Table S1 The yield of alfalfa under different fertilizers in 2015-2019
	Treatment
	2015
	2016
	2017
	2018
	2019

	
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest

	N0P0K0
	3.07±0.32a
	2.20±0.52b
	4.04±0.47a
	1.89±0.20abc
	7.31±1.01abc
	3.67±0.64abc
	4.19±0.39abc
	2.07±0.08a
	6.41±0.38b
	2.87±0.49a
	3.38±0.23abc
	3.57±0.52a
	5.58±0.85a
	3.35±0.27ab
	2.35±1.07a
	2.62±0.11a
	4.38±0.36a
	3.42±0.72abc
	4.25±0.36abc
	2.05±0.11ab

	N0P2K2
	2.88±0.75a
	2.00±0.53b
	4.561±0.02a
	1.97±0.17abc
	7.08±1.25bc
	4.17±0.31ab
	4.56±0.33ab
	2.57±0.68a
	7.22±0.53ab
	3.04±0.56a
	3.50±0.81abc
	3.86±.72a
	5.76±0.65a
	3.71±0.67ab
	2.56±1.02a
	2.51±0.17ab
	4.74±1.16a
	3.62±0.89abc
	4.33±0.20abc
	2.34±0.21a

	N1P2K2
	3.15±0.58a
	2.68±0.57ab
	4.70±0.59a
	2.03±0.08abc
	8.40±0.64ab
	3.99±0.03abc
	4.22±0.39abc
	2.59±0.64a
	7.43±1.43ab
	3.46±0.57a
	3.81±0.26ab
	3.88±0.54a
	6.40±1.07a
	4.23±.76a
	2.94±1.16a
	2.37±0.53ab
	4.79±1.05a
	3.82±0.21abc
	4.18±0.67abc
	2.28±0.22ab

	N2P0K2
	3.10±0.18a
	2.28±0.35b
	4.41±0.79a
	2.07±0.07abc
	7.82±0.49abc
	3.89±0.45abc
	4.74±0.23ab
	2.46±0.21a
	6.78±0.54ab
	3.09±0.62a
	3.71±0.65abc
	3.84±0.38a
	6.22±0.32a
	3.86±0.59ab
	2.07±0.93a
	2.50±0.28ab
	4.92±0.86a
	3.80±0.89abc
	4.34±0.21abc
	2.33±0.24a

	N2P1K2
	3.59±0.45a
	1.95±0.34b
	4.17±0.48a
	1.76±0.18bc
	8.36±0.78ab
	3.76±0.44abc
	4.20±0.28abc
	2.54±0.55a
	7.84±0.64ab
	2.75±0.35a
	3.02±0.16bc
	3.68±0.81a
	6.62±0.88a
	3.55±.28ab
	2.32±0.33a
	2.4±0.34ab
	5.07±0.69a
	3.21±0.29bc
	3.72±0.43bc
	2.17±0.24ab

	N2P2K2
	3.37±0.55a
	2.57±0.51ab
	4.58±0.45a
	2.03±0.34abc
	8.07±0.15ab
	4.08±0.52abc
	4.66±0.24ab
	2.46±0.50a
	7.70±0.08ab
	3.24±0.83a
	3.59±0.62abc
	3.71±0.58a
	6.91±0.91a
	3.87±0.67ab
	2.81±1.12a
	2.44±0.50ab
	4.92±0.86a
	3.62±0.52abc
	4.31±0.64abc
	2.25±0.10ab

	N2P3K2
	3.13±0.16a
	2.08±0.51b
	4.42±0.56a
	2.00±0.22abc
	7.91±1.07abc
	4.17±0.70ab
	4.51±0.07abc
	2.20±0.60a
	7.82±1.21ab
	3.06±0.39a
	3.51±0.23abc
	3.91±0.25a
	7.03±1.19a
	4.03±0.52ab
	2.39±0.58a
	2.51±0.16ab
	5.28±0.76a
	3.63±0.41abc
	4.71±0.21a
	2.21±0.10ab

	N2P2K0
	3.47±0.50a
	3.27±0.52a
	4.8±0.45a
	2.08±0.02abc
	7.91±0.21abc
	4.33±0.16a
	4.75±0.73ab
	2.09±0.50a
	7.98±0.90a
	3.59±0.50a
	3.97±0.18a
	3.47±0.58a
	6.25±0.03a
	3.90±0.46ab
	2.29±0.62a
	1.96±0.25b
	5.32±0.12a
	4.36±0.12a
	4.72±0.02abc
	1.96±0.21ab

	N2P2K1
	3.54±0.44a
	2.27±0.25b
	4.60±0.40a
	2.17±0.24ab
	8.41±0.07ab
	4.15±0.15abc
	4.74±0.26ab
	2.41±0.71a
	6.84±0.40ab
	3.29±0.18a
	3.84±0.39ab
	3.84±0.59a
	6.88±0.61a
	4.11±0.45a
	2.71±0.98a
	2.55±0.36ab
	4.95±.14a
	4.08±0.26ab
	4.53±0.07abc
	2.20±0.22ab

	N2P2K3
	3.35±0.10a
	2.40±0.53ab
	4.76±0.24a
	2.07±0.25abc
	7.86±1.07abc
	3.84±0.43abc
	4.46±0.47abc
	2.82±0.61a
	7.87±0.33ab
	3.58±0.26a
	4.00±0.10a
	3.49±0.91a
	6.66±0.97a
	4.16±0.20a
	2.37±0.89a
	2.18±0.36ab
	4.68±0.41a
	3.92±0.47ab
	4.53±0.60abc
	2.32±0.21ab

	N3P2K2
	3.35±0.31a
	2.02±0.32b
	4.37±0.30a
	1.62±0.36c
	8.12±0.78ab
	3.37±0.51bc
	3.86±0.33c
	2.72±0.27a
	6.78±1.16ab
	2.65±0.63a
	2.83±0.61c
	3.40±0.61a
	6.10±0.90a
	3.00±0.78b
	2.32±0.53a
	2.14±0.33ab
	4.44±1.01a
	2.83±.62c
	3.69±0.58c
	1.94±0.22c

	N1P1K2
	3.76±0.16a
	2.85±0.31ab
	4.81±0.13a
	2.26±0.36a
	8.53±0.29a
	3.94±0.33abc
	4.79±0.35a
	2.63±0.38a
	8.17±0.53a
	3.46±0.25a
	3.58±0.45abc
	3.89±0.29a
	6.88±0.77a
	3.99±0.58ab
	2.54±1.02a
	2.54±0.12ab
	5.18±0.17a
	3.62±0.24abc
	4.71±0.49a
	2.23±0.13ab

	N1P2K1
	3.54±0.45a
	2.59±0.50ab
	4.44±0.11a
	2.22±0.15ab
	8.42±0.29ab
	4.20±0.46a
	4.82±0.20a
	2.86±0.24a
	7.43±0.73ab
	3.41±0.34a
	4.08±0.26a
	3.61±0.35a
	6.94±0.81a
	4.32±0.33ab
	2.44±0.98a
	2.26±0.20ab
	4.99±0.20a
	4.08±0.29ab
	4.56±0.40ab
	2.11±0.24ab

	N2P1K1
	3.42±0.92a
	2.38±0.82ab
	4.34±0.39a
	1.91±0.35abc
	6.63±0.18c
	3.33±0.08c
	4.09±0.11bc
	2.30±0.37a
	6.66±0.65ab
	2.85±0.70a
	3.65±0.81abc
	3.98±0.42a
	6.07±0.77a
	3.77±0.72a
	2.47±1.01a
	2.38±0.34ab
	4.82±0.61a
	3.50±0.44abc
	4.35±0.58abc
	2.06±0.19ab


Note: Each value is the mean of three replicates (±SE). Significant differences among fertilizer treatment and plant year within each variable were tested using Duncan (P<0.05) and are indicated by different letters. *P<0.05; **P<0.01; ***P<0.001; ns, not significant.








Table S2 Alfalfa yields under different fertilizers in 5 years
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	11.08±1.25abB
	17.27±1.99Abcd
	15.30±2.18Ab
	13.04±1.44ABa
	12.82±1.27ABb

	N0P2K2
	11.01±1.78Cb
	17.02±2.01Abc
	17.03±1.43Aab
	14.08±1.42Ba
	14.47±1.93Bab

	N1P2K2
	11.67±2.12Cab
	19.70±1.69Aab
	17.84±2.89Aab
	15.18±2.3AB8a
	15.08±1.82ABab

	N2P0K2
	10.98±0.71Cb
	18.32±1.38Aabcd
	16.23±1.64ABab
	14.50±1.13BC6a
	14.01±0.33BCab

	N2P1K2
	12.78±1.57Cab
	19.55±1.10Aabc
	18.38±2.48Aab
	15.74±2.77Ba
	15.24±1.79Bab

	N2P2K2
	12.77±1.09Bab
	18.87±0.58Aabc
	18.86±1.163Aab
	16.44±2.37ABa
	15.20±1.37ABab

	N2P3K2
	11.63±1.10abB
	18.79±1.12Aabc
	18.29±1.86Aab
	15.96±2.16ABa
	15.82±1.33ABa

	N2P2K0
	13.50±0.86Cab
	19.07±0.60Aabc
	19.01±1.36Aa
	14.39±0.63BCa
	16.36±0.41Ba

	N2P2K1
	12.58±0.88Cab
	19.71±0.82Aab
	17.80±0.75ABab
	16.24±2.20ABa
	15.76±0.43BCa

	N2P2K3
	12.58±0.77Bab
	18.98±2.28A3abc
	18.94±0.61Aab
	15.38±2.33ABa
	15.46±0.25ABa

	N3P2K2
	12.12±1.08Bab
	19.20±1.51Aabc
	17.43±2.74ABab
	14.52±1.83ABa
	14.91±2.01ABab

	N1P1K2
	13.68±0.89Ca
	19.89±0.33Aab
	19.10±1.08Aa
	15.94±1.58Ba
	15.73±0.84Ba

	N1P2K1
	12.79±0.90Cab
	20.30±0.61Aa
	18.51±1.37ABab
	15.97±1.76BCa
	15.74±0.34BCa

	N2P1K1
	12.05±2.45Bab
	16.28±0.71Ad
	17.14±2.52Aab
	14.69±0.47ABa
	14.731±0.22ABab

	Analysis of variance
	df
	F
	P

	Fertilization type
	3
	10.0
	<0.05*

	Fertilization level
	4
	10.2
	<0.05*

	Year
	5
	24.3
	<0.001***

	Fertilization type×fertilization level
	12
	7.8
	<0.05*

	Fertilization type×year
	15
	1.3
	ns

	Fertilization level×year
	20
	7.9
	<0.05*

	Fertilization level×fertilization type×year
	60
	1.1
	ns










Table S3 The dry-fresh ratio of alfalfa in 2015-2019
	
	2015
	2016
	2017
	2018
	2019

	
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest
	1st harvest
	2nd harvest
	3rd harvest
	4th harvest

	N0P0K0
	0.42±0.02a
	0.35±0.05a
	0.27±0.03ab
	0.32±0.03a
	0.33±0.02ab
	0.31±0.01a
	0.32±0.03a
	0.25±0.01a
	0.41±0.09a
	0.49±0.14a
	0.39±0.15a
	0.34±0.01abcd
	0.28±0.04a
	0.22±0.06a
	0.33±0.01a
	.20±0.00abc
	0.24±0.01ab
	0.31±0.01a
	0.15±0.02b
	0.1±1.02ab

	N0P2K2
	0.34±0.10b
	0.37±0.07a
	0.24±0.01ab
	0.30±0.02a
	0.32±0.02ab
	0.32±0.05a
	0.31±0.03ab
	0.20±0.11a
	0.40±0.06a
	0.51±0.01a
	0.39±0.05a
	.033±0.01abcd
	0.25±0.04a
	0.20±0.04a
	0.28±0.01abc
	.18±0.01cd
	0.28±0.02a
	0.22±0.02b
	0.17±0.01b
	0.11±0.01ab

	N1P2K2
	0.40±0.02ab
	0.33±0.02a
	0.24±0.02b
	0.36±0.14a
	0.31±0.01ab
	0.30±0.03a
	0.31±0.01ab
	0.21±0.01a
	0.40±0.07a
	0.52±0.05a
	0.39±0.03a
	0.28±0.06cd
	0.24a±0.04a
	0.22±0.02a
	0.28±0.04abc
	.21±0.01ab
	0.15±0.02d
	0.21±0.01bc
	0.15±0.02b
	0.10±0.02ab

	N2P0K2
	0.40±0.06ab
	0.35±0.05a
	0.24±0.03b
	0.27±0.02a
	0.31±0.01ab
	0.29±0.03a
	0.27±0.05ab
	0.27±0.06a
	0.41±0.09a
	0.54±0.07a
	0.48±0.04a
	0.36±0.06abc
	0.24±0.06a
	0.18±0.04a
	0.23±0.02cdef
	.19±0.01bcd
	0.23±0.07abc
	0.19±0.02bc
	0.18±0.01b
	0.11±0.05ab

	N2P1K2
	0.38±0.01ab
	0.30±0.02a
	0.23±0.01b
	0.28±0.01a
	0.31±0.02ab
	0.32±0.02a
	0.28±0.04ab
	0.23±0.03a
	0.37±0.06a
	0.51±0.03a
	0.37±0.01a
	0.26±0.04d
	0.24±0.05a
	0.18±0.03a
	0.31±0.03ab
	.16±0.01d
	0.15±0.03d
	0.20±0.02bc
	0.16±0.01b
	0.10±0.04ab

	N2P2K2
	0.40±0.01ab
	0.36±0.03a
	0.29±0.05a
	0.27±0.02a
	0.33±0.01ab
	0.33±0.01a
	0.23±0.03b
	0.20±0.03a
	0.38±0.07a
	0.55±0.11a
	0.40±0.05a
	0.31±0.03abcd
	0.27±0.05a
	0.18±0.01a
	0.27±0.05bcd
	.18±0.04cd
	0.19±0.02cd
	0.19±0.01c
	0.17±0.01b
	0.08±0.01b

	N2P3K2
	0.39±0.04ab
	0.35±0.03a
	0.26±0.01ab
	0.30±0.06a
	0.30±0.02b
	0.30±0.02a
	0.26±0.04ab
	0.21±0.10a
	0.39±0.11a
	0.46±0.05a
	0.41±0.04a
	0.29±0.06bcd
	0.25±0.07a
	0.18±0.02a
	0.25±0.02cdef
	.19±0.03abc
	0.21±0.01bcd
	0.19±0.02bc
	0.11±0.11a
	0.10±0.01ab

	N2P2K0
	0.45±0.02a
	0.38±0.03a
	0.25±0.01ab
	0.33±0.19a
	0.31±0.02b
	0.32±0.05a
	0.29±0.01ab
	0.27±0.05a
	0.36±0.04a
	0.53±0.05a
	0.41±0.04a
	0.39±0.05ab
	0.26±0.01a
	0.18±0.01a
	0.27±0.05bcde
	.22±0.01a
	0.23±0.02abcd
	0.18±0.02c
	0.17±0.02b
	0.09±0.02ab

	N2P2K1
	0.40±0.07ab
	0.37±0.05a
	0.24±0.03b
	0.27±0.04a
	0.31±0.01ab
	0.31±0.03a
	0.29±0.04ab
	0.26±0.06a
	0.37±0.00a
	0.51±0.10a
	0.41±0.04a
	0.32±0.08abcd
	0.23±0.03a
	0.22±0.02a
	0.26±0.01bcdef
	.21±0.01abc
	0.22±0.05abc
	0.21±0.01bc
	0.17±0.01b
	0.12±0.01ab

	N2P2K3
	0.42±0.03a
	0.35±0.03a
	0.23±0.03b
	0.31±0.01a
	0.31±0.02ab
	0.31±0.02a
	0.26±0.02ab
	0.20±0.04a
	0.31±0.03a
	0.46±0.10a
	0.39±0.06a
	0.28±0.05cd
	0.23±0.06a
	0.18±0.03a
	0.21±0.01ef
	.19±0.01bc
	0.23±0.07abcd
	0.19±0.01bc
	0.14±0.01ab
	0.14±0.03a

	N3P2K2
	0.39±0.03ab
	0.35±0.05a
	0.24±0.03b
	0.27±0.02a
	0.31±0.01ab
	0.29±0.03a
	0.27±0.05ab
	0.27±0.06a
	0.37±0.04a
	0.54±0.07a
	0.48±0.04a
	0.36±0.06abc
	0.22±0.04a
	0.18±0.04a
	0.23±0.02def
	.19±0.01bcd
	0.21±0.04abc
	0.21±0.02bc
	0.18±0.01b
	0.11±0.05ab

	N1P1K2
	0.42±0.01ab
	0.35±0.08a
	0.24±0.03b
	0.3±0.02a
	0.31±0.03ab
	0.31±0.02a
	0.29±0.03ab
	0.21±0.08a
	0.35±0.03a
	0.55±0.06a
	0.47±0.05a
	0.35±0.04abcd
	0.22±0.05a
	0.18±0.01a
	0.22±0.00ef
	.18±0.00bcd
	0.19±0.04bcd
	0.20±0.02bc
	0.17±0.01b
	0.09±0.03ab

	N1P2K1
	0.40±0.02ab
	0.36±0.09a
	0.23±0.02b
	0.27±0.03a
	0.31±0.02ab
	0.33±0.02a
	0.33±0.01a
	0.26±0.07a
	0.37±0.06a
	0.56±0.06a
	0.47±0.05a
	0.35±0.02abcd
	0.26±0.01a
	0.18±0.01a
	0.21±0.02f
	.19±0.02bc
	0.21±0.01bcd
	0.19±0.01c
	0.17±0.02b
	0.09±0.02ab

	N2P1K1
	0.42±0.02a
	0.35±0.06a
	0.24±0.02b
	0.29±0.07a
	0.34±0.02a
	0.32±0.02a
	0.33±0.10a
	0.25±0.02a
	0.41±0.04a
	0.56±0.06a
	0.45±0.01a
	0.39±0.03a
	0.22±0.06a
	0.19±0.06a
	0.23±0.02def
	.21±0.02abc
	0.17±0.03cd
	0.19±0.02c
	0.16±0.01b
	0.11±0.02ab








Table S4 Alfalfa dry-fresh ratio under different fertilizers in 5 years
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	1.26±0.13Abc
	1.21±0.14Aab
	1.51±0.14Ab
	0.87±0.07Bcde
	0.55±0.02Bb

	N0P2K2
	1.28±0.04ABbc
	1.10±0.03ABb
	1.62±0.25Aab
	0.91±0.10BCabc
	0.72±0.04Cab

	N1P2K2
	1.31±0.10BCabc
	1.13±0.15BCab
	1.63±0.10Aab
	0.91±0.07Cabc
	0.77±0.05Cab

	N2P0K2
	1.21±0.06ABbc
	1.14±0.04ABab
	1.55±0.12Ab
	0.89±0.05Babc
	0.71±0.08Bab

	N2P1K2
	1.29±0.01ABabc
	1.27±0.02ABab
	1.63±0.1A4ab
	0.87±0.02Bcd
	0.61±0.05Bb

	N2P2K2
	1.33±0.12ABabc
	1.25±0.04ABab
	1.57±0.13Aab
	0.88±0.05Bbcd
	0.59±0.0B6b

	N2P3K2
	1.31±0.08ABabc
	1.08±0.08ABb
	1.56±0.19Aab
	0.87±0.10Bcd
	0.66±0.03Bb

	N2P2K0
	1.28±0.19ABbc
	1.28±0.11ABa
	1.59±0.0A4ab
	0.84±0.06Bcde
	0.66±0.0B2b

	N2P2K1
	1.28±0.087ABbc
	1.17±0.09ABab
	1.71±0.15Aab
	0.92±0.01Babc
	0.74±0.02Bab

	N2P2K3
	1.38±0.059Aa
	1.08±0.06ABb
	1.44±0.17Ab
	0.82±0.05Be
	0.90±0.04Ba

	N3P2K2
	1.26±0.03ABbc
	1.25±0.1AB2ab
	1.75±0.21Aab
	0.81±0.06Be
	0.71±0.10Bab

	N1P1K2
	1.26±0.05ABbc
	1.22±0.13ABab
	1.72±0.12Aab
	0.81±0.06Be
	0.66±0.04Bb

	N1P2K1
	1.25±0.10ABb
	1.23±0.11ABab
	1.75±0.16Aab
	0.81±0.04Be
	0.64±0.05Bb

	N2P1K1
	1.31±0.03ABabc
	1.24±0.05ABab
	1.82±0.08Aa
	0.84±0.03Bde
	0.63±0.07Bb

	Analysis of variance
	df
	F
	P

	Fertilization type
	3
	15.3
	<0.001***

	Fertilization level
	4
	15.3
	<0.001***

	Year
	5
	3.3
	<0.05*

	Fertilization type×fertilization level
	12
	15.3
	<0.001***

	Fertilization type×year
	15
	1.1
	ns

	Fertilization level×year
	20
	1.1
	ns

	Fertilization level×fertilization type×year
	60
	18.6
	<0.001***


Note: *P<0.05; **P<0.01; ***P<0.001; ns, not significant.
Table S5 The soil available N under different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	N inital
	30.75±1.14Bd
	31.44±0.23Bc
	40.88±1.11Ab
	35.65±0.77ABa
	30.10±1.23Bc

	N0P0K0
	38.44±2.52Babc
	47.58±2.32ABabc
	56.94±0.13Aab
	36.45±1.78Ba
	45.81±0.12ABbc

	N0P2K2
	32.35±3.89Bd
	38.62±2.81Bc
	47.42±1.19Ab
	39.44±0.70Ba
	38.72±0.37Bc

	N1P2K2
	45.32±3.45Bcd
	52.42±2.18Babc
	73.88±0.72Aa
	47.93±0.81Ba
	56.75±0.54Bab

	N2P0K2
	47.00±0.86Babc
	56.61±1.49ABabc
	68.63±0.98Aab
	50.33±0.97Ba
	60.23±0.17ABa

	N2P1K2
	45.68±1.14Bbcd
	54.65±2.60Babc
	75.91±2.00Aa
	55.35±0.90Ba
	54.15±1.85Bab

	N2P2K2
	46.37±1.08Babc
	51.90±1.85Bbc
	70.94±0.61Aab
	52.05±0.27Ba
	54.23±0.85Bab

	N2P3K2
	47.54±0.32Babc
	62.25±2.18Aab
	63.48±1.90Aab
	55.61±1.65Aa
	54.76±0.19ABab

	N2P2K0
	47.96±1.04Cabc
	55.28±0.44Babc
	71.42±0.50Aab
	56.46±0.80Ba
	47.45±0.79Cabc

	N2P2K1
	46.98±1.31Cabc
	56.29±0.30BCabc
	72.34±0.20Aab
	57.95±0.49BCa
	51.35±0.43BCab

	N2P2K3
	47.09±1.25Babc
	52.57±0.68ABabc
	67.39±0.95Aab
	55.23±1.41ABa
	49.24±0.14Babc

	N3P2K2
	49.52±0.29Bab
	56.51±1.01ABabc
	67.40±0.21Aab
	54.99±0.22ABa
	48.18±0.43Babc

	N1P1K2
	49.93±1.87Ba
	54.13±0.04Babc
	71.67±1.41Aab
	50.64±0.16Ba
	49.66±1.08Babc

	N1P2K1
	49.19±0.84Bab
	62.40±0.87ABab
	70.87±0.97Aab
	52.30±1.23Ba
	49.09±3.68Babc

	N2P1K1
	49.65±3.00Ca
	64.56±0.46ABa
	71.85±1.31Aab
	54.56±0.25BCa
	49.54±0.58Cabc

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	35.6
	
	<0.001***

	Year
	5
	
	12.3
	
	<0.05*

	Fertilization level×year
	20
	
	13.2
	
	<0.01**






Table S6. Soil ΔN under different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	7.69±0.12Cd
	16.14±1.12Ac
	16.05±0.67Ade
	0.8±0.02Df
	15.71±0.17Bd

	N0P2K2
	1.60±0.98Cd
	7.18±0.65Ad
	6.53±0.33Ae
	3.79±0.02Be
	8.62±0.13Ae

	N1P2K2
	14.57±0.33Cc
	20.98±0.65BCab
	32.99±1.37Aa
	12.28±0.03Cd
	26.65±0.23ABab

	N2P0K2
	16.25±0.87Bab
	25.17±1.17Aab
	27.75±0.34Abc
	14.68±0.11Bcd
	30.13±0.11Aa

	N2P1K2
	14.93±0.33Bc
	23.20±0.67ABab
	35.02±0.37Aa
	19.70±0.0B3ab
	24.05±0.02ABab

	N2P2K2
	15.62±0.34Cbc
	20.45±1.67BCab
	30.06±0.09Aa
	16.40±0.02Cbc
	24.13±0.12ABab

	N2P3K2
	16.79±0.33Cab
	30.81±1.13Aa
	22.59±0.08ABcd
	19.96. ±1.00BCab
	24.66±0.02Aab

	N2P2K0
	17.21±0.33Bab
	23.84±0.97ABab
	30.54±0.0A3a
	20.81±0.02ABBa
	17.35±0.31bc

	N2P2K1
	16.22±0.67Bab
	24.84±0.67ABab
	31.45±0.02Aa
	22.30±0.11ABa
	21.25±0.09ABb

	N2P2K3
	16.34±1.23Bab
	21.13±1.12Aab
	26.50±1.05Abc
	19.58±0.12ABab
	19.14±0.05ABbc

	N3P2K2
	18.77±1.11Ba
	25.07±0.5A5ab
	26.52±1.03Abc
	19.34±0.19Bab
	18.08±0.07Bbc

	N1P1K2
	19.18±1.3BC3a
	22.68±0.57ABab
	30.78±0.22Aa
	14.99±0.02Ccd
	19.56±0.33BCbc

	N1P2K1
	18.43±0.67Ba
	30.96±0.46Aa
	29.98±0.21Abc
	16.64±0.21Bbc
	18.99±0.09Bbc

	N2P1K1
	18.90±0.073Ba
	33.12±0.12Aa
	30.96±0.22Aa
	18.91±0.02Bab
	19.44±0.03Bbc

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	35.6
	
	<0.001***

	Year
	5
	
	12.3
	
	<0.05*

	Fertilization level×year
	20
	
	13.2
	
	<0.01**







Table S7 The soil available P different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	P inital
	1.11±0.03Be
	3.45±0.07Af
	5.34±0.09Ab
	4.33±0.32Af
	3.781±0.03Af

	N0P0K0
	5.57±1.00Babc
	9.82±0.41ABabc
	8.08±0.44ABab
	11.74±0.94Aa
	14.01±0.10Aa

	N0P2K2
	5.29±0.01Bbcd
	9.60±0.27Abc
	10.94±0.25Aa
	12.02±0.20Aa
	12.77±0.16Abc

	N1P2K2
	4.61±0.44Bcd
	10.32±0.13Aa
	14.18±0.84Aa
	10.97±0.32Ab
	12.33±0.09Abcd

	N2P0K2
	5.55±0.30Babc
	9.45±0.18Ac
	8.38±0.02Aab
	10.81±0.23Abc
	11.68±0.94Ade

	N2P1K2
	5.26±0.08Bbcd
	9.22±0.10Acd
	7.81±0.57Aab
	10.94±0.08Ab
	11.30±0.05Ae

	N2P2K2
	5.00±0.72Bbcd
	9.64±0.51Abc
	10.59±0.51Aa
	10.36±0.28Abcd
	12.65±0.13Acd

	N2P3K2
	6.45±0.69Aab
	9.46±0.11Ac
	8.88±0.25ABab
	10.02±0.55Ad
	12.66±0.05Abc

	N2P2K0
	3.86±0.53Bd
	9.52±0.08Ac
	9.74±0.10Aa
	9.24±0.43Ae
	12.73±0.11Abc

	N2P2K1
	5.19±1.11Bbcd
	9.17±0.18Acd
	7.42±0.51ABab
	9.05±0.28Ae
	11.83±0.27Ade

	N2P2K3
	5.28±0.15Bbcd
	8.79±0.29ABde
	16.01±1.95Aa
	10.13±0.20Ad
	11.74±0.19Ade

	N3P2K2
	7.14±0.33Ba
	8.63±0.50ABde
	9.48±0.61ABa
	10.57±0.04Abcd
	12.93±0.04Ab

	N1P1K2
	5.33±.42Bbcd
	8.21±0.60ABe
	7.05±0.36ABab
	10.84±0.22Abc
	12.61±0.61Abc

	N1P2K1
	6.37±1.70Bab
	10.18±0.44Aab
	9.96±0.21Aa
	9.89±0.04Ae
	12.20±0.04Abc

	N2P1K1
	7.06±1.85Ba
	9.44±0.40Ac
	9.93±1.96Aa
	10.20±0.18Acd
	11.66±0.64Ade

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	27.6
	
	<0.001***

	Year
	5
	
	11.3
	
	ns

	Fertilization level×year
	20
	
	17.8
	
	<0.01**






Table S8 Soil ΔP different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	4.46±0.02Bab
	6.37±0.02ABa
	2.74±0.04Bf
	7.41±0.06ABa
	10.23±0.05Aa

	N0P2K2
	4.18±0.02Bab
	6.15±0.05Ba
	5.60±0.32Bc
	7.69±0.11Aa
	8.99±0.12Aa

	N1P2K2
	3.50±0.33Cbc
	6.87±0.11Ba
	8.84±0.11Abc
	6.64±0.12Bab
	8.55±0.22Aab

	N2P0K2
	4.44±0.02ABab
	6.00±0.02Aa
	3.04±0.09Bef
	6.48±0.11Aab
	7.90±0.21Abc

	N2P1K2
	4.15±0.33ABab
	5.77±0.05ABa
	2.47±0.05Bf
	6.61±0.07Aab
	7.52±0.05Ac

	N2P2K2
	3.89±0.02Bbc
	6.19±0.21Aa
	5.25±0.05ABc
	6.03±0.06Abc
	8.87±0.12Aab

	N2P3K2
	5.34±0.04ABa
	6.01±0.32Aa
	3.54±0.09Be
	5.69±0.16Abc
	8.88±0.16Aa

	N2P2K0
	2.75±0.2C1c
	6.07±0.22Aa
	4.40±0.05BCde
	4.91±0.21BCc
	8.95±0.06Aa

	N2P2K1
	4.08±0.11ABab
	5.72±0.11Aa
	2.08±0.16Bf
	4.72±0.22ABc
	8.05±0.22Abc

	N2P2K3
	4.17±0.12Cab
	5.34±0.12BCab
	10.67±0.21Aa
	5.80±0.17BCbc
	7.96±0.05ABbc

	N3P2K2
	6.03±0.03Ba
	5.18±0.06Bab
	4.14±0.11Bde
	6.24±0.12Bab
	9.15±0.16Aa

	N1P1K2
	4.22±0.12Bab
	4.76±0.25Bb
	1.71±0.00Cf
	6.51±0.11Bab
	8.83±0.04Aab

	N1P2K1
	5.26±0.16ABa
	6.73±0.22ABa
	4.62±0.33Bcd
	5.56±0.18ABbc
	8.42±0.06Aab

	N2P1K1
	5.95±0.10Aa
	5.99±0.16Aa
	4.59±0.33Acd
	5.87±0.34Abc
	7.88±0.12Abc

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	27.6
	
	<0.001***

	Year
	5
	
	11.3
	
	<0.05*

	Fertilization level×year
	20
	
	17.8
	
	<0.01**







Table S9 The soil available K different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	K inital
	88.83±1.09Bb
	92.98±0.09Bb
	108.23±1.11Ab
	101.09±0.47Ab
	91.45±1.1Bd

	N0P0K0
	104.10±1.37Ba
	106.59±0.80Ba
	112.48±0.22Ba
	115.43±0.52Ba
	122.03±0.14Aa

	N0P2K2
	101.06±1.75Ba
	102.95±0.66Ba
	125.46±0.84Aa
	113.19±0.01Ba
	120.18±0.26Aa

	N1P2K2
	108.96±0.76Ba
	102.21±1.56Ba
	118.98±0.29Aa
	128.50±0.16Aa
	99.55±0.43Bbc

	N2P0K2
	107.00±0.94Ba
	104.66±0.5Ba
	119.53±0.04AAa
	122.90±0.70Aa
	97.32±0.01Bbc

	N2P1K2
	97.31±0.84Ba
	104.88±0.78Aa
	118.76±0.31Aa
	116.67±0.79Aa
	94.61±0.15Bbc

	N2P2K2
	106.53±1.00Aa
	104.17±0.35Aa
	130.00±1.06Aa
	112.09±0.89Aa
	93.81±0.60Bc

	N2P3K2
	103.16±0.39Aa
	103.49±1.08Aa
	114.36±0.85Aa
	88.83±1.09Bb
	92.98±0.09Bb

	N2P2K0
	101.53±0.50Aa
	103.98±0.47Aa
	114.62±0.19Aa
	104.10±1.37Ba
	106.59±0.80Ba

	N2P2K1
	101.96±0.88Aa
	103.41±0.65Aa
	117.78±0.29Aa
	101.06±1.75Ba
	102.95±0.66Ba

	N2P2K3
	105.15±0.78Ba
	105.91±0.81Ba
	145.18±0.75Aa
	108.96±0.76Ba
	102.21±1.56Ba

	N3P2K2
	103.70±0.64Aa
	101.22±1.17Aa
	120.75±0.31Aa
	107.00±0.94Ba
	104.66±0.5Ba

	N1P1K2
	101.91±0.43Aa
	107.65±0.42Aa
	114.63±0.20Aa
	97.31±0.84Ba
	104.88±0.78Aa

	N1P2K1
	93.65±0.33Aa
	105.51±0.85Aa
	119.97±0.58Aa
	106.53±1.00Aa
	104.17±0.35Aa

	N2P1K1
	98.46±0.02Aa
	104.71±0.33Aa
	118.84±0.57Aa
	103.16±0.39Aa
	103.49±1.08Aa

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	22.5
	
	<0.001***

	Year
	5
	
	13.2
	
	<0.05*

	Fertilization level×year
	20
	
	11.5
	
	<0.01**






Table S10. Soil ΔK different fertilizer treatments
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	15.27±0.11Bb
	13.61±1.12Ba
	4.25±0.04Ce
	14.34±1.87Bab
	30.58±1.10Aa

	N0P2K2
	12.23±0.45BCbc
	9.97±1.18Cb
	17.22±0.07ABbc
	12.10±1.05BCab
	28.73±0.45Aa

	N1P2K2
	20.13±1.11Aa
	9.23±0.05Bb
	10.75±1.06Bc
	27.41±0.22Aa
	8.10±0.44Bde

	N2P0K2
	18.17±0.98ABa
	11.68±0.09Ba
	11.30±0.09Bd
	21.81±0.32Aa
	5.87±0.33Ce

	N2P1K2
	8.48±1.11ABe
	11.90±0.66Aa
	10.53±0.08ABc
	15.58±0.34Aab
	3.16±0.16Be

	N2P2K2
	17.70±0.22ABa
	11.19±0.07Ba
	21.77±0.07Aab
	11.00±0.45Bbc
	2.36±0.11Ce

	N2P3K2
	14.33±1.09Ab
	10.51±1.09Aab
	6.13±1.09Bde
	2.08±1.05Be
	5.81±1.61Be

	N2P2K0
	12.70±0.98Acd
	11.00±1.33Aa
	6.39±1.10Bde
	11.43±0.63Abc
	9.56±0.05ABde

	N2P2K1
	13.13±0.43ABbc
	10.43±0.33ABab
	9.55±0.08Bd
	4.08±0.44Bd
	19.39±0.06Abc

	N2P2K3
	16.32±0.76Bab
	12.93±0.22Ba
	36.95±0.0A5a
	18.71±0.27Bab
	10.37±0.04Bcd

	N3P2K2
	14.87±0.11ABb
	8.24±0.09Bb
	12.52±0.49ABbc
	10.81±0.27ABbc
	18.70±0.00Abc

	N1P1K2
	13.08±0.33Abc
	14.67±0.26Aa
	6.40±0.32Bde
	12.84±0.05Abc
	2.07±0.32Be

	N1P2K1
	4.82±0.56Bf
	12.53±0.01ABa
	11.74±1.21ABc
	8.11±0.11Bde
	18.05±0.22Abc

	N2P1K1
	9.63±0.44Ade
	11.73±0.33Aa
	10.61±0.85Acd
	6.73±0.07Bd
	15.61±1.09Abc

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	27.6
	
	<0.001***

	Year
	5
	
	11.3
	
	<0.05*

	Fertilization level×year
	20
	
	17.8
	
	<0.01**




Table S11 Soil cumulative N balance (kg ha-1) at different plant year in different N treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	-2.71±0.18Ae
	-6.46±0.22Bd
	-10.54±0.28BCd
	-14.50±0.58Cd
	-18.73±1.04Cd

	N0P2K2
	-2.69±0.11Ae
	-6.35±0.49Bd
	-10.44±0.98BCd
	-14.53±1.49Cd
	-18.69±1.98Cd

	N1P2K2
	1.87±0.19Ad
	2.57±0.53Ad
	2.93±0.93Ac
	3.311±0.35Ac
	3.55±1.77Ac

	N2P0K2
	6.70±0.31Cd
	12.33±0.48Bc
	17.84±0.60ABb
	23.47±0.76Ab
	29.00±0.96Ab

	N2P1K2
	6.92±0.15Cbc
	12.66±0.05Bbc
	17.92±0.17ABb
	23.16±0.44Ab
	28.34±0.75Ab

	N2P2K2
	6.87±0.07Ccd
	12.59±.17Bbc
	17.99±0.22ABb
	23.5±1.30Ab
	28.89±0.31Ab

	N2P3K2
	6.92±0.18Cbcd
	12.72±0.47Bbc
	18.09±0.77ABb
	23.53±1.09Ab
	28.93±1.33Ab

	N2P2K0
	7.31±0.20Cb
	13.38±0.49Bb
	18.93±0.73ABb
	24.31±1.03Ab
	29.64±1.17Ab

	N2P2K1
	7.14±0.52Cbc
	13.00±0.92Bbc
	18.331±0.18ABb
	23.61±1.2A4b
	28.78±1.29Ab

	N2P2K3
	7.03±0.19Cbcd
	12.96±0.70Bbc
	18.511±0.23ABb
	24.05±1.67Ab
	29.40±2.22Ab

	N3P2K2
	12.15±0.31Ca
	23.08±0.54Ba
	33.57±0.70ABa
	43.99±0.87Aa
	54.28±1.07Aa

	N1P1K2
	2.05±0.15Ad
	2.85±0.59Ad
	3.27±0.77Ac
	3.58±0.83Ac
	3.71±0.90Ac

	N1P2K1
	1.65±0.16Ad
	2.32±0.15Ad
	2.72±0.23Ac
	3.20±0.50Ac
	3.55±0.86Ac

	N2P1K1
	6.87±0.04Bcd
	12.73±0.32Bd
	18.31±0.75Bb
	23.84±1.30Ab
	29.35±1.94Ab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	378.6
	
	<0.001***

	Year
	5
	
	112.5
	
	<0.05*

	Fertilization level×year
	20
	
	200.2
	
	<0.01**


Note: Cumulative N balance was expressed as follows: Cumulative N balance = Σ(Nfertilizer -Nremoval).




Table S12 Soil cumulative P balance (kg ha-1) at different plant year in different P treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	-25.52±1.72Ae
	-60.82±2.07ABe
	-99.23±2.60BCe
	-136.49±0.4CD4e
	-176.27±0.80De

	N0P2K2
	34.70±1.00Db
	60.23±2.57CDb
	81.78±1.20BCb
	103.29±1.03Bb
	124.08±0.63Ab

	N1P2K2
	30.56±1.76Dc
	50.03±4.97CDc
	66.43±0.76BCc
	82.89±1.70Bc
	98.10±1.68Ac

	N2P0K2
	-31.10±2.93Af
	-72.21±4.51ABf
	-114.44±0.62BCf
	-155.57±0.20CDf
	-197.77±0.02Df

	N2P1K2
	1.01±1.41Ad
	-9.08±0.50ABd
	-23.70±1.65BCDd
	-38.46±0.11CDd
	-53.88±0.01Dd

	N2P2K2
	30.57±0.64Dbc
	50.30±1.59CDbc
	67.01±2.04BCc
	84.83±2.79Bbc
	101.36±0.87Abc

	N2P3K2
	61.01±1.70Da
	111.51±4.41CDa
	157.93±7.27CDa
	204.94±0.29BCa
	251.65±0.55Aa

	N2P2K0
	34.641.93Ebc
	57.68±4.60DEbc
	75.82±.83CDbc
	92.33±0.67ABbc
	108.39±1.02Abc

	N2P2K1
	33.12±4.93Ebc
	54.11±3.68DEbc
	70.13±1.15CDbc
	85.73±1.71BCbc
	100.31±1.17Abc

	N2P2K3
	32.08±1.75Dbc
	53.77±0.58CDbc
	71.88±1.62Cbc
	89.89±1.69BCbc
	106.15±0.93Abc

	N3P2K2
	33.19±1.95Dbc
	54.90±0.10CDbc
	72.46±0.63BCbc
	89.27±0.20ABbc
	105.03±0.04Abc

	N1P1K2
	2.24±1.41Ad
	-7.28±0.59ABd
	-20.41±0.27Cd
	-34.57±0.86CDd
	-50.38±0.43Dd

	N1P2K1
	28.49±1.47Dc
	47.68±1.40CDc
	64.47±2.19BCc
	81.87±0.73ABc
	98.11±0.06Ac

	N2P1K1
	0.53±0.35Ad
	-8.38±3.0AB2d
	-20.03±7.09BCd
	-32.08±1.19BCd
	-44.37±1.27Cd

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	333.3
	
	<0.001***

	Year
	5
	
	97.5
	
	<0.05*

	Fertilization level×year
	20
	
	103.5
	
	<0.01**






Table S13 Soil cumulative K balance (kg ha-1) at different plant year in different K treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P0K0
	-33.49±2.26Af
	-79.82±0.71ABf
	-130.24±0.42Be
	-179.14±0.14BCf
	-231.36±1.86Cf

	N0P2K2
	97.00±0.29Db
	163.86±1.01CDb
	217.70±0.18BCb
	271.42±0.04ABb
	322.77±.15Ab

	N1P2K2
	83.40±0.78Dcd
	130.43±1.30Ccd
	167.35±0.74BCc
	204.47±1.66ABc
	237.52±1.74Acde

	N2P0K2
	77.97±0.61Ed
	123.08±0.81CDd
	164.50±1.43BCc
	209.53±0.61ABc
	251.06±2.60Acd

	N2P1K2
	84.89±0.63Dcd
	133.35±1.63Ccd
	166.91±0.40BCc
	200.05±3.48ABcd
	231.00±0.02Acde

	N2P2K2
	83.43±2.12Ccd
	131.29±.23CDcd
	169.24±0.68BCc
	210.86±.14Ac
	248.22±0.43Acd

	N2P3K2
	84.89±0.59Dcd
	135.27±1.46BCcd
	172.28±0.85ABc
	211.21±0.77Ac
	249.17±1.19Acd

	N2P2K0
	-33.292±0.53Af
	-81.80±0.03ABf
	-136.74±0.96Ce
	-193.81±1.69Df
	-251.49±1.47Ef

	N2P2K1
	54.72±0.47Ce
	93.52±1.39BCe
	125.79±1.63ABd
	157.52±1.38Ade
	187.91±1.97Ae

	N2P2K3
	233.36±0.29Ea
	453.08±0.64Da
	668.09±1.25BCa
	882.98±0.59ABa
	1095.58±0.47Aa

	N3P2K2
	92.04±0.68Cbc
	146.40±1.73BCbc
	187.12±1.75ABc
	225.42±2.89Ac
	260.24±0.96Ac

	N1P1K2
	88.90±0.63Cbc
	139.2±21.33BCcd
	177.73±2.86ABc
	212.82±0.78Ac
	242.49±0.67Acde

	N1P2K1
	48.64±1.94De
	85.08±1.83CDe
	118.36±2.88Bd
	152.45±0.21Ae
	185.02±0.58Ae

	N2P1K1
	51.33±0.45De
	90.25±0.96Ce
	125.58±0.30BCd
	160.39±1.01Ade
	194.89±0.98Ade

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	443.4
	
	<0.001***

	Year
	5
	
	67.9
	
	<0.05*

	Fertilization level×year
	20
	
	213.6
	
	<0.01**




Table S14. NRE (%) at different plant year in different N treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N1P2K2
	0.37±0.04Ade
	0.51±0.11Ac
	0.59±0.19Ac
	0.66±0.27Ac
	0.71±0.35Ac

	N2P0K2
	0.67±0.03Bc
	1.23±0.05Ab
	1.78±0.06Ab
	2.35±0.08Ab
	2.90±0.10Ab

	N2P1K2
	0.69±0.02Bbc
	1.27±0.01Ab
	1.80±0.02Ab
	2.32±0.04Ab
	2.83±0.07Ab

	N2P2K2
	0.69±0.01Bbc
	1.26±0.02Ab
	1.80±0.02Ab
	2.35±0.03Ab
	2.90±0.03Ab

	N2P3K2
	0.69±0.02Bbc
	1.27±0.05Ab
	1.81±0.08Ab
	2.35±0.11Ab
	2.90±0.13Ab

	N2P2K0
	0.73±0.02Bb
	1.34±0.05ABb
	1.90±0.07Ab
	2.43±0.10Ab
	2.96±0.12Ab

	N2P2K1
	0.71±0.05Bbc
	1.30±0.09ABb
	1.83±0.12Ab
	2.36±0.12Ab
	2.88±0.13Ab

	N2P2K3
	0.70±0.02Bbc
	1.29±0.07Ab
	1.85±0.12Ab
	2.41±0.1A7b
	2.94±0.22Ab

	N3P2K2
	0.81±0.02Ba
	1.54±0.04ABa
	2.24±0.05Aa
	2.93±0.06Aa
	3.62±0.07Aa

	N1P1K2
	0.41±0.03Ad
	0.57±0.12Ac
	0.65±0.15Ac
	0.72±0.17Ac
	0.74±0.18Ac

	N1P2K1
	0.33±0.03Ae
	0.46±0.03Ac
	0.54±0.05Ac
	0.64±0.10Ac
	0.71±0.1A7c

	N2P1K1
	0.69±0.00Bbc
	1.27±0.03Ab
	1.83±0.08Ab
	2.38±0.13Ab
	2.93±0.19Ab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	27.5
	
	<0.001***

	Year
	5
	
	4.6
	
	ns

	Fertilization level×year
	20
	
	10.8
	
	<0.05*





Table S15. PRE (%) at different plant year in different P treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P2K2
	0.58±0.02Bb
	1.00±0.08ABb
	1.36±0.15Ab
	1.72±0.23Ab
	2.07±0.31Ab

	N1P2K2
	0.51±0.03Bbc
	0.83±0.08ABbc
	1.11±0.15Ab
	1.38±0.21Ab
	1.64±0.28Ab

	N2P1K2
	0.03±0.05Ad
	-0.30±0.02Bd
	-0.79±0.05Bc
	-1.28±0.14BCc
	-1.80±0.23Bc

	N2P2K2
	0.51±0.01Bbc
	0.84±0.03ABbc
	1.12±0.03Ab
	1.41±0.05Ab
	1.69±0.05Ab

	N2P3K2
	0.68±0.02Ba
	1.24±0.05ABa
	1.75±0.08Aa
	2.28±0.11Aa
	2.80±0.14Aa

	N2P2K0
	0.58±0.03Bb
	0.96±0.08ABbc
	1.26±0.11Ab
	1.54±0.16Ab
	1.81±0.18Ab

	N2P2K1
	0.55±0.08Bb
	0.90±0.14ABbc
	1.17±0.19Ab
	1.43±0.20Ab
	1.67±0.20Ab

	N2P2K3
	0.53±0.03Bbc
	0.90±0.11ABbc
	1.20±0.19Ab
	1.50±0.26Ab
	1.77±0.35Ab

	N3P2K2
	0.55±0.05Bb
	0.92±0.09ABbc
	1.21±0.11Ab
	1.49±0.14Ab
	1.75±0.17Ab

	N1P1K2
	0.07±0.05Ad
	-0.24±0.19Bd
	-0.68±0.24Bc
	-1.15±0.26BCc
	-1.68±0.28Bc

	N1P2K1
	0.47±0.02Cc
	0.79±0.02Bc
	1.07±0.04ABb
	1.36±0.08Ab
	1.64±0.13Ab

	N2P1K1
	0.02±0.01Ad
	-0.28±0.10Bd
	-0.67±0.24Bc
	-1.07±0.41BCc
	-1.48±0.61Cc

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	35.7
	
	<0.001***

	Year
	5
	
	7.8
	
	ns

	Fertilization level×year
	20
	
	11.5
	
	<0.05*




Table S16. KRE (%) at different plant year in different K treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P2K2
	0.54±0.02Bcd
	0.91±.08ABbc
	1.21±0.17Abc
	1.51±0.26Abc
	1.79±0.34Ac

	N1P2K2
	0.46±0.03Bef
	0.72±0.09Ad
	0.93±0.16Ad
	1.14±0.23Ad
	1.32±0.30Ad

	N2P0K2
	0.43±0.05Bf
	0.68±0.08Ad
	0.91±0.10Ad
	1.16±0.13Ad
	1.39±0.16Ad

	N2P1K2
	0.47±0.03Bef
	0.74±0.01d
	0.93±0.03Ad
	1.11±0.07Ad
	1.28±0.13Ad

	N2P2K2
	0.46±0.01Bef
	0.73±0.03Ad
	0.94±0.04Ad
	1.17±0.05Ad
	1.38±0.05Ad

	N2P3K2
	0.47±0.03Bef
	0.75±0.08Ad
	0.96±0.13Ad
	1.17±0.19Ad
	1.38±0.23Ad

	N2P2K1
	0.61±0.07Bb
	1.04±0.13Ab
	1.40±0.16Ab
	1.75±0.17Ab
	2.09±0.18Abc

	N2P2K3
	0.86±.01Ba
	1.68±0.03ABa
	2.47±0.06Aa
	3.27±0.08Aa
	4.06±0.10Aa

	N3P2K2
	0.51±.05Bcde
	0.81±0.09ABcd
	1.04±0.12Acd
	1.25±0.15Acd
	1.45±0.18Ad

	N1P1K2
	0.49±0.03Bdef
	0.77±0.10Ad
	0.99±0.13Ad
	1.18±0.14Ad
	1.35±0.15Ad

	N1P2K1
	0.54±0.02Bcd
	0.95±0.02Abc
	1.32±0.03Abd
	1.69±0.07Ab
	2.06±0.12Abc

	N2P1K1
	0.57±0.01Bbc
	1.01±0.04Ab
	1.40±0.10Ab
	1.78±0.18Ab
	2.17±0.27Ab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	78.2
	
	<0.001***

	Year
	5
	
	9.4
	
	ns

	Fertilization level×year
	20
	
	14.7
	
	<0.05*








Table S17. AE-N (kg kg-1) at different plant year in different N treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N1P2K2
	12.47±0.42Cbc
	51.09±0.88Aa
	33.55±0.83Bab
	32.39±0.63Ba
	28.72±0.36Bab

	N2P0K2
	-0.63±0.13Dc
	11.73±0.79Abc
	0.65±0.02Cb
	9.37±0.36Aa
	3.63±0.32Bb

	N2P1K2
	17.36±0.73Abc
	24.06±1.00Ab
	22.15±0.84Aab
	21.81±0.67Aa
	15.98±0.88Aab

	N2P2K2
	17.31±0.94ABbc
	17.25±0.78ABbc
	26.97±0.63Aab
	28.77±0.72Aa
	15.57±0.73Bab

	N2P3K2
	5.93±1.00Bbc
	16.47±0.17Abc
	21.28±1.59Aab
	24.03±0.61Aa
	21.79±0.35Aab

	N2P2K0
	24.55±0.55Aabc
	19.31±0.04Abc
	28.43±0.57Aab
	8.35±0.30Ba
	27.18±0.10Aab

	N2P2K1
	15.38±0.83Abc
	25.70±0.23Ab
	16.38±0.47Aab
	26.76±0.98Aa
	21.19±0.28aAb

	N2P2K3
	15.38±0.67Abc
	18.39±0.84Abc
	27.71±0.15Aab
	18.16±0.32Aa
	18.11±0.53Aab

	N3P2K2
	7.17±0.22Abc
	13.74±0.05Abc
	8.42±0.27Ab
	6.41±0.17Aa
	8.400±1.39Ab

	N1P1K2
	52.69±1.80Aa
	54.86±0.63Aa
	58.72±0.58Aa
	47.60±0.66Aa
	41.73±1.75Aa

	N1P2K1
	34.95±1.10Cab
	63.15±0.24Aa
	46.96±0.45Bab
	48.12±0.25Ba
	41.87±0.73Ba

	N2P1K1
	10.08±0.45Abc
	-8.61±0.14Bc
	9.76±0.18Ab
	11.29±0.69Aa
	10.84±0.19Ab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	45.3
	
	<0.01**

	Year
	5
	
	3.4
	
	ns

	Fertilization level×year
	20
	
	12.5
	
	<0.05*









Table S18. AE-P (kg kg-1) at different plant year in different P treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P2K2
	-0.32±0.01Cb
	-12.89±0.48Dde
	21.17±0.75Ab
	5.19±2.73Ba
	17.48±0.19Ab

	N1P2K2
	10.64±0.35Ab
	31.76±0.23Aabcd
	34.65±0.19Aab
	23.52±0.69Aa
	27.74±0.30Aab

	N2P1K2
	58.35±0.43Aab
	58.58±0.66Aab
	87.23±0.79Aab
	65.76±0.23Aa
	60.88±0.60Aab

	N2P2K2
	29.10±0.24BCab
	17.95±0.63Cbcd
	51.64±0.38Aab
	44.48±0.54Aa
	29.76±0.89BCab

	N2P3K2
	6.75±0.22Bb
	11.09±0.41Bcd
	28.11±0.66Aab
	24.38±0.02Aa
	26.75±0.83Aab

	N2P2K0
	41.15±0.26Aab
	21.38±0.06Bbcd
	54.08±0.62Aab
	10.44±0.50Ba
	49.10±0.83Aab

	N2P2K1
	25.88±0.72Aab
	32.01±0.72Aabcd
	34.00±0.45Aab
	41.12±0.64Aa
	39.12±0.13Aab

	N2P2K3
	25.88±0.79BCab
	19.84±0.06Cbcd
	52.87±0.2A5ab
	26.80±0.86BCa
	33.99±0.21ABab

	N3P2K2
	18.16±0.05Bab
	23.55±0.11Abcd
	27.75±0.66Aab
	12.5±05.44Ba
	24.81±0.48Aab

	N1P1K2
	88.31±0.66Ba
	69.81±0.06Ba
	111.25±0.96Aa
	72.38±0.76Ba
	77.16±0.92Ba

	N1P2K1
	29.36±0.08Aab
	41.81±0.20Aabc
	45.83±0.88Aab
	36.62±0.38Aa
	38.70±0.61Aab

	N2P1K1
	34.08±0.50Aab
	-50.31±0.80Be
	45.92±0.93Aab
	30.68±0.63Aa
	43.75±0.64Aab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	23.6
	
	<0.05*

	Year
	5
	
	3.8
	
	ns

	Fertilization level×year
	20
	
	19.8
	
	<0.05*









Table S19. AE-K (kg kg-1) at different plant year in different K treatments during the five years (2015-2019).
	Treatments
	2015
	2016
	2017
	2018
	2019

	N0P2K2
	-7.10±0.90Aa
	-6.40±0.16Ad
	-0.66±0.92Aa
	2.01±0.10Aa
	-0.72±0.73Aab

	N1P2K2
	-3.45±0.78Ba
	8.48±0.41Abc
	3.83±0.06Aa
	8.12±0.23Aa
	2.70±0.10Aab

	N2P0K2
	-7.26±0.96Ba
	0.800±0.66Acd
	-5.13±0.12Ba
	4.33±0.31Aa
	-3.25±0.85Bb

	N2P1K2
	2.73±0.74Aa
	7.66±0.11Abcd
	6.82±0.80Aa
	11.24±0.37Aa
	3.61±0.93Aab

	N2P2K2
	2.71±0.08Aa
	3.88±0.21Abcd
	9.50±0.46Aa
	15.11±0.18Aa
	3.38±0.63Aab

	N2P3K2
	-3.62±0.11aA
	3.44±0.21Abcd
	6.34±0.33Aa
	12.47±0.01Aa
	6.84±0.42Aab

	N2P2K1
	3.27±0.82Ba
	17.13±0.15Aab
	7.23±0.30Aa
	27.98±0.42Aa
	13.00±0.75Aa

	N2P2K3
	1.09±0.84Aa
	3.01±0.46Abcd
	6.60±0.28Aa
	6.14±0.64Aa
	3.19±0.94Aab

	N3P2K2
	-0.94±0.02Aa
	5.74±0.37Abcd
	1.53±0.22Aa
	4.47±0.15Aa
	1.73±0.16Aab

	N1P1K2
	7.73±0.94Aa
	9.53±0.84Abc
	10.82±0.99Aa
	12.35±0.79Aa
	6.32±0.65Aab

	N1P2K1
	5.59±0.05Aa
	23.66±0.8A0a
	15.12±0.25Aa
	24.00±0.59Aa
	12.72±0.74Aab

	N2P1K1
	-2.63±0.17Ca
	-20.98±0.93De
	-0.13±0.98Ca
	10.80±0.21Aa
	1.50±0.55Bab

	Analysis of variance
	df
	
	F
	
	P

	Fertilization level
	4
	
	19.4
	
	<0.05*

	Year
	5
	
	7.6
	
	ns

	Fertilization level×year
	20
	
	11.5
	
	<0.05*



