Appendix:
Table A1：The characteristics of the root system
	Parameters
	Explanatory notes

	The volume fraction of roots
	the volume of roots/volume of undisturbed soil core

	Length
	Maximum of the Feret Diameters
Feret diameter is defined as the distance between two tangent planes of a particle in a given direction

	Breadth
	Largest distance between two parallel lines touching the object without intersecting it and lying in a plane orthogonal to the maximum Feret diameter

	Width
	Minimum of the Feret Diameters

	Thickness 
	The largest segment that touches the object by its endpoints and lying in a plane orthogonal to the maximum Feret diameter and orthogonal to the breadth diameter

	OrientationPhi
	Phi orientation of the particle in degrees [0,+90], computed with the inertia moments. It defines with OrientationTheta the eigenvector of the largest eigenvalue of the covariance matrix

	OrientationTheta
	Theta orientation of the particle in degrees [-180,180], computed with the inertia moments. It defines with OrientationPhi the eigenvector of the largest eigenvalue of the covariance matrix

	Shape
	The shape factor is defined as shape=Area3/(36×𝜋×Volume2)

	Tortuosity 
	Tortuosity is defined as the ratio between the length of the path and the distance between its ends along the z-axis. In our case, the distance between the ends of the curve is given by the number of planes along the z-axis

	Fractal dimension
	A fractal dimension is a number greater than 2 and strictly lower than 3. The result is 2 in the case of standard geometric surfaces. Applied to 3D images the fractal dimension is quite an effective indicator to measure and compare the roughness of a surface. It is also a good indicator to evaluate how the curve fills the space. The less smooth the surface is, the bigger the fractal dimension. It can also be interpreted as a quantification of how complex the surface is and how it fills the space

	Flatness 
	The ratio of the smallest to the medium eigenvalue of the covariance matrix

	EqDiameter
	The equivalent diameter is the diameter of the sphere of the same volume

	VoxelFaceArea
	This value is the sum of voxel surfaces that are on the outside of each connected component

	Euler
	Connectedness indicator. It is an indicator of the connectivity of a 3D complex structure





Table A2：Proportion of root decomposition at different decomposition periods (Note: upper case letters indicate significant differences between different soil layers, Lower case letters indicate significant differences between decomposition times (p <= 0.05))
	Forest type
	Soil layer
	4 months
	8 months
	12 months
	Root decomposition rate

	

Cunninghamia 
lanceolata
	0-10cm
	8.17%(±8.19%)  Aa
	5.78%(±3.80%)  Ba
	4.93%(±4.37%)  Aa
	0.058 (±0.06) A

	
	10-20cm
	11.00%(±8.16%)  Ab
	4.66%(±3.73%)  Bab
	4.23%(±3.22%)  Aa
	0.035 (±0.028) A

	
	20-30cm
	8.10%(±8.16%)  Aa
	3.83%(±3.73%)  ABa
	4.33%(±3.22%)  Aa
	0.051 (±0.047) A

	
	30-40cm
	8.37%(±6.55%)  Ab
	3.33%(±1.44%)  ABa
	2.11%(±1.41%)  Aa
	0.038 (±0.033) A

	
	40-50cm
	8.32%(±8.47%)  Aa
	1.25%(±1.36%)  Aa
	4.45%(±7.29%)  Aa
	0.029 (±0.024) A

	
	50-60cm
	8.91%(±8.95%)  Ab
	1.65%(±1.13%)  Aa 
	1.05%(±1.47%)  Aa
	0.033 (±0.021) A

	

Pinus 
taeda
	0-10cm
	14.79%(±9.28%)  Ab
	4.8%(±2.66%)  ABa
	9.92%(±6.04%)  Bab
	0.067 (±0.046) AB

	
	10-20cm
	12.00%(±8.73%)  Aa
	8.84%(±5.91%)  Ba
	5.74%(±2.75%)  ABa
	0.083 (±0.055) AB

	
	20-30cm
	11.31%(±10.92%)  Aa
	7.91%(±7.53%)  Ba
	4.41%(±3.99%)  ABa
	0.051 (±0.047) AB

	
	30-40cm
	7.18%(±9.77%)  Aa
	3.97%(±3.24%)  ABa
	2.07%(±2.64%)  Aa
	0.086 (±0.063) B

	
	40-50cm
	4.40%(±3.54%)  Aa
	1.65%(±1.71%)  Aa
	2.76%(±1.98%)  Aa
	0.066 (±0.045) B

	
	50-60cm
	5.82%(±6.34%)  Aa
	5.87%(±6.21%)  ABa
	4.14%(±9.37%)  ABa
	0.034 (±0.026) A



