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(A)                                                   (B)
Fig. 1S. Schematic diagram showing the way for root collection. (A), root samples were taken in vertical direction; (B), root samples were taken from inter-row in horizontal direction. The green dot indicates the maize plant. Root growth in the inter-row soil to a depth of 30 cm (5 layers with 6 cm deep in each layer) was investigated at silking stage in 2019 and 2020.
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Fig. 2S. Comparison of the RSA under strip-till and conventional-till.



	Date of three years
	Item
	Details

	2019
	2020
	2022
	
	

	27-Apr
	2-May
	8-May
	Till
	Use Yetter-2984 strip cultivator component to cultivate in the straw covered zone, and use rotary cultivator to cultivate in conventional tillage zone.

	9-May
	6-May
	10-May
	Sow
	Use no-till planter to sow which made in KangDa. 

	29-May
	4-Jun
	5-June
	Spray herbicide
	Four-wheel spraying machine sprays the post-emergence herbicide (per hectare active ingredients: atrazine 570g, nicosulfuron 45g, mesotrione 90g, and Sancoyo adjuvant 1500g).

	24-Jun
	27-Jun
	30-June
	Spray Insecticide
	Use the overhead sprayer to spray domestically produced Kangkuan medicament to control corn armyworm and corn borer.  In 2022, UAV was used for flight defense operations.

	30-Sep
	27-Sep
	29-Sep
	Harvest
	When the black layer appears on the kernels, use a combine harvester to harvest the ears.


[bookmark: _Hlk119093336]Table 1S Field management of the experiment in 2019, 2020 and 2022.



[bookmark: _Hlk119093361]Table 2S Effects of tillage methods on soil bulk density (g cm-3) in vertical and horizontal directions at silking stage in 2020.
	Year
	Soil vertical depth (cm)
	Tillage
	Soil horizontal width (cm)

	
	
	
	0-3
	3-9
	9-15
	15-21
	21-27
	27-30

	2020
	0-6
	Strip-till
	1.18 a
	1.25 a
	1.48 a
	1.50 a
	1.51 a
	1.46 a

	
	
	Conventional-till
	1.20 a
	1.19 a
	1.18 b
	1.24 b
	1.16 b
	1.24 b

	
	6-12
	Strip-till
	1.30 a
	1.42 a
	1.54 a
	1.55 a
	1.61 a
	1.55 a

	
	
	Conventional-till
	1.32 a
	1.28 b
	1.26 b
	1.29 b
	1.27 b
	1.26 b

	
	12-18
	Strip-till
	1.51 a
	1.55 a
	1.62 a
	1.55 a
	1.60 a
	1.59 a

	
	
	Conventional-till
	1.56 a
	1.48 a
	1.52 a
	1.52 a
	1.53 a
	1.55 a

	
	18-24
	Strip-till
	1.51 a
	1.50 a
	1.57 a
	1.61 a
	1.71 a
	1.54 a

	
	
	Conventional-till
	1.53 a
	1.53 a
	1.53 a
	1.57 a
	1.51 b
	1.49 a

	
	24-30
	Strip-till
	1.45 a
	1.48 a
	1.57 a
	1.60 a
	1.61 a
	1.58 a

	
	
	Conventional-till
	1.55 a
	1.49 a
	1.53 a
	1.49 a
	1.51 a
	1.51 a


For each position, different letters denote significant difference (P ≤ 0.05) among the tillage treatments.



[bookmark: _Hlk119093384]Table 3S Effects of tillage methods on volumetric soil water content (cm3 cm-3) in vertical and horizontal directions at silking stage in 2020.
	Year
	Soil vertical depth (cm)
	Tillage
	Soil horizontal width (cm)

	
	
	
	0-3
	3-9
	9-15
	15-21
	21-27
	27-30

	2020
	0-6
	Strip-till
	0.15 a
	0.18 a
	0.25 a
	0.26 a
	0.28 a
	0.26 a

	
	
	Conventional-till
	0.11 a
	0.16 a
	0.15 b
	0.13 b
	0.15 b
	0.15 b

	
	6-12
	Strip-till
	0.19 a
	0.22 a
	0.27 a
	0.29 a
	0.28 a
	0.28 a

	
	
	Conventional-till
	0.21 a
	0.20 a
	0.20 b
	0.22 b
	0.22 b
	0.21 b

	
	12-18
	Strip-till
	0.26 a
	0.26 a
	0.30 a
	0.27 a
	0.32 a
	0.31 a

	
	
	Conventional-till
	0.27 a
	0.26 a
	0.28 a
	0.27 a
	0.30 a
	0.30 a

	
	18-24
	Strip-till
	0.24 a
	0.25 a
	0.28 a
	0.33 a
	0.33 a
	0.29 a

	
	
	Conventional-till
	0.25 a
	0.27 a
	0.25 a
	0.30 a
	0.28 a
	0.27 a

	
	24-30
	Strip-till
	0.29 a
	0.27 a
	0.29 a
	0.34 a
	0.33 a
	0.32 a

	
	
	Conventional-till
	0.29 a
	0.28 a
	0.29 a
	0.27 b
	0.28 a
	0.30 a


For each position, different letters denote significant difference (P ≤ 0.05) among the tillage treatments.



[bookmark: _Hlk119093410]Table 4S Effects of tillage methods on root length density (cm cm-3) in vertical and horizontal directions at silking stage in 2019 and 2020. 
	Year
	Soil vertical depth (cm)
	Tillage
	Soil horizontal width (cm)

	
	
	
	0-3
	3-9
	9-15
	15-21
	21-27
	27-30

	2019
	0-6
	Strip-till
	2.28 a
	1.58 a
	1.03 a
	0.57 a
	0.43 b
	0.40 b

	
	
	Conventional-till
	2.30 a
	1.75 a
	1.27 a
	0.75 a
	0.68 a
	0.78 a

	
	6-12
	Strip-till
	1.29 a
	0.81 a
	0.50 a
	0.33 b
	0.21 b
	0.29 b

	
	
	Conventional-till
	1.04 b
	0.93 a
	0.60 a
	0.46 a
	0.45 a
	0.47 a

	
	12-18
	Strip-till
	0.34 a
	0.20 a
	0.32 a
	0.17 a
	0.16 a
	0.21 a

	
	
	Conventional-till
	0.36 a
	0.24 a
	0.21 a
	0.24 a
	0.20 a
	0.24 a

	
	18-24
	Strip-till
	0.25 b
	0.23 a
	0.25 a
	0.18 b
	0.21 a
	0.21 a

	
	
	Conventional-till
	0.43 a
	0.34 a
	0.31 a
	0.27 a
	0.25 a
	0.26 a

	
	24-30
	Strip-till
	0.47 a
	0.27 a
	0.30 a
	0.39 a
	0.26 a
	0.25 a

	
	
	Conventional-till
	0.45 a
	0.34 a
	0.31 a
	0.26 b
	0.24 a
	0.28 a

	2020
	0-6
	Strip-till
	1.89 a
	1.35 a
	0.66 b
	0.37 b
	0.21 b
	0.26 b

	
	
	Conventional-till
	2.11 a
	1.53 a
	0.91 a
	0.49 a
	0.38 a
	0.64 a

	
	6-12
	Strip-till
	0.86 a
	0.67 a
	0.29 b
	0.28 b
	0.26 b
	0.31 b

	
	
	Conventional-till
	0.84 a
	0.70 a
	0.55 a
	0.49 a
	0.62 a
	0.60 a

	
	12-18
	Strip-till
	0.27 a
	0.25 a
	0.18 a
	0.16 a
	0.18 a
	0.19 a

	
	
	Conventional-till
	0.22 a
	0.21 a
	0.21 a
	0.14 a
	0.14 a
	0.21 a

	
	18-24
	Strip-till
	0.29 a
	0.18 a
	0.16 a
	0.16 a
	0.12 a
	0.14 a

	
	
	Conventional-till
	0.26 a
	0.22 a
	0.24 a
	0.15 a
	0.11 a
	0.14 a

	
	24-30
	Strip-till
	0.27 a
	0.28 a
	0.16 a
	0.15 a
	0.14 a
	0.13 a

	
	
	Conventional-till
	0.21 a
	0.20 a
	0.20 a
	0.18 a
	0.14 a
	0.16 a


For each position, different letters denote significant difference (P ≤ 0.05) among the tillage treatments.
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