
sf]lx JolQm cgflws[t ?kdf k|j]z u/]sf] kfOPdf sfg'gL sf/jfxLsf] nflu 
ph'/L ug{ ;lsg] Joj:yf ug]{ . 

•	 au}+rfleq s]/f jf s]/fhGo a:t'x? 9'jfgL ug]{ ;fwgsf] k|j]znfO k'0f{ lgif]w 
ug]{ .

•	 s]/fsf] kmn÷sf]zf÷sfO{of]÷xftf] dfq sf6\g] -leqL 807f jf n¶L jf 
k]8+sn 5'l§g] u/L_, e'OF jf df6f];+u ;+ks{ gx'g] u/L Knf:6Ls cf]R5fP/ dfq 
sf6\g] .  

•	 ahfl/s/0fsf] nflu tof/ ul/Psf] s]/f aflx/ Nofpg] ;jf/L ;fwgsf] rSsf 
lg;+qmd0f ug]{. s]/f kmn 9'jfgL ubf{ Ps 4f/ k|0ffnL ckgfpg].

•	 s]/f aufgaf6 kfgL aflx/ au]/ hfg glbg] .

•	 hfnL leqjf6 jl/kl/ ulx/f] vf8n÷6«]Gr vGg] . 

•	 gofF au}rf :yfkgfsf nflu ;fawfgL ckgfpg]./f]ud'Qm :yfgaf6 :j:y 
la?jf dfq Nofpg] .

•	 cfGtl/s Sjf/]G6fOg ckgfpg :yfgLo tx, k|zf;g tyf ;a} ;/f]sf/jfnf 
lgsfox? lhDd]jf/Lk'j{s nfUg] .

cGo yk ;'emfj tyf tYox?M

•	 /f]u u|l;t au}+rfdf k|j]z lgif]w ug{ ;fO{g af]8{ 6fF:g'k5{ . /f]u ;+qmldt 
lj?jfnfO{ /ftf] l/jg jf 6\ofun] 5'6\ofpg' kb{5 . ;f] If]qdf dflg; /         
hgfj/sf] k|j]znfO lgif]w ug{' kb{5 . 

•	 ;+sf:kb /f]uL af]6 b]vfk/]df glhs}sf] s[lif k|fljlws;+u ;Nnfx ug{' kb{5 .

•	 kfgfdf /f]u nfu]sf] s]/fsf] af]6df kmn]sf] kmn vfFbf tyf /f]u nfu]sf] v]tdf 
sfd ubf{ dfgj :jf:Yodf s'g} gsf/fTds c;/ kb}{g .

gi6 ug]{ k|lqmofM

Sjf/]G6fOg ul/Psf] k|efljt If]q tyf vt/f If]qaf6 /f]unfO{ gi6 ug]{ k|s[ofaf/] 
;/f]sf/jfnfx? ;d]tsf] ;xdtL lnO{ cflwsfl/s sfg'lg k|lqmof ckgfpg'     
kb{5 . gi6 ug]{ k|s[of au}+rfsf] ;fOh,  lj?jfsf] cj:yf, v]tsf] agfj6, JolQmut 
;DklQsf] clwsf/, k|b]z tyf :yflgo ;/sf/sf] gLlt tyf p4]Zo cflb 
ljifox?af6 ;d]t k|efljt x'g] x'gfn] au}+rf cg';f/sf] 5'§f–5'§} gi6 ug]{ k|s[of 
km/s kg{ ;Sb5 . ;fdfGotof lgDg adf]lhdsf] k|fljlws k|s[ofaf6 gi6 ug{ 
l;kmf/L; ul/Psf] 5 . 

•	 gi6 ug]{ clwsf/ k|fKt k|fljlwsx?, gi6 ug]{ sfdbf/x?, au}+rf wgL / :yflgo 
k|zf;gn] tf]s] jfx]ssf cGonfO{ gi6 ug]{ If]qdf k|j]z glbg] .

•	 df6f]nfO{ vnan gkf/Lsg ;tx b]lv !) ;]=ld dflysf] af]6x?sf] efu 
sf6\g] / 9nfpg] . 9nfOPsf jf]6sf ;j} efux?nfO{ ^) ;]ld eGbf ;fgf 6'qmf 
kfg]{ .

•	 ;a} 6'qmfx?nfO{ jlnof] Knfl:6ssf] y}nf]x?df /flv x/]s y}nf]df dflyaf6 
slDtdf Ps s]=hL o'/Lof /fv]/ y}nf]sf] d'v /fd|/L jGb ug]{ .

•	 yfd sf6]/ afFsL /x]sf] 7'6f]df dflyaf6 Kjfn kfg]{ / () k|ltztsf] UnfOkmf];]6 
% ld=ln k|lt 7'6f]sf b/n] ;'O{ nufpg] .

•	 ^^ ld=ln afOkm]lGy|g ljiffbL k|lt !)) ln6/ kflgdf /flv tof/ ul/Psf] 
&)) Pd=Pn emf]n x/]s 7'6f] / To;sf] #) ;]ld jl/k/L 5g]{ . 

•	 7'6f]df kfl/Psf] Kjfndf @)) u|fd o'/Lof /fVg] ;fy} 9nfOPsf] af]6n] 5f]Psf 
7fpFx?df ! s]=hL k|lt ju{ld6/sf] b/n] o'/Lof 5l/lbg] .

•	 6'qmf /flvPsf] y}nf]x? nufot s'g} klg lj?jfhGo jf df6f]hGo j:t'x? 
au}+rfleq} /xg] s'/f ;'lglZrt ul/ au}+rf aflx/af6 tf/ jf l/jgn] l;n ug]{ .

•	 gi6 ug{ k|of]u ePsf pks/0f tyf cf}hf/ nufotsf ;fdfu|Lx? !) k|ltzt 
lJnrn] pkrf/ u/]/ dfq yGSofpg] jf cfjZostf cg';f/ k'gM k|of]u ug]{ .

o; cnfjf cGo sfo{x? k|fljlwsx?sf] ;Nnfx cg';f/ ug{x'g ;'emfOPsf] 5 .

k'gZrM 

o; tYokqdf pNn]lvt s'/fx? ldlt @)*) c;f]h !& ut];Dd pknAw 
;'rgfx?sf] cfwf/df tof/ ul/Psf] 5 .o; ;DaGwdf gofF hfgsf/L k|fKt x'gf;fy 
yk cWofjlws ub}{ nlug]5 .

k|fljlws ;xsfo{M

/fli6«o afnL /f]u la1fg cg';Gwfg s]G›, v'dn6f/, nlntk'/

/fli6«o ux'FafnL cg';Gwfg sfo{qmd, ?kGb]xL -gfs{_

;Gbe{ ;fdu|LM

s]/fdf nfUg] kfgfdf /f]usf] 6«f]lksn /]; $ -TR4_ , KnfG6 Sjf/]G6fOg tyf 
ljiffbL Joj:yfkg s]G›, xl/x/ejg, nlntk'/ .

s]/fsf] kfgfdf  
/f]u

6«f]lksn /];–$ (TR–4)

k|sfzsM
n'lDagL k|b]z ;/sf/

s[lif tyf e"ld Joj:yf dGqfno

s[lif ljsf; lgb]{zgfno
a'6jn, ?kGb]xL

yk hfgsf/LM

n'lDagL k|b]z ;/sf/
s[lif tyf e"ld Joj:yf dGqfno

s[lif ljsf; lgb]{zgfno
a'6jn, ?kGb]xL
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/f]usf] Oltxf;M 

s]/fsf] kfgfdf cf]Onfpg] /f]u cToGt vt/gfs dxfdf/LhGo /f]u xf] . of] /f]u ;g\ 
!*&$ df c:6«]lnofdf klxnf] k6s b]lvPsf] lyof] / 5f]6f] ;dod} ;+;f/e/L        
km}lnPsf] dflgG5 . of] /f]un] ;g\ !(%* b]lv !(^@ ;Dd blIf0f cd]l/sfsf] 
kfgfdf, So'af, hd}sf, sf]:6fl/sf nufotsf b]zdf nufOPsf s]/f au}+rfdf 
cTolws Iflt k'of{Psf] lyof] . j}1flgsx?n] ;g\ !(^) sf] bzsdf kfgfdf        
/f]usf] /];–! ;xg ;Sg] Sofe]lG8; hftsf s]/fsf] ljsf; ul/;s]kl5 dfq        
cf]Onfpg] /f]uaf6 tx; gx; ePsf] blIf0f cd]l/sfsf] s]/f pBf]u k'glh{lat 
ePsf] lyof] . of] /f]usf] /];–@ / /];–# n] h+unL s]/fx?nfO{ a9L Iflt k'of{of] eg] 
/];–$ k|hftLn] nufPsf] au}+rfdf cTolws Iflt k'of{of] . @! cf}+ ztfAbLsf] 
klxnf] bzsdf of] 9';L lta| ultdf ;+;f/e/ km}lng yfNof] / la:tf/} Pl;ofsf 
ljleGg d'n's nufot clk|msf, ci6«]lnof / Nofl6g cd]l/sfdf k'Uof] / s]/f        
v]tLdf 7'nf] c;/ kfg{ yfNof] . rLgdf ;g\ @))@ b]lv g} :yflkt of] /f]u s]lx jif{ 
cuf8Lb]lv ef/tsf] ljxf/, pQ/k|b]z /fHosf ljleGg lhNnfx?df ;d]t                
b]vfk/]sf] lyof] . g]kfndf of] /f]u k|yd k6s s}nfnL lhNnfsf] l6sfk'/df ;g\ 
@)@# sf] >fj0f dlxgfdf b]lvPsf] lyof] / /fli6«o afnL /f]u lj1fg cg';Gwfg s]
G›n] ;f] /f]usf] molecular sequencing x+us+udf u/fO{;s]k5L kfgfdf       
-TR–4_ k|hflt k'li6 ePsf] lyof] .

kl/roM

of] s]/fdf nfUg] 9';LhGo /f]u xf] h'g Fusarium oxysporium f.sp. 
cubense eGg] 9'lzsf] sf/0faf6 nfUb5 . g]kfndf ;j{k|yd s}nfnL lhNnfsf] 
6Lsfk'/df of] /f]u b]vfk/]sf] lyof] eg] n'lDagL k|b]zdf gjnk/f;L -a=;'=k=_ 
lhNnfsf] k|tfkk'/ uf=kf= j8f g+ ^ s7xjfFdf b]lvPsf] /fli6«o afnL /f]u lj1fg 
cg';Gwfg s]G›, v'dn6f/af6 hfgsf/L k|fKt ePsf] 5 . /];–! k|hftLn] dfnef]u 
nufotsf :yfgLo hftx?nfO{ a9L gf]S;fg k'of{pF5 eg] gofF hftx? h:t} hL–(, 
ljlnod xfOla|8, lrlgof rDkf h:tf hftx? ;fy} :yfgLo hftx?nfO{ /];–$ 
k|hftLsf] 9'zLn] cTolws Iflt k'of{Psf] kfOPsf] 5 . 

nIf0fx?M
nIf0f !M of] /f]usf] 9';Ln] cfqmd0f u/]sf] $ b]lv % dlxgfkl5 lj?jfdf nIf0f 
b]lvG5 . /f]u ;+qmldt lj?jf /f]k0f u/]df /f]u nfu]sf] b'O{ dlxgf leq nIf0fx?       
b]lvg ;S5g\ . of] /f]u nfUbf z'?df tnsf] kftx? kx]+nf] x'Fb} hfG5 . kx]+lnbf 
lsgf/faf6 kx]+lnb} hfG5 h'g qmd lj:tf/} 
ljrlt/ km}lnG5 / cGTodf k'/} kft kx]+nf] x'G5, 
kft ;'s]/ 8fF7x¿ efFlrG5g\ . lj:tf/} of] nIf0f 
dflysf kftx?lt/ a9\b5 . ;+qmldt kft lj:tf/} 
d/]/ nlqg] ub{5g eg] gofF kftx? 7f8f] b]lvG5g 
. lj:tf/} gofF kft cfpg] qmd /f]lsG5 . 

nIf0f @M yfd 7f8f] lr/]/ leq x]bf{ v}/f] /+u ufgfaf6 6'Kkflt/ km}lnPsf]                  
b]lvG5 . h/fx¿ sfnf] x'G5g / ;8\5g\ . /ftf / 
v}/f w;f{x? leqkl§sf] efudf :ki6 b]lvG5g\ . 
oL w;f{x? lj:tf/} yfdsf] dflylt/ a9\g yfN5g\ 
. of] 9';L df6f]df a:b5 / sdhf]/, 3fprf]6 nfu]
sf h/faf6 lj?jf leq k:b5 . o; 9';Ln] 
af]6sf] vascular bundle -lj?jfsf 
g;f_ aGb u/fpFb5, h;sf sf/0f af]6nfO{ df6f]
af6 k|fKt x'g] kfgL / kf]ifs tTjsf] cfk'lt{ aGb 
x'G5 . kmn:j?k af]6 cf]Onfpg] / qmdz af]6 g} 
dg]{ eO ;Dk'0f{ pTkfbg gi6 x'g] ub{5 . cg'ko'Qm 
jftfj/l0fo cj:yfdf 9';Ln] s8f ljhf0f' -SofndfO8f]:kf]/_ agfO{ ;'if'Kt 
cj:yfdf df6f]df #) jif{ eGbf al9 ;do;Dd afFlr/xG5 .

nIf0f #M s]/fsf] yfdx? km'6\g yfN5g\, lj?jf dg{' eGbf klxnf h/faf6 w]/} gofF 
kfn'jfx? cfpg yfN5g\ . /f]usf] k|sf]k al9 ePsf] cj:yfdf s]/fdf kmn       
nfUb}g÷nfu] klg sf];fx? ;fgf x'G5g\ .

/f]u ;g{ ;Sg] dfWodM

of] df6f]df a:g] 9';L ePsf sf/0f Ps 7fpFaf6 csf]{ 
7fpF;Dd xfjfaf6 geO{ lgDg dfWodaf6 ;b{5M

•	 ;ª\qmldt la?jf, df6f], kfgL / s[lif cf}hf/x?    
/f]usf k|d'v ;|f]t x'g\ .

•	 s]/f af]Sg] uf8Lsf] 6fo/, h'Qf, rKkndf 6fFl;Psf] 
df6f], dflg; tyf hgfj/x?sf] v'§fsf] df6f] 
dfkm{t Ps v]taf6 csf]{ v]tdf ;g]{ ub{5 .

•	 pRr aiff{t\, af9L, l;+rfO{sf] >f]t jf s'nf]af6 
kfgL dfkm{t ;g{ ;Sb5g\ .

•	 st}–st} 9'l;nfO{ 3'g h:tf vk6] ls/fx? h:t} 
s]/fsf] yfddf nfUg] 3'g / ujf/f]n] klg ;fg{ ;Sg] b]lvPsf] 5 .

Joj:yfkgM

of] /f]u nflu;s]kl5 lgoGq0fsf nflu Joj;flos ?kdf s'g} klg k|ljlw / /f]u 
;xg] hft pknAw gePsf]n] /f]u nfUg glbg] tyf nfluxfn]df km}lng glbg] 
Joj:yf ldnfpg' kb{5 .

•	 au}+rfnfO{ emf/kft / s]/fsf /f]uL, ;'s]sf / em/]sf kftklt+u/af6 d'Qm /fVg' 
kb{5 .

•	 tGt' k|hgg\ tl/sfaf6 pTkflbt /f]u /lxt :j:y la?jf dfq /f]k0f ug{' kb{5 .

•	 oyf;Dej yf]kf l;+rfO{ k|ljlw cjnDag ug{' kb{5 .

•	 l;+rfO{sf] kfgLaf6 klg of] /f]u km}lng ;Sg] ePsf]n] /f]u ;+qmldt au}+rf j/k/ 
vf8n vg]/ kfgL hDg glbg] tyf /f]uu|:t au}+rfaf6 cGo au}+rfdf kfgL aUg 
lbg'x'Fb}g .

•	 s]/f, s]/fsf la?jf, la?jfhGo j:t'x? cf];f/k;f/ ug]{ 9'jfgLsf] ;fwgx? 
z+sf:kb au}+rfleq k|j]z ug{ glbg] ;fy} pQm s]/f au}+rfaf6 dfG5], uf8L, 
hgfj/sf] lxF88'ndf k|ltaGw nufpg] Joj:yf ug{' kb{5 .

•	 s]/f au}+rfnfO{ rf/}lt/af6 tf/af/n] 3]g]{, Pp6f d'Vo åf/af6 dfq cfjthfjt 
ug]{ Joj:yf ldnfpg], au}+rfleq hfFbf nufpg] h'QfnfO{ aflx/ gn}hfg] / 
aflx/sf] h'Qf rKkn leq n}hfg glbg] k|aGw ldnfpg'kb{5  .

•	 s]/f au}rfdf k|of]u x'g] cf}hf/, pks/0fnfO{ !Ü ;f]l8od xfO{kf]Snf]/fO8 jf 
!)Ü lAnr -()) Pd Pn kfgLdf !)) Pd Pn lJnr_ df sd;]sd #) 
ldg]6 pkrf/ u/]/ dfq csf]{ lkmN8df k|of]u ug]{ Joj:yf ldnfpg' kb{5 .

•	 au}+rfdf /f]usf] nIf0f b]Vg] ljlQs} :j:y / /f]uu|l;t ;j} la?jfdf 9'lzgf;s 
ljiffbL sfa]{G8flhd %)Ü w'nf] @ u|fd k|ltln6/ kfgLdf ld;fO{ tof/ ul/Psf] 
emf]n h/fsf] jl/kl/ $ ln6/ k|lt af]6sf b/n] h/f leHg] ul/ !%÷!% lbgsf] 
cGt/fndf % k6s 8«]lGr+u ug{'kb{5 .

s]/fsf] kfgfdf /f]u l6=cf/–$ Joj:yfkgsf] nflu 
l;kmfl/; ul/Psf] k|fljlws cfrf/;+lxtfM

•	 s]/f aufgdf h}ljs ;'/Iff k|0ffnLnfO{ canDag ug]{ .

•	 s]/f aufgdf jfv|f, ufO{, e}+;L nufot j:t'efpx? k|j]z x'g g;Sg] u/L 
hfnLjfnf tf/jf/sf] tl/sf ckgfpg] .

•	 au}+rfsf] 3]/fleq k|j]z x'gsf] nflu / aflx/ lg:sgsf] nflu Pp6f dfq dfu{ 
lgwf{/0f ug]{. s]/f aufgdf k|j]z ubf{ sfdbf/÷cGo AolQmx?n] leq k|of]u x'g] 
h'Qf jf uda'6 leqsf] nflu 5'§} / jflx/sf] nflu 5'§} k|of]u ug]{. 
kfx'gfcfkmGthgx?n] klg ;s];Dd ju}+rfdf k|j]z gug]{ / k|j]z ug}{ k/]sf] 
v08df ;'h se/ nufP/ dfq k|j]z ug]{. au}+rfaf6 aflx/ lg:sbf /f]usf]     
km}nfj6 x'g glbg lg;+qmd0f ;DjGwL ;fawfgL ckgfpg] .

•	 s]/fsf] af]6sf] kft Ps aufgaf6 cGoq 3fF;kftsf] ?kdf j:t'nfO{ v'jfpg 
;fOsn, df]6/;fOsn cflbdf aflx/ gn}hfg]÷n}hfg glbg]. s;}n] klg 
au}+rfdf /x]sf] 3fF; sf6]/ au}+rf jflx/ n}hfg gkfO{g] Joj:yf ug]{ . 

•	 ;Dk'0f{ au}+rfx?df k|j]z lgif]w n]lvPsf] ;"rgf af]8{ clgjfo{ ?kdf 6f+:g] . 

lrqM nId0f cof{n 

lrqM ldng u}/]


