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Table A1 The number of taxonomic and functional groups of soil fauna of different forest types

	Species / Forest type
	Natural

forests
	Secondary

forests
	Broadleaved

plantations
	Fir

plantations
	Functional

groups

	
	
	
	
	
	

	Anapidae
	0
	1
	0
	0
	Pr

	Anthicidae
	1
	2
	2
	1
	Ph

	Asilidae
	4
	2
	2
	0
	Pr

	Bethylidae
	4
	2
	0
	0
	Pr

	Blattellidae
	0
	3
	0
	1
	Om

	Calliphoridae
	1
	2
	1
	0
	Om

	Cantharidae
	0
	0
	0
	1
	Ph

	Carabidae
	4
	2
	2
	0
	Pr

	Cecidomyiidae
	4
	3
	3
	5
	Om

	Ceratopogouidae
	0
	0
	3
	0
	Ph

	Chironomidae
	2
	4
	7
	5
	Om

	Chrysomelidae
	3
	1
	0
	2
	Ph

	Chthoniidae
	1
	0
	0
	1
	Pr

	Cicadellidae
	6
	1
	6
	2
	Ph

	Coccinellidae
	0
	0
	1
	0
	Pr

	Coleoptera larvae
	1
	2
	0
	0
	Om

	Cryptophagidae
	4
	0
	0
	0
	Sa

	Cryptopteridae
	3
	2
	2
	1
	Om

	Curculionidae
	8
	1
	6
	2
	Ph

	Cybaeidae
	0
	1
	0
	0
	Pr

	Dermestidae
	1
	0
	1
	0
	Ph

	Diopsidae
	1
	0
	0
	0
	Om

	Diptera larvae
	4
	10
	12
	13
	Om

	Enchytraeidae
	6
	13
	6
	3
	Sa

	Entomobryidae
	34
	26
	15
	2
	Sa

	Formicidae
	147
	191
	146
	55
	Om

	Geometridae
	0
	0
	0
	1
	Ph

	Geophilellidae
	8
	12
	10
	2
	Sa

	Geophilidae
	1
	0
	0
	1
	Pr

	Gnaphosidae
	0
	1
	0
	0
	Pr

	Gryllidae
	0
	1
	0
	0
	Ph

	Grylloidea
	0
	0
	0
	1
	Ph

	Himantariidae
	11
	7
	3
	4
	Pr

	Hydrophilidae
	1
	0
	0
	0
	Ph

	Hypogastruridae
	40
	23
	62
	20
	Sa

	Ichneumonidae
	0
	1
	0
	0
	Om

	Isotomidae
	40
	15
	27
	83
	Sa

	Latridiidae
	1
	2
	0
	3
	Ph

	Leptonetidae
	1
	0
	0
	0
	Pr

	Linyphiidae
	1
	3
	0
	0
	Pr

	Lucanidae
	0
	1
	0
	0
	Ph

	Lumbricidae
	2
	2
	1
	0
	Sa

	Lycoriidae
	3
	5
	2
	5
	Om

	Lycosidae
	2
	0
	0
	0
	Pr

	Macrothelidae
	0
	0
	1
	0
	Pr

	Megascolecidae
	0
	2
	0
	0
	Sa

	Muscidae
	0
	1
	0
	3
	Om

	Mycetobiidae
	2
	1
	1
	0
	Om

	Neanuridae
	79
	29
	13
	3
	Sa

	Neobisiidae
	3
	11
	3
	1
	Pr

	Noctuidae
	0
	0
	0
	2
	Ph

	Paradoxosomatidae
	2
	1
	0
	0
	Sa

	Paradoxosomatidae
	8
	0
	0
	0
	Sa

	Paronellidae
	0
	3
	0
	0
	Sa

	Pentatomidae
	0
	0
	0
	2
	Ph

	Peripsocidae
	0
	0
	1
	0
	Om

	Phlaeothripidae
	0
	22
	0
	0
	Om

	Pisauridae 
	0
	0
	3
	0
	Pr

	Psocidae
	4
	4
	1
	6
	Om

	Ptiliidae
	1
	2
	1
	0
	Ph

	Pyrgomorphidae
	0
	0
	0
	1
	Ph

	Reduviidae
	0
	0
	1
	0
	Pr

	Rhagidiidae
	2
	2
	1
	0
	Pr

	Rhinotermitidae
	24
	7
	0
	0
	Sa

	Salticidae
	1
	2
	2
	0
	Pr

	Saturniidae Larvae
	4
	2
	0
	0
	Ph

	Scatopsidae
	10
	7
	0
	1
	Sa

	Sminthuridae
	45
	19
	64
	17
	Sa

	Sphaerochthoniidae
	6
	7
	4
	5
	Pr

	Staphylinidae
	0
	1
	0
	0
	Ph

	Syrphidae
	3
	0
	1
	0
	Pr

	Tachinidae
	0
	2
	0
	0
	Sa

	Tenebrionidae
	3
	0
	0
	1
	Om

	Termitidae
	71
	39
	19
	2
	Sa

	Tetragnathidae
	4
	1
	1
	0
	Pr

	Tetranychidae
	7
	6
	4
	3
	Ph

	Theridiidae
	3
	2
	0
	1
	Pr

	Thomisidae
	0
	1
	0
	0
	Pr

	Tipulidae
	10
	5
	9
	3
	Om

	Tomoceridae
	11
	54
	10
	37
	Sa

	To be identified
	1
	0
	1
	0
	-


Table A2 Drivers (mean±SE) under different forest types (natural forests, secondary forests, broadlleaved plantations and fir plantations)

	Forest type
	Litter (kg/ha)
	Annual Tem(℃)
	annual Mois (%)
	pH
	Clitter (g/kg)
	Nlitter (g/kg)
	Plitter (g/kg)

	Nat
	3775.19 ± 88.19 a
	15.32 ± 4.74 a
	11.79 ± 1.79 b
	4.89 ± 0.01 b
	489.86 ± 1.40 a
	11.14 ± 0.26 a
	0.21 ±0.01 b

	Sec
	2560.20 ± 70.04 b
	18.01 ± 3.52 a
	12.58 ± 1.90 b
	5.12 ± 0.03 a
	486.04 ± 4.74 a
	10.64 ± 0.43 a
	0.19 ± 0.01 b

	Ccp
	1423.88 ± 46.94 c
	18.34 ± 3.69 a
	23.45 ± 2.41 a
	4.98 ± 0.03 b
	484.16 ± 4.10 a
	11.26 ± 0.45 a
	0.24 ± 0.02 b

	Clp
	NA
	17.84 ± 3.96 a
	23.66 ± 1.59 a
	5.09 ± 0.01 a
	486.56 ± 9.38 a
	7.27 ± 0.65 b
	0.36 ± 0.02 a

	Forest type
	C:N ratio litter
	Calitter (g/kg)
	Felitter (g/kg)
	Klitter (g/kg)
	Mglitter (g/kg)
	SOC (g/kg)
	Nsoil (g/kg)

	Nat
	44.01 ± 0.77 b
	4.51 ± 0.04 b
	0.12 ± 0.01 b
	4.14 ± 0.73 a
	1.33 ± 0.04 b
	25.07 ± 0.97 ab
	1.80 ± 0.06 a

	Sec
	45.83 ± 1.57 b
	5.64 ± 0.21 b
	0.14 ± 0.02 b
	3.45 ± 0.53 a
	1.09 ± 0.03 b
	28.16 ± 0.96 a
	1.85 ± 0.04 a

	Ccp
	43.15 ± 1.75 b
	5.68 ± 0.23 b
	0.14 ± 0.01 b
	5.71 ± 0.88 a
	0.64 ± 0.04 c
	22.53 ± 0.20 b
	1.55 ± 0.02 b

	Clp
	68.05 ± 5.27 a
	15.36 ± 3.15 a
	0.28 ± 0.08 a
	4.26 ± 0.84 a
	1.81 ± 0.20 a
	25.47 ± 1.36 ab
	1.67 ± 0.08 ab

	Forest type
	Psoil (g/kg)
	C:N ratio soil
	Casoil (g/kg)
	Fesoil (g/kg)
	Ksoil (g/kg)
	Mgsoil (g/kg)
	Winter Tem (℃)

	Nat
	0.15 ± 0.00 a
	13.96 ± 0.09 b
	0.33 ± 0.09 a
	16.57 ± 1.27 a
	46.80 ± 2.48 a
	1.14 ± 0.07 a
	10.91 ± 0.59 a

	Sec
	0.14 ± 0.01 a
	15.20 ± 0.19 a
	0.55 ± 0.31 a
	16.54 ± 0.46 a
	43.34 ± 3.25 a
	1.00 ± 0.17 a
	11.67 ± 0.50 a

	Ccp
	0.20 ± 0.06 a
	14.53 ± 0.24 b
	0.37 ± 0.16 a
	18.86 ± 1.59 a
	44.51 ± 3.10 a
	1.11± 0.10 a
	11.40 ± 0.60 a

	Clp
	0.15 ± 0.01 a
	15.24 ± 0.11 a
	0.95 ± 0.50 a
	20.72 ± 2.15 a
	39.55 ± 4.04 a
	1.05 ± 0.02 a
	10.53 ± 0.61 a

	Forest type
	Winter Mois (%)
	Spring Tem (℃)
	Spring Mois (%)
	Summer Tem (℃)
	Summer Mois (%)
	Autum Tem (℃)
	Autum Mois (%)

	Nat
	11.32 ± 0.45 b
	16.09 ± 0.87 a
	14.07 ± 0.70 b
	26.49 ± 0.37 a
	9.37 ± 0.63 b
	17.67 ± 0.71 a
	8.87 ± 0.39 b

	Sec
	14.28 ± 0.98 b
	16.22 ± 0.74 a
	15.28 ± 0.88 b
	25.80 ± 0.29 a
	9.16 ± 0.61 b
	18.33 ± 0.49 a
	6.19 ± 0.16 b

	Ccp
	26.67 ± 1.25 a
	16.98 ± 0.88 a
	25.89 ± 1.30 a
	26.74 ± 0.37 a
	17.66 ± 1.90 a
	18.43 ± 0.89 a
	18.35 ± 1.23 a

	Clp
	25.61 ± 0.84 a
	16.12 ± 0.91 a
	25.33 ± 1.35 a
	26.93 ± 0.45 a
	19.90 ± 2.32 a
	17.52 ± 0.84 a
	20.75 ± 1.35 a


Lowercase letters indicate a significant difference among different forest types

 (P < 0.05) (mean ± SE).

Table A3 Repeated-measures ANOVA of season, forest type, soil layer and interactions on abundance, taxonomic groups, Shannon-Wiener and pielou index of soil fauna

	Dependent variable
	Abundance
	Taxonomic groups
	Shannon-Wiener
	Pielou

	source
	df
	F
	P
	df
	F
	P
	df
	F
	P
	df
	F
	P

	Total

fauna
	Season
	3
	6.71
	0.001***
	3
	6.00 
	0.002**
	3
	1.47
	0.243
	3
	1.41
	0.26

	
	Forest type
	3
	1.72
	0.18
	3
	17.96
	0.000***
	3
	2.79
	0.007**
	3
	1.59
	0.21

	
	Season × Forest type
	9
	2.41
	0.033*
	9
	2.39
	0.034*
	9
	1.54 
	0.177
	9
	1.68
	0.135

	
	Soil layer
	2
	30.70
	0.000***
	2
	369.81
	0.000***
	-
	-
	-
	-
	-
	-

	
	Soil layer × Season
	6
	3.38
	0.004***
	6
	9.56
	0.000***
	-
	-
	-
	-
	-
	-

	
	Soil layer × Forest type
	6
	0.082
	0.665
	6
	4.66
	0.000***
	-
	-
	-
	-
	-
	-

	Macrofauna
	Season
	3
	5.82
	0.003**
	3
	5.15
	0.005**
	3
	2.31
	0.095
	3
	3.23
	0.035*

	
	Forest type
	3
	17.93
	0.000***
	3
	13.31
	0.000***
	3
	2.82
	0.055*
	3
	7.47
	0.001***

	
	Season × Forest type
	9
	2.59
	0.023*
	9
	1.36
	0.246 
	9
	0.35
	0.952
	9
	1.32
	0.264

	Meso-micro

fauna
	Season
	3
	6.65
	0.001***
	3
	7.10 
	0.001***
	3
	2.99
	0.046*
	3
	3.51
	0.026*

	
	Forest type
	3
	1.65
	0.198
	3
	6.80 
	0.001***
	3
	3.76
	0.020*
	3
	1.70 
	0.187

	
	Season × Forest type
	9
	2.54
	0.030*
	9
	3.67
	0.003**
	9
	3.03
	0.01*
	9
	5.91
	0.000***


Significance levels *P < 0.05; **P < 0.01 level; ***P < 0.001

Table A4 Repeated-measures ANOVA of season, forest type and their interactions on abundance, functional groups and Shannon-Wiener index of soil fauna

	Dependent variable
	Abundance
	Functional groups
	Shannon-Wiener

	source
	df
	F
	P
	df
	F
	P
	df
	F
	P

	Predators
	Season
	3
	0.68
	0.572
	3
	3.62
	0.023*
	3
	3.21
	0.036*

	
	Forest type
	3
	1.53
	0.226
	3
	5.83
	0.003**
	3
	5.43
	0.004**

	
	Season × Forest type
	9
	0.97
	0.48
	9
	1.37
	0.246 
	9
	0.82 
	0.588

	Herbivores
	Season
	3
	2.59
	0.069
	3
	3.73
	0.021*
	3
	2.67
	0.063

	
	Forest type
	3
	0.819
	0.493 
	3
	1.57
	0.215 
	3
	2.46
	0.080 

	
	Season × Forest type
	9
	1.60 
	0.162
	9
	0.564
	0.799 
	9
	0.54
	0.817

	Omnivores
	Season
	3
	1.74
	0.178
	3
	5.77
	0.003**
	3
	2.911
	0.049*

	
	Forest type
	3
	1.18
	0.331
	3
	0.95
	0.426 
	3
	0.92
	0.442

	
	Season × Forest type
	9
	1.09
	0.394
	9
	0.68
	0.706 
	9
	0.30 
	0.959

	Saprophages
	Season
	3
	17.47
	0.000***
	3
	4.35
	0.011*
	3
	1.83
	0.162

	
	Forest type
	3
	1.79
	0.169
	3
	19.96
	0.000***
	3
	10.92
	0.000***

	
	Season × Forest type
	9
	4.736
	0.001***
	9
	2.96
	0.013*
	9
	2.67
	0.022*


Significance levels *P < 0.05; **P < 0.01 level; ***P < 0.001
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Figure A1 Location of the study site and experimental layout of the study
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Figure A2 Taxonomic Shannon-Wiener diversity index and Pielou evenness index of soil fauna under different forest types. Natural forests (Nat), secondary forests (Sec), broadleaved plantations (Ccp), fir plantations (Clp), the same below. Lowercase letters indicate a significant difference among different forest types in the same season (P < 0.05). No letters indicate no significant difference (P > 0.05).
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Figure A3 Functional abundance of soil fauna under different forest types. Lowercase letters indicate a significant difference among different forest types in the same season (P < 0.05). No letters indicate no significant difference (P > 0.05).
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Figure A4 Correlation analysis of drivers of soil fauna community structure. (a) spring drivers and soil fauna, (b) summer drivers and soil fauna, (c) autumn drivers and soil fauna, (d) winter drivers and soil fauna. Macrofauna abundance (MaA), Meso- and microfauna abundance (MeA), total soil fauna abundance (ToA), macrofauna groups (MaG), meso- and microfauna groups (MeG), total soil fauna groups (ToG), meso- and microfauna diversity (MeH), total soil fauna diversity (ToH), macrofauna diversity (MaH), macrofauna evenness (MaJ), saprophages groups (SAF), predators groups (PRF), saprophages diversity (SAH), predators diversity (PRH), omnivores diversity (OMH), omnivores evenness (OMJ).
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