Table S1 Average annual spike, grain and straw biomass under different treatments
	
	
	Y1(t/ha)
	Y2(t/ha)
	Y3(t/ha)

	Spike Weight
	DT
	16.60±1.29(a)
	15.67±1.15(a)
	11.69±0.49(a)

	
	NT
	16.68±1.09(a)
	15.44±2.20(a)
	10.94±1.03(a)

	
	VT
	16.87±6.68(a)
	14.51±1.51(a)
	11.86±1.66(a)

	
	AT
	15.67±1.40(a)
	15.96±0.66(a)
	12.21±1.75(a)

	Grain Weight
	DT
	13.85±1.13(a)
	13.79±0.93(a)
	10.07±0.41(a)

	
	NT
	13.74±1.01(a)
	13.47±1.70(a)
	9.37±0.95(a)

	
	VT
	13.97±0.54(a)
	12.71±1.29(a)
	10.39±1.55(a)

	
	AT
	13.04±1.09(a)
	14.06±0.64(a)
	10.48±1.49(a)

	Straw Weight
	DT
	8.89±2.00(a)
	8.65±1.57(a)
	5.30±1.01(a)

	
	NT
	9.84±1.41(a)
	14.45±4.78(a)
	4.10±0.91(a)

	
	VT
	11.05±0.87(a)
	8.08±1.36(a)
	4.76±1.36(a)

	
	AT
	10.34±1.31(a)
	8.42±1.05(a)
	5.38±1.28(a)


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. Y1: first year; Y2: second year; Y3: third year.








Table S2 P budgets under different treatments
	
	Y2(kg P/ha)
	Y3(kg P/ha)

	DT
	-23.25±6.65(a)
	-7.29±7.07(b)

	NT
	-24.76±16.48(a)
	23.23±13.87(a)

	VT
	-8.77±4.39(a)
	2.96±9.43(b)

	AT
	-13.37±2.19(a)
	2.80±9.73(b)


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. Y2: second year; Y3: third year.
Determination of P uptake
Puptake in maize(kg P ha-1) are the harvestable phosphorus amount of maize for each treatment every year. Yieldmaize-straw(kg ha-1) and Yieldmaize-grain(kg ha-1) are straw and grain yields of maize for each treatment every year. Pmaize-straw(g kg-1) and Pmaize-grain(g kg-1) are the P concentration for each treatment every year. Prior to determining phosphorus (P) concentrations in maize straw and grain, the straw was first ground with a pulverizer and passed through a 0.15-mm sieve, whereas the grains were threshed mechanically, and the resultant kernels were similarly ground and sieved to 0.15 mm. The sieved straw and grain samples were subsequently digested with concentrated H2SO4 and H2O2 at 360℃, and total P was quantified by the molybdenum-blue colorimetric method.
Puptake in maize = Yieldmaize-straw * Pmaize-straw/1000 + Yieldmaize-grain * Pmaize-grain/1000
Determination of P budget
The P budget was calculated as the difference between the P input into soil from P fertilizer (P2O5) and maize residue and the output, which mainly consists of the removal of aboveground P after maize harvest (grain and straw) for each treatment every year.
Pbudget (kg P ha−1 yr−1) = Pinput - Poutput

Table S3 The ratio of C to P under different treatments.
	Treatments
	
	C:P

	Y1
0-20cm
	DT
	22.8±0.6(a)

	
	NT
	22.8±2.5(a)

	
	VT
	26.2±2.2(a)

	
	AT
	25.0±2.0(a)

	Y2
0-10cm
	DT
	18.9±0.7(b)

	
	NT
	18.6±0.2(b)

	
	VT
	24.3±1.4(a)

	
	AT
	24.4±1.1(a)

	Y2
10-20cm
	DT
	27.6±0.9(b)

	
	NT
	29.8±0.9(a)

	
	VT
	24.7±1.7(b)

	
	AT
	26.3±1.5(b)

	Y2
20-35cm
	DT
	44.6±3.9(a)

	
	NT
	51.2±5.7(a)

	
	VT
	33.0±2.4(b)

	
	AT
	30.4±1.7(b)

	Y3
0-10cm
	DT
	18.8±0.5(b)

	
	NT
	19.0±1.3(b)

	
	VT
	26.4±1.3(a)

	
	AT
	26.4±1.3(a)

	Y3
10-20cm
	DT
	23.3±0.5(b)

	
	NT
	21.9±2.1(b)

	
	VT
	27.6±1.0(a)

	
	AT
	28.5±1.6(a)

	Y3
20-35cm
	DT
	[bookmark: _GoBack]40.6±1.8(a)

	
	NT
	38.1±4.7(ab)

	
	VT
	35.4±4.7(ab)

	
	AT
	33.2±2.2(b)


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. Y1: first year; Y2: second year; Y3: third year.










Table S4 Soil MBC concentrations under different maize straw placements.
	
	
	MBC(mg kg-1)

	0-10cm
	DT
	156.67±10.35b

	
	NT
	189.63±14.06c

	
	VT
	116.12±8.30c

	
	AT
	110.23±0.82c

	10-20cm
	DT
	114.43±8.49b

	
	NT
	114.98±3.23b

	
	VT
	139.33±4.66a

	
	AT
	123.39±7.23b

	20-35cm
	DT
	87.42±11.07b

	
	NT
	86.25±9.96b

	
	VT
	99.22±5.42b

	
	AT
	114.35±5.77a


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. 

Table S5 Soil MBN concentrations under different maize straw placements.
	
	
	MBN(mg kg-1)

	0-10cm
	DT
	18.44±1.20b 

	
	NT
	23.29±2.03a 

	
	VT
	11.42±1.46c 

	
	AT
	14.01±1.37c 

	10-20cm
	DT
	11.77±3.12ab

	
	NT
	12.16±1.52b 

	
	VT
	15.26±0.98a 

	
	AT
	11.82±1.48b 

	20-35cm
	DT
	9.74±1.92ab 

	
	NT
	9.68±1.45b 

	
	VT
	11.78±0.30a 

	
	AT
	12.35±0.57a 


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. 







Table S6  The concentrations of straw P under different maize straw placements.
	
	Y2(g kg-1)
	Y3(g kg-1)

	DT
	1.60±0.38a 
	2.04±0.57a 

	NT
	1.84±0.40a 
	2.03±0.31a 

	VT
	1.60±0.18a 
	1.84±0.20a 

	AT
	1.55±0.17a 
	1.89±0.12a 


Different lowercase letters indicate significant differences (p < 0.05) among treatments. DT: conventional ridge tillage without residue return; NT: no-tillage with surface residue retention; VT: three-year rotational tillage with depth-variable (15/20/35 cm) residue incorporation; AT: annual deep tillage (0-35 cm) with residue incorporation. Y2: second year; Y3: third year.

