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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.
fujikuroi which were isolated from diseased plants, the F. fujikuroi isolate 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

3
Corresponding author: chaiwat.toanun@gmail.com

Received: date; January 28, 2020 Accepted: date; July 21, 2020 Published: date February 15, 2021


mailto:chaiwat.toanun@gmail.com

KHON KAEN AGRICULTURE JOURNAL 49 (1): 144-154 (2021)./doi:10.14456/kaj.2021.12. 145

method. Three isolates of antagonistic bacteria, RC-1, RR-51 and SR-31, showed high activity in suppression of the
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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1992)
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(2004) inuinudnnagouse F. fuikuroi vilvsudnafilatu Jdnvae newas ddauazddiubnenunnsiisingn
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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

wmaauﬂszﬁw%mwmmL%aLwﬂﬁﬁaﬁuéhmim?zyﬂmﬁ'?ammmqﬂsﬂaaﬂﬁlnmu
naseunsiusadasanuglankaeas dual culture method

HansvREeUUsEAYE Mwvaat euuaTiSeleluan RC-1, RR-51 gy SR-31 m'amﬁéfuéy'\‘imitﬁﬁz:gﬁuaw?ﬁyammLW;
Tsmnenilnanu Fusarium fuikuroi leletan CRFURD-7 wuiniilesidud nsdudavindu 46.23, 5269 uay 53.23
Wosiudmusiiu (Table 1) TndiesiunsAnuvesiisyassamazaa (2560) finuidsvavsnmueadonuaiise
Uftingsuau 6 lelawan Tunmsdudsnmaasyueaten £ moniliforme fivesidudnistiudsseuing 22.22-50.00
Wosidus TnedanmmuimeulalaliusnamsduidouuailSe fadutu onsnuinaaeduleventoneldndes
qanssed wuin Wouveii3erhlidulovendeniidnunsinund afasadldames Wasuiuyamuauiliduled
dnwadzUnd (Figure 2) FeaonndpsTuNIIBILYBY Chaurasia et al (2005), Gond et al. (2015) Waz Mardanova et al.
(2017) FnuiszAvisnmusadeuvafiGelumsdudadion Fusarium sp. wui @ulefimaFeunasuing laedule
flonmsuames dnvainundveaduletiufisanats metabolite 1A Fengycin was lipodecapeptide Mifnanide

wuaflieUUnvasu dwalindasaduasdoriuasuwlatly (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 1.17 b 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

nsfnwamstRvIsUsznsvestenuaiiGeufing
KansadeuANANANTIaivendeuuafigouiinusiuau 3 Telean Téun RC-1, RR-51 way SR-31 Uy
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IiFnwidenuafiGeuinmseunnia nud WewuafiSe Bacillus ansnsnazaneoamaldd wazdassaslnnos
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angvedlsafivdnaie
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1Y v a
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59U 9™ lolwian RC-1, RR-51 wag SR-31 daduihadlelng Indidssiuwuaiiise Bacillus amyloliquefaciens
Tneflaunilouuszunas 99.59 Wedduddminuansiteadsiiauaenndosiumenuves Ujnsel uasds
Snwal (2560) finuinde 8. amyloliquefaciens SB6 Wwag B. amyloliquefaciens SB9 Fnenldanfuusamundn
anunsnannsiinlsAna et suishsduasulinardruasyudausednaie
msﬁnmmwmmsmaqﬁgfaLmﬂﬁL’%TEJﬁiamsmmﬂsﬂaaﬂEilnmuuumé‘ﬂluamwﬁaq@ﬁ'ﬁm's
MsFnwANLENsITeteuUATiSe B. amyloliquefaciens W 3 lolwan 18uA RC-1, RR-51 wa SR-31
son1seuaulsAnenlnAUUMLAA udn BIUJURNS fe3T Blotter method dunanisiinlsalussesiian 7
waz 14 Yu Wonsradeuesifusinsinlsn wud 7 fundsmsnageu nssuisudiedewundiSed 3 lelandey
maaué’amfﬁammmqbﬂ F. fujikuroi fiesidusnsiialsawindu 7.50, 7.00 wag 6.50 wWesidudnuadu diu
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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 Waslduinuaau
vuzfignmuauitlivgniforann gauaiivaaeufedonangissegiaien fvesduinaialsawiiy
4.75 uay 21.00 wWosiudmuanu fanuuanaimeaifedndidedfy Lasnanmeass 14 Tunrdeainnis
nedeuNuT uisgnssIsiefidudimainlsafindy nssiturdadeuuaiiie 3 leluanneunnasudede
F1EalsA F. fujikuroi Sesidusnsifalsawiniu 39.50, 36.25 wag 39.00 Wesldudnuaiu drunssuisvngey
é’am%aswmm@kﬂ F. fujikuroi WESuddedenuadidesia 3 leluaniilesdudnaiinlsawinty 42,75, 41.25
uay 43.00 Wosduinuaiy dugnmuauiiliasiediesiuidnden mancozeb nanroulgnidesanvslsn
uazegnudsUgniesanelsafivesfuiniafalsaniiy 21.75 way 27.00 wWeddudmudiiu vasiignaunui
livgnidesauvn wasgamuauiivasoudedenauvnfisseiafer fivedfdudnadslsaniiu 3350 uay

' =

81.75 Wasiiuinudiu danuusnsnansadfesnaiitudfny Wenmadeunnuenveaudn wuindiesiduinig
sonldunnasiunadfegnadduddy vedidudiniseneglutieening 96.50-99 Wesldud (Table 2) 913
NAaBBs Luo et al. (2005) ﬁﬂmﬁmﬁuLLUﬂﬁSaﬁaeﬂuﬁuui’smiauswmﬁnLLaza'aum'N q vasudnlumsduds
demawelsaniulusiuaslsaneniinniu wuih WeuuafiFeufiing 6. subtilis uax B. megaterium fluenls
annsadudianusadiudinsissyvendes Rhizoctonia solani waw F. moniliforme dwndnefiunisnnasswes
Chung et al. (2015) inundeuuaiide 8. onzicola Auenldansindn annsandnasdudadosuazuuaiided
Aelsaludnld Dreiudasnssenvesdn wazshlddnumnneuintu Hossin et al. (2016) lélddeuundice 8.
oryzicola YCT007 1nmauaulsnnanlinaiu wuinaunsanusuksedlsaneninaiuvesdnkasaiunsatislunis

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
CRFuURD-7 +RR-51 97.25 abc 8.50 bc 41.25 bc
CRFURD-7 +SR-31 97.25 abc 9.25b 43.00 b
CFuURD-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

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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