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Isolation and identification of Ralstonia solanacearum-22 and its
antagonistic bacteria in tobacco plantations of Yunnan province
L1 Junying®* ZHAO Qiqi** YANG Chao™®

1 Yunnan Academy of Tobacco Agriculture Science, Kunming, Yunnan 650021, China
2 School of Life Sciences, University of Inner Mongolia, Hohhot, Inner Mongolia 010021, China
3 Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Background] Tobacco bacterial wilt disease caused by Ralstonia solanacearum is a typical
soil borne bacteriosis, which widely occurs in the tobacco farms in south of China. Biological control is an
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effective measure to alleviate the occurrence of the tobacco wilt disease; however, the antagonistic agents
still lack. [Objective] To identify the R. solanacearum isolates in tobacco plantations of Yunnan province,
and to screen its antagonistic bacteria for biocontrol of tobacco wilt disease. [Methods] R. solanacearum
was isolated and identified from the infected tobacco tissues from the farms in Yunnan province by the
plate dilution method. Antagonistic bacteria were isolated by the plate confrontation method and the
antagonism against wilt disease was investigated under laboratory and field conditions. [Results] The
R. solanacearum strain RS-22 was isolated from the infected tobacco plant stem. Koch’s postulates was
employed to further confirm the causal agent of the wilt disease. The antagonistic microorganism
screening led to the discoveries of 12 biocontrol bacteria. Among them, the strain Y4, a Bacillus
amyloliquefaciens, showed the strongest antagonistic effect to RS-22. Pretreatment of the tobacco or
tomato plants by root irrigation significantly enhanced their resistance to the bacterial wilt disease.
Moreover, syringe injection of Y4 could significantly promote the survival rate of the RS-22 infected
N. benthamiana plants. Field application of Y4 remarkably alleviated the wilt disease in the tobacco farms
in Wenshan county of Yunnan province. [Conclusion] RS-22 has a broad spectrum pathogenicity. Y4
significantly suppressed the growth of RS-22 and has excellent biocontrol effect on the RS-22 infection.

Microbiol. China

This study provides a useful tool for the biological control of tobacco wilt disease.

Keywords: tobacco bacterial wilt, Ralstonia solanacearum, antagonistic bacteria, biological control
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Figure 1 Symptoms of bacterial wilt disease caused by RS-22 in tobacco, N. benthamiana and tomato plants

Note: A: Phylogenetic tree of RS-22 and its relative strains based on 16S rRNA gene by neighbor-joining method. The number upon the
branch was branch length, and the GenBank numbers were showed in parentheses. Scale bar: Each nucleotide sites replacement value. B:

Symptoms of bacterial wilt infected by RS-22
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Table1 Antagonistic strains isolated from the rhizosphere soil of the healthy tobacco plants
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Antagonistic bacteria Species name Identity (%)
Y1 Pseudomonas protegens CHAO 99.64
Y2 Pseudomonas sp. strain 2-31 98.49
Y4 Bacillus amyloliquefaciens strain MPA1034 98.70
Y8 Pseudomonas paralactis strain DSM29164 99.23
Z1 Pseudomonas brenneri strain CFML97-391 98.63
Z2 Pseudomonas brenneri strain CFML97-391 97.94
T3 Bacillus subtilis strain IAM 12118 99.33
T4 Serratia nematodiphila DZ0503SBS1 97.42
T5 Bacillus mobilis strain MCCC1A05942 94.74
T6 Bacillus mobilis strain MCCC1A05942 99.52
T7 Bacillus mobilis strain MCCC1A05942 99.38
T8 Serratia nematodiphila strain DZ0503SBS1 99.36
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A 62 Bacillus subtilis strain IAM 12188 (NR112116.2)
Bacillus tequilensis strain 10b (NR104919.1)

Bacillus mojavensis strain NBRC 15718 (NR112725.1)
690Bacillus halotolerans strain DSM 8802 (NR115063.1)
5\ Racillus nakamurai strain NRRL B-41091 (NR151897.1)
Bacillus atrophaeus strain NBRC 15539 (NR112723.1)
Bacillus licheniformis strain NBRC12200 (NR113588.1)
Bacillus nematocida strain B-16 (NR115325.1)

Bacillus amyloliguefaciens strain MPA 1034 (NR117946.1)

66 Y4 (MW242718)
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Figure 2 Y4 suppresses the growth of RS-22

Note: A: Phylogenetic tree of Y4 and its relative strains based on 16S rRNA gene by neighbor-joining method; The number upon the
branch was branch length, and the GenBank numbers were showed in parentheses; Scale bar: Each nucleotide sites replacement value. B:
Antagonism of Y4 against RS-22. C: The secretions of Y4 suppress the growth of RS-22; The secretions of Y1 served as a negative
control. D: The secretions of Y4 suppress the growth of RS-22 in culture
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Figure 3 Y4 suppressed RS-22 infection in plants

Note: A: Pretreatment of Y4 suppressed RS-22 infection in N. benthamiana and tobacco; B: The survival rate of Y4 pretreated
N. benthamiana and tobacco infected by RS-22; C: Pretreatment of Y4 suppressed RS-22 infection in tomato; D: The survival rate of Y4
pretreated tomato infected by RS-22; E: Y4 treatment enhanced the survival rate of N. benthamiana caused by the RS-22; F: The survival
rate of Y4 treated N. benthamiana. **: Significant differences from the mock at P<0.01 (student’s t-test)
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Figure 4 Y4 reduced the incidence rate of the bacterial wilt in fields of Wenshan of Yunnan
Note: A: Phenotype of tobacco treated with Y4 in fields at the prosperously growing stage; B: The incidence rate of bacterial wilt at
different stages of tobacco under different treatments. MI: Microbial inoculum; OF: Organic fertilizers added with Y4. **: Significant

differences from the mock at P<0.01 (student’s t-test)
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