
Table 1 Soil types and dry bulk density at different depth intervals at the study site.
	Depth interval (cm)
	
	Soil particle size distribution（%）
	Texture
	Bulk density
（g/cm3）

	
	
	Clay
（<0.002mm）
	silt
(0.002-0.02mm)
	Sand
(0.02-2mm)
	
	

	0-20
	
	9.64
	43.38
	46.98
	Loam
	/

	20-30
	
	9.62
	45.91
	44.47
	Loam
	1.72

	30-50
	
	10.19
	47.80
	42.01
	Loam
	1.65

	50-70
	
	10.20
	44.79
	45.01
	Loam
	1.74

	70-90
	
	10.17
	47.41
	42.42
	Loam
	1.72

	90-110
	
	9.93
	48.38
	41.69
	Loam
	1.65

	110-130
	
	10.78
	49.02
	40.20
	Loam
	/

	130-150
	
	11.29
	50.94
	37.77
	Silty loam
	1.68

	150-170
	
	13.28
	52.98
	33.74
	Silty loam
	/

	170-190
	
	14.77
	56.71
	28.52
	Silty loam
	/

	190-210
	
	13.94
	57.55
	28.51
	Silty loam
	1.66

	210-230
	
	13.46
	63.00
	23.54
	Silty loam
	/

	230-250
	
	16.23
	59.36
	24.42
	Silty loam
	/

	250-270
	
	15.88
	59.13
	24.99
	Silty loam
	1.63




Table 2 Statistic characteristics of soil water content at different depth
	Depth
(cm)
	0~20
	20~30
	30~50
	50~70
	70~100
	100~150
	150~200
	200~270

	Mean
(cm3cm-3)
	0.247 
	0.257 
	0.285 
	0.275 
	0.289 
	0.314 
	0.336 
	0.371 

	Std. Deviation
(cm3cm-3)
	0.050 
	0.045 
	0.043 
	0.031 
	0.023 
	0.020 
	0.008
	0.005

	CV
	0.203 
	0.181 
	0.152 
	0.104 
	0.077 
	0.063 
	0.024
	0.014 



Table 3 Statistic characteristics of soil water potential gradient at the different depths

	Depth (cm)
	20-30
	30-50
	50-70
	70-100
	100-150
	150-200
	200-270

	2019

	Mean
	-0.51 
	-0.10 
	-0.45 
	-0.02 
	-0.83 
	-0.16 
	-0.85 

	Min
	-5.77 
	-7.25 
	-7.54 
	-1.13 
	-1.80 
	-1.07 
	-3.86 

	Max
	14.00 
	2.90 
	4.63 
	3.84 
	0.74 
	2.54 
	1.14 

	Std. dev
	3.22 
	1.85 
	1.50 
	0.81 
	0.48 
	0.92 
	1.00 

	2020

	Mean
	10.69 
	-2.04 
	-1.98 
	1.25 
	-1.01 
	0.49 
	-0.47 

	Min
	-12.81 
	-18.03 
	-11.48 
	-3.39 
	-3.21 
	-4.61 
	-1.43 

	Max
	31.26 
	9.31 
	4.71 
	4.11 
	6.68 
	3.71 
	0.97 

	Std. dev
	9.45 
	4.50 
	2.91 
	1.75 
	1.55 
	1.24 
	0.35 


Note: Positive gradient stands for the upward movement of soil water and negative value stands for downward movement of soil water.












Table 4 The statistic characteristics of the isotopic compositions in the water samples
	Water type
	Depth
(cm)
	2019
	2020

	
	
	N
	δD/‰
	δ18O/‰
	N
	δD/‰
	δ18O/‰

	
	
	
	Mean
	Max
	Min
	Std. Dev
	Mean
	Max
	Min
	Std. Dev
	
	Mean
	Max
	Min
	Std. Dev
	Mean
	Max
	Min
	Std. Dev

	Precipitation
	
	8
	-43.6
	-18.1
	-63.5
	15.7
	-6.91
	-4.55
	-10.26
	2.12
	9
	-28.5 
	-1.9 
	-51.0 
	17.6 
	-4.46 
	-0.09 
	-6.87 
	2.49 

	Irrigation water
	
	3
	-70.5
	-70.0
	-71.0
	
	-10.23
	-10.21
	-10.26
	
	3
	-70.3 
	-68.1 
	-71.8 
	1.6 
	-9.94 
	-9.11 
	-10.37 
	0.59 

	Soil water
	20cm
	29
	-66.2
	-24.1
	-75.0
	9.0
	-9.34
	-4.63
	-11.42
	1.16
	25
	-65.3 
	-59.3 
	-68.7 
	2.4 
	-8.57 
	-7.27 
	-9.11 
	0.4 

	
	30cm
	32
	-63.0
	-26.7
	-74.9
	11.4
	-9.01
	-4.90
	-11.30
	1.29
	24
	-65.5 
	-59.1 
	-72.2 
	2.4 
	-8.64 
	-7.49 
	-9.81 
	0.5 

	
	50cm
	32
	-60.3
	-43.5
	-68.6
	5.1
	-8.66
	-5.58
	-9.98
	0.85
	
	-65.3 
	-59.8 
	-69.7 
	2.3 
	-9.09 
	-6.91 
	-10.44 
	0.7 

	
	70cm
	33
	-59.8
	-54.6
	-67.8
	2.7
	-8.54
	-6.99
	-9.92
	0.53
	
	-64.6 
	-60.1 
	-69.8 
	2.4 
	-9.04 
	-7.21 
	-9.79 
	0.6 

	
	100cm
	29
	-60.0
	-53.3
	-63.3
	2.5
	-8.60
	-7.68
	-10.68
	0.52
	
	-63.9 
	-58.3 
	-67.4 
	2.0 
	-9.03 
	-8.25 
	-10.30 
	0.4 

	
	150cm
	27
	-60.9
	-55.0
	-64.5
	2.3
	-8.75
	-7.94
	-11.05
	0.60
	
	-63.9 
	-58.3 
	-68.9 
	2.0 
	-8.95 
	-7.77 
	-10.33 
	0.5 

	
	200cm
	27
	-59.8
	-54.4
	-65.4
	2.6
	-8.38
	-7.08
	-9.88
	0.65
	
	-62.9 
	-52.0 
	-66.4 
	2.5 
	-8.64 
	-7.27 
	-9.89 
	0.6 

	
	270cm
	27
	-61.3
	-43.5
	-70.5
	4.5
	-8.67
	-7.41
	-11.43
	0.76
	
	-62.7 
	-59.8 
	-68.9 
	1.7 
	-8.68 
	-7.60 
	-9.12 
	0.4 

	Groundwater
	
	7
	-70.5
	-68.0
	-72.6
	1.5
	-9.98
	-9.28
	-10.55
	0.47
	
	-66.5 
	-64.5 
	-68.2 
	1.3 
	-9.18 
	-8.66 
	-9.59 
	0.37 





Table 5 Calculated results for the unsaturated soil water balance  
	Year
	Date
	Growth stage
	ET
	[bookmark: _Hlk72487132]Deep percolation
	Infiltration
	Capillary rise
	Soil water storage change

	
	
	
	mm
	mm
	mm
	mm
	mm

	2019
	7-16 May
	T1
	13
	3.1
	7.8
	1.9
	-6.4

	
	17 May-11 June
	T2
	45.6
	26.9
	46.3
	2.7
	-23.5

	
	12 June-8 July
	T3
	31.2
	66.1
	138.3
	2.3
	43.3

	
	9 July-8 Aug.
	T4
	69.3
	65.8
	136.1
	2.4
	3.4

	
	9 Aug.-5 Sep.
	T5
	52.8
	131
	183.3
	2.7
	2.2

	
	6 -18 Sep.
	T6
	19.3
	19.1
	35.8
	0.7
	-1.9

	2020
	7-16 May
	Sowing
	5.4
	3.3
	6.2
	2.3
	-0.2

	
	17 May-11 June
	Seedling
	89.1
	34.6
	150.1
	1.7
	28.1

	
	12 June-8 July
	Jointing
	87.7
	41.4
	139.4
	0
	10.3

	
	9 July-8 Aug.
	[bookmark: RANGE!BL37]Tasseling
	142.9
	40.1
	124.9
	0
	-58.1

	
	9 Aug.-5 Sep.
	Filling
	87.5
	24.4
	70.7
	4.7
	-36.5

	
	6 -18 Sep.
	Maturity
	18.7
	12.7
	44.6
	0
	13.2




