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[bookmark: _Hlk208922868]Fig. S1 A priori model showing the direct and indirect effects of plant species diversity on Rm or Q10.
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[bookmark: _Hlk128663479]Fig. S2 Schematic map showing the relative distribution of 45 plots (on 43 plots were included in the current study) in the subtropical forest. The interval between the neighboring two plots is 40 m. 
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Fig. S3 Relationship among plant species diversity (PSD), biotic and abiotic variables. C: carbon; N: nitrogen; P: phosphorus; FRB: fine root biomass; SWC: soil water content; SOC: soil organic carbon; DOC: dissolved organic carbon; Ali/Poly: aliphatics/polysaccharides; Aro/Poly: aromatics/polysaccharides; (Fe+Al)d: pedogenic Fe/Al oxides; (Fe+Al)o: poorly crystalline Fe/Al oxides; (Ca + Mg)exe: exchangeable Ca and Mg; (Fe+Al)exe: exchangeable Fe and Al; B-PLFAs: bacterial PLFAs; F-PLFAs: fungal PLFAs; F/B: fungal/bacterial biomass ratio.

Table S1 Soil biotic and abiotic properties used in the current study
	Property
	Minimum
	Maximum
	Mean
	Standard error

	PSD
	0.15 
	3.53 
	1.90 
	0.14 

	Litter C/P
	405.18 
	1754.94 
	836.24 
	40.17 

	Litter N/P
	23.46 
	65.31 
	38.09 
	1.58 

	FRB, g m-2
	50.14 
	427.50 
	188.84 
	14.69 

	pH
	5.77 
	7.67 
	6.70 
	0.08 

	SWC, %
	41.96 
	88.46 
	59.76 
	1.86 

	SOC, g kg-1
	28.89 
	141.98 
	70.03 
	4.14 

	DOC, mg kg-1
	180.79 
	720.16 
	361.92 
	20.57 

	Aro/Poly
	0.00 
	0.21 
	0.05 
	0.01 

	Ali/Poly
	0.08 
	0.35 
	0.15 
	0.01 

	(Fe+Al)d, mg g-1
	14.44 
	36.80 
	27.85 
	0.77 

	(Fe+Al)o, mg g-1
	8.63 
	19.59 
	14.54 
	0.44 

	(Ca+Mg)exe, cmol kg-1
	4.33 
	15.68 
	9.37 
	0.42 

	(Fe+Al)exe, cmol kg-1
	73.51 
	186.28 
	145.76 
	3.67 

	Clay/SOC
	0.00
	0.14
	0.07
	0.01

	Total PLFAs, nmol g-1
	86.40 
	325.48 
	178.84 
	9.77 

	B-PLFAs, nmol g-1
	65.73 
	245.02 
	136.63 
	7.45 

	F-PLFAs, nmol g-1
	3.29 
	10.42 
	6.28 
	0.32 

	F/B
	0.04 
	0.05 
	0.05 
	0.00 


Notes: C: carbon; N: nitrogen; P: phosphorus; FRB: fine root biomass; SWC: soil water content; SOC: soil organic carbon; DOC: dissolved organic carbon; Ali/Poly: aliphatics/polysaccharides; Aro/Poly: aromatics/polysaccharides; (Fe+Al)d: pedogenic Fe/Al oxides; (Fe+Al)o: poorly crystalline Fe/Al oxides; (Ca + Mg)exe: exchangeable Ca and Mg; (Fe+Al)exe: exchangeable Fe and Al; B-PLFAs: bacterial PLFAs; F-PLFAs: fungal PLFAs; F/B: fungal/bacterial biomass ratio. 

Table S2 Loadings of the indicators building up each latent variable
	
	Variables
	Loadings

	Rm
	Substrate properties
	

	
	SOC
	0.95

	
	DOC
	0.92

	
	Aro/Poly
	0.90

	
	Microbial traits
	

	
	Total PLFAs
	0.87

	
	F/B
	-0.81

	Q10
	Substrate properties
	

	
	SOC 
	0.90

	
	Ali/Poly
	0.77

	
	Mineral protection
	

	
	(Ca+Mg)exe
	0.83

	
	(Fe+Al)exe
	-0.86

	
	(Fe+Al)o
	-0.84


Notes: SOC: soil organic carbon; DOC: dissolved organic carbon; Ali/Poly: aliphatics/polysaccharides; Aro/Poly: aromatics/polysaccharides; (Fe+Al)o: poorly crystalline Fe/Al oxides; (Ca + Mg)exe: exchangeable Ca and Mg; (Fe+Al)exe: exchangeable Fe and Al; F/B: fungal/bacterial biomass ratio.
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