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	Table S1 The ANOVA p-values for the fixed effects on crop productivity parameters and nitrogen use efficiency indicators.

	
	
	Broccoli
	Sweet corn
	Root crop

	
	Site, Year
	N levels
	CC
	N × CC
	N levels
	CC
	N × CC
	N levels
	CC
	N × CC

	Fresh yield (Mg ha-1)
	Field A 2018
	0.1718
	0.0053
	0.4421
	0.0024
	0.1859
	0.4737
	0.0585
	0.0001
	0.1622

	
	Field A 2019
	0.0001
	0.0006
	0.2336
	<0.0001
	<0.0001
	0.2223
	0.0002
	<0.0001
	0.0575

	
	Field B 2019
	0.0013
	0.0432
	0.7734
	<0.0001
	0.004
	0.1049
	0.0003
	<0.0001
	0.503

	Harvest index
	Field A 2018
	0.4469
	0.0126
	0.1754
	0.4678
	0.051
	0.56
	0.1916
	0.5088
	0.2643

	
	Field A 2019
	0.0014
	0.0226
	0.5665
	<0.0001
	<0.0001
	0.7317
	<0.0001
	<0.0001
	0.9136

	
	Field B 2019
	<0.0001
	<0.0001
	0.1838
	<0.0001
	0.0016
	0.0746
	0.0101
	0.0016
	0.7824

	 N removed with yield (kg ha-1)
	Field A 2018
	0.4129
	0.0045
	0.6546
	0.0082
	0.1839
	0.8914
	0.0521
	<0.0001
	0.1664

	
	Field A 2019
	<0.0001
	0.0002
	0.7094
	<0.0001
	<0.0001
	0.0039
	<0.0001
	<0.0001
	0.0906

	
	Field B 2019
	0.0012
	<0.0001
	0.3006
	<0.0001
	<0.0001
	0.4705
	<0.0001
	<0.0001
	0.0866

	N returned as crop residue (kg ha-1)
	Field A 2018
	0.781
	0.0015
	0.3225
	0.4216
	0.01
	0.3847
	0.5832
	<0.0001
	0.3232

	
	Field A 2019
	0.0004
	0.0044
	0.7872
	0.0132
	0.1797
	0.8088
	0.0001
	0.0005
	0.0131

	
	Field B 2019
	0.0008
	0.4088
	0.4115
	0.1779
	0.948
	0.0394
	0.1797
	0.002
	0.2067

	NUpE (%)
	Field A 2018
	0.0002
	0.0003
	0.3472
	<0.0001
	0.0005
	0.4249
	<0.0001
	<0.0001
	0.9349

	
	Field A 2019
	<0.0001
	<0.0001
	0.0714
	<0.0001
	0.0009
	0.4349
	<0.0001
	<0.0001
	0.0419 

	
	Field B 2019
	0.0335
	0.0599
	0.3059
	0.0282
	0.3833
	0.0108 
	<0.0001
	<0.0001
	0.0203 

	ANR (%)
	Field A 2018
	<0.0001
	0.0072
	0.7027
	<0.0001
	0.3309
	0.9903
	<0.0001
	0.0032
	0.5863

	
	Field A 2019
	0.0049
	<0.0001
	0.3692
	0.0437
	<0.0001
	0.7485
	<0.0001
	<0.0001
	0.0138 

	
	Field B 2019
	0.1830
	0.0032
	0.6535
	0.0032
	0.0011
	0.0226 
	<0.0001
	<0.0001
	0.0372 

	NHI (%)
	Field A 2018
	0.5986
	0.5017
	0.4993
	0.2380
	0.0742
	0.7079
	0.0517
	0.7133
	0.6972

	
	Field A 2019
	0.0115
	0.0742
	0.7237
	<0.0001
	<0.0001
	0.6112
	<0.0001
	<0.0001
	0.3944

	
	Field B 2019
	0.0081
	<0.0001
	0.1340
	<0.0001
	<0.0001
	0.0826
	0.0149
	0.0003
	0.0738


Note: Bold values indicate significance at α = 0.05.


	Table S2 The ANOVA p-values for the fixed effects on soil inorganic N levels at key periods of broccoli, sweet corn, and root crop production.

	
	
	
	
	Broccoli
	Sweet corn
	Root crop

	Time
	Soil inorganic N (kg ha-1)
	Depth (cm)
	Site, Year
	N levels
	CC
	N × CC
	N levels
	CC
	N × CC
	N levels
	CC
	N × CC

	Planting 
	NO3--N  
	0-15 
	Field A 2018
	<0.0001
	0.0005
	0.9470
	0.0063
	<0.0001
	0.8349
	0.0067
	0.0003
	0.1544

	
	
	
	Field A 2019
	0.0003
	<0.0001
	0.0432 
	<0.0001
	0.0013
	0.5955
	0.0017
	<0.0001
	0.0205 

	
	
	
	Field B 2019
	<0.0001
	0.0002
	0.9868
	<0.0001
	<0.0001
	0.3904
	0.0073
	<0.0001
	0.8828

	
	
	15-30
	Field A 2018
	<0.0001
	0.0002
	0.9102
	0.0142
	<0.0001
	0.2923
	0.0066
	<0.0001
	0.0033 

	
	
	
	Field A 2019
	<0.0001
	<0.0001
	0.4673
	<0.0001
	0.0013
	0.3443
	<0.0001
	<0.0001
	0.0471 

	
	
	
	Field B 2019
	0.0002
	<0.0001
	0.4041
	0.0024
	0.0001
	0.6100
	0.0251
	0.0002
	0.0600

	
	
	30-60
	Field A 2018
	0.0004
	0.0005
	0.4059
	0.0008
	<0.0001
	0.6519
	0.0003
	<0.0001
	0.9509

	
	
	
	Field A 2019
	<0.0001
	0.0001
	0.5298
	<0.0001
	0.0002
	0.4540
	<0.0001
	0.0005
	0.9769

	
	
	
	Field B 2019
	<0.0001
	<0.0001
	0.0370 
	0.0005
	<0.0001
	0.1395
	0.0005
	<0.0001
	0.6669

	
	NH4+-N
	0-15 
	Field A 2018
	0.0098
	0.0001
	0.6844
	0.0049
	<0.0001
	0.9501
	0.0001
	<0.0001
	0.4202

	
	
	
	Field A 2019
	0.1188
	<0.0001
	0.6043
	0.0172
	<0.0001
	0.1692
	<0.0001
	<0.0001
	0.0109 

	
	
	
	Field B 2019
	0.0002
	<0.0001
	0.9051
	<0.0001
	<0.0001
	0.9397
	0.0042
	<0.0001
	0.4925

	
	
	15-30
	Field A 2018
	0.0148
	0.0004
	0.6031
	0.0004
	<0.0001
	0.9026
	<0.0001
	<0.0001
	0.2522

	
	
	
	Field A 2019
	<0.0001
	<0.0001
	0.5757
	0.2008
	0.0012
	0.3850
	0.001
	<0.0001
	0.3744

	
	
	
	Field B 2019
	<0.0001
	<0.0001
	0.0118 
	0.0003
	<0.0001
	0.5262
	<0.0001
	0.0001
	0.9288

	
	
	30-60
	Field A 2018
	0.0009
	0.0012
	0.3801
	0.0004
	<0.0001
	0.5795
	0.0002
	<0.0001
	0.6560

	
	
	
	Field A 2019
	<0.0001
	<0.0001
	0.0173 
	0.0073
	<0.0001
	0.7336
	0.0018
	<0.0001
	0.7559

	 
	
	 
	Field B 2019
	<0.0001
	<0.0001
	0.6625
	0.0001
	<0.0001
	0.2405
	0.0003
	<0.0001
	0.2067

	Harvest
	NO3--N  
	0-15
	Field A 2018
	<0.0001
	0.0003
	0.3958
	0.0004
	0.0109
	0.7030
	0.0009
	<0.0001
	0.0038 

	
	
	 
	Field A 2019
	0.0002
	0.0094
	0.1422
	<0.0001
	0.0018
	0.0131 
	0.0038
	0.0014
	0.2664

	
	
	
	Field B 2019
	<0.0001
	0.0055
	0.5110
	<0.0001
	0.0025
	0.1444
	<0.0001
	0.001
	0.3075

	
	
	15-30
	Field A 2018
	<0.0001
	<0.0001
	0.1244
	<0.0001
	0.0001
	0.0669
	<0.0001
	<0.0001
	0.3367

	
	
	
	Field A 2019
	0.0004
	0.0019
	0.0895
	<0.0001
	0.0149
	0.2006
	0.0002
	0.0024
	0.1391

	
	
	
	Field B 2019
	0.0001
	0.0049
	0.1267
	<0.0001
	<0.0001
	0.0216 
	<0.0001
	0.0043
	0.1273

	
	NH4+-N
	0-15
	Field A 2018
	<0.0001
	<0.0001
	0.0190 
	0.0019
	<0.0001
	0.0552
	0.0002
	<0.0001
	0.7555

	
	
	
	Field A 2019
	<0.0001
	0.2072
	0.9861
	<0.0001
	0.0033
	0.2455
	0.0003
	0.0007
	0.7272

	
	
	
	Field B 2019
	0.0083
	<0.0001
	0.5631
	0.0003
	<0.0001
	0.8164
	0.0001
	0.0004
	0.7641

	
	
	15-30
	Field A 2018
	0.0004
	<0.0001
	0.4140
	0.0441
	<0.0001
	0.6014
	<0.0001
	<0.0001
	0.0209 

	
	
	
	Field A 2019
	<0.0001
	0.4019
	0.7920
	0.0009
	0.0356
	0.3310
	<0.0001
	<0.0001
	0.8254

	 
	 
	 
	Field B 2019
	<0.0001
	0.0043
	0.9885
	0.0006
	<0.0001
	0.0049 
	0.0088
	0.0341
	0.2940


Note: Bold values indicate significance at α = 0.05.


