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Abstract

This research aimed to isolate and screen an antagonistic bacterium that possess the
growing inhibition of S. rolfsii Sacc., caused seeding blight disease in jasmine rice 105. The
70 soil samples were collected from the northeastern Thailand, including Surin, Si Sa Ket,
Yasothon, Roi-Et, Mahasarakham, Buri Ram, Nakhon Ratchasima, and Chaiyaphum. The
bacterial isolates were discriminated into 127 isolates relied on the colony morphology. When
investigating the inhibitory efficacy of mycelial growth of S. rolfsii Sacc. in the laboratory scale,
there were only 20 isolates displayed antagonistic activity to this fungus with inhibition percentage
averaged from 30.30+£4.29% to 72.73+£0.00%. The isolate BR60.7 showed the highest inhibitory
percentage at 72.73+0.00%, following isolates SK12.3, YS22.1, CP68.3 and NM69.6 that showed
the inhibition percentages at 71.22+2.14%, 71.22+6.43%, 68.19+6.43%, and 66.67+4.29%,
respectively. The antagonistic bacterial isolates were identified using 16S rDNA sequencing
technique. The results indicated that isolates were distinguished into 4 species: 1) isolates
BR3.2, BR3.4, BR3.5, SK18.6, YS22.1, YS22.5, SK26.4, RE28.5, BR60.7, NM62.1, NM62.2,
NM65.2 and CP68.3 were closely related to B. subtilis; 2) isolates SR8.9, SK12.7, and SR53.6
were closely related to B. amyloliquefaciens, 3) isolates SR8.4, SK12.3, and NM69.9 were
closely related to B. vallismortis, and 4) NM69.6 isolate was similar to B. aryabhattai. In
addition, the antagonistic bacteria were examined to inhibit S. rolfsii Sacc. in rice cultivated in
non-sterile soil. The mycelial growth was efficiently inhibited by these bacteria that raised the
survival rate of rice at 57.45%, indicating that the soil antagonistic bacteria were able to control the
seeding blight disease in jasmine rice 105. The result implies that these bacteria may be useful

to the development of biological control of rice disease as a commercial product.
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65.2 Waz CP68.3 finnulnilawny B. subtilis

(M3 2) dwmuueaiiiselaloaea SR8.9, SK12.7
ez SR53.6 AaNunilauny B. amyboliquefaciens
TuvaeAuuafiselelaan SR8.4, SK12.3 uaz
NM69.9 ianuindlawny B. vallismortis La
wuaiise'loloian NM69.6 danutniiauny
B. aryabhattai S9n133asuunuuaiiselas
1 165 rDNA Swaninmsfialude 1ddranu
wilauvasdauiinndlelnafisosas 99— 100
lumiﬁ’ﬂﬁmum:ﬁuaqa WazgInInTosaz 99

luszauria

A1379 2 ANYULRA B UVRIANAURIAR L INaUSI o 16S rDNA vaduuanitse 20 lalalaa

wWisnifisunugiutayavas NCBI laslfldsunsu BLASTN

Isolate closest NCBI strain Identity % Similarity =~ Accession number
BR3.2 B. subtilis strain LLP—4 1434/1434 100 KU821697.1
BR3.4 B. subtilis strain TM27IT 1302/1302 100 KX018275.1
BR3.5 B. subtilis strain TN27K 1281/1281 100 KX018276.1
SK18.6  B. subtilis strain LN16CAN 1335/1335 100 KX018269.1
YS22.1  B. subtilis strain TN8DA 1335/1335 100 KX018265.1
YS22.5  B. subtilis strain S1 1403/1403 100 KT381023.1
SK26.4  B. subtilis strain Sua-BAC001 1330/1330 100 EU870498.1
RE28.5  B. subtilis subsp. inaquosorum strain PF8-3.1 1407/1407 100 KT720004.1
BR60.7  B. subtilis strain BR4 1415/1416 99 KU052617.1
NM62.1  B. subtilis strain L23 1419/1419 100 KU179336.1
NM62.2  B. subtilis strain SZMC 6179J 1400/1400 100 CP015004.1
NM65.2  B. subtilis strain NIIST B 580 1424/1429 99 KT884827.1
CP68.3 B. subtilis strain NAP1 1417/1418 99 KJ872852.1
SR8.9 B. amyloliquefaciens strain Ab-525 1405/1405 100 KJ879953.1
SK12.7 B. amyloliquefaciens strain SIB_Pb_R4 1413/1413 100 KX036564.1
SR53.6  B. amyloliquefaciens strain S15B5 1283/1286 99 KU363819.1
SR8.4 B. vallismortis strain 33 (BC3) 1409/1410 99 KF254574.1
SK12.3  B. vallismortis strain NBRC 101236 1413/1417 99 NR_113994.1
NM69.9  B. vallismortis strain TD3 1406/1408 99 HQ992817.1
NM69.6  B. aryabhattai strain IHBB 9820 1412/1412 100 KR085881.1
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MInaaedi 2 Adddeniaden1ssenaisd
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(n) (2) (f)
2NN 4 mimaaumimuquIﬁ?ﬂﬂﬁﬂLLﬁﬁn

a

wowuwzd 105 drsuuafisoufjing
(n) dwinInanusRTAAILAL
() Aui VN RTARILANMR LT BYBIT

(A) dutnauNziganasaumIniugulin

ﬁ'ﬂwmzmim%rgﬂnﬁmaqiwﬁ@f:ﬁt,mﬂmﬂﬁu
Awfidulsn (Sarma, 2002)
NNAIBEIAUTBUTINATIUUYAIWN
Frswan 70 da8e Tuiud 8 Sawia sansn
wonuuefisei lenanua 127 leloaa Siies
20 lelmanwintiui linamssugs S, roffsi Sacc.
lasuuaiisuUfjinlaloiaa BR 60.7 d1lve-
ﬁﬂ%nwwluﬂﬂsﬂ”uﬂgazgaqml,amaﬂ']ﬁ@é’ﬂu,uﬂ
WU Sanuaseny B. subtilis GaLuaiiiSe
sRafifanumunsalunisndamsswnun
v[@T%mal“}jﬁ@] LT bacillomycin, iturin, basilysin,
fengimysin, mycosubtilin, subtuleneA (Fiddaman
and Rossall, 1994; Prusky et al., 1989; Thasana
et al., 2010) wonANIAETNBIUNINARES
wam el lunnsiaes B. subtilis SSE4
wnnsasuaztinluneseumsgugsnlsaie wu-
ol mmmﬂ"uﬂg{mﬁl,ﬁtyﬂum S. rolfsii uaz Col-
letotrichum gloeosporioides 'l&f Tapd d1ad sy
SUSINTonas 36.1 U 64.7 MWEGL uaasly
Wi ssdumuniinuei Soaiedunaseen
INMUUDNLTAR (Thasana et al., 2010) Imeamw
namIAnsMsluuaiiseUfiny B. subtilis
B4 uaz B. subtilis B5 lumiaiuquliauiiun
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@

lunan wudn sunIngugINITesyed S.
cepivorum i5asas 56.67 uaz 46.67 Waliluwy
ﬁ'u"gm’mquﬁﬁmnﬁtgmaqﬁﬁ%aﬂaz 93.33
(Shalaby, 2013) uanmnﬁtﬁmsﬁnmmsmuqu
lsnnuinwasgmiiin awqan S. roffsi Sac.
WU Pseudomonas fluorescens £11J zﬁamm’%cy
wwuly'leviSouas 48.9 uaz B. subtilis EPCO1
ﬁmwmmm‘tumaﬂ"vmgovlﬁﬁﬁqﬁaﬂa: 44.4
(Rasu et al, 2013) lums@nmit loloan BR3.2,
BR3.4, BR3.5, SK18.6, YS22.1, YS22.5, SK
26.4, RE28.5, NM62.1, NM62.2, NM65.2 LLas
CP68.3 fianuLnilaw B. subtilis LTwN%
Sniaspnitefivinlwuuadisuniadl
mmmﬂ'uﬂeomsm%rgmaoi'lvl@‘f fa NIasd
chitinase Tagtawlmizfiaiiazyinars lassai
NUILTRRT BT Lﬁamw@é’ﬂwmmffwmﬁmaa
TimasanTanniy B. subtilis SG6 muldndas
ﬁgammﬁﬁL§nmammue&a\miﬂ@ (SEM) Wi
Hibimasuasgnviane vlkasddsznaume-
Tuemadsalnasanan (Zhao et al., 2014) g%
wuafiSelaloiaa SR8.9, SK12.7 uay SR53.6
Senuwnilaw B. amyloliquefaciens ANNRINTD
V83 B. amyloliquefaciens sl,%miilvuéﬁm’lil,ﬁty
Va9 UHAINNNMIEIWENING A volatile com-
pounds (VOCs) LB% benzothiazoles phenol Las
2,3,6-trimethylphenol fig$1991n B. amyloli-
quefaciens NJN-6 8131308 EJ%ﬂ’ﬁL‘ﬂ%tyLLa:
M3danvasxUasa Fusarium oxysporum f. sp.
cubense (Yuan et al., 2012) Tog VOCs ‘ﬁLL‘Uﬂﬁﬁ'fJ
ﬂﬁﬂﬂﬁﬁwfuﬁNamwjﬂﬁﬁ"ﬁﬁw salicylic
acid (SA), jasmonic acid (JA) lLas ethylene (ET)
mimmﬁﬁuwmﬂﬁm@Lﬂ'%ﬂmaﬁamjuﬁﬁuﬁ'u

A o oA & . .
%adW’ﬁl%ﬂ’ﬁﬂadﬂ%@l%W‘E'i]']ﬂL“ﬁE]Iiﬂ@l’]x‘] 9 (Jia
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et al,, 2012; Ponzio et. al., 2013) uuafiiSslals-
L8 SR8.4, SK12.3 uaz NM69.9 Januinian
B. vallismortis 1@ 81 3ANEILUANLS 8 TR
oA a o ) & A A
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U a A . .
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gUI e laananadlsnignsnanaannioas
WUATIS @Y n-butanol LAZENYNTN LHLREILLA-
A A A a A A o & a .
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AuUA28 (Zhao et al.,, 2010) wuaiiiso'laloiaa
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NM69.6 danunilaw B. aryabhattai D90 wuua-
A A A o A A A '
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1 a a A . o kg
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and Kibret, 2014; Lee et al., 2012)
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