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[bookmark: _Toc194874909]Table S1 Baseline physicochemical properties of the silt loam soil in the experimental field 
	Soil Parameter
	Values

	Phosphorus (kg ha-1)
	266.20

	Potassium (kg ha-1)
	133.66

	Calcium (kg ha-1)
	5238.85

	Magnesium (kg ha-1)
	460.67

	Zinc (kg ha-1)
	1.77

	Total Nitrogen (%)
	0.189

	Sand Content (%)
	9.91

	Silt Content (%)
	71.47

	Clay Content (%)
	18.63

	Cation Exchange Capacity (meq/100g)
	16.08

	Base Saturation (%)
	86.21

	Exchangeable Potassium (meq/100g)
	0.173

	Exchangeable Calcium (meq/100g)
	12.08

	Exchangeable Magnesium (meq/100g)
	1.60

	Exchangeable Sodium (meq/100g)
	0.03

	Plant Available Water (%)
	19.92

	Soil Water pH
	5.76

	Total Carbon (%)
	1.74

	Field Capacity Water (%)
	39.27

	Wilting Point Water (%)
	19.35



Table S2 Physicochemical properties of biochar used in the study
	Biochar property
	Value (Dry)

	pH (1:4 w/v H2O)
	9.88

	Fixed Carbon (%)
	90.58

	Ash Content (%)
	3.31

	Volatile Matter (%)
	6.11

	Total Carbon (%)
	90.90

	Total Nitrogen (%)
	0.40

	Total Hydrogen (%)
	0.63

	Total Sulfur (%)
	0.006

	Total Oxygena (%)
	4.76

	H:Corg  Molar Ratio
	0.08

	Density (when packed) (kg m-3)
	438.91


Note. All values are reported on a dry-weight basis.
 aOxygen content was calculated by difference: 100-(Ash+C+H+N+S)
Source: Data provided by the manufacturer’s technical specifications sheet 
[Hazen Research, Inc. (Golden, CO, USA, 2022)]


Table S3 Summary ANOVA table for the effect of treatments on soil physical properties at the time of planting 
	Properties 
	BD
	WSA
	CCD
	WHC

	Source of Variation
	df
	p/significance
	df

	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,3
	ns
	1,3
	ns
	1,4
	ns
	1,3
	ns

	V
	1,6
	ns
	1,6
	ns
	1,22
	ns
	1,6
	ns

	D
	1,44
	<0.0001***
	1,44
	ns
	-
	-
	1,44
	ns

	T × V
	1,6
	ns
	1,6
	ns
	1,22
	ns
	1,6
	ns

	T × D
	1,44
	ns
	1,44
	ns
	-
	-
	1,44
	ns

	V × D
	1,44
	ns
	1,44
	ns
	-
	· 
	1,44
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	
	
	1,44
	ns

	CV%
	4.17
	6.14
	23.91
	2.24


BD bulk density, WSA water stable aggregates, CCD critical compaction depth, WHC water holding capacity, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001
Table S4 Summary ANOVA table for the effect of treatments on soil physical properties after harvesting 
	Properties
	BD
	WSA
	CCD
	WHC
	PV
	SSA
	TSA

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,6
	ns
	1,4
	ns
	1,25
	ns
	1,3
	ns
	1,3
	ns
	1,3
	ns
	1,3
	ns

	V
	1,50
	ns
	1,50
	ns
	1,25
	ns
	1,50
	ns
	1,6
	ns
	1,50
	ns
	1,50
	ns

	D
	1,50
	<0.0001***
	1,50
	ns
	-
	-
	1,50
	ns
	1,44
	0.033*
	1,50
	ns
	1,50
	ns

	T × V
	1,50
	ns
	1,50
	ns
	1,25
	ns
	1,50
	ns
	1,6
	ns
	1,50
	ns
	1,50
	ns

	T × D
	1,50
	ns
	1,50
	ns
	-
	-
	1,50
	ns
	1,44
	ns
	1,50
	ns
	1,50
	ns

	V × D
	1,50
	ns
	1,50
	ns
	-
	-
	1,50
	ns
	1,44
	ns
	1,50
	ns
	1,50
	ns

	T × V × D
	1,50
	ns
	1,50
	ns
	-
	-
	1,50
	ns
	1,44
	ns
	1,50
	ns
	1,50
	ns

	CV%
	7.291
	7.36
	14.72
	1.95
	9.39
	10.55
	14.94


BD bulk density, WSA water stable aggregates, CCD critical compaction depth, WHC water holding capacity, PV pore volume, SSA specific surface area, TSA total surface area, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001

Table S5 Summary ANOVA table for the effect of treatments on soil chemical properties at the time of planting  
	Properties
	Soil_pH
	Buffer_pH
	EC
	CEC

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,6
	ns
	1,4
	ns
	1,6
	ns
	1,6
	ns

	V
	1,6
	ns
	1,6
	ns
	1,6
	ns
	1,50
	ns

	D
	1,44
	0.009029 **
	1,44
	ns
	1,44
	ns
	1,50
	ns

	T × V
	1,6
	ns
	1,6
	ns
	1,6
	ns
	1,50
	ns

	T × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,50
	ns

	V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,50
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,50
	ns

	CV%
	2.07
	0.51
	16.71
	8.73



EC electrical conductivity, CEC cation exchange capacity, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001
Table S6 Summary ANOVA table for the effect of treatments on soil chemical properties after harvest
	Properties
	Soil_pH
	Buffer_pH
	EC
	CEC

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,12
	ns
	1,3
	ns
	1,12
	ns
	1,6
	ns

	V
	1,12
	ns
	1,50
	ns
	1,12
	ns
	1,6
	ns

	D
	1,44
	0.006 **
	1,50
	ns
	1,44
	ns
	1,44
	0.012*

	T × V
	1,12
	ns
	1,50
	ns
	1,12
	ns
	1,6
	ns

	T × D
	1,44
	ns
	1,50
	ns
	1,44
	ns
	1,44
	ns

	V × D
	1,44
	ns
	1,50
	ns
	1,44
	ns
	1,44
	ns

	T × V × D
	1,44
	ns
	1,50
	ns
	1,44
	ns
	1,44
	ns

	CV%
	3.46
	0.75
	8.16
	6.72



EC electrical conductivity, CEC cation exchange capacity, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001
Table S7 Summary ANOVA table for the effect of treatments on soil macronutrients at the time of planting 
	Properties
	P
	K
	Ca
	Mg
	S

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,6
	ns
	1,9
	ns
	1,3
	ns
	1,53
	ns
	1,6
	ns

	V
	1,6
	ns
	1,9
	ns
	1,6
	ns
	1,53
	ns
	1,6
	ns

	D
	1,44
	0.0083**
	1,44
	<0.0001***
	1,44
	ns
	1,53
	ns
	1,44
	<0.0001***

	T × V
	1,6
	ns
	1,9
	ns
	1,6
	ns
	1,53
	ns
	1,6
	ns

	T × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns

	V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns

	CV%
	20.11
	12.1
	6.27
	11.1
	14.03


P phosphorous, K potassium, Ca calcium, Mg magnesium, S sulphur, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001




 Table S8 Summary ANOVA table for the effect of treatments on soil macronutrients after harvest 
	Properties
	P
	K
	Ca
	Mg
	S

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,9
	ns
	1,12
	ns
	1,6
	ns
	1,12
	ns
	1,56
	ns

	V
	1,9
	ns
	1,12
	ns
	1,6
	ns
	1,12
	ns
	1,56
	ns

	D
	1,44
	ns
	1,44
	<0.0001***
	1,44
	<0.0001***
	1,44
	ns
	1,56
	0.00157**

	T × V
	1,9
	ns
	1,12
	ns
	1,6
	ns
	1,12
	ns
	1,56
	ns

	T × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,56
	ns

	V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,56
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,56
	ns

	CV%
	12.69
	11.12
	7.61
	9.21
	12.58


P phosphorous, K potassium, Ca calcium, Mg magnesium, S sulphur, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001

Table S9 Summary ANOVA table for the effect of treatments on soil micronutrients at the time of planting
	Properties
	Mn
	Cu
	Zn
	B
	Fe

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,9
	ns
	1,3
	ns
	1,53
	ns
	1,6
	ns
	1,3
	ns

	V
	1,9
	ns
	1,50
	ns
	1,53
	ns
	1,6
	ns
	1,6
	ns

	D
	1,44
	ns
	1,50
	0.03970 *
	1,53
	<0.0001***
	1,44
	<0.0001***
	1,44
	ns

	T × V
	1,9
	ns
	1,50
	ns
	1,53
	ns
	1,6
	ns
	1,6
	ns

	T × D
	1,44
	ns
	1,50
	ns
	1,53
	ns
	1,44
	ns
	1,44
	ns

	V × D
	1,44
	ns
	1,50
	ns
	1,53
	ns
	1,44
	ns
	1,44
	ns

	T × V × D
	1,44
	ns
	1,50
	ns
	1,53
	ns
	1,44
	ns
	1,44
	ns

	CV%
	17.85
	18.69
	26.25
	17.92
	5.71


 Mn manganese, Cu copper, Zn zinc, B boron, Fe iron, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001



Table S10 Summary ANOVA table for the effect of treatments on soil micronutrients after harvest
	Properties
	Mn
	Cu
	Zn
	B
	Fe

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,12
	0.038*
	1,9
	ns
	1,3
	ns
	1,12
	ns
	1,9
	ns

	V
	1,12
	ns
	1,9
	ns
	1,6
	ns
	1,12
	ns
	1,9
	ns

	D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	0.027*

	T × V
	1,12
	ns
	1,9
	ns
	1,6
	ns
	1,12
	ns
	1,9
	ns

	T × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns

	V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns
	1,44
	ns

	CV%
	17.09
	28.24
	21.24
	9.14
	5.59


 Mn manganese, Cu copper, Zn zinc, B boron, Fe iron, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001


Table S11 Summary ANOVA table for the effect of treatments on soil carbon pool at planting 
	Properties
	OM
	TC
	POXC
	TN
	Carbon stock
	Nitrogen stock

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,56
	ns
	1,6
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	V
	1,56
	ns
	1,50
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	D
	1,56
	<0.0001***
	1,50
	<0.0001***
	1,53
	ns
	1,53
	<0.0001***
	1,56
	<0.0001***
	1,56
	0.0007 ***

	T × V
	1,56
	ns
	1,50
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	T × D
	1,56
	ns
	1,50
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	V × D
	1,56
	ns
	1,50
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	T × V × D
	1,56
	ns
	1,50
	ns
	1,53
	ns
	1,53
	ns
	1,56
	ns
	1,56
	ns

	CV%
	12.40
	15.79
	11.25
	19.51
	16.64
	20.53


OM organic matter, TC total carbon, POXC permanganate oxidizable carbon, TN total nitrogen, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001
Table S12 Summary ANOVA table for the effect of treatments on soil carbon pool after harvest 
	Properties
	OM
	TC
	POXC
	TN
	Carbon stock
	Nitrogen stock

	Source of Variation
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance
	df
	p/significance

	T
	1,9
	ns
	1,9
	ns
	1,53
	0.02040 *
	1,12
	ns
	1,56
	ns
	1,9
	ns

	V
	1,9
	ns
	1,9
	ns
	1,53
	ns
	1,12
	ns
	1,56
	ns
	1,9
	ns

	D
	1,44
	<0.0001***
	1,44
	<0.0001***
	1,53
	ns
	1,44
	<0.0001***
	1,56
	ns
	1,44
	ns

	T × V
	1,9
	ns
	1,9
	ns
	1,53
	ns
	1,12
	ns
	1,56
	ns
	1,9
	ns

	T × D
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns
	1,56
	ns
	1,44
	ns

	V × D
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns
	1,56
	ns
	1,44
	ns

	T × V × D
	1,44
	ns
	1,44
	ns
	1,53
	ns
	1,44
	ns
	1,56
	ns
	1,44
	ns

	CV%
	6.89
	11.00
	5.30
	9.42
	12.12
	10.46


OM organic matter, TC total carbon, POXC permanganate oxidizable carbon, TN total nitrogen, T biochar treatment, V variety, D depth, p p-value, ns non-significant, * p < 0.05, ** p < 0.01, *** p < 0.001
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Fig. S1 Monthly climatic conditions at the experimental site 
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