Supplementary Table 1: Basic soil parameters for each soil depth (mean ± standard error values across all treatments)

	
	Soil Depth (cm)
	mean ± standard error

	pH
	0-5
	6.3±0.1

	
	5-10
	6.3±0.1

	
	10-30
	6.4±0.1

	
	30-60
	6.3±0.1

	Soil moisture content (%)
	0-5
	23±1.4

	
	5-10
	21±1.7

	
	10-30
	21.6±1.3

	
	30-60
	24.5±1.6

	Sand (g kg-1)
	0-15
	160±9

	
	15-30
	130±8

	Silt (g kg-1)
	0-15
	681±8

	
	15-30
	629±11

	Clay (g kg-1)
	0-15
	159±41

	
	15-30
	242±14


Sand, Silt and Clay content data is adopted from Nouri et al., 2019 (doi:10.1016/j.geoderma.2018.10.016). 



Supplementary Table 2: P-values for all the measured parameters

	
	Soil depth (cm)
	Cover
	Tillage
	Cover*Tillage

	SOCstocka
	0-5 
	0.04
	< 0.001
	0.10

	
	5-10
	0.07
	0.63
	0.27

	
	10-30
	0.06
	0.02
	0.02

	
	30-60
	0.01
	0.95
	0.01

	
	0-60
	0.002
	0.10
	0.3

	SOCcon
	0-5
	0.05
	0.001
	0.84

	
	5-10
	0.11
	0.78
	0.58

	
	10-30
	0.28
	0.06
	0.13

	
	30-60
	0.05
	0.96
	0.11

	MBC
	0-5
	0.001
	< 0.001
	0.02

	
	5-10
	0.001
	0.03
	0.17

	
	10-30
	0.001
	0.04
	0.01

	
	30-60
	0.63
	0.06
	0.47

	POM-C
	0-5
	0.001
	0.001
	0.06

	
	5-10
	0.15
	0.001
	0.18

	
	10-30
	0.003
	0.57
	0.68

	
	30-60
	0.18
	0.15
	0.62

	POMCp
	0-5
	0.17
	< 0.001
	0.47

	
	5-10
	0.13
	0.77
	0.27

	
	10-30
	0.003
	0.22
	0.13

	
	30-60
	0.18
	0.26
	0.45

	fPOM
	0-5
	0.002
	< 0.001
	0.001

	
	5-10
	0.73
	< 0.001
	0.08

	
	10-30
	0.27
	0.62
	0.67

	
	30-60
	0.002
	0.44
	0.23

	POMCN
	0-5
	0.001
	< 0.001
	< 0.001

	
	5-10
	0.04
	0.01
	0.35

	
	10-30
	0.07
	0.66
	0.6

	
	30-60
	< 0.001
	0.63
	0.01

	fMAOM
	0-5
	0.70
	0.57
	0.04

	
	5-10
	0.21
	0.66
	0.11

	
	10-30
	0.52
	0.60
	0.74

	
	30-60
	0.11
	0.34
	0.03

	MAOMCp
	0-5
	0.70
	0.57
	0.04

	
	5-10
	0.21
	0.66
	0.11

	
	10-30
	0.52
	0.60
	0.74

	
	30-60
	0.11
	0.34
	0.03

	MAOM-C
	0-5
	0.12
	0.85
	0.34

	
	5-10
	0.03
	0.18
	0.005

	
	10-30
	0.40
	0.01
	0.60

	
	30-60
	0.08
	0.001
	0.12

	MAOMCN
	0-5
	0.7
	0.7
	0.55

	
	5-10
	0.78
	0.9
	0.09

	
	10-30
	0.31
	0.75
	0.64

	
	30-60
	0.04
	0.92
	0.27

	Bulk density
	0-5
	0.26
	0.65
	0.06

	
	5-10
	0.24
	0.61
	0.12

	
	10-30
	0.84
	0.001
	0.41

	
	30-60
	0.28
	0.20
	0.01

	[bookmark: _Hlk105919885]Troot
	0-5
	0.08
	0.09
	0.13

	
	5-10
	0.18
	0.06
	0.22

	
	10-30
	0.08
	0.92
	0.41

	
	30-60
	0.05
	0.07
	0.19

	SRSOC
	0-5/10-30
	0.95
	0.01
	0.59

	SRMAOM-C
	0-5/10-30
	0.80
	0.21
	0.77

	SRPOM-C
	0-5/10-30
	0.32
	< 0.001
	0.30



a SOCstock, soil organic carbon stock; SOCcon, total SOC concentration; Bulk Density; MBC, Microbial Biomass Carbon; POM-C, C associated with POM fraction in unit soil weight basis; POMCp, C concentration in the recovered POM-fraction; fPOM, fractional proportion of POM; POMCN, CN ratio of POM; fMAOM, fractional proportion of MAOM; MAOMCp, C concentration in the recovered MAOM-fraction; MAOM-C, C associated with MAOM fraction in unit soil weight basis; MAOMCN, CN ratio of MAOM; Bulk density; Troot, total root biomass; SRSOC, Stratification ratio for SOCcon between 0-5/10-30 cm; SRMAOM-C, Stratification ratio for MAOM-C between 0-5/10-30 cm; SRPOM-C, Stratification ratio for POM-C between 0-5/10-30 cm.
Bold numbers indicate statistical significance at P≤ 0.05

Supplementary Table 3: Treatment effects on additional C fractional parameters and root mass at each soil depth

	[bookmark: _Hlk105918230]
	
	Tillage treatments
	            Cover cropping treatments

	
	Soil Depth (cm)
	CT
	NT
	                NC
	HV
	WW

	fPOM (%)
	0-5
	0.68b
	1.52a
	0.82b
	1.29a
	1.20a

	
	5-10
	0.35a
	0.26b
	0.28a
	0.39a
	0.41a

	
	10-30
	0.20a
	0.16a
	0.08a
	0.2a
	0.27a

	
	30-60
	0.06a
	0.04a
	0.04b
	0.04b
	0.08a

	POMCP (g kg-1 POM)
	0-5
	16.02b
	25.01a
	15.50
	24.44
	21.62

	
	5-10
	12.96b
	22.02a
	17.35
	18.30
	16.81

	
	10-30
	17.91a
	19.17a
	21.5a
	17.30b
	16.83b

	
	30-60
	17.35a
	15.34a
	15.92ab
	9.93b
	23.19a

	POMCN
	0-5
	16.47b
	26.73a
	15.05b
	24.26a
	25.49a

	
	5-10
	18.09b
	23.26a
	23.55a
	17.36b
	21.13ab

	
	10-30
	26.21a
	23.89a
	26.30ab
	15.07b
	33.77a

	
	30-60
	19.79a
	18.78a
	15.97ab
	8.55b
	33.33a

	fMAOM (%)
	0-5
	94.66a
	94.41a
	94.68a
	94.08a
	94.85a

	
	5-10
	94.61a
	94.74a
	95.59a
	94.11a
	94.34a

	
	10-30
	95.16a
	95.59a
	95.38a
	95.94a
	94.82a

	
	30-60
	96.11a
	96.66a
	96.82a
	96.85a
	95.50a

	MAOMCP (g kg-1 MAOM)
	0-5
	0.69a
	0.71a
	0.52a
	0.78a
	0.82a

	
	5-10
	0.57a
	0.64a
	0.53a
	0.53a
	0.77a

	
	10-30
	0.43a
	0.31a
	0.33a
	0.40a
	0.39a

	
	30-60
	0.23a
	0.20a
	0.14a
	0.21a
	0.31a

	MAOMCN
	0-5
	9.63a
	8.96a
	10.32a
	8.79a
	8.77a

	
	5-10
	9.95a
	9.68a
	8.88a
	10.01a
	10.56a

	
	10-30
	6.34a
	6.53a
	6.07a
	6.12a
	7.11a

	
	30-60
	4.87a
	4.81a
	3.70b
	3.85b
	5.96a

	Troot (kg ha-1 soil)
	0-5
	212a
	288a
	295a
	276a
	179a

	
	5-10
	177a
	272a
	276a
	189a
	208a

	
	10-30
	179a
	182a
	237a
	141a
	164a

	
	30-60
	237a
	285a
	193b
	247ab
	343a


[bookmark: _Hlk106271798]Means followed by lowercase letters indicate significant differences among treatments for each soil depth (P≤ 0.05). fPOM, fractional proportion of POM; POMCp, C concentration in the recovered POM-fraction; POMCN, CN ratio of POM-fraction; fMAOM, fractional proportion of MAOM; MAOMCp, C concentration in the recovered MAOM-fraction; MAOMCN, CN ratio of MAOM-fraction; Troot, total root biomass. 
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Supplementary Figure 1: Bulk density in response to long-term tillage practices. CT, Chisel-tillage; NT, No-till. The upper-case letters indicate significant differences between the two tillage treatments (P≤ 0.05). No letters denote non-significance (P> 0.05). 
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