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ABSTRACT: The study on the effect of antagonistic bacteria isolated from rice rhizosphere soil, on growth inhibition
of Fusarium fujikuroi, causing the bakanae disease of rice. According to the test of pathogenicity of 58 isolates of F.
Sujikuroi which were isolated from diseased plants, the F. fujikuroiisolate CRFURD-7 caused the highest disease severity.
The antagonistic bacteria were tested for the mycelial growth inhibition of the F. fujikuroi isolate by the dual culture

method. Three isolates of antagonistic bacteria, RC-1, RR-51 and SR-31, showed high activity in suppression of the
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mycelial growth of F. fujikuroi with the percentages of 46.23, 52.69 and 53.23, respectively. These three isolates of
antagonistic bacteria were tested on metababolic production. They were found to be capable of producing
the enzymes cellulase, amylase, and siderophores. Therefore, these three isolates of antagonistic bacteria were
tested on rice seed. The results found that the occurrence of diseases on the seeds could be reduced by soaking in
bacterial suspensions of the three isolates before being challenged with F. fujikuroi. The percentages of disease
incidence were about 39.50, 36.25 and 39.00 percent, respectively, compared with 81.75 percent in the control. Based
on the nuclectide sequences of the 16S rDNA of these antagonistic bacteria, they were identified as Bacillus
amyloliquefaciens.

Keywords: antagonistic bacteria; bakanae disease; Fusarium fujikuroi, rice
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1 (Oryza sativa L) \dufinasugiafiddmesssmdlng nandadmdaduiidesnisvemamianisly
wazsinsUsema witutagtunuinauaiunsalunisnandneeslssinalnganas (@rinauesygianisnems,
2562) Fwdlstlgmitvilinandndnanasiianveinain Tsanerilneu (Bakanae disease ) wa3im FuAnanide
91 Fusarium fujikuroi Nirenberg (synonym : Fusarium moniliforme) Iiﬂ‘ﬁwumiixmmﬁﬂaﬂﬁﬁﬂﬁﬂgﬂ%ﬂ 1y
finsmenuiilsafnanilvlinanand1nanas 3-94 Wesidud Seiusgiufiufivgnuazanewusuesim (Gupta et
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wan ransznutegunmuesld uasduilon muinssduliidelsnfimAnmasumudeaaed uazeliAnmnm
Aomeseduiinfisanntu Burr et al. 1988) Finsfianunsoan wiewAnideansldanaail fe mslinumsnsld
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Yosinlsfuesslusvezndidneg wuin wenaluludadioulalnd 3 lolwan A PRES, CINvI uaz CEN26 &
Usgdnsnmnisaiuaulsaneninanulusseendl wag Matic et al. (2014) AnwiUssdvinnvesdanuiindsuiu
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lwiaslslesune1vns Chrome Azurol S (CAS) agar Usiliigaumadl 30 ssrnwaldea luiifiaduan 48 dalus uas
nadeUNsad et lulaaULeIMT starch agar Unigauvind 30 ssmwaidua ilunan 3 u dwmunsvedeunis
a¥raeulwiflafiua Tnsidsauue s Chitin agar uaznaaeuruantRlunisazanenoainnlngidssuuems
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Figure 1 Symptoms of the bakanae disease in paddy field: A: symptomless plants, B and C: The production

of roots from some of the nodes, D: mycelial growth in internode

naseuszdnsnmvsadouuafiFedudininatguaatasaunalsananilnay
nagaumsiudadiomanuglsndaeds dual culture method
KansveEeUUsT A eatauuafieleluian RC-1, RR-51 uag SR31 slensdussmsisyveadesiave
Ispnenilnanu Fusarium fujikuroi lelgian CRFURD-7 wuInies i udmssus avindu 4623, 5269 way 53.23
Wesdusenug iy (Table 1) Tndifsstumsinuvesfiszassamazae (2560) finuinsyadvinmueadeuuaiise
UFtingsuau 6 lelewan Tumsdudsnmaadgueadon £ moniliforme Sivesidudnstiudsseaing 22.22-50.00
Wesidud Tnedanamuinveulaladuinamsudewuniize faduiu Wennainuumedulovesdemelindes
qavsaa wud1 Weuuedidevtiliidulovesd enildnuasiiaund wluzadldaes Waifleuiuyamuauiiduled
dnwadzUnd (Figure 2) FeaonndpsTuNIITIUBY Chaurasia et al (2005), Gond et al. (2015) Waz Mardanova et al.
(2017) FnudsrAvBamusadenvaiidelunssudadion Fusarium sp. wui dulefimaudsuulasguing Tnedle
flomsunmes dnvainuniveaduletuinanats metabolite Wi Fengycin wag lipodecapeptide Mifnanide

wuariseUUnvastu dwalintdasaduasdoriuasuwlatty (bar= 20 pm)

Figure 2 Growth of Fusarium fujikuroi isolate CRFURD-7 in dual culture test with antagonistic bacteria: (1)
Antagonism of antagonistic bacteria against F. fujikuroi isolate CRFURD-7 on potato dextrose agar
(2) Morphological change of mycelium of F. fujikuroi interaction with antagonistic bacteria;

A:control B: RC-1 C: RR-51 D: SR-31
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Table 1 Growth inhibition of Fusarium fujikuroi in dual culture assays with the antagonistic bacterium

Bacillus amyloliquefaciens isolates on PDA at 3 and 5 days after inoculation (DAI)

Isolate Dual culture’
3 days 5 days
Radial growth (cm) % inhibition Radial growth (cm) % inhibition

RC-1 1.28 &° 8.33b 167 a 46.23 b
RR-51 1.17b 16.67 a 147 b 52.69 a
SR-31 1.15b 17.86 a 1.45b 53.23 a
LSD (0.05) 3.39 23.56 2.44 2.37
%CV 0.09 6.72 0.08 241

! Average from 3 replicates for each isolate

2 Means within the same column followed by the same letter are not significantly different at the 0.05 level by the LSD test

nsfnwamsutRvIsUsznsvestenuaiiGeufing
KansadeuANALATduaivoadenuafigeuiingsiuau 3 Telean Téun RC-1, RR-51 way SR-31 Uy
pwnadeuAniaNTAIsTuaTvendenuafifeufting Wunan 2 u wuh yalelsanannsndesaaeiwagloa
af1dluinoflsvies uazazareeas uiliannsoadrdlafiuald Jeaenndosiunsdnuives nilsuaziunns
(2539) fnuindenuafiFoufiindaunsaatrslemeslsnes fio Cathecolamides w3a Cathecolate siderophores
(s) wulfawglunuaiise 1wy Bacillus Tasileqdunidufiindinanarslanedlsves aunsadudasnmanly
sysumAuldlafnindoamglsade vlmdelsaliaunsadwiaefiold fsemuves Ahmed et al. (2008) &9
IiFnwidenuafieudnmseunnia nud WewuafiSe Bacillus ansnsnazanevoamaldd wasdassaslnnos
Tsnefdnae Wewinanslaneslswesidudislunsduasunisadyvesia wazdmaeliiauduse dostunsd
anevadlsAiydnee
nssuuneiaideuuaiiGeufindanauinuseunndn

a

N139MUNTL ALY DUUATI LT 891NAUUT 1IUTOUTINT 1N LRBIMATLA single 165 ribosomal DNA (rDNA)

1Y v a

sequencing wagdlanzimaiuianalelndiite tiluSsuiisuivaduinedlelnddu q lugrudeya GenBank
WU RC-1, RR-51 @y SR-31 9ndauudnaseusndn Wunuafiged inaglu Bacillaceae dleiseuiisuasull
InalalnAusiane 165 rONA dugudeyadiduiiandlelndues Bacillus sp. lugnudeua Genbank WudAuUTLIN
soUsInd™M lolwian RC-1, RR-51 uay SR-31 dawuindlelns IndlAesiuwuadiise Bacillus amyloliquefaciens
Tnefiaunfloutszuna 99.59 wWedduddnuansitendsidianuaenndosiumenuves Ujnsal uasds
Snwal (2560) finuinde B, amyloliquefaciens SB6 Wwag B. amyloliquefaciens SB9 Funenldanfuusamundn
anunsaanmsiinlsAna et suishsduasulinardruasyudausednaie
msﬁnmmwmmsmaqﬁgfaLmﬂﬁL’%TEJﬁiamsmmﬂsﬂaaﬂEilnmuuumé‘ﬂ"luamwﬁaqﬂﬁﬁ'ams
MsFnwANLENsITeteuUAiSe B. amyloliquefaciens W 3 lolwan 8uA RC-1, RR-51 wag SR-31
san1seuAulsAnentinauuULAntuan BsUfURAN1S 835 Blotter method dunansiialsalussesiaan 7
way 14 Ju ilensaeuilesiduinmsiinlsn wud 7 Sundimsmageu nssuisutmedeuuniiGers 3 loluandeu
maaué’amfﬁammmqbﬂ F. fujikuroi fiesidusnsiialsawindu 7.50, 7.00 wag 6.50 wWesidudnuaidu diu

NITUIBNAROUMBTOTIEWMALIA F. fujikuroi udIsdmeawunafiiens 3 leluanfilesidudnsiialsawinfiu
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8.75, 8.50 uaz 9.25 Wadldudmudiy diugaiimuaudsasaiiestuiinden mancozeb lasTBaanrou
ﬂqmﬁammm&fbﬂ LLazﬂqﬂwé’dﬂqmﬁ?jyaﬁmLwﬂiﬂ fiesidudnisiinlsaminiu 3.75 waz 3.00 Wasiduinuaau
vuzfignmuauitlivgnifoann grauauiageufedonanmfissediadien fvefidudnainlsaminiy
4.75 uay 21.00 wWosudmuanu fanuuanaimeaifedndidedfy Laswansieass 14 Tunrdeainnis
nedeuNUT uisgnssIsiUefidusmainlsafindy nssiturdadeuuaiider 3 leluanneunnasudede
F1EalsA F. fujikuroi Sesidusnsifalsawiniu 39.50, 36.25 wag 39.00 Wesldudnuaiu drunssuisvngey
é’am%aswmm@kﬂ F. fujikuroi WE S uddedenuadideia 3 loluaniiesdudnaiinlsawinty 42,75, 41.25
uay 43.00 Wosduinuaiy dugnmuauiildasiediesiuidnden mancozeb nanroulgnidesanvslsn
uazegnudsUgniesanelsafivesfuiniafalsaniiy 21.75 way 27.00 wWeddudmudiiu vasiignaunui
livgnidesauvn wasgamuauiivasoudedenauvnfisseiafer fivedfdudnadslsaniiu 3350 uay

' =

81.75 Wasiiuimuaiu danuusnsnansadfegnaditudfay Wenmadeunnuienveaudn wuindiesidudinig
sonldunnasiunadfegnadduddy vedidudiniseneglutieening 96.50-99 Wesldud (Table 2) 913
NAaBBs Luo et al. (2005) ﬁﬂmﬁmﬁuLLUﬂﬁSaﬁaeﬂuﬁuui’smiauswmﬁnLLaza'aum'N q vasudnlumsduds
demawelsaniuluwiuaslsaneniinniu wuih WeuuafiSeufiing 6. subtilis uay B. megaterium fiuenls
annsadudianusadiudinsissyvendes Rhizoctonia solani waw F. moniliforme dwndnefiunisnnasswes
Chung et al. (2015) inundeuuaiide 8. onzicola Auenldansindn annsandnasdudadosuazuuaiided
Aelsaludnld Dreiudnsnssenvesdn wazshlddnumnneuntu Hossin et al. (2016) lélddeuundise 8.
oryzicola YCT007 1nmuaulsnnanlinaiu wuiaunsanusussedlsaneninaiuvesdnkasaiunsatislunis

duasunssyaulavesinala

Table 2 Effect of the antagonistic bacterium Bacillus amyloliquefaciens isolates RC-1, RR-51 and SR-31 on

rice germination and percentage of seed pathogenicity

Isolate Seed germination (%)’ Seed Pathogenicity (%)?

7 days 14 days
Control 95.75 ¢ 4.75 de 33.50d
CRFuURD-7 98.25 ab 21.00 a 81.75 a
RC-1+ CRFuRD-7 97.25 abc 7.50 bc 39.50 bcd
RR-51+ CRFuURD-7 97.25 abc 7.00 bcd 36.25 cd
SR-31+ CRFuURD-7 96.50 bc 6.50 cd 39.00 bcd
mancozeb+ CRFURD-7 97.25 abc 375e 21.75 e
CRFURD-7 +RC-1 97.50 abc 8.75 bc 42.75 b
CRFURD-7 +RR-51 97.25 abc 8.50 bc 41.25 bc
CRFURD-7 +SR-31 97.25 abc 9.25b 43.00 b
CFuRD-7+macozeb 99.00 a 3.00 e 27.00 e
%CV 1.32 20.83 10.33
LSD(0.05) 1.85 2.42 6.08

! Average from 4 replicates for each isolate
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2 Means within the same column followed by the same letter are not significantly different at the 0.05 level by the LSD test
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F. fujikuroi lelwtam CRFURD-7 anunsanelsaneailnaivvestnldgean il othuuadiiseugdne Bacilus
amyloliquefaciens snvageulsyavsnmlumsnuauies F. fuikuroi aivglsnneatinanu Tag3s Dual culture
Wu31 wURTSe B amyloliguefaciens lolaian RC-1, RR-51 SR-31 @nunsadusenisiasyvendulelaesiadl
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