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nsANEANMENIMNNEANAANISNARAISYAENN wazszAnaniwlunisaiuna
TsprauluniierasdniuadwLniitae Bacilus amyloliquefaciens S20A1
Optimal Conditions for Secondary Metabolites Production and Control Efficacy on

Bacterial Blight Disease of Rice of Bacillus amyloliquefaciens S20A1
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nAndsyAnsnwlunnsdugauuafiEe Xanthomonas oryzae pv. oryzae (Xoo) anwnlsateuluuiaaasdng
VL%%qiéfﬁ’]mﬁﬂwmmqﬁLumymmi@mm?mmeﬁmammiwﬁmﬁ WudNaNINsestasILLAR e (cell-free
filtrate; CFF) 20auLATITY B amyloliquefaciens S20A1 ‘VlL@ﬂ\ﬂu‘ﬂ’WW? half yeast extract peptone broth (half
YPB) 11w 60 Fali LiARRaEnAanaEa 150 rpm HIUNNH 25+2°C mmmﬂ‘umLmeiﬂmmmimwﬂm
ummmﬂwuﬁ T lAWA XooX. axonopodis pv. glycines (Xag) waz X. campestr/s pv. campestris (Xcc) @579
1Rauiuss 37.82 mm 30.86 mm WA 34.68 mm ANANAL mmwmmummmmms CFF Tun1smaunu
LLUﬂVlL?M’]LWﬂm Minimum Inhibitory Concentration; MIC) @‘f;_luw 20% §mFLULANIEE Xag Xcc liuay 10%
AmduuueiFy nisneaaulsc@nininaesans CFF Tunisraupulsarauluwisnesdinluaninlssbou
VIARDY NUNITINABNNINUANT CFF Mﬁqm@ﬂgﬂFgﬂmmr;ﬁa‘ﬂmmm@mmﬂﬁmia‘ﬂmiﬁﬁ%m (68.56%) Wapa
Use@ninnlunisannisiinlsaldnndinisldisadan wasuaoauans wazansai gentamicin sulfate+copper
hydroxychloride TDARNIUAL AN AT NN s AN ATstann s TR N s By
ARLAZANIRLNNIDILLATIEE B. amyloliquefaciens S20A1 r?fqmﬂ?"mﬂf]mmﬁqmw (bioreactor) LaL&13
nseuTaduuAiGeR g ansnnlunisauaslsaesluuiemesdng anunsovinluwmundunanssoet
pavANTsaNTnanldsia il

a

mdany: lsraauluwivesdng Bacilus amyloliquefaciens NM3aUANTIATALTIIE avnsiALaide angnAeNH
Abstract

An antagonistic bacteria Bacillus amyloliquefaciens S20A1 isolated from rice rhizosphere performed
the antagonistic activity chiefly by producing the effective secondary metabolites (SM) against
Xanthomonas oryzae pv. oryzae (Xoo). Maximum population and SM production of B. amyloliquefaciens
S20A1 achieved when culture in half yeast extract peptone broth (half YPB) incubated for 60 hours on the
rotary shaker with 150 rpm at 25+2°C. CFF of B. amyloliquefaciens S20A1 capable to inhibits various plant
pathogenic bacteria including Xoo, X. axonopodis pv. glycines (Xag) and X. campestris pv. campestris
(Xce) with 37.82 mm, 30.86 mm and 34.68 mm of inhibition zone respectively. MIC of CFF was 20% for
Xag and Xcc and 10% for Xoo. Rice seedlings sprayed with 100% CFF after Xoo inoculation exhibited the

best disease reduction (68.56%) which better than treated with fresh cell and cell suspension of
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B. amyloliquefaciens S20A1 and chemical bactericide, gentamicin sulfate+copper hydroxychloride.
Culture medium and conditions obtained from this study can be used for cell mass and SM production of
B. amyloliquefaciens S20A1 by bioreactor Furthermore, this CFF can be an efficient eradicative agent to

control the bacterial blight of rice, leading to the bio-bactericide production.

Keywords : bacterial blight of rice, Bacillus amyloliquefaciens, biocontrol, culture medium, secondary

metabolites

A1

foymnsdituniuanaiafivesdeanvnlseiia farmauiainnisldaiseiledndldmunzaues
insRInsuasldreiiaflunatuny (Lubberstedt and Varshney, 2013) lagianizuuanGaanmnlsniie iy
Xanthomonas oryzae pv. oryzae (Xoo) awglspaasluuiessdn (Khan et al., 2012) i lulspdnadndny
?{m%qmwLﬁﬂmmmameﬁﬁ@ﬁi@mmam%qﬁqim uaztiagnunsadninanasiuinaldmnszaznisasaiule
Fausiszeznd wAnne 88n919 MwiEsnEneAM AR LAENGE (Wonni et al, 2014) dwil
dszmelng nisﬁmmﬁémwmuuzﬁ'ﬂﬁmwmﬂiﬂqﬂ%ﬁqﬁuﬁﬁmmmlﬁﬂmuauimmﬂmﬁ\i T gWTIOA[T
60 AWITOULFTI0 AWITOULFT AWaTnuL32 uazna23 Llusiu (nenddsunisainems, 2552) nsldansiadl i
2014 WU11%19 copper hydroxide (Parthasarathy et al., 2014) kanamycin sulfate WAz streptomycin sulfate
(Naqvi et al., 2014) Wlusiu usin1sdanislsasaenislddaiugiuniuiazarspidildeanta Hasannide
awglsaafinnamainmany wazanansnRaa N uReasARldie Faiunisaauasisafiedagda
33 (biocontrol) Ine/luuAnGaUfiiny (Gangwar, 2013) AafhAansTinemanslfanuaulafusnniy g
ann3lda1aAdl SNEANARANINUINADN wazidluuvanslumsimansmsuoudedu nalndsnylunis
pauAulspewLAfiFudfiine Ao masdnudeiuuazniananansmiog feanemRagidszneudagnsmant
mummnmm\muma@m@mmLénﬂslummqmmmu v a1sjTaur ansfi :9admT) waziewlaadsine) s
(Herbert, 2012) lumsAesdewuniiBaiieianamangifiiadefiifyanatade wu iauazdamdau
wosunasanfueu Tulnsiau seiuauilunsa—sng Buueendan arfuanlaeantas uarguungd usiu
emLL‘um/]L@ﬂﬂgﬁﬂmm@Jnummm?m@mumwm\mu (Davati et al., 2013) nsthanaiegiivesuuniise
ﬁgﬁnwmlﬂumimumﬂlmmLﬂuLme\mu\mmmmquﬂﬂﬂmwmamuﬂuimwmmmmﬂmmma
wazuAilyminsdannsanva LLUﬂV]Lﬁ“FJﬂ{]ﬂﬂH@’m@ﬂ’WWLL’]ﬂ@’all‘V]lelLMJ\I’]WZWVLW\?’]WJ@?;IHN"Jﬁ]q‘ﬂﬁ‘wzwV’]L‘W'ﬂ
Anmaiinensuazan s iaNzaNsanNHA A9y Re)NIBIULATIEY Bacillus amyloliquefaciens S20A1
filszAnsnmlunseauaauuATGauazsanmalsaive lanaaneiuus (Homkrun et al.,2016) Usz@vann
uazuuanenstszandldannsangasuuad 3elunsaupulsasenluuteesdie Weduduuyluns
Wanunansiusmianldsial
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alnsaluagdgnig

ANENITA0IMNTLALANIIETINNTAN (ANNISITRLTBILATA LN AUUNH UATITHTINNT
nsiaeaLTe) FANNTIATIYRATNNTHARAIYReN1esuuAnFaling B.amyloliquefaciens S20A1
(Anmuaziudunianduwunaiide B. amyloliquefaciens #atAMANTRANINTNARUATEYRUTAIANT
(W31n70], 2560) #28A3 One-Variable-At-A-Time (OVAT) (Singh ef al., 2014) Aaiaanatiaanunslngiaes
wuANFY B. amyloliquefaciens S20A1 Tuanunsfnattia A8 nutrient broth (NB), Luria-Bertani broth (LB),
tryptone yeast broth (TYB) Was yeast extract peptone broth (YPB) 15u1ms 5 ml Uul,mmmmwm’mm
150 rpm WU 12 Falug ﬂs‘ummmmmﬁm@Lmumﬂmmum 020D, PEIGECY spectrophotometer WAN
mﬂmLamlummﬁéwM@mummmﬁmm 20 mi WSHINEIU 1% viv N33UARAY 3 91 [REIFaLIIAIaEN
finm159 150 rpm Wt 48 dlug MInagaUsAsINAN BN e TaguLAT BadeRa plate count LaZLAL
2081901 TAENITOLELAT 10 Ml NANALNOLTARLLAT e d0eAsaquRedAINI3e 10,000 rpm 11U
10 mﬁﬁmmwawgﬁ 4°C nyesdaula (supernatant) #iael cellulose membrane (0.45 um) 11413 CFF 1'7;151'
smageLlsyAnBnnlunsEusauUATiBe Xoo §1833 agar well diffusion (Beric et al, 2012) AanTfine1mns
‘mmLmumsmmﬂ?‘mmmmLmvmsmmmuimm‘wmmmﬂmmmwmummim wardfuiuimsamiaivian
wm@@mﬂu 100 ml mmumq@mmmwmnwuﬂ?mmmmmmme‘wLiﬂLmyma‘m@mmiwmﬂnwmﬂma
/AEK 60 72 84 WA 96 F1Tia anntiuAn U EUANIENNTIAEITe A AAIEITALTRLAIEENT 150
waz 200 rpm luanngoamnd 3 svdu Ae gouuni 2542 37 uax 40°C

ﬁm:mm@uLﬁummi@@ﬂqmﬁumﬂ?mmmmLimiumifﬁ'ﬁzﬁm’l,un’]imuammmﬁG?ﬂmmm‘immulu
LLﬁwaﬁwLL@:LLUﬂﬁGﬂmmaTiﬂﬁlu 7 Tneinans CFF aa9uuAiiEe B. amyloliquefaciens S20A1 113y
szsupaudidud 1-100% enaaeuszavanwlumstudeuuaiide Xoo awig lspreuluwisresdn X.
axonopodis pv. glycines (Xag) mmriﬂmi‘]_lfﬁm&ummﬁqL‘Mamum X. campestris pv. campestris (Xcc)
fmmr;fllﬁém@u‘l,uwawmﬁmmszg@ﬂ:uﬁﬂmmraimLﬁwuwé’qﬁ% agar well diffusion

naaaulsz@nsnmansans CFF TunisaruanlsasasluwivlusedulssGaunnaas Inennguaung
nAA8ILLIL Complete Randomized Design (CRD) wiliilu 2 gannsmaaas Ae mmwmmﬁﬂuhﬁwmi
wmmudauﬂqm%ammaim Lmeﬂwm@m‘ﬁvﬁu‘l,u%fmwmmwzﬁ”ﬁﬂ@pL‘%amwﬁm WHRZTANIINARD
718 N970A% N9TNATAL 59N Wu‘l,uﬁqmm@wm@mwiaaﬁﬁm | ¥url @n3 CFF Raziuaanuidadin (1)100% (2)75%
uaz (3)50% (4)LEanan LL@Z(S)L%@@LL‘HQ%@@E% 0.2 0D, finssuAsnnuludag (6)ansiAdl gentamicin
sulfate+copper hydroxychloride (2g/L) (7 )u’lﬂ@umm’]mﬂ (positive control) WAY (8)LTARLUIUAREIUD
WUATIE Xoo \ieNDtngiAEn (negative control) WWnNssuAtALIAN NUANINARSL 2 AFainaL 3 1 rawsise
uﬁqmiﬂqm%@mlwﬂm 24 FaluadaeAanuly Ussduiiuiilufnlse (percent of diseased leaf area) Aagl
11sungu Adobe Photoshop (Adobe System Inc. Released 2016. Adobe Photoshop CC, Version 2017.01.
San Jose, CA: Adobe Syster Inc.) wdviuidansait 2 11 udn 5 i ihdayananguussaadlsaluusaynssnid
NNAIZRAINeAnsAfeTlsunTN SPSS (IBM Corp. Released 2016. IBM SPSS Statistics for Windows,
Version 24.0. Armonk, NY: IBM Corp.)
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N@ﬂq‘iﬂﬂﬂ’ﬂﬁttﬂga@’l‘iﬂi
letihans CFF fldannniniasedeluensmansinsianmagen wudmsedesdeluemnamag
ANNTHATUAINAABNTASTYUANNINARNAN T AU NTBILUATIEY B. amyloliquefaciens S20A1 BENgTAIAL
Imﬂwuﬂizmﬂi@;ngmﬁ 2.94x10° cfu/ml Sepmatiuléarnensns YPB uazans CFF Aldanannssiing
anansadudauuaidaanmglsadiunglindaie 20.04 mm sesasnie @ CFF Aldannsideadelu
214119 TYB LB uaz NB ﬁu?mmﬁuﬂz\i 17.12 13.09 LA 6.50 mm AINAAU (Table 1)

Table 1 Effect of culture medium on bacterial population and secondary metabolites production.

Culture medium Bacterial population (cfu/ml) Inhibition zone (mm)#
NB 1.67 x 10° 6.50°
LB 2.51x10° 13.09°
TYB 2.73x 10° 17.12°
YPB 2.94 x 10° 20.04°

' Bacterial population was detected at 48h after incubation using plate count method.
ZInhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different (P = 0.05) according to Duncan’s multiple range test.

‘Lunmgmmmﬂ'gmL%@?]I‘L%‘Lumiwmmﬂuﬁﬁmuwmwﬁnﬁ@ peptone LAZ/aa yeast extract 341y
memmiﬁaumniﬂixﬂ@ﬂﬂﬁqam?’u@u Tulmsian neneaily usss wardnifusie 9| fidnFoymansiadey
WAZANUINLINTDILTARULATIEY (Mezghanni et al., 2012) Hunumdrdnylunisnszsunisaislamuled
vaneilfiAeatesiUATiumuedta z@'qmlﬁumﬁGﬂﬂﬁﬂﬂﬁmmmNammmﬁﬂgmﬁﬁ%u (Velu, 2013)
wuaFuusazaraiuginsneuauassagiiauazanuidudurassinaimsuanseiu aonududuenmis
‘ﬁlquﬁuiﬁ ALTINIZUIUNITNNUAATNIBILLATFEN TT R N9 tyuasAaatinggaada (Frank, 2010)
yanannifsdanasianiuifiunsa-satedanins saasulasmuszarioan lunnsdeide snldanma s
VLaJmm:mJ[ﬁi@mm?tymemmammmﬁﬂqﬁ (Elsayed et al., 2014) annn1agauliuAududuLes
811113 YPB fignansndaidiumanasyuaznisnanansianiaesuuniise B. amyloliquefaciens S20A1 1A
Tuiieedu nuduideliuanududuaes yeast extract 11 0.5% w/v uag peptone 1%w/v (half YPB)
Uszansuuaii Feflannuiinanniy (2.15x10"°cfu/ml) waz@ns CFF AFannnaiaeuuadiGeluamis
mﬁmﬁmmmﬁu&qmeﬁGﬁﬂmm@‘bmﬂmmm%ﬁﬁu (22.33 mm) (Table 2)
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Table 2 Effect of YPB and modified mediums on bacterial population and secondary metabolites

production.

Culture medium Bacterial population (cfu/mi)” Inhibition zone (mm)?

YPB 2.77 x 10° 19.75°

(yeast extract 1% w/v, peptone 2% w/v)

Half YPB 2.15x10" 22.33°

(yeast extract 0.5% w/v, peptone 1% w/v)

Modified yeast extract-PB 1.91 x 10° 18.50°

(yeast extract 0.5% w/v, peptone 2% w/v)

Modified peptone-YB 1.65 x 10° 15.16°

(yeast extract 1% w/v, peptone 1% w/v)

L' Bacterial population was detected at 48h after incubation using plate count method.
Z|nhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different (P = 0.05) according to Duncan’s multiple range test.

'
a

uuAfiEeaznananmAngfileagfluanioziriunuas NEmiﬁmnﬁmhﬁmﬁﬁmma”w stationary
ﬁnqLﬂufmwu@mmm?m@mmmmm mmﬂm’nmm'm34ﬁﬂmummmnﬂsmmmsmmmnmnm
(Al-Saraireh et al., 2015) uanana NI lUNNTRETOLAD 3221981 TS IAENITE ANLI3IT0LTRALADS
e LAY mLﬂuﬂ%ﬂmamﬂmwwmﬂfmmﬂumﬂﬂm’lmt,mwLaﬂmmmmmgu ANNINAGEL
152 AVENND9EN3 CFF MALANNIZEZI9 N SAITaLANGNAT WUF180s CFF RlEaNnnnsaesuLATie
B. amyloliquefaciens S20A1 14819173 half YPB 11w 60 falasanunsngiuh wuaRFaametsaliunng 14
'vmm ummmu‘um 35.63 mm (Table3) uazilsz@ingn1nyesans CFF fuuniiuanaimuszezaatlunnsaes

X

m@w,wumﬂmu Lu’r]ﬁ"'*]"]ﬂﬁ'v?;l L’J@"Iﬂﬁﬁ‘L@‘EJ\‘iL‘ﬂ’ﬂV]u’\u"Hu Vlﬁelﬁ)lmﬂﬁi'&n,@&l‘ﬂﬂﬂ‘ll‘ﬂdL@‘EJLL@J&"I?WH@"ITWLSIJ@@LWN

L

be

a

AU ?QNDQ@M@NU mfa\‘imi@@ﬂqmﬂuﬂwmmum (3N qmqu BRCAITH Lﬂumm—mwmmmw Lﬂ@ﬁuLLﬂ@\‘i

b

T Tedsnasiannn nuazlEuInLeaN I Ru) I meNAnTuAY (da Silvar et al., 2012)

Table 3 Effect of incubation time on bacterial population and secondary metabolites production.

Incubation time (hour) Bacterial population (cfu/ml) Inhibition zone (mm)#
60 4.05x10" 35.63"
72 2.04x10" 30.47°
84 3.10x10° 29.19°
96 1.12x10° 27.51¢

Y Bacterial population was detected using plate count method.

Z|nhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different (P = 0.05) according to Duncan’s multiple range test.
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TunReNUAT B uuLnase (batch culture) LuLATRdEn @@n%mmﬂuﬂ@ﬁﬂﬁﬁ@g@mﬁﬁm
QNALIANAELTHIATINT b flask #alainasiin 25% 109t unne flask deduiuRadudaanAfue1s
989 WarANSasaLTeAiaendasinlFeantiauas anaagflueuismag (dissolved oxygen; DO)
mewLimqmﬂﬂﬂsﬁLw”l,ﬂiﬁﬂun?ymumﬂ,ummmwmmmmnummwuﬂ?wmmmLL@vmmamm?wmﬂ
m\lim (Tian et a/ 2016) N@"ﬂ@\‘m’]iwmmﬂuL@F;I\‘ILL‘]_IWILSH B. amylo//quefaC/ens S20A1 Tua1ng half YPB 111
60 T4 LLLARRITENTIAILI59381 150 WAL 200 rom WLANENs CFF REANnNNsReLAIa gAY
781 150 rpm mmmﬂumuumwLiﬂmmaiimﬂwm&ﬂm 36.91 mm luanieiians CFF fildannAnuifisey
200 rpm fuduuafiFuanmglsadivanglfifies 30.03 mm wazandeyasuulszansuuaTide i
ANNNIFITAL 200 rpm UsransunefiGaiinnslasuuasesnamaifolugas 12 — 48 dalus (Table 4) 34d]
mm&gmmnmmL'?ﬁfn@mml,ﬁ?:mLmﬂﬁﬁiﬂmmmu M lFuLANFaifindniqy oxidative stress d9nasaAINM
fa3msen uazAruaNysnite s T unmanm R dandenasdan (Munna et al., 2014)

Table 4 Effect of agitation speed on bacterial population and secondary metabolites production.

Bacterial population (cfu/mly

Incubation time

150 rom 200 rpm
0 ND? ND?
12 2.86x10" 4.57x10°
24 8.50x10" 1.92x10"
36 1.42x10"™ 3.41x10"
48 1.85x10" 2.27x10"
60 5.45x10" 3.07x10°

Inhibition zone (mm)# 36.91° 30.03°

“Bacterial population was detected using plate count method. ND = null data.

Znhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different (P = 0.05) according to Duncan’s multiple range test.

NANNTNARBLNNIALULATIBY B. amyloliquefaciens S20A1 luanmgnmaRanai nusuuafide
S20A1 mmmLﬁ'mﬂ?mmm@a’LL@xm'ﬁmmmﬁﬂgmﬁqmmﬁ'mgmﬁﬂmmﬁ 25+2°C uazaA"3 CFF filkann
ﬂﬁq\‘u,qmﬁ\mzdmmmmgug\iLmﬂﬁﬁﬂmmaiimﬂwmﬂﬁ 37.18 mm (Table 5) %mmmﬁﬂuﬂ@ﬁﬂﬁdm@
AANNTHARLAZAIAN98NUANLTAR (Bajwa and Bishnoi, 2015) Monteiro et al. (2016) A AnE R uLATIGE
B. amyloliquefaciens 629 ﬁqmuqﬁﬁmﬁum:wudwLf-%fammmNEmmmﬁﬂgﬁfaﬂﬂmiﬁmnﬁmﬁuuﬁdﬂms
mmﬁmuﬂumﬂumjuLﬁmﬁuﬁmu
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Table 5 Effect of incubation temperature on bacterial population and secondary metabolites production.

Bacterial population (cfu/ml)"

Incubation time

25+2°C 37°C 40°C
0 ND? ND? ND?
12 7.12x10’ 7.23x10’ 1.64x10°
24 2.03x10" 6.22x10" 6.45%10"
36 4.01x10" 5.67x10" 5.13x10"
48 1.52x10" 1.50x10™ 2.20x10"
60 6.67x10" 6.12x10" 1.85x10°

Inhibition zone (mm)* 37.18° 35.22° 25.97°

Y'Bacterial population was detected using plate count method. ND = null data.

2 |nhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different (P = 0.05) according to Duncan’s multiple range test.

miﬁﬂmrﬁhmqmﬂ?uﬁué’immmma CFF ‘lumiﬁus%\mmﬁﬁﬂmmmimﬁm WU4@"7 CFF Al&ann
LL'lJﬂ‘VILﬁ‘F;I B. amyloliquefaciens S20A1 uﬂimmmwslummumLLummmmmm‘lﬁmwﬂmwmﬂmawuﬁ Tnedns
CFF fiszfumanuidadiu 100% anunsodudauuaiiGe Xag Xcc uaz Xoo & 34.86 30.86 Az 37.82 mm 2
S A1 MIC dmSLILUATIGE Xag uay Xco Xoo Wil 20% wae 10% AvsuuuafiGe Xoo M
0.22 mm 0.31 mm Kaz 0.65 mm WAz ANAAL (Table 6)

Table 6 Effect of CFF at different concentration to inhibit various plant pathogenic bacteria.

Inhibition zone (mm)"

CFF concentration (%)

Xag Xcc Xoo
100 30.86° 34.68° 37.82°
90 28.69° 28.95° 36.97°
80 25.90° 28.30° 35.38°
70 23.74° 26.11° 34.77°
60 21.51¢ 24.86° 32.66°
50 19.14° 19.21¢ 31.58°
40 10.24' 12.82° 26.14°
30 7.85' 8.17 22.61°
20 0.22° 0.31° 10.84¢
10 0° 0° 0.65°
1 0° 0° o

Y Inhibition zone obtained from average of diameter from three replications for each treatment. Data followed by the same

letter are not significantly different at P = 0.05 according to Duncan’s multiple range test.
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nanaaaulszAnanineedans CFF lunnsmuaulsnrauluwiaesdinaluseiuGaunasaswudnnig
wirgns CFF finanuidudu 100% uas 75% uundndnnananenuza10s 1) 30 JunAINIsUgnNUUAT AR
Tsnavluuisrasdnnamnnannisfalsnldgegn 68.56 uaz 53.38% muasu luanisfinnswuans CFF
fianuidindu 100 uaz 75% reunialgnuuaiiFaamedihmansanniaialanld 62.05 uaz 45.85% nu
i Inwans CFF Aidnunildsz@vanmandnnisldansinifianpnaguusaslsnldifies 38.80 uaz 50.03%
Feldwunduaziounsgnuuaiiaamesaiiimnsausisu dwiunisldssdanuazisaduaiuaan
fulszavsnmaileldneuniadgnuueiiGasmglsadivans aanadalsald 7212 uaz 68% mudsy
(Table7 uazFigure 1) namsAnHuaasWiduindedinadwirareresuuniidaanuglsadhvnauda ms
\fians CFFanuuAfiisy B. amyloliquefaciens S20A1 anunsnpauAxisaveLluwitesialimndinsdans
WA ARAALAZITARLUILARE mmawmﬂwu;um/lLaﬂﬂgﬁﬂwm@mmﬂumwmmmmnqm’lummﬁm@
fugamaisryresuuaiaanuglsniglivig (Chung et al., 2015) lurniiins dimadan uazimaduzauass
vasuuAf Fodfinds dufaddszasnauazenduanmuandaniinnzay uefidadfinReazaiuns
i BnsTadldfaame meammmﬁﬂgﬁ@@ﬂm%&qmeﬁﬁﬂmLuaiimﬂﬁmm& faduns\dimadan
uazirasiaauaetmmnziunslusnenizaemnitlesiulen usnigfinngldans CFF wanziunsldlu
ANHUTVBINITALANNIANALIANINNTN (Zhang et al., 2016)

Table 7 Percent of bacterial blight disease severity and disease reduction under greenhouse condition

using different control treatments.

Foliar spray of treatment after Xoo inoculation Foliar spray of treatment before Xoo inoculation
Application treatment" %DS?  %DR¥  Application treatment”  %DS? %DRY
100%CFF 27.14° 68.56" 100%CFF 32.58° 53.38"
75%CFF 32.78° 62.05° 75%CFF 39.11° 45.85°
50%CFF 40.90°  52.68° 50%CFF 46.67° 37.12°
fresh cell 43.33° 49.87° fresh cell 16.34° 72.12°
Cell suspension 52.11°  39.74 Cell suspension 19.91¢ 68.00°
Chemical agent 4319°  50.03° Chemical agent 45.22° 38.80°
Positive control 11.12' NA Positive control 9.89° NA
Negative control 86.55° NA Negative control 78.84° NA

'Application treatments were applied on 30 days-old rice seedlings. Gentamicin sulfate+copper hydroxychloride served
as chemical agent (positive control). Negative control treatment was treated with suspension of Xoo only whereas the
positive control treatment was treated with sterilized water only.

204DS = (diseased leaf area/ total leaf area) x 100

*%DR = disease reduction calculated by compared with highest percent disease severity (%DS) of negative control. Data

followed by the same letter are not significantly different (P = 0.05) according to Duncan’s multiple range test. NA = data

was not analyzed.
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Figure 1 Efficacy of treatment applications to control bacterial blight disease under greenhouse
condition; (1) 100% concentration of CFF (2) 75% concentration of CFF (3) 50% concentration
of CFF (4) fresh cell (5) cell suspension (6) chemical agent (positive control) (7) negative
control and (8) positive control, treatments were applied (A) after Xoo inoculation and

(B) before Xoo inoculation.
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