Supplementary Information 

Ecotoxicological and Carcinogenic Risks of Nickel and Cadmium in Semi-Arid Agroecosystems Under Wastewater Irrigation


Table S1. Contamination Factor (CF) and Pollution Index (PI) values for Heavy Metals (HMs) in soils irrigated with wastewater and groundwater in the study area.
	HMs
	CF

	
	SWW
	SGW

	
	Amount
	Qualification
	Amount
	Qualification

	As
	0.35
	Low Contamination
	0.07
	Low Contamination

	Cd
	11.91
	Very High Contamination
	3.01
	Considerable Contamination

	Cr
	0.46
	Low Contamination
	0.46
	Low Contamination

	Cu
	0.28
	Low Contamination
	0.23
	Low Contamination

	Ni
	7.99
	Very High Contamination
	0.79
	Low Contamination

	Zn
	0.97
	Low Contamination
	0.48
	Low Contamination

	Pb
	0.72
	Low Contamination
	0.49
	Low Contamination

	Mn
	0.46
	Low Contamination
	0.32
	Low Contamination

	Fe
	0.32
	Low Contamination
	0.28
	Low Contamination

	Cd
	23.46
	Heavily polluted
	6.13
	Moderately heavily polluted

	PI
	30.34
	Heavily polluted
	7.83
	Heavily polluted


SWW: Soil irrigated with wastewater, SGW: Soil irrigated with groundwater, Cd: Contamination Degree, PI: Pollution Index

Table S2. Enrichment Factor (EF) and Modified Pollution Index (MPI) values for heavy metals (HMs) in soils irrigated with wastewater and groundwater.
	HMs
	EF

	
	              SWW
	            SGW

	
	Amount
	Qualification
	Amount
	Qualification

	As
	1.07
	no enrichment
	0.25
	no enrichment

	Cd
	36.81
	very high enrichment
	10.68
	significant enrichment

	Cr
	1.43
	no enrichment
	1.64
	no enrichment

	Cu
	0.87
	no enrichment
	0.84
	no enrichment

	Ni
	24.58
	very high enrichment
	2.81
	moderate enrichment

	Zn
	2.99
	moderate enrichment
	1.72
	no enrichment

	Pb
	2.21
	moderate enrichment
	1.74
	no enrichment

	Mn
	1.35
	no enrichment
	1.13
	no enrichment

	Fe
	1.00
	no enrichment
	1.00
	no enrichment

	Modified Pollution Index

	
	

	MPI
	92.00
	Heavily polluted
	26.92
	Heavily polluted










Table S3. Ecological Risk Factor (Ei) and Risk Index (RI) values for heavy metals (HMs) in soils irrigated with wastewater (SWW) and groundwater (SGW).
	HMs
	Ei
	Ei

	
	SWW
	SGW

	
	Amount
	Qualification
	Amount
	Qualification

	As
	3.50
	Low level
	0.715556
	Low level

	Cd
	367.24
	Very High level
	90.26667
	Considerable level

	Cr
	0.93
	Low level
	0.915704
	Low level

	Cu
	1.41
	Low level
	1.172593
	Low level

	Ni
	40.81
	Moderate level
	3.941176
	Low level

	Zn
	0.98
	Low level
	0.481404
	Low level

	Pb
	3.60
	Low level
	2.436667
	Low level

	Mn
	0.46
	Low level
	0.316
	Low level

	Fe
	1.00
	Low level
	1.00
	Low level

	Risk Index

	RI
	408.05
	Considerable level
	100.24
	Low level



