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Table S1 Details about the crop establishment and residue management used for each crop in the experiment (Islam et al., 2022)
	Treatments 
	Rice
	Wheat, lentil and mung bean

	A. Crop establishment methods (main plot treatments)

	Strip planting — SP
	The strips were made by a Versatile Multiple-crop Planter – VMP (seed-cum-fertilizer planter) mounted behind a 2-wheel tractor (2-WT) in a single pass operation in dry soil condition, then the plots were inundated for 24-48 hours to soften the soil. Then two-three seedlings per hill were manually transplanted in strips between the standing residues of mung bean with a hill spacing of 0.2 m x 0.2 m in a non-puddled, untilled soil with ~5 cm standing water for the first 2 weeks, followed by irrigation when required. The process is considered as non-puddled (NP) rice crop.
	The seed of lentil/wheat/mung bean was direct drilled in strips using a VMP   mounted on a 2-WT machine at 0.2 m row spacing without any prior tillage. Weeds prior to sowing were controlled by glyphosate @ 3 L ha-1 48 hours before sowing crops.



	Bed planting — BP
	The beds were reshaped, and strips made by a VMP mounted behind a 2-WT in a single pass operation in dry soil condition. Other activities are same as for SP and NP rice transplanting.
	All activities are same as for SP except the seed of lentil/wheat/mung bean was direct drilled in a single pass on edges of the raised bed. Initially the new bed was formed for growing first crop lentil/wheat and following crops were grown on a permanent bed, reshaped prior to sowing of each crop. Weed control prior to sowing was as above.

	Conventional tillage
 — CT
	Three passes of dry tillage (about 7 – 8 cm depth) were done with 2-WT followed by two passes of wet tillage (puddling) and two passes of a ladder (land leveler) were used to level the land. Then two-three seedlings were transplanted manually in rows with a hill spacing of 0.2 m x 0.2. The plots were kept flooded (~5 cm water) for the first 2 weeks, followed by irrigation when required. 
	Three passes of full tillage with 2-WT (about 7 – 8 cm depth) to incorporate the soil and retained residue into the soil followed by manual broadcasting of the lentil/wheat/mung bean seed and fertilizer. Then two passes of a ladder (leveler) were done to level the surface and bury the broadcasted seeds. Weed control prior to sowing was as above.


	B. Residue retention (sub-plot treatments)

	High residue — HR
	Retained 50 % of above-ground cereal residues (rice and wheat) on height basis and weighed for that height per unit area. The full residue of legume crops was retained.

	Low residue 
— LR
	Retained 20 % of above-ground of cereal residues (rice and wheat) on height basis and weighed for that height per unit area. However, the above-ground residue of legume crops was completely removed.


Table S2 Agronomic details of different crops of rice-based cropping systems at Alipur and Digram during 2010-2013. LDS = legume-dominated cropping sequence; CDS = cereal-dominated cropping sequence 
	Year
	Crop
	Crop number
	Variety
	Seed rate
(kg ha-1) or
seedlings of rice hill-1
	Date of sowing (or transplanting of monsoon rice)
	Date of harvesting

	Alipur site (LDS)

	2010-11
	Lentil
	1
	BARI Masur 6
	34
	10-11 Nov, 2010
	8 Mar, 2011

	2011
	Mung bean
	2
	BARI Mung 6
	37.5
	21 Mar, 2011
	28 May-10 Jun, 2011

	2011
	Monsoon rice 
	3
	Hybrid rice Tej
(Bayer Crop Science)
	Two-three seedlings hill-1
	8 Jul, 2011
	24 Oct, 2011


	2011-12
	Lentil
	4
	BARI Masur 6
	34
	11-12 Nov, 2011
	5 Mar, 2012

	
	
	
	
	
	
	

	2012
	Mung bean
	5
	BARI Mung 6
	37.5
	23 Mar, 2012
	28 May, 2012

	2012
	Monsoon rice 
	6
	Hybrid rice
 (ACI-1)
	Two-three seedlings hill-1
	5 Jul, 2012
	9 Oct, 2012


	2012-13
	Lentil
	7
	BARI Masur 6
	34
	17-18 Nov, 2012
	11 Mar, 2013

	Digram site (CDS)

	2010-11
	Wheat
	1
	BARI Gom 24 (Prodip)
	120
	13 Dec, 2010
	3 Apr, 2011

	2011
	Mung bean
	2
	BARI Mung 6
	37.5
	12 Apr, 2011
	20 Jun, 2011

	2011
	Monsoon rice 
	3
	Local variety Swarna
	Two seedlings
/hill
	12 Jul, 2011
	21 Nov, 2011

	2011-12
	Wheat
	4
	BARI Gom 24 (Prodip)
	120
	23-24 Dec, 2011
	29 Mar, 2012

	2012
	Mung bean
	5
	BARI Mung 6
	37.5 
	17 Apr, 2012
	17-30 Jun, 2012

	2012
	Monsoon rice 
	6
	Local variety Swarna
	Two seedlings/hill
	13 Jul, 2012
	15 Nov, 2012

	2012-13
	Wheat
	7
	BARI Gom 24 (Prodip)
	120
	3-4 Dec, 2012
	29 Mar, 2013


Note: Transplanting of monsoon rice in non-puddled soil for SP and BP; puddled soil for CT






Table S3 Effects of crop establishment methods and crop residue retention levels on soil bulk density (Mg m-3) at three different soil depths (0-0.05 m, 0.05-0.1 m and 0.1-0.15 m) in the legume-dominated system in Alipur and the cereal-dominated system in Digram. LDS = legume-dominated cropping sequence; CDS = cereal-dominated cropping sequence 
	Crop establishment method (CE)a
	Residue level (R)b
	Soil depth (m)

	
	
	Alipur (LDS)
	
	Digram (CDS)

	
	
	0-0.05 m
	0.05-0.1 m
	0.1-0.15 m
	
	0-0.05 m
	[bookmark: _Hlk181911791]0.05-0.1 m
	0.1-0.15 m

	
	
	Soil bulk density (Mg m-3)

	Initial (2010) 
	
	1.54
	1.58
	1.70
	
	1.41
	1.44
	1.52

	Final (2013) 
	
	
	
	

	SP
	HR
	1.35
	1.51
	1.65
	
	1.22
	1.39
	1.53

	
	LR
	1.37
	1.53
	1.64
	
	1.24
	1.41
	1.55

	BP
	HR
	1.35
	1.47
	1.54
	
	1.26
	1.35
	1.43

	
	LR
	1.38
	1.49
	1.54
	
	1.33
	1.37
	1.43

	CT
	HR
	1.36
	1.51
	1.64
	
	1.28
	1.41
	1.61

	
	LR
	1.40
	1.53
	1.66
	
	1.32
	1.42
	1.58

	LSDc0.05
	
	
	
	
	
	
	
	

	CE
	
	ns
	ns
	0.1**
	
	0.05*
	ns
	0.07**

	R
	
	0.01**
	ns
	ns
	
	ns
	0.01*
	ns

	TXR
	
	ns
	ns
	0.1*
	
	0.04*
	ns
	ns


aCE – crop establishment methods; SP – strip planting; BP – bed planting; CT – conventional tillage; bR – crop residue levels; HR – high residue; LR – low residue; cthe least significant difference (LSD) at the P≤0.05, ns – not significant, * – significant at P≤0.05 and ** – significant at P≤0.01.









Table S4 Effects of crop establishment methods and crop residue retention levels on N-stocks (Mg N ha-1) during 2.5 years of legume- and cereal-dominated rice‐based system at Alipur and Digram. LDS = legume-dominated cropping sequence; CDS = cereal-dominated cropping sequence 
	Year 
	Soil depth
(m)
	Crop establishment (CE)a
	Alipur (LDS)
	Digram (CDS)

	
	
	
	Residue level (R)b
	Mean
	Rb
	Mean

	
	
	
	HR
	LR
	
	HR
	LR
	

	[bookmark: _Hlk52608320]N-stocks (Mg N ha-1)

	Initial (2010)          0-0.15
	1.79
	1.79
	1.79
	2.08
	2.08
	2.08

	2010-11
(after Crop 1)
	0-0.15
	SP
	1.90
	1.88
	1.89
	2.10
	2.14
	2.12

	
	
	CT
	1.88
	1.98
	1.93
	2.17
	2.15
	2.16

	
	
	Mean
	1.89
	1.93
	
	2.13
	2.14
	

	
	
	LSDc0.05

	
	
	CE
	ns
	ns

	
	
	R
	ns
	
	ns

	
	
	CExR
	ns
	
	ns

	2011-12
(after Crop 4)
	0-0.15
	SP
	1.89
	1.84
	1.86
	2.07
	2.08
	2.07

	
	
	CT
	1.81
	1.84
	1.83
	2.07
	1.90
	1.98

	
	
	Mean
	1.85
	1.84
	
	2.07
	1.99
	

	
	
	LSDc0.05

	
	
	CE
	ns
	ns

	
	
	R
	ns
	ns

	
	
	CExR
	ns
	ns

	2012-13
(after Crop 7)
	0-0.075
	SP
	1.20
	1.16
	1.18
	1.23
	1.21
	1.22

	
	
	CT
	1.08
	1.02
	1.05
	1.13
	1.13
	1.13

	
	
	Mean
	1.14
	1.09
	
	1.18
	1.17
	

	
	
	LSDc0.05

	
	
	CE
	0.05**
	ns

	
	
	R
	ns
	ns

	
	
	CExR
	ns
	ns

	
	0.075-0.15
	SP
	0.74
	0.74
	0.74
	0.79
	0.82
	0.80

	
	
	CT
	0.66
	0.66
	0.66
	0.69
	0.68
	0.68

	
	
	Mean
	0.70
	0.70
	
	0.74
	0.75
	

	
	
	LSDc0.05

	
	
	CE
	ns
	0.04**

	
	
	R
	ns
	ns

	
	
	CExR
	ns
	ns

	
	0-0.15
	SP
	1.98
	1.93
	1.95
	2.07
	2.07
	2.07

	
	
	CT
	1.77
	1.70
	1.74
	1.86
	1.84
	1.85

	
	
	Mean
	1.88
	1.81
	
	1.97
	1.96
	

	
	
	LSDc0.05

	
	
	CE
	0.14**
	0.13**

	
	
	R
	0.06**
	ns

	
	
	CExR
	ns
	ns


[bookmark: _Hlk161374079][bookmark: _Hlk185599205]aCE – crop establishment methods; SP – strip planting; BP – bed planting; CT – conventional tillage; bR – crop residue levels; HR – high residue; LR – low residue; cthe least significant difference (LSD) at the P≤0.05, ns – not significant, * – significant at P≤0.05 and ** – significant at P≤0.01.
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