Supplementary Material
Table S1 General information of canopy gaps and non-gaps in the natural forest of Castanopsis kawakamii.
	Gap size
	Cause of gap formation
	Size/m2
	Elevation/m
	Canopy Openness/%
	Ratio of crow inclination /%
	Aspect
	Slope position
	Slope/°

	Large gaps
	Tree fall
	210.56
	224
	23.93
	27.25
	Southeast
	Mid-slope
	22

	
	Tree fall
	200.38
	211
	31.96
	33.69
	Southeast
	Mid-slope
	31

	
	Natural death/trunk broken
	207.57
	214
	29.91
	31.81
	Southeast
	Upper-slope
	29

	Medium gaps
	Trunk broken
	74.22
	196
	11.56
	36.39
	Southeast
	Down-slope
	28

	
	Tree fall
	50.59
	214
	17.33
	35.47
	Northeast
	Upper-slpoe
	31

	
	Tree fall
	74.65
	188
	19.21
	26.84
	Southwest
	Down-slope
	29

	Small gaps
	Branch broken
	32.11
	225
	5.67
	31.51
	Northwest
	Upper-slpoe
	14

	
	Branch broken
	31.59
	203
	7.46
	39.68
	Southwest
	Mid-slpoe
	11

	
	Branch broken
	36.78
	214
	8.32
	38.43
	Northwest
	Down-slope
	28

	Non-gaps
	/
	100
	221
	5.62
	/
	West
	Down-slope
	13

	
	/
	100
	221
	5.47
	/
	West
	Down-slope
	13

	
	/
	100
	221
	5.53
	/
	West
	Down-slope
	13


.
Table S2 Litter decomposition explanatory factors in canopy gaps and non-gaps.
	Explanatory factors
	The early stage of litter decomposition
	The late stage of litter decomposition

	
	Maximum value
	Minimum value
	Coefficient of variation/%
	Maximum value
	Minimum value
	Coefficient of variation/%

	Environmental factors
	Canopy openness
	31.96
	5.47
	69.02
	31.96
	5.47
	69.02

	
	ST /℃
	26.35
	24.92
	1.67
	13.36
	10.61
	5.69

	
	AT /℃
	27.23
	25.86
	1.58
	12.36
	11.19
	3.75

	
	AH /%
	96.86
	90.17
	2.10
	100.35
	95.97
	1.54

	
	Soil pH
	3.49
	3.17
	2.81
	3.59
	3.30
	2.87

	
	SWC /%
	30.68
	24.70
	6.15
	29.62
	22.90
	6.52

	
	Soil TN /g·kg-1
	32.49
	23.16
	11.5
	33.33
	17.89
	14.70

	
	Soil TP /g·kg-1
	0.18
	0.10
	15.78
	0.20
	0.13
	12.58

	
	Soil TK /g·kg-1
	42.30
	29.29
	9.85
	38.14
	25.32
	11.09

	Taxonomic diversity
	Shannon-Wiener index
	3.92
	2.35
	20.02
	3.92
	2.35
	20.02

	
	Pielou index
	1.14
	0.73
	13.88
	1.14
	0.73
	13.88

	
	Margalef index
	7.00
	3.08
	27.38
	7.00
	3.08
	27.38

	
	Simpson index
	0.92
	0.89
	2.69
	0.92
	0.89
	2.69

	
	Species richness
	40.00
	13.00
	38.88
	40.00
	13.00
	38.88

	Soil microbial diversity

	Simpson index
	0.99
	0.98
	0.06
	1.00
	0.99
	2.80

	
	Shannon-Wiener index
	4.89
	4.79
	0.68
	4.66
	4.43
	1.72

	
	Pielou index
	0.99
	0.97
	0.68
	0.94
	0.89
	1.74

	
	Brillouin index
	3.96
	3.83
	1.15
	3.47
	2.85
	5.34

	
	McIntosh index
	0.95
	0.94
	0.20
	1.2
	0.96
	6.60


Notes: ST indicates average soil temperature; AT indicates average air temperature; AH indicates average relative air humidity; SWC indicates soil water content. Soil TN indicates soil total nitrogen; Soil TP indicates soil total phosphorus; Soil TK indicates soil total potassium.


Table S3 Two ways ANOVA results for the effects of gap size and time on mass changes of leaf and branch litter.
	Factors
	df
	Leaf litter
	Branch litter

	
	
	F
	p
	F
	p

	Gap sizes
	2
	3.418
	0.085
	5.816
	< 0.001***

	Decomposition time
	3
	450.51
	< 0.001***
	71.001
	< 0.001***

	Gap sizes*Decomposition time
	6
	3.013
	< 0.001***
	0.625
	0.060


Notes: df indicates degree of freedom; p indicates probability value; F indicates F test value.


Table S4 Total carbon release of litter at different decomposition stages in canopy gaps and non-gaps.
	Litter types
	Gap sizes
	Decomposition time(day)

	
	
	90d
	180d
	270d
	360d

	Leaf litter
	Large gaps
	N<0
	N<0
	N>0
	N<0

	
	Medium gaps
	N<0
	N<0
	N<0
	N<0

	
	Small gaps
	N<0
	N<0
	N>0
	N<0

	
	Non-gaps
	N<0
	N<0
	N>0
	N<0

	Branch litter
	Large gaps
	N<0
	N>0
	N<0
	N>0

	
	Medium gaps
	N<0
	N>0
	N<0
	N>0

	
	Small gaps
	N<0
	N>0
	N<0
	N>0

	
	Non-gaps
	N<0
	N>0
	N<0
	N>0


Notes: N>0, it indicates the litter nutrient contents express an enrichment condition; N<0, it indicates litter nutrient contents express a release condition.


Table S5 Total nitrogen release of litter at different decomposition stages in different canopy gaps.
	Litter types
	Gap sizes
	Decomposition time(day)

	
	
	90d
	180d
	270d
	360d

	Leaf litter
	Large gaps
	N>0
	N>0
	N<0
	N>0

	
	Medium gaps
	N>0
	N>0
	N<0
	N<0

	
	Small gaps
	N>0
	N>0
	N<0
	N>0

	
	Non-gaps
	N>0
	N>0
	N<0
	N<0

	Branch litter
	Large gaps
	N<0
	N<0
	N<0
	N<0

	
	Medium gaps
	N<0
	N<0
	N>0
	N<0

	
	Small gaps
	N<0
	N<0
	N>0
	N<0

	
	Non-gaps
	N<0
	N<0
	N>0
	N<0




Table S6 C/N ratio of litter in canopy gaps and non-gaps.
	Litter types
	Gap sizes
	Decomposition time(day)

	
	
	0d
	90d
	180d
	270d
	360d

	Leaf litter
	Large gaps
	34.23±0.58ab
	31.88±0.58a
	22.46±0.88a
	27.95±0.73a
	25.42±0.94a

	
	Medium gaps
	33.12±0.72b
	29.35±0.66a
	19.85±0.93a
	24.63±0.23a
	24.27±0.52a

	
	Small gaps
	34.56±1.46ab
	30.93±0.70a
	21.50±0.34a
	25.89±1.05a
	24.36±0.44a

	
	Non-gaps
	37.01±0.88a
	33.02±1.34a
	21.09±0.59a
	26.03±1.08a
	24.38±2.44a

	
	F
	3.210
	2.215
	1.655
	0.907
	1.559

	
	p
	0.070
	0.161
	0.222
	0.469
	0.266

	Branch litter
	Large gaps
	61.63±0.16a
	60.98±2.21b
	44.77±0.84ab
	54.31±1.61a
	48.18±3.00a

	
	Medium gaps
	64.17±3.31a
	71.97±5.44ab
	45.62±4.57a
	55.31±5.31a
	48.54±2.67a

	
	Small gaps
	62.46±2.10a
	66.96±0.77b
	37.25±1.50b
	49.55±4.01a
	47.73±1.51a

	
	Non-gaps
	55.07±2.76b
	80.55±8.15a
	38.60±3.14ab
	49.02±4.86a
	46.16±4.26a

	
	F
	4.300
	5.884
	3.402
	0.921
	0.270

	
	p
	0.044*
	0.020*
	0.074
	0.473
	0.846




Table S7 The explanatory variables of factors on litter nutrient release at the early decomposition stage.
	Factors
	L-LCC/%
	L-LNC/%
	B-LCC/%
	B-LNC/%

	Environmental factors
	Canopy openness
	3.45
	5.40
	12.16
	27.77

	
	Soil pH
	7.10
	6.68
	9.72
	10.98

	
	SWC
	15.14
	8.40
	4.25
	1.70

	
	Soil TN /g·kg-1
	1.87
	4.02
	16.39
	11.42

	
	Soil TK /g·kg-1
	1.82
	14.65
	9.63
	1.92

	
	AT
	14.40
	7.19
	16.53
	8.60

	
	AH
	32.26
	32.26
	2.33
	2.04

	Taxonomic diversity
	Margalef index
	3.59
	10.68
	5.52
	8.64

	
	Shannon-Wiener index
	4.50
	6.12
	4.10
	5.76

	Soil microbial diversity
	Brillouin index
	15.86
	4.59
	19.37
	21.19


[bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK3]Notes: L-LCC indicates leaf litter carbon contents, L-LNC indicates leaf litter nitrogen contents, B-LCC indicates branch litter carbon contents, B-LNC indicates branch litter nitrogen contents.



Table S8 The explanatory variables of factors on litter nutrient release at the late decomposition stage.
	Factors
	L-LCC/%
	L-LNC/%
	B-LCC/%
	B-LNC/%

	Environmental factors
	Canopy openness
	6.35
	8.82
	2.91
	3.99

	
	Soil pH
	17.40
	8.49
	4.13
	9.08

	
	SWC
	2.58
	3.22
	4.24
	3.82

	
	Soil TN /g·kg-1
	4.13
	20.58
	8.29
	3.40

	
	Soil TK /g·kg-1
	25.77
	5.05
	4.10
	16.43

	
	AT
	15.82
	8.44
	6.32
	8.54

	
	AH
	2.89
	5.75
	15.68
	6.36

	Taxonomic diversity
	Pielou index
	9.98
	21.09
	2.70
	3.49

	Soil microbial diversity
	Simpson index
	3.15
	7.53
	26.67
	14.69

	
	Brillouin index
	11.93
	11.02
	24.96
	30.20



