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Table S1. Summary of plot variables used for the quantification of stand characteristics and carbon stock (aboveground and soil) in subtropical evergreen broadleaved forests in eastern China. SD = standard deviation. Number of sample plots used for aboveground carbon stock were 80 while for soil organic carbon stock were 65. 
	Variable
	
	Vegetation part
	Soil part (0-20 cm) 

	
	Unit
	Mean
	SD
	Mean
	SD

	Dependent variable
	
	
	
	
	

	Carbon stock
	Mg ha-1
	80.53
	53.67
	84.44
	25.69

	Stand structural diversity 
	
	
	
	
	

	Tree species diversity index 
	unitless
	1.80
	0.54
	1.72
	0.52

	Tree DBH diversity index 
	unitless
	1.31
	0.38
	1.23
	0.37

	Tree height diversity index
	unitless
	1.49
	0.36
	1.48
	0.38

	Other stand characteristics
	
	
	
	
	

	Stand age
	year
	72.60
	40.38
	70.82
	40.68

	Site productivity
	m3 ha-1 year-1
	3.92
	2.08
	3.34
	1.70

	Stand density
	stems ha-1
	5144.03
	2636.61
	4791.80
	2678.07


DBH, tree diameter at breast height

Table S2. Simple linear regression relationship between stand age, stand characteristics, and C stocks in the subtropical evergreen broadleaved forests in eastern China. Values indicate the coefficient of determination (R2) from simple linear regression analysis. All coefficients are significant at *, P < 0.05; **, P < 0.01; ***, P < 0.001; ns, not significant. Relationships showing a negative slope are indicated with negative signs. 
	Stand variables
	ACS (Mg ha-1)
	SOCS (Mg ha-1)
	Stand age (year)

	Tree species diversity
	-0.01ns
	<0.01ns
	0.01ns

	Tree DBH diversity
	0.49***
	<0.01ns
	0.39***

	Tree height diversity
	0.13***
	<0.01ns
	0.30***

	Stand age (year)
	0.50***
	<0.01ns
	

	Site productivity (m3 ha-1 year-1)
	0.41***
	0.02ns
	0.02ns

	Stand density (stems ha-1)
	<0.01ns
	0.01ns
	0.01ns


ACS: aboveground C stock, and SOCS: soil organic C stock




Table S3. Synthetic model obtained from a series of regression analyses of a response variable (aboveground C stock) on each of stand structural diversity (species, DBH and height diversity; first series), other stand characteristics (stand sage, stand density and site productivity; second series), and a combination of stand structural diversity and other stand characteristics (third series). For each predictor variable, their importance (Imp.), regression coefficient (Coeff.) and standardized regression coefficient (Beta) are given. The results are averaged over all seven possible models using AICc-wi (the Akaike information criterion weight) as a weighting criterion for first and second series, but averaged over all 63 possible models using AICc-wi for third series. Significant coefficients (P < 0.05) are given in bold.
	
	Synthetic model of first series
	
	Synthetic model of second series
	
	Synthetic model of third series

	Predictor variable
	Imp.
	Coeff.
	Beta
	
	Imp.
	Coeff.
	Beta
	
	Imp.
	Coeff.
	Beta

	Constant
	---
	-14.26
	0.00
	
	---
	-29.71
	0.00
	
	---
	-5.70
	0.00

	Species diversity
	0.97
	-23.54
	-0.24
	
	
	
	
	
	0.96
	-15.98
	-0.16

	Height diversity
	0.28
	-8.50
	-0.06
	
	
	
	
	
	0.77
	-21.03
	-0.14

	DBH diversity
	1.00
	106.23
	0.75
	
	
	
	
	
	0.90
	30.13
	0.21

	Stand age
	
	
	
	
	1.00
	0.81
	0.61
	
	1
	0.78
	0.59

	Site productivity
	
	
	
	
	1.00
	14.50
	0.56
	
	1
	12.05
	0.47

	Stand density
	
	
	
	
	0.70
	-0.002
	-0.11
	
	0.42
	-0.002
	-0.08












Table S4. The best model obtained from a series of regression analyses of a response variable (soil organic C stock) on each of stand structural diversity (species, DBH and height diversity; first series), other stand characteristics (stand sage, stand density and site productivity; second series), and a combination of stand structural diversity and other stand characteristics (third series). For each predictor variable, the regression coefficient (Coeff.), standardized regression coefficient (Beta), t-test and P-value are given. The coefficient of determination (R2), F-test, P-value and Akaike Information Criterion (AICc) of the model are also given. For each effect of first and second series, all 7 possible models were tested, while all 63 possible models were tested for third series. See Table S5 for the contribution to the models of all variables tested. Detailed statistics of all models for first, second and third series are provided in Tables S12, S13 and S14, respectively. P values < 0.05 are given in bold.
	Model and predictor variable
	Coeff.
	Beta
	t
	P 
	R2
	AICc

	Effects of stand structural diversity

	Model1
	0.10
	0.751
	0.002
	611.75

	Constant 
	80.46
	0.00
	6.25
	<0.001
	
	

	Height diversity
	2.69
	0.04
	0.32
	0.751
	
	

	Effects of other stand characteristics

	Model
	0.99
	0.324
	0.02
	610.84

	Constant
	90.70
	0.00
	12.83
	<0.001
	
	

	Site productivity
	-1.88
	-0.12
	-0.99
	0.324
	
	

	Joint effect of stand structural diversity and other characteristics

	Model
	0.99
	0.324
	0.02
	610.84

	Constant
	90.70
	0.00
	12.83
	<0.001
	
	

	Site productivity
	-1.88
	-0.12
	-0.99
	0.324
	
	


1 The value under t column represents F-test of the model 


Table S5. Synthetic model obtained from a series of regression analyses of a response variable (soil organic C stock) on each of stand structural diversity (species, DBH and height diversity; first series), other stand characteristics (stand sage, stand density and site productivity; second series), and a combination of stand structural diversity and other stand characteristics (third series). For each predictor variable, their importance (Imp.), regression coefficient (Coeff.) and standardized regression coefficient (Beta) are given. The results are averaged over all seven possible models using AICc-wi (the Akaike information criterion weight) as a weighting criterion for first and second series, but averaged over all 63 possible models using AICc-wi for third series. Significant coefficients (P < 0.05) are given in bold.
	
	Synthetic model of first series
	
	Synthetic model of second series
	
	Synthetic model of third series

	Predictor variable
	Imp.
	Coeff.
	Beta
	
	Imp.
	Coeff.
	Beta
	
	Imp.
	Coeff.
	Beta

	Constant
	---
	83.10
	0.00
	
	---
	88.70
	0.00
	
	---
	88.34
	0.00

	Species diversity
	0.43
	-0.69
	-0.01
	
	
	
	
	
	0.29
	-1.58
	-0.03

	Height diversity
	0.44
	2.92
	0.04
	
	
	
	
	
	0.29
	1.59
	0.02

	DBH diversity
	0.43
	-0.13
	-0.002
	
	
	
	
	
	0.29
	-0.93
	-0.01

	Stand age
	
	
	
	
	0.39
	0.04
	0.06
	
	0.30
	0.04
	0.06

	Site productivity
	
	
	
	
	0.50
	-1.80
	-0.12
	
	0.40
	-1.93
	-0.13

	Stand density
	
	
	
	
	0.47
	-0.001
	-0.11
	
	0.36
	-0.001
	-0.11





Table S6. Collinearity statistics for each characteristics of the stand within multiple regressions model of each of aboveground C and soil organic C stock.
	Predictor variables
	
	Collinearity Statistics

	
	
	Tolerance
	VIF

	Aboveground C stock as a response variable

	Species diversity
	
	0.83
	1.20

	Height diversity
	
	0.56
	1.79

	DBH diversity
	
	0.36
	2.78

	Site productivity
	
	0.58
	1.71

	Stand age
	
	0.51
	1.95

	Stand density
	
	0.68
	1.47

	Soil C stock as a response variable

	Species diversity
	
	0.79
	1.27

	Height diversity
	
	0.52
	1.94

	DBH diversity
	
	0.39
	2.56

	Site productivity
	
	0.65
	1.54

	Stand age
	
	0.51
	1.96

	Stand density
	
	0.65
	1.55





Table S7. Direct, indirect, and total standardized effects of predictors on aboveground C stock based on structural equation models (SEMs). The upper section of table (model A) showing the direct standardized effect of stand characteristics on aboveground C stock (see Fig. 4a). The lower section of table (model B) showing the direct, indirect, and total effects of stand age on aboveground C stock; and also direct effect on other stand characteristics (see Fig. 4b). Significant effects are at *, P < 0.05; **, P < 0.01; ***, P < 0.001; and ns, not significant.
	SEM model and response variable 
	Predictors within each model

	
	Stand age
	Species diversity
	DBH diversity
	Height diversity
	Site productivity 
	Stand density

	
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total

	A, stand characteristics model in Fig. 4a

	ACS
	0.61
***
	-----
	0.61
***
	-0.19
***
	-----
	-0.19
***
	0.24
***
	-----
	0.24
***
	-0.14
*
	-----
	-0.14
*
	0.46
***
	-----
	0.46
***
	-----
	-----
	-----

	B, stand age model in Fig. 4b

	ACS
	0.59
***
	0.11
ns
	0.70
***
	-0.16
*
	-----
	-0.16
*
	0.21
***
	-----
	0.21
***
	-0.15
*
	-----
	-0.15
*
	0.48
***
	-----
	0.48
***
	-0.08
ns
	-----
	-0.08
ns

	Species diversity
	0.16
ns
	-----
	0.16
ns
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----

	DBH diversity
	0.63
***
	-----
	0.63
***
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----

	Height diversity
	0.55
***
	-----
	0.55
***
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----

	Site productivity
	0.15
ns
	-----
	0.15
ns
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----

	Stand density
	-0.09
ns
	-----
	-0.09
ns
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	-----




Table S8 Correlation coefficients between stand structural (tree DBH and height) diversity and each of 90-percentile diameter/height and coefficient of variation in diameter/height of trees.
	Stand variables
	CV of D
	P90 of D
	CV of H
	P90 of H

	Tree DBH diversity
	0.681**
	0.243*
	0.322**
	0.073ns

	Tree height diversity
	0.433**
	0.127ns
	0.576**
	0.114ns





CV: coefficient of variance; D: tree diameter; H: tree height; and P90: 90 percentile; indicated with asterisks if statistically significant (*: P < 0.05; **: P < 0.01; ***: P < 0.001; ns: not significant)


Figure Legends
Fig. S1 a) Number of trees per stand (trees 0.04ha-1); b) stand volume (m3 ha-1); c) stand aboveground biomass (Mg ha-1); and d) standard deviation of stand aboveground biomass of 80 subtropical forest plots. 
[image: ]
Fig. S2 Relationship between the log of basal area (m2 ha-1) and log of diameter at breast height (DBH, cm) for all tree species (DBH > 5cm) across 80 subtropical forest plots. 
[image: ]

Fig. S3. Comparison of the individual tree aboveground biomass (DBH ≥ 5 cm) estimated with Brown’s (1989) equation and a) simple geometric equation, and b, c) Chave et al.’s (2005) moist forest equations. The dashed line represents a 1:1 theoretical relationship; the solid line represents the observed relationship. It should be noted here that the individuals having specific wood density were used for the comparison purpose only.
For panel (a) of the graph; a simple geometrical equation suggests that the total aboveground biomass (AGB, in kg) of a tree with diameter D should be proportional to the product of wood density (ρ, oven-dry wood over green volume), times trunk basal area (BA= π D2/4), times total tree height (H). Hence, the following relationship should hold across forests: 
		(a)
Dawkins (1961) and Gray (1966) predicted a constant form factor (F) across broadleaf species, with F = 0.06 (Cannell, 1984).
For panels (b. c) of the graph, the best predictive models proposed by Chave et al. (2005) for moist forests were used to estimate the AGB (kg) of each individual tree.
		(b)
	(c)

[image: ]


Fig. S4 The distribution of (a) diameter and (b) height in subtropical evergreen broadleaved forests in different forest development stages. The diameter class interval used in the graph is 8 cm while height class interval is 3 m. The vertical bars are mean + SD.  A log10 scale is used for the Y-axis in each graph.
[image: ]

Fig. S5 Best-fit structural equation models for soil organic C stock; a) combining species diversity, DBH diversity, height diversity, stand age, stand density and site productivity (stand characteristics model), b) stand age as a primary predictor variable by testing the direct and indirect effects through mediation of stand characteristics (stand age model), across all 65 subtropical forest plots. Values give the standardized coefficients for the relationship and correlation between variables; all coefficients are significant at *, P < 0.05; **, P <0.01; ***, P < 0.001; ns, non-significant; and coefficient of determination (R2) for response variable are indicated. Epsilons (ɛ) within small circle represent the error term for downstream variables, ellipse represents response variable (soil organic C stock), and squares or rectangles represent predictor variables. But in case of model (b), the squares or rectangles with white fill color represent mediators while with gray fill represent primary variable. Model fit statistics for each of the stand characteristics and  stand age models are Chi-square = 4.62 and 7.50, df = 6 and 5, P-value = 0.593 and 0.186, CFI = 1.00 and 0.97, GFI = 0.98 and 0.97, CMIN/df = 0.77 and 1.50, RMSEA < 0.001 and = 0.09.
[image: ]
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