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d]/f] egfO{

s'n ufx{:Yo pTkfbgdf @&=! k|ltzt of]ubfg /x]sf] / ̂ )=$ k|ltzt hg;+Vof cfj2 ePsf] s[lif If]q g]kfnsf] cfly{s 
;d[lå xfl;n ug]{ d'n cfwf/sf] ?kdf /x]sf] 5 . g]kfnsf] ;+ljwfgn] vfB ;DjlGw clwsf/nfO{ df}lns xssf ?kdf 
k|Tofe't u/]sf] 5 . pTkfbgsf ljleGg ;fdfu|LdWo] k|d'v ;fdfu|L pGgt aLpsf] k|of]u sl/a *% k|ltzt dfq x'g] 
u/]sf] 5 . h;sf] sf/0f aLp k|lt:yfkg b/ ;d]t Go"g /x]sf] 5 . cg';Gwfgaf6 ljsf; ePsf k|ljlw k|ofKt dfqfdf 
lj:tf/ gx'g', j}1flgs hgzlQmsf] Joj:yfkg sdhf]/ x'g', cg';Gwfgsf nflu k|of]uzfnf nufotsf k'jf{wf/df sdL 
x'g'n] s[lifsf] cfw'lgsLs/0f, ofGqLs/0f, Jofj;flos/0f tyf cf}Bf]uLs/0fdf ck]Iffs[t pknlJw xfl;n x'g ;s]sf] 
5}g . kmn:j?k b]zdf vfBfGg P+j t/sf/Lsf] cfoft ck]lIft ?kdf 36g ;s]sf] 5}g . aLp ljhg If]qsf] lb3{sflng 
;f]r @)!%–@% n] kl/nlIft u/] cg'?k cg';Gwfg lgsfo,  lghL If]q tyf s[ifsx?sf] Ifdtf clej[lbsf dfWodaf6 
pGgt tyf j0f{z+s/ hftx?sf] :j]bzd} ljsf; ;Djb{g tyf k|jb{g ul/ pTkfbsTj ;lxt afnLx?sf] jLp k|lt:yfkg 
b/df pNn]Vo j[lb xfl;n ug{' ckl/xfo{ /x]sf] 5 .

jLp ljhg k|of]uzfnf, x]6f}+8fn] :yfkgfsfnb]lv g} jLpsf] u'0f:t/ k|dfl0fs/0f ug]{ kl/If0f ug]{ tyf pGgt  jLpsf] 
k|of]uaf6 jLp k|lt:yfkgdf pNn]Vo ;'wf/ Nofpgsf nflu cfjZos 6]jf k'¥ofpg] vfnsf lqmofsnfkx? ;+rfng 
ub}{ cfPsf] 5 . aLp ljhgsf] pTkfbg :yflgo :t/df x'g] t/ ;l3otf ;lxt b]zsf] k|;fzlgs k'g;{+/rgf kZrft 
ljutdf /x]sf] s[lif ljsf; tyf k|;f/sf] ;+/rgfdf cfPsf] km]/jbnsf sf/0f k|ljlw k|;f/;Fu ;DjlGwt sfo{x? 
ck]lIft ?kdf ;+rfng x'g ;ls/x]sf] b]lvb}g . 

k|:t't d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw k':tsdf ljleGg 
:t/sf jLp pTkfbg, k|zf]wg, e08f/0f tyf u'0f:t/ lgoGq0fsf ;}åflGts P+j Jofjxfl/s kIfx?nfO{ phfu/ 
ul/Psf] 5 . ljz]if ul/ aLp pTkfbgsf cfwf/e"t l;åfGtx? ;lxt d'Vo vfBfGg P+j t/sf/L afnLx?sf] >f]t jLp 
pTkfbg, jLp e+8f/0f, k|zf]wg tyf u'0f:tl/o jLpsf] k|of]usf] ;'lglZrttfsf nflu gd'gf ;+sng, jLp kl/If0f P+j 
jLp k|dfl0fs/0f;Fu ;DalGwt ljljw kIfx?nfO{ ;d]6g] k|of; ul/Psf] 5 . jLp pTkfbg tyf Joj;fodf ;+UnUg 
s[ifs÷Joj;foLsf cnfjf :yflgo txdf sfo{/t s[lif k|fljlwsx?, s[lifdf pRr lzIff cWoog ug]{ ljBfyL{x?, s[lif 
If]qsf] ljsf; tyf cg';Gwfg P+j Joj;fodf ;+UnUg lgsfox?sf nflu dxTjk"0f{ >f]t ;fdf+u|Lsf] ?kdf /xg] s'/fsf] 
;d]t ljZjf; lnPsf] 5' .

cGtdf o; k'l:tsf tof/Lsf qmddf cfjZos >f]t ;fdf+u|Lx? ;+sng tyf ;Dkfbg sfo{df cfjZos ;xof]u ug]{  
aLp lahg k|of]uzfnf x]6f}+8fdf sfo{/t >L /fdrG› e§/fO{ tyf >L l;d{nf of]Ghg Pj+ k|zf;lgs sfo{df cfjZos 
;xof]u ug]{ >L uf]kfnk|;fb cof{n tyf >L 8f]/jxfb'/ v8sfnfO{ xflb{s wGojfb lbg rfxG5' . o; k':tssf] k|fljlws 
kIfsf] ;Dkfbg sfo{df cfjZos ;xof]u k'¥ofpg] afujfgL ljsf; clws[t >L ljsf; v/]nnfO{ ljz]if wGojfb 
lbg rfxG5' . k':ts k|sfzgsf nflu xf};nf Pj+ k|]/0ff k|bfg ug'{x'g] e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno, 
afudtL k|b]zsf ;lrj 8f= of]u]Gb| s'df/ sfsL{ tyf s[lif ljsf; lgb]{zgfno afudtL k|b]zsf lgb]{zs >L /ljGb| 
axfb'/ k|wfgk|lt ljz]if cfef/ k|s6 ub{5' . o; k'l:tsfdf /x]sf sld sdhf]/Lx?nfO{ cf}NofO hfgsf/Ld'ns P+j  
pkof]uL k|sfzgsf ?kdf kl/dfh{gsf nflu cfjZos /rgfTds ;'emfj P+j k[i7 kf]if0fsf nflu ;Dk"0f{ kf7s ju{ P+j  
k|of]ustf{x?df xflb{s cg'/f]w ub{5' . 

s'nk|;fb bjf8L
afnL ljsf; clws[t
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v08 s 

u'0f:t/Lo aLpM dxTj, kl/ro / aLp pTkfbgsf l;4fGtx?
!= u'0f:tl/o jLp / o;sf] dxTj	 !
	 aLpsf] kl/efiff / cfj/0fLo cfs[lt (Morphology)	 !
	 u'0f:t/o'St aLpsf ljleGg u'0f	 @
	 u'0f:t/Lo aLpsf] dxTTj, o;sf] k|of]u / pTkfbgdf kfg]{ k|efj	 #
@= u'0f:t/o'Qm aLp pTkfbg / aLp pTkfbgsf cfwf/x?	 %
	 kl/ro	 %
	 aLp pTkfbgsf d'Vo cfwf/x?	 %
	 k|sfz cjlwsf] cfjZostf	 *
	 lr;f] pkrf/	 (
	 ;]rg lqmof tyf uef{wfg	 (
	 k"mn k"mNg] ;do / bfgf nfUg] ;dodf kfgLsf] dxTj	 (
	 k"mn k"mNg] cj:yfdf kf]if0f tTjsf] c;/	 !)
	 aLpsf] zf/Ll/s kl/kSjtf	 !)
#= u'0f:t/o'Qm aLp pTkfbgsf l;4fGtx?	 !!
	 cfg'j+lzs l;4fGtx¿ (Genetic principles)	 !!
	 afnL lj1fgut l;4fGtx¿ (Agronomic principles)	 !@

v08 v
d'Vo vfBfGg afnLsf] jLp pTkfbg k|ljlw

!= wfg afnLsf] jLp pTkfbg k|ljlw	 !(
	 kl/ro	 !(
	 aLp pTkfbg k|ljlw	 !(
@= wfg afnLsf] k|d'v zq'x? / Joj:yfkg ljlw	 @%
	 k|d'v ls/fx? / ltgsf] Joj:yfkg	 @%
	 k|d'v /f]ux? / logsf] Aoj:yfkg	 @&
#= ds}sf] jLp pTkfbg k|ljlw	 #)
	 kl/ro	 #)
	 aLp pTkfbg ug]{ ul/Psf ljleGg hftx?	 #)
	 ds}df cfwfl/t afnL k|0ffnL	 #!
	 cGo s]xL b'O{ afnL jif]{ rs|x?M	 #!
	 aLp pTkfbg k|ljlw	 #!
$= ds} afnLsf k|d'v zqx? / ltgsf] Joj:yfkg	 #%
	 ds}afnLsf ls/f tyf ltgsf] Aoj:yfkg	 #%
	 ds}afnLsf /f]u tyf ltgsf] Aoj:yfkg	 $)
%= u+x'sf] jLp pTkfbg k|ljlw	 $#
	 kl/ro	 $#
	 aLp pTkfbg k|ljlw	 $#
^= u+x' afnLsf k|d'v zq'x? / ltgsf] Joj:yfkg	 $*
	 k|d'v ls/f / ltgsf] Joj:yfkg	 $*
	 uFx'afnLdf nfUg] /f]u tyf ltgsf] Joj:yfkg	 $(

v08 u
d'Vo t/sf/L afnLsf] jLp pTkfbg k|ljlw

!=	 d'nfsf] jLp pTkfbg k|ljlw	 %@
@=	 l;dLsf] jLp pTkfbg k|ljlw	 %&

  ljifo;"lr



#=	 Kofhsf] jLp pTkfbg k|ljlw	 ^!
$=	 /fof]sf] jLp pTkfbg k|ljlw	 ^&
%=	 s]/fpsf] jLp pTkfbg k|ljlw	 &!
^=	 sfpnLsf] aLp pTkfbg k|ljlw	 &$
&=	 uf]ne]8fsf] aLp pTkfbg k|ljlw	 &(

v08 3
aLp e08f/0f tyf Joj:yfkg

!= aLp k|zf]wg, e08f/0f / pkrf/ ljlw	 *^
	 kl/ro	 *^
	 aLp k|zf]wg	 *^
	 aLp e08f/0f	 *^
	 e08f/0fsf ljlw tyf k|sf/x?	 *(
	 aLp pkrf/	 (&

v08 ª
u'0f:t/ lgoGq0f tyf k|dfl0fs/0f

!= aLpsf] gd"gf lng] tyf n6 agfpg] tl/sf	 !))
	 kl/ro	 !))
	 aLpsf] gd"gf lsg lng] <	 !))
	 gd"gfsf lsl;dx? M	 !))
	 gd'gf lng] tyf tof/ ug]{ ljlwM	 !)@
@= aLp afnL v]t lgl/If0f	 !)$
	 kl/ro	 !)$
	 v]t lg/LIf0fsf] p2]Zo	 !)$
	 lg/LIf0f lsg ug]{ <	 !)$
	 lg/LIf0f ubf{ Wofg lbg' kg]{ s'/fx?	 !)%
	 aLp jfnL nufpg] v]t	 !)%
	 cfFs8f lng] tl/sf	 !)^
	 cfFs8f lng] Go"gtd If]qkmn	 !)^
	 aLp jfnL lg/LIf0f ug]{ Go"gtd ;+Vof / jfnL cj:yf	 !)&
	 u'0f:t/o'Qm aLp pTkfbgsf] nflu ug]{ ÷u/fpg] Pj+ lg/LIf0f ug]{ ;+:yfn] kfngf
	 ug'{ kg]{ cfrf/;lx+tfx?	 !)&
	 s[ifsn] kfngf ug'{ kg]{ cfrf/;+lxtfx?	 !)*
	 lg/LIf0f ug]{ ;+:yfn] canDag ug'{kg]{ sfo{x?	 !)*
#= aLp k/LIf0f tyf ljZn]if0f M l;åfGt tyf ljlw	 !)(
	 kl/ro	 !)(
	 k/LIf0fsf] p2]Zo	 !)(
	 aLpsf] lr:ofg k/LIf0f	 !)(
	 aLp z'4tf k/LIf0f tyf ljZn]if0f	 !!%
	 aLpsf] pdf/ zlSt k/LIf0f	 !!*
	 pdf/ Ifdtf -cf]h;_ k/LIf0f	 !@$
$= aLp k|df0fLs/0f k|s[of	 !#@
	 kl/ro	 !#@
	 aLp k|dfl0fs/0fsf d'Vo p2]Zo	 !##
	 u'0f:t/ lgwf{/0f tyf lgodg ljlw	 !##
	 aLp k|dfl0fs/0fsf ljlwx?	 !#&
;Gbe{ ;fdfu|L	 !$)
cg';"lr !M d"n aLp pTkfbs ;d"x, ;xsf/L tyf sDklg;DaGwL ljj/0f	 !$$
cg';"lr @M aLp lahg k|zf]wg sf/fvfgf ;DaGwL ljj/0f	 !$@

qm=;+=	zLif{s	 k[i7
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!= aLpsf] kl/efiff / cfj/0fLo cfs[lt (Morphology)

aLp / aLp k|ljlw eGgfn] af]6la?jfsf] Ps cª\u Pjd\ ljifoj:t' xf] h;n] af]6la?jfsf] pTkfbg, 
k|;f/, aLpljhgsf] j[l4 / cfk"lt{;Fu ;DalGwt k|ljlw lgwf{/0f u5{ . o;}n] aLp af]6la?jfsf] hLljt 
e|"0f xf] . aLp v]tdf /f]k]sf] cj:yfdf, af]6la?jfdf /xFbf / e08f/0fdf /xFbfsf] cj:yfdf klg o;df 
lgoldt ¿kdf Zjf;k|Zjf; eO/x]sf] x'G5 . aLp af]6la?jfsf] k':tf / k'ghL{jgsf nflu cg'j+z 
(gene) jfxs / afnL pTkfbgsf nflu Ps dxTjk"0f{ ;fdu|L xf] . 

h}ljs ¿kdf aLp eGgfn] la?jfsf] Pp6f kl/kSj efu jf cª\u xf], ;fy} of] Pp6f kl/kSj e|"0f xf] 
h;df gofF pd|g] la?jfsf nflu cfjZos kf]if0fo'St vfg] s'/f (endosperm) /x]sf] x'G5 / aflx/af6 
o;nfO{ s8f af]j|mf (seed coat) n] ;'/lIft ¿kdf 3]/]/ /fv]sf] x'G5 . o;/L dfp af]6df k/fu;]rg 
eO{ ljsl;t ePsf] aLhf0f' Pjd\ e|"0f g} aLp xf] / of] låu'l0ft (diploid) k|s[ltsf] cyf{t\ b'O{ ;]6 
x'G5 . kf]if0fo'St tGt' (nutritive tissue)  bf]xf]/f] k/fu;]rgsf] pTkfbg xf] / of] lqu'l0ft (triploid) 
cyf{t\ tLg ;]6  x'g'sf ;fy} gofF la?jf pd|g / la?jfsf] cfˆg} h/f / kftsf] ljsf; x'g] ;do;Dd 
la?jfnfO{ rflxg] kf]if0f  o;} tGt'n] :6fr{sf ¿kdf (endosperm) pknAw u/fpF5 . aLpdf x'g] of] 
kf]if0fo'St tGt' la?jfsf] k|hfltcg';f/ km/skm/s x'G5 . h:t} l;dLdf låbn (dicotyledons) x'G5 
eg] ds}df Psbn (monocotyledon) aLp jf u'bL x'G5 . o;/L afnLsf] k|hfltcg';f/ PsbnLo / 
låbnLo ¿kdf afnLx¿sf] juL{s/0f ul/Psf] 5 .

låbnLo la?jfsf] ljsl;t e|"0fdf kmUn]6f (Cotyledon), xfOkf]sf]6fOn (Hypocotyl), k|fylds h/f 
(Radical), k|fª\s'/ (Plumule) / dfOj|mf]kmfOn (Micropyle) x'G5g\ h;n] kfgL ;f];L aLhfª\s'/0fdf 
;xof]u u5{g\ . To;} u/L vfBfGg afnLsf] bfgfdf k"0f{ ljsl;t e|"0f x'G5 h;df k|fª\s'/rf]n 
(Coleoptile), :s'n]6d (Scutellum), ¥ofl8s'nd (Radiculum) / sf]lncf]/fOhf (Coleorhizae) x'G5g\ . 
kf]ifs tGt' e|"0fkf]if (Endosperm) h'g k]l/sfk{;Fu 6fFl;Psf] x'G5, To;nfO{ aLpsf] vf]nn] 9fs]sf] 
x'G5 .

u'0f:t/Lo aLp / o;sf] dxTj
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lrq M l;dL, ds} / Kofhsf aLpx¿sf] pbfx/0f;lxt PsbnLo / låbnLo afnLsf] aLpsf] ;fª\s]lts lrq

låbnLo / PsbnLo aLpsf] /]vLo 9fFrf -pbfx/0f M l;dL, ds} / Kofh_

@= u'0f:t/o'St aLpsf ljleGg u'0f 

u'0f:t/Lo aLpx¿ pGgt hft÷j0f{;ª\s/ aLpx¿ x'g\ h'g cfg'j+lzs ¿kdf z'4, plrt pdf/ zlSt 
ePsf, plrt e08f/ Ifdtf ePsf, Åi6k'i6, clws pTkfbg lbg ;Sg] x'G5g\ / emf/kft / /f]uhlgt 
hLjf0f'af6 d'St x'G5g\ . t;y{ c;n aLpdf cfg'j+lzs, ef}lts, tf}n, zf/Ll/s / la?jf :j:ytfsf 
u'0fx¿ kfOG5g\ h;sf] tn j0f{g ul/Psf] 5 .

@=! aLpsf] :jf:Yo

/fd|f] pdf/ zlSt / Åi6k'i6tf ePsf] u'0f:t/Lo aLp sL/fsf] gf]S;fg tyf hLjf0f' -h:t} AofS6]l/of, 
efO/; / 9';L_ sf] k|sf]kaf6 d'St x'g'k5{ .

@=@ aLpsf] ef}lts z'4tf

aLp k|df0fLs/0fsf j|mddf aLpsf] ef}lts z'4tf sfod x'gsf nflu ;dfg cfsf/ / k|sf/sf] aLp 
x'g'k5{ h;df s'g} k|sf/sf] gf]S;fgL / ljs[lt x'g' x'Fb}g . s'g} hftsf] aLp z'4 x'gsf nflu To;df 
lglij|mo kbfy{x¿ -w"nf], df6f]sf s0fx¿, vf]:6f, 9'ª\ufx¿ tyf 6'lj|mPsf aLpx¿_, cGo hftsf 
aLpx¿ / emf/kftsf aLpx¿ ldl;Psf] x'g' x'Fb}g . aLpsf] ef}lts z'4tf sfod /fVgsf nflu afnL 
s6fgLkZrft\ aLpaf6 rfpl/Psf aLpx¿ / /f]u tyf sL/faf6 gf]S;fg ePsf aLpx¿ x6fOPsf] 
x'g'k5{ .

@=# aLpsf] cfg'j+lzs -hftLo_ z'4tf

aLpsf] cfg'j+lzs z'4tf s'g} klg hftsf] jf:tljs cGtj{lt{t u'0f xf] . k':tfdf cfwfl/t aLp 
pTkfbgdf u'0f:t/Lo aLpsf] ;'lglZrttfsf nflu aLpsf] cfg'j+lzs u'0f sfod ul/Psf] x'g'k5{ . 
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o;/L pTkflbt k':tfsf aLpx¿ /  dfp la?jfdf u'0fx¿ Ps} lsl;dsf] x'g'k5{ .

@=$ aLpsf] tf}n / 3gTj

aLpsf] ;ª\Vof, n6 / hftcg';f/ aLpsf] cfsf/ km/skm/s x'G5 . of] aLpsf] cfg'j+lzs Pjd\ 
ef}lts u'0f xf] / of] aLpsf] pdf/ zlSt Pjd\ Åi6k'i6tf;Fu ufFl;Psf] x'G5 . of] aLp afnLsf] 
lsl;dg';f/ lglZrt lr:ofg dfqfdf !,))) bfgf tf}naf6 dfkg ul/G5 . t;y{ aLp pTkfbgdf 
afnL s6fgLkZrft\ ;dfg cfsf/sf aLpnfO{ k|zf]wg u/L u|]l8ª ul/G5 / rfpl/Psf] / k"0f{ ljsl;t 
gePsf] aLpnfO{ aLpsf] n6af6 x6fOG5 .

@=% lr:ofg dfqf

aLpsf] lr:ofg dfqf u'0f:t/ lgwf{/0fsf] Pp6f dxTTjk"0f{ dfkb08 xf] h;n] aLpsf ;Dk"0f{ h}ljs 
k|lj|mofx¿ lgodg u/]sf] x'G5 . a9L lr:ofg dfqf ePdf pSt aLpsf]  pdf/ zlSt, pdf/ Ifdtf 
/ Åi6k'i6tf l56} u'Dg] x'G5 . t;y{ plrt pdf/ zlSt / aLpsf] Åi6k'i6tfsf] ;'lglZrttfsf nflu 
aLpdf ;xL lr:ofg dfqf sfod ug'{ h?/L 5 . aLpnfO{ e08f/0fdf /f]u / sL/faf6 arfpgsf nflu 
klg aLpdf plrt lr:ofg dfqf sfod ug'{k5{ . aLpnfO{ ( b]lv !# k|ltzt lr:ofg dfqf ePsf] 
cj:yfdf ;'/lIft e08f/0f ug{ ;lsG5 .

@=^ aLpsf] pdf/ zlSt÷Ifdtf÷:jo+;dy{tf

pdf/ zlSt u'0f:t/Lo aLpsf] dxTTjk"0f{ zf/Ll/s (Physiological) u'0f xf] h;n] aLpsf] d"No, 
pkof]u / afnLsf] ;kmn pTkfbgdf k|efj kf/]sf] x'G5 . cg's"n jftfj/0fdf a]gf{sf] ljsf; / 
cfjZos ;a} ;+/rgfsf] ljsf;dfk{mt kl/kSj la?jfsf] ljsf; ug]{ Ifdtf g} aLpsf] pdf/ zlSt 
xf] . of] u'0f k"mn k'mNg ;''? u/]sf] (Anthesis) s]xL lbgkZrft\ ljsl;t x'G5 / of] afnL k|hfltsf] 
lsl;d / k'ik ;+/rgfdf e/ k5{ . aLpsf] Ifdtf / :jo+;dy{tf pdf/ zlStsf] t'ngfTds jf 
kof{ojfrL zAbsf ¿kdf k|of]u ul/g] k|lj|mof x'g\ .

#= u'0f:t/Lo aLpsf] dxTTj, o;sf] k|of]u / pTkfbgdf kfg]{ k|efj

c;n aLp s[lifsf] Pp6f dxTTjk"0f{ ;fdu|L (Input) xf] h;n] k|lt PsfO If]qkmndf aLp afnLsf] 
pTkfbg / pTkfbsTj j[l4 u5{ . v]tLsf cGo pTkfbg ;fdu|Lx¿ / v]tL k|0ffnLsf] k|efjsfl/tf 
s:tf] aLp k|of]u ul/Psf] 5 To;df lge{/ u5{ . s'g} lglZrt ;dodf x'g] hnjfo' kl/jt{g, a9\bf] 
/f]u dxfdf/L tyf jftfj/0fLo k|lts"ntfnfO{ sd ub}{ vfB ;'/IffnfO{ ;'lglZrt ug]{ sfd u'0f:t/Lo 
aLpn] ug{ ;S5 . t;y{ u'0f:t/Lo aLp vfB cfk"lt{nfO{ ;'/lIft /fVg] cfwf/e"t tTTj xf] .

aLp w]/} s[lif k|ljlw;Fu ;DalGwt vf]hx¿ s[ifs;dIf x:tfGt/0f ug]{ jfxs xf] h;dfk{mt s[ifsx¿n] 
gofF hftsf] cfg'j+lzs Ifdtf clws dfqfdf pkof]u Pjd\ pkef]u ug{ ;S5g\ . s[lifsf cGo 
pTkfbgsf ;fdu|Lx¿ h:t} l;FrfO, dn, ljifflb cflbsf] k|efj, bIftf / aLp afnLsf] pTkfbsTj, 
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u'0f:t/o'St aLpsf] pknAwtf, kx'Fr tyf cfw'lgs pGgt hftsf] k|of]udf lgwf{l/t x'G5 . aLpn] 
pTk]|/ssf] e"ldsf v]Ngsf nflu s[ifs;dIf /fd|f] / u'0f:t/Lo aLp k'Ug' h?/L x'G5 h;df clws 
cfg'j+lzs z'4tf, ;xL hftLo klxrfg, clws ef}lts z'4tf, zf/Ll/s u'0f:t/ cflb x'g'k5{ .

aLp k|ljlw Pp6f lj1fg xf] h;n] Jojl:yt, tLj| u'0ffTds ¿kdf / ;dod} s[ifsx¿nfO{ plrt 
/ vl/b ug{ ;Sg] d"Nodf aLpsf] cfk"lt{ ;'lglZrt ub}{ s[lif pTkfbg / pTkfbsTjdf j[l4 NofpF5 . 
aLp / vfog cGg afnL pTkfbg b'j}n] p:t} k|lj|mofx¿ cFufn] klg pTkfbgsf] /0fgLlts cfzo eg] 
km/s x'G5 . afnLsf] c;n Joj:yfkgafx]s aLp pTkfbgdf afnLof]Uo hldgsf] cfjZostf, k[yStf, 
/f]luª / /f]u–sL/faf6 aLp b"lift x'gaf6 hf]ufpg] h:tf sfo{ cGg afnL pTkfbgeGbf km/s /x]sf] 
kfOG5 . To:t} aLp afnLn] /fli6«o aLpljhg lgodfjnLn] lgwf{/0f u/]sf] u'0f:t/ dfkb08 k"/f u/]sf] 
x'g'k5{ . k|df0fLs/0f lgsfosf] k|fljlws, k|zf;lgs / sfg'gL lgoGq0fn] lbPsf] lgb]{zgnfO{ cg';/0f 
u/L c;n u'0f:t/Lo aLp pTkfbg ug{ ;lsG5 h;n] tf]s]sf] dfkb08 k"/f u/]sf] x'G5 .

g]kfndf u'0f:t/Lo tj/af6 ;|f]t lap pTkfbgsf nflu g]kfn s[lif cg';Gwfg kl/ifb\ cGtu{tsf 
cg';Gwfg s]Gb|x?, ;/sf/L kmfd{, /fli6«o lap lahg sDkgL, lghL lap sDkgLx?, lap pTkfbs 
;d"x÷;xsf/L ;+:yfx?n] ljleGg / k4ltaf6 aLp pTkfbg ub}{ g]kfnL ahf/df cfk"lt{ ug]{ u/]sf 
5g\ . g]knf s[lif cg';Gwfg kl/ifb cGtu{tsf Commodity program, Research Station x?n] 
k|hgg / d"n aLp pTkfbg ug]{ ub{5g\ .  To;}u/L ;/sf/L sfo{ s]Gb|x?n] >f]t lap pTkfbg ug]{ 
ub{5g\ . ljleGg & j6f ;d"x÷;xsf/L sDkgLx?n] d"n lap pTkfbgsf nflu Ohfht kq lnO{ 
lap pTkfbg / laqmL ljt/0f ug]{ u/]sf 5g\  . To;}u/L %# j6f ljleGg aLp pTkfbs ;d"x÷  
;xsf/L÷sDkgLx?n] aLp k|zf]wgsf nflu aLp k|zf]wg sf/vfgf Ohfht kq lnO{ sf/f]af/ ul//x]
sf 5g\ (SQCC, 2020) . 
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u'0f:t/Lo aLp pTkfbg / aLp pTkfbgsf cfwf/x?

!= kl/ro

afg:klts lx;fan] kl/efiff ubf{ aLpnfO{ Pp6f kl/kSj aLh c08 (Ovule) elgG5 . w]/}n] aLpnfO{ 
lj?jfsf] ;Gtfg pTkQLsf] ;fwg elg kl/efiff lbPsf 5g\ . To:t} aLp Ps cfˆgf] hftLo -j+zfg'ut_ 
cl:tTj sfod /fVg] tyf cfˆgf] hLjg ;+/If0f ug{] ;fwg xf] . aLp hLljt xf] / /f]Kbf pd|g] x'g'kb{5 . 
;a} aLp cÌ÷bfgf x'g ;S5 t/ ;a} cÌ jf bfgf aLp x'g ;Sb}g .

u'0f:t/o'Qm aLp eÌfn] s'g} klg hftsf] aLpsf] a+zfg'ut hftLo ljz'4tf, ef}lts z'4tf, pko'Qm 
lr:ofg, /f]u vKg jf ;xg ;Sg] h:tf u'0fx?sf] ;fy} :j:Yo / /fd|f] pd|g] Ifdtf cflb sfod ePsf] 
x'g'kb{5 . t/ aLp pTkfbgsf] qmddf aLpsf] u'0f:t/ lgoGq0f tyf lgoGq0fdf Wofg k'¥ofpg ;lsPg 
eg] To:tf] u'0fx?df x|f; x'g hfG5 . cGtdf :yfgLo hft em}+ pÌt hft lvP/ hfG5 .  

xfn g]kfndf cf}krfl/s If]qsf] lap lahgsf] k|of]uaf6 !^Ü / cgf}krfl/s ?kaf6 sl/a *$Ü 
lapsf] k|of]u x'g] u/]sf] 5 . ;+:yfut ?kdf /fli6«o aLp ljhg sDkgLn] k|To]s aif{ s[ifssf] dfusf] 
sl/a #–%Ü pGgt aLpsf] cfk"lt{ ub{5 . sDkgLaf6 ljs|L ljt/0f ub}{ cfPsf] aLp Psflt/ s[ifssf] 
dfu Pj+ rfxfgf adf]lhd pknJw x'g ;ls/x]sf] 5}g eg] csf]{ lt/ aLp u'0f:t/sf] eP klg d'No 
w]/} x'g], ;dodf gkfO{g], :yfg ljz]ifsf] nflu pko'Qm hft pknJw gx'g] cflb sf/0fn] ubf{ s[ifsx? 
sDkgLsf] aLpdf e/ kg{ rfxb}gg\ . t;y{ cfkm}n] pTkfbg u/]sf] afnLaf6 g} aLpsf] nflu ;+ro 
ug{ jfWo x'G5g\ . t;y{ k|lts"n kl/l:ylt nfO{ ;dof]lrt 9+un] kl/:s[t ub}{ s[ifsx?nfO{ ;/n / 
;'ne t/Lsfaf6 ;:tf] / u'0f:t/Lo aLp pknJw u/fpg lhNnf nfO g} cfTd lge{/tf tkm{ cu|;/ 
agfpg' jt{dfg ;dosf] dfu xf] . o;sf] nflu :yflgo :t/df aLp pTkfbs / ljt/s s[ifs ;d"xx? 
kl/rfng u/L ;'lgof]lht / k|efjsf/L 9+un] aLp pTkfbg / ljt/0f sfo{s|d ;+rfng ug{ cfjZoQmf 
dxz'; ul/Psf] 5 .

j+zfg'ut ljz'4 / c;n aLp pTkfbg Pp6f hl6n / a9L nufgL x'g] k|s[of xf] . o;df bIf 
k|fljlw1sf] ;+nUgtf cfjZos x'G5 . aLp pTkfbg cjlwdf j+zfg'ut ljz'4tf / c;n aLpdf 
x'g'kg{] u'0fx? sfod /fVg ljz]if Wofg k'¥ofpg cfjZos x'G5 . 

@= aLp pTkfbgsf d'Vo cfwf/x? 

c;n jLp pTkfbgsf nflu cfjZos kg]{ ljleGg kIfx? o; k|sf/ 5g .

 @=! ;|f]t jLp M  

d"n jLp pTkfbg ug{ k|of]u ul/g] lapnfO{ ;|f]t jLp eGb5g . jLp pTkfbg ug{ pko'Qm hft 
to u/]kl5 e/kbf]{ ;+:yfaf6 hft / :t/ v'n]s]f tyf u'0f:t/ hgfpg] ;+s]t kq -6\ofu_ nfu]sf] 
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;|f]tjLpsf] k|jGw ug'{ clgjfo{ 5 . ;+s]t kq jf cGo s'g} cflwsf/Ls lg:;f ljgfsf] ;|f]t jLp k|of]u 
ePsf] jLp jfnL jLp lg/LIfsjf6 l;kmf/L; x'g ;Sb}g .

@=@ If]q, s[ifs tyf v]tjf/L 5gf]6 M 

jLh j[l4 u/Lg] If]q hft ljz]ifsf] nflu xfjfkfgL sf] b[li6n] pko'Qm, kfos / jf6f]3f6f] ;'ljwfo'Qm 
x'g'k{5 . ls;fg ;xof]uL / ;fwg ;DkGg jf ;fwg h'6fpg ;Sg] x'g'k5{ . l;+rfO ;'ljwfo'Qm / pj{/f 
df6f] ePsf] hdLg Ps ls;fg jf ;d"x;+u Ps} 7fpFdf Go"gtd cGgjfnLnfO{ t/fO{df ! x]S6/ / 
kxf8df % /f]kgL, t/sf/L jfnLsf] nflu t/fO{df % /f]kgL / kxf8df eP @ /f]kgL x'g'k5{ . 

@=# k"j{ hfgsf/L M 

jLp pTkfbsn] cfkm\gf] jLpjfnL P]g, lgodfjnL cg';f/ lg/LIfsx?jf6 lg/LIf0f u/fpgsf] nflu 
jfnL nufpg' cufj} jf jLp jfnL /f]k]sf] nuQ} kl5 jLp jfnL, hft, :t/, If]qkmn, ;|f]t, lg:;f, 
/f]k]sf] ldlt nufot ;Dk"0f{ ljj/0f ;+u cfk\mgf] gfd, 7]ufgf / v]tsf] 7]ufgf ;d]t v'nfP/ lg/LIf0f 
u/L lbgsf] nflu ;DjlGwt lgsfodf lgj]bg lbg' k5{ . 

@=$ v]tL k|ljlw M

jLp jfnLsf] nflu clgjfo{ ?kn] l;kmf/L; eP jdf]lhd j}1flgs v]tL k|ljlw c+ufn]sf] x'g'k5{ .

@=% k[ystf b'/L÷;do M 

jLpjfnL nufPsf] hftdf ;f]xLjfnLsf] c? hftjf6 k/fus0f gldl;of]; / hftLo z'4tf gvnalnof]; 
eGgsf] nfuL tf]lsP adf]hLd c? hft jf vfog jfnL jf6 Go'gtd k[ystf b'/L sfod x'g] u/L ljp 
jfnL nufpg' k5{ . b'O{ hftsf] km"n km"Ng] ;do g h'Wg] u/L /f]Kg] ;do km/s kf/]/ klg sltko 
hftsf] ljp kmnfpg ;lsG5 .  

tflnsf M ljleGg afnLsf nflu k[ystf b'/L

qm=;+=
afnLsf] gfd Go"gtd k[ystf b"/L -ld6/_

d"n k|dfl0ft

vfBfGg afnL

1 wfg 3 3

2 ux'F 3 3

3 ds} 300 200

4 sf]bf] 5 5

5 hf} 3 3

bnxg afnL
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1 d';'/f] 10 5

2 rgf 10 5

3 df; 10 5

4 af]8L 10 5

5 /x/ 200 100

t]Nxg afnL

1 tf]/L 50 25

2 /fof] 300 200

3 abfd 3 3

4 e6df; 3 3

t/sf/L afnL

1 sfpnL !^)) !)))

2 Uffh/ !^)) !)))

3 d'nf !^)) !)))

4 ;nud !^)) !)))

5 /fof] !^)) !)))

6 Uf]ne]8f %) @%

7 Kofh !^)) !)))

3fF; afnL

1 h} 3 3

2 /fO{ 3fF; 3 3

3 al;{d 400 400

4 n';g{ 400 400

5 x\jfO{6 s\nf]ef/ 50 25

6 :6fO{nf] 50 25

7 l6of]l;G6] - ds} r/L_ 200 100

@=^ ;]rg clej[l4

tf]/L, ;:o{"df km"nkm'Ng] j]nf jLp Kn6df laxfgsf] 3dfOnf]df dfx'/Lsf 3f/ ;fb}{ r/fpb} ubf{ ;]rg 
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j[l4 eO{ pTkfbg a95 . ;"o{d'vL jfnLDff !)–!! ah]sf] ;dodf ;a} km"ndfyL xNsf tj/n] xTs]nf 
jf dndn sk8f bn]/ klg ;]rg a9fpg ;lsG5 .

@=& /f]luª M

jLp jfnLaf6 hlta]nf b]Vof] Toltv]/} cGohft, cGojfnL, emf/kftsf] jf]6 jf /f]uLjf]6x? x6fpg'k5{ . 
k6s k6s cjnf]sg u/L/xg' k5{ .

@=* aLpjfnL lg/LIf0f tyf l;kmf/L; u/fpg] M

lg/LIfsnfO{ k"j{ hfgsf/L pknAw u/fPkl5 jfnL cg';f/ @–# k6s jLpjfnL lg/LIf0f ul/G5 . 
lg/LIfsn] lbPsf] ;'emfanfO{ kfngf ug'{ k5{ / lg/LIfssf] clGtd lg/LIf0f kl5 jfnL l;kmf/L; 
u/fP/ dfq jfnL sf6g' k5{ .

@=( aLp jfnL sf6g] M

jLp h'ga]nf kfS5 jf kl/kSs x'G5, Toltv]/ jLpsf u'0f:t/ -;'if'Kt cj:yf 5f]8]/_ ;aeGbf /fd|f] 
x'G5 . To;kl5 cf];, sL/f cflbaf6 u'0f:t/ lub}{ /xG5 . cGg kfs]kl5 df};d, ;'sfpg] ;'ljwf cflb 
Vofn u/]/ oyf;+ej l56f] jLpjfnL sf6g], r'6g] ug'{k5{ . jLp jfnLnfO{ klxn] s6fgL r'6fgL ug{ 
;s] d];Lg, vlnofgaf6 x'g] ld;fj6sf] ;Defjgf 365 .

@=!) aLp k|zf]wg M

jLp r'6fO{ / ;kmfO{ kl5 jLpnfO{ u|]8Lª u/L k':6 bfgfx?nfO{ jLpsf] nflu tof/ kfl/G5 . jLp 
/fd|/L ;'sfP/ lr:ofg 36fpg' k5{ . ;fdfGotof *Ü eGbf sd lr:ofg x'Fbf ls/fsf] gf]S;fgL x'Fb}g 
jf guGo x'G5 eg] !@Ü eGbf a9L lr:ofg eP 5f]6f] cjlwd} jLp sL/faf6 ;vfk x'g ;S5 . jLp 
;'sfpg'sf] ;fy} ls/faf6 arfpg g'efg jf km]lg6«f]yfogsf] )=!Ü emf]n &=% dL=nL= k|lts]hL sf] 
b/n] jLp pkrf/ ug{ ;lsG5 .;fgf] k/Ldf0fdf pkrf/ ubf{ lgdsf] kft, l6d'/, af]emf], vf/fgL cflbn] 
pkrf/ u/]/ jLp hf]ufpg ;lsG5 .

aLp e08f/0f ug'{ cl3 pdf/zlQm k/LIf0f u/]/ :t/ dfly /x]df dfq jLp pkrf/ tyf e08f/0f ug]{ 
sfd ug'{ k5{ . geP tTsfn vfBfGgsf] ?kdf rnfpg ;lsG5 .

pk/f]Qm cfwf/x?sf] ;fy ;fy} aLp pTkfbg ug{sf nflu tklzn adf]lhdsf ljifox? af/] klg 
hfgsf/L x'g' h?/L kb{5 .

#= k|sfz cjlwsf] cfjZostf

o; cGt/ut af]6 la?jfnfO{ tLg ;d"xdf alu{s[t u/LPsf 5g\ . /ft / lbgsf] @$ 306fsf] ;donfO{ 
cfwf/ dfgL 5f]6f] lbgsf] cfjZostf kg]{ la?jfx? (Short Day Plants), nfdf] lbgsf] cfjZostf 
kg]{ la?jfx? (Long Day Plant), b'j} k|sfzsf] cfjZostf kg]{ la?jfx? (Day Neutral Plants) df 
alu{s[t u/LPsf] 5 . 
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#=! 5f]6f] lbgsf] cfjZostf kg]{ la?jfx?

o; ;d"x cGt/utsf la?jfx? s'g} lglZrt k|sfz cjlw -lbgsf] nDafO{_ eGbf 5f]6f] lbgsf] 
cjlw;Dd gk'u'Gh]n k"mn k"mNb}gg\ . w]/}h;f] o:tf] af]6 la?jfx? hf] e"–dWo] /]vfaf6 glhs cyjf 
sd cIffFz /]vfsf] cf;kf; hxfF lbgsf] nDafO{ !$ 306f eGbf nfdf] x'Fb} pTklt ePsf x'G5g\ . 
pbfx/0fsf] nflu n§];fu .

#=@ nfdf] lbgsf] cfjZostf kg]{ la?jfx? 

o; ;d"x cGt/ut af]6 la?jfx? s'g} lglZrt k|sfz cjlw eGbf nfdf] lbgsf] cjlw gk'u'Gh]n k"mn 
k"mNb}gg\ . h:tf] d"nf , kfn'Ëf] cfbL .

#=# lbgsf] nDafO{sf] c;/ gkg]{ la?jfx?

o; ;d"x cGt/utsf la?jfx? h'g;'s} lbgsf] nDafO{ cyjf k|sfzsf] cjlwdf klg k"mn k"mN5g\ . 
t}klg k"mNg' eGbf klxn] oL la?jfx? lglZrt ag:klts a[l4sf] cfjZostf kb{5 . h:t}M uf]ne]8f, 
ef06f, ;LdL cfbL .

$= lr;f] pkrf/ 

s]lx afnLx? s]lx lglZrt cjlwsf] nfdf] lr;f] jftfj/0f gkfP;Dd k"mn k"mNb}g / jfg:klts a[l4 
dfq e}/xG5 . pbfx/0fsf] nflu sfpnL ;d"xsf afnLx?nfO{ lng ;lsG5 . oL afnLx? lådf}ifdLo 
cjlwsf x'G5g\ / lxpbofd kf/ u/L lr;f] pkrf/ e};s] kl5 a;Gt cyjf udL{ ofddf k"mn 
k"mNb5g\ .

%= ;]rg lqmof tyf uef{wfg

:j;]lrt afnLx?df ;]rg lqmof cfkm} x'G5 . s'g} aflx/L ;fwgsf] ;xof]usf] cfjZostf kb}{g . 
lsgeg] :j;]lrt afnLx?df cS;/ k"mnsf] agfj6 k"0f{ x'G5 cyf{t k"mndf x'g] efn] / kf]yL b'a} c+u 
Pp6} k"mndf x'G5g\ / b'j} c+usf] of}jgfj:yf klg Ps ;fy cfpg] x'Fbf efn] c+usf] k/fu kf]yL c+u 
;Dd cfkm} k'u]/ :j;]rg lqmof x'G5 . h:tf] uf]ne]8f, lh/Lsf] ;fy cfbL . t/ k/;]lrt afnLx?df 
efn] c+u / kf]yL c+u cnu–cnu x'g' cyjf Pp6} k"mndf ePsf b'j} c+usf of}jgfj:yf Ps};fy 
gcfpg', b'j} c+u Pp6} k"mndf eP/ klg cGo sf/0fn] ubf{ :j;]rgdf cj/f]w cfpg' cfbL sf/0fx?n] 
ubf{ s]lx la?jfx?df k/;]rg geO{ gx'g] x'G5 . h:tf] u'lnof] ds}df efn] / kf]yL k"mnx? 5'§f 5'§} 
-wfg–efn], r/d – kf]yL dfq x'g'_ x'G5 / xfjf4f/f tyf sL/f4f/fdfq k/;]rg lqmof x'G5 .   

vf;u/Lsg sL/f -df}/L_ 4f/f k/;]rglqmof x'g] afnLx?df k"mn k"mNg] cj:yfdf df}/Lsf] ;+Vof 
a9fO{ k/;]rg lqmof a9fpg ;lsG5 / kmn:j?k aLpsf] u'0f:t/ / pTkfbgdf klg a[l4 x'G5 .

^= k"mn k"mNg] ;do / bfgf nfUg] ;dodf kfgLsf] dxTj

af]6 la?jfnfO{ kfgLsf] cfjZostf aLp pd|] b]lv afnL kfSbf;Dd kb{5 . t}klg k"mn k"mNg], 
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;]rglqmof x'g], bfgf nfUg] / bfgf a9\g] ;dodf kfgLsf] cfjZostf cltg} dxTjk"0f{ x'G5 . afnLsf 
oL dfyLsf cj:yfx?df kfgLsf] cefj ePdf k"mn emg]{, ;]rglqmof sd x'g] / bfgf gnfUg] x'G5g\ . 
aLp pTkfbg e}xfn] klg bfgf kf]l6nf] geO{ pd|g] zlQm sd ePsf] sd;n / w]/} sd aLp pTkfbg 
x'G5 . o:tf] c;/ ;a} afnLx?df k/]sf] b]lvPtf klg vf; u/Lsg sf]z]afnLx?df k|i6 ?kdf b]vf 
kb{5 . sf]z] afnLx?df k"mn k"mNg] / bfgf nfUg] ;dodf k|ofKt dfqfdf df6f]df lr:ofg ePsf] 
v08df bfgf ;+Vof k|lt sf]zf / !))) bfgfsf] tf}n a[l4 ePsf kfO{sf] 5 .

&= k"mn k"mNg] cj:yfdf kf]if0f tTjsf] c;/

gfO{6«f]hgsf] sld ePdf afnLx/df k"mn rfF8} k"mN5 . sfpnL / emf+u] l;dLdf klg gfO{6«f]hgsf] sld 
ePdf rfF8} k"mn k"mN5 . t/ a9L km:kmf]/;sf] k|of]uaf6 emf+u] l;dLdf k"mnsf] ;+Vofdf a[l4 x'G5 / 
aLp pTkfbg / u'0f:t/df klg a[l4 ePsf] kfO{Psf] 5 .

*= aLpsf] zf/Ll/s kl/kSjtf

;]rg lqmof x'gf;fy uef{wfg x'G5 / uef{wfg kl5 af]6 la?jfnfO{ k|fKt x'g] kf]if0f tTjx?n] ubf{ 
uef{wfg ePkl5 x'g] ;fgf lapsf] lj:tf/} a[l4 x'G5 . ;do ljTb} uPkl5 aLpsf] cfsf/ k|sf/df klg 
a[l4 x'Fb} hfG5 . aLp kfSg' eGbf s]lx lbg cl3 g} aLpsf] pRrtd tf}n x'G5 . To; cj:yfdf aLpsf] 
pu|ult (Vigour) / pdf/zlQm klg pRrtd ePsf] kfO{Psf] 5 . o; cj:yfnfO{ aLpsf] zfl/l/s 
kl/kSjtf eGb5g\ . o; cj:yfdf aLp leq\ofpg ;Sof] eg] aLpsf] pRrtd u'0f:t/ sfod /xG5 
t/ o; cj:yfdf aLpsf] lr:ofg k|ltzt a9L x'g] x'Fbf afnL sf6\g cK7\of/f] kb{5 . aLpsf] zf/Ll/s 
kl/kSjtf kl5 aLp xfjf, kfgL, 3fd cfbLsf] ;Dks{df cfpFg] x'Fbf aLpsf] u'0f lj:tf/} gi6 eP/ 
hfG5 . To;sf/0f olb afnL aLpsf] nflu nufO{Psf] 5 eg] aLp kfs]kl5 w]/} ;do ;Dd v]taf/Ldf 
/xg lbg' x'Fb}g . zf/Ll/s kl/kSjtf k'u]/ aLp kfSg cfF6]kl5 afnL sf6]/ /fd|/L ;'sfP kl5 aLp 
r'6\g], ;kmf ug]{ / leq\ofpg] sfd ug'{ kb{5 . v]tjf/Ldf hlt w]/} a]/ ;Dd /fVof] plt w]/} 3fd, 
kfgL, sL/f, /f]u cfbLsf] ;Dks{df cfO{ aLpsf] u'0f:t/ 36\b5 . ljleGg afnLsf] leGbf leGb} ;dodf 
zf/Ll/s kl/kSstf k''U5 .
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u'0f:t/o'St aLp pTkfbgsf l;4fGtx¿

s'g} klg pTs[i6 hftsf] k"0f{ Ifdtf xfl;n ug{sf nflu To;sf] cfg'j+lzs z'4tf / cGo u'0f:t/Lo 
ljz]iftfx¿ clt dxTTjk"0f{ /x]sf x'G5g\ . t;y{ aLp pTkfbg cjlwdf cfg'j+lzs z'4tf / cGo 
aLpsf u'0f:t/x¿ sfod ug{ lgs} Wofg k'¥ofpg' cfjZos 5 . aLp pTkfbgdf k|efj kfg]{ ljleGg 
sf/s tTTjx¿ tn pNn]v ul/Psf] 5 .

!= cfg'j+lzs l;4fGtx¿ (Genetic principles)

@= afnL lj1fgut l;4fGtx¿ (Agronomic principles)	

!= cfg'j+lzs l;4fGtx¿ (Genetic principles)

!=! hftLo x«f; (Varietal deterioration)

aLp pTkfbgsf] rj|mdf w]/} sf/0fn] ubf{ s'g} klg hftsf] cfg'j+lzs z'4tf x«f; x'Fb} uPsf] x'G5 . 
s'g} afnL hftsf] cfg'j+lzs :t/ x«f; x'g'sf k|d'v sf/0fx¿ lgDgcg';f/ 5g\—

l	 af]6la?jf ljsf;sf j|mddf b]lvg] ljljwtf (Developmental variation)

l	 oflGqs ld;fj6 (Mechanical mixtures)

l	 k|fs[lts ;dfud (Natural crossing)

l	 lglZrt /f]usf] k|efj (Selective influence of diseases)

!=@ ljsl;t ljljwtf (Developmental variation)

x/]s aLp afnLsf hftx¿sf] cfˆg} v]tL ul/g] If]qx¿ tf]lsPsf x'G5g\ . t;y{ v]tL ug]{ :ynut 
ljsl;t ljljwttf÷kl/jt{gsf] Go"gLs/0fsf nflu aLp afnLsf] hftcg'¿k cg's"n If]qdf g} v]tL 
ul/g'k5{ . t/ s'g} aLp afnL  w]/} k':tf;Dd To;sf] k|fs[lts If]qeGbf km/s s[lif kof{j/0fLo 
cj:yfdf v]tL ul/Pdf To; hftdf o; lsl;dsf] ljsl;t ljljwtf b]lvG5 . To:tf ;Defjgfx¿nfO{ 
Go"gLs/0f ug{sf nflu cg's"n If]qdf / v]tL ul/g] df};ddf tL hftx¿ nufpg'k5{ .

!=# oflGqs ld;fj6 (Mechanical mixtures)

aLp 5g]{, afnL sf6\g], r'6\g], k|zf]wg ug]{ / Kofs]lhª ug]{ h:tf sfo{sf] ;dodf aLpdf oflGqs 
ld;fj6 x'g ;S5 . pbfx/0fsf nflu l;8 l8«n (seed drill) olb /fd|f];Fu ;kmf gu/L PseGbf a9L 
hftx¿ /f]Kg k|of]u u/]df jf km/s hftx¿sf] cfk;df glhs v]tL u/]df oflGqs ld;fj6 x'g 
;S5 .

k|foh;f] hf]l8Psf] hUufdf v]tL ul/Psf b'O{ hftx¿ s6fgL / r'6fgLsf] ;dodf ldl;g ;S5g\ . 
r'6fgL / k|zf]wg ug]{ pks/0fx¿ k|foM cGo hftsf] aLpaf6 b"lift ePsf x'g ;S5g\ . tL pks/0fx¿ 
/fd|/L ;kmf u/L aLp afnL ld;fj6 x'gaf6 arfpg'k5{ .
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To:t} slxn]sfxLF af]/f tyf aLp ;~ro ug]{ efF8fx¿sf] sf/0faf6 klg oflGqs ld;fj6 x'g ;S5, 
;fy} af]/fsf] unt tj/af6 k|of]u ul/gfn] klg ld;fj6 u/fpF5 . aLp pTkfbg ul/Psf] If]qdf :jtM 
pd|]sf la?jf (volunteer plants) klg afnL s6fgLsf] ;dodf ;Fu} s6fgL eO{ ldl;g ;S5g\ .

oflGqs ld;fj6 x6fpgsf nflu aLp pTkfbg ul/Psf] If]qdf /f]luª -a]hftsf af]6, /f]u / sL/faf6 
u|l;t af]6, ;fdfGoeGbf cUnfxf]rf af]6 x6fpg] sfo{_ ug'{k5{ / afnL s6fgL, r'6fgL, ;'sfpg] / 
rnfpg] j|mddf lgs} Wofg lbg'k5{ .

!=$ k|fs[lts ;dfud (Natural crossing)

n}ª\lus k|hgg tl/sfaf6 k|;f/0f x'g] afnLx¿df k|fs[lts ;dfud hftLo x«f; Nofpg] Pp6f 
dxTTjk"0f{ ;|f]t xf] . k|fs[lts ;dfudsf] sf/0fn] ubf{ s'g} klg hftdf tn plNnlvt tLg tl/sfaf6 
hftLo x«f; cfpF5—

l	 cjfl~5t hft;Fu k|fs[lts ;dfud eP/
l	 /f]uL la?jf;Fu k|fs[lts ;dfud eP/
l	 a]hftsf la?jf;Fu k|fs[lts ;dfud eP/

aLp pTkfbg ul/Psf] If]qdf k|fs[lts ;dfudsf] sf/0fn] cfg'j+lzs b"lifttf cfpg'df lgDglnlvt 
sf/s tTTjx¿ 5g\—

l	 k|hfltx¿sf] k|hgg k|0ffnL (pure line, composite, cross and hybrid)

l	 k[yStf b"/L -:ynut jf ;do km/s kf/]/_
l	 ;]rg ug]{ k|lj|mof -:jod\ ;]rg jf k/;]rg_

km/skm/s hftx¿sf] aLp pTkfbg ubf{ v]tx¿ (Plots) aLr k[yStf b"/L sfod ug{ ;lsPdf aLp 
afnLdf cfg'j+lzs z'4tf sfod /xG5 . k[yStf b"/L a9\b} uPdf aLp b"lift x'g] ;Defjgf klg 36\b} 
hfG5 . xfjf jf sL/faf6 k/;]lrt x'g] afnLla?jfsf] aLp pTkfbg ubf{ pSt aLp afnLsf] hftLo 
z'4tf sfod ug{ k[yStf b"/L sfod /fVg' cfjZos tyf dxTTjk"0f{ sf/s tTTj klg xf] .

!=% lglZrt /f]usf] k|efj

k|foh;f] afnLsf hftx¿ ljz]if ;"Id hLjf0f'af6 nlIft x'G5g\ . hftLo ljsf;sf] ;dodf k|hfltx¿ 
AofS6]l/of, efO/; tyf 9';L cj/f]ws ;xg ;Sg] jf ;+j]bgzLn s] x'g\ ;f] klxrfg ul/G5 . oBlk 
afnLsf hftx¿ k|foh;f] /f]u lgDTofpg] gofF k|hfltsf hLjf0f'x¿;Fu ;+j]bgzLn ePsf] kfOG5 .

@= afnL lj1fgut l;4fGtx¿ (Agronomic principles)	

cfg'j+lzs sf/s tTTjx¿afx]s ljleGg afnL lj1fgsf l;4fGtx¿ aLp pTkfbgsf] ;dodf aLpsf] 
u'0f:t/ sfod ug{ ckgfOPsf x'G5g\ . s'g} afnLsf] k|lt PsfO If]qkmndf clwstd ;DefJo pTkfbg 
/ u'0f:t/Lo aLp pTkfbgsf nflu 7fpFljz]if / plrt afnL Joj:yfkgsf cEof;x¿nfO{ Wofg lbg' 
h?/L 5 . aLp pTkfbgsf nflu ljz]if Joj:yfkgsf af/]df tn 5f]6s/Ldf JofVof ul/Psf] 5 .
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@=! pko'St jftfj/0f, hUuf, afnL÷hft / s[ifssf] 5gf]6

@=!=! pko'St s[lif hnjfo' If]q

aLp pTkfbg ubf{ afnL hftcg';f/ tf]lsPsf] jf lgwf{l/t If]qdf nufOg'k5{ h'g If]qdf k|sfz cjlw 
(Photoperiod) / tfkqmd (Temperature) sf] cj:yf;Fu Tof] afnL cg's"lnt x'G5 . 5gf]6 ul/Psf 
afnLx¿sf] km/s afOnf]hL (Biology) x'g'sf ;fy} leGgleGg ;do jf l;hgdf v]tL ul/G5 . t;y{ 
clwstd ljsf;, k"mn v]Ng], ;]rg x'g], aLp aGg] k|lj|mof cflbsf nflu /  afnLsf] pTkfbsTj tyf 
u'0f:t/df k|efj kfg]{ x]t' afnL ;'xfpFbf] jftfj/0f x'g' cfjZos k5{ . :yfgLo :t/df hxfF aLp 
pTkfbg ul/G5 Tof] If]qsf jftfj/0fLo sf/s tTTjx¿ h:t} tfkj|md, jiff{, 3fd, jfo' ult, ;"Id 
hLjf0f'x¿, sL/fx¿sf] lj|mofsnfk tyf hftLo cg's"ng;Fu ltgLx¿sf] ;DaGwn] afnLsf] pTkfbgdf 
k|efj kf/]sf] x'g' cfjZos 5 .

@=!=@ pko'St aLp pTkfbg If]qsf] 5gf]6

5gf]6 ul/Psf] aLp pTkfbg If]qsf] k|efj cl3Nnf] afnLsf] aLp pTkfbgsf nflu cg's"n /Xof] ls 
k|lts"n /Xof] To;sf] clu|d hfgsf/L x'g'sf ;fy} aLp pTkfbg If]qdf /fd|f] Joj:yfkg x'g' cfjZos 
k5{ . 5gf]6 ul/Psf] If]q aLp afnLsf nflu pko'St 5 ls 5}g eGg] s'/f afnL rj|m / k[yStf 
-:ynut jf ;do_ oL b'O{ s'/fn] ljz]if cy{ /fV5g\ . t;y{ 5gf]6 ul/Psf] aLp If]q clgjfo{ ¿kdf

l	 :jtM pd|]sf la?jfaf6 d'St (free from volunteer plants)

l	 emf/kftsf] la?jfaf6 d'St (free from weed plants)

l	 df6f]hlgt /f]u / sL/faf6 d'St (free from soil borne diseases and insects pests)

l	 df6f]sf] agf]6 / pj{/tf pko'St (good soil texture and fertility) x'g'k5{ .

@=!=# afnL÷hftsf] 5gf]6

aLp pTkfbgsf nflu afnL÷hft lgs} xf]l;of/Lk"j{s 5gf]6 ug'{k5{ / aLp÷hftdf /f]u k|lt/f]wfTds 
Ifdtf, cuf}6]kg, u'0f:t/Lo bfgf, w]/} pTkfbg lbg] Ifdtf x'g'sf ;fy} pSt If]qsf] s[lif hnjfo' 
cj:yf;Fu cg's"lnt x'g'k5{ .

@=!=$ aLp pTkfbg ug]{ s[ifs ;d"x÷aLp pTkfbs

k|df0fLs/0f k4ltleq /xL ;"lrt afnL hftx¿sf] aLp pTkfbg ug]{ s[ifsx¿ ;w}F k|ultzLn Pjd\ 
gjLg vfnsf] x'g'k5{ . pgLx¿df aLp pTkfbg;DaGwL cg'ej x'g'k5{ / aLp pTkfbgsf j|mddf aLp 
/f]k]b]lv s6fgL;Dd cfjZos kg]{ ;|f]t;fwg, hUuf, pks/0fx¿sf] plrt Joj:yfkg ug'{sf ;fy} 
k|lts"n df};daf6 aLp hf]ufpg e08f/0fsf] ;d]t Joj:yfkg ug{ ;Sg] Ifdtf x'g'k5{ . pgLx¿df 
clgjfo{ ¿kdf aLp pTkfbgsf nflu tf]lsPsf v]tL k|lj|mofx¿÷cEof;x¿ cjnDag ug]{ Pjd\ 
tf]lsPsf v]t afnL tyf aLpsf] dfkb08 sfod ug]{ OR5f x'g'k5{ .
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@=@ hUuf tyf Aof8 tof/L / l;FrfO tyf dnvfb Joj:yfkg

@=@=! hUufsf] tof/L

aLp pTkfbgdf ul/g] sd{x¿ h:t} Aof8 /fVg] / /f]Kg] cEof; ;fdfGotof Jofj;flos afnL 
pTkfbgdf ul/g] cEof;;Fu ldNbfh'Nbf x'G5g\, oBlk s'g} ljz]if afnLsf] aLp pTkfbg ubf{ cltl/St 
x]/ljrf/ eg] ug'{ h?/L x'G5 . /fd|f];Fu tof/ ul/Psf] hUufn] aLhfª\s'/0f a9fpF5, a]gf{ :yflkt ug{ 
dbt u5{ / ;Defljt emf/kftnfO{ gfz u5{ . ;fy} o;n] kfgL Joj:yfkg / plrt l;FrfOdf ;d]t 
dbt k'¥ofpF5 .

@=@=@ dnvfb Joj:yfkg

gfO6«f]hg, kmf];kmf]/;, kf]6f; / w]/} cGo tTTjn] la?jf tyf aLpsf] plrt ljsf;df dxTTjk"0f{ 
e"ldsf v]n]sf] x'G5 . t;y{ s'g} aLp afnLdf kof{Kt dnvfb /fVgsf nflu pSt aLp afnLnfO{ slt 
kf]ifs tTTj rflxG5 / pSt If]qdf l;kmfl/; dnvfbsf] dfqf slt 5 ;f]sf] klxrfg / hfgsf/L 
x'g' h?/L x'G5 . pbfx/0fsf nflu vfBfGg afnLdf w]/} dfqfdf gfO6«f]hg /fVbf /f]usf] k|sf]k a9\g 
;Sg], jfg:klts ljsf; w]/} x'g] / slxn]sfxLF la?jf 9Ng ;S5 . s]xL cfjZos tTTjsf] kl/k"lt{sf 
;fy;fy df6f]df k|fª\ufl/s kbfy{sf] dfqf a9fpgsf nflu sf];] afnLsf ;fydf xl/of] tyf v}/f] dn 
k|of]usf] cEof; klg ul/g'k5{ .

@=@+=# l;FrfO

aLp afnL Kn6df afnLsf] Psgf; aLhfª\s'/0f / kof{Kt v8f afnLsf] ;'lglZrttfsf nflu l;FrfO 
cfjZos k5{ . a9L lr:ofg jf w]/} nfdf] ;dosf] v8]/Ln] aLhfª\s'/0fdf k|lts"n c;/ kf5{ h;n] 
ubf{ aLp Kn6df v8f afnLsf] dfqf sd x'g hfG5 . kfgL nufpg] tl/sfn] klg v8f afnLnfO{ c;/ 
kf/]sf] x'G5 . aLp pTkfbgsf nflu gx/ jf kDkaf6 e"ldut l;FrfO pQd x'G5 . ;Dej eP;Dd 
tnsf rf/ afnL cj:yfdf tf]lsPadf]lhd kfgLsf] Joj:yf ldnfpg ;Nnfx lbOG5—

l jfg:klts ljsf;b]lv ;'?sf] k"mn v]Ng] ;do;Dd —k|z:t kfgL
l k"mn v]Ng] ;dodf — ;Lldt kfgL
l aLp ljsf;sf] ;'?sf] cj:yfdf — k|z:t kfgL
l kfSg] ;dodf — kfgL lbg'kb}{g

@=# aLpsf] ;|f]t, :t/ / aLp b/sf] lx;fa

@=#=! aLpsf] ;|f]t

aLp pTkfbgdf s'g :t/sf] aLp pTkfbg ug]{ of]hgf agfOPsf] x'G5, ;w}F ;f] aLpsf] :t/eGbf 
dflyNnf] :t/sf] ;|f]t aLp k|of]u ug'{k5{ . ;f] aLpdf s'g afnLsf] aLp xf], aLpsf] hft, aLp :t/, 
hftLo / ef}lts z'4tf, pdf/ zlSt / o;sf] :jo+;dy{tfsf af/]df hfgsf/L /flvPsf] k|df0fLs/0f 
6Øfu nufOPsf] x'g'k5{ . aLpdf s'g} lsl;dsf] ljs[lt b]lvg ;Sg] x'Fbf k|df0fsf nflu aLp 
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pTkfbsx¿n] cfk"mn] k|of]u u/]sf] aLpsf] k|df0fLs/0f 6Øfu ;w}F cfk"m;Fu /fVg'k5{ .

@=#=@ aLp pkrf/

olb pkrf/ gul/Psf] aLp vl/b ul/Pdf pSt aLp /f]Kg'k"j{ df6f]hGo, aLphGo /f]u / sL/faf6 
aLpnfO{ hf]ufpgsf nflu l;kmfl/; dfqfdf tf]lsPsf] sL6gfzs jf 9';Lgfzs ljifflbn] aLp pkrf/ 
ug'{k5{ . olb sf];] afnLcGtu{tsf] aLp afnL xf] / pSt afnL lgwf{l/t If]qdf klxnf] k6s nufpg 
nfluPsf] xf] eg] pSt aLpnfO{ /fOhf]laod (Rhizobium) sf] pko'St :6]«g (Strains) ;Fu ld;fO{ 
aLp k|of]u ug{ ;lsG5 .

@=#+=# aLp b/ / la?jf ;ª\Vof

aLp pTkfbgdf la?jf ;ª\Vof Joj:yfkg dxTTjk"0f{ sfo{ xf] . k|lt PsfO If]qkmndf nufOPsf] 
aLpsf] kl/df0f / To;sf] pdf/ b/n] pSt afnLsf] la?jf ;ª\Vofsf] 3gTj lgwf{/0f u/]sf] x'G5 . 
afnL k|hfltcg';f/ ;xL aLp b/ k|of]u ug'{k5{ . k|sfzsf] cj/f]w, /f]luª, emf/kftsf] ;ª\j|md0f, 
lr:ofgsf] cjZostf cflbdf yf]/} jf w]/} aLp b/ k|of]uaf6 x'g] kmfObf tyf a]kmfObfsf kIfx¿ 
hf]l8Psf x'G5g\ .

@=#+=$ afnL nufpg] ;do

;fdfGotof aLp afnLnfO{ pko'St ;do÷l;hgdf nufpg'k5{ . /f]u–sL/fx¿sf] ;ª\j|md0f x'g] 
b]lvPdf s]xL ;dfof]hg ug{ ;lsG5, ;fy} tnsf sf/s tTTjx¿nfO{ klg Wofg lbg'kg]{ x'G5—

l ha la?jf /fd|f];Fu pd|gsf nflu df6f]sf] cj:yf cg's"n x'G5 ta afnL nufpg'k5{ .
l afnLnfO{ cfˆgf] ljsf;sf] cjlwe/ cfjZos kg]{ kfgLsf nflu df6f]df k|z:t lr:ofg 

x'g'k5{ .
l afnL kl/kSjsf] cj:yfdf aLp pTkfbg If]q ;'Svf x'g'k5{ .
l s]xL k|hfltdf pko'St k|sfz–tfk pQ]hgf (Photo-thermal stimulus) jf eg{nfOh];g 

(Vernalization) cfjZos k5{ .

@=#=% afnL nufpg] tl/sf

afnLsf] k|hfltcg';f/ aLp nufpg] jf 5g]{ tl/sf km/skm/s x'G5g\ . s]xL afnLdf k/Dk/fut 
:yfgLo cf}hf/x¿ h:t} s'6f], sf]bfnf] cyjf xnf]sf] k|of]u u/L xftn] 5g]{ tl/sf pko'St b]lvG5g\ . 
d]sflgsn l;8 l8«nsf] k|of]u u/L ux'Fsf] aLp 5g]{ ;a}eGbf k|efjsf/L / pko'St tl/sf xf] h'g 
g]kfndf klg cjnDag ul/Psf] 5 . v]tfnf÷HofdLx¿ nufP/ d'Votof wfgsf la?jf /f]Kg] ul/G5 . 
la?jf /fd|f];Fu pld|g / Kn6df Psgf;sf] la?jf /xgsf nflu la?jfnfO{ nfOgdf /f]Kg'k5{ . av]{{ 
l;hgdf hxfF kfgLsf] lgsf; sd 5 To:tf] hUufdf 8Øfªdf 5g'{ (Ridge planting) pko'St x'G5 .

@=#=^ aLpsf] ulx/fO

aLp Kn6df plrt ;ª\Vofdf v8f la?jf /xgsf nflu /f]kfOFsf] ulx/fO lgs} dxTTjk"0f{ x'G5 . 
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Psgf; /f]kfOFsf] ulx/fO ePdf aLp afnLsf] kfSg] ;do klg Psgf; x'G5 . s'g} klg afnL k|hfltsf] 
/f]kfOFsf] ulx/fO slt /fVg] eGg] s'/f df6f]sf] a'gf]6, agfj6, To;df ePsf] lr:ofgsf] dfqf, tfkj|md 
/ aLpsf] cfsf/df e/ k5{ . k|foh;f] ;fgf] cfsf/ ePsf aLpnfO{ ;tx glhs / 7"nf] cfsf/ ePsf 
aLpnfO{ s]xL ulx/fO;Dd /f]Kg] rng 5 .

@=$ k[ystf b"/L÷;do / v]t lg/LIf0f

@=$=! aLp afnLsf] k[ysLs/0f (Isolation)

aLpsf] k|df0fLs/0f dfkb08sf] cfjZostfcg';f/ aLp afnL glhsdf nufOPsf] ;f]xL afnL / cGo 
;ª\j|mldt afnLaf6 k[ys\ (Isolated) x'g'k5{ .

@=$=@ /f]luª (Roguing)

aLp pTkfbgsf nflu ;dod} / kof{Kt dfqfdf /f]luª ug'{ lgs} dxTTjk"0f{ sfo{ xf] . /f]luª eGgfn] 
aLp pTkfbg If]qdf ePsf a]hftsf af]6, /f]u / sL/faf6 u|l;t af]6, ;fdfGoeGbf cUnfxf]rf af]6 
x6fpg] sfo{ ;Demg'k5{ . v]tdf afnLsf] tkl;nsf] cj:yfdf clgjfo{ ¿kdf /f]luª ug'{k5{—

l jfg:klts÷k"mn v]Ng'eGbf cl3sf] cj:yfdf
l k"mn v]n]sf] cj:yfdf
l afnL kl/kSj ePsf] cj:yfdf

@=$=# emf/kft Joj:yfkg

u'0f:t/Lo aLp pTkfbgsf nflu emf/kft Joj:yfkg cfwf/e"t cfjZostf xf] . emf/kftn] aLp 
afnLnfO{ b"lift÷;ª\j|mldt agfpg] / pTkfbgdf x«f; Nofpg] u5{ . aLpljhg P]gn] afnLljz]if 
s]xL emf/kftsf aLpnfO{ lgif]lwt emf/kftcGtu{t /fv]sf] 5 . tL emf/kftx¿ afnL;Fu;Fu} kfSg] 
/ ;Fu;Fu} sfl6g] x'Fbf k|zf]wgsf] ;dodf 5'§Øfpg ufx«f] x'g] u5{ . t;y{ aLp pTkfbgsf j|mddf 
emf/kft Joj:yfkgsf] plrt tl/sf cjnDag ug'{ h?/L x'G5 .

@=$=$ /f]u–sL/f Joj:yfkg

:j:y aLp afnL x'sf{pgsf nflu k"0f{ ¿kdf /f]u–sL/f lgoGq0f ug'{ clgjfo{ 5 . pTkfbgdf x«f; 
cfpg'sf ;fy} /f]u–sL/faf6 u|l;t la?jfaf6 lgs} Go"g u'0f:t/Lo aLp pTkfbg x'g] u5{ . t;y{ aLp 
pTkfbg ug]{ If]q / aLp afnLnfO{ ;w}F /f]u–sL/faf6 d'St /fVg'k5{ .

@=$=% k"/s k/fu;]rg (Supplementary pollination)

sL/fsf] dfWodaf6 k/;]lrt x'g] afnLsf] aLp pTkfbg If]q glhs uf]nf;lxtsf] df}/L3f/ /fVgfn] 
/fd|f] aLp aGg] / aLpsf] pTkfbg;d]t a9\g] u5{ . pbfx/0f /fof] .

@=% aLp afnLsf] pTkfbg pk/fGtsf] Joj:yfkg

afnL s6fgL, k|zf]wg / e08f/0fsf] cjlwdf aLpsf] klxrfg / hLjg Ifdtf (viability) sfod ug{ 
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;fjwfgL gckgfPdf lgs} x]/ljrf/ u/]/ pTkfbg u/]sf] aLpsf] klg s'g} dxTTj /xFb}g . plrt v]tL 
k|lj|mof÷cEof;x¿ / k[ysLs/0fafx]s cGo k|of]u x'g] pks/0fsf] ;/;kmfOdf klg ljz]if ;fjwfgL 
ckgfpg'k5{ .

@=%=! aLp afnLsf] s6fgL / r'6fgL

aLpsf] u'0f:t/ /fd|f] / pTkfbg clws ePsf] plrt ;dodf aLp afnLsf] s6fgL ug'{k5{ . afnL 
s6fgLdf b'O{ j6f sfo{ ;fd]n x'G5g\— klxnf] afnLsf] efunfO{ sf6]/ 5'§Øfpg] / bf];|f] To;af6 aLp 
5'§Øfpg] h;nfO{ r'6fgL (Threshing) elgG5 . s6fgL / r'6fgL afnLsf] k|sf/ / aLpdf ePsf] 
lr:ofgsf] dfqfdf e/ k5{ . k/Dk/fut ¿kdf v]tfnfx¿ nufP/ :yfgLo cf}hf/sf] k|of]uaf6 afnL 
sf6\g] / g/d e'OFdf r'6\g] ul/G5 jf d]l;gaf6 ul/G5 . 7"nf kmfd{x¿df cfw'lgs k|ljlw cjnDag 
ul/Psf] x'G5 hxfF 6«ØfS6/af6 tfGg] l/k/, sDafOg xfe]{:6/, y|];/ h:tf pks/0fx¿sf] k|of]u 
ul/G5 .

@=%=@ aLp ;'sfpg]

;fdfGotof ev{/} r'6fgL u/]sf] aLpnfO{ t'?Gt e08f/0f ug{ ;lsFb}g . aLp pTkfbg If]qsf] df};d, 
afnL s6fgL tl/sf tyf aLpdf ldl;Psf lglij|mo kbfy{x¿ h:t} rfpl/Psf aLp÷sf08sf 
6'j|mfx¿÷kftx¿÷vf]:6fx¿÷emf/kftsf aLpx¿sf] sf/0fn] ubf{ aLpnfO{ yk ;'sfpg cfjZos 
k5{ . aLpaf6 tL lglij|mo kbfy{x¿ x6fO{ aLpnfO{ lqkfndf kftnf] x'g] u/L lkFmhfP/ 3fd / xfjfaf6 
;'sfpg'k5{ . aLpsf] Psgf;sf] ;'sfOsf nflu a]nfa]nfdf aLpnfO{ rnfpg'k5{ . aLpsf] pdf/ 
zlSt, pdf/ Ifdtf / hLjg Ifdtfdf s'g} c;/ gkg]{ u/L / aLpdf ;'/lIft lr:ofg dfqf sfod 
x'g] ;do;Dd aLp ;'sfpg'k5{ .

@=%=# aLpsf] e08f/0f

5f]6f] ;do e08f/0fsf nflu aLpnfO{ af]/fdf /fvL plrt xfjf v]Ng] ;fdfGo ejg jf uf]bfd 3/df 
aLp e08f/0f ug'{ ;a}eGbf /fd|f] tl/sf xf] . of] 5f]6f] ;dosf] e08f/0f cjlwdf aLpnfO{ d';f, 
wld/f, e08f/0fsf sL/f, cTolws tfkj|md / cfb|{ jftfj/0faf6 x'g ;Sg] xflgaf6 arfpg cltl/St 
x]/ljrf/ ug'{ h?/L 5 .
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v08  v
d'Vo vfBfGg afnLsf] aLp 

pTkfbg k|ljlw
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wfg aLp pTkfbg k|ljlw
 

!= kl/ro
wfgsf] pTktL :ynsf] ?kdf dflgPsf] blIf0f k"jL{ Pl;ofdf xhf/f}F jif{ b]lv wfg v]tL ul/b} cf-
Psf] 5 . laZjsf s/La !!# j6f b]zx?df wfgsf] v]tL ug]{ ul/G5 .;F;f/sf] sl/a cfwf hlt 
dflg;x?sf] k|d'v vfBfGgsf] ?kdf /x]sf] wfg afnLsf] v]tL d"ntM g]kfn, ef/t, rLg, kmLnLlkG;, 
O08f]g]l;of cfbL Pl;ofnL d'n'sx?df a9L dfqf dfx'g] u/]sf] 5 . g]kfndf v]tL ul/g] hdLg tyf 
pTkfbgsf] cfwf/df klg wfg afnLn] k|yd :yfg cf]u6]sf] 5 . g]kfndf nufOg] afnLx?df wfg 
afnL k|d'vafnLxf] . g]kfnsf] s[lif If]qn] s'n u|fx:y pTkfbgdf s/La @&=!Ü cf]u6]sf] 5 . To;dWo] 
vfBfGgn] s[lif If]qsf] s/La $&=%%Ü cf]u6]sf] 5 / vfBfGgdf wfgn] dfq s/La %)=%Ü cf]u6]sf] 
5 . g]kfndf !$ nfv &) xhf/ x]S6/ If]qkmn %! nfv %@ xhf/ d]l6«s 6g wfg pTkfbg x'g] u/]sf]  
5 (MoALD, 2018) . xfn g]kfndf g]kfn s[lif cg';Gwfg kl/ifb cGtu{tsf cg';Gwfg s]Gb|x?n] 
sl/a & x]S6/ If]qkmndf @@ d]l6«s 6g k|hgg lap pTkfbg ub}{ cfPsf 5g\ . To;}u/L sl/a !%% 
x]S6/ If]qkmndf $(@ d]l6«s 6g d"n lapsf nflu Ohfht kq k|fKt sDkgL, ;d"x, ;xsf/Lx?n] d"n 
lap pTkfbg ug]{ u/]sf 5g\ (SQCC, 2020) .

@= aLp pTkfbg k|ljlw

@=! aLpsf] hft 5gf]6M

aLp pTkfbg ubf{ Wofg lbg' kg]{ Ps dxTjk'0f{ s'/fx? dWo aLpsf] hft 5gf}6 Ps xf] . s'g} klg jfnLsf] 
j[l4 ljsf; tyf /fd|f] pTkfbgsf] nflu plrt / ;'xfpFbf] cg's'n xfjfkfgLsf] cfjZos kb{5 . ef}uf]lns 
cj:yf cg';f/ ljleGg If]qx?sf nflu ljleGg hftx? l;kmfl/; ePsf 5g\ . jif]{ wfgsf] t/fO{ kxf8 / 
lxdfnsf nflu xfn;Dd !@% j6f hftx? l;kmfl/; ePsf 5g\ eg] r}t] wfgsf & j6f hftx? l;kmfl/; 
ePsf 5g\ . l;kmfl/; hftx? dWo dWo kxf8sf nflu @% j6f, t/fO / leqL dw]zsf nflu !)& 
j6f hftx? l;kmfl/; ul/Psf 5g\ . h;dWo] hftsf b]lvPsf ljleGg ;d:ofsf sf/0f ( j6f hftx? 
;"lrs[t hftsf] ;"lraf6 x6fOPsf] 5 (SQCC, 2020). g]kfndf lap pTkfbg ul/g] k|rlnt hftx? dWo 
/fwf–$, /fwf–!@, /fwf–!$, ;fljlq, :j0f{ ;j–!, xlb{gfy–!, xlb{gfy–#, ;'Vvf wfg–!, ;'Vvf wfg–@, ;'Vvf 
wfg–#, ;'Vvf wfg–^, ;fFjf dg;'nL ;j–!, v'dn–$, v'dn–*, v'dn–!), /fd wfg, dsjfgk'/–!, nNsf 
af;dtL, dg;'nL, r}t]–@, r}t]–%, ax'u'0fL–!, ax'u'0fL–@ h:tf hftx? nf]slk|o 5g\ .

@=@ aLpsf] 5gf]6

pRr sf]6Lsf] aLpdf x'g'kg]{ u'0fx? M
	 -s_	hftLo z"4tf /fd|f] ePsf]
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	 -v_	pd|g] zlQm /fd|f] ePsf]
	 -u_	cf]h; /fd|f] ePsf]
	 -3_	ef}lts z"4tf /fd|f] ePsf]
	 -ª_	lr;fg sd ePsf]
	 -r_	/f]u sL/faf6 alGrt ePsf]
@=# hUufsf] 5gf]6M
	 -s_	aLp pTkfbgsf] nflu hUuf ;kmf / ;dtnsf] 5fGg' kb{5 .
	 -v_	cfjZostf cg';f/ l;+rfO / lgsf;sf] Aoj:yf ug{ ;lsg] .
	 -u_	cfkm' a;]sf] 7fp+af6 glhsjf ;lhn};+u k'uLlg/LIf0f ug{ ;lsg] vfnsf] x'g' kb{5 .
	 -3_	afnLcg';f/ k[ystfsf] b'/L sfodug{ ;lsg] x'g'kb{5 .
	 -ª_	aLp pTkfbg ;fgf] ;fgf] Kn6df w]/} 7fp+df gu/Lsg Ps} Ansdf u/] plrt x'G5 .
@=$ k[ystf b'/L M

Ps hftaf6 csf]{ hft ;+u ;ldl>t x'g glbg Ps hftsf] afnL csf]{ hftsf] afnL;+u k[ystf 
/fVg' kb{5 . :j+o ;]rg k|s[ofsf] afnLdf eGbf k/ k/fu ;]rglqmofsf] afnLnfO{ a9L k[ystfsf] b'/L 
lbg' kb{5 . wfg :j+o ;]rg k|s[ofaf6 aLp aGg] x'gfn] o; afnLx?nfO{ Ps hft b]lv csf]{ hft;+u 
slDtdf # dL6/sf] k[ystf b'/L cfjZos kb{5 . olb # dL6/ k[ystf lbg g;s]df afnL sf6\bf rf/} 
lt/af6 # dL6/ 5f]8L aLpsf] nflu afnL sf6\g' kb{5 .

@=% a]gf{sf] tof/L M

lxNofPsf] hdLgdf a]gf{ /f]Kg' eGbf klxn] a]gf{sf] tof/L ug'{kb{5 . a]gf{ tof/ ug{nfO{ kfgLsf] >f]t 
glhs ePsf] tyf pj{/fzlQm /fd|f] ePsf] hdLg 5gf]6 ug'kb{5 . a]gf{ tof/ ubf{ w'nf] tyf lxn] 
Jof8 t/Lsfx? ckgfpg ;lsG5 .

s=	 w'n] Jof8 M of] t/Lsf vf;u/L kfgLsf] cefj x'g] 7fFpdf a]gf{ /fVg k/]df ckgfOG5 . o;df 
df6f] a'a'{/fpFbf] kf/L k|z:t sDkf]i6 dn nufpg' kb{5 . To;k5L cjZostf cg';f/ df6f]df 
/fd|/L ldNg] u/L dn 5g'{kb{5 . To;k5L 6';fPsf] jfkm'sf] :j:y aLp Psgf;n] 5g'{ kb{5 . 
Jof8df aLp 5/L ;s]k5L r/fx?af6 arfpg df6f]n] rnfpg' kb{5 . To;k5L dfyLaf6 5fkf] 
xfnL kfgLn] eLhfpg' kb{5 . lap pd|]/ # b]vL % ;]=dL= cUnf] ePk5L 5fkf] x6fO{ lbg' kb{5 . 
o; t/Lsfdf /fv]sf] aLp l56f] kfSg] hftePdf @! b]vL @% lbgdftof/ x'G5 / l9nf] kfSg] 
hfteP #% b]vL $) lbgdf tof/ x'G5 . o; t/Lsfaf6 ! x]S6/df $% lsnf]u|fd lap nfU5 . 
lapsf] dfqf wfgsf] bfgfsf] cfsf/ / tf}ndf klg e/ kb{5 .

v=	 lxn] Jof8 M of] tl/sfn] Aof8 agfpFbf dn k|z:t nufO{ hdLg lxNofOG5 . lxNofO{ ;s]k5L 
cfnL nufO{ kfgL cl8g] agfpg' kb{5 . To;k5L /fd|f] ;Fu k6f nufO{ ;Dofpg' kb{5 . TotL 
ePk5L kfgL ;FUnLP kl5 ef]nL kN6 lap 5l/G5 . o; t/Lsfsf] nfuLklg lap b/ / Jof8sf] 
cfsf/ w'n] Aof8sf] h:t} xf] . o; t/Lsfsf] Aof8df klxn] ! ;]=dL= kfgL /fvL lj:tf/} a9fO{ % 
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;]=dL ;Dd lbg' kb{5 . o;df klg w'n] Aof8sf] nfuL atfP} h:t} a]gf{x? ;fg{ tof/ x'G5g\ .

@=^ hldgsf] tof/L M
l	wfg aLp pTkfb gul/g] v]tsf] df6f] dlnnf] x'g'kb{5 .
l	wfgsf] a]gf{ ;fg]{ a]nf v]tdf k|z:t kfgL x'g'kb{5 .
l	wfg /f]Kg] v]t /fd|/L lxNofO{ ;s]kl5 dfq /f]kffO{ ug{' kb{5 .
l	;Dej eP;Dd nfO{g nfO{g ldnfO{ a]gf{ ;f/] kl5 emf/kft lgsfNg / lg/LIf0f ug{ ;lhnf] 

x'G5 .
@=& wfg nufpg] t/Lsf M

;fwf/0ftof wfg v]tL b'O{ t/Lsfn] ul/G5 .

l	lxNofP/ a]gf{ /f]Kg] o; t/Lsfn] v]tL ubf{ cfjZos kg]{ sDkf]i6 dnx? hdLgdf /fvL 
a]gf{ ;fg{' eGbf s/La Ps dlxgf cufl8 g} hdLgsf] vghf]t ul/G5 . To;k5L cfnL 
leQf sf]bfnf]n] tf5]/ tof/ ePk5L a]gf{ /f]Kg] ;dodf v]tdf kfgL nufO{ lxnf] hf]Tg'kb{5, 
h;n] ubf{ kfgL cl8O{/xG5 . l;kmfl/; cg';f/sf] /f;fogLs dnx? /fvL hdLg ;DofO{ 
a]gf{ /f]Kg'kb{5 . l;FrfO{sf] ;'ljwf ePdf v]tdf ePsf emf/kftx? /fd|f] ;8\gsf] nfuL lxnf] 
hf]t]k5L !) b]vL !% lbg ;Dd lxnf] /fVgfn] kl5 v]tdf emf/ sd cfO{ pTkfbg klg a9\g 
;S5 .

l	kfvf] hdLgdf wfgsf] aLp 5g]{ Kffvf] hdLg @–# k6s xNsf hf]t]/ emf/ lgoGq0f u/L 
;dtn kf/]/ wfgsf] lap d]l;gn] 5g{ ;lsG5 . o;nfO{ Direcct seeded rice k|ljlw 
elgG5 . o; t/Lsfaf6 ;fdfGotof ! x]S6/df #) lsnf]u|fd lap @–# ;]= dL= ulx/fO{df 
5bf{ pko'Qm x'G5 . hldgnfO{ glxNofO{ 5l/g] x'Fbf emf/kftsf] ;d:of a9L cfpF5 . To;}n] 
;do ;dodf emf/kftsf] Joj:yfkgdf ljz]if Wofg lbg'kb{5 .

@=* wfgsf] nfuL cfjZos dnvfb M

dnsf] ;lx tyf cfjZos ?kdf k|of]u ubf{ pTkfbg a9fpg ;lsG5 . dnsf] k|of]u ubf{ df6f] hfFr 
u/fP/ l;kmfl/; dfqf dfq k|of]u ug'{ kb{5 . gfO6«f]hgsf] xsdf cfwf dfqfdf z'?df, ufFh nfUbf 
rf}yfO{ efu / afnf lg:sg] a]nfdf rf}yfO{ efu k|of]u ug'{k5{ . km:kmf]/; / kf]6f;sf] eg] wfg 
/f]Kg] j]nfdf g} k'/} dfqf k|of]u ug{' kb{5 . o'l/of dnnfO{ @ k|ltztsf] 3f]n agfP/ ufFh nfUbf 
kftdf 5g{ ;lsG5 . df6f]df ;'IdtTjsf] sdLsf] nIf0f b]lvg] 7fpdf ;"Id tTjo'St dnsf] k|of]u 
cfjZos x'G5 . g]kfnsf clwsf+z wfg /f]Kg] hUufdf h:tfsf] sdLsf] nIf0fx? b]lvPsf] 5 . To;sf] 
nflu Jof8df lh+s;Nkm]6 k|of]u ug{ ;lsG5 . @–$ k|ltzt lh+s cS;fO8sf] 3f]ndf lj?jf 8'jfP/ 
/f]Kg tyf aLpnfO{ lehfP/ Jof8df /fVg klg ;lsG5 . kftdf nIf0f b]lvP kl5 !–@ k|ltztsf] 
lh+s;Nkm]\6sf] 3f]n / cfwf efu r'gf ld;fP/ kftdf 5g{ ;lsG5 . wfg v]tLsf] /fd|f] a[bL / lasf; 
eO{ /fd|f] pTkfbg lng lgDg s'/fx?sf] cfjZostf kb{5 .
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afnL gfO{6«f]hg
-ls=u|f=÷ x]_

km;kmf]/;
-ls=u|f=÷ x]_

kf]6f;
-ls=u|f=÷ x]_

sDkf]i6
-6g÷ x]_

wfg !)) #) #) ^

dnvfb s]hL÷/f]kgL s]hL÷s67f

o'/Lof (=% ^=@

8L P kL #=! @=@

Do'/]6 ckm kf]6f; @=% !=&

@=( aLp b/M

l	aLpsf] pd|g] zlQm /fd|f] / bfgf klg kf]l6nf] x'g' kb{5 .
l	wfgsf] xsdf @=% sLnf] k|lt /f]kgL / s6\7fdf !=^ s]hL aLp cfjZos kb{5 .
l	wfg aLpnfO{ g'g kfgLsf] 3f]ndf -@)) u|fd÷ln6/kfgL ! lsnf] aLpdf_ Ps}l5g rnfP/ ! 

ldg]6 hlt aLpnfO{ t}l/g÷lylu|g lbg' kb{5 . To;kl5 dfly t}l/Psf] lapnfO{ x6fP/ tn 
lylu|Psf] lapnfO{ ;kmf kfgLn] @–# k6s /fd|/L kvfnL Jof8 /fVg] jf 5?jf wfg eP l;w} 
5g{‘k5{ . o;/L 5fg]sf] aLp ;f]xL lbg g5g{] eP aLpnfO{ kfgLn] kvfnL 5xf/Ldf /fd|/L 
cf]efgf] x'g]u/L ;'sfP/ /fVg ;lsG5 . o;/L 5fg]sf] aLp kf]l6nf, bfu gePsf, /f]usf 
lhjf0f'sf] k|sf]k gePsf / :jf:Yo x'G5g\ . 7fpF / cj:yf x]/L ;fwf/0ftof !) b]vL !% 
k|ltzt;Dd a9]sf] kfOG5 .

@=!) aLp 5g]{ ;doM

/fd|f] aLp pTkfbg ug{ aLp ;dodf g} 5g'{ jf ;fg' kb{5 . wfg cfiff9 !% ut] leq a]gf{ ;fg{ ;s] 
nfebfos x'G5 .

@=!! uf]8d]n / emf/kft lgoGq0fM

wfg afnLdf k|z:t em/kftx? cfpg ;Sg] ePsf] x'gfn] ;dodf g} @ b]vL # k6s afnf lg:sg] 
a]nf;Dd uf]8d]n u/L emf/kftsf] lgoGq0f ug'{ kb{5 .
s=	 /f;folgs tl/sfn] emf/kftsf] lgoGq0f ;Dks{ emf/kftgfzs M– kf/fSjf6, 8fOSjf6, k|f]kflgn 

cflb 5g\ . b}lxs emf/kftgfzs M– o;nfO{ Ps 7fpFaf6 csf]{ ufpFdf cfkm} km}lnP/ hfg] 
(Translocated) emf/kftgfzs klg elgG5 . pbfx/0fx? M– 2,-4 D -! s]=lh= !%) b]vL @%) 
ln= kfgLdf k|lt x]S6/ rf}8fkft emf/kftsf] nfuL, /f]kfOsf] @) b]vL @% lbgkl5_ P6«flhg, 
8]nfkf]g cflb x'g\ .

l	;a} lsl;dsf emf/x? dfg]{ – Non selective herbicides, pbfx/0fx? M– kf/fSjf6, Ps|f]lng 
cflb x'g\ . a'6fSnf]/ !=% s]=lh= k|lt x]S6/ /f]kfOsf] % b]vL & lbgkl5 . wfg afnLdf l;+rfOn] 
klg emf/kft lgoGq0f ub{5 . vf; vf; lsl;dsf emf/x? dfq dfg]{ emf/kftgfzs (Selective 

herbicides) :- c:yfO{ ?kdf aLp bLg kg]{ emf/kft gfzsx?df k|foM w'jfpg] u'0f x'G5 . h:t} 
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M– ldyfd, 8fOhf]d]6, ;f]l8od Snf]l/6, ;fjl:6Ro"6f], o"l/ofx? cflb x'g\ .
v= h}ljs tl/sfM emf/kftsf] lgoGq0f emf/ lgoGq0f ug]{ o; tl/sfdf emf/sf k|fs[lts zq'x? h:t} 

ls/f, ;'n;'n], df5f, z+v] sL/f tyf hLaf0f'x?sf] k|of]u ul/G5 . emf/x?sf] h}ljhs lgoGq0fsf] 
Pp6f k|efjzfnL pbfx/0fdf ci6«]lnofdf 7"nf] ;+Vofdf lk|SnL lko/ (Prickly pear: Opuntia Spp.) 
eGg] emf/x?nfO{ sfS6f]Jnfl;; sfs6f]/d (Cactoblasis cactorum) eGg] k'tnLsf] nfe|]af6 gi6 
ul/Psf] b]lvG5 . g]kfndf klg agdf/f (Eupatorium adenophorum) eGg] emf/x? ;dfKt kfg{ 
h}ljs tTjsf] ?kdf k|f]l;l;8f] r]o/;\ o"6Lln; (Procecidochares utilis) eGg] lem+ufsf] k|of]u 
ul/G5 .

@=!@= l;+rfO M wfg afnLdf a]gf{ ;f/] b]lv bfgf k;fpg] a]nf;Dd v]tdf @=% b]vL % ;]=ld= kfgL 
x'g'k5{ / of] ;'Sg lbg' x'b}g . t/ /;folgs dn xfNg' k/]df v]tsf] kfgL x6fP kl5 dfq xfNg' 
kb{5 .

@=!# /f]luª M
l	aLp afnLdf cfpg] cgfjZos c? af]6x?nfO{ x6fO{ gi6 ug]{ k|s[ofnfO{ /f]luª elgG5 .
l	cgfjZos af]6x? eGgfn] c? hftsf af]6, c? afnLsf af]6, emf/kftsf af]6, /f]u tyf 

sL/f nfu]sf] af]6x?nfO{ elgG5 .
l	/f]luª k|s[of h'g ;'s} a]nfdf klg ug{ ;lsG5 t/ u'0f:t/ o'Qm aLp pTkfbg ug{ c? 

hft;+u ;ld>0f x'g glbg km'n km'Ng cufl8, km'n km'n]sf] a]nf / afnL sf6\g] a]nfdf /f]luª 
ug'{ clt cfjZos 5 .

l	wfgdf Anfi6 eGg]] /f]usf] af]6 pv]nL uf8\g] jf hnfpg] sfo{ ug'{ kb{5 .
l	s'g} klg cgfjZos af]6 pv]Nbf vfnL afnf dfq gsfl6 k'/} af]6} pv]Ng' kb{5 .

@=!$ v]tsf] lg/LIf0fM

l	aLp pTkfbg ug{ aLp pld|;s]kl5 s6fgL gu?Gh]n;Dd jf/Djf/ laleGg cj:yfdf cfkm'n] 
nufPsf] afnL lg/LIf0f u/L /fVg' kb{5 .

l	lg/LIf0f ubf{ af]6sf] zfl//Ls cj:yf / cgfjZos af]6 la?jfsf] k|sf]k s] stL 5, Tof] x]g'{ 
cfjZos 5 .

l	vf; u/L v]t lg/LIf0f oL cgfjZos af]6 la?jfx? :ki6 ?kdf 5'6\ofpg ;lsg] a]nfdf 
ul/G5 .

l	wfgdf laz]if u/L km'n km'Ng' cufl8 / afnL kfs]sf] cj:yfdf lg/LIf0f ug'{ plrt x'G5 .

@=!% afnL s6fgLM

l	aLp afnL sf6\bf aLp k'0f{?kn] kfsL ;s]sf] x'g' kb{5 .
l	aLp afnL /fd|f];+u lg/LIf0f u/L /f]luª ;ls ;s]kl5 afnL sf6\g'k5{ .
l	afnL sf6\bf afnf d'gLsf] 8f+7 xl/of] /+uaf6 kx]nf] /+udf cfO{ ;s]kl5 dfq sf6\g pko'Qm 

x'G5 . of] cj:yfdf lr;fgsf] dfqf sd eO{ ;Sg] x'gfn] aLp x|f; x'g kfp+b}g .
l	k[ystfsf] b'/L aLp afnL v]tsf] rf/}lt/ 7Ls 5 5}g x]g]{, gePsf] 7fp+df dfyL pNn]v u/] 
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adf]lhd ug{'k5{ .
l	afnL ;s];Dd laxfgL kv sf6\g plrt x"G5 .
l	aLp afnL sfl6 af]emf agfO{ cnUu} /fVg' kb{5 / c? hftLx?;+u ldl;g glbg xf]l;of/L 

;fy sfd ug'{ kb{5 .
l	aLp afnLsf] v]t k'/f sfl6 yGSofP kl5 dfq c? sf6\g' kb{5 .

@=!^ afnL r'6\g] / ;kmf ug]{M

l	 aLpdf w]/} lr;fg jf sd lr;fg ePsf] a]nf r'6\g] sfo{ ubf{ aLp km'6L, s'RrLg uO{ aLpsf] 
u'0f:t/df x|f; cfp+5 . ctM afnL sf6\bf aLpsf] lr:ofgsf] dfqf !& k|ltzteGbf a9L / 
!# k|ltzteGbf sd x'g'x'b}g . afnL sf6\gsf nflu t/fO{ tyf leqL dw]zdf sDafOg xfe{]
i6/ tyf dWo kxf8df l/k/sf] ;d]t k|of]u ug]{ ul/G5 . 

l	 aLp afnLsf] r'6\g] sfd ubf{ cnUu} ug'{ kb{5 lsgeg] ufp+ 3/df Tolx ;dodf c?n] ;f]xL sfo{ ubf{ 
aLp pl5l6P/ cfO{ ld;fj6 x'g] ;Defjgf x'G5 . cfhsfn wfg r'6\g]÷emfg]{ k|of]hgsf nflu ljleGg  
k|sf/sf y|];/x?sf] k|of]u x'g] x'Fbf lapdf x'g] ld;fj6af6 hf]lug ;fjwfgL ;d]t 
ckgfpg'k5{ .

l	 aLp gfªnf]sf] ;xfotf tyf k|zf]wgsf ;+/rgf ePsf :yfgdf Seed cleaning/grading 

machine sf] ;xfotfn] lap ;kmf ul/G5 / ;kmf ubf{ c? afnL, c? hft, emf/kftsf] 
aLp, w'nf], afn'jf, 8f+7sf] 6'qmfx?, rfpl/Psf] tyf gkfs]sf] aLp s]nfP/ x6fpg' kb{5 .

l	 sL/fn] vfPsf] 9';L k/]sf] aLpnfO{ klg x6fpg' kb{5 .
l	 b'O{ hftsf] aLp pTkfbg u/]sf] v08df Pp6f hftsf] sfd k"/f eO{ ;s]kl5 dfq csf]{ 

hftsf] z'? ug'{ kb{5 .

@=!& ;'sfpg]M

l	aLp ;'sfpg] vlnofg /fd|f] ;kmf / lr/f gk/]sf] x'g' kb{5 .
l	Pp6f hft b]lv csf]{ hft Tolx 7fp+df ;'sfpg' k/]sf] v08df /fd|/L ;kmf u/L lr/f k/]sf] 

eP /fd|f];+u 6fNg] sfd eP kl5 dfq csf]{ hft ;'sfpg' kb{5 .
l	aLp ;'sfpg k'Uof] eg]/ yfxf kfpg ;'sfO{ /fv]sf] ynf]sf] laleGg 7fp+af6 aLp lemls 

6f]s]/ x]g]{ olb 6f]Sg ufx|f] / 6f]Sbf s6Ss cfjfh cfpg' kb{5 .
l	Knfli6ssf] y}nf]df aGb u/L aLp k/LIf0f k|of]uzfnfdf nlu pks/0faf6 k/LIf0f ug{ 

;lsG5 .
l	wfgsf] aLpnfO{ lr:ofg dfqf clwstd\ !# k|ltzt sfod ug'{ kb{5 .

@=!* aLp yGSofpg]÷e08f/0fM

l	/fd|f];+u ;'sL ;s]sf] aLpnfO{ aflx/af6 xfjfkfgL l5g{ g;Sg] ef+8f]df /flv ef+8f]sf] d"v 
6fnL yGSofpg' kb{5 .

l	aLp yGSofpg d]6n jLg, df6f]sf] ef+8f], afSnf] Knfli6s emf]nfx? k|of]u ug{ ;lsG5 .
l	;'sfO{ ;s]kl5 aLp tfttft} yGSofpg' x'+b}g, ;]nfP kl5 dfq yGsofpg' kb{5 .  
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wfg afnLsf k|d'v zq'x? / Aoj:yfkg ljlw

wfg xfd|f] b]zsf] k|d'v afnL xf] . d"Vo ?kdf t/fO{df k|d'vtfsf ;fy o;sf] v]tL ul/G5 . wfg 
afnLnfO{ @)) eGbf a9L k|sf/sf sL/fn] Iflt k'¥ofpb5 . ;dodf plrt Aofj:yfkg ug{ ;lsG5 
eg] lognfO{ ;lhn} Jofj:yfkg ug{ ;lsG5 .

!= k|d'v ls/fx? / ltgsf] Joj:yfkg

!=! l/¶], 6\jf6L / lsyf{] sL/f M ao:s cj:yfdf rlDsnf] sfnf] x'G5 / nfe|] v}/f] /+usf] x'G5 . ao:s 
/ nfe|] b'a} df6f] leq a:b5g, 6\jf6L sL/fsf] v'§f a9L df]6f] / alnof g+u|f x'G5g eg] lsyf{] ;fwf/0f 
pk|mg] lsl;dsf x'G5g\ . Iflt M lj?jfsf] slnnf] cj:yfdf df6f] d'lg /x]sf] h/f / 8f+7sf] efu vfO{ 
lbG5 / lj?jfx? db{5g\ . 6\jf6L sL/fn] cfnLdf b'nf] kf/]/ kfgL r'lxg] ;d:of klg u/fp+b5g\ .

Aoj:yfkg
l	v]tdf kfgL k6fpg]
l	Aof8sf] Knfli6sn] ;f]n/fOh]zg ug]{
l	g'gkfgLn] aLp 5gf}6 ug]{
l	sfaf]{k\mo"/fg cyjf 8;{jfg u]8f ljiffbL ! lsnf] k|lt /f]kgsf] b/n] Aof8df k|of]u ug]{

!=@ wfgsf] ujf/f] M lj?jf slnnf] cj:yfdf cfqmd0f ePdf d[tufjf b]lvG5g olb lj?jfsf] km"n 
km'Ng] cj:yfdf cfqmd0f ePdf e'; dfq ePsf] ;]tf] afnf (White ear) b]lvG5 .

Aoj:yfkg
l	lj?jfsf] 6'Kkf] sf6]/ dfq /f]Kg]
l	k|sfz kf;f]sf] k|of]u ug]{
l	wfgv]tsf] cfnLdf e6df; nufpg]
l	6«fOsf]u|fdf k/lhlj sL/f %))))–!))))) k|lt x]S6/sf b/n] /f]kfO{ u/]sf] #–$ xKtf kl5 
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5f8g] .
l	Aof;Ln; y'l/lGholG;; -Bt_ # u|fd k|lt ln6/ kfgLsf b/n] 5s{g] .

!=# wfgsf] Brown Plant Hopper M o; sL/fsf] 
cfqmd0fn] wfgsf] lj?jf ;'s]/ db{5g . lj?jfx? uf+lhg 
/ a9g ;Sb}gg . wfgsf] af]6df afnL gnfuL k/fn h:tf 
eO{ af]6 ;'s]/ hfG5 .
Aoj:yfkg M pko'Qm hftsf] 5gf}6 ug]{ . l9nf] nufO{Psf] 
eGbf l56f] nufO{Psf] / l9nf] kfSg] eGbf l56f] kfSg] wfg 
afnLdf km6\s] sL/fsf] k|sf]k a9L x'G5 .

l	uf+hsf] 3gTj sd ug]{ . wfg /f]Kg] a]nfdf k|lt 
uf+hdf @–# j6f eGbf a9L a]gf{x? g/f]Kg] .

l	gfO6«f]hg dnsf] plrt k|of]u ug{], a9L gxfNg] . 
#–$ lbgsf] km/sdf v]tdf kfgLsf] ;tx a9fpg], 
36fpg] / ;'sfpg] ug'{ kb{5 . wfgsf] v]tsf] kof{j/l0fo ldqlhjsf] ;+Vof cToGt sd jf z"Go 
/ zq'lhjsf] ;+Vof cTolws /x]sf] ;dodf clGtd ljsNksf] ?kdf /f;folgs ljifflb k|of]u 
ug]{ . O08f];Nkmfg / /f]u/ cfnf]kfnf] u/]/ Ps Ps xKtfsf] km/sdf k|of]u ug'{ kb{5 .

!=$ wfgsf] unldh -KofhL sL/f_ M

o; sL/fsf] k|sf]kn] wfgsf] afnf aGg kfp+b}g / kft 
Kofhsf] kft h:t} aGb5 . Aoj:yfkg o; sL/sf] k|sf]k 
a]gf{ ;f/]sf] @%–#) lbg leq} x'G5 . o; sf/0fn] a]gf{nfO{ 
Snf]/f]kfO{/Lkmf; @) k|ltzt EC df a]gf{nfO{ @ 306f 
8'afP/ /f]Kg' kb{5 . cfjZostf cg';f/ /f]kfO{ u/]sf] 
v]tdf ljiffbL 5s{g' kb{5 .

!=% kft a]?jf M o; sL/fn] kftnfO{ a]/]/ leq k§L a;L 
kftsf] xl/of] kbfy{ vfO{ lbG5 / kft ;'Sb5 .

Aoj:yfkg

l	a]gf{sf] kftsf] 6'Kkf]df b]lvPsf k"mnx?nfO{ kftsf] 
6'Kkf] r'8]/ gi6 ug]{ .

l	wfg /f]Kg] a]nfdf :j:Yo / alnof a]gf{x?sf] k|of]u 
ug]{ .

l	gfO6«f]hg o'Qm dnsf] plrt k|of]u ug]{ .
l	wfg v]tsf] /fd|/L uf]8d]n ug]{ .
l	sf+8]bf/ 8f]/L lnO{ b'j} 5]pdf ;dft]/ b'O{ 5]pdf 
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a:g] / wfgnfO{ 5'jfP/ qmdzM ljkl/t lbzflt/ hfg] . o;f] ugf{n] wfgsf] kftdf /x]sf kft 
a]?jf sf nfef{x? kfgLdf v;]/ gi6 x'G5g\ .

l	la6L jf Pg=lk=le= gds h}ljs ljiffbL !=% ld=ln= k|lt ln6/ kfgLdf ld;fP/ :k|] ug]{ .
l	k|sf]k a9L ePdf clGtd ljsNksf] ?kdf ahf/df ;lhnf] ;+u pknAw x'g] ;Dks{ ljifflb h:t} 

O08f];]n, yfof]8]g, ;fOk/d]lyg cfbL @ ldln ln6/ kfgLdf ld;fO{ 5s{g] .

!=^ wfgsf] kt]/f] M o; sL/fsf] wfgsf] kftdf a9L cfqmd0f ePdf af]6 g} kx]lng] x'G5 / afnfdf 
cfqmd0f u/]sf] 5 eg] bfgfx? kmf];|f] x'g] cyjf cwf 
kmf]l;|Psf bfgf x'g] ub{5 .

Aoj:yfkg
l	v]t leq tyf j/k/sf] ´f/kft uf]8d]n u/L 

kt]/f]sf] a}slNks cf>o gi6 ug]{ .
l	Ps} ;dodf kfSg] wfgsf hftx? 5gf}6 u/L 

nufpg] .
l	k|sfz kf;f]sf] k|of]u ug]{ .
l	86L{6«o\fksf] k|of]u ug]{ . o;sf] nflu ufO{sf] tfhf 

ux'Ftdf sk8f jf h'6sf] af]/fnfO{ lehfP/ Pp6f 
3f]rf]sf] 5]pdf af+Wg] / pQm 3f]rf]nfO{ wfgaf/Lsf] aLrdf nu]/ uf8g] ug'{ kb{5 . 6«o\fk cfslif{t 
ePsf kt]/f]x?nfO{ aflx/ k§Laf6 Knfli6ssf] ´f]nfn] 5f]lk ;+sng u/L dfg]{ .

l	O08f];]n, ;fOk/d]y|lg @ ld=ln= k|lt ln6/ kfgLdf ld;fO{ k|of]u ug]{ .

!=& ldlnau M o; sL/fsf] k|sf]k ljutsf jif{x?df a9bf] kfO{Psf] 5 . o;sf] k|sf]kn] lj?jf 
/f]ufpg], a9g ;Sg] lhªl/ª k/]/ kx]lnG5g / lj?jfdf 
afnf nfUb}g .

Aoj:yfkg
l	v]tsf] kfgLsf] ;tx a9fpg] .
l	v]tleq / jl/kl/ /x]sf 3f+;kftx? x6fpg] .
l	sL/fsf] k|sf]k a9L ePdf clGtd ljsNksf] 

?kdf sfaf{k\mo"/fg k\mo'/f8fo_ # k|ltzt G u]8f 
jf lyd]8 !) k|ltzt G u]8f s'g} Pp6f ! s]=lh= 
k|lt /f]kgLsf b/n] v]tdf 5g]]{ .

@= k|d'v /f]ux? / logsf] Aoj:yfkg
@=! 	Anfi6 /f]u (Blast)M kftdf ;–;fgf ;]tf l6sf aLrdf ePsf nfDrLnf, b'j} 5]plt/ r'RrLPsf 

v}/f yf]Knfx? b]vf kb{5g\ . afnf d'GtL/sf] 8f+7sf] jl/k/L jf cfVnfdf v}/f] /Ë ePsf] bfu klg 
b]lvG5g\ .
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Aoj:yfkg
l	/f]u lg/f]ws hftx? h:t}M k/jfgLk'/–!, nIdL, 

r}t]–@, vh'/f–@, /fdk'/ dG;'nL, /fwf–$, /fwf–
!@, xlb{gfy–#, r}t]–% nufpg] .

l	a]lei6Lg jf 8]/f];fn @–# u|fd k|lt lsnf] u|fd 
aLpsf b/n] aLp pkrf/ u/L Aof8 /fVg] .

l	l;kmfl/; cg';f/ gfO6«f]hg dn k|of]u ug]{ .
l	jLd (Tricyclazole) @ u|ffd k|lt lsnf] u|fd 

lapsf b/n] lapsf] pkrf/ ug{] .
l	Ol8k]mgkm; -lxgf];fg %) O=l;=_ gfds ljifflb 

!=% ld=ln= k|lt ln6/ kfgLdf ld;fO{ !% lbgsf] km/sdf @–# k6s 5g]{ .
@=@ 	AofS6]l/on lnkm AnfO{6 (Bacterial leaf blight) o; /f]usf] sf/0fn] kftsf] lsgf/faf6 kfgLn] 

leh]sf] h:tf] nfdf] gfua]nL w;f{x? b]vf kb{5g . kl5 uP/ tL efux? k/fn] /+udf kl/0ft 
xG5g\ . kftsf] 6'Kkf]af6 ;'s]/ wfg db{5 . /f]un] k/} af]6 cf]OlnP/ dg{ klg ;Sb5 . To; 
cj:yfnfO{ qm];]s elgG5 .

Aoj:yfkg
l	/f]u lg/f]ws hftx? h:t}M ;fljlq, jif{] –@, 

vh'/f–@, /fwf–$, /fwf– &, /fwf–!@, xlb{gfy–# 
nufpg] .

l	/f]u nfu]sf] v]tdf s]lx lbg kfgL ;'sfO{ lbg] .
l	ufO{sf] tfhf uf]a/ %) u|fd k|lt ln6/ kfgLdf 

ld;fP/ 5g{] .
l	gfO{6«f]hg o'St dnsf] k|of]u a9L ug{] .
l	Plu|dfO{l;g -!))_ @ u|fd # ln6/ kfgLdf 

ld;fP/ 5g{] .
@=#	v}/f] yf]Kn] /f]u (Brown spot): kft jf wfgsf u]8fdf ;–;fgf uf]nfsf/ jf nflDrnf v}/f] 

yf]Knfx? b]lvG5g\ . yf]Knfsf] s]Gb| efu v/fgL /+usf] x'G5 . 
Aoj:yfkg

l	plrt dnsf] k|of]u ug{] . dnhn gk'u]sf] hUufdf o;sf] k|sf]k w]/} x'G5 .
l	l;+rfO{ ePsf] 7fpdf r}q dlxgfsf] ;'?d} l;kmfl/; ul/Psf pGgt hftsf] wfgx? /f]Kg] .
l	8fOy]g Pd –$% -d]gsf]h]a_ # u|fd k|lt s]= hL= lapsf] b/n] lap pkrf/ u/]/ Aof8 

/fVg] .
l	v]tdf of] /f]u b]vf k/]df 8fOy]g Pd $% -d]gsf]h]a_ ljifflb # u|fd k|lt ln6/ kfgLdf 

ld;fO{ !% lbgsf] km/sdf # k6s 5s{g] .
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@=$	k]mb s'lxg] /f]u (Foot Rot) M of] /f]u nfu]df wfgsf] a]gf{÷af]6 cGo :j:Yo a]gf{sf] t'ngfdf 
cUnf] / kx]nf] x'G5 . /f]uL af]6sf] tNnf] cfFVnfaf6 h/f lg:sG5 / cGTodf km]b s'lxP/ d5{ .

Aoj:yfkg
l	/f]uL af]6 ePsf] v]taf6 wfgsf] aLp ;+sng gug]{ .
l	/f]u u|:t af]6x? pv]n]/ gi6 ug]{ .
l	a]leli6g jf 8]/f];fn @–# u|fd k|lt lsnf] u|fd aLpsf b/n] aLp pkrf/ u/L Aof8 /fVg] .
l	v]tdf of] /f]u b]vf k/]df a]lei6Lg @ u|fd k|lt ln6/ kfgLdf ld;fP/ 5g{] .

@=% 	kftsf] k]mb 89'jf /f]u (Sheath Blight)M o; /f]udf kftsf] k]mbdf c08fsf/ v}/f y]Unfx? b]vf 
k5{g\ / cfsf/df a[l4 x'b} hfG5g\ . y]Unfsf]] larsf] efu xNsf v/fgL /+usf] / jl/kl/ uf9f v}/f] 
/+un] 3]l/Psf] x'G5 . of] /f]u af]6sf] dflyNnf] efudf ;d]t k'U5 / ;'s]/ 89]sf] h:tf] b]lvG5 . 
/f]un] d/]sf efudf 9';Lsf] sfnf] luvf{x? (Sclerotia) klg b]vf kb{5g\ .

Aoj:yfkg
l	gfO{6«f]hg o'St dn al9 k|of]u gug]{ .
l	plrt b'/Ldf wfg /f]Kg] .
l	emf/kftsf] plrt lgoGq0f ug{] .
l	lxgf];fg !=% ldln ln6/ jf Eofln8fdfOl;g @ ldln ln6/ k|lt ln6/ kfgLdf ld;fP/ 

5g]{ .
@=^ 	v}/f /f]u M of] /f]u lh° tTjsf] sld ePdf b]vf kb{5 . /f]uL af]6sf] k]mblg/sf] kft k+x]lnP/ 

hfG5 . kftdf v}/f yf]Knfx? klg b]lvG5g\ . yf]Knfx? a9]/ k'/} kft v}/f] jf /ftf] x'G5 . af]6df 
ufFh ylkg] / a9\g] qmd /f]lsG5 .

Aoj:yfkg
l	wfg / pv'sf] 3'DtLafnL nufpg] .
l	lh+s -h:tf_ tTjsf] sdL ePsf] hUufdf @) lsnf]u|fd k|lt x]S6/sf b/n] lh+s ;Nk]m6sf] 

k|of]u ug{] .
l	nIf0f b]vf k/]kl5 % lsnf]u|fd lh+s ;Nk]m6 / @=% u|fd r'gf !))) ln6/ kfgLdf ld;fO{ 

! x]S6/sf b/n] !) lbgsf] km/sdf @ k6s 5s{g] .
l	gfO6«f]hg / km:kmf]/; dn l;kmfl/; eGbf a9L k|of]u gug]{ .
l	nIf0f b]lvPdf slx lbg ;Dd v]tdf kfgL ;'sfpg] .
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ds} aLp pTkfbg k|ljlw

!= kl/ro

ds} wfgkl5sf] bf]>f] dxTjk"0f{ vfBfGg afnL xf] . tYof+s cg';f/ g]kfndf ( nfv %$ xhf/ 
If]qkmndf @% nfv %% xhf/ d]l6«s 6g pTkfbg x'g] u/]sf] 5 ;fy} pTkfbsTj @=^& d]=6g÷x]= 
/x]sf] 5 (MOALD 2018) .  ds} afnLnfO{ vfwfGg afnLsf] /fgL eg]/ lrlgG5 . ds} Ps peoln+u+L 
Ps alif{o afnL xf] . h;df efn] / kf]yL km"n cnu cnu 7fpdf v'Nnf?kdf /x]sf x'G5g \. efn] 
km"ndf nfvf}+sf] ;+Vofdf k/fus0f x'G5g, h'g ;lhn} k/fu;]rg x'g ;Sb5g\, h;sf] sf/0fn] ubf{ 
ds}sf] aLp pTkfbg k|ljlw cln leGg tyf ufXf] x'G5 . g]kfn s[lif cg';Gwfg kl/ifb\ cGtu{tsf 
cg';GWfg kl/ifb\x?n] sl/a # d]=6g= k|hgg lap pTkfbg ug]{ u/]sf 5g\ . To;}u/L lghL sDkgL, 
;d"x, ;xsf/L, kmfd{ dfkm{t sl/a #* d]=6g d"n aLp pTkfbg x'g] u/]sf] 5 (SQCC 2020) .

@= aLp pTkfbg ug]{ ul/Psf ljleGg hftx?

ds}sf] aLp pTkfbg d'Votof g]kfnsf] dWo kxf8L If]qdf ug]{ ul/Psf] 5 . s]xL cuf}6] hftx? tyf  
/fdk'/ sDkf]lh6h:tf hftx?sf] aLp pTkfbg leqL dw]zdf ;d]t x'g] u/]sf] 5 . g]kfndf s[ifsx?n] 
dg k/fPsf aLp pTkfbg ul/g] d'Vo d'Vo hftx? lgDg /x]sf 5g\ .
l	/fdk'/ sDkf]lh6
l	c?0f–@
l	c?0f–$
l	c?0f–^
l	dgsfdgf–#
l	dgsfdgf–$
l	dgsfdgf–%
l	dgsfdgf–^
l	b]ptL
l	u0f]z–!
l	u0f]z–@
l	v'dn xfOla|8–@
l	/fdk'/ xfOla|8–*
l	/fdk'/ xfOla|8–!)
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#= ds}df cfwfl/t afnL k|0ffnL

ds}—tf]/L, ds}—tf]/L±s]/fp,ds}—tf]/L±d;'/f],—ds}tf]/L±rgf, ds}— rgf±hf}
ds}—tf]/L t/fO{, lelq dw]z / !%)) ld= pRrfO{ k|rngdf 5 .
ds}—;;f}{ cyjf ;/;f}±s]/fp cyaf tf]l/of kxf8df lgs} rngdf 5 .
ds}—tf]/L ±d;'/f] cyjf hf} cyjf rgf t/fO{df a9L rngdf 5 .
ds}—sf]bf] cyaf 3';'jf afnL kxf8sf] k|d'v k|efjzfnL kBlt xf] . ds}±e6df; afnL kBlt 
dWodf+rn / cGo 7fpdf ()) b]lv !*)) ld= prfO{df lgs} nf]slk|o 5 . PSnf] ds}sf] t'ngfdf 
o; afnL k|0ffnLdf ds}sf] pTkfbgdf vf;} km/s kb}{g tyf ^))—*)) ls= u|fd k|lt x]= e6df;sf] 
ctl/St pTkfbg k|fKt x'G5 . ds}±3}of wfg *)) ld= ;Ddsf a]zLx?df lgs} nf]slk|o 5 . s0ff{nL 
c~rndf ds} ± l;ld nf]slk|o 5 eg] oclw/fHel/ds} ± af]8L nf]slk|o b]lvG5 .
ds}±cfn' cyaf ds}—cfn' M k"jf{~rn If]qsf] dWo tyf pRr8dfkxf ds}±cfn' nf]slk|o 5 . ds}—
cfn' t/fO{, lelq dw]z / dWo kxf8df nf]slk|o 5 .

$= cGo s]xL b'O{ afnL jif]{ rs|x?M

ds}—df; —ds}—sfbf] ds}—e6df; —tf]/L—ds}—uFx' ds}— e6df; —uFx"— sf]bf]
ds}— wfg —uFx"—xl/of]dn— wfg —cfn' -k|:tflat afnLrqm_
gf]6M — n] afnL rs| -Ps kl5 csf]{ hgfpb5 . ± n] ldl>t v]tL hgfpb5 . ÷ n] 3';'jf afnL 
hgfpFb5 .

%= aLp pTkfbg k|ljlw
ds}sf] aLp pTkfbg ubf{ d'Vo @ s'/fdf Wofg lbg' k5{ . != k[ysLs/0f @=v]ltsf tl/sf

%=! k[ysLs/0f

b'O{ leGg hftsf ljrdf k|fs[lts ;]rg eO{ hflto z'4tf gi6 gxf];, csf]{ ;fndf pTkfbg 
g36f];,ljleGg hftsf g/fd|f u'0fx? gcfcf]; ;fy} afnL cUnf] xf]rf] gxf]; . b'O{ leGg hftsf 
aLp gldl;of]; eGgfsf nflu, b'O{ leGg hftsf ds} afnL nflu cnUu} /fVg] tl/sfnfO{ k[ysLs/0f 
elgG5 . ds}sf] aLp Tkfbg ubf{ b'O{ lsl;dn] k[ysLs/0f ug{ ;lsG5 .

%=!=! :yfg b'/L k[ysLs/0f

b'/L k[ysLs/0f ubf{ Ps hftb]lv csf]{ hftsf] km/s d"n aLpsf] nflu #)) ld6/ / k|dfl0ft aLpsf] 
nflu slDtdf @)) ld6/ sfod /fVg'kb{5 . of] b'/LnfO{ plx hftsf ds}sf s]xL l;df k+lQx? nufP/ 
36fpg ;lsG5 . o;f] ubf{ l;dfgfsf af]6x?af6 aLp lng' x'b}g .

%=!=@ ;do b'/Lk[ysLs/0f

b'O{ jf b'O{ eGbf a9L hftx?sf km"n km'Ng] ;do km/s kg]{ u/L ljleGg ldltdf ds}sf] aLp 
/f]kL ;dosf] k[ysLs/0f sfod /flvG5 slt lbgsf] . km/s, xfjfkfgL tyf 7fp cg';f/ km/s 
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k5{ ;fw/0ftof slDtdf !% lbgb]lv @) lbgsf] km/sdf l56f] kfSg] hftkl5 / l9nf] kfSg] hft 
klxn]nufO{ ;do b'/L lbPdf ;do b'/L k|efjsf/L x'G5 . l9nf] kfSg]hft klxn] tyf l56f] kfSg] hft 
kl5nufpg'kg]{ eP slt lbgn] rfF8f] xf] Tox cg';f/ dflysf] ;do b'/L ckgfpg'. k5{

%=@ v]tLsf] tl/sf
%=@=! hUufsf] 5gf}6

l	aLh j[l4 ul/g] hUuf dlnnf],ulx/f] / /fd|f] lgsf; ePsf] x'g'k5{ .
l	emf/kft /lxt tyf hUufsf] lk=Pr %=% b]lv &=% tyf l;rfO{sf] Aoj:yf ug{ ;lsg] hldg 

x'g'k5{ .
l	ds} ljh j[l4 ug]{ hUufdf o; eGbf cl3Nnf] l;hgdf cGo hftsf ds}nufPsf] x'g'x'b}g .
l	To:tf] af/Ldf aLp pTkfbg ug'{kg]{ ePdf # xKtf klxn] l;rfO{ u/L hf]Tg'k5{ .
l	hUuf 5gf}6 ubf{ af6f]glhssf] hUuf 5gf}6 ug'{k5{.

%=@=@ hldgsf] /fd|f] tof/L M

l	aLp pd|gsf nflu ;xof]u ub{5 .
l	lj?jf x's{gsf nflu oyf]lrt aftfj/0f l;h{gf ub{5 .
l	emf/kft lgoGq0f ub{5 .
l	lj?jfsf] h/fn] kfgL ;f]:g ;3fp k'¥ofpFb5 .
l	df6f]df clS;hg lbG5 .
l	df6f]sf] tfks|d lgoldt ub{5 .

%=@=# dnvfb

a;Gt] tyf lxpb] ds} aif]{ ds}

sDkf]i6M !% b]lv @)6g k|lt x] gfO6«f]hgM ^)–() s]=hL k|lt x]

gfO6«f]hgM ()–!@) s]=hL k|lt x] km:kmf]/;M #)–$% s]=hL k|lt x]

km:kmf]/;M $%–^) s]=hL k|lt x] kf]6f;M #)–$% s]=hL k|lt

kf]6f;M $% s]=hL k|lt x]

%=@=$ /f]Kg] ;do

n]sM kmfNu'0f b]lv r}q t/fO{, leqL dw];

dWokfxf8 M r}q b]lv a}zfv a;Gt]MkmfNu'0f b]lv r}q

aLp pkrf/ aif]{Ma}zfv b]lv h]i7

Pu|f];fglh=Pg tyf SofK6g @ u|fd k|lt s]=hL lxpFb]M efb| b]lv sflt{s

%=@=% af]6 ;+Vof tyf b'/L

^%–&% ;]=dL x @% ;]=dL b'/Ldf la?jf /f]Kbf af]6 ;+Vof %#### sfod x'g cfpF5 . t/ u'0f:t/Lo 
aLp pTkfgsf nflu af]6 ;+Vof $%–%) xhf/ k|lt x]S6/ sfod ug'{ kb{5 . lap b/M !% b]lv @) 
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lsnf]u|fd k|lt x]S6/ k|of]u ug'{ kb{5 .

%=@=^ uf]8d]n tyf emf/kft lgoGq0f

l	klxnf] uf]8fO{ M b]lv $ % kft] cj:yf jf @ b]lv # xKtfkl5 . bf]>f] uf]8fO{ 3'8f+;Ddsf] 
prfO{df (Knee High Stage)

l	l;dflhg %)∞ jf P6«flhg %)∞ ljiffbL !))) ln6/ kfgLdf !=% lsnf]u|fd k|lt x]S6/sf 
b/n] df6f]df. xfNg]

l	n:;f] (Lasso) ljifbL $ ln6/ k|lt x]S6/.
l	ljiffbL 5/]sf] xKtf;Dd $ df6f] rnfpg' x'b}g .

%=@=& l;+rfOM

Wf]/} dfqfdf kfgL jf w]/} ;'Vvf ePdf ds} afnLnfO{ xfgL k'Ub5 . lr:ofg sfod ug{ ds}afnLnfO{ 
slDtdf tLg b]lv rf/ k6s l;+rfOsf] cfjZostf kb{5 t/ kfgL hDg lbg' x'b}g .

%=@=* /f]luË tyf v]t lg/LIf0fM

%=@=*=! a]hft tyf cldNbf] af]6 x6fpg]

a]hft tyf cldNbf] hftx? aLp pd|]sf] @ b]lv # lbg b]lv g} z'?jft x'G5 . pld|Psf] @ b]lv # lbg 
leq afnL lg/LIf0f u/L a]hft x6fpg] ug'{k5{ . vf;ul/ lgDg cj:yfdf afnL lg/LIf0f u/L a]hft 
x6fpg] sfo{ ug'{k5{ .

l	klxnf] wfg rd/f cfpg'cl3
l	wfg rd/f k"0f{?kdf lgSn]kl5
l	k/fu;]+rg (Pollination) x'g] a]nfdf
l	3f]uf nfu]kl5
l	3f]uf 5gf}6 ug]{ a]nfdf

%=@=*=@ wfg rd/f x6fpg]

ds}sf] hftLo z'4tf sfod ug{ wfg rd/f x6fpg] ul/G5 . ds}df k|fo h'Fuf cfpg' eGbf $ lbgb]lv 
% lbg klxn] wfg rd/f cfpFb5 . o;/L ev{/ wfg rd/f lgSn]sf] a]nfdf lah j[l4 u/]sf] afnL 
lg/LIf0f u/L cUnf], xf]rf], /f]u nfu]sf], 3f]uf 6'Kkf tyf km]blt/ nfu]sf] af]6sf] wfg rd/f lgsfNg' 
kb{5 . wfg rd/f x6fPsf] af]6nfO{ aLpsf] ?kdf k|of]u ug'{ x'Fb}g . wfg rd/f x6fpFbf lgDg 
s'/fx?df Wofg lbg' kb{5 .

l	wfgrd/f k/fus0f emg'{ / k}mng' eGbf klxNo} g} x6fpg' kb{5 .
l	b]a|] xftn] wfg rd/f eGbf tn em08]kft ePsf] 7fFpdf k"/f d"l7n] ;dflt bflxg] xftn] 

;Dk"0f{ wfg rd/fnfO{ ;dflt tfGg'kb{5 . o;f] ubf{ wfg rd/f ;lhn} aflx/ cfpb5 .

%=@=( aLp ds} efRg]

ds} bfgfdf !% k|ltzt lr:ofg ePkl5 ds} efRg'kb{5 .
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s;/L yfxf kfpg] <

kft tyf ds}sf] vf]:6f ;'s]sf] b]v]/ t/ ;w} k|efjsf/L x'b}g . To;sf/0f kfs]sf] gkfs]sf] 5'6ofpg 
g5fgLsg $ b]lv % 3f]uflnO{ vf]:6f x6fO{ aLrsf] bfgfsf] vf]ofk6\6Lsf] 6'Kkf] sf]6ofO{ x]bf{ sfnf]kq 
b]lvPdf ds} efFRgsf nflu of]Uo ePsf] dfGg'kb{5 .

%=@=!) 3f]uf 5gf}6

%=@=!)=! af/Ldf M af/Ldf uO{ ds} efRg] a]nfdf lgDg cg';f/sf 3f]ufx?nfO{ aLpdf ;dfj]z ug'{ 
x'b}g .

l	vf]:6fn] vf]ofsf] 6'Kkf] /fd|f];Fu g9fs]sf]
l	s'lxPsf 3f]ufx?
l	9n]sf af]6sf 3f]ufx?
l	af]6sf] w]/} g} dfly 6'Kkf] lt/ / Hofb} tn nfu]sf 3f]ufx?
l	/f]u nfu]sf af]6sf 3f]ufx?
l	cUnf, g/fd|f af]6 wfg rd/f efr]sf af]6sf 3f]ufx?

%=@=!)=@ vnLofg cfugdf M lgDg cg';f/sf 3f]ufx?nfO{ aLpdf ;dfj]z ug'{ x'b}g .

l	hft cg';f/ pNn]v ePsf] bfgfsf] /+u gePdf x6fpg] .
l	3f]uf s'lxg] /f]u nfu]sf] ePdf x6fpg] .
l	;/b/ eGbf Hofb} ;fgf] 3f]uf ePdf x6fpg] .
l	Hofb} ;–;fgf / /fd|f];u gk'l:6Psf bfgfx? ePsf] 3f]ufx? x6fpg] .

%=@=!! ;'sfpg]

l	jLp /fd|f] ;+u ;'sfpbf nfdf] cjlw ;Dd e08f/0f ug{ ;ls5 .
l	aLp ;'sfpg] vlnofg /fd|f] ;kmf / lr/f gk/]sf] x'g' kb{5 .
l	e08f/0f ug'{ eGbf klxn] tLg rf/ 3fd jf tftf] xfjfdf ;'sfpg' h?/L x'G5 .
l	aLp ;'sfpg k'Uof] eg]/ yfxf kfpg ;'sfO{ /fv]sf] ynf]sf] laleGg 7fp+af6 aLp lemls 

6f]s]/ x]g]{ olb 6f]Sg ufx|f] / 6f]Sbf s6Ss cfjfh cfPdf lap ;'s]sf] dfGg' kb{5 .
l	3f]uf 5gf}6 ul;s]kl5 bfgfnfO{ !) b]lv !@ k|ltzt lr:ofg x'g]u/L ;'sfpg' kb{5 .

%=@=!@ Ef08f/0f

l	/fd|f];+u ;'sL ;s]sf] aLpnfO{ aflx/af6 xfjfkfgL l5g{ g;Sg] ef+8f]df /flv ef+8f]sf] d'v 
6fnL yGSofpg' kb{5 .

l	aLp yGSofpg d]6n jLg, df6f]sf] ef+8f], afSnf] Knfli6s emf]nfx? cyjf :yflgo :t/df 
pknAw esf/L k|of]u ug{ ;lsG5 .

l	;'sfO{;s]kl5 aLp tfttft} yGSofpg' x'+b}g, ;]nfP kl5 dfq yGsofpg' kb{5 .
l	e08f/0f sf]7f ;kmf ;'U3/ tyf xfjf / k|sfz l5g]{ 7fp+sf] Joj:yf ug'{kb{5 .
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ds}afnLsf k|d'v zq'x? / ltgsf] Joj:yfkg

!= ds}afnLsf ls/f tyf ltgsf] Aoj:yfkg

!=! cd]l/sg kmf}hLsL/f / o;sf] Joj:yfkg

cd]l/sg kmf}hLsL/f (American Fall Armyworm-FAW, Spodoptera frugiperda) ds} afnLdf nfUg] 
k'tnL ju{sf] /fqLr/ sL/f xf] . of] sL/f sfpnL aGbfdf nfUg] ;'lt{sf] nfef{ -Tobacco Caterpiller_ 

;Fu w]/} xb;Dd ldNbf]h'Nbf] x'G5 . cd]l/sL dxfb]zsf] pi0f tyf pkf]i0f If]qx?sf] /}yfg] dflgg] 
o; sL/fsf] nfef{n] ds} nufot #%# ljleGg k|hfltsf la?jfx?df gf]S;fgL k'¥ofpg ;Sg] tYo 
hfgsf/Ldf cfPsf] 5 . d'Votof, ds} afnL dg k/fpg] o; sL/fn] ds} gkfPdf h'g]nf], wfg, 
uxF', sf]bf], pv', 3fF;] afnLx?, sfpnL ju{sf t/sf/L afnLx?, t]n afnLx?, sfFs|f] nufotsf nx/] 
t/sf/L, abfd, e6df;, Kofh, skf;, uf]ne]+8f, cfn' afnLx?df ;d]t Iflt k'¥ofpg ;Sb5 .

of] sL/f cfqmfds tj/n] l5§} 7"nf] If]qdf km}ng ;Sg] ldrfxf k|j[lQsf] x'G5 . pko'St cfxf/f tyf 
cfjxjfsf] vf]hLdf of] sL/fsf] jo:s k'tnL c08f kfg'{ cufl8 %)) lsnf] ld6/ 6f9f;Dd klg 
p8]/ hfg ;Sb5 . ;g\ @)!% ;Dd cd]l/sfdf ;Lldt /x]sf] of] sL/f ;g\ @)!^ df klxnf] k6s 
clk|msL b]z gfOh]/Lofdf klxrfg eO{ xfn;Dd To; dxfb]zsf cGo yk #) b]zx?, / ;g\ @)!* 
sf] dO{ dlxgfdf Plzof dxfb]zdf ef/tsf] sgf{6sf /fHodf klxrfg eO{ xfn;Dd cGo b]zx? h:t} 
a+unfb]z, >Ln+sf, Dofgdf/, leotgfd, yfO{Nof08, O08f]g]zLof, hfkfg, sf]/Lof, nfcf];, dn];Lof, 
rLg, tfOjfg tyf odgdf km]nf kl/;s]sf] 5 .

!=!=! Ifltsf] nIf0f

nfef{ cj:yfn] ds}sf] kft, u'ef], 
wfgrd/f, h'Fuf, 3f]uf tyf 8fF7df 
;d]t Iflt k'¥ofpF5 . em'08df kfl/Psf 
km'nx?af6 lg:sg] lalQs} ;fgf] nfef{n] 
z'?df jl/kl/sf] kftsf] aflx/L ;txdf 
dfq sf]q]/ vfG5, h;n] ubf{ kftdf 
l;;fsf] em\ofn h:tf] cfs[ltx? 
b]lvG5g\ . To;kl5 oL nfef{x? cfFkm}n] 
agfPsf] /];fx? / xfjfsf] d2tn] cGo 
af]6x?df km}lnG5g\ . slnnf] cj:yfsf] 
ds}sf] u'jf]leq Kjfn kf/L k:b} vfg cd]l/sg kmf}hL ls/fsf] ljleGg cj:yfsf nfef{x?n]  

ds} afnLdf k'¥ofPsf] Iflt
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yfNb5g\ / la?jf a9\b} hfFbf kftdf nx/} ;–;fgf Kjfnx? k/]sf] b]Vg ;lsG5 . nfef{x? a9\b} hfFbf 
k/elIf :jefjsf ;d]t x'G5g\ . sL/fsf] cfqmd0f ePsf] 7fpFdf sf7sf] w'nf] h:tf] lji6f klg k|z:t 
dfqfdf b]lvG5 . o; sL/faf6 cTolws cfs|d0f ePsf] cj:yfdf ds}df cl;gfaf6 ePsf] Iflt 
h:t} kftx? l5ofl5of ePsf] b]lvG5 . la?jf x's{b} hfFbf ds}sf] wfg rd/f, h'Fuf / 3f]ufdf ;d]t 
k;]/ o;n] gf]S;fg ug{ ;Sb5 . 

!=!=@ hLjgrqm tyf klxrfg

cGo k'tnL ju{sf sL/fx?h:t} o; sL/fsf] klg hLjgrqmdf $ cj:yfx? -c08f, nfef{, Ko'kf / 
jo:s_ x'G5g\, h'g k'/f ug{ @* b]lv $* lbg;Dd nfUg] ub{5 eg] g]kfndf v'dn6f/sf] k|of]uzfnfdf 
ul/Psf] cWoog cg';f/ @& l8u|L ;]lN;o;df @& b]lv #@ lbg;Dd nfu]sf] kfOPsf] 5 . cTolws 
jiff{sf] cj:yfdf o;sf] hLjg rqmdf k|lts"n k|efj kb{5 . gofF 7fpFdf klxnf] k':tf cGoqaf6 
cfP/ cfs|d0f ug]{ / To; kl5 pi0f xfjfkfgL ePsf If]qdf jif{df $ b]lv ̂  k':tf;Dd / lr;f] df};d 
x'g] If]qdf @ k':tf;Dd x'g;Sg] cg'dfg 5 . 

!=!=# Joj:yfkg M

of] vt/gfs sL/f ePsf]n] ;a} ;/f]sf/jfnfx? 
/ s[ifsx? o; sL/fsf] Aoj:yfkgsf] lglDt 
rgfvf] x'g'k5{ . of] sL/fsf] Aoj:yfkgsf] 
lglDt Pp6} dfq pkfo k|efjsf/L x'g ;Sb}g . 
To;}n] of] sL/fsf] Aoj:yfkgsf nflu lgDg 
adf]lhdsf Plss[t zq'hLj Aoj:yfkgsf 
pkfox? cjnDag ug{' k5{ .

•	 v]taf/Ldf ds} pd|]b]lv lgoldt 
?kdf cg'udg u/L sL/fsf] pkl:ylt 
/ ;Defljt Ifltsf] cfFsng 
ug'{kb{5 .

•	 ds}sf] 3f]ufdf ;d]t gf]S;fg 
ug{;Sg] ePsfn] vf]:6fn] k"/f 3f]uf 
5f]lkg] hftsf] ds} nufpg] .

•	 Pp6f ks]6 If]qdf ;s];Dd Ps} ;dodf / cufl8 ds} /f]Kg] .
•	 ds}sf] Psn afnL nufpg' eGbf sf]z]afnL cGt/afnL jf ldl>t afnLsf] ?kdf nufpFbf 

sL/fsf] k|sf]k sd x'G5 .
•	 8]:df]l8od 3fF; Ps lsl;dsf] uGw cfpg] h'g of] sL/fnfO{ dg gkg]{ x'gfn] ljsif{s 

afnLsf] ?kdf ds}sf] aLr aLrdf nufpg] / 5]p5fpdf
•	 kf;f] afnLsf] ?kdf g]lko/ 3fF; nufP/ sL/fnfO{ cfslif{t u/L g]lko/df dfq ljiffbL 
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k|of]uåf/f dfg{ ;lsG5 .
•	 la?jfnfO{ :j:Yo / sL/fsf] Iflt ;xg;Sg] agfpg l;kmfl/; ul/P cg';f/ ;Gt'lnt 

dnvfbsf] k|of]u ug]{ .
•	 ds} /f]Kg' cl3 Old8fSnf]lk|8 (Imidacloprid) $* k|ltzt Pkm P; laiffbL k|lt lsnf]u|fd 

aLpdf $ dL=nL=sf b/n] aLp pkrf/ u/]/ /f]Kbf z'?sf] # xKtf;Ddsf] la?jfx?nfO{ Iflt 
x'gaf6 arfpg ;lsG5 .

•	 lg/LIf0fsf] s|ddf kftsf] tNnf] ;txdf em'08df kfl/Psf c08fx? ;+sng u/L gi6 ug]{ .
•	 kftdf ;]tf nfDrf lemNnL ;lxtsf Kjfn (Papery window) x? b]vf k/]df gLdhGo ljiffbL 

Phfl8/flS6g !%)) kLkLPd (Azadirachtin 1500 ppm) % ldnL ln6/ k|lt ln6/ kfgLdf 
ld;fP/ 5g]{ .

•	 ds}sf] kftdf nfef{n] Iflt u/]sf] Kjfnx? tyf u'ef]df Ifltsf] nIf0f b]vf k/]df clgjfo{ 
?kdf ;'/lIft klx/g nufO{ lgDgfg';f/sf /f;folgs ljiffbLx? cfnf]kfnf] u/L ljiffbL 
ld;fPsf] 3f]n k|lt /f]kgL @% ln6/sf b/n] k|of]u ug{' kb{5 .
•	 :kfOg]6f]/fd (Spinetoram) !!=& P;=;L= ! dL=nL= k|lt @ ln6/ kfgLsf b/n] jf
•	 Odfd]lS6g a]Ghf]P6 (Emamectin Benzoate) % k|ltzt P;=hL= ! u|fd k|lt @=% ln6/ 

kfgLsf b/n] jf
•	 Snf]/PG6«flgnLk|f]n (Chlorantraniliprole) !*=% k|ltzt P;=;L= ! dL=nL= k|lt @=% ln6/ 

kfgLsf b/n] jf
•	 :kfOgf]:of8 (Spinosad) $% k|ltzt P;=;L= ! dL=nL= k|lt # ln6/ kfgLsf b/n] 

ld;fP/ 5g]{ .
•	 nfef{ x's]{kl5 tyf ds}sf] 3f]uf nfUg yfn] kl5 ljiffbLsf] k|of]u k|efjsf/L gx'g] x'Fbf ljiffbL 

k|of]u gug]{ . To;}n], ds} afnLdf sL/fsf] Ifltsf]
•	 nIf0fx? b]lvgf;fy ljiffbLsf] k|of]u jf cGo Joj:yfkg ljlw ckgfO{ lgoGq0f ug'{ kb{5 . 

/f;folgs ljiffbLsf] k|of]u ubf{ ;'/IffTds pkfox? -df:s, r:df, k'/f afx'nf ePsf] n'uf 
/ hQf nufP/_ cjnDjg ug'{k5{ . kv{g' kg]{ ;dosf] Vofn u/f} / hyfefjL laiffbLsf] 
b'?kof]u gu/f} .

!=@ ujf/f] (Maize Stem Borer)

!=@=! kl/roM k'tnL ju{sf] kfO/fln8L kl/jf/ cGt/ut kg]{ of] sL/f klZrd g]kfnsf] dWo kxf8L 
e]udf c;fWo} ;d:ofsf] ?kdf b]vf k/]sf] 5 . o;nfO{ c+u|hLdf Chilo partellus (Swinhoe) elgG5 . 
kj{t, DofUbL, sf:sL, :ofËhf, kfNkf cflb lhNnfx?df cfly{s Iflt ug]{ lx;fjn] of] sL/fsf] k|sf]k 
ePsf] kfOG5 / of] qmd a9\bf] /x]sf] ls;fgx?sf] cg'ej 5 .

!=@=@ Ifltsf] nIf0fM ds}sf] kftx?sf] k5f8Lkl§ ;]tf] e'jfn] 9fs]sf] em'08df of] sL/fsf] k'tnL 
-jois_ n] km'n kfb{5 . nfef{x? lg:s]kl5 u'jf]lt/ cfslif{t x'G5g\ . vf; u/L 3'F8f 3'F8f lj?jf x'Fbf 
/ wfgrdf/ lg:sg] j]nfdf of] sL/fsf] Iflt e]l6Psf] 5 . wfg rdf/ cj:yfdf ePsf] IfltnfO{ a9L 
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xfgLsf/s dflgG5 . km]bleq}, df6f]df jf ds}sf] 9f]8x?df of] sL/fsf] Ko"kf n's]/ j:b5 .

!=@=# ujf/f]sf] Joj:yfkg

l 	;d:of eO/xg] If]qx?df Ps}rf]6L ds} 5g]{

l 	ds}sf] jLpb/ %) k|ltztn] a[lWb ug]{

l 	ds}sf 7'6fx?nfO{ Jojl:yt ug]{

l 	8fOk]n jf jfof]n]k # u|fd k|lt ln= kfgLdf ld;fP/ ;fFemsf] ;dodf !) lbgsf] cGt/fndf 
5s{g]

l 	slnnf] cj:yfdf km]b s6'jfsf] dfp tyf nfef{ b]lvPdf Snf]/f]kfOl/km; @%Ü O;L nfO{ ! 
Pd Pn k|lt ln6/ kfgLdf 3f]n]/ :k|] ug{ ;lsG5

l 	olb wfg rdf/ lg:sg] a]nfdf Ifltsf] nIf0f b]lvPdf sfjf]{km'/fg jf kmf]/]6 sf] !–@ bfgf 
k|To]s u'jf]df kg]{ u/L /fVg] .

l 	o;/L sL6gfzs ljiffbL xfn]sf] !% lbg;Dd ds} gj]8fpg] / a]8fP/ 3fF;sf] ?kdf 
ufO{j:t'nfO{ v'jfpg klg x'Fb}g .

!=# v'd|]sL/f (White Grubs)

!=#=! kl/roM vk6] sL/f ju{ cGt/ut :sf/fj]8L 
kl/jf/df kg]{ :sf/fj vk6]sf nfef{ -:sf/fj]8L 
nfef{ M ;L cfsf/sf nfef{_ nfO{ v'd|]sL/f 
elgG5 . g]kfnsf] ;j} ef}uf]lns If]qdf of] sL/f 
;d:ofsf] ?kdf /x]sf] 5 . dfpn] df6f]df, sfFrf] 
uf]j/ cflbdf km'n kfg]{ ub{5g\ . nfef{ / s]xL 
xb;Dd dfp vk6] lj?jfsf nflu xfgLsf/s 
x'G5g\ . dfp sL/fx? ?vdf -ljz]if u/L /fhj[If, 
gLdsf] af]6, jsfOgfsf] af]6, tyf cGo jf]6_ 
cf>o lnP/ j;]sf b]lvG5g\ .

!=#=@ Ifltsf] k|sf/M ds} kfvf] tyf ;'Vvf cj:yfdf nufOPsf] 5 eg], of] sL/fsf] k|sf]k cToflws 
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x'g ;S5 . km]b s6'jfn] h:t} o;n] klg hldg d'gL a;L h/f tyf sf08df gf]S;fg k'¥ØfpF5 . o;n] 
ds}df dfq geO{ h'g]nf], cfn', ;v/v08, sfpnL, aGbf, a|f]sfpnL, :ofp g;{/L cflbdf cToflws 
Iflt k'¥ØfpFb5 .

!=#=# Joj:yfkgsf pkfox?

l 	udL{ofddf hf]Tg] / df6f]nfO{ kN6fpgfn] v'd|]x? ;txdf cfpF5g, ;"o{sf] ljls/0fn] gi6 x'G5g\ . 
s'v'/f tyf cGo r/fn] cfxf/sf] ?kdf vfOlbP/ klg of] sL/fsf] lgoGq0fdf ;xof]u k'¥ofpF5g\ .

l 	sfFrf] uf]j/df v'd|]sf] dfpn] km'n kfg{ ?rfpg] ePsf]n] ;s];Dd kfs]sf] uf]7]÷sDkf]i6 dnsf] 
dfq k|of]u ug'{kb{5 .

l 	aQLsf] kf;f]df cfsif{0f u/]/ v'd|]sf dfp vk6]x?nfO{ dfg{ ;lsG5 . of] ;lhnf] / ;'/lIft pkfo 
klg xf] .

l 	ds};Fu af]8L, e§df;, d:ofË, uf]ne]+8f, cflbsf] cGt/jfnL nufpFbf of] sL/fsf] k|sf]k Go"g 
x'G5.

l 	cf>obftf ?vdf a;]sf v'd|]sf dfp vk6]nfO{ nf7Ln] xfg]/ jf ?v g} xNnfP/ e'OFdf emf/]/ 
hDdf u/]/ dfg{ ;lsG5 . cyjf o;/L a;]sf vk6]nfO{ lgoGq0f ug{ Snf]/f]kfOl/km; @% O;L 
nfO{ ! Pd Pn k|lt ln6/ kfgLdf ld;fP/ :k|] ug{ klg ;lsG5 .

l 	d]6fl/lhod jf Ao'e]l/of 9';LnfO{ k|of]u u/]/ of] sL/fsf] k|sf]k Go"g ug{ ;lsG5 . @ s]hLsf] 
kmd'{n]zgnfO{ ! s]hL u'0f÷e]nL / $)) ln6/ kfgLdf ld;fP/ ds}sf] af]6 j/Lk/L kg]{ u/L 
l;+rfO{ ug]{ jf ;f] kmd'{n]zgnfO{ l;w} k|of]u ug{ klg ;lsG5 .

l 	To:t}, 8;{jfg -Snf]/f]kfOl/km;_ !) 8L nfO{ ds} /f]Kg'eGbf cl3 df6f]df k|of]u u/]/ klg of] 
sL/fnfO{{ lgoGq0f ug{ ;lsG5 . cyjf

l 	Snf]/f]kfOl/km; -@%Ü O;L_ k|ltln6/ kfgLdf !–!=% PdPn 3f]n]/ h/f tyf df6f] leHg] u/L :k|] 
u¥of] eg] klg of] sL/fnfO{ lgoGq0f ug{ ;lsG5 .

!=$ km]b s6'jf

!=$=! kl/roM o;nfO{ c+u|]hLdf Agrotis 

segetum (Dennis & Schiffermuller) elgG5 
/ k'tnL ju{sf] gS6'8L kl/jf/df kb{5 . 

km]b s6'jfn] w]/} afnLgfnLdf Iflt k'¥ØfpF5 . 
lj?jfsf] clt slnnf] cj:yfdf Iflt k'¥Øfpg] 
of] sL/fn] t/sf/L afnLx? h:t} cfn', 
uf]ne]+8f, v';f{gL, aGbf, s]/fp, l;dL, h's]gL 
cflb / cGgafnLx? h:t} ds}, h'g]nf] cflbdf 
gf]S;fg ub{5 . ljz]if u/L ;'Vvf 7fpFdf -kfvf] cj:yfdf_ of] sL/fsf] k|sf]k c;fWo} ePsf] e]l6Psf] 
5 . klZrd kxf8L If]qsf ljz]if u/L kj{t, DofUbL, sf:sL, :ofËhf, tgx'F, nDh'Ë, uf]/vf, u'NdL, 
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c3f{vfFrL, kfNkf cflb lhNnfdf o; sL/fn] cfly{s ?kd} ds}df gf]S;fgL u/]sf] s[ifsx?sf] u'gf;f] 
5 .

!=$=@ Ifltsf] k|sf/M of] sL/fsf] nfef{ cj:yf cToGt} xfgLsf/s x'G5 . nfef{n] slnnf] lj?jfnfO{ 
hldgaf6 l7Ss d'gL jf l7Ss dflyaf6 sf6]/ 9nfPsf] nIf0f b]lvG5 . Pp6} Kn6sf ds}sf lj?jf 
Ps} /ftdf km]b s6'jfn] gf]S;fg ul/lbg ;S5 . To;sf/0f of] sL/fsf] nIf0f b]Vg] ljlQs} /f]syfdsf 
pkfo ckgfpg' ckl/xfo{ x'G5 .

!=$=# Joj:yfkgsf pkfox?M Joj:yfkgsf PsLs[t t/Lsfx? ckgfP/ of] sL/fnfO{ jzdf Nofpg 
;lsG5 .

l 	hldgd'lg jf lj?jfsf] h/fdf j;]sf nfef{nfO{ nf}/f cyjf s'6f] sf]bfnf]sf] ;xof]un] rnfOlbof] 
eg] logLx? u'8'lNsP/ a:b5g\ . o;/L u'8'lNsP/ j;]sf nfef{x?nfO{ hDdf u/]/ gi6 ug{ 
;lsG5 .

l 	vghf]tsf] dfWodjf6 n's]/ j;]sf sL/fsf ljleGg cj:yfnfO{ ;txdf Nofpg ;lsG5 . o;/L 
;txdf cfPsf sL/fsf ljleGg cj:yfnfO{ lzsf/L sL/f tyf r/f / 3fdsf] /fkn] gf]S;fg 
ul/lbG5 . 

l 	emf/kft tyf ds}s} jf]6nfO{ 6'qmf kf/]/ af/Lsf] ljleGg :yfgdf y'k|f] agfOlbof] eg] nfef{ tyf 
sL/fnfO{ lbpF;f]df n's]/ j:g] 7fpF aGb5 . o;/L n's]/ j;]sf sL/fnfO{ kqm]/ dfg{ ;lsG5 . 
cyjf ds}sf] af]6nfO{ ldr]/ vfN6] kf;f] (Pitfall Trap) agfP/ /flvlbof] eg] nfef{x? lbpF;f]df 
vfN6] kf;f]df n'Sg cfpFb5g\ . o;/L vfN6] kf;f]df n's]/ j;]sf nfef{nfO{ ;lhn} dfg{ ;lsG5 .

l 	a]nfavtdf l;+rfO{ ug{ ;lsof] eg] of] sL/fsf] k|sf]k Psbd} 36\5 . cyjf wfg /f]kfO{F;lxtsf] 
afnLrqm ckgfOof] eg] of] sL/f ;lhn} lgoGq0fdf cfpF5 .

l 	AofS6]l/of -lj6L_ hGo nf]Eofpg] vfgfdf lgDtf u/]/ klg of] sL/fnfO{ dfg{ ;lsG5 . ! s]hL 
ux'Fsf] bfgfdf tof/ ul/Psf] @ u|fd lj6L kmd'{nfnfO{ k|lt /f]kgL )=% s]hLsf b/n] ds} 5g'{eGbf 
! xKtf klxn] 5l/lbof] eg] km]b s6'jfn] ;f]xL bfgf vfG5g / ;+qmldt eO db{5g\ .

l 	lj6Lsf] 7fpFdf % k|ltzt dfnflyPg w'nf]sf] ljiffQm vfgf jgfP/ klg of] sL/fsf] lgoGq0f ug{ 
;lsG5 .

l 	jif}{lkR5] ;d:of eO/xg] 7fpFdf 8;{jfg !)Ü 8L -Snf]/f]kfOl/km;_ nfO{ k|lt /f]kgL ! s]hLsf 
b/n] ds} 5g'{eGbf cl3 k|of]u ug{ ;lsG5 . cyjf ;fOk/d]ly|g -!) Ü O;L_ jf 8]N6fd]ly|g 
-!) Ü O;L_ nfO{ !=% PdPn k|lt ln6/ kfgLdf 3f]n]/ 5g{ ;lsG5 .

l 	To;} u/L, Snf]/f]kfOl/km; -@%Ü O;L_ k|ltln6/ kfgLdf !–!=% PdPn 3f]n]/ h/f tyf df6f] 
leHg] u/L :k|] u¥of] eg] klg of] sL/fnfO{ lgoGq0f ug{ ;lsG5 .

@= ds}afnLsf /f]u tyf ltgsf] Aoj:yfkg

@=! pQ/L kft 89'jf /f]u (North Leaf Blight)

@=!=! kl/ro M of] /f]u ;+;f/ e/L k}mlnPsf] 5 . x]NdLGyf]:kf]l/od 6l;{s (Helminthosporium 
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turcicum) gfds 9'lifn] of] /f]u nufpb5 . of] /f]u k|fo 
u/L M ;fk]lIft cfb|{tf a9L ePsf If]qdf a9L b]vf kb{5 . 
@=!=@ nIf0f M of] /f]u nfu]sf ds}sf] kftdf a}hgL jf 
xl/of /+usf nfDrLnf cfsf/sf yf]Knfx? b]vf kb{5g\ . tL 
yf]Knfx? # b]lv !% ;]=dL= ;Dd k}mlnPsf gfpm cfsf/sf 
x'G5g\ . tL yf]Knfx? kl5 uP/ sfnf], wldnf] b]lvg 
yfNb5g\ . oL yf]Knfx? a9\b} hfbf k'/} kftx? ;'Sb5g\ . of]

/f]usf] k|sf]k wfg rd/f lg:s]kl5 x'g] ub{5 .

@=!=# Joj:yfkg

l	/f]u cj/f]ws hftx? nufpg] . :yfgLo hftsf ds}sf] t'ngfdf pGgt hftsf ds}df /f]u 
;xg ;Sg] Ifdtf al9 x'G5 .

l	ds} / cGo afnLsf] afnL rqm ckgfpg] .
l	ds} eflr ;s]kl5 cjif];x? h:t} 9f]8, kft, 7'6f cflb hDdf u/]/ ulx/f] u/L ufl8lbg' jf 

hnfO{ lbg' kb{5 .
l	ds} /f]Kg' eGbf klxn] ly/fd (Thiram) gfds ljifflw @=% u|fd k|lt lsnf]u|fd aLpsf] b/n] 

aLp pkrf/ ug]{ .

@=@ blIf0fL kft 89'jf /f]u (Southrn Leaf Blight) 

@=@=! kl/roM blIf0fL kft 89'jf /f]u ;+;f/sf 
;Dk"0f{ If]qdf k}mlnPsf] of] /f x]NdLGyf]:kf]l/od d]l8; 
(Helminthosporium maydis) gfds 9'lifn] of] /f]u 
nufpb5 .

@=@=@ nIf0f M of] /f]un] cfqmd0f u/]df ds}sf] kftdf 
;–;fg uf]nfsf/ yf]Knfx? kftsf] g;fsf] aLr efudf 
b]vf kb{5 . kl5 tL yf]Knfx? a9\b} uP/ Ps cfk;df 
hf]l8P/ k'/} kft 89]sf] h:tf] b]lvG5 .

@=@=# Joj:yfkg

l	ds} v]tLsf] ;/;kmfO{df Wofg lbg] .
l	nuftf/ ds} v]tL dfq gu/]/ ds} / cGo afnL ld;fP/ afnL rqm ckgfpg] .
l	/f]u cj/f]ws hftsf] k|of]u ug]{ .
l	ly/fd (Thiram) @=% u|fd k|lt lsnf]u|fd aLpsf] b/n] aLp pkrf/ u/]/ dfq aLp 5g]{ .

@=# WjfF;] y]Un] /f]u (Cercospora zeae- maydis) Cercospora zeae- maydis 

@=#=! kl/roM Cercospora zeae- maydis gfds 9';Laf6 nfUg] of] /f]u g]kfnsf] k"jL{ tyf 
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dWo kxf8L e]usf]ds}afnLdf s]xL jif{b]vL d'Vo ;d:ofsf] 
?kdf b]lvPsf] 5 ./f]usf] k|sf]k w]/} a9]sf] a]nf ds}sf] 
pTkfb ztk|ltzt;Dd Iflt k'Ub5 . of] /f]u nfu]sf]If]qdf 
jif]{gL /f]usf] k|sf]k a9\b} uPsf] kfOG5 .

@=#=@ nIf0f M of] /f]u k|fo >fj0fb]lv kftdf b]vf kg{ 
z'?eO{ efb| d;fGt;Dd ;+qmd0f km}lnP/ ;Dk"0f{ kft gi6 
x'G5 . of] /f]usf] nIf0f af]6df wfgrd/f lgl:sg] a]nflt/ 
kftdf b]lvG5 . of] /f]usf] 9';Lsf] lhjf0f'x? k|z:t 
pTkfbg ePsf a]nf kftsf] /+u l;;fsndsf] h:t} WjfF;] 
/+u ;Fu ldNg] x'gfn] o;nfO{ WjfF;] y]Un] /f]u elgPsf] xf] . 
of] /f]u 3f]3fsf] vf]i6fdf klg nfUb5 / kftsf] h:t} WjfF;] y]Un] nIf0f agfpg] ub{5 . /f]uu|:t af]6 
clnstf nfUb}df l56} efFlrg], 9Ng] x'G5g\ . To:tf af]6sf 3f]ufx? ;fgf, xn'sf, yf]t] jf vf]ofx? 
dfq x'G5g\ / s'lxg] /f]u a9L nfUb5 . 3f]ufd u]8fx? vf]lklN6Psf, ;–;fgf eO{ rfpl/Psf, ck'i6, 
/;ljxLg ePsf x'G5g\ / To:tf ds} a]:jfbsf x'G5g . /f]u nfu]sf] kft ufO{j:t'n] ;d]t vfg dg 
k/fpFb}gg\ .

@=#=# Joj:yfkg

l	/f]u cj/f]ws hft–u0f]z–!,dgsfdgf–#, b]ptL nufpg] .
l	jLp kftnf] u/]/ e/;s rf8} 5g]{ .
l	/f]uLaf]6sf ;Dk0f{ cjz]ifnfO{ vghf]t ug{] a]nfdf df6f]n] /fd|/L kg'{ jf s'xfpg] jf hnfP/ 

gi6 ug{] .
l	/f]u nfu]sf] yfxf kfpg] ljlts} To:tf kftx? l6k]/ x6fpg] jf gi6 ug{] .
l	s/La @ jif{;Dd ds}sf] ;§f l;dL, hf}, wfg, ux'F e6df;, t/sf/L cfbL 3'DtLafnLsf] ?kdf 

k|of]u ug{] .
l	l;kmfl/z cg';f/ dnvfbsf] k|of]u ug{] .
l	a]leli6g jf a]gf]lkm6 ! u|fd jf 8fOy]g Pd– $% -d]Gsf]h]a_ jf ;fkm @ u|fd k|lt ln6/ 

kfgLsf] b/n] /f]u b]vfkg{] ;doeGbf b'O{ xKtf cufj} ! k6s 5s{]/ pkrf/ ug{] .
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uxF' aLp pTkfbg k|ljlw

!= kl/ro

ux'F wfg tyf ds} kl5sf] t]>f] 7"nf] vfBfGg afnL xf] . g]kfndf & nfv ̂  xhf/ x]S6/ If]qkmndf !( nfv 
$( xhf/ d]=6g ux'Fsf] pTkfbg x'g] ub{5 . ;fy} ux'Fsf] pTkfbsTj @=&% d]=6g÷x]= /x]sf] 5 (MoALD, 

2018) . cfjZos s[lif ;fdfu|Lx? dWo] u'0f:t/Lo aLp Ps dxTjk"0f{ Pj+ sd d"No ;fdu|L xf] . aLp 
Pp6f pTkfbgsf] cfwf/e't ;fdu|L tyf j+zf0f'ut u'0fsf] afxs xf], h;n] laleGg xfjfkfgL / cj:yfdf 
afXo >f]tsf] k|of]u dfk{mt /fd|f] pTkfbg lbG5 . c;n jLp k|of]u ubf{ !% b]lv @)Ü ;Dd pTkfbgdf 
j[l4 x'G5 . g]kfndf sl/a !@ d]=6g k|hgg aLp tyf @)) d]=6g d"n aLp pTkfbg ug]{ ul/Psf] 5 . 

(SQCC, 2020) .

@= aLp pTkfbg k|ljlw

@=! aLpsf] hft 5gf}6

aLp pTkfbg ubf{ Wofg lbg' kg]{ Ps dxTjk'0f{ s'/fx? dWo aLpsf] hft 5gf}6 Ps xf] . s'g} klg 
jfnLsf] j[l4 ljsf; tyf /fd|f] pTkfbgsf] nflu plrt / ;'xfpFbf] cg's'n xfjfkfgLsf] cfjZos 
kb{5 . ef}uf]lns cj:yf cg';f/ ljleGg If]qx?sf nflu ljleGg hftx? l;kmfl/; ePsf 5g\ . t/fO{ 
kxf8 / lxdfn u/Lsf nflu xfn #@ j6f ux'Fsf hftx? l;kmfl/; ePsf 5g\ . l;kmfl/; hftx? dWo 
aLp pTkfbg If]qsf] xfjfkfgL cg';f/ pko'Qm hftsf] 5gf}6 ug{' cTofjZos x'G5 . ux'Fsf k|rlnt 
hftx? dWo Joj;flos ?kdf aLp pTkfbg ug]{ hftgx? qmdzM cflbTo, ljho, uf}td, WK-

!@)$, BL-!$&#, BL-!!#%, jf0fu+uf, ltnf]Qdf, e[s'6L cflb /x]sf 5g\ (SQCC, 2020) .   cGgk'0f{, 
kf;fª\Nxfd', WK –!@)$, uf}/f, wf}nflu/L, 8fFkm] / :ju{4f/L h:tf hftx? dWokxf8L If]qx?df 
nf]slk|o dflgG5g eg] t/fO{ tyf leqL dw]z If]qdf e[s'6L, /f]xL0fL, uf}td, cflbTo, ltnf]Qdf h:tf 
hftx? nf]slk|o 5g\ . o;sf ;fy} aLp pTkfbg ubf{ /f]usf cj/f]ws hftx?sf] 5gf}6 ug{' cfjZos 
x'G5 . h:t} WK–!@)$ kx]Fnf] l;+b'/] /f]usf] cj/f]ws hft xf] . ljho sfnf] l;+b'/] /f]usf] cj/f]ws 
hftx? xf] .

@=@ u'0f:t/o'Qm aLpsf] 5gf]6M

l	hftLo z"4tf /fd|f] ePsf] .
l	pd|g] zlQm /fd|f] ePsf] .
l	cf]h; /fd|f] ePsf] .
l	ef}lts z"4tf /fd|f] ePsf] .
l	lr;fg sd ePsf] .
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l	/f]u sL/faf6 alGrt ePsf] .

@=# hUufsf] 5gf]6 M

!_	 aLp pTkfbgsf] nflu hUuf ;kmf, ;dtn, dlnnf] / kfgLsf] /fd|f] lgsf; ePsf] 5fGg' 
kb{5 .

@_	 cfjZostf cg';f/ l;+rfO / lgsf;sf] Aoj:yf ug{ ;lsg] .
#_	 cfkm' a;]sf] 7fp+af6 glhs jf ;lhn};+u k'uL lg/LIf0f ug{ ;lsg] vfnsf] x'g' kb{5 .
$_	 afnL cg';f/ k[ystf b'/L sfod ug{ ;lsg] x'g' kb{5 .
%_	 aLp pTkfbg ;fgf] ;fgf] Kn6df w]/} 7fp+df gu/Lsg Ps} Ansdf u/] plrt x'G5 .
^_	 cl3Nnf] l;hgdf ToxL afnLsf] cGo hftx? gnufPsf] x'g' kb{5 .

@=$ k[ystf b'/L M

Ps hftaf6 csf]{ hft;+u ;ldl>t x'g glbg Ps hftsf] afnL csf] hftsf] afnL;+u k[ystf /fVg' 
kb{5 . :j+o ;]rg k|s[ofsf] jfnLdf eGbf k/afnLdf k/fu ;]rg lqmofsf] afnLnfO{ a9L k[ystfsf] 
b'/L lbg'kb{5 . ;]rg k|s[ofaf6 aLp÷bfgf aGb5 ux+' :j+o ;]rg k|s[ofaf6 aLp aGg] x'gfn] oL 
afnLx?nfO{ Ps hft csf]{ hft;+u slDtdf # dL6/ -d"n / k|dfl0ft_ sf] k[ystf b'/L cfjZos 
kb{5 . uxF'sf] ;Gbe{df] skf]s]nf /f]u nfUg] v]teGbf !%) dL6/ km/sdf aLp afnL nufpg' kb{5 .

@=% hldgsf] tof/L M

l	aLp pTkfbg ul/g] v]tsf] df6f] dlnnf] x'g'k5{ .
l	hldgsf] tof/L emf/kft /lxt / ;dtn ug'{ k5{ .
l	;Dej eP;Dd nfO{g–nfO{g ldnfO{ lap 5/] kl5 emf/kft lgsfNg / lg/LIf0f ug{ ;lhnf] 

x'G5 .
l	v]t hf]tL ;s]kl5 8Nnf kmf]/L df6f] j'/j'/fpbf] kfg'{ kb{5 . uFx' aLp 5bf{ df6f]df lr:ofg 

x'g' cfjZos 5 .

@=^ dnvfbsf] k|of]u

dnsf] ;lx tyf cfjZos ?kdf k|of]u ubf{ pTkfbg a9fpg ;lsG5 .

afnL
gfO{6«f]hg
ls=u|f=k|lt

km:kmf]/;
ls=u|f=k|lt_

kf]6f;
ls=u|f=k|lt

sDkf]i6
d]=6gk|ltx]

ux'+ !)) %) %) !) b]lv @)

gfO6«f]hgsf] xsdf cfwf dfqfdf z'?df nufpFbf rf}yfO{ efu / afnf lg:sg] a]nfdf rf}yfO{ efu 
k|of]u ug'{k5{ . km:kmf]/; / kf]6f;sf] /f]Kg] j]nfdf g} k'/} dfqf k|of]u ug{' kb{5 . h:tfsf] sdLsf] 
nIf0f b]lvPdf To;sf] nflu !%–@) s]=hL= k|lt x]S6/ lh+s;Nkm]6 k|of]u ug{ ;lsG5 .

@=& aLp b/ / pkrf/



d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg, e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw 45

l	aLpsf] pd|g] zlQm /fd|f] / bfgf klg kf]l6nf] ePsf] x'g'kb{5 .
l	k|lt x]S6/ !@) s]hL tyf k|lt /f]kgL ^ s]hL]sf b/n] aLpsf] k|of]u ug'{ kb{5 .
l	@ u|fd efO6fe]S;– @)) k|lt s]=hL= aLpsf b/n] aLpsf] pkrf/ u/L 5g]{ .

@=* aLp 5g]{ ;do / tl/sf

/fd|f] aLp pTkfbg ug{ aLp ;dodf g} kb{5 . d+l;/ bf]>f] xKtf b]lv t]>f] xKtf ;Dd 9Lnf]df kf}ifsf] 
klxnf] xKtf leq aLp 5g{'kb{5 . 9Lnf aLp 5g'{ k/]df aLpsf] dfqf @% k|ltzt a9fpg'kb{5 . nfO{g 
nfO{g ld @% ;]= ld= sf] b'/Ldf lap 5/] kl5 emf/kft lgsfNg / lg/LIf0f ug{ ;lhnf] x'G5 . Pp6f 
hftsf] lap 5l/;s]kl5 dfq csf]{ hftsf] lap 5bf{ lap ldl;g] ;Defjgf sd x'G5 .

@=( uf]8d]n / emf/kft lgoGq0f

l	ux'F afnLdf k|z:t emf/kftx? cfpg ;Sg] ePsf] x'gfn] ;dodf uf]8d]n u/L emf/kftsf] 
lgoGq0f ug{' kb{5 .

l	rf}8f kft] emf/sf nfuLM @,$– 8L %)) u|fd -;lqmo ljif_ nfO %))–^)) ln6/ kfgLdf 
ld;fO k|lt x]= sf b/n] ux'F #) b]lv $) lbg leq 5g]{ .

l	;f+u'/f] kft] emf/sf nfuLM cfO;f]k|f]6'/fg -;lqmo &%) ljif u|fd_ nfO{ &)) ln6/ kfgLdf 
ld;fO k|lt x]= sf b/n] ux'F #) b]lv $) lbg leq 5g]{ .

l	b'j} y/L emf/sf nfuLM @, $ 8L !*) u|f= / cfO;f]k|f]6'/fg &%) -u|f= ;lqmo ljif_ ld;fO 
!@)) u|f= k|lt x]= ^))–&)) nL= kfgLdf ld;fO ux'F #) b]lv $) lbg leq 5g]{ .

@=!) l;+rfOM

uxF' afnLnfO{ slDtdf tLg b]lv kf+r k6s l;+rfOsf] cfjZos kb{5 . zLif{ h/f lg:sg] cj:yf, ufFh 
nfUbf, afnf lg:sg] cj:yf, km'n km'Nbf / bfgf ljsf; x'g] cj:yfdf l;+rfO ug{' kb{5 .

@=!! /f]luËM

l	/f]luË k|s[of h'g ;'s} a]nfdf klg ug{ ;lsG5 t/ u'0f:t/ o'Q pTkfbg ug{ c? hft;+u 
;ld>0f x'g glbg km'n km'Ng' km'ncufl8, km'n]sf] a]nf / afnL sf6\g] a]nfdf /f]luË ug{' 
clt cfjZos 5 .

l	uFx'df sfnf] kf]s] /f]u nfu]sf] af]6 pv]nL hnfpg] jf uf8\g] sfo{ ug{' kb{5 .
l	s'g} klg cgfjZos af]6 pv]Nbf vfnL afnf dfq gsfl6 k'/} af]6} pv]Ng' kb{5 .

@=!@ v]tsf] lg/LIf0fM

l	aLp pTkfbg ug{ aLp pld|;s]kl5 s6fgL gu?Gh]n;Dd j/fj/ laleGg cj:yfdf cfkm'n] 
nufPsf] afnL lg/LIf0f u/L /fVg' kb{5 .

l	lg/LIf0f ubf{ af]6sf] zfl//Ls cj:yf / cgfjZos af]6 la?jfsf] k|sf] s] stL 5, Tof] x]g'{ 
cfjZos 5 .

l	vf; u/L v]t lg/LIf0f oL cgfjZos af]6 la?jfx? :ki6 ?kdf 5'6\ofpg ;lsg] a]nfdf 
ul/G5 .
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l	ux"+df laz]if u/L km'n km'Ng' cufl8 / kfs]sf] cj:yfdf lg/LIf0f ug{' plrt x'G5 .

uFx' afnLsf] laleGg cj:yfdf ul/g] afnL lg/LIf0fsf] Go'gtd ;+Vof÷k6s

qm=;+ afnL lg/LIf0f;+Vof÷k6s lg/LIf0fsf] cj:yf

! Ufx'F @ s= klxnf] afnf lg:sg] a]nf jf afnf lgl:s ;s]kl5
v= bf]>|f] afnL kfls;s]kl5 t/ sf6\g' cl3 jf ef}lts 

kl/kSjtf kl5

@=!# afnL s6fgL M

l	aLp afnL /fd|f];+u lg/LIf0f u/L /f]luË ;ls ;s]kl5 afnL sf6\g' kb{5 .
l	k[ystfsf] b'/L aLp afnL v]tsf] rf/}lt/ 7Ls 5 5}g x]g]{ .
l	aLp afnL sf6\bf aLp k'0f{?kn] kfsL ;s]sf] x'g' kb{5 .
l	afnL sf6\bf afnf / afnf d'gLsf] 8f+7 xl/of] /+uaf6 kx]nf] /+udf kl/0ft eO;s]kl5 u+x' 

kfs]sf] ;+s]t lbG5 / & lbg leq s6fgL ug{ pko'Qm x'G5 .
l	u+x'sf] hft / 7fp+ cg';f/ kfSg] cjlwdf s]lx km/s x'g] ub{5 . t/ u+x' jfnL s6fgL ug{ 

nfos eof] ePg yfxf kfpg jfnf xftdf df8\bf bfgf /fd|/L 5'6\of] eGg] ux'F s6fgL ug{ 
nfos eof] eGg] yfxf kfp ;lsG5 .

l	afnL ;s];Dd laxfgL kv sf6\g plrt x'G5 .
l	aLp afnL sfl6 af]emf agfO{ cnUu} /fVg' kb{5 / c? hftx?;+u ldl;g glbg xf]l;of/L 

;fy sfd ug{' kb{5 .
l	aLp afnLsf] v]t k"/f sfl6 yGSofP kl5 dfq c? sf6g'kb{5 .

@=!$ afnL r'6\g] / ;kmf ug]{M

l	aLpdf w]/} lr;fg jf sd lr;fg ePsf] a]nf r'6\g] sfo{ ubf{ aLp km"6L, s"RrL aLpsf] 
u'0f:t/df x|f; cfp+5 .

l	ctM afnL sf6\bf aLpsf] lr:ofgsf] dfqf !& k|ltzt eGbf a9L / !# k|ltzteGbf sd 
x'g' x'b}g .

l	aLp afnLsf] r'6\g] sfd ubf{ cnUu} ug{ kb{5 lsgeg] ufp+ 3/df To; ;dodf c?n] ;f]xL 
sfo{ ubf{ aLp pl5l6P/ cfO{ ld;fj6 x'g] ;Defjgf /xG5 .

l	aLp gfªnf]sf] ;xfotfn] ;kmf ul/G5 / ;kmf ubf{ c? afnL, c? hft, emf/kftsf] aLp, 
w'nf], afn'jf, 8f+7sf] 6'qmfx?, rfpl/Psf tyf gkfs]sf] aLp s]nfP/ x6fpg'kb{5 .

l	sL/fn] vfPsf] 9';L k/]sf] aLpnfO{ klg x6fpg' kb{5 .
l	b'O{ hftsf] aLp pTkfbgu/]sf] v08df Pp6f hftsf] sfdf k"/eO{ ;s]kl5 dfq csf]{ hftsf] 

ug{ z'? kb{5 .

@=!% ;'sfpg] M

l	jLpsf] lhljtkg / jlnof]kg sfod /fVgsf] nfuL jLpdf ePsf] lr:ofg nfO{ z'/lIft 
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txdf Nofpg jLp cyjf cGgsf] bfgf ;'sfpg] ul/G5 . clwstd lr:ofgn] ubf{ 9';L 
nfUg], u'lD;g] / cGo lhjf0f'x?åf/f jLp, cGgsf] bfgf lju|g] 8/ x'G5 .

l	jLp / cGgsf] bfgf /fd|f] ;+u ;'sfpbf nfdf] cjlw ;Dd e08f/0f ug ;ls5 . u'0f:t/ 
cGg, jLp j]Rg ;lsG5 .

l	aLp ;'sfpg] vlnofg /fd|f] ;kmf / lr/f gk/]sf] x'g' kb{5 .
l	e08f/0f ug'{ eGbf klxn] tLg rf/ 3fd jf tftf] xfjfdf ;'sfpg' h?/L x'G5 .
l	Pp6f hft b]lv csf]{ hft Tolx 7fp+df ;'sfpg' k/]sf] v08df /f ;kmf u/L lr/f k/]sf] eP 

/fd|f];+u 6fNg] sfd eP kl5 dfq csf]{ hft ;'sfpg'kb{5 .
l	aLp ;'sfpg k'Uof] eg]/ yfxf kfpg ;'sfO{ /fv]sf] ynf]sf] 7fp+af6 aLp lemls 6f]s]/ x]bf{ 

s6Ss cfjfh cfPdf lap ;'s]sf] dfGg' kb{5 .
l	Knfli6ssf] y}nf]df aGb u/L aLp k/LIf0f k|of]uzfnfdf nlu pks/0faf6 k/LIf0f ug{ 

;lsG5 .
l	uxF'sf] aLpnfO{ lr:ofg dfqf clwstd !@ k|ltzt sfod ug{' kb{5 .

@=!^ u|]l8Ë M

l	pTkflbt ;fdu|Lsf] ;xL / plrt d'No kfpg u|]l8Ë ug'{ lgs} h?/L x'G5 . pTkfbLt jLp / 
cGg leq ePsf c:j:y bfgf 6'6] km'6]sf] bfgf 5'6\ofO{ 5'6} /fVg'kb{5 .

l	jLp / cGg leq /x]sf emf/kft Pj+ cGo j:t'x? s]nfO{ x6fpg' kb{5 .
l	u|]l8Ë ubf{ bfgfsf] ;fO{h / /+usf] cfwf/df 5'6\ofO{ 5'6f5'6}} /fVg' kb{5 .

@=!& aLp e08f/0f M

l	/fd|f];+u ;'sL ;s]sf] aLpnfO{ aflx/af6 xfjfkfgL l5g{ g;Sg] efF8f]df /flv ef+8f]sf] d'v 
6fnL yGSofpg' kb{5 .

l	aLp yGSofpg d]6n jLg, df6f]sf] ef+8f], afSnf] Knfli6s emf]nfx? cy :yflgo :t/df 
pknAw esf/L k|of]u ug{ ;lsG5 .

l	;'sfO{;s]kl5 aLp tfttft} yGSofpg' x'+b}g, ;]nfP kl5 dfq yGsofpg' kb{5 .
l	e08f/0f sf]7f ;kmf ;'U3/, tyf xfjf / k|sfz l5g{ ;Sg] 7fp+sf] Joj:yf ul/g' kb{5 .
l	u+x' e08f/0f ubf{ jLp cGgdf !@ b]lv !# k|ltzt lr:ofg u/Lsfod dfq e08f/0f ug{' 

pko'Qm x'G5 . o;n] jLp cGg bfgfdf ljleGg lsl;dsf] 9';L hGo lhjf0f'sf] k|sf]kaf6 
hf]ufP/ u'0f:t/df x|f; cfpg lbb}g .

l	jLpsf] nfuL e08f/0f ubf{ dfnflyog w'nf] ljiffbLsf] k|of]u ug{' k5{ . vfgsf] nfuL 
e08f/0f ug]{ xf] eGg] ;]Nkm; jf SjLskm; ljiffbLsf] k|of]u ug{' /fd|f] x'G5 . ljiffbLsf] k|of]u 
gu/L e08f/0f ubf{ 3'g Pj+ d';fsf] k|sf]kjf6 Iflt x'g] ub{5 .
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uxF' afnLsf k|d'v zq'x? / ltgsf] Joj:yfkg

!= k|d'v ls/f / ltgsf] Joj:yfkg
!=! kmf}hL ls/f (Army Worm)

kf]yLn] hldg ghLs} lj?jfx?sf] c+ux?df km"n kfb{5 . 
kmf}hL sL/fsf] n kfs]sf] / slnnf ux'Fsf] lj?jfx?nfO{ 
hyfefjL ?kdf vfG5 . ltgLx?sf] jL / kft ;d]t 
vfG5g\ . vfPsf] lj?jfx?nfO{ kft ljlxg agfp5g\ .
lat/0f M– kfxf8df afnLsf] 8/nfUbf] b'Zdg .
klxrfg M–nfef{ v}/f] b]vL v/fGfL x/Lof] .
Joj:yfkg M– d]6fl;8 %) O{=;L= eGg] emf]n ljifbLnfO{ 
@ ld=ln= k|lt ln6/ kfgLdf ld;fO ;fFemkv 5s{g' k5{ . 
ljiffbL lbpF;f] 5s{bf k|efjsf/L x'Fb}g sf/0f ;dodf 
df6f]df n'sL j;]sf] x'G5 . cyjf 8]l;; eGg] emf]n ljiffbL=ln= ! ld k|lt ln6/ kfgLdf ld;fO{ 
cfkm'nfO{ cfjZos kg]{ emf]n tof/ u/L 5s{g] .

!=@ ls6ls6]vk6] (Wire worm)

ls6ls6] vk6]Dff6f]df a:5g\ . la?jfsf] 

df6f]d'gLsf] efu / df6f]df 5/]sf lapdf cfqmd0f 
ub{5g\. o;sf jo:sx? vk6] x'g\ . oL vk]6fnfO{ 5f]Olbof] eg] ls6ls cfjfh lg:sG5 .
Joj:yfkgM–
l	3'DtL afnL rqm ckgfpg]
l	OdL8fSnf]k|L8 @ ld=ln= k|lt ln6/ kfgLdf lap pkrf/ ug{] .

!=# u'nfjL ujf/f] (Pink stem Borer)

nfef{n] 8fF7sf] leq vfP/ vf]qmf ;]tf jfnfx?sf] k}bf\.nfef{n]ub{5g 8fF7sf] leq j;L u'bL vfg] sfd 
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u5{ . sL/fx?jfnf k;fpg] j]nfdf b]vf kb{5g\. lgoGq0f M–
l	ujf/f] nfUg] If]qdf a9L jLpb/sf] k|of]u ug{' k5{ .
l	6«fohf]km; @ Pd=Pn k|lt # ln6/ kfgLdf ld;fO{ 5s{g' k5{ jf
l	d]6fl;i6S; @ Pd=Pn k|lt ln6/ kfgLdf ld;fO{ 5s{g' kb{5 .

!=$ nflx / km8\s] sL/f (Aphids and jassids)

j9L jfg:klts j[l4 x'g] ux'Fsf] hftdf j9L nfxL nfUg] ub{5 . nflx ls/fn] jL?jfsf] /; r';]/ 
gf]S;fgL k'¥ofpFb5 . nfxLx? ;'?d} b]vf kb{5g\ / logLx?sf] ;+Vof jfnf k;fpg] j]nfdf r/d;Ldfdf 
k'Ub5 . cTolws dfqfdf vfFbf lj?jfsf] /+u x/fpg] 9Lnf] j[l4 x'g] / kft dg]{ tyf bfgfsf] tf}ndf 
sdL x'g] x'G5g\ .
Joj:yfkg M–
dfnflyog %) k|ltzt @ Pd=Pn k|lt ln6/ kfgLdf ld;fP/ 5g]{ jf d]6fl;i6S; ! Pd=Pn= k|lt 
ln6/ kfgLdf jf l8dfqmf]g ! Pd=Pn k|lt # ln6/ kfgLdf ld;fO{ 5g'{k5{ .

@= uFx'afnLdf nfUg] /f]u tyf ltgsf] Joj:yfkg
@=! l;Gb'/] /f]u
s_ kx]nf] l;Gb'/] (Yellow Rust)

v_ v}/f] l;Gb'/] (Leaf Rust or Brown Rust)

u_ sfnf] l;Gb'/] (Black Rust or Stem Rust)

/f]usf] k|sf]k kxf8, pkTosf, tNnf] kxf8, j]zL / gbLsf] 5]p5fpdf k}mlnPsf] kfO{Psf] 5 . of] /f]un] 
nueu– @) b]lv #) k|ltzt;Dd pTkfbgdf gf]S;fg ub{5 t/ j]gf{ cj:yfdf nu]/ cfqmd0f u/]df 
ztk|ltzt ;Dd Iflt k'Ub5 .
s_ kx]+nf] jf w;]{ l;Gb'/]— /f]u M
/f]usf] nIf0f kftsf]M dflyNnf] ;txdf –;fgf nflDrnf / kx]+nf 
kmf]sfx? Ps cfk;df ldn/ nfdf] kx]Fnf] w;f{ h:tf] b]lvG5 .+ 
of] /f]ukftsf] efu, bfgf 9fSg] e'; / 6'8fdf ;d]t b]lvG5 . o; 
/f]usf] k|sf]k Hofbf ePdf k'/} v]t kx]nf] b]lvG5 . o;sf] k|sf]k 
kxf8L If]qdf a9L x'G5 .
/f]syfd tyf Joj:yfkg M–
l	/f]u cj/f]ws hftsf] k|of]u ug]{ . h:t} M 8An'= s]= !@)$, 

uf}td
l	jfO{n]6g gfds ljiflb !=% u|fd k|lt ln6/ kfgLdf ld;fO{ /f]u] nfu]sf b]lvgf ;fy 5s{g] 

jfKnfG6fEofS;–@) gfds ljiffbL @ ldln ln6/ k|lt
l	ln6/ kfgLdf ld;fO{ 5s{g] .
l	l;kmfl/; cg';f/ dfq dnsf] k|of]u ug]{ .
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v_ v}/f] l;Gb'/] jf kftsf] l;Gb'/]— M
;–;fgf uf]nfsf/ ;'Gtnf jf v}/f] /+usf kmf]sfx? kftsf] dflyNnf] 
txdf 5/k:6 eP/ lg:s]sf] b]lvG5 . of] /f]u ljz]if u/L t/fO{ 
efudf a9L b]lvG5 .
Joj:yfkg / lgoGq0f –M
l	o;sf] nflu uxF'sf] e[s'6L / uf}td hft nufpg' k5{ . kxf8L 

If]qsf nflu l;kmfl/; ul/Psf uxF'sf hftx? cGgk"0f{–
!,cGgk"0f{–$ /x]sf 5g\ .

l	ux'F 5g]{ ;do x]/km]/ ug]{– l;kmfl/;M ul/Psf] ;do eGbf !)–!% lbg cl3 uxF' 5g{' k5{ .
l	;Gt'lnt dn vfb –M gfO{6«f]hg, km:kmf]/; / kf]6f;sf] ;Gt'lnt dfqfdf k|of]u ug]{ .
l	;Gt'lnt l;+rfO{ k|of]u ug]{ .
l	/;folgs ljiffbLsf] k|of]u–8fO{y]gM Pd–$% gfds ljiffbL # u|fd k|lt ln6/ kfgLdf ld;fO{ 

!%÷!% lbgsf] km/sdf # b]lv $ k6s 5s{g' k5{ . cyjf jfO{n]6g gfds ljiffbL @ u|fd k|lt 
ln6/ kfgLdf ld;fO{ !–@ k6s 5s]{/ /f]u lgoGq0f ug{ ;lsG5 .

@=@ sfnf] kf]s] (Loose Smut)

o;sf] sf/s lhjf0f' (Ustilago nuda tritici xf] .
nIf0fx? M
l	/f]unfUbf ;Dk'0f{ afnfx? sfnf] w'nf]df kl/0ft ePsf] x'G5 .
l	;fwf/0ftof la?jfdf vf;} c;/ gePtf klg dfyLsf] kftsf] 

a[4L / lasf;df c;/ kb{5 .
l	afnf nfUg'sf] ;§f sfnf] w'nf] 9';Ln] e/LPsf] x'G5 .
l	gfªf] 8fF7 dfq afFsL /xG5 . ux'Fsf] jfnfdf ;6[f bfgfsf] ;§f sfnf] /+usf] w'nf]n] el/Psf] x'G5 . kl5 

uP/ pQm 9'l;sf] x'G5 / 9';L p8]/ uPdf w'nf] ljhf0f' k}mlnG5 j/k/ / gfËf] 8fF7 dfq jfFsL /xG5 .
/f]syfd
l	% 3G6f ;Dd aLpnfO{ tftf] kfgLdf lehfpg] cgL zf}o{ tfkaf6 pkrf/ ug]{ .
l	sfnf] kf]s] /f]uaf6 d'Qm 7fgLPsf hftx? -cGgk"0f{–$_ nufpg] .
l	aLpdf Systemic laiffwLsf] k|of]u ug]{ . h:t} e]S;efO6f– &% jf efO{6fEofS; -@)) (Vitavax) 

@–# u|fd k|lt s]=hL= aLpsf b/n] pkrf/ ug]{ .

@=# w'n] 9';L (Powdery /f]u mildew)

kftsf] dflyNnf] ;txdf ;]tf] w'nf] h:tf] 9'l;sf] TofGb|f / hLjf0f'x? b]lv /f]usf] nIf0f k"/} jf]6df 
b]lvG5 . cfqmldt jf]6 l7+u'l/Psf] / a9\g g;s]sf] h:tf] b]lvG5 .
/f]syfd
/f;folgs ljifflb Sof/fy]g # u|fd k|lt ln6/ kfgLdf ld;fO{ /f]usf] nIf0f b]lvg ljlQs}–!% lbgsf] 
km/sdf @–# k6s 5g{' k5{ .
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v08 u
d'Vo t/sf/L afnLx?sf]  

aLp pTkfbg k|ljlw
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d"nf (Raphanus sativus)

!= kl/ro

h/] t/sf/L afnLx¿ dWo d'nf Ps dxTjk'0f{ t/sf/L afnL xf] . of] a|f;Ls];L (Brassicaceae) 
kl/jf/ cGtu{t kb{5 . d'nf ksfP/, sfFr}, r6gL, y]a], rfgf, u'Gb|'s, l;GsL cflb kl/sf/ agfP/ 
k|of]u ul/G5 . d"nfnfO{ t/fO{b]lv pRr–kxf8;Dd v]tL ug{ ;lsG5 . d'nfdf k|z:t dfqfdf le6fldg 
l; tyf P / cGo vlgh tTjx? kfOG5 . o;nfO{ ;nfbsf] ?kdf k|of]u ul/G5 . d"nf Pl;og / 
o'/f]lkog u/L b'O{ k|hftLsf x'G5g\ . d"nfsf] pTklQ lu|; / ld>df ePsf] ljZjf; ul/G5 . :yfgLo 
ahf/ tyf l5d]sL b]zdf ;d]t $) lbg] d'nfsf] dfu a9\b} uPsf] jt{dfg cj:yfdf u'0f:t/Lo 
aLpsf] cefj k|d'v r'gf}tLsf] ¿kdf /x]sf] 5 . 

@= xfjfkfgL

o;nfO{ aLp pTkfbgsf nflu hft cg';f/ t/fO{b]lv pRr–kxf8;Dd nufpg ;lsG5 . d"nf hf8f] 
df};ddf x'g] h/] t/sf/L afnL ePsfn] d"nfsf] h/fsf] a[l4 / ljsf;sf nflu !*–@$ l8u|L ;]lN;o; 
tfkqmd cfjZos x'G5 eg] km"n km"Ng / sf];fx?sf] ljsf; x'g Gofgf] df};dsf] cfjZostf kb{5 . 
km"n km"n]kl5 tfkqmd #@ l8u|L ;]lN;o; eGbf a9L ePdf km"nsf] kf]yL c+u ;'s]/ sf];f nfUb}g h;n] 
ubf{ aLpsf] pTkfbgdf k|lts'n c;/ ub{5 .

#= df6f]

d"nfsf] nflu df6f]sf] lk=Pr= ^–& pko'Qm x'G5 . aLpsf] nflu 5flgPsf] hUufsf] df6f] k|z:t 
k|fËfl/s kbfy{ ePsf], ulx/f], v's'nf], b'd6 / kfgLsf] lgsf; /fd|f] ePsf] x'g'kb{5 . lrD6fO{nf] vfnsf] 
df6f]df d"nfsf] h/fsf] cfs[lt lau|g] x'Fbf /fd|f] dflgb}g .

$= k[ystf b'/L M

d'nfsf] k/fu ;]rg k|lqmof k/;]lrt :jefj ePsfn] u'0f:t/Lo aLp pTkfbg tyf j+zf0f'ut 
z'4tfsf] nflu Ps lsl;dsf] lglZrt b'/L cfjZos x'G5 h;nfO{ k[ystf b'/L elgG5 . d'nfsf] km"n 
sL/fsf] dfWodaf6 k/;]lrt x'g] ePsfn] d"nf aLpsf] nflu Go'gtd\ !,^)) ld6/ / k|dfl0ft aLpsf] 
nflu !,))) ld6/sf] k[ystf b'/L cfjZos kb{5 . d"nfsf nflu lgDg cj:yfdf ljz]; lgu/fgLsf 
;fy ljhftLo la?jfsf] 5gf}6 ug'{ kg]{ x'G5 .

l	dfp h/f pTkfbgsf] cj:yfdf sDtLdf b'O{ k6s lg/LIf0f ug'{kb{5 . klxnf] lg/LIf0f aLp 
5/]sf] @) b]lv #) lbgdf k[ystf b'/L, j]hft x]g]{ / bf];|f] lg/LIf0f h/f ;fg]{ a]nfdf hftLo 
z'4tfsf] klxrfg ug]{ .
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l	km"n km'Ng' eGbf cl3
l	km"n km'n]sf] a]nfdf -o; a]nf klg k[ystf b'/L, a]hft tyf cGo k|f;ª\lus kIf x]g]{_
l	sf];f nflu;s]kl5 dfly pNn]lvt cj:yfdf la?jfsf] hftLo u'0f h:t} km"nsf] /ªu, km"n 

km'Ng] ;do, h/fsf] /ªu, cfsf/ cflbsf] klxrfg ug'{sf] ;fy} /f]uu|:t, prfO ga9]sf] 
af]6nfO{ x6fpg' kb{5 .

%= aLp pTkfbg ug]{ tl/sf M

d"nfsf] aLp pTkfbg b'O{ tl/sfaf6 ug{ ;lsG5 .

%=! aLp af6 aLp pTkfbg M

aLpnfO{ tof/ kfl/Psf] hUufdf nfOg b]lv nfOgsf] b'/L %) ;]=dL= / Ps af]6af6 csf]{ af]6sf] b'/L 
#) ;]=dL= km/s kf/L nufOG5 / pSt af]6nfO{ g} ;f]xL 7fpFdf km'nfO aLp pTkfbg ul/G5 . o; 
ljlwdf h/fsf] hftLo u'0f:t/ hfFr ug{ gkfOg] xF'bf, of] ljlw u'0f:t/Lo k|hgg\ jf d"n aLp 5 eg] 
dfq ug{' kg]{ x'G5 . cGoyf u'0f:t/ sfod /fVg ufx|f] x'G5 .

%=@ h/faf6 aLp pTkfbg M

of] k4ltjf6 u'0f:t/Lo tyf ;|f]t aLp pTkfbg ul/G5 . o;sf nflu aLpnfO{ g;{/L Aof8df /flvG5 . 
Aof8df h/f pTkfbg ubf{ nfOg b]lv nfOgsf] b'/L #) ;]=dL= / Ps af]6af6 csf]{ af]6sf] b'/L !) 
;]=dL= km/s kf/L nufOG5 . o;/L Aof8df h/f pTkfbg ul/;s] kl5 $) b]lv %) lbg kl5 cy{ft 
h/fdf sf7 k:g' cl3 h/f ;fg{sf] nflu tof/ x'G5 . h/fsf] hftLo u'0f x]/L /f]Kg' cl3 kftsf] 8fF7 
kfFr ;]=dL= hlt /fvL afFsL ;a} kft sf6L kmfNg' kb{5 -olb h/f sf6\g] xf] eg] h/fsf] nDafOsf] 
Ps ltxfO sf6\g ;lsG5_ . h/f sf6]/ /f]Kbf /f]usf] ;ªqmd0f a9\g] x'gfn] h/fnfO{ ltg u|fd 
8fOy]g÷O{G8f]lkmn Pd–$% k|lt ln6/ kfgLsf] emf]n_ df 8'afO nufpg' kb{5 . h/f ;fbf{ nfOg b]lv 
nfOgsf] b'/L ^) ;]=dL= / Ps af]6 af6 csf]{ af]6sf] b'/L $) ;]=dL= km/s kf/L nufOG5 .

^= aLp 5g]{ ;do M

dWo–kxf8df cuf}6] hftnfO{ ;fpgsf] t];|f] xKtfb]lv ebf}sf] klxnf] xKtf tyf dWod l;hgsf] 
hftsf] nflu c;f]hsf] bf];|f] b]lv t];|f] xKtf;Dd nufpg'kb{5 eg] 6f]lsgf;L hftsf] d"nf pRr–
kxf8df ;fpgsf] klxnf] xKtfdf /f]Kg'kb{5 .

&= hUufsf] tof/L

cuf}6] hftx?nfO{ jiff{t\sf] ;dodf nufpg' kg]{ ePsf] x'Fbf 8\ofª agfP/ /f]Kg'kb{5 t/ dWod 
l;hgsf hftx? nufpg] ;dodf jiff{t\sf] ;do x/fO{;s]sf] x'Fbf ;Ddf] hldgdf nufpg' pko'Qm 
x'G5 . ;Dd hldgdf nufpFbf l;+rfO{sf] cfjZostf sd x'G5 .
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*= dnvfb M

d'nfsf] aLp pTkfbgsf] nflu ! x]S6/ hldgsf] nflu @%–#) 6g uf]a/ dn, !)) s]=hL= gfO6«f]hg, 
*) s]=hL= km:kmf]/;, %) s]=hL= kf]6f; / @) s]=hL= af]/]S;sf] cfj:oStf kb{5 . o; lx;fan] k|lt 
/f]kgL !%)) s]= hL= uf]a/ dn kfFr s] hL gfO6«f]hg, $ s]=hL= km:kmf]/; / @=% s]=hL= kf]6f; / Ps 
s] hL af]/]S; kg{ cfpF5 . uf]a/ dn, km:kmf]/;, kf]6f;, af]/]S;sf] k'/f efu / cfwf efu gfO6«f]hg 
hldgsf] tof/sf] qmddf xfNg' kb{5 / afFsL cfwf efu gfO6«f]hg km]l/ cfwf–cfwf u/L Ps k6s 
uf]8\g] a]nfdf / csf]{ k6s 8's' cfpg] a]nfdf lbg' kb{5 .

(= hftx? M

(=! ldgf] cnL{ M

of] hftsf] d"nfsf] h/fsf] nDafO{ $) ;]=ld= / df]6fO{ *–!) ;]=ld x'G5 . aLp nufPsf] sl/a 
$)–$% lbgdf h/f vfgsf] nflu tof/ x'G5 . o;sf] h/f ;]tf] x'G5 eg] kftsf] lsgf/f sfl6Psf] 
x'G5 . k|lt h/fsf] tf}n #))–$)) u|fd;Dd x'G5 . of] dWod\ l;hgsf] hft xf] . o;sf] aLp pTkfbg 
dWo–kxf8df ul/G5 .

(=@ rfln; lbg] M

of] hftsf] d"nfsf] h/fsf] nDafO{ !% ;]=ld= / df]6fO{ & ;]=ld= x'G5 . aLp nufPsf] sl/a #%–$% 
lbgdf h/f vfgsf] nflu tof/ x'G5 . o;sf] h/f ;]tf] x'G5 eg] kftsf] lsgf/f sfl6Psf] x'b}g . of] 
cuf}6] hft xf] . o;sf] aLp pTkfbg dWo–kxf8df ul/G5 .

(=# Ko'7fg] /ftf] M

of] hftsf] d"nfsf] h/fsf] nDafO{ #)–$) ;]=ld= x'G5 eg] h/f dflyaf6 6'Kkf]lt/ ltvfl/b} hfG5 . 
aLp nufPsf] sl/a &)–*) lbgdf h/f vfgsf] nflu tof/ x'G5 . o;sf] h/f /ftf] x'G5 t/ af]qmf 
leqsf] vfg] efu rfFlx ;]tf] x'G5 . kftsf] lsgf/f sfl6Psf] x'b}g . of] k5f}6] hftsf] d"nf xf] . o;sf] 
aLp pTkfbg dWo–kxf8df ul/G5 .

(=$ xjfO{6 g]s M

of] k5f}6] hftsf] d"nf xf] . o;sf] h/f ;]tf] /+usf] x'G5 . o;sf] h/f #% ;]=ld= nfdf] / ^–* ;]=ld= 
Jof;sf] x'G5 . o;sf] h/f dflyaf6 tnlt/ ltvfl/+b} hfG5 . afnL /f]k]sf] sl/a ^)–^% lbgdf h/f 
vfgsf] nflu tof/ x'G5 . o;sf] aLp dWo–kxf8df pTkfbg ug{ ;lsG5 .

(=% 6f]lsgf;L M

of] a9L tfkqmd ;xg ;Sg] k5f}6] hftsf] d"nf xf] . vfgsf] nflu aLp 5/]sf] sl/a %)–%% lbgdf 
h/f tof/ x'G5 . o;sf] h/f sl/a @% ;]=ld= nfdf] / $ ;]=ld= Jof; ePsf] x'G5 . h/f ;]tf] /+usf] 
x'G5 eg] dflyaf6 tnlt/ ltvfl/+b} uPsf] x'G5 . of] hftsf] d"nfsf] aLp pTkfbg pRr–kxf8df ug{ 
l;kmfl/; ul/Psf] 5 .

!)= aLpsf] ;|f]t M
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d"n aLp pTkfbgsf] nflu k|hgg\ aLp / k|dfl0ft aLp pTkfbgsf] nflu d"n aLp rflxG5 . aLpsf] 
;|f]t e/kbf]{ x'g'kb{5 .

!!= aLpsf] b/ M

!)–!@ lsnf] k|ltx]S6/ .

!@= la?jf nufpg] b'/L M

cuf}6] hftsf] d"nfsf] aLp pTkfbg ug{ $%–#) ;]=ld= tyf dWod\ / k5f}6] hftsf] aLp
pTkfbg ug{ ^)–$% ;]=ld= b'/Ldf /f]Kg'kb{5 .

!#= uf]8d]n M

cuf}6] hftsf] d"nfnfO{ k5f}6] hftsf] d"nf eGbf emf/kftn] a9L ;tfpg] ePsf] x'Fbf *–!) lbgsf] 
km/sdf uf]8d]n ul//xg'kb{5 . k5f}6] d"nf nufPsf] z'?sf lbgx?df a9L emf/kft cfpg] ePsf] x'Fbf 
!%–@) lbgsf] km/sdf uf]8d]n ug'{kb{5 . la?jf pd|]sf] @)–@% lbgdf h/f pTkfbg ug]{ Kn6df 
klxnf] 6k8«]; ug'{kb{5 eg] bf];|f] 6k8«]; h/f /f]k]sf] Kn6df km"nsf] 8's' lg:sg] a]nfdf ug'{kb{5 .

!$= la?jf kftnf] agfpg] -lylgË_M

aLp 5g]{ a]nfdf aLpb]lv aLpsf] b'/L Hofb} glhs x'g] ePsf] x'Fbf la?jf pd|]sf] @)–@% lbgdf lylgª 
u/L !)–!% ;]=ld= b'/L sfod\ ug'{kb{5 .

!%= h/f pv]Ng] M

hft cg';f/ #)–&) lbg ;Dddf h/fb]lv aLp pTkfbg k|ljlw ckgfO{ aLp pTkfbg ug{sf] nflu 
h/f pv]Ng tof/ x'G5 .

!^= h/fsf] 5gf}6 M

h/f pv]nL ;s]kl5 k|To]s hft cg';f/ /fd|f];Fu lgofn]/ h/f 5gf}6 ug'{kb{5 . of] a]nfdf af]6sf] 
km}nfj6, kftsf] /+u, kftsf] lsgf/f, em';sf] k|s[lt, h/fsf] ;fO{h, cfsf/, k|sf/ cflb x]/]/ 5gf}6 
ug'{kb{5 . a]hftsf h/fx?, las[t h/fx? tyf /f]u nfu]sf h/fx? aLp pTkfbgsf] nflu /f]Kg'x'b}g .

!&= /f]Kgsf] nflu h/fsf] tof/L M

h/f pv]n]/ 5gf}6 u/L ;s]kl5 kft lt/sf] efunfO{ e]6\gfsf] cfwf/af6 @ ;]=ld= 5f]8]/ sf6L tof/ 
ug'{kb{5 eg] h/f tkm{sf] efu 6'Kkf]af6 Ps ltxfO{ b]lv Ps rf}yfO{;Ddsf] b'/Ldf 58\s] sf6]/ tof/ 
ug'{kb{5 . o;/L tof/ u/]sf h/fnfO{ /f]Kg'eGbf cufl8 @ u|fd a]leli6g k|ltln6/ kfgLdf /fvL tof/ 
u/]sf] emf]ndf !)–!% ldg]6 8'afO{ pkrf/ u/]/ dfq /f]Kg'kb{5 .

!&=! /f]Kg] tl/sf M

dflysf] tl/sfaf6 tof/ u/]sf] h/fnfO{ pkrf/ u/]kl5 /fd|f];Fu tof/ u/]sf] hUufdf $%–^) 
;]=ld=sf] b'/Ldf /f]Kg'kb{5 . /f]k]kl5 h/fsf] jl/kl/af6 /fd|f];Fu df6f] vfFb]/ k'g'{kb{5 . k'l/;s]kl5 
t'?Gt} l;+rfO{ lbg'kb{5 . /f]k]sf] !)–!% lbg kl5 la?jf d/]sf] 7fpFdf Uofk lkmlnª ug'{kb{5 .
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!*= /f]ux? M
!*=! XjfO{6 /i6 M
/f]u b]lvg] lalQs} @ u|fd 8fO{y]g Pd $% k|ltln6/ kfgLdf ldnfP/ 
af]6df 5g'{kb{5 .
!*=@ cN6/g]l/of yf]Kn] /f]u M
a]leli6g @ u|fd k|ltlsnf] aLpsf] b/n] pkrf/ ug]{ / af]6df /f]u b]lvg] 
lalQs} @ u|fd 8fO{y]g Pd $% k|ltln6/ kfgLdf ldnfP/ 5g'{kb{5 .
!*=# JofS6]/Lofsf] sfnf] ;8g M
/f]Kg] a]nfdf aLpnfO{ Pu|LdfO{l;g -)=)@Ü_ sf] emf]ndf pkrf/ u/]/ 
/f]Kg] . af]6df /f]u b]vfk/]df Pu|LdfO{l;gs} -)=)@Ü_ emf]n !)÷!) 
lbgsf] km/sdf af]6df 5g]{ .

!(= sL/fx? M
nfxL, km]b s6'jf, ;'tL{sf] nfe|] sL/f, lsy|f] cflb sL/fx? ;do ;dodf 
b]lvg] ePsf] x'Fbf sL/fsf] k|s[lt x]/L ls6gfzs laiffbL 5g'{kb{5 . 
@)= a]hftsf] / /f]u nfu]sf af]6 x6fpg] M 
aLp pTkfbg ubf{ s'g} klg ;dodf b]lvPsf a]hftsf af]6x? 
x6fpg'kb{5 . km"n km"Ng' eGbf cufl8 l5§} tyf l9nf] u/L 8's' lg:s]sf 
af]6x?nfO{ x6fpg'kb{5 . sfnf] ;8g / sfnf] v'§] /f]u nfu]sf af]6 aLp 
pTkfbg u/]sf Kn6df b]lvPdf t'?Gt} x6fpg'kb{5 .
@!= afnL leq\ofpg] M
d"nfsf sf];f k"/} kfs]kl5 dfq afnL lng tof/ x'G5 . d"nfsf] aLp km'6]/ aLp aflx/ glg:sg] 
ePsf] x'Fbf af]6df k"/} kfSg lbg'kb{5 . t/ klg w]/} kfs]df sf];f 6'lqmP/ e'O{df emg]{ ePsf] x'Fbf 
;fjwfgL ckgfpg' kb{5 . dWo–kxf8df a}zfv–h]i7 dlxgfdf / pRr– kxf8df cfiff9 dlxgfdf 
afnL leoeofpg tof/ x'G5 .
@@= aLp lgsfNg] tl/sf M
d"nfsf] aLp lgsfNg sfpnL / /fof] eGbf w]/} sl7g x'G5 . To;sf/0f n¶Ln] r'6]/ aLp lgsfNg' eGbf 
klxn] /fd|f];Fu sf];f ;'sfpg'kb{5 . sf];f;Fu} sltko aLp hfg] ePsf] x'Fbf ;fjwfgL ckgfpg'kb{5 . 
e';;lxtsf] aLpnfO{ gfª\nf]n] lgkmg]/ aLp 5'6\ofpg'kb{5 .
@#= aLp ;'sfpg] M
aLpdf lr:ofgsf] dfqf sl/a ^∞ cfpg]ul/ 3fddf ;'sfpg'kb{5 .
@$= aLpsf] pTkfbg M
d"nfsf] hftx]l/ cf}ift pTkfbg ^))–*)) lsnf] k|ltx]S6/ x'G5 .
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l;dL (Bean)

!= kl/ro

sf];]afnLx?df l;dL Ps dxTjk"0f{ t/sf/L afnL xf] . of] (Leguminosae) kl/jf/ cGtu{t kb{5 . 
o;nfO{ k|m]Gr lagsf] gfdn] lrlgG5 . o;sf] xl/of] sf];fsf ;fy} ;'s]sf aLpx? bfnsf] ?kdf 
klg k|of]u ul/G5 . l;dLdf le6fldg P, la, ;L sf ;fy} kmnfd, ;f]l8od\, kf]6fl;od\, km:kmf]/;, 
SoflN;od\ klg k|z:t} kfOG5 . o;sf] pTklQ blIf0fL d]lS;sf] jf dWo cd]l/sL b]zx?df ePsf] 
dflgG5 . of] :jod ;]lrt afnL (Self pollinated) xf] h\;n] ubf{ aLp pTkfbg ubf{ u'0f:t/df x|f; 
cfpg] ;Defjgf sd x'G5 . of] Pp6f 8] Go"6«n (Day Neutral) xf] h;n] s'g} klg df};ddf /f]k]/ o;sf] 
pTkfbg lng ;lsG5 h;n] ubf{ o;sf] gfdfs/0f rf}df;] l;dL eg]/ ul/Psf] 5 . 

@= xfjfkfgL

l;dL t/fO{b]lv pRr–kxf8df v]tL ug{ ;lsg] Ps dxTjk"0f{ sf];]afnL xf] . t/fO{b]lv pRr–kxf8df 
o;nfO{ nufpg] ;do km/s kg{ hfG5 . t/fO{df sflt{s–d+l;/df nfufO{G5 eg] dWo–kxf8df df3–
kmfu'g / ;fpg–ebf} u/L b'O{k6s ;kmntfk"j{s nufpg ;lsG5 . l;dLnfO{ cToflws hf8f] afx]s 
cGo ;dodf nufpg ;lsG5 . pRr–kxf8df eg] r}q–a}zfvdf l;dL /f]lkG5 . l;dLn] t';f/f] tyf 
lxpF ;xg ;Sb}g . l;dLsf] v]tL !%–@! l8u|L ;]lN;o; tfkqmddf /fd|f] x'G5 . cToflws udL{df / 
cToflws lr;f]df ;]rglqmof geO{ km"n emb{5g\ .

#= df6f]
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l;dLnfO{ h'g;'s} df6f]df klg v]tL ug{ ;lsG5 . cuf}6] v]tLsf nflu afn'af vfnsf] /fd|f] x'G5 eg] 
dWod\ / k5f}6] v]tLsf nflu lrD6fO{nf] / b'd6 df6f] /fd|f] dflgG5 . l;dLsf] nflu df6f]sf] lk=Pr= 
%=%–^ /fd|f] x'G5 .

$= k[ystf b'/L M

yfFqm] l;dLsf] d"n aLpsf] nflu %) ld6/ / k|dfl0ft aLpsf] nflu @% ld6/ k[ystf b'/L rflxG5 .

%= aLp 5g]{ ;do M

c;f]h–sflt{s;Dd -t/fO{, ;fpgsf] bf];|f] xKtfb]lv t];|f] xKtf;Dd -dWo–kxf8_ / cfiff9sf] bf];|f] 
xKtf -pRr–kxf8_ l;dLsf] aLp /f]Kg] ;do xf] .

^= hUufsf] tof/L M

l;dL nufpg] hUufsf] tof/L ubf{ klxn] @–# k6s vghf]t u/]/ emf/kftx? hnfO{ 26 ;s]kl5 
l;kmfl/; dfqfsf] dnvfb hldgdf xfNg'kb{5 . dn xfNbf /;folgs dndWo] gfO{6«f]hgsf] PsltxfO{ 
efu dfq hldgsf] clGtd tof/Lsf a]nf xfNg'kb{5 . dWo–kxf8 / pRr–kxf8df dn xfn]kl5 !)) 
ld6/sf] b'/Ldf lrgf] nufP/ sl/a @)–@% ;]=ld= cUnf] 8\ofª agfpg'kb{5 . o;} 8\ofªsf] ;fO{8df 
sl/a # ;]=ld= ulx/fO{df aLp v;fn]/ xn'sf k'g'{kb{5 . t/fO{df eg] ;dtn hUufdf aLp /f]Kg'kb{5 .

&= dnvfb M

sDkf]i6 dn @) d]l6«s 6g / /;folgs dn $)M$)M^) lsnf] gfO{6«f]hg, km:kmf]/; / kf]6f; 
k|ltx]S6/ .

*= hftx? M

*=! lqz'nL l3p l;dL M

of] pGdf]lrt hft xf] . o;sf] sf];fsf] nDafO{ @)–@% ;]=ld= x'G5 . o; hftsf] km"nsf] /+u ;]tf] 
x'G5 . sf];f xl/of] /+usf] nfdf], kf]l6nf] / ( -gf} cfsf/sf] x'G5 . aLpsf] /+u eg] slkm /+usf] v}/f] 
x'G5 . xl/of] sf];f vfgsf] nflu ^)–&) lbgdf tof/ x'G5 eg] aLpsf] nflu #–$ dlxgf nfUb5 . 
o;sf] aLp pTkfbg dWo–kxf8df ug{ l;kmfl/; ul/G5 .

*=@ rf}df;] l;dL M

o;sf] sf];fsf] nDafO{ !%–@) ;]=ld= x'G5 . o; hftsf] l;dLdf km"nsf] /+u a}hgL x'G5 . sf];f xl/of] 
/+usf] nfdf], kf]l6nf] x'G5 . sf];f em'Qfdf kmNg] ePsf] x'Fbf o;sf] pTkfbg cGo hftsf] l;dL eGbf 
a9L x'G5 . aLpsf] /+u sfnf] x'G5 . xl/of] sf];f vfgsf] nflu sl/a ^)–^% lbgdf tof/ x'G5 eg] 
aLpsf] nflu #–$ dlxgf nfUb5 . o;sf] aLp pTkfbg dWo–kxf8df ug{ l;kmfl/; ul/G5 .

(= aLpsf] ;|f]t M

d"n aLpsf] nflu k|hgg\ aLp / k|dfl0ft aLpsf] nflu d"n aLp ;|f]t aLpsf] ?kdf k|of]u ul/G5 . 
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aLp e/kbf]{ 7fpFaf6 Nofpg'kb{5 .

!)= aLpsf] b/ M

$)–%) lsnf] k|ltx]S6/ .
aLp /f]Kg] b'/L M
&%–!))x!%–@) ;]=ld= .

!!= yfFqmf lbg] M

aLp pd|]sf] sl/a b'O{ xKtf kl5 yfFqmf lbg tof/ x'G5 . yfFqmf lbFbf sl/a @ ld6/ cUnf] afF; jf 
cGo ?vsf] xfFuf sf6]/ lbg'kb{5 .

!@= uf]8d]n M

dWo–kxf8df l;dL nufpg] ;do jiff{t\sf] ;dodf ePsf] x'Fbf emf/kftn] w]/} ;tfpg] ub{5 . aLp 
nufPsf] af/Ldf !)–!% lbgsf] km/sdf uf]8d]n ul//xg'kb{5 . la?jf pd|]sf] @)–@% lbgdf afFsL 
/x]sf] gfO{6«f]hgsf] PsltxfO{ efu ;fO{88«]; ul/lbg'kb{5 . afFsL /x]sf] PsltxfO{ efunfO{ af]6df km"n 
km"Ng nfu]sf] a]nfdf ;fO{88«]; ug'{kb{5 .

!#= /f]ux? M
!#=! kft / sf];fsf] sf]q] /f]u M l;dLsf] aLp /f]Kg'eGbf cufl8 @ u|fd a]leli6g k|ltlsnf] aLpsf] 
b/n] pkrf/ u/]/ dfq /f]Kg'kb{5 . af]6df /f]u b]lvg' cufl8 @ u|fd 8fO{y]g Pd $% k|ltln6/ kfgLdf 
/fvL af]6df 5g'{kb{5 .
!#=@ l;ldsf] l;+b'/] /f]u M l;dL /f]Kbf ;fpgsf] t];|f] jf 
rf}yf] xKtf;Dd /f]k]df of] /f]u sd ug{ ;lsG5 . ebf}sf] 
klxnf] xKtf k5fl8 nufPsf af]6df of] /f]u a9L b]vf 
kb{5 . /f]u nfu]df af]6df sk/clS;Snf]/fO{8 gfdsf] 
9';Lgf;s laiffbL k6s–k6s 5g'{kb{5 .
!#=# l;ldsf] 89'jf /f]u M of] /f]u a9L jiff{ ePdf 
dxfdf/Lsf] ?kdf b]vf kb{5 . o;af6 arfpg af]6df 
9';Lgfzs / JofS6]l/ofgfzs laiffbL Pskl5 csf]{ u/L 
5g'{kb{5 . df]hfO{s efO{/; /f]u M ;|f]t aLp /f]u gnfu]sf] 
7fpFaf6 NofP/ /f]Kg'kb{5 . of] /f]u nfxLn] ;fg]{ ePsf] x'Fbf !=%–@ ld=ln= /f]u/ k|ltln6/ kfgLdf 
ld;fP/ !)÷!% lbgsf] km/sdf af]6df 5g'{kb{5 .

!$= sL/fx? M
!$=! v}/f] kt]/f]M of] Ps k|sf/sf] l;dLsf] kt]/f] xf] . o;sf] ;'F8n] slnnf] sf];fsf] aLpaf6 /; r';]/ 
vfO{ gf]S;fg ub{5 . o;af6 aLpnfO{ arfpgsf nflu ebf}sf] klxnf] xKtfdf aLp /f]Kg'kb{5 . jiff{t 
a9L ePsf] udL{ ;dodf o;sf] ;+Vof w]/} x'g] ub{5 . ctM afnL nufpg] ;do x]/km]/ u/]/ kt]/f]af6 
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arfpg ;lsG5 . lgoGq0f ug{ !=%–@ ld=ln= /f]u/ k|ltln6/ 
kfgLdf ld;fP/ !)÷!% lbgsf] km/sdf af]6df 5g'{kb{5 .
!$=@ nfxL sL/fM of] l;dLdf nfUg] bf];|f] dxTjk"0f{ sL/f xf] . 
o;sf] lgoGq0f ug{ !=%–@ ld=ln= /f]u/ k|ltln6/ kfgLdf 
ld;fP/ !)÷!% lbgsf] km/sdf af]6df 5g'{kb{5 .
!%= a]hftsf] af]6 x6fpg] M
l;dLsf ljleGg hftsf ljleGg u'0fx? x'G5g\ . Pp6f hftaf6 
csf]{nfO{ 5'6\ofpg kftsf] k|sf/, km"nsf] /+u, sf];fsf] nDafO{ 
/ /+u, aLpsf] ;fO{h / /+u cflb s'/fdf aLp pTkfbg ug]{ 
a]nfdf Vofn ug'{kb{5 . aLp pTkfbg u/]sf] Kn6df s'g}klg a]nfdf a]hftsf] af]6 b]vf k/]df t'?Gt} 
x6fpg'kb{5 . km"n km"n]kl5 Ps cfk;df k/;]rg x'g] x'Fbf km"Ng' cufj} a]hftsf] af]6 x6fpg'kb{5 . 
pbfx/0fsf] nflu rf}df;] l;ldsf] km"n a}hgL /+usf] x'G5 eg] lqz'nL l;ldsf] km"n ;]tf] /+usf] x'G5 .
tflnsf M aLpsf] Go"gtd u'0f:t/ M

d"n lap k|dfl0ft aLp

z'4 aLp (* k|ltzt (* k|ltzt

cgfjZos kbfy{ @ k|ltzt @ k|ltzt

cGo afnLsf] aLp x'b}g x'b}g

emf/sf] aLp x'b}g !) j6f k|lt s]hL

pdf/ zlQm &% k|ltzt &% k|ltzt

lr:ofg !) k|ltzt !) k|ltzt

!^= afnL leqofpg] M

/f]k]sf] #–$ dlxgfdf l;dLsf] sf];f aLpsf] nflu l6Kg tof/ x'G5 . l;dLsf] sf];f Ps} k6sdf 
gkfSg] ePsf] x'Fbf k6s–k6s u/L l6Kg'kb{5 . sl/a #–$ l6kfO{df k"/} Kn6 ;lsG5 . af]6df sf];f 
k"/} ;'s]kl5 dfq l6Kg'kb{5 . xl/of] sf];f l6k]df aLpsf] u'0f:t/ /fd|f] x'Fb}g .

!&= aLp lgsfNg] tl/sf M

sf];f l6k]kl5 %–& lbg;Dd 3fddf ;'Sg lbg'kb{5 / k"/} ;'s]kl5 xftn] aLp lgsfNg] sfo{ ug'{kb{5 . 
n¶Ln] s'6]/ klg aLp sf];faf6 5'6\ofpg ;lsG5 .

!*= aLp ;'sfpg] M

aLp ;kmf ul/;s]kl5 3fddf ;'sfP/ lr:ofgsf] dfqf !)Ü df emfg'{kb{5 .

!(= aLpsf] pTkfbg M

Ps x]S6/ hUufaf6 ^))–*)) lsnf] l;dLsf] aLp pTkfbg x'G5 . 
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Kofh (Onion)

!= kl/ro

d;nf afnLx? dWo] Kofh Ps dxTjk"0f{ afnL xf] . of] Pd|fO{ln8];L kl/jf/df kb{5 . Kofhsf] ufgf] 
Kofhsf w]/} kftx? ldn]/ ag]sf] efu xf] . o;nfO{ kl/jlt{t sf08 eg]/ elgG5 . Kofhsf] v]tL 
t/fO{b]lv pRr– kxf8;Dd ;kmntfk"j{s ug{ ;lsG5 . Kofhdf k|z:t dfqfdf laleGg k|sf/sf 
vlgh kbfy{x?, le6fldg cflb tOEjx? kfOG5g\ . PNnfO{n k|f]kfO{n 8fO{;NkmfO{8sf] sf/0f Kofhdf 
lk/f] jf:gf cfpFb5 . Kofhsf] pTklQ dWo–Pl;ofdf ePsf] dflgG5 . 

@= xfjfkfgL M
Kofhsf] aLp pTkfbg pkf]i0f, lztf]i0f / ;d–lztf]i0f If]qx?sf] hnjfo'df ug{ ;lsG5 . af]6sf] a[l4 
/ ljsf; tyf 8's'sf] a[l4 / ljsf; x'gnfO{ lr;f] df};dsf] h?/t kb{5 . kl5 ;Gt'lnt ?kn] a9L 
tfkqmd / ;'Vvf jftfj/0fn] ufgf] kl/kSj u/fpg / bf];|f] jif{df aLp pTkfbg u/fpg d2t ub{5 . 
sl/a @!=!) ;]lN;o; tfkqmd jfg:klts a[l4 u/fpg pko'Qm x'G5 eg] !@=*) ;]lN;o; tfkqmd 
8's' aGgsf] nflu nfebfos dflgG5 . k|rlnt Kofhsf] ufgf] ;fdfGotofM b'O{ jif]{ lj?jf xf] t/ klg 
o;nfO{ Psjif]{ afnLsf] ?kdf v]tL
ul/G5 .
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#= df6f] M
KofhnfO{ jnf}6] b'd6b]lv ux«f} lrD6\ofOnf] df6f];Ddsf ljleGgyl/sf df6f]x?df v]tL ug{ ;lsG5 t/ 
klg k|r'/ dfqfdf k|f+Ëfl/s kbfy{ / kfgL yfDg ;Sg] kfFuf] b'd6 ulx/f] / a'a{‘/fpFbf] df6f] Kofh v]tLsf] 
nflu clt pQd dflgG5 . Kofh afnLn] kfgL hd]sf] ;xg ;Sb}g . Kofh v]tLsf] nflu df6f]sf] 
lk=Pr= %=*—*=) pko'Qm x'G5 .

$= Kofhsf] ufgf] pTkfbg k|ljlwM

$=! g;{/Ldf aLp hdfpg] ;do M

dWo–kxf8df c;f]hsf] clGtd xKtfb]lv sflt{ssf] klxnf] xKtf;Dd g;{/Ldf aLp hdfpg ;lsG5 
eg] pRr–kxf8df kmfu'gsf] bf];|f] xKtfdf Kofhsf] aLp g;{/Ldf hdfO{G5 .

$=@ hUufsf] tof/L M

Kofh nufpg] hldgdf xnf]n] /fd|f];Fu vghf]tul/ tof/L ubf{ kfgLsf] lgsf;sf] klg /fd|f] Joj:yf 
ug'{kb{5 . a]gf{ ;fg]{ hUufsf] plrt tof/Lsf nflu /fd|f] vghf]t / emf/kft ;8\g] sfd ;'lglZrt 
ug{nfO{ hf]tfO{ s]xLlbg cufl8 g} ug'{kb{5 . 8Nnfx? gePsf] df6f]n] la?jfx? a9\g] dfWod k|bfgul/ 
h/fx? / z'Id hLjf0f'x?sf] a[l4 / ljsf;df d2t k'/\ofpFb5 . df6f]sf] /fd|f] vghf]tsf nflu 
slDtdf @–# k6s hf]tfO{ ug'[{ cfjZos 5. v]tnfO{ laefhg u/]/ ;'lawfhgs cfsf/df a]8x? 
agfpg'kb{5 . k|fyldstf cg'?k Jof8sf] ;fdfGo rf}8fO{ nueu !=* ld6/ / nDafO{ Jof8sf] ;dy/ 
cg';f/ l;+rfO{ / lgsf;nfO{ ;lhnf] x'g]ul/ /fVg ;lsG5 .

$=# dnvfb M

v]t tof/Lsf ;dodf @)–@% d]l6«s 6g uf]a/dn, %) lsnf] gfO{6«f]hg, *) lsnf] kmf]:kmf]/; / ^) 
lsnf] kf]6f; k|ltx]S6/ hUufdf k|of]u ug'{kb{5 . a]gf{ ;f/]sf] @)–@% lbg / $%–%) lbgdf @ k6s 
u/L %) lsnf] cltl/Qm gfO{6«f]hg vfBtOEjnfO{ v8f afnLdf k|of]u ug{' nfebfos 5 . pko'Qm 
vfBtOEj / uf]a/dnsf] dfqf bf];|f] jif{ k'gM ufgf] nufO{ aLp pTkfbg ul/g] afnLsf] nflu klg 
k|of]u ug{' h?/L x'G5 .

$=$ hft M
/]8 lqmof]nM o;sf] kftx? uf9f xl/of] /+usf x'G5g\, ufgf]x? uf9f /ftf], prfO{ eGbf Jof; a9L 
ePsf], 3fF6L ;fFu'/f], cf}ift ufgfsf] tf}n *)–!@) u|fd / :jfb lk/f] x'g] ub{5 . ufgf] pTkfbgsf] 
nflu !%)–!*) lbg nfUg] ub{5 . aLp pTkfbg ug{sf] nflu ufgf] /f]k]b]lv *–( dlxgfsf] ;do 
nfUg] ub{5 .

$=% aLpsf] ;|f]t M

e/kbf]{ 7fpFaf6 ;|f]t aLp Nofpg'kb{5 . d"n aLpsf] nflu k|hgg\ tyf k|dfl0ft aLpsf] nflu d"n 
aLp k|of]u ug'{kb{5 .
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$=^ aLpsf] b/ M

*–!) lsnf] k|ltx]S6/ .

$=& g;{/Ldf aLp hdfpg] M

Kofhsf] aLp hdfpg] g;{/Lsf] hUuf @–# k6s;Dd vghf]tul/ 8Nnf km'6fP/ tof/ ug'{kb{5 . tof/ 
u/]sf] hUufnfO{ lgd{nLs/0f ul//fVg'kb{5 . Kofhsf] aLp hdfpgsf] nflu blaPsf] vfnsf] g;{/L 
pko'Qm x'G5 . Ps x]S6/ hUufdf a]gf{ /f]KgnfO{ )=^–# ld6/ ;fO{hsf sl/a *)—!)) Aof8x? 
k|of{Kt x'G5g\ . g;{/Ldf aLp hdfpg'eGbf cufl8 a]leli6g @ u|fd k|ltlsnf] aLpsf] b/n] pkrf/ 
u/]/ dfq hdfpg'kb{5 .

$=* d'Vo v]tdf a]gf{ /f]Kg] M

a]gf{sf] pd]/ *—!) xKtf k'u]kl5 dWo–kxf8df d+l;/sf] t];|f] xKtfb]lv kf}ifsf] bf];|f] xKtf;Dd / 
pRr–kxf8df a}zfvsf] bf];|f] xKtfdf d'Vo v]tdf !%–!) ;]=ld=sf] b'/Ldf a]gf{ /f]Kg'kb{5 . a]gf{ 
;f/]kl5 g;?Gh]n;Dd l;+rfO{ ul//xg'kb{5 . cfjZostf cg';f/ !)–!% lbgdf l;+rfO{ ug'{kb{5 .

$=( uf]8d]n M

a]gf{ ;f/]sf] sl/a @)–@% lbgdf klxnf] gfO{6«f]hg 6k8«]; ug'{kb{5 eg] $%–%) lbgdf bf];|f] 6k8«]; 
ug'{kb{5 . emf/kftsf] k|sf]k cg';f/ a]nfa]nfdf uf]8d]n ug'{kb{5 .

$=!) ufgf] vGg] M

dWo–kxf8df h]i7sf] sl/a bf];|f] xKtf / pRr–kxf8df ;fpgsf] bf];|f] xKtfdf Kofhsf] ufgf] vGg] 
a]nf x'G5 .

$=!! ufgf]sf] pTkfbg M

cf}ift ufgf]sf] pTkfbg @)–@% d]l6«s 6g k|ltx]S6/ x'G5 . 

$=!@ ufgf]sf] e08f/0f M

/fd|f];Fu 3fddf ;'sfO{ So'l/ª u/]sf] ufgf]nfO{ sf7sf] ¥ofsdf ldnfP/ /fVg'kb{5 . e08f/0f ug]{ 
sf]7f cf]l;nf] vfnsf] x'g'xF'b}g . a]nf–a]nfdf sf]7fdf lgofn]/ x]/L /f]u nfu]/ ;8]sf ufgf]x?nfO{ 
x6fpg'kb{5 .

%= Kofhsf] aLp pTkfbg k|ljlwM

Kofhsf] aLp pTkfbg b'O{ tl/sfaf6 ug{ ;lsG5M
!= 	 a]gf{af6 aLp k|ljlwM of] tl/sfaf6 Ps} jif{df aLp pTkfbg x'G5 . a]df};dL hftx?sf] aLp o; 

tl/sfaf6 pTkfbg ul/G5 .
@=	 ufgf]af6 aLp k|ljlwM of] tl/sfaf6 klxnf] jif{df ufgf] pTkfbg x'G5 eg] bf];|f] jif{df aLp 

pTkfbg x'G5 . df};dL hftx?sf] aLp pTkfbg o; tl/sfaf6 ul/G5 .

%=! k[ystf b'/L M

d"n aLpsf] nflu Go'gtd\ !,))) ld6/ / k|dfl0ft aLp pTkfbgsf] nflu %)) ld6/sf] k[ystf b'/L 
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x'g'kb{5 .

%=@ aLpsf] nflu ufgf] nufpg] hUufsf] tof/L M

ufgf] /f]Kg] hUuf @–# k6s vghf]t u/L 8Nnf km'6fP/ tof/ ug'{kb{5 . aLpsf] nflu Kofhsf] ufgf] 
nufpg] hUuf tof/L ubf{ ;Ddf] agfpg'kb{5 . o;/L tof/ u/]sf] hUufdf tn pNn]lvt dfqfdf 
dnvfb k|of]u ug'{kb{5 .

%=# dnvfb M

v]t tof/Lsf] ;dodf ufgf] /f]Kg] hUufdf @)–@% d]l6«s 6g uf]a/dn %) lsnf] gfO{6«f]hg, *) lsnf] 
km:kmf]/;, ^) lsnf] kf]6f; k|lt x]S6/sf] b/n] hldg tof/ ug{] a]nfdf df6f]df k|of]u ug'{kb{5 . 
gfO6«f]hgsf] afFsL %) lsnf] dWo] cfwf efunfO{ af]6sf] a[l4 x'g] a]nfdf / csf{] cfwf efu 8's' 
lg:sg] a]nfdf b'O{ k6s u/L lbg'kb{5 .

%=$ ufgf] nufpg] b'/L M $%x#) ;]=ld= .

%=% ufgf] /f]Kg] ;do M

dWo–kxf8df c;f]hsf] klxnf] xKtfb]lv sflt{ssf] bf];|f] xKtf / pRr–kxf8df c;f]hsf] bf];|f] 
xKtfb]lv t];|f] xKtf;Dddf aLp pTkfbg ug]{ d'Vo v]tdf ufgf] /f]Kg] ;do x'G5 .

%=^ uf]8d]n M

aLpsf] /fd|f] pTkfbg lngnfO{ aLp pTkfbg Kn6x?nfO{ emf/d'Qm ug'{ cfjZos 5 . o;sf] ;fy} 
8's' lgl:s;s]kl5 8's' 9Ng] ePsf] x'Fbf df6f] r9fP/ ;xf/f lbg'kb{5 . df6f] r9fO{ ;s]kl5 la?jf 
8\ofªdf nufPsf] h:tf] b]lvG5 . 

%=^ /f]ux?M

%=^=! kk{n Anr M

of] /f]u cN6/g]l/of gfds 9';Lsf] sf/0f nfUb5 . of] 
Kofhsf] aLp pTkfbgsf] nlu lgif]lwt /f]u xf] . o;sf] 
lgoGq0f ug{sf] nflu @–# jif{;Ddsf] afnL–rqm ckgfpg' 
kb{5 . aLp g;{/Ldf hdfpg' k"j{ @ u|fd a]leli6g k|ltlsnf] 
aLpsf] b/n] pkrf/ ug'{kb{5 . aLp nufPsf] hUufdf 
/f]u b]lvgf;fy @ u|fd 8fO{y]g Pd $% k|ltln6/ kfgLdf 
ldnfP/ 5g'{kb{5 .

%=^=@ JofS6]l/ofsf] lunf] ;8g M

of] vf;u/L e08f/0fsf] ;dodf nfUg] /f]u xf] . ufgfnfO{ 
/fd|f];Fu g;'sfO{ e08f/ u/]df o;sf] k|sf]k b]vf kb{5 . 
ctM /fd|f];Fu So'l/ª ePsf] ufgf] dfq e08f/ ug'{kb{5 . e08f/ sf]7fsf] tfkqmd ;Dej eP;Dd !%) 
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;]lN;o; sfod ug'{kb{5 .

%=& sL/fx?M

%=&=! ly|K; M

of] sL/f Kofhsf] k|d'v sL/f xf] . o;n] Kofhsf] km"nsf] y'Ëfdf /; r';]/ vfO{ aLp gnfUg] cj:yfdf 
k'/\ofpFb5 . o;sf] lgoGq0f ug{ yfof]8fg @ ld=ln= 
k|ltln6/ kfgLsfb/n] ld;fP/ a]n'sLkv df}/L gePsf] 
;dodf km"nsf] y'Ëfdf /fd|f];Fu kg]{ul/ 5g'{kb{5 . sL/fsf] 
k|sf]k a9L ePdf !)–!% lbgsf] km/sdf bf]xf]/\ofP/ 
5g'{kb{5 . 

%=&=@ rfgfsf] sf];fdf nfUg] uaf/f] M

laut s]xL ;do otf o; sL/fsf] k|sf]k Kofh aLp 
pTkfbg If]qdf a9]sf] kfOG5 . o;n] km"nsf] y'Ëf vfP/ 
gf]S;fg k'/\ofpFb5 . uaf/f]sf] lgoGq0f ug{sf] nflu 
yfof]8fg @ ld=ln= k|ltln6/ kfgLdf ldnfP/ a]n'sLkv 
km"nsf y'Ëf /fd|f];Fu leHg]ul/ 5g'{kb{5 . sL/fsf] k|sf]k sd geP;Dd & lbgsf] km/sdf bf]xf]/\ofP/ 
laiffbL 5g'{kb{5 .

%=* a]hftsf] tyf /f]u nfu]sf] af]6 x6fpg] M

klxnf] 5gf}6 ufgf] pTkfbg ug{ nufPsf] af]6sf] u'0f h:t}M kftsf] /+u, la?jfsf] k|sf/, ufgf] l5lKkg 
nfUg] ;dosf] cfwf/x?df ug'{kb{5 . ufgf] vlg;s]kl5 ufgf]sf] u'0fx? h:t}M 3fFl6sf] Jof;, ufgfsf] 
/+u, Jof;, prfO{ cflbsf] cfwf/df 5gf}6 ug'{kb{5 . bf];|f] 5gf}6 km"n km"Ng'k"j{ ug'{kb{5 . km"nsf] 
sf]lknf ePsf] cj:yfdf sf]lknfsf] vf]nsf] /+usf] cfwf/df a]hftsf af]6x? lgsfn]/ x6fO{G5 . 
pbfx/0fsf] nflu /]8 lqmof]n hftsf] km"nsf] sf]lknfsf] vf]n xl/of] x'g'kb{5 . o;sf] ;fy} aLp 
pTkfbg u/]sf] Kn6df lgif]lwt /f]u nfu]sf af]6x?nfO{ k6s–k6s u/L pv]n]/ x6fpg'kb{5 .

%=( afnL le†ofpg] M

aLp kfs]kl5 aLpsf] vf]ndf sfnf]–sfnf] aLp b]vfkb{5 . of] cj:yf clwstd\ aLp kfs]sf] / oLgsf] 
plrt c+s'/0f x'g] ;+s]t xf] . jf:tjdf Kofhsf] cfwf kfs]sf] aLpx?sf] cfj/0f klg sfnf] g} x'G5 . 
ctM o;sf] sfnf] /+un] afnL kfs]sf] xf] ls h:tf] e|d x'g ;Sb5 . afnLdf kfs]sf] aLpx?sf] lzif{nfO{ 
plrt ;dodf tLg–rf/ k6sul/ sf6]/ yGsfpg'kb{5 .

%=!) aLp lgsfNg] tl/sf M

Kofhsf aLp ePsf y'ª\ufx?nfO{ sf6]kl5 3fddf /fd|f];Fu ;'sfO{G5 . ;'s]sf y'Ëfx?nfO{ n¶Lsf] 
;xfotfn] r'6]/ aLpnfO{ 5'6\ofO{G5 . e';af6 aLp lgkmg]/ 5'6\ofpg] ul/G5 .
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%=!! aLp ;'sfpg] M

e';af6 lgsflnPsf] aLpdf k|z:t dfqfdf lr:ofg x'g] xF'bf aLpnfO{ ^–*Ü lr:ofgsf] dfqf 
gxF'bf;Dd 3fddf ;'sfpg'kb{5 .

%=!@ aLpsf] pTkfbg M

k|ltx]S6/ hUufaf6 *%)–!,))) lsnf] Kofhsf] aLp pTkfbg ug{ ;lsG5 .
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/fof] (Broad Leaf Mustard)

!= kl/ro

/fof] v]tL df};d\ cg';f/ g]kfnsf ;Dk"0f{ lhNnfx?df ug{ ;lsG5 . /fof]sf] kft le6fldg tyf 
vlghx?sf] /fd|f] ;|f]t xf] . o;sf] pTklQ dWo / k"jL{ Pl;ofsf pkf]i0f If]qx?df ePsf] dflgG5 .

@= xfjfkfgLM

/fof] hf8f] ;dodf x'g] t/sf/L afnL xf] . o;sf] aLp pTkfbgsf nflu hftx]l/ dWo tyf pRr–
kxf8 pko'Qm x'G5 . t/fO{df klg /fof]sf] aLp pTkfbg 
ug{ ;lsG5 t/ la:tf/} hftLo u'0fx?sf] x|f; x'b} hfg] 
ub{5 . hUufsf] 5gf}6 ubf{ hlxn] klg l;+rfO{sf] ;'lawf 
ePsf] 7fpF /f]Hg'kb{5 .

#= df6f]M

k|z:t k|fuf/Ls kbfy{ ePsf], b'd6 vfnsf], kfgLsf] lgsf; 
ePsf] df6f] /fof]sf] aLp pTkfbgsf] nflu /fd|f] dflgG5 . 
df6f]sf] lk=Pr= ^–& pko'Qm x'G5 .

$= k[ystf b'/LM

d"n aLpsf] nflu !,^)) ld6/ / k|dfl0ft aLpsf] nflu !,))) ld6/sf] Go'gtd\ k[ystf b'/L 
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rflxG5 .

%= g;{/Ldf aLp 5g]{ ;doM

dWo–kxf8df ebf}sf] t];|f] xKtf tyf pRr–kxf8df cfiff9sf] bf];|f] xKtfdf aLp pTkfbgsf] nflu 
g;{/Ldf aLp hdfpg'kb{5 .

^= hUufsf] tof/LM

d'Vo v]tsf] tof/L ubf{ @–# k6s vghf]t u/L 8Nnf km'6fP/ /fd|f];Fu lhnfpg' kb{5 . o;/L tof/ 
u/]sf] hUufdf l;kmfl/; dfqfsf] uf]a/ dn / /;fogLs dn dWo] gfO{6«f]hgsf] Ps rf}yfO{ efu dfq 
/ cGo dnsf] ;Dk"0f{ dfqf xfn]/ clGtd tof/L ug'{kb{5 .

&= dnvfbM

/fof]sf] aLp pTkfbgsf nflu sDkf]i6 dn @) d]l6«s 6g / gfO{6«f]hg, km:kmf]/; / kf]6f; !@)M^)
M$) lsnf] k|lt x]S6/sf] b/n] hldgdf k|of]u ug'{kb{5 .

*= hftx?M

*=! v'dn rf}8f kftM o;sf] kftx? u'h'd'Hh k/]sf], $)–%) ;]=ld= nfdf] @%–#) ;]=ld= rf}8f 
x'G5g\ . o;sf] kft uf9f xl/of] x'G5 eg] kftsf] e]6\gf dl;gf] / uf]nf] x'G5 . of] cuf}6] hft xf] . 
v'dn rf}8f kftsf] aLp dWo–kxf8df pTkfbg ul/G5 .

*=@ dfkmf{ rf}8f kftM o;sf] kftx? lrNnf], xn'sf xl/of], $)–%) ;]=ld= nfdf] / @%–#) ;]=ld= 
rf}8f x'G5g\ . o;sf] kftsf] e]6\gf v'dn rf}8f kfteGbf lgs} 7"nf] / r]K6f] x'G5 . of] k5f}6] hft xf] . 
o;sf] aLp pRr–kxf8df pTkfbg ul/G5 .

*=# v'dn /ftf] kftM o;sf] kftx? KofhL /ftf] /+u ldl;Psf] xn'sf xl/of], lrNnf] vfnsf] x'G5 . 
kftsf] e]6\gf v'dn / dfkmf{ rf}8fkftsf] eGbf s]xL 7"nf] x'G5 eg] kft / 8fF7 xn'sf aflu+P/ sk 
cfsf/sf x'G5g\ . kft @%–#) ;]=ld= nfdf] / !%–@) ;]=ld= rf}8f x'G5 . v'dn /ftf] kftsf] aLp 
dWo–kxf8df pTkfbg ul/G5 .

*=$ tfª\v'jf /fof]M of] hftnfO{ dWo–kxf8df v]tL ug{ ;lsG5 . o;sf] kft xn'sf xl/of] / gzf 
lqmd /+usf] x'G5 . o;sf] kft lgs} g/d / lsgf/f yf]/} v'lDrPsf] x'G5 . of] cuf}6] hft xf] . o;sf] 
aLp dWo–kxf8df pTkfbg ul/G5 . aLpsf] b/M ^)) u|fd k|ltx]S6/ .

(= g;{/Ldf aLp hdfpg]M

/fof] g;{/Ldf a]gf{ hdfP/ d'Vo v]tdf a]gf{/f]lk aLp pTkfbg ug]{ afnL xf] . ctM klxn] g;{/Lsf] nflu 
hUuf tof/ ug'{kb{5 . o;sf] nflu g;{/LnfO{ hldgaf6 sl/a !)–!% ;]=ld= p7fP/ tof/ ug'{kb{5 . 
Aof8sf] rf}8fO{ sl/a ! ld6/ / nDafO{ sl/a %–^ ld6/ agfpg' /fd|f] x'G5 cyfj cfj:ostf cg';f/ 
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agfpg ;lsG5 . 

!)= d'Vo v]tdf a]gf{ /f]Kg]M

/fd|f];Fu vghf]tul/ tof/ u/]sf] hldgdf dnvfb k|of]u u/]/ a]gf{ /f]Kg'kb{5 . g;{/Ldf aLp 5/]sf] 
sl/a @)–@% lbgdf d'Vo hldgdf a]gf{ /f]Kgsf] nflu tof/ x'G5 . a]gf{ /f]Kg] sfd ck/fGxlt/ 
ug'{kb{5 .

!!= l;+rfO{M

a]gf{ /f]k]kl5 t'?Gt} l;+rfO{ ug'{kb{5 . sl/a Ps xKtf;Dd lgoldt kfgL lbO{/xg' kb{5 . a]gf{ ;/]kl5 
lr:ofgsf] cj:yfx]l/ !)–!% lbgdf l;+rfO{ ul//xg'kb{5 .

!@= la?jf nufpg] b'/LM

/fof]sf] hftx]l/ aLp pTkfbgsf] nflu a]gf{ nufpg] b'/L ^)–&%×$% ;]=ld= x'g'kb{5 .

!#= uf]8d]nM

/fof]sf] a]gf{ d'Vo hldgdf nufPkl5 z'?sf lbgx?df !)–!% lbgsf] km/sdf uf]8d]n ug'{kb{5 . 
la?jf ;f/]sf] @)–@% lbgdf gfO{6«f]hgsf] Ps rf}yfO{ efun] 6k8«]; ug'{kb{5 eg] $%–%) lbgdf 
csf]{ Ps rf}yfO{ dn lbg'kb{5 . afFsL efunfO{ 8's' lg:sg] a]nfdf lbg'kb{5 .

!$= /f]ux?M
XjfO{6 /i6M of] /f]u nfu]df @ u|fd 8fO{y]g Pd $% k|ltln6/ kfgLdf ldnfP/ k"/} af]6 leHg]u/L 
5g'{kb{5 .
cN6/g]l/of yf]Kn] /f]uM a]leli6g @ u|fd k|ltlsnf] aLpsf] b/n] aLp pkrf/ ug]{ . af]6df @ u|fd 
8fO{y]g Pd $% k|ltln6/ kfgLdf 3f]n]/ 5g]{ .
kfp8/L ldN8\o'M of] /f]u nfu]kl5 aLpsf] bfgf dl;gf] x'G5 / pTkfbgdf k|lts'n c;/ ub{5 . /f]uaf6 
arfpg ;Nkm/o'Qm 9';Lgfzs laiffbL h:t}M s]/fy]g -! ld=ln=_, ;Nkm]S; jf O{G;km -@ u|fd_ k|ltln6/ 
kfgLdf ldnfP/ !)÷!) lbgsf] km/sdf af]6df 5g'{kb{5 .

!%= sL/fx?M
aLp pTkfbgsf nflu nufPsf] af]6df !=%–@ ld=ln= /f]u/ k|ltln6/ kfgLdf ldnfP/ nfxL jf cGo 
sL/fx? b]lvg] lalQs} 5g'{kb{5 .

!^= a]hftsf] af]6 x6fpg]M

/fof]sf ljleGg hftx?nfO{ kftsf] /+u, kftdf em'; eP gePsf], gzfsf] /+u, kftsf] nDafO{, 
rf}8fO{, e]6\gfsf] rf}8fO{ cflbsf] cfwf/df 5'6\ofO{G5 . olb s'g} hftsf] /fof]sf] aLp pTkfbg Kn6df 
cs}{ hftsf] /fof] b]lvPdf k|dfl0fs/0fdf ;d:of cfpg] x'gfn] aLp km"Ng' cufa} af]6x? pv]n]/ 
x6fpg'kb{5 .
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!&= afnL leq\ofpg]M

w/} kfs]kl5 /fof]sf sf];faf6 ;lhn} aLp emg]{ ePsf] x'Fbf sf];fsf] /+u kx]+nf] tyf v}/f] x'gf;fy xfFuf 
;d]t sf6]/ afnL leoeofpg'kb{5 . sl/a @–# k6s u/L /fof]sf] aLp sf6]/ leoeofpg'kb{5 . dWo–
kxf8df afnL lng] sfd sl/a ^–& dlxgfkl5 a}zfvdf ul/G5 eg] pRr–kxf8df cfiff9 dlxgf;Dd 
afnL leoeofpg] sfd x'G5 .

!*= aLp lgsfNg] tl/sfM

/fof]sf] aLp sf6]kl5 y'k|f] agfP/ *–!) lbg;Dd /fvL So'l/u+ ug'{kb{5 . sf6]/ /fv]sf] $–% lbgkl5 
tnsf] aLpnfO{ dfly / dflysf] aLpnfO{ tn kf/L kmsf{P/ y'k|f] kfg'{kb{5 . sf];faf6 aLp 5'6\ofpg 
3fddf ;'sfP/ n¶Ln] r'6\g'kb{5 . xfjfdf aQfP/ e';nfO{ x6fO{ aLpnfO{ s]nfP/ ;kmf ug'{kb{5 .

!(= aLp ;'sfpg]M

/fof]sf] aLpdf lr:ofgsf] dfq sl/a &Ü Nofpg] u/L 3fddf ;'sfpg'kb{5 . aLpsf] pTkfbgM Ps 
x]S6/ hUufaf6 %))–^)) lsnf] /fof]sf] aLp pTkfbg
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s]/fp (Garden pea)

!= kl/ro

s]/fp sf];]afnLx?df Ps dxTjk"0f{ t/sf/L afnL xf] . o;sf] v]tL g]kfne/ ug{ ;lsG5 . s]/fp 
k|f]l6gsf] k|d'v ;|f]t xf] . o;df le6fldg P, ;L, SoflN;od\, km:kmf]/; / sfaf]{xfO{8«]6 k|z:t kfOG5 . 
o;sf] pTklQ Pl;ofdf ePsf] dfGotf 5 .

@= xfjfkfgLM

s]/fpsf] aLp pTkfbg t/fO{b]lv pRr–kxf8;Dd ug{ ;lsG5 . s]/fpn] jfg:klts a[l4 / ljsf;sf] 
a]nf t';f/f] ;xg ;s]klg km"n km"Ng] a]nfdf t';f/f]n] gsf/fTds c;/ ub{5 . s]/fp !)–!* l8u|L 
;]lN;o; tfkqmddf /fd|f] ;lk|g] eP klg cfs]{n / l;lSsd] hftn] a9L tfkqmd ;xg ;Sb5g\ .

#= k[ystf b'/LM

s]/fp :jo+;]lrt afnL ePsf] x'Fbf o;sf] d"n aLp pTkfbgsf nflu !) ld6/ / k|dfl0ft aLpsf] 
nflu % ld6/ k[ystf b'/L l;kmfl/; ul/Psf] 5 .

$= aLp 5g]{ ;doM

t/fO{df c;f]h–sflt{s, dWo–kxf8df c;f]hsf] clGtd xKtfb]lv sflt{ssf] klxnf] xKtf / pRr–
kxf8df kmfu'gsf] klxnf] xKtfdf s]/fpsf] aLp /f]Kg'kb{5 .
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%= dnvfbM

sDkf]i6 dn !) d]l6«s 6g / /;folgs dn $)M^)M$) lsnf] gfO{6«f]hg, km:kmf]/; / kf]6f; 
k|ltx]S6/ .

^= hftx?M

^=! ;nf{xL cfs]{nM of] cuf}6] hft xf] . o;sf] af]6 #%–$% ;]=ld= cUnf], yfFqmf grflxg] / tnlt/ 
hf]8f sf];f tyf dfly Psn sf];f kmNg] hft xf] . o;sf] km"n ;]tf] x'G5 . aLp xl/of] /+usf] / rfp/L 
k/]sf] x'G5 . o;sf] k|lt sf];fdf &–* j6f aLp x'g] ub{5g\ .

^=@ l;lSsd]M of] k5f}6] hft xf] . o;sf] af]6 cUnf] / 7"nf] x'G5 / af]6nfO{ yfFqmf rflxG5 . km"nsf] 
/+u ;]tf] x'G5 / km"n hf]8fdf lg:sG5g\ . aLpx? lrNnf / xn'sf ;]tf /+usf x'G5g / aLpsf] pd|g] 
efudf sfnf] /+usf] x'G5 .

&= aLpsf] b/M

cfs]{n !@)–!$) lsnf] / l;lSsd] ^)–*) lsnf] k|ltx]S6/ .

*= aLp /f]Kg] b'/LM

cfs]{nnfO{ %)–^)×!)–!% ;]=ld=/ l;lSsd]nfO{ &%×!%–@) ;]=ld= b'/Ldf /f]Kg'kb{5 . 

(= uf]8d]nM

s]/fpsf] af]6 l5§} a9]/ e'O{ 9fSg] ePsf] x'Fbf emf/kftn] Tolt b'Mv lbFb}g . /f]k]sf] b'O{ xKtfkl5 
gfO{6«f]hg 6k8«]; ug]{ a]nfdf xn'sf uf]l8lbg'kb{5 .

!)= /f]ux?M

v/fg] /f]uM s]/fy]g ! ld=ln= jf O{G;km jf ;Nkm]S; @ u|fd k|ltln6/ kfgLdf ldnfP/ k|To]s !)–!% 
lbgsf] km/sdf af]6df leHg]ul/ 5g'{kb{5 . /f]u nfu]sf em\ofnx? Ps} 7fpFdf /fvL hnfO{lbg'kb{5 . 
cf]O{nfpg] /f]uM o;sf] Joj:yfkg ug{ afnLrqm ckgfpg'kb{5 .

!!= sL/fM

sf];fsf] uaf/f]M ;fO{k/d]ly|g sf]nf]/f]kfO{l/km; h:tf ;Dks{ vfnsf laiffbL @ ld=ln= k|ltln6/ 
kfgLdf /fvL af]6df 5g]{ .

!@= afnL leqofpg]M

/f]k]sf] sl/a $–% dlxgfdf aLpsf] nflu sf];f l6Kg] ;do x'G5 . w]/} kfSg] a]nf;Dd sf];f gl6k]df 
lbp;f]sf] 3fddf sf];f km'6L aLp lg:s]/ gf]S;fg x'g hfG5 . ctM @–# k6s u/]/ sf];f l6Kg'kb{5 .
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!#= aLp lgsfNg] tl/sfM

s]/fpsf] sf];f /fd|f];Fu ;'s]kl5 n¶Lsf] ;xfotfn] r'6]/ aLp lgsfng ;lsG5 . xftn] aLp lgsfNbf 
w]/} ;do nfUg] ePsf] x'Fbf vlr{nf] x'G5 .

!$= aLp ;'sfpg]M

aLpdf lr:ofgsf] dfq !)Ü gcfpFbf;Dd 3fddf ;'sfpg'kb{5 .

!%= aLpsf] pTkfbgM

cfs]{n s]/fpsf] pTkfbg !,)))–!,%)) lsnf] x'G5 eg] l;lSsd]sf] pTkfbg @,)))–#,))) lsnf] 
k|lt x]S6/;Dd x'G5 .
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sfpnL (Cauliflower)

!= kl/ro

sfpnL g]kfnsf] Ps k|d'v t/sf/L afnL xf] . 
t/sf/Lsf ¿kdf vfg] ;]tf] k"mnsf] y'Fuf h:tf] x'gfn] 
o;nfO{ k"mnsf]kL klg elgG5 / of] efunfO{ cª\u|]hLdf 
s8{ (curd) elgG5 . df};d, hft tyf If]qcg';f/ 
g]kfnsf] x/]s If]qdf sfpnL v]tL ug{ ;lsG5 . t/fO{ / 
dWokxf8df o;sf] v]tL hf8f] df};ddf ul/P klg pRr 
kxf8df o;sf] v]tL udL{ df};ddf ul/G5 . sfpnLsf] 
t/sf/L vfg] efu s8{ k"mn k'mNg'eGbf cufl8sf] cj:yf 
xf] . oxL efu a9]/ sf]lknf nfuL k"mn k'mN5 / kl5 
sf];fsf] ljsf; x'G5 . 

@= afg:klts kl/ro tyf juL{s/0f

of] j|'ml;k]m/L (Crucifereae) jf a|fl;s];L (Brassicaceae) jg:ktLo kl/jf/cGtu{t k5{ . of] Ps 
zLtf]i0f / b'O{ jif]{ afnL xf] . To;}n] o;nfO{ k"mn k'mNg lr;f] / sd tfkj|md cfjZos k5{ . o;}n] 
sfpnLsf] aLp pRr / dWokxf8df pTkfbg x'G5 . t/ sfpnLsf Pl;og hftx¿sf] aLp pTkfbg 
g]kfnsf] t/fO{df ug{ ;lsG5 .

#= xfjfkfgL / df6f]

sfpnL aLp pTkfbgsf nflu ljz]if xfjfkfgL x'g' h?/L 5 . lr;f] / cf]l;nf] vfnsf] xfjfkfgL pko'St 
x'G5 . zLtf]i0f o'/f]lkog hftx¿ nfdf] cjlwsf x'G5g\ / k"mn k'mNg egf{nfOh];g (vernalization) 

cyf{t\ lr;f] Pjd\ sd tfkj|mdsf] cfjZostf x'G5 . t/ pi0f k|b]]zLo hftx¿ tftf] xfjf / a9L 
tfkj|md ;xg ;Sg] x'G5g\ . ;fwf/0ftof sfpnLsf] aLp pTkfbgsf nflu cf};t !%—@) l8u|L 
;]lN;o; tfkj|md pko'St x'G5 . o;} u/L cuf}6] vfnsf] hftnfO{ a9L tfkj|md / nfdf] lbg cfjZos 
x'G5 eg] dWod l;hg / k5f}6] hftnfO{ a9L lr;f] xfjfkfgL pko'St x'G5 . To;}n] aLp pTkfbg 
ubf{ hftcg';f/ 7fpFsf] klg 5gf]6 ug'{k5{ . cuf}6] hftsf] t/fO{ tyf ;dy/ e"lddf aLp pTkfbg 
ug{ ;lsG5 eg] dWod l;hgsf hftsf] dWo kxf8df / k5f}6] hftsf] pRr kxf8df aLp pTkfbg 
ug'{k5{ .

sfpnLsf nflu ulx/f], dlnnf] / k|z:t dfqfdf k|fª\ufl/s kbfy{ ePsf] df6f] / kfgLsf] lgsf;sf] 
klg /fd|f] Joj:yf ePsf] x'g'k5{ . df6f]sf] kLPr %=%—^=) x'g'k5{ .
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$= aLpsf] ;|f]t / aLp b/

sfpnLsf] aLp b/ #&% b]lv $)) u|fd k|lt x]S6/ nfU5 / aLpsf] ;|f]t / cGo aLp u'0f:t/ / 
k|df0fLs/0fsf] lg:;f ;+nUg x'g' h?/L 5 .

%= g;{/Ldf aLp hdfpg] ;do

dWokxf8sf nflu ebf}sf] t];|f] jf rf}yf] xKtf;Dd / pRr kxf8sf nflu c;f/sf] klxnf] xKtfb]lv 
bf];|f] xKtf;Dd g;{/Ldf aLp hdfpg'k5{ . oL a]gf{x¿ aLp 5/]sf] sl/a @)—@% lbgdf d'Vo v]tdf 
;fg{ tof/ x'G5 .

^= hUufsf] tof/L

aLp pTkfbgsf nflu 5gf]6 ul/Psf] hUufnfO{ b'O{tLg k6s;Dd /fd|f];Fu vghf]t u/L 8Nnf 
k'm6fpg'k5{ . df6f]df ePsf 9'ª\ufsf 6'j|mf, emf/kft tyf cl3Nnf] afnLsf h/fx¿ x6fpg'k5{ / oL 
;a} s'/faf6 v]t ;kmf x'g'k5{ .

&= dnvfbsf] dfqf

sfpnLsf] aLp pTkfbgsf nflu k|z:t dnvfb / cGo vlgh tTTjsf] cfjZostf k5{ . o;sf 
nflu l;kmfl/; dnvfbadf]lhd sDkf]:6 dn @) d]l6«s 6g / /f;folgs dn !@) M *) M ^) lsnf] 
gfO6«f]hg, kmf];kmf]/; / kf]6f; k|ltx]S6/sf] b/n] lbg'k5{ . o; cltl/St @) lsnf] af]/]S; / !—!=% 
lsnf] ;f]l8od df]lnA8]6 k|ltx]S6/sf] b/n] df6f]df lbg'k5{ . hUufsf] tof/Lsf] a]nf g} oL dnvfbdWo] 
sDkf]:6, kmf];kmf]/;, af]/]S;, ;f]l8od df]lnA8]6sf] ;Dk"0f{ efu / gfO6«f]hg / kf]6f;sf] cfwf efu 
df6f]df ldnfOlbg'k5{ . gfO6«f]hg / kf]6f;sf] afFsL cfwf efu k"mn k'mNg] a]nfdf k|of]u ug'{k5{ . 
sfpnL pTkfbg ubf{ cS;/ af]/f]g / df]lnA8]gd cefjsf nIf0fx¿ b]vf kg]{  x'G5 . o:tf] b]v]df 
)=@ k|ltzt af]/]S; / ;f]l8od df]lnA8]6sf] emf]n afnLdf 5g{ ;lsG5 .

*= la?jf nufpg] b"/L

cuf}6] hft ^) X $% ;]= ld= / dWod tyf k5f}6] hft &% X ^) ;]= ld= b"/Ldf /f]Kg'k5{ .

(= uf]8d]n / l;FrfO

emf/kftaf6 v]tnfO{ d'St /fVg cfjZostfcg';f/ k6sk6s uf]8d]n ug'{k5{ . a]gf{ /f]k]sf] Ps 
dlxgfdf af]6nfO{ klxnf] 6k 8«]; ug'{k5{ eg] $%—%) lbgdf bf];|f] 6k 8«]; u/L df6f] r9fpg'k5{ . 
o;n] af]6nfO{ 9Ngaf6 arfpF5 . la?jf ;f/]sf] ;dob]lv g;?Gh]n lbgsf] b'O{ k6s;Dd l;FrfO 
ug'{k5{ . t/ kl5 eg] cfjZostfcg';f/ xfjfkfgL / df6f]sf] lr:ofg x]/L !)—!% lbgsf] km/sdf 
kfgL lbg'k5{ .
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!)= k[ystf b"/L

sfpnL Ps k/;]lrt afnL xf] . o;}n] sfpnLsf] aLp pTkfbgdf lgs} Wofg lbg'k5{ . sfpnLsf] 
;]rglj|mof df}/Ln] u5{ . aLp pTkfbg ug]{ hUuf sfpnLsf cGo hftaf6 / ToxL hftsf] klg hftLo 
z'4tf gePsf aLpsf Kn6x¿af6 6f9f /fVg'k5{ . sfpnL;Fu cGo o;} ;d"xsf afnL h:t} aGbf tyf 
a|f]sfpnLaf6 k/;]rg x'g] ePsfn] ljz]if Wofg lbg'k5{ . d"n aLp pTkfbg ubf{ k[yStf b"/L Go"gtd 
!,^)) ld6/ / k|dfl0ft aLpsf nflu !,))) ld6/ b"/L x'g'k5{ .

!!= aLp afnL v]t lg/LIf0f tyf afnLsf] Go"gtd :t/x¿

sfpnL] afnLdf sDtLdf tLg k6s v]t lg/LIf0f ug'{k5{ / afnLsf] lgDg cj:yfdf lg/LIf0f ul/g'k5{ .

l klxnf] lg/LIf0f s8{sf] ljsf; x'g';Fu}
l bf];|f] lg/LIf0f s8{sf] k"0f{ ljsf;kl5
l t];|f] lg/LIf0f k"mn k'mln/x]sf] a]nf

tflnsf M sfpnLsf nflu v]tdf x'g'kg]{ Go"gtd :t/x¿

lg/LIf0f  
;ª\Vof

Go"gtd k[yStf b"/L -ld6/_ clwstd a]hftsf] af]6 -%_ clwstd /f]uL af]6 -%_
lgif]lwt /f]u

d"n aLp k|dfl0ft aLp d"n aLp k|dfl0ft aLp d"n aLp k|dfl0ft aLp

# !^)) !))) )=!) )=@)
)=!)
)=!)
)=!)

)=%)
)=@)
)=@)

cN6/g]/Lof yf]Kn] /f]u
kftsf] yf]Kn] /f]u

ANofs /:6

!@= /f]luª

sfpnLsf hftcg';f/ cfj/0fLo aflx/L u'0fx¿ (Morphological traits) km/skm/s x'G5g\ . o;}n] 
v]t lg/LIf0f a]nfa]nfdf ul//xg'k5{ . o;/L a]hftsf af]6 5fGbf sfpnLsf] cfsf/k|sf/, v's'nf]kgf 
jf sl:;Psf], Psgf; gePsf] cflb s'/fdf Wofg /fvL 5gf]6 ul/g'k5{ . ;fwf/0ftof lgDg a]nf jf 
cj:yfdf 5gf]6 ug'{ 7Ls x'G5 .

l s8{ k"0f{ ljsl;t ePkl5 5gf]6 ug'{k5{ .
l g/fd|f] s8{ ePsf af]6 x6fpg'k5{ .
l a]hftsf af]6x¿ x6fpg'k5{ .
l AofS6]l/ofsf] sfnf] ;8\g nfu]sf, cN6/g]l/of yf]Kn] /f]u nfu]sf af]6x¿ x6fpg'k5{ .

!#= d'Vo /f]ux¿

!#=! cN6/g]l/of yf]Kn] /f]u
l	 ;;fgf yf]Knfx¿ Kfftdf, 8fF7df / sf];fdf b]vf k5{g\ .
l	 of] /f]u aLp jf df6f]af6 k}mlnG5 .
l	 of] /f]u nfUg glbg ly/fd !) u|fd k|ltlsnf] aLpsf] b/n] aLp pkrf/ ug]{ .
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l	 af]6 afnLdf @ Pd= Pn= ?a/n (Rubaral) k|ltln6/ kfgLdf 3f]n]/ k"/} v]tdf 5g'{k5{ .

!#=@ Sna /6 -h/f s'lxg] /f]u_
l	sfpnLdf nfUg] of] Ps eofgs /f]u xf] . of] df6f]df /x]sf hLjf0f'sf c08f (spores) af6 

la?jfsf] h/fdf ;g]{ /f]u xf] / oL hLjf0f'sf] cfj|md0fn] h/f df]6f] x'Fb} ubf (club-shape) 

cfsf/ x'G5 / df6f]af6 vlgh tTTj lng g;Sg] x'G5 .
l	 of] /f]u a9L tfkj|md, df6f]sf] a9L lr:ofg / cDnLo kLPr (acidic pH) n] ubf{ b]vf k5{ . 
l	 a]gf{ ;fg'{cufl8 dSo'{l/s Snf]/fO8 )=)%—)=!) k|ltzt jf sfnf]d]n $ k|ltztdf 

la?jfnfO{ pkrf/ ug'{k5{ .

!#=# ;sf]{:kf]/f kftsf] yf]Kn] /f]u
l	 ;;fgf yf]Knfx¿ Kfftdf b]vf k5{g\ .
l	 of] /f]u klg aLp jf df6f]af6 k}mlnG5 .
l	 of] /f]u nfUg glbg ly/fd !) u|fd k|ltlsnf] aLpsf] b/n] aLp pkrf/ ug{'k5{ .
l	 of] /f]u nfu]df ! u|fd a]lel:6g jf gf]lag k|ltln6/ kfgLdf ldnfP/ k"/} af]6 leHg] u/L 

5g'{k5{ .

!#=$ AofS6]l/ofsf] sfnf] ;8g
l	 of] /f]u AofS6]l/of 9';Laf6 nfU5 / o;sf] nIf0f kftsf] lsgf/af6 ;'? eO{ kl5 ;Dk"0f{ 

af]6df ;5{ / cª\u|]hL eL (V) cfsf/sf v}/f tyf sfnf wAafx¿ b]vf k5{g\ .
l	 Plu|dfOl;g -)=)@Ü_ sf] emf]nn] aLp pkrf/ ug'{sf ;fy} /f]u b]vf k/]df ;f]xL vfnsf] 

emf]n af]6df !)÷!) lbgsf] km/sdf b'O{tLg k6s 5g]{ .

!$= d'Vo sL/fx¿
sfpnLdf k]mb s6'jf, v'd|], nfxL, lsy|f], aGbfsf] k'tnL, OF6a'§] k'tnL cflb sL/fn] ;tfpg] ePsf] x'Fbf 
;do;dodf sL6gfzs ljifflb h:t} dfnflyog %) O{= ;L= 5l//xg'k5{ . ;fy} ly/fdn] !) u|fd 
k|ltlsnf] aLpsf] b/n] pkrf/ ug{ ;lsG5 .
o;afx]s sfpnLdf /f]u h:t} af]/f]g / df]lnA8]gdsf] cefjsf nIf0fx¿ b]vf kg]{ x'G5 .

!%= sfpnLsf] aLp pTkfbg ug{ ul/g] ljz]if sfo{ (Curd Scooping)

sfpnLdf 8's" lg:sg ;lhnf] xf];\ eg]/ sl/a #—$ ;]= ld= ulx/f] / olQs} Jof; x'g] u/L s8{sf] 
aLrsf] efunfO{ rSs"sf] ;xfotfn] sf6]/ x6fOG5 . o; sfo{nfO{ :s'lkª elgG5 . vf; u/L s8{ lgs} 
sl:;Psf] 5 eg] of] lj|mof ug'{kg]{ x'G5 / o;n] k"mn k'mNg dbt u5{ . sfpnLsf s'g}s'g} hftx¿ w]/} 
emfFlug] x'G5g\ / yfFj|mf] lbg'kg]{ klg x'G5 .

!^= afnL sf6\g], yGSofpg] / lgsfNg]
sl/a ^)—&) k|ltzt sf];fx¿ v}/f], sfnf] /ªdf kl/jt{g ePkl5 / afFsL sf];fx¿ kx]Fnf] /ªdf 
kl/jt{g ePkl5 afnL sf6\gsf nflu tof/ x'G5 . aLp afnL s6fgL l9nf] ug'{ x'Fb}g, lsgls 
sfpnLsf sf];f k'm6\g] 8/ x'G5 . afnL sf6\g tof/ eof], ePg eGg] s]xL sf];fnfO{ xftdf df8]/ hfFr 
ug{ ;lsG5 . olb aLp b'O{ kmSn]6fdf 5'6Øf] eg] afnL sf6\g tof/ ePsf] dflgG5 . dWokxf8df 
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j}zfvsf] bf];|f] xKtfdf afnL sf6\g tof/ x'G5 eg] pRr kxf8df c;f/sf] bf];|f] xKtf;Dddf tof/ 
x'G5 . aLp sf6]kl5 u'D:ofpg sl/a Ps xKtf;Dd y'k|f] agfO{ /fVg'k5{ . rf/kfFr lbgkl5 tnsf] 
aLpsf] emfªnfO{ dfly /fvL 5f]Kg'k5{ . u'D:ofPsf]] sf];f;lxtsf] emfªnfO{ 3fddf ;'sfP/ n6\7Ln] 
r'6L aLp lgsfNg'k5{ .

!&= aLp ;kmf ug]{ / ;'sfpg]

o;/L r'6]/ lgsfn]sf] aLpsf] y'k|f]nfO{ xfjfdf atfP/ e';nfO{ x6fO{ aLpnfO{ s]nfP/ ;kmf ug'{k5{ . 
sfpnLsf] aLpdf lr:ofgsf] dfqf sl/a *Ü df Nofpg] u/L 3fddf rnfO{rnfO{ ;'sfpg'k5{ .

!*= aLp k/LIf0f / Go"gtd aLpsf :t/x¿

aLp /fd|/L s]nfP/ ;'sfO;s]kl5 aLpsf] y'k|f]af6 ljlwcg';f/ k|f/lDes gd'gf lgsfNg] / o;}af6 
y'k|f]sf] k|ltlglwTj x'g] u/L aLp ljZn]if0f / k/LIf0fsf nflu gd'gf aLp lgsfNg'k5{ . of] gd'gfsf] 
tf}n !)) u|fd x'g'k5{ . aLpsf] :t/ lgDgcg';f/ x'g'k5{—

tflnsfM sfpnLdf aLp k|df0fLs/0f tyf oyfy{ ;ª\s]tkq k|0ffnLsf nflu cfjZos Go"gtd :t/x¿

afnL z'4tf
-%_

lglij|mo kbfy{
-%_

cGo afnLsf] 
aLp clwstd
-;ª\Vof÷s]hL_

lgif]lwt emf/sf] 
aLp clwstd
-;ª\Vof÷s]hL_

a]hftsf] aLp 
clwstd

-;ª\Vof÷s]hL_

pd|g] zlSt
-%_

lr:ofg k|ltzt
-%_

oyfy{ ;ª\s]tkq -%_

d"n÷ k|dfl0ft d"n÷ k|dfl0ft d"n÷ k|dfl0ft d"n÷ k|dfl0ft d"n÷ k|dfl0ft z'4tf pd|g] zlSt

/fof] (* @ )÷) )÷) –÷– &% * (* &)

!(= aLpsf] pkrf/

aLpsf] ;Dk"0f{ s6fgL, bfpgL, ;/;kmfO, ;'sfO Pjd\ ljZn]if0f–k/LIf0f ;s]kl5 aLp yGSofpg'cufl8 
aLp e08f/0fdf aLpsf] :j:ytf tyf u'0f:t/ sfod /fVg aLp pkrf/ ug'{k5{ . ly/fd &%% w"nf]n]] 
aLp pkrf/ ug{ ;lsG5 .

@)= aLp e08f/0f tyf aGbL ljlw (Seed storage and Packaging)

aLp ;'/lIft lr:ofg k|ltztdf NofO;s]kl5 aLpsf] bfgf tyf tf}ncg';f/ ljleGg e08f/0f ug]{ 
efF8fx¿ h:t} l6gsf] a§f, sk8f÷sfuhsf] emf]nf, Knfl:6ssf] emf]nf -&)) u]hsf]_, cNd'lgodsf] 
kfpr, h'6sf] y}nf] cflbdf /fvL ;'Svf / lr;f] xfjf nfUg] jftfj/0fLo e08f/ sf]7fdf ;'/lIft ;~ro 
ug'{k5{ .

@!= aLp pTkfbg

Ps x]S6/ hUufaf6 sfpnLsf] hftcg';f/ @%)—$)) lsnf] aLp pTkfbg x'G5 / o; u'0f:t/o'St 
aLpsf] ahf/df /fd|f] d"No x'G5 .
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uf]ne]+8f (Tomato)

!= kl/ro

uf]ne]F8f (Lycopersicon Esculentum L.) ;f]nfg];L 
kl/jf/cGtu{tsf] Pp6f dxTTjk"0f{ kmn t/sf/L afnL 
xf] h;nfO{ g]kfnsf k|fo ;a} efudf v]tL ug]{ ul/G5 . 
of] PsjifL{o t/sf/L xf] / d'Vo ¿kdf lxpFbsf] ;dodf 
of] afnL nufpg] ul/G5 . t/ cfhsfn a]df};dL  
t/sf/Lsf ¿kdf Knfl:6s 6g]nleq o;sf] v]tL jif{el/ 
g} &% lhNnfdf g} ug]{ ul/G5 . Jofj;flos ¿kdf 
xfn dWo / klZrd g]kfnsf #@ lhNnfdf uf]ne]F8f 
v]tL km:6fPsf] 5 . g]kfndf uf]ne]F8f d;nfsf ¿kdf 
cGo t/sf/Ldf ld;fpg], crf/ agfP/ vfg] / s]rksf 
¿kdf w]/} k|of]u ul/G5 . uf]ne]F8fdf nfOsf]lkg (Lycopene) eGg] tTTj k|z:t dfqfdf kfOG5 / 
le6fldg ;L klg d'Vo ¿kdf kfOG5 h'g xfd|f] :jf:Yosf nflu dxTTjk"0f{ 5 . 

@= jfg:klts kl/ro / hftLo juL{s/0f

Uf]fne]F8f (Lycopersicon esculentum L., 2n = 24) ;f]nfg];L (Solanaceae) jfg:klts kl/jf/cGtu{t 
k5{ . of] afnL kmn tyf aLp afnLsf ¿kdf nufOG5 . o;sf] af]6 7"nf] / emfFlug] x'G5 / af]6sf 
cfwf/df uf]ne]F8f ;fwf/0ftof b'O{ lsl;dsf] x'G5—

lglZrt lsl;d— emfFu] (Determinate) M xf]rf], 8Nnf] / emfFlug] af]6 x'g]

clglZrt lsl;d— yfFj|]m (Indeterminate) M cUnf] / nfdf] nx/f hfg] af]6 x'g]

uf]ne]F8f Pp6f :jo+;]lrt (Self pollinated) afnL xf] h;df sL/fsf] sf/0fn] ubf{ s]xL dfqfdf -%%_ 
k/;]rg (cross pollination) klg x'g] u5{ . o;df rf/kfFr j6f k"mnsf] Pp6f e'mKkf (inflorescence)  

x'g] u5{ h;dWo] bO{rf/ j6f k"mnn] kmn lbG5g\ .

#= xfjfkfgL tyf df6f]

uf]ne]F8f Gofgf] df};ddf nufOg] / nfdf] cjlw;Dd j[l4 ljsf; eO/xg] afnL xf] . uf]ne]F8fsf] aLp 
pTkfbgdf jftfj/0fLo tTTjx¿n] dxTTjk"0f{ k|efj kfg]{ u5{g\ . tfkj|md, xfjfkfgL, k|sfz cflb 
tTTjn] la?jfsf] j[l4 ljsf;b]lv aLp pTkfbg;Dd k|efj kfg]{ u5{g\ . uf]ne]F8f pTkfbgsf nflu 
@)—@$) ;]lN;o; tfkj|md pko'St dflgG5, t/ lbg / /ftdf x'g] km/skm/s tfkj|mdn] la?jfsf 
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ljleGg cj:yfdf h:t} k"mn k'mNg], kmn nfUg] / aLp ljsf; x'g] cflbdf c;/ k'¥ofPsf] x'G5 . 
uf]ne]F8fsf] pTkfbgdf /ftsf] tfkj|mdsf] 7"nf] e"ldsf 5 . /ftsf] tfkj|md !%) b]lv @)) / lbgsf] 
tfkj|md @%) ;]lN;o;;Dddf uf]ne]F8fdf /fd|f] / w]/} kmn nfU5, t/ /flt !%) eGbf tn em/]df / 
lbgsf] tfkj|md #)° eGbf a9]df k"mn emg]{ x'G5 / kmn sd nfUg] x'G5 . o;}n] afnL nufpFbf o; 
k|sf/sf] cj:yf x6fpg] u/L aLp afnL nufpg'k5{ .

uf]ne]F8fsf nflu k|z:t dfqfdf k|fª\ufl/s kbfy{ ePsf] dlnnf] xNsf bf]d6 df6f] pko'St x'G5 
h;sf] kLPr (pH) dfg ^=% b]lv &=) ;Dd x'g'k5{ . ;fy} df6f]df kfgL ghDg] t/ kof{Kt dfqfdf 
lr:ofg  ePsf] x'g'k5{ .

$= g;{/Ldf a]gf{ pTkfbg ug]{ tl/sf 

uf]ne]F8fsf] a]gf{ g;{/Ldf tof/ kf/]/ d'Vo af/Ldf kl5 
/f]Kg] ul/G5 . o;f] ubf{ ;fgf]df a]gf{sf] /fd|f] x]/rf/ 
ug{ ;lsG5 . o;sf nflu !—!=@% ld6/ rf}8fO ePsf] 
/ @—@=% ld6/ nDafO ePsf] g;{/L Aof8 agfpg'k5{ . 
g;{/L Aof8 hldgsf] ;txb]lv !% ;]= ld= dfly p7]sf] 
x'g'k5{ . aLpnfO{ nfOgdf %—& ;]= ld= sf] b"/Ldf 
/f]Kg'k5{ / xNsf df6f] jf afn'jfn] k'l/lbg'k5{ . g;{/Ldf 
a]gf{ kx]Fnf] b]lvPdf cfjZostfcg';f/ o'l/ofsf] emf]n 
agfP/ 5g{ ;lsG5 cyjf ufO{sf] upFt ! M % cg'kftdf 
kfgL;Fu ld;fP/ klg 5g{ ;lsG5 . a]gf{ nueu Ps dlxgfdf rf/kfFr kftsf] ePkl5 /f]Kg tof/ 
x'G5 . oL a]gf{x¿ g;{/Ldf k|ToIf 3fd / 7"nf] jiff{af6 arfpg dflyaf6 Knfl:6ssf] 6g]n nufpg 
;lsG5 . ;fwf/0ftof t/fO{df ebf}–c;f]hlt/ aLp /flvG5 eg] dWokxf8df r}q–j}zfvdf aLp 
g;{/Ldf /flvG5 .

%= aLpsf] ;|f]t tyf aLp b/

aLp k|df0fLs/0f ePsf] k|df0f;lxt ;xL ;|f]taf6 NofPsf] aLp x'g'k5{ / Ps x]S6/sf nflu $))—
%)) u|fd eP k'U5 .

^= hUufsf] tof/L / aLp a]gf{ ;fg]{

hldgdf /fd|f];Fu tLgrf/ k6s k|f/lDes vghf]t u/]kl5 8Nnf k'm6fP/ emf/ x6fO{ df6f]nfO{ 
a'/a'/fpFbf] agfpg'k5{ . uf]a/ dn hf]Tg'eGbf cufl8 g} hldgdf 5g{' pko'St x'G5 .

uf]ne]F8fsf] a]gf{ @%—#) lbgsf] ePkl5 rf/kfFr kft ePsf] cj:yfdf /f]Kgsf nflu tof/ x'G5 . 
aLp pTkfbg ug{sf nflu a]gf{nfO{ ^) X ^) ;]= ld= b"/Ldf /f]Kg' pko'St x'G5 / a]gf{ /f]Kg] a]nf 
;fFemkv /f]k]/ /fd|f];Fu kfgL xfNg'k5{ .
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&= afnL rj|m

uf]ne]F8f / o; kl/jf/sf cGo afnLx¿ h:t} eG6f, vf];f{gL cflbdf df6f]af6 ;g]{ /f]ux¿sf] 7"nf] 
k|sf]k x'g] ;Defjgf Hofbf x'G5 . o;}n] tLgb]lv rf/ jif{sf] km/s x'g] u/L afnL rj|m ckgfO{ 
uf]ne]F8fsf] aLp afnL nufpg] ug'{k5{ .

*= k|fª\ufl/s / /f;folgs dnvfbsf] dfqf

@% d]= 6g k|ltx]S6/sf] b/n] uf]a/ dn df6f]df ldnfpg'k5{ . /f;folgs dn gfO6«f]hg, kmf];kmf]/; 
/ kf]6f; !)) M %) M %) ls= u|f= k|ltx]S6/sf] b/n] df6f]df ld;fO{ /fVg'k5{ h;dWo] cfwf o'l/of / 
k"/} dfqf 8LPkL / kf]6f; dn hUuf tof/ u/]kl5 / cfwf o'l/of a]gf{ ;f/]sf] Ps dlxgfkl5 / k"mn 
k'mNg] a]nf u/L b'O{ k6s 6k 8«]; ug{'k5{ . afnL nufpg] If]q, :yfg x]/L cfjZostfcg';f/ ;"Id 
kf]ifs tTTjx¿ h:t} af]/f]g, lhª\s, Dofª\uflgh cflb kmn /fd|f] nfUg k|of]u ug'{k5{ .

(= l;FrfO

uf]ne]F8f aLp afnL nufpFbf a8f] xf]l;of/Lsf ;fy 7Ls ;dodf Pjd\ g a9L g 36L 7Ls dfqfdf 
x'g] u/L kfgL k6fpg'k5{ . uf]ne]F8fdf k"mn k'mNg] / kmn nfUg] ;dodf pko'St dfqfdf l;FrfO eof] 
eg] kmnsf] u'0f:t/ /fd|f] x'G5 . kmn nflu/x]sf] a]nf ef/L jiff{ ePdf kmn k'm6\g] / emg]{ x'G5 . ;fy} 
l9nf] l;FrfO u/]df kmnsf] u'0f:t/ sd x'G5 / :jflbnf] x'Fb}g .

!)= af]6 afnL 5fF6\g] / yfFj|mf] nufpg]

uf]ne]F8fsf] af]6 kmn nfu]/ 9Ng glbg ;dodf 8f]/L jf tf/n] a]/]/ Ps cfk;df 5'§ØfO{ arfp 
ug'{k5{ . ;fy} /f]u–sL/faf6 arfpg klg vf; :ofxf/ ug'{k5{ . uf]ne]F8fsf] hftcg';f/ yfFj|mf] 
nufpg'k5{ .

!!= k[yStf b"/L

d"n aLp pTkfbgsf nflu %) ld6/ / k|dfl0ft aLpsf nflu @% ld6/ tyf hftsf] lsl;d x]/L cGo 
b]zdf #)) ld6/;Dd klg l;kmfl/; ul/Psf] 5 .

!@= uf]8d]n÷:ofxf/;';f/

uf]ne]F8f nufPsf] 7fpFdf emf/ b]Vg]lalQs} x6fpg'k5{ / cfjZos k/]df df6f]sf] ps]/f klg lbg'k5{ . 
uf]ne]F8fsf] af]6n] kfgL hd]sf] ;xg ;Sb}g, To;}n] l;FrfO ug]{ a]nfdf ljz]if Wofg k'¥ofpg'k5{ . 
a]nfa]nfdf lg/LIf0f u/]/ ;'s]sf tyf /f]u–sL/f nfu]sf xfFufx¿ x6fpFb} hfg'k5{ .

!#= a]hftsf af]6x¿ x6fpg]

aLp pTkfbgsf nflu a]hftsf af]6x¿ x6fpg] sfd dxTTjk"0f{ x'G5 . d"n la?jfsf u'0fx¿eGbf 
km/s u'0fx¿ ePsf] la?jfnfO{ a]hftsf] af]6 elgG5 . o:tf af]6x¿nfO{ b]Vgf;fy t'?Gt x6fpg'k5{ . 
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o;sf ;fy;fy} /f]u tyf sL/f nfu]sf af]6x¿ / ;'s]sf kmn k'i6 gePsf af]6x¿nfO{ klg d'Vo 
¿kdf k"mn k'mNg'cufl8, k"mn k'mn]kl5 / kmn nfUg] a]nfdf x6fpg'k5{ .

!$= v]t lg/LIf0f / Go"gtd afnL :t/x¿

u'0f:t/Lo aLp pTkfbg ug{sf nflu ;DalGwt lgsfoaf6 cfPsf k|fljlwsx¿n] a]nfa]nfdf v]taf/Lsf] 
v8f afnL lg/LIf0f ug]{ ul/G5 . o;sf nflu aLp pTkfbs ls;fgn] If]qLo aLpljhg k/LIf0f 
k|of]uzfnfdf k"j{hfgsf/L kmf/fd e/L lgj]bg lbg'k5{ . v]tdf nufOPsf] uf]ne]F8f afnLsf] lg/LIf0f 
d'Vo ¿kdf k"mn k'mNg'cufl8, k"mn k'mln;s]kl5 / kmn kl/kSj x'g] a]nfdf u/L tLg k6s ug{'k5{ .

tflnsf M uf]ne]F8fsf nflu v]tdf x'g'kg]{ Go"gtd :t/x¿

lg/LIf0f 
;ª\Vof

Go"gtd k[yStf b"/L
-ld6/_

clwstd a]hftsf] af]6
-%_

clwstd /f]uL af]6
-%_ lgif]lwt /f]u

d"n aLp k|dfl0ft aLp d"n aLp k|dfl0ft aLp d"n aLp k|dfl0ft aLp

# %) @% )=!) )=@)

)=@) )=%) Df]fhfOs efO/; 

)=@) )=%) AofS6]l/on lnkm AnfO6

)=@) )=%) cnL{ AnffO6

!%= d'Vo /f]ux¿ tyf ltgsf] Joj:yfkg

!%=! a]gf{ s'lxg] /f]u (Damping off)

of] /f]u lklyod jf kmfO6f]kyf]/f (Pythium or 

Phytophthora) eGg] 9';Lsf] sf/0fn] nfU5 . o;n] ubf{ 
g;{/Ldf a]gf{sf] h/f tyf 8fF7 s'lxO{ af]6 d/]/ hfG5 . 
o;sf] lgoGq0f ug{sf nflu SofK6g ! u|fd k|lts]hL 
aLpsf] b/n] aLp pkrf/ ug]{ / g;{/Ldf kfgLsf] 
/fd|f] lgsf; ug{'k5{ . ;fy} df6f]nfO{ kmd]{N8]xfO8 
(formaldehyde) n] lgd{nLs/0f ug{ klg ;lsG5 .  

!%=@ cuf}6] 89'jf /f]u (Early Blight) 

o;sf] pkrf/sf nflu 8fOy]g h]8–&* (Diathane 

z-78) @ u|fd k|ltln6/ kfgLdf ld;fP/ 5g{ ;lsG5 . 
;fy} /f]u cj/f]ws hftx¿ nufpg ;lsG5 . 

!%=@ k5f}6] 89'jf /f]u (Late Blight) 

o;sf] lgoGq0fsf nflu klg # u|fd 8fOy]g h]8–&* 
(Diathane 2-78) !)—!% lbgsf] km/sdf 5g{'k5{ / /f]u 
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cj/f]ws hftx¿ nufpg ;lsG5 . 

!%=# AofS6]l/on cf]Onfpg] /f]u (Bacterial 

Wilt)  

of] /f]usf] lgoGq0fsf nflu :6«]K6f]dfOl;g 
(streptomycin sulfate (oxytetracycline) gfds) 

AofS6]l/ofgfzs ljifflb k|of]u u]{], aLp pkrf/ 
ug]{ tyf afnL rj|m ckgfpg] ug{'k5{ . 

!%=$ efO/; /f]ux¿

efO/;n] nfUg] /f]ux¿sf] lgoGq0f ug{ XjfO6 
ˆnfO{ (white fly) sL/fsf] lgoGq0f ug{'k5{ 
h;sf nflu l8dfj|mf]g (Dimacron) ! ld= ln= 
Ps ln6/ kfgLdf ld;fO{ 5ls{lbg ;lsG5 / /f]u nfu]sf af]6x¿nfO{ t'?Gt gi6 ug{'k5{ .

!^= d'Vo sL/fx¿ / ltgsf] /f]syfd

!^=! kmnsf] uef/f]M o;sf] lgoGq0f ug{ dfnflyog O{;L @ ld= ln= k|ltln6/ kfgLdf xfn]/ 5g]{ .

!^=@ yf]Kn] vk6]M o;sf nflu klg dfnflyog jf /f]u/ 5g{ ;lsG5 .

!^=# nfxL sL/fM o;sf] lgoGq0f ug{ dfnflyog k|of]u ug{'k5{ .

!&= aLp afnL s6fgL

aLpsf nflu kmnnfO{ af]6d} kfSg lbg] / k"0f{ kl/kSj ePkl5 dfq kmnx¿ l6Kg'k5{ .

!*= aLp lgsfNg] tl/sf (Seed Extraction)

lgDg tl/sfaf6 uf]ne]F8fsf] aLp lgyfg{ jf lgsfNg ;lsG5 .

!*=! s'xfP/ aLp lgsfNg] tl/sf (Fermentation 

method)

o; tl/sfdf /fd|f];Fu kfs]sf kmnnfO{ sf6L ldr]/ 
n]bf] agfO{ sf7 jf Knfl:6ssf] efF8fdf b'O{tLg lbg 
/fv]/ s'jfpg] ul/G5 . o;f] u/]kl5 clGtddf k'i6 
aLp efF8f]sf] lkFwdf a:5 / To;nfO{ /fd|f];Fu kfgLdf 
kvfn]/ ;'sfpg] ul/G5 .
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!*=@ sk8f w'g] ;k{msf] k|of]u u/]/ (Use of Sodium carbonate)

#)) u|fdhlt ;k{m $ ln6/ tftf] kfgLdf 3f]n]/ ;f]xL cg'kftdf ;f]xL cfotg a/fa/sf] uf]ne]F8f 
ldr]/ n]bf] agfO{ ld;fpg'k5{ / Ps /ft 5f8]/ ef]lnkN6 ;kmf u/L aLp 5fGg'k5{ / 3fddf 
;'sfpg'k5{ .

!*=# cDnsf] k|of]u u/]/ (Use of Hydrochloric acid)

of] tl/sf Jofj;flos ¿kdf 7"nf] dfqfdf ug'{kbf{ k|of]u x'G5 . o; tl/sfdf ;j{k|yd aLpsf] n]bf] 
5'§ØfOG5 / s'xfpg /fv]sf] k|lt !) ln6/sf] aLpsf] n]bf]df xfO8«f]Snf]l/s cDn (concentrated 

hydrochloric acid) sf] %^& ld= ln= ldnfO{ n6\7Ln] ldr]/÷df8]/ rnfpg] / cfwf 306fkl5 To;nfO{ 
5fg]/ aLp 5'§Øfpg'k5{ / o;/L 5'§ØfOPsf] aLpnfO{ 3fd5fof kf/L ;'sfpg'k5{ . 

!(= aLp ;'sfpg] / aLp pkrf/

aLpnfO{ /fd|f];Fu ;kmf u/]/ tftf] xfjf rnfO{ ls:tLdf 
lkFmhfP/ ;'sfpg'k5{ / lr:ofg &—*% df Nofpg'k5{ . 
e08f/0f ug{'eGbf cufl8 pSt aLpnfO{ ly/fd &%% w"nf]n] 
pkrf/ ug{'k5{ . 

@)= aLp k/LIf0f / aLp k|df0fLs/0fsf :t/x¿

/fd|f];Fu ;'sfP/ tof/ ePsf] aLpsf] gd'gf ;ª\sng u/L 
k|of]uzfnfdf k/LIf0fsf nflu k7fpg'k5{ . u'0f:t/Lo 
uf]ne]F8fsf] aLpdf lgDgcg';f/ u'0f:t/ x'g'k5{ / ;xL aGbL y}nfx¿df ahf/sf nflu tof/ ug'{k5{ .

tflnsf M uf]ne]F8f aLpdf k|df0fLs/0f tyf oyfy{ ;ª\s]tkq k|0ffnLsf nflu x'g'kg]{ cfjZos Go"gtd :t/x¿

afnL z'4tf
-%_

lglij|mo 
kbfy{
-%_

cGo afnLsf] 
aLp clwstd
-;ª\Vof÷s]hL_

lgif]lwt emf/sf] 
aLp clwstd
-;ª\Vof÷s]hL_

a]hftsf] aLp 
clwstd

-;ª\Vof÷s]hL_

pd|g] 
zlSt
-%_

lr:ofg 
k|ltzt
-%_

oyfy{ ;ª\s]tkq
-%_

d"n÷ 
k|dfl0ft

d"n÷ 
k|dfl0ft

d"n÷ k|dfl0ft d"n÷k|dfl0ft d"n÷k|dfl0ft z'4tf pd|g] 
zlSt

Uff]ne]F8f (* @ %÷!) )÷) –÷– ^% ( (& &)

@!= aLp aGbL / e08f/0f

aLpnfO{ Knfl:6s jf sf7sf] efF8f]df xfjf gl5g]{ u/L #@) ;]lN;o;df / ^% lr:ofg ePsf] 
cj:yfdf /fv]df #—$ jif{;Dd ;lhn} e08f/0f ug{ ;lsG5 .

@@= aLp pTkfbg

!))—!@) s]hL k|ltx]S6/ pTkfbg lng ;lsG5 .
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v08 3
aLp e08f/0f tyf

Joj:yfkg
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aLp k|zf]wg, e08f/0f / pkrf/ ljlw
                                   

!= kl/ro M
j9bf] hg;+VofnfO{ vfwfGg pknJw u/fpg ljleGg pGgt k|ljlwx?sf] k|of]u ul/ yf]/} 7fp / ;dodf 
j9L pTkfbg lbg] aLp jfnLx?sf] ljsf; u/]/ To;nfO k|of]u ug'{ cfjZos 5 eg] csf]{ tkm{ jif{ 
e/L ldlxg]t u/]/ pAhfOPsf] aLpnfO{ plrt t/Lsfjf6 ;+/If0f ul/ /fVg' / cfjZos k/]sf] ;dodf 
Gofof]lrt 9+ujf6 aLp ljt/0f ul/ vfw ;'/Iffdf 6]jf k'–ofpg' plts} h?/L 5 . ljut jif{x?df 
ul/Psf cWoog / kl/If0fjf6 vfwfGg tyf aLp jfnL s6fgL b]lv clGtd cGg pkef]u ;Dd !% 
b]lv @) k|ltzt IftL x'g] u/]sf] 5 . of] Ifltjf6 jrfpg /fd|/L pGgt k|ljlwjf6 aLp k|zf]wg+ tyf 
e08f/0f ul/ aLp tyf vfwfGg afnL nfO{ jrfpg' cfjZos 5 .

@= aLp k|zf]wg
aLpdf /x]sf ; ;fgf aLpsf 6's|f e';,ls/f df6f] emf/kftsf] aLp cnu 5"6ofpg] k|s[ofnfO{ aLp 
k|zf]wg elgG5 .

@=! aLp k|zf]wg lsg ug]{ M

 aLp k|zf]wgjf6 Ps gf;sf 7'nf tyf kf]l6nf aLp 5l6G5g / /f]u 9'l; ls/f nfUg] ;+Defjgf sd 
x'G5 / aLpsf] pdf/zlQm j9L x'G5 ;fy} aLpsf u'0f :t/ x|f; x'b}g .

@=@ aLp k|zf]wg s;/L ug]{ M

aLp jfnL /fd|/L kfls;s]kl5 afnL s6fgL ul/ y|]l;+u tyf r'6fO{ ul/ /fd|/L ;'sfO{ To; aLpnfO 
k|zf]l;ª ul/ cyjf aLpnfO{ /fd|/L ;kmf ul/ Psgf;sf] aLp cnu 5'6ofpg' k5{ . aLpdf emf/kftsf] 
aLp,ls/f,9'+uf,df6f] e';,cflb x'g' ePg .

#= aLp e08f/0f
aLp hLljt a:t' ePsf]n] o;nfO{ e08f/0f ubf{ lgs} Wofg k'¥ofpg' kb{5 .  aLp e08f/0fsf] vf; 
p2]Zo aLpnfO{ hLjGt ?kdf /fVg', sL/f, 9F';L / d';f cfbLaf6 arfpg', rflxPsf] ;dodf aLp k|of]u 
ug{sf] nflu aLpsf] u'0f:t/ / hLjGtkgf arfP/ /fVg' g} xf] . g]kfndf afnL kfSg] / e08f/0f ug]{ 
a]nfdf kfgL kg]{, cfw'lgs e08f/0f u[xsf] sdL, b'u{dtfsf] sf/0fn] pTkfbg If]qdf aLp e08f/0f 
cfˆg} lsl;dn] ug'{kg]{ afWotf /x]sf] 5 . aLpsf] e08f/0f /fd|f];Fu ug{ ;lsPg eg] aLpdf laleGg 
lsl;dsf sL/fx? nfUg], 9F';Lx? pd|g] ub{5 / aLp ;8\g] / uGxfpg] x'G5 . rf]6k6s nfu]sf aLp, 
/fd|f];Fu g;'sfPsf, / a9L lr:ofg ePsf aLpx? /fVbf o:tf] ;d:ofx? cfpF5g . aif]{gL plrt 
k|fljlws 1fgsf] sdL ;fy} plrt e08f/0fsf] cefjsf] sf/0f sl/a @)–@%Ü ;Dd cgfh jf aLp 
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gf]S;fg x'g] u/]sf] kfO{G5 .  o;sf] Go"lgs/0fsf] nflu s]xL k|fljlws 1fg ;fy} e08f/0f lalwsf] 

af/]df tn a[:tLt hfgsf/L lbOPsf] 5 . 
aLp e08f/0f ug{' cl3 aLp k|s[lt cg';f/ ljeLGg tTjn] e08f/0f c;/ kfg]{ x'bf e08f/0f k'j{ lgDg 
tTjx?df Wofg k'¥ofpg' h?/L x'G5 . 

#=! aLp e08f/0fdf k|efj kfg]{ tTjx?

#=!=! aLpsf] lr:ofg M

lr:ofg eg]sf] aLpsf] kfgLsf] dfqf xf] . aLp Ps lhljt j:t' xf] . t;{y ;'/lIft e08f/0f ug{ jfnL 
sf6g] ;do b]lv /fd|/L Vofn /fVg' kb{5 . jfnLsf6bf cS;/ u/]/ !$ b]lv @$ k|ltzt lr:ofgdf 
sf6g' dgfl;j x'G5 . aLp e08f/0f ug{' cl3 /fd|/L ;kmf tyf k|;f]wg ul/ @ b]lv # k6s 3fddf 
;'sfO{ aLpsf] lr:ofg !) b]lv !@ k|ltztdf NofO{ clg dfq e08f/0f ug{ plrt x'G5 . 

#=!=@ e08f/0fsf] tfks|d M

lr:ofg h:t} tfks|dn] klg aLp tyf cGg e08f/0fdf c;/ kfb{5 .aLp e08f/0fdf tfks|d b'O{ 
lsl;dsf] x'G5 . e08f/0f jflx/sf] tfks|d / e08f/0f leqsf] tfks|d -xfjf / cgfhsf] tfks|d_.

uld{ ofddf jflx/sf] tfks|d j95 o;n] e08f/0fdf c;/ kf/L leqsf] tfks|d j9fO{ lbG5. o;l/ 
tfks|d j9] kl5 leqsf] xfjf tft]/ dfly p8b5 / jfikLs/0f eP/ /flt tfks|d 36g uO{ ;f] jfik 
kflgdf kl/0ft eO{ yf]kfsf] ?kdf cgfhdf v:b5 . o;/L of] k|s[of nuftf/ eO{ /xg] x'Fbf aLp tyf 
cGg leHb5 / 9'l; pTkGg eO{ aLp s'lxG5 .

tflnsf M vfwfGg tyf bnxg jfnLsf] aLpdf lr:ofg k|ltzt j9Ldf

s|=;= lr:ofg k|ltzt -j9Ldf_ vfwfGg tyf bnxg jfnLsf aLp

! !) skf;, jl;{d, n';{g

@ !! sf]bf]

# !@ uxF,ds},hf],h

$ !# wfg

#=!=# ;fk]lIfs cfb|tf M

xfjfdf /x]sf] kfgLsf] dfqfnfO{ ;fk]lIfs cfb|tf elgG5 eg] aLpdf cfˆg} lr:ofg x'G5 . xfjfdf 
lr:ofg j9L ePdf aLpdf sd ePdf xfjfjf6 aLp lr:ofg ;f]:b5 . xfjf jGb ef8f]df cgfh 
;lr+t ubf{ xfjf jGb gePsf] ef8fdf] eGbf @—# k|ltzt lr:ofg sd x'g'kb{5 .;fk]lIfs cfb|tf 
^%—&% Ü ;Ddf aLp e08f/0f /fd|f] x'G5 .

l	 cGg e08f/0f ug'{ cl3 aLpnfO{ e"O{sf] lr:ofgaf6 hldgsf] ;txaf6 cln dfly p7fFO{ 
sf7sf] kmNofsdf /fVg' k5{ .

l	 e08f/0f ug]{ sf]7f lztn cf]efgf] Pj+ xfjf v]Ng] x'g'sf ;fy} aflx/L aftfj/0faf6 c;/ 
gkg{] x'g' k5{ .
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l	 e08f/0f ug]{ sf]7f sf]7L, esf/L, l;8aLg, cflbnfO{ ;/;kmfO{ u/L /fVg' kb{5 .
l	 aLp e08f/0f ug'{ cl3 dfnflyogsf] emf]n )=% k|ltzt n] pkrf/ ug'{ kb{5 .
l	 k'/fgf] aLp ePsf] e08f/df gofF aLp e08f/ ug'{ x'b}g .	

aLp e08f/df /flvPsf aLpx? nfO{ /f]u ls/f tyf d';f af6 ;'/lIft /fVg laif]z Wofg k'/fpg' 
cfjZos 5 . aLp /fVg] ;fwgx? - af]/f, esf/L, l;8lag, cfbL_ nfO{ ls6gfzs tyf /f]ugfzs 
laifflb af6 pkrf/ u/L e08f/ ug'{k5{ . aLpnfO{ 3/]n' hl8a6L - af]emf], ltt]kftL, l6Dd'/ _ af6 
pkrf/ u/]/ kgL aLp ;'/lIft /fVg ;lsG5 .

#=!=$ cgfh÷aLpsf] ef}lts z'4tfM 

aLpdf ldl;P/ cfPsf 8fF7, kft, 9'+uf, df6f] cflb cjfl~5t a:t'x?df cf]l;g], ;'Sg], tfTg], ;]nfpg] 
cfbL u'0fx? cgfheGbf km/s x'g], tf}ndf cGt/ x'g] x'gfn] ;'sfpg] sfddf afwf k'Ug ;S5 . 
6'lqmPsf, r]K6LPsf bfgfx? ePsf] aLpdf sL/fsf] gf]S;fgL a9L x'g] ;Defjgf x'G5 . 

#=!=% cgfh÷aLpsf] lsl;dM 

k'/fgf] cgfhdf sL/fx? z'?d} ;+qmldt ePsf] x'g;Sg] x'gfn] To:tf] cgfhnfO{ cnUu} /fVg] tyf 
z'?d} pkrf/ ug]{ ug'{kb{5 . afnL cg';f/ laleGg k|sf/sf aLpdf cnu cun k|sf/sf sL/fx? 
nfUg] x'Fbf pkrf/ ubf{ Vofn ug'{kg]{ x'G5 .  k'/fgf] cgfh /f]u sL/fx? z'?d} ;+qmldt ePsf] x'g;Sg] 
ePsf]n] To:tf] cgfhnfO{ cnUu} /fVg] tyf z'?d} pkrf/ ug]{ ug'{kb{5 . 

#=!=^ e08f/0f ug]{ 3/sf] l:ylt / ;'lawfM 

gr'lxg] / xfjf lgolGqt e08f/0fdf aLp tyf cgfh arfpg ;xh x'G5 .  leQfsf] agf]6 / /·, 
em\ofn, 9f]sf / e]lG6n];gsf] cal:yt / e08f/0f /x]sf] :Yffg laz]ifn] klg e08fl/t aLpnfO{ 

k|eflat u/L /xG5 . 

#=!=& cgfh÷aLp /fVg] efF8f÷y}nfsf] k|sf/M 

;'wfl/Psf] l6g jf h:tf kftfsf] esf/L jf l;d]G6af6 lgld{t esf/Lsf] k|of]uaf6 sL/f, r/f, d';f 
/ lr:ofgaf6 aLpnfO{ ;lhn} hf]ufpg ;lsG5 . :Yfflgo kl/a]z cg';f/ pknAw afF;, lgufnf] / 
sf7sf esf/Lx?nfO{ klg k|of]udf Nofpg ;lsG5 t/ o:tf esf/Lx? k|of]u ubf{ df6f] / uf]a/n] 
/fd|/L lnk]/ leq ePsf ;a} Kjfnx? aGb ug'{kb{5 . 

#=!=* e08f/ tyf af]/f, efF8fsf] ;kmfO{ / la;+qmd0fM

e08f/ sf]7f tyf cGg af]/f jf efF8fx? /fd|/L ;kmf u/L laiffbLåf/f la;+qmldt u/fPkl5 pQm 
dfWodaf6 cgfhdf sL/f pAhg kfpFb}g\ . cGoyf sf]7fdf k'/fgf] aLpsf] caz]if, k'/fgf] af]/fdf /x]sf] 
sL/fsf] aLp jf 5]p s'gfx?df /xg ;Sg] sL/fsf] dfp, c08f cflbaf6 sL/f cgfhdf ;+qmd0f u/L 
gf]S;fg k'¥ofpFg] ;Defjgf /xG5 .
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$= e08f/0fsf ljlw tyf k|sf/x?

$=! k/Dk/fut e08f/0f lalwx?

g]kfnsf kxf8L a:tLx?df wfg, ds} tyf ux‘Fsf] aLp tyf cgfh e08f/0f k/Dk/fut t/Lsfx?af6 
x'g] ub{5 . o:tf k/Dk/fut t/Lsfx?dfM 
	ds}M ;'nL jf yfËfdf vf];]N6f ;lxt /fVg], 3/sf] sf};L÷a/G8fdf e'mtLkf/L /fVg], 3/leq s'lgof] 

agfO{ /fVg] ;fy} 5f]8fP/ af]/f, esf/L, 8fnf], y'D;L cfbLdf e08f/0f ug]{ k|d'v lalwx? kb{5g\ . 
	wfgM af]/f, esf/L, uf]bfd cfbLdf /fVg] ul/G5 .
	ux'FM af]/f, esf/L, l6gsf efF8f, 8fnL, y'G;L cfbLdf /fVg] ul/G5 . 
	o:tf tl/sfx?df 3'g, k'Tnfsf] ;d:of w]/} x'g] / aLpsf] u'0f:t/df sdL cfpg] x'G5 . 

:yflgo aLp e08f/0f lalw
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$=@ kl/is[t e08f/0f k|lalw
$=@=! l6g jf Knfli6s efF8fsf] k|of]u
e08f/0fdf d';f, sL/f tyf /f]uaf6 arfpg laleGg lsl;dsf cfw'lgs l6g tyf Knfli6saf6 ag]sf 
efF8fx?sf] k|of]u ug]{ rng a9b} uPsf] 5 . oL efF8fx? laleGg Ifdtf -@) s]hL b]lv #)) s]hL 
;Dd_ df ahf/df pknAw 5g\ . oL efF8fx?df aLp tyf cgfh e08f/0f ubf{ d';faf6 k'0f{ ?kdf 
arfpg ;lsG5 eg] sL/faf6 arfpg dfly pNn]lvt ag:ktL plrt dfqfdf /fvL e08f/0f ubf{ 
k|efjsf/L kfOPsf] 5 . aLpsf] xsdf xf] eg] ;]nkmf]; eGg] laiffbL ! 6]kn]6 k|lt So"G6n aLpsf 
b/n] /fVg ;lsG5 . 

$=@=@ ;'/lIft e08f/0fsf] k|of]u
;'k/ u|]g AofuM of] Ps lsl;dsf] Knfli6s emf]nf xf] o;leq cgfh jf aLp e08f/0f ubf{ o; 
leq la:tf/} clS;hgsf] dfqf sd x'G5 / sfa{g8fO{cS;fO8sf] dfqf a9\g hfG5 . kmn:j?k 
sL/fx? clS;hgsf] vf]hLdf dflyNnf] ;tx lt/ cfpF5g\ / sl/a # lbg leqdf clS;hg gkfP/ 
db{5g\ .o;df ^% s]hL tf}n;Dd aLp e08f/0f ug{ ;lsG5 .

	 ;'k/ u|]g Aofu						      sf]s'g
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sf]s'gM w]/} dfqfdf aLh e08f/0f ug{sf] nflu sf]s'g k|of]u ug{ ;lsG5 . of] ahf/df Ps 6g b]lv@) 
6g ;Dd Ifdtfsf] kfO{G5 . k|lt 6g xfn ahf/sf] d'Vo #%))).– kb{5 . o;nfO{ v'nf rf}/df /fv]/ 
klg e08f/0f ug{ ;lsG5 . e08f/0f ubf{ lr:ofgsf] dfqf eg] Vofn ug'{ kb{5 .  o;sf] klg lgoGq0f 
lalw ;'k/ Aofusf] h:t} l;4fGtdf cfwfl/t 5 . 
$=@=#= /f;folgs laiffbLsf] k|of]u

•	 e08f/0fnfO{ ;kmf u/L ;s]kl5 n'sL a;]sf sL/fx?nfO{ dfg{ %)Ü sf] dfnflyog emf]n 
laiffbL ! ld=ln= k|ltln6/ kfgLdf ld;fO{ 5g'{ kb{5 .

•	 aLpsf] nflu dfq} k|of]u ul/g] xf] eg] dfnflyog jf ;fOlyog w'nf] !–@ u|fd k|lt s]hL 
aLpsf b/n] k|of]u ug{ klg ;lsG5 t/ afFsL /x]sf] aLp vfgfdf k|of]u sbflk ug'{ x'b}g .

•	 aLpsf] xsdf sL/f nfUg glbgsf] nflu ;]Nkm;sf] @–# rSsL dndn sk8fdf a]/]/ ! d]l6«s 
6g e08f/0f u/]sf] aLpdf esf/L leq xft 3';fP/ ^ b]lv !@ O{Gr leq esf/Ldf /fvL xfjf 
gl5g]{ ul/ aGb u/]/ /fv]df sL/f db{5 .

$=# cgfh jf aLpdf x'g] Iflt
$=#=! kl/df0fdf x'g] IfltM 

•	 aLp jf cgfh k|ToIf ?ddf 3'g, k'Tnf, d';f P+j laleGg 9';LhGo /f]usf sf/0f tf}ndf g} 
x'g] IfltnfO{ a'emfpF5 .  

$=#=@ u'0f:t/df x'g] IfltM 
•	 aLp jf cgfh cfaZos tTjx? -le6fdLg, sfaf]{xfO8«]6, lrNnf] kbfy{, vlgh kbfy{ cfbL_ 

sf] dfqfdf sld cfpgfn] o;sf] :jfb, ld7f; / zlQmdf sdL cfpFb5 . 
$=#=# pdf/zlQmdf x'g Xf;M 
laleGg sL/f, /f]u tyf d';fsf sf/0f aLpdf pd|g] zlQmdf sld cfpg] x'G5 . 
$=#=$ cfyL{s IfltM
oL dflysf sf/0fx?n] ubf{ k|ToIf ?kdf cfly{s Iflt x'G5 . 
tflnsf M jfnL pTkfbgf]k/fGtdf x'g] Iflt k|ltztdf

u/Lg] sfo{ Iflt Ü sf/0f 

ds} efFRbf #=## l9nf] efRg], 9Ng', pd|g', s'lxg' 

9'jfgL !=^$ /fd|f] ;Fu 9'jfgL gxFbf 

5f]8fpFbf @=*% k/Dk/fut t/Lsfaf6 5f]8fpFbf 

;'sfpFbf @=%) vnf] ;kmf gxF'bf 

e08f/0f &=&$ k/Dk/fut t/Lsfaf6 e08f/0f ubf{ 

k|zf]wg @=#) k/Dk/fut ldnx? 

hDdf !(=$^ HMRP-2000 -!*Ü_ 
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tflnsf M blIf0fL PlzofnL d'n'sx?df jfnL pTkfbgf]k/fGtdf x'g] Iflt k|ltztdf

b]zsf] gfd Iflt Ü 

g]kfn !&–@) 

aËfnfb]z !@–!% 

e'6fg *–!) 

dflNbK; – 

>Ln+sf !%–@% 

kfls:tfg !@–@) 

ef/t !@–!% 

$=$ Aoj:yfkg ljlw

$=$=! lgjf/s lalw (Prevention method):

•	 ;a{k|yd /fd|/L kfs]sf] afnLnfO{ plrt lsl;dn] sf6\g] / r'6\g] . 
•	 e08f/0f :yn ;'Vvf, sd cfb|tf ePsf], ;kmf / sL/f / d';f gnfUg] x'g' kb{5 . 
•	 cgfh jf aLpnfO{ /fd|/L ;'sfO{ s]xL ;do lr;f] kf/]/ dfq e08f/0f ug'{kb{5 . 
•	 :j:y afnLaf6 pTkflbt cgfh jf aLpnfO{ ;s];Dd !@Ü eGbf sd lr:ofg /xg] u/L 

;'sfpg] . 
•	 e08f/ sf]7f ;kmf lnkkf]t u/]sf] k'/fgf] cgfh jf aLpsf]  bfgf gePsf] xfjf cfjt hfjt 

x'g ;Sg] / lr;f] ;'s]sf] x'g' kb{5 .
•	 udL{ P+j a9L cfb|tf ePsf] ;dodf b'O{ xKtfdf Ps k6s e08f/0f u/]sf] cgfh jf aLpnfO{ 

sL/f jf 9'F;L 5 5}g egL hfFr ug'{ kb{5 .
•	 ;Dej ePdf e08f/0f u/]sf] cgfh jf aLpnfO{ af/Djf/ ;'sfO{ yGSofpg] ug'{kb{5, esf/LnfO{ 

kmNofs jf sf7 dfly /fVg' kb{5 .  

$=$=@ lgoGq0f lalw (Curative method)

$=$=@=! afg:klts laiffbLx?sf] k|of]u u/]/M 
•	 af]emf] cfwf dfgf, ltt]kftL ! dfgf / l6d'/ ! dfgfnfO{ /fd|f];Fu ;'sfpg] / dl;gf] w'nf] 

agfpg] / of] ld>0fnfO{ e08f/0f ul/g] ds}sf] cgfhdf ld;fpg] -s[lif ;'rgf tyf ;+rf/ 
s]Gb|, @)^@_  . 

•	 af]emf]sf] w'nf] @)–@% u|fd k|lt s]hL cgfhsf b/n] /fVbf 3'gaf6 arfpg ;lsG5 -e08f/L, 
@)^#_ . af]emf]sf] h/fsf] w'nf] %) u|fd k|ltlsnf]u|fd ds}df ld;fP/ /fVbf ds}df nfUg] 
3'gsf] @@% lbg;Dd lgoGq0f ePsf] kfOPsf] 5 - Gf]pkfg], @)%&_ .  

•	 lgdsf] aLpsf] w'nf] ! efu !)) efu cgfhdf ld;fP/ /fVbf wfg, ds}sf] 3'g k'tnLaf6 
cgfhnfO{ ^ dlxgf;Dd hf]ufpg ;lsG5 . gLdsf ;'sfPsf kft @–!) k|ltzt tf}nsf 
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lx;fjn] ld;fP/ e08f/0f u/]df sl/a $ dlxgf;Dd lgoGq0f ug{ ;lsG5 - Gf]pkfg], 
@)%&_ . 

•	 ds}sf] e08f/0f ubf{ % lsnf]u|fd v/fgL k|lt lSjG6n cgfhdf ld;fO{ /fVgfn] cgfhnfO{ 
( dlxgf ;Dd 3'gaf6 ;'/lIft /fVg ;lsG5 -s[lif ;'rgf tyf ;Grf/ s]Gb|, @)^@, kf}8]n, 
@)^$_ .

•	 lkmlnË] jf e'm;]ltnsf] t]n !–@ ld=ln= k|lt lsnf]u|fd cgfhsf b/n] pkrf/ u/]/ yGSofPsf] 
cgfhdf 3'g / k'tnLx?n] Iflt ug{ ;Sb}gg\ -Gf]pkfg], @)%&_ .

•	 kfNkf, u'lNd / :ofª\hf lhNnfdf @)^* b]lv ^( ;fndf ul/Psf] cWoog cg';f/ af]emf] 
-@) u|fd÷lsnf]_, ;'k/ u]|g Aofu -cGt/fli6«o wfg cg';Gwfg sfo{qmdaf6 lasf; ul/Psf]_, 
lgdsf] aLpsf] w'nf] -!) u|fd÷lsnf]_, l6d'/sf] w'nf] -#–$ u|fd÷lsnf]_ sf] b/n] pkrf/ 
ul/Psf] ds}sf] bfgfdf !#–!$Ü lr:ofg ePsf] ca:yfdf e08f/0f ubf{ ^ dlxgf ;Dd sL/f 
gnfu]sf] kfOof] -7fs'/ / e08f/L, @)^*_

$=% e08f/df nfUg] zq' hLjg tyf ltgsf] Joj:yfkg

$=%=! wfg÷ds}sf] 3'g (Rice/Maize weevil)

kl/roM 
•	 of] 3'g wfg, ds}sf] e08f/0fdf nfUg] sL/fx? dWo] ;a} eGbf a9L Ifltsf/s sL/f xf] / of] 

laZjsf] w]/} 7fpFdf nfUg] ub{5 
•	 of] v]taf/Laf6 ;lhn} p9]/ e08f/0f u/]sf] 7fpF / e08f/0f u/]sf] 7fpFaf6 ;lhn} v]taf/Ldf 

hfg ;S5 . 
klxrfgsf lrGxx?M 
•	 ao:s 3'gsf] /Ë /ftf]–v}/f] / z/L/sf] nDjfO{ cGbfhL # dL=ld= x'G5 . 
•	 o;sf] 6fpsf]sf] cluNnf] efu nfdf] ;'F8df kl/0ft ePsf] x'G5 / ;'F8sf] 6'Kkf]df rkfpg] Ps 

hf]8f dha't bfFt x'G5 . 
•	 nfe|]sf] z/L/ g/d x'G5 / /· ;]tf] / o;sf v'§f x'b}gg\ . 

  Iflt k'¥ofpg] afnLx?M ds}, wfg, u\xF', h}, hf}, kmfk/, h'g]nf] cflb . 

Iflt M
•	 3'gsf] nfe|]x? cgfhsf bfgfleq a;]/ u'bL vfG5g\ / jo:s 3'g eg] bfgfsf] aflx/} a;]/ 

cfˆgf] ;'F8n] sf]q]/ leqsf] u'bL vfG5g\ . 
•	 3'g nfu]sf cgfhsf] bfgfdf Kjfn b]lvG5g\ / To:tf bfgf vf]qmf x'G5g\ .
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$=%=@ cgfhsf] k'tnL (Angoumois Grain Moth):

•	 3'gsf] nfe|]x? cgfhsf bfgfleq a;]/ u'bL vfG5g\ / jo:s 3'g eg] bfgfsf] aflx/} a;]/ 
cfˆgf] ;'F8n] sf]q]/ leqsf] u'bL vfG5g\ . 

•	 3'g nfu]sf cgfhsf] bfgfdf Kjfn b]lvG5g\ / To:tf bfgf vf]qmf x'G5g\ .
•	 klxrfgsf lrGxx?M jo:s k'tnL ;fgf] kx]+nf]–v}/f] /·sf] x'G5 . o;sf] kv]6fsf] k}mnfj6 !@ 

ld=ld x'G5 . kv]6fsf lsgf/df nfdf / dl;gf /f}+h:tf 
cËx? x'G5g\ . 

•	 Iflt k'¥ofpg] afnLx?M ds}, wfg, uxF', h}, hf}, kmfk/, 
h'g]nf] cflb . 

•	 nfe|]x? cgfhsf] bfgfleq k;]/ vfG5g\ / logn] 
cfqmd0f u/]sf cgfhsf bfgf vf]qmf x'G5g\ . 

•	 o; sL/fn] cgfhdf !) k|ltzt;Dd gf]S;fg 
k'¥ofpF5 .

•	 o; sL/fn] cgfhsf] dflyNnf] ;txdf dfq cfqmd0f 
ub{5, cgfhsf] tNnf] ;txdf o;n] cfqmd0f ug{ 
;Sb}g\ . 

$=%=# vk|f vk6] (Khapra Beetle)		
•	 udL{ / cfb{tf Hofbf x'g] 7fpFdf o;sf] k|sf]k Hofb} 

a9L x'G5 . 
•	 of] sL/f ds}df slxn] sfxL nfUg] ub{5 . 
•	 ao:s kf]yL vk6] sL/f sl/a @=% ld= ld= nfdf], 

xNsf /ftf] v}/f] cyjf sfnf] /u+sf] emG8} uf]n 
cfsf/sf] x'G5 / o;sf cluNnf kv]6fdf k|z:t 
lrGx|x? x'G5g\ . 

•	 nfe|]n] dfq ;Unf] bfgfdf cfqmd0f ub{5 . 
•	 w]/} ;+Vofdf nfu]sf] v08df logn] cgfhsf] bfgfdf cGo efuaf6 klg cfqmd0f ub{5g . 
•	 jo:s vk6] sL/f 6'qmf6fqmL cgfh vfP/ afFR5 . 
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$=%=$= wfgsf] k'tnL (Rice Moth)

•	 o;n] wfg, ds}, h'g]nf], bnxgx?, lk7f], ;'hL, d}bf, ;'Vvf kmnk'mn, rsn]6, la:s'6, lkgf 
cflbdf w]/} b'v lbG5 . 

•	 of] k'tnL v}/f] /u+sf] x'G5 / o;sf] cfsf/ cgfhsf] k'tnLeGbf clns 7'nf] x'G5 .
•	 e08f/ sf]7fdf of] k'tnL kL7f], cgfhsf af]/f Pj+ leQfdf a;]sf] b]lvG5 .
•	 logn] /]zdL hfnf]n] cgfhsf s]xL bfgfx? Jf 6'qmfx? a]/]/ ;'?· h:tf] cfs[lt agfO{ 

To;leq a;]/ ltg} bfgfdf vfG5g\ . 
•	 of] k'tnL dl;gf] k/hLjL af?nf (Trichogramma) kfNg k|of]uzfnfdf w]/} k|of]u x'g] 

ub{5 .

$=%=% /fOhf]kyf{ vk6] (Rhizopertha beetle, Rhizopertha dominica Fab.)	

klxrfgM jo:s vk6]sf] /Ë uf9f v}/f] cyjf sfnf] x'G5 . z/L/ kftnf] / uf]n nfDrf] x'G5 .  

o;sf] 6fpsf] uf]nf] x'G5 hf] 5ftLsf] tnlt/ kms]{sf] x'G5 .		
Ifltsf] k|sf/ 

•	 jo:s vk6] / nfe|] b'j}n] cgfhdf Iflt k'¥ofpF5g\ . 
•	 nfe|]x? cgfhsf] bfgfleq a;]/ vfG5g\ h;sf] kmn:j?k 

cgfhsf bfgf vf]qmf] x'G5g\ . slxn]sfxLF logLx? 6'6]k'm6]sf 
bfgf / w'nf] dfq vfG5g\ bfgfleq k:b}gg\ . 

•	 jo:s vk6]n] cgfhsf bfgfnfO{ aflx/af6} vfG5 . of] vk6] sL/f x/]s cgfhdf nfUb5 .
$=%=^ kL7f]df nfUg] /ftf] vk6] (Red Flour Beetle)

klxrfgM of] vk6] cgfhdf cGo vk6] sL/f;Fu;Fu} nfUb5 . 
o;sf jo:s / nfe|] b'j}n] cgfhsf  ;Unf bfgf vfFb}gg\ . 
logn] 6'6]k'm6]sf bfgf, cgfhsf] w'nf], cGo vk6]  sL/fn] 
u/]sf cgfhsf bfgf / kL7f] cflb vfG5g\ . of] sL/f ux'F, 
hf}, h'g]nf] ltn cflbdf nfUb5 .  

Ifltsf] k|sf/ 
•	 of] sL/fn] ;aeGbf 7'nf] Iflt cfF6f, ;'hL / d}bfdf 

k'¥ofpF5 . 
•	 o;n] cfqmd0f u/]kl5 kL7f] ugfpg yfN5 . 
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•	 nfe]|x?n] hfnf] agfpF5g\ . 
logn] cfqmd0f w]/} ePsf] v08df kL7f]df 9';L klg nfU5 h;n] ubf{ kL7f] k"0f{ ?kdf vfg 

cof]Uo x'G5 .

$=%=& bnxgsf vk6]x? (Pulse Beetle or Breuchids)	
klxrfgM of] vk6] clns 7'nf] x'G5 . z/L/sf] /Ë uf9f v}/f] x'G5 / cluNnf kv]6fdf uf9f v}/f  
;]tf wAafx? x'G5g\ .   

Ifltsf] k|sf/ 
•	 nfe|]x?n] bfnsf] u]8f vf]tn]/ leq k;]/ vfg yfNb5 / jo:s gx'Gh]n  ToxL+ a:b5g\ . 
•	 o;/L oL sL/f nfu]sf bfgf vf]qmf x'G5g\ / vfgsf] lgldQ cof]Uo x'G5g\ . 
$=%=* d';f Joj:yfkg

$=%=*=! g]kfndf kfOg] d';fsf hftx? 
l 3/ d';f (Rattus rattuss)

l 8'u'/] d';f (Mus musculus)

l v]tdf kfOg] ;fgf] a]lG8sf]6f d';f (Bandicota bengalensis)

l v]tdf kfOg] 7'nf] a]lG8sf]6f d';f (Bandicota indica)

l v]tsf] d';f (Mus booduga)

$=%=*=@ d';f ;DalGw s]lx /f]rs k|;+u

•	 Ps hf]8L d';fn] Ps aif{df @))) ;Gtfg hGdfpF5 . 
•	 Ps a]tdf $–!# j6f ;Dd aRrf hGdfpg ;S5 . logLx? @–# aif{ afRg ;S5g\ .
•	 d';fsf] x]g]{ zlSt clt sdhf]/ x'G5 t/ ;'3g], :jfb yfxfkfpg], 5'g] / ;'Gg] zlSt clt 

/fd|f] x'G5 .  
•	 d';fx? /ftL ;ls|o x'G5g . 
•	 d';fsf] bfFt )=)$ ldld k|lt lbg a9\5 . 
•	 d';fn] b}lgs cfaZos kg]{ vfgf eGbf % u'gf al9 gf]S;fg ub{5 . 
•	 d';fx? ;w} Pp6} af6f] u/L cfpg] hfg] ub{5g\
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$=%=( d';f Aoa:Yffkg lalwx?

/f]usf]] pkrf/ ug'{eGbf /f]u nfUg glbg' pQd xf] eGg] egfO{ nfO{ ;a}n] dgg ug'{ kb{5 .
$=%=(=! cfpg glbg] lalw (Preventing measures) 

!_ ;/;kmfO{M (Sanitation) 

@_ cfpg /f]s nufpg] (Proofing)

#_ lzsf/ u/]/ (Predation)

$=%=(=@ ;'k/ u|]g Aofu / sf]s'gsf] k|of]u (Super grain bag and cocoon)

$=%=(=# lgolGqt lalw (Control measures) 

l d]l;gaf6 lgoGq0f (Mechanical Control): =ln;f]sf] k|of]u, laleGg xft] cf}hf/sf] k|of]u, 
laleGg cfjfh lbg] d]l;gsf] k|of]u cfbL  .

  		  	 Vff]/sf] k|of]u u/]/	    6fFl;g] kbfy{ -ln;f]_ sf] k|of]u u/]/

l /f;folgs lgoGq0f (Chemical Control): lhË km:kmfO8, jf/kmf/Lg, ;]nkmf]; cflb . 

%= aLp pkrf/

:j:y / /fd|f] aLp pTkfbg ug{ c;n / /f]u d'St aLpsf] cfjZostf kb{5 . /f]uL aLpsf] k|of]un] 
pTkfbgdf Iflt k'Ug'sf] ;fy} df6f] ;d]t /f]uL agfp5 . af]6 la?jfdf /f]u nfUg] dfWod dWo] aLpaf6 
;g]{ /f]u x'G5 . /f]u nfu]sf] aLp aflx/af6 x]bf{ :j:y / /fd|f] b]lvG5, t/ leqL?kn] /f]u nfu]sf] 
x'G5 . h:t} ux'sf] sfnf]kf]s] /f]u aLp aflx/af6 x]bf{ /d|f] b]lvG5 . /f]usf] lhaf0f'x? aLpsf] lelq jf 
aflx/L efudf /lx la:tf/} afnLgfnLnfO{ Iflt k'¥ofPsf] x'G5 . 

aLp pkrf/ eg]sf] aLpdf /x]sf lhaf0f'x?af6 d'St u/fpgsf] nfuL aLp /f]Kg] ;do cuf8L  
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aLpnfO { /f;folgs, h}las, tyf ef}lts t/Lsf af6 pkrf/ ug'{ xf] . /f;folgs aLp pkrf/ ubf{ 
las|f] 6Dd nUg] ef8f] jf 6Lg / olb w/} pkrf/ ug{" kg]{ ePdf l;8 8]«l;Ë 8«dsf] cfaZostf kb{5 . 
pkrf/ ug{] l6gdf @ efu aLp /fVg] / To;df l;kmfl/; ul/Psf] cf}ifwLsf] dfqf vGofO{ las|f]  aGb 
ul/ %–!) ldg]6 ;Dd /fd|/L xNnfpg'  kb{5  . o;/L xNnfp+bf k|t]s aLpsf] rf/}ltsf] ;tx cf}ifwLn] 
9flsPsf] xg' kb{ .aLp pkrf/  ul/;s] kl5 6Lgsf] aLs|f] t'?Gt} vf]Ng' x+'Gb}g . aLp /f]Kg' eGbf $–% 
lbg cufl8 aLp pkrf/ ubf{ a9L k|efjsf/L  x'G5 . a]le:6Lg @ u|fd , ly/fd @ u|fd, efO{6feS;\ 
@ - # u|fd j:tf laiffbL k|lt s]lh aLpsf] b/n] aLp pkrf/ u/LG5 .

%=! jLp pkrf/ ubf{ Wofg lbg' kg{{] s'/fx? M 
l jLp pkrf/ ubf{ gfs,dv sk8fn] /fd|/L 5f]Kg' kb{5 . 
l l;kmf/L; cg';f/sf] cf}ifwLsf] dfq dfq k|of]u ug{' kb{5 .
l jLp pkrf/ ubf{ ;s];Dd v'Nnf 7fpdf ug{' kb{5 . cfkm' a:g]  u/]sf] sf]7fdf jLp pkrf/ ug{' 

xb}g .
l pkrfl/t jLp dflg; tyf a:t'efpnfO{ v'jfpg'{ x'FGb}g .
l sfd ;s]Pkl5 k|of]u ul/Psf ;a} ;dfgX? ;fa'g kfgLn] ;kmf ul/ wf]P/ /fVg' kb{5 .
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v08 ª
u'0f:t/ lgoGq0f tyf 

k|dfl0fs/0f
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aLpsf] gd"gf lng] tyf n6 agfpg] tl/sf

!= kl/ro
e08f/0f u/L /flvPsf] ;Dk"0f{ aLpdf ePsf] u'0fx?sf] k|ltlglwTj ug]{ ;fgf] ?knfO{ g} aLpsf] gd"gf 
elgG5 . Pp6} hUufdf Ps} ;dodf Pp6} hftsf afnL nufO{ pTkfbg ul/Psf aLp Pp6} sf]7f 
tyf ef“8f]df e08f/0f u/]/ /fv]sf] eP tfklg ltgLx?sf] u'0fx?df km/s kg{ hfg] ePsfn] aLp 
afnL s6fgL u/] kl5 jf aLp /f]Kg'÷5g'{ cufj} k|zf]wg kZrft aLp k/LIf0f ug'{ cfjZos x'G5 . 
xfdLn] k|To]s aLpsf] bfgf k/LIf0f ug{ ;Dej gePsfn] k/LIf0fsf lgldQ aLpsf] gd"gf ;+sng 
ubf{ e08f/0f ul/Psf] ;Dk"0f{ aLpsf] k|ltlglwTj x'g] u/L gd"gf ;+sng u/L cfjZos kl/df0fdf 
NofO{ aLpsf] gd"gf k/LIf0fsf nflu ;DalGwt k|of]uzfnfdf k7fpg' kb{5 cGoyf ;Dk"0f{ kl/df0fsf] 
k|ltlglwTj x'g] u/L e08f/0fsf] laleGg  :yfgaf6 ge} s]xL efuaf6 dfq lnPsf] gd"gfn] s]jn k|fKt 
gd"gfsf] u'0f:t/ dfq hgfpg] ePsfn] pQm aLpx? k|of]u ubf{ xfdLn] ;f]r] cg';f/sf] u'0f:t/ kfpg 
g;ls aLp÷afnL pTkfbgdf c;/ kg{ hfg] s'/f xfdL ;a}df ljlbt} 5 .  

@= aLpsf] gd"gf lsg lng] <
•	 aLpjfnL sf6bf af]6sf] cj:yf 9Ng], cGo emf/kft jf /f]u sL/fsf] cfqmd0fn] ubf{ aLpsf] 

u'0f:t/df km/s kg{ hfg] ePsfn] .
•	 Pp6} af]6 tyf jfnfdf kmn]sf] aLp klg s'g] 7'nf],;fgf] ,s'g} rfpl/Psf] cflb x'g] ePsfn] 

u'?Tjfsif{0fsf k|efjn] af]/f , esf/L ,Jofudf e08f/ ul/ /fv]sf] 7'nf / kf]l6nf bfgf tn 
/ ;fgf–;fgf bfgfx? dfly g} x'g] ePsfn] cyf{t ;dfg cj:yfdf aLpx? ga:g] ePsfn] .

•	 aLp afnL sf6g], r'6g] / yGSofpg] qmddf aLp km'6g] tyf 6'lqmg] cflbn] ubf{ aLpsf] 
u'0f:t/df leGgtf cfpg] x'gfn] .

#= gd"gfsf lsl;dx? M
#=! k|fylds gd"gf (Primary Sample)

k|To]s n6sf] aLpnfO{ laleGg ef“8f] h:t}M esf/L , af]/f , vlnofg , wG;f/ cflb 7f“paf6 5'§f5'§} 
lnPsf] gd"gfx?nfO{ k|fylds gd"gf elgG5 .
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k|fylds gd"gfsf] ;+Vof M
#=!=! y'kf/]sf] wG;f/ , vlnofg cflb sf] n6af6 lnO{g] k|fylds gd"gfx?sf] ;+Vof lgDgfg';f/ 5 M

k|To]s aLpsf] n6sf] kl/df0f                            Go"gtd k|fylds gd"gf ;+Vof

%)) s]=hL= ;Dd sDtLdf % k|fylds gd"gf

%)! b]lv #))) s]=hL=;Dd k|To]s #)) s]=hLdf Pp6f t/ slDtdf % j6f

#))! b]lv @)))) s]=hL=;Dd k|To]s %)) s]=hLdf Pp6f t/ slDtdf !) j6f

@)))! b]lv dfly k|To]s &)) s]=hLdf Pp6f t/ slDtdf $) j6f

#=!=@	 !% b]lv !)) s]=hL ePsf] af]/f, y}nf jf c? efF8f]df /fv]sf] aLpsf] n6af6 lnO{g] k|fylds 
gd"gfx?sf] Go"gtd ;+Vof M

aLpsf] n6sf] kl/df0f Go"gtd k|fylds gd"gf ;+Vof

! – $ ef“8f]df # k|fylds gd"gf k|To]s ef“8f]af6

% – * ef“8f]df @ k|fylds gd"gf k|To]s ef“8f]af6

( – !% ef“8f]df ! k|fylds gd"gf k|To]s ef“8f]af6

!^ – #) ef“8f]df s"n !% k|fylds gd"gf

#! – %( ef“8f]df s"n @) k|fylds gd"gf

^) jf ;f] eGbf a9L ef“8f]df s"n #) k|fylds gd"gf

#=!=#  ;fgf] sfuh vfd jf c? lsl;dsf] ;fg] kfs]6sf] xsdf k|To]s aLpsf] n6df al9df !)) 
s]=hL= sf]  Ps O{sfO{sf b/n] g5flgsg Kofs]6x? g} gd"gfsf ?kdf lng' kb{5 . h:t}M % 
s]=hL=sf] Kofs]6 eP @) j6f ,#=) s]=hLsf] Kofs]6df ## / ! s]=hLsf] Kofs]6df !)) j6f df 
!j6fsf b/n] gd"gf lng' kb{5 .

#=@	;ldl>t gd"gf (Composite Sample):

k|fylds gd"gfaf6 ;+slnt aLpnfO{ /fd|f];+u ld;fpg] / ;f]xL ld;fO{Psf] aLpnfO{ g} ;ldl>t gd"gf 
elgG5 .

#=#	k/LIf0ffy{ k7fO{g] gd"gf (Submitted sample): 

;ldl>t gd"gfnfO{ cfjZos kl/df0fdf gcfP ;Dd ld;fpb} efu nufpb} Ps efu x6fpg] / Ps efu 
/fVg] k|s[ofaf6 5'6ofO{G5 / k/LIf0fsf nflu cfjZos kl/df0fdf cfP kl5 aLpsf] gd"gf laj/0fsf ;fy 
k/LIf0fsf nflu k|of]uzfnfdf k7fpg' kg]{ x'G5 . ;fy} lr:ofg k/LIf0fsf nflu ;ldl>t gd"gfaf6 sl/j 
!)) u|fd hlt aLp l56f] eGbf l56f] 5'§} kf]sfaGbL u/L k/LIf0fsf nflu k7fO{g] gd"gf leq /fvL xfjfsf] 
cfjt–hfjt gx'g] u/L kf]sfaGbL u/L k7fpg' kg]{5 .
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#=$ k/LIf0f ug]{ gd"gf (Working Sample):-

k/LIf0ffy{ k7fO{g] gd"gfaf6 ljlwk"j{s lemlsPsf] gd"gfnfO{ g} aLp k/LIf0f ug]{ gd"gf elgG5 

#=% hu]8f gd"gf (Guard Sample):-

k/LIf0ffy{ k7fO{Psf] gd"gfnfO{ /fd|f];+u ld;fP/ cfjZos kl/df0fdf k/LIf0f ug]{ gd"gf tof/ ul/G5 / af“sL 
aLpx? hu]8f gd"gfsf] ?kdf ;'/lIft ;fy slDtdf afnL cjlwe/ /flvG5 .

$= gd'gf lng] tyf tof/ ug]{ ljlwM 

$=! k|fylds gd'gf lng] tl/sf 

$=!=! 	 aLp ;~ro u/]sf] s'g} klg efF8f], af]/f jf y'k|f]÷/f;af6 k|fylds gd'gf lnFbf k|To]s 7fpFaf6 
plQs} kl/df0fdf aLp lemSg' k5{ . 

$=!=@	af]/f jf cGo efF8f]df ;~ro u/]sf] aLpsf] n6af6 gd'gf lnFbf af]/f jf efF8f] g5flgsg 
k|fylds gd'gfx¿ lemSg' k5{ . 

$=!=#	vlnofg, wG;f/, esf/L, cflbaf6 aLpsf] gd'gf lemSbf ljleGg 7fpF tyf ulx/fO{af6 6«fo/ 
jf xftn] k|fylds gd'gf lemSg' k5{ . 

$=!=$ 	k|zf]wgsf] a]nf gd'gf lnFbf aLp gpl5l§g] u/L yflkPsf] efF8f]df emb}{ u/]sf] aLp gd'gfsf] 
?kdf lng' k5{ . Ps gd'gf kl5 csf]{ gd'gf lemSg] ;dosf] cGt/ Pp6} kfg'{ k5{ . x/]s 
k|fylds gd'gfdf plQs} kl/df0fdf aLp lemSg' k5{ . 

$=!=%	x/]s k|fylds gd'gf lgsfnL ;s]kl5 /fd|f];Fu cWoog jf hfFr ug'{ k5{ . o:tf] hfFrdf 
k|fylds gd'gfsf] /+u jf cGo s'/fx¿ km/s b]lvPdf To:tf gd'gfnfO{ 5'§} kf]sf kf/L 
k/LIf0fsf] nflu aLp k/LIf0f k|of]uzfnfdf k7fpg' k5{ . o;/L k/LIf0f ubf{ u'0f:t/ km/s 
kfOPsf] v08df To:tf] gd'gf lgsflnPsf] aLpsf af]/f jf efF8f]x¿nfO{ ;f] n6af6 x6fpg' 
kg]{ x'G5 . 

$=!=^	dl;gf] aLp ;fgf] tyf lr:ofg gl5g]{ efF8f]df ;~ro ug{' kg]{ cj:yfdf aLpsf] efF8f] aGb ug{' 
cufj} gd'gf lng' k5{ . cGoyf, w]/} efF8f 5]8\g' jf Kjfn kfg{'kg]{ x'G5 . Kjfn g} kf/]/ gd'gf 
lems]sf] v08df To;/L k/]sf] KjfnnfO{ dha't;Fu aGb ug{' k5{ jf csf]{ efF8f]df vGofO{ aGb 
ug{' k5{ . olb aLp Knfl:6s n]ldg]6]8 Aofudf /fvL l;n ul/;s]sf] 5 eg] af]/fsf] d'v vf]Ng 
nufO{ gd'gf lnPkl5 d'v aGb ug]{ jf cs}{ y}nfdf vGofpg] ug'{ k5{ . 

$=!=& 	 Ps cfk;df 6fFl;g] jf /fd|f];Fu ;kmf gePsf] aLp 5 eg] xftn] k|fylds gd'gf lng' k5{ . 

$=@	 ;lDdl>t tyf k/LIf0ffy{ k7fOg] gd'gf tof/ ug]{ tl/sf 

$=@=! 	 pkbkmf -!_ df plNnlvt tl/sf adf]lhd aLpsf] Pp6f n6af6 lems]sf k|fylds gd'gfx¿ 
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Psgf;sf b]lvG5g\ eg] Ps} 7fFpdf y'kf/]/ ;lDdl>t gd'gf agfpg' k5{ . 

$=@=@	k/LIf0ffy{ k7fOg] gd'gf tof/ ug'{ cl3 ;lDdl>t gd'gfnfO{ /fd|/L ld;fpg' k5{ . d]sflgsn 
l8efO{8/ pknAw 5 eg] ld;fpg] / efu nufpg] sfd Ps;fy ug{ ;lsG5 . k/LIf0ffy{ 
k7fOg] gd'gfsf] tf}n tf]lsP adf]lhd jf ;f] eGbf s]xL a9L x'g ;S5 . d]sflgsn l8efO{8/df 
efu nufpg] sfo{ ta;Dd hf/L /fVg' k5{ ha;Dd Ps efudf cfkm"nfO{ cfjZos k/]sf] hlt 
jf ;f] eGbf s]xL a9L aLp cfpF5 . d]sflgsn l8efO{8/sf] cefjdf /}08d sk jf :k'g d]y8 
jf df]l8kmfO{8 x]G8 xflNeË d]y8af6 klg k/LIf0ffy{ k7fOg] gd'gf tof/ ug{ ;lsG5 . 

$=@=#	v08 -s_ / -v_ df plNnlvt ;fwgx¿sf] cefjdf ;lDdl>t gd'gfnfO{ cfwf cfwf efudf 
ljefhg ug]{ / ld;fpg] tl/sfaf6 klg k/LIf0ffy{ k7fO{g] gd'gf tof/ ug{ ;lsG5 . o; 
tl/sfdf ;j{k|yd ;lDdl>t gd'gfnfO{ b'O{ efu, clg rf/ efu, cf7 efu, / ;lsG5 eg] ;f]x| 
efudf laefhg ug'{ k5{ . ca Ps efu lng] / csf]{ efu x6fpg] ub}{ uO{ s"n kl/df0fnfO{ 
cfwf cfwf agfpg' kg{]5 . gd'gfsf] tf}n cfkm"nfO{ rflxg] hlt gx'Fbf;Dd of] k|lqmof lg/Gt/ 
hf/L /fVg' kb{5. 

$=@=$ 	k/LIf0ffy{ k7fOg] gd'gf tof/ e};s]kl5 To;nfO{ Psfkl§ k7fpg]sf] gfd 7]ufgf tyf 
csf]{kl§ aLp k|fKt ug]{ k|of]uzfnfsf] gfd 7]ufgf n]lvPsf] sk8fsf] y}nf]df Kofs u/L aLp 
lahgsf] gd'gf ;Íng ug]{ sfo{ljlw, @)&# sf] cg';"rL–# cg';f/sf] gd'gf ljj/0f kmf/fd e/L 
gd'gf;+u} aLp lahg k/LIf0f k|of]uzfnfdf tTsfn k7fpg' kb{5 . 
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aLp afnL v]t lg/LIf0f 
!= kl/ro

	 h'g;'s} jfnLsf] k|lt OsfO{ pTkfbg a9fpg u'0f:t/o'Qm aLpsf] k|of]u ljgf ;Dej 5}g . 
u'0f:t/o'Qm aLp eGgfn] c? hft l;t ef}lts ld>0f gePsf], emf/kftsf] aLp ;+u ld>0f gePsf], 
k|fs[lts ;+s/0f gePsf] Pj+ :j:Yo aLpnfO{ hgfp5 . /fli6«o aLp ljhg ;ldltjf6 l;kmfl/; 
ul/Psf] gofF hftx? aLp pTkfbgsf] l;nl;nfdf ljleGg sf/0fjf6 ;ld>0f eO{ x|f; x'Fb} hfg] x'Fbf 
;dod} lg/fs/0f ug{ ;lsPg eg] :yflgo hft ;/x eO{ pTkfbg klg sd lbg] x'G5 .

o; s'/fnfO{ dgg u/L aLpsf] ljsf; tyf u'0f:t/ lgoGq0f ug{ g]kfn ;/sf/n] s[lif ljsf; dGqfno 
cGtu{tsf] aLp ljhg u'0f:t/ lgoGq0f s]Gb| sf] :yfkgf eO{ ;f] cGtu{t k|fljlws ;xof]u dfkm{t 
kfFr} ljsf; If]qdf s[lif ljefu, afnL ljsf; lgb]{zgfno cGtu{t If]qLo aLp ljhg k|of]uzfnfx?sf] 
:yfkgf eO{ cf–cfkm\gf] If]qdf :jLs[t sfo{qmd cg';f/ aLpdf x'g] ljleGg u'0fx?sf] x|f; d'VotofM 
v]tjf6 g} z'? eO{ v]tjf6 g} u'0f:t/df x|f; x'gjf6 hf]ufpg v]tdf g} uO{ lg/LIf0f u/L a]hft 
÷emf/kft ÷/f]u ÷ls/f ÷sdhf]/ cflbsf] 5gf}6 k|s[ofjf6 z'? eO{ bf]>f]] ld>0f vnLofg jf6 x'g] 
x'Fbf vnLofg 5'§} cnu} agfO{ aLhj[l4sf] dfq 5'§f–5'§} hftx?sf] y'k|f] agfO{ /fvL y|];/ d]lzgjf6 
t];|f] ld;fj6 hf]ufpg y|]l;∙ d]lzg ÷xfe{]i6/ d]lzg ;kmf u/L dfq sfo{ ug]{ ug'{ kg]{ x'G5 . xfn 
g]kfndf aLp pTkfbg tyf ljt/0f b'O{ lsl;d jf6 eO/x]sf] b]lvG5 . Ps t s[ifsx?n] cfkm} aLp 
pTkfbg u/L 5/l5d]sx?nfO{ ljt/0f ub}{ cfO/x]sf] 5 eg] csf]{ lt/ Jojl:yt tl/sfjf6 ;+:yfut 
?kdf aLp pTkfbg tyf ljqmL ljt/0f eO/x]sf] 5 .

@= v]t lg/LIf0fsf] p2]Zo M–

aLpdf x'g] ljleGg u'0fx?nfO{ x||f; ug]{ ljleGg kIfx? v]t jf6 g} z'? x'g] ePsf] x'Fbf aLp 5/] b]lv 
tyf If]q 5gf]6 b]lv aLp /fVg], /f]Kg], 5g]{, uf]8d]n ug]{, ksfpg], sf6\g], r'6\g] -y]|;/ ug]{_ ;Dd v]t 
vnLofg y|]l;∙ km\nf]/, y|];/ d]lzg, /flvg] af]/f jGbL cflb jf/] k|fljlws txjf6 lg/Gt/ ?kdf aLp 
jfnLsf] v]t lg/LIf0f u/L jfnLsf] hft cj:yf ;Dd u'0f:t/o'Qm aLp pTkfbg ug'{ xf] .

#= lg/LIf0f lsg ug]{ <

l	 aLp pTkfbg u/]sf] hft ;Dk"0f{ jfnL ;f]xL hftsf] xf], xf]Og kQf nufpg .

l	 >f]t aLpdf aLp k|dfl0fs/0fsf] 6\ofu 5 5}g aLpsf] :t/ olsg ug{
l	 /fli6«o aLp ljhg ;ldtljf6 l;kmf/L; ePsf] aLpsf] hft 5 ls 5}g kQf nufpg .
l	 k[yStf b"/L sfod 5 ls 5}g olsg ug{ .
l	 a]hft, cGo jfnL, emf/kft, /f]u Go"gtd :t/ eGbf a9\tf 5 ls 5}g olsg ug]{ .
l	 emf/kftsf] k|sf]k s] slt 5 olsg ug]{, vf; u/L aLpsf] u'0f:t/nfO{ c;/ ug]{ .
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l	 cGo hftsf] jfnL ;+u x'g ;Sg] ;+s/0f lqmof ;lDd>0fdf arfpg cfjZos k[ystf b"/L 
/fv]sf] 5, 5}g .

l	 aLp jfnLsf] pTkfbg kålt ;DaGwL cWoog ug{ 
l	 aLpsf] nflu l7s 5 jf 5}g lgikIf /fo lbg .

$= lg/LIf0f ubf{ Wofg lbg' kg]{ s'/fx? M–  
F >f]t aLpdf aLp k|dfl0fs/0fsf] 6\ofu 5 5}g aLpsf] :t/ olsg ug'{ k5{  . 

F /fli6«o aLp ljhg ;ldtljf6 l;kmf/L; ePsf] aLpsf] hft 5 ls 5}g kQf nufpg' k5{  .
F k[yStf b"/L sfod 5 ls 5}g olsg ug'{ k5{ .
F v]t lg/LIF0f k"j{ hfgsf/L kmf/fdsf] cfwf/df aLp pTkfbs ;+u e]6L jLp jfnL pTkfbg u/]sf] 

hUuf pxL g} xf] eGg] olsg ug'{ kb{5 .
F pTkfbg ug{ k|of]u u/]sf] >f]t jLp cu|Ld jfnL 5/]sf] jf j]gf{ ;f/]sf] ldlt cflb  jf/] l7s 

hfgsf/L lbg' kb{5 .
F >f]t aLpsf] lg:;fsf] olsg ug'{ kb{5 .
F v]tsf] jl/kl/ 3'dL jLp jfnL csf]{ jfnL jf6 jf cGo hftjf6 Go"gtd :t/ cg';f/ cfjZos 

k[ystf b"/L 5, 5}g ;f] jf/] lgl/If0f ug'{ kb{5 .
F k/;]rg x'g] jfnLsf] xsdf l5d]sLsf] hUufdf nufPsf] jfnL klg lg/LIf0f ug'{ kg]{ x'G5 ;fy} 

jfnL leq k;L cGo hftsf :j]lR5s jf]6 x'gfn] ;+s/0f x'g ;Sg] x'Fbf To;sf] klg hfFr ug'{ 
kg]{ x'G5 . 

F v]tsf] jl/kl/ s'gf sfKrfdf emf/kft jf uf]8d]n u/]sf] gfjf] jf /f]u nfu]sf] jf]6x? y'kf/]sf 
5g eg] To; jLpjf6 klg leœofpbf ldl;g] ;Defjgf ePsf] x'Fbf ;f] klg lg/LIf0f ug'{ kb{5 .

F 9n]sf], /f]uls/f nfu]sf], jfnL g/fd|f] cj:yfdf 5 / hft 5'6\ofpg klg ufx|f]  5 eg] l;kmfl/; 
ug'{ x'b}g . To;nfO{ klxnf] lg/LIf0fdf b]lvPdf ;d]t x6fpg] .

F jfnL cg';f/ lgwf{l/t ul/Psf] v]t lg/LIf0f ug{ k6s / ;donfO{ Wofgdf /fVg' kb{5 .
F clGtd lg/LIf0fsf ;dodf ;Dk"0f{ jf]6lj?jf Ps Ps u/L x]g{ g;Sg] x'Fbf k"/f If]qkmn nfO{ 

k|ltlglwTj ug]{ 7fFp 5fGg' kb{5 / To;sf] d"Nof+sg ug'{ kb{5 .

%= aLp jfnL nufpg] v]t M
     clu|d jfnLdf c? hftsf] ds} g/f]lkPsf] jf gfjf], gd/]sf] lj?jf cfpg] ;Defjgf gePsf], 
cGgjfnLnfO{ t/fO{df eP 36Ldf ! x]S6/ / kxf8df % /f]klg If]qkmn÷t/sf/Lsf] nflu t/fO{ eP % 
/f]klg / kxf8df eP @ /f]klg If]qkmn 36Ldf klg x'g'kb{5 .

afnL ;d"x t/fO{ kxf8

vfBfGg jfnL ! x]S6/ -@) /f]kgL jf #) sÝf_  % /f]kgL -&=% sÝf_

t/sf/L jfnL % /f]kgL -&=% sÝf_ @ /f]kgL   -# sÝf_
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/f]luË M aLp jfnL v]tdf ePsf] cjf+5gLo lj?jfnfO{ /u elgG5 eg] To; cjf+5gLo lj?jfnfO{  
x6fpg] k|s[ofnfO{ /f]lu∙ elgG5 .

^= cfFs8f lng] tl/sf M–
¡ cfFs8f lnbf ;s];Dd ;"o{nfO{ k5f8L jf bfofF afofF kf/]/ dfq lng' kb{5 .
¡ h'g hftsf] z'åtf x]g]{ xf] To;sf] ;+/rgfsf] 1fg x'g' kb{5 . t;y{ v]t e/Ldf 7fFp–7fFpdf u/L 

xhf/ af]6sf] k"0f{ cWoog ug'{ kb{5 . h:t} M lrq ! df pNn]lvt s'g} klg tl/sfnfO{ ckgfO{ 
v]tdf k:g], v]tdf ePsf] jfnLnfO{ k|ltlglwTj ug]{ 7fp 5fGg] cflb .

¡ nfOgdf nufOPsf] jf]6 lj?jfsf] xsdf To; jfnL nfO{ lgwf{l/t ul/Psf] k|lt cfFs8f jf]6  lj?jf 
luGtL ul/ k|ltlglwTj x'g] ul/ lng ;lsG5 . t/ 5?jf jfnLsf] xsdf ! dL6/ nfdf] afF;sf] jf 
g/s6sf] n6\7Lsf] k|of]u jf af]6÷jfnf k|lt kfOnfsf] k|of]u ug]{ .
    slt 7fpFdf cfFs8f lng' kb{5 ;f] jf/] yfxf x'g' kb{5 .

&= cfFs8f lng] Go"gtd If]qkmn M–
l	 @  x]S6/;DdnfO{ % 7fpFdf .
l	 @  b]lv $ x]S6/;DdnfO{ ^ 7fpFdf .
l	 $  b]lv ^ x]S6/;DdnfO{  & 7fpFdf .
l	 ^  b]lv * x]S6/;DdnfO{ * 7fpFdf .
l	 *  b]lv !) x]S6/;DdnfO{ ( 7fpFdf .
l	 !) x]S6/b]lv  dflynfO{ !) 7fpFdf .

Ps cfFs8fdf af]6 la?jfsf] ;+Vof -sDtLdf_

afnL ;+Vof

wfg, ux'F, hf}, sf]bf], h}, jlif{d, :6fOnf], HjfOG6 e]+r !))) af]6

s]/fp, rgf, tf]/L, d]yL, e6df;, d';'/f] %)) af]6

ds}, sfpnL, aGbf, e06f, e]6] v';f{gL, /fdtf]l/of, Kofh, v';f{gL, l;dL, d'nf, 
;nud, ufh/, uf]ne]8f, :sjf;

!)) af]6

nx/f hfg] afnL, s/]nf, km;L{, l3/f}nf, sfFqmf], nf]sf, va'{hf, ta'{hf cflb %) af]6
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*= aLp jfnL lg/LIf0f ug]{ Go"gtd ;+Vof / jfnL cj:yf 

jfnL lgl/If0f k6s ;do

wfg, ux'F, hf},h} @  s_ klxnf] jfnf lg:s]kl5
 v_ bf]>f] jfnL kfsL ;s]kl5 jf jfnL sf6g' cl3

ds} %  s_ klxnf] wfg rd/f cfpg' cl3
 v_  bf]>f] wfg rd/f k'0f{?kn] lgl:s;s]kl5
 u_ t]>f] k/fus0f x'g] j]nfdf
 3_ rf}yf] 3f]uf nflu ;s]kl5
 ª_ kfFrf} 3f]uf 5gf}6 ug]{ j]nf

tf]/L, /fof], abfd, 
e6df;, d;'/f]

@  s_ km"n km"Ng' cl3 jf km'n]sf] a]nfdf
 v_ bf]>f] sf];f nflu kfSg] cj:yfdf

;"o{d'vL #  s_ km'Nf km"Ng' cl3
 v_ bf]>f] km"n km"n]/ sf]zf nflu ;s]kl5
 u_ t]>f] jfnL sf6g' cl3

sfpnL, jGbf #  s_ uf]lj jf 8Nnf aGg' k"j{, 
 v_ k"mn k'mNg] j]nf 
 u_ t]>f] sf6\g' cl3

d"nf, ;nud, ufh/ #  s_ klxnf] jLp 5/]sf] @)–#) lbgdf jf h/f ;fg]{ a]nfdf
 v_ bf]>f] km"n km"Ng' cl3 
 u_ t]>f] km"n km'nL /x]sf] a]nfdf

(= u'0f:t/o'Qm aLp pTkfbgsf] nflu ug]{ ÷u/fpg]  Pj+ lg/LIf0f ug]{ ;+:yfn] kfngf 
ug'{ kg]{ cfrf/;lx+tfx? M

l	 aLp pTkfbg ug]{ If]qsf] 5gf]6 ÷jfnL Pj+ hft cg';f/sf] .

l	 aLp pTkfbg ug]{ s[ifsnfO{ ;f] jfnL jf/]sf] Marphological Character sf jf/]df cjut 
u/fpg] .

l	 pQm If]qdf l;+rfO ÷;8s Pj+ e/;s cfkm\gf] 6}«S6/ ÷y|];/ d]lzg cflb eP gePsf] olsg 
ug]{ .

l	 aLhj[l4 u/fpg] s[ifsnfO{ e/;s Ps} jfnL Ps} hft Pj+ Ps} :t/sf] aLp dfq pknJw 
u/fpg' kb{5 .	

l	 jLhj[l4 u/fpg] s[ifsnfO{ jLhj[l4 sfo{qmdsf] lgod leq /lx sfo{ ug{ kl/kf6L ldnfpg] .
l	 jLhj[l4 u/fpg] s[ifsnfO{ h'g :t/sf] aLpsf] ;Demf}tf u/]sf] 5 ;f] sf] dfq jLp 

lbO{ ;f] v/Lb u/]sf] ljn÷6\ofu ÷;Demf}tf cflb sfuhftx? ;'/lIftsf ;fy sfo{qmd 
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g;s'Gh]n;Dd /fvL /fVg nufpg] .
l	 ;DaGwLt s[ifsn] lbPsf] ljj/0f cg';f/ ;dodf g} ;DaGwLt s[ifssf] 3/ Pj+ v]tdf g} uO{ 

Kn6 ;+Vof, u/] ÷gu/]sf] Pj+ jfnLgfnLsf] l:ylt cfkm"n] g} u/]sf] xf] jf s;nfO{ lbOPsf] 
xf] lj:t[t ljj/0f tof/ u/L ;DaGwLt k|of]uzfnfdf k7fpg] Joj:yf ldnfpg] .

l	 ;DaGwLt s[ifsnfO{ clwstd !)=) x]S6/ sf] If]qkmn eGbf a9Lsf] If]qkmndf jLhj[l4 
gu/fpg] .

!)= s[ifsn] kfngf ug'{ kg]{ cfrf/;+lxtfx? M
l	 cfkm"n] sfo{qmd ug]{ gug]{ ;dodf g} ;DaGwLt ;+:yfdf ;Dks{ /fVg] .
l	 cfkm\gf] ?rL To; jfnL ÷sfo{qmd k|lt a9L x'g' kb{5 .
l	 ;DaGwLt s[ifssf] e/;s cfkm\gf] v]t x'g' kb{5 .
l	 ;DaGwLt s[ifssf] e/;s ;DalGwt jfnLsf] v]tL k|ljlw af/] cu|Ld hfgsf/L x'g' kb{5 .
l	 ;DaGwLt s[ifsn] e/;s ;f] sfo{qmd jf/] tflnd lnPsf] x'g' kb{5 .
l	 ;DaGwLt s[ifssf] v]t Ps} 7fpdf geP tfklg %) ld6/sf] b"/L eGbf glhs x'g' x'b}g 

h;n] ubf{ u'0f:t/ x|f; x'g hfg] ub{5 
l	 e/;s s[ifssf] cfkm\gf] oflGqs pks/0f -s[lif_, 6}«S6/ ÷xnuf]?, y|];/ d]lzg, klDk;]6 

cflb x'g'kb{5 .
l	 e/;s l;+rfO ;fwg af]l/∙ cyjf afx|} df; l;+rfO{sf] s'nf] cflb x'g' kb{5 h;n] ubf{ 

;dodf l;+rfO lbg ;lsof]; .
l	 ;DaGwLt s[ifs n]vk9 ug]{ jf a'em\g] x'g' kb{5 .

!!= lg/LIf0f ug]{ ;+:yfn] canDag ug]{ sfo{x? M–
l	 aLp pTkfbgn] u/fpg] ;+:yfn] lbOPsf] k"j{ hfgsf/L kmf/fd jf/] 5fgljg ug]{ .
l	 lbOPsf] k"j{ hfgsf/L km/fdsf] cfwf/df aLp pTkfbg u/fpg] ;+:yfsf] k|ltlgwL jf 

;DaGwLt JolQmnfO{ lnO{ sfo{qmd ;+rfng ePsf] :yfg Pj+ s[ifs sxfF k'uL jfnL 
nufPsf] If]qkmn lg/LIf0f Pj+ ;DaGwLt sfuhft jf/] 5nkmn u/L v]t ePsf] :yfgsf] 
gS;f agfpg] h;n] ubf{ k'gM lg/LIf0f ug]{ qmddf v]t km/s gk/f]; .

l	 ;DaGwLt s[ifsn] s'g jfnL, s'g hft, s'g :t/sf] ;Demf}tf u/L s'g ljn -hftsf]_ sf6L 
nu]sf] xf] 	 ;f] jLpdf ePsf] 6\ofux?, ljnsf] jLpsf] kl/df0f cg';f/ slt If]qkmndf 
nufOPsf] xf] ;f] ;dodf g} lgisif{ lgsfNg] .

l	 lg/LIf0f u/L tf]lsPsf] If]qkmn b]vfpg g;s] b]vfPsf] If]qkmnnfO{ dfq cfwf/ agfO{ k|yd 
v]t lg/LIf0f÷clGtd v]t lg/LIf0f u/]sf] k|ltj]bgx? pknAw u/fpg] .

l	 pQm l;kmfl/; If]qkmn lg/LIf0f u/L pQm If]qkmnjf6 slt jLp -cg"dflgt_ pTkfbg x'G5 
;f] pTkfbgsf] cfFs8f lng] . h;n] ubf{ ;DaGwLt s[ifsn] cGoq jf6 jLp v/Lb -nf]sn_ 
ul/ u'0f:t/ x|f; x'gjf6 hf]luof]; .



d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg, e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw 109

aLp k/LIf0f tyf ljZn]if0f M l;4fGt tyf ljlw
										                      

!= kl/ro

s[lif pTkfbg / pTkfbsTjdf a[l4 Nofpg u'0f:t/o'Qm aLpsf] lgs} e"ldsf /x]sf] x'G5 . laz]if u/L 
vfBfGg afnLdf u'0f:t/o'Qm aLpsf] k|of]un] dfq klg !%–@% k|ltzt ;Dd  pTkfbgdf a[l4 ug{ 
;lsG5 eGg] tYo ljleGg cWoog cg';+wfgjf6 k|dfl0ft eO{ ;s]sf] 5 . jLpsf] u'0f:t/ eGgfn] 
cGo jfnLsf] jLp, emf/kftsf] jLp, lgis[o kbfy{ h:t} 7'6f, df6f],8fF7,kftkltË/ / jLp eGbf 
s'g} cGo kbfy{ gePsf] jLp jf eP klg tf]lsPsf] Go"gtd :t/ leq eO{ z'4 jLpsf] dfqf j9L 
ePsf], pdf/zlQm /fd|f] ePsf], lr:ofgsf] dfqf tf]lsPsf] :t/ eGbf sd ePsf], /f]u ls/f gnfu]sf], 
pd|g] ult jf cf]h; /fd|f] ePsf], hflto ld;fj6 gePsf], tf}n, cfsf/ k|sf/ tyf rdskg /fd|f] 
ePsf] jLpnfO{ hgfpF5 . k|of]uzfnfdf ljz]if u/L aLpsf] pdf/zlQm, lr:ofg, z'4tf, pdf/ Ifdtf 
-cf]h;_ cflbsf] k/LIf0f Pj+ ljZn]if0f u/L ;f]sf] cfwf/df aLpsf] u'0f:t/ lgwf{/0f u/L pTkfbgsf 
nflu l;kmfl/; ul/G5 . o; cWofodf aLp k/LIf0f tyf ljZn]if0fsf ljljw ljifosf af/]df pNn]v 
ul/Psf] 5 . 

@= k/LIf0fsf] p2]ZoM

pdf/zlQm kl/If0fsf] d'Vo p2]Zo jLpsf] n6sf] clwstd pd|g] Ifdtf kQf nufpg' xf] . jLpsf] 
pd|g] Ifdtf jLp leq n's]sf] u'0f:t/ ePsfn] ;fwf/0ftofM jflx/ jf6 x]/]/ yfxf kfpg ;lsb}g . 
To; sf/0f jLpsf] pd|g] Ifdtf yfxf kfpg jLp k/LIf0f k|of]uzfnfdf jLpnfO{ cfjZos pko'Qm 
jftfj/0fx? h:t} tfks|d, k|sfz tyf lr:ofg lbO{ k/LIf0f ul/G5 . 

#= aLpsf] lr:ofg k/LIf0f

aLp Ps hLljt j:t' xf] / o;df klg Zjf;k|Zjf;sf] k|lj|mof x'G5 . aLpdf kfgLsf] dfqf x'G5 
h;nfO{ aLpsf] lr:ofg elgG5 . of] Ps dxTTjk"0f{ u'0f xf] . aLpdf /x]sf] lr:ofgsf] dfqf hfFr 
ug'{nfO{ g} …aLpsf] lr:ofg k/LIf0fÚ elgG5 . of] 36La9L x'gfsf] sf/0fn] aLp afnLsf] s6fgLkl5 
ul/g] sfo{x¿ h:t} bfpgL, k|zf]wg, u|]l8ª, ;'sfO, e08f/0f cflbdf c;/ ug]{, aLp s8f eO{ gpd|g] 
/ aLp gf]S;fg kfg]{ x'G5 . lr:ofg a9L ePdf aLpsf] Zjf;k|Zjf; a9\5, sL/f tyf /f]usf hLjf0f'n] 
cfj|md0f u5{g\ / cGtdf aLp dg{ ;S5 . o;}n] aLpsf] lr:ofg lglZrt / ;'/lIft dfqfsf] x'g' h?/L 
5 . aLpsf] lr:ofg;DaGwL s]xL tYox¿ lgDg 5g\—

l ;a} k|sf/sf aLpdf 7f]; ;'Svf j:t' (dry matter) / kfgLsf s0fx¿ x'G5g\ .
l oxL kfgLsf] dfqfnfO{ aLpsf] lr:ofg elgG5 / of] k|ltztdf oltplt egL hgfOG5 .
l of] aLpsf] ef}lts u'0f xf] / o;n] s6fgLkl5sf] s[lif sfo{df 7"nf] c;/ u5{ .
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aLpdf lr:ofg b'O{ lsl;dsf] x'G5—
	 l aLpsf] leqL / aflx/L ;txdf /x]sf] lr:ofg
	 l aLpsf sf]ifx¿leq of}lussf ¿kdf /x]sf] lr:ofg
l aLpsf] leqL / aflx/sf] ;txdf /x]sf] v'Nnf lr:ofgnfO{ ;lhn} x6fpg ;lsG5 .

#=! lr:ofg k/LIf0fsf] p2]Zo

aLpdf lr:ofgsf] dfqf k|ltztdf yfxf kfpg' g} k/LIf0fsf] p2]Zo xf] . lr:ofg k|ltzt yfxf kfPsf] 
v08df aLpnfO{ s]slt ;'sfpg'k5{, e08f/0fsf] cj:yf s:tf] x'g'k5{ / aLpsf] cf]h; jf pdf/ 
Ifdtf cg'dfg ug{ ;lsG5 .

#=@ aLpsf] lr:ofg / jfo'd08nsf] ;fk]lIfs cfb{|tf

l	 aLpsf] lr:ofg / ;fk]lIfs cfb{|tfsf] ulx/f] ;DaGw 5 h;cg';f/ aLpdf lr:ofg 36a9 
x'g] u5{ .

l	 aLpn] Anl6ª k]k/n] e}mF kfgL ;f]:g ;S5 .
l	 jftfj/0fsf] ;fk]lIfs cfb|{tf a9L36L ePdf aLpn] kfgL 5f8\g] -lbg]_ jf ;f]:g] -lng]_ u5{ .
l	 cGtdf aLpn] e08f/0fsf] ;fk]lIfs cfb|{tfnfO{ ;dfg x'g] u/L lr:ofg l:y/ x'G5 / o;nfO{ 

aLpsf] ;dfgfGt/ lr:ofg k|ltzt (Equillibrium moisture content, EMC) elgG5 .
l	 of] ;dfgfGt/ lr:ofg k|ltzt aLpsf] lsl;dcg';f/ km/skm/s x'G5 . of] :6frL{ (starchy)

aLpdf eGbf t}nLo (oily) aLpdf sd x'g] x'G5 .

#=# aLpsf] lr:ofgsf] dxTTj

l 	 x/]s aLp afnLsf] cfˆgf] cfo' x'G5 .
l 	 aLpsf] lr:ofgdf 36a9 ePdf aLpsf] u'0f:t/, e08f/0f Ifdtf, e08f/0f cfo'df c;/ 

u5{ .
l 	 To;}n] aLpnfO{ ;'/lIft lr:ofgdf Nofpg /fd|/L ;'sfpg'k5{ .
l 	 aLpsf] ;'/lIft lr:ofg aLpsf] lsl;d, aLp ;~ro ug]{ y}nfsf] lsl;d / e08f/0f sf]7fsf] 

cg's"n jf k|lts"n cj:yfdf lge{/ u5{ .

Figure: Seed behavior and tendency in ambient condition

#=$ aLpdf lr:ofg k/LIf0f ug]{ tl/sf / ljlwx¿

l 	 sd jf pRr tfkj|mddf tftf] xfjfn] aLpsf] lr:ofg gfKg] tl/sf h;nfO{ O:6fcg';f/ 
Po/ cf]eg  tl/sf (air oven method)elgG5 .

l 	 ljleGg ljB'tLo lr:ofg gfKg] pks/0fsf] k|of]uaf6 gfKg ;lsG5 .

#=$=! Po/ cf]eg tl/sf (Air oven method)

l 	 of] tl/sf lr:ofg k/LIf0f ljlwx¿dWo] k|of]uzfnfdf ;a}eGbf a9L k|of]u x'g] cfwf/e"t 
Pjd\ O:6fn] l;kmfl/; u/]sf] ljlw xf] .

l 	 of] tl/sfdf aLpsf] ;txdf /x]sf v'Nnf kfgLsf s0fx¿ (free water molecules) aLp 
afnLsf] lsl;dcg';f/ b'O{ k|sf/af6 x6fOG5 M

	 l pRr l:y/ tfkj|mddf lr:ofg k/LIf0f (!#))±#) ;]lG6u|]8df ! jf @ 306f;Dd)
	 l sd l:y/ tfkj|mddf lr:ofg k/LIf0f (!)#)±@) ;]lG6u|]8df !& 306f;Dd)
l 	 of] k/LIf0f Pp6f gd'gfsf] b'O6f /]lKns];g (replications) df ul/g'k5{ .
l 	 aLpsf] lsl;dcg';f/ aLpnfO{ lk:g' (grinding) kg]{ jf gkg]{ x'G5, ;fy} s'g}s'g}df lr:ofg 

clt a9L ePsf] v08df k/LIf0fcufl8 ;'sfpg'kg]{ x'G5 .
l 	 of] k/LIf0f ug'{cufl8 cfjZos ;fdu|Lx¿ h:t} u|fOG8/ (grinder), tftf] ;xg ;Sg] 

;fgf] uf]nfsf/ 8Aaf -efF8f]_ lasf]{;lxt, cf]eg, 8]l;s]6/ (dessicator), On]S6«f]lgs t/fh', 
l;lnsf h]n, lrD6f / tftf] efF8f] ;dfpg cf:a]:6; kGhf ;ª\sng u/L tof/ /fVg] .

 Figure : Accessories and equipment for seed moisture testing using oven method 

#=$=!=! O:6f sd l:y/ tfkj|mddf lr:ofg k/LIf0f (Low constant temperature oven method)

l 	 of] ljlwsf] lr:ofg k/LIf0f Kofh, sfpnL, /fof] / d"nfdf ul/G5 .
l 	 oL plNnlvt aLpx¿df lk:g' cfjZos 5}g / l;ª\uf] u]8fdf k/LIf0f ug{ ;lsG5 .
l 	 cf]egnfO{ !)# l8u|L ;]lG6u|]8 tfkj|mddf ldnfO{ ;~rfngdf Nofpg'k5{ .
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#=$ aLpdf lr:ofg k/LIf0f ug]{ tl/sf / ljlwx¿

l 	 sd jf pRr tfkj|mddf tftf] xfjfn] aLpsf] lr:ofg gfKg] tl/sf h;nfO{ O:6fcg';f/ 
Po/ cf]eg  tl/sf (air oven method)elgG5 .

l 	 ljleGg ljB'tLo lr:ofg gfKg] pks/0fsf] k|of]uaf6 gfKg ;lsG5 .

#=$=! Po/ cf]eg tl/sf (Air oven method)

l 	 of] tl/sf lr:ofg k/LIf0f ljlwx¿dWo] k|of]uzfnfdf ;a}eGbf a9L k|of]u x'g] cfwf/e"t 
Pjd\ O:6fn] l;kmfl/; u/]sf] ljlw xf] .

l 	 of] tl/sfdf aLpsf] ;txdf /x]sf v'Nnf kfgLsf s0fx¿ (free water molecules) aLp 
afnLsf] lsl;dcg';f/ b'O{ k|sf/af6 x6fOG5 M

	 l pRr l:y/ tfkj|mddf lr:ofg k/LIf0f (!#))±#) ;]lG6u|]8df ! jf @ 306f;Dd)
	 l sd l:y/ tfkj|mddf lr:ofg k/LIf0f (!)#)±@) ;]lG6u|]8df !& 306f;Dd)
l 	 of] k/LIf0f Pp6f gd'gfsf] b'O6f /]lKns];g (replications) df ul/g'k5{ .
l 	 aLpsf] lsl;dcg';f/ aLpnfO{ lk:g' (grinding) kg]{ jf gkg]{ x'G5, ;fy} s'g}s'g}df lr:ofg 

clt a9L ePsf] v08df k/LIf0fcufl8 ;'sfpg'kg]{ x'G5 .
l 	 of] k/LIf0f ug'{cufl8 cfjZos ;fdu|Lx¿ h:t} u|fOG8/ (grinder), tftf] ;xg ;Sg] 

;fgf] uf]nfsf/ 8Aaf -efF8f]_ lasf]{;lxt, cf]eg, 8]l;s]6/ (dessicator), On]S6«f]lgs t/fh', 
l;lnsf h]n, lrD6f / tftf] efF8f] ;dfpg cf:a]:6; kGhf ;ª\sng u/L tof/ /fVg] .

 Figure : Accessories and equipment for seed moisture testing using oven method 

#=$=!=! O:6f sd l:y/ tfkj|mddf lr:ofg k/LIf0f (Low constant temperature oven method)

l 	 of] ljlwsf] lr:ofg k/LIf0f Kofh, sfpnL, /fof] / d"nfdf ul/G5 .
l 	 oL plNnlvt aLpx¿df lk:g' cfjZos 5}g / l;ª\uf] u]8fdf k/LIf0f ug{ ;lsG5 .
l 	 cf]egnfO{ !)# l8u|L ;]lG6u|]8 tfkj|mddf ldnfO{ ;~rfngdf Nofpg'k5{ .
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l 	 lasf]{;lxtsf] vfnL efF8fsf] klxn] tf}n lng] / lasf]{df u0fgf (numbering) ug]{ .
l 	 gd'gfsf] $—% u|fd aLp tf}ng] / tf}ln;s]sf] efF8fdf vGofpg] / lasf]{ aGb u/]/ 8]l;s]6/df 

/fVg] .
l 	 ;a} tof/ eO;s]kl5 8]l;s]6/af6 ttfO/fv]sf] cf]egdf lasf]{ vf]nL !& 306f;Dd /fv]/ 

aLpsf] lr:ofg ;'Sg lbg] .
l 	 oL ;a} tf}nsf] /]s8{ kl5 lr:ofg k|ltztsf] lx;fa ug{sf nflu /fVg'k5{ .
l 	 lglZrt ;dokZrft\ cf]egaf6 efF8f] lasf]{ /fvL lgsfNg] / lr:ofpgsf nflu 8]l;s]6/df 

/fVg'k5{ .
l 	 lrl;Pkl5 k]ml/ ;'sfOPsf] gd'gf / efF8fsf] tf}n lng] / /]s8{ /fVg] .

#=$=!=@ O:6f pRr l:y/ tfkj|mddf lr:ofg k/LIf0f (high constant temperature oven method)

l 	 of] ljlwsf] lr:ofg k/LIf0f wfg, ds}, ux'F, ufh/, l;dL, af]8L, s]/fp / uf]ne]F8fdf ul/G5 .
l 	 oL plNnlvt aLpx¿dWo] wfg, ds}, ux'F, l;dL, af]8L / s]/fpdf lk:g' cfjZos 5 eg] 

cGodf l;ª\uf] bfgfdf k/LIf0f ug{ ;lsG5 .
l 	 cf]egnfO{ !#) l8u|L ;]lG6u|]8 tfkj|mddf klxNo} ldnfO{ ;~rfngdf Nofpg'k5{ .
l 	 lasf]{;lxtsf] vfnL efF8fsf] klxn] tf}n lng'k5{ / efF8f] / lasf{df u0fgf (numbering) 

n]Vg'k5{ .
l 	 gd'gfsf] $—% u|fd aLp tf}n lng] / tf}ln;s]sf] efF8fdf vGofO{ lasf]{ aGb u/]/ 8]l;s]6/df 

/fVg'k5{ .
l 	 ;a} tof/ eO;s]kl5 8]l;s]6/af6 ttfO/fv]sf] cf]egdf lasf]{ vf]nL afnLsf] lsl;dcg';f/ 

! jf @ 306f;Dd /fv]/ aLpsf] lr:ofg ;'Sg lbg'k5{ .
l 	 oL ;a} tf}nsf] /]s8{ kl5 lr:ofg k|ltztsf] lx;fa ug{sf nflu /fVg'k5{ .
l 	 lglZrt ;dokZrft\ cf]egaf6 efF8f] lasf]{ /fvL lgsfNg] / lr:ofpgsf nflu 8]l;s]6/df 

/fVg'k5{ .
l 	 lrl;Pkl5 k]ml/ ;'sfOPsf] gd'gf / efF8fsf] tf}n lng'k5{ / kl5 lx;fa ug{ /]s8{ /fVg'k5{ .
l 	 Po/ cf]eg tl/sfaf6 j|mda4 ¿kdf aLpsf] lr:ofg hfFr lgDgcg';f/ ug'{k5{—
l 	 s]slt aLpsf] kl/df0f rflxG5 ;f]sf] tf}n lng]
l 	 lr:ofg hfFr ug'{ cufl8 k"j{ aLpsf] ;'sfO rflxG5, rflxFb}g x]g]{

–	 rflxG5 eg] cf]egdf aLpsf] k"j{ ;'sfO ug]{ O:6fsf] lgodcg';f/
–	 rflxFb}g eg] of] j|mdnfO{ 5f8\g]

l 	 o;} u/L aLp lk:g'k5{, kb}{g olsg ug]{
–	 k5{ eg] afnLcg';f/ dl;gf] jf df]6f] u/L lk:g]
–	 kb}{g eg] l;ª\uf] aLpsf] bfgf k|of]u ug]{

l 	 O:6f (ISTA) sf] lgod / afnLsf] lsl;dcg';f/ s'g l:y/ tfkj|md (constant temperature) 
7Ls 5 ;f] ljlw ckgfpg] / cf]egnfO{ ;f]xL tfkj|mddf /fvL rnfpg]

–	 sd l:y/ tfkj|md (low constant temperature)
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–	 pRr l:y/ tfkj|md (high constant temperature)

l 	 dflysf a'Fbfx¿df pNn]v u/]cg';f/ tTkZrft\sf] r/0fa4 tf}n lng], /]s8{ /fVg] cflb ug]{
l 	 /]s8{df l6lkPsf kl/df0f tf}nx¿ aLpsf] lr:ofg k|ltzt lx;fa lgsfNg] / glthf pknAw 

u/fpg]

#=$=@ ljB'tLo lr:ofg gfKg] pks/0fx¿ (moisture meters) sf] k/LIf0f l;4fGt

l 	 oL pks/0fx¿ sDkgL / df]8]ncg';f/ ljleGg lsl;d / ;fOhsf x'G5g\ . tL lgDg 
lsl;dsf k|of]udf 5g\—

–	 o'lge;{n DjfO:r/ ld6/ (universal moisture meter)

–	 8f]n DjfO:r/ ld6/ (Dole moisture meter)

–	 ljnL DjfO:r/ ld6/ (Wily moisture meter)

–	 cf];fj DjfO:r/ ld6/ (Osaw moisture meter)

l 	 oL pks/0fx¿n] ljz]if u/L aLpdf lr:ofg sG6ØfS6 (contact) / sG8lS6le6L 
(conductivity)b'O{ l;4fGtcg';f/ plNnlvt rfk / tf}nsf cfwf/df sfd u5{g\ .

l 	 oL pks/0fx¿af6 lr:ofg k/LIf0f l56f]5l/tf] / t'?Gt} aLpsf] lr:ofg dfkg x'G5 .
l 	 8f]n (dole) / ljnL (willey) ld6/x¿ v]tdf afnL sf6\g] a]nfdf aLpsf] lr:ofg s]slt 5 

hfFr ug{ k|of]u ul/G5g\ .
l 	 tnsf lrqx¿df oL DjfO:r/ ld6/x¿ j|mdzM b]vfOPsf 5g\ .

Figure : Different types of electronic moisture meters used in Seed Testing Laboratory

 
:   
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Figure: General Steps of determining moisture content of seeds in air oven method

#=$=# lr:ofg k|ltzt lgsfNg] ;"q

tn lbOPsf ;"qx¿ Po/ cf]eg ljlwcg';f/ lr:ofg k|ltztsf] lx;fa ug{ k|of]u x'G5g\ . oL b'O{ 
lsl;dsf 5g\

;"q !— k/LIf0fk"j{ ;'sfO cfjZos gePsf]

lr:ofg k|ltzt (M) = (M2 – M3/M2 – M1) x !))

o;df

M1= lasf]{;lxt vfnL efF8fsf] tf}n -u|fd_

M2 = lasf]{;lxt vfnL efF8f] / gd'gfsf] tf}n -cf]egleq xfnL ;'sfpg'cufl8_ -u|fd_
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M3 = lasf]{;lxt gd'gf;lxt efF8fsf] tf}n -u|fd_ -;'sfO;s]kl5 cf]egaf6 lgsfnL 8]l;s]6/df /fv]/ 
lr;f] eO;s]kl5_

;"q @—  k/LIf0fk"j{ ;'sfO cfjZos ePsf]

clGtd lr:ofg k|ltzt (S) 

o;df

S1= klxnf] ;'sfOaf6 lgsfn]sf] lr:ofg k|ltzt

S2 = bf];|f] ;'sfOaf6 lgsfn]sf] lr:ofg k|ltzt

$= aLp z'4tf k/LIf0f tyf ljZn]if0f

k/LIf0ffy{ k|fKt gd'gfsf] aLpdf tf]lsPsf] hftsf] aLpsf] ;xL klxrfg / o;sf] dfqf s]slt 5 tyf 
cGo ld;fj6x¿ s:tf 5g\ egL hfFr ug]{ k/LIf0fnfO{ …aLp z'4tf ljZn]if0f–k/LIf0fÚ elgG5 . o; 
k/LIf0fsf kl/efiff / l;4fGt lgDg 5g\—

l 	 of] k/LIf0f k/LIf0ffy{ k|fKt gd'gfaf6 ld;fpg] / ljefhg ug]{ k|lj|mof ckgfO{ tof/ kf/]sf] 
gd'gfdf ul/g'k5{ .

l 	 afnL aLpsf] lsl;dcg';f/ of] k/LIf0f gd'gfsf] ;fOh jf kl/df0f km/skm/s x'G5 . 
tf]lsPsf] afnLsf] k/LIf0f gd'gfsf] kl/df0f tflnsf %=! Dff pNn]v ePcg';f/ x'g] 5 .

l 	 o; k/LIf0fdf gd'gfsf] agfj6 (composition) / ld;fj6 yfxf kfpg rf/ leGg efu 
(components) h:t} z'4 aLp -tf]lsPsf] hftsf]_, cGo afnLsf] aLp, emf/kftsf] aLp tyf 
lglij|mo kbfy{sf] dfqf slt 5 ;f] hfFr u/L ljefhg ul/G5 .

l 	 oL k|To]s efux¿ s]slt eP ;f] tf}n]/ k|ltztdf lgsflnG5 .
l 	 gd'gfdf b]vf k/]sf x/]s lsl;dsf cGo afnLsf] aLp, emf/kftsf] aLp tyf lglij|mo 

kbfy{x¿ s]s] x'g\ ;xL klxrfg ul/g'k5{ .
l 	 o;/L gd'gfdf b]lvPsf] agfj6 / ld;fj6n] pko'St aLp n6sf] agfj6 eGg] a'emfpF5 .

$=! z'4tf k/LIf0fsf] p2]Zo

l 	 aLpsf] n6df ldl;Psf ef}lts ld;fj6x¿ h:t} cGo afnLsf] aLp, emf/kftsf] aLp / 
lglij|mo kbfy{sf] tf}nsf cfwf/df k|ltztdf lgsfNg] / logLx¿ x/]ssf] ;xL klxrfg ug]{ .

l 	 k/LIf0ffy{ k|fKt gd'gfn] z'4tfsf nflu aLpsf] :t/cg';f/ lgwf{l/t Go"gtd u'0f:t/ k"/f 
u5{ jf ub}{g eGg] yfxf kfpg] / ;f]cg';f/ aLp pTkfbs jf k|zf]wgstf{nfO{ cfjZos 
;Nnfx;'emfj lbg] .
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$=@ z'4tf ljZn]if0f–k/LIf0fsf ljleGg efux?

$=@=! z'4 aLp

l 	 aLpsf] gd'gf k7fpg] JolSt jf ;+:yfn] pNn]v 
u/]sf] afnLsf] tf]lsPsf] hftsf] aLpn] z'4 aLp eGg] 
a'emfpF5 . gd'gfdf of] aLp pNn]vgLo ¿kdf k|z:t 
dfqfdf x'g'k5{ . pko'{St aLpsf] k'ik Pjd\ aLpsf 
cª\ux¿ (Flowering structures and seed units) nfO{ 
klg z'4 aLpdf u0fgf ul/G5 .

l 	 ;fy} ckl/kSj aLp, :ofk|f aLp, dl;gf aLp, rfpl/Psf 
aLp, /f]uL aLp, sL/fn] vfPsf aLp, 6'lj|mPsf aLp t/ 
;Unf aLpsf] sDtLdf cfwf ePsf] -e"|0f eP klg geP klg_ nfO{ klg z'4 aLpsf] efudf 
/flvg'k5{ .

l 	 of] z'4 aLpsf] kl/efiff afnLsf]] k|hfltk|hflt (species) df km/s x'G5 .jg:ktLo kl/jf/ 
(taxonomic families) cg';f/ oL afnLx¿sf] z'4 aLpsf] kl/efiff cg';"rL ^=@=! df 
lbOPsf] 5 .

$=@=@ cGo afnLsf] aLp

l 	 aLpsf] gd'gf k7fpg] JolSt jf ;+:yfn] pNn]v 
u/]sf] afnLsf] tf]lsPsf] hfteGbf cGo k|hfltsf] aLp 
Pjd\ tf]lsPsf] hfteGbf cGo hftsf] aLp;d]t / 
logLx¿sf] aLp h:t} cª\ux¿nfO{ klg cGo afnLsf] 
aLpsf] efudf 5'§Øfpg'k5{ . 

$=@=# emf/kftsf] aLp

l 	 aLp afnL;Fu cfpg] emf/kftsf aLp / aLpljhg 
lgodfjnLdf afnLljz]if pNn]v ul/Psf emf/kftsf 
aLpx¿nfO{ a'emfpF5 . 

$=@=$ lglij|mo kbfy{

l 	 tf]lsPsf] k|hflt, cGo afnL tyf emf/kftsf 
af]6la?jfsf 6'j|mf6fj|mLx¿ h'g;'s} ;fOhsf] eP klg 
logLx¿ lglij|mo kbfy{ x'G5g\ .

l 	 s'g} klg j:t' hLljt jf lghL{j h:t} df6f], afn'jfsf 
s0fx¿, sL/f / sL/fsf kv]6f, KjfFv, e';, vf]:6f 
OToflb kbfy{x¿ o;df k5{g\ .

l 	 ;fy} z'4 aLp, cGo afnLsf] aLp / emf/kftsf] aLpsf 

Figure: Purity testing of a sample

Figure: Diaphnascope and  
sieve tiers

Figure: Purity testing of wheat  
on purity board
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;Dk"0f{ efusf] cfwf jf cfwfeGbf sd efu ePsf], k'm6]sf] jf 6'j|]msf] aLp of] lglij|mo 
kbfy{d} k5{ .

$=# z'4tf ljZn]if0f–k/LIf0fsf nflu cfjZos pks/0fx¿

l 	 gd'gf ld;fpg] / ljefhg ug{] l8efO8/ (mechanical 

sample divider), xn'sf j:t'nfO{ xfjfsf] dfWodn] 
5'§Øfpg] Anf]c/ (blower), DoflUgkmfo/ n]G;(magnifier 

lens),6]an nfDk (table lamp with reflected light)/ 
ljleGg ;fOhsf l5b|ePsf rfNgLx¿(sieve tiers)cflb 
h'6fpg] .

l 	 lrq ^=@=@ df b]vfPh:t} z'4tf k/LIf0f ug]{ af]8{ 
8fOˆgf:sf]k;lxt(purity board with diaphnascope) .

l 	 tLg s'g] ls:tLx¿ (triangle trays),:kfr'nf (spatula), 
tf}n lng] efF8fx¿ (weighing boats) / ;kmf ug]{ a|;x¿ (cleaning brushes) .

l 	 6;{g Aofn]G; (torsion balance)rf/ 8]l;dn;Ddsf] tf}n b]vfpg ldNg] lrqdf b]vfOP 
h:t} .

$=$ z'4tf ljZn]if0f–k/LIf0f ug]{ ljlw

l 	 z'4tf ljZn]if0f–k/LIf0f k/LIf0ffy{ k|fKt gd'gfaf6 l8efO8/df ljefhg u/L tof/ kf/]sf] 
k/LIf0f gd'gfdf ug'{k5{ .

l 	 k/LIf0f gd'gfsf] tf}nnfO{ tf]lsPsf] bzdnj ;ª\Vofdf hf]v]/ lng] h'g afnLcg';f/ 
tf]lsPsf] kl/df0feGbf sd x'g' x''Fb}g . o; tf}nnfO{ k|f/lDes tf}n elgG5 . ca gd'gfnfO{ 
Ko'l/6L af]8{ jf ;]tf] sfuhsf] kGgfdf vGofP/ :kfr'nfsf] dbtn] xftn] aLpsf u]8fu]8f 
x]/]/ hfFr ug'{k5{ . 

l 	 olb gd'gf Psbd kmf]xf]/ 5 / xn'sf j:t' lgs} 5 eg] Ko'l/6L af]8{df vGofpg'cufl8 
Anf]c/df xfjf k7fP/ To:tf lglij|mo kbfy{ Ps} 7fpFdf ;ª\sng ug{ ;lsG5 .

l 	 of] xftn] ug]{ sfo{ ePsfn] aLpnfO{ :kfr'nfsf] ;xfotfn] PsPs nfOgdf tfg]/ x/]s 
bfgfbfgf xf]l;of/Lk"j{s hfFr ug'{k5{ / pSt aLp z'4tf ljZn]if0fsf] s'g efudf k5{ 
;f]xLdf ;ª\sng ub}{ hfg'k5{ .

l 	 z'4 aLp cnu ubf{ aLpsf] aflx/L cfj/0fLo u'0f (seed morphological traits)sf cfwf/df 
ug'{k5{ .

l 	 o;/L 5'§ØfO;s]kl5 Pp6f bfgf klg gv:g] u/L oL efux¿sf] 5'§f5'§} tf}n lng'k5{ . oL 
tf}nx¿ Go"gtd Ps bzdnjdf l/kf]6{ x'g'k5{ .

l 	 cGo afnL, emf/kftsf aLpx¿sf] ;lx klxrfg x'g'k5{ . x/]ssf s]slt bfgf 5g\ ;f] klg 
/]s8{ /fVg'k5{ h'g kl5 lx;fa ug{nfO{ cfjZos k5{ .

$=% z'4tf ljZn]if0f–k/LIf0fsf] lx;fa lgsfNg] tl/sf / glthf

l 	 gd'gf aLpsf] k/LIf0f ;s]kl5 rf/ efu x/]ssf] tf}n hf]8]/ hDdf slt eof], o;nfO{ 

Figure: Torsion balance for weigh-
ing components
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clGtd tf}n elgG5 / ;Dk"0f{ gd'gfsf] k|f/lDes tf}n;Fu of] slt km/s 5 x]g'{kg]{ 5 .
l 	 x/]s efunfO{ ;Dk"0f{ gd'gfsf] clGtd tf}nn] efu ug]{ / o;nfO{ !)) n] u'0fg u/L 

k|ltztdf lgsfNg'k5{ .
l 	 o;/L k|ltztdf lgsfNbf bzdnjsf] kl5 Pp6f cª\sdf Nofpg'k5{, h:t} (*=$$ = (*=$ 

/ !=%^ = !=^ . oL rf/ efusf] hf]8 !)) k|ltzt x'g'k5{ .
l 	 oL z'4tf k/LIf0fsf rf/ efusf] k|ltzt 6f]n/]G; 6]an (tolerance table) df dfGo 5 jf 

5}g hfFr ug]{ / ldN5 eg] aLpljhg lgodfjnLn] hf/L u/]sf] cg';"rL ^=@=@ df lbOPsf] 
z'4tf ljZn]if0f glthf kmf/fdadf]lhd glthf e/L k7fpg'kg]{ 5 .

%= aLpsf] pdf/ zlSt k/LIf0f

aLp Pp6f hLljt j:t' xf] .jfg:klts kl/efiffcg';f/ aLp Pp6f kl/kSj aLh c08 (ovule) xf] . 
oxL aLp pko'St jftfj/0fdf ;'if'Kt cj:yfaf6 hfu[t eO{ ;fgf] la?jf a]gf{df ljsl;t x'G5 / s[lif 
pTkfbg / pTkfbsTjdf of]ubfg k'¥ofpF5 . k|of]uzfnfdf aLp k/LIf0fsf] kl/efiffcg';f/ aLpsf] 
e|"0f (embryo) af6 pko'St xfjfkfgL / k|sfzsf cfwf/df cfjZos ;a} cª\u;lxt Ps k"0f{ ;fgf] 
la?jfsf] ljsf; x'g] k|lj|mofnfO{ aLpsf] …pdf/ zlStÚ elgG5 . o;/L pd|]sf] k"0f{ a]gf{ aflx/L cg's"n 
jftfj/0fdf j[l4 x'Fb} ;fdfGo af]6sf] ljsf; x'G5 / pTkfbgdf of]ubfg k'¥ofpF5 eGg] ;"rs k|Tofe"t 
u/fpF5 . o;p;n] aLpsf] pd|g] zlSt Pp6f k|d'v Pjd\ dxTTjk"0f{ u'0f:t/ xf] .

%=! aLpsf] pdf/ zltm k/LIf0fsf] p2]Zo

aLpsf] pdf/ zlSt k/LIf0fsf p2]Zo lgDg 5g\—

l 	 aLpsf ljleGg n6x¿sf] v]taf/Ldf aLp 5g'{eGbf cufj} pd|g] zlSt yfxf kfpg / o;}sf 
cfwf/df aLp afnL nufpgdf dbt ug]{ .

l 	 aLpsf ljleGg n6x¿sf] u'0f:t/ yfxf kfpg] / cfk;df s]slt 5 t'ngf ug]{  .

%=@ aLpsf] pdf/ zlSt k/LIf0fsf] l;4fGt

k|of]uzfnfdf aLpsf pdf/ zlSt k/LIf0fsf nflu pko'St jftfj/0f h:t} tfkj|md, k|sfz tyf 
lr:ofg -kfgL_ cg's"n dfqfdf lbO{ aLpsf] pd|g] d"No (germination potential) yfxf kfpg' g} k|d'v 
l;4fGt xf] . of] k/LIf0f hlxn] klg z'4tf k/LIf0f ul/Psf] z'4 aLpsf] efusf] $)) bfgfdf k/LIf0f 
ug'{k5{ .

%=# aLpsf] pd|g] zlStnfO{ c;/ ug]{ sf/0fx¿

aLp k/LIf0f k|of]uzfnfdf of] k/LIf0f ug'{cufl8 tnsf tLg s'/fnfO{ Wofgdf /fVg'k5{—

l 	 k/LIf0f ug]{ aLpsf] agfj6 ofg] PsaLh bnLo (monocotyledon) jf låaLh bnLo 
(dicotyledon) k|hflt xf], yfxf kfpg] .

l 	 pdf/ zlStsf lsl;dx¿ h:t} xfOkf]lhon (hypogeal), pbfx/0f—wfg, ux'F, ds} jf 
Olklhon (epigeal), pbfx/0f— s]/fp, l;dL, af]8L cflbsf] hfgsf/L lng] .
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l 	 k/LIf0f ul/g] k|hftLo aLpnfO{ pd|g cfjZos cg's"n jftfj/0f -tfkj|md / k|sfzljz]if_ 
s] xf] ;f] hfgsf/L lng] .

Figure: Germination behavior of different seeds

s'g} s'g} aLpnfO{ pd|g lr:ofg, xfjf (aeration) sf ;fy} k|sfzsf] cfjZostf x'G5 . o;sf] cnfjf 
s'g}s'g} aLp af]6d} jf afnL sf6\bfsf6\b} l56f] pd|g] x'G5 eg] s'g} aLp s8f jf ;'if'Kt (dormant) 

cj:yfdf /xG5 / hftcg';f/ s]xL ;dokl5 dfq l9nf] u/L pld|G5 . o;/L ;'if'Kt cj:yfdf 
hfg] aLpx¿sf] xsdf k/LIf0fk"j{ aLpsf] pkrf/ ug'{k5{ . o;}n] aLp afnLsf] j+zf0f' (genotype), 
aLpsf] kl/kSjtf (seed maturity) / aLp pTkfbg ul/Psf] jftfj/0f cflb aLpsf] pd|g] zlSt 
(germination) df c;/ ug]{ sf/0fx¿ x'g\ .

%=$ aLp afnL kfSg] cj:yf (seed maturity) / j+zf0f' (genotype) k|efjx¿

w]/}h;f] aLp afnLx¿ kml6{nfOh];g (fertilization)kl5 k"0f{ aLp ljsf; x'g'cufj} pd|g ;Sg] x'G5g\, 
t/ s'g}s'g} aLp h:tf];'s} cg's"n jftfj/0f eP klg cyjf aLp afnL sf6\g l9nf] eP/ v]taf/Ldf 
aLp embf{ (dispersal or shattering) klg gpd|g] x'G5g\ . log}nfO{ j+zf0f'ut / aLpsf] j[l4 Pjd\ kfSg] 
cj:yf (genotype andseedmaturity) sf c;/x¿ elgG5 .

%=% jftfj/0fLo k|efjx¿

l 	 aLp pd|g lr:ofgsf nflu k|of]u x'g] kfgLdf ljsf/s j:t'x¿ x'g' x'Fb}g / kLPr (pH) 

^=)—&=% x'g'k5{ .
l 	 tfkj|md clwstd jf Go"gtd x'g' x'Fb}g, cfjZostfcg';f/ l7Ss (optimum) x'g'k5{ .
l 	 jfo'd08nLo clS;hgsf] dfqf pko'St / 7Ls x'g'k5{ .
l 	 k|foh;f] t/sf/L afnLsf aLpx¿ pd|g k|sfzsf] cfjZostf x'G5, ;f]sf] Joj:yf x'g'k5{ .
l 	 ;'if'Kt aLp / s8f aLpnfO{ k/LIf0fk"j{ pkrf/ ug'{kg]{ x'G5 .
l 	 aLp pd|g / lr:ofg ;f]:g pko'St dfWod (suitable substrate) sf] cfjZostf x'G5 / 

of] alnof], kfgL ;f]:g ;Sg], s'g} xflgsf/s /;fogsf] k|efj gkg]{ / ;kmf x'g'k5{ .

%=^ aLp k/LIf0f ug]{ tl/sf

l 	 aLp k/LIf0f z'4 aLpdf ug'{k5{ .



d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg, e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw120

l 	 of] k/LIf0f $)) bfgfdf rf/ /]lKns];g (replication) df -$x!)) df_ ug'{k5{ / k/LIf0f 
ug]{ aLpsf] ;fOh / k/LIf0fdf k|of]u x'g] dfWod (substratum) sf] lsl;dcg';f/ @%, %) 
jf !)) bfgf ljefhg u/L /]lKns];g a9fpg'k5{ .

l 	  k/LIf0f ug{ z'4 aLpsf] efuaf6 $)) bfgf 5fGbf e]befj g/fvL h]h:tf] cfpF5 ToxL 
u0fgf u/]/ k|of]u ug'{k5{ .

l 	 aLpsf] ;fOh / afnLsf] lsl;dcg';f/ pko'St k/LIf0f dfWod (suitable substratum) 

h:t} hld{g];g k]k/ (germination paper), Anl6ª k]k/ (blotting paper), Xjf6Dofg k]k/ 
(whatman paper), afn'jf jf df6f] k|of]u ug'{k5{ .

l 	 k/LIf0fsf nflu aLp /fVbf cfk;df g5'g] u/L Psgf;sf] b"/Ldf k|To]s nfOgdf !) bfgf 
kg]{ u/L !) j6f nfOgdf ldnfP/ /fVg'k5{ .

l 	 k/LIf0fsf nflu aLp afnLsf] lsl;dcg';f/ hld{g]6/nfO{ cfjZos tfkj|mddf /fvL 
rnfpg'k5{ .

%=^=! sfuh k|of]u u/L k/LIf0f ug]{ tl/sf

%=^=!=! 6k ckm b k]k/ (top of the paper, TP)

l 	 ;fwf/0ftof t/sf/L afnLsf dl;gf aLpx¿ h;nfO{ 
pdfg{ k|sfzsf] cfjZostf x'G5, tL afnLsf aLpx¿sf] 
k/LIf0f sfuh -dfWod_ sf] ;txdf /fvL ul/G5 .  

l 	 sfpnL, /fof], ufh/, Kofh / uf]ne]F8fsf aLpx¿sf] 
pdf/ zlSt k/LIf0f k]l6«l8;df lrqdf b]vfP h:t} 
aLpnfO{ cfk;df g5'g] u/L /fv]/ k|of]uzfnfdf 
k/LIf0f ul/G5 .

l 	 of] k/LIf0f cS;/ k]l6«l8; (petridish)cyjf Knfl:6ssf] 
8Aaf (rectangular plastic boxes)df kfgLn] l7Ss dfqfdf lehfOPsf] k/LIf0f ug]{ efF8fsf] 
cfsf/df sf6]sf] ;]tf] Anl6ª k]k/ /fvL dflyaf6 lasf]{n] 5f]k]/ hld{g]6/df OGSo'a]6 
(incubate) ul/G5 .

%=^=!=@ la6ljg b k]k/ (between the paper, BP)

l 	 7"nf] bfgf ePsf] aLp h;nfO{ lr:ofg a9L dfqfdf 
rflxG5, To:tf] aLpsf] pdf/ zlSt k/LIf0f of] la6ljg 
b k]k/ tl/sfaf6 ul/G5 . pbfx/0fsf nflu Wffg, 
ux'F, ds}, d'nf cflbsf] aLpsf] k/LIf0f of] tl/sfaf6 
ul/G5 . 

l 	 /fd|f] lehfPsf] v}/f] hld{g];g k]k/df !)) bfgfsf] 
b/n] k|To]s nfOgdf !) bfgf u/L !) nfOgdf aLp 
/fVg], dflyaf6 leh]sf] Ps jf b'O{ l;6 (sheet) n] 
5f]lklbg] / aLp v:g glbg tnaf6 b'O{ cf}+nf bf]a|ØfO{ afofFaf6 /f]n (roll)ub}{ 7f8f] u/L 

Figure. Germination test on TP

Figure: Germination Test on BP
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k]k/sf] lr:ofg / xfjf l5g]{ u/L KjfnKjfn kf/]sf] emf]nfdf oL /f]nx¿ /fvL lrq ^=#=@ df 
b]vfPe}mF hld{g]6/df OGSo'a]6 ug'{k5{ .

l 	 kfgL ;'Sg glbg a]nfa]nfdf kfgL 5ls{lbg'k5{ .

%=^=!=# lKn6]8 k]k/ (pleated paper, PP)

l 	 PseGbf a9L a]gf{x¿ lg:sg] aLpsf] k/LIf0f o; 
lKn6]8 k]k/ (Pleated paper)df ug'{k5{ . pbfx/0fsf 
nflu kfn'ª\uf], r'sGb/ cflb . 

l 	 k|To]s kq (pleat) df Pp6f bfgf /fVg] / o; lKn6]8 
k]k/nfO{ Knfl:6ssf] 8Aafdf /fvL dflyaf6 lasf]{n] 
5f]k]/ hld{g];gdf OGSo'a]6 ug'{k5{ -lrq ^=#=#_ .

%=^=@ afn'jfdf aLp k/LIf0f ug]{ tl/sf (S or TS)

l 	 k|foM 7"nf] vfnsf] bfgfsf] aLp k/LIf0fdf of] tl/sf 
k|of]u x'G5 h;nfO{ pd|g w]/} lr:ofg cfjZos x'G5 . 

l 	 /fd|f] lehfPsf] afn'jfn] k/LIf0f ug]{ efF8fx¿ (plastic 

trays) df @ ;]lG6ld6/ hlt eg'{k5{ . aLpnfO{ pd|g 
;lhnf] u/fpg afn'jf v's'nf] u/L /fVg] / aLp afnLsf] 
lsl;d x]/L dflyaf6 leh]s} afn'jfn] xn'sf;Fu 
5f]lklbg] (S) of aLp 3';fg]{ (TS)ug'{k5{ .

l 	 oL efF8fx¿ (seed plated trays) nfO{ afnLsf] 
lsl;dcg';f/ tfkj|md ldnfP/ hld{g]6/ jf TolQs} sf]7fdf /fVg ;lsG5 .

%=^=# df6f]df aLp k/LIf0f ug]{ tl/sf (S or TS)

l 	 :ffwf/0ftof 7"nf] ;fOhsf] aLp h;nfO{ lr:ofg a9L 
dfqfdf rflxG5, To:tf] aLpsf] k/LIf0f df6f]df ul/G5 . 

l 	 Psgf;sf] dWod vfnsf] df6f] / sDkf]:6 /fd|/L 
ldnfP/ afn'jfdf h:t} aLp 3';f/]/ (TS)jf dflyaf6 
df6f]n] 5f]k]/ (S) lrqdf b]vfPe}mF k/LIf0f ul/G5 .

%=& k/LIf0f cufl8 ;'if'Kt cj:yf x6fpg ul/g] aLp 
pkrf/ tl/sfx¿

s'g}s'g} aLp afnL ;Dk"0f{ cg's"n jftfj/0fdf klg pd|g ;Sb}g . o;f] x'g' aLp afnLsf] k|hftLo 
k|lj|mof (physiological phenomenon) sf] sf/0fn] xf] h;nfO{ aLpsf] ;'if'Kt cj:yf elgG5 / s'g} 
aLpdf Hofbf s8fkg x'G5 / pld|Fb}g . o:tf aLpx¿nfO{ k|of]uzfnfdf k/LIf0f ug'{kbf{ aLpsf] ljz]if 
k"j{ pkrf/ ul/G5 . lgDg pkrf/ tl/sfx¿ k|of]uzfnfdf k|of]u x'G5g\—

%=&=! aLpnfO{ k"j{ lr:ofpg] (pre-chilling) : k/LIf0fsf nflu tof/ kf/]sf] sfuhsf 
/f]nx¿ Jff afn'jf of df6f]df /flvPsf efF8fx¿ k/LIf0fcufl8 afnLsf] lsl;dcg';f/ 

Figure: Germination Test on PP

Figure : Germination Test on sand

Figure: Germination Test on Soil
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%)—!));]lG6u|]8df lbgb]lv ;ft lbg;Dd lr:ofpg lbg] / To;kl5 cg's"n tfkj|mddf 
k/LIf0fsf nflu OGSo'a]6 ug'{k5{ .

%=&=@ aLpsf] k"j{;'sfO M k/LIf0fsf nflu u0fgf ul/Psf] $)) bfgf aLpnfO{ #))—$%) 
;]lG6u|]8df tLgb]lv ;ft lbg;Dd k]l6«l8;df lasf]{ g/fvL ;'sfpg] / To;kl5 afnLljz]if 
cg's"n tfkj|mddf k/LIf0fsf nflu OGSo'a]6 ug'{k5{ .

%=&=# aLpnfO{ kfgLdf k"j{ lehfpg] M aLpnfO{ kfgLdf Ps jf b'O{ /ft lehfOlbg] h;n] ubf{ 
aLpdf ePsf pd|g ljsf/s /;fogx¿ kvflnP/ hfG5g\ / pSt aLpnfO{ /fd|/L kvfn]/ 
afnLljz]if cg's"n tfkj|mddf k/LIf0fsf nflu OGSo'a]6 ug'{k5{ .

%=&=$ pdf/ zlSt k/LIf0f ug{ kfgLsf] ;§f kf]6fl;od gfO6«]6sf] emf]n k|of]u ug]{ (weak 

solution of potassium nitrate) :w]/}h;f] t/sf/Lsf aLpx¿ k/LIf0f ubf{ )=)@ k|ltzt 
kf]6fl;od gfO6«]6sf] emf]nn] sfuh lehfO{ ul/G5, pbfx/0fsf nflu uf]ne]F8fsf] aLp 
k/LIf0f .

%=&=% lha/lns Pl;8sf] k|of]u(Gibberlic acid) : s'g}s'g} aLpnfO{ l56f] pdfg{ xNsf )=! 
k|ltztsf] lha/lns Pl;8sf] emf]ndf s]xL ;do pkrf/ u/]/ jf wf/fsf] kfgLdf /fd|/L 
kvfn]/ dfq pdf/ zlSt k/LIf0f ug'{kg]{ x'G5 .

%=&=^ d]sflgsn :sfl/lkms];g (mechanical scarification) :s'g} aLpsf] vf]:6f Psbd s8f 
x'G5 / kfgL ;f]:g ;Sb}g . o:tf] aLpnfO{ xf]l;of/Lk"j{s aLpsf] vf]:6fdf rf]6k6s nufpg], 
v;|f] afn'jfdf aLp ldnfP/ l3l;|g lbg] cflb ug'{kg]{ x'G5 h;n] ubf{ aLpsf] vf]:6fn] kfgL 
;f]:g yfN5 / aLp pd|g ;'? x'G5 .

%=&=& Pl;8 :6«fl6lkms];g (acid stratification) : Pl;8x¿ h:t} ;nˆo'l/s Pl;8 (H
2
SO

4
)., 

gfOl6«s Pl;8 (H
2
NO

3
) sf] xNsf emf]ndf afnLsf] lsl;dcg';f/ aLpnfO{ k/LIf0fk"j{ 

8'afP/ kvfnL k|of]uzfnfdf k/LIf0f ug'{kg]{ x'G5 .

tflnsf M ljleGg aLp afnLsf] pdf/ zlSt k/LIf0fsf nflu cg's"n tfkj|md / pkrf/sf tl/sfx¿

afnL dfWodx¿ Tfkj|md -;]lG6u|]8_ k||sfz
klxnf] a]gf{ u0fgf

-lbgdf_
clGtd a]gf{ u0fgf

-lbgdf_
aLp pkrf/sf 

tl/sfx¿

wfg BP, S #) - % !$
k"j{;'sfO %)o 

#—& lbg;Dd

ds} BP, S @%; @)-#) - $ * -
uxF' BP, S @) - $ & -
Aff]8L BP, S @)-#); #) - % * -
s]/fp BP. S @) - % * -
l;dL BP, S @% - % * -

/fof] TP @) cfjZos # &
KNO

3
,aLp 

lr:ofpg], k|sfz
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afnL dfWodx¿ Tfkj|md -;]lG6u|]8_ k||sfz
klxnf] a]gf{ u0fgf

-lbgdf_
clGtd a]gf{ u0fgf

-lbgdf_
aLp pkrf/sf 

tl/sfx¿

sfpnL TP @); @)—#) cfjZos % !)
KNO

3
,aLp 

lr:ofpg], 
k|sfz

d'nf BP @) - # ^ -
Uffh/ TP, BP @)—#) cfjZos & !$ k|sfz

Uff]ne]F8f TP @)—#) - % !$ k|sfz, KNO
3

Kofh Tp !%;@) - ^ !@ aLp lr:ofpg

%=* a]gf{x¿sf] u0fgf / d"Nofª\sg ug]{ tl/sf

a]gf{sf] u0fgf O:6fsf] aLp k/LIf0f lgod % P kf6{ ! df pNn]v 
ul/Padf]lhd tf]lsPsf] cjlwdf klxnf] / clGtd u0fgf ug'{k5{ . 
u0fgf ubf{ k|To]s pd|]sf] a]gf{, gpd|]sf] aLp / d/]sf] aLpnfO{ 
hfFr u/L d"Nofª\sg ug'{k5{ / aLp k/LIf0fsf nflu /flvPsf] 
!)) bfgfnfO{ ;fdfGo a]gf{ (normal seedlings), c;fdfGo 
a]gf{ (abnormal seedlings), s8f jf tfhf aLp (hard or fresh 

seeds)/ d/]sf] aLp (dead seeds)df 5'§ØfOG5 .

%=*=! ;fdfGo a]gf{x¿ 

afnLljz]ifcg';f/ ;fgf] la?jf jf a]gf{df x'g'kg]{ ;Dk"0f{ 
cª\ux¿;lxtsf] a]gf{nfO{ ;fdfGo a]gf{ eGb5g\  / of] a]gf{ j[l4 
eO{ pTkfbg;Dd lbg ;Sg] x'g'k5{ . o;}n] afnLcg';f/ lgDg cª\ux¿ x'g'k5{—

l 	 /fd|f] ljsf; ePsf] h/f k|0ffnL h:t} k|f/lDes d'Vo h/f (primary roots) jf ;xfos 
h/fx¿ (secondary roots) ePsf] x'g'k5{ .

l 	 /fd|f] ljsf; ePsf] sf08 k|0ffnL h:t} xfOkf]sf]l6n (hypocotyls) jf Olksf]l6n (epicotyls)

PsbnLo afnL (monocot) df eg] Kn'd'n (plumule), klxnf] d'gf (cotyledonary leaf) jf 
sf]lknf (terminal buds) cGo afnLdf x'g'k5{ .

%=*=@ ljs[t a]gf{x¿ 

aLp pd|]sf] t/ a]gf{x¿ k"0f{ ¿kdf ljsl;t x'g g;s]sf] / a]gf{sf cª\ux¿df sdL sdhf]/L b]lvPdf, 
9';L hLjf0f'n] u|:t ePsf] h:tf c;fdfGo a]gf{x¿ ljs[t a]gf{ x'g\ . oL ljs[t a]gf{x¿nfO{ ljleGg 
lsl;ddf u0fgf ug{ ;lsG5, h:t}—

l 	 rf]6k6s nfuL gf]S;fg ePsf] a]gf{ (damaged seedlings)

l 	 cljsl;t a]gf{ (deformed seedlings)

Figure:  Double Chamber germinator
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l 	 9';L, /f]u–sL/f cflbn] ubf{ s'x]sf] a]gf{ (decayed seedlings)

%=*=# gpd|]sf aLpx¿

k/LIf0fdf /x]sf aLpx¿ u0fgf / d"Nofª\sg ul/Fbf s'g}s'g} aLp hLljt x'G5g\, kfgL klg ;f]:g 
;S5g\ / k'mn]/ cfpF5g\, t/ a]gf{df x'g'kg]{ cª\usf] ljsf; x'g ;Sb}g . o:tf aLpx¿ lgDgcg';f/ 
x'g ;S5g\—

l 	 s8f aLp (hard seededness), pbfx/0fsf nflu bfn afnLsf aLpx¿
l 	 tfhf aLp ;'if'Kt cj:yfsf] sf/0fn] (dormant seeds), pbfx/0f wfg afnLsf aLpx¿
l 	 d/]sf] aLp 9';L hLjf0f'n] ubf{ .

%=( pdf/ zlSt ljZn]if0f–k/LIf0fsf] glthf lgsfNg] tl/sf

pdf/ zlStsf] glthf ;fdfGo a]gf{x¿sf cfwf/df $)) bfgf k/LIf0f u/]sf]dWo] s]slt cfof] ;f]sf] 
k|ltztdf lbg] ul/G5 . glthf pknAw u/fpFbf aLpljhg 
lgodfjnLsf] -cg';"rL ^=@=@_ cg';f/ tof/ ug'{k5{ / 
k/LIf0f ul/Psf] tfkj|md, dfWod, k/LIf0f cjlw, ;fdfGo 
a]gf{÷c;fdfGo a]gf{, s8f jf tfhf aLp / d/]sf] aLpsf] 
k|ltzt / logLx¿sf] lsl;d;d]t pNn]v ug'{'k5{  . of] 
glthfsf cfwf/df v]tdf aLp s]slt dfqfdf 5g]{ xf] ;f]sf] 
aLp b/ lgsfNgdf d2t k'U5 .

^= pdf/ Ifdtf -cf]h;_ k/LIf0f

aLpsf] pdf/ Ifdtf Pp6f dxTTjk"0f{ u'0f:t/ xf] . o;n] 
ljleGg n6sf aLpsf] k|lts"n jftfj/0fdf pd|g] zlSt 
s]s:tf] 5 eGgaf/] c¿ a9L lj:t[t hfgsf/L lbG5 . v]taf/L / e08f/0fdf x'g] k|lts"n jftfj/0fsf] 
c;/ s'g} n6sf aLpdf vKg ;Sg] Ifdtf x'G5 eg] s'g}df aLp cfk}m x«f; x'Fb} hfg] x'G5 . of] aLpsf] 
u'0f:t/ cf]h;n] ubf{ xf] . O:6f -;g\ @)!!_ sf] kl/efiffcg';f/ of] pd|g] zlSt k/LIf0fsf] csf]{ 
:j¿k xf] h'g ljleGg k|lts"n jftfj/0fdf k/LIf0f ul/G5 . k|lts"n jftfj/0f (stress environment) 

df ljleGg aLpsf n6x¿sf] pd|g] Ifdtf s:tf] 5 egL hfFRg' g} of] k/LIf0fsf] l;4fGt xf] / ljleGg 
n6sf lgDg s'/fx¿Aff/] hfgsf/L lbG5—

l 	 aLpsf] pd|g] zlSt / pd|]sf] a]gf{sf] j[l4 x'g] ult (rate of seed germination and seedling 
growth)

l 	 k||lts"n jftfj/0f (adverse environmental conditions) df aLpsf] pd|g ;Sg] Ifdtf 
(emergence ability)

l 	 aLpsf n6x¿ nfdf] cjlw;Dd klg e08f/0f u'0f:t/ sfod /fVg ;Sg] Ifdtf  
(performances in storage with ability to germinate)

Figure: Incubation for germinator
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^=! cf]h; k/LIf0fsf] p2]Zo

l 	 aLpsf n6x¿sf] ljleGg cg's"n–k|lts"n jftfj/0fLo cj:yfdf aLp v]taf/Ldf pd|g] 
;Ifdtf (planting value) / e08f/0f ;Ifdtf (storage potential) ;DaGwL hfgsf/L lbG5 .

l 	 ljleGg n6x¿ u'0f:t/sf cfwf/df cfk;df 5'§Øfpgdf dbt u5{ .

^=@ cf]h; k/LIf0fsf l;4fGtx¿

l 	 aLpsf] u'0f:t/ dfkgsf] Ps k|efjzfnL ;"rs xf] .
l 	 aLpsf n6x¿ ef}lts (physical) / lkmlhof]nf]lhsn (physiological) u'0f:t/ sf cfwf/df 

5'§Øfpgdf dbt u5{ .
l 	 v]tdf pd|g ;Sg], g;Sg] / e08f/0fdf u'0f:t/ sfod x'g], gx'g] cflbaf/] cg'dfg ug{ 

;lsG5 .
l 	 of] k/LIf0f z'4 aLpdf ul/G5 / afnLsf] lsl;dcg';f/ k/LIf0fsf] lsl;d klg km/skm/s 

x'G5 .
l 	 ljleGg aLp n6x¿sf] ahf/ efp d"No lgwf{/0f ug{df dbt u5{ .

^=# afnLsf lsl;dcg';f/ ljleGg aLpsf] cf]h; k/LIf0f tl/sfx¿ M

l 	 clS;n]/]6]8 Plhª 6]:6 (accelerated ageing test) — ux'F afnL
l 	 sf]N8 6]:6 (cold test) — ds} afnL
l 	 la|s u|fe]n 6]:6 (Brick gravel or Hiltner test) — 

l;dL afnL
l 	 On]lS6«sn sG8lS6le6L 6]:6 (electrical 

conductivity test) — s]/fp, af]8L
l 	 sG6«f]N8 8]6]l/of]/];g 6]:6 (controlled deterioration 

test) — /fof]
l 	 u|f]y 6]:6 (growth test) — ;a} lsl;dsf] afnLdf 

ug{ ;lsG5 .

^=#=! clS;n]/]6]8 Plhª 6]:6 (accelerated ageing test): 
ux'F

^=#=!=! k/LIf0fsf] l;4fGt

o; cf]h; k/LIf0fsf] d'Vo l;4fGt aLpnfO{ pRr tfkj|md / pRr ;fk]lIfs cfb|{tfsf] k|lts"n 
jftfj/0fdf /fvL aLpdf cfGtl/s lj|mofsnfk (metabolic activity) sf] rfk a9fO{ l56f] a'9Øf}nLkg 
(ageing) NofO{ pdf/ zlSt k/LIf0f ug'{ xf] . of] k/LIf0f ux'Fsf] aLpdf ul/G5 . o; k/LIf0fdf 
pdf/ Ifdtf /fd|f] ePsf] aLpsf] n6 /fd|f] dflgG5 / o;sf] u'0f:t/ e08f/0f / v]taf/Lsf] k|lts"n 
cj:yfdf klg sfod /xG5 .

Figure: Incubation  for ageing 
seeds
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^=#=!=@ k/LIf0fsf nflu cfjZos ;fdu|L / pks/0fx¿  

l 	 clS;n]/]6]8 Plhª RofDa/ (accelerated ageing chamber) cyjf 8]l;s]6/ (desicator)

l 	 hld{g]6/ (germinator)

l 	 ux'Fsf] aLp $)) bfgf $ /]lKns];gdf
l 	 rf/ 6'j|mf dndn sk8f (muslin cloth)

l 	 hfnL kftf (wire mesh)

l 	 xfOu|f]ld6/ (hygrometer)

^=#=!=# k/LIf0f ljlw

l 	 z'4tf k/LIf0fsf] z'4 aLpsf] efu (pure seed fraction) af6 $)) bfgf ux'Fsf] aLp lng] 
/ !)) bfgf Ps /]lKns];g (replication) sf] lx;fan] rf/ /]lKns];g agfpg] / x/]snfO{ 
muslin clothdf kf]sf] kfg]{ .

l 	 Accelerated ageing chamber df cfwf efu kfgL eg]{ / stand sf] dfly wiremesh df 
kfgLn] aLpnfO{ g5'g] u/L kf]sf] kf/]sf] aLp rf/} j6f /fVg] / ;fk]lIfs cfb|{tf dfkgsf 
nflu hygrometerklg /fv]/ lasf]{ nufO{ grease n] l;naGbL ug]{ .

l 	 o; RofDa/nfO{ $% l8u|L ;]lG6u|]8 tfkj|mddf ;~rflnt cf]egdf #—% lbg;Dd incubate 
ug]{ . ;fy} hygrometer df !)) k|ltzt ;fIf]lks cfb|{tf ePsf] x'g'k5{ .

l 	 pSt ;dofjlwkl5 RofDa/af6 aLpsf kf]sfx¿ lgsfNg] / dessicator df /fvL lr:ofpg] .
l 	 cGtdf ;fdfGo pdf/ zlSt k/LIf0f ug]{ .

^=#=!=$ glthf tof/L

pdf/ zlSt k/LIf0fdf d"Nofª\sg ul/Psf ;fdfGo a]gf{ g} 
aLpsf] pd|g] zlSt k|ltztdf xf] / of] g} aLpsf] pdf/ Ifdtf 
x'G5 .

^=#=@ sf]N8 6]:6 (cold test): ds} afnL

^=#=@=! k/LIf0fsf] l;4fGt

of] sf]N8 k/LIf0fdf ds}sf] aLpnfO{ pdf/ zlSt k/LIf0f 
ug'{k"j{ ;fdfGoeGbf sd jf lr;f] tfkj|mddf pTk]|l/t u/fOG5 
/ To;kl5 dfq ;fdfGo pd|g] zlSt k/LIf0f ul/G5 . o;/L 
cfjZoseGbf lr;f] tfkj|mdsf] ;fdgf u/fO{ pd|g] zlSt 
hfFr ug'{ g} o; k/LIf0fsf] l;4fGt xf] . ;fwf/0ftof ds} aLp /f]Kg] a]nfdf df};d w]/} cfb|{ (humid) 

/ lr;f] x'G5 / sd;n aLpsf n6x¿ v]tdf pd|g ufx«f] x'G5 . 

^=#=@=@ k/LIf0fsf nflu cfjZos ;fdu|L / pks/0fx¿

l 	 cNd'lgodsf] pdf/ zlSt k/LIf0f ug]{ ls:tLx¿ (almunium trays)

l 	 ;kmf / dWod vfnsf] df6f] jf afn'jf

Figure: Maize seeds plated for 
cold test
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l 	 hld{g]6/, /]lk|mh]/]6/
l 	 ds}sf] aLp

^=#=@=# k/LIf0f ljlw

l 	 k/LIf0fsf nflu k|of]u ug]{ df6f]÷afn'jfnfO{ rfNgLdf /fvL rfNg] / df6f]df ePsf 5]:sf, 
sL/fkm6Øfª\u|f cflb kmf]xf]/ lgsfnL ;kmf ug{] / Psgf;sf] agfpg] .

l 	 k/LIf0f 6«](tray)df6«]s} ;fOhsf] b'O{ tx ;]tf] Anl6ª k]k/ (blotting paper) kfgLdf lehfP/ 
/fVg] / dflyaf6 7Ls dfqfdf lehfOPsf] df6f] sl/a @ ;]= ld= p7\g] u/L ;dtn agfO{ 
la5Øfpg] .

l 	 ds}sf] %) bfgf ;dfg b"/Ldf nfOgdf /f]Kg] / dflyaf6 csf]{ @ ;]= ld= p7\g] u/L df6f]n] 
5f]Kg] / csf]{ b'O{ txsf] k]k/ dflyaf6 /fvL lyRg] / lr;f] kfgL 5sL{ sDKofS6 (compact)

ug]{ . o;f] ubf{ kfgLsf] dfqf sl/a &) k|ltzt x'g'k5{ .
l 	 o;kl5 df6f] aLp gv:g] u/L b'O{ cf}Fnf tnaf6 bf]a|ØfO{ b]a|]af6 bflxg] a6fb}{ k]k/sf] /f]n 

(rolls) agfpg] / Kjfn kf/]sf] Knfl:6ssf] emf]nfdf /fvL !));]lG6u|]8df /]lk|mh]/]6/df Ps 
xKtf /fVg] .

l 	 Ps xKtfkl5 /]lk|mh]/]6/af6 lgsfn]/ @%)  ;]lG6u|]68df :jrflnt hld{g]6/df pdf/ zlSt 
k/LIf0f ug]{ / lgoldt ;dofjlwkl5 pd|]sf a]gf{x¿sf] d"Nofª\sg ug]{ .

^=#=@=$ glthf tof/L

o; d"Nofª\sgdf u0fgf u/]sf] ;fdfGo a]gf{ g} pd|g] zlStsf] k|ltzt x'G5 / of] g} aLpsf] pdf/ 
Ifdtf /xg] 5 . o;p;n] hlt a9L pd|g] zlSt x'G5 Tolt g} a9L aLpsf] pdf/ Ifdtf x'G5 .

^=#=# la|s–u|fe]n 6]:6 (Brick-gravel test or Hiltner test): l;dL afnL

^=#=#=! k/LIf0fsf] l;4fGt

;fdfGotof bnxg afnLsf aLpdf ljleGg 9';Lsf hLjf0f'x¿n] 
l56f] cfj|md0f ug]{ x'G5 . o:tf aLpx¿ k|of]uzfnfdf pko'St 
cg's"n jftfj/0fdf k/LIf0f ubf{ aLp a]gf{ ;lhn} pd|g] 
x'G5 . t/ ;f]xL aLpnfO{ k|lts"n jftfj/0fLo cj:yfdf /f]Kbf 
jf k/LIf0f ubf{ aLp a]gf{ pd|g ;Sb}g / aLp d/]/ hfg] x'G5 . 
o;f] x'g' aLpsf] sdhf]/ cf]h;sf] sf/0fn] xf] . o;/L ev{/ 
pd|]sf a]gf{x¿sf] cj:yf s]s:tf] 5 / k|lts"n jftfj/0f 
eGgfn] OF6fsf lu|6 (brick gravels) df a]gf{n] s:tf] k|ltlj|mof 
b]vfpF5 ;f] cj:yfaf/] a'‰g', a'emfpg' g} o; k/LIf0fsf] d'Vo 
l;4fGt xf] . of] k/LIf0fsf] ljsf; lxN6g/ (Hiltner) eGg] 
JolStn] u/]sf] x'gfn] o;nfO{ lxN6g/ 6]:6 (Hiltner test) klg elgG5 .

Figure: Brick gravel test of vigour
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^=#=#=@ k/LIf0fsf nflu cfjZos ;fdu|L / pks/0fx¿

l 	 cNd'lgodsf] pdf/ zlSt k/LIf0f ug]{ ls:tLx¿ (almunium trays) 

l 	 @—# ld= ld= ;fOhsf OF6fsf ;kmf lu|6x¿ (2-3 mm brick gravels)

l 	 hld{g]6/
l 	 l;dLsf aLpx¿

^=#=#=# k/LIf0f ljlw

l 	 k/LIf0fsf nflu @—# ld= ld= ;fOhsf OF6fsf lu|6x¿ tof/ ug]{ / o;df /x]sf ;ª\j|mfds 
hLjf0f' / cGo kmf]xf]/ ttfPsf] kfgLn] kvfn]/ ;kmf ug]{ / k/LIf0f ug]{ cNd'lgod 6]«df cfwf 
x'g] u/L eg]{ / ;Dd x'g] u/L ;Dofpg] .

l 	 $)) bfgf z'4 l;dLsf] aL]p u0fgf u/L 5'§Øfpg] / rf/ /]lKns];g (replications) sf nflu 
rf/ j6f 6«]df !)) bfgf k|lt6«] /]lKns];gsf] b/n] OF6fsf lu|6df nfOgdf x'g] u/L ;dfg 
b"/L / ulx/fOdf aLp /f]Kg] .

l 	 @ ;]= ld= dfly p7\g] u/L lehfOPsf OF6fsf lu|6n] dflyaf6 5f]Kg] / clncln rfk lbO{ 
lyRg] / o;nfO{ l;dLsf nflu cfjZos tfkj|md -@)) ;]lG6u|]8_ df ;~rflnt hld{g]6/leq 
/fvL ;fdfGo pdf/ zlSt k/LIf0f ug]{ .

l 	 l;dL afnLsf] aLp k/LIf0f tl/sfcg';f/ cf7f}F lbgdf hld{g]6/af6 lgsfn]/ OF6fsf lu|6dfly 
pd]|sf a]gf{x¿ u0fgf u/L pd|g] zlStsf] lx;fa k|ltztdf lgsfNg] .

^=#=#=$ glthf tof/L

o; d"Nofª\sgdf OF6fsf lu|6dfly lg:s]sf a]gf{sf] u0fgf g} pd|g] zlSt / of] g} l;dLsf] aLpsf] 
pdf/ Ifdtf jf cf]h; (vigour) k|ltzt xf] .

^=#=$ On]lS6«sn sG8lS6le6L 6]:6 (electrical conductivity test):  s]/fp, af]8L

^=#=$=! k/LIf0fsf] l;4fGt

of] k/LIf0f s]/fp, Aff]8L / cGo 7"nf bfgf ePsf k|hftLo afnLx¿df k/LIf0f ul/G5 . s'g} klg 
aLp sd;n jf sdhf]/ ePdf aLpsf] sf]ifLo lemNnL (cell membrane) klg sdhf]/ x'G5 / aLpsf 
sf]ifx¿df ;l~rt ljleGg of}lusLo /;fogx¿ sf]if Pjd\ aLpaf6 aflx/ r'lxG5g\ . o;/L r'lxg] 
/;fogx¿ lrgLof]Uo kbfy{x¿ (sugar), Pldgf] Pl;8 (amino acids), On]S6«f]nfO6 (electrolyte)cflb 
x'g ;S5g\ / o;/L r'lxPsf] kbfy{nfO{ g} lnr]6 (leacheate)elgG5 . oL of}lusLo /;fogx¿ aLp 
a]gf{sf] j[l4 ljsf;sf nflu clt cfjZos x'G5g\ / o;sf] sf/0fn] a]gf{sf] /fd|f] ljsf; x'g ;Sb}g .

^=#=$=@ k/LIf0fsf nflu cfjZos ;fdu|L / pks/0fx¿

l 	 sG8lS6le6L ld6/ (conductivity meter)  

l 	 las/x¿, jf; af]6nx¿, l6:o" k]k/sf /f]nx¿
l 	 l8l:6N8 kfgL (distilled water)
l 	 )=! k|ltztsf] dSo'{l/s Snf]/fO8 (0.1 % Mercuric chloride)
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l 	 s]/fpsf aLpx¿

^=#=$=# k/LIf0f ljlw

l 	 k/LIf0fsf nflu @—% u|fd s]/fpsf] aLp lnO{ )=! 
k||ltztsf] dSo'{l/s Snf]/fO8sf] emf]ndf % b]lv !) 
ldg]6;Dd 8'afP/ aLpnfO{ lgd{nLs/0f (sterilize)
ug]{ .

l 	 o; aLpnfO{ distilled kfgLdf /fd|/L kvfNg] / Pp6f 
las/df !)) ld= ln= l8l:6N8 kfgLdf ;kmf u/]sf] 
aLpnfO{ !) b]lv !@ 306f;Dd lrq ^=$=$=! Dff 
b]vfOP h:t} lehfP/ 5f8\g] .

l 	 o;/L lehfO/fv]sf] aLpnfO{ PsPs u/L lrD6f 
(forcep) sf] ;xfotfn] aflx/ lgsfNg] / las/df 
/x]sf] lnr]6;lxtsf] kfgL ;ª\sng u/L o;sf] 
sG8lS6le6L 6]:6 ug]{ .

l 	 lnr]6 (leacheate) df k/LIf0f ug'{k"j{ Pp6f csf]{ 
vfnL las/df l8l:6N8 kfgL !)) ld= ln= lng] 
/ o;sf] conductivity test ug]{ / #) ldg]6kl5 
l8l:6N8 kfgLsf] On]lS6«sn sG8S6]G;-O{;L_ s]slt 
5gf]6 ug]{ -lrq ^=$=$=@_ .

l 	 sG8lS6le6L ld6/sf] On]S6«f]8nfO{ l6:o" k]k/n] ;kmf 
ug]{ / lnr]6;lxtsf] kfgLdf On]S6«f]8/fvL k/LIf0f 
ug]{ / cfwf 306fkl5 lnr]6sf] On]lS6«sn sG8S6]G;s]slt eof] ;f]sf] klg gfk lng] .

^=#=$=$ glthf tof/L

lnr]6;lxtsf] l8l:6N8 kfgLsf] On]lS6«sn sG8S6]G; EofNo"af6 klxn] lnPsf] vfnL l8l:6N8 kfgLsf] 
On]lS6«sn sG8S6]G; EofNo" 36fpg] / afFsL ePsf] EofNo" g} s]/fp aLpsf] lnr]6sf] O{;L x'G5 . o; 
O{;LnfO{ k/LIf0f a]nfsf] tfkj|mddf ;dfof]hg ug{ sf]ifLo l:y/ ˆofS6/ (cell constant factor)n] 
u'0fg ug'{k5{ . o;/L o; k/LIf0fsf] l;4fGtcg';f/ O{;L hlt sd x'G5 Tolt g} aLpsf] pdf/ Ifdtf 
pRr x'G5 .

^=#=% sG6«f]N8 8]6]l/of]/];g 6]:6 (controlled deterioration test): /fof]

^=#=%=! k/LIf0fsf] l;4fGt

o; sG6«f]N8 8]6]l/of]/];g k/LIf0f (controlled deterioration test) df aLpnfO{ pRr lr:ofg / pRr 
tfkj|mddf pkrf/ u/L ;fdfGo aLpsf] pd|g] zlSt s]s:tf] x'G5 / aLp lau|g] j|mdsf] hfFr ul/G5 . 
;fwf/0ftof pdf/ Ifdtf sd ePsf aLpx¿ o; lsl;dsf] k|lts"n cj:yfsf] sf/0fn] aLpdf 

Figure: Soaking pea seeds for 
conductivity test

Figure: Electrical conductivity test
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cfGtl/s lj|mofsnfk (metabolic activity)a9\g] x'G5 / aLp rfF8rfF8f] lalu|Fb} hfG5 . t/ pdf/ Ifdtf 
/fd|f] ePsf] aLpsf] xsdf aLp lalu|g] j|md l9nf] x'G5 / pd|g] zlSt w]/} kl5;Dd /lx/xG5 / oxL 
g} o; k/LIf0fsf] l;4fGt xf] . of] k/LIf0f t}nLo aLp afnLx¿df ul/G5 .

^=#=%=@ k/LIf0fnfO{ cfjZos ;fdu|L / pks/0fx¿

l 	 cNd'lgod ˆjfOnx¿ (almunium foils)

l 	 hld{g]6/, /]lk|mh]/]6/, aLp tf}ng] t/fh', jf6/afy (water bath)

l 	 lr:ofg dfkg ug]{ oGqx¿ / cfjZos ;fdu|Lx¿
l 	 hld{g];g k]k/, Xjf6Dofg lkmN6/ k]k/ (whatman filter paper) of cGo afnLsf] lsl;dcg';f/
l 	 cNd'lgod ˆjfOn l;naGbL ug]{ l;n/ (sealer)

l 	 k/LIf0f ul/g] gd'gfsf] aLp

^=#=%=# k/LIf0f ljlw

l 	 k/LIf0f ug'{cufl8 k/LIf0f ul/g] aLpdf lr:ofg s]slt 5 hfFr ug]{ / aLpsf] tf}n lng] . 
of] gd'gf aLpsf] k|f/lDes lr:ofg(initial seed moisture)x'G5 .

l 	 o; aLpnfO{@) k|ltzt;Dd lr:ofgdf Nofpg] . o;sf nflu aLpnfO{ lr;f] u/L lehfOPsf] 
hld{g];g k]k/df /fvL Pp6f efF8fdf aGb u/]/ lasf]{ nufOlbg] . @) k|ltzt lr:ofg 
geP;Dd aLpsf] tf}n lnFb} hfg] .

l 	 o;/L leh]sf] @) k|ltzt lr:ofgdf NofO;s]kl5sf] aLpnfO{ t'?Gt} cNd'lgod ˆjfOnsf] 
emf]nfdf /fvL l;naGbL ul/lbg] / oL cNd'lgod ̂ jfOnsf] emf]nfnfO{ &) ;]lG6u|]8 tfkj|mddf 
@$ 306f /flv5f8\g] .

l 	 o;kl5 cNd'lgod ˆjfOnsf] emf]nfnfO{ k]ml/ $%) ;]lG6u|]8df ttfO/fv]sf] water bath df 
t}l/g lbg] csf]{ @$ 306fsf nflu / kl5 water bath af6 lgsfnL /]lk|mh]/]6/df %—!) 
ldg]6;Dd lr:ofpg] .

l 	 oL j|mdx¿ ;s]kl5 cNd'lgod ˆjfOnsf] emf]nfsf] aLpnfO{ afnLsf] lsl;dcg';f/ ;fdfGo 
pdf/ zlSt k/LIf0f ug]{ / a]gf{x¿sf] d"Nofª\sg Pjd\ u0fgf ug]{ .

^=#=%=$ glthf tof/L

pdf/ zlSt k/LIf0fdf h:t} $)) bfgfdf $ /]lKns];gdf ul/g'k5{ / k/LIf0fdf pd|]sf ;fdfGo 
a]gf{x¿sf] u0fgf g} pd|g] zlSt Pjd\ pdf/ Ifdtf k|ltzt x'G5 .

^=#=^ a]gf{ j[l4 k/LIf0f (growth test)

^=#=^=! k/LIf0fsf] l;4fGt

of] cf]h; k/LIf0fsf] Pp6f k|ToIf k/LIf0f tl/sf (direct test method) xf] . o; k/LIf0fsf] 
l;4fGtcg';f/ pdf/ Ifdtf /fd|f] / a9L ePsf] n6sf] aLp l56f] / Psgf;n] pd|G5 eg] sdhf]/ 
/ Ifdtf sd ePsf] n6sf] aLp h:tf];'s} cg's"n jftfj/0f jf cj:yfdf klg pd|g l9nf] x'G5 / 
pd|]sf] a]gf{ klg Psgf;sf] x'Fb}g . To; sf/0f s'g} klg k/LIf0f h;df aLp a]gf{sf] j|mlds j[l4 
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ljsf; (growth)x'G5 / of] k|lj|mof dfkg ug]{ cyjf hfFr ug]{ k/LIf0f g} u|f]y 6]:6 xf] . of] k/LIf0f 
;a} lsl;dsf aLp afnLx¿df k|of]u ug{ ;lsG5 .

^=#=^=@ k/LIf0fsf nflu cfjZos ;fdu|L / pks/0fx¿

l 	 pdf/ zlSt k/LIf0f ug{sf nflu cfjZos ;a} lsl;dsf ;fdu|L / pks/0fx¿
l 	 aLp a]gf{ hf]VgnfO{ Pp6f t/fh' (a top balance)

l 	 cf]eg (oven)

^=#=^=# k/LIf0f ljlw

o; k/LIf0fdf rf/ ljleGg lsl;dn] pd|]sf a]gf{nfO{ d"Nofª\sg / u0fgf ug{ ;lsG5 . tL lgDg 
tl/sfAff6 s'g} klg aLpsf n6x¿sf] cf]h; dfkg ug{ ;lsG5—

	 klxnf] a]gf{sf] u0fgfaf6 M of] k|of]uzfnfdf lgoldt ul/g] pd|g] zlSt k/LIf0f tl/sf g} xf] . 
afnLsf] lsl;dcg';f/ pko'St tfkj|md / ;dofjlw kl5 pd|]sf a]gf{sf] klxnf] / clGtd 
d"Nofª\sg ul/G5 . ;fdfGo a]gf{sf] klxnf] u0fgfn] klg k/LIf0f ul/Psf] gd'gfsf] aLpsf] pdf/ 
Ifdtf ;"lrt u5{ . hlt ;fdfGo a]gf{ klxnf] u0fgfdf x'G5 Tolt g} aLpsf] cf]h; /fd|f] / pRr 
5 eGg] o;n] a'emfpF5 .

	 aLp a]gf{sf] j[l4 :t/ / a]gf{sf] ;'Svf tf}naf6 (seedling growth rate and dry weight)

l 	 of] k/LIf0f ljlw klg pd|g] zlSt k/LIf0f h:t} xf] .
l 	 pd|g] zlSt k/LIf0fdf h:t} !)) bfgf k|lt /]lKns];g k/LIf0f ug'{ cfjZos 5}g . of] 

k/LIf0f !) j6f k|lt /]lKns];g u/] k'U5 .
l 	 hld{g];g k]k/nfO{ kfgLdf lehfpg] / k]k/sf] aLrdf dfs{/n] l;wf nfOg sf]/]/ pSt 

nfOgdf ;dfg b"/Ldf aLp /fVg] / aLp gv:g] u/L k]k/nfO{ a6fb}{ /f]n agfpg] .
l 	 oL /f]nx¿ afnLcg';f/ pko'St jftfj/0fdf pdf/ zlStsf] k/LIf0f ug]{ .
l 	 clGtd a]gf{ u0fgfsf] a]nf x/]s /f]naf6 kfFr j6f :j:y / ;fdfGo a]gf{ 5fGg] / oL 

a]gf{x¿sf] cnucnUu} h/f / sf08sf] 5'§f5'§} nDafO gfKg] / of] gfkaf6 a]gf{sf] ;fnfvfnf 
nDafO lx;fa ug]{ .

l 	 hlt cUnf] a]gf{ x'G5 Tolt g} pSt aLpsf] gd'gfsf] pdf/ Ifdtf a9L ePsf] dfGg'k5{ .
l 	 aLp a]gf{sf] ;'Svf tf}nn] klg aLpsf] cf]h; s]s:tf] 5 ;"lrt u5{ .
l 	 x/]s /]lKns];g (replication)sf gfk lnOPsf a]gf{x¿ !)));]lG6u|]8df cf]egdf @$ 306f 

/fvL hnfpg] / kfFr j6f a]gf{sf] v/fgL (ash)tf}ng] . of] g} a]gf{sf] ;'Svf tf}n (seedling 

dry weight) xf] . hlt tf}n a9L eof] plt g} cf]h; a9L ePsf] a'lemG5 .
pdf/ zlStsf] ult (speed of germination)

l 	 !)) bfgf aLp afnLsf] lsl;dcg';f/ pko'St dfWoddf pdf/ zlSt k/LIf0f ug{] / x/]s 
lbg !)) bfgfdf slt pld|of] a]gf{ u0fgf ug]{ / x/]s lbgsf] cª\s'/0f b/ (germination 

index-GI) tnsf] ;"q k|of]u u/L lx;fa ug]{ .
l 	 of] u0fgf k/LIf0fsf] klxnf] lbgaf6 ;'? u/L afnLcg';f/ clGtd lbg;Dd hf/L /fVg] / 
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x/]s lbgsf] cª\s'/0f b/ hf]8\g] / s'n cª\s'/0f b/ lgsfNg] .
l 	 hlt cª\s'/0f b/ a9L x'G5, cf]h; a9L ePsf] a'emfpF5 . pbfx/0f tn lbOPsf] tflnsf 

^=$=^=! n] k|:6 kfg]{ 5 . ux'Fsf] aLpsf] n6 gDa/ …sÚsf] a9L cf]h; 5 n6 gDa/ …vÚ 
eGbf eGg] a'emfpF5 .

tflnsf M ux'Fsf gd'gfx¿ km/skm/s germination index (GI) sf ;fydf -pbfx/0f_

cfFs8fx¿ aLp n6 …sÚ aLp n6 …vÚ

k/LIf0f cjlw -* lbg_ ! -* lbgdf, !, @, #, $, 
%, ^, &

! -* lbgdf, !, @, #, $, %, 
^, &

a]gf{ ;ª\Vof k|To]s lbgdf ), ), ), $), #), !@, & ), ), ), ), #), $@, @!

cª\s'/0f b/ (Germination index, GI) ), ), ), !), ^, @, ! ), ), ), %, &, #

hDdf cª\s'/0f b/ (Total, GI) !( !%

    aLpsf] pdf/ Ifdtf b/ (Seed vigour index, SVI)

l 	 o; k/LIf0fsf] ljlw klg pdf/ zlSt k/LIf0fdf h:t} cg's"n jftfj/0fdf ul/G5 .
l 	 %) bfgf k|To]s /]lKns];gdf k/LIf0f ug]{ gd'gfsf] aLp l;kmfl/; tl/sfcg';f/ dfWoddf 

/fvL k|of]uzfnfdf k/LIf0f ug]{ .
l 	 clGtd a]gf{ u0fgfdf x/]s /]lKns];g (replication) af6 kfFr j6f :j:y ;fdfGo a]gf{x¿ 

5fGg] / oL a]gf{x¿sf] nDafO gfKg] / kfFr j6f a]gf{sf] dfly -v_ sf] ljlw ckgfO{ ;'Svf 
tf}n lng] .

l 	 tn lbOPsf ;"qx¿ k|of]u u/L pdf/ Ifdtf b/ I/ II sf] lx;fa lgsfNg] .

l 	 pdf/ Ifdtf b/ I = pd|g] zlSt (%) x a]gf{sf] dWod nDafO ld= ld= df

l 	 pdf/ Ifdtf b/ II = pd|g] zlSt (%) x a]gf{sf] ;'Svf tf}n ld= u|f= df

Tfflnsf M wfgsf gd'gfx¿ km/skm/s pdf/ Ifdtf b/ (SVI) sf ;fydf -pbfx/0f_

aLpsf] n6 pd|g] zlSt k|ltztdf a]gf{sf] nDafO -ld= ld= df_ pdf/ Ifdtf b/ (SVI)

s (^ *% *!^)

v (% &^ &&@)

u ($ &! ^^&$

aLpsf] n6 …sÚ df cGo n6x¿ -v / u_ df eGbf a9L pdf/ Ifdtf ePsf] / ;aeGbf sd cf]h; 
n6 …uÚ /x]sf] a'emfpF5 .

^=#=^=$ glthf tof/L

pdf/ zlSt k/LIf0fdf h:t} of] a]gf{ j[l4 k/LIf0fdf 6';fPsf a]gf{sf] u0fgf / d"Nofª\sg x'G5, t/ 
pdf/ Ifdtf b/ (SVI) lgsfNg] / lx;fa ug]{ ljleGg k/LIf0f ljlwcg';f/ ul/g'k5{ .                    



d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg, e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw 133

aLp k|dfl0fs/0f k|s[of
!= kl/ro 

s'g} klg s[lif jfnL pTkfbg a[l4sf nflu u'0f:t/o"Qm aLpsf] 7"nf] e'ldsf /xG5 . ljleGg jfnLsf] 
goF hftsf] aLp cg';Gwfg tyf k|rf/ k|;f/jf6 dfq a[l4 Nofpg ;lsb}g . pGgt hftsf aLpsf] 
ljleGg u'0f:t/ k|To]s jif{ sfod ug{ ;lsPg eg] :yflgo hft ;/x g} eP/ hfg] x'G5 . ctM 
aLpnfO o; cj:yfjf6 jrfpg Joj:yLt aLp pTkfbg k|0ffnL ckgfpg cfjZos x'G5 . 

o:tf] lsl;dsf] k|0ffnL ePg eg] cg';Gwfgjf6 pKfnJw ePsf hftx?  w]/} sf/0fx?jf6 h:t} M j]hft 
;+u ef}lts ld>0f, emf/kft aLp ;++u ld>0f tyf k|fs[lts ;dfud eO{ To;df ePsf  ljleGg u'0fx? tyf 
pTkfbg Ifdtf lgis[o x'g uO{  aLpsf] u'0f:t/df x|f; eO{ pTkfbg ;d]t k|ToIf gsf/fTds c;/ kb{5 . 
o;/L aLpsf] u'0f:t/ x|f; x'gjf6 hf]ufpg  Jojl:yt k|0ffnLjf6 pTkflbt aLpnfO{ ;fnj;fnL 
?kdf aLp k|dfl0fs/0f dfkm{t aLpsf] u'0f:t/ sfod ul/ /fVg clt cfjZos x'g cfp5 .

@= aLp k|dfl0fs/0fsf d'Vo p2]Zo 

s[ifsx?nfO{ j+zfg'ut tyf ef}lts u'0f:t/o'Qm aLp ljhg pknJw u/fO{ s[lif pTkfbgdf j[l4 ug{ 
;3fp k'¥ofpg' xf] . 

l aLp k|dfl0fs/0f ;DjlGw sfo{ ;+3Lo ;+/rgf cg';f/ s]Gb|df aLp lahg u'0f:t/ s[lif 
lasf; dGqfno cGt/ut aLp ljhg u'0f:t/ lgoGq0f s]Gb| tyf k|To]s k|b]zdf aLp lahg 
k|of]uzfnfn] ug]{ ub{5g\  . 

l	g]kfn ;/sf/fnfO{ cfjZos ;Nnfx, ;'emfj lbg] / aLp ljhg ;DjlGw gLlt  lgod 
Pj+ of]hgf th{'df ug]{ ;jf]{Rr lgsfosf ?kdf /fli6«o aLp lahg ;ldltn] sfd 
ub{5 / o;sf] ;lrjfno aLp lahg u'0f:t/ lgoGq0f s]Gb|df /x]sf] 5 .

#= u'0f:t/ lgwf{/0f tyf lgodg ljlw

g]kfndf u'0f:t/Lo aLpsf] pTkfbg tyf ljls| ljt/0fnfO{  lgoldt ug{ jf aLpsf] u'0f:t/ lgoGq0fsf] 
nflu aLp ljhg P]g @)$% tyf aLp lahg lgodfjnL @)^( cg'?k ckgfOg] ul/Psf] 5 .

#=! aLp k|dfl0fs/0f (Seed Certification_M 

#=@ oyfy{ ;+s]t–kq -Truthful lable)

#=! aLp k|dfl0fs/0f -Seed Certification)

aLp k|dfl0fs/0f eg]sf] s'g} l;kmf/L; hftsf] aLp pTkfbg tyf To; pk|fGtsf lqmofsnfkdf 
cfjZos /f]xj/L / lgu/fgL /fVb} aLpsf] u'0f:t/Lotfsf] ;'lglZrttf ug{sf] nflu ckgfO{g] Ps 
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sfo{ k|0ffnL xf] . o;df aLp u'0f lgoGq0f lgsfon] >f]t aLp, aLp afnL, vlnxfg, k|zf]wg s]Gb|, 
e08f/0f cflbsf] lg/LIf0f u/L tof/L aLpsf] gd"gf hf+r ub{5 / u'0f:t/sf] xbleq /x]sf] aLpsf] 
n6df k|df0fkq hf/L u/L aLp af]/fdf lg:;f ;lxtsf] ;+s]tkq /fvL l;naGbL ub{5 .  

o;sf nflu Pp6f k"0f{?kdf ljsl;t lgsfo x'g' cfjZos 5, h; cGtu{t pRrtxsf ;fwg >f]tx? 
h:t}M pks/0f, ;+/rgf ;'ljwf / tflnd k|fKt hgzlQm /xG5g . o:tf ;fwg / >f]tx? ;/sf/L tyf 
u}/;/sf/L ;+:yfx?df x'g' cfaZos 5 . aLp ljhgsf] :t/ lgwf{/0f aLp ljhg u'0f:t/ lgoGq0f 
s]Gb| jf aLp ljhg k|of]uzfnfx?n] dfq ug{ kfpg] Joj:yf P]gdf pNn]v ePsf]n] cGo aLp ljhg 
;+3, ;+:yfx?n] :j]lR5s ?kdf aLp pTkfbg ug]{ ;+3 ;+:yfx?n] >f]t aLp vl/b ubf{ clgjfo{?kdf 
g]kfn ;/sf/sf] clwsf/ k|fKt lgsfoaf6 6\ofluª ePsf] aLp dfq vl/b ug'{ kb{5 . aLp ljhg P]g, 
@)$% tyf aLp lahg lgodfjnL,@)^( cg';f/ aLp k|dfl0fs/0f :j]R5fdf 5f8]sf] 5 eg] oyfy{ 
;+s]t–kqnfO{ clgjfo{ agfOPsf] 5 .

o; k4ltdf >f]t aLp b]lv lnP/ pTkfbg kIf / aLp y}nfaGbL;Dd aLp laz]if1sf] lgu/flgdf 
u/LG5 . o; k4ltdf Jojl:yt tl/sfaf6 laleGg txdf cg'udg Pj+ k/LIf0f u/L u/fO{ u'0f:t/ 
c+lst k|dfl0fs/0fsf] 6\ofu nufO{ aLpsf] ;'lglZrttf lbO{G5 . o; k4ltdf b'O ju{sf] aLp 
;dfj]; ul/Psf] 5 . 

s_ d"n aLp  
v_ k|dfl0ft aLp 

#=!=! aLp k|dfl0fs/0fsf ;fdfGo :t/x? M 

#=!=!=! aLpsf] >f]t tyf :t/x?

aLpsf] u'0f:t/ ljleGg sf/0fjf6 ;ld>0f e} o;sf] cfkmgf]] j+zsf] u'0f tyf hftLo z'4tf  ;d]t 
lju|g uO{ ck]lIft pTkfbg lng ;lsb}g . aLpsf] u'0f:t/ sfod /fVgsf] nflu aLp u'0f:t/ 
k|dfl0fs/0f ;+:yf jf lgsfo / aLp pTkfbs ;d'x jf ;+:yfn] lgDg k|sf/sf aLp pTkfbg tyf 
k|dfl0fs/0f ul/ aLpsf] u'0f:t/ sfodsf nflu lgDgcg';f/sf] :t/ lgwf{/0f u/]sf] 5 . 

	 !_	 k|hGfg aLp (Breeder seed)

	 @_	 d"n aLp (Foundation /Basic seed)

	 #_	 k|dfl0ft aLp (Certified seed)

	 $_	 pGgt aLp (Improved Seed)

!_ k|hgg aLp (Breeder seed) 

k|hgg aLp pRr:t/df clt xf]lzof/Lsf ;fy pTkfbg ul/G5 . of] tf]lsPsf] :t/sf] aLp 
k|hggsQf{ jf ;+3 ;+:yfåf/f dfq pTkfbg ug{ ;lsG5 . af]6 / aLpsf] hflto z'4tfnfO{ cfwf/ 
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dfgL k|hggstf{sf] k|ToIf lgu/flgdf o:tf aLp pTkfbg x'G5 . k|hgg aLp l;ldt kl/df0fdf dfq 
pTkfbg ul/G5 . k|hgg aLp clt ;fjwflgsf ;fy l;ldt If]qkmndf cGo hft ÷afnLaf6 ld>0f 
x'g glbO{ /f]u ls/f nfu]sf af]6÷ afnf x6fO{ z'4 aLp dfq k|hggstf{ dfkm{t pTkfbg ul/G5 . 
o;/L pTkflbt k|hgg aLp d"n aLp pTkfbgsf] nflu >f]t aLp xf] . o; lsl;dsf] aLpdf nufpg] 
6\ofusf] /Ë sf7sf] /∙ -Wood colour_ h:tf]] x'G5 .

@_ d"n aLp (Foundation /Basic seed) 

k|hgg aLpjf6 klxnf] k6s pTkfbg ePsf] aLpnfO{ d"n aLp elgG5 . k|hgg aLpsf] kl/df0f 
eGbf a9L pTkfbg ug{ ;lsG5 .  d"n aLp pTkfbg ubf{ k|hggsQf{sf] cg'udg, ;"kl/a]If0fdf aLp 
;DjGwL k|flalwssf] ;+nUgtfdf pTkfbg ul/G5 . ;fdfGotofM d"n aLp kmfd{÷s]Gb|df g} pTkfbg 
ul/GyLof] . t/ xfndf cfP/ laleGg ;d'x, sDkgL, ;xsf/Lx?n] klg d"n aLp pTkfbg ug]{ k|fKt 
u/]sf 5g . o;/L pTkflbt aLpsf] k|dfl0fs/0f ;DjGwLt aLp k|dfl0fs/0f lgsfoaf6 ug'{ clgjfo{ 
5 . of] :t/sf] aLp pTkfbg ubf{ c;n / hflto z'4tfsf] cfwf/df dfq k|dfl0fs/0f ug]{ ePsf]n] 
k|z:t dfqfdf pTkfbg ug{ ;lsGg . d"n aLp g} k|dfl0ft aLpsf] >f]t xf] . o; lsl;dsf] aLpdf 
nufpg] 6\ofusf] /+u ;]tf] x'G5 . of] aLp k|dfl0ft aLpsf] >f]t aLp klg xf] . 
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#_ k|dfl0ft aLp (Certified Seed)

k|dfl0ft aLp g} pGgt aLpsf] >f]t xf] . k|dfl0ft aLp :jo+ ;]lrt ePdf tf;Dd aLp pTkfbg ug{ 
;lsG5 .  :jo+;]lrt afnLx?sf] d"n aLp cfk"lt{ x'g g;s]df, 6f9faf6 9'jfgL ug'{ kg]{ eO{ aLp 
dx+uf] kg{ hfg] ePdf :yfgLo k|fljlwsf] /]vb]vdf s[ifs :t/df k|dfl0ft :t/sf] >f]t aLpjf6 klg 
ug{ ;lsG5 . t/ ds} k/;]lrt jfnL ePsf] x'+bf of] aLp pTkfbg ubf{ k|dfl0fs/0f ul/g' cfjZos 
x'G5 .k|dfl0ft aLpdf nufpg] 6\ofusf] lsgf/fdf lgnf] /+usf] k66L x'G5 . of] aLp pGgt aLpsf] 
>f]t aLp klg xf] .



d'Vo vfBfGg Pj+ t/sf/L afnLsf] jLp pTkfbg, e08f/0f tyf u'0f:t/ lgoGq0f k|ljlw 137

$_ pGgt aLp (Improved Seed) 

;j{ ;fwf/0f s[ifsx?nfO{ ;d]t k'Ug] u/L k|dfl0ft :t/sf] >f]t aLp jf6 pTkfbg ul/g] aLp g} pGgt 
aLp xf] pGgt aLp k|z:t dfqfdf s[ifs :t/d} :yflgo k|fljlwssf] /]vb]vdf pTkfbg ul/G5 . xfn 
aLp ljhg sDkgL, ;xsf/L tyf aLp pTkfbg ;d'xn] ljt/0f ug]{ aLp k|foM pGgt g} x'g] u5{ . 
pGgt aLp a9L dfqfdf kmnfpg ;lsg] tyf :yflgo tj/df pTkfbg x'g] x'+bf ;dod} ;'ne ?kdf 
pknJw x'g ;S5 . pGgt aLpdf nufpg] 6\ofusf] /+u kx]nf] x'G5 .

$= aLp k|dfl0fs/0fsf ljlwx? M 

$=! aLp k|dfl0fs/0f (Seed Certification_M

•	 aLp k|dfl0fs/0fsf] nflu lbPsf] cfj]bgdf 5fgljg ul/ sfo{jflx ug]{  .
•	 aLh a[l4 ug]{ hUuf / :yfgn] aLp k|dfl0fs/0fsf] cfjZoStfnfO{ k'/f u5{ ub}{g lgSof}{n 

ug]{ .
•	 >f]t aLpsf] :t/ / >f]t Plsg ug]{ .
•	 v8f aLp jfnLdf aLpsf] :t/ x]g{ v]t lg/LIf0f ug]{ .
•	 aLp jfnL s6fgL, vlnofg, aLp k|zf]wg cflb sfo{sf] lg/LIf0f ug]{ .
•	 aLpsf] n6 lg/LIf0f ul/ gd'gf lnO{ jf]/f l;njlGb ug]{ .
•	 pQm gd'gfnfO{ kl/If0fsf] nflu k|of]uzfnfdf k7fpg] .
•	 kl/If0f kl5  :t/o"Qm b]lvPsf n6x?sf] k|zf]wg,cf}iflw pkrf/ ,jf]/f jGbL -kl5 klg 

gd'gf lnO{_ k|dfl0fs/0fsf] 6\ofu nufpg] / gd'gf kl/If0fsf nflu k|of]uzfnfdf k7fpg] .
•	 j]nf j]nfdf aLp e08f/ lg/LIf0f ug]{ .  
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$=@ oyfy{ ;+s]t–kq (Truthful Label)

aLp lahg Joj;fosf nflu of] k4tL clgjfo{ 5 . o; k|s[ofdf jLp k|dfl0fs/0fdf h:t} x/]s 
kIfdf jLp k|dfl0fs/0f lgsfosf jLp ljZn]ifsx?n] k|fljlws lg/LIf0f c;Dej /xg] x'Fbf aLp 
pTkfbs jf aLp ljs|]tf :jodn] jLpsf] u'0f lgoGq0fsf x/]s kIfdf cfkm\g} jGbf]j:tjf6 Jojl:yt 
ul/Psf] x'G5 . o; lsl;d jf6 pTkfbg ul/Psf] jLp ljqmL ubf{ pQm jfnLsf] y}nf]df ;f] jLpsf] 
u'0f:t/ cg';f/ c+lst ul/Psf] oyfy{ ;+s]t–kq nufPsf] x'g' kb{5 .  oyfy{ ;+s]t–kq kx]nf] /+usf] 
sfuhdf sfnf] cIf/n] n]v]sf] x'g' kb{5 . ;fy} o; lsl;dsf] jLpsf] u'0f:t/ ;DjGwL lhDd]jf/L 
aLp ljqm]tf jf aLp pTkfbs g} x'G5 . jLpsf] u'0f lgoGqsn] o:tf ;+s]t –kq nufP/ ljqmL 
eO{ /fv]sf aLpsf] gd'gf lnO{ k/LIf0f u/L /fv]sf] x'G5 . o:tf jLpdf Go"gtd :t/ eGbf sd 
u'0fsf] jLp ljqmL eO{ /x]sf] v08df aLp ljhg lgodfjnL @)^( df tf]s] jdf]lhd ;hfo x'g 
;S5 . oyfy{ ;+s]t kq cg';f/ lbOPsf :t/x? M 

$=@=! oyfy{ ;+s]t kqsf :t/x?

k|hgg aLp

>f]t aLp

n]an aLp

pGgt aLp

$=@=@ oyfy{ ;+s]t kq
l	 aLp k|df0fLs/0f gu/]sf] v08df of] k4lt clgjfo{ 5 . 
l	 o; k|lqmofdf aLp k|df0fLs/0f lgsfoaf6 k|fljlws lg/LIf0f ul/b}g . 
l	 aLp pTkfbs jf aLp ljqm]tfn] aLpsf] u'0f:t/ lgoGq0fsf ;a} sfd cfkm} ug'{ kb{5 / 

u'0f:t/ ;DaGwL ;Dk"0f{ lhDd]jf/L lng' kb{5 . 
l	 o; lsl;daf6 pTkfbg ul/Psf] aLpsf] y}nf]df oyfy{ ;+s]t kq nufPsf] x'g' k5{ . 
l	 oyfy{ ;+s]tkq kx]nf] /+usf] sfuhdf sfnf] cIf/n] n]v]sf] x'g' kb{5 . 
l	 Go'gtd :t/eGbf sd u'0fsf] aLp ljqmL lat/0fdf NofOPsf] v08df aLp ljhg P]g / 

lgodfjnLdf tf]lsP adf]lhd ;hfo x'g ;S5 . 
l	 oyfy{ ;+s]tkqsf] nDafO{ !#= % ;]=dL=, rf}8fO{ *=%;]=dL= sf] x'g'k5{ .
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$=@=# ;+s]t–kqdf x'g' kg]{ laj/0fx? M
l	 aLp lahgsf] lsl;d / hft
l	 g]kfn ;/sf/n] tf]s]sf] u'0f:t/ ;DaGwL s'/fx? 
l	 /f;folgs kbfy{ k|of]u u/L pkrf/ eP gePsf]
l	 l;kmfl/; ul/Psf] If]q
l	 pTkfbg aif{
l	 aLp lahg k/LIf0f u/]sf] ldlt
l	 n6 g+=
l	 aLp lahgsf] tf}n
l	 aLp lahg lalqm lat/0f ug]{ JolQm jf ;+3 ;+:yfsf] gfd, nf]uf] / b:tvt

pk/f]Qm s'/fx? c+lst ePsf] kx]nf] /+usf] oyfy{ ;+s]t–kq jLpsf] y}nf] cg';f/sf] ;fO{hdf Koflsª 
ubf{ :ki6 b]lvg] ul/ y}nf leq xfn]/ dfq aLpsf] ljqmL ljt/0f ug'{ kb{5 .

oyfy{ ;+s]tkqsf] gd"gf

oyfy{ ;+s]t kq

	 afnLsf] gfdM ===============			

	 6\ofu gDa/M ================				   pTkfbg jif{M ================

	 n6 gDa/M ==================				   aLpsf] hftM ================

	 aLpsf] u'0f:t/M

	 z'4 aLpM =========== k|ltzt			   pdf/zlQmM ========== k|ltzt

	 aLp k/LIf0f u/]sf] dlxgfM ==================

aLp pkrf/ u/]sf] eP cf}ifwLsf] gfdM ====================

	 aLp pTkfbg ug]{÷n]an nufpg] ;+:yfsf] gfd / 7]ufgfM =================
	 n]an nufpg] kbflwsf/Lsf] gfd, kb / x:tfIf/M ========================
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  ;Gbe{ ;fdfu|L

cfrfo{, dx]z, /fds[i0f ;'j]bL, ;xb]j x'dfufO{, dfwj e§, cho >L/Tg ah|frfo{, ljg' ef6, xl/ s'df/ 
>]i7 / nlnt zfx, @)&^, ds} afnLdf nfUg] cd]l/sg kmf}hL ls/f / o;sf] Joj:yfkg, 
KNfG6 Sjf/]lG6g Pj+ ljiffbL Joj:yfkg s]Gb|, xl/x/ ejg, nlntk'/

p2/0f, 2072. vfBfGg afnLsf] jLp pTkfbg k|ljlw, jLp lj1fg tyf k|ljlw dxfzfvf, /fli6«o s[lif 
cg';Gwfg k|lti7fg v'dn6f/, nlntk'/, g]kfn, k[= 71 

s[lif tyf ;xsf/L dGqfno, 2062. s[lif k|ljlw k':ts, s[lif ;'rgf tyf ;~rf/ s]G›, s[lif tyf 
;xsf/L dGqfno, >L % sf] ;/sf/, xl/x/ejg, nlntk'/, g]kfn 

s]o'ljs], 2073. aLp pTkfbg k|ljlw Dofg'cn, ls;fgsf nflu pGgt jLp ljhg sfo{qmd/s[lif 
ljsf; dGqfno, g]kfn ;/sf/, ?kGb]xL, g]kfn  

rfln;], j;Gt / t'njxfb'/ k'g, 2071. g]kfndf v]lt ul/g] k|d'v t/sf/L afnLx?sf] aLp pTkfbg 
k|ljlw, s[lif cg';Gwfg s]G›, g]kfn s[lif cg';Gwfg kl/ifb, b}n]v, g]kfn 

bf;, ;f]gfs'df/L / eLdgfy clwsf/L, 2072. k|d'v vfBfGg afnL pTkfbg k|ljlw, If]qLo s[lif 
cg';Gwfg s]G›, g]kfn s[lif cg';Gwfg kl/ifb, efu]t8f, 8f]6L, g]kfn 

t/sf/L afnL ljsf; s]Gb|, @)&%, t/sf/L aLp pTkfbg k|ljlw k':ts, /fli6«o cfn', t/sf/L tyf 
d;nf afnL ljsf; sfo{qmd, t/sf/L afnL ljsf; s]Gb|, v'dn6f/, nlntk'/

bjf8L, s'n k|;fb, @)&% ds} k|ljlw k'l:tsf, k|wfgdGqL s[lif cfw'lgsLs/0f kl/of]hgf, ds} hf]g, 
u'NdL

g]pkfg], kml0fGb| k|;fb, @)%&, afnL la?jfsf zq'x? / ltgsf] /f]syfd, ;femf k|sfzg, sf7df8f}+, 
g]kfn
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cg';"lr @M aLp lahg k|zf]wg sf/fvfgf ;DaGwL ljj/0f

sf/vfgf 
g+=

aLp lahg k|zf]wg sf/vfgfsf] gfd 7]ufgf lhNnf ;Dks{ s}lkmot

)! aLp lahg sDkgL k|zf]wg sf/vfgf O{6x/L ;'g;/L

)@ aLp lahg sDkgL k|zf]wg sf/vfgf hgsk'/ wg'iff

)# aLp lahg sDkgL k|zf]wg sf/vfgf x]6f}8f dsjfgk'/

)$ aLp lahg sDkgL k|zf]wg sf/vfgf e}/xjf ?kGb]xL

)% aLp lahg sDkgL k|zf]wg sf/vfgf g]kfnu+h afFs]

)^ aLp lahg sDkgL k|zf]wg sf/vfgf bfª

)& aLp lahg sDkgL k|zf]wg sf/vfgf wgu9L s}nfnL

)* If]qLo s[lif cg';Gwfg s]G› t/x/f ;'g;/L

)( If]qLo s[lif cg';Gwfg s]G› k/jfgLk'/ af/f

!) /fli6«o ds}afnL cg';Gwfg s]G› /fdk'/ lrtjg

!! /fli6«o ux'FafnL cg';Gwfg s]G› e}/xjf ?kGb]xL

!@ afnL lj1fg dxfzfvf gfs{ v'dn6f/ nlntk'/

!# n'lDagL l;8 sDkgL e}/xjf ?kGb]xL

!$ /fli6«o aLp lahg sDkgL la/u+h k;f{

!% If]qLo s[lif cg';Gwfg s]G› n'Dn] sf:sL

!^ aLp Pu|f] k|zf]wg sf/vfgf e/tk'/ lrtjg

!& aLp k|zf]wg sf/vfgf e/tk'/ lrtjg

!* /fli6«o wfgafnL cg';Gwfg sfo{qmd xlb{gfy wg'iff

!( /fli6«o sf]z]afnL cg';Gwfg sfo{qmd /fdk'/ lrtjg

@) ;fN6 6«]l8ª skf]{/]zg ln= x]6f}8f dsjfgk'/

@! lah j[l4 s[ifs ;d"x lk7'jf lrtjg

@@ dnn aLh ;Knfo{; 6fF8L lrtjg

@# l;k|]8 aLp k|zf]wg sf/vfgf nlntk'/ nlntk'/

@$ ;fd'lxs lahj[l4 s[ifs ;d"x 8'dl/of

@% dgf]h O{G6/g]zgn la/u+h k;f{

@^ Pe/]i6 ;L8 sDkgL v/dn6f/ nlntk'/

@& o"lgs aLp p3f]u wgu9L s}nfnL

@* kxf8L afnL cg';Gwfg sfo{qmd sfa|] bf]nvf

@( sflnsf ;L8 sDkgL k|f=ln= e}/xjf ?kGb]xL

#) pGgt lah j[l4 s[ifs ;d"x kl6xfgL lrtjg
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sf/vfgf 
g+=

aLp lahg k|zf]wg sf/vfgfsf] gfd 7]ufgf lhNnf ;Dks{ s}lkmot

#! k~rzlQm aLp p3f]u sDkgL k|f=ln= wgu9L s}nfnL

#@ O{G6/g]zgn Pu|f] ;L8 sDkgL k|f=ln tf}lnxjf slknj:t'

## l;ofg ;L8 ;le{; ;]G6/ yfgsf]6 sf7df8f}

#$ o"lge;{n ;L8 sDkgL k|f=ln= e}/xjf ?kGb]xL

#% Go" >L/fd lahj[l4 dN6Lk|kf]h s=k|f=ln kfj{tLk'/–* lrtjg (*%%)^#$!#
(*$%)$%((&

#^ cGgk"0ff{ aLp pTkfbs s[lif ;=;+=ln= dfgks8L–% ?kGb]xL

#& If]qLo aLp lahg k|of]uzfnf ;'Gb/k'/ s+rgk'/

#* clk lxdfno Pu|f] P08 nfO{e:6s s=k|f=ln wgu9L s}nfnL

#( ;fO{kn aLhj[l4 sDkgL k|f=ln kfj{tLk'/–* lrtjg

$) >L Unf]an Pu|f]6]s g]kfn k|f=ln ags6'jf–( afFs]

$! g]kfn Pu|Ll;8;\ P08 O{Gk'6; s=k|f=ln zf/bfgu/–@ lrtjg

$@ lasf; l;8 sDkgL k|f=ln tf]lnxjf–& slknj:t'

$# d':sfg l;8 sDkgL k|f=ln tf]lnxjf–( slknj:t'

$$ s[lif tyf jg lj1fg ljZjljwfno /fdk'/ lrtjg

$% klaq aLp p3f]u u'ef{sf]6–& ;'v]{t c= gf}nl;+x vqL

$^ >L cf]d>L aLhj[l4 sDkgL k|f=ln e/tk'/–@! lrtjg k|f]= lr/l~hjL 
kf]v|]n

$& aLh j[l4 s[ifs ;xsf/L ;+:yf ln= hfgsL–$ s}nfnL k|f]= /fdkmn 
j8fot

$* lrqjg O{Ge]i6d]G6 k|f=ln= vh'/f– # afFs]

$( gd"gf s[ifs ax'pb]ZoLo ;xsf/L ;+:yf ln l6sfk'/– ! s}nfnL (*$*%)!!$*

%) hg;]jf ax'd'vL ;xsf/L ;+:yf ln=, , 
uh]xf8f, 

jf0fu+uf g=kf= 
– $

slknj:t'

%! l;ld|s s[lif ;xsf/L ;+:yf ln=, df]tLk'/, a'6jn p= 
d=g=kf=–*

?kGb]xL

%@ pHofnf] ax'pb]ZoLo ;xsf/L ;+:yf ln l6sfk'/– & s}nfnL (*^*$&##&( 
(*)$^)^)&!

%# s'zjfxf vfB aLh e08f/ b]jfgHu+h–@ ;'g;/L (*$@%)^!@$





n]vs kl/ro
gfd	 M	 s'n k|;fb bjf8L
hGd:yfg	 M	 kf]v/f dxfgu/kflnsf– @$, sf:sLsf]6, sf:sL
xfnsf] jf;:yfg	 M	 /Tggu/ gu/kflnsf– #, SofDk; /f]8, 6fF8L, lrtjg
hGd ldlt	 M	 @)#%.!).@%
lzIff M
l	 Pd= P:;L= s[lif -afnL lj1fg_, lqe'jg ljZjljBfno, s[lif tyf kz' lj1fg cWoog ;+:yfg, /fdk'/, lrtjg
l	 Pd= P= -;dfhzf:q_, lqe'jg ljZjljBfno lqrG› sn]h, sf7df08f} 
cg'ej M
l	 s[lif clws[t -@)^)–@)^!_ afnL ljljlws/0f cfof]hgf, s[lif ljefu÷Osf8{; g]kfn
l	 kl/of]hgf ;of]hs -@)^#–@)^^_ Jofj;flos s[lif ljsf; cfof]hgf, s[lif ljsf; dGqfno÷l8k|f]S; g]kfn
l	 afnL ljsf; clws[t -@)^&–@)^( d+l;/_ lhNnf s[lif ljsf; sfof{no, ;'g;/L
l	 afnL ljsf; clws[t -@)^( d+l;/–@)^( r}q_ lhNnf s[lif ljsf; sfof{no, s~rgk'/
l	 afnL ljsf; clws[t -@)&) j}zfv–@)&# sflt{s_ ls;fgsf nflu pGgt jLp ljhg sfo{qmd, s[lif ljsf; dGqfno 
l	 s[lif clws[t k|wfgdGqL -@)&# sflt{s–@)&^ cfiff9_ k|wfgdGqL s[lif cfw'lgsLs/0f kl/of]hgf,  

kl/of]hgf sfof{Gjog OsfO, u'NdL
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