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Rice is the major food crop in Nepal but the country imports rice every year to feed the ever 

increasing population. Present context of climate change in current years has imposed additional 

difficulties to elevate rice productivity because of higher intensity and frequencies of biotic and 

abiotic stresses. Blast, caused by Magnaporthe oryzae Couch and Kohn (anamorph Pyricularia 

oryzae Cav.), bacterial blight, caused by Xanthomonasoryzae pv. oryzae, and sheath blight, caused 

by a fungus Rhizoctonia solani (Kühn), diseases are major biotic stresses causing significant yield 

loss. These diseases can be managed by several management practices. Use of host plant resistance 

is the best and economic means for their management. However, the popular cultivars after few 

years of release become susceptible to the diseases. So, a series of experiments were undertaken 

for management of the above mentioned diseases at Regional Agricultural Research Station, 

Tarahara, Sunsari, Nepal during the 2012, 2013 and 2014 wet seasons. Ten different microbial 

isolates were used as seed treatment to test their efficacy for leaf blast management at the seedling 

stage of four varieties: Swarna, Swarna Sub1, Samba Mahsuri and Samba Mahsuri Sub1 (recently 

released as Samba Masuli Sub1 in Nepal). Experiments were also conducted to understand the 

influence of submergence/flooding on development of those diseases in Sub1 and non-Sub1 rice. 

A total of 73 Sub1 rice lines including checks were evaluated for resistance to blast, bacterial blight 

and sheath blight during 2013 and 2014 wet seasons. Seed treatment with microbial isolates varied 

significantly for leaf blast control of Sub1 and non-Sub1 rice during the 2012 and 2013 wet 

seasons. Among the microbial isolates, IRRI-3 and IRRI-4 isolates of Trichoderma harzianum 

were found most effective in reducing leaf blast at the seedling stage of rice during both the years. 

Thus, these isolates might be used as seed treatment for leaf blast management. Rice genotypes 

also differed significantly for leaf blast development as measured by area under disease progress 

curve (AUDPC) during both the years. Among the genotypes, Swarna Sub1, with or without seed 

treatment, recorded the lowest leaf blast severity. Submergence periods had a significant influence 

on leaf blast development in Sub1 and non-Sub1 rice as measured by AUDPC during the 2013 wet 

season. Seven days submerged rice plants produced the lowest AUDPC values. Rice genotypes 

differed significantly for AUDPC values during 2012 and 2013 wet seasons. Blast development 

decreased with increasing submergence periods, with a greater reduction in Sub1 genotypes. 

Swarna Sub1 had the lowest disease severity irrespective of submergence or without submergence. 

Similarly, use of submerged seedlings had a significant effect on bacterial blight (BB) severity and 

its AUDPC values. The seedlings transplanted after three to seven days submergence had 

significantly lower BB severity. The lowest disease was observed on rice plants transplanted after 

seven days submerged seedlings. BB reduction was more pronounced in Sub1 genotype when 

submerged seedlings were used. The AUDPC values of BB and rice grain yield were negatively 

correlated with reduction of 5-6 kg ha-1 by one unit increase in AUDPC. Swarna Sub1 showed the 



lowest BB severity and AUDPC values with or without use of submerged seedlings, and produced 

higher grain yield. Sheath blight disease on rice plants was not affected by transplanting submerged 

seedlings. Rice genotypes also did not differ for sheath blight development when compared with 

their AUDPC values. Swarna Sub1 performed better in resistance to the three diseases and grain 

yield in the experiment and thus could be promoted for cultivation in the flash floods and other 

disease prone rainfed lowland areas of Terai, Nepal. The Sub1 rice lines showed variation in 

resistance to blast, bacterial blight and sheath blight diseases. The frequency of genotypes showing 

blast resistance was higher in Sub1 rice lines as compared to bacterial blight and sheath blight. 

Lines, such as IR09F127, 145, 146, 157, 158, 166, 229, 236, 238, IRRI-154, IR10F187, 339, 629, 

Ciherang Sub1 and IR09F Sub-1436 were blast free in both years. IR09F173, 253, 558 and Sabitri 

were also resistant to the disease. Radha 12, a popularly grown variety, appeared resistant to 

moderately resistant to leaf blast. IR09F157, IR09F195 and IR09F236 were found promising with 

score of 3-5 bacterial blight scale (moderate level of disease) during both the years. IR09F251, 

IR09F287, IR10F558, IR10F629 and IR10F616 were promising with respect to ShB incidence as 

they had <10% disease incidence during both the years. Promising lines with respect to leaf blast, 

BB and ShB could be promoted to yield trials for evaluation of desirable agronomic traits. 

 

  



;a ! hLg ePsf] / gePsf] wfgsf hftdf laleGg 8'jfg calwdf d?jf, AofS6]l/on 89'jf / kft] km]b 89'jf 

/f]u k|lt/f]wL Ifdtfdf k|efj / kft d?jfsf] la?¢ h}ljs aLp pkrf/sf] c;/ 

 

Zff]w–;f/ 

gfdM j]bfgGb rf}w/L             kl/ro kq g+= cf/–@)!@–kLPnkL–lj=–)!kL 

;q / egf{ jif{M k|yd / @)!@           pkflwM ljBfjfl/lw 

d'Vo ljifoM jfnL /f]u lj1fg            ljefuM jfnL/f]u lj1fg  

d'Vo ;Nnfxsf/M k|f=8f= ;'Gb/dfg >]i7    

 

wfg g]kfnsf] k|d'v jfnL xf] t/ xfd|f] b]zn] x/]s aif{ a9bf] hg;Vofsf] cfjZostf k"/f ug{ wfgsf] cfoft 

ul//x]sf] 5 . xfnsf aif{x?df hnjfo' kl/jt{gsf] sf/0fn] l;lh{t h}ljs tyf ch}ljs tTjx?sf] a9bf] k|efjn] 

pTkfbg a[l4 ug]{ sfo{df yk Jojwfg v8f u/]sf] 5 . wfgsf] d?jf /f]u u/fpg] 9';LhGo lhjf0f' DofUgfkf]y]{ 

cf]/fO{hL spr / sf]g -Pgfdkm{ kfOl/s'nfl/of cf]/fO{hL sfe_, JofS6]l/on 88"jf    -AnfO6_ u/fpg] zfsf0f' 

hfGyf]df]gf; cf]/fO{hL kLeL= cf]/fO{hL, kft] km]b -lzy_ 88"jf /f]u u/fpg] 9';LhGo lhjf0f' /fO{hf]S6f]lgof ;f]nfgL 

-s"g_, h:tf /f]u d'Vo h}ljs tTjx? x'g . h;n] jfnLsf] pTkfbg x«f; ug{ dxTjk"0f{ e'ldsf v]Nb5 . o:tf 

/f]ux? w]/} ljlwaf6 Joj:yfkg ug{ ;lsG5 . /f]u lg/f]ws jfnLsf] k|of]u Ps pko'Qm / cfly{s b[li6n] kmfObfhgs 

lalw xf] . ;fdfGotof k|rlnt hftx? pGdf]rg ePsf] s]xL aif{d} /f]uk|lt/f]ws Ifdtf u"dfpb} hfG5g . To;}nfO{ 

dWogh/ ub}{ If]qLo s[lif cg";Gwfg s]Gb| t/x/f, ;'g;/Lsf] kxndf dfly pNn]lvt /f]ux?sf] Joj:yfkg ug{ 

O{=;+=@)!@, @)!# / @)!$ sf] aif]{ afnL wfgdf &# nfO{gdf y'k|} cg';Gwfg kl/If0fx? ;+rfng ul/Psf] lyof] . 

bz lsl;dsf] h}ljs cfO{;f]n]6af6 wfgsf] j]gf{ cj:yfdf nfUg] kft d?jf /f]u Joj:yfkg ug{ ljp pkrf/ 

ljlwåf/f To;sf] k|efjsf/Ltf cWoog ul/Psf] lyof] . pQm kl/If0fdf ;fFjf d;'nL, :j0ff{, :j0ff{ ;j-!, ;f+jf 

d;'nL ;j-! -xfn} g]kfndf ;fFjf d;"nL ;j-! sf] ?kdf pGdf]lrt_ oL rf/ hft ;dfj]z lyP . pQm kl/If0fdf 

;j-! hLg ePsf / gePsf wfgsf] hftdf 8'jfg kl5 /f]usf] k|sf]k 5 ls 5}g elg hfGg vf]lhPsf] lyof] . ;g 

@)!# / @)!$ sf] aif]{ l;hgdf hDdf &# j6f ;j-! lhg o'Qm wfgsf nfO{gx?nfO{ kft d?jf, JoS6]l/on 

JnfO{6 / lzy JNffO{6 h:tf /f]u ;xg] Ifdtf kQf nufpgsf] nflu kl/If0f ul/Psf] lyof], h;df :yflgo hftx? 

klg ;dfj]z lyP . h}ljs cfO{;f]n]6 -lhjf0f'_ af6 ;g @)!@ / @)!# sf] aif]{ l;hg k/LIf0fdf ;j-! ePsf] / 

gePsf] wfgdf kftd?jf /f]u lj?å ljp pkrf/ ubf{ k|i6 leGgtf b]lvof] . h}ljs lhjf0f' dWo] 6«fO{sf]8df{ 

xflh{ofgdsf] O{/L-# / O{/L-$ cfO{;f]n]6x? wfgsf] slnnf] cj:yfdf b]lvg] kft d?jf /f]u lj?å b'a} aif{df cToGt 

k|efjsf/L kfO{of] . t;y{ oL b'a} cfO{;f]n]6x?nfO{ kftd?jf Joj:yfkgsf] nflu ljp pkrf/ ug{df k|of]u ug{ 

;lsG5 . o;}u/L b'a}} aif{sf] cWoogdf wfgsf ljleGg cg"s|dx? /f]u j[lå If]q dfkg /]vf -AUDPC_ sf cfwf/df 

klg kft d?jf /f]u j[l¢ b/df klg Psbd km/s b]vfpF5g . cWoog ul/Psf hftx? dWo] :j0f{ ;j-! hftdf 

ljp pkrf/ ubf{ jf gubf{ klg ;j}eGbf sd kft d?jf /f]usf] k|sf]k e]l6of] . /f]u j[låIf]q dfkg /]vfsf] cfwf/df 

@)!# sf] aif]{ l;hgdf ;j-! ePsf / gePsf b'j} wfgsf hftdf 8'jfg cjlwsf] kft d?jf /f]u ljsf;df dgUo] 

c;/ k/]sf] kfO{of] . ;ft lbg ;Dd 8'jfg ul/Psf] wfgdf ;jeGbf sd /f]u j[låI]fq dfkg /]vf -AUDPC_ sf] 

dfkg ul/of] . ;g @)!@ / @)!# sf] aif]{ l;hgdf ul/Psf] kl/If0fdf wfgsf hftx? /f]u j[lå If]q dfkg /]vf 

dfkgdf w]/} leGg b]lvP . cWoogn] b]vfpF5 ls 8'jfg cjlw a9] ;u} /f]u ljsf; sd x'g], cem Tof] dfqf ;j-

! ePsf] wfgsf] hftdf emg sd ePsf] kfO{of] . :j0ff{ ;j-! h;df 8'jfg ubf{ jf gubf{ klg ;j}eGbf sd 

/f]usf] cfs|d0f b]lvof] . o;/L 8'jfg ul/Psf] j]gf{ k|of]u ubf{ JofS6]l/on 88'jf /f]usf] dfqf / /f]u j[lå If]q 

dfkg /]vfdf klg :ki6 c;/ x'g] b]lvof] . cWoogn] eG5 ls ltg b]lv ;ft lbg kfgLdf 8'jfg ul/Psf] j]gf{ 

nufpFbf wfgdf /f]usf] cfs|d0f sd kfO{of] . ;ft lbg 8'jfg ul/Psf] j]gf{ nufPsf] jf]6df /f]u ;j}eGbf sd 

/f]u cfs|d0f x'g] b]lvG5 . ;j-! o"Qm hftdf 8'jfg ul/Psf] j]gf{ nufpbf /f]u emg sd nfUg] b]lvof] . cWoogn] 

eG5 /f]u j[lå If]q dfkg /]vf -AUDPC_ dfg / wfgsf] pTkfbg ljrsf] pN6f] -Negative_ ;DaGw kfO{of] . lsgsL 

k|lt O{sfO{    -AUDPC_ j[lå x'bf k|lt x]S6/ % b]lv ^ s]hL pTkfbg 36\g] b]lvof] . :j0ff{ ;j-! wfgsf] hftdf 



j]gf{ 8'jfg eP jf geP klg sd /f]u dfqf / AUDPC dfg b]lvof] / a9L wfg pTkfbg kfO{of] . 8'jfg ul/Psf] 

j]gf{ nufpbf l;y JnfO{6 /f]usf] ljsf;df s'g} klg c;/ k|efj b]lvPg . AUDPC dfgsf] cwf/df l;y JnfO6 

/f]u ljsf;df wfgsf hftx?sf] lardf s'g} klg leGgtf b]lvPg . ;g @)!# df wfgsf hftx?df /f]u ljsf;sf] 

cfwf/df km/s kfO{of]  h;df :j0ff{ ;j-! df ;j} eGbf sd AUDPC dfkg ul/of]] . ltg j6} /f]usf] nflu 

:j0ff{ ;j-! k|efjsf/L / pts[i6 5 lsgsL wfg pTkfbg ;j} kl/If0fx?df /fd|f] kfO{of] . To;}n] 8'jfg tyf 

af9Lu|:t If]qsf] nflu v]tL ug{ of] hftnfO{ lj:tf/ ug{ ;lsG5 . o;} u/L g]kfnsf] t/fO{sf /f]u u|:t c+l;lrt 

If]qdf klg nufpg pko"Qm kfO{of] . t/ ;j-! o"Qm wfgsf hftx? d?jf, JofS6]l/on JnfO6{ / l;y JnfO{6 ;xg] 

jf k|lt/f]lw Ifdtfdf km/s kfO{of] . ;j-! hftx?df JofS6]l/on JnfO{6 / l;y JnfO{6sf] t'ngfdf kft d?jf 

/f]usf] a9L k|lt/f]lwt Ifdtf x'g] b]lvG5 . ;j-! wfgsf nfO{gx?, h:t} cfO{cf/ )( Pkm !@&, cfO{cf/ )( Pkm 

!$%, cfO{cf/ )( Pkm !$^, cfO{cf/ )( Pkm !%&, cfO{cf/ )( Pkm !%*, cfO{cf/ )( Pkm !^^, cfO{cf/ )( 

Pkm @@(, cfO{cf/ )( Pkm @#^, cfO{cf/ )( Pkm @#*, cfO{cf/cf/cfO{ !%$ -IRRI 154_, cfO{cf/ !) Pkm 

!*&, cfO{cf/ !) Pkm ##(, cfO{cf/ !) Pkm ^@(, ;]x/fg ;j ! / cfO{cf/ )( Pkm $#^ ;j ! df b"j} aif{sf] 

kl/If0fdf s'g} d?jf nIf0f b]lvPg . To:t} cfO{cf/ )( Pkm !&#, cfO{cf/ )( Pkm @%#, cfO{cf/ )( Pkm %%* 

/ ;fljqL klg /f]u k|lt/f]wL e]6LP . kft d?jf /f]usf] nflu /fwf !@ -Ps k|rlnt v]tL ug]{ hft_ df dWod b]lv 

k'/} kft d?jf /f]u ;xg] e]6Lof] . o;}u/L cfO{cf/ )( Pkm !%&, cfO{cf/ )( Pkm !(% / cfO{cf/ )( Pkm @#^ 

b'a}} aif{df JofS6]l/on JnfO{6sf] dfkgdf #-% cs+ ePsf] x'bf a9L k|efjsf/L b]lvP . To:t} cfO{cf/ )( Pkm 

@%!, cfO{cf/ )( Pkm @*&,  cfO{cf/ !) Pkm %%*, cfO{cf/ !) Pkm ^@( / cfO{cf/ !) Pkm ^!^ klg l;y 

JnfO{6 cfs|d0fsf] lx;fjn]  a9L pko"Qm b]lvP . h;df b'j} aif{df !) k|ltzt eGbf sd /f]u cfs|d0f ePsf] 

lyof] . kft d?jf /f]usf] nflu pko"Qm k|efjsf/L hftx? -cfO{cf/ )( Pkm !&#, cfO{cf/ )( Pkm @%#, / 

cfO{cf/ )( Pkm %%*_ nfO{ cfufdL lbgdf vf; u'0f ljz]iftfsf cfwf/df pTkfbg kl/If0fdf cuf8L a9fpg 

;lsG5 .   

 


