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ABSTRACT: The antagonistic bacterium of Bacillus subtillis NS-03 was produced as a biological
product of 3 formulas by using biochar powder mixed with talcum powder to be carriers. The
different radios of biochar and talcum powers in the 100 g of biological product, formula 1
containing 60 g of biochar powder and 10 g of talcum powder, formula 2 containing 40 g of
biochar powder and 30 g of talcum powder, formula 3 containing 20 ¢ of biochar powder and
50 g of talcum powder. After storage at room temperature for 12 months found that biological
products contained with the increased proportion of biochar had the increased survival of B.
subtillis NS-03, which was significantly different (P < 0.01). Consequently, formula 1, 2, and 3
had the population of B. subtillis NS-02 at 1.2 X 10", 1.0 X 10°,and 2.5 X 10°cfu/s, respectively.
The results of biological products to inhibit the mycelial growth of Cercospora oryzae, the cause
of Narrow brown spot of rice cv. Patumthanee 1 on potato dextrose agar, found that formula
1 provided the highest inhibition of C. oryzae. The lower treatments were formula 2 and 3 that
could inhibit C. oryzae by 51.20, 47.78, and 44.63%, respectively. The greenhouse experiment
for controlling Narrow brown spot of Patumthanee 1 rice, the use of 3 biological products of
antagonistic bacterium sprayed on Patumthanee 1 rice found that had a significant difference
(P < 0.05) when compared with control treatment. Carbendazim chemicals, the biological
products of formula 1, 2 and 3 were able to control the Narrow brown spot by 75.64, 69.33,
56.29, and 41.87% respectively. In addition, the antagonistic bacteria of Bacillus spp. colonized
rice leave by 62.30-89.26% after 2™ spray of biological products for 14 days.
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41 (Oryza sativa L) \uuvasnsiulansn
ndrfgveslszynslanwazduduiinasugia

a

dafiaseseladnnunnliindsemalng ua
nswantlulssimalnediussaudgymnisia
yharsanideanvalsafinlasanizlungudig
wugdaasy (Unus1d 1 91vInenued 105
anssaus 60 uazdeum 1) Mlnunnduagly
HaHANgs uisauuaselsrunindIRugiuios
(Intana et al., 2018) dwmulsatadidday Toun
Tselvsl Tsrludadiiena Tsamului waslsn
wiEnsne WHudu Fdsaludndimaiuingng
Cercospora oryzae \uavslsnvesinniiddy
gilaviaiinunisszuinasennudemeliuing
wandluiminuasanssinnd uazidledaiym
Tsafiwszuinnensnsdennndemsenisldans
wiifannAuaus i viliAn Ty sy
MInARTALgeTy AN siumuseansLafitin
Tsmity wasinmsvudewvesasnilunandnd
naonunsUTeuesasailuanmndensn
e nsmuAnlsrveailaeisiaduwwini
denmilsiinunsnslungulgninnuaeadeanans
wilidonld ddludagiuilinAdensiamndasios
ﬁ?ﬁﬂiiﬂ%@dﬁ‘lﬁﬁ%ﬁﬂﬁgﬂLLUUMLL@S‘E‘ULLUU‘L}I’I
Chen et al. (2019) wuh %aﬁmﬁgmwuﬁwaa
wuAillse Bacillus subtilis 5 @u130AIVANLIA
Tnfuead1a (Rice blast disease) fivinann
Magnaporthe oryzae 16 31% @u Noisa et al.
(2018) WU FIsiual B. siamensis RRK1-Rif
ananadonih vdafull 11 Weu flgamgiivies
(25-30°C) aunsaann1sialsnn1uluwiswestng
fine1nides1 Rhizoctonia solani \§ 36.56-
48.82% uay Dhitikiattipong et al. (2011) ks
\FouuniliSe Bacillus spp. BAK-131 uay BAK-
088 Fsliinalunisannisiinlsraonilnanuiiin



mm%@ﬁ Fusarium moniliforme LLazLﬁmawam
939119 drwnslavanusiuuaite B. subtilis
Tunismugulsaludadianafiiininides
C. oryzae Wui1 M3\ Trichoderma asperellum
NST-009 s9ufU B. subtilis NST-002
Usy gangnmlunisananusulsivedlsaluling
mmamawnwuaﬂmmm 1 logeda 73. 17
Wasidus (ntana et al., 2018) Yenang
Poralokanon et al. (2018) 31897131 T T0uigns
Tydanaeenudinin lnggns 3 (Haaudnnim uds
anu lalalud wraldeuasusiun ASusndiuiia
\waglad wazhatadmdes) ansaninTuiTin
5ammmﬂmiaﬂgﬂﬂwmamm 2.8 x 10" cfu/g
maqmsmmﬂmmammmaamu 12 \fiou Ay
mimaaqmqummﬂsumﬂLwaﬂmsmmmmm
senluBatariuasysednsaneada e
wuafiiSe B. subtilis Tw3eusenseudinmuasy
vadu lunsauaulsaludndiniavest

auUnIalLaEIsNg

Wonamalsauaziafusiuuaiieundada
\o31 Cercospora oryzae wenldanlu
dm shlfdudeuiavsneusuunsialaede
anvuEIFugIUIVeILazN1saTNales waai
NmagouaNauisalunisneliinlsanuis
299 Koch (Koch’s postulation) @uuuaiitse
UfUNY Bacillus subtillis NS-03 Faiuunvin
FeLA3s Biolog Microlog System, Release 4.2
(Vos et al., 2009) {1uUNTvAdaUANLEILNTa Y
mié’ugamil,ﬁﬁfy@ﬂmsuaqL%a'iﬂ C. oryzae Uu
2IUDINIT potato dextrose agar La1NLNINT
mamLﬂumﬂm%ﬁ‘uLLUUN@I@&JWLLUamﬁmi%a
Muis (2006) mu Gh) mmal,wﬂmia B. subtillis
NS-03 maswumms nutrient glucose agar

ansn.n. e
)

(NGA) WWunan 48 alus anudiudu 1.0 x 10°
cfu/g TnpArANuYesansuLYIUARELYAd (e Tn
ﬁwm%"a\‘i spectrophotometer ﬁmmmmﬁlu
660 Wlumas A1 optical density (OD) Wiy
0.2 U3ums 10 Jaddns ldasluemmsinal NGA
V31193 50 Taddns ndeuweuuaioaueisae
AuEI 50 seustaundt (rpm) Tlgamgiivieaiiu
a1 48 Flua udanh B, subtillis NS-03 Ay
U 1.2 X 10° cfu/ml (as19dumemadia ten-
fold serial dilution) Usunas 50 fiaaans ldadlu
ansiifdnaiunsnudinmanldliuasnaiady

'
a1

finaifu Ae TundnAnst 100 n¥u gasil 1 Tuasu
F3010 60 N3u wazwady 10 niu gnsil 2 Tn
01UFINN 40 NS uATHIIAAN 30 N3U dugns
3 TH9EUTININ 20 AU WakITiaAy 50 n5u Tag
‘1/]ﬂﬁﬁlimmﬁ’]imﬂﬂ%ﬁ‘ﬂﬁﬂ’]WI@I@ilW] £auLN
LLa“LLﬁuauaaaiuuﬁlmm ) LaTLARLTENAISUBLUR 10
n¥u e8lef Bacillus sp. 1@5‘Uﬁmmmiwmm
Tlunisadrsavasnieluwas (Gilbert et al.,
1990; Nikaji, 2016) wazarstlosiuiad carboxy
methyl cellulose (CMC) USunau 8 nu WAzt
atnivaes @dameniadidimdes U HY-08)
Usunal 2 Hagang (mmlfdmammﬂ Poralokanon
et al, 2018) Nty uﬂammamuamamma
WosdUaenLte Lf«mmaamawwm auimmwl
gaun il 45 mmmalﬂmamﬂumauamau wazi
‘Laezjamaﬂaﬂaamﬁua TURNUAITNARBIUUAY
naen Completely randomized design (CRD)
¥NsNRaed $113U 3 91 91ay 2 989 (¥esas 50
n$u) vdsnsivinuluseswesdionmgiives
Junan 12 Wweu sihmsesiatunisidinsenves
wuAilse B. subtillis NS-03 Tudiduginae3s
1173574 ten—fold serial dilution (Alcamo, 2001)
UUDIMT NGA
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L%aswawLmisﬂﬁ@ﬂumsﬁ%muqm wag B g SAll
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(Jantasorn et al., 2016)

nagouUsEandninvesiafuainuailiselunis
aruaulsalulseTaudanivy
Uaﬂ‘U’l’quﬁUVlMS’m 1 '1umwmwmm
e 12 m $ruau 3 fusiensyans edudnad
91y 1 ou dAnlutmesniivadslutnusnaane
gon 1wy 4 Tudedu (Aelldludnfifisiuu
YA wATDIYWINTL) M1UIBNU8 Intana et al.
(2018) ww3suaUasuaiuasslaenisiiuiion
alos1e0031 C oryzae msdrauazihales
Fereieihileinde udriaanudududie
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haemacytometer mmf’uﬁw‘hmﬁﬂgm%am
C. onyzae Tnsmsaauauasuiuasefieuidud
1.8 x 10" avasmeiianans Usunu 10 Jaddnsne
§i (Srimai and Akarapisarn, 2014) ﬂqmﬁu‘ﬁn
megewaadn Wunan 2 Ju wdnhgananadin
29N UaENAADUUITANSNNYOITINUTLUATILSY
sensmunulsaludadiinna wiminfiuinw
Tfusivigamgiives unan 12 Weu Tngnswu
\WaduUIUABEYBITIN U UUATISY B. subtillis
NS-03 @n3 1 @ns 2 uazgns 3 mmisaflmamam
mﬁ’m%mammmmduamw 1 n%u sath 100
1addns uazansAlin1SIuuA@ (50%WP) Tu
§n51 1.5 nduseth 1 ans VS 10 fiadans
sodu $1uu 2 Al mé’qmsﬂqm%asw C. oryzae
Dunan 0 waz 14 T 1URuNISNAaDuUEl
m@en CRD ¥hn151Raes $1uau 4 91 $1a 2 Nseans
LU'%&JULﬁauﬁ’umiﬁﬁﬂamawwvLﬁ??asw C.oryzae
(control) Lﬂi’]“’%ﬂ‘ﬂﬂﬂ’)’]:ﬂiuLLN‘UEJﬂiﬂ‘UaﬂIiﬂ
1U6umammauuiusmsuaaLmamiimﬁwaamiwu
WadWIIUABEYBITINUIUUATISY B. subtillis
NS-03 Hunan 14 waz 28 Tu lnglviazuuuly
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91715 1-10%, 2 = Lanie1n13 11-20%, 3 = Land
91715 21-30%, 4 = UAMIDINS 31-40%, 5 =
WAAIDINIS 41-50%, 6 = WEAIDINTT 51-60%,
7 = U@AIDINT 61-70%, 8 = Lansa1n1s 71-80%,
9 = LARIDINTS 81-90% WAy 10 = WARIDINTT
91-100% (Srimai and Akarapisarn, 2014) uag
Awuesidudinisiinlsn augns [1]

Sum (N x S) X

AsLARALSA (%) =
)= =

dlo N i Srunuluiifalselunsazsedunzuuy S
A9 SEAUAZLUUAIN 9 (0, 1,2,3,4,5,6,7,8, 9
we 10) T Ao srwauluimuawiiu 12 was M
A SEFUALLULENEAWINTU 10 (Chen et al., 2019)



WANINT AR % NsAIUALLIA MuEns [2]

M3mUANlsA (%) = (A-BY/AX100 ...... [2]
1ia A Aig AUTULTVBILIALUNTIUITAIUANTIAR
NEL031 C. Oryzae U B A ALTULTIVOS
1salunssuidnaaau Jantasorn et al., 2016)

vuiinUsunanaznisasaunsaslud1avag
LUANLSY

vdmuTfasiadd 2 Hunan 16 5u 1
Tudiuguyusiil 1 Tuwdaznssuisunga
Uiinamagnsasounsedludnlagqdundd Gy
N1391533USH0RAUN3ELEI8N13 dilution spread
plate technique Tagtdegrsluinlunsag
nssEAsUSIna 5 nda wraluiiehdeUsines
45 fadans neuwendelAIougRanea ANuS)
120 soustew? Wunan 30 Wit andy 1Feans
arsuvauanslutindl 10107 1 geans
wuaesludUines 0.1 fadans wunasu
9WnsiAete Nutrient slucose agar (NGA) nau
vuideiigamgivies Huna 2 fu FatufinUiun
wua7iise Bacillus spp. Tulsaznssuas (Intana et
al., 2009)

n1saseuaseslutInTalagtnlutnly
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WURWAT ST 40 T (F1ar 10 Tu S1uu 4
41) Aouhluldlurauiiguvayfiussquniei
Wo USuas 100 fladans nieuughdnerdeaen
A3meoa AULST 300 seudewn?l WWuian 3 uil
thaludnanduliufafonsenuiivyilenido
Aouhluthimeuue s adio NGA Tngansan
Foadieay 53U $1u7U 8 MuALasronsIIAT
ﬁumutﬁ@u%ﬁqmmﬁﬁm Duna 2w vinis
Lenideuuaiienainduiiviminnis cross
streak UWDIM NGA Llaganunizlalatiuazdon

8
ansn.n. e
(‘,Q{f

aﬂa%Lﬁa@é’ﬂwmzaﬂaﬁﬁumLmﬂﬁﬁa Bacillus spp.
meldndosganssm 91nidu Sesuau %nsaseu
asedludnn Mnseudisuduludiiituuaiise
Bacillus spp. wartuludvieunluusazd s
an3 n13mseuAsestudn (%) = B/A x 100 iile A
fie Fuludvoueluusazen was B Ao Tuludn
fiflalafiveswuaiiSe Bacillus spp. (FAwUasan
Intana et al., 2009)
n5AATIEtaYA

ATIERAULUTUIIU (Analysis of
variance: ANOVA) LagyaAgdauAuLanNg19999
Auadesie3s Duncan’s new multiple range test
(DMRT) melUsunsuad Sirichai 6 (Yenjit et al.,
2018)

NAN1SNAABILAZIANTA!

WomamalsauaziatusiuuaiiGeudadanas
AU

L%J@i’l CQFCOSpOfO oryzae ﬁLLEJﬂ‘l(;fﬁ]’]ﬂ
Tudndudeamglsaludniivnavesineuis
N13MAdOUYBY Koch (Koch’s postulation) a@au
nskantiaiwuafSeudUneg Bacillus subtillis
NS-03 muh mﬁa‘aiamaqLmﬂmiwgﬂﬂwamaq
L&Jasvavmmmsmmﬂmmu%u WaTsTnuigns
fifidnduesnsiuianmnniuasiinisegsen
vovATi3sufintantude taeTfsigns 1
AldndnvosssduTanmdensiady (60 : 10)
geanitinsonvesuaiiseufUnvgeanluiig 1.3
X 107 1 1.2 X 10 cfu/g ndsnsiivinud
gaunniviealuyieIa 1-12 1oy 589aenAR
Fasieuaians 2 ﬁ%’?mamaqLLUﬂﬁL'%&JUﬁﬂﬂﬁlmm
2.4 X 1016 f4 1.0 X 10° cfu/e Tuaueit Tastous
g3 3 fldndiuvearanuBInmeiansviacy (20 :

Y

D Ll

70) fnan Il InsonvewuafiseU Undangaly
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929 1.5 X 10” i3 2.5 X 10° cfu/g dansiiu
Snwnfigamgivieslurianm 1-12 ey unnsng
fuegnafifeddBanneada (Table 1) Jeragu
Fanmanldinfignguisamnsadniiusuailise
Ugtheliiflevimihiinseunsesinfivuazaun
1sAfi% (Poralokanon et al., 2018) Snviadoifums

annsldneiady (Wifiuiad) Faduasmniiazans
huagriliideuftnddulufivldd (Anan and
Athinuwat, 2016) wisAn1saungelan (WHO) 90
Tiumsiionaneliinlseusiienuduasides
semsnoliAnuziSasldvendanldutsiady
Usennae 30-60% (Amy Keller, 2020)

Table 1 Amount of Bacillus subtillis NS-03 antagonist survived in three biological product formulas

after stored at room temperature for 1, 3, 6 and 12 months

Biological products®

Amount of B. subtillis NS-03 in three biological products (cfu/g)

1% month 3 month 6™ month 12" month
Formula 1 1.3 X 10'" 1.1 X 10" 1.4 X 10'% 1.2 X 10"
Formula 2 2.4 X 10" 27 %X 10" 2.1 x 10" 1.0 X 10
Formula 3 1.5 X 10™° 3.2 X 10** 2.8 X 10 2.5 X 10%
CV (%) 17.26 12.17 14.33 16.42

1

Formula 1 = 60 ¢ biochar, 10 g talcum, 10 ¢ dolomite, 10 ¢ calcium carbonate, 8 ¢ Carboxy methyl

cellulose, and 2 g soybean extract mixed with B. subtillis NS-03 (10" cfu/ml) at a ratio 50 ml: 50 g

of bio—product. Formula 2 = 40 g biochar, 30 g talcum, 10 ¢ dolomite, 10 ¢ calcium carbonate, 8 g

Carboxy methyl cellulose, and 2 g soybean extract mixed with B. subtillis NS-02 (10" cfu/ml) at a

ratio 50 ml: 50 g of biological product. Formula 3 = 20 ¢ biochar, 50 ¢ talcum, 10 ¢ dolomite, 10 g

calcium carbonate, 8 g Carboxy methyl cellulose, and 2 g soybean extract mixed with B. subtillis
NS-02 (10" cfu/ml) at a ratio 50 ml: 50 g of biological product.

2 Mean values within the same columns followed by the different superscript letters are significantly

different according to the Duncan’s new multiple range test (P < 0.01)

Useansnmvesdnnueiuuaiiselunisgugaia
e GRIEE)

NANTSNAABUUTLANS A NUDIT A U9

LLUﬂﬁL’%‘ﬂUﬁi‘Jmé B. subtillis NS-03 Tun138ue
A319SRYeNTRT1 C. oryzae ndtannsuLl VY
PueaEsnte Wuna 7 u wuih T
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wuATLSe B. subt/l(/s NS-03 gn3 1 a'm’ﬁmmm
mmimﬁuaalﬂjaiw C. oryzae aﬂaw 51.20% 599
A9UNAD sznﬂmwwﬂmia B subtillis NS-03 gns
2 Lag gny 3 Fasinnsduda wihiu 47.78 e
44.63% PUAIPU LLmﬂmmuammuammummq
afif (Table 2) fafiiilosanTfasigns 1 T



WUATILSE B. subtillis NS-03 3nNNTNERT 2 uazeans
3 aamﬁ”aaﬁ’umimaamq PoraLokanon et al.
(2018) Fiwudn Tastoust (g»3 3) mmm’;mwﬂmia
Bacillus subtillis TU-Orga 13 mﬂmwmmaaaum
LLavmmm%ammmimlmmmwamau 5 nalnlu
mﬁs‘ummimmm‘ulmLﬁﬂ%@dlfﬁ@ﬁﬁ%ﬁ@hﬂ

';A;z

d.on.n. \\e/f

538L%@LLUﬁﬂL%’EJU§f]ﬂ1§ Bacillus spp. \ina1n

nsaaeulasiuaransufTaug (Antibiotics) 8

Nagy et al. (2012) $1897U31 Bacillus spp.

ansaasieasufdugnansvia laun Iturin A,

Bacilomycin, Mycosubtilin Fungistatin ag
Subsporin Hudu

Table 2 Efficacy of Bacillus subtillis NS—03 biological products to inhibit the growth of Cercospora oryzae

Treatments

Inhibition of C. oryzae (%)*

Formula 1 51.20°
Formula 2 47.78%*
Formula 3 44.63°
Control (Sterile distilled water) 0.00°
F-test *
CV (%) 21.78

" Inhibition (%) = (A - B)/A x100, when A is the mycelial growth of C. oryzae in a control treatment

and B is the mycelial growth of C. oryzae in the testing treatments

*P< Mean values within the same columns followed by the different superscript letters are significantly

different according to the Duncan’s new multiple range test (P < 0.05)

UszAnSnmvastiiuaiuuadiselunsaiunu
TsalulsaSaudgnivy
nsnadeuUsEandnInuesdiNuel
LLUﬂVILiEJUQﬂjﬂU B. subtillis NS-03 Tun1sauay
TseluTndiimavestnitinanides C oryzae
Tuannlsa3ou WU NaINISNUTINUNATIT 2
Wunan 14 Ju wuin sfusiuuaiise B. subtillis

NS-03 aunsamivaunIsiinlsaludnduiniale

11.87-69.33% IloSuuiivuiunssuisaiue
warfianuguusavaslsaludaduinialugag
21.53-40.81% luvmuginisuisildaisiadl
Asuunda annsamuaslsaludadimaldi

(Y]

75.64% wanaeiuegaiidedifgyneana (Table
3) Seflenuimadouuaiide Bacillus spp. (54
WUUNSVIaALUD Bacillus firmus E65) @i13nan
ANNULIILALuY (Blast disease) wagnuluwing
(Sheath blight) veadmlulsaseudgniiy (Suryadi
et al., 2013) @y Dhitikiattipong et al. (2011)
WUl wuAiiiSe Bacillus spp. @ansaAIUALLsA
Wwane 19099190 wenanil Srimai and
Akarapisarn (2014) §9Wu31 WuANSe B. subtilis
ansnsarualseieAnansilungs Cercospora
spp. beegediuszansain aedinalnlunisadne
asufFugluhaedilouazatosventen
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Table 3 Efficacy of Bacillus subtillis NS-03 biological products to control narrow brown spot disease

caused by Cercospora oryzae

Treatments Severity index' Disease control (%)

Formula 1 (1 ¢/100 mL) 21.53% 69.33"
Formula 2 (1 ¢/100 mL) 30.69° 56.29°
Formula 3 (1 ¢/100 mL) 40.81° 41.87¢
Carbendazim 50%WP (1.5 ¢/L) 17.10¢ 75.64°
Sterile distilled water (Control) 70.21° 0.00¢
F-test * *

CV (%) 28.11 31.02

' Severity index of narrow brown-spot disease on the rice plants was defined as the percentage of

diseased leaf area, where 0: plants did not show any symptoms, 1: 1-10%, 2: 11-20%, 3: 21-30%,
4: 31-40%, 5: 41-50%, 6: 51-60%, 7: 61-70%, 8: 71-80%, 9: 81-90% and 10: 91-100%

* Disease control = (A - B)/A x100, when A is the severity index in a control treatment and B is the

severity index in the testing treatments

=% Mean values within the same columns followed by the different superscript letters are significantly

different according to the Duncan’s new multiple range test (P < 0.05)

USuunazn13AsaUATaslulIuB L UATiILIY
91NN15M 52UV IUIUY T2 V1IN VD
wuafiiSguuludnuLuAflSe Bacillus spp. og
Tugig 2.9 X 10° §is 3.2 X 10° cfu/g lunssuis
fvnsaanuTasusiuuaiise 8. subtillis NS-03
Tuvauziinssudsnsruansadiansiuuaduliny
A3 Bacillus spp. UBNANI NUNNSATOU
asaslutivewuniiise Bacillus spp. 8gluyas
62.30-89.26% (Table 4) Faflnanululégeing
wuaiiiSe B. subtillis NS-03 egsne osan
USunauuuaiitse Bacillus spp. WAZNIILATEYATOU
aseslutmnnssuIsiiAganinssuisaiuny
(control) pEeTRLAL WONINT MsTinsAnY LY
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FAenfuaniidinegsenues 8. subtillis NS-03
uulutn Inenisldmatasuluanansenisly
wuAiSe B. subtillis NS-03 anefusiisumuans
UHTINE MumATiATaN1398s Chamswarng et al.
(2017) fiwunuaiiise B. siamensis RRK1-RIf
Finegsenuulutg 63.33-93.33% vidaiutsiom
vudut 24 $9lus daw Wiwattanapatapee
et al. (2007) $1891UNAITATIINUKUATILTE
B. megaterium Tuusnnad 10° cfu/g unlutnungs
wudadael Wunan 7 Yu Jawansliifiud
WAy Bacillus spp. @wnsausudliianny
anmuandeniifinuulsiuguudmieginie
fueaiale (Demoz and Korsten, 2006)
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Table 4 Populations of Bacillus spp. on rice leaf and rice leaf colonization at 14 days after second

spraying under greenhouse conditions

Treatments

Bacillus spp. population (cfu/g)'

Rice leaf colonization (%)?

Formula 1 (1 ¢/100 mL) 39 %X 10% 89.26°
Formula 2 (1 ¢/100 mL) 1.3 X 10%° 71.54%
Formula 3 (1 ¢/100 mL) 29 X 10® 62.30°
Carbendazim 50%WP (1.5 ¢/L) 0.0 X 10% 0.00°
Sterile distilled water (Control) 1.1 X 10 7.15°
F-test *

CV (%) 29.51 34.22

' Population of Bacillus spp. on rice leaf when assay by dilution spread plate technique using nutrient

glucose agar

? Rice leaf colonization was defined as the percentage of rice leaf piece that found Bacillus spp.

colonies from measuring colony on nutrient glucose agar

a,b,cd

Mean values within the same columns followed by the different superscript letters are significantly

different according to the Duncan’s new multiple range test (P < 0.05)

LY

Fausnuanseufine Bacillus subtillis
NS-03 fifldndruvesrsduFanmifiutusili
wuAfide B. subtillis NS-03 TT3nsonifiutunds
msiiusnwflgamaiivioatiuna 12 Weu Tastousi
gn3?l 1 efldrunauvesnasiuiinings (60%)
annsadudanisiaiyrenies1 Cercospora
oryzae annalsaludndiiniavestiaiug
Unusll 1 laasan nisldansiaiiansiuundy
fiuszavsnmauaulsaludadiinavesinld
4980 5998911AD TIAuaigns 1 uavges 2

Y 9 Y

UBNAINU MFNULUATILIY Bacillus spp. @11158
fansonuaziasgyaseuasesludnlandinisnu
Faudt 14 Ju

ARRNISNUTZNA

ANEITEVBVBUAN ANUTIYUNUATANARNS
ApIrmalulagnisinens auzwnalulad
NSINEATULATEAAINATIN UNINGIRETIVANY
uAsENsIA TennenmazmInlusuanIuuas
wpailelunisvhanidde shlnuideiidniaqds
Tulamen
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