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Antagonism against forest pathogens and stability of fermentation
broth of Burkholderia multivorans WS-FJ9
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Abstract: [Background] Some Burkholderia are important plant rhizosphere growth-promoting bacteria,
which can inhibit plant pathogens and promote plant growth. [Objective] This study is to investigate the
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antagonistic ability of phosphate solubilizing and growth-promoting bacteria B. multivorans WS-FJ9
against different forest pathogens. [Methods] The antagonistic effect of WS-FJ9 strain against five
forest pathogenics, the changes of mycelial contents of pathogenic fungi and oomycetes treated by strain
WS-FJ9, the prediction of secondary metabolites and the antagonistic activity and stability of the
fermentation broth were studied by using dual culture, colorimetric method, antiSMASH 5.0 online
prediction site and mycelium growth inhibition rate method, respectively. [Results] The strain WS-FJ9
had different inhibitory effects against the five forest pathogens, in which the suspension had the best
inhibitory effect against Phytophthora cinnamomi with the inhibitory zone width up to 14.82+0.20 mm.
The fermentation broth of WS-FJ9 had significant inhibitory effect against Phomopsis macrospore and
Sphaeropsis sapinea, and the inhibition rates were 62.22% and 62.78%, respectively. The contents of
malondialdehyde (MDA), reducing sugar and soluble protein in the mycelia of pathogenic bacteria were
increased after the treatment of sterile fermentation filtrate. The genome of the WS-FJ9 strain contained
27 different gene clusters encoding secondary metabolites, including genes encoding siderophores,
bacteriocins and antibiotics. The antifungal activity of the fermentation broth of the strain was not
affected under high temperature, ultraviolet irradiation, protease treatment, extreme acid and alkali
treatment. [Conclusion] B. multivorans WS-FJ9 could be potentially used as biocontrol agent against

forest pathogens.
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Figure 2 The antagonistic effect of fermentation broth of
B. multivorans WS-FJ9 on forest pathogens

The results of confrontation culture between B. multivorans WS-FJ9 and five different plant pathogens
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Figure 3 Effect of fermentation broth of B. multivorans WS-FJ9 on hyphae metabolism of forest pathogens
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Table 1 Prediction of secondary metabolites of B. multivorans WS-FJ9

Cluster type Most similar known cluster Similarity (%) Location ORF name
NRPS Lysocin 9 1-11 475 Contig2
NRPS Atratumycin 7 1-6 821 Contig3
NRPS Cyclic depsipeptide+Polyketide (Macrolide) 33 1-18 917 Contigl2
NRPS Cyclic depsipeptidetPolyketide (Macrolide) 9 1-11 614 Contigl4
NRPS; T1PKS; transAT-PKS Malleilactone 92 1-43 376 Contigl6
NRPS Ornibactin 33 1-22 736 Contig45
NRPS-like Coelibactin 18 1-16 074 Contigl59
NRPS Myxochelin A/Myxochelin B 33 1-16 880 Contig585
NRPS 1-11 433 Contig4
NRPS 1-8 054 Contig700
NRPS-like 1-8 176 Contig701
NRPS 1-8 991 Contigl106
hglE-KS 1-13 000 Contigl41
Terpene 1-6 489 Contigl143
Terpene 1-11 912 Contigl67
Terpene 12-epi-hapalindole J isonitrile 6 1-9 273 Contig678
ambiguine (A, B, C, D, E, K, L, I, J) isonitrile
Terpene 1-6 910 Contig910
Hserlactone 1-5 324 Contig246
Bacteriocin 1-7 899 Contig714
Ectoine 1-3912 Contigl364
Blactam (2S,6R)-diamino-(5R,7)-dihydroxy-heptanoic acid 6 1-11 211 Contig456
CDPS 1-3 008 Contig465
TIPKS 1-5 252 Contig624
TransAT-PKS-like 1-4 662 Contig832
TransAT-PKS-like 1-13 883 Contig885
TransAT-PKS-like 1-14 183 Contig947
Other Pyrrolnitrin 50 1-3 064 Contig390
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Figure 5 Stability of fermentation broth of B. multivorans
WS-FJ9 under different conditions
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Figure 6 Protease stability of fermentation broth of
B. multivorans WS-FJ9
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