g AR SEP 20, 2009, 36(9): 1350~1355

M inObiOlOgy © 2009 by Institute of Microbiology, CAS

tongbao@im.ac.cn

3L RIEREEMAE R TREREE

AT EAWY BRAEY $AXY REA!
(L. 330045)
Q. 518055)

W OE: KLIE P B IFRKA 2 M E S RE BB —A £ & E # (Colletotrichum  higgin-
sianum)EL A7 5% AL 37 B VE ) 64 3F FOAT H B AR 19E2. 13A1. B AR AENLE . A 22 A 4F a2, 4
4 16S tDNA & 3| F) R 5 AT vA B4 R B 45 7 5 20 04, o 2 MR A i 3 04T &
(Bacillus amyloliquefaciens). 7 # X3 a4 R A : 4 19E2 4= 13A1 932 f i /£ PDA 32 /K F 4
RIE A 10%8E, 7 H FE 0 5L 3] 75.62%A 85.35%, HIFIRABIKREI 53] 20%0, T4 H F
FEAAAEK., A EMNTLERIF: 2 MBS HRMKEIARA (C. capsici). i %y &(C. gloeo-
sporioides). % & (Botrytis cinerea). @ vt ¥ 4 # & (Cylindrocladium spathiphylli)#= X 4k & (Fusarium
oxysorum)% £ & R # LA B0 2 a9 1 R 2R

KR AYG, RO RMEA, BN FIRATH

Screening and ldentification of Antagonistic Bacillus spp.
Against Colletotrichum higginsianum

KUANG Fu-Yuan'? WU Xiao-Li'* LV Feng-Qing'?
ZENG Da-Xing” TU Guo-Quan'

(1. College of Bioscience and Bioengineering, Jiangxi Agricultural University, Nanchang, Jiangxi 330045, China)
(2. School of Applied Chemistry and Biological Technology, Shenzhen Polytechnic, Shenzhen, Guangdong 518055, China)

Abstract: Two antagonistic strains of Bacillus, 19E2 and 13A1, were isolated from soil and were shown to
have strong inhibitory effects on the growth of Colletotrichum higginsianum. Through morphological ob-
servation, physiological and biochemical characteristics, analysis of 16S rRNA gene sequence, and partial
analysis of specific chromosomal genes, the two isolates were both identified as Bacillus amyloliquefaciens.
Growth of C. higginsianum on potato dextrose agar was inhibited by strains 19E2 and 13A1 by 75.62% and
85.35% respectively at 10% concentration of the Bacillus culture. Growth of C. higginsianum was com-
pletely inhibited (100%) at 20% Bacillus culture concentration. Results also demonstrated similar inhibitory
effects by the two Bacillus strains on growing cultures of C. capsici, C. gloeosporioides, Botrytis cinerea,
Cylindrocladium spathiphylli and Fusarium oxysorum.
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(Brassica parachinensis Bailey)

>

[1]

, , 30%~
40%"!
[3-5]
[6-8]
1 MESFE
1.1 EH
19E2  13Al,
(Colleto-
trichum higginsianum) (C. capsici)

(C. gloeosporioides)Mg1, Sxt4 (C.
musae) (Fusarium oxysorum)F2, Foc4

(Botrytis cinerea) (Cylindrocladium

spathiphylli) (Phytophthora nicotianae)
. Rk
u
12 #EHRE
( )
3 g/L, 10 g/L,
NaCl 5 g/L, 20 g/L, pH 7.4~7.6 PDA
200 g/L, 20 g/L, 20g/L LB
10 g/L, 5 g/L, 5 g/L,
pH 7.2

1.3 FMMER DB KL

PDA , 25°C
7 d~10 d, 6.5 mm
, PAD ,
, 25°C
( ) )
2.5 cm
, 25°C 7 d,
( - )
14 BEHRMETE
141 WAEMFESHENE: 19E2  13Al
, 37°C
2d ; )
142 SEIBEAHEHFMENE:
19E2  13A1
[9]
1.43 16S rDNA F 54 #:

( ) DNA 8F
(5'-GAGAGTTTGATCCTGGCTCAG-3")  1492R (5'-
GGYTACCTTGTTACGACTT-3") 16S rDNA
PCR PCR : 95°C 5 min; 95°C 1 min,
55°C 1 min, 72°C 2 min, 40 ; 72°C 10 min

, Blast
GenBank 16S
rDNA
Mega 3.1 Phylogeny
, (Bootstrap test)
, 1000
Neighbor-joining

1.4.4 ¥k 19E2 #0 13A1 ISR 5 S HEE F 4
#r: [10] , (YyaO-F/
TetB-R  YyaR-F/TetB-R) 19E2  13A1

YyaO-F, 5'-GGAACCAGTCCACAGGGTTGTGG-3';
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YyaR-F, 5-CGATTGAGTGGGCRAAGGAGAATCAT
TTWTGYGGT-3'; TetB-R, 5'-CCATATAGAGCTGTT

CCAATGGAGAAG-3' PCR : 94°C 1 min;
94°C 1 min, 52°C 1 min, 72°C 1 min, 30 ; 72°C
7 min
15 HEMEREIEFROMEER
19E2 13A1 LB
, 30°C 180 r/min 48 h, 4°C, 10000 r/min
20 min, s
PDA ,
1% 5% 10% 20% , LB
6.5 mm
, 28°C
7d s
=( _
)/ 3
1.6 MEIERNE
PDA , 25°C 5d~74d,
6.5 mm PDA
R (2.5 cm)
25°C 7 d,
2 ZR5400
21 HEMEEBS BIFIE
44
1324 s 248
18.69% )
2~3 , 10
19E2 13A1
, 12.63 mm
12.46 mm
22 EHBIEE
, 19E2 13A1

> > > >

http://journals.im.ac.cn/wswxtbcn

, 19E2 0.93 pmx2.35 um, 13A1
1.19 pumx2.68 pum R ,
, V-P

R 1 HEHk19E2 0 13A1 M EZA B4
Table 1 Physiological characteristics of strains
19E2 and 13A1

Strains
19E2 13A1

Physiological characteristics

Contact enzyme
V-P reaction
Tyrosine hydrolysis
Gelatin hydrolysis
Starch hydrolysis
8% NaCl
15% NaCl
Citrate utilization
D-glucose
D-xylose
Oxidation of glycerol
Mannitol
Anaerobic growth

5°C~50°C

Growth temperature 5°C~50°C

19E2 16S rDNA 1455 bp,
GenBank : FJ705346 Blast
GenBank : 19E2
99% 50

, 19E2
100%(gb|EF472261.1])
99.93%(gb/DQ422953.1))s 13A1

19E2 16S rDNA
19E2  13A1

( 1)
, 16S rDNA

19E2  13Al DNA
2, : YyaO-F/TetB-R
, YyaR-F/TetB-R
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66| Bacillus myloliguefaciens (DQ422953%)

Bacillus Subtilis (FI1392726)

13A1

oo LBaciﬂas Polyfermenticus (DQ659145)
100

Bacillus Majavensis (AB021191)

70

Bacillus Atrophaeus (AB021181)

BacillusPumilus (AM062682)

BacillusOleronius (AY988598)

Bacillus Fastidiosus (X60615)

| 0.01 |

B 1 HTF 16SrDNA F5I#3E 87 19E2 #1 13A1 IR KL B It
Fig. 1 Phylogenetic tree of the strain19E2 and 13A1 based on 16S rDNA sequence
Note: *: The accession number in GenBank. The numbers on the nodes are support values in a bootstrap test of 1000 runs. Bar, 1% sequence
divergence.

19E2 13A1
16S rDNA
, [9-11]
19E2 13A1
23 EHRAEMEOREFREERKARELESS
A
500 bp )
( 3); ,
Bl 2 PCR ¥ #7=4 h B AS ¥ ER B ok (& 0.5 mm x 0.5 mm ,

Fig. 2 The electrophoretogram of the PCR product of two
strains using the primers YyaO-F/TetB-R and YyaR-F/TetB-R
Note: M: Marker 250 bp ladder; 1 and 2: 19E2; 3 and 4: 13A1. 1,3: 5
Amplification performed with the primer pair of YyaO-F/TetB-R;
2,4: Amplification performed with the primer pair of YyaR-F/
TetB-R.

YyaO-F/TetB-R  YyaR-F/TetB-R

(tetB-tetL)
(19 yyaO-F/TetB-R , YyaR-F/TetB-R

[10,11]

3 E#k 19E2(K)FA 13AL(H) X & & B E & A ]
YyaR-F/TetB-R 192 13Al Fig. 3 The effect of strain 19E2(left) and 13Al(right)
against C. higginsianum
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) , 19E2 13A1 ,
19E2  13Al
R 2 : .
PDA (1%) 3 W
21.47%  23.06%; PDA
10%
75.62%  85.35%, [12]
20%
19E2  13Al
[3-5,12]
24 HEERNE
19E2  13Al
, 3
2 19E2  13Al,
*2 EPHAREBERENESENMRERERKNFE ’
Table 2 The effect of 19E2 and 13A1 culture solution on ,
C. higginsianum growth
Concentration Colony The in- >
Strains  of culture solu- diammeter hibitory
tion (%) (mm) CK (mm)  effect (%)

19E2 1 52384081  66.7+1.13 2147 Alternaria radicina. Botrytis cinerea. Fusarium

5 46.45+0.98 30.36 oxysorum . Rhizoctonia solani F! Sclerotinia scle-

10 16.26+0.76 75.62 rotiorum

20 0 100 [13]
13A1 1 51.32+1.11 23.06 (C. dematium)“‘”

> 39.16x1.2 41.29 (C. lagenarium)” (C. musae)'™

10 9.77+0.90 85.35

20 0 100

(C. higginsianum)
% 3 EHk 19E2 F1 13A1 RILE LN E , )

Table 3 Antimicrobial spectrum of strains 19E2 and 13A1

Inhibitory width(mm)
Pathogenic fungi

19E2 13A1
C. gloeosporioides Mgl 9.35+1.18 9.74+1.13 A2(iturinA2)!'¥ B-1,3-
C. gloeosporioides Sxt4 7.05+0.84 9.26+0.98 (B-1,3-glucanase)'”!
C. capsici 11.58+1.02 8.17+0.87 19E2
C. musae 6.11£0.75 7.03+0.86

, 19E2
F. oxysorum F2 5.49+0.54 5.95+0.65
5 19E2

F. oxysorum Foc4 6.11+0.43 6.75+0.32
Cylindrocladium spathiphylli 7.22+0.65 8.85+1.45
Botrytis cinerea 8.12+0.72 8.76+0.84
Phytophthora nicotianae 0 0 16S rDNA
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, 51 192 13A1  16S rDNA
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(YyaO-F/TetB-R ~ YyaR-F/TetB-R)!'",
[10,11]
19E2  13Al DNA ,
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(3]

(6]
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thology, 2006, 154: 370-377.

s s >

(7]
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(9]
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(1]
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(Bacillus subtilis)BS-2  BS-1
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