


ljifo ;"lr
qm=;+= k[i7
!_ k|fËfl/s v]lt Ps kl/ro !
@_ k|fª\ufl/s v]tLsf] kl/efiff !
#_ k|fª\ufl/s v]tLsf] p2]Zo @
$_ @=@ leqsf pkwf/fx¿ o; k|sf/ 5g\ @
%_ k|fª\ufl/s v]tLsf] cfjZoStf lsg < #
^_ k|fª\ufl/s v]tLsf] kl/rfng ubf{ yfxf kfpgkg]{ s'/fx¿ $
&_ k|fª\ufl/s v]tLsf r'gf}tLx¿ ^
*_ k|fs[lts ;Dkbfsf] ;+/If0f %–^
(_ k|fª\ufl/s kof{j/0fLo k4tL ^–&
!)_ of] k4tLdf xfdLn] Wofg lbg' kg]{ s'/fx¿df &
!!_ kfgLsf] Joj:yfkg &–*
!@_ df6f]sf] pj{/fzlStsf] hfgsf/L s;/L x'G5 t < *
!#_ g]kfnsf] df6f]sf] pj{/fzlStsf] x|f;sf] d'Vo sf/0fx¿ s]–s] x'g\ t < *–(
!$_ g]kfnL s[ifsn] pj{/fzlSt a9fpg ub}{ cfPsf s[ofsnfkx¿ (
!%_ k|fª\ufl/s v]tL ubf{ df6f]sf] k|b'if0fsf] Joj:yfkg (
!^_ df6f]sf] pj{/fzlStsf] l:yltsf] hfgsf/L lng] tl/sfx¿ / 7fpFx¿– !)
!^_ g]kfnsf] df6f]sf] pj{/fzlQmsf] l:ylt !)
!&_ df6f]df vfBtTj Joj:yfkgsf] ljljw kIfx¿ !)
!*_ k|fª\ufl/s kbfy{sf] Joj:yfkg !)–!!
!(_ gfO6«f]hg Joj:yfkgsf] nflu afnLrqmsf] ¿kdf sf];]afnL nufpg] !!–!@
@)_ xl/of]dn afnLsf] k|of]u !#
@!_ u'0f:t/ dn agfpg] / d"q ;ª\sng ug]{ !#
@@_ ux'Ftsf] dxTjk"0f{ kIf s] xf] < !#
@#_ @=!)= k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] /fli6«o

k|fljlws dfkb08 ;DaGwL lgb]{lzsf dfkb08 @)^$ -;+;f]wg @)^%_
n] cjnDag u/]sf] dn;DaGwL wf/0ff !$

@$_ ;"Id hLjf0f'sf] pkof]u !$–!%
@$_ km:kmf]/; tTjsf] Joj:yfkg !%
@%_ kf]6f; tTjsf] Joj:yfkg !^
@^_ ;"Id tTj Joj:yfkg !^–!&
@&_ afof]Uof;sf] n]bf]af6 sDkf]i6 agfP/ k|of]u ug]{ !&
@*_ Phf]nf dnsf] k|of]u !&
@(_ k|fª\ufl/s v]tLsf] nflu afnL Joj:yfkg !&–!*
#)_ cfg'jf+lzs k|f}Bf]lusL (Genetic Engineering) !*
#!_ xfn eO/x]sf] v]tL–Joj:fonfO{ s;/L k|fª\ufl/s v]tLdf ¿kfGt/0f ug]{ < !*–!(
#@_ afnL ljsf;df ljljlws/0f !(
##_ k|fª\ufl/s v]tLdf /f]u sL/f tyf emf/kftsf] lgoGq0f s;/L < !(–@)
#$_ oflGqs tl/sfaf6 lgoGq0f @)
#%_ vghf]t tyf s[ifssf] k/Dk/fut tl/sf -Cultural methods_ @)
#^_ h}ljs lgoGq0f (Biological control) @)–@!
#&_ k|lt/f]w la?jf ljsf; / ltgsf] k|of]u @!
cg';"lr # sf] ljj/0f @!

ljifo ;"lr
qm=;+= k[i7
#*_ k|of]u ug{ kfOg] ;fdfu|L @!
#(_ k|of]u ug{ kfOg] t/ k|df0fLs/0f lgsfoaf6 :jLs[lt lng kg]{ ;fdfu|Lx¿df @!–@@
$)_ /f]u sL/f lgoGq0fdf jg:ktLsf] k|of]u @@
$!_ efO/;sf] lgoGq0fsf] nflu @@–@#
$@_ ;"o{sf] tfkaf6 /f]u lgoGq0f ug]{ tl/sf @#
$#_ vfg] ;f]8fsf] k|of]u @#
$$_ v/fgLsf] k|of]u @#
$%_ n;'gsf] k|of]u lsg, s;/L / s]df < @$
$^_ n;'gsf] hfF8sf] k|of]u @$
$&_ n;'g Kofh, ;okqL / v';f{gLsf] ld>0f @$
$*_ gLdsf] k|of]u s]df / s;/L < @$–@%
$(_ kftsf] /; tof/ ug]{ ljlw @%
%)_ gLdsf] Sjfy (Decoction) agfpg] tl/sf @%
%!_ uf]n e]+8fsf] kft÷8fF7sf] k|of]u @%
%@_ xn]bf]sf] k|of]u @^
%#_ ltt] kftL @^
%$_ asfOgf] sf] k|of]u @^
%%_ lgdf6f]8sf] /f]s yfd df6f]sf] h'sfsf] /f]syfd @^–@&
%^_ AofS6]l/ofaf6 ag]sf h}ljs ljiffbLsf] k|of]u @&–@*
%&_ 9';Låf/f sL/f lgoGq0f @*
%*_ sL/f lgoGq0fdf kf;f]sf] k|of]u @*–@(
%(_ k|fª\ufl/s v]tLdf d';f lgoGq0f s;/L < @(
^)_ k|fª\ufl/s v]tLdf b'lD;sf] lgoGq0f @(
^!_ k|ª\ufl/s ¿kdf kz'kfng @(–#)
^@_ kz'x¿nfO{ s;/L k|fª\ufl/s ¿kdf kl/0ft ug]{ #)
^#_ hftsf] 5gf}6 tyf k|hgg\ k|s[of #)
^$_ cª\ueª\u ug]{ sfd ;DaGwdf #)
^%_ kz'x¿sf] pkrf/ #!
^^_ kz'x¿nfO{ cf];f/ k;f/ ug]{ tl/sf #@
^&_ k|fª\ufl/s¿kdf dx pTkfbg #@
^*_ dfx'/L kfngaf6 kmfObf #@
^(_ k|fª\ufl/s¿kdf df}/L kfngdf 3f/sf] Joj:yf ##
&)_ dx sf8\bf Wofglbg' kg]{ s'/fx¿ ##
&!_ df}/Lsf] ;+/If0f ##–#$
&@_ df}/LnfO{ k|fª\ufl/s ¿kdf nfgsf] nflu ¿kfGt/0f ;do #$
&#_ df5fkfngsf] nflu k|fª\ufl/s v]tLsf] Joj:yfkg #$–#^
&$_ k|fª\ufl/s pTkfbgdf k|zf]wg ubf{ Wofglbg' kg]{ s'/fx¿ #^–#&
&%_ wf/f #=!) k|zf]wg, KoflsË e08f/0f tyf ;+/If0f #&–$)
&^_ k|fª\ufl/s j:t'x¿sf] Koflsª\udf  lbg'kg]{ Wofgx¿ $)
&&_ n]an 6fF:g] tyf e08f/0f ug]{ sfdsf] ;+lIfKt ljj/0f $)–$!
&*_ ;Gbe{ ;fdfu|L $@



k|fª\ufl/s v]tLsf] p2]Zo
k|fª\ufl/s v]tLsf] d'Vo p2]Zo jftfj/0fLo ;Gt'ng ldnfP/ u'0f:t/Lo
k|fª\ufl/s j:t'x¿sf] pTkfbg ug'{ / pkef]Stfsf] dfu adf]lhd cfk"lt{
ug'{ xf] . o;f] ubf{ df6f]sf] pj{/fzlStnfO{ lbuf]¿kdf a9fpFb} n}hfg' xf]
. k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] d'Vo p2]Zosf] af/]df
k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] /fli6«o k|fljlws dfkb08
;DaGwL lgb]{lzsf @)^$ -;+;f]wg @)^%_n] lgwf{/0f u/]sf] pB]Zox¿
wf/f

@=@ leqsf pkwf/fx¿ o; k|sf/ 5g\ –
s_ k|fs[lts k|0ffnL÷rqml;tsf] /rgfTds Pj+ hLjgbfoL cGt/lqmofsf
cfwf/df kof{Kt dfqfdf u'0f:t/Lo vfB j:t' pTkfbg ug]{ . pTkfbg
k|s[ofdf k'gk|{of]u / k'ghL{ljt, k'gp{Tkfbg x'g] lsl;dsf j:t'sf] k|of]udf
hf]8 lbg] .

v_ s[lif pTkfbg ul/g] hldg tyf j/k/sf] If]qdf /x]sf jg:klt
hLjhGt', / ;"Id hLjf0f'x¿ aLrsf] h}ljs rqmsf] ;x–cl:tTj
sfod /fVg ;xof]u ug]{ .

u_ df6f]sf] pj{/fzlSt / hn–;Dkbfsf] lbuf] pkof]u u/L ;d'lrt
Joj:yfkg ug]{ .

3_ s[lif k|0ffnLaf6 pT;lh{t k|b 'if0fx¿sf] Go"lgs/0f ug] { .
ª_ kfNt' kz'–k+IfLnfO{ sd lk8f lbg / k"0f{ ljsf;sf nflu pko'St

Joj:yfkg ug]{ .
r_ s[lif k|0fnL leq h}ljs ljljwtf -kof{j/0fLo, hftLo / cg'jf+lzs_

;+/If0f tyf ;Daw{g ug]{ .
5_ k/Dk/fut 1fg, zLk, snf, / s[lif k|0ffnLsf] ;+/If0f tyf ;b'kof]udf

hf]8 lbg] .
h_ ;+o'St /fi6«;+3sf] j8fkqdf pNn]v eP d'tfljs z'4 / :jR5 vfgf

tyf sfo{:yndf :j:y jftfj/0f ;'lglZrt ug{ hf]8 lbg] .
em_ s}og JolSt÷;d'bfodf cfg'jf+lzs k|f}Bf]lusL ( Genetic Engineering)

n] hLjg / o;;Fu cfj4 l;åfGt / bz{gsf] lj?4df sfo{ ub{5
eGg] ljZjf; ePsf] x' Fbf k|fª\ufl/s s[lif k|0ffnLdfkm{t dfgj
afgL–Joxf]/f / jftfj/0f / + hLjg / bz{gaLrsf] k|uf9 cGt/–;DaGwsf]
ljifodf hgr]tgf k}mnfpg] .

k|fª\ufl/s v]tL Ps kl/ro

cfhsf] s[lif pTkfbgdf cfPsf] tLa|tf eg]sf] /f;folgs dn /
/f;folgs /f]ugfzs, sL6gfzs, emf/gfzs, h'sfgfzs, d';fgfzs
cflb ljiffbLsf] k|of]usf] sf/0fn] xf] . cfw'lgs s[lif k4ltaf6 pTkfbg
t a9fpg ;lsof] t/ o;n] df6f]sf] ;+/rgf laufg]{ dfq geP/ ;Dk"0f{
hnr/, ynr/ / k[YjLsf] jftfj/0fdf klg o;sf] c;/ b]lvg yfNof] .
To;f] x'Fbf k|fª\ufl/s v]tLlt/ k'gM s[ifs tyf pkef]Stfx¿sf] Wofg hfg
yfn]sf] 5 . cfh k|fª\ufl/s v]tLsf] gf/f ljZjel/ km}lnPsf] 5 . g]kfndf
klg k|fËfl/s v]tLdf s[ifsx¿sf] rfxgf a9\bf] ¿kdf b]lvg yfn]sf]
 5 .

k|fª\ufl/s v]tLsf] kl/efiff
k|fª\ufl/s v]tLsf] kl/efiff klg ljåfgx¿n] km/s–km/s tl/sfn]

u/]sf] kfOG5 . ;+o'St /fHo cd]l/sfsf cWoog 6f]nLsf] kl/efiff o;k|sf/sf]
5 – æk|fª\ufl/s v]tL Pp6f pTkfbg k4tL xf] h;n] s[lqd tl/sfn]
tof/ kfl/Psf of}lus /f;folgs dnx¿, sL/f dfg]{ ljiffbLx¿, qmlds
j[l4aå{s / kz'x¿sf] vfgfdf k|of]u ug]{ yKg] j:t'x¿nfO{ TofUb5 cyjf
;s];Dd 7"nf] dfqfdf k|of]udf NofOFb}g .Æ

k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] /fli6«o k|fljlws
dfkb08 ;DaGwL lgb]{lzsf,@)^$ -;+;f]wg @)^%_ df k|fª\ufl/s s[lifnfO{
o;/L kl/eflift u/]sf] 5 – æk|fª\ufl/s s[lifÆ lbuf] kof{j/0f / kfl/l:yltsLo
k|0ffnL ;'/lIft u'0f:t/Lo tyf kf]if0fo'St vfgf, k|f0fL hftLsf]] sNof0f
/ ;fdflhs Gofosf nflu s[lif k|0ffnLdf k|of]u x'g] lglZrt k|s[ofx¿sf]
Plss[t pkfud (Approach) xf] .Æ

k|fª\ufl/s v]tL eg]sf] ;fwf/0ftof Pp6f s[lif k4lt xf] . of] k4ltdf
k|fª\ufl/s k|s[ofaf6 tof/ ePsf vfBtTjsf] ;|f]tx¿, kz'k+IfLsf vfgfx¿
/ /f]u–sL/f lg/f]ws ljiffbLx¿sf] k|of]u u/L :jR5 tyf :j:y pTkfbg
lng'sf] ;fy} df6f]nfO{ klg lbuf] ¿kdf pj{/ agfpF5 . o;n] cfly{s /
;fdflhs jftfj/0fnfO{ dWogh/ /fVb} /;fog d'Qm :jR5 uf;, af;
/ skf;sf] pTkfbg / k|of]u ug] { jftfj/0fsf] >[hgf ub{5 .

— ;bfgGb h};L
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dfyL pNn]lvt k|fª\ufl/s v]tLsf] pb]Zosf] ;fy–;fy} o;nfO{ xfdLn]
o; k|sf/ klg lng ;lsG5 M

e"ldsf] ;b'kof]u / Jojl:yt ug]{,
v]tL–kftLdf kg]{ aflx/L k|efj tyf c;/nfO{ Go"lgs/0f ug{],
vfBtTj k4ltsf cj;/x¿nfO{ clwstd\ k|of]df Nofpb} hfg],
kz'x¿sf] cfxf/–Jojxf/df c;/ gkfg]{
kz'x¿sf] k"0f{ ljsf;sf] nflu Joj:yfkg ug]{
cfhsf] /;fogn] k|b'lift jftfj/0fnfO{ Go"lgs/0f ub} { hfg]
:j:y / ;an hutsf] lgdf{0f ug'{ xf] .

k|fª\ufl/s v]tLsf] cfjZoStf lsg <
cfhsf] dfu eg]sf] ;a}nfO{ z'4 / :j:y vfgfsf] xf] . jt{dfg tyf

efjL ;Gtltsf] nflu cfjZos kg]{ :j:y vfgf / :j:y jftfj/0f
Joj:yfkg / ;+/If0fsf nflu ;fy} ;fjwfgL / pQ/bfoLk"j{s k|fs[lts
;|f]tx¿sf] Joj:yfkg ug{, u/fpg k|fª\ufl/s v]tLsf] cfjZoStf kb{5
. cfhsf] ;+;f/df /f;folgs s[lif pTkfbg ;fdfu|Lsf] k|of]un] s[lif k|0ffnL,
kof{j/0fLo l:ylt / dfgj :jf:ydf gs/fTdfs c;/ kf/]sf] 5 . g]kfndf
k|fª\ufl/s v]tLsf] csf]{ dxTjk"0f{ kIf eg]sf] b]zdf s'g} dnsf] sf/vfgf
5}g . ;a} cfoltt j:t' g} k|of]udf Nofpg k/]sf] 5  . k|fª\ufl/s v]tLn]
kof{j/0fLo k4tL (Ecosystem) sf] u'0f:t/ a9fpF5 . b]zdf kfOg] ljleGg
;|f]tx¿nfO{ ;b'kof]u ug{ / k|s[lt;Fu ;fdGjog u/]/ lx8\g l;sfpF5 .
To;f] x'Fbf k|fª\ufl/s v]tLdf hf]8 lbg cfjZoStf 5 . l;åfGt t klg
x]g{ ;lsG5–

:jf:ysf] l;åfGt (Principle of health) cg'¿k ;+If]kdf eGg
;lsG5 ls ha df6f] lbuf] ¿kdf :j:y agfOG5 ta df6f]n] klg
lbuf] ¿kdf :j:y pTkfbg lbG5, :j:y pTkfbgnfO{ vfFbf lbuf]
¿kdf z/L/ :j:y aGb5 . To;f] x'Fbf :j:y hLjg latfpgsf]
nflu k|fª\ufl/s v]tLsf] cfjZoStf kb{5, lsgls o;n] s[lifsf]
lbuf] ljsf;df, df6f], kfgL, jg:klt, hGt' dfgj nufot ;du|
k[YjLnfO{ hLjGt agfpgsf nflu pko'St jftfj/0f l;h{gf ub{5 .
cfhsf] /;folgs s[lif k4ltn] dfgj :jf:ydf SofG;/, ckfËtf,
cN;/, vfgfdf c?rL, cGwf]kgf, jfGtf cflb ;d:ofx¿ lgDTofPsf]
5 .
hLj kl/j[lQzf:qsf] (Principle of Ecology) l;åfGtsf] ¿kdf x]bf{

klg o;n] kof{j/0fLo k|s[of / k'gM k|of]u k|0ffnL cg';f/
pTkfbg u/fpg l;sfpF5 tyf ;f]xL cg'¿k ug'{ kb{5  eGg] 
s'/fdf af]w u/fpF5 .
o;n] ;a}sf nflu jftfj/0fLo tyf hLjgsf cj;/x¿nfO{
;'lglZrt ub{5 / ug'{kb{5 eGg] s'/fnfO{ af]w u/fpF5 .
jt{dfg tyf efjL ;Gtltsf] :jf:y / jftfj/0f ;+/If0fsf nflu
;fjwfgL / pQ/bfoLk"j{s k|fs[lts ;|f]tsf] Joj:yfkg ub{5 / 
u/fpg' kb{5 eGg] s'/fsf] af]w u/fpF5 .
;a}sf nflu ;+/lIft u'0f:t/Lo tyf kf]if0fo'St vfgf, k|f0fL
hftLsf]] sNof0f / ;fdflhs Gofosf nflu s[lif k|0ffnLdf k|of]u
x'g] lglZrt k|s[ofx¿sf] canDag ug{sf] nflu k|fª\ufl/s v]tLsf]
cfjZos kb{5 .
lbuf] s[lif ljsf; u/fpg], cfot 36fpg], lgof{t a9fpg], :yfgLo
>f]t / ;fwgsf] k|of]u u/fpg] cflb sfdsf] nflu klg k|fª\ufl/s
v]tLsf] cfjZos kb{5 .

k|fª\ufl/s v]tLsf] kl/rfng ubf{ yfxf kfpgkg]{ s'/fx¿
k|fª\ufl/s v]tL ubf{ k|fs[lts k4tL;Fu d]n vfg] u/L ug'{kb{5 lsgls

k|fª\ufl/s v]tLn] k|fs[ltsf] lgodnfO{ Jojxf/df ptfg{ l;sfpF5 / o;n]
lbuf] ¿kdf afnL, kz', df5f, kmnk"mn, Rofp, cflb pTkfbg tyf
Joj:yfkg ug]{ sfdsf] ;fy} pTkflbt j:t'sf] e08f/0f laqmL–ljt/0f,
pTkfbgdf k|of]u ug]{ >f]tsf] Joj:yfkg ubf{ k|fs[lts k4tL;Fu ;dGoh:o
-d]n vfg]_ u/]/dfq k|fª\ufl/s v]tL Joj;fo cufl8 a9fpg' kb{5 eGg]
1fg x'g'kb{5 . To;f] x'Fbf k|fª\ufl/s v]tL ubf{ h}ljs k4tLnfO{ a'em]/
dfq pko'St k|ljlwsf] ljsf; tyf k|of]u ug'{kb{5 . u'0f:t/Lo pTkfbg
ln+Fbf df6f], xfjf, kfgL / jGohLjnfO{ clwstd\ ;+/If0f ug'{ kb{5 .
k|fs[lts >f]tsf] ljgfz x'g] u/]/ v]tL sd{ ug{ x'Fb}g . of] k|i6 5 ls
jg:klt, hLjhGt' xfjf kfgL / df6f];Fu ;x–;DaGw ePsf]n] s'g} Psdf
c;/ kbf{ ;a}df c;/ kg{ hfG5 . To;f] x'Fbf pTkfbgsf] ;fy–;fy}
jftfj/0fsf] ;Da¢{g ug{sf] nflu k"0f{¿kdf Wofg lbg' kb{5 . o;/L
jg:klt, hLjhGt' sf] ;Daå{g / ;+/If0f ubf{ k|fª\ufl/s dn, b"w /
df;'sf] pTkfbg a9fpg ;lsG5 . pTkfbg ubf{ ul/g] nufgLaf6 clwstd\
k|ltkmn kfpg] u/L k|fª\ufl/s v]tL ug'{ kb{5 . k|fª\ufl/s v]tL ubf{
JolStsf] ;fy} /fli6«o cfo ;d]tdf j[l4 x'G5 .
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k|fª\ufl/s v]tLsf r'gf}tLx¿
k|fª\ufl/s v]tL ug]{ eGg] s'/f hlt ;lhnf] 5 t/ Jojxf/df ptfg{

Tolt g} r'gf}tLk"0f{ 5 lsgls df6f]sf] pj{/fzlSt 36\bf] qmddf 5, kz'
cfxf/f klg 36\bf] 5 . b]zsf sfd ug]{ o'jfx¿sf] ljb]z knfogn] ubf{
s[lifdf sfd ug]{ hgzlStsf] cefj 5 . To;n] ubf{ cfjZos dfqfdf
k|fª\ufl/s dnsf] tof/L / k|of]u, cfjZoStf cg'¿k ug{ ;lsFb}g,
cfjZoStf cg'¿k dn glbP pTkfbg 36\g ;Sb5 . /f]u–sL/fsf] lgoGq0f
ug{sf] nflu h}ljs ljiffbLx¿ ;lhnf] u/L k|fKt ug{ ;lsb}g, /fd||f]
;fjwfgL rflxG5 . ;dod} ;fjwfgL gckgfPdf /f]u nflu;s]kl5 h}ljs
ljiffbLsf] k|of]un] /f]u–sL/f ;lhn} lgoGq0fdf Nofpg s7Lg kb{5 .
ahf/sf] ;j{;'netf 5}g . pTkfbg ;fdfu|Lsf] nfut a9L kg]{ / ahf/df
pTkflbt ;fdfgsf] d"No klg a9L x'g] x'Fbf ;j{–;fwf/0fn] sd d"Nosf]
j:t' lsGb5g\ . cGt/f{li6«o ahf/sf] nflu u'0f:t/ pTkfbgsf] cfjZoStf
kb{5 . pTkflbt j:t'x¿ tTsfn} laqmLdf hfg g;s] To;nfO{ klg
/fd|f];Fu ;+/If0f u/L e08f/0f ug'{kb{5 . o; k|s[ofdf hfFbf klg k|fª\ufl/s
k4tL g} c+ufNg' kb{5 . olb k|fª\ufl/s pTkfbg, /f;fog tyf ck|fª\ufl/s
j:t';Fu ldl;of] eg] k|fª\ufl/s pTkfbgsf] s'g} cf}lrTo /xFb}g . oL
r'gf}tLx¿ eP klg k|fª\ufl/s v]tLsf] eljio eg] pHHjn 5 . To;f] x'Fbf
s[ifx¿n] o;df qmlds ¿kdf nfUg' cfjZos 5 .

k|fs[lts ;Dkbfsf] ;+/If0f
jgaf6 xfdLn] 3fF;, bfp/f, ;f]Q/sf] k|of]u ub{5f} . k|ª\ufl/s v]tLsf]

nflu k|of]u ul/g] oL cGo jg:kltx¿sf] pkof]usf] nflu k|fª\ufl/s g}
x'g'kb{5 . k|fª\ufl/s v]tL ubf{ k|fs[ltsf] ;G+t'ngnfO{ laufg{ ldNb]}g .
To;f] x'Fbf ;Gt'ngsf] nflu Wofg lbg'kb{5 . k|fs[lts pTkfbgdf tyf
jGo pTkfbg, jGohGt' / ltgsf] cfxf/–ljxf/df k|fª\ufl/s ¿kd} ;+/If0f
ul/g' kb{5 . jf:tjdf k|fª\ufl/s v]tLn] k|fs[lts >f]tsf] ljgfz geO{
ljsf;sf] af6f]sf] cjnDag ub{5 . To;f] x'Fbf o;sf] k|of]un] k|fs[lts
>f]tsf] ;Da4{g ub{5 . cGo jg:kltx¿ k|foM k|fs[lts ¿kd} pd|]sf /
k|fs[lts cfxf/df x's{]sf x'G5g\ . g]kfnsf] kl/k]|Iodf lognfO{ /;fogsf]
k|of]u ul/Psf] x'Fb}g . To;f] x'Fbf g]kfnsf] k|fs[lts jgnfO{ k|fª\ufl/s
jgdf  ¿kfGt/0fsf] nflu s'l//fVg' kb}{g . k|dfl0fs/0f lgsfosf] ;'emfj
lnP/ k|of]u ug{ ;lsG5 . olb /f;folgs dnsf] / ljiffbLsf] k|of]u
ul/Psf] hUufdf k|fª\ufl/s ¿kdf j[If/f]k0f ug]{ xf] eg] o:tf] 7fpFdf
sl/a # jif{ of k|dfl0fs/0f lgsfon] tf]s]sf] ;do ¿kfGt/0fsf] nflu

lbg' kg]{ x'G5 . j[Iff/f]k0fdf xfdLn] Wofg lbg' kg]{ s'/f s] 5 eg] h}ljs
ljljwtf, -s[lif h}ljstf gLlt @)^# sf] wf/f b'O{sf] pkwf/f ª adf]lhd
– æh}ljs ljljwtfÆ eGgfn], cfsfzLo, :ynLo, hnLo, ;fd'lb|s / cGo
If]qdf /x]sf] hLj hGt'x¿sf] kfl/l:ylts k|0ffnL To;sf] efusf] ¿kdf
/x]sf] hLj / jg:kltsf] ;DaGw tyf ljljwtf ;Demg' kb{5 . ;f] zAbn]
hflto, k|hflto, ljljwtf, tyf j+zfg'ut ljljwtf / kfl/l:ylts
k|0ffnL;d]t hgfpF5 _ nfO{ ;+/If0f / ;Daw{g ug'{ kbf{, pko'St 7xl/Psf
:yfgLo hftx¿ h;n] jftfj/0fnfO{ ;+/If0f u/]sf x'G5g\ . ltg} hftsf]
k|of]u clt cfjZos x'G5 . o;f] eGbf :jb]zL hft dfq} nufpg] eGg]
x}g ls ljb]zL hft klg nufpg ;lsG5 . ljb]zL hftx¿ k|of]u ubf{
k/LIf0f u/]/ dfq nufpFbf w]/} /fd|f] x'G5 . lsgls aflx/af6 NofPsf] hft
afnL nufpg] 7fpFsf]] kof{j/0f tyf jftfj/0f cyf{t\ xfjf kfgL ;'xfpFbf]
5 of 5}g / ;f] hft oxfFsf] jftfj/0f;Fu d]n gvfg klg ;S5 . kl/If0f
ul/of] eg] o:tf hftx¿df /f]u sL/fsf] k|sf]k s:tf] 5 cyjf /f]u
sL/fsf] cfqmd0fdf ;xgzLntf slt 5 cflb hfgsf/L x'G5 / pTkfbg
/fd|f] lng ;lsG5 . j[Iff/f]k0f ubf{ s[lifjgsf] cjwf/0ffnfO{ e'Ng
x'Fb}g . j[Iff/f]k0f ubf{ clwstd\ 8fn] 3fF;df k|of]u ug{ ;lsg] vfnsf
la?jf /f]k0f ug'{kb{5, ;fy} jGo–jftfj/0fnfO{ sfod /fVg] vfnsf af]6sf]
k|of]u ug{' /fd|f] x'G5 . pbfx/0fsf] nflu Olkn Olkn, 7"nf] e§df;], ;fgf]
e§df;], 6fFsL sf]O/fnf cflb sf]z]afnLsf hftn] df6f]df gfO6«f]hg
l:yl/s/0f klg ug]{ / 8fn] 3fF;sf] klg sfd lbg] x'G5 . 8fn]3fF;sf]
/f]k0f ubf{ ;Dej eP;Dd df6f] dlnnf] kfg]{ vfnsf] af]6 bnxgafnL
nufpg] ug'{ kb{5 . bnxgo'St 3fF; nufpg] ubf{ df6f] dlnnf] aGb5 .
hlt kf]lifnf] vfgf kz'nfO{ v'jfOG5 Tolt kf]lifnf] dn klg kfpg
;lsG5 . la?jfnfO{ cfjZos b"/L ldnfP/ nufpg' /fd|f] x'G5 .

k|fª\ufl/s kof{j/0fLo k4tL
kof{j/0fsf] ;+/If0fsf] nflu k|ª\ufl/s v]tLn] dxTjk"0f{ e"ldsf v]Nb5

. k|fª\ufl/s v]tL ubf{ :yfgLo >f]tsf] kl/rfng ul/G5 . :yfgLo :f]|ftsf]
kl/rfng ubf{ :yfgLo >f]tsf] pTkfbg klg ug'{kb{5 . pTkfbg ubf{
l;dfGt hldgx¿df cfjZostf cg'¿k tL >f]tx¿sf] pTkfbg ug{sf]
nflu /f]k0f klg ug'{kb{5 . To;sf] nflu xfdLn] hldgsf] s]xL efu cyjf
;LdfGt hldgnfO{ 5'6\ofP/ h}ljs ljljwtf tyf k|fs[lts ;+/If0fsf] nflu
k|of]udf NofOg] 3fF; bfp/f tyf 5fbg afnL nufP/ pTkfbg lng ;lsG5
. k|fª\ufl/s v]tL ubf{ ;'?df k|fª\ufl/s dnsf] dfqf a9\tf rflxg] ePsf]n]
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dnsf] cfk"lt{ cfjZoStf cg'¿k x'g ;Sb}g . dnsf] cefjsf] sf/0fn]
;a} hUuf pkof]udf Nofpg ;Dej gx'g klg ;Sb5 . o:tf] hldgnfO{
;+/If0f u'g{ kb{5 . bnbn, 3fF;] e"ld, gbL lsgf/, v/af/L, hª\un, emf8L
tyf cfk\mgf] If]qsf] e"ldnfO{ kof{j/0fLo¿kdf ;+/If0f ul//fVg' kb{5 .
k|fª\ufl/s v]tLn] df6f] / jftfj/0fnfO{ ;+/If0f ub}{ hfg' kb{5 / /;fogd'St
pTkfbg lngtkm{ nfUg' kb{5 .

of] k4tLdf xfdLn] Wofg lbg' kg]{ s'/fx¿df –
/f]u–sL/f ;xg] hftsf] ljsf;÷klxrfg / k|of]u, /f]u sL/fsf] h}ljs

lgoGq0f, g]kfnsf] clwsf+z e"–efusf] df6f]df clDnokgf ePsf]n]
clDnokgf ;xg] hftsf] ljsf;÷klxrfg / k|of]u ug'{ kb{5  g]kfnsf
k|foM w]/} lhNnfsf] df6f]df k|fª\ufl/s kbfy{sf] sdL ePsf]n] gfO{6«f]hg
tTjsf] klg sld 5 / To;sf] nflu h}ljs gfO6«f]hg l:yl/s/0f u/fpgsf]
nflu sf];]afnLx¿sf] v]tLdf a9jf lbg' kb{5 . sf];]afnLdf a9jf lbFbf,
afnLrqmdf, lgVnf] afnLsf] ¿kdf ldl>t afnLsf] ¿kdf, 3';'jf afnLsf]
¿kdf sf];]afnL nufpg'k5{ / oL afnLsf] aLpnfO{ ;DalGwt -hftldNbf]_
/fOhf]ljod hLjf0f'n] aLhf]krf/ u/]/ nufpg ;s]df a9L eGbf a9L
jfo'd08nLo gfO6«f]hg l:yl/s/0f u/fpg -df6f]df ldnfpg_ ;lsG5 .

kfgLsf] Joj:yfkgM–
kfgLsf] Joj:yfkg ubf{ z'4 kfgLsf] k|of]u ug'{ kb{5 . To;f] x'Fbf

kfgLnfO{ k|b'if0f x'gaf6 arfpg' kb{5 . kfgLsf] k|of]u ubf{ /f;fog
ldl;osf] kfgLsf] k|of]u ug'{x'Fb}g .  kz' tyf dflg;sf /f]usf hLjf0f'af6
k|b'lift ag]sf] kfgLsf] ;fy} dfgj dnd"q ldl;Psf] kfgLsf] k|of]u ug{
x'Fb}g . kfgL k|of]usf] ;do tflnsf agfP/, 7Ls ;dodf -cfjZoStf
cg';f/_, plrt dfqfdf k|of]u ug'{ kb{5 . kfgLsf] k|of]u ubf{ kfgL au]/
tyf kfgLsf] sf/0faf6 ;txsf] tyf hldg leqsf] kfgL k|b'if0f x'g' x'Fb}g
. :yfgLo e"—agf}6 tyf xfjfkfgLsf] klg Vofn ug'{ kb{5 . kfgLnfO{
;~rfng ubf{ kfgLsf] u'0f:t/ sfod ug'{kb{5 . kfgLsf] km;n lng] sfd
ug'{kb{5 . jiff{sf] kfgLnfO{ k'gMrqmdf Nofpg'kb{5 . cg'ko'St tyf k|b'lift
kfgLsf] k|of]un] afnLnfO{ g} k|b'lift kfb{5 / o:tf] cj:yfdf k|fª\ufl/s
pTkfbg g} k|b'lift x'G5 .

df6f] tyf hldgsf] Joj:yfkg
k|fª\ufl/s v]tLsf] nflu df6f]sf] cj:yf s:tf] 5 ;f] sf] hfgsf/L

lnP/dfq  df6f]sf] cj:yf cg's'n df6f] Joj:yf ug'{kb{5 . df6f]sf]
cj:yfdf —

a'gf}6 tyf agfj6 cj:yf anf}6], bf]d6, lrD6] s:tf] 5 ;f] sf]
hfgsf/L x'g'kb{5 .,
df6f]sf] lk=Pr=dfg clDno, Ifl/o, t6:y s:tf] 5 ;f] sf] hfgsf/L
x'g' kb{5 .
k|fª\ufl/s kbfy{sf] cj:yf -sd, dWod, clws_ s:tf] 5 <
r'xfj6 s:tf] 5, -w]/} r'xfj6 anf}6] df6f]df, dWod r'xfj6 bf]d6 
df6f]df, sd r'xfj6 lrD6] df6f]df x'G5_
e"–Ifo s:tf] 5, -kfgLaf6 x'g] e"–Ifo, xfjfaf6 x'g] e"–Ifodf s;n]
clws k|efj kf/]sf] 5 .
vfBtTjsf ]  pknAwtf s:tf ]  5, -sd÷dWod÷clws_
;"Id hLjf0f 'sf ] pkl:ylt s:tf ] 5 -sd÷dWod÷clws_
df6f]df /;fogsf] k|efj 5 ls 5}g -ljiffbLsf] k|efj s:tf] 5_ cflbsf]
hfgsf/L lng]

df6f]sf] pj{/fzlStsf] hfgsf/L s;/L x'G5 t <
o;sf] nflu dnsf] k|of]u / afnL nufpg'eGbf klxnf df6f]sf] gd'gf

lnP/ k|of]uzfnfaf6 df6f] hfFr u/fpg' kb{5 . df6f] hfFr u/fPkl5
df6f]df vfBtTjsf] cj:yf s:tf] 5 kQf nfUb5 . o;/L pj{/fzlStsf]
hfgsf/L ePkl5 df6f]sf] u'0f:t/ ;'wf/ ug{sf] nflu Joj:yfkg
ug'{kb{5 .

g]kfnsf] df6f]sf] pj{/fzlStsf] x|f;sf] d'Vo sf/0fx¿ s]–s] x'g\ t <
la?jfsf] cfjZostf cg'¿k dn k|of]udf sdL
kxf8L efudf  e"–Ifo a9\tf x'g',
w]/}h;f] 7fpFdf uf]a/nfO{ OGwgdf k|of]u ug'{,
pGgt tyf xfO{la|8 hftsf] k|of]u
;3g afnL k|0ffnL cg'¿k dn–k|of]udf sdL
;Gt'lnt dfqfdf dnsf] k|of]u gul/g' . s]jn gfO{6«f]hgo'Qm dn dfq
k|of]udf Nofpg',
uf]a/ dnsf] k|of]u 36\b} hfg',
ufO{–e}+;Lsf] ;+Vofdf sdL x'g',
clDnokg a9\b} hfg', -dWo kxf8 / k'jL{ g]kfnsf] df6f]df o:tf]
;d:of a9L 5_
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d?e"lds/0fnfO{ lgdTofpg',
hª\undf cfuf] nufpg] rng,
hª\un df:g] rng cflbn] pj{/fzlQm 36\g uPsf] 5 .

g]kfnL s[ifsn] pj{/fzlSt a9fpg ub}{ cfPsf s[ofsnfkx¿
uf]a/dn, sDkf]i6dn, xl/of]dnsf] k|of]u, jiff{sf] klxnf] e]n v]tdf

k;fpg], uf]7 ;fg]{ ÷ynf] dNg], bnxg afnLsf] k|of]u, le/fnf] hUufdf
ux|f agfpg] rng, v]taf/Lsf sfGnf tfR5\g] rng, 5fk|f] /fVg]÷5fk|f]
kf]Ng], afnL cjz]ifsf] k|of]u 3'DtL afnL, 3'DtL uf]7 cflb lqmof ckgfpFb}
v]taf/LnfO{ dlnnf] -pj{/s_ agfpg] sfd s[ifx¿n] ckgfpFb} cfPsf
5g\ .

k|fª\ufl/s v]tLsf] nflu oL ;a} :yfgLo k|of]ux¿nfO{ k|fª\ufl/s
¿kdf kl/0ft ub}{ nfg ;Sbf cyf{t PsLs[t ¿kdf ;+rfng ubf{ k|fª\ufl/s
v]tLnfO{ cl3 nfg ;lhnf] kb{5 . k|fª\ufl/s v]tLsf] s[ifs kf7zfnf
;~rfng u/L o:tf lrhx¿nfO{ j}1flgs k4ltdf 9fnL k|of]u ubf{ ;lhn}
s[ifsn] oL sfo{sf] yfngL ug{ ;Sb5g\\ .

k|fª\ufl/s v]tL ubf{ df6f]sf] k|b'if0fsf] Joj:yfkg
jf:tjdf dflg; df6f]df g} lge{/ /xG5 / df6f] klg dflg;df lge{/

ePsf] kfOG5 . df6f] k|fs[lts lk08 xf] / o;n] la?jfsf] ljsf;nfO{ 6]jf
lbG5 . :jR5 df6f], :jR5 afnL, :jR5 kfgL, :jR5 vfgf, :jR5 hLjgsf]
klxrfg xf] . df6f]df emf/kft /f;folgs dn, k|fª\ufl/s dn Knfl:6s,
sL6gfzs /f]ugfzs ljiffbL, ;x/sf] kmf]xf]/d}nf, ?vsf kftkltª\u/,
jiff{sf] kfgL, ljljw >f]t h:t}M l;;f, kmnfd cflb ylkG5g\ . cfw'lgs
s[lif k|0ffnLdf /f;folgs dn / sL6gfzs /f]ugfzs ljiffbLx¿
cTolws¿kdf k|of]udf NofOPsf] x'G5 . df6f]n] oL ;a} tTjx¿nfO{
÷j:t'x¿nfO{ h}ljs ¿kdf /f;folgs ¿kdf, ef}lts ¿kdf rfNg] sfd
ub{5 . of] rnfO{ klg df6f]sf] Ifdtf cg's'n x'G5 Tof] eGbf a9\tf ePsf]
/ la?jfnfO{  cfjZos gkg]{ tTjx¿n] df6f] la?jf / jftfj/0fdf c;/
kfb{5g\ . r'x]/, p8]/, au]/ oL j:t'n] df6f], kfgL, xfjfnfO{ k|b'lift
kfb{5g\ .

df6f]sf] pj{/fzlStsf] l:yltsf] hfgsf/L lng] tl/sfx¿ / 7fpFx¿–
df6f]sf] pj{/fzlSt kQf nufpgsf] nflu df6f] hfFr, la?jf hfFr

u/]/, ;+s]t la?jf nufP/, dnvfb k/LIf0f u/]/ kQf nufpg ;lsG5 .

df6f]hfFrsf] nflu df6f]sf] gd'gf ;ª\sng ug'{kb{5 . gd'gf ;+sngsf]
nflu s[lif ;]jf s]Gb| tyf s[lif ljsf; sfof{noaf6 ;xof]u lng'kb{5 .
;/sf/L ;]jf k|bfg ug]{ :ynx¿df % ljsf; If]qdf ;/sf/L k|of]uzfnfx¿
5g\ h:t} k"j{df em'Dsf, ;'g;/L, emfkfsf] ;'?Ëfdf, dWodf xl/x/ejg,
nlntk'/ / x]6f}+8f dsjfgk'/df, klZrddf kf]v/f, sf:sLdf, dWoklZrddf
vh'/f, afFs], ;'b"/klZrddf ;'Gb/k'/, s~rgk'/sf] ;fy} g]kfn s[lif
cg';Gwfg kl/ifb\sf k|of]uzfnfx¿ tyf lghLIf]qsf k|of]uzfnfx¿n] klg
df6f] hfFr ub{5g\ . ;a} k|of]uzfnfx¿n] ;Mz'Ns df6f] k/LIf0f ub{5g\ .

g]kfnsf] df6f]sf] pj{/fzlQmsf] l:ylt
g]kfnsf] df6f]sf] pj{/fzlQm 36\bf] qmddf 5 . df6f] ljZn]if0fsf]

glthfaf6 xfdLn] k|i6 ¿kdf eGg ;Sb5f}+ ls g]kfnsf] df6f]df k|fª\ufl/s
kbfy{sf] dfqf lgs} sd x'Fb} uPsf] 5 . ^) k|ltzteGbf a9L df6f]df
k|fª\ufl/s kbfy{ Go"g 5 . o;/L g} ^# k|ltzt eGbf a9\tf df6f] clDno
k|sf/sf] 5 . km:kmf]/;sf] dfqf eg] dWodb]lv clws b]lvG5 t/ kf]6f;sf]
dfqf 36\bf] qmddf 5 . ;"Id tTjx¿sf] 36\bf] dfqf klg -h:tf, ;'xfu,
df]lna8]gd_ d'Vo ;d:ofsf] ¿kdf b]lvg yfn]sf] 5 . pj{/fzlQm 36\g'sf]
glthf k|ToIf ¿kdf pTkfbg 36\g' xf] .

df6f]df vfBtTj Joj:yfkgsf] ljljw kIfx¿
la?jfsf cfjZos tTjx¿df gfO6«f]hg, km:kmf]/;, kf]6f; d'VotTjdf

kb{5g\ eg] SoflN;od, ;Nkm/, DofUg]l;od ;xfos tTjsf] ¿kdf lnOG5
. o;/L g} kmnfd, tfjf, h:tf, df]lna8]gd\, ;'xfu, DofUlgh, Snf]l/g
;'Id tTjx¿ x'g\ oL ;a}sf] /fd|f] >f]t eg]sf] k|fª\ufl/s dnx¿ g} x'g\
. oL tTjx¿dWo] s]xL d'VotTjsf] Joj:yfkg s;/L ug{ ;lsG5 To;
;DaGwdf ;+lIfKt ljj/0f o; k|sf/ 5g\ M–

k|fª\ufl/s kbfy{sf] Joj:yfkg
æk|fª\ufl/s kbfy{nfO{ df6f]sf] d'6' klg eGb5f}F . k|fª\ufl/s kbfy{sf]

dfqf @=% k|ltzteGbf tn ePsf] df6f]nfO{ Go"g k|fª\ufl/s kbfy{ ePsf]
df6f] elgG5 . @=% b]lv % k|ltzt;Ddsf] df6f]nfO{ dWod k|ª\ufl/s
kbfy{ ePsf] df6f] elgG5 eg] % k|ltzteGbf dfly k|fª\ufl/s kbfy{
ePsf] df6f]nfO{ pRr k|fª\ufl/s kbfy{ ePsf] df6f] elgG5 . k|fª\ufl/s
kbfy{ hlt a9fpg ;Sof] k|fª\ufl/s v]tLsf] nflu vfBtTj cfk"lt{ ug{
Tolt /fd|f] x'G5 . df6f]af6 la?jfn] ;+t'nLt ¿kdf vfBtTj k|fKt ug{
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;S5 .  k|fª\ufl/s kbfy{ a9fpgsf] nflu df6f]df k|fª\ufl/s j:t'x¿ g}
yKg'kb{5 . k|fª\ufl/s kbfy{sf] d'Vo ;|f]t eg]sf] k|fª\ufl/s dnx¿ g}
x'g\ . k|fª\ufl/s dnx¿df uf]7]dn, sDkf]i6dn, Phf]nf, lkgf, xl/of]dn,
uf]a/ Uof;sf] n]bf] tyf xf8, l;ª, v'/, e]8fafvf|sf] h'tf], u8\of}nfsf]
dn, s'v'/fsf] ;'nL, cflb kb{5g\ . Ps k|ltzt k|fª\ufl/s kbfy{ ePsf]
df6f]nfO{ ToxL dfqfdf sfod /fVgsf] nflu !* 8f]sf /fd|f] u'0f:t/sf]
dnsf] k|of]u ug'{kb{5 . b'O{ k|ltzt k|fª\ufl/s kbfy{ ePsf] df6f]nfO{ ToxL
dfqfdf sfod /fVgsf] nflu klg #$ 8f]sf /fd|f] u'0f:t/sf] dnsf] k|of]u
ug'{kb{5 . tLg k|ltzt k|fª\ufl/s kbfy{ ePsf] df6f]nfO{ ToxL dfqfdf
sfod /fVgsf] nflu klg %) 8f]sf /fd|f] u'0f:t/sf] dnsf] k|of]u ug'{
kb{5 . dfly pNn]lvt dnx¿ ;a} k|fª\ufl/s dnsf ;|f]tx¿ eP klg
k|df0fLs/0f lgsfon] k|fª\ufl/s pTkfbgsf] nflu /fqLdn / ux'|FËf wft'
ldl;Psf dnx¿ h:t} zx/sf] kmf]xf]/x¿nfO{ :jLs[t lbFb}g, k|of]udf
Nofpg ldNb}g . c¿ dnnfO{ klg /fdf];Fu la36g u/fP/ dfq k|of]udf
Nofpg' kb{5 .

gfO6«f]hg Joj:yfkgsf] nflu afnLrqmsf] ¿kdf sf];]afnL nufpg] – 
jfo'd08nsf] sl/a &( k|ltzt efu gfO6«f]hgn] cf]u6]sf] x'G5 t/ la?jfn]
of] gfO6«f]hgnfO{ ;lhn} lng ;Sb}g . jfo'd08nLo gfO6«f]hgnfO{ sf];]afnLsf]
h/fsf luvf{x¿df a:g] hLjf0f'x¿sf] dfWodaf6 df6f]df l:y/s[t u/fpg
;lsG5 . To;f] x'Fbf sf];]afnLnfO{ afnLrqmdf ;dfj]; u/]df df6f]sf]
pj{/fzlQnfO{ a9fpg ;lsG5 . sf]z]afnL bnxgafnLsf] ¿kdf h:t}
d';'/f], v];/L, s]/fpm, rgf, e6df;, d'u, df;, af]8L, lemnËL, uxt, l;dL
cflb, sf];] t/sf/L afnL h:t} s]/fpm lxpFb]l;dL l3pl;dL, d]yL, tg]af]8L,
as'Nnf, e'O{F 3fF;afnL, h:t} al;{d, n';g{, ;]lGh, :6fOnf] e]r, 8]:df]l8od,
;fG6«f] cflb, 8fn]3fF; afnL Olkn–Olkn, 6fFsL, l;l/;, kmn]bf], sf]O/fnf]
cflb, xl/of] dnafnL h:t} 9}Frf, ;gO{, af]8L, lemnL cflb, 5fkf]afnLdf
h:t} sf];] e'FO3fF;x¿, sf];] bnxgafnLx¿ cflb kb{5g\ . sf];]afnLnfO{
afnL–rqmdf k|of]u ug]{, sf];]afnLsf] aLpnfO{ ;"Id hLjf0f'dnaf6 pkrf/
u/fP/ dfq /f]Kg], dfOsf]/fOhf, Ph]6f]AofS6/, h:tf ;"Id hLjf0f'x¿nfO{
pkof]udf Nofpg] ubf{ df6f]sf] k|fª\ufl/s kbfy{ gfO6«f]hg a9\g] sfd x'G5
.

afnL gfO6«f]hg afnL gfO6«f]hg afnL gfO6«f]hg

uxt $%–%%@ rgf !)# 3fF;]afnL

e6df; ^)–!^* l;dL $)–&) n';g{ $%–%%@

af]8L &#–#%$ d';'/f] **–!!$ l6sNsf]nf]e/ !^*–@*)

d'Fu ^#–#$@ abfd &@–!@$ Olkn–Olkn ^#–#$@

c/x/ !^*–@*) s]/fp %@–&& ;]G6«f] ^) –!^*

                           3fF;]afnL cNkmf cNkmf !)#

Sofnfkf] #&)–$%)  ;anf]e/ **–!!$ ;]tf] Snf]e/ %@–&&

8]:df]l8od ());Dd  Sofl8gf] Snf]e/ &@–!@$ :6fOnf] $)–&)

e]r #&)–$%) Ujf/ $!–@@)         xl/of] dnafnL

;|f]tM–La Rue (1981)and patterrson (1981) 9}fFrf &#–#%$

ljleGg bnxg afnLn] gfO{6«f]hg l:yl/s/0f ug]{ dfqf M s]hL ÷ x]S6/
k|lt afnL k|lt jif{

 !! 

k|fª\ufl/s v]tL Ps kl/ro

 !@ 

k|fª\ufl/s v]tL Ps kl/ro



@=!)= k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] /fli6«o k|fljlws
dfkb08 ;DaGwL lgb]{lzsf dfkb08 @)^$ -;+;f]wg @)^%_ n] cjnDag
u/]sf] dn;DaGwL wf/0ff M–

uf]a/, ux'Ft, uf]a/ Uof;af6 lg:s]sf] ;n/L, /fd|/L la3l6t s'v'/fsf]
;'nL, uF8\of}nL sDdf]i6, e]8f–afv|fsf] h'tf], ljleGg kz'x¿sf] lbzf /
u'cfgf] . /fqLdnnfO{ k|fª\ufl/s v]tL k|of]hgdf k|of]u gug]{ eg]/ k|fo
;a}h;f] dfkb08n] ;'emfj lbPsf 5g\ . k|fª\ufl/s dnsf] ¿kdf k|of]u
ul/G5 . oL dnx¿nfO{ /fd|/L la36g u/fPsf] x'g'kb{5 . s'v'/fsf] dnnfO{
k|of]u ubf{ k|df0fLs/0f lgsfosf] :jLs[lt lnP/ nfebfos hLjf0f'af6
k"0f{¿kn] s'xfP/ dfq k|of]u ug'{ kb{5 elgPsf] 5 . df6f] tyf dndf
nfebfos ;"IdhLjf0f'nfO{ k|of]u ug]{ cg'dlt eP klg o:tf hLjf0f'df
cg'j+z kl/jlt{t j:t' tyf o:tf] ;|f]taf6 k|fKt 5 eg] k|of]u ug{ kfOFb}g
. o;} lgb]{lzsfsf] cg';"rL @ df pNn]v eP adf]lhd– v]taf/Ldf pTkflbt
j:t'x¿ tyf pkpTkfbgx¿ -h:t} abfdsf] af]qmf pv'sf] vf]Onf k/fnsf]
5fkf], cflb_, uf]a/ ux'Ftsf] n]bf], s'v'/fsf] ;'nL u8\of}nf dn, af]6la?jf
/ kft kltË/ xl/of] dn afof] 8fOgflds ld>0f, Phf]nsf] k|of]u ug{
;lsg] . k|fª\ufl/s Rofp pTkfbgdf k|of]u ul/Psf] k/fn /fd|f] ;Fu s'xfP/
dfq k|of]u ug]{ cg'dlt lbPsf] kfOG5 . h}ljs dn -/fOhf]ljod, dfOsf]
/fOhf, k|efjsf/L ;"Id hLjf0f', vfBtTTj l:ylts/0f ug]{ cGo ;"Id
hLjf0f'_, sf7sf] w"nf], k|fª\ufl/s–h:t} sk8f pBf]uaf6 lg:s]sf] t/
pkrf/ / k|zf]wg ul/Psf] k|fª\ufl/s pk–pTkfbg, /Str"0f{, df;r"0f{,
x8\8Lr"0f{ / df5fhGo kbfy{, vlgh nj0f, lhK;d, r"g9'Ëf -SoflN;od
tyf DofUg]l;od_ / w"nf] kfl/Psf] r§fg, k|fª\ufl/s tj/af6 tof/
kfl/Psf] emf]ndnnfO{ k|of]u ubf{ k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg
k|0ffnlsf] /fli6«o k|fljlws dfk808 ;DaGwL lgb]{lzsf, @)^$ -;+zf]wg
@)^%_n] k|df0fLs/0f lgsfPsf] :jLs[lt lng' kg]{  eg]sf] 5, o;/L g}
cGoq pTkflbt j:t'x¿sf] xsdf eg] k|fª\ufl/s k|ljlwdf pTkflbt
uf]a/dn, n]bf], sDkf]i6dn, d"q, k/fn lkgf 5fkf] / k|fª\ufl/s kbfy{sf]
cGo >f]tdf /f;folgs dnsf] k|of]u ug{ alh{t ul/Psf] 5 / k|fª\ufl/s
v]tL k|of]hg of]Uo dfq k|of]u ug'{ kb{5 ,t/  /f;folgs k4ltsf] eP
k|of]u ug{ kfOFb}g .

;"Id hLjf0f'sf] pkof]u
;"IdhLjf0f'sf] xsdf k|df0fLs/0f lgsfon] cg'dlt lbPsf ;a}

lsl;dsf nfebfos ;"IdhLjf0f'x¿ k|of]udf Nofpg ;lsG5 . df6f]df

xl/of]dn afnLsf] k|of]u
xl/of] dnsf] k|of]uaf6 df6f]df k|fËfl/s kbfy{sf] ;fy} ;a} lsl;dsf

vfBtTjx¿ df6f]df yKg ;lsG5 . xl/of]dnsf] ¿kdf jGojg:ktLx¿nfO{
jgaf6 sf6]/ NofO{ v]tdf k|of]u u/L hf]t]/ k'l/lbg], of ;f]xL hUufdf
afnL nufP/ k"mn k'mNg nfUbf hf]t]/ df6f]df k'/L lbg] / la36g u/fP/
dfq afnL nuffpg] . xl/of] kbfy{ df6f]df hlt ylkG5 Tolt df6f]df
k|fËfl/s kbfy{sf] ;fy} c¿ vfBtTjx¿ klg df6f]df ylkG5g\ .

u'0f:t/ dn agfpg] / d"q ;ª\sng ug]{M–    
g]kfnL s[ifsn] a9L eGbf a9L k|of]u ug]{ eg]sf] uf]7]dn xf] .

uf]7]dnsf] u'0f:t/ lgdf{0f / k|of]u g} pj{/fzlSt a9fpg] d'Vo pkfo
xf] . uf]a/ / ux'Ftsf] ;b'kof]u / ;+/If0f g} uf]7]dndf Nofpg ;lsg]
u'0f:t/ ;'wf/ xf] . t/ xfnsf] cj:yfdf s[ifsn] d"q ;+sng ug]{ rng
5}g . o;f] ug{sf] nflu xfn s[ifsn] ckgfpFb} cfPsf] ufO{–eF};L] afFWg]
uf]7sf] e'OFnfO{  ;'wf/ ug{ cfjZos 5 . Pp6f ufO{nfO{ @=@ ju{ ld6/
-@=) ld6/ nDafO{ / !=! ld6/ Rff}8fO{ _, Ps e}F;Lsf] nflu #=)$ ju{
ld6/ -@=@% ld6/ nDafO{ / !=#% ld6/ Rf}8fO{_, /  e]8f afv|fnfO{ !=%
ju{ ld6/ -!=% ld6/ nDafO{ / != ld6/ Rf}8fO{_, /fd|f];Fu a:gsf] nflu
rflxG5 . uf]7 agfpFbf d'q ;ª\sngsf] nflu gnL / 6\ofª\sL
agfpg'kb{5 .

ux'Ftsf] dxTjk"0f{ kIf s] xf] <
ux'Ftsf] dxTjk"0f{ kIf eg]sf] uf]a/df eGbf ux'Ftdf bf]Aa/ gfO6«f]hg

kfOG5 . pbfx/0fsf] nflu ufO{–e}F;LnfO{ !)) efu gfO6«f]hg ePsf]
3fF;÷bfgf v'jfof] eg] *) k|ltzt efu uf]a/ / uxF'tdf kms{G5 / z/L/
agfpg s]jn @) k|ltzt dfq k|of]udf cfpFb5 . of] *) efudf %@
k|ltzt efu ux'Ft dfkm{t / @* k|ltzt  efu uf]a/df kmls{G5 . o;}u/L
km:kmf]/; / kf]6f;sf] xsdf klg oL tTjo'St vfgf v'jfPsf] cfwf/df
^!–*& k|ltzt  km:kmf]/; / *@ – (@ k|ltzt kf]6f; uf]a/ / d"qaf6
aflx/ kms{G5 . oL dfq geO{ ;"Id tyf ;xfos tTj klg uf]a/ /
d"qaf6 aflx/ kmls{G5g\ of] dfqfaf6 gf6«f]hgsf] #)–%) k|ltzt km:kmf]/;sf]
!)–!% k|ltzt / kf]6f;sf] %)–^) k|ltzt vfBtTj dfq klxnf] afnLnfO{
pknAw u/fpFb5 . To;f] x'Fbf tTsfn df6f]df k|ª\ufl/s dnsf] dfqf
a9\tf rflxG5 .

 !# 

k|fª\ufl/s v]tL Ps kl/ro

 !$ 

k|fª\ufl/s v]tL Ps kl/ro



gfO6«f]hg yKg] vfnsf vfBtTj pknAw u/fpg ;xof]u ug]{ vfnsf
x'G5g\ h:t} sfO{, Ph]6f]AofS6/ (Azotobacter), Phf]:k]/]lnod (Azospirillum),
PlS6gf]dfOl;6\; (Actinomycetes), /fOhf]laod hLjf0f'x¿n] df6f]df
gfO6«f]hg yKb5g\ eg] dfOsf]/fOhf (VAM) n] df6f]df ePsf] km:kmf]/;nfO{
pknAw u/fpgsf] nflu ;xof]u ub{5 . s'g} ;"Id hLjf0f' /f]u sL/f
lgoGq0fdf k|of]u ul/G5 . o;sf] pbfx/0fsf] nflu 6«fOsf]8df{ lel/8Lsf]
gfd k|d'v ¿kdf lng ;lsG5 . ahf/df ljleGg gfdaf6 6«fOsf]8df{
lel/8L laqmLdf 5g\ . logsf] k|of]u ubf{ k|df0fLs/0f lgsfosf] :jLs[lt
lnP/ k|of]u ug{ kb{5 .

km:kmf]/; tTjsf] Joj:yfkg
g]kfnsf] df6f]df km:kmf]/;sf] dfqf dWodb]lv pRr ¿kdf k|fKt ug{

;lsG5 . t/ w]/} clDno / w]/} Ifl/o df6f]df km:kmf]/; eP klg la?jfn]
km:kmf]/; ;lhn} lng ;Sb}gg\ . To;f] x'Fbf df6f]sf] lk=Pr=dfg ^–& sf]
aLrdf /fVg ;s] dfq km:kmf]/; df6f]af6 la?jfn] ;lhn} lng ;Sb5 .
o;sf] nflu clDno df6f]df s[lifr'g / Ifl/o df6f]df lhk;d /fv]/ ;'wf/
ug'{kb{5 . df6f]df hlt ;Sbf] k|fª\ufl/s kbfy{sf] dfqf a9fpg ;s] k|fª\ufl/s
km:kmf]/;sf] dfqf a9\g hfG5 . of] vlghLs/0f x'Fb} hfbf la?jfn] km:kmf]/;
kfpFb} hfG5 . c;'/f], tLt]kftL, sfnf] jgdf/f, em';]ltn sfnf] l;l/; lv/f]{h:tf
jGojg:ktLx¿df km:kmf]/;tTj a9L x'G5 . To;f] x'Fbf oL jg:ktLsf]
uf]7]dndf, xl/of]dndf, sDkf]i6dndf clwstd k|of]u ubf{ df6f]df
km:kmf]/;sf] ;fy} ;a} k|sf/sf vfBtTjx¿ ylkG5g\ . df6f]df ePsf]
:jtGq km:kmf]/; klg olb )=@ k|ltzteGbf sd km:kmf]/; ePsf k|ª\ufl/s
j:t' (Biomass) sf] k|of]u ul/of] eg] df6f]df ePsf] km:kmf]/; klg
la?jfn] lng ;Sb}g k|fª\ufl/s s[lifsf pTkfbg tyf k|zf]wg k|f0fnLsf]
/fli6«o dfkb08sf] wf/f #=$ sf] pkwf/f #=$=* cg';f/ – æ k|fª\ufl/s
dnsf] ¿kdf kz'k+IfLsf] /utsf] w"nf], ufO{e}F;Lsf] dnd"q, /fd|/L s'x]sf]
s'v'/fsf] dn, xl/of] e\mofp, gLdsf] lkgf, tf]/Lsf] lkgf cGo s'g} afnLsf]
lkgf r§fgsf] w"nf], x8\8Lr"0f{, kmnsf] af]qmf, lbpnL, sf7sf] w"nf] v/fgL,
k|lt6g sDkf]i6df % s]hL ;Dd kf]6fl;od ;Nkm]6, wfgsf] e";, k|fs[lts
r"g / c08fsf] af]s|fsf] w"nf] k|of]u ug{ ;lsG5Æ elg k|i6 pNn]v u/]sf]
kfOG5 k|fª\ufl/s ;|f]tsf] dnaf6 df6f]df km:kmf]/sf] dfqf a9fpg ;lsPg
eg] k|fs[lts ¿kdf tof/ kfl/Psf] /s km:km]6sf] w"nf] k|of]u ug'{ kb{5
. dfOsf] /fOhfh:tf] 9';Lsf] k|of]u u/]df klg km:kmf]/;sf] pknAwtf
a9fpg ;lsG5 .

kf]6f; tTjsf] Joj:yfkg
k|fª\ufl/s v]tL ubf{ /f;folgs ¿kdf tof/ ul/Psf] kf]6f; dnsf]

k|of]u ug{ x'Fb}g . ;':t 3'ngzLn kf]6f;sf] -ef}lts tl/sfaf6 tof/
kfl/Psf] kf]6f;nfO{_ k|of]u ug'{ kb{5 . To;f] x'Fbf k|ª\ufl/s ;|f]tsf]
kf]6f;sf] vf]hL ug'{ cltpQd xf] . lk;fa -d"q_ df kf]6f;sf] dfqf a9L
kfOG5 . kf]6f; a9L cfjZos kg]{ afnLdf d"qs]f k|of]u ub{} hfFbf la?jfn]
kf]6f;sf] ;fy} ;a} c¿ tTj / lr:ofg klg kfpFb5 . c;'/f], tLt]kftL,
jgdf/f, sfnf] l;l/;, k/fn, v/fgLx¿n] klg kf]6f;sf] sfd ub{5g\ .
logsf] k|of]u a9fpFbf kf]6f;sf] ;fy–;fy} c¿ vfBtTjx¿ klg df6f]df
yKg ;lsG5 . ef}lts¿kdf lgdf{0f ul/Psf] kf]6fl;od ;Nkm]6 -u'0f:t/
afnLsf] nflu h:t} ;'tL{, t]n, cflb_ /fli6«o dfkb08sf] wf/f #=$ sf]
pkwf/f #=$=* cg';f/ –k|lt 6g sDkf]i6df % s]hL kf]6fl;od ;Nkm]6sf]
k|of]u u/]/ df6f]df kf]6f;sf] dfqf yKg ;lsg] . ;tx e"–IfonfO{ 36fpg'
kb{5 . e"–Ifon] kf]6f;nfO{ Ifo ub{5 . df6f]df k|fª\ufl/s¿ksf] kf]6f;sf]
dfqf a9fpg' kb{5 .

;"Id tTj Joj:yfkg
g]kfnsf] df6f]df lhª\s, af]/g, / d]lnA8]gdsf] ;d:of b]vf k/]sf]

5 . of] ;d:of b]zJofkL g} 5 . t/sf/L afnLdf vf; u/]/ sfpnL hft
/ h/fo'St hft - d'nf, ufFh/, ;nud_x¿df af]/g -;'xfu_ sf] ;d:of
b]vf k/]sf] 5 . sfpnL hftx¿df af]/g / df]lnA8]gd b'j} tTjx¿sf]
;d:of b]lvPsf] 5 . oL tTjx¿sf] ;d:ofx¿ b'O{ lsl;dn] b]lvG5g\ .
;j{k|yd t df6f]df vfBtTj cln sd x'g] x'Fbf la?jfn] vfBtTj sdLsf]
nIf0f b]vfpFb}g t/ pTkfbg 36\b5 . ha df6f]df oL tTjx¿ lgs} sd
x'G5g\\ ta la?jfn] vf; nIf0fx¿ b]vfpF5g\ . lhª\s tTj sdL 5 /
lk=Pr= dfg & eGbf dfyL 5 eg] tfhf d"q Ps efudf $ efu kfgL
ld;fP/ ds}sf] xsdf ds} 5/]sf] tLg $ xKtfkl5 ds} afnLdf sl/a
)=! ln 5bf{ ds}df of] ;d:of sd ug{ ;lsG5 . /fd|f];Fu la3l6t dnsf]
k|of]u ug'{kb{5 . v/fgLsf] k|of]u ug{' kb{5, ;Dej eP ;'Fu'/sf] d"qdf
lhª\ssf] dfqf a9\tf x'G5 . o;nfO{ k|of]u ug{ pko'St x'G5 . o:tf]
cj:yfdf k|df0fLs/0f lgsfPsf] ;'emfj cg';f/ ef}lts ¿kdf tof/
kfl/Psf] lhª\s;Nkm]6 df6f]df ld;fpg] / ;f]xL cg';f/ af]/gsf] nflu
klg / df6f] / kftdf k|of]u ug{ ;lsG5 . ;"Id tTjo'St dn ;a} afnLdf
nuftf/ k|of]u ubf{ oL tTj df6f]df ljiffn' aGg ;Sb5g\ . df6f] hfFrsf]
cfwf/df tyf la?jfn] nIf0f b]vfpg yfn]kl5 k|of]u ug'{ /fd|f] x'G5 .

 !% 

k|fª\ufl/s v]tL Ps kl/ro

 !^ 

k|fª\ufl/s v]tL Ps kl/ro



k|fo !÷@ jif{ la/fP/ klg k|of]u ug{ ;lsG5 . lhª\s sdL ePsf] df6f]df
x'g] hftx¿ nufpg kb{5 .

afof]Uof;sf] n]bf]af6 sDkf]i6 agfP/ k|of]u ug]{
uf]a/ Uof;sf] lgdf{0f ubf{ zlQm / dn b'j} kfpg ;lsG5 . uf]a/ Uof;sf]
n]bf] kr]sf], clt pkof]uL, /f]u sL/fsf] hLjf0f' tyf emf/kftsf] aLpx¿
s]xL gePsf] dn xf] . o;nfO{ sDkf]i6df kl/0ft ubf{ ! efu ;n/Laf6
$ efu la?jfsf] cjz]ifx¿nfO{ k|of]udf Nofpg  ;lsG5 . uf]a/ Uof;sf]
n]bf]nfO{ ;f]em} cfwf/dfqfsf] ¿kdf, 6k8«]l;ª\usf] ¿kdf, kftdf 5s{g],
l;FrfO kfgLdf ld;fP/, k|of]udf Nofpg ;lsG5 elgG5 tfklg /fli6«o
dfkb08sf] wf/f$=# sf] pkwf/f #=$=@=df pNn]lvt dn k|of]usf] nflu
tf]lsPsf] s'/f eg] e'Ng x'Fb}g, To; wf/fdf, Go"gtd () lbg s'xfP/
/fd|f];Fu kfs]sf] uf]a/dn jf uf]a/ Uof;af6 lg:s]sf] n]bf] (Slurry)dn
afnL sf6\g'÷l6Kg' eGbf #) lbg cufj} df6f]df ld;fpg kb{5 . /fd|f];Fu
gkfs]sf] uf]a/dn / uf]a/ Uof;af6 lg:s]sf] n]bf] (slurry) k|of]u ug{x'Fb}g
. olb k|of]u ug{' kg{] cj:yf cfPdf afnL sf6\g' l6Kg'eGbf !@) lbg
cufj} df6f]df ld;fO{ ;Sg'kb{5 .

Phf]nf dnsf] k|of]u
o;n] jfo'd08nL gfO{6«f]hgnfO{ l:yl/s/0f ub{5 . cf};tdf o;df

#—$ k|ltzt ;'Vvf kbfy{ / $—% k|ltzt gfO{6«f]hg kfOG5 . of] l56f]
a9\g ;S5 . &—!) lbgdf of] #—% bf]Aa/ a9\g ;S5 . o;sf] sfa{g /
gfO{6«f]hg cg'kft -!)M!_ ;ª\ls0f{ ePsf]n] @—# lbgd} la3l6t x'G5 .
v]t /f]k]/ Phf]nf a9fpFbf c¿ emf/kftsf] /f]syfd x'G5 . /f;folgs
dnsf] s6f}tL ug{ ;lsG5 . o;df klg /f;folgs dn ljiffbLsf] k|of]u
sf] ;fy} b'lift kfgLdf Phf]nf a9fP/ k|fª\ufl/s dnsf] ¿kdf of] dn
k|of]u ug{ x'Fb}g .

k|fª\ufl/s v]tLsf] nflu afnL Joj:yfkg
;j{k|yd t k|fª\ufl/s ¿kdf kl/0ft ug]{ afnLnfO{ of]hgfj4 tl/sfn]

sfo{qmdsf] yfngL ug'{ kb{5 . k|fª\ufl/s v]tL eg]sf] PsLs[t¿k xf] .
To;f] x'Fbf kz'kfng / v]tL Joj;fo b'j}nfO{ k|fª\ufl/s ¿kdf kl/0ft
ug'{kb{5 . kz'sf] cfxf/f, afnLsf] cfxf/f, afnLsf] aLpsf] >f]t, aLpsf]
u'0f:t/, afnLsf] hft, afnL k|0ffnL cflb ;a}nfO{ k|fª\ufl/s ¿kdf
¿kfGt/0f ug'{ kg]{ x'G5 clg dfq k|ª\ufl/s pTkfbg lng ;lsG5 . aLpsf]

;|f]t klg k|fª\ufl/s ¿kdf pTkflbt x'g' cfjZos x'G5 . k|df0fLs/0fsf]
cg'dtLdf dfq k|fª\ufl/s ¿kdf pTkflbt aLp k|of]u ;Dej gePdf
k/Dk/fut tl/sfaf6 tof/ kfl/Psf] aLpnfO{ klg lng ;lsG5 t/
aLpnfO{ /f;folgs ljiffbLaf6 pkrf/ u/]sf] x'g' x'Fb}g . :yfgLo aLp
g} k|o]udf Nofpg' /fd]|f x'G5 . :j:y, z'4 / pdf/zlQm /fd|f] aLpsf]
k|of]u ug'{ kb{5 . h]g]l6sNnL df]l8kmfO{8 cuf{lgHdaf6 tof/ kfl/Psf]
>f]tsf] aLp k|o]fu ug{ x'Fb}g. k|fª\ufl/s >f]tsf] afnLsf] hft nufpg'
kb{5 .:yfgLo hftsf] ;fy} pGgt tyf j0f{zª\s/ hft klg k|of]u u/sf]
kfOG5 . j0f{zª\s/ hftsf] xsdf b]zn] ckgfpFb} cfPsf] /fli6«o dfkb08sf]
cfwf/df k|of]u ug'{kb{5 .

cfg'jf+lzs k|f}Bf]lusL (Genetic Engineering)
(Genetically engineered / modification) sf] k|ª\ufl/s v]tL pTkfbg

tyf k|zf]wg k|0ffnLsf] /fli6«o k|fljlws dfk808 ;DaGwL lgb]{lzsf,
@)^$-;+zf]wg @)^%_ n] o;/L eflift u/]sf] 5– cfg'j+lzs k|f}Bf]lus
jf ;ljGof; ul/Psf kbfy{df cg'j+z kl/jt{g u/L ag]sf kbfy{ o;df
kg]{ 5g\ . k|fs[lts tj/sf] d]l6+u jf k|fs[lts ldngaf6 ag]sfnfO{ o;
kl/efifn] ;d]6\g] 5}g . cg'j+z kl/jt{g tl/sf / kl/jt{g – cg'j+z
kl/jt{g tl/sf / kl/jt{g eGbf Recombinant DNA, Cell fusion
micro/macro injection, encapsulation, gene deletion and doubling
h:tf k|s[ofx¿nfO{ hgfpF5 . cg'j+z kl/jt{g eGgfn] conjugation,
transduction, hybridization afx]ssf k|s[ofnfO{ ;Demg' kb{5  elg
/fli6«o dfk808n] k|i6\ofPsf] 5 .  k|fª\ufl/s v]tLdf eg] of] k|ljlwaf6
tof/ kfl/Psf aLp, la?jf, sndL, dn, df6f] ;'wf/s, -h]g]l6sNnL
OlGhlgo8{ cf]uf{lgHd tyf ltgsf pTkfbgx¿ _ cflb ;a} s]xL klg
k|of]udf gNofpg] elgG5 .

xfn eO/x]sf] v]tL–Joj:fonfO{ s;/L k|fª\ufl/s v]tLdf ¿kfGt/0f ug]{ <
/f;folgs v]tL ul/b}F cfPsf] hldgnfO{ k|fª\ufl/s v]tLdf kl/0ft

ug{ ckgfOg] k|s[ofdf nfUg] ;donfO{ ¿kfGt/0f ;do elgG5 . of]
¿kfGt/0f ;do /f;folgs dn, sL6gfzs tyf /f]ugfzs ljiffbLsf]
k|of]u cflbsf] cfwf/df km/skm/s x'g;Sb5 . /fli6«o dfkb08sf] cfwf/df
of] ;do tTsfn cyjf b'O{ tLg jif{ klg x'g ;Sb5 . hldgdf a9L
l6sfp x'g] vfnsf ljiffbLx¿sf] k|of]u ePsf] 5 eg] ¿kfGt/0f x'g] ;do
a9\tf nfUg' :jefljs xf] . w]/} h;f] /fli6«o dfkb08n] ! b]lv # jif{sf]
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cjlw lbPsf] kfOG5 . /fli6«o dfkb08sf] cfwf/df k|fs[lts tyf afFemf]
hldgsf] pTkfbg hxfF k|fª\ufl/s /fli6«o dfkb08sf] lgodnfO{ kfng
ul/Fb} cfOPsf] 5 eg] To:tf] hldgsf] pTkfbgnfO{ klxnf] afnL klg
k|df0fLs/0f lgsfon] k|fª\ufl/s pTkfbg dfGg klg ;S5 . sltko s[ifsn]
cfk\mgf] hldgdf k|fª\ufl/s v]tL ub}{ cfPsf 5g\ eg] tLg jif{sf] k|fª\ufl/s
v]tLsf] k|df0f h'6fpg ;s]df k|df0Lfs/0f lgsfon] Tof] pTkfbgnfO{
k|fª\ufl/s pTkfbg elg k|df0fLs/0f ug{ klg ;Sb5 . ax'–jlif{o la?jfsf]
nflu / ! jlif{o la?jfsf] nflu k|fª\ufl/s v]tLdf ¿kfGt/0f ;do
km/s–km/s x'G5 .

afnL ljsf;df ljljlws/0f –
k|fª\ufl/s pTkfbg k4tLsf] yfngL df6f]sf] dlnnf]kgfsf] cfwf/df

x'G5 . w]/} ?vf] df6f] 5 eg] pTkfbg lng ;lsFb}g . df6f] Joj:yfkgaf6
xfdLn] df6f]nfO{ pj{/ agfpg ;lsG5 . xfjf kfgL tyf jl/kl/sf] kof{j/0f
cg's'n :yfgLo ljljw hftx¿sf] k|of]u ubf{ df6f]sf] pj{/fzlSt a9\5
/ pTkfbg klg a9\5 . sf]z]afnLnfO{ csf]z] afnL;Fu ld;fpFbf sf]z]afnLn]
jfo'd08nLo gfO6«f]hgnfO{ df6f]df ldnfpg'sf] ;fy} /f]usL/fsf] k|sf]k
klg 36fpg ;lsG5 . oL afnLx¿df kfOg] k|fs[lts zq'x¿n] Ps csf{nfO{
gi6 ub{5g\ . aGbfnfO{ 6df6/;Fu nufpFbf O6a'§] k'tnL lgoGq0fdf lng
;lsG5 . ld>LtafnL nufpFbf ldl>tu/fpg ;lsg]afnL dfq nufpg'
kb{5 . To;f] x'Fbf k|fª\ufl/s v]tL ubf{ Pp6f ax'd'vL tyf ;j{tf]d'vL
afnLrqmsf] cfjZostf kb{5 . o; k|sf/sf] afnLrqmdf xl/of] dn,
sf];]afnLsf] k|of]u tyf nfdf h/fx'g] afnLsf] k|o]fu ubf{ df6f]nfO{ pj{/
agfpg ;lsG5 . df6f]nfO{ jif{ e/L 9fSg ;s] e"–Ifoaf6 df6f]nfO{ arfpg
;lsG5 . k|fª\ufl/s v]tL ubf{ afnL–rqm ckl/xfo{ 5 . lsgsL o;af6
sL/fsf], emf/sf], /f]usf] k|sf]k 36fpg ;lsG5 . o;/L g} au}Frfsf]
Joj:yfkgdf klg au}Frfdf cGt/afnL vf;u/]/ sf];] afnL nufpFbf
au}Frfdf jfo'd08nLo gfO{6«f]hg ylkG5, eg] xl/of]dnsf] ¿kdf nufpFbf
xl/of ] kbfy { ylkG5 . 5fkf ]sf ] klg k |of ]u ug{ ;lsG5 .

k|fª\ufl/s v]tLdf /f]u sL/f tyf emf/kftsf] lgoGq0f s;/L <
g]kfndf s6fgL cl3 / kl5 afnLgfnLsf zq'x¿ Pj+ k|zf]wg tyf

9'jfgLs[of cflbaf6 @)–#%Ü ;Ddsf] jif{]gL gf]S;fgL x'Fb} cfO/x]sf] 5
-af ;+ lg @)^!_ . k|fª\ufl/s v]tLdf /f]ugfzs sL/fgfzs tyf emf/gfzs,

df6f]sf] h'sfgfzs -lgdf6f]8 gfzs_tyf d';fgfzs /f;folgs ljiffbLsf]
k|of]u aGb]h 5 . h}ljs ljiffbLdfq tyf k|fs[lts pkrf/dfq ug{ kfOg]
ePsf]n] ;f]xL cg'¿k dfq /f]usL/f, emf/sf], emf/, df6f]sf] h'sf -lgdf6f]8_
gfzs tyf d';f k|sf]knfO{ Go"lgs/0f ub}{ nfg' kb{5 . s]xL tl/sfx¿
o;k|sf/ 5g\ M–

oflGqs tl/sfaf6 lgoGq0f
of] tl/sfdf sL/fsf k'mnx¿, Ko"kf, nfe{f tyf  sL/fx¿nfO{ xftn]

l6k]/ dfg]{ ul/G5 . af]6nfO{ xNnfP/, km]bdf sf8fFx¿ afFw]/, ?vsf] km]bdf
6fFl;g] lrhx¿ k|of]u u/]/, tf/sf] hfnLsf] k|of]u, ljleGg lsl;dsf
6«ofkx¿ k|of]u u/]/, l;FrfO u/]/, 6Nsg] 8f]/Lx¿ 6fF;]/ cflb ljleGg
k|of;af6 sL/fx¿ lgoGq0f ug]{ sfdx¿ o; t/Lsfdf ckgfOG5 .

vghf]t tyf s[ifssf] k/Dk/fut tl/sf -Cultural methods_–
of] tl/sdf hf]Tg] -hf]t vgdf df6f]d'gL ePsf /f]usf hLjf0f' tyf

sL/fsf k'mn tyf nfef{ cflb df6f]sf ;txdf cfpFb5g\ o; cj:yfdf
r/fx¿n] vfg] ;"o{sf] k|sfzn] dfg]{ tyf jftfj/0fdf km/s kg]{ cflb
sf/0faf6 /f]u sL/f km}lng kfpFb}gg\_, uf]8\g] -o;df klg hf]tfO{ ;/xg}
kmnbfoL x'G5_, afnL–rqm ckgfpg], -o;df sL/fn] nfdf] ;do ;Dd
vfgf kfpFb}gg\ / ljsf; /f]lsG5 _,  ld>Lt afnLsf] k|of]u -o;df klg
la?jfdf cfpg] jf;gfsf] sf/0faf6 sL/fx¿ efUb5g\ h:t} afa/L Hjfgf],
k'lbgf, wlgof, d]yL, ;'k, n;'g KofhnfO{ ld>0f ubf{ oL jg:kltsf]
uGwaf6 nfxL ;]tf lem+uf, sldnf lem+uf, aGbfsf] k'tnL cflbsf] cfqmd0fdf
sdL cfpF5 . Kofh / ufFh/nfO{ ld;fP/ nufpFbf b'j} afnLdf nfUg]
lem+ufx¿ lgoGq0fdf cfpg ;S5g\ . aGbfsf]kL / 6df6/sf] ;fy} n;'g
ld;fpFbf O6a'§] k'nLsf] /f]syfd ;lsG5\_, afnLsf cjz]ifx¿nfO{ x6fpg],
5fkf] /fVg], v]t÷af/L vnf] tyf cGg e08f/0f ug]{ 7fpF ;a} ;kmf ug]{,
3"DtL afnLrqm klg ckgfpg] tyf /f]Kg] ;dosf] x]/km]/sf] sf/0fn] ubf{
sL/fsf] jftfj/0fdf c;/ kg]{ / pSt ;dodf sL/f x's{g] tyf k|hgg
cj:yfdf g} c;/ ug]{ ePsf]n] /f]u sL/fsf] cfqmd0f sd ug{ ;lsG5 .

h}ljs lgoGq0f (Biological control)
of] hLjn] hLjnfO{ lgoGq0f ug]{ tl/sf xf] . o;df k/hLlj tyf

lx+;|s sL/fx¿ -h;n] afnLnfO{ gf]S;fg ub{}gg\ t/ afnL gf]S;fg ug]{
sL/fx¿nfO{ vfg] tyf b'v lbg] ub{5g\_ nfO{ k|of]u ug]{ ul/G5 . dfs'/f,
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af3] vk6], lzsf/L sL/f n]l8a8{ la6n, Sof/flj8 la6nx¿nfO{ k/eIfLsf
¿kdf k|of]u ul/G5 eg] ljleGg lsl;dsf af?nfx¿nfO{ k/hLljsf]
¿kdf k|of]u ul/G5 . lj=6L, Pg lk= eL=, 6«fOsf]8df{ cflb ;"Id hLjf0f'sf]
¿kdf k|of]u ul/G5 .

k|lt/f]w la?jf ljsf; / ltgsf] k|of]u
sltko afnLsf hftx¿n] /f]u / sL/fsf] cfqmd0f ;xg ;Sg]

vfnsf x'G5g\\ . o:tf lsl;dsf hftx¿sf] k|of]u ubf{ /f]u / sL/fsf]
cfqmd0f sd ug{ ;lsG5 . ux'F afnLdf cGgk"0f{ #,$, / kf;fª Nxfd'n]
cln cln /f]u ;xg ;Sg] Ifdtf 5 eg] cf/=cf/= @! nfO{ af]/g sdL
ePsf] df6f]df klg pTkfbg lng ;lsG5 t/ o;df l;+b'/] /f]u eg] nfUb5
o;/L g} ds} afnLnfO{ x]bf{ c?g ! / @ n] kftdf nfUg] /f]unfO{ ;xg
;Sb5 . /fdk'/ @ , /fdk'/ sDkf]lh6, u0f]z @,

dgsfdgf ! n] 8fF7 s'lxg] /f]unfO{ ;xg ;Sb5 eg] dgsfdgf
–$ df kftdf nfUg] wAa] /f]u (Banded leaf and sheath blight) ;xg
;Sb5 .

k|fª\ufl/s s[lif pTkfbg tyf k|zf]wg k|0ffnLsf] /fli6«o k|fljlws
dfkb08 ;DalGwt lgb]{lzsf, @)^$ - ;+;f]wg @)^%_n] /f]usL/fsf]
lgoGq0fsf] nflu tkl;nsf] tflnsfdf b]vfP adf]lhd k|of]u ug{ ;lsg]
/ g;lsg] ;fdfu|Lx¿ cg';"lr # df lbPsf] o; k|sf/ 5 –

cg';"lr # sf] ljj/0f

k|of]u ug{ kfOg] ;fdfu|L
d]l;g/L kf;f], /lËg-qmf]dfl6s_ kf;f], l;lns]6, /f]u lg/f]ws

-k|]kmf]ln;_ vf]k, g/d ;fa'g, lhn], l6g, afof]8fOgflds ld>0f,;"Id
hLjf0f', k|fs[lts ;|f]taf6 lnOPsf] 5fkf] xfNg] ;fdfu|L k|of]u ug{
kfOG5g\ .

k|of]u ug{ kfOg] t/ k|df0fLs/0f lgsfoaf6 :jLs[lt lng kg]{ ;fdfu|Lx¿df
af:gf cfpg] j:t' -kof{j/0f vt/fnfO{ Wofg lbg' kg]{_ la?jfaf6

lgld{t ljiffbL -gs/fTds c;/ klg kg{ g;Sg]_, la?jf tyf kz'af6
k|fKt t]n -k|efj gs/fTds x'g ;Sg]_, lzsf/L tyf k/hLlj -/}yfg] sL/f
tyf k/hLjLnfO{ c;/ kg{ ;Sg]_, uGw -gs/fTds c;/ klg kg{ gSg]_,

tfdfo'St nj0f -gs/fTds c;/ klg kg{ ;S5_, sk/ clS;Snf]/fO8
%) WP !)s]hL ÷ x] ;/x, -gs/fTds c;/ klg kg{ ;S5_, kf]6fl;od
k/DofUg]6-gs/fTds c;/ klg kg{ gS5_, r'go'St ;f]8fsf] emf]n
-;+/rgfTds c;+t'ng_, xNsf vlgh t]n -gs/fTds c;/ klg kg{ ;S5_
k|fs[lts >f]tdf kfOg] h'sf gf;s -;tstf{ ;fy k|of]u u7g]{_ .

/f]u sL/f lgoGq0fdf jg:ktLsf] k|of]u
jg:ktLsf] k|of]u /f]u sL/fsf] lgoGq0f ;DaGwdf g]kfndf k|z:t

sfd ePsf] 5}g tfklg s]xL sfdx¿ ePsf5g\ . af]emf], af]s] l6d'/, gLd
/ ;/;f}+n] 3'gnfO{ lgoGq0f ub{5 -Gof}kfg] @))#_, sfpnL aGbf, d'nf,
/fof];fu, ;nud, Kofh, l;dL, eG6f, /fdtf]/Lof, cfn' / km;L{ t/sf/L
afnLx¿df nfUg] sL/fx¿sf] lgoGq0fdf gLd, rfOgf a]/L, c+u]/L c;'/f],
l;dnL, nfx'/]km"n ÷ uf]bfj/L, ;'tL{, Elderberry -slgs]km"n_ l;nl6d'/
af]s] l6d'/, Mentha, -k'lbgf_ ch]/ft'd, cl8/, ufFhf, n]dg, /fdkmn
/ ;f]ka]/L ldl>t k|lts[of  b]vfPsf 5g\ -Gof}kfg] @))) ,@))#_ . cb'jf,
cZj{uGwf, c;'/f] cfFs], s/jL/, s/]+uL÷7"nf]s'/f], sfnf] wt'/f], s]t'sL, vo/,
lv/f]{, v';f{gL, ufFhf, u'hf]{, u'dkftL, 3G6] km"n, r'qf], r]K6f] kfª\u|], hª\unL
hfd'g, 66fnf], 8]/L, 9'Fu|Lkm"n, ;"o{d'vL, t'n;L, tLt]kftL, gLd, lk/] emf/,
k'lbgf kf]O;fu÷kj}, Kofh, asfOgf], augj]nLof, afa/L, laidf, ;]t]fljif,
af]emf], jgdf/f df5fsf] ljif, ;'uGw/fh,÷/hgLuGwf, af]s]l6d'/, /fdkmn,
/ftLu]8L ÷cfFvfu]8L, l/7\7f, n;'g, nfnk'g{jf ;l/kmf, ;k{ds} l;tnlrgL,
l;nl6d'/ ;'kf/L, ;'tL{, ;]tf] wt'/f], uGw]÷Onfd] emf/, nfx'/]km"n÷uf]bfj/L,
;okqL, l;:g', l;dnL, d]jf, df}jf, bfnlrgL, xn]bf]÷a];f/ cflbdf h}ljs
ljiffbLsf] u'0f ePsf jg:kltx¿ x'g\ . logsf] k|of]u u/]/ s]xL afnLsf
/f]u sL/f lgoGq0f x'g] s'/fx¿ hfgsf/Ldf cfPsf 5g\ . s]xL pbfx/0f
o;k|sf/ 5g\–  cb'jfsf] w'nf] @) u|fd k|lt ln6/ kfgLdf 3f]nL !%
lbgsf] km/sdf # rf]6L k|of]u ubf{ wfgsf] v}/f yf]Kn] /f]u cfn'sf] km]b
s'lxg] /f]u wfgsf] km]b s'lxg] af]6sf] km]b s'lxg] /f]usf] nflu k|of]u ug]{
 ul/G5 . g;{/Ldf nfUg] d'emf{pg] cf]ONofpg]nfO{ l;tn lrlgsf] kftx¿
df6f]df k|of]u ug]{ u/]sf] kfOG5 .

efO/;sf] lgoGq0fsf] nflu
 /hgLuGwf, cZj{uGwf, /ftL u]8L, nfnk'g{af, augj]lnof, kf]O;fu,

Hofgdf/f v';f{gL, cflbsf kft 8fF7 jf af]qmf Ps ln6/ kfgLsf]
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nflu Ps s]=hL= jfg:klts kbfy{ dl;g]f u/L lk:g' kb{5  . Ps
efu of] k]i6nfO{ !) b]lv !)) efu kfgLdf ld;fP/ !% lbgsf]
km/sdf 5g{' kb{5 .
efO/;sf] lgoGq0f tyf /f]syfdsf] nflu !) Pd=Pn= b"w k|lt
ln6/ kfgLdf ld;fP/ !% lbgsf] km/sdf k|of]u ug]{, ;'emfjx¿
klg hfgsf/Ldf cfPsf] 5 . bdg le=Pn, le/sf]g Pr, lk|e]G6n,
afof]lnkms]o/ h:tf ljiffbLx¿ ahf/df kfOG5g\ . logsf] k|of]un]
efO/; /f]u nfUgaf6 afnLnfO{ arfpg ;lsG5 . % u|fd bdg s],
% u|fd lrgL / ! s]=hL= uf]a/sf b/n] cfjZos dfqfdf  ld;fP/
k|lt d'7L k|lt t/sf/L /f]Kg] vf8ndf cyjf $)) s]=hL= k|lt
x]S6/sf b/n] k|of]u ubf{, v'd|] / wld/f]sf] ;fy} df6f]leq a:g] cGo
sL/fx¿ sd ug{ ;lsg] s'/fx¿ ljleGg cWoon] hgfPsf] 5 .

;"o{sf] tfkaf6 /f]u lgoGq0f ug]{ tl/sf
of] tl/sfaf6 /f]u lgoGq0f ug]{ Pp6f /fd|f] pkfo xf] . af]6 cf]ONofpg]

(Fusarium Oxysporum) (spp ), Macrophomini phaseolina h:tf
9';Lx¿nfO{ lgoGq0f ug{ hldgnfO{ !% lbg ;Dd Knfl:6sn] 9flslbg'
kb{5 . o;n] df6f]sf] tfkqmd a9fpFb5 / o;s]f k|efj #) ;]=dL= ;Dd
k'Ub5 . /f]usf hLjf0f' gi6 eP/ hfG5g\ . cGg e08f/0fsf] nflu klg
cGgnfO{ 3fddf hlt ;Sbf] a9\tf ;'sfpg] . o;/L ;'sfpFbf aLpdf
÷cgfhdf ePsf] kfgLsf] dfqf 36\g hfG5 / sL/fsf] cfqmd0f sd eP/
hfG5 .

vfg] ;f]8fsf] k|of]u
k|lt ln6/ kfgLdf !@ u|fdsf b/n] ;f]8f ld;fP/ x/]s xKtf 5bf{

e'OFsfkmn e06f / sfFqmf]sf] v/fg] /f]u lgoGq0f ug{ ;lsG5 . olb !)
u|fd k|lt ln6/ kfgLdf ld;fP/ 5l/of] eg] 8fpgL ldN8\o"nfO{  lgoGq0f
ug{ ;lsG5 .

v/fgLsf] k|of]u
o;nfO{ xfdLn] e08f/0fdf nfUg] sL/fsf] lgoGq0fdf, em'l;n tyf

nfxL sL/fsf] lgoGq0fdf, vk6], km6\ofª\u|f], kt]/f]sf] ljsif{0fsf] nflu /
km]bs'lxg] /f]usf] lgoGq0fdf / 9';L tyf AofS6]l/ofhGo /f]usf]] nflu
hLjf0f'sf] j[l4df gs/fTds c;/ kfg{{ k|of]df Nofpg] ul/G5 . v/fgL
5bf{ laxfg zLt ePsf] a]nfdf 5bf{ v/fgL uP/ kft tyf af]6df 6fFl;g
hfG5 /fd|f] c;/ kfb{5 .

n;'gsf] k|of]u lsg, s;/L / s]df <
of] dfgj b]lv kz' tyf af]6 la?jf ;d]tsf] nflu clt pQd

cf}iflwsf] ¿kdf lnOG5 . o;df sL6gfzs, 9';Lgfzs efO/;gfzs tyf
df6f]sf h'sfgfzssf] ¿kdf k|of]u u/]sf] kfOG5 . o;nfO{ ldl>t afnLsf]
¿kdf, afnLrqmdf k|of]u ubf{ /f]u–sL/fsf] cfqmd0f 36fpg ;lsG5 .
HofGyf]df]gfz hftx¿ AofS6]l/on AnfO6, l;dLsf] PGYo|fsgf]h, wfgsf]
v}/f yf]Kn] /f]u 8fpgL ldN8o', wfgsf] Ajf:6 h:tf /f]ux¿nfO{ n;'gsf]
emf]n k|of]u u/]/ sdL ug{ ;lsG5 eGg] s'/fx¿ hfgsf/Ldf cfPsf 5g\
. n;'gsf] k|of]uaf6 uf]ne]+8fsf] ujf/f], w]/} k|sf/sf nfxL / ;'n;'n]x¿,
cfn'sf] k'tnL, jfo/ jd{ ;]tf] lem+uf Kofhsf] ly|K;, kmf}hL sL/f cflbsf]
IftLdf sld Nofpg ;lsG5 . !)) u|fd n;'gnfO{ /fd|/L dl;gf 6'qmf
agfP/ sf6f}+ . oL dl;gf 6'qmfnfO{ vlgh t]ndf ld;fP/ @$ 3G6f /fvf}+
. o; kl5 !) u|fd n'ufw'g] ;f]8f / cfwfln6/ kfgLdf ld;fP/ /fd|/L
5fgf}+ . tof/ kfl/;s]kl5 t'?Gt 5g]{ sfd ug'{ kb{5 gq eg] lk|mhdf
/fVg' kb{5 . 5bf{ Ps efu ljiffbLdf @) efu kfgL ld;fP/ 5g'{
kb{5 .

n;'gsf] hfF8sf] k|of]u
v';f{gL k'lbgf n;'g Kofh / /fdtf]l/ofF x¿nfO{ ldnfP/ s/La Ps

xKtf hlt kfgLdf s'xfP/ afnLdf 5bf{ uGwsf] sf/0fn] sL/fx¿ efUg]
s'/fx¿ s[ifsn] atfpF5g\ .

n;'g Kofh, ;okqL / v';f{gLsf] ld>0f
#–$ kf]6L n;'g, @–# j6f ;–;fgf Kofh @ d'7L ;okqL / v';f{gL

pdfn]/ $–% u'0ff kfgLdf ld;fP/ 5s{bf r':g]sL/fx¿ h:t} nfxL kt]/f],
cflb x6\b5g\ .

gLdsf] k|of]u s]df / s;/L <
of] klg Pp6f dxTjk"0f{ jfg:klt xf], h:sf] t]n, aLpsf] kfp8/,

aLpsf] lkgf, kmnsf] lkgf, gLdsf] kft ;a} jg:klts ljiffbLdf k|of]u
ug{ ;lsG5 . of] Pp6f dxTjk"0f{ h}ljs ljiffbL xf] h;nfO{ em'l;n sL/f,
v'd|] sL/f, km6\ofª\u|f, kmf}hL sL/f, nfxL, ;]tf] lem+uf, cflb lgoGq0fdf
k|of]u u/]sf] kfOG5 . gLddf  Azadirachtin eGg] tTj x'G5 . of] tTj
gLdsf] aLpsf] u'bLdf uf9f ¿kdf /xG5 . olb o;nfO{ !@–!% 3G6f
lehfof] eg] k|z:t dfqfdf Azadirachtin / c? sL6gfzs ( Pesticidal)
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o}flusx¿ k|fKt ug{ ;lsG5 h'g kfgLdf  3'ngzLn x'G5 . of] gLdsf]
aLpsf] u'bL / sf] lg;f/0fdf ;fa'g tyf c? 6fFl;g] j:t'sf] w'nf] ld;fP/
kftdf 5s{g ;lsG5 -Gof}kfg] @))#_ . o:tf] tfhf gLdsf] lg;f/0fnfO{
% k|ltztsf] 3f]nsf] k|of]u u'0f:t/Lo dflgG5 . lk;]sf] aLp tyf u'bLnfO{
vfBfGg / bnxgafnLsf] bfgfdf /fv]/ e08f/0f ubf{ cgfhnfO{ sL/faf6
hf]ufpg ;lsG5 (Jotwani & Scircar 1965,1976 ) w]/} afnLx¿sf]
aLhf]krf/sf] nflu @–% Pd Pn k|lt s]hL aLpsf b/n] k|of]u ug{ ldNb5
. t]nnfO{ klg #–% k|ltzt kfgL tyf ko:o (Mulsifier) ;Fu ld;fo/
5g{ ;lsG5 (Neupane  2003).

kftsf] /; tof/ ug]{ ljlw
gLdsf] Ps lsnf] kftnfO{ dl;g]/L sf6\g] . of] sfl6Psf] kftnfO{

% ln6/ kfgLdf /fte/L lehfpg / emf]nfO{ 5fGg] clg k|lt ln6/ emf]ndf
! ldln ln6/ n'ufw'g] ;fa'g ld;fpg] / 3f]n] kl5 afnLdf 5g]{ . uf]ne]+8fsf]
;]tf] lem+uf / nfxL sL/f lgoGq0fsf nflu dfyL eg] eGbf clnslt km/s
5 . oxfF kLg]sf] gLdsf] kft k|of]udf Nofpg'kb{5 . @ s]hL kLg]sf] gLdsf]
kftdf #) u|fd ;fa'g /fd|/L 3]fn]/ /ft e/L /fVg] . ef]nLkN6 5fGg] clg
@) ln6/ kfgLdf ld;fP/ ;]tf] lem+ufsf] k|sf]k x]/L  xKtfdf @–$ k6s
5g]{ .

gLdsf] Sjfy (Decoction) agfpg] tl/sf
o;/L g} gLdsf] Sjfy (Decoction) agfP/ klg k|of]u ug{

;lsG5 . o;sf] nflu !)) u|fd gLdsf] kft, !)–@) u|fd kL/f] v';f{gL,
%–!) u|fd n'ufw'g] ;fa'gnfO{ Ps ln6/ kfgLdf ld;fP/ !%–@) ldg6;Dd
ksfpg] sl/j cfwfln6/ hlt /; lg:s] kl5 /fd|/L 5fGg] . o;/L 5fg]sf]
ljiffbLnfO{ af]6sf] cj:yf x]/L slnnf] eP Ps efudf cf7 efu kfgL
/ l5lKkPsf eP Ps efudf ^ efu kfgL ld;fP/ 5g{ ;lsG5 . ljiffbL
/fd|/L km}lng] ul/ 5g{sf] nflu !)–@) ld ln pk/f]St emf]ndf dl§t]n
ld;fP/ 5bf{ /fd|f] x'G5 .

uf]n e]+8fsf] kft÷8fF7sf] k|of]u
sfpnL aGbfdf nfUg] lk7df O§sf] cfsf/ ePsf] k'tnL (Diamond

back moth) nfO{ lgoGq0f ug{sf] nflu Ps s]hL uf]ne]+8fsf] kft÷8fF7nfO{
dl;gf] x'g] ul/ lk:g] / !& ln6/ kfgLdf ld;fP/ la?jfdf nfef{ b]vf
kgf{ ;fy 5g'{ kb{5 . ;fa'g of n'ufw'g] ;f]8f ldnfP/ 5g{ ;Sof] eg]
/fd|f] x'G5 .

xn]bf]sf] k|of]u
of] klg dflg; tyf kz'x¿sf] nflu clt pkof]uL cf}ifwL tyf

ljiffbL xf] . nfxL ;'n;'n], kmf}hLsL/f, e'ml;n sL/f, wfgsf] ujf/f] wfgsf]
kft a]?jf, 8fod08Aofs dy cflb sL/fsf] lgoGq0fsf] nflu Ps lsnf]
xn]bf] /fd|/L lk;]/ #–$ ln6/ ufO{sf] ux'Ftdf /fd|/L 3f]Ng] / /fd|/L 5fGg]
/ !%–@) ln6/ kfgL ld;fpg] . o; kl5 k|lt ln6/ $ u|fdsf b/n]
;fa'g of n'uf w'g] ;f]8f ld;fP/ afnLdf 5g]{ . 8fod08 Aofs dysf]
nflu eg] cfwf lsnf] xn]bf]nfO{ dl;gf] u/]/ sf6\g] To; kl5 @ ln6/
kfgLdf /fte/L lehfP/ /fvL  To;nfO{ /fd|/L 5fg]/ @) ln6/ kfgL ykL
t/sf/L afnLdf k|of]u ug'{ kb{5 . xn]bf] -a];f/_nfO{ n;'g;Fu ld;fP/
pdfn]/ ;]nfO{ clnslt uGws yk]/ @ lbg hlt /fv]/ 5fgL Ps lunf;df
@) ln6/ kfgL ykL 5bf{ w]/} k|sf/sf 9';LhGo /f]ux¿sf] k|sf]k a9\gaf6
/f]lsG5 elgG5 .

ltt] kftL
o;nfO{ e]8] v';f{gL tyf uf]ne]+8fsf] kmnsf] ujf/f], uf]ne]+8f,

e6df;,sfpnL aGbfsf] nfxLnfO{ lgoGq0fsf] nflu Ps lsnf] ltt] kftLsf]
/; %–!) ln6/ kfgLdf ld;fO{ afnLdf 5g{ ;lsG5 . df6f] leq /xg]
/ftf]sldnf, wld/f, v'd|], km]b sf6g] sL/fx¿sf] nflu kftLnfO{ ;fgf ;fgf
6'qmkf/L df6f]df k'bf{ /fd|f] x'G5 tLt]kftLsf] ! efu emf]ndf tLg efu
kfgL ld;fP/ 5gf{n] nfxL, e'ml;nsL/fsf] /f]s yfd ug{ ;lsG5 . ;okqLsf]
k"mn nufpFbf df6f]sf] h'sf sf] cfqmd0f c?afnLdf sd x'G5, l;:g'sf]
kft !)) u|fd k|lt ln6/ kfgLdf k|of]u, uf]bfj/L k"mn # u|fd tyf af]6
ePdf !)) u|fd k|lt ln6/, v';f{gL !)) u|fd k|lt ln6/sf b/n] k|of]u
ul/ sL/fsf] cfqmd0f sdug{ ;lsg] s'/fx¿ hfgsf/Ldf cfPsf 5g\ .

asfOgf] sf] k|of]u
o]f kftsf] w'nf]sf] k|of]un] e08f/0fdf /flvg] cgfhdf k|of]u ug{

;lsG5 eg] . /; agfP/ kfgLdf ld;fP/ la?jfdf 5bf{ sL/fx¿nfO{ dfg{
;lsg] cg'ej s[ifsx¿ atfpF5g\ .

lgdf6f]8sf] /f]s yfd df6f]sf] h'sfsf] /f]syfd
la?jfsf] h/fdf luvf{x¿ b]vf kb{5g\ . oL luvf{ b'O{ vfn] lsl;dn]]

afnLdf b]vf kb{5g\ . Pp6f t /fOhf]ljodn] agfpg] luvf{ / csf]{ df6f]sf]
h'sfn] agfpg] luvf{ . /fOhf]ljodn] agfpg] luvf{n] jfo'd08nLo
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gfO6«f]hgnfO{ tfg]/ afnLnfO{ v'jfpg] / a9L ePsf] df6f]df l:yl/s/0f
ub{5g\ eg] csf]{ lsl;dsf] luvf{ df6f]df x'g] lgdf6f]8n] agfpFb5g\ /
logn] la?jfnfO{ g} c;/ kf/]/ /f]uL t'NofpFb5g\ . logsf] klxrfg ug{sf]
nflu xfdLn] af]6sf] xl/of] kgfnfO{ x]g{ ;lsG5 . /fOHf]ljofn] agfPsf]
luvf{sf] af]6 xl/of] x'G5 eg] df6f]sf] h'sfn] cfs|d0f ul/ agfPsf] luvf{sf]
af]6sf] kft kx]nf] kgfsf] x'G5 . df6f]sf] h'sfn] agfPsf] luvf{ leq}af6
k'mn]sf] b]lvG5g\ / o:tf luvf{nfO{ h/faf6 ;lhn};Fu cnUofpg ;lsFb}g
eg] /fOhf]ljodn] agfPsf] luvf{x¿ ;fdfGo vfn] x'G5g\ / h/fsf] ;txdf
6fFl;Psf x'G5g\ .

df6f]sf] h'sfsf] /f]syfdsf] nflu o:tf] h'sf x'g] 7fpFdf ;okqL
k"mn nufP/ afnL nufpg' eGbf klxnf df6f]df k"mn k'mNg] a]nfdf df6f]df
ldnfpg ;s]df h'sfsf] cfqmd0f sd ug{ ;lsG5 . olb o;f] ug{ g;s]sf]
v08df afnLsf] jl/kl/ tyf aLrdf nufpg] / k"mn k'mNg] a]nfdf df6f]df
ldnfpg klg ;lsG5 . o;/L g} afnL nufpg' eGbf sl/a Ps 8]8 dlxgf
clu sfntf]/L / afntf]/L /f]kL k"mnk'mNg] a]nfdf df6f]df ldnfP/ afnL
nufpg] ubf{ klg df6f]sf] h'sfsf] cqmd0fnfO{ sd ug{ ;lsG5 .
el6{l;lnod tyf k]g]6«fG; dWo] s'g} Ps ljifflbn] -@) u|fd ljifflbnfO{
@)u|fd lrgL of ;Vv/;Fu k|ltln6/ kfgLdf 3f]nL sl/a cfwf 306f
h/fnfO{ 8'afP/ cyjf -!) u|fd ljifflbnfO{ !)u|fd lrgL of ;Vv/;Fu
k|ltln6/ kfgLdf 3f]nL km]b pkrf/ u/]/ cyjf !)) u|fd ljiffbL / !))
u|fd lrgL of ;Vv/ nfO{ @) s]hL uf]a/df df]nL df6f] pkrf/ u/]/ tyf
lgd of tf]/Lsf] kLgfnfO{ df6f]df k|of]u u/]/ df6f]sf] h'sfnfO{ lgoGq0f
ug{ ;lsG5 . -;|f]t, x]g'{xf];\ 8fS6/ s]bf/ a'9fyf]sLåf/f lnlvt ahf/d'vL
cuf{lgs / a]df};dL t/sf/L v]tL k|ljlw klxnf] ;+:s/0f @)^# sf] k[i7
#) b]lv $$ ;Dd o;df oL ljiffbLnfO{ slxn], slt / s;/L k|of]u ug]{
elg t/sf/L v]tL ;DaGwL w]/} k|ljlwx¿ k|i6¿kdf n]lvPsf 5g\_

AofS6]l/ofaf6 ag]sf h}ljs ljifflbsf] k|of]u
cfhsn ahf/df oL AofS6]l/of ljleGg gfdaf6 laqmLdf 5g\  h:t}

jfof]n]knfO{ xfdLn] sL/fdfg]{ ljiffbLsf] ¿kdf k|of]u ub{5f} . o;n] aGbfsf]
k'tnL, uf]ne]+8fsf] ujf/f] nufot c? w]/} k|sf/sf k'tnLnfO{ Ps u|fd
k|ltln6/ kfgLdf 3f]n]/ 5bf{ afnLnfO{ sL/faf6 hf]ufpg ;lsG5 .
l:o'8f]df]gf; -ahf/df kfOg] gfd lk ;'/Iff xf]_ o;af6 xfdLn] uf]ne]+8f,
eG6f, v';f{gLdf af]6 cf]Onfpg], kft tyf 8fF7df nfUg] 89'jf, 8fpgL
ldn8o", sfpnLdf nfUg] :sfnf]/f]6f]gLof h:tf 9';Laf6 nfUg] /f]usf]

/f]syfdsf] nflu k|of]u ug{ ;lsG5 eg] o;n] 9';Ldfq geP/
AofS6]l/ofaf6,nfUg] /f]ux¿ h:t} v';f{gL, uf]ne]+8f,sfFqmf]sf] kft tyf
8fF7df nfUg] /f]ux¿nfO{ klg /f]s yfd ug{ k|of]u ul/G5 .  lk k]g]6«fG;,
-ahf/df bdg Pgsf] gfddf kfOG5_ o;nfO{ lgdf6f]8sf] lgoGq0fsf]
nflu k|of]u ul/G5 . bdg la nfO{ 8fpgL tyf kfp8/L ldN8\o", 89'jf
kftyf]Kn] /f]sf] /f]syfdsf] nflu k|of]u ug{] ul/G5 .

9';Låf/f sL/f lgoGq0f
ljleGg lsl;dsf 9';Lx¿åf/f ljleGg hftsf 9';LnfO{ lgoGq0f

ug{ ;lsG5 h:t} d]6fl/lhog hfltsf] 9';LnfO{ @–# u|fd k|lt ln6/
kfgLdf ld;fO{ 5bf{ v'd|]sL/f lgoGq0f x'G5 . oxL dfqfdf w]/} lsl;dsf
vk6], km6]ª\u|f, k'tnLsf nfef{x¿ lgoGq0f ug{sf] nflu a]ef]l/of k|hftLsf
9';Lx¿ k|of]udf Nofpg ;lsG5 .

sL/f lgoGq0fdf kf;f]sf] k|of]u
sL/fx¿nfO{ lgoGq0f ug{ kf;f] k|of]u ul/G5 . ;a} eGbf ;lhnf];Fu

k|of]u ug{ ;lsg] kf;f] t kfgL kf;f] xf] . kx]+nf] /ª\u ePsf] 6«]df kfgL
/fVg] / To;df kfgL / yf]/} ;fa'g /flv lbg] . kfgL / ;fa'g /flvPsf]
6« ]nfO{ afnLsf] dfemdf /flvlbFbf sL/fx¿ To;df cfP/ kb{5g\ /
db{5g\ . of] kf;f]nfO{ /ftL klg aQL afn]/ /fVg ;lsG5 / aQLdf cfsif{0f
e} sL/fx¿ cfP/ kfgLdf / aQLdf k/]/ db{5g\ . RofkRofk] kf;f]  kx]+nf]
/ªsf] Knfli6sx¿df cfn;sf] t]n÷u|Lh RofkRofk 6fFl;g] lrh bn]/
7fpF 7fpFdf /flvlbg] / sL/fx¿ To;df cfslif{t eP/ 6fFl;g k'Ub5g\
/ db{5g\ . vfBkf;f]df k|fo d';fnfO{ lgoGq0f ug{ k|of]u ul/G5 / sL/fnfO{
klg vfgfdf ljif /fv]/ dfg{ ;lsG5 . oL ;a} kf;f eGbf k|efjsf/L
¿kdf k|of]udf Nofpg] kf;f] eg]sf] df]xgL kf;f] xf] . of] kf;f]df sL/fnfO{
dgkg]{ km]/fd]gsf] uGw cfpg] vfnsf /;fogx¿ /flvG5 pbfx/0fsf]
nflu So'n'/o'St df]xgL kf;f]sf] k|of]un] nx/] afnL-sfFqmf], km;L{, h'lsgL
cflb_nfO{ s'xfpg] cf}+;f lgoGq0f ug{ k|of]u ul/G5 . o;/L g} ldyfOn
o'lhgf]no'St df]xgL kf;f] k|of]u ubf{ cfFk, cf?, cDaf, d]jf, cflb kmn
s'xfpg] cf}+;fdf k|of]u ug{ ;lsG5 . k|fs[lts km]/f]d]gx¿ ahf/df lsGg
kfPdf ahf/af6 NofO{ k|of]u ug]{ / geP 3/d} agfP/ eP klg k|of]u
ug{ ;lsG5 . k|fËfl/s v]tLdf d';f lgoGq0f s;/L – d';f lgoGq0fsf]
sfd hlt ;lhnf] u/L elgG5 Tolt ;lhnf] 5}g lsgls o;n] w]/} 7fpF,
v]t / e08f/0fdf /flvPsf] cgfh ;d]t vfP/ ;tfpFb5 . cgfh /fVbf
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k|fª\ufl/s v]tLdf d';f lgoGq0f s;/L <
d';f lgoGq0fsf] sfd hlt ;lhnf] u/L elgG5 Tolt ;lhnf] 5}g

lsgls o;n] w]/} 7fpF, v]t / e08f/0fdf /flvPsf] cgfh ;d]t vfP/
;tfpFb5 . cgfh /fVbf l6gsf] cyjf df6f]sf] efF8f]sf] k|of]u ug'{ cfjZos
x'G5 . k|fËfl/s v]tLdf d';f lgoGq0f s;/L – d';f lgoGq0fsf] sfd hlt
;lhnf] u/L elgG5 Tolt ;lhnf] 5}g lsgls o;n] w]/} 7fpF, v]t /
e08f/0fdf /flvPsf] cgfh ;d]t vfP/ ;tfpFb5 . cgfh /fVbf l6gsf]
cyjf df6f]sf] efF8f]sf] k|of]u ug'{ cfjZos x'G5 . ljifflbsf] k|of]u ug{
x'Fb}g To;f]x'Fbf 3/]n' tl/sfx¿df la/fn] kfNg], d';fsf b'nfx¿ 6fNg],
d';fn] vg]sf Kjfndf w'jfFpg], kfgL nufP/ lehfpg], kf;f] yfKg] v]taf/Ldf
d';fn] ;tfpg] 7fpFdf sfu lrn, nf6f]sf];]/f]sf] a:g ;Sg] u/L 7fpF
7fpFdf vDafx¿ uf8L lbg] h:tf sfdx¿ ug'{ kb{5 t/ lh+skm:kmfO6
h:tf /f;folgs ljifflb eg] k|fËfl/s v]tLdf k|of]u ug{ kfOFb}g .

k|fËfl/s v]tLdf b'lD;sf] lgoGq0f
b'D;L /ftdf afnLdf cfO{ gf]S;fgL ug]{ / b'nf]df uO{ a:g] ePsf]n]

;fd'lxs k|oTgaf6 o;sf] lgoGq0f ug{'kb{5 . of] lx8\g] af6f]df kf;f]
yfk]/, vf8n vg]/, b'lD; a:g] Kofndf cfuf] afn]/ w'jfFP/, afnLsf]
x]/rfxf u/]dfq o;sf] lgoGq0f ug{ ;lsG5 .

k|ª\ufl/s ¿kdf kz'kfng
k|ª\ufl/s¿kdf kz'kfng ubf{ kz'nfO{ k|fª\ufl/s ¿kdf kl/0ft

ug'{kb{5 . To;sf] nflu kz'kfngsf] x/]s kIfdf Wofg lbg'kb{5 .
kz'kfngdf kz', hldg / la?jfsf] 3lgi6 ;DaGw 5 . hldgdf 3fF;
pd|G5, la?jf kz'sf] vfgf xf], kz'n] kmfn]sf] lbzflk;fj hldgsf] nflu
/fd|f] dn xf] . k|fª\ufl/s v]tLdf dnsf] k|of]u ubf{ klg k|fª\ufl/s ¿kdf
g} tof/ kfl/Psf] dn cfjZos x'G5 . k|fª\ufl/s dn tjdfq ;Dej
x'G5 hj kz'k+5Lx¿sf] vfgfnfO{ k|fª\ufl/s ¿kdf tof/ kfl/Psf] 3fF;,
bfgfkfgL cf}ifwL v'jfOG5 cyjf kz'k+5LnfO{ g} k|fª\ufl/s ¿kdf ¿kfGt/0f
ul/G5 . k|fª\ufl/s¿kdf kz'kfng ubf{ uf]7sf] /fd|f] Joj:yf, a:gsf]

nflu k|ofKt 7fpF, kz'sf] ayfgsf] lglZrt cfsf/, kz'x¿nfO{ k|fs[lts
jftfj/0fsf] ;[hgf /fVg' kb{5 . kz'x¿ tgfjd'St, x'g'kb{5 . /f]u–k/hLljsf]
cfqmd0faf6 d'St agfP/ kz'kfng ug'{ kb{5 .

;f]Q/sf] /fd|f] k|jGw x'g'kb{5 . k|fª\ufl/s kz'kfngdf ;Gt'lnt
vfgfsf] Joj:yf ug'{ kb{5 lsgls /f]u sd nfUg] / kz'x¿n] /f]u /
k/hLjLx¿sf] cfqmd0fnfO{ ;xg ;Sg] Ifdtfsf] j[l4x'G5 . k|fª\ufl/s
vfgfsf] Joj:yf gldnfO{ sg k|ª\ufl/s kz'kfng Joj;fo ;+rfng ug{
;lsb}g . k|ª\ufl/s kz'kfng / k|ª\ufl/s v]tLsf] yfngL ;Fu–;Fu} ug{
;s] w]/} /fd|f] x'G5 .

kz'x¿nfO{ s;/L k|fª\ufl/s ¿kdf kl/0ft ug]{
ck|fª\ufl/s ;|f]taf6 NofPsf] kz'x¿nfO{ k|fª\ufl/sdf ¿kfGt/0f

ug'{kb{5 . o; ;DaGwdf /fli6«o dfkb08n] s]xL gk|i6\ofPsf]n] k|df0fLs/0f
lgsfPsf] k/fdz{ cg';f/ ug{ /fd|f] x'G5 .

hftsf] 5gf}6 tyf k|hgg\ k|s[of
k|fªufl/s ¿kdf kz'kfng ubf{ :yfgLo hftsf] 5gf}6 ug'{ pko'St

x'G5 . :yfgLo cfjxjfdf x's]{sf kz'k+5Ldf Tolt /f]un] ;tfpFb}g . xfjf
kfgL ;'xfpFg] vfnsf x'G5g\\ . k|fËfl/s kz'kfngsf] p2]Zo klg :j:y /
jftfj/0f;Fu d]nvfg] vfnsf] kz'sf] hftsf] ljsf; ug'{ xf] . k|hgg\sf]
xsdf l;w} jx/÷/fFuf]÷af]sf]÷efn];Fu ld;fP/ k|hgg\ u/fpg' /fd|f] dflgG5
. k|fª\ufl/s s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08
;DaGwL lgb]{lzsf, @)^$ -;+;f]wg @)^%_n] e'|0f k|Tof/f]k0f / Snf]lgª\u
ug{ kfOFb}g eg]sf] 5 . s[lqd uef{wfg u/fpg k/]df k|df0fLs/0f lgsfosf]
;Nnfxf lng' eg]sf] 5 . cg'j+lzs hftx¿sf] k|of]u / xd{gsf] k|of]u
klg ug{ kfOb}g eg]sf] 5 .

cª\ueª\u ug]{ sfd ;DaGwdf
k|fª\ufl/s s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws

dfkb08 ;DaGwL lgb]{lzsf, @)^$ -;+;f]wg @)^%_ n] o; ;DaGwdf
s]xL af]n]sf] 5}g t/ ;'d/\g' -v;L kfg'{_ e]8fsf kf7fsf] k'R5/ sf6\g',
l;ª sf6g', Ringing / vRr8 kfg{} kg]{ hftnfO vRr8 kfg]{ sfd afx]s
c? kz'x¿nfO{ ljz]if kl/l:ytL afx]s cª\u eª\u ug{ ldNb}g eGg] s'/f
eg] c? dfkb08n] cf}FNofPsf] kfOG5 .

k|of]u ug]{ / geP 3/d} agfP/ eP klg k|of]u ug{ ;lsG5 . k|fª\ufl/s
v]tLdf d';f lgoGq0f s;/L – d';f lgoGq0fsf] sfd hlt ;lhnf] u/L
elgG5 Tolt ;lhnf] 5}g lsgls o;n] w]/} 7fpF, v]t / e08f/0fdf
/flvPsf] cgfh ;d]t vfP/ ;tfpFb5 . cgfh /fVbf l6gsf] cyjf
df6f]sf] efF8f]sf] k|of]u ug'{ cfjZos x'G5 .
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kz'x¿sf] pkrf/
kz'kfngdf kz'sf] /f]u tyf k/hLljsf] cfqmd0f gxf];\ /f]un]

cfqmd0f gu/f];\ cyjf /f]un] k|j]z gkfcf];\ eGg] wf/0ffn] kz' kfng
ug'{ kb{5 . /f]u nfu] kl5 pkrf/ ug'{ eGbf /f]u cfpg glbg' g} c;n
sfd xf] . To;f] x'Fbf /f]uL kz'nfO{ :j:y kz' ;Fu–;Fu} /fVg x'Fb}g . /f]uL
j:t'nfO{ rfF8f] eGbf rfF8f] pkrf/ u/fpg' kb{5 . aRrfx¿nfO{ dfpsf]
b"w r';fpg' kb{5 . dfpsf] b"waf6 c3fPg eg] k|fª\ufl/s ;|f]taf6
kflnPsf :jhftLo kz'sf] b"w v'jfpg' kb{5 . :j:y jtfj/0fdf x'sf{pg'
kb{5 . :j:yvfgf :j:yjftfj/0f lbFbf lbFb} klg /f]u nfu]df k|fËfl/s
s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08 ;DaGwL
lgb]{lzsf, @)^$
-;+;f]wg @)^%_n]] tf]s]sf] pkrf/ k4tLnfO{ dfGotf lbP/ pkrf/ u/fpg'
kb{5 . cg';"lr $ df cg'dlt lbOPsf kz' cf}ifwLx¿ tkl;nsf] tflnsf
cg';f/ 5g\ M–

kz'x¿nfO{ cf];f/ k;f/ ug]{ tl/sf
kz'nfO{ ;'/lIft, cf/fdbfoL¿kdf 6]G;gd'St kf/L nf]8 tyf cg\nf]8

ug'{kb{5 . af6f]df klg kz'x¿sf]nflu bfgf kfgL 3fF;x¿ -k|fª\ufl/s
pTkfbgsf]_ cfk'lt{ ub}{ nfg'kb{5 . kz'x¿nfO{ cf];f/ k;f/ ubf{ s'g}
lsl;dsf] s[ltd 6«fª\s'nfOh/sf] k|of]u ug{ ldNb}g . w]/} nfd]f b'l/df
nfg kg]{ ePdf k|df0fLs/0f lgsfPsf] k/fd;{ lnP/ nfg' pko'St
x'G5 .

k|fª\ufl/s¿kdf dx pTkfbg
g]kfn Pp6f k|fs[lts56fn] el/Psf] b]z xf] . df}/L kfng Joj;fonfO{

k|fs[lts ;|f]t tyf r/g /fd|f] 5 . df}/L kfng Joj;fonfO{ /fd|f] ¿kdf
nfg clt cfjZos 5 . df}/L kfngdf lbg k|lt lbg a9\bf] nf]slk|otf
b]lvG5 . To;f] x'Fbf df}/L kfng Joj;fonfO{ k|fª\ufl/s v]tLsf] ;fy ;fy}
k|fª\ufl/s¿kdf dx pTkfbg ug]{ ul/ kl/rfng ug{ ;lsG5 . k|fª\ufl/s
¿kdf df}/L kfng ubf{ df}/Lkfng Joj;fosf] d'Vo pb]Zodf k|fËfl/s
s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08 ;DaGwL
lgb]{lzsf, @)^$ -;+;f]wg @)^%_n]  tkl;nsf ;fdfGo l;¢fGt canDag
u/]sf] 5 – æs_ k|fËfl/s df}/L kfng Joj;fon] PsLs[t tyf k|fËfl/s
s[lifk|0ffnLnfO{ k|f]T;fxg ug'{ kb{5 . v_ df}/L kfng Joj;fodf :yfgLo
hftsf] df}/LnfO{ k|f]T;fxg ug'{ kb{5 .u_ df}/Lsf] dxpTkfbgsf nflu ul/g]
df}/L r/g Joj:yfkgn] h}ljs ljljwtf ;+/If0f / df6f]÷kfgL  Joj:yfkgdf
;d]t ;xof]u k'¥ofpg' kb{5 . wf/f #=(sf] pkwf/f #+=(+=! cg';f/ æk|fËfl/s
df}/L kfngsf nflu :yflgo hftsf] df}/L (Apis cerena) sf] ;jfndf
b'O{lsnf] ld6/ / o'/f]lkog df}/L (Apis mellifera) sf] ;jfndf $ ls=ld=
If]q jl/kl/ ck|fËufl/s v]tLkftL jf cGo lqmofsnfk ePsf] x'g' x'Fb}g

dfx'/L kfngaf6 kmfObf
df}/L / kfngaf6 xfdLn] dx pTkfbg ub{5f}F . d}g klg pTkfbg

x'G5 . df}/L kfng ubf{ jg:ktL ju{nfO{ -v]tL–kftL tyf jgnfO{_ pTkfbgdf
a9jf ldNb5 . pTkfbgdf a9jf ldNg'sf] d'Vo sf/0f df}/Ln] k/fu
s0fx¿nfO{ kl/rfng ul/ k/fu ;]rgdf dbt ub{5 . tf]/L -k/fu;]rgx'g}
kg]{_h:tf afnLsf] pTkfbg a9\b5 .

k|fª\ufl/s¿kdf df}/L kfngdf 3f/sf] Joj:yf
k|fª\ufl/s ¿kdf df}/L kfng ubf{ 3f/sf] Joj:yf k|fs[lts¿kdf

qm=;+ k|of]u ug{ kfOg] cf}ifwLx¿
! k|foh;f] ;a} lsl;dsf h8La'6Lx¿
@ k|fs[lts ;|f]taf6 ;ª\slnt sRrf kbfy{ k|of]u u/L PGy|f]kf];f]lkms k4ltaf6

agfOPsf xf]ldof]k]lys cf}iflwx¿
# cs'k~r/
$ k|fs[lts ;|f]taf6 ;ª\slnt ;fdfu|L k|of]u u/L tof/ ul/Psf l6r/ tyf

PlG6;]K6Lsx¿
% k|dfl0fs/0f ul/Psf cfo'a]{lbs cf}ifwLx¿
^ SoflN;od af]/f]Un'sf]g]6, SoflN;odUn'sf]g]6, SoflN;od Snf]/fO8, SoflN;od

km:km]6, DoUg]l;od km:km]6, SoflN;od / DoUg]l;od ld>0f h:tf tof/L
vlgh

& k|fs[lts kmnfdsf] 3f]n h:t} l;:gf]
* tf]/L, /fosf] kft, cl8/sf] t]n, 3fF;df /flvg] ld>0f, cfn;sf] t]n 

(Linseed) h:tf k|u]l6e a:t'x¿
( k|fs[lts le6fldgx¿
!) kvnf nfu]df sf]Onf, cf]ssf] af]qmf / rs
!! l/Gh/3f]n, lkmlhof] nf]lhsn ;nfOg\ 3f]n -NaCl )=( k|ltzt_ cflb 

On]S6«f]nfO6
!@ /f;folgs ;|f]taf6 cfPsf PlG6jfof]l6s cf}ifwLx¿ k|df0fLs/0f lgsfosf]

:jLs[ltdf k|of]u ug{ ;lsg
!# nfebfos ;"Id hLjf0f'af6 ag]sf cf}ifwLx¿
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lgdf{0f 3f/x¿sf] k|of]u ug'{ kb{5 cyf{t k|fª\ufl/s ¿kdf pTkfbg
ul/Psf j:t'af6 3f/sf] lgdf{0f ug'{ kb{5 . 3f/x¿nfO{ k|b'if0faf6 arfpg'
kb{5 . df}/Lsf] vfgfsf] Joj:yf k|fª\ufl/s ;|f]tdf ug'{ kb{5 . dx/;
kfOg], km/flsnf] k|fs[lts ;|f]t kfOg] 7fpF, k|fª\ufl/s ¿kdf nufOPsf
afnL ePsf 7fpF tyf kfgLsf] Joj:yf ePsf] 7fpFdf df}/L kfng ug'{
kb{5 / 3f/x¿ /fVg' kb{5 . hª\un sf] Jl/kl/ /flvPsf] 5 eg] :yfgLo
sL/fx¿sf] k|sf]k tyf tL sL/faf6 x'g cfpg] gf]S;fgL cflbdf Wofg
lbg' kb{5 . k|fËfl/s s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws
dfkb08 ;DaGwL lgb]{lzsf, @)^$ -;+;f]wg @)^%_n] k|fª\ufl/s df}/L
kfngdf w]/} s'/fx¿ ;d]6]sf] kfOFb}g df}/L3f/df k|of]u x'g] sf7 tyf cGo
;–;fgf ;fdfu|L / dxsf6\bf k|of]u ul/g] cf}hf/ tyf ;fdfu|L, a'+bf
#=!@cg';f/ to ul/Psf] k|fËfl/s dfkb08 cg';f/ x'g' kb{5 Æ elgPsf]
5 t/ wf/f #=!@ ljljwsf] pkwf/f #=!@=!=dfæs'g} ljz]if a:t', k|ljlw
jf pTkfbg ÷k|zf]wg k|0ffnLsf] xsdf k|fËfl/s k|df0fLs/0fsf nflu o;
lgb]{lzsfdf :k:6 Joj:yf x'g g;s]sf] cj:yfdf /fli6«o k|fª\ufl/s
k|fljlws ;ldltsf] l;kmfl/;df /fli6«o ;DaGwg k|bfos lgsfoaf6 :jLs[t
x'g] dfkb08 cg';/0f ug'{ kb{5Æ elgPsf] 5 .

dx sf8\bf Wofglbg' kg]{ s'/fx¿
;';'Kt cj:yfsf] a]nf dfx'/Ln] vfgf vfg kfpFb}gg\ . o:tf] cj:yfdf

df}/LnfO{ vfgfsf] Joj:yf ug'{ kb{5, To;f] x'Fbf df};dsf] clGtd dxsf8fOdf
k|;:t dx 5f8\g' kb{5 . vfgf ;ª\sng ug{ g;Sg] cj:yfdf df}/Ln]
;ª\slnt dx vfG5g\ . k/fus0fsf] cefj tyf dw'/; gkfOg] a]nfdf
k'/s vfgfsf] ¿kdf k|fª\ufl/s vfgf k|of]udf Nofpg' kb{5 . k|fª\ufl/s
vfgf gkfOPsf] cj:yfdf s]xL ;dosf] nflu lrgLsf] k|of]u ug{ ;lsg]
of g;lsg] ;DaGwdf klg lgb]{lzsf df}g b]lvG5 . wf/f #=( sf] pkwf/f
#=(=#df ædf}/Lsf] dxsf9\bf k'/} rfsf lgrf]/]/ dx sf9\g x'Fb}gÆ dfq
elgPsf] 5 .o; cj:yfdf k|df0fLs/0f lgsfosf] k/fdz{ lnP/ cg'dlt
cg';f/ vfgf v'jfpg' kb{5 .

df}/Lsf] ;+/If0f
Dff}/L hlt :j:y x'G5g\\ Tolt dxsf] pTkfbg a9fpg ;lsG5 . To;f]

x'Fbf dfx'/L km:6fpgsf] nflu df}/L :j:y x'g'kb{5 . k|fª\ufl/s¿kdf df}/L
kfng ubf{ /f]u ;xg ;Sg] vfnsf hftsf df}/L kfng ug{ ;s] w]/} /fd|f]
x'G5 . df}/L kfngdf ;'xfpFbf] jftfj/0fsf] >[hgf, ;Gt'lnt vfgfsf] k|aGw,
pko'St v]tL Joj;fo -cEof;_nfO{ Wofg lbFbf df}/LnfO{ /f]usf] cfqmd0faf6

arfpg ;lsG5 . 3f/ lgdf{0f ubf{ df}/Ln] dg k/fpg] vfnsf] sf7 x'g'
kb{5 . ljifflbo'St sf7sf] k|of]uug{ x'Fb}g . wf/f #=+(sf] pkwf/f #=(=$=df
/f]u tyf æk/hLjL lgoGq0fsf] nflu PlG6jfof]l6s tyf df}/LnfO{ xflgsf/s
x'g] cf}ifwL k|of]u ug{ x'Fb}gÆ elgPsf] 5 . To;eGbf cGo s'/fx¿df
lgb]{lzsf df}g 5 h:t} t/ /f]u / sL/fsf] /f]syfd ug{ n}sL6s Pl;8,
kmld{s Pl;8 cf]Shflns Pl;8, uGws, k|fs[lts t]nx¿ -h:t} d]yfgf]n,
o'sflnK6;, sk'/ cflb_ a]l;n; y'l/ª\uh]Og\l;;\x¿sf] k|of]u ug{ ;lsG5
< ;lsFb}g < 3f/nfO{ z'4 kfg{sf] nflu afkm, Hjfnf, sfl:6s ;f]8f
cflbnfO{ k|of]u ug{ ;lsG5 ls ;lsFb}g < ha /f]u sL/f lg/f]wsaf6
pkrf/df ;kmn eOFb}g ta kz' pkrf/sf] nflu k|of]u ug]{ cf}iflw k|of]u
ug{ kfOG5 ls kfOb}Fg < dx sf8\bf df}/LnfO{ c;/ kg]{ u/L sf9\g gx'g],
/fgLsf] KjfFv sf6g] tyf cª\u eª\u ug]{ h:tf sd{x¿ dx sf8\bf k|of]u
ul/g] s[lqd lgdf{0fx¿ ;Vt dgfxL ul/Psf] s'/fx¿ klg cWoogdf
b]lvG5 . w'jfFsf] k|of]u clt Go"g¿kdf k|of]u ug'{ kb{5 elgPsf] b]lvG5
. oL ;a} s'/f k|li6gsf] nflu k|fª\ufl/s dxpTkfbs s[ifsx¿n] k|df0fLs/0f
lgsfo;Fu /fo lnP/ cl3 a9\g pko'St x'G5 .

df }/LnfO { k | fª \ufl/s ¿kdf nfgsf ] nflu ¿kfGt/0f ;do
df}/LnfO{ k|fª\ufl/s ¿kdf ¿kfGt/0f ug{ ;lsG5 / ¿kfGt/0f ;do

sl/j Ps aif{ nfUb5 . ¿kfGtl/s ;dodf d}gnfO{ k|fª\ufl/s d}gaf6
kl/at{g ug'{ kb{5 . lgif]lwt j:t'sf] k|of]u ul/Psf] 5}g eg] o:tf]
cj:yfdf d}gnfO{ abNg kg]{ elgG5 t/ d}g abNg kg]{ of gkg]{ hfgsf/L
lng k/] k|dfl0fs/0f lgsfo;Fu lng' kb{5 .

df5fkfngsf] nflu k|fª\ufl/s v]tLsf] Joj:yfkg
k|fª\ufl/s df5fkfngdf hnr/sf] ;Dk"0f{ Joj:yfkg kIfnfO{ xfdLn]

dWogh/ /fVb} df5fkfngdf s;/L hfg] eGg] s'/fdf Wofg lbg kg]{ x'G5
. g]kfn Pp6f kxf8L b]z xf] . c? b]zsf] h:tf] g'lgnf]] kfgL ePsf]
;d'b|x¿ oxfF 5}gg\ . oxfF t lr;f] kfgLsf gbLx¿, tfn tn}of tyf wfg
v]tdf df5fkfngh:tf sfd x'Fb} cfPsf 5g\ . k|fs[lts kf]v/Lx¿df
k|fª|\ufl/s df5fkfng ubf{ w]/} ;lhnf] kg{ hfG5 . ;Dej eP;Dd
k|fª\ufl/s wfg pTkfbg ug]{ 7fpFdf k|fª\ufl/s df5fkfng ug{ ;lsg]
b]lvG5 . df5fkfng ug]{ kf]v/Ldf ux|'Fuf wft' ty /f;fogx¿ ldl;Psf]
x'g'x'Fb}g . k|fËfl/s df5fkfng ug]{ hnf;o / cGo hnf;osf] aLrdf
s]xL b'/L x'g' kb{5 of] b'/L lgb]{lzsfn] % ld6/ to u/]sf] 5 . df5f
kfngdf df+;fxf/L, zfsfxf/L, ;j{xf/Lsf] ;fy} k|fs[lts kf]v/L, df5fkfng
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p2]:on] tof/ kfl/Psf kf]v/L, 6+sL, s]h  cflbsf] af/]df Wofg lbg'
cfjZos x'G5 . df5fdf k|fª\ufl/s ¿kdf hfgsf] nflu, ¿kfGt/0f
;donfO{ /fd|f] Wofg lbg' kb{5 . ef}uf]lns jftfj/0f, k|ljlw, :yfgLo
cj:yf ;do cflbnfO{ Wofglbg' kg]{ x'G5 . k|fª\ufl/s ¿kdf df5f kfng
ubf{ h}ljs rqmnfO{ Wofg lbg' kb{5 . /f]usf] ;d:odf Wofg lbg'
kb{5 . s[ltd tl/sfaf6 tof/ kf/]sf] dn k|of]u ug{ x'Fb}g . k|fª\ufl/s
dnsf] k|of]u ug'{kb{5 .

;Dej eP;Dd Polyculture ug{ /fd|f] x'G5 eGg] s'/fx¿ ljljw
dfkb08 tyf n]vx¿df k9\g kfOG5 t/ lgb]{lzsf o;df df}g b]lvG5 .
df5fsf] vfgf klg k|fª\ufl/s ;|f]taf6 tof/ kfl/Psf] x'g'kb{5 . dflg;sf]
lb;f lk;fj vfg lbg x'Fb}g . df5fnfO{ /xg;xg tyf vfgfdf cfwf/e"t
rfl/lqs cfjZoStfx¿sf] Vofn ug'{kb{5 / k|fs[lts jftfj/0fsf] >[hgf
ug{ ;Sg'kb{5 . lbuf] pTkfbgsf] ;fy ;fy} :j:y kfgL, :j:y jftfj/0f
 k|ofKt 7fpF, cg's'nsf] tfkqmd cflb x'g' cfjZos 5 . kf]v/Ldf b'lift
kfgLsf] k|j]z /f]s nufpg' kb{5 . /f;folgs lgdf{0fsf /f]u lg/]fwsx¿
k|of]u ug{ kfOFb}g . h]g]l6s OlGhlgol/ªaf6 tof/ kfl/Psf EoflS;g
k|of]u ug{ kfOb}g . /f;folgs ¿kn] tof/ kfl/Psf xd{g tyf a[lwljsf;sx¿
klg k|of]u ug{ ldNb}g . k|hggk|s[ofdf klg k|fs[lts k|hgg g} /fd|f]
dflgG5 . ;j} lsl;dsf tYofª\sx¿ /fVg' kb{5 .  k|fs[lts¿ksf nj0fx¿
k|of]u ug{ kfOG5 . le6fldg, ;"IdtTjx¿sf] cfk"lt{ ubf{ k|fs[lts ;|f]tsf
(Natural Origion) k|of]u ug'{ kb{5 . AofS6]l/of, kmª\uL, OGhfod vfB
pBf]usf pkpTkfbgx¿ h:t} v'bf] jg:klts cfwfl/t vfgfx¿nfO{
df5fsf] vfgsf] ¿kdf k|of]u ug'{kb{5 . df5fkfng ubf{ df5fkfng
Joj;fon] jl/kl/sf] jftfj/0fdf gs/fTds k|efj kfg{ lbg' x'Fb}g .
lgb]{lzsf sf] wf/f #=* sf] pkwf/f #=*=& cg';f/ cGoa'Fbf;Fu gaflemg]
u/L df5f pTkfbgdf r'g, gLnf]t'yf] / uf]a/sf] k|of]u ug{ ;lsg] 5 Æ
elgPsf] 5  . pkwf/f#=*=*dfædf5f kfng Joj;fo cGo Joj;fo;Fu
PsLs[t¿kdf ul/g' kb{5Æ eGg]s'/f lgb] {lzsfn] k|i6\ofPsf] 5 .

df5f dfbf{ klg kf]v/Lsf tyf df5f a:g] 7fpFsf df5fnfO{ c;/
gkg]{ u/L df5f dfg]{ k|aGw ldnfpg' kb{5 . df5fsf] /xg;xgdf df5fdfbf{
;s];Dd c;/ kg{ lbg'x'Fb}g . df5fsf] cf];f/ k;f/ ubf{ kfgLsf] u'0f:t/,
g'lgnf]]kgf (Salinity) ;lxt, tfkqmd, clS;hgsf] cfjZosdfqf,
df5fsf] /fV]g 7fpFsf] Joj:yf -w]/} 3gf u/]/ g/fVg]_ cfjZos lkPr
dfgsf] Joj:yfkg, cflb df5fnfO{ rflxg] jftfj/0f ldnfP/dfq ;fjwfgL
k"j{s /fd|f] /]vb]v tyf ;'/lIft ;fydf cf];f/ k;f/ ug[' kb{5 . k|fª\ufl/s

df5f kfngdf df5fsf] k|hgg\ tyf kfng b]lv df5f sf6]/ vfg] a]nf;Dd
klg ;fjwfgL ckgfpg' cfjZos x'G5 . dfyL n]lvPsf w]/}s'/fx¿df
lgb]{lzsf df}g b]lvG5 . To;f]x'Fbf xfdLn] df5f kfngdfq ge}  k|fËfl/s
s[lif pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08 ;DaGwL
lgb]{lzsf, @)^$ -;+;f]wg @)^%_ lgb]{lzt u/]sf] s'/fsf] cfwf/df /xL
k|fËfl/s df5f kfng tyf k|fËfl/s pTkfbg Joj;fonfO{ cuf8L a9fpg'
kb{5 . k|df0fLs/0f lgsfosf] k/fdz{ lnO{ /xg'kb{5 .

k|fª \ufl/s pTkfbgdf k |zf ]wg ubf { Wofglbg ' kg ] { s '/fx¿
k|fª\ufl/sj:t'x¿nfO{ k|zf]wg ubf{ klg k|fª\ufl/s tl/sfaf6}

ug'{kb{5 . k|zf]wg ubf{ ck|fª\ul/s j:t' ld;fpg x'Fb}g . To;f] x'Fbf
k|zf]wgdf k|fª\ufl/s cjojx¿ g} ld;fpg' kb{5 . k|zf]wg ul/g] j:t'
k|dfl0ft ePsf] d'Vo sRrfkbfy{ x'g'kb{5 . k|zf]wg ul/g] j:t'x¿nfO{
sRrfkbfy{ klg elgG5 . oL sRrfkbfy{df Pl8l6ex¿ ;dfj]; ul/Psf
x'Fb}gg\ . o;/L k|fª\ufl/s cjoj ld;fpFbf d'Vo sRrfkbfy{df kfgL,
vgLh tyf g'g afx]s % k|ltzt eGbf cjoj a9tf x'gx'Fb}g . cyf{t
kfgL vgLh tyf g"g afx]s (% k|ltzt d'Vo sRrf kbfy{ x'g'kb{5 .
of] s'/f lgb]{lzsfn] klg :jLsf/]sf] 5 . ljleGg dfkb08 tyf n]vx¿df
() eGbf tn t/ &) eGbf dfyL sRrf kbfy{ 5 eg] / c? cjoj
ePsf] v08df o:tf pTkfbgnfO{ k|fª\ufl/s dflgb}g t/ o:tf pTkfbgnfO{
k|fª\ufl/s j:t';Fu ld;fP/ tof/ kfl/Psf] elg n]an  ug{ ;lsG5 eGg]
x'/fx¿ n]lvPsf] kfOG5 .

k|fª\ufl/s cjojx¿ OGhfod kmd{G6]zg hLjf0f'x¿, 8fo6LsNr/,
cflb cjojx¿sf] k|of]u ub{f klg k|fª\ufl/s ¿kd} tof/ ePsf] k|of]u
ug'{ kb{5 . k|zf]wg ubf{ ef}lts, oflGqs tyf h}ljs j:t'x¿sf] k|of]u
ug{ ;lsG5 . k|fª\ufl/s cjojx¿sf] cefjdf tyf sRrfkbfy{df s] ug]{
elg ;f] sf] lgwf] k|df0fLs/0f lgsfon] k|i6 kf/]sf] x'G5 / ;f]xL adf]lhd
ug'{ kb{5 . lg;f/0f ug]{, y]u|fpg], lr;f] tfkqmdsf] k|of]u, 5fGg], w'jfF
nufpg], ;'sfpg], 3lge"t kfg]{ cflb s[ofx¿ k|fªufl/s v]tLdf k|of]udf
NofPsf] kfOG5 . lg;f/0fsf] nflu kfgL, Oyfgf]n, jfg:klts tyf kz'
t]n, leg]u/, sfa{g8fOcS;fO8, cflb p2]Zo cg'¿k k|of]udf NofPsf]
kfOG5 . t/ /]l8of] s[ofzLn kfg]{ ls/0f (Irradiation) sf] k|of]u eg] ug{
gkfOg] s'/fx¿ ljleGg :6fG88{n] hgfPsf 5g\ . 5fGg] efF8fx¿ klg
pTkfbgdf c;/ kfg]{ vfnsf k|of]u ug{ kfOb}gg\ . cfb|tfsf] lg/Gt/tf,
;'sfpg], tfkqmd lgoGq0f ug]{ jftfj/0fnfO{ lgoGq0f ug]{h:tf s[ofsnfk
ug{ ;lsG5 . oL ;j} ;To tYo :6ofG88{df pNn]v ePsf] x'G5 Tolx
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lrhnfO{ dfq k|of]udf Nofpg ;lsG5 . k|fËfl/s s[lif pTkfbg tyf
k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08 ;DaGwL lgb]{lzsf, @)^$
-;+;f]wg @)^%_n] tkl;nsf a' Fbfx¿ ;dfa]; u/]sf] b]lvG5 –

wf/f #=!) k|zf]wg, KoflsË e08f/0f tyf ;+/If0f
#=!)=!= k|zf]wgstf{n] k|fª\ufl/s s[lif pkh k|zf]wg sfo{sf] nflu

g]kfn ;/sf/sf] ;DalGwt lgsfoaf6 cg'dlt kq lng' kb{5 .
#=!)=@= ck|fª\ufl/s pkh tyf cGo k|;f]wgdf pkof]u ePsf] :yn,

d]lzg, pks/0f tyf efF8fs'F8fx¿ k|fËfl/s pkh k|;f]wg ug'{ cufl8
/fd|f];Fu ;kmf;'U3/ ug'{ kb{5 .

#=!)=# d'Vo sRrfkbfy{ s'g} /f;fogaf6 k|b'if0f d'Qm k|dfl0ft
k|fª\ufl/s pkh x'g' kb{5 .

#=!)=$= k|zf]lwt pTkfbgdf kfgL afx]s k|fª\ufl/s d'Vo sRrf
kbfy{ -x¿_sf] efu jhgsf] lx;fan] (% Ü x'g' kb{5 / vfBof]uzLn
(Food additive) nufot cGo k|fª\ufl/s sRrf kbfy{-x¿_sf] efu %Ü
eGbf a9\tf x'g' x'Fb}g .

#=!)=%= s_ k|zf]wgdf k|of]u ul/g] kfgL ;kmf, z'4 / hLjf0f'÷/;fog
/lxt x'g'kb{5 .

v_ k|zf]lwt j:t'df %)Ü eGbf a9L kfgL /xg] cj:yfdf  g]kfn
;/sf/n] tf]s]sf] u'0f:t/ cg'¿k :jLs[t sDkgL jf ;|f]tsf] kfgL k|of]u
ug'{ kb{5 .

u_ k|df0fLs/0f lgsfon] k|of]u x'g] kfgLsf] k|of]uzfnf hfFrsf]
k|ltj]bg dfu ug{ ;Sg] 5 . o; cj:yfdf g]kfn ;/sf/af6 dfGotf
k|fKt k|of]uzfnfdf ljZn]if0f u/fO{ k|ltj]bg k]z ug' { kg] {5 .

#=!)=^= k|df0fLs/0f lgsfon] :jLs[tL lbP a]u/sf s'g} lsl;dsf
/;fog tyf Pl8l6ex¿ k|zf]wgdf k|of]u ug{ kfOFb}g . k|df0fLs/0f
lgsfox¿n] ljZj :jf:y ;+u7g tyf ;+o'St /fi6«;+3Lo vfBtyf s[lif
;+u7gsf] sf]8]S; Plnd]G6l/o; sld;g (Codex Alimentarious Commision)
af6 :jLs[t dfkb08 GL32 -1999 (Organically Produce Food) sf]
cg';"lr @ sf] tflnsf # / $ ;Fu ;dfgLs/0f x'g] u/L k|zf]lwt k|fª\ufl/s
pkhx¿df of]uzLn, k\mn]el/, kfgL nj0f,O{Ghfod\ tyf ;"Idh}ljs pkh
vlgh, / k|zf]wg ;xof]uLx¿sf] k|of]u :jLs[t ug{ ;Sg]5g\ .

#=!)=&= cfuf] ljh'nL, uf]a/Uof; jf ;f}o{ phf{ k|of]u u/L ;'sfpg],
cg'j+z kl/jlt{t lhjf0f' (GMO) h}ljs k|s[ofåf/f crf/, hfd, h]nL,
dfdf{n]8 tyf cGo j:t' agfpg], s'6g], lk:g], lyRg], cflb k|s[ofaf6
k|fª\ufl/s pkhx¿sf] k|zf]wg ug{ ;lsG5 .

#=!)=*= k|fª\ufl/s pkhsf] k|zf]wg ;Dea x'Fbf;Dd pTkfbg If]qdf
g} ug'{ kb{5 .

#=!)=(= k|zf]lwt k|fª\ufl/s pkh KoflsË ug]{ ;fdfu|L tyf sG6]g/
k'gMk|of]uzLn jf h}ljs k|s[ofaf6 ;8\g]  (Biodegradable) /f;folgs
dn, ljifflb jf cGo /;fogaf6 k|b"iff0f/lxt / k|of]u ug'{ cuf8L /fd|f];Fu
;kmf ul/Psf] x'g'kb{5 .

#=!)=!) k|zf]lwt k|fª\ufl/s pkhx¿ e08f/0f ubf{ :ki6 n]an
nufOPsf] x'g'kb{5 .

#=!)=!! k|zf]lwt k|fª\ufl/s / ck|fª\ufl/s pkhx¿ Pp6} ef08f/df
/fVg' k/]df cfk;df gldl;g] u/L /fd|f];Fu 5'§\ofP/ /fVg' kb{5 .

#=!)=!@= e08f/0f pks/0f tyf tyf kmlg{r/sf] ;/;kmfOdf
k|df0fLs/0f lgsfPaf6 :jLs[t ;fdfu|Ldfq k|of]u ug{'kb{5 . k|fª\ufl/s
pkh e08f/0fdf s'g} /f;folgs ljifflb k|of]u ug{ k/]df k|df0fLs/0f
lgsfosf] k/fdz{ cg';f/ ug'{kb{5 .

#=!)=!#= xfjf /lxt jf sfa{g 8fOcS;fO{8= ;lxt KoflsË ug{
;lsg] 5 t/ ljt/0fsf] k|of]u ug{ kfOFb}g .

#=!)=!$= k|fª\ufl/s pkh e08f/0f tfkqmd gfKg] ;+oGq ;lxt
lr;f], agfpg], d]lzg - /]lk|mh/]6/_ / g]kfn ;/sf/af6 lgwf{l/t dfkb08
cg';f/sf] a/km k|of]u ug{ ;lsG5 .

#=!)=!%:ki6 n]an ;lxt k|fª\ufl/s / ck|fª\ufl/s k|zf]lwt pkhx¿
cfk;df gldl;g] u/L oyf]lrt Joj:yf ul/Psf] 5 eg] b'a} vfn] pTkfbg
Pp6} jfxgaf6 9'jfgL tyf cf ];f/ k;f/ ug{ ;lsg] 5 .=

#=!)=!^ k|fylds :t/sf k|fª\ufl/s / ck|fª\ufl/s pkhx¿ Pp6}
e08f/0f ug{ / Pp6} afxgdf /fvL cf];f/ k;f/ ug{ ;lsg] 5}g .

#=!) k|zf]wg e08f/0f tyf ;+/If0f
#=!)=!= k|zf]wgstf{n] k|fª\ufl/s s[lif pkh k|zf]wg sfo{sf] nflu

g]kfn ;/sf/sf] ;DalGwt lgsfoaf6 cg'dlt kq lng' kb{5 .
#=!)=@= ck|fª\ufl/s pkh tyf cGo k|;f]wgdf pkof]u ePsf] :yn,

d]lzg, pks/0f tyf efF8fs'F8fx¿ k|fª\ufl/s pkh k|;f]wg ug'{ cufl8
/fd|f];Fu ;kmf;'U3/ ug'{ kb{5 .

#=!)=# d'Vo sRrfkbfy{ s'g} /f;fogaf6 k|b'if0f d'Qm k|dfl0ft
k|fª\ufl/s pkh x'g' kb{5 .

#=!)=$= k|zf]lwt pTkfbgdf kfgL afx]s k|fËfl/s d'Vo sRrf kbfy{
-x¿_sf] efu jhgsf] lx;fan] (% Ü x'g' kb{5 / vfBof]uzLn (Food
additive) nufot cGo k|fËfl/s sRrf kbfy{-x¿_sf] efu % Ü eGbf
a9\tf x'g' x'Fb}g .
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#=!)=%= k|zf]wgdf k|of]u ul/g] kfgL ;kmf, z'4 / hljf0f' ÷/;fog
/lxt x'g'kb{5 . 

v_ k|zf]lwt j:t'df %) Ü eGbf a9L kfgL /xg] cj:yfdf  g]kfn
;/sf/n] tf]s]sf] u'0f:t/ cg'¿k :jLs[t sDkgL jf ;|f]tsf] kfgL k|of]u
ug'{ kb{5 .

u_ k|df0fLs/0f lgsfon] k|of]u x'g] kfgLsf] k|of]uzfnf hfFrsf]
k|ltj]bg dfu ug{ ;Sg] 5 . o; cj:yfdf g]kfn ;/sf/af6 dfGotf
k|fKt k|of]uzfnfdf ljZn]if0f u/fO{ k|ltj]bg k]z ug' { kg] {5 .

#=!)=^= k|df0fLs/0f lgsfon] :jLs[tL lbP a]u/sf s'g} lsl;dsf
/;fog tyf Pl8l6ex¿ k|zf]wgdf k|of]u ug{ kfOFb}g . k|df0fLs/0f
lgsfox¿n] ljZj :jf:y ;+u7g tyf ;+o'St /fi6«;+3Lo vfBtyf s[lif
;+u7gsf] sf]8]S; Plnd]G6l/o; sld;g (Codex Alimentarious Commision)
af6 :jLs[t dfkb08 GL32 -1999 Organically Produce Food_ sf]
cg';"lr @ sf] tflnsf # / $ ;Fu ;dfgLs/0f x'g] u/L k|zf]lwt k|fª\ufl/s
pkhx¿df of]uzLn, k\mn]el/, kfgL nj0f,O{Ghfod\ tyf ;"Idh}ljs pkh
vlgh, / k|zf]wg ;xof]uLx¿sf] k|of]u :jLs[t ug{ ;Sg]5g\ .

#=!)=&= cfuf] lah'nL, uf]a/Uof; jf ;f}o{ phf{ k|of]u u/L ;'sfpg],
cg'j+z kl/jlt{t lhjf0f' (GMO) h}ljs k|s[ofåf/f crf/, hfd, h]nL,
dfdf{n]8 tyf cGo j:t' agfpg], s'6g], lk:g], lyRg], cflb k|s[ofaf6
k|fª\ufl/s pkhx¿sf] k|zf]wg ug{ ;lsG5 .

#=!)=*= k|fª\ufl/s pkhsf] k|zf]wg ;Dea x'Fbf;Dd pTkfbg If]qdf
g} ug'{kb{5 .

#=!)=(= k|zf]lwt k|fª\ufl/s pkh KoflsË ug]{ ;fdfu|L tyf sG6]g/
k'gMk|of]uzLn jf h}ljs k|s[ofaf6 ;8\g] (Biodegradable) /f;folgs
dn, ljifflb jf cGo /;fogaf6 k|b"iff0f/lxt / k|of]u ug'{ cuf8L /fd|f];Fu
;kmf ul/Psf] x'g'kb{5 .

#=!)=!) k|zf]lwt k|fª\ufl/s pkhx¿ e08f/0f ubf{ :ki6 n]an
nufOPsf] x'g'kb{5 .

#=!)=!! k|zf]lwt k|fª\ufl/s / ck|fª\ufl/s pkhx¿ Pp6} ef08f/df
/fVg' k/]df cfk;df gldl;g] u/L /fd|f];Fu 5'§\ofP/ /fVg' kb{5 .

#=!)=!@= e08f/0f pks/0f tyf tyf kmlg{r/sf] ;/;kmfOdf
k|df0fLs/0f lgsfPaf6 :jLs[t ;fdfu|Ldfq k|of]u ug{'kb{5 . k|fª\ufl/s
pkh e08f/0fdf s'g} /f;folgs ljiffbL k|of]u ug{ k/]df k|df0fLs/0f
lgsfosf] k/fdz{ cg';f/ ug'{kb{5 .

#=!)=!#= xfjf /lxt jf sfa{g 8fOcS;fO{8=;lxt KoflsË ug{;lsg]

5 t/ ljt/0fsf] k|of]u ug{ kfOFb}g .
#=!)=!$= k|fª\ufl/s pkh e08f/0f tfkqmd gfKg] ;+oGq ;lxt

lr;f], agfpg], d]lzg - /]lk|mh/]6/_ / g]kfn ;/sf/af6 lgwf{l/t dfkb08
cg';f/sf] a/km k|of]u ug{ ;lsG5 .

#=!)=!% :ki6 n]an ;lxt k|fª\ufl/s / ck|fËfl/s k|zf]lwt pkhx¿
cfk;df gldl;g] u/L oyf]lrt Joj:yf ul/Psf] 5 eg] b'a} vfn] pTkfbg
Pp6} jfxgaf6 9'jfgL tyf cf ];f/ k;f/ ug{ ;lsg] 5 .=

#=!)=!^ k|fylds :t/sf k|fª\ufl/s / ck|fª\ufl/s pkhx¿ Pp6}
e08f/0f ug{ / Pp6} afxgdf /fvL cf];f/ k;f/ ug{ ;lsg] 5}g

dfyL n]lvPsf k|zf]wg ;DaGwLlgb]{lzsfn] cjnDag ug]{ elgPsf ;a}
k|jwfg k'/fug'{ cfjZos x'G5

k|fª\ufl/s j:t'x¿sf] Koflsª\udf lbg'kg]{ Wofgx¿
k|zf]wg ul/;s]kl5 k|;f]lwt j:t'nfO{ /fd|f];Fu KoflsË ug'{kb{5 .

k|;f]lwt j:t' /fVbf klg / Koflsªubf{ klg k|b'if0f x'gaf6 hf]ufpg' kb{5
. k|dfl0fs/0f lgsfon] cg'dlt lbPsf j:t'x¿ dfq k|of]u ug'{ kb{5 .
s[ltd tl/sfaf6 tof/ kfl/Psf kmª\u; ;fg]{ ljifflbx¿ k|of]udf Nofpg
x'Fb}g . /f;folgs kbfy{nfO{ k|of]udf NofO;s]sf efF8f tyf y}nf af]/f
cflbnfO{ k|fª\ufl/s j:t' KoflsË ug{ k|of]u ug{ x'Fb}g . Koflsª\u ubf{
k'g pkof]u tyf k'g k|of]u ug{ x'g]vfnsf h}ljs ljR5]bgzLn, j:t'nfO{
k|of]u ug{ k|f]T;fxg ug'{ kb{5 . xfjf/lxt tyf sfa{g8fO{cS;fO8o'St
Kolsª\u k|o]u ug{ kfOg] k|fjwfg /x]sf] cGt/fli6«o k|df0fLs/0fn] lbPsf]
kfOG5 . s'g} klg /f;fogx¿ hf] k|df0fLs/0f lgsfon] cg'dlt lbPsf]
x'Fb}g k|of]u ug{ kfOFb}g .

n]an 6fF:g] tyf e08f/0f ug]{ sfdsf] ;+lIfKt ljj/0f
s'g} klg j:t' Koflsª\u u/] kl5 To;sf] /fd|f]¿kdf n]an ug'{ kb{5

. e08f/0f ug'{ kg]{ eP e08f/0f tyf laqmL ug'{ kg]{ eP ahf/df k7fpg'
kb{5 . n]jn 6fF:bf /fd|f]¿kdf ljj/0f k|i6 x'g] ul/ 6fF:g' kb{5 . pTkfbs
÷ k|zf]ws ÷ sDkgL hf] o;df ;+nUg 5 To;sf] gfdf, 7]ufgf, n]andf
k|i6;Fu n]v]sf] x'g'kb{5 . cjojsf] gfd, P8]l6ex¿sf] gfd, k|zf]wgubf{
ldnfOPsf j:t'x¿sf] ljj/0f, k|zf]wg tl/sf cflb oyfy{tf k"0f{¿kdf
n]andf pNn]lvt u/L 6fF:g' kb{5 . oxfF P8]l6e eg]sf] s] xf] < eGg]
s'/f 5n{ª\u x'g' kg]{ b]lvG5 . P8]l6E;\ tL j:t'x¿sf] ld>0x'g\ h;nfO{
d'Vo j:t'sf] u'0f:t/ sfod /fVg tyf lau|gaf6 hf]ufpg k|of]u ul/G5
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. e08f/0fdf vf; u/]/ Wofg lbg' kb{5 . c? pTkfbg / k|fª\ufl/s
pTkfbg Ps} 7fpFdf /fVg x'Fb}g olb /fVg' g} kg]{ ePdf /fd|/L n]an /fv]/
ldl;g gkfpg] u/L, k|b'if0f gx'g] u/L, cnUofP/ /fVg ;lsG5 / cf];f/
k;f/ ubf{ Pp6} afxgdf klg nfg ;lsG5 . cfb|tfnfO{ sfod ug]{,
;'sfpg] sfd, lr;f]df /fVg], xfjf/lxtsf] e08f/0f, cflbdf :6\ofG88{n]
lbPsf] cg'dlt tyf ;'emfj cg';f/ e08f/0f ug] { ug' { kb{5 .

ctM cfhsf] /f;folgs s[lif k|0ffnLn] lgDTofpFb} u/]sf] jftfj/0fLo
;fy} To;sf] k|of]uaf6 kg{ uPsf] ;d:t k|f0fL hutdf s'k|efjnfO{
Go"lgs/0f ug'{ cfjZos 5 . To;sf] nflu k|fª\ufl/s dnsf] u'0f:t/
pTkfbg / k|of]usf] ug'{kb{5 . k|fª\ufl/s pTkfbg ug]{ s[ifssf] nflu of]
Pp6f ;ª\lIfKt hfgsf/Ldfq xf] / of] sfg'gL b:tfj]h -lgb]{lzsf_ eg]
xf]Og . o;n] k|fª\ufl/s v]tL ug{ rfxfg] s[ifsnfO{ ;xof]u cjZo k'¥ofpg]
5 t/ k"0f{ ¿kdf k|fª\ufl/s v]tL ug{ rfxfg] s[ifsn] k|fËfl/s s[lif
pTkfbg tyf k|;f]wg, k|0ffnLsf] /fli6«o k|fljlws dfkb08 ;DaGwL
lgb]{lzsf, @)^$
-;+;f]wg @)^%_n] tf]s] adf]lhd g} ug'{kg]{ x'G5 .
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;Gbe{ ;fdfu|L
s[ifsn] k|fËfl/s s[lif pTkfbg tyf k|zf]wg, k|0ffnLsf] /fli6«o k|fljlws
dfkb08 ;DaGwL lgb]{lzsf, @)^$ -;+;f]wg @)^%_ g]kfn ;/sf/, s[lif
tyf ;xsf/L dGqfno, l;+x b/jf/, sf7df0f8f}+, g]kfn;/sf/af6 :jLs[t
@)^%÷!!÷@)

t/sf/L afnLdf d'Vo /f]u tyf sL/fx¿ / ltgsf] Joj:yfkg
tflnd k'l:tsf, lbuf] e"–Joj:yfjkg sfo{qmd, P;=P;= Pd=kL 8s'd]G6
gDa/–!@)

P;=P;= Pd=kL 8s'd]G6 gDa/–#(,#*,!#&, hLjgfzs ljiffbL,
afnL ;+/If0f, lgb]{zgfno, ljiffbL kl~hs/0f tyf Joj:yfkg zfvf
xl/x/ejg n=k'=@)^!

s]zj b]jsf]6f / b]j u'?, t/sf/LafnLdf nfUg], @))#, t/sf/L
afnLdf nfUg] /f]u÷sL/fJoj:yfkgsf nflu s[ifsx¿n] k|of]u ub}{ cfPsf
s]]xL d"Vo jfg:klts ljifflbx¿ P;=P;= Pd=kL 8s'd]G6 gDa/–($
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