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Combination of Bio-organic Fertilizer and Stem Injection of Beneficial Bacteria Effectively

Control Soil-borne Bacterial Wilt of Tomato

LI Jingxuan, XUE Jiao, WANG Shimei, YANG Tianjie*, WEI Zhong, XU Yangchun, SHEN Qirong

(Jiangsu Provincial Key Lab for Solid Organic Waste Utilization, National Engineering Research Center for Organic-based
Fertilizers, Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Educational Ministry
Engineering Center of Resource-Saving Fertilizers, College of Resources and Environmental Sciences, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: The introduction of beneficial bacteria into soil or plants can reduce the occurrence of soil-borne diseases to a certain
extent, but the biocontrol effect is often unstable. In order to improve the stability of beneficial bacteria, beneficial Bacillus
amyloliquefaciens strain QL-18 and Ralstonia pickettii QL-A6 were used as model strains, two biocontrol methods including
bio-organic fertilizer containing strain QL-18 and stem injection of strain QL-A6 were combined to investigate efficacy of disease
suppression, via greenhouse experiment and two-season field trials (spring and autumn). Furthermore, the potential mechanisms
were revealed by comparing the density ratios of beneficial bacteria to pathogen. Results showed that biocontrol efficacy of
combined application of bio-organic fertilizer with stem injection was 80.79% in greenhouse experiment, 71.88% and 81.47% in
spring and autumn field experiments, respectively, which was significantly higher than single applications in both of greenhouse
and field conditions. Single stem biocontrol application and single rhizosphere biocontrol application were less effective in spring
and autumn field trials, respectively. And the density ratios of Bacillus spp. to R. solanacearum in the rhizosphere and R. pickettii
to R. solanacearum in the stem in combined application were higher than that in single applications. In conclusion, a combination
of bio-organic fertilizer and stem injection could be an effective way to enhance suppressiveness against bacterial wilt disease.

Key words: Bio-organic fertilizer; Stem injection; Biocontrol; Soil-borne bacterial wilt disease
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Table 1 Disease severity (%) and biocontrol efficacy (%) of greenhouse experiment and field trials
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Fig. 1 Dynamics of densities of R. solanacearum and Bacillus spp. in tomato rhizosphere (A—C) and R. solanacearum and R. pickettii in tomato
stems (D-F)
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Fig. 2 Densities and ratios of R. solanacearum and Bacillus spp. in tomato rhizosphere at spring (A—C) and fall (D-F) crop seasons under field
condition.
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Fig. 3 Densities and ratios of R. solanacearum and R. pickettii in tomato stem at spring (A—C) and fall (D—F) crop seasons under field condition
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