
afnL /f]u Joj:yfkgsf
nflu 6«fOsf]8df{
!= kl/ro
6«fOsf]8df{ afnL /f]usf] Joj:yfkgsf nflu lj:t[t cWoog eO{ 
s[ifsx¿n] k|of]u ul//x]sf] df6f]df a:g] Ps k|sf/sf] 9';L xf] . of] 9';L 
cGo 9';Lx¿eGbf ;lhn} km}lnP/ cfkm"'nfO{ ljleGg jftfj/0fdf ;lhn} 
:yflkt ug{ ;Sb5 . 6«fOsf]8df{sf] k|of]u xl/t u[x (Greenhouse) tyf 
Knfli6s 3/ (Plas�c house) h:tf lgolGqt cj:yfdf a9L k|efjsf/L 
x'g] ub{5 (Contreras-Cornejo et al., 2016) . tyflk, v'nf v]tL k|0ffnLdf 
klg o;sf] k|of]u a9\bf] 5 . ljleGg b]zsf cg';Gwfgstf{x¿ v'nf 
v]tL k|0ffnLdf o;sf] s;/L pkof]lutf a9fpg ;lsG5 eGg] vf]hdf 
lg/Gt/ nflu/x]sf 5g\ . 6«fOsf]8df{ ;fdfGotof afnLnfO{ Iflt k'¥ofpg] 
w]/}h;f] 9';Lx¿sf] Joj:yfkgdf pkof]uL eP klg df6f]hlgt /f]ux?sf] 
lgoGq0fdf cem a9L k|efjsf/L kfOPsf] 5 (Timila & Manandhar, 2011; 
Manandhar & Timila, 2019) . 
v]taf/Ldf 6«fOsf]8df{ k|of]u ug{'sf w]/} kmfObfx¿ 5g\ . o;nfO{ aLp–pkrf/, a]gf{–pkrf/, nx/f / kft tyf df6f] pkrf/df dfq 
geP/ h}ljs dnsf] ¿kdf klg pkof]u ug{ ;lsG5 . 6«fOsf]8df{n] afnL la?jfsf] h/fsf] jl/k/L (Rhizosphere) /x]sf 
nfesf/L ;"IdhLj ;d'bfonfO{ :yflkt ug{ d2t ug]{, afnL la?jfdf /f]u nufpg] 9';Lx¿nfO{ a9\g / km}lngaf6 lgoGq0f 
ug]{, la?jfsf] j[l4 ljsf;df ;xof]u k''¥ofpg], la?jfsf] vfBtTj u|x0f ug]{ Ifdtf a9fpg] / la?jfsf] /f]u k|lt/f]w Ifdtf j[l4 
ug]{ cflb sfd ub{5 (Harman, 2006) . g]kfndf afnL /f]u Joj:yfkgdf 6«fOsf]8df{ xf/lhPgd (Trichoderma harzianum) 
/ 6«fOsf]8df{ lel/8] (T. viride) k|hfltx¿sf] k|of]u ug]{ ul/Psf] 5 .

@= 6«fOsf]8df{n] afnL /f]u lgoGq0f ug]{ tl/sf

@=! 9';Lsf] k/hLjL eP/
6«fOsf]8df{n] xflgsf/s 9';Lsf] k/hLjLsf] ?kdf /x]/ To;nfO{ j[l4 x'g glbO bafP/ jf pQm 
9';LnfO{ df/]/ lgoGq0f ub{5 . afnL la?jfdf /f]u nufpg] 9';Lsf] k/hLjL eP/ To;sf] 
lgoGq0f ug{' 6«fOsf]8df{sf] k|d'v ljz]iftf xf] (Pokhrel et al., 2022) . 6«fOsf]8df{n] 
xflgsf/s 9';Lx¿sf] k/hLjL aGg] qmddf ljleGg /0fgLltx¿ cjnDag ub{5 . o:tf 
/0fgLltx?df o;af6 pTkfbg x'g] OGhfOdx? h:t} k|f]l6Ph, sfOl6g]h cflbsf]] ;xof]un] 
xflgsf/s 9';Lx¿sf] klxrfg ug]{, 5'6\6} vfnsf] cª\s'/ (Appresorium) lgsfn]/ 

xflgsf/s 9';Lleq l5g]{ / xflgsf/s 9';Lsf] sf]if laufg]{]{ h:tf sfo{x? kb{5g\ (Elad et 
al., 1983) .

@=@ 9';Lx?;“u k|lt:kwf{ u/]/
6«fOsf]8df{ l56f] km}ng] ePsfn] afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ vfBtTjsf] 
sdL tyf 7fpFsf] cefj u/fO{ afnL /f]u lgoGq0fdf ;xof]u k'¥ofpg'sf ;fy} 
d]6faf]nfO6x¿ (Metabolites) h:t} kf]lns]6fO8\; (Polyke�des), cNsfnf]O8\; 

(Alkaloides) cflbsf] pTkfbg u/L xflgsf/s /f]usf hLjf0f'x¿sf] ljsf; 
k|lqmofnfO{ l9nf] u/fpg] jf lgoGq0f ug]{ ub{5 . o;/L k|lt:kwf{ x'Fbf 6«fOsf]8df{n] 
lglZrt 7fpFdf pknAw vfBtTj pkef]u u/L afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ 
vfg] s'/faf6 jl~rt u/fO{ lbG5, h;n] ubf{ tL 9';Lx¿sf] /fd|f] ljsf; x'g ;Sb}g 
/ ltgn] 6«fOsf]8df{;Fu k|lt:kwf{ ug{ ;Sb}g (Howell, 2002).

@=# la?jfsf] j[l4 ljsf;df ;xof]u
6«fOsf]8df{ la?jfsf] h/f km}ng] If]qdf /xg] x'gfn] h/fx¿sf] ljsf;df k|ToIf 
of]ubfg k'¥ofpFb5 . ljsl;t h/fx?n] df6f]df /x]sf vfBtTjx? ;lhn} 
lnO{ la?jfnfO{ :j:y / /fd|f] agfpF5 . 6«fOsf]8df{sf] k|of]un] la?jfsf] h/f 
/ kftdf gfO6«f]hg, kmf]:kmf]/;, kf]6f; / SoflN;od h:tf k|d'v tTjx? / 
kmnfd, DofGufg]h, lh+s / sk/ h:tf ;"IdtTjx¿sf] dfqf klg a9fPsf] 
kfOG5 (Altomare et al., 1999) . h;sf sf/0f 6«fOsf]8df{ k|of]u ugf{n] 
pTkfbgdf j[l4 x'G5 .

@=$ la?jfdf /f]u k|lt/f]wfTds Ifdtfsf] ljsf;  
la?jfsf] h/f If]qdf 6«fOsf]8df{sf] pkl:yltn] ubf{ la?jfsf sf]ifn] ljleGg /f]u;Fu 
k|lt/f]w ug{;Sg] kmfObfhgs OGhfOd pTkfbg ub{5g\ . tL OGhfOdx¿aLrsf] 
cGt/lqmofn] la?jfdf /f]u k|lt/f]wfTds Ifdtf (Induced resistance) sf] 
ljsf; x'g hfG5 . o;/L la?jfdf ljsl;t x'g] /f]u k|lt/f]wfTds Ifdtf ljleGg 
afnLcg';f/ km/s x'g ;Sb5, h'g s'/f afnL nufOg] If]qsf] jftfj/0f / /f]usf] 
sf/s tTjn] lgwf{/0f ub{5 .

@=% PlG6afof]l6s pTkfbg u/]/
6«fOsf]8df{n] ljleGg PlG6afof]l6s / sd cf0fljs tf}n ePsf 
of}lusx¿sf] pTkfbg u/L afnL la?jfdf /f]u nufpg] xflgsf/s 
9';Lx¿nfO{ lgoGq0f ub{5 . o;sf] nflu ljleGg d]6faf]nfO6x¿ h:t}M 
k]K6fOaf]N;, 6/lkG;, kf]lns]6fO8\;, Unfof]6f]lS;g / Unfof]efOl/g cflb 
;lqmo /xG5g\ (Müller et al., 2013) .

#= 6«fOsf]8df{sf] k|of]u
6«fOsf]8df{sf] k|of]u ubf{ ;fgf ;fgf s'/fdf Wofg lbg h?/L x'G5 . ahf/df 6«fOsf]8df{sf emf]n / w'nf] u/]/ b'O{ kmd{'n];gx¿ 
lsGg kfOG5 . o;/L k|fKt x'g] 6«fOsf]8df{sf kmd{'n];gdf ;j{k|yd 6«fOsf]8df{sf lahf0f'x? (Spores) hLljt x'g h?/L x'G5 
. o;sf] nflu 6«fOsf]8df{nfO{ ljleGg j:t'x? h:t} wfgsf] e';, sf]bfsf bfgf cflbdf pdf/]/ k/LIf0f ug{ ;lsG5 . o;/L 
k/LIf0f ug{sf nflu 6«fOsf]8df{sf] w'nf] jf emf]n kmd{'n];gnfO{ dfly plNnlvt a:t'x?df /fv]/ @%–@& l8u|L ;]lN;o; 
tfkqmdsf] cj:yfdf /fvL 6«fOsf]8df{ pd|]sf] x]g{ ;lsG5 . pknAw eP;Dd tfhf pTkfbg ul/Psf] 6«fOsf]8df{ k|of]u ug{' 
;a}eGbf /fd|f] x'G5 . o; k|of]hgsf] nflu Pg=lk=l8=P= n] 6«fOsf]8df{ 3/ (Trichoderma House) g} ;~rfngdf NofPsf] 5 .
aLp pkrf/ M 6«fOsf]8df{n] aLp pkrf/ ubf{ aLpnfO{ kfgLn] kvfnL k|lt s]=hL= aLpdf ;fdfGotof !) u|fd÷!) Pd=Pn= 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ sf b/n] 6«fOsf]8df{ kfp8/÷emf]n ldnfO{ aLpdf df]n]/ $–^ 306f 5fofFdf 
;'sfO{ pkrf/ ul/Psf] aLpsf] ?kdf k|of]u ug{ ;lsG5 . 
sDkf]:6 jf uf]a/dnsf] pkrf/ M 6«fOsf]8df{af6 sDkf]i6 jf uf]a/dnsf] pkrf/ ubf{, $ s]=hL= kfp8/ jf $ ln6/ emf]n 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !)) s]=hL= -pTkfbsn] n]andf pNn]v 
u/]sf] dfqfcg';f/_ /fd|/L kfs]sf] dndf ld;fP/ & lbg;Dd Knfl:6sn] 5f]k]/ /fvL 6«fOsf]–sDkf]:6sf] ?kdf tof/ 
ug{ ;lsG5 . o;/L tof/ ul/Psf] !)) s]=hL= 6«fOsf]–sDkf]i6nfO{ $* s6\7f -#@ /f]kgL_ hUufdf k|of]u ug{ ;lsG5  
la?jf pkrf/ M 6«fOsf]8df{n] la?jf pkrf/ ubf{ k|lt ln6/ kfgLdf !) u|fd÷!) Pd=Pn= -pTkfbsn] n]andf pNn]v u/]sf] 
dfqf_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !))) Pd=Pn= kfgLdf 3f]n]/ agfPsf] 3f]ndf la?jfsf] h/fnfO{ #)–%) ldg]6;Dd 8'afP/ 
pkrf/  ug{ ;lsG5 . o;/L pkrf/ ul/Psf] la?jfnfO{ nuQ} v]taf/Ldf ;fg{' kb{5 .
dfly lbOPsf dfqf ahf/df kfOg] kfp8/ jf emf]n 6«fOsf]8df{sf] nflu xf] . To;afx]s Pg=lk=l8=P= jf cGo ;|f]tx?af6 
wfgsf] e';, sf]bf] cflbdf tfhf pTkfbg ul/Psf 6«fOsf]8df{ kfpg ;lsG5 . tL 6«fOsf]8df{ pTkfbsn] u/]sf] tl/sf / 
l;kmfl/; dfqfadf]lhd k|of]u ug'{kg]{ x'G5 .

$= 6«fOsf]8df{n] lgoGq0f ug]{ s]xL /f]u / ltgsf sf/s hLjf0f'x?
tflnsf != 6«fO{sf]8df{sf] k|of]un] Joj:yfkg ug{ ;lsg] s]xL /f]ux? / ltgsf hLjf0f'x?

6fO{sf]8df{ k|of]udf Wofg lbg'kg]{ s'/fx? 
• 6«fOsf]8df{ k|of]u ul/;s]kl5 s'g} klg 9';Lgfzs ljiffbL 5g{' x'Fb}g . 6«fOsf]8df{ afFRg / j[l4sf] nflu lr:ofgsf] 

cfjZostf kb{5 To;}n] ;'Vvf df6f]df 5bf{ k|efjsf/L x'Fb}g . ;fy}, 6«fOsf]8df{af6 pkrf/ ul/Psf aLp jf af]6la?jfnfO{ 
/f]Kg'cl3 k|ToIf ;"o{sf] k|sfz kg]{ 7fpFdf /fVg' x'Fb}g .

• :yfgLo :t/sf] jf /}yfg] 6«fOsf]8df{{ a9L k|efjsf/L x'g] ePsfn] ;Dej eP;Dd ldNbf]h'Nbf] ef}}uf]lns cj:yfsf] 
6«fOsf]8df{{ k|of]u ug{ /fd|f] x'G5 . 

• 6«fOsf]8df{sf] kmd{'n];gdf lahf0f'x¿nfO{ hLljt /fVgsf] nflu e08f/0f:yndf @)–@% l8=;]= eGbf a9L tfkqmd x'g lbg' 
x'Fb}g / k|of]u ug{'eGbf cufl8 kmd{'n];gdf lahf0f'x¿ hLljt /x]sf] g/x]sf] k/LIf0f ug{' kb{5 .

;Gbe{ ;fdu|Lx?

6«fOsf]8df{sf] 9';L



!= kl/ro
6«fOsf]8df{ afnL /f]usf] Joj:yfkgsf nflu lj:t[t cWoog eO{ 
s[ifsx¿n] k|of]u ul//x]sf] df6f]df a:g] Ps k|sf/sf] 9';L xf] . of] 9';L 
cGo 9';Lx¿eGbf ;lhn} km}lnP/ cfkm"'nfO{ ljleGg jftfj/0fdf ;lhn} 
:yflkt ug{ ;Sb5 . 6«fOsf]8df{sf] k|of]u xl/t u[x (Greenhouse) tyf 
Knfli6s 3/ (Plas�c house) h:tf lgolGqt cj:yfdf a9L k|efjsf/L 
x'g] ub{5 (Contreras-Cornejo et al., 2016) . tyflk, v'nf v]tL k|0ffnLdf 
klg o;sf] k|of]u a9\bf] 5 . ljleGg b]zsf cg';Gwfgstf{x¿ v'nf 
v]tL k|0ffnLdf o;sf] s;/L pkof]lutf a9fpg ;lsG5 eGg] vf]hdf 
lg/Gt/ nflu/x]sf 5g\ . 6«fOsf]8df{ ;fdfGotof afnLnfO{ Iflt k'¥ofpg] 
w]/}h;f] 9';Lx¿sf] Joj:yfkgdf pkof]uL eP klg df6f]hlgt /f]ux?sf] 
lgoGq0fdf cem a9L k|efjsf/L kfOPsf] 5 (Timila & Manandhar, 2011; 
Manandhar & Timila, 2019) . 
v]taf/Ldf 6«fOsf]8df{ k|of]u ug{'sf w]/} kmfObfx¿ 5g\ . o;nfO{ aLp–pkrf/, a]gf{–pkrf/, nx/f / kft tyf df6f] pkrf/df dfq 
geP/ h}ljs dnsf] ¿kdf klg pkof]u ug{ ;lsG5 . 6«fOsf]8df{n] afnL la?jfsf] h/fsf] jl/k/L (Rhizosphere) /x]sf 
nfesf/L ;"IdhLj ;d'bfonfO{ :yflkt ug{ d2t ug]{, afnL la?jfdf /f]u nufpg] 9';Lx¿nfO{ a9\g / km}lngaf6 lgoGq0f 
ug]{, la?jfsf] j[l4 ljsf;df ;xof]u k''¥ofpg], la?jfsf] vfBtTj u|x0f ug]{ Ifdtf a9fpg] / la?jfsf] /f]u k|lt/f]w Ifdtf j[l4 
ug]{ cflb sfd ub{5 (Harman, 2006) . g]kfndf afnL /f]u Joj:yfkgdf 6«fOsf]8df{ xf/lhPgd (Trichoderma harzianum) 
/ 6«fOsf]8df{ lel/8] (T. viride) k|hfltx¿sf] k|of]u ug]{ ul/Psf] 5 .

@= 6«fOsf]8df{n] afnL /f]u lgoGq0f ug]{ tl/sf

@=! 9';Lsf] k/hLjL eP/
6«fOsf]8df{n] xflgsf/s 9';Lsf] k/hLjLsf] ?kdf /x]/ To;nfO{ j[l4 x'g glbO bafP/ jf pQm 
9';LnfO{ df/]/ lgoGq0f ub{5 . afnL la?jfdf /f]u nufpg] 9';Lsf] k/hLjL eP/ To;sf] 
lgoGq0f ug{' 6«fOsf]8df{sf] k|d'v ljz]iftf xf] (Pokhrel et al., 2022) . 6«fOsf]8df{n] 
xflgsf/s 9';Lx¿sf] k/hLjL aGg] qmddf ljleGg /0fgLltx¿ cjnDag ub{5 . o:tf 
/0fgLltx?df o;af6 pTkfbg x'g] OGhfOdx? h:t} k|f]l6Ph, sfOl6g]h cflbsf]] ;xof]un] 
xflgsf/s 9';Lx¿sf] klxrfg ug]{, 5'6\6} vfnsf] cª\s'/ (Appresorium) lgsfn]/ 

xflgsf/s 9';Lleq l5g]{ / xflgsf/s 9';Lsf] sf]if laufg]{]{ h:tf sfo{x? kb{5g\ (Elad et 
al., 1983) .

@=@ 9';Lx?;“u k|lt:kwf{ u/]/
6«fOsf]8df{ l56f] km}ng] ePsfn] afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ vfBtTjsf] 
sdL tyf 7fpFsf] cefj u/fO{ afnL /f]u lgoGq0fdf ;xof]u k'¥ofpg'sf ;fy} 
d]6faf]nfO6x¿ (Metabolites) h:t} kf]lns]6fO8\; (Polyke�des), cNsfnf]O8\; 

(Alkaloides) cflbsf] pTkfbg u/L xflgsf/s /f]usf hLjf0f'x¿sf] ljsf; 
k|lqmofnfO{ l9nf] u/fpg] jf lgoGq0f ug]{ ub{5 . o;/L k|lt:kwf{ x'Fbf 6«fOsf]8df{n] 
lglZrt 7fpFdf pknAw vfBtTj pkef]u u/L afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ 
vfg] s'/faf6 jl~rt u/fO{ lbG5, h;n] ubf{ tL 9';Lx¿sf] /fd|f] ljsf; x'g ;Sb}g 
/ ltgn] 6«fOsf]8df{;Fu k|lt:kwf{ ug{ ;Sb}g (Howell, 2002).

@=# la?jfsf] j[l4 ljsf;df ;xof]u
6«fOsf]8df{ la?jfsf] h/f km}ng] If]qdf /xg] x'gfn] h/fx¿sf] ljsf;df k|ToIf 
of]ubfg k'¥ofpFb5 . ljsl;t h/fx?n] df6f]df /x]sf vfBtTjx? ;lhn} 
lnO{ la?jfnfO{ :j:y / /fd|f] agfpF5 . 6«fOsf]8df{sf] k|of]un] la?jfsf] h/f 
/ kftdf gfO6«f]hg, kmf]:kmf]/;, kf]6f; / SoflN;od h:tf k|d'v tTjx? / 
kmnfd, DofGufg]h, lh+s / sk/ h:tf ;"IdtTjx¿sf] dfqf klg a9fPsf] 
kfOG5 (Altomare et al., 1999) . h;sf sf/0f 6«fOsf]8df{ k|of]u ugf{n] 
pTkfbgdf j[l4 x'G5 .

@=$ la?jfdf /f]u k|lt/f]wfTds Ifdtfsf] ljsf;  
la?jfsf] h/f If]qdf 6«fOsf]8df{sf] pkl:yltn] ubf{ la?jfsf sf]ifn] ljleGg /f]u;Fu 
k|lt/f]w ug{;Sg] kmfObfhgs OGhfOd pTkfbg ub{5g\ . tL OGhfOdx¿aLrsf] 
cGt/lqmofn] la?jfdf /f]u k|lt/f]wfTds Ifdtf (Induced resistance) sf] 
ljsf; x'g hfG5 . o;/L la?jfdf ljsl;t x'g] /f]u k|lt/f]wfTds Ifdtf ljleGg 
afnLcg';f/ km/s x'g ;Sb5, h'g s'/f afnL nufOg] If]qsf] jftfj/0f / /f]usf] 
sf/s tTjn] lgwf{/0f ub{5 .

@=% PlG6afof]l6s pTkfbg u/]/
6«fOsf]8df{n] ljleGg PlG6afof]l6s / sd cf0fljs tf}n ePsf 
of}lusx¿sf] pTkfbg u/L afnL la?jfdf /f]u nufpg] xflgsf/s 
9';Lx¿nfO{ lgoGq0f ub{5 . o;sf] nflu ljleGg d]6faf]nfO6x¿ h:t}M 
k]K6fOaf]N;, 6/lkG;, kf]lns]6fO8\;, Unfof]6f]lS;g / Unfof]efOl/g cflb 
;lqmo /xG5g\ (Müller et al., 2013) .

#= 6«fOsf]8df{sf] k|of]u
6«fOsf]8df{sf] k|of]u ubf{ ;fgf ;fgf s'/fdf Wofg lbg h?/L x'G5 . ahf/df 6«fOsf]8df{sf emf]n / w'nf] u/]/ b'O{ kmd{'n];gx¿ 
lsGg kfOG5 . o;/L k|fKt x'g] 6«fOsf]8df{sf kmd{'n];gdf ;j{k|yd 6«fOsf]8df{sf lahf0f'x? (Spores) hLljt x'g h?/L x'G5 
. o;sf] nflu 6«fOsf]8df{nfO{ ljleGg j:t'x? h:t} wfgsf] e';, sf]bfsf bfgf cflbdf pdf/]/ k/LIf0f ug{ ;lsG5 . o;/L 
k/LIf0f ug{sf nflu 6«fOsf]8df{sf] w'nf] jf emf]n kmd{'n];gnfO{ dfly plNnlvt a:t'x?df /fv]/ @%–@& l8u|L ;]lN;o; 
tfkqmdsf] cj:yfdf /fvL 6«fOsf]8df{ pd|]sf] x]g{ ;lsG5 . pknAw eP;Dd tfhf pTkfbg ul/Psf] 6«fOsf]8df{ k|of]u ug{' 
;a}eGbf /fd|f] x'G5 . o; k|of]hgsf] nflu Pg=lk=l8=P= n] 6«fOsf]8df{ 3/ (Trichoderma House) g} ;~rfngdf NofPsf] 5 .
aLp pkrf/ M 6«fOsf]8df{n] aLp pkrf/ ubf{ aLpnfO{ kfgLn] kvfnL k|lt s]=hL= aLpdf ;fdfGotof !) u|fd÷!) Pd=Pn= 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ sf b/n] 6«fOsf]8df{ kfp8/÷emf]n ldnfO{ aLpdf df]n]/ $–^ 306f 5fofFdf 
;'sfO{ pkrf/ ul/Psf] aLpsf] ?kdf k|of]u ug{ ;lsG5 . 
sDkf]:6 jf uf]a/dnsf] pkrf/ M 6«fOsf]8df{af6 sDkf]i6 jf uf]a/dnsf] pkrf/ ubf{, $ s]=hL= kfp8/ jf $ ln6/ emf]n 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !)) s]=hL= -pTkfbsn] n]andf pNn]v 
u/]sf] dfqfcg';f/_ /fd|/L kfs]sf] dndf ld;fP/ & lbg;Dd Knfl:6sn] 5f]k]/ /fvL 6«fOsf]–sDkf]:6sf] ?kdf tof/ 
ug{ ;lsG5 . o;/L tof/ ul/Psf] !)) s]=hL= 6«fOsf]–sDkf]i6nfO{ $* s6\7f -#@ /f]kgL_ hUufdf k|of]u ug{ ;lsG5  
la?jf pkrf/ M 6«fOsf]8df{n] la?jf pkrf/ ubf{ k|lt ln6/ kfgLdf !) u|fd÷!) Pd=Pn= -pTkfbsn] n]andf pNn]v u/]sf] 
dfqf_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !))) Pd=Pn= kfgLdf 3f]n]/ agfPsf] 3f]ndf la?jfsf] h/fnfO{ #)–%) ldg]6;Dd 8'afP/ 
pkrf/  ug{ ;lsG5 . o;/L pkrf/ ul/Psf] la?jfnfO{ nuQ} v]taf/Ldf ;fg{' kb{5 .
dfly lbOPsf dfqf ahf/df kfOg] kfp8/ jf emf]n 6«fOsf]8df{sf] nflu xf] . To;afx]s Pg=lk=l8=P= jf cGo ;|f]tx?af6 
wfgsf] e';, sf]bf] cflbdf tfhf pTkfbg ul/Psf 6«fOsf]8df{ kfpg ;lsG5 . tL 6«fOsf]8df{ pTkfbsn] u/]sf] tl/sf / 
l;kmfl/; dfqfadf]lhd k|of]u ug'{kg]{ x'G5 .

$= 6«fOsf]8df{n] lgoGq0f ug]{ s]xL /f]u / ltgsf sf/s hLjf0f'x?
tflnsf != 6«fO{sf]8df{sf] k|of]un] Joj:yfkg ug{ ;lsg] s]xL /f]ux? / ltgsf hLjf0f'x?

6fO{sf]8df{ k|of]udf Wofg lbg'kg]{ s'/fx? 
• 6«fOsf]8df{ k|of]u ul/;s]kl5 s'g} klg 9';Lgfzs ljiffbL 5g{' x'Fb}g . 6«fOsf]8df{ afFRg / j[l4sf] nflu lr:ofgsf] 

cfjZostf kb{5 To;}n] ;'Vvf df6f]df 5bf{ k|efjsf/L x'Fb}g . ;fy}, 6«fOsf]8df{af6 pkrf/ ul/Psf aLp jf af]6la?jfnfO{ 
/f]Kg'cl3 k|ToIf ;"o{sf] k|sfz kg]{ 7fpFdf /fVg' x'Fb}g .

• :yfgLo :t/sf] jf /}yfg] 6«fOsf]8df{{ a9L k|efjsf/L x'g] ePsfn] ;Dej eP;Dd ldNbf]h'Nbf] ef}}uf]lns cj:yfsf] 
6«fOsf]8df{{ k|of]u ug{ /fd|f] x'G5 . 

• 6«fOsf]8df{sf] kmd{'n];gdf lahf0f'x¿nfO{ hLljt /fVgsf] nflu e08f/0f:yndf @)–@% l8=;]= eGbf a9L tfkqmd x'g lbg' 
x'Fb}g / k|of]u ug{'eGbf cufl8 kmd{'n];gdf lahf0f'x¿ hLljt /x]sf] g/x]sf] k/LIf0f ug{' kb{5 .

;Gbe{ ;fdu|Lx?



k'gZr M 6«fOsf]8df{ w]/} hflt k|hfltsf x'G5g\ . ;a} 6«fOsf]8df{n] dfly pNn]lvt afnL la?jfsf ;a} lsl;dsf /f]ux?sf] lgoGq0f ub}{gg\ . 

!= kl/ro
6«fOsf]8df{ afnL /f]usf] Joj:yfkgsf nflu lj:t[t cWoog eO{ 
s[ifsx¿n] k|of]u ul//x]sf] df6f]df a:g] Ps k|sf/sf] 9';L xf] . of] 9';L 
cGo 9';Lx¿eGbf ;lhn} km}lnP/ cfkm"'nfO{ ljleGg jftfj/0fdf ;lhn} 
:yflkt ug{ ;Sb5 . 6«fOsf]8df{sf] k|of]u xl/t u[x (Greenhouse) tyf 
Knfli6s 3/ (Plas�c house) h:tf lgolGqt cj:yfdf a9L k|efjsf/L 
x'g] ub{5 (Contreras-Cornejo et al., 2016) . tyflk, v'nf v]tL k|0ffnLdf 
klg o;sf] k|of]u a9\bf] 5 . ljleGg b]zsf cg';Gwfgstf{x¿ v'nf 
v]tL k|0ffnLdf o;sf] s;/L pkof]lutf a9fpg ;lsG5 eGg] vf]hdf 
lg/Gt/ nflu/x]sf 5g\ . 6«fOsf]8df{ ;fdfGotof afnLnfO{ Iflt k'¥ofpg] 
w]/}h;f] 9';Lx¿sf] Joj:yfkgdf pkof]uL eP klg df6f]hlgt /f]ux?sf] 
lgoGq0fdf cem a9L k|efjsf/L kfOPsf] 5 (Timila & Manandhar, 2011; 
Manandhar & Timila, 2019) . 
v]taf/Ldf 6«fOsf]8df{ k|of]u ug{'sf w]/} kmfObfx¿ 5g\ . o;nfO{ aLp–pkrf/, a]gf{–pkrf/, nx/f / kft tyf df6f] pkrf/df dfq 
geP/ h}ljs dnsf] ¿kdf klg pkof]u ug{ ;lsG5 . 6«fOsf]8df{n] afnL la?jfsf] h/fsf] jl/k/L (Rhizosphere) /x]sf 
nfesf/L ;"IdhLj ;d'bfonfO{ :yflkt ug{ d2t ug]{, afnL la?jfdf /f]u nufpg] 9';Lx¿nfO{ a9\g / km}lngaf6 lgoGq0f 
ug]{, la?jfsf] j[l4 ljsf;df ;xof]u k''¥ofpg], la?jfsf] vfBtTj u|x0f ug]{ Ifdtf a9fpg] / la?jfsf] /f]u k|lt/f]w Ifdtf j[l4 
ug]{ cflb sfd ub{5 (Harman, 2006) . g]kfndf afnL /f]u Joj:yfkgdf 6«fOsf]8df{ xf/lhPgd (Trichoderma harzianum) 
/ 6«fOsf]8df{ lel/8] (T. viride) k|hfltx¿sf] k|of]u ug]{ ul/Psf] 5 .

@= 6«fOsf]8df{n] afnL /f]u lgoGq0f ug]{ tl/sf

@=! 9';Lsf] k/hLjL eP/
6«fOsf]8df{n] xflgsf/s 9';Lsf] k/hLjLsf] ?kdf /x]/ To;nfO{ j[l4 x'g glbO bafP/ jf pQm 
9';LnfO{ df/]/ lgoGq0f ub{5 . afnL la?jfdf /f]u nufpg] 9';Lsf] k/hLjL eP/ To;sf] 
lgoGq0f ug{' 6«fOsf]8df{sf] k|d'v ljz]iftf xf] (Pokhrel et al., 2022) . 6«fOsf]8df{n] 
xflgsf/s 9';Lx¿sf] k/hLjL aGg] qmddf ljleGg /0fgLltx¿ cjnDag ub{5 . o:tf 
/0fgLltx?df o;af6 pTkfbg x'g] OGhfOdx? h:t} k|f]l6Ph, sfOl6g]h cflbsf]] ;xof]un] 
xflgsf/s 9';Lx¿sf] klxrfg ug]{, 5'6\6} vfnsf] cª\s'/ (Appresorium) lgsfn]/ 

xflgsf/s 9';Lleq l5g]{ / xflgsf/s 9';Lsf] sf]if laufg]{]{ h:tf sfo{x? kb{5g\ (Elad et 
al., 1983) .

@=@ 9';Lx?;“u k|lt:kwf{ u/]/
6«fOsf]8df{ l56f] km}ng] ePsfn] afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ vfBtTjsf] 
sdL tyf 7fpFsf] cefj u/fO{ afnL /f]u lgoGq0fdf ;xof]u k'¥ofpg'sf ;fy} 
d]6faf]nfO6x¿ (Metabolites) h:t} kf]lns]6fO8\; (Polyke�des), cNsfnf]O8\; 

(Alkaloides) cflbsf] pTkfbg u/L xflgsf/s /f]usf hLjf0f'x¿sf] ljsf; 
k|lqmofnfO{ l9nf] u/fpg] jf lgoGq0f ug]{ ub{5 . o;/L k|lt:kwf{ x'Fbf 6«fOsf]8df{n] 
lglZrt 7fpFdf pknAw vfBtTj pkef]u u/L afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ 
vfg] s'/faf6 jl~rt u/fO{ lbG5, h;n] ubf{ tL 9';Lx¿sf] /fd|f] ljsf; x'g ;Sb}g 
/ ltgn] 6«fOsf]8df{;Fu k|lt:kwf{ ug{ ;Sb}g (Howell, 2002).

@=# la?jfsf] j[l4 ljsf;df ;xof]u
6«fOsf]8df{ la?jfsf] h/f km}ng] If]qdf /xg] x'gfn] h/fx¿sf] ljsf;df k|ToIf 
of]ubfg k'¥ofpFb5 . ljsl;t h/fx?n] df6f]df /x]sf vfBtTjx? ;lhn} 
lnO{ la?jfnfO{ :j:y / /fd|f] agfpF5 . 6«fOsf]8df{sf] k|of]un] la?jfsf] h/f 
/ kftdf gfO6«f]hg, kmf]:kmf]/;, kf]6f; / SoflN;od h:tf k|d'v tTjx? / 
kmnfd, DofGufg]h, lh+s / sk/ h:tf ;"IdtTjx¿sf] dfqf klg a9fPsf] 
kfOG5 (Altomare et al., 1999) . h;sf sf/0f 6«fOsf]8df{ k|of]u ugf{n] 
pTkfbgdf j[l4 x'G5 .

@=$ la?jfdf /f]u k|lt/f]wfTds Ifdtfsf] ljsf;  
la?jfsf] h/f If]qdf 6«fOsf]8df{sf] pkl:yltn] ubf{ la?jfsf sf]ifn] ljleGg /f]u;Fu 
k|lt/f]w ug{;Sg] kmfObfhgs OGhfOd pTkfbg ub{5g\ . tL OGhfOdx¿aLrsf] 
cGt/lqmofn] la?jfdf /f]u k|lt/f]wfTds Ifdtf (Induced resistance) sf] 
ljsf; x'g hfG5 . o;/L la?jfdf ljsl;t x'g] /f]u k|lt/f]wfTds Ifdtf ljleGg 
afnLcg';f/ km/s x'g ;Sb5, h'g s'/f afnL nufOg] If]qsf] jftfj/0f / /f]usf] 
sf/s tTjn] lgwf{/0f ub{5 .

@=% PlG6afof]l6s pTkfbg u/]/
6«fOsf]8df{n] ljleGg PlG6afof]l6s / sd cf0fljs tf}n ePsf 
of}lusx¿sf] pTkfbg u/L afnL la?jfdf /f]u nufpg] xflgsf/s 
9';Lx¿nfO{ lgoGq0f ub{5 . o;sf] nflu ljleGg d]6faf]nfO6x¿ h:t}M 
k]K6fOaf]N;, 6/lkG;, kf]lns]6fO8\;, Unfof]6f]lS;g / Unfof]efOl/g cflb 
;lqmo /xG5g\ (Müller et al., 2013) .

#= 6«fOsf]8df{sf] k|of]u
6«fOsf]8df{sf] k|of]u ubf{ ;fgf ;fgf s'/fdf Wofg lbg h?/L x'G5 . ahf/df 6«fOsf]8df{sf emf]n / w'nf] u/]/ b'O{ kmd{'n];gx¿ 
lsGg kfOG5 . o;/L k|fKt x'g] 6«fOsf]8df{sf kmd{'n];gdf ;j{k|yd 6«fOsf]8df{sf lahf0f'x? (Spores) hLljt x'g h?/L x'G5 
. o;sf] nflu 6«fOsf]8df{nfO{ ljleGg j:t'x? h:t} wfgsf] e';, sf]bfsf bfgf cflbdf pdf/]/ k/LIf0f ug{ ;lsG5 . o;/L 
k/LIf0f ug{sf nflu 6«fOsf]8df{sf] w'nf] jf emf]n kmd{'n];gnfO{ dfly plNnlvt a:t'x?df /fv]/ @%–@& l8u|L ;]lN;o; 
tfkqmdsf] cj:yfdf /fvL 6«fOsf]8df{ pd|]sf] x]g{ ;lsG5 . pknAw eP;Dd tfhf pTkfbg ul/Psf] 6«fOsf]8df{ k|of]u ug{' 
;a}eGbf /fd|f] x'G5 . o; k|of]hgsf] nflu Pg=lk=l8=P= n] 6«fOsf]8df{ 3/ (Trichoderma House) g} ;~rfngdf NofPsf] 5 .
aLp pkrf/ M 6«fOsf]8df{n] aLp pkrf/ ubf{ aLpnfO{ kfgLn] kvfnL k|lt s]=hL= aLpdf ;fdfGotof !) u|fd÷!) Pd=Pn= 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ sf b/n] 6«fOsf]8df{ kfp8/÷emf]n ldnfO{ aLpdf df]n]/ $–^ 306f 5fofFdf 
;'sfO{ pkrf/ ul/Psf] aLpsf] ?kdf k|of]u ug{ ;lsG5 . 
sDkf]:6 jf uf]a/dnsf] pkrf/ M 6«fOsf]8df{af6 sDkf]i6 jf uf]a/dnsf] pkrf/ ubf{, $ s]=hL= kfp8/ jf $ ln6/ emf]n 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !)) s]=hL= -pTkfbsn] n]andf pNn]v 
u/]sf] dfqfcg';f/_ /fd|/L kfs]sf] dndf ld;fP/ & lbg;Dd Knfl:6sn] 5f]k]/ /fvL 6«fOsf]–sDkf]:6sf] ?kdf tof/ 
ug{ ;lsG5 . o;/L tof/ ul/Psf] !)) s]=hL= 6«fOsf]–sDkf]i6nfO{ $* s6\7f -#@ /f]kgL_ hUufdf k|of]u ug{ ;lsG5  
la?jf pkrf/ M 6«fOsf]8df{n] la?jf pkrf/ ubf{ k|lt ln6/ kfgLdf !) u|fd÷!) Pd=Pn= -pTkfbsn] n]andf pNn]v u/]sf] 
dfqf_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !))) Pd=Pn= kfgLdf 3f]n]/ agfPsf] 3f]ndf la?jfsf] h/fnfO{ #)–%) ldg]6;Dd 8'afP/ 
pkrf/  ug{ ;lsG5 . o;/L pkrf/ ul/Psf] la?jfnfO{ nuQ} v]taf/Ldf ;fg{' kb{5 .
dfly lbOPsf dfqf ahf/df kfOg] kfp8/ jf emf]n 6«fOsf]8df{sf] nflu xf] . To;afx]s Pg=lk=l8=P= jf cGo ;|f]tx?af6 
wfgsf] e';, sf]bf] cflbdf tfhf pTkfbg ul/Psf 6«fOsf]8df{ kfpg ;lsG5 . tL 6«fOsf]8df{ pTkfbsn] u/]sf] tl/sf / 
l;kmfl/; dfqfadf]lhd k|of]u ug'{kg]{ x'G5 .

$= 6«fOsf]8df{n] lgoGq0f ug]{ s]xL /f]u / ltgsf sf/s hLjf0f'x?
tflnsf != 6«fO{sf]8df{sf] k|of]un] Joj:yfkg ug{ ;lsg] s]xL /f]ux? / ltgsf hLjf0f'x?

qm=;+= /f]u afnL /f]usf hLjf0f'x?

! h/f s'lxg], k]mb s'lxg] /f]u 
(Root rot, Collar rot)

e6df; (John et al., 2010), v';f{gL, e06f, d;'/f] (Adhikari et 
al., 2022), rgf (Pandey et al., 2022)

lklyod (Pythium), ˆo'hfl/od 
(Fusarium), /fOhf]S6f]gof (Rhizoctonia), 
dfqmf]kmf]ldgf (Macrophomina) 

@ 8\oflDkª\u ck\m v';f{gL sfFs|f, skf;, r'sGb/, sfpnL hft, s/]nf, km;L{ / cGo 
nx/] afnL, e6df; (Srivastava et al., 2018), d"nf (PPD, 
2001)

kmfO6f]Kyf]/f (Phytophthora), lklyod 
(Pythium),  /fOhf]k; (Rhizopus), /fOhf]
S6f]lgof (Rhizoctonia) 

# ufF7] /f]u (Clubroot) sfpnL (Timila, 2011) Knf:df]l8of]kmf]/f (Plasmodiophora)

$ cf]Onfpg] /f]u
(Wilt)

uf]ne]F8f (Barakat & Al-Masri,  2009), v';f{gL (Bhat et al., 
2016), nx/] afnL (Mei et al., 2019)

ˆo'hfl/od (Fusarium)

% kmn s'lxg] /f]u 
(Fruit rot)

v';f{gL (Timila & Manandhar, 2016), uf]ne]F8f (Strashnov et 
al., 1985), :6«a]/L (Card et al., 2009)

cN6/g]l/of (Alternaria), /fOhf]
S6f]lgof (Rhizoctonia), kmfO6f]Kyf]/f 
(Phytophthora), af]6«fOl6; ( )

^ v}/f] yf]Kn] /f]u
(Brown spot)

ef06f (Kar et al., 2021), aGbf (Singh et al., 2015), tf]/L 
(Jackson & Kumar, 2019)

cN6/g]l/of (Alternaria) 

& v}/f] 9';L /f]u  (Gray mold) rgf (Joshi, 2001) af]6«fOl6; ( )

*= 89'jf /f]u (Late blight) cfn', uf]ne]F8f (Shrestha & Ashley, 2007) kmfO6f]Kyf]/f (Phytophthora)

( ;]tf] w'n] 9';L
(Powdery mildew)

s]/fp (Maharjan et al., 2015), nx/] afnL (Elad et al., 1983) O/fOl;k]m (Erysiphe)

!) PGy|fSgf]h
(Anthracnose)

:6«a]/L (Porras et al., 2008), cfFk (Sudha et al., 2021) sf]n]6f]6«fOsd (Colletotrichum)

6fO{sf]8df{ k|of]udf Wofg lbg'kg]{ s'/fx? 
• 6«fOsf]8df{ k|of]u ul/;s]kl5 s'g} klg 9';Lgfzs ljiffbL 5g{' x'Fb}g . 6«fOsf]8df{ afFRg / j[l4sf] nflu lr:ofgsf] 

cfjZostf kb{5 To;}n] ;'Vvf df6f]df 5bf{ k|efjsf/L x'Fb}g . ;fy}, 6«fOsf]8df{af6 pkrf/ ul/Psf aLp jf af]6la?jfnfO{ 
/f]Kg'cl3 k|ToIf ;"o{sf] k|sfz kg]{ 7fpFdf /fVg' x'Fb}g .

• :yfgLo :t/sf] jf /}yfg] 6«fOsf]8df{{ a9L k|efjsf/L x'g] ePsfn] ;Dej eP;Dd ldNbf]h'Nbf] ef}}uf]lns cj:yfsf] 
6«fOsf]8df{{ k|of]u ug{ /fd|f] x'G5 . 

• 6«fOsf]8df{sf] kmd{'n];gdf lahf0f'x¿nfO{ hLljt /fVgsf] nflu e08f/0f:yndf @)–@% l8=;]= eGbf a9L tfkqmd x'g lbg' 
x'Fb}g / k|of]u ug{'eGbf cufl8 kmd{'n];gdf lahf0f'x¿ hLljt /x]sf] g/x]sf] k/LIf0f ug{' kb{5 .

;Gbe{ ;fdu|Lx?
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!= kl/ro
6«fOsf]8df{ afnL /f]usf] Joj:yfkgsf nflu lj:t[t cWoog eO{ 
s[ifsx¿n] k|of]u ul//x]sf] df6f]df a:g] Ps k|sf/sf] 9';L xf] . of] 9';L 
cGo 9';Lx¿eGbf ;lhn} km}lnP/ cfkm"'nfO{ ljleGg jftfj/0fdf ;lhn} 
:yflkt ug{ ;Sb5 . 6«fOsf]8df{sf] k|of]u xl/t u[x (Greenhouse) tyf 
Knfli6s 3/ (Plas�c house) h:tf lgolGqt cj:yfdf a9L k|efjsf/L 
x'g] ub{5 (Contreras-Cornejo et al., 2016) . tyflk, v'nf v]tL k|0ffnLdf 
klg o;sf] k|of]u a9\bf] 5 . ljleGg b]zsf cg';Gwfgstf{x¿ v'nf 
v]tL k|0ffnLdf o;sf] s;/L pkof]lutf a9fpg ;lsG5 eGg] vf]hdf 
lg/Gt/ nflu/x]sf 5g\ . 6«fOsf]8df{ ;fdfGotof afnLnfO{ Iflt k'¥ofpg] 
w]/}h;f] 9';Lx¿sf] Joj:yfkgdf pkof]uL eP klg df6f]hlgt /f]ux?sf] 
lgoGq0fdf cem a9L k|efjsf/L kfOPsf] 5 (Timila & Manandhar, 2011; 
Manandhar & Timila, 2019) . 
v]taf/Ldf 6«fOsf]8df{ k|of]u ug{'sf w]/} kmfObfx¿ 5g\ . o;nfO{ aLp–pkrf/, a]gf{–pkrf/, nx/f / kft tyf df6f] pkrf/df dfq 
geP/ h}ljs dnsf] ¿kdf klg pkof]u ug{ ;lsG5 . 6«fOsf]8df{n] afnL la?jfsf] h/fsf] jl/k/L (Rhizosphere) /x]sf 
nfesf/L ;"IdhLj ;d'bfonfO{ :yflkt ug{ d2t ug]{, afnL la?jfdf /f]u nufpg] 9';Lx¿nfO{ a9\g / km}lngaf6 lgoGq0f 
ug]{, la?jfsf] j[l4 ljsf;df ;xof]u k''¥ofpg], la?jfsf] vfBtTj u|x0f ug]{ Ifdtf a9fpg] / la?jfsf] /f]u k|lt/f]w Ifdtf j[l4 
ug]{ cflb sfd ub{5 (Harman, 2006) . g]kfndf afnL /f]u Joj:yfkgdf 6«fOsf]8df{ xf/lhPgd (Trichoderma harzianum) 
/ 6«fOsf]8df{ lel/8] (T. viride) k|hfltx¿sf] k|of]u ug]{ ul/Psf] 5 .

@= 6«fOsf]8df{n] afnL /f]u lgoGq0f ug]{ tl/sf

@=! 9';Lsf] k/hLjL eP/
6«fOsf]8df{n] xflgsf/s 9';Lsf] k/hLjLsf] ?kdf /x]/ To;nfO{ j[l4 x'g glbO bafP/ jf pQm 
9';LnfO{ df/]/ lgoGq0f ub{5 . afnL la?jfdf /f]u nufpg] 9';Lsf] k/hLjL eP/ To;sf] 
lgoGq0f ug{' 6«fOsf]8df{sf] k|d'v ljz]iftf xf] (Pokhrel et al., 2022) . 6«fOsf]8df{n] 
xflgsf/s 9';Lx¿sf] k/hLjL aGg] qmddf ljleGg /0fgLltx¿ cjnDag ub{5 . o:tf 
/0fgLltx?df o;af6 pTkfbg x'g] OGhfOdx? h:t} k|f]l6Ph, sfOl6g]h cflbsf]] ;xof]un] 
xflgsf/s 9';Lx¿sf] klxrfg ug]{, 5'6\6} vfnsf] cª\s'/ (Appresorium) lgsfn]/ 

xflgsf/s 9';Lleq l5g]{ / xflgsf/s 9';Lsf] sf]if laufg]{]{ h:tf sfo{x? kb{5g\ (Elad et 
al., 1983) .

@=@ 9';Lx?;“u k|lt:kwf{ u/]/
6«fOsf]8df{ l56f] km}ng] ePsfn] afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ vfBtTjsf] 
sdL tyf 7fpFsf] cefj u/fO{ afnL /f]u lgoGq0fdf ;xof]u k'¥ofpg'sf ;fy} 
d]6faf]nfO6x¿ (Metabolites) h:t} kf]lns]6fO8\; (Polyke�des), cNsfnf]O8\; 

(Alkaloides) cflbsf] pTkfbg u/L xflgsf/s /f]usf hLjf0f'x¿sf] ljsf; 
k|lqmofnfO{ l9nf] u/fpg] jf lgoGq0f ug]{ ub{5 . o;/L k|lt:kwf{ x'Fbf 6«fOsf]8df{n] 
lglZrt 7fpFdf pknAw vfBtTj pkef]u u/L afnL la?jfdf /f]u nufpg] 9';Lx?nfO{ 
vfg] s'/faf6 jl~rt u/fO{ lbG5, h;n] ubf{ tL 9';Lx¿sf] /fd|f] ljsf; x'g ;Sb}g 
/ ltgn] 6«fOsf]8df{;Fu k|lt:kwf{ ug{ ;Sb}g (Howell, 2002).

@=# la?jfsf] j[l4 ljsf;df ;xof]u
6«fOsf]8df{ la?jfsf] h/f km}ng] If]qdf /xg] x'gfn] h/fx¿sf] ljsf;df k|ToIf 
of]ubfg k'¥ofpFb5 . ljsl;t h/fx?n] df6f]df /x]sf vfBtTjx? ;lhn} 
lnO{ la?jfnfO{ :j:y / /fd|f] agfpF5 . 6«fOsf]8df{sf] k|of]un] la?jfsf] h/f 
/ kftdf gfO6«f]hg, kmf]:kmf]/;, kf]6f; / SoflN;od h:tf k|d'v tTjx? / 
kmnfd, DofGufg]h, lh+s / sk/ h:tf ;"IdtTjx¿sf] dfqf klg a9fPsf] 
kfOG5 (Altomare et al., 1999) . h;sf sf/0f 6«fOsf]8df{ k|of]u ugf{n] 
pTkfbgdf j[l4 x'G5 .

@=$ la?jfdf /f]u k|lt/f]wfTds Ifdtfsf] ljsf;  
la?jfsf] h/f If]qdf 6«fOsf]8df{sf] pkl:yltn] ubf{ la?jfsf sf]ifn] ljleGg /f]u;Fu 
k|lt/f]w ug{;Sg] kmfObfhgs OGhfOd pTkfbg ub{5g\ . tL OGhfOdx¿aLrsf] 
cGt/lqmofn] la?jfdf /f]u k|lt/f]wfTds Ifdtf (Induced resistance) sf] 
ljsf; x'g hfG5 . o;/L la?jfdf ljsl;t x'g] /f]u k|lt/f]wfTds Ifdtf ljleGg 
afnLcg';f/ km/s x'g ;Sb5, h'g s'/f afnL nufOg] If]qsf] jftfj/0f / /f]usf] 
sf/s tTjn] lgwf{/0f ub{5 .

@=% PlG6afof]l6s pTkfbg u/]/
6«fOsf]8df{n] ljleGg PlG6afof]l6s / sd cf0fljs tf}n ePsf 
of}lusx¿sf] pTkfbg u/L afnL la?jfdf /f]u nufpg] xflgsf/s 
9';Lx¿nfO{ lgoGq0f ub{5 . o;sf] nflu ljleGg d]6faf]nfO6x¿ h:t}M 
k]K6fOaf]N;, 6/lkG;, kf]lns]6fO8\;, Unfof]6f]lS;g / Unfof]efOl/g cflb 
;lqmo /xG5g\ (Müller et al., 2013) .

#= 6«fOsf]8df{sf] k|of]u
6«fOsf]8df{sf] k|of]u ubf{ ;fgf ;fgf s'/fdf Wofg lbg h?/L x'G5 . ahf/df 6«fOsf]8df{sf emf]n / w'nf] u/]/ b'O{ kmd{'n];gx¿ 
lsGg kfOG5 . o;/L k|fKt x'g] 6«fOsf]8df{sf kmd{'n];gdf ;j{k|yd 6«fOsf]8df{sf lahf0f'x? (Spores) hLljt x'g h?/L x'G5 
. o;sf] nflu 6«fOsf]8df{nfO{ ljleGg j:t'x? h:t} wfgsf] e';, sf]bfsf bfgf cflbdf pdf/]/ k/LIf0f ug{ ;lsG5 . o;/L 
k/LIf0f ug{sf nflu 6«fOsf]8df{sf] w'nf] jf emf]n kmd{'n];gnfO{ dfly plNnlvt a:t'x?df /fv]/ @%–@& l8u|L ;]lN;o; 
tfkqmdsf] cj:yfdf /fvL 6«fOsf]8df{ pd|]sf] x]g{ ;lsG5 . pknAw eP;Dd tfhf pTkfbg ul/Psf] 6«fOsf]8df{ k|of]u ug{' 
;a}eGbf /fd|f] x'G5 . o; k|of]hgsf] nflu Pg=lk=l8=P= n] 6«fOsf]8df{ 3/ (Trichoderma House) g} ;~rfngdf NofPsf] 5 .
aLp pkrf/ M 6«fOsf]8df{n] aLp pkrf/ ubf{ aLpnfO{ kfgLn] kvfnL k|lt s]=hL= aLpdf ;fdfGotof !) u|fd÷!) Pd=Pn= 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ sf b/n] 6«fOsf]8df{ kfp8/÷emf]n ldnfO{ aLpdf df]n]/ $–^ 306f 5fofFdf 
;'sfO{ pkrf/ ul/Psf] aLpsf] ?kdf k|of]u ug{ ;lsG5 . 
sDkf]:6 jf uf]a/dnsf] pkrf/ M 6«fOsf]8df{af6 sDkf]i6 jf uf]a/dnsf] pkrf/ ubf{, $ s]=hL= kfp8/ jf $ ln6/ emf]n 
-pTkfbsn] n]andf pNn]v u/]sf] dfqfcg';f/_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !)) s]=hL= -pTkfbsn] n]andf pNn]v 
u/]sf] dfqfcg';f/_ /fd|/L kfs]sf] dndf ld;fP/ & lbg;Dd Knfl:6sn] 5f]k]/ /fvL 6«fOsf]–sDkf]:6sf] ?kdf tof/ 
ug{ ;lsG5 . o;/L tof/ ul/Psf] !)) s]=hL= 6«fOsf]–sDkf]i6nfO{ $* s6\7f -#@ /f]kgL_ hUufdf k|of]u ug{ ;lsG5  
la?jf pkrf/ M 6«fOsf]8df{n] la?jf pkrf/ ubf{ k|lt ln6/ kfgLdf !) u|fd÷!) Pd=Pn= -pTkfbsn] n]andf pNn]v u/]sf] 
dfqf_ 6«fOsf]8df{sf] kmd{'n];gnfO{ !))) Pd=Pn= kfgLdf 3f]n]/ agfPsf] 3f]ndf la?jfsf] h/fnfO{ #)–%) ldg]6;Dd 8'afP/ 
pkrf/  ug{ ;lsG5 . o;/L pkrf/ ul/Psf] la?jfnfO{ nuQ} v]taf/Ldf ;fg{' kb{5 .
dfly lbOPsf dfqf ahf/df kfOg] kfp8/ jf emf]n 6«fOsf]8df{sf] nflu xf] . To;afx]s Pg=lk=l8=P= jf cGo ;|f]tx?af6 
wfgsf] e';, sf]bf] cflbdf tfhf pTkfbg ul/Psf 6«fOsf]8df{ kfpg ;lsG5 . tL 6«fOsf]8df{ pTkfbsn] u/]sf] tl/sf / 
l;kmfl/; dfqfadf]lhd k|of]u ug'{kg]{ x'G5 .

$= 6«fOsf]8df{n] lgoGq0f ug]{ s]xL /f]u / ltgsf sf/s hLjf0f'x?
tflnsf != 6«fO{sf]8df{sf] k|of]un] Joj:yfkg ug{ ;lsg] s]xL /f]ux? / ltgsf hLjf0f'x?

6fO{sf]8df{ k|of]udf Wofg lbg'kg]{ s'/fx? 
• 6«fOsf]8df{ k|of]u ul/;s]kl5 s'g} klg 9';Lgfzs ljiffbL 5g{' x'Fb}g . 6«fOsf]8df{ afFRg / j[l4sf] nflu lr:ofgsf] 

cfjZostf kb{5 To;}n] ;'Vvf df6f]df 5bf{ k|efjsf/L x'Fb}g . ;fy}, 6«fOsf]8df{af6 pkrf/ ul/Psf aLp jf af]6la?jfnfO{ 
/f]Kg'cl3 k|ToIf ;"o{sf] k|sfz kg]{ 7fpFdf /fVg' x'Fb}g .

• :yfgLo :t/sf] jf /}yfg] 6«fOsf]8df{{ a9L k|efjsf/L x'g] ePsfn] ;Dej eP;Dd ldNbf]h'Nbf] ef}}uf]lns cj:yfsf] 
6«fOsf]8df{{ k|of]u ug{ /fd|f] x'G5 . 

• 6«fOsf]8df{sf] kmd{'n];gdf lahf0f'x¿nfO{ hLljt /fVgsf] nflu e08f/0f:yndf @)–@% l8=;]= eGbf a9L tfkqmd x'g lbg' 
x'Fb}g / k|of]u ug{'eGbf cufl8 kmd{'n];gdf lahf0f'x¿ hLljt /x]sf] g/x]sf] k/LIf0f ug{' kb{5 .
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