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Table S1 The experiment treatments set in this study.
	
	Treatments
	Soil
	Biochar
	Abbreviation

	1
	[bookmark: OLE_LINK108]Unamended acid soil
	100 g
	0 g
	G0

	2
	[bookmark: OLE_LINK109]300BC–amended acid soil
	100 g
	3 g
	G3

	3
	500BC–amended acid soil
	100 g
	3 g
	G5

	4
	700BC–amended acid soil
	100 g
	3 g
	G7

	5
	[bookmark: OLE_LINK110]Unamended alkaline soil
	100 g
	0 g
	X0

	6
	300BC–amended alkaline soil
	100 g
	3 g
	X3

	7
	500BC–amended alkaline soil
	100 g
	3 g
	X5

	8
	700BC–amended alkaline soil
	100 g
	3 g
	X7




Table S2 The calculation methods of DOM spectral parameters.
	Parameters
	Calculation methods

	a254 (m-1)
	[bookmark: OLE_LINK7]a254=2.303×UV254/r, where UV254 is the UV–Vis absorbance at 254 nm, and r is the path length.

	[bookmark: OLE_LINK18]Spectral slope ratio (SR)
	[bookmark: OLE_LINK9][bookmark: OLE_LINK8]SR=S275-295/S350-400, a(λ)=a(λ0)×exp[S×(λ0–λ)], Where S is the spectral slope, a(λ) is the absorption coefficient (m-1) at wavelength λ, and λ0 is the reference wavelength (nm).

	Humification index (HIX)
	HIX=area(Ex=254 nm, Em=435–480 nm)/area(Ex=254 nm, Em=300–345 nm), where Ex and Em are excitation and emission wavelength, respectively.

	[bookmark: OLE_LINK61]Biological index (BIX)
	[bookmark: OLE_LINK5]BIX=F(Ex=310 nm, Em=380 nm)/F(Ex=310 nm, Em=430 nm), where F is 
fluorescence intensity, and Ex and Em are excitation and emission wavelength, respectively.

	Fluorescence intensity (FI)
	FI=F(Ex=370 nm, Em=450 nm)/F(Ex=370 nm, Em=500 nm), where F is 
fluorescence intensity, and Ex and Em are excitation and emission wavelength, respectively.




Table S3 The UV–Vis and EEM spectral index of soil DOM.
	Treatment
	a254 (m-1)
	SR
	HIX
	BIX
	FI

	G0
	12.20±0.89 d
	0.54±0.04 c
	0.36±0.03 d
	0.90±0.03 b
	1.75±0.07 bc

	G3
	88.71±2.07 a
	0.58±0.02 c
	2.43±0.09 a
	1.41±0.02 a
	2.70±0.30 a

	G5
	38.29±0.73 b
	0.65±0.01 b
	1.85±0.13 b
	1.39±0.02 a
	1.95±0.05 b

	G7
	31.48±0.63 c
	0.71±0 a
	1.47±0.05 c
	0.69±0 c
	1.56±0.03 c

	X0
	8.18±0.11 b
	1.20±0.04 a
	0.55±0.01 d
	0.97±0.06 c
	1.84±0.01 c

	X3
	42.39±1.21 a
	0.54±0.01 c
	1.95±0.03 a
	1.44±0.02 b
	2.74±0.02 a

	X5
	5.51±0.12 c
	1.23±0 a
	0.32±0.01 c
	1.03±0.01 c
	1.84±0.05 c

	X7
	7.36±0.88 b
	0.96±0.09 b
	0.69±0.02 b
	1.91±0.04 a
	2.49±0.09 b


[bookmark: OLE_LINK66]Note: HIX: humification index; BIX: biological index; FI: fluorescence index. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[bookmark: _Hlk154564407]Table S4 The assignment and sign of peaks in synchronous and asynchronous (in parentheses) 2D–COS–SFS maps of acid soil DOM.
	Position (nm)
	Peak assignment
	Sign

	
	
	278
	325
	370

	278
	protein–like fluorescence
	+
	+ (+)
	+ (-)

	325
	fulvic–like fluorescence
	
	+
	+ (-)

	370
	humic–like fluorescence
	
	
	+


Note: +: positive correlation; -: negative correlation.

Table S5 The assignment and sign of peaks in synchronous and asynchronous (in parentheses) 2D–COS–SFS maps of alkaline soil DOM.
	Position (nm)
	Peak assignment
	Sign

	
	
	278
	322
	370

	278
	protein–like fluorescence
	+
	+ (-)
	+ (+)

	325
	fulvic–like fluorescence
	
	+
	+ (+)

	370
	humic–like fluorescence
	
	
	+


[bookmark: OLE_LINK3]Note: +: positive correlation; -: negative correlation.

[bookmark: OLE_LINK23][bookmark: OLE_LINK35]Table S6 The assignment and sign of peaks in synchronous and asynchronous (in parentheses) 2D–COS–FTIR maps of acid soil DOM.
	Position (cm-1)
	Peak assignment
	Sign

	
	
	1660
	1567
	1401
	1117
	860

	[bookmark: _Hlk87133997]1660
	C=O
	+
	+ (-)
	- (+)
	+ (+)
	+ (+)

	1567
	–COOH
	
	+
	- (+)
	+ (+)
	+ (+)

	1401
	phenolic –OH
	
	
	+
	- (-)
	- (-)

	1117
	C–O
	
	
	
	+
	+ (+)

	860
	aromatic C–H
	
	
	
	
	+


Note: +: positive correlation; -: negative correlation.

Table S7 The assignment and sign of peaks in synchronous and asynchronous (in parentheses) 2D–COS–FTIR maps of alkaline soil DOM.
	Position (cm-1)
	Peak assignment
	Sign

	
	
	1669
	1565
	1386
	1130
	829

	1669
	C=O
	+
	+ (-)
	+ (-)
	+ (+)
	+ (+)

	1565
	–COOH
	
	+
	+ (+)
	+ (+)
	+ (+)

	1386
	phenolic –OH
	
	
	+
	+ (+)
	+ (+)

	1130
	C–O
	
	
	
	+
	+ (-)

	829
	aromatic C–H
	
	
	
	
	+


Note: +: positive correlation; -: negative correlation.

[image: ]
[bookmark: _Hlk181018274]Fig. S1. Effect of CSBC on soil pH (a–b), Eh (c–d), and DOC (e–f). G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil. Different letters indicate significant differences between treatments (P < 0.05).

[image: ]
[bookmark: _Hlk154565221]Fig. S2. UV–Vis absorption spectra of acid (a) and alkaline (b) soil DOM. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[image: ]
Fig. S3. Synchronous fluorescence spectra of acid soil (a) and alkaline soil (b) DOM. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[image: ]
Fig. S4. Fourier transform infrared spectra of acid soil (a) and alkaline soil (b) DOM. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[image: ]
Fig. S5. Alpha diversity indices (a) and principal coordinates analysis (b) of soil microbial community in different treatments. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[image: ]
[bookmark: OLE_LINK76]Fig. S6. The composition of soil microbial community in different treatments at phylum (a) and genus (b) level. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.

[image: ]
Fig. S7. Linear discriminant analysis (LDA) of microbial community for different treatments in acid (a) and alkaline (b) soil. G0: unamended acid soil; G3: 300BC–amended acid soil; G5: 500BC–amended acid soil; G7: 700BC–amended acid soil; X0: unamended alkaline soil; X3: 300BC–amended alkaline soil; X5: 500BC–amended alkaline soil; X7: 700BC–amended alkaline soil.
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