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Meo FETE4VR G W AR EEAR Y , B 2 A e R T 1Y
PDA -4z, B 45 0 o8 AR 1Y & B2 U8 W A ZNFL S, LA
PDA 3R HAE X R 555 2 d J5 , 38 Lkl &
MEEER.
L2.3 HHEMEE BARIERE BIEKNIES
FHIES T 2 IR CHE LA R G F 7 . 16S tDNA
FE 5437 - BB R ) 3 I 41 5. DNA, 16S rDNA 5%
W3R i 41 T 1958 B B9 27F (AGA GTT TGA TCC
TGG CTC AG) #1 1492R(GGT TAC CTT GTT ACG
ACT D) #47 PCR ¥, ¥tz RigETIF,
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Yk B X VR TR M R S e K R BB VR 43 ) B T 30~
100 °C (Ja]f% 7 10 °C) ,5-iF 60 min, 7EZJH T P4 5 min
Ja » VAR 2 18 B Ab TR A % T U8 VAR R X B ) R 4 B

pH XF #0018 3& /Y 5% . g Kk B U8 W 4 B A
1 mol+ L' HCl 5 0.5 mol » L' NaOH &5 pH & 3.
4.5.6.7.8.9.10, 43 1 h J5 , B4 pH A ZE 7. 0FIIR &
BEUEW pH 7. 0), AR 2 AN HRAY & B B8 W 5t HE, 1l <2 7P
BN

LHMESTMETE R K 4 mL REZIERE T
TR, 4 30 W M T RS 4 h i E T2
5 15 min, Lo 28 4 B 1 2 I U8 V1 g o R, A0 4% 4
RACPRRT G & T UE TR I B TS
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SR BAE AR EMEE D, 40 CM3,
2.2 FEHIHE CM3 e 45 5
2.2.1 JEAHEME Hkk CM3(E D7E PDA REsE3k
FRAGBANEHEE, P REEAR R, 8% D% AN
D) TR PR 22 Ry £ PR L ELFPAR , AT TE AR ZEAAL
2.2.2 AFAEMRR HER 1A, 5UARKIHEE
FEF WD B8 AT 3 40 5% 2 F- W 38 1 e Ve A 28 78
FF& (Bacillus amylolique facien) B4 3 A AL AFIE FE A4S 4H
7], 9125 4 2 R R VE D ZEFOAT R .
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Fig. 1 Inhibitory activitiy of strain CM3 on Botrytis cinerea
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Table 1 Physiological-biochemical testing and
identification of the strain CM3
K ERHE Btk CM3 FABERD ZEHOAF B
Characteristic Strain CM3 Bacillus amylolique faciens
HE22 R Yufs, Gram stain + +
TEFEREL Nitrate + +
YEK K Amylum hydrolysis + +
A LS Oxidase - -
il Catalase + +
ZEHIYL {8, Gemma stain + +
JEAR Shape IR IR
VP il 8 VP test + +

2.2.3 16S rDNA JF3 & X R Gtk ot DL #E
CM3 /i 34 DNA F#i#k, PCR ¥ 3 H — 425 1.5 kb
DNA F-B, Etk CM3 f 16S rtDNA F- Brill Fp 45 5 3
Bz B KA 1512 bp, % 1))F 51 A Blast #44
5 GenBank FEAIAY 16S rDNA #E47 [F UM b 5%, 8@
Lt & BLE R CM3 5 Bacillus amylolique facien C&375
CP004065. 1., CP006890. 1, CP007165. 1 1 HQ407277.1)
FIUEMES N 99% . 5ATEA A BA: (LA IEFE 4R, B
FEEE CM3 R bt 2 FAF e .

2.3 FEBUE CM3 & BFUE ) 3L B 5%

2.3.1 fHEAERTRIAEm  FEE CM3 R BRIEMTE 4 C
ToBCE 1.2.3.4.5 d J5, @ HWEZE. hE 28]
1, Bl TR B ] HE T, & B U VR ) I B B B AR B B
SN WA B, ERELE 4 d 2N, ZBEIE R TP
RE S 5 X BEAH LI A 3 0 55, ¥ R Fe e X IR
95% , T MAACE 5 d FFUG , HAMEEBE S T BRI IR 90 %6
DITF. G5RFEH, HErk CM3 i & BEUEWME R L fa 2,
I 4 d JFIRRBIRFF B AT I R AR , RARHE I 17 HAE
A IR & AT BB .

2.3.2 XHMRRENE Ak CM3 A BRI AR IR
FET A0 30 min 5, W& R ETEE. @& 3 ATH, B
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Fig. 2 Effect of storage time on antagonistic activities of CM3
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Fig. 3 Effect of temperature on antagonistic activities of CM3

2.3.3 XRRBMITSENE A CM3 MR BEIBIRTEE IR
T&EARF pH A, KM E B B2 WA 4,pH 7 i,
TR CM3 1) 2 B D8 V00 55 g DK 250 T 8 410 181 9 Mk e
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pH 7 04 T 4L 22 30 min FF350 A X 400 B8 175 1 3 B
Wi, 7E pH 6 1 pH 8 435 , 3 E& B K /IMUAU R B2 T
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HIEME R A TR HEF KA R EEE R NERE
pH 371 pH 10 #9214 , 30 7 Bl A /N AU A g 1 2
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AULEA T R B W FR B4 B A o) T RE 2 R AR 2 ) R B
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THTETENS A T B FRAR R ARAL FR P AR Y 97. 0% (B 5), 7T
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Fig. 4 Effect of pH treatments on antagonistic activities of CM3
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Fig. 5 Effect of UV radiation on antagonistic activity of CM3
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Isolation and Identification of Bacillus amylolique faciens
CM3 Against Strawberry Gray Mold

HUANG Jing,ZHAO Jia,CHEN Zhe, LIANG Hong
(Biotechnology Rresearch Center,Shanxi Academy of Agriculture Science, Taiyuan ,Shanxi 030031)

Abstract: Taking rhizosphere soil of pathogenetic strawberry as isolation object, using plate dilution and confrontation

methods, the bacteria against strawberry gray mold was isolated and identified. The results showed that a new bacteria

stain,named CM3, with high antifungal activity against Botrytis cinerea was isolated. According to its mophological,

physiological and biochemical characteristics as well as 16S rRNA sequences, CM3 was identified as Bacillus

amylolique faciens. The fermentation products of strain CM3 was not sensitive to the change of temperature,pH and the

UV irradiation,and still could maintain the high antifungal activity after a few days. Bacillus amylolique faciens CM3 was

an excellent biocontrol agent for strawberry gray mold.

Keywords : strawberry gray mold; Bacillus amylolique faciens ;antibacterial ability;fermentation products
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