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Text S1 The characterization methods of biochar samples
The pH of biochar samples was measured in a 1:5 (w/v) suspension using a pH meter. The total carbon (C) and nitrogen (N) content were determined by an element analyzer (Vario EL cube, Elemental Instruments Co., Germany). A flame spectrophotometer was used to measure the potassium (K) and sodium (Na) content of biochar samples. And an inductively coupled plasma mass spectrometer (ICP-MS) was employed to test the calcium (Ca), magnesium (Mg), and iron (Fe) content of biochar. The surface structure of biochar samples was characterized using a scanning electron microscopy (SEM; S-4800, Hitachi Ltd., Japan). Fourier transform infrared spectroscopy (FTIR; Nicolet IS50, Thermo Scientific, USA) was used to determine the surface functional groups of samples. X-ray diffraction (XRD; D8 ADVANCE, Bruker Co., USA) was employed to test the crystal phase composition of samples, and the specific instrument parameters was as follows: tube current, 40 mA; tube voltage, 40 kV; Cu target wavelength, 1.54 Å; Co target wavelength, 1.79 Å; scanning speed, 10° min-1; scanning range (2θ), 5°-90°.


Text S2 The methods for analyzing the soil basic chemical properties
The soil organic matter content was measured with the K2Cr2O7-volumetric method. Soil pH was determined in a 1:2.5 (w/v) suspension by using a pH meter (FE20, Shanghai Mettler Toledo Co., China). Soil EC was tested in a 1:5 (w/v) suspension using a conductivity meter. Soil NH4+-N and NO3--N were extracted with 2 mol L-1 KCl and measured using a flow analyzer (AA3, SEAL Co., Germany). Soil available phosphorus (AP) and available potassium (AK) were extracted with NaHCO3 and CH3COONH4, then measured by ultraviolet spectrophotometry (TU-1810, Beijing Persee General Instrument Co., Ltd., China) and flame photometer (FP6410, Shanghai Jingqi Instrument Co., Ltd., China), respectively.



Table S1 The basic properties of the experimental soil
	Parameters
	pH
	SOM 
(g·kg-1)
	EC
(dS·m-1)
	[bookmark: _Hlk166268294]AN
(mg·kg-1)
	AP
(mg kg-1)
	AK
(mg kg-1)
	Mechanical composition (%)

	
	
	
	
	
	
	
	Clay
	Silt
	Sand

	Values
	9.64
	3.10
	4.96
	18.67
	12.34
	261.67
	32.49
	4.06
	63.45


Note: SOM, soil organic matters; EC, electrical conductivity; AN, available nitrogen; AP, available phosphorus; AK, available potassium



Table S2 The soil basic chemical properties under different treatments
	Soil depth
	Treatments
	NH4+-N
(mg·kg-1)
	NO3--N (mg·kg-1)
	Available P
(mg·kg-1)
	Available K
(mg·kg-1)
	Exchangeable Na
(g kg-1)
	Exchangeable Ca
(g kg-1)
	Exchangeable Mg
(g kg-1)

	0-15 cm
	CK
	15.77±0.93bc
	2.92±0.79d
	16.49±0.34d
	377.33±6.03d
	3.48±0.20a
	2.62±0.09c
	0.24±0.01b

	
	PBC
	13.33±2.26c
	5.83±2.10c
	17.70±0.55c
	565.33±11.93a
	2.97±0.13b
	2.85±0.07b
	0.26±0.01ab

	
	HBC
	17.12±2.49b
	15.30±0.88ab
	18.27±0.34c
	431.78±9.19c
	3.11±0.12b
	2.95±0.09ab
	0.26±0.01a

	
	FBC
	19.33±0.85a
	17.14±0.32a
	22.27±0.87a
	431.67±12.66c
	2.57±0.23c
	2.95±0.07ab
	0.27±0.01a

	
	HFBC
	18.56±1.53ab
	14.35±1.37b
	19.54±0.64b
	459.67±4.73b
	3.20±0.05ab
	3.03±0.08a
	0.26±0.02a

	15-30 cm
	CK
	36.25±1.19a
	168.21±24.84c
	19.84±0.46d
	417.00±15.62c
	6.63±0.08a
	2.95±0.07b
	0.25±0.01a

	
	PBC
	34.86±2.49a
	706.61±55.96b
	22.89±0.34c
	597.67±14.57a
	5.20±0.32c
	3.09±0.09a
	0.24±0.01ab

	
	HBC
	36.26±2.84a
	700.13±48.96b
	24.00±0.85b
	449.67±3.79b
	5.20±0.43c
	3.20±0.02a
	0.25±0.01a

	
	FBC
	27.69±2.29b
	909.84±76.08a
	26.31±0.68a
	461.00±3.61b
	5.18±0.13c
	3.14±0.06a
	0.24±0.01ab

	
	HFBC
	16.54±1.74c
	779.74±36.69b
	25.46±0.44a
	467.19±7.96a
	5.99±0.09b
	3.23±0.09a
	0.23±0.01b


Note: Values followed by a different lowercase letter indicated significant differences according to Duncan's test (p < 0.05).
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Fig. S1 The available Fe content of biochar samples (Means ± S.E., n = 3).
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Fig. S2 The bacterial community traits in 15-30 cm depth of soils with the addition of different biochar samples. (a) Shannon index of bacterial community in 15-30 cm depth of soil. (b) The relative abundance of soil bacteria at the phylum level. (c) The relative abundance of soil bacteria at the genus level. (d) Redundancy analysis (RDA) based on genus level. (e) The two-factor network analysis based on genus level.
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Fig. S3 The phylogenetic tree of endophytic bacteria on genus level.
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Fig. S4 The standardized relative abundances of microbial functions predicted by Functional Annotation of Prokaryotic Taxa (FAPROTAX) analysis.
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