Table 1 Initial (2009) chemical properties in 0–300 cm soil layers in the experimental site
	[bookmark: _Hlk69721471]Layers 
(cm)
	Properties

	
	NO3-N 
(mg kg−1)
	NH4-N 
(mg kg−1)
	AP 
(mg kg−1)
	AK
(mg kg−1)
	Organic matter 
(g kg−1)
	Total nitrogen 
(g kg−1)
	Bulk density 
(g cm−3)
	Field capacity
(%)
	Wilting moisture
（%）

	0-20
	6.14
	2.54
	15.30
	188
	14.26
	1.20
	1.20
	0.25
	0.09

	20-40
	6.89
	2.37
	9.98
	132
	10.04
	0.62
	1.38
	0.25
	0.09

	40-60
	3.40
	0.85
	4.51
	124
	6.82
	0.56
	1.49
	0.25
	0.09

	60-80
	2.77
	0.45
	4.55
	115
	7.35
	0.57
	1.51
	0.25
	0.09

	80-100
	3.08
	0.38
	4.46
	128
	7.3
	0.54
	1.58
	0.26
	0.10

	100-120
	3.12
	0.72
	5.11
	115
	6.32
	0.48
	1.65
	0.28
	0.12

	120-140
	3.32
	0.32
	7.92
	90.4
	6.11
	0.44
	1.61
	0.28
	0.12

	140-160
	3.5
	0.96
	6.23
	83.0
	5.37
	0.40
	1.58
	0.27
	0.10

	160-180
	3.72
	0.49
	7.30
	83.1
	5.08
	0.38
	1.51
	0.26
	0.09

	180-200
	4.32
	0.55
	7.20
	83.3
	4.86
	0.37
	1.48
	0.26
	0.09

	200-220
	4.74
	0.54
	7.90
	81.9
	4.66
	0.35
	1.41
	0.26
	0.09

	220-240
	5.38
	1.50
	8.86
	77.5
	4.63
	0.34
	1.42
	0.26
	0.09

	240-260
	5.79
	1.28
	10.8
	89.4
	4.93
	0.34
	1.41
	0.25
	0.08

	260-280
	5.99
	0.48
	10.9
	96.4
	5.07
	0.35
	1.39
	0.25
	0.07

	280-300
	5.73
	0.81
	12.5
	98.4
	5.16
	0.36
	1.37
	0.25
	0.07


Note: AP = Available phosphorus; AP = Available potassium

Table 2 The crop planting season and annual input of chemical fertilizer in each treatment.
	Treatments
	Wheat season
	Maize season
	One rotation cycle

	Main plot
	Sub-plot
	N 
(kg N ha−1)
	P 
(kg P2O5 ha–1)
	N 
(kg N ha–1)
	P 
(kg P2O5 ha–1)
	N
(kg N ha–1)
	P
(kg P2O5 ha–1)

	N0
	P0
	0
	0
	0
	0
	0
	0

	
	P60
	0
	60
	0
	60
	0
	120

	
	P120
	0
	120
	0
	120
	0
	240

	
	P180
	0
	180
	0
	180
	0
	360

	N75
	P0
	75
	0
	75
	0
	150
	0

	
	P60
	75
	60
	75
	60
	150
	120

	
	P120
	75
	120
	75
	120
	150
	240

	
	P180
	75
	180
	75
	180
	150
	360

	N150
	P0
	150
	0
	150
	0
	300
	0

	
	P60
	150
	60
	150
	60
	300
	120

	
	P120
	150
	120
	150
	120
	300
	240

	
	P180
	150
	180
	150
	180
	300
	360

	N225
	P0
	225
	0
	225
	0
	450
	0

	
	P60
	225
	60
	225
	60
	450
	120

	
	P120
	225
	120
	225
	120
	450
	240

	
	P180
	225
	180
	225
	180
	450
	360

	N300
	P0
	300
	0
	300
	0
	600
	0

	
	P60
	300
	60
	300
	60
	600
	120

	
	P120
	300
	120
	300
	120
	600
	240

	
	P180
	300
	180
	300
	180
	600
	360




Table 3 Comparison of recommended fertilizer application amounts.
	Fertilization method
	Variable
	Winter wheat
	Summer maize

	Based on 
maximum yield
	Yield (kg ha−1)
	7235
	7866

	
	NHI (%)
	78.63
	82.28

	
	N fertilizer (kg ha−1)
	185
	198

	
	P fertilizer (kg ha−1)
	114
	108

	
	Nit0-100 (kg ha−1)
	154
	143

	
	Nit100-300 (kg ha−1)
	364
	488

	[bookmark: _Hlk74255006]Based on 
NO3-N residue threshold 
in 0-100cm soil layer
	Yield (kg ha−1)
	7015
	7618

	
	NHI (%)
	77.89
	81.94

	
	N fertilizer (kg ha−1)
	154
	162

	
	P fertilizer (kg ha−1)
	106
	122

	
	Nit0-100 (kg ha−1)
	100
	100

	
	Nit100-300 (kg ha−1)
	252
	305

	Comparison of the two methods
	Reducing N fertilizer (kg ha−1)
	31
	36

	
	Reducing P fertilizer (kg ha−1)
	8
	-14

	
	Reducing yield (%)
	3.0%
	3.2%

	
	Reducing NHI (%)
	0.95%
	0.41%

	
	Reducing Nit100-300 (%)
	30.8%
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