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Table S1. Effect of cover crop and wheat middlings on soil pH, electrical conductivity (EC, dS m-1), nitrate-N, and ammonium-N during and post-ASD in 2022.1
	Parameter
	Factor
	Treatment
	2022 - Days after ASD

	
	
	
	0
	2
	5
	7
	14
	21
	28
	62
	98
	141

	Soil pH
	Amendment
	No WM
	6.50 †
	6.93 †
	6.75†
	6.74†
	6.21†
	6.8†
	6.58†
	6.63†
	6.35
	6.39

	
	
	WM
	6.49 †
	6.83 †
	6.69†
	6.68†
	6.14†
	6.69†
	6.51†
	6.47†
	6.29
	6.24

	
	Cover crop
	Fallow
	6.29
	6.82 †
	6.57
	6.58
	5.94
	6.58†
	6.33
	6.36†
	6.22
	6.23

	
	
	Triticale
	6.56 †
	6.83 †
	6.65†
	6.71†
	6.19†
	6.8†
	6.53†
	6.74†
	6.28
	6.27

	
	
	Crimson clover
	6.54 †
	6.95 †
	6.83†
	6.82†
	6.28†
	6.78†
	6.67†
	6.59†
	6.38
	6.32

	
	
	Mixture
	6.58 †
	6.9 †
	6.82†
	6.73†
	6.29†
	6.82†
	6.65†
	6.52†
	6.39
	6.46

	
	Untreated control
	5.89
	6.41
	6.40
	6.39
	5.88
	6.29
	6.22
	5.96
	6.27
	5.85

	
	Source of Variation
	Amendment
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil EC (ds m-1)
	Amendment
	No WM
	0.21†
	0.11†
	0.1†
	0.12†
	0.13 a 
	0.20 a 
	0.19 a 
	0.17 a 
	0.14 a 
	0.23

	
	
	WM
	0.21†
	0.13†
	0.12†
	0.14†
	0.20 b†
	0.24 b†
	0.25 b†
	0.26 b†
	0.20 b
	0.25

	
	Cover crop
	Fallow
	0.23 ab
	0.1
	0.09
	0.11†
	0.14 b
	0.20 ab
	0.2
	0.21
	0.15
	0.18

	
	
	Triticale
	0.17 b†
	0.12†
	0.11†
	0.13†
	0.13 b
	0.18 b
	0.21
	0.17
	0.17
	0.27

	
	
	Crimson clover
	0.24 a
	0.13†
	0.11†
	0.15†
	0.19 a†
	0.24 a†
	0.25 †
	0.24
	0.19
	0.25

	
	
	Mixture
	0.19 ab†
	0.14†
	0.12†
	0.13†
	0.19 a†
	0.26 a†
	0.22
	0.25†
	0.18
	0.27

	
	Untreated control
	0.25
	0.08
	0.09
	0.07
	0.11
	0.14
	0.19
	0.17
	0.17
	0.21

	
	Source of Variation
	Amendment
	ns
	ns
	ns
	ns
	***
	*
	*
	**
	**
	ns

	
	
	Cover crop
	**
	ns
	ns
	ns
	*
	*
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil Nitrate-N (mg kg-1)
	Amendment
	No WM
	0.99†
	1.60 a
	2.55 a†
	3.64†
	6.53 b
	14.06 b
	22.26
	13.74 b
	8.15 b
	14.04

	
	
	WM
	1.01†
	0.64 b
	0.69 b†
	3.22†
	13.98 a
	22.62 a†
	24.88
	23.30 a
	20.03 a
	9.33

	
	Cover crop
	Fallow
	2.64 a
	1.73 a
	2.39 ab†
	4.15 ab
	8.72
	16.82 ab
	22.25
	19.43
	11.25
	8.29

	
	
	Triticale
	0.46 bc†
	0.47 b†
	0.72 b†
	1.25 b†
	6.91
	11.10 b 
	18.09
	11.52
	15.98
	8.91

	
	
	Crimson clover
	0.92 b† 
	1.10 ab
	2.64 a†
	6.45 a
	14.12
	28.23 a†
	28.21
	24.74
	16.82
	13.3

	
	
	Mixture
	0.00 c†  
	1.19 ab
	0.73 ab†
	1.88 b†
	11.26
	17.19 ab
	25.73
	18.39
	12.3
	16.25

	
	Untreated control
	2.57
	1.36
	4.34
	6.21
	10.86
	13.46
	14.24
	20
	16.06
	13.64

	
	Source of Variation
	Amendment
	ns
	**
	***
	ns
	**
	*
	ns
	*
	***
	ns

	
	
	Cover crop
	***
	*
	**
	**
	ns
	**
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil Ammonium-N (mg kg-1)
	Amendment
	No WM
	2.29†
	4.05 b 
	4.53 b
	4.95 b 
	4.01
	3.5
	3.63
	2.64
	2.74
	4.13

	
	
	WM
	2.32†
	5.89 a†
	10.03 a†
	15.60 a†
	10.37
	6.05†
	6.39†
	2.71
	2.9
	4.5

	
	Cover crop
	Fallow
	3.08 a†
	4.80†
	7.66†
	12.88 †
	6.05
	5.41
	4.92†
	3.66
	2.83
	2.85 b

	
	
	Triticale
	2.26 b†
	4.89†
	6.10†
	7.85
	3.52
	4.09
	7.58
	2.55
	3.12
	5.35 a

	
	
	Crimson clover
	2.06 b†
	4.71†
	7.80†
	8.75
	13.46
	5.25
	2.43
	2.42
	2.51
	4.35 ab

	
	
	Mixture
	1.84 b†
	5.48†
	7.55†
	11.62
	5.74
	4.36
	5.12
	2.09
	2.81
	4.72 a

	
	Untreated control
	4.27
	3.34
	2.89
	5.68
	8.06
	3.27
	2.56
	3.95
	3.18
	7.06

	
	Source of Variation
	Amendment
	ns
	***
	***
	***
	ns
	ns
	ns
	ns
	ns
	ns

	
	
	Cover crop
	**
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	**

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are means of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.










Table S2. Effect of cover crop and wheat middlings on soil pH, electrical conductivity (EC, dS m-1), nitrate-N, and ammonium-N during and post-ASD in 2023.1
	Parameter
	Factor
	Treatment
	2023 - Days after ASD

	
	
	
	0
	2
	4
	7
	14
	21
	28
	41
	68
	92
	120
	140

	Soil pH
	Amendment
	No WM
	6.97†
	6.94†
	6.95†
	6.90†
	7.11†
	6.77†
	6.76†
	6.78†
	6.58†
	6.50†
	6.54†
	6.62†

	
	
	WM
	6.97†
	6.89†
	6.85†
	6.88†
	6.99†
	6.62†
	6.65†
	6.63†
	6.46†
	6.31†
	6.44†
	6.57†

	
	Cover crop
	Fallow
	6.96†
	6.98†
	6.91†
	6.80†
	6.97†
	6.66†
	6.70†
	6.71†
	6.53†
	6.39†
	6.45†
	6.58†

	
	
	Triticale
	7.11†
	6.90†
	6.84†
	6.90†
	7.07†
	6.78†
	6.74†
	6.71†
	6.54†
	6.43†
	6.52†
	6.6†

	
	
	Crimson clover
	6.88†
	6.90†
	6.9†
	6.90†
	7.06†
	6.61†
	6.64†
	6.63†
	6.46†
	6.36†
	6.42†
	6.5†

	
	
	Mixture
	6.94†
	6.88†
	6.94†
	6.96†
	7.10†
	6.74†
	6.72†
	6.77†
	6.56†
	6.45†
	6.58†
	6.71†

	
	Untreated control
	6.42
	6.33
	6.42
	6.25
	6.47
	6.14
	6.17
	6.27
	5.74
	5.9
	5.90
	5.94

	
	Source of Variation
	Amendment
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil EC (ds m-1)
	Amendment
	No WM
	0.19†
	0.14†
	0.19 b†
	0.18 b†
	0.19 b†
	0.25 b†
	0.25 b†
	0.36 b†
	0.25 b†
	0.22 b†
	0.14 b†
	0.16 b†

	
	
	WM
	0.19†
	0.15†
	0.25 a†
	0.24 a†
	0.26 a†
	0.34 a†
	0.37 a†
	0.54 a†
	0.38 a†
	0.28 a†
	0.19 a†
	0.22 a†

	
	Cover crop
	Fallow
	0.18†
	0.13†
	0.20†
	0.17
	0.21†
	0.31†
	0.31 ab†
	0.40 b†
	0.24 b†
	0.23†
	0.15†
	0.14

	
	
	Triticale
	0.19†
	0.13†
	0.20†
	0.20†
	0.20†
	0.26†
	0.26 b†
	0.44 ab†
	0.29 ab†
	0.22†
	0.16†
	0.19†

	
	
	Crimson clover
	0.19†
	0.15†
	0.23†
	0.22†
	0.25†
	0.32†
	0.37 a†
	0.52 a†
	0.36 a†
	0.28†
	0.17†
	0.23†

	
	
	Mixture
	0.18†
	0.17†
	0.24†
	0.25†
	0.24†
	0.29†
	0.30 ab†
	0.43 ab†
	0.36 a†
	0.26†
	0.17†
	0.20†

	
	Untreated control
	0.12
	0.06
	0.08
	0.13
	0.15
	0.16
	0.17
	0.24
	0.12
	0.08
	0.08
	0.08

	
	Source of Variation
	Amendment
	ns
	ns
	*
	**
	**
	***
	***
	***
	***
	*
	**
	*

	
	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	**
	*
	**
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil Nitrate-N (mg kg-1)
	Amendment
	No WM
	1.05
	3.07†
	2.08†
	4.40†
	10.58 b 
	16.41 b
	15.08 b
	22.77 b
	27.10 b
	14.01 b
	9.47
	8.51 b

	
	
	WM
	1.05
	0.83†
	1.25†
	4.64†
	22.28 a†
	33.12 a†
	33.23 a†
	48.77 a†
	55.28 a†
	39.76 a†
	21.84†
	21.03 a†

	
	Cover crop
	Fallow
	3.36 a
	3.76†
	3.66 a
	6.95
	16.32
	25.00 ab†
	22.22 bc
	27.09
	31.67
	38.97†
	12.78
	10.02

	
	
	Triticale
	0.04 b
	0.75†
	0.52 b†
	2.79†
	14.12
	18.05 b
	16.92 c
	37.13†
	36.86†
	11.83
	24.58†
	16.55†

	
	
	Crimson clover
	0.79 b
	2.31†
	2.00 ab†
	4.65†
	21.88†
	34.50 a†
	33.22 a
	44.16†
	42.54†
	31.61
	17.39†
	19.78†

	
	
	Mixture
	0.02 b
	0.99†
	0.48 b†
	3.69†
	13.41
	21.51 b†
	24.27 b†
	34.7†
	53.70†
	25.15
	7.88
	12.75

	
	Untreated control
	2.74
	5.04
	3.75
	7.97
	13.02
	14.59
	16.66
	19.98
	19.82
	7.28
	1.82
	2.28

	
	Source of Variation
	Amendment
	ns
	***
	ns
	ns
	***
	***
	***
	***
	***
	*
	ns
	*

	
	
	Cover crop
	***
	***
	***
	ns
	ns
	***
	***
	ns
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Soil Ammonium-N (mg kg-1)
	Amendment
	No WM
	2.6
	3.69 b†
	3.48 b
	2.67 b 
	3.37 b
	3.94 b
	2.49 b
	3.35†
	2.52
	3.18
	2.99†
	3.31

	
	
	WM
	2.6
	6.02 a†
	6.93 a
	12.78 a†
	12.43 a†
	6.36 a†
	3.95 a
	3.76†
	2.71
	3.94†
	3.7†
	3.70†

	
	Cover crop
	Fallow
	2.56
	3.98†
	4.53
	4.46†
	4.46
	3.49
	2.55 b
	2.66 b
	2.17
	4.34†
	2.95
	3.42

	
	
	Triticale
	2.41
	4.64†
	4.64
	6.35†
	5.59
	5.2
	2.62 ab
	3.96 a†
	3.2†
	2.79
	4.05†
	3.67†

	
	
	Crimson clover
	2.92
	5.85†
	5.94
	11.71†
	16.45†
	5.33
	3.57 ab
	3.54 ab†
	2.11
	3.54
	3.06
	3.48

	
	
	Mixture
	2.5
	4.95†
	5.69
	8.40†
	5.12
	6.58†
	4.14 a
	4.05 a†
	2.98
	3.57
	3.31†
	3.46

	
	Untreated control
	2.28
	2.53
	2.69
	2.72
	3.96
	3.81
	2.85
	2.14
	2.13
	2.53
	1.98
	2.31

	
	Source of Variation
	Amendment
	ns
	***
	***
	***
	*
	*
	**
	ns
	ns
	ns
	ns
	ns

	
	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	*
	**
	ns
	ns
	ns
	ns

	
	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.










Table S3. Chlorophyll content (CCI), Fruit number, Fresh and Dry plant biomass for cover crop and amendment across 2022 and 2023.
	Year
	Treatment
	Chlorophyll
	Fruit No.
	Fresh plant biomass (g plant-1)
	Dry plant biomass (g plant-1)

	
	
	CCI
	n plant-1
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	2022
	Amendment
	
	
	
	
	
	
	
	
	
	

	
	No WM
	514 (6)
	5 (0) b†
	356 (39) b†
	174 (14) b†
	41 (9)
	571 (54) b†
	46 (4) b†
	16 (1) b†
	3 (0) 
	65 (5) b†

	
	WM
	530 (4)
	6 (0) a†
	565 (22) a†
	255 (10) a†
	52 (7)
	872 (31) a†
	70 (2) a†
	24 (0) a†
	4 (0) 
	97 (3) a†

	
	Cover crop
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	522 (11)
	6 (0) †
	411 (60) b†
	188 (25) b†
	70 (14)
	669 (84) ab†
	52 (6) b†
	19 (2) †
	4 (1) 
	75 (8) b†

	
	Triticale
	513 (9)
	5 (1) †
	365 (51) b†
	193 (23) ab†
	30 (6)
	583 (76) b†
	49 (6) b†
	18 (2) †
	2 (0) 
	69 (9) b†

	
	Crimson clover
	530 (4)
	6 (0) †
	576 (24) a†
	251 (10) a†
	42 (13)
	869 (37) a†
	70 (3) a†
	22 (1) †
	3 (1) 
	95 (4) a†

	
	Mix
	523 (5)
	7 (1) †
	509 (64) ab†
	239 (22) ab†
	45 (8)
	793 (93) ab†
	62 (7) ab†
	22 (2) †
	3 (0)
	87 (9) ab†

	
	UTC
	519 (3)
	3 (0)
	195 (18)
	113 (7)
	29 (3)
	337 (26)
	28 (2)
	10 (1)
	2 (0)
	40 (3)

	
	Significance
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	ns
	*
	***
	***
	ns
	***
	***
	***
	ns
	***

	
	Cover crop
	ns
	ns
	**
	**
	ns
	**
	**
	ns
	ns
	**

	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	

	
	No WM
	426 (9) b
	12 (2) b
	457 (46) b†
	302 (23) b†
	369 (15)
	1128 (74) b†
	59 (5) b
	33 (2) b†
	12 (0) b
	104 (7) b†

	
	WM
	450 (7) a
	22 (2) a
	971 (71) a†
	560 (36) a†
	387 (5)
	1918 (107) a†
	113 (7) a
	52 (2) a†
	14 (0) a
	178 (9) a†

	
	Cover crop
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	437 (11) ab
	18 (3)
	681 (111) †
	420 (50) †
	369 (23)
	1471 (169) †
	85 (13)
	43 (4) †
	12 (1) b
	140 (17) †

	
	Triticale
	411 (12) b
	13 (3)
	589 (97) †
	404 (55) †
	360 (23)
	1352 (165) †
	72 (10)
	40 (4) †
	13 (1) ab
	125 (14) †

	
	Crimson clover
	464 (11) a
	18 (3)
	813 (130) †
	452 (68) †
	393 (2)
	1657 (196) †
	97 (14)
	43 (5) †
	13 (0) ab
	153 (19) †

	
	Mix
	440 (9) ab
	18 (4)
	774 (160) †
	448 (82) †
	391 (2)
	1612 (242) †
	90 (16)
	43 (6) †
	14 (0) a
	147 (22) †

	
	UTC
	424 (15)
	14 (2)
	351 (43) †
	229 (21) †
	363 (31)
	942 (73)
	50 (5)
	26 (3) †
	13 (1)
	89 (8)

	
	Significance
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	*
	***
	***
	***
	ns
	***
	***
	***
	*
	***

	
	Cover crop
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns

	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.



Table S4. Mean (SE) of N, P, and K content (g kg-1 DW) on tomato plant parts (leaf, stem, fruit, and total) in 2022 and 2023.
	Year
	Treatment
	N content 
	
	P content 
	
	K content 

	
	
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	2022
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	37 (1)
	27 (1)
	33 (1)
	97 (4)
	3 (0)
	4 (0) b
	6 (0) b
	14 (1) b
	40 (1)
	56 (1)
	45 (2)
	141 (3)

	
	WM
	39 (1)
	29 (1)
	35 (1)
	102 (3)
	4 (0) †
	5 (0) a†
	7 (0) a†
	16 (0) a†
	40 (2)
	55 (1)
	46 (2)
	142 (3)

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	37 (2) b
	27 (2) b
	34 (2)
	98 (5) b
	3 (0) c
	4 (0) c
	6 (0) †
	14 (1) c
	42 (2)
	55 (1)
	51 (3)
	147 (6)

	
	Triticale
	34 (2) c
	25 (2) c
	32 (1)
	90 (5) c
	3 (0) b
	4 (0) c†
	6 (0) †
	14 (1) c
	40 (2)
	55 (2)
	43 (1)
	139 (4)

	
	Crimson clover
	41 (1) a
	32 (1) a
	35 (1)
	107 (3) a
	4 (0) a†
	6 (0) a†
	7 (0) †
	17 (1) a
	41 (2)
	56 (1)
	45 (3)
	142 (4)

	
	Mixture
	40 (1) b
	30 (1) b
	35 (1)
	105 (3) b
	4 (0) b
	5 (0) b†
	7 (0) †
	15 (1) b
	39 (2)
	55 (1)
	45 (2)
	139 (3)

	
	UTC
	39 (1)
	30 (1)
	36 (1)
	105 (3)
	3 (0)
	3 (0)
	5 (0)
	11 (1)
	39 (1)
	58 (1)
	43 (1)
	140 (2)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	ns
	ns
	ns
	ns
	ns
	**
	**
	**
	ns
	ns
	ns
	ns

	
	Cover crop
	*
	**
	ns
	*
	*
	**
	ns
	**
	ns
	ns
	ns
	ns

	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	28 (1)
	16 (1)
	30 (1)
	74 (2)
	3 (0)
	4 (0)
	7 (0)
	14 (1)
	35 (1)
	36 (1) b
	48 (1)
	118 (2)

	
	WM
	32 (1)
	18 (1)
	31 (1)
	81 (2)
	3 (0)
	4 (0)
	7 (0)
	13 (1)
	34 (1)
	41 (1) a
	47 (1)
	122 (2)

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	30 (1)
	16 (1)
	30 (1)
	76 (3)
	3 (1)
	4 (1)
	7 (1)
	14 (2)
	35 (1) b
	38 (2)
	47 (1)
	119 (2)

	
	Triticale
	28 (1)
	17 (1)
	30 (1)
	75 (3)
	4 (0)
	5 (1)
	7 (0)
	16 (2)
	37 (1) a
	39 (2)
	48 (1)
	123 (3)

	
	Crimson clover
	31 (1)
	17 (1)
	31 (1)
	80 (3)
	3 (0)
	3 (0)
	6 (0)
	12 (1)
	33 (1) c
	39 (2)
	48 (1)
	120 (2)

	
	Mixture
	31 (2) †
	17 (1)
	30 (1)
	79 (5)
	3 (0)
	4 (1)
	7 (1)
	14 (1)
	34 (0) b
	38 (3)
	46 (1)
	118 (3)

	
	UTC
	28 (1)
	15 (1)
	29 (1)
	72 (3)
	2 (0)
	2 (0)
	6 (0)
	11 (1)
	33 (2)
	34 (4)
	48 (0)
	115 (6)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	**
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns

	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns

	
	A × B
	*
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.


Table S5. Mean (SE) of N, P, and K accumulation (mg plant-1) on tomato plant parts (leaf, stem, fruit, and total) in 2022 and 2023.
	Year
	Treatment
	N accumulation
	
	P accumulation
	
	K accumulation

	
	
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	2022
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	1720 (185) b
	446 (46) b
	174 (18)
	2341 (235) b
	162 (24) b†
	76 (11) b†
	33 (4)
	271 (37) b
	1875 (176) †
	892 (67) b†
	249 (36)
	3016 (247) †

	
	WM
	2709 (147) a†
	692 (26) a†
	216 (15)
	3617 (178) a†
	257 (14) a†
	127 (5) a†
	43 (3) †
	426 (20) a†
	2795 (108) †
	1308 (28) a†
	294 (25)
	4396 (134) †

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	1965 (282) c†
	515 (74) c†
	237 (29)
	2717 (367) c†
	163 (26) c†
	81 (13) c†
	44 (5) †
	288 (41) c†
	2230 (345) †
	1027 (113) b†
	360 (54)
	3617 (467) †

	
	Triticale
	1630 (222) d†
	438 (59) d†
	155 (11)
	2223 (285) d†
	173 (32) c†
	85 (16) c†
	30 (3)
	288 (49) c†
	1985 (271) †
	964 (116) c†
	213 (15)
	3161 (389) †

	
	Crimson clover
	2831 (118) a†
	701 (30) a†
	197 (28)
	3728 (145) a†
	281 (25) a†
	129 (11) a†
	39 (7)
	449 (39) a†
	2828 (103) †
	1249 (40) a†
	263 (52)
	4340 (162) †

	
	Mixture
	2546 (349) b†
	650 (67) b†
	198 (22)
	3393 (436) b†
	227 (34) b†
	115 (16) b†
	39 (6)
	380 (55) b†
	2340 (178) †
	1188 (102) b†
	255 (34)
	3784 (296) †

	
	UTC
	1105 (95)
	305 (17) †
	160 (6)
	1570 (113)
	75 (7)
	34 (4)
	24 (2)
	133 (13)
	1108 (110) †
	591 (27)
	189 (13)
	1888 (143)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	***
	***
	ns
	***
	***
	***
	ns
	***
	***
	***
	ns
	***

	
	Cover crop
	***
	***
	ns
	***
	**
	**
	ns
	**
	*
	*
	ns
	*

	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	*

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	1648 (169) b
	524 (39)
	368 (12) b
	2539 (193) b
	193 (21) b
	123 (17) b
	89 (4)
	405 (38) b
	2000 (170) b
	1182 (91)
	593 (23)
	3775 (253) b

	
	WM
	3721 (322) a†
	930 (63) †
	423 (11) a
	5074 (384) a†
	332 (35) a†
	197 (28) a†
	92 (6)
	622 (67) a†
	3878 (236) a†
	2138 (142) †
	634 (15)
	6650 (362) a†

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	2519 (422) †
	699 (81) †
	374 (15) c
	3592 (495) †
	252 (26)
	148 (20)
	86 (3)
	486 (42) †
	2882 (410) †
	1620 (190) †
	580 (31)
	5082 (594) †

	
	Triticale
	2067 (342) †
	682 (81) †
	382 (22) c
	3131 (426) †
	264 (56)
	194 (47) †
	96 (11)
	554 (112) †
	2673 (410) †
	1597 (201) †
	608 (36)
	4879 (621) †

	
	Crimson clover
	3124 (551) †
	743 (109) †
	396 (14) b
	4262 (662) †
	248 (38)
	123 (20)
	81 (4)
	453 (59) †
	3142 (456) †
	1703 (265) †
	614 (18)
	5459 (710) †

	
	Mixture
	3028 (693) †
	782 (147) †
	430 (19) a†
	4240 (847) †
	285 (68) †
	176 (45) †
	99 (8)
	560 (116) †
	3058 (552) †
	1719 (321) †
	653 (24)
	5430 (861) †

	
	UTC
	1385 (153)
	405 (36) 
	376 (10)
	2166 (180)
	116 (11)
	57 (6)
	79 (2)
	252 (16)
	1611 (182)
	882 (85)
	629 (35)
	3121 (249)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	***
	***
	***
	***
	**
	*
	ns
	**
	***
	***
	ns
	***

	
	Cover crop
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	A × B
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns



¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.
Table S6. Mean (SE) of Ca, Mg, and S content (g kg-1 DW) on tomato plant parts (leaf, stem, fruit, and total) in 2022 and 2023.
	Year
	Treatment
	Ca content 
	
	Mg content 
	
	S content

	
	
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	2022
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	40 (1)
	14 (0)
	1 (0)
	55 (1)
	6 (0)
	4 (0)
	2 (0)
	13 (0)
	5 (0)
	3 (0)
	2 (0)
	10 (0) †

	
	WM
	41 (1)
	13 (0)
	1 (0)
	55 (1)
	6 (0)
	4 (0)
	2 (0)
	13 (0)
	4 (0)
	2 (0)
	2 (0)
	9 (0)

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	39 (1) b
	13 (0)
	1 (0)
	53 (1)
	6 (0) c
	4 (0) c
	2 (0)
	12 (0) c
	5 (0)
	2 (0) c
	2 (0)
	9 (0)

	
	Triticale
	38 (1) c
	13 (0)
	1 (0)
	53 (1)
	6 (0) b
	4 (0) b
	2 (0)
	12 (0) b
	5 (0)
	2 (0) c
	2 (0)
	9 (0)

	
	Crimson clover
	42 (1) a
	14 (0)
	1 (0)
	58 (1)
	7 (0) a
	5 (0) a
	2 (0)
	14 (0) a
	5 (0)
	3 (0) a
	2 (0)
	10 (0)

	
	Mixture
	42 (2) b
	13 (1)
	1 (0)
	57 (2)
	6 (0) b
	4 (0) c
	2 (0)
	12 (0) b
	5 (0)
	3 (0) b†
	2 (0)
	10 (1)

	
	UTC
	39 (1)
	14 (1)
	1 (0)
	54 (0)
	7 (0)
	5 (0)
	2 (0)
	14 (0)
	4 (0)
	2 (0)
	2 (0)
	8 (0)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	Cover crop
	*
	ns
	ns
	**
	*
	*
	ns
	*
	ns
	**
	ns
	ns

	
	A × B
	ns
	*
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	44 (2) b
	15 (1) b
	2 (0)
	62 (3) b
	5 (0) b
	4 (0) b
	3 (0) b
	12 (0) b
	8 (0) a
	3 (0)
	3 (0)
	14 (1)

	
	WM
	49 (1) a†
	18 (0) a
	2 (0)
	70 (2) a†
	6 (0) a
	4 (0) a
	3 (0) a
	13 (0) a
	7 (0) b
	3 (0)
	3 (0)
	12 (0)

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	47 (2)
	17 (1)
	2 (0) a
	66 (3)
	5 (0)
	4 (0)
	3 (0)
	12 (0)
	8 (1)
	3 (0)
	3 (0)
	14 (1)

	
	Triticale
	43 (4)
	15 (1)
	2 (0) c
	60 (4)
	5 (0)
	4 (0)
	3 (0)
	12 (1)
	8 (1)
	3 (0)
	3 (0)
	14 (1)

	
	Crimson clover
	51 (2)
	18 (1)
	3 (0) a
	71 (2)
	6 (0)
	4 (0)
	3 (0)
	13 (0)
	7 (0)
	3 (0)
	3 (0)
	12 (1)

	
	Mixture
	47 (2)
	17 (1)
	2 (0) b
	66 (3)
	6 (0)
	4 (0)
	3 (0)
	13 (0)
	7 (0)
	3 (0)
	3 (0)
	12 (1)

	
	UTC
	41 (2)
	16 (1)
	2 (0)
	58 (2)
	5 (0)
	4 (0)
	3 (0)
	12 (0)
	7 (0)
	2 (0)
	3 (0)
	12 (0)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	*
	**
	ns
	*
	**
	*
	**
	**
	*
	ns
	ns
	ns

	
	Cover crop
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	A × B
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.

Table S7. Mean (SE) of micronutrient content (mg kg⁻¹ DW) in tomato plant parts (leaf, stem, and fruit) as affected by cover crop and wheat middlings amendment in 2022 and 2023.¹
	Year
	Treatment
	Mn content
	Fe content
	Cu content
	B content
	Zn content
	Na content

	
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2022
	No WM
	125 (10) a
	51 (4) a
	18 (1) a
	194 (14) a
	112 (4) a
	117 (16) a
	125 (14) a
	354 (19) a
	12 (1) a
	10 (0) a
	14 (1) a
	35 (1) a
	37 (1) a
	24 (0) a
	20 (1) a
	81 (2) a
	42 (2) a
	105 (5) a
	48 (2) b
	195 (8) a
	75 (4) a
	91 (4) a
	122 (6) a
	288 (10) a

	
	WM
	118 (9) a
	49 (3) a
	18 (1) a
	185 (12) a
	119 (8) a
	124 (17) a
	123 (14) a
	366 (24) a
	8 (0) b
	9 (0) b
	13 (1) a
	31 (1) b
	36 (1) a
	23 (0) b
	18 (1) a
	78 (1) a
	40 (2) a
	99 (4) a
	62 (5) a
	201 (7) a
	78 (4) a
	88 (4) a
	128 (9) a
	295 (14) a

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	126 (9) a
	51 (3) a
	20 (1) a
	198 (12) a
	115 (5) a
	108 (20) a
	133 (28) a
	356 (32) a
	9 (1) a†
	9 (0) c†
	15 (1) a
	33 (2) a
	35 (1) a
	23 (0) a
	20 (1) a†
	79 (1) a
	42 (4) a
	101 (5) a†
	55 (5) a
	198 (12) a
	75 (7) a
	86 (6) a
	137 (14) a
	298 (23) a

	
	Triticale
	116 (16) a†
	49 (6) a†
	17 (1) a
	183 (23) a
	107 (7) a
	117 (24) a
	100 (10) a
	324 (24) a
	11 (1) a†
	10 (0) a
	13 (1) a
	35 (2) a
	35 (2) a
	24 (0) a
	19 (1) a
	78 (3) a
	41 (3) a
	105 (8) a†
	50 (5) a
	196 (11) a
	69 (5) a
	91 (6) a
	119 (11) a
	279 (18) a

	
	Crimson clover
	116 (14) a
	50 (5) a†
	18 (1) a
	184 (19) a
	121 (12) a
	110 (24) a
	124 (18) a
	356 (37) a
	9 (0) a†
	10 (0) a
	13 (1) a
	32 (1) a
	41 (2) a
	25 (1) a
	18 (1) a
	84 (2) a
	41 (2) a
	100 (5) a†
	59 (6) a
	200 (7) a
	82 (7) a
	88 (4) a
	124 (11) a
	294 (19) a

	
	Mixture
	127 (15) a
	50 (4) a†
	19 (1) a
	196 (20) a
	121 (11) a
	149 (25) a
	145 (20) a
	415 (24) a
	10 (1) a†
	9 (0) b†
	13 (1) a
	32 (2) a
	37 (2) a
	24 (0) a
	18 (1) a
	78 (3) a
	39 (2) a
	102 (5) a†
	57 (8) a
	198 (12) a
	81 (5) a
	94 (5) a
	121 (7) a
	296 (6) a

	
	UTC
	177 (13)
	72 (2)
	20 (1)
	269 (16)
	130 (8)
	177 (50)
	104 (6)
	411 (47)
	12 (0)
	11 (1)
	12 (0)
	35 (1)
	35 (2)
	26 (1)
	17 (1)
	78 (4)
	48 (6)
	126 (6)
	45 (3)
	219 (14)
	86 (6)
	110 (5)
	121 (14)
	317 (16)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	***
	***
	ns
	***
	ns
	*
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns

	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	A × C
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	**
	ns
	ns
	ns
	ns
	ns
	ns

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	114 (9) b
	43 (2) b
	21 (1) b
	178 (11) b
	139 (9) a
	83 (3) a
	89 (2) b
	311 (11) b
	13 (1) a
	11 (0) a
	17 (1) a
	40 (1) a
	48 (2) a
	23 (0) a
	27 (1) a
	98 (2) a
	34 (2) a
	92 (4) a
	39 (1) b
	165 (6) a
	33 (2) b
	54 (3) b
	120 (9) a
	208 (12) b

	
	WM
	145 (13) a
	57 (3) a
	26 (1) a
	229 (17) a
	171 (15) a
	87 (3) a
	113 (8) a
	370 (19) a
	9 (0) b
	9 (0) b
	16 (1) a
	33 (1) b
	47 (2) a
	25 (1) a
	25 (1) b
	97 (3) a
	32 (2) a
	100 (5) a
	44 (1) a
	176 (7) a
	46 (4) a
	70 (3) a
	138 (8) a
	254 (12) a

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	127 (18) a
	50 (6) a
	24 (1) a
	201 (25) a
	167 (14) a
	80 (4) a
	93 (3) a
	341 (16) a
	11 (2) a†
	10 (1) a
	16 (1) a
	38 (3) a
	50 (3) a
	24 (0) a
	27 (1) a
	101 (3) a
	29 (2) a
	91 (9) a
	41 (2) a
	161 (12) a
	40 (5) a†
	62 (5) a†
	132 (11) a
	234 (15) a

	
	Triticale
	117 (21) a
	44 (4) a†
	22 (2) a
	183 (26) a
	157 (30) a
	85 (3) a
	93 (5) a
	335 (35) a
	10 (1) a
	10 (0) a
	16 (0) a
	35 (1) a
	51 (4) a
	24 (1) a
	26 (1) a
	102 (5) a
	32 (2) a
	91 (5) a
	41 (2) a†
	164 (8) a
	35 (3) a†
	60 (5) a†
	121 (7) a
	216 (13) a

	
	Crimson clover
	146 (14) a
	55 (4) a
	26 (1) a
	227 (17) a
	153 (10) a
	84 (5) a
	99 (5) a
	337 (9) a
	10 (1) a
	10 (1) a
	17 (1) a
	37 (2) a
	45 (2) a
	24 (0) a
	26 (1) a
	96 (3) a
	35 (3) a
	105 (6) a
	43 (2) a†
	182 (10) a
	44 (6) a†
	66 (4) a†
	141 (17) a
	251 (23) a

	
	Mixture
	126 (13) a
	52 (4) a
	23 (1) a
	201 (17) a
	143 (14) a
	91 (6) a†
	117 (15) a†
	351 (31) a
	11 (1) a
	10 (1) a
	16 (1) a
	37 (2) a
	43 (2) a
	24 (1) a
	25 (1) a
	92 (3) a
	36 (2) a
	98 (7) a
	42 (2) a†
	175 (8) a
	39 (5) a†
	61 (6) a†
	123 (14) a
	222 (22) a

	
	UTC
	146 (15)
	60 (7)
	23 (1)
	230 (22)
	122 (10)
	76 (5)
	81 (6)
	278 (13)
	11 (0)
	9 (0)
	15 (1)
	35 (0)
	46 (2)
	23 (1)
	29 (1)
	98 (3)
	28 (2)
	103 (5)
	35 (2)
	165 (3)
	80 (4)
	95 (4)
	164 (11)
	339 (17)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	*
	***
	***
	*
	ns
	ns
	**
	*
	***
	**
	ns
	***
	ns
	ns
	*
	ns
	ns
	ns
	**
	ns
	**
	**
	ns
	**

	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	A × C
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE) of four replications. Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. The symbol † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.




















Table S8. Mean (SE) of micronutrient accumulation (mg plant⁻¹) in tomato plant parts (leaf, stem, and fruit) as affected by cover crop and wheat middlings amendment in 2022 and 2023.¹
	Year
	Treatment
	Mn accumulation
	Fe accumulation
	Cu accumulation
	B accumulation
	Zn accumulation
	Na uptake (mg plant⁻¹)

	
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total
	Leaf
	Stem
	Fruit
	Total

	2022
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	5 (0) b
	1 (0) b
	0 (0) a
	6 (1) b
	5 (0) b
	2 (0) b
	1 (0) a
	8 (1) b
	1 (0) a
	0 (0) b
	0 (0) a
	1 (0) b
	2 (0) b
	0 (0) b
	0 (0) a
	2 (0) b
	2 (0) b
	2 (0) b
	0 (0) b
	4 (0) b
	4 (0) b
	1 (0) b
	1 (0) a
	6 (1) b

	
	WM
	8 (1) a
	1 (0) a
	0 (0) a
	10 (1) a
	8 (1) a
	3 (0) a
	1 (0) a
	12 (1) a
	1 (0) a
	0 (0) a
	0 (0) a
	1 (0) a
	3 (0) a
	1 (0) a
	0 (0) a
	3 (0) a
	3 (0) a
	2 (0) a
	0 (0) a
	6 (0) a
	5 (0) a
	2 (0) a
	1 (0) a
	8 (0) a

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	6 (1) a
	1 (0) a†
	0 (0) a
	8 (1) a
	6 (1) b
	2 (0) a
	1 (0) a
	9 (1) b
	0 (0) c
	0 (0) c†
	0 (0) a†
	1 (0) c
	2 (0) c†
	0 (0) b†
	0 (0) a
	2 (0) c
	2 (0) b†
	2 (0) a†
	0 (0) a
	5 (1) a
	4 (1) c†
	2 (0) a†
	1 (0) a
	7 (1) b

	
	Triticale
	5 (1) a
	1 (0) a
	0 (0) a
	6 (1) a
	5 (1) c
	2 (0) a
	0 (0) a
	8 (1) c
	1 (0) b
	0 (0) c†
	0 (0) c
	1 (0) c
	2 (0) c†
	0 (0) c†
	0 (0) a
	2 (0) c
	2 (0) c
	2 (0) a
	0 (0) a
	4 (0) a
	3 (0) c
	2 (0) a†
	1 (0) a
	6 (1) c

	
	Crimson clover
	8 (1) a
	1 (0) a
	0 (0) a
	9 (1) a
	8 (1) a†
	2 (1) a
	1 (0) a
	12 (1) a
	1 (0) a†
	0 (0) a†
	0 (0) b
	1 (0) a
	3 (0) a†
	1 (0) a†
	0 (0) a
	3 (0) a
	3 (0) a†
	2 (0) a†
	0 (0) a
	5 (0) a
	6 (0) a†
	2 (0) a†
	1 (0) a
	8 (1) a

	
	Mixture
	8 (1) a†
	1 (0) a†
	0 (0) a
	9 (2) a
	8 (1) b†
	3 (1) a
	1 (0) a
	12 (2) b
	1 (0) b†
	0 (0) b†
	0 (0) b
	1 (0) b
	2 (0) b†
	1 (0) b†
	0 (0) a
	3 (0) b
	2 (0) b†
	2 (0) a†
	0 (0) a
	5 (1) a
	5 (1) b†
	2 (0) a†
	1 (0) a
	8 (1) b

	
	Untreated control
	5 (0)
	1 (0)
	0 (0)
	6 (0)
	4 (0)
	2 (0)
	0 (0)
	6 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (0)
	1 (0)
	0 (0)
	0 (0)
	1 (0)
	1 (0)
	1 (0)
	0 (0)
	3 (0)
	2 (0)
	1 (0)
	1 (0)
	4 (0)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	**
	***
	ns
	***
	***
	*
	ns
	***
	ns
	***
	ns
	*
	**
	***
	ns
	***
	***
	***
	*
	***
	***
	***
	ns
	***

	
	Cover crop
	ns
	ns
	ns
	ns
	*
	ns
	ns
	*
	*
	**
	*
	*
	**
	*
	ns
	**
	*
	ns
	ns
	ns
	**
	ns
	ns
	*

	
	A × C
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	2023
	Amendment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No WM
	7 (1) b
	1 (0) b
	0 (0) b
	9 (1) b
	9 (1) b
	3 (0) b
	1 (0) b
	12 (1) b
	1 (0) b
	0 (0) b
	0 (0) a
	1 (0) b
	3 (0) b
	1 (0) b
	0 (0) a
	4 (0) b
	2 (0) b
	3 (0) b
	0 (0) b
	5 (0) b
	2 (0) b
	2 (0) b
	1 (0) b
	5 (0) b

	
	WM
	17 (2) a
	3 (0) a
	0 (0) a
	20 (2) a
	19 (2) a
	5 (0) a
	2 (0) a
	25 (2) a
	1 (0) a
	0 (0) a
	0 (0) a
	2 (0) a
	5 (0) a
	1 (0) a
	0 (0) a
	7 (0) a
	4 (0) a
	5 (0) a
	1 (0) a
	9 (1) a
	5 (1) a
	4 (0) a
	2 (0) a
	11 (1) a

	
	Cover crop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fallow
	12 (3) a†
	2 (0) a†
	0 (0) a
	14 (4) a
	15 (3) a†
	3 (0) a†
	1 (0) c
	20 (4) a
	1 (0) a
	0 (0) a†
	0 (0) a
	2 (0) a
	4 (1) a†
	1 (0) a†
	0 (0) a
	6 (1) a
	2 (0) a†
	4 (1) a
	1 (0) a
	7 (1) a
	3 (1) a
	3 (0) a
	2 (0) a
	8 (1) a

	
	Triticale
	8 (2) a
	2 (0) a
	0 (0) a
	11 (2) a
	12 (3) a
	3 (0) a†
	1 (0) c
	16 (3) a
	1 (0) a
	0 (0) a
	0 (0) a
	1 (0) a
	4 (1) a
	1 (0) a†
	0 (0) a
	5 (1) a
	2 (0) a
	4 (0) a
	1 (0) a†
	6 (1) a
	3 (1) a
	2 (0) a
	2 (0) a
	7 (1) a

	
	Crimson clover
	15 (3) a†
	2 (0) a†
	0 (0) a
	18 (3) a
	15 (3) a†
	4 (0) a†
	1 (0) b
	20 (3) a
	1 (0) a
	0 (0) a†
	0 (0) a
	2 (0) a
	4 (1) a†
	1 (0) a†
	0 (0) a
	6 (1) a
	3 (1) a†
	5 (1) a†
	1 (0) a
	8 (1) a
	4 (1) a
	3 (0) a†
	2 (0) a
	9 (1) a

	
	Mixture
	12 (2) a
	2 (0) a†
	0 (0) a
	14 (3) a
	14 (3) a†
	4 (1) a†
	2 (0) a†
	20 (4) a
	1 (0) a†
	0 (0) a†
	0 (0) a
	2 (0) a
	4 (1) a†
	1 (0) a†
	0 (0) a
	5 (1) a
	3 (0) a†
	4 (1) a†
	1 (0) a†
	8 (1) a
	4 (1) a
	3 (1) a†
	2 (0) a
	8 (2) a

	
	Untreated control
	7 (1)
	2 (0)
	0 (0)
	9 (1)
	6 (0)
	2 (0)
	1 (0)
	9 (0)
	1 (0)
	0 (0)
	0 (0)
	1 (0)
	2 (0)
	1 (0)
	0 (0)
	3 (0)
	1 (0)
	3 (0)
	0 (0)
	5 (0)
	4 (1)
	3 (0)
	2 (0)
	9 (1)

	
	Significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Amendment
	***
	***
	***
	***
	***
	***
	***
	***
	*
	**
	ns
	*
	***
	***
	ns
	***
	***
	***
	***
	***
	***
	***
	*
	***

	
	Cover crop
	ns
	ns
	ns
	ns
	ns
	ns
	**
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	A × C
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


¹Values are mean (SE). Letters indicate significant differences among treatments (p ≤ 0.05) based on Sidák-adjusted pairwise comparisons. † indicates a significant difference compared to the untreated control (UTC) based on planned linear contrast. ns, not significant; *, p ≤ 0.05; **, p ≤ 0.01; ***, p ≤ 0.001. WM, wheat middlings; A × C, amendment × cover crop interaction.
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Figure S1. Secondary macronutrient (Ca, Mg, and S uptake) by tomato plant tissues (leaf, stem, and fruit) in 2022 and 2023. Standard error bars and letters are derived from total uptake, and letters when present indicate significant differences in the main effect at (p≤0.05). The symbol † indicates a significant difference compared to the untreated control (UTC) in linear contrast.
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