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[bookmark: _Hlk96415872][bookmark: _Hlk96438684]Text. S1
NH4+-N and PO43- adsorption capacity is calculated as follow. 
=                               (1)
where  (mg/g) is the adsorption amount;  (mg/L) is the initial concentration of solution;  (mg/L) is the solution concentration after adsorption; V (L) is the solution volume; m (g) is the mass of biochar.
Text. S2
[bookmark: _Hlk96417530]Adsorption isotherm equations are as follows.
Langmuir model,
                                (2)
Freundlich model,
                                (3)
Langmuir-Freundlich model,
                               (4)
Separation factor(RL),
                                 (5)
where  (mg/g) is the saturation adsorption of N and P by biochar;  (mg/g)is the maximum adsorption of biochar at time t;  (mg/L) is the equilibrium concentration of the solution after adsorption;  (mg/L) is the initial concentration of solution; ,, and n are the adsorption equilibrium constants.
Text. S3
[bookmark: _Hlk96417767]Adsorption kinetics equations are as follows.
Pseudo-first-order kinetic,
t                     (6)
Pseudo-second-order kinetic,
                      (7)
Intraparticle diffusion kinetic,
=C                              (8)
Text. S4
The amount of leaching water was according to the average annual rainfall of Wuxi (Yao et al. 2010). The flow rate of water was set at 0.80±0.05 L/S·day-1. The L/S of approximately 4 corresponded to one year of average precipitation after fertilizer was applied to the soil according to Eq. S9. And the experiment ended until the cumulative L/S was reached 24 L/kg. Sampling was taken at cumulative L/S was 0.05, 0.1, 0.2, 0.3, 1.0, 2.0, 4.0, 8.0, 16 and 24 L/kg respectively. The specific calculation formula is as follows (Fang et al. 2017; Fang et al. 2018).
[bookmark: _Hlk96499167]                                (9)
L/S: Ratio of liquid to solid, L/kg；
D: Soil bulk density, 1350 kg/m3；
[bookmark: OLE_LINK48]P: Average annual rainfall in Wuxi; 
H: Specimen height;
t: Time, Year.
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Fig. S1 Diagram of soil leaching device
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[bookmark: _Hlk89176668][bookmark: _Hlk89073299]Fig. S2 Characterizations of B, MgB and MgB-A. FTIR (a) and XRD (b)
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[bookmark: OLE_LINK3]Fig. S3 XPS spectral analysis of Mg (A), Mg+B (B) and MgB (C) addition on NH4+-N and PO43- adsorption. Full spectrum (a), Mg 1s (b), N 1s (c) and (d) P 2p.
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[bookmark: _Hlk97488774]Fig. S4 Effect of different treatments on Lolium perenne L. growth (a), cumulative seed germination (b), chlorophyll contents (c) and rhizome height or weight (d)


[bookmark: _Hlk96692012][bookmark: _Hlk92190553]Table S1 Physicochemical property of soil, MgB-A and CF
	Sample
	pH
	EC(mS/cm)
	NH4+-N(mg/g)
	PO43-(mg/g)
	TN(mg/g)
	TP(mg/g)
	TK(mg/g)

	Soil
	7.63
	0.09
	0.71
	0.19
	1.69
	0.27
	11.52

	MgB-A
	8.19
	0.18
	38.42
	74.91
	42.35
	77.35
	41.19

	CF
	6.72
	5.74
	104.16
	54.28
	135.34
	69.23
	127.65



Table S2 Effect of pyrolysis temperature and Mg2+ content on the physicochemical properties of straw and MgB
	[bookmark: _Hlk89626167]Temperature
	Mg2+
	N
	C
	H
	S
	H/C
	pH
	Yield

	(℃)
	(g/L)
	(%)
	(%)
	(%)
	(%)
	
	
	(%)

	corn stalks
	0
	1.02
	38.72
	5.63
	0.1
	1.74
	6.68
	-

	350 ℃
	CK
	1.01
	59.71
	4.92
	0
	0.99
	8.14
	54.75

	
	0.6
	0.81
	58.61
	4.85
	0
	0.99
	8.76
	53.88

	
	1.2
	1.02
	57.34
	4.82
	0.09
	1.01
	8.88
	54.52

	
	1.8
	0.98
	56.21
	4.76
	0.12
	1.02
	9.05
	55.11

	
	2.4
	0.84
	56.4
	4.84
	0.08
	1.03
	9.11
	55.23

	
	3
	0.79
	55.31
	4.83
	0.04
	1.05
	9.19
	55.33

	
	3.6
	0.72
	55.21
	4.84
	0.05
	1.05
	9.22
	56.04

	450 ℃
	CK
	0.69
	52.48
	2.34
	0
	0.54
	8.97
	32.28

	
	0.6
	1.16
	53.09
	2.71
	0
	0.61
	9.06
	32.82

	
	1.2
	0.92
	48.21
	2.56
	0
	0.64
	9.25
	32.94

	
	1.8
	1.16
	47.23
	2.52
	0
	0.64
	9.37
	33.52

	
	2.4
	1.04
	47.28
	2.54
	0
	0.64
	9.63
	33.94

	
	3
	0.97
	46.82
	2.62
	0
	0.67
	9.87
	34.22

	
	3.6
	0.88
	45.8
	2.59
	0
	0.68
	10.02
	34.42

	550 ℃
	CK
	0.77
	52.11
	2.17
	0
	0.50
	9.03
	30.35

	
	0.6
	1.02
	50.92
	2.22
	0
	0.52
	9.24
	30.64

	
	1.2
	0.75
	51.34
	2.19
	0
	0.51
	9.32
	30.72

	
	1.8
	1.37
	48.93
	2.16
	0
	0.53
	9.56
	30.81

	
	2.4
	1.02
	47.92
	2.38
	0
	0.60
	9.85
	29.91

	
	3
	0.91
	48.92
	2.33
	0
	0.57
	10.06
	30.21

	
	3.6
	0.82
	45.38
	2.29
	0
	0.61
	10.12
	29.71

	650 ℃
	CK
	0.63
	42.93
	1.67
	0
	0.47
	9.11
	27.27

	
	0.6
	0.79
	41.72
	1.66
	0
	0.48
	9.32
	28.63

	
	1.2
	0.67
	42.61
	1.72
	0
	0.48
	9.71
	28.98

	
	1.8
	0.88
	40.73
	1.77
	0
	0.52
	9.83
	29.09

	
	2.4
	0.94
	40.29
	1.81
	0
	0.54
	9.91
	28.61

	
	3
	0.83
	40.01
	1.81
	0
	0.54
	10.12
	28.92

	
	3.6
	0.72
	40.83
	1.88
	0
	0.55
	10.24
	29.19






[bookmark: _Hlk92197224]Table S3 Parameters of adsorption kinetics and isotherms from MgB
	[bookmark: _Hlk91796695]Model
	Parameter
	NH4+-N
	PO43-

	Pseudo-first-order
	k1(min-1)
	0.1818
	0.2733

	
	Qe(mg/g)
	33.4635
	74.6535

	
	R2
	0.9881
	0.9826

	Pseudo-second-order
	k2(mg/g(min-1))
	0.0099
	0.0078

	
	Qe(mg/g)
	34.6110
	76.6196

	
	R2
	0.9973
	0.9983

	Intraparticle diffusion
	kp1 (mg/g·min0.5)
	15.1505
	49.9030

	
	kp2 (mg/g·min0.5)
	31.7870
	72.1666

	
	kp3 (mg/g·min0.5)
	34.6541
	75.7959

	[bookmark: _Hlk85550409]
	C1
	3.3120
	4.2957

	
	C2
	0.1257
	0.2430

	
	C3
	0.0094
	0.0546

	
	R2(kp1)
	0.9275
	0.9829

	
	R2(kp2)
	0.8957
	0.9742

	
	R2(kp3)
	1.0000
	0.9998

	Langmuir model
	K(L/mg)
	0.0334
	0.0256

	
	Qe(mg/g)
	37.7118
	73.2895

	
	R2(%)
	0.9912
	0.9797

	Freundlich model
	Kf(mg/g(L/mg)1/n)
	9.0742
	14.8612

	
	n
	0.2178
	0.2406

	
	R2(%)
	0.8552
	0.8317

	Langmuir-Freundlich model
	Qe(mg/g)
	36.0470
	67.9238

	
	Klf(Ln/mgn)
	0.0143
	0.0033

	
	n
	1.2812
	1.5952

	
	R2(%)
	0.9974
	0.9988

	Separation factor
	RL
	0.0291-0.8569
	0.0376-0.8866



Table S4 Parameters of leaching kinetics from MgB
	[bookmark: _Hlk91797039]Sample
	Nutrient
	First-order model
	Second-order model

	
	
	K1 (year-1)
	Qe(mg/g)
	R2
	K2 [g·(mg·year)-1]
	Qe(mg/g)
	R2

	MgB-A
	NH4+-N
	0.0635
	35.2852
	0.9943
	0.0005
	62.8899
	0.9944

	
	PO43-
	0.1250
	117.9680
	0.9988
	0.0003
	201.7978
	0.9989

	CF
	NH4+-N
	11.9140
	57.1893
	0.9292
	0.2357
	61.6057
	0.9703

	
	PO43-
	15.4612
	135.709
	0.9581
	0.1386
	144.3174
	0.9776
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