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Isolation and identification of antagonistic endophytic bacteria in capsicum
and the control efficiency on capsicum anthracnose

GAO Shaokai, DENG Jingi, LI Chenxi, ZHU Huanwu, LI Chenzhen, LUO Kun*

(College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: By tissue separation, endophytic bacteria with anti-anthrax activity were screened from healthy capsicum fruits
in Hengyang area of Hunan Province, and one strain named C3 with strong antagonistic effect against anthrax in
capsicum was selected from 100 endophytic strains. The inhibition bandwidth of strain C3 aganist the pathogen of
capsicum anthracnose in the confrontation test on a plate was 16.5 mm, and the inhibition rate reached 80.26%. Based on
physiological-biochemical and molecular identification, strain C3 was identified as Bacillus velezensis. The lesion was
the smallest when strain C3 was applied at bacterial concentration of 1.0x107 cfu/mL in fruit infection test. In the indoor
pot experiment, the control effect against anthracnose reached 90.67% when spraying 50 mL/per plant with strain C3
bacterial solution at a concentration of 1.0x<107 cfu/mL, and the control effect was still 68.64% with bacterial solution at a
concentration of 1.0>10° cfu/mL. Field plot experiments showed that the control effect reached 48.71% when spraying 2
L in each plot with strain C3 bacterial solution at a concentration of 1.0x10” cfu/mL, which was close to that(54.18%) of
chemical control with 400 mg/L pyraclostrobin.
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e, BIE T 1REABORME SRR Rk, D5
MR, JF 548 PO BRI T e, et
BRI R BRSPS R A SE ) O 16.5 mm, R RO

80.26%, WUk m A4 N C3. ZIEPIWTE 28 °C'
F LB Mt sR 2d 5, WykEBHAL A6, RIE.
HGAHN, TEVE R A FE (A 1).
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1 FHWAEREHE C3 MEEMS

Fig.1 Morphology of the colony of endophytic antagonistic bacteria strain C3 from capsicum
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B, 55K A 1450 bp AIFER 41, 78 NCBI

100 c3
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ON259318.1 LRI FHIAMUEEISE] 99%. HHEHY
C3 RGRBEMUNE 2 FR. 254 C3 AR AbR
PERV G FUE SR, VI SE XN DS 2R AT
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8379 Bacillus velezensis ON259318.1:55-1375

100

& Bacillus halotolerans NR_115929.1
99 Bacillus paralicheniformis KY694465.1

Bacillus altitudinis NR_042337.1
100 Bacillus invictae JX183147.2
97 Bacillus zhangzhouensis 7X680133.1
63 — Bacillus australimaris JX680098.1
Bacillus coahuilensis EF014452.1
84 [~ Bacillus wiedmannii KU198626.1

Bacillus weihenstephanensis NBRC 101238

Bacillus salipaludis NR_180481.1

100
L |
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Bacillus alveayuensis AY605232.1

2 HTF 16S 1DNA EFEFFIMER C3 NAZK . B

Fig.2 Phylogenetic tree for strain C3 with 16S rDNA
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1 KR 2 105 cfulmL SOFRIRALER; 3 10° cfu/mL I H+10° cfu/mL C3 Fi; 4 10°cfu/mL B HI+107 cfu/mL
C3HW; 5 10°cfulml JIHRGIE+5.010° cfu/mL C3 Wi 6 105 cfu/mb S +2.5107 cfu/mL C3 Hifi.
3 C3 XERHIR ST E AR

Fig.3 Control effect of strain C3 on anthracnose in pepper fruit

1 108 cfu/mL BIERRRALER; 2 108 cfu/mL AIER #+107 cfu/mL C3 TEMRANHE; 3 108 cfu/mL AR #+108 cfu/mL C3 TEVRALHE; 4 /KX HE
4  C3 M EBIRERIE R E AR
Fig.4 Control effect of strain C3 on anthracnose in potted peppers
TEHEVNXREG R, SRAPPATEGE, BEVLERC  BiRralh 48.71%F 54.18%, ZERARE . X
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C3 TRk RE TR AL FRLH 1 B A% 5 1 AR 2 A BREZH 1Y
F 1 C3 EHRXIERAURIE R B

Table1 Control effect of strain C3 on anthracnose in pepper in the field

AbF RITHEI% VAR Bii%i/%
400 mg/L ALk Mk A T (25.2841.57)b (13.76:4.13)b 54.1842.12
107 cfu/mL C3 HT& (26.361.48)b (14.65+1.10)b 48.7142.01
CK (51.15:1.15)a (30.7541.12)a
SRRl 7Rk R AL PR R] 1 25 7 A et 3 L (P< 0.05)
3 it B 1 BRZEEAT I, 5 w44 A VUSRI 2-AT 1 (B.

- subtilis), HATREIE . WL IR . R IAE R A
CABERY, ZFRFENIIRRREEE. 5 pemua g gy e i S2BRms o O Braca s e

HAHERIFIO. Sy, BS-2 M BS-1  4rfpiis, miiik i 2escsss 5 M4 F i
TR B HURF IR RE AR BRI . BIOCWB  RAsBIARRAE D sIbE. 19k AL E R (L
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