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Figure 1. Confrontation experiment on PDA medium.

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



1576 Weiming Sun et al. | Acta Microbiologica Sinica, 2018, 58(9)
10 mm
10 mm
[E 2. PDA E7RE L5 48 h WEDTERS
Figure 2. Colony morphology for 48 h on PDA medium.
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Table 1. The morphological characteristics of rhizosphere
Strains Width of inhibition . . . .
Microscopic observation Locations
No. zone/cm
GF-22 0.46+0.09 G", bacilliform, (0.65-0.75) umx(2.4-3.7) um; Daming County, Handan,
Spore born in the middle, (0.60-0.70) pmx(1.4—1.6) um Hebei
GF-24 0.21+0.06 G", bacilliform, (0.65-0.80) pmx(2.2-3.2) um; ( )
Spore born in the middle, (0.60-0.75) pmx(1.2—1.6) um
GF-25 0.46+0.07 G", bacilliform, (0.70-0.80) umx(2.0-3.4) um;
Spore born in the middle, (0.55-0.70) umx(1.0-1.2) um
GF-29 0.49+0.16 G", bacilliform, (0.70-0.80) umx(2.2-3.1) um; Spore born in  Xinle County,
the middle, (0.60-0.70) umx(1.0-1.4) um Shijiazhuang, Hebei
GF-34 0.42+0.06 G", bacilliform, (0.60-0.75) pmx(2.1-3.1) pum; ( )
Spore born in the middle, (0.55-0.70) umx(1.3-1.6) um
GF-36 0.50+0.12* G", bacilliform, (0.65-0.75) umx(2.0-2.8) um;
Spore born in the middle, (0.60-0.70) pmx(1.1-1.4) um
GF-3 0.58+0.14 G", bacilliform, (0.65-0.80) umx(2.2-3.3) um; Changli County,
Spore born in the middle, (0.60-0.70) pmx(1.3—1.8) um Qinhuangdao, Hebei
GF-15 0.53+0.11 G", bacilliform, (0.65-0.75) umx(2.2-3.3) um; (

Spore born in the middle, (0.60-0.70) pmx(1.2—1.7) um

*: Represent a gradual decline of the width of inhibition zone.

2.3 16SrDNA

DNAMAN 6.0
8 16S rDNA
1514 bp GenBank
GF-3(GenBank ID MG264882)
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GF-15(GenBank ID MG264883) GF-22(GenBank
ID MG264884) GF-24(GenBank ID MG264885)
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ID MG264887) GF-34(GenBank ID MG264888)

GF-36(GenBank ID MG264889) NCBI
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Table 2. The results of the physiological and biochemical test

Strains No.

GF-3 GF-15 GF-22 GF-24 GF-25 GF-29 GF-34 GF-36
BXYL + + + + + + — +
LysA - — - - - - - -
AspA - - - - -) - - -
LeuA - - + - + — — -
PheA - - +
ProA - -
BGAL - - - -
PyrA + @)
AGAL + +
ALaA - - - - - - - -
TyrA
BNAG - - - - - - - -
APPA + -
CDEX ) —
dGAL -
GLYG - -
INO
MdG
ELLM - - - — - - - -
MdX -
AMAN - -
MTE +
GlyA -
dMAN +
dMNE +
dMLZ
NAG - -
PLE + +
IRHA -)
BGLU +
BMAN -
PHC + +
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PVATE
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dTAG
dTRE - +
INU - -
dGLU +
dRIB +
PSCNa - -
6.5% NaCl + +
KAN - -
OLD - - - - — — - -
ESC + + + + + + + +
TTZ - - +
POLYB R - - - - - - - -

(+) & (=) represent weakly positive result and weakly negative result, respectively. The abbreviations of the physiological and
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biochemical test refer to the BCL card instructions.
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BLASTn 8 PCR GF-25
16S rDNA (Bacillus subtilis B GF-3  GF-22
GenBank ID: NR102783 & NR112629 & NR113265 B A GF-15
& NRO027552) (Bacillus GF-24 GF-29 GF-34
amyloliquefaciens GenBank ID: NR075005) B A GF-36
99% 8 B B
( 3) B.amyloliquefaciens GF-3
24 GF-15 GF-22 GF-24 GF-29 GF-34
B. subtilis  B. amyloliquefaciens B A 8
16S rDNA B
N. vasinfecta
YyaO F/TetB R
GF-3 GF-15 GF-22 GF-24 GF-29 2.6
GF-34 YyaR F/TetB R
GF-3 GF-15 GF-22 GF-24 GF-29 ( 4 NPRP
GF-34 YyaO F/TetB R g
GF-25 GF-36 B. amyloliquefaciens GF-3 ~ GF-22
YyaR F/TetB R GF-25  GF-36 NPRP
165 rDNA 32.35% 79.41% B. amyloliquefaciens
GF-25 GF-36 B. GF-22
subtilis GF-3 GF-15 GF-22 GF-24 GF-29 25.85%
GF-34 B. amyloliquefaciens
25
4 DNA
*3 BEREMEREHRER
Table 3. Lipopeptide antibiotic synthesis genes
Strains No.
Gene Target fragment size/bp
GF-3  GF-15 GF22  GF-24  GF-25 GF-29 GF-34  GF-36
mycB 2024 - - - - - - +
fenB 1400 + + + + + + +
sfp 675 — + + - + + +
ituA 1150 + + + — + + -
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= 4. HEPRILE
Table 4. Field trial

Strain Disease index Prevention rate/% Yield/kg Yield-increase rate/%

CK 29.43 a - 328.46 b -

GF-3 1991b 32.35 391.25 ab 19.12

GF-22 6.06 ¢ 79.41 413.36 a 25.85

Different letters (a—c) represent significant differences between groups (P<0.05).
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Isolation and identification of Bacillus spp. controlling
Neocosmospor a pod rot of peanut
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Abstract: [Objective] To isolate and identify Bacillus spp. to control Neocosmospora pod rot of peanut (NPRP).
[Methods] Bacillus spp. of peanut rhizosphere soil were isolated to inhibit Neocosmospora vasinfecta by plate
confrontation method, and further classified by multiphase classification method. The lipopeptide synthesis gene
type of biocontrol bacteria was detected by PCR. The control effect of Bacillus spp. on NPRP was tested in field
trial. [Results] Twenty-eight Bacillus spp. strains were isolated and eight obviously inhibited N. vasinfecta. Two
were identified as B. subtilis and the others were B. amyloliquefaciens. The biocontrol bacteria harbored one type of
lipopeptide synthesis genes at least and all harbored FenB gene. We speculated that the inhibitory mechanism of the
Bacillus spp. may be related to the synthesis of lipopeptide antibiotics. B. amyloliquefaciens GF-3 and GF-22 both
could effectively reduce the disease index of NPRP and increase the yield of peanut in field trial. [Conclusion] Two
strains B. amyloliquefaciens were isolated and identified to control NPRP. This study could provide strains to make

biocontrol agents for prevention and control NPRP.

Keywor ds: Neocosmospora pod rot of peanut, rhizosphere bacteria, Bacillus sp.
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