Supplementary Material
Supplementary Table S1. Soybean variety, seeding rate, and row spacing adopted in each site-year.
	Site
	Year
	Variety
	Seeding rate
	Row spacing

	 
	 
	 
	-- seeds ha-1 --
	---- cm ----

	Illinois "IL"
	2021
	NKS39-E3
	346,020
	76

	
	2022
	XO3861E
	370,736
	76

	Indiana "IN"
	2021
	Stine 32EA12
	346,020
	76

	
	2022
	Stine 30EB32
	346,020
	76

	Iowa "IA"
	2021
	NKS28-E3
	346,020
	76

	
	2022
	NKS28-E3
	346,020
	76

	Kansas East "KS-E"
	2021
	P39T61SE
	346,020
	76

	
	2022
	Brevant B392EE
	346,020
	76

	Kentucky "KY"
	2021
	P41T07E
	346,020
	38

	
	2022
	Xitavo
	346,020
	38

	North Dakota "ND"
	2021
	Pioneer 06T56E
	383,000
	76

	
	2022
	PFS 2106E
	383,000
	76

	Pennsylvania "PA"
	2021
	IS234E3
	444,883
	76

	
	2022
	SC7280E
	444,883
	76

	Wisconsin "WI"
	2021
	S20-E3
	346,020
	76

	
	2022
	S20-E3
	346,020
	76

	Arkansas "AR"
	2022
	P42A84E
	346,020
	91

	Kansas Central "KS-C"
	2021
	P30T99E
	387,790
	76

	Missouri "MO"
	2022
	Pioneer P41T07E
	395,452
	76
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Supplementary Table S2. Date of postemergence herbicide application for each treatment across sites in 2021. Postemergence application was triggered by treatment when 20% of Amaranthus spp. plants reached 10 cm in height. Treatments abbreviation: NT “no-till”, CC-E “cereal rye early terminated”, CC-PG “cereal rye planting green”, ES “early soybean”, LS “late soybean”, N “no preemergence herbicide”, and Y “yes preemergence herbicide”.
	Treatment
	IA 2021
	IL 2021
	IN 2021
	KS-C 2021
	KS-E 2021
	KY 2021
	ND 2021
	PA 2021
	WI 2021

	NT
	ES
	N
	22-Jun
	16-Jun
	2-Jul
	18-Jun
	15-Jun
	11-Jun
	24-Jun
	16-Jun
	4-Jun

	NT
	ES
	Y
	22-Jun
	16-Jun
	2-Jul
	18-Jun
	22-Jun
	14-Jun
	14-Jun
	13-Jul
	22-Jun

	NT
	LS
	N
	13-Jul
	24-Jun
	2-Jul
	24-Jun
	22-Jun
	17-Jun
	24-Jun
	16-Jun
	15-Jun

	NT
	LS
	Y
	13-Jul
	24-Jun
	2-Jul
	18-Jun
	16-Jul
	2-Jul
	30-Jun
	13-Jul
	22-Jun

	CC-E
	ES
	N
	22-Jun
	16-Jun
	2-Jul
	18-Jun
	22-Jun
	11-Jun
	5-Jun
	16-Jun
	15-Jun

	CC-E
	ES
	Y
	22-Jun
	16-Jun
	2-Jul
	24-Jun
	28-Jun
	14-Jun
	30-Jun
	23-Jun
	22-Jun

	CC-E
	LS
	N
	13-Jul
	24-Jun
	2-Jul
	18-Jun
	28-Jun
	17-Jun
	24-Jun
	2-Jul
	30-Jun

	CC-E
	LS
	Y
	13-Jul
	24-Jun
	2-Jul
	24-Jun
	12-Jul
	2-Jul
	7-Jul
	13-Jul
	14-Jul

	CC-PG
	ES
	N
	22-Jun
	16-Jun
	2-Jul
	3-Jun
	22-Jun
	11-Jun
	17-Jun
	13-Jul
	22-Jun

	CC-PG
	ES
	Y
	22-Jun
	16-Jun
	2-Jul
	3-Jun
	28-Jun
	14-Jun
	30-Jun
	13-Jul
	30-Jun

	CC-PG
	LS
	N
	13-Jul
	24-Jun
	22-Jul
	24-Jun
	28-Jun
	17-Jun
	30-Jun
	13-Jul
	14-Jul

	CC-PG
	LS
	Y
	13-Jul
	24-Jun
	22-Jul
	18-Jun
	6-Jul
	2-Jul
	7-Jul
	13-Jul
	14-Jul







Supplementary Table S3. Date of postemergence herbicide application for each treatment across sites in 2022. Postemergence application was triggered by treatment when 20% of Amaranthus spp. plants reached 10 cm in height. Treatments abbreviations: NT “no-till”, CC-E “cereal rye early terminated”, CC-PG “cereal rye planting green”, ES “early soybean”, LS “late soybean”, N “no preemergence herbicide”, and Y “yes preemergence herbicide”.
	Treatment
	IL 2022
	IN 2022
	KS-E 2022
	KY 2022
	MO 2022
	ND 2022
	PA 2022
	WI 2022

	NT
	ES
	N
	9-Jun
	3-Jun
	13-Jun
	31-May
	9-Jun
	22-Jun
	15-Jun
	14-Jun

	NT
	ES
	Y
	13-Jun
	3-Jun
	13-Jun
	21-Jun
	22-Jun
	28-Jun
	7-Jul
	27-Jun

	NT
	LS
	N
	9-Jun
	24-Jun
	16-Jun
	15-Jun
	22-Jun
	6-Jul
	22-Jun
	20-Jun

	NT
	LS
	Y
	27-Jun
	24-Jun
	27-Jun
	28-Jun
	27-Jun
	8-Jul
	7-Jul
	27-Jun

	CC-E
	ES
	N
	13-Jun
	3-Jun
	16-Jun
	31-May
	9-Jun
	22-Jun
	22-Jun
	14-Jun

	CC-E
	ES
	Y
	13-Jun
	9-Jun
	21-Jun
	21-Jun
	22-Jun
	18-Jul
	7-Jul
	20-Jun

	CC-E
	LS
	N
	13-Jun
	24-Jun
	21-Jun
	15-Jun
	27-Jun
	6-Jul
	7-Jul
	27-Jun

	CC-E
	LS
	Y
	13-Jun
	24-Jun
	27-Jun
	21-Jun
	27-Jun
	25-Jul
	7-Jul
	7-Jul

	CC-PG
	ES
	N
	13-Jun
	3-Jun
	27-Jun
	2-Jun
	22-Jun
	28-Jun
	22-Jun
	27-Jun

	CC-PG
	ES
	Y
	13-Jun
	9-Jun
	27-Jun
	21-Jun
	22-Jun
	18-Jul
	7-Jul
	27-Jun

	CC-PG
	LS
	N
	13-Jun
	24-Jun
	21-Jun
	15-Jun
	27-Jun
	6-Jul
	30-Jun
	7-Jul

	CC-PG
	LS
	Y
	27-Jun
	24-Jun
	27-Jun
	21-Jun
	6-Jul
	18-Jul
	7-Jul
	7-Jul
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Supplementary Figure S1. Layout of how herbicide applications were executed in each of the combinations of soybean planting and cereal rye termination times. TERM: cereal rye termination, PRE: preemergence herbicide for YES PRE experimental units.
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Supplementary Figure S2. Layout illustrating the adopted experimental design. The combination of soybean planting time and cover crop management was applied as strips across the four blocks. The YES and NO PRE plots were randomly assigned within each strip. 
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Supplementary Figure S3. Cumulated precipitation (mm) from cereal rye planting to each termination time across site-years.
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Supplementary Figure S4. Cumulated growing degree days (Tbase 4.4 °C) from cereal rye planting to each termination time across site-years. 
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