Supplementary Materials
Supplementary Table S1. Total soil inorganic nitrogenx (mg·kg soil-1) sampled prior to cover crop seeding, after cover crop termination, and following cabbage harvest by cover crop treatment in 2022 and 2023 in Ames, IA, USA.
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	Before seeding
	At termination
	After harvest

	2022

	BTMy
	18.1
	19.6 b
	-

	BW
	18.6
	15.4 b
	-

	CP
	20.5
	21.0 b
	-

	SH
	21.1
	27.9 a
	-

	3-CP
	19.9
	19.9 b
	-

	3-SH
	19.8
	17.9 b
	-

	4-W
	20.8
	18.1 b
	-

	Control
	22.6
	17.5 b
	-

	P-value
	0.9118
	0.0235
	-

	Contrastsz
	Significance

	Monoculture vs. Mixture
	NS
	NS
	-

	CP vs 3-CP & 4-W
	NS
	NS
	-

	SH vs 3-SH & 4-W
	NS
	***
	-

	2023

	BTM
	12.5
	6.9
	27.5

	BW
	13.9
	6.9
	26.4

	CP
	12.1
	6.5
	33.2

	SH
	14.1
	7.2
	33.8

	3-CP
	12.2
	6.4
	29.9

	3-SH
	12.2
	7.0
	34.7

	4-W
	13.2
	6.6
	34.1

	Control
	13.1
	5.9
	31.7

	P-value
	0.5688
	0.5840
	0.9616

	Contrasts
	Significance

	Monoculture vs. Mixture
	NS
	NS
	NS

	CP vs 3-CP & 4-W
	NS
	NS
	NS

	SH vs 3-SH & 4-W
	NS
	NS
	NS

	x Total soil inorganic N = NO3-N + NH4-N.
y BTM= browntop millet; BW= buckwheat; CP= cowpea; SH= sunnhemp; 3-CP= cowpea, browntop millet, buckwheat; 3-SH= sunnhemp, browntop millet, buckwheat; 4-W= browntop millet, buckwheat, cowpea, sunnhemp.
z Orthogonal contrast significance at P ≤ 0.05 = ***, P ≤ 0.10 = *, and NS= non-significant.




Supplementary Table S2. Cover crop tissue micronutrient concentration 40 days after seeding in 2022 and 2023.
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	Zn 
(ppm)
	Fe 
(ppm)
	Mn 
(ppm)
	Cu 
(ppm)
	B 
(ppm)
	Mo 
(ppm)

	2022

	BTMx
	30 bcd
	150
	38 cd
	10.5 d
	4.2 d
	1.6

	BW
	26 d
	177
	50 bc
	12.4 bc
	23.9 b
	1.1

	CP
	34 ab
	178
	94 a
	13.8 ab
	38.8 a
	2.0

	SH
	28 cd
	310
	34 d
	14.7 a
	23.6 b
	1.7

	3-CP
	32 abc
	158
	55 b
	11.9 c
	14.4 c
	1.9

	3-SH
	29 cd
	139
	43 bcd
	12.9 bc
	15.8 c
	1.2

	4-W
	35 a
	235
	41 cd
	13.2 bc
	16.2 c
	2.3

	P-value
	0.0050
	0.4695
	<.0001
	0.0001
	<.0001
	0.4012

	Contrastsz
	Significance

	Monocultures vs. Mixtures
	*
	NS
	**
	NS
	**
	NS

	CP vs 3-CP & 4-W
	NS
	NS
	**
	*
	**
	NS

	SH vs 3-SH & 4-W
	*
	NS
	NS
	**
	**
	NS

	2023

	BTM
	22 bc
	88
	28 c
	4.0 c
	3.4 e
	0.8 b

	BW
	21 c
	111
	56 b
	4.1 c
	20.6 b
	0.9 b

	CP
	38 a
	127
	97 a
	6.7 a
	31.5 a
	1.1 b

	SH
	25 bc
	99
	41 bc
	6.4 a
	22.6 b
	2.4 a

	3-CP
	25 bc
	90
	34 c
	4.2 bc
	8.2 d
	1.2 b

	3-SH
	28 b
	94
	36 c
	5.1 b
	12.1 c
	1.4 b

	4-W
	24 bc
	98
	42 bc
	4.7 bc
	10.1 cd
	1.6 ab

	P-value
	0.0004
	0.1409
	<.0001
	<.0001
	<.0001
	0.0275

	Contrasts
	Significance

	Monocultures vs. Mixtures
	NS
	*
	**
	**
	**
	NS

	CP vs 3-CP & 4-W
	**
	**
	**
	**
	**
	NS

	SH vs 3-SH & 4-W
	NS
	NS
	NS
	**
	**
	**

	x BTM= browntop millet monoculture; BW= buckwheat monoculture; CP= cowpea monoculture; SH= sunnhemp monoculture; 3-CP= cowpea, browntop millet, and buckwheat mixture; 3-SH= sunnhemp, browntop millet, and buckwheat mixture; 4-W= browntop millet, buckwheat, cowpea, and sunnhemp mixture.
y Means followed by the same letter within the same column and year are not significantly different at P ≤ 0.05.
z Orthogonal contrast significance at P ≤ 0.05 = **, P ≤ 0.10 = *, and NS= non-significant.



