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Supplementary Fig. S1. Locations of 10 alfalfa leaf blight sampling sites in Heilongjiang Province, China. Map showing the geographic distribution of 10 disease sample collection sites in Heilongjiang Province. Yellow stars indicate the field locations where symptomatic alfalfa samples were collected.
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Supplementary Fig. S2. Leaf cross-sections of resistant and susceptible alfalfa cultivars before and after infection. Representative leaf cross-sections of Zhongmu 3 (ZM), infected Zhongmu 3 (ZMF), Juneng 7 (JN), and infected Juneng 7 (JNF), shown in parallel views to highlight anatomical features before and after infection. Red and green signals were uniformly used as the criteria for positive judgment in all images.
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Supplementary Fig. S3 | Taxonomic composition, shared taxa, and beta diversity of epiphytic and endophytic bacterial communities in resistant and susceptible alfalfa cultivars. (a,b). Relative abundances of dominant bacterial phyla and genera in the epiphytic and endophytic communities of Zhongmu 3 (ZM), infected Zhongmu 3 (ZMF), Juneng 7 (JN), and infected Juneng 7 (JNF). (c,d). Venn diagrams showing shared and unique taxa among epiphytic and endophytic bacterial communities in ZM, ZMF, JN, and JNF. (e,f). Unweighted and weighted UniFrac distances among epiphytic and endophytic bacterial communities in the indicated groups. Dots represent individual biological replicates. Asterisks indicate statistically significant differences.
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Supplementary Fig. S4 | Phylogenetic placement and average nucleotide identity analysis of Pantoea agglomerans MX28. (a). Phylogenetic tree showing the placement of MX28 among related Pantoea strains. Numbers at nodes indicate bootstrap support values. (b). Average nucleotide identity heatmap comparing MX28 with related reference genomes. Color intensity indicates similarity, and hierarchical clustering shows the relationships among strains.
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[bookmark: _GoBack]Supplementary Fig. S5. Additional metabolomic analyses of MX28, Fusarium citri, and their co-culture. (a). Orthogonal partial least squares discriminant analysis, permutation testing, and volcano plot for FP versus F. (b). Orthogonal partial least squares discriminant analysis, permutation testing, and volcano plot for FP versus P. Red points indicate increased metabolites, green points indicate decreased metabolites, and gray points indicate non-significant metabolites.
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