
cfn'sf] k"j{-d"n jLp pTkfbg k|ljlw 
lag]z dfg ;fvM 

kl/ro 

efO/; tyf cGo /f]uaf6 d'Qm kfl/Psf] pGgt hftsf] cfn'sf] af]6nfO{ tGt' k|hgg\ 
k|ljlw4f/f b|'tultdf k|hgg u/L nfxL ls/f l5g{ g;Sg] zLzf3/ jf hfnL3/ leq ls6f0f'/lxt 
df6f] / afn'jfsf] ld>0fdf /f]k]/ pTkfbg ul/Psf ;–;fgf cfn'sf bfgfnfO{ k"j{–d"n aLp cfn' 
(Pre-basic seed, PBS) elgG5 . x/]s aif{ nuftf/ k'/fg} jfnLaf6 aLp cfn' 5fg]/ k|of]u 
ul//xFbf cfn'sf] pTkfbgdf 7"nf] x|f; cfpF5 . k|foh;f] x|f; cfpg'sf] d'Vo sf/0f efO/;hGo 
/f]ux? g} xf] . xfn;Dd cfn'df @^ y/Lsf efO/;x?sf] ;+qmd0f b]lvPsf] 5 (Salazar, 1996_ . 
ltgLx?dWo] cfn'sf k|d'v ^ y/Lsf efO/;x? qmdzM efO/; P (PVA), efO/; Pd (PVM), 
efO/; P; (PVS), efO/; PS; (PVX), efO/; jfO{ (PVY) / kft a6fg]{ efO/; (PLRV) 
g]kfndf b]lvPsf 5\\g\ (Akius and Kloos, 1990) . efO/; /f]un] u|:t eO;s]sf] k/Dk/fut 
aLp cfn'nfO{ aLpsf] ?kdf k|of]u ug'{ pko'Qm x'+b}g . k/Dk/fut aLp cfn'af6 efO/;hGo 
/f]ux?sf] k|;f/ gofF k':tf tyf 7fpFx?df x'g glbO{ cfn'sf] pTkfbsTj a9fpFb} nUg g]kfn 
s[lif cg';Gwfg kl/ifb\ cGtu{t /fli6«o cfn'afnL cg';Gwfg sfo{qmdn] lj=;+ @)$^ ;fnb]lv 
tGt' k|hgg\ tyf efO/;hGo /f]u k/LIf0f k|ljlwx? ckgfO{ pRrsf]6Lsf] /f]ud'Qm :j:y k"j{–
d"n jLp cfn' pTkfbg ub}{ cfO/x]sf] 5 . k/Dk/fut aLp cfn'eGbf k"j{{–d"n aLp cfn' Hofb} 
:j:y x'g] x'gfn] To;af6 lgsflnPsf jLp w]/} pTkfbgzLn x'G5g\ . v]taf/Ldf /fd|/L 
;'kl/j]If0f ul/Psf] v08df oL k"j{{–d"n aLp cfn'af6 pRr kxf8L If]qdf !)–!@ jif{ tyf 
kxf8L / t/fO{ If]qdf qmdz: &–* / $–% jif{;Dd u'0f:t/o'Qm :j:y aLp cfn'sf] ?kdf 
d"naLp (basic seed) pTkfbg ul//xg ;lsG5, h'g vfog cfn' pTkfbgsf] nflu pGgt 
jLpsf] ?kdf pkof]u ug{ ;lsG5 . cfn'v]tLdf aLp cfn'n] dfq %) k|ltzt eGbf a9L 
pTkfbg nfut cf]u6]sf] x'G5 / :j:y aLp cfn'sf] rogn] dfq klg sDtLdf !% k|ltzt 
cfn'sf] pTkfbg a9]sf] kfOG5 . pGgt aLp cfn' pTkfbgdf k"j{{–d"n aLp cfn'sf] lg/Gt/ 
k|of]un] cf=j= @)$^÷$& sf] bfFhf]df cf=j= @)^@÷^# ;Dddf cfn'sf] pTkfbsTj &! 
k|ltztn] a[l4 ePsf] b]lvG5 (Sakha et al., 2007) . t;y{ k|rlnt jLp pTkfbg If]qx?af6 
k'/fgf tyf pTkfbg Ifdtf x|f; (degenerated) eO;s]sf jLp cfn' k'gM:yfkg (replace) u/L 
;du|df cfn'sf] /fli6|o pTkfbg tyf pTkfbsTj j[l4 ug{ k"j{–d"n aLp cfn'sf] 7"nf] of]ubfg 
/x+b} cfPsf] 5 . 

k"j{–d"n aLp cfn' pTkfbg k|ljlw 

-s_ efO/; kl/If0f 

/fli6«o cfn'afnL cg';Gwfg sfo{qmddf 8an Pl06a8L :ofG8ljR8 – PGhfOd ln+S8 
ODo'gf];f]j]{G6 P:;] (DAS-ELISA) k|ljlw (Clark and Adams, 1977) ckgfP/ cfn'sf] efO/; 
kl/If0f ug]{ ul/Psf] 5 . efO/; pGd'ng ug'{ k"j{ s'g} cfn'sf] hft s'g s'g efO/;x?4f/f 
u|l;t 5g\ ;f] klxrfg ug{ / tbg';f/ efO/; pGd'ng k|lqmof kZrft efO/;x? afFsL /x] 
g/x]sf] lglZrt ug{ efO/; kl/If0f ul/G5 . To;kl5 k"j{–d"n aLp cfn' pTkfbg k|of]hgfy{ 
tGt' k|hgg\ k|of]uzfnfdf cfn'sf af]6x?sf] zL3| k|;f/0f ug'{ k"j{ dfp af]6x?sf] / hfnL3/ 
tyf zLzf3/df x'ls{/x]sf] cfn'sf gd'gf af]6x?sf] efO/; kl/If0f ul/G5 . 

                                                            
 al/i7 a}1flgs -P;-$_, /fl:6«o cfn'afnL cg';Gwfg sfo{qmd, v'dn6f/, nlntk'/ . 
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-v_ efO/; pGd'ng 

d]l/:6]d 6'Kkf k|hgg (meristem tip culture), tfk pkrf/ (thermotherapy), /;folgs pkrf/ 
(chemotherapy), laB'tLo pkrf/ (electrotherapy) /  cltGo"g tfk pkrf/ (cryotherapy) 
h:tf k|ljlwx?sf]  Psn jf ;+o'Qm k|of]u4f/f cfn'df nfUg] efO/;x? pGd"ng u/L /f]ud'Qm 
la?jfx? pTkfbg ug{ ;lsG5 . /fli6«o cfn'afnL cg';Gwfg sfo{qmddf tfk pkrf/ / 
d]l/:6]d 6'Kkf k|hgg k|ljlwx?sf]]] ;+o'Qm k|of]u4f/f g]kfndf e]l6Psf cfn'sf k|d'v ^ y/Lsf 
efO/; /f]ux? pGd"ng ug]{ ul/Psf]] 5 .  

tfk pkrf/ k|ljlw cGtu{t cfn'sf bfgfnfO{ k|z:t pHofnf];lxt #& l8u|L ;]lNzo; 
tfkqmddf @–$ xKtf;Dd 6';fpg lbOG5 . To;kl5 6';fx? sf6]/ ;km{kfgLdf /fd|/L kvfn]/ 
Nofldgf/ a]Gr d'lg nu]/ &) k|ltztsf] O{yfgf]n emf]ndf #) ;]s]08 8'afO{ lg;+qmldt 
(sterile) kfgLn] ltgk6s kvflnG5 . pk/f]Qm 6';fx?nfO km]l/ b'O{ k|ltztsf] ;f]l8od 
xfOkf]Snf]/fO8 emf]ndf kfFr ldg]6 cyjf Ps k|ltztsf] SoflN;od xfOkf]Snf]/fO8 emf]ndf 
bz ldg]6;Dd pkrf/ u/L k'gM lg;+qmldt kfgLn] ltgk6s;Dd kvflnG5 .  To;kl5 
:6]l/of]:sf]lks z'Idbz{s oGq k|of]u u/L Ps jf b'O{ k"j{kft (leaf premordia) ;lxt )=@–)=# 
ldlndL6/ Aof;sf] lzif{:y d]l/:6]d 6'Kkf sf6]/ pko'Qm j[l4 lgoGqs /;fogx? -tflnsf !_ 
;lxtsf] PdP; kf]ifs (Murashige & Skoog, 1962)  emf]ndf /x]sf] lkmN6/ sfuhdf /flvG5, 
h;nfO{ @)±@ l8u|L ;]lNzo; tfkqmd, @))) nS; pHofnf] (illumination) tyf !^ 306f 
5fofFcjlw (photoperiod) ePsf] sf]7fdf /fv]/ x'sf{OG5 . Ps b'O{ dxLgfkl5 pk/f]Qm d]l/:6]d 
6'Kkf xl/of] eP/ cfpF5 / lj:tf/} 8fF7 tyf kftx?sf] ljsf; x'gyfN5, h;nfO{ h/f;lxtsf] 
k"0f{ af]6sf] ?kdf ljsf; ug{ 7f]; PdP; kf]ifs dfWoddf ;fl/G5 . o;af6 $–^ xKtfkl5 
k"0f{ af]6sf] >[hgf x'G5 . o; af]6nfO{ Psn cfFVn] sndL (Single nodal cutting) k|ljlw 
ckgfP/ ;Lldt dfqfdf k|hgg ul/G5 / 8f;OnfOhf k|ljlw k|of]u u/]/ efO'/; /f]ux?sf] 
kl/If0f ul/G5 . efO'/; /f]ux?af6 d'Qm ePsf] k|dfl0ft eO;s]kl5 dfq o;nfO{ Psn cfFVn] 
sndL k|ljlwaf6 b|'tt/ ultn] k|hgg ul/G5 . xfn;Dd /fli6«o cfn'afnL cg';Gwfg 
sfo{qmddf afx| hftx?sf] cfn'af6 efO/; /f]ux? pGd'ng ul/;lsPsf] 5 -tflnsf @_ . 
 
tflnsf != d]l/:6]d /f]k0fsf] nflu PdP; kf]ifs d]l8of;+u} k|of]u ul/g] j[l4 lgoGqs  
     /;fogx?sf] ;+/rgf 
 

qm=;+= j[l4 lgoGqs /;fogx? >f]t 
!= )=$ µmol/l NAA + )=# µmol/l GA3 (+ @=)% Sucrose +

)=%% Agar) 
Pennazio & Vecchiati, 
1976 

@= )=% ppm IAA + )=$ ppm Kinetin + )=% ppm GA3 Mellor & Stace-Smith, 
1977 

#= )=)$ ppm Kinetin + )=! ppm GA3 (+ @=%% Sucrose +  )=^% 
Agar) 

Rolando et al., 1991 

$= @) ppm Putrescine HCl + )=! ppm GA3 (+ @=%% Sucrose +
)=^% Agar) 

Rolando et al., 1991 

-u_ hd{KnfHd ;+/If0f tyf ;Djw{g 

s'g} hftsf] cfn'nfO{ Psk6s efO/; /f]ud'Qm ul/;s]kl5 To;nfO{ Psn cfFVnf k'g/f]{k0f 
k|ljlw ckgfP/ tGt' k|hgg k|of]uzfnfdf lg/Gt/ ?kdf ;+/If0f tyf ;Djw{g u/]/ /flvG5 . 
cfjZostf cg';f/ Doflg6f]n, ;fOsf];]n h:tf /;fog;lxtsf] kf]ifs dfWod jf !) l8u|L 
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tflnsf @= efO/; /f]ux? pGd'ng ul/Psf cfn'sf hftx?sf] ljj/0f 
 

hftx? pGd'ng ul/Psf efO/; /f]ux? >f]t s}lkmot
;/sf/L ;]tf] c* c ;g !(*(
:of8bf]h]{ c c ;g !(*(
s'lk|m l;Gb'/L PVS / PLRV Akius & Kloos, 1992  
sfl8{gn PVX, PVY / PVS Shakya,1993  
sf7df8f}+ nf]sn PVS / PVM Ranjit et al., 1994  
yf? nf]sn PVS / PVM Ranjit et al., 1994  
PglkcfO{–!)^ PVS Ranjit et al., 1994  
s'lk|m afbzfx PVX Sakha & Dhital, 2006  
h'DnL nf]sn PVX, PVS, PLRV / PLM Sakha & Dhital, 2006  
l;cfOlk #**^&@=! PVS NPRP, 2006  
l;cfOlk #**^&@=$ PVS NPRP, 2006  
u'O{ EofnL PVY Dhital et al, 2006  

* c = cg'KnAw              >f]t = Sakha et al., 2007 

;]lNzo;sf] lgDgtfkqmddf x'sf{P/ dWod cjlw -!@–!* dlxgf_ ;Dd klg ;+/If0f tyf 
;Djw{g ug{ ;lsG5 . cltGo"gtfk ;+/If0f (cryopreservation) sf] ?kdf emf]n gfO6|f]hgdf 
8'afP/ cfn'sf hftx?nfO{ cl;ldt ;do;Dd ;d]t ;+/If0f ug{ ;lsG5, h'g k|foh;f] hLg 
a}+sx?df ckgfOG5 . xfn /fli6«o cfn'jfnL cg';Gwfg sfo{qmdsf] tGt' k|hgg\ k|of]uzfnf    
-lrq !_ leq sl/a !)) j6f ljleGg hftsf cfn'x? 6]i6 6\o"a leq ;+/lIft 5g\ . 
ltgLx?dWo] w]/}h;f] k]?l:yt cGt/f{li6|o cfn' s]Gb|sf6 lemsfOPsf hftx? x'g\ eg] s]xL 
ef/tLo / afFsL g]kfnL hftx? 5g\ . 

 

 
lrq != tGt' k|hgg k|of]uzfnf / To;df x'sf{OPsf cfn'sf O{g–leqf] lj?jfx? 

 

-3_ zL3| k|;f/0f 

efO'/; /f]ux?af6 d'Qm ePsf] k|dfl0ft eO;s]sf] cfn'sf] hftx?sf] cfjZostfg';f/ Psn 
cfFVnf /f]k0f k|ljlwaf6 b|'tt/ ultn] k|hgg ul/G5 . o;sf] nflu @ ldnLu|fd k|ltnL6/ 
SoflN;od KofG6f]y]g]6;lxtsf] ;'wfl/Psf] 7f]; PdP; kf]ifs dfWod -tflnsf #_ k|of]u ul/ 
@)±@ l8u|L ;]lNzo; tfkqmd, @))) nS; pHofnf] tyf !^ 306f 5fofFcjlw ;lxtsf] 
lgolGqt jftfj/0f ePsf] sf]7fdf /fv]/ lj?jfx? x'sf{OG5 . hft cg';f/ Pp6f k"0f{ af]6sf] 
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ljsf; x'g $–^ xKtf nfU5 . To;}n] ;f]xL adf]lhd ;do tflnsf agfP/ cfjZos cfn'sf] 
hftx?sf] zL3| k|;f/0f ul/G5 . 

-ª_ k"j{–d"n aLp cfn'sf] v]tL 

cfjZostfg';f/sf] cfn'sf la?jfx? k|hgg ul/;s]kl5 logLx?nfO{ nfxL ls/f l5g{ g;Sg] 
hfnL3/ tyf zLzf3/ -lrq @_ leq kmdf{lng h:tf /;fogaf6 lg;+qmd0f ul/Psf] Ps efu 
afn'jf / Ps efu df6f]sf] ld>0fdf @) x !) sf] b"/Ldf /f]lkG5 / k/fj}hgL ls/0fn] 
lg;+qmd0f ul/Psf] kfgLn] l;+lrt ul/G5 . To;kl5 hft cg';f/ tLgb]lv rf/ dxLgfleq oL 
af]6x?af6 k"j{–d"n aLp cfn' pTkfbg x'G5 . k"j{–d"n aLp cfn' v]tL ;fwf/0ftof aflx/ v'nf 
v]tdf cGo ;fdfGo cfn' v]tL ug]{ ;dodf g} hfnL tyf zLzf3/ leq ul/G5 . sf7df08f}+ 
pkTosfl:yt /fli6«o cfn'jfnL cg';Gwfg sfo{qmdn] hfnL3/ tyf zLzf3/ leqsf] sl/j 
$)) ju{dL6/ If]qdf klxnf] afnL z/b v]tLsf] ?kdf >fj0f ebf}df /f]k]/ sflt{s d+;L/df 
leq\ofOG5 . To:t} bf];|f] afnL lxpFb] v]tLsf] ?kdf kf}if df3df /f]k]/ r}q a}zfvdf leq\ofOG5. 
 

 
lrq @= zLzf÷hfnL3/ kl/;/ / zLzf3/ leq k"j{–d"n aLp cfn' v]tL 

 

cfn' pTkfbs s[ifs ;d"xx?sf] dfu adf]lhd /fli6«o cfn'jfnL cg';Gwfg sfo{qmdn] x/]s jif{ 
l;kmfl/; tyf pGdf]rg ul/Psf ljleGg & –!) hftsf cfn'sf] k"j{–d"n aLp cfn' pTkfbg 
ub}{ cfO/x]s]f 5 . o; sfo{qmdn] xfn;Dd g]kfnsf] ljleGg If]qx?df cfn'v]tL ug{ l;kmfl/; 
ul/Psf !( hft -tflnsf #_ sf cfn'sf] k"j{–d"n aLp cfn' pTkfbg ul/;s]sf] 5  .  
 

tflnsf #= lxpFb] v]tL -t/fO{_ / aif]{ v]tL -kxf8_ sf] nflu l;kmfl/; k"j{ d"n aLp cfn'sf  
  hftx?sf] ljj/0f  
 

lxpFb] v]tLsf] nflu pko'Qm cfn'sf hftx? lxpFb] v]tLsf] nflu pko'Qm cfn'sf hftx?
/ftf] ;]tf] /ftf] ;]tf] 
sfl8{gn s'lk|m| Hof]lt sfl8{gn s'lk|m| Hof]lt 
8]lh/] v'dn ;]tf]–! 8]lh/] v'dn ;]tf]–! 
hgsb]j Pg=lk=cfO{=–!)^ hgsb]j Pg=lk=cfO{=–!)^ 
v'dn /ftf]–@ s'lk|m afbzfx cfO{–!!@$ l;=Pkm\=Pd\=–^(–! 
s'lkm| l;Gb'/L yf? nf]sn sf7df08f} nf]sn l;=Pkm\=h]=–^(–! 
k]l/sf]nL   ;/sf/L ;]tf] 
lj=cf/=–^#=^%  :ofªbf]h]{ 
   h'DnL nf]sn 
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lrq #= k"j{–d"n aLp cfn' pTkfbg k|ljlw 

 
k"j{–d"n aLp cfn'sf] e08f/0f tyf laqmL lat/0f 

k"j{–d"n aLp cfn' vlg;s]kl5 To;nfO{ tf}n ;fO{hsf] cfwf/df % u|fd eGbf 7"nf], !–% u|fd 
;Ddsf], )=%–! u|fd;Ddsf] / cfwf u|fd eGbf ;fgf] u/L rf/ ju{df juL{s/0f u/L ;–;fgf 
hfnL emf]nfdf Kofls8 ul/G5 -lrq $_ / $ l8u|L ;]lN;o; tfkqmd tyf ^)–&) k|ltzt 
;fk]lIft cfb|{tf sfod ul/Psf] cFWof/f] zLte08f/df e08f/0f ul/G5 . ljutdf /fli6«o 
cfn'jfnL cg';Gwfg sfo{qmddf pTkflbt k"j{–d"n aLp cfn' sfo{qmdsf] cfkm\g} zLte08f/df 
e08f/0f ug]{ ul/Ptfklg cf=j= @)^@÷^# b]lv sf7df8f}+sf] afnfh' cf}Bf]lus If]ql:yt sf]xLg"/ 
sf]N8:6f]/df e08f/0f ug]{ ul/Psf] 5 . ;fwf/0ftof sflt{s d+;L/df pTkfbg ePsf] z/b 
jfnLnfO{ (–!) dxLgf zLte08f/0f u/]/ cfufdL aif{ t/fO{ tyf leqL–dB]z If]qsf] nflu 
efb|b]lv sflt{s;Dd laqmL lat/0f ul/G5 . To:t} r}q a}zfvdf pTkfbg ePsf] lxpFb] 
jfnLnfO{ ^–& dxLgf zLte08f/0f u/]/ cfufdL aif{ kxf8L If]qsf] nflu d+;L/b]lv df3;Dd 
laqmL lat/0f ul/G5 .  

 
lrq $= ljleGg hftsf k"j{–d"n aLp cfn' 
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g]kfn s[lif cg';Gwfg kl/ifb / s[lif ljefusf] ldlt @)%$÷@÷* df ePsf] sfo{ut ;Demf}tf 
adf]lhd /fli6«o cfn'jfnL cg';Gwfg sfo{qmdn] /fli6«o cfn' lasf; sfo{qmd, s[lif ljefusf] 
;dGjodf &% j6} lhNNffl:yt lHNnf s[lif lasf; sfof{nox? dfkm{t k"j{–d"n aLp cfn' laqmL 
lat/0f ug]{ u/]sf] 5 . ;fwf/0ftof cfwf u|fd eGbf 7"nf]] k"j{–d"n aLp cfn' aLp cfn' jLp 
cfn' pTkfbs s[ifs ;d"xx?nfO{ / cfwf u|fd eGbf ;fgf] k"j{–d"n jLp cfn' g]kfn s[lif 
cg';Gwfg kl/ifb / s[lif ljefu cGtu{tsf  cg';Gwfg s]Gb tyf jfujfgL kmfd{x?nfO{ :j:y 
d"n aLp cfn' pTkfbgsf] nflu ljqmL lat/0f ul/G5 . cf=j= @)$%÷$^ df tGt' k|hgg 
k|of]uzfnf tyf zLzf3/ :yfkgf eP kZrft cf=j= @)^@÷^# ;Dd #$,^%,&(( bfgf 
pTkfbg eO{ #@,!&,^^^ bfgf k"j{–d"n aLp cfn' laqmL lat/0f eO{;s]sf] 5 -tflnsf $_ . 
 
tflnsf $= /fli6«o cfn'afnL cg';Gwfg sfo{qmdaf6 cf=j= @)^#÷^$ ;Dd pTkfbg tyf  
  lat/0f ul/Psf] k"j{–d"n aLp cfn'sf] ljj/0f 
   

cfly{s jif{ 
pTkfbg nIo 
-bfgf ;+Vof_ 

pTkfbg kl/df0f  
-bfgf ;+Vof_ 

lat/0f kl/df0f† 
-bfgf ;+Vof_ 

@)$^÷$& - tYofª\s cg'KnAw - 
@)$&÷$* !,)),))) !,#%,*^) !,$(,%%) 

@)$*÷$( !,)),))) !,)*,&@@ !,@#,^(^ 

@)$(÷%) !,)),))) *$,((! !,)#,@)& 

@)%)÷%! @,)),))) @,@@,(*& *^,))) 

@)%!÷%@ @,)),))) $,$),%## !,(&,)(% 

@)%@÷%# @,)),))) @,(&,@^* $,)),*)@ 

@)%#÷%$ @,)),))) @,*#,@$) @,#&,#$@ 

@)%$÷%% @,)),))) !,^@,*$# @,)#,%@% 

@)%%÷%^ @,)),))) !,$@,&*) @,%$,(*% 

@)%^÷%& @,)),))) @,)*,$(^ !,$),)%& 

@)%&÷%* @,)),))) @,#!,!!( !,(%,#(# 

@)%*÷%* @,)),))) @,$!,##$ @,@^,^@$ 

@)%(÷^) @,)),))) @,^),)%* @,#*,@)! 

@)^)÷^! @,)),))) @,)&,$&% @,#(,!^& 

@)^!÷^@ @,)),))) !,(),(#) @,##,%^* 

@)^@÷^# !,%),))) !,$&,!^# !,**,$%$ 

@)^#÷^$ !,)),))) !,#$,%!&  

hDdf  #^,)),#!^ #@,!&,^^^ 
 † cl3Nnf] aif{df pTkflbt k"j{–d"n aLp cfn' kl5Nnf] jif{df ljqmL lat/0f ul/G5 . 
 
k"j{–d"n aLp cfn'sf] d"No lgwf{/0f 

o; /fli6«o cfn'afnL cg';Gwfg sfo{qmddf pTkflbt k"j{–d"n aLp cfn'sf] x/]s jif{ nfut 
vr{sf] cfwf/df d"No lgwf{/0f ul/G5 -tflnsf %_ . rfn' cf=j= @)^$÷^% sf] nflu % u|fd 
eGbf 7"nf], !–% u|fd;Ddsf], )=%–! u|fd;Ddsf] / cfwf u|fdeGbf ;fgf] k"j{–d"n aLp cfn'sf] 
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qmdzM ?=$÷!), ?=#÷&%, ?=@÷– / ?= –÷%) k|lt bfgfsf] b/n] laqmL d"No lgwf{/0f eO{ ;f]xL 
adf]lhd laqmL lat/0f ePsf] 5 . 

tflnsf %= ljleGg cf=j=x?sf] k"j{–d"n aLp cfn'sf] k|lt bfgf nfut vr{ tyf laqmL d"No  
 

cf=j= 
nfut vr{ 
-?=÷bfgf_ 

ljqmL d"No * -?=÷bfgf_ 
>% u|fd ! –% u|fd )=% –! u|fd )=@% –)=% u|fd <)=@% u|fd

@)%)÷%! #÷&% – lgMz"Ns – – – 

@)%!÷%@ !÷(@ – –÷#% lgMz"Ns – – 

@)%@÷%# @÷(# – –÷%) –÷!) – – 

@)%#÷%$ #÷)$ – –÷&% –÷@) lgMz"Ns – 

@)%$÷%% @÷*) – !÷– –÷@% lgMz"Ns – 

@)%%÷%^ $÷^% – !÷– –÷%) lgMz"Ns – 

@)%^÷%& #÷@* – !÷$) –÷^) –÷@% –÷)% 
@)%&÷%* #÷)! – !÷%) –÷&) –÷#) –÷)% 
@)%*÷%( #÷)% – !÷^) –÷*) –÷$) –÷)% 
@)%(÷^) @÷*) – @÷&) !÷%) –÷&% – 

@)^)÷^! @÷&& – #÷– !÷&% !÷– – 

@)^!÷^@ @÷^^ – #÷– @÷– !÷– – 

@)^@÷^# @÷%@ #÷&% #÷%) @÷– –÷%) – 

@)^#÷^$ @÷#^ $÷)) #÷&) @÷– –÷%) – 
* cl3Nnf] cf=a=sf] nfut vr{sf] cfwf/df kl5Nnf] aif{sf] nflu ljqmL d"No lgwf{/0f ul/G5 . 
 
 

;Gbe{–;"rL 

Akius, M and JP Kloos. 1990. Viral diseases spread and detection in Nepal. In: Proceeding of 
11th European Association for potato Research (EAPR), Edinburgh, UK. pp 66-67. 

Clark, MF and A Adams. 1977. Characteristics of the microplate method of enzyme-linked 
immunosorbent assay for the detection of plant viruses. J. Gen. Virol. 34:475-783. 

Mellor, FC and R Stace-Smith. 1977. Virus-free potatoes by tissue culture. In: Applied and 
Fundamental Aspects of Plant Cell, Tissue and Organ Culture. (J Reinert and YPS 
Bajaj, eds.) Springer, Berlin Heidelberg, New York, pp 616-635. 

Murashige, T and F Skoog. 1962. A revised medium for rapid growth and bioassays with 
tobacco tissue culture. Physiol. Plant. 15:473-497. 

NPRP. 2006. Annual Report 2005/06 (2062/63). National Potato Research Programme 
(NPRP), Nepal Agriculture Research Council, Khumaltar, Lalitpur, Nepal. 

Pennazio, S and Manuela Vecchiati, 1976. Effects of naphtalenacetic acid on potato meristem 
tip development. Potato Res. 19:257-261. 

Ranjit, M, GP Rai, A Manandhar and V Pandey. 1994. Virus testing and elimination of 
viruses from some local cultivars of potato (Solanum tuberosum) in Nepal. In: 
Proceedings of 4th Asian Potato Association (APA) Triennial Conference (5-7 Jul. 
1994). (ET Rasco, FB Aromin and CH Balaltro, eds.). Daekwonryeong, Korea. pp 95-
99. 



 8

Rolando, L., A. Panta, U. Jayasinghe & J. Dodds. 1991 Tissue culture for elimination of 
pathogens. CIP Research Guide 3. International Potato Center, Lima, Peru. 

Sakha, BM and GP Rai. 2004. Performance of in vitro plantlets and stem cuttings for pre-
basic seed potato production under glasshouse condition in Nepal. In: Proceeding of 
the 4th National Horticulture Research Workshop held at Nepal Agriculture Research 
Council, Khumaltar, Lalitpur, Nepal during 2-4 Mar. 2004. pp 186-189. 

Sakha, BM and SP Dhital. 2006. Eradication of viruses by thermotherapy and meristem-tip 
culture from potato (Solanum tuberosum L.) for pre-basic seed potato production in 
Nepal. J. Pt. Breeding Gp., 1: 26-32. 

Sakha, BM, GP Rai, SP Dhital and RB Nepal. 2007. Disease-free Pre-Basic Seed Potato 
Production through Tissue Culture in Nepal. Nepal Agric. Res. J. 8 : 7-13.  

Salazar, L.F. 1996. Potato Viruses and Their Control. International Potato Center, Lima, 
Peru. 214 p. 

Shakya, Praphul. 1993. In vitro production of virus-free potato (Solanum tuberosum L.) 
cultivar Cardinal by meristem culture. A M.Sc. thesis. Central Department of Botany, 
Tribhuvan University, Kathmandu, Nepal. 

 


