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Abstract: A strain of inhibition to many kinds of plant pathogenic

o1, named BS-3, isolated from soils. The strain had quite strong

fungistatic activities on plant pathogenic fungi such as rice sheath blight, rice blast. It had 100% homologous to Bacillus licheniformis, Bacillus

subtilis and Bacillus amyloliquefaciens by 16S rDNA sequences BLAST analysis plus the results of morphological and biochemical parameters.

It was confirmed as a strain of Bacillus licheniformis. Using

s . <
inhibition zone method was chosen to detect antifungal ac

fermentation liquor after the treatment of centrifuging and

the antifungal substances had strong thermostability.

ice sheath blight fungus Thanatephorus cucumeris as the indicator bacteria,
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ammonium sulfate had quite strong fungistatic activities. In addition,
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Table 1 PCR reaction system (50 pL)

RA YR EIFAE
WRYE BB 4% 7 #2(10xbuffer) IxTAERE 5uL
dNTP #44(10 mmol) & 0.2 mol/L 1uL
Taq DNA JR-4&-85(5 U/uL) 0.5-1.0 U/50 pL 0.5 uL
FMAEMCLL)(25 mmol) 1.5 mmol/L 5uL
i 3]14(10 pmol/uL) 1 pmol/L 1L
T %31 4(10 pmol/uL) 1 umol/L s
HEAR 102~105 # /50 pL 1L

RHE K FREHRRANEE SO UL 35.5 UL

S BIHI58 F27  (5°-AGAGTTTGATCCTG
GCTCAG-3") } R1522 (5°-AAGGAGGTGATCCA
GCCGCA-3"). PCR R MNFZE/F: 94 CAME 5 min J5it
ATEFF: 94 °C1 min—56 C1 min—72 C2 min, 3£ 30
AMEHR, BJE 72 CHEM 7 min®. SRS Pk
IR ARG R A FRATIN,  SUE IR
B 71 535 Genbank $iif 2248 R 2 [ H_/)_?@.
H ClustalX #4751 LR, 285 Phyhpvtr‘S‘éS

BT RGRE I
1.3 BEFRIERUR 1T

TR ER AR IR TR DA M4
BB (PD) 4 51 T RRGSCH o J i e,
RIEREFRHE R R TRFAT . i &TFE 150 g/L. K
GHEAM 5.0 g/L. KCI . MgS040.7.g/Lx M
~80 1.0 g/L+ % “pH7.5\ & 7.5%- PEIRFEH 200

TRAL PR AT & P

-3 JEERZE 6000.r/min 4 °C E5.C» 20 min,
AW JEMELYE (ERE LA 0.45 um), JETREN
R IR s F BT 50% AN R iR
PUE, 1, 6000 t/min 4 C &0 20 min, JUIEHET
0.02 mol/L pH 6.8 FRERGZMEME A, 1 DTIET AR
RICARR R A FE B Oyiie,  EiE B IR B AL PR S
O FEW . SRR 2R AR 100 il 5 % PR
PEM BRI AL B I B O YU AN T v A B 3 1
Forr ok B RBLE v R : S 15% H A 0.5%
NaCl [1JH-3-60 e K /K R SOk B 71 11
PDA “FHi, fill Bl 1 B 73 2% BK 5 mL B3 120 C
{547, PDA A H I 200 pL /KRGS 11 2,
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[ 1 BS-3 EMEETS
Fig.1 Colonial morphology of BS-3

€2 BS-3 EHFEZREEE (1000X)
Fig.2 Gram stain figure of BS-3
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¥l 3 BS-3 EHREFREE (1000X)

Fig.3 Spore staining figure of BS-3
BEJ5, R A A S T BS-3 T
TRUCHAT R AR S5, SRIRAE R AR 2 MK 3.
% 2 BS-3 EMREIRELHHE (B)
Table 2 Physio-biochemical characteristics of BS-3 (Generic)
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2.2 BS-3 WtKM 16St

AR ot

¥ ClustalX 751/ LL » BS-3 itk 5 Bacillus
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velezensis.B yfermwcus\Bacillusvalllsmortls
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23 RGEKEIH

X BS-3 A N5 8 R die e B0 2 R 1R 1 16S

tDNA 27 ST LR B THE.(BS-3 Tk 16S rDNA
7f Genbank "' Accession No. IN867130), FfARHzHif%
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o EEE S M R ARIR 2, Al AT 2 792 Bacillus
subtilis. Bacillus amyloliquefaciens. Bacillus velezensis.
Bacillus mucilaginosus. Bacillus licheniformis. Bacillus
vallismortis. Bacillus polyfermenticus, [ A] LAF)E
BS-3 MR JE T2 #IFF# & Bacillus sp..
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Table 3 Physio-bioc i ics of BS-3(Specific)
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Bacillus subcilts (GU826163.1)

Bacillus subcilts (HM224387.1)

Bacillus subcilts (GU826162.1)

VE:

Bacillus subcilts (GU826161.1)

Bacillus subcilts (F1644629.1)

Bacillus subcilts (GU826164.1)

Bacillus subcilts (HQ154645.1)

Bacillus amyloliqucfacicns(HM054450.1)

Bacillus amyloliquefacienst HM055603.1)

Bacillus subcilts (EUSB3786.1)

Bacillus subcilts (GQ375788.1)

Bacillus amyloliqucfacicms(HM055610.1)

Bacillus amyloligucfaciems{HM055610.1)

Bacillus veleccllsisfEU8529301)

Bacillus amylobguefaicnstHM107809.1)

Bacillus amyloliguefacicest HM107808.1
Bacillus amylolique, auu:\%HMlO?RO? 1

Bacillus subcilts (F14332

Bacillus amyloliquefacicas 603?5223 1)
Bacillus amyloliquefacicas(F1222551.1 .
Bacillus amyloliquefacicas(F1654647.1

Bacillus va /‘ismoﬂts{]‘.l38654l 1)

Bacillus valfismofiis (F1009394.1)
Bacillus subcilts (GQ452909.3

Bacillus amyloliquefacicas (HM989844.1)

Bacillus vmgismoﬁi.s (GU205781.1)
Bacillus subcilts (GU332598.1)

Bacillus subcilts (GQ061458.1)

Bacillus fzchemformn GUST70959.1)

Bacillus vel: (HM598464 1)

Bacillus subnhs (GQ853424 1)

Bacillus subtilis (GQB892930.1)

Bacillus amyloliquefaciens (F1960508.1)

Bacillus am[w’ohquefauem (FI705346.1)

Bacillus velezensis (F1426275.1)

Bacillus amyloliguefaciens (HM773965.1)

Bacillus amyloliquefaciens (HM468521.1

)
Bacillus amyloliguefaciens (GU250449.1)
Bacillus amyloliguefaciens (GU250445.1)

Bacillus Subtilis (HQ 130339.1)

Bacillus Subrtilis (HM21 0636.1 )

Bacillus amvloligue, auem (GQ903336 1)

Bacillus subtilis (F121072

Bacillus amv!ofrqm fauem (HM 161864.1)

Bacillus amylol) iens (GU125644.1)
Bacillus amvfof:qua( iens (GUS68203.1)
Bacillus amyloliguefaciens (HM437248.1)
Bacillus subtilis (FJ960507.1)

Bacillus mucilaginosus (HM849728.1)
Bacillus subtilis (HM099655.1)

Bacillus velezensis (GQ174489.1)
Bacillus subtilis (GUT26867.1)

Bacillus subtilis (FN869038.1)

Bacillus amyloliquefaciens (FI889054.1)
Bacillus amyloliquefaciens (FI889053.1)
Bacillus amyloliquefaciens (FI889057.1)
Bauﬂm srrﬁ‘nm (G0Q199594.1)

Bau.’h.-s amyloliguefaciens (GU2695T2 1)
acillus veleoensis 13021.1
Bacillus pohyfermernicus (F1436014.1)
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Fig.4 Phylogenetic tree of BS-3
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Fig.5 The results of antifungal activity
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Table 4 The influence of temperature to the thermostability of
the antifungal substance

WIRE/C WEAB AR/ mm AT E E/%

50 244 98.8
60 24.1 97.6
70 24.0 972
80 204 82.6
90 16.5 66.8
CK 24.7 100

FHEE 4 7510, BS-3 AR E B AE 50 “C .60 C
F170 “CHn# 30 min &, FARXHNE ZIILE 95% LA L
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1 80 CIN#A 30 min J&, FAG ARG RL = 2]
INAAGEIETH = 2 90 CI,  FARXHIE % £ 66.8%.
W 5 ffos, E70 CRIHTHIMEE 2, 4. 6. 8 h
Ja, KRR BTEP R BT RS BT R R, (H 3]
FE A AR (RSB0, BT s A A
o g5 EFTIE, WTUUE HZST R BV AR e R, [4]
X el B A R 321

=5 AIERE M A EHIR AT E MRS (5]

Table S The influence of treatment time to the thermostability

of the antifungal substance

A F2ATIE/M AP B AR/ mm AR /% [6]
2 16.4 66.4
4 16.1 65.2
6 15.8 64.0 (7]
8 16.0 64.8
CK 247 100
N (8]
3 i
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