Table 1. Inventory analysis for tons of  of vermicompost (VC), Compost 1 (C1), Compost 2 (C2) and Sulphur bentonite + compost (SBC)

	Inputs
	VC
	C1
	C2
	SBC

	Upstream Module

	Machinery (h)
	5
	5
	5
	5

	Diesel and lubrificant (MJ)
	68
	64
	61
	67

	Wood sawdust (kg)
	700
	500
	- 
	- 

	Food wastes (kg)
	300
	500
	900
	100

	Straw (kg)
	 -
	 -
	100
	 -

	Sulfur-Bentonite (kg)
	- 
	 -
	 -
	900

	Human labor (h)
	6
	6
	6
	8

	Core Module

	Machinery (h)
	288
	576
	576
	32

	Diesel and lubrificant (MJ)
	234
	243
	321
	12

	Electricity (KWh)
	2
	268
	257
	543

	Human labor (h)
	2
	10
	10
	15

	Upstream Module

	Machinery (h)
	10
	10
	13
	6

	Diesel and lubrificant (MJ)
	246
	546
	612
	434

	Human labor (h)
	9
	14
	13
	4






Table 2 Chemical characteristics of analysed fertilizers. The data are the mean of three replicates ± standard deviation. Different letters in the same row indicate significant differences (Tukey’s test, *p ≤ 0.05). pH (H2O); EC (Electrical conductibility, mS cm-1); HOM (Humified organic matter, %); OC (Organic Carbon, %); Total Nitrogen (TN, %), Organic Matter (OM, %); Carbon/Nitrogen ratio (C/N); ammonium-nitrate-nitrogen ratio (NH4+-N/NO3-); organic nitrogen/total nitrogen (ON/TN). Water soluble phenols (WSP, mg GAE/g), fluorescein hydrolase activity (FDA, μg fluorescein g-1 ds), dehydrogenase activity (DHA, μg INTF g-1 ds h-1), and cation exchange capacity (CEC,cmol(+) Kg-1 )
	[bookmark: _Hlk164241606]
	VC
	C1
	C2 
	SBC

	pH 
	7.7b ±1.0
	9.05a ± 0.94
	8.30a ± 1.0
	6.8c ± 1.0

	EC
	4.2a ± 0.981
	4.01a ± 0.981
	4.06a ± 0.981
	1.3b ± 0.110

	HOM
	14.6d ± 1.0
	56.8b ± 1.0
	45.9c ± 1.0
	nd

	OC
	42b ± 1.0
	16.8d ± 1.0
	24.0c ± 1.0
	2.8e ± 1.0

	TN
	3.7a ± 0.6
	0.78c ± 0.06
	2.0b ± 0.3
	0.9c ± 0.02

	OM
	72.2c ± 1.0
	28.96d ± 0.87
	41.38c ± 1.0
	4.81a ± 1.0

	C/N  
	12a ± 1.0
	21.57b ± 0.99
	11.97c ± 1.0
	3.1d ± 1.0

	[bookmark: _Hlk170208308]NH4-N/NO3
	1.30d ± 0.06
	10a ± 1.0
	6.50b ± 0.9
	2.8c ± 0.3

	ON/TN
	91a ± 2.0
	86a ± 3.0
	72b ± 3.0
	64c ± 1.0

	WSP
	2.94b± 0.2
	1.96c ± 0.1
	7.54a ± 1.0
	1.03d ± 0.1

	FDA
	40.6c ± 1.7
	48.6b ± 1.5
	79.2a ± 7.1
	5.2d ± 0.7

	DHA
	79.1a ± 4
	65.0 b ± 2
	58.1c ± 3
	39.5d ± 4

	CEC
	39a ± 3
	35a ± 2
	33a ± 3
	20b ± 1






Table 3 Correlation Matrix (Pearson (n)) of chemical and biochemical characteristics of vermicompost (VC), Compost 1 (C1), Compost 2 (C2) and Sulfur bentonite + compost (SBC). Values in bold are different from 0 at significance level alpha=0.05. Green color and its shades, in the correlation matrix, indicate a positive correlation, signifying that the variables move in the same direction. On the other hand, the red color and its gradations represent an inverse correlation, suggesting that the variables move in the opposite direction.


	Variables
	pH  
	EC
	HOM
	OC
	TN
	OM
	C/N   
	NH4-N/NO3 
	ON/TN 
	WSP 
	FDA 
	DHA 
	CEC 

	pH  
	1
	0.781
	0.971
	0.26
	-0.128
	0.261
	0.963
	0.85
	0.55
	0.328
	0.724
	0.503
	0.669

	EC
	0.781
	1
	0.698
	0.796
	0.515
	0.797
	0.775
	0.349
	0.781
	0.534
	0.822
	0.871
	0.966

	HOM
	0.971
	0.698
	1
	0.122
	-0.244
	0.124
	0.873
	0.907
	0.343
	0.459
	0.785
	0.325
	0.532

	OC
	0.26
	0.796
	0.122
	1
	0.923
	1
	0.329
	-0.285
	0.781
	0.368
	0.485
	0.926
	0.886

	TN
	-0.128
	0.515
	-0.244
	0.923
	1
	0.922
	-0.058
	-0.624
	0.552
	0.304
	0.251
	0.735
	0.638

	OM
	0.261
	0.797
	0.124
	1
	0.922
	1
	0.33
	-0.283
	0.781
	0.369
	0.487
	0.926
	0.886

	C/N   
	0.963
	0.775
	0.873
	0.329
	-0.058
	0.33
	1
	0.762
	0.714
	0.11
	0.565
	0.619
	0.729

	NH4-N/NO3
	0.85
	0.349
	0.907
	-0.285
	-0.624
	-0.283
	0.762
	1
	0.093
	0.176
	0.489
	-0.018
	0.178

	ON/TN 
	0.55
	0.781
	0.343
	0.781
	0.552
	0.781
	0.714
	0.093
	1
	-0.085
	0.287
	0.955
	0.903

	WSP 
	0.328
	0.534
	0.459
	0.368
	0.304
	0.369
	0.11
	0.176
	-0.085
	1
	0.882
	0.171
	0.351

	FDA 
	0.724
	0.822
	0.785
	0.485
	0.251
	0.487
	0.565
	0.489
	0.287
	0.882
	1
	0.456
	0.654

	DHA 
	0.503
	0.871
	0.325
	0.926
	0.735
	0.926
	0.619
	-0.018
	0.955
	0.171
	0.456
	1
	0.968

	CEC 
	0.669
	0.966
	0.532
	0.886
	0.638
	0.886
	0.729
	0.178
	0.903
	0.351
	0.654
	0.968
	1







Table 4. Chemical properties of soil under different treatments. Different letters in the same column indicate, significant differences among the treatments (Tukey’s test, p ≤ 0.05). pH, electrical conductivity (EC, µS cm-1), water content (WC, %), total organic carbon (TOC, %), soil organic matter (SOM), total nitrogen (TN, %), carbon/nitrogen ratio (C/N), water soluble phenols (WSP, µg TAE g-1 dry soil) and cation exchange capacity (CEC, cmol(+) Kg-1 ). Different letters in the same column indicate, significant differences among the treatments (Tukey’s test, p ≤ 0.05)

	ID
	pH
	EC
	WC
	SOM
	TN
	C/N
	WSP
	CEC

	CTR
	8.50a*±0.04
	299.00d±8.04
	21.40c±1.10
	3.01c±0.05
	0.15c±0.003
	10.00a±0.06
	14d±1.1
	18.72c±0.101

	S+VC
	7.80b±0.05
	376.00c±5.77
	28.40a±0.91
	4.70a±0.23
	0.22a±0.002
	10.68a±0.01
	32a±1.1
	22.30a±0.310

	S+C1
	8.00b±0.08
	310.00c±8.13
	24.50b±1.53
	3.45b±0.21
	0.19b±0.001
	9.07ab±0.03
	27b±1.6
	21.80a±0.105

	S+C2
	8.30a±0.07
	463.00b±4.23
	24.10b±1.80
	3.97b±0.09
	0.22a±0.002
	9.02ab±0.01
	20c±1.6
	20.09b±0.801

	S+SBC
	7.70b±0.05
	543.00a±2.36
	19.50b±1.15
	3.09c±0.12
	0.18b±0.003
	8.33b±0.03
	17c±1.0
	18.40c±0.102






Table 5. Cations (mg g-1 dry soil) and anions (mg g-1 dry soil) detected 6 months after the addition of fertilizers to the soils after the addition of vermicompost (S+VC), Compost 1 (S+C1), Compost 2 (S+C2) and Sulphur bentonite + compost (S+SBC). Different letters in the same column indicate, significant differences among the treatments (Tukey’s test, p ≤ 0.05)



	ID
	Na+
	K+
	Mg2+
	Ca2+
	Cl-
	NO2-
	NO3-
	PO43-
	SO42-

	CTR
	0.124c*±0.001
	0.110e±0.004
	0.023d±0.001
	0.858c±0.050
	0.206d*±0.007
	nd
	0.022c±0.0004
	0.001b±0.002
	0.339d±0.050

	S+VC
	0.160b±0.005
	0.143d±0.007
	0.029c±0.002
	0.468e±0.011
	0.261c±0.020
	nd
	nd
	nd
	0.682c±0.101

	S+C1
	0.117d±0.001
	0.184c±0.010
	0.029c±0.001
	0.501d±0.010
	0.167e±0.010
	nd
	nd
	nd
	0.344d±0.073

	S+C2
	0.127c±0.001
	0.320a±0.031
	0.210b±0.004
	1.430b±0.013
	1.430a±0.101
	nd
	0.050b±0.0003
	nd
	11.530b±0.721

	S+SBC
	0.910a±0.080
	0.290b±0.023
	0.240a±0.001
	1.530a±0.030
	1.190b±0.040
	0.001±0.0008
	0.060a±0.0002
	0.003a±0.001
	13.090a±1.130








 Table 6 Biological soil characteristics detected 6 months after the addition to the soils of vermicompost (S+VC), Compost 1 (S+C1), Compost 2 (S+C2) and Sulphur bentonite + compost (S+SBC). Different letters in the same column indicate, significant differences among the treatments (Tukey’s test, p ≤ 0.05). Microbial Biomass Carbon (MBC, μg C g-1), fluorescein diacetate (FDA, µg fluorescein g-1 dry soil), Dehydrogenase (DHA, µg TTF g-1 h-1 dry soil.), Bacteria (BACT, UFC g-1 dry soil.), Fungi (FUN, UFC g-1 dry soil), Actinomycetes (ACTINOM, UFC g-1 dry soil). Different letters in the same column indicate, significant differences among the treatments (Tukey’s test, p ≤ 0.05)





	ID
	MBC
	FDA 
	DHA 
	BACT
	FUN
	ACTINOM

	CTR
	433.30e*±2.72
	3.95b±0.05
	26.98c±0.11
	1.3 x105d±0.21
	4.6 x104b±0.53
	6.7 x104c±0.47

	S+VC
	541.78c±4.31
	3.48c±0.02
	23.96d±0.02
	2.0 x105d±0.19
	1.0 x105a±1.28
	1.8 x105b±0.22

	S+C1
	469.44d±4.50
	3.16d±0.01
	21.20e±0.06
	2.0 x105c±0.13
	1.0 x105a±0.89
	1.8 x105b±0.27

	S+C2
	915.56a±2.99
	6.22a±0.13
	29.52b±0.09
	4.0 x105b±0.18
	2.6 x104d±0.04
	2.3 x105a±0.15

	S+SBC
	761.40b±5.65
	3.81b±0.01
	38.09a±0.51
	8.3 x104a±0.44
	3.0 x104c±0.02
	2.3 x105a±0.01










Table 7. Environmental impacts per 1 Mg of vermicompost (VC), Compost 1 (C1), Compost 2 (C2) and Sulphur bentonite + compost (SBC)
	Impact Categories 
	Unit
	VC
	C1
	C2
	SBC

	Abiotic depletion
	kg Sb eq
	0.0002
	0.0002
	0.0003
	0.0002

	Abiotic depletion (fossil fuels)
	MJ
	158.9
	291.3
	484.8
	142.2

	Global warming 
	kg CO2 eq
	45
	93
	100
	167

	Ozone layer depletion 
	kg CFC-11 eq
	0.0
	0.0
	0.0
	0.0

	Human toxicity
	kg 1.4-DB eq
	22.5
	56.0
	63.6
	63.3

	Fresh water aquatic ecotox.
	kg 1.4-DB eq
	25.6
	69.6
	76.7
	69.0

	Marine aquatic ecotoxicity
	kg 1.4-DB eq
	1920.8
	843.5
	2231.9
	1193.1

	Terrestrial ecotoxicity
	kg 1.4-DB eq
	1.4
	3.4
	2.5
	0.3

	Photochemical oxidation
	kg C2H4 eq
	0.0
	0.1
	0.1
	0.1

	Acidification
	kg SO2 eq
	0.8
	1.4
	2.4
	18.8

	Eutrophication
	kg PO4--- eq
	0.2
	0.4
	0.6
	0.2



