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6d 3
6d
1.2.3 BS2
1.2.2 BS-2
@®
7d 10d
15d 20d
15d 18d 21d
30d @) 6~7
1d 3d 5d

7d 10d 15d 20d
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©)
1d 3d 5d 7d 10d 15d 20d
5d
10d 13d
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1.2.4
0.5¢ 70%
0.1% 1.5 ~2.0min
3 ImL
15min 200
300pg/mL Rif  NA 3
27C 24 ~ 36h
cfu/g FW
* PDA’
1.3
1.3.1 $
1.3.2 Biolog Biolog *
1.3.3 16S rRNA DNA
BS-2  BS-1 LB
30C 10h PCR

DNA

200p.L 8min 12000r/min 3min
10 100 PCR
16S rRNA  PCR DNA
16 + 5'-GAGAGTTTGATCCT-

GGCTCAG-3' 16 - 5'-CGGCTACCTTGTTACGAC-3’
1500bp 20pL
10 x PCR 25mmol/L. MgCl, 10% dNTP
2. 5Smmol/L 1.2pg Tag DNA 1U PCR
94°C 4min 94°C Imin 50°C Imin 72°C 2min

30 72°C 10min

8ul. PCR 0.7% 80V

1h DI2000  Marker QIAEX 1II
Gel Extraction Kit DNA
DNA DNA
DNA

DNA MAN BLAST BS-2 BS-1
16S rRNA GenBank

16S TRNA

Bacillus subtilis subsp. endophyticus
AF399911 B. subtilis subsp. spizizenii AF074970
B. subtilis var. chungkookjang AY134870 B. subti-
lis AF233579 AF318900 AJ276351 Bacillus endophyti-
cus AF295302 B. pumilum AJ494732 AY112667 B.
licheniformis AY017347

2
2.1 BS-2 BS-1
Rif BS-2  BS-1
1
BS-2  BS-1
BS-2
BS-1

BS-2
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BS-1  BS-2
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BS-1 BS-2 BS-1
BS-2  BS-1 BS-2
1 BS-2 BS-1
Table 1  Re-isolation of BS-2 and BS-1 from plants with inoculations
Inoculation . Musk- ~ Water-  Loofah .
methods Treatments Capsicum Cabbage Tomato Eggplant Cucumber melon melon goard Momordica ~ Cowpea
Seed dipping ~ BS-2 greenhouse + + + + + -
BS-2 in field + + + -
BS-1 greenhouse - + - + + + - -
Water CK - - - - - - - - - -
Leaf daubing  BS-2 greenhouse +
BS-2 in field +
BS-1 greenhouse ND - - ND ND -
Water CK - - - - - - - - - -
Root watering  BS-2 greenhouse +
BS-2 in field +
BS-1 greenhous - - ND ND ND - -

Water CK

Note

2.2 BS-2

BS-2

20d

25d

1-A~D
35
Bm d0p A
2E 25
SE 90
T2
52 15
gz 10
m

500

Bacterial density/
[efu/g(fw)]

7

Days after inoculation/d

1
Fig.1

+ . Denote the bacteria re-isolated from plants

— . Denote the bacteria not re-isolated from plants ND. Denote un-tested.

BS-2
BS-2 2.3 BS-2 BS-1
Biolog
30d
22d Fusarium oxysporum f{.sp. cucumerinum
200 o
O
O Seed dipping sol B Seed dipping
B Lcaf daubing E 3
Root waterin, £ =
watertig 2Z 100f
55
=3
8&
g | H H
1 ]
£ 1 d .i & 0 I |_| I 1 I
5 7 10 15 20 15 18 21 30
Days after inoculation/d Days after inoculation/d
30 Root watering
[l Leaf daubing - 300
=
% — 250
SE 200
=23
T2 150
2= 100
50

10

13

BS-2

22 13

A
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Colonization days of BS-2 in capsicum and cabbage plants with inoculations A Capsicum B~ D Cabbage
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2 BS-2  BS-1
8
Bacillus sp. Biolog
B . subtilis
BS-2  BS-1
B . subtilis

2 BS-2

Fig.2  Antagonism to F'. oxysporum f.sp. cucumerinum of wild
BS-2 and the isolates re-isolated from plants
A. Wild strain B ~ F. The BS-2 re-isolated from capsicum cabbage

tomato cucumber and cowpea respectively.

2.4 BS-2 BS-1

BS2  BS-1
DNA PCR
2 1500bp  DNA 3
BS-2 16S tRNA
1459bp BS-1 16S rRNA

1471bp GenBank
AY172513 BS-2  AY172514 BS-1

M 1 2
bp
2000—

1000—
750—]

500—

250—
100—

3 16S rRNA PCR
Fig.3 16S rRNA PCR results of BS-1 and BS-2 strains

DNA MAN  www. ncbi. nlm. nlh. gov

BLAST BS-2  BS-1 16S rRNA
GenBank
16S rRNA BS-2
16S rRNA 99.4% B.

subtilis subsp. spizizenii AFO74970  99.1% B. sub-
tilis var. chungkookjang A¥233579  99.0% B. subii-
lis AF318900 99.6% B. subtilis subsp. endophytic-
us  AF399911 99.2% B. subtilis AJ276351
99.3% B. subtilis AY134870  93.5% B. endo-
AF295302 97.1% B.  pumilum
AJ494732  97.3% B. pumilum  AY112667
97.6% B. licheniformis AY017347  BS-1

phyticus

16S tRNA 99.6% 99.4%
9.2% 99.8% 99.4% 99.5% 97.1% 97.2%
97.6% BS-2  BS-1 16S
rRNA 99% BS-2  BS-1

B . subtilis

4 BS2 BS-1
B . subtilis subsp.
endophyticus AF399911
99.6% 99.8%
BS-2  BS-1
B . subtilis subsp. endophyticus

0.004 0.002

| 0.05 |

B.subtilis var.chungkookiang(AF233579)
B.subtilis subsp.spizizenii( AF074970)
B.subtilis(AY134870)
B.subtilis(AF318900)
B.subtilis(AJ276351)

B.subtilis subsp.enduphyticus(AF399911)

BS-2(AY172513)

BS-1(AY172514)
| B.pumilum(AJ494732)
B.pumilum(AY112667)

—— B.licheniformis(AY017347)

B.endophyticus(AY295302)

4
Fig.4  Dendrogram of Bacillus phylogeny
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Colonization in Plants and Identification of Endophytic

Bacteria BS-1 and BS-2 from Capsicum annuum

HE Hong' > QIU Si-Xin'  CAI Xue-Qing' GUAN Xiong' HU Fang-Ping'
v College of Plant Protection  Fujian Agricultural and Forestry University ~Fuzhou 350002  China

2 College of Agriculture ~ Zhanjiang Ocean University ~Zhanjiang 524088  China

Abstract Tagged by the resistance to Rif. 300 g/ml. and inoculated by seed dipping leaf daubing and root watering
the endophytic bacteria BS-1 and BS-2 strains isolated from Capsicum annuum leaf and stem respectively had been
proved that they could live in many plants such as capsicum tomato eggplant cabbage cucumber muskmelon wa-
termelon loofah goard etc. and BS-2 also colonized in rice wheat and cowpea. The two strains were identified as
Bacillus subtilis subsp. endophyticus based on the basic properties tests Biolog analysis and their 16S rRNA sequences
phylogenetic relation.

Key words Endophytic Bacteria Colonization Identification Bacillus subtilis subsp. endophyticus
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