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Supplementary Methods 1

Measurement of physiochemical data

Soil total nitrogen, leaf nitrogen concentration and soil total carbon were determined by combustion in a CHN elemental analyser (2400Ⅱ CHN elemental analyser, PerkinElmer, Boston, MA, USA). Soil hydrolysable nitrogen was determined through alkaline hydrolysis diffusion. We used a molybdenum antimony blue colorimetry method to analyze soil total phosphorus and leaf phosphorus concentration. We used the Olsen method to analyze soil available phosphorus. For the three activities of enzymes, β-glucosidase activity was analyzed as described by Tabatabai (1982), urease activity was analyzed as described by Nannipieri et al. (1980), and phosphatase activity was analyzed as described by Tabatabai and Bremner (1969). For soil bacterial and fungal biodiversity, we used a suite of molecular techniques as described by Jing et al. (2015). We used a pH meter (Thermo Orion-868) to analyze soil pH in a 1:5 ratio of fresh soil to deionized water slurry. The soil moisture was calculated by the ratio of soil dry weight to soil fresh weight, and was measured by an electronic balance (precision: 0.0001 g).
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Supplementary Methods 2

Assessing belowground diversity

The number of soil bacterial and fungal operational taxonomic units (OTUs) was used to assess belowground diversity. According to manufacturer’s instructions, we used the Powersoil eq \o\ac(○,R)DNA Isolation Kit (Mo Bio Laboratories, Carlsbad, CA, USA) to extract DNA. Then we conducted qPCR reactions using 96-well plates on an ABI 7300 Real-Time PCR (Applied Biosystems, Foster City, CA, USA). Bacterial and fungal communities were quantified by performing 16S rRNA and internal transcribed spacer (ITS) genes amplicon sequencing (Illumina MiSeq platform, Illumina, San Diego, CA, USA) with 341F/805R and FITS7/ITS4 primer sets, respectively (Ihrmark et al. 2012). We defined an OTU as having similarity above 97% (Öpik et al. 2009).
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Table S1 Forest stand characteristics (mean values ± standard error) of different selective logging intensities and control group in the Pinus yunnanensis forests.
	Item
	CG
	SL1
	SL2
	SL3
	SL4
	SL5

	Stand density (Stems·ha-1)
	2300.00±
231.54
	1788.33±
443.27
	1846.67±
668.88
	1286.67±
620.72
	883.33±
444.72
	266.67±
38.19

	Basal area (m2·ha-1)
	20.04±4.25
	19.23±2.49
	25.19±7.90
	22.08±4.54
	23.80±5.68
	19.11±4.07

	Height (m)
	9.18±2.14
	11.30±2.23
	13.24±1.12
	14.41±2.92
	17.90±3.01
	18.11±2.54


CG: control group; SL1: selective logging one time; SL2: selective logging two times; SL3: selective logging three times; SL4: selective logging four times; SL5: selective logging five times.
Table S2 The full species information for sampling is shown in the table below.
	Family
	Genus
	Species

	Ericaceae
	Rhododendron
	Rhododendron decorum

	
	Lyonia
	Lyonia ovalifolia

	Fagaceae
	Cyclobalanopsis
	Cyclobalanopsis glaucoides

	
	
	Cyclobalanopsis delavayi

	
	Castanopsis
	Castanopsis delavayi

	
	Quercus
	Quercus semicarpifolia

	
	
	Quercus franchetii

	Pinaceae
	Keteleeria
	Keteleeria evelyniana

	
	Pinus
	Pinus yunnanensis

	Betulaceae
	Alnus
	Alnus nepalensis

	Coriariaceae
	Coriaria
	Coriaria nepalensis

	Rhamnaceae
	Rhamnus
	Rhamnus davurica

	Myricaceae
	Myrica
	Myrica rubra


Table S3 Allometric equations used in woody plant biomass in the Pinus yunnanensis forests.
	Woody plant biomass equations
	Suitable species

	W = 0.0224D1.7900H1.0700 + 0.0217D2.5700H-0.3700 + 0.0063D2.1800H0.2200 (Luo et al., 2020)
	Pinus yunnanensis

	W = 0.027388(D2H)0.898869 + 0.012101(D2H)0.854295 + 
0.014972(D2H)0.875639 + 0.010593(D2H)0.813953 (Li et al., 2006)
	Alnus nepalensis

	W = 0.1663(D2H)0.7821 (Luo et al., 2020)
	Quercus semicarpifolia, Quercus_franchetii

	W = 0.0941D2.5658 (Luo et al., 2020)
	Castanopsis_delavayi

	W = 0.0402D2.3108(Zhang et al., 2017)
	Rhododendron decorum, Lyonia ovalifolia

	W = 0.0058(5.3385+D)3 + 0.0043(1.8986+D)3 + 0.0010(2.7778+D)3 (Luo et al., 2020)
	Cyclobalanopsis delavayi

	W = 0.1176(D2H)0.9163 (Luo et al., 2020)
	Cyclobalanopsis_glaucoides

	W= 0.0729(D2H)0.9334 (Luo et al., 2020)
	Keteleeria evelyniana

	Ln(W) = ( 3.23 + 2.17 × Ln(D) (Ali et al, 2015)
	Coriaria nepalensis, Rhamnus_davurica, Myrica rubra
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Table S4 The correlation coefficients between selective logging intensity and multiple EFs.
	Variables
	Nutrient cycling
	Soil carbon stocks
	Decomposition
	Wood production

	Selective logging
	0.382**
	0.316**
	0.443*
	0.286**


* p < 0.05, ** p < 0.01. Kendall’ tau-b correlation coefficients (τ) are shown for each pair of relationship.
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Figure S1 Relationships between above- and belowground biodiversity and multiple EFs. [image: image2.emf]a)
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Figure S2 Relationships between abiotic factors and multiple EFs.
