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[bookmark: OLE_LINK48]Table S1 Soil sampling sites and soil properties (mean  SE, n=3).
	Soil
Properties
	2400 m
0–10 cm
	2400 m
70–80 cm
	3500 m
0–10 cm
	3500 m
70–80 cm
	4600 m
0–10 cm
	4600 m
70–80 cm

	Soil moisture
	11.490.03
	11.270.16
	49.440.21
	23.120.05
	44.300.10
	10.860.55

	pH
	5.810.03
	6.760.02
	5.040.03
	6.010.05
	4.610.04
	6.050.64

	SOC (g·kg–1)
	11.050.10
	5.530.32
	65.530.32
	4.570.61
	53.670.49
	10.482.50

	TN (g·kg–1)
	0.800.36
	0.500.00
	5.870.12
	0.500.10
	4.200.00
	0.530.06

	C:N
	17.3810.13
	11.070.64
	10.830.16
	9.352.11
	12.780.12
	10.482.50

	NH4+–N (mg·kg–1)
	1.110.06
	0.560.18
	2.040.19
	0.770.13
	4.680.55
	1.380.32

	NO3––N (mg·kg–1)
	1.530.27
	0.100.06
	2.390.36
	0.080.05
	3.010.59
	0.440.04

	DOC (mg·kg–1)
	184.8921.44
	39.197.81
	229.4036.17
	10.851.47
	72.528.16
	8.283.02

	DON (mg·kg–1)
	7.801.96
	5.250.59
	12.642.57
	1.970.38
	16.633.86
	5.632.18

	DOC:DON
	24.53±5.49
	7.60±2.01
	18.30±1.37
	5.62±1.25
	4.46±0.69
	1.57±0.60

	Feo + Alo (mg·kg–1)
	3.640.14
	3.550.50
	13.660.23
	8.320.72
	12.922.53
	7.240.17

	Fed + Ald (mg·kg–1)
	[bookmark: OLE_LINK43]1.910.19
	1.920.08
	8.120.68
	3.690.23
	10.631.84
	2.940.04

	Silt + Clay (%)
	21.411.10
	23.829.68
	83.960.72
	75.911.51
	92.470.11
	39.771.06

	POC (g·kg–1)
	3.380.17
	1.401.14
	36.524.42
	1.510.26
	9.470.44
	2.530.73

	MAOC (g·kg–1)
	11.771.47
	6.110.73
	19.740.81
	3.830.34
	44.1711.13
	2.040.22

	POC:MAOC
	0.290.04
	0.220.16
	1.860.27
	0.400.10
	0.220.06
	1.270.47

	Alkyl C (%)
	18.48
	30.49
	34.323.18
	56.180.00
	33.842.93
	62.500.00

	O-alkyl C (%)
	56.01
	40.55
	47.305.14
	32.650.00
	49.183.26
	24.380.00

	Alkyl C:O-alkyl C
	0.33
	0.75
	0.730.06
	1.720.00
	0.690.09
	2.560.00

	Aromaticity (%)
	11.09
	17.68
	10.252.71
	10.200.00
	3.751.92
	4.380.00

	MBC (mg·kg–1)
	491.93
	106.30
	976.18134.94
	70.4711.12
	1172.5291.72
	168.8237.32

	MBN (mg·kg–1)
	40.75
	15.30
	73.1411.57
	6.940.25
	125.3734.85
	7.202.35

	MBC:MBN
	12.07
	6.95
	13.41±1.40
	10.16±1.60
	9.74±2.26
	24.33±6.06

	Fungi (nmol·g–1)
	1.090.10
	0.210.03
	3.201.27
	0.350.42
	2.300.20
	0.120.02

	Bacteria (nmol·g–1) 
	11.421.20
	3.610.36
	24.318.91
	4.083.41
	18.861.19
	1.940.41

	Aerobes (nmol·g–1)
	1.880.23
	0.310.04
	5.122.23
	0.470.69
	3.700.30
	0.080.02

	Anaerobes (nmol·g–1)
	0.710.09
	0.110.02
	2.150.96
	0.190.33
	1.840.09
	0.020.02


[bookmark: OLE_LINK56]Note: SOC is the soil organic carbon; TN is the total nitrogen; DOC and DON are the dissolved organic carbon and nitrogen, respectively; Fed + Ald and Feo + Alo are the free and amorphous Al and Fe oxides, respectively; MBC and MBN are the microbial biomass carbon and nitrogen, respectively. Single values indicate composite samples without replicates.
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Fig. S1 Responses of CO2, N2O, and CH4 fluxes and their temperature sensitivity (Q10) to oxygen concentration in two soil depths. Individual flux rates and their Q10 values during the whole incubation were pooled together for the analysis. The solid circles represent surface soils (0–10 cm), whereas open circles indicate subsoils (70–80 cm). Solid lines and dashed lines represent linear regression fits for the surface soils and subsoils, respectively. The shaded area corresponds to the 95% confidence interval. The Q10 value of CH4 under 21% O2 represents the temperature sensitivity of methane uptake
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Fig. S2 Partial correlations (Pearson’s r) of CO2, N2O, and CH4 with soil physicochemical and microbial properties. Correlation changes after controlling for each soil property is presented. Difference between zero-order and partial correlations indicates the level of dependency of the correlation between a given variable and the corresponding fluxes. The color and numbers indicate the strength and sign of the correlation. (No change in color between controlled variable and zero-order = no dependency; decrease/increase of color intensity = loss of/gain of correlation.) Statistical significance is indicated by asterisks (*, P < 0.05; **, P < 0.01; ***, P < 0.001). Abbreviations of the variables are explained in Table 1
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Fig. S3 Partial correlations (Pearson’s r) of the Q10 values of CO2, N2O, and CH4 with soil physicochemical and microbial properties. Correlation changes after controlling for each soil property is presented. Difference between zero-order and partial correlations indicates the level of dependency of correlation between a given variable and the corresponding Q10 values. The color and numbers shown indicate the strength and sign of the correlation. (No change in color between controlled variable and zero-order = no dependency; decrease/increase of color intensity = loss of/gain of correlation.) Statistical significance is indicated by asterisks (*, P < 0.05; **, P < 0.01; ***, P < 0.001). Abbreviations are explained in Table 1
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