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Supplementary Tables
Table S1: Soil physicochemical properties, microbial properties, vector length, vector angle, and EMF of Cryptomeria japonica plantations under different stand ages (9, 15, 25, 35, and 55 years) in the bulk and rhizosphere soils. Values are mean ± standard error (n = 6). Different uppercase letters (A, B, and C) indicate that means are significantly different (P < 0.05) among different stand ages within bulk soil; whereas different lowercase letters (a, b,and c) indicate that means are significantly different (P < 0.05) among different stand ages within rhizosphere soil. The number of asterisks indicates the level of difference between bulk and rhizosphere soils of the same stand age. * P < 0.05, ** P < 0.01, *** P < 0.001.
	
	compartment
	Stand age (year)

	
	
	9
	15
	25
	35
	55

	Soil pH
	Bulk soil
	4.60±0.04A
	4.54±0.03A
	3.99±0.04C
	4.22±0.05BC
	4.34±0.12AB

	
	Rhi. soil
	4.56±0.10a
	3.84±0.05b***
	3.56±0.11bc**
	3.62±0.08bc**
	3.48±0.02c***

	SWC (%)
	Bulk soil
	25.13±3.31C
	36.55±1.10B
	50.19±0.56A
	50.19±1.30A
	44.34±1.36A

	
	Rhi. soil
	35.94±2.96c*
	54.87±1.18ab***
	55.45±2.12ab*
	63.25±2.08a**
	53.28±2.51b*

	DOC (mg kg-1)
	Bulk soil
	18.97±0.34C
	22.72±0.77BC
	26.85±1.31AB
	28.33±1.72AB
	30.33±2.43A

	
	Rhi. soil
	38.15±3.07c**
	95.72±5.31b***
	123.38±4.93ab***
	138.59±18.44a**
	138.74±4.58a***

	IN (mg kg-1)
	Bulk soil
	100.58±6.25C
	121.79±5.69BC
	247.27±15.13A
	210.62±12.32A
	163.72±8.85B

	
	Rhi. soil
	306.89±5.21a***
	519.39±25.54c***
	466.09±16.63c***
	657.96±7.86a***
	589.48±18.59b***

	SAP (mg kg-1)
	Bulk soil
	5.79±0.43A
	4.25±0.49A
	1.05±0.39B
	1.19±0.17B
	2.01±0.37B

	
	Rhi. soil
	6.74±1.15ab
	5.42±0.76ab
	3.70±0.42b**
	5.42±0.66ab**
	8.96±1.31a**

	C:N ratio
	Bulk soil
	0.19±0.01A
	0.19±0.01A
	0.11±0.01C
	0.14±0.01BC
	0.19±0.01AB

	
	Rhi. soil
	0.12±0.01c**
	0.19±0.01b
	0.27±0.02a***
	0.21±0.03ab
	0.24±0.01ab**

	C:P ratio
	Bulk soil
	3.36±0.25B
	5.80±0.81B
	45.78±14.12A
	25.81±3.30AB
	21.18±7.69AB

	
	Rhi. soil
	6.28±0.85c*
	19.79±3.56abc**
	35.24±3.79a
	28.01±5.74ab
	18.27±4.02bc

	N:P ratio
	Bulk soil
	17.61±1.15B
	30.99±4.58B
	419.94±132.82A
	201.58±42.37AB
	105.22±28.77B

	
	Rhi. soil
	50.99±6.91b**
	108.72±20.02ab**
	134.05±15.39a
	130.68±15.68a
	76.92±16.70ab

	MBC (mg kg-1)
	Bulk soil
	55.96±8.93C
	130.52±18.00B
	212.71±16.95A
	217.98±24.40A
	238.48±10.44A

	
	Rhi. soil
	166.97±25.71b*
	260.28±14.07ab**
	304.08±29.69a*
	328.05±26.85a
	295.64±34.60a

	MBN (mg kg-1)
	Bulk soil
	5.33±0.29C
	10.59±0.87B
	17.56±0.32A
	16.87±0.47A
	15.97±0.58A

	
	Rhi. soil
	15.58±1.85c**
	27.12±0.90b***
	30.98±0.45b***
	39.36±2.49a***
	25.63±1.90b**

	MBP (mg kg-1)
	Bulk soil
	0.86±0.10D
	2.14±0.29C
	3.79±0.42AB
	4.81±0.29A
	3.55±0.40B

	
	Rhi. soil
	5.68±0.72b***
	8.99±0.80a***
	10.11±0.76a**
	12.06±0.30a***
	11.56±0.94a**

	MBC:MBN ratio
	Bulk soil
	10.65±1.77A
	12.33±1.28A
	12.18±1.08A
	12.96±1.42A
	15.09±1.08A

	
	Rhi. soil
	11.61±2.47a
	9.60±0.43a
	9.85±1.01a
	8.41±0.62a
	11.65±1.27a

	MBC:MBP ratio
	Bulk soil
	75.28±20.08A
	66.31±9.60A
	61.41±11.88A
	46.04±6.23A
	72.44±10.23A

	
	Rhi. soil
	30.87±4.74a
	30.13±3.19a**
	30.24±2.48a
	27.17±1.95a*
	25.73±2.24a**

	MBN:MBP ratio
	Bulk soil
	6.84±1.06A
	5.29±0.61AB
	4.95±0.61AB
	3.58±0.27B
	5.03±1.00AB

	
	Rhi. soil
	2.86±0.39a**
	3.14±0.29a**
	3.15±0.24a
	3.26±0.18a
	2.24±0.11a*

	BG
(μmol g-1 h-1)
	Bulk soil
	0.10±0.01C
	0.19±0.03BC
	0.42±0.05BC
	0.64±0.18B
	1.13±0.14A

	
	Rhi. soil
	1.25±0.26b**
	1.60±0.13b***
	1.90±0.22b**
	3.63±0.06a***
	[bookmark: _GoBack]2.53±0.19ab***

	NAG+LAP
(μmol g-1 h-1)
	Bulk soil
	0.18±0.03C
	0.27±0.03BC
	0.56±0.09B
	1.26±0.12A
	1.06±0.06A

	
	Rhi. soil
	1.04±0.09c***
	2.32±0.36b**
	2.75±0.18b***
	3.86±0.30a**
	1.34±0.12c

	AP
(μmol g-1 h-1)
	Bulk soil
	12.08±1.55B
	15.70±0.87B
	30.50±3.49A
	26.57±1.98A
	8.35±0.74B

	
	Rhi. soil
	23.81±2.23c*
	49.75±4.34b***
	54.65±5.25b*
	122.50±3.50a***
	43.85±1.65b***

	Enzymatic C:N
	Bulk soil
	0.88±0.03A
	0.94±0.04A
	0.96±0.03A
	0.88±0.05A
	1.00±0.02A

	
	Rhi. soil
	1.01±0.03b
	0.96±0.02b
	0.95±0.01b
	0.99±0.01b*
	1.09±0.02a**

	Enzymatic C:P
	Bulk soil
	0.48±0.01C
	0.54±0.02BC
	0.58±0.01B
	0.61±0.03B
	0.78±0.02A

	
	Rhi. soil
	0.70±0.03a**
	0.68±0.00a**
	0.69±0.01a***
	0.70±0.00a*
	0.73±0.01a*

	Enzymatic N:P
	Bulk soil
	0.55±0.01D
	0.58±0.01CD
	0.61±0.01C
	0.70±0.01B
	0.77±0.01A

	
	Rhi. soil
	0.69±0.01ab***
	0.71±0.01ab***
	0.73±0.01a***
	0.70±0.01ab
	0.67±0.01b***

	CUE
	Bulk soil
	0.46±0.03A
	0.47±0.02A
	0.36±0.03A
	0.44±0.03A
	0.37±0.03A

	
	Rhi. soil
	0.37±0.03ab
	0.44±0.02a*
	0.44±0.02a
	0.40±0.02ab
	0.33±0.03b

	Vector length
	Bulk soil
	1.01±0.04B
	1.08±0.04B
	1.13±0.03AB
	1.07±0.05B
	1.27±0.03A

	
	Rhi. soil
	1.23±0.04ab*
	1.18±0.02b*
	1.17±0.02b
	1.22±0.01b*
	1.31±0.02a

	Vector angle
	Bulk soil
	61.26±0.54A
	60.10±0.60AB
	58.76±0.56B
	55.04±0.43C
	52.32±0.36D

	
	Rhi. soil
	55.44±0.53ab***
	54.57±0.52ab***
	54.00±0.35b***
	54.87±0.25ab
	56.10±0.42a***

	EMF
	Bulk soil
	0.14±0.02D
	0.26±0.01C
	0.52±0.03AB
	0.57±0.03A
	0.45±0.02B

	
	Rhi. soil
	0.15±0.01c
	0.44±0.03b**
	0.51±0.03b
	0.70±0.03a*
	0.51±0.02b


SWC, soil water content; DOC, dissolved organic carbon; IN, inorganic nitrogen; SAP, soil available phosphorus; C:N, dissolved organic carbon to inorganic nitrogen ratio; C:P, dissolved organic carbon to soil available phosphorus ratio; N:P, inorganic nitrogen to soil available phosphorus ratio; MBC, microbial biomass carbon; MBN, microbial biomass nitrogen; MBP, microbial biomass phosphorus; BG, β-1,4-glucosidase; NAG, β-1,4-N-acetylglucosaminidase; LAP, L-leucine aminopeptidase; AP, acid phosphatase; Enzymatic C:N, ln (BG): ln (NAG+LAP); Enzymatic C:P, ln (BG): ln (AP); Enzymatic N:P, ln (NAG+LAP): ln (AP); CUE, carbon use efficiency; EMF, ecosystem multifunctionality.
[bookmark: OLE_LINK126]Table S2: The P values of multiple regression models. * P < 0.05, ** P < 0.01, *** P < 0.001.
	Response variables
	Explanatory variables
	P values

	Microbial C limitation in bulk soil
	CUE
	<0.001***

	
	MBC
	<0.001***

	
	IN
	0.031*

	Microbial C limitation in rhizosphere soil
	CUE
	<0.001***

	
	pH
	0.017*

	
	MBC:MBN
	0.060

	
	MBN:MBP
	0.084

	Microbial P limitation in bulk soil
	MBP
	<0.001***

	
	DOC
	<0.001***

	
	IN
	0.019*

	Microbial P limitation in rhizosphere soil
	CUE
	0.034*

	
	N:P
	0.070

	EMF in bulk soil
	Vector angle
	<0.001***

	
	AP
	<0.001***

	
	DOC
	0.002**

	
	SAP
	0.009**

	
	C:N
	0.022*

	
	pH
	0.037*

	EMF in rhizosphere soil
	IN
	<0.001***

	
	SWC
	<0.001***

	
	AP
	<0.001***

	
	C:N
	<0.001***

	
	Vector angle
	0.006**

	
	N:P
	0.019*



Supplementary Figures
Figure S1: Distribution of sampling plots along stand development chronosequence of Cryptomeria japonica plantations in the study area.
[image: D:/终稿图表/论文/Figure S1.tifFigure S1]
Figure S2: Changes of soil microbial biomass C, N, and P concentrations (A-C) and their ratios (D-F) in the bulk and rhizosphere soils with stand age. The shaded areas represent 95% confidence intervals. ns, P > 0.05, * P < 0.05, ** P < 0.01, *** P < 0.001.
[image: D:/终稿图表/论文/Figure S2.tifFigure S2]
Figure S3: Changes of soil enzymatic activities (A-C) and enzymatic C:N, C:P, and N:P activity ratios (D-F) in the bulk and rhizosphere soils with stand age. The shaded areas represent 95% confidence intervals. ns, P > 0.05, * P < 0.05, ** P < 0.01, *** P < 0.001.
[image: D:/终稿图表/论文/Figure S3.tifFigure S3]
Figure S4: Correlation (Pearson’s r) heatmap of 12 soil fertility parameters (SOC, STN, STP, DOC, IN, SAP, DON, NH4+, NO3-, MBC, MBN, and MBP) and 7 soil activity parameters (BG, NAG, LAP, AP, CBH, PPO and POD). The intensity of the color indicates the strength of the relationships between the variables (blue and red colors indicate positive and negative relationships, respectively). * P < 0.05, ** P < 0.01, *** P < 0.001. SOC, soil organic carbon; STN, soil total nitrogen; STP, soil total phosphorus; CBH, cellobiohydrolase; PPO, polyphenol oxidase; POD, peroxidase.
[image: D:/终稿图表/论文/Figure S4.tifFigure S4]

Figure S5: Relationships between ecosystem multifunctionality, vector length (A) and angle (B) in the bulk and rhizosphere soils. The shaded areas represent 95% confidence intervals. ns, P > 0.05, * P < 0.05, ** P < 0.01, *** P < 0.001.
[image: D:/终稿图表/论文/Figure S5.tifFigure S5]

Figure S6: Correlation (Pearson’s r) heatmap of vector length, vector angle, and EMF with soil physicochemical properties and microbial properties. The intensity of the color indicates the strength of the relationships between the variables (blue and red colors indicate positive and negative relationships, respectively). * P < 0.05, ** P < 0.01, *** P < 0.001.
[image: D:/终稿图表/论文/Figure S6.tifFigure S6]
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