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Abstract: [Objective] By analyzing the effects of Bacillus subtilis antibiotics, spores and
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fermentation on the microorganism quantity and microbial community in cucumber phyllosphere,
providing theoretical basis for the effective application. [Methods] With cucumber as the
experimental material, setting up eight treatments: applying the antibiotics, spores and fermentation
before or after inoculating Botrytis cintrea, only inoculating Botrytis cintrea and spraying the sterile
water. The experiment was conducted in the indoor. Using the method of traditional microbial
separation to count the number, the cultured bacteria, actinomycetes and fungi of cucumber
phyllosphere were respectively separated with PB, High’s No.1 and PDA medium. At the same time,
analyzing the phyllosphere microorganism samples of different treatments by the Dcode Universal
Mutation Detection System for DGGE, the quantitative analysis of strip number and gray level were
carried on by Quantity One analysis software, the various belt was clustered by UPGMA method, the
microorganism quantity and microbial community was analyzed by microbe richness index,
Shannon-Wiener diversity index and Pielou index, the differential DNA sequencing results were
analyzed by NCBI Blast program homology, and clustered by The Sequence match program.
[Results] The results of different treatments on the microorganism quantity and microbial
community in cucumber phyllosphere, showed that spraying before inoculation with the Botrytis
cintrea is the best applying way of Bacillus subtilis antibiotics, spores and fermentation, can
effectively reduce the number of culturable fungi, increase the number of cultured bacteria and
actinomycetes, increase leaf microbe richness index, Shannon-Wiener diversity index and Pielou
index. Antibiotic treatment on the occasion of leaf microbial population structure is minimized.
[Conclusion] Bacillus subtilis BSD-2 fermentation can reduce the number of culturable fungi.
Bacillus subtilis BSD-2 spores can increase the number of the cultured bacteria and actinomycetes.
Bacillus subtilis BSD-2 antibiotics can keep phyllosphere microbial richness and diversity index.

Keywords: Bacillus Subtilis BSD-2, Cucumber, Phyllosphere, Microbial Community,
Microorganism Quantity, PCR-DGGE
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)
1.2.2  #ifES: ()
2) BSD-2
123 &FF%E: (1)PB (g/L) 10.0
5.0 5.0 12.0 pH7.0
2 1 (g/L) 20.00
1.00 0.50 0.50
0.50 0.01 12.00 pH 7.40-7.60
(3) PDA (g/L) 200.0
20.0 12.0 pH
124 EZERFIFLEE: Formamide
Deionized TEMED
Bio-Rad Mag-Bind Soil DNA Kit

MiniBest Agarose Gel DNA Extraction Kit Ver
PMD19-T Simple Vector

DNA Kit OMEGA
SD3300HP
1-14 Sigma PTC240 PCR
Dcode™ System for DGGE Bio-Rad
SW-CIJ-2FD
SPX-250B-2
XW-80A

125 HEFATEARR. FARMBRES:
BSD-2 PB
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1x10° CFU/mL 1x10* CFU/mL
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Figure 2 The different treatment of bacterial community
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Note: Numbers in the figure represent differential band of different
treatment.

PA DGGE 1
PG PF DGGE 5609
10 11
TA DGGE 1 2
4 TG DGGE 1 2
TF DGGE 2
8
232 YE DGGE EZEBE 4.
DGGE ( 3
CKO CK1
PA 70%
CK1 PA 79%
CKO PG PF TA TF
40% TG
35%

E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2640 A B4R Microbiol. China

2016, Vol.43, No.12

PA
233 EREFTHEWRFSISH:
1-12 GenBank

1 2 7 12
4 Bacillus amyloliquefaciens
strain 9% 5 6

Bacterium

Bacillus
99% 9 11
Bacillus subtilis strain BSD-2 99%
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Figure 3 The dendrogram of bacterial DGGE fingerprint
13—15 using UPGMA
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Note: Numbers in the figure represent different microbial species
similarity.
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Table 1 Phylogenetic affiliation of sequences retrieved from bacterium DGGE bands

GenBank
Band No. Closest relative Percentage similarity (%) Phylogenetic affiliation =~ GenBank accession No.

Uncultured soil bacterium clone A149 .

1 (1X489934.1) 100 Bacterium KF031438
Uncultured bacterium clone .

2 30-1-MI3F(-47) (GQ866159.1) 100 Bacterium KF006350
Bacillus  amyloliquefaciens strain  zj01 .

4 (HQ910433.1) 99 Bacillus KF006363

5 Bacillus subtilis strain PV7 (JQ812055.1) 99 Bacillus KF006364

6 Bacillus subtilis strain BS-00 (KC660144.1) 100 Bacillus KF006365
Uncultured bacterium clone amj-25-s-22 .

7 (FI832152.1) 98 Bacterium KF031439

8 Pseudomonas sp. S-2 (KC207087.1) 100 Pseudomonas KF006366
Bacillus subtilis strain BSD-2 .

9 (EF523474.1) 99 Bacillus KF031435
Acinetobacter Iwoffii strain W1109-B7 .

10 (JQ815204.1) 100 Acinetobacter KF031436
Bacillus subtilis strain BSD-2 .

11 (EF523474.1) 99 Bacillus KF031437

12 Uncultured bacterium, clone DGGE gel 99 Bacterium KF031440

A12-2 (HE860554.1)
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Figure 4 The different treatment of fungal community in
cucumber phyllosphere by DGGE

Note: Numbers in the figure represent differential band of different
treatment.

242 HEE DGGE EiftmBE N1
DGGE (95
CKO CK1
60% CK1 PG
PA PF 60%
CK1 TA 81%
TF TG 78% PF
CKO 85%

0.60 0.65 0.70 0.75 0.80 085 0.90 1.00
| PG

0.77 PA

0.80 - CKO

0.60 : PF
081 e

0.78 TF

0.86 TG

5 ERE DGGE R4 EILH) UPGMA BES 4
Figure 5 The dendrogram of fungal DGGE fingerprint
using UPGMA

Note: Numbers in the figure represent different microbial species
similarity.
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Table 2 Phylogenetic affiliation of sequences retrieved from fungal DGGE bands

Band No. Closest relative Percentage similarity (%) Phylogenetic affiliation
13 Uncultured fungus clone 60-6 (DQ834795.1) 98 Fungus
14 Botryotinia fuckeliana isolate UASWS0744 (HQ166517.1) 99 Botryotinia fuckeliana
15 Botryotinia fuckeliana isolate LGM002 (KC683713.1) 99 Botryotinia fuckeliana
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Table 3 Richness, Shannon-Wiener index, Pielou of the cucumber phyllosphere bacteria and fungal by the DGGE band
patterns

Shannon-Wiener

Pielou

Treatment Richness index Shannon-Wiener index Pielou index
CKO 21.00 3.09 0.94
CKl1 20.00 2.79 0.92
PA 23.00 2.88 0.93
PG 23.00 2.88 0.91
PF 21.00 2.93 0.91
TA 22.00 2.84 0.92
TG 22.00 2.82 0.91
TF 21.00 2.76 0.91
3 it

3.1 MMERAHEFMEMEE R

[10] [11]

Russell

(Bt)

3.2 MENMRMEYEFEHIZI

Grosch %

Shannon-Wiener

Shannon-Wiener

Pielou

[21]

Pielou

Bacillus amyloliquefaciens

[23]
[24]
Pseudomonas sp.
[25]
DGGE
DGGE

Botryotinia fuckeliana

Uncultured fungus clone

Russell 2!
(Bt)
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