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Fig. S1.
Information of field trial. (A) Overview of soil nutrient properties and disease incidence over the course of the continuous six-year trial. (B) Results of unary linear regression analysis depicting the relationship between soil organic matter, total nitrogen, available potassium contents and disease incidence.



[image: ]
Fig. S2.
Information of pot experiment. (A) Line graph displaying soil available phosphorus levels in different treatments during seasons 1 and 2, with error bars representing standard deviations. The results of significance test were in Supplementary Table 3. (B) The violin plot illustrating the fold change of the pathogen Ralstonia solanacearum in bulk and rhizosphere soils compared to the CK group. Scheirer Ray Hare tests were conducted.
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Fig. S3.
Detailed results of individual genes related to disease suppression. The boxplot depicting the fold change of disease-resistant genes NRPS, PKS, and hcnAB compared to the CK group in bulk soil (top row) and rhizosphere soil (bottom row). +RS denotes R. solanacearum inoculation.
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Fig. S4.
Shannon diversity of soil microbiome and microbial zOTUs responding to phosphorus stress. (A and B) Boxplot showing the Shannon diversity of soil microbial community in different treatments. Kruskal wallis test was conducted for the significance here. Manhattan plot showing the bacterial and fungal zOTUs significantly correlated with phosphorus stress (Spearman correlation, P < 0.05) in both bulk and rhizosphere soils.
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Fig. S5.
Microbial taxa responding to phosphorus stress in bulk soil. (A) Butterfly plot illustrating bacterial zOTUs significantly correlated to phosphorus stress (Spearman correlation, P < 0.05). (B) Butterfly plot illustrating fungal zOTUs significantly correlated to phosphorus stress (Spearman correlation, P < 0.05). The numbers next to the histograms indicate the number of zOTUs in the corresponding genus. The "r" represents the correlation coefficient.
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[bookmark: _Hlk164241266]Fig. S6.
Bacterial taxa responding to phosphorus stress and pathogen inoculation in rhizosphere. (A) Cladogram displaying bacterial zOTUs negatively correlated to phosphorus stress pooled at the genus level in the rhizosphere (Spearman correlation, P < 0.05, each genus with at least 6 or more zOTUs). (B) Cladogram displaying bacterial zOTUs positively correlated to phosphorus stress pooled at the genus level in the rhizosphere (Spearman correlation, P < 0.05, each genus with at least 6 or more zOTUs). The red and black triangles represent microbial taxa enriched or decreased by pathogen inoculation in the –P, UP, or AP groups using the Wilcoxon Test (P < 0.05). The “nelogp” denotes the negative log-transformed P-value of the Spearman correlations between the microbial taxa and phosphorus stress. “RA” stands for relative abundance. The classification (g: genus and phylum) is labelled behind the cladogram.
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Fig. S7.
Fungal taxa responding to phosphorus stress and pathogen inoculation in rhizosphere. (A) Cladogram displaying fungal zOTUs negatively correlated to phosphorus stress pooled at the genus level in the rhizosphere (Spearman correlation, P < 0.05, each phylum with at least 6 or more zOTUs). (B) Cladogram displaying fungal zOTUs positively correlated to phosphorus stress pooled at the genus level in the rhizosphere (Spearman correlation, P < 0.05, each phylum with at least 6 or more zOTUs). The red and black triangles represent microbial taxa enriched or decreased by pathogen inoculation in the –P, UP, or AP groups using the Wilcoxon Test (P < 0.05). The “nelogp” denotes the negative log-transformed P-value of the Spearman correlations between the microbial taxa and phosphorus stress. “RA” stands for relative abundance. The classification (c: class, o: order, f: family, g: genus and phylum) is labelled behind the cladogram. 
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Fig. S8.
Phylogenetic relationship and morphology of the isolated key bacteria Y14 and Y35. Phylogenetic tree depicting the relationships between Y14 and Y35, isolated from rhizosphere soil, and key identified Chryseobacterium zOTUs. Images display the morphology of Y14 and Y35 after culturing for 3 or 14 days. The tree was generated using MEGA 11.
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Fig. S9.
Phylogenetic relationship and morphology of the isolated key bacteria Y33. Phylogenetic tree depicting the relationships between Y33, isolated from rhizosphere soil, and key identified Dyadobactor zOTUs. Images display the morphology of Y33 after culturing for 3 or 14 days. The tree was generated using MEGA 11.
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Fig. S10.
Phylogenetic relationship and morphology of the isolated key bacteria R16. Phylogenetic tree depicting the relationships between R16, isolated from rhizosphere soil, and key identified Paenibacillus zOTUs. Images display the morphology of R16 after culturing for 3 or 14 days. The tree was generated using MEGA 11.
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Fig. S11.
Phylogenetic relationship and morphology of the 8 Chryseobacterium isolates. Phylogenetic tree depicting the relationships between the 8 Chryseobacterium isolates from rhizosphere soil. Images display the morphology of these isolates. The tree was generated using MEGA 11.
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Fig. S12.
Relative abundances of the zOTUs that are most related to the isolated key bacteria. The zOTU1472 was most related to the isolated Chryseobacterium Y14; The zOTU13507 was most related to the isolated Chryseobacterium Y35; The zOTU11626 was most related to the isolated Paenibacillus R16; The zOTU13652 was most related to the isolated Dyadobacter Y33. 
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Fig. S11S13.
The influence of root exudate L-tryptophan on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and L-tryptophan. Additional line graph plotting the OD600 of key bacteria influenced by L-Tryptophan. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
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Fig. S12S14.
The influence of root exudate O-phosphorylethanolamine on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and O-phosphorylethanolamine. Additional line graph plotting the OD600 of key bacteria influenced by O-phosphorylethanolamine. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
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Fig. S13S15.
The influence of root exudate acetoxyacetic acid on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and acetoxyacetic acid. Additional line graph plotting the OD600 of key bacteria influenced by acetoxyacetic acid. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
[image: ]
Fig. S14S16.
The influence of root exudate methoxyindoleacetic acid on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and methoxyindoleacetic acid. Additional line graph plotting the OD600 of key bacteria influenced by methoxyindoleacetic acid. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
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Fig. S15S17.
The influence of root exudate phenylpyruvic acid on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and phenylpyruvic acid. Additional line graph plotting the OD600 of key bacteria influenced by phenylpyruvic acid. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.


[image: ]
[bookmark: _Hlk164243738]Fig. S16S18.
The influence of root exudate xanthosine on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and xanthosine. Additional line graph plotting the OD600 of key bacteria influenced by xanthosine. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
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Fig. S17S19.
The influence of root exudate mangiferin on the inhibitory capability of key isolated microbial taxa against the pathogen. Line graph displaying the fluorescence intensity of pathogen affected by the key bacteria and mangiferin. Additional line graph plotting the OD600 of key bacteria influenced by mangiferin. RS denotes Ralstonia solanacearum. OD600 is the absorbance at a wavelength of 600 nm.
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