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Figure S1 Geographic locations of soil sampling sites (a) and distribution map of sampling sites (b) in the subtropical region of China.
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Figure S2 Bar plots indicating the phylogenetic distribution of bacterial lineages associated with CL, QG, CF, CH and QF. LDA scores showed significant microbial differences among groups (log LDA > 3.0). CL, Cunninghamia lanceolata; QG, Quercus glauca; CF, Castanopsis fargesii; CH, Castanea henryi; QF, Quercus fabri
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Figure S3 Redundancy analysis (RDA) between soil chemical properties and bacterial communities represented by the top 10 most abundant and top 10 Random Forest-important phyla (a) and genera (b).
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Figure S4 Spearman correlations between soil bacterial α-diversity and soil chemical properties. Red indicates positive correlations, and purple indicates negative correlations. The size of each square is proportional to the absolute value of the correlation coefficient. “*”: P < 0.05; “**”: P < 0.01.
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Figure S5 Db-RDA analysis of soil chemical properties and bacterial community based on Bray-Curtis distance. CL, Cunninghamia lanceolata; QG, Quercus glauca; CF, Castanopsis fargesii; CH, Castanea henryi; QF, Quercus fabri. “*”: P < 0.05.
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Figure S6 Spearman correlation heatmaps showing the relationships between soil bacterial potential functions and soil chemical properties, community attributes, and network topological properties in CF (d) and CH (e). Red indicates positive correlations, and purple indicates negative correlations. The size of each square is proportional to the absolute value of the correlation coefficient. “*”: P < 0.05; “**”: P < 0.01; “***”: P < 0.001 

Table S1 Soil chemical properties and nutrient stoichiometry.
CL, Cunninghamia lanceolata; QG, Quercus glauca; CF, Castanopsis fargesii; CH, Castanea henryi; QF, Quercus fabri.
	Forest
stand
	pH
	SOC (g·kg-1)
	TN(g·kg-1)
	AN (mg·kg-1)
	AP (mg·kg-1)
	AK (mg·kg-1)
	C:P
	N:P

	CL
	4.82±0.14a
	26.48±0.28a
	1.07±0.05a
	59.5±0.57a
	4.26±0.51c
	61.74±3.39c
	6.29±0.88a
	0.25±0.04a

	QG
	4.80±0.04a
	18.35±0.67c
	0.72±0.03c
	41.13±1.84b
	5.95±0.59b
	107.70±11.45a
	3.11±0.35bc
	0.12±0.01c

	CF
	4.93±0.18a
	20.43±0.32b
	0.76±0.11bc
	39.55±2.39b
	6.76±0.46a
	78.72±9.17b
	3.03±0.18bc
	0.11±0.02c

	CH
	4.83±0.10a
	15.45±0.38d
	0.75±0.04bc
	38.15±2.18b
	4.22±0.33c
	70.64±6.00bc
	3.68±0.33b
	0.18±0.02b

	QF
	4.96±0.07a
	17.41±1.92c
	0.89±0.16b
	37.12±4.77b
	7.03±0.39a
	97.56±3.73a
	2.46±0.35c
	0.14±0.04c
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[bookmark: _Hlk224072366]Table S2 Basic characteristics of experimental plots.
CL, Cunninghamia lanceolata; QG, Quercus glauca; CF, Castanopsis fargesii; CH, Castanea henryi; QF, Quercus fabri.
	Forest stand
	Stand age (year)
	Elevation (m)
	Average DBH (cm)
	Average tree height (m)

	CL
	20
	136
	15.8
	12.8

	QG
	5
	140
	3.0
	3.1

	CF
	5
	141
	4.0
	3.7

	CH
	5
	132
	3.4
	3.6

	QF
	5
	135
	3.7
	3.5



Table S3 Pairwise PERMANOVA of soil bacterial community structure between the CL and four oak plantations (QG, CF, CH, QF) based on Bray-Curtis distance. CL, Cunninghamia lanceolata; QG, Quercus glauca; CF, Castanopsis fargesii; CH, Castanea henryi; QF, Quercus fabri.
	control group
	F
	R2
	Raw P-value
	Adjusted P-value

	CL—QG
	2.657
	0.307
	0.019
	0.049

	CL—CF
	1.693
	0.220
	0.037
	0.049

	CL—CH
	2.251
	0.273
	0.026
	0.049

	CL—QF
	1.865
	0.237
	0.054
	0.054



Table S4 Topological properties of soil bacterial co-occurrence networks in the five forests.
	Network metrics
	CL
	QG
	CF
	CH
	QF

	Nodes
	170
	216
	206
	189
	252

	Number of edges
	909
	1248
	2006
	999
	2094

	Number of positive edges (proportion of positive edges)
	747
	988
	1802
	847
	1875

	Number of negative edges (proportion of negative edges)
	162
	260
	204
	152
	219

	Average degree
	10.694
	11.556
	19.476
	10.571
	16.619

	Network density
	0.063
	0.054
	0.095
	0.056
	0.066

	Modularity
	0.842
	0.878
	0.635
	0.878
	0.767

	Average clustering coefficient
	0.976
	0.954
	0.971
	0.979
	0.984

	Connected components
	21
	27
	20
	25
	25

	Network robustness
	0.177
	0.131
	0.269
	0.143
	0.194

	Network vulnerability (random removal of 50% of nodes)
	0.081
	0.060
	0.109
	0.079
	0.079
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