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Fig. S1 Location of sampling sites on Zhegu Mountain, western Sichuan Province, China. 
The three sampling sites were located along an elevation gradient from 3900 to 4200 m with similar slope and directions. CF: coniferous forest; AS: alpine shrub; AM: alpine meadow.
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Fig. S2 Daily mean temperature in the litterbags at different elevations (a total of 554 days of exposure in the field). Sampling stages were partitioned based on differences in freezing and thawing as the temperature changed. CF: coniferous forest; AS: alpine shrub; AM: alpine meadow.





Table S1 Physical and chemical properties of the soil (0-20 cm) in an alpine forest-tundra ecotone.
	 Soil Property
	Coniferous forest
(CF)
	Alpine shrub
 (AS)
	Alpine meadow
(AM)

	Soil moisture (%)
	34.3
	35.08
	31.46

	Soil bulk density (g cm-3)
	0.9
	0.83
	0.88

	Soil total porosity (%)
	64.5
	67.56
	61.5

	Soil capillary pores (%)
	52.21
	50.44
	48.14

	Soil non-capillary pores (%)
	12.29
	17.12
	13.36

	Soil pH
	5.04 ± 0.06
	4.97 ± 0.03
	4.88 ± 0.03

	[bookmark: OLE_LINK216][bookmark: OLE_LINK217]Soil SOC (g kg-1)
	84.13 ± 4.91
	78.42 ± 0.09
	57.48 ± 0.01

	Soil TN (g kg-1)
	4. 4 ± 0.03
	3.34 ± 0.11
	2.33 ± 0.07

	Soil TP (g kg-1)
	0.98 ± 0.01
	0.79 ± 0.01
	0.73 ± 0.02

	Soil TK (g kg-1)
	17.87 ± 0.32
	21.17 ± 0.23
	19.68 ± 0.77

	Soil available N (mg kg-1)
	551.46 ± 17.17
	450.74 ± 3.94
	229.87 ± 1.29

	Soil available P (mg kg-1)
	2.25 ± 0.05
	4.53 ± 0.03
	16.19 ± 0.45

	Soil available K (mg kg-1)
	449.77 ± 0.65
	228.51 ± 5.42
	147.33 ± 4.37
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Table S2 Litter chemistry of Abies faxoniana and Rhododendron lapponicum foliar litter expressed as potential litter quality variables (mean ± SE, n=5).
	Species
	C
	N
	P
	Lignin
	Cellulose
	Phenol
	C/N
	Lignin/N

	
	(g kg-1)
	(g kg-1)
	(g kg-1)
	(g kg-1)
	(g kg-1 )
	(g kg-1)
	
	

	A. faxoniana
	568.2 ± 26.2a
	17.26 ± 0.65a
	1.09 ± 0.06a
	149.5 ± 4.3a
	219.5 ± 9.2a
	22.67 ± 0.78a
	32.92 ± 2.15a
	12.72 ± 7.68a

	R. lapponicum
	489.7 ± 4.0b
	8.34 ± 0.04b
	1.03 ± 0.03b
	181.8 ± 20.6b
	192.8 ± 49.5b
	23.50 ± 0.80a
	58.71 ± 3.10b
	23.12 ± 24.31b


Different lowercase letters indicate a significant difference in a variable between species. Significance was evaluated at the P < 0.05 level.









[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Table S3 Abundance and percentages of principal soil faunal groups from litterbags of A. faxoniana litter decomposition in the three study sites.
	
	
	
	
	CF
	
	
	
	AS
	
	
	
	AM
	
	
	
	Total
	

	
	Soil faunal group
	
	Number of individuals
	[bookmark: OLE_LINK27]Percentage
(%)
	Abundance
	
	Number of individuals
	Percentage
(%)
	Abundance
	
	Number of individuals
	Percentage
(%)
	[bookmark: OLE_LINK74][bookmark: OLE_LINK75]Abundance
	
	Number of individuals
	Percentage
(%)
	Abundance

	Collembola
	Poduridae
	
	82
	9.92
	++
	
	100
	11.64
	+++
	
	86
	29.05
	+++
	
	268
	13.52
	+++

	
	Onychiuridae
	
	108
	13.06
	+++
	
	121
	14.09
	+++
	
	11
	3.72
	++
	
	240
	12.11
	+++

	
	Sminthuridae
	
	2
	0.24
	+
	
	
	
	
	
	1
	0.34
	+
	
	3
	0.15
	+

	
	Isotomidae
	
	194
	23.46
	+++
	
	79
	9.2
	++
	
	
	
	
	
	273
	13.78
	+++

	
	Neanuridae
	
	26
	3.14
	++
	
	8
	0.93
	+
	
	
	
	
	
	34
	1.72
	++

	
	Entomobryidae 
	
	
	
	
	
	
	
	
	
	1
	0.34
	+
	
	1
	0.05
	+

	Prostigmata  
	Erythraeidae
	
	1
	0.12
	+
	
	7
	0.81
	+
	
	12
	4.05
	++
	
	20
	1.01
	++

	
	Pygmephoridae
	
	53
	6.41
	++
	
	79
	9.2
	++
	
	14
	4.73
	++
	
	146
	7.37
	++

	
	
	
	Rhagidiidae
	
	
	
	
	
	
	
	
	
	1
	0.34
	0.05
	
	1
	0.05
	+

	
	Stigmaeidae
	
	19
	2.3
	++
	
	1
	0.12
	+
	
	4
	1.35
	++
	
	24
	1.21
	++

	
	Cheylrtidae
	
	4
	0.48
	+
	
	
	
	
	
	
	
	
	
	4
	0.2
	+

	Mesostigmata
	Parasitidae
	
	7
	0.85
	+
	
	
	
	
	
	2
	0.68
	+
	
	9
	0.45
	+

	
	[bookmark: OLE_LINK16]Laelapidae
	
	50
	6.05
	++
	
	76
	9.15
	[bookmark: OLE_LINK26]++
	
	71
	23.99
	+++
	
	197
	9.94
	++

	
	Ameroseiidae
	
	41
	4.96
	++
	
	
	
	
	
	20
	6.76
	++
	
	61
	3.08
	++

	
	Ascidae
	
	2
	0.24
	+
	
	
	
	
	
	
	
	
	
	2
	0.1
	+

	
	Eriphididae
	
	
	
	
	
	
	
	
	
	1
	0.34
	+
	
	1
	0.05
	+

	
	Podocinidae
	
	9
	1.09
	++
	
	4
	0.47
	+
	
	
	
	
	
	13
	0.66
	+

	
	Veigaiidae
	
	6
	0.73
	+
	
	
	
	
	
	
	
	
	
	6
	0.3
	+

	
	Parholaspididae
	
	69
	8.34
	++
	
	98
	11.41
	+++
	
	
	
	
	
	167
	8.43
	++

	Oribatid
	Liacaridae
	
	71
	8.59
	++
	
	85
	9.9
	++
	
	48
	16.22
	+++
	
	204
	10.29
	+++

	
	Oribatuloidae
	
	10
	1.21
	++
	
	42
	4.89
	++
	
	1
	0.34
	+
	
	53
	2.67
	++

	
	Cepheus
	
	2
	0.24
	+
	
	8
	0.93
	+
	
	
	
	
	
	10
	0.5
	+

	
	Lohmannidae
	
	
	
	
	
	2
	0.23
	+
	
	
	
	
	
	2
	0.1
	+

	
	Nothridae
	
	7
	0.85
	+
	
	1
	0.12
	+
	
	3
	1.01
	++
	
	11
	0.55
	+

	
	Palaeacaridae
	
	
	
	
	
	4
	0.47
	+
	
	
	
	
	
	4
	0.2
	+

	
	Galumnidae
	
	2
	0.24
	+
	
	42
	4.89
	++
	
	6
	2.02
	++
	
	50
	2.52
	++

	Diplura
	Japygidae
	
	9
	1.09
	++
	
	1
	0.12
	+
	
	
	
	
	
	10
	0.5
	+

	
	Campodae
	
	1
	0.12
	+
	
	
	
	
	
	
	
	
	
	1
	0.05
	+

	Diptera 
	Chironomidae
	
	27
	3.26
	++
	
	72
	8.38
	++
	
	
	
	
	
	99
	5
	++

	
	Tipulidae
	
	6
	0.73
	+
	
	2
	0.23
	+
	
	1
	0.34
	+
	
	9
	0.45
	+

	
	Trichoceridae
	
	5
	0.61
	+
	
	1
	0.12
	+
	
	
	
	
	
	6
	0.3
	+

	
	Dolichopodidae
	
	2
	0.24
	+
	
	1
	0.12
	+
	
	
	
	
	
	3
	0.15
	+

	
	Anisopodidae
	
	2
	0.24
	+
	
	8
	0.93
	+
	
	
	
	
	
	10
	0.5
	+

	
	Syrphidae
	
	
	
	
	
	1
	0.12
	+
	
	
	
	
	
	1
	0.05
	+

	
	Ptiliidae
	
	1
	0.12
	+
	
	2
	0.23
	+
	
	
	
	
	
	3
	0.15
	+

	
	Elateridae
	
	
	
	
	
	
	
	
	
	3
	1.01
	++
	
	3
	0.15
	+

	Coleoptera
	Staphylinidae
	
	3
	0.36
	+
	
	2
	0.23
	+
	
	1
	0.34
	+
	
	6
	0.3
	+

	
	Anthribidae
	
	
	
	
	
	
	
	
	
	1
	0.34
	+
	
	1
	0.05
	+

	Lepidoptera
	Noctuidae
	
	
	
	
	
	
	
	
	
	1
	0.34
	+
	
	1
	0.05
	+

	
	Geometridae
	
	2
	0.24
	+
	
	7
	0.81
	+
	
	1
	0.34
	+
	
	10
	0.5
	+

	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Araneae
	Lycosidae
	
	1
	0.12
	+
	
	
	
	
	
	
	
	
	
	1
	0.05
	+

	Scorpiones
	Selenopidae
	
	
	
	
	
	
	
	
	
	1
	0.34
	+
	
	1
	0.05
	+

	Psocoptera
	Liposscelididae
	
	2
	0.24
	+
	
	
	
	
	
	
	
	
	
	2
	0.1
	+

	
	Elipsocidae
	
	1
	0.12
	+
	
	
	
	
	
	1
	0.34
	+
	
	2
	0.1
	+

	
	
	
	Sphaeropsocidae
	
	
	
	
	
	4
	0.47
	+
	
	4
	1.35
	++
	
	8
	0.4
	+

	Pseudoscorpionida
	Cheliferidae
	
	
	
	
	
	1
	0.12
	+
	
	
	
	
	
	1
	0.05
	+

	Total
	
	
	827
	
	
	
	859
	
	
	
	296
	
	
	
	1982
	
	

	Number of groups
	
	
	34
	
	
	
	29
	
	
	
	25
	
	
	
	46
	
	


[bookmark: OLE_LINK110][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Note: +++: Dominant group (average density accounting for more than 10% of the total); ++: Frequent group (average density accounting for 1-10% of the total); +: Rare group (average density accounting for less than1% of the total).


Table S4 Abundance and percentages of principal soil faunal groups from litterbags of R. lapponicum litter decomposition in the three study sites.
	
	
	
	
	CF
	
	
	
	AS
	
	
	
	AM
	
	
	
	Total
	

	
	Soil faunal group
	
	Number of individuals
	Percent
(%)
	Abundance
	
	Number of individuals
	Percentage
(%)
	Abundance
	
	Number of individuals
	Percentage
(%)
	Abundance
	
	Number of individuals
	Percentage
(%)
	Abundance

	Collembola
	Poduridae
	
	101
	22.05
	+++
	
	69
	11.06
	+++
	
	46
	25.27
	+++
	
	216
	17.09
	+++

	
	Onychiuridae
	
	59
	12.88
	+++
	
	95
	15.22
	+++
	
	7
	3.85
	++
	
	161
	12.74
	+++

	
	Sminthuidae
	
	4
	0.87
	+
	
	
	
	
	
	
	
	
	
	4
	0.32
	+

	
	Isotomidae
	
	36
	7.86
	+++
	
	18
	2.88
	++
	
	
	
	
	
	54
	4.27
	++

	
	Neanuridae
	
	1
	0.22
	+
	
	
	
	
	
	6
	3.3
	++
	
	7
	0.55
	

	Prostigmata
	Erythraeidae
	
	
	
	
	
	
	
	
	
	3
	0.16
	+
	
	3
	0.24
	+

	
	Pygmephoridae
	
	7
	1.53
	++
	
	19
	3.04
	++
	
	16
	8.79
	++
	
	42
	3.32
	++

	
	Bdellidae
	
	1
	0.22
	+
	
	5
	0.8
	+
	
	1
	0.55
	+
	
	7
	0.56
	+

	
	Stigmaeidae
	
	5
	1.09
	++
	
	10
	1.6
	++
	
	
	
	
	
	15
	1.19
	++

	Mesostigmata
	Parasitidae
	
	2
	0.44
	+
	
	
	
	
	
	
	
	
	
	2
	0.16
	+

	
	Laelapidae
	
	25
	5.46
	++
	
	28
	4.49
	++
	
	28
	15.38
	+++
	
	81
	6.41
	++

	
	Ameroseiidae
	
	30
	6.55
	++
	
	81
	12.98
	+++
	
	44
	24.18
	+++
	
	155
	12.26
	+++

	
	Parholaspididae
	
	23
	5.02
	++
	
	38
	6.09
	++
	
	
	
	
	
	61
	4.83
	++

	Oribatid
	Liacaridae
	
	76
	16.59
	+++
	
	162
	25.96
	+++
	
	3
	1.65
	++
	
	241
	19.07
	+++

	
	Oribatuloidae
	
	
	
	
	
	28
	4.49
	++
	
	
	
	
	
	28
	2.22
	++

	
	Nothridae
	
	29
	6.33
	++
	
	4
	0.64
	+
	
	
	
	
	
	33
	2.61
	+

	
	Palaeacaridae
	
	2
	0.44
	+
	
	3
	0.48
	+
	
	
	
	
	
	5
	0.4
	+

	
	Galumnidae
	
	3
	0.66
	+
	
	36
	5.77
	++
	
	
	
	
	
	39
	3.09
	++

	
	Damaeidae
	
	1
	0.22
	+
	
	2
	0.32
	
	
	
	
	
	
	3
	0.24
	+

	
	Lohmannidae
	
	3
	0.66
	+
	
	2
	0.32
	+
	
	
	
	
	
	5
	0.4
	+

	Diplura
	Japygidae
	
	5
	1.09
	++
	
	4
	0.64
	+
	
	2
	1.1
	++
	
	11
	0.87
	+

	Diptera 
	Chironomidae
	
	19
	4.15
	++
	
	8
	1.28
	++
	
	
	
	
	
	27
	2.14
	++

	
	Anisopodidae
	
	9
	1.97
	++
	
	4
	0.64
	+
	
	2
	1.1
	++
	
	13
	1.03
	++

	
	Dolichopodidae
	
	1
	0.22
	+
	
	1
	0.16
	+
	
	2
	1.1
	++
	
	4
	0.32
	+

	Coleoptera
	Staphylinidae
	
	3
	0.66
	+
	
	
	
	
	
	
	
	
	
	5
	0.4
	+

	
	Ptiliidae
	
	2
	0.44
	+
	
	
	
	
	
	2
	1.1
	++
	
	2
	0.16
	+

	
	Anthribidae
	
	
	
	
	
	
	
	
	
	2
	1.1
	++
	
	2
	0.16
	+

	Lepidoptera
	Noctuidae
	
	
	
	
	
	
	
	
	
	3
	1.65
	
	
	3
	0.24
	+

	
	Geometridae
	
	1
	0.22
	+
	
	2
	0.48
	+
	
	4
	2.2
	++
	
	3
	0.24
	+

	Psocoptera
	Liposscelididae
	
	1
	0.22
	+
	
	
	
	
	
	4
	2.2
	++
	
	5
	0.3
	+

	
	Sphaeropsocidae
	
	2
	0.44
	+
	
	2
	0.32
	+
	
	3
	1.65
	++
	
	8
	0.64
	+

	
	Myopsocidae
	
	1
	0.22
	+
	
	3
	0.48
	+
	
	
	
	
	
	7
	0.56
	+

	Araneae
	Lycosidae
	
	1
	0.22
	+
	
	
	
	
	
	6
	3.3
	++
	
	1
	0.08
	+

	Scorpiones
	Selenopidae
	
	
	
	
	
	
	
	
	
	6
	3.3
	
	
	6
	0.48
	+

	Geolophilomorpha
	Scolopendrellidae
	
	4
	0.88
	+
	
	
	
	
	
	
	
	
	
	4
	0.32
	+

	
	Chilopoda
	
	1
	0.22
	+
	
	
	
	
	
	
	
	
	
	1
	0.08
	+

	Total
	
	
	458
	
	
	
	624
	
	
	
	190
	
	
	
	1272
	
	

	Number of groups
	
	
	31
	
	
	
	23
	
	
	
	17
	
	
	
	37
	
	


Note: +++: Dominant group (average density accounting for more than 10% of the total); ++: Frequent group (average density accounting for 1-10% of the total); +: Rare group (average density accounting for less than1% of the total).
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