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Abstract: [Background] Previous studies have shown that phage cocktails (multi phage combinations)
specifically infecting Ralstonia solanacearum significantly reduce bacterial wilt occurrence. Though
bio-organic fertilizer (BOF) can suppress disease incidence of bacterial wilt, its inhibitive effects are not
stable due to complex environment in the fields. [Objective] In order to improve biocontrol efficiency of
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BOF and targeted suppress bacterial wilt, we explored the effect of phage cocktail combined with
bio-organic fertilizer fermented by Bacillus amyloliquefaciens on the biocontrol of tomato bacterial wilt.
Meanwhile, impacts of this method on the population of R. solanacearum and the bacterial community in
the rhizosphere was also investigated. [Methods] BOF obtained by the secondary fermentation of
B. amyloliquefaciens T-5 was applied as a base fertilizer in spring in the greenhouse. Phage cocktail which
contained four lytic phages of R. soalanacearum were soil-drenched during the flowering period of
tomato. The incidences of bacterial wilt and the abundance of R. solanacearum in tomato rhizosphere were
measured. Changes of bacterial communities were analyzed via high-throughput sequencing. [Results]
Compared with conventional fertilization, the combination of bio-organic fertilizer and phage cocktail
(BOF+P) significantly reduce diseased the incidence of tomato bacterial wilt. Beta-diversity was
significantly changed after treated with BOF+P, among which relative abundance of Bacteroidetes

increased but Gemmatimonadetes reduced. [Conclusion] Phage cocktail combined can improve

bio-control efficiency of BOF significantly, which indicates an application potential.

Keywords: phage cocktail, bio-organic fertilizer, soil borne bacterial wilt, biocontrol
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Figure 1 Comparison of the effects of phage cocktail and single phage on growth of R. solanacearum

e EH/NS SRR P<0.05 2257 B EF KT CK FRIR R AT AN B CTEWe i (40 XS IRAR IR ;- Cocketail 2755 Wk BT 14X 2309 b 21
Note: The lowercase letters in figures indicate significant difference level of 0.05; CK represents control treatment only inoculating
Ralstonia solanacearum (without phage); Cocktail represents phage cocktail treatment
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Figure 2 Effects of the combination of phages cocktail and bio-organic fertilizer on soil-borne bacterial wilt (A and B)

and density of R. solanacearum (C) in the rhizosphere
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Note: The lowercase letters in figures indicate significant difference on the level of 0.05. N.S. indicates that there is no significant
difference among treatments. Asterisk indicate significant difference on the level of 0.05
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Figure 4 Correlations between composition of rhizosphere bacteria (at genus level) and tomato wilt disease incidence
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Note: Color bar indicates for correlation coefficient (R*). Red indicates negative correlation and blue indicates positive correlation
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