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Isolation, identification and characterization of an antagonistic
bacterium against Bipolaris papendorfii
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Abstract: [Background] Bipolaris papendorfii is the main fungal pathogen of Curvularia leaf spot, and
harmful to agricultural production. At present, the use of bacteria to control B. papendorfii becomes
research focus in this field. [Objective] To screen the strains with high antagonistic activity against
B. papendorfii, and identify the antagonistic mechanism. [Methods] Twenty-two bacterial strains were
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isolated from the soil under the surface of corn field by the method of plate confrontation. One strain L-14
with high antagonistic activity to B. papendorfii was obtained by repeated screening. [Results] Strain L-14
with the highest antagonism was obtained by using the plate diffusion method. After morphological
observation, 16S rRNA gene sequence analysis, physiological and biochemical characteristics detection,
the strain was finally identified as Bacillus subtilis. Moreover, the strain is a wide-spectrum antagonistic
biocontrol strain with inhibitory effects on Fusarium proliferatum, Fusarium graminearum, Exserohilum
turcicum, Bipolaris papendorfii and Botrytis cinerea. Then, we studied the antibacterial mechanism of
strain L-14 and obtained that the fermentation crude protein extracts had no effect on the morphology of
the aerial hyphae of B. papendorfii but can cause the mycelial aberration, and had an inhibitory effect on
spore germination. [Conclusion] The antagonistic bacterium B. subtilis obtained in this study has broad
spectrum and high antagonistic activity in the control of plant diseases, and can effectively control

Curvularia leaf spot.
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Figure |  Screening of antagonistic bacteria against
Bipolaris papendorfii

2 Bk L-14 B E S

Figure 2 Detection of antibacterial spectrum of strain
L-14

TF: A-E: BPFHHIGAE . RBENIFER . 2 e, K8
PRAtL . REEATA.

Note: A-E: Bipolaris papendorfii, Exserohilum turcicum,
Fusarium proliferatum, Fusarium graminearum, Botrytis cinerea.
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(1 3). 4hdh 5 s (o R IR S BFFIR,
TE2Ef, 2R, L, AR EEE S %
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AR . VPN E B, SR LA A
AR A R A AR (3R 1),
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Figure 3 Morphological characteristics of strain L-14
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Table 1 Physical and biochemical characteristics of
strain L-14

WEFEHR Index AR Characteristics
TER K A% Amylohydrolysis +

Bk /L Gelatin liguefaction +

THAg /K f# Oilhydrolysis =

n5|Wk =4 Indole production =

FrigEiRER I ] Usage of citrate +

1t A A A R +

Hydrogen peroxide reductive enzyme
FAJLZT Methyl red =

V.P.llE VP reaction +
£F4EZ 43/ Cellulose decomposing -
IyfA7% 4 Decomposition of glucose  +
F=R Acid production +
77/, Gas production -
W o+ PR - BAEE

Note: +: Positive; —: Negative.

2.4 TE#k L-14 89 16S rRNA EEFFI 447
WEERE L-14 19 16S rRNA FEE T 45 e se
GenBank, FRTFESES N MT131171, JFAIKEN
1417 bp. 7E NCBI £it4fa 2 H X Pk 16S rRNA JE[H]
JFHIE T BLASTN Hext, HOWE5REIREEE L-14
54550 ATCC 6633 1A B ZEAUAT B8 51 AR AL
ik 100%, it MEGA 5.0 B AH T 751 ke gt

100

| |

0.005
B 4 TE#k L-14 16S rRNA EEFI ARG L S

RERER, SR ERER L-14 S5AEZEAFT
A RIE [ —E b 32 B(E 4). 28 Bk, i
TRIG SRR . Az BRAE AL AR AR 43 BT LA K o3 -8Rk 43
Br, SE TR L-14 AR ZE/AT 16 (B. subtilis).
25 HEKZ&BINE

wtk L-14 AERIMES R : 0-4 h HIER
W1, 4-12 h HTEAEXTEAE RS, 14-26 h B
1, 26 h JFREIARERSEAGET (K 5). BIEC 10 h
R X A R R R R TR T R TR o
2.6 BE¥KL-14 3 i TS R R 2 RS RO #2 0

SCEGEE IR, TERR L-14 K B A PR
Pyxod 25 il B iR AR T 2T S TC I e, R
X EE N TR L2550 0 2 . SORAL BRI SR N T 24
XTHRR, BRIAR L-14 & BRI 2R UML) A BRI 3L Py
P22 A0 PR R, B P e A 1 R R HE S
(% 6).
2.7 B L-14 3 E i F R R R T RE R B R M

WmE 7 Fros, Wk L-14 KBRS R 6E
BT 1 e R 1 R 5, o 7 A o R 1 - i S\ L
HYERRTR, BB 20h, WIEHABTOH K, M
BRIRE L-14 & BEREE FORLER YA BRAE Hh A 25 iP5
e AR A AR o A5 2 R I K, o PR R 45
W, RIEWH K.

Bacillus subtilis strain IAM 12118 (MN326675.1)

90
93 Strain L-14 (MT131171.1)

68 Bacillus subtilis strain BCRC 10255 (NR_116017.1)
99 ——‘ .
Bacillus subtilis strain JCM 1465 (NR_113265.1)

99 Bacillus subtilis strain JD-014 (MK 124647.1)
4| Bacillus mojavensis strain NBRC 15718 (NR_112725.1)

Bacillus licheniformis strain ATCC 14580 (NR_074923.1)

Bacillus pumilus strain ATCC 7061 (NR_043242.1)

Bacillus cereus ATCC 14579 (NR_074540.1)
Bacillus megaterium strain IAM 13418 (NR_043401.1)

Figure 4 Phylogenetic tree based on 16S rRNA gene sequence of strain L-14
I 25 HUXPSI GenBank £ 54 THES v, Jp SRR ARME, RS 0.005 1R B #e .
Note: The GenBank accession numbers of aligned sequences are shown in the brackets. The bootstrap values are shown at the node. Bar

0.005 means the nucleotide substitution rate of 0.005.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2422 A

Microbiol. China

0.8

0.6

ODyy

0.4}

021

0'00 2 4 6 810121416 1820222426283032

Growth time (h)

5 BE#k L-14 BYEREZ
Figure 5 The growth curve of L-14

E6 EtkL-14 EAXE - FHRRAELHESHEM
Figure 6 Effects of crude protein of strain L-14 on
hyphae of Bipolaris papendorfii

e A REFUALEW G B: TRk L-14 A8 A ALFES -
I SR FEL BRI

Note: A: Sample without treatment as control; B: Bipolaris
papendorfii after treatment with crude protein of strain L-14.

A B

- g
A o

7 EH L-14 REERYNESHERGESERT
HA % Y 52 M

Figure 7 Effects of strain L-14 fermentation of crude
extracts for the Bipolaris papendorfii conidial germination
e A RAFRAVE XTI B: Witk L-14 K ERHAR DAL HL L
- 5 6 R S

Note: A: Sample without treatment as control; B: Bipolaris

papendorfii conidial germination after treatment of strain L-14
fermentation of crude extracts.
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(F. proliferatum). F K KBEREF(S. turcica) . AR4F
WeA(F. graminearum)FlIJK 9% 14 (B. cinerea) &5
BB HEPEE, HMAMNEHEY AT 2350
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TR BB 5 e 2 G FH A 550 RT B S 4t
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