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Abstract

Background and Objective: Due to the shortage of freshwater for irrigation, wastewater has been
used in agricultural irrigation as an important supplement and alternative water resources in recent
decades. Irrigation of fields with wastewater can cause potential contamination with heavy metals to
soil crops and groundwater, therefore pose a threat to human health and food safety. The aim of this
research was to evaluate the effect of irrigation with untreated municipal wastewater on the
accumulation of cadmium lead (Pb), (Cd), copper (Cu) and Zinc (Zn) in topsoil and subsoil and top
soil properties.

Method: In the present study in order to collection of topsoil (0-20 cm) and subsoil (0-40 cm) samples
from south of the Borujerd city, 13 fields irrigated with untreated wastewater and 7 fields irrigated
with well water were selected with same soil texture. Soil samples were analyzed by the standard
methods for Pb, Cd, Cu, Zn, pH, electrical conductivity (EC), organic matter (OM).

Findings: Findings indicated that untreated wastewater irrigated soil contained higher concentrations
of all heavy metals in topsoil (with the exception of Cu) and in subsoil, compared to well water
irrigated soil. Trend of depth variations of metals in irrigated soil followed this form: 1-With
wastewater: Pb and Cu in subsoil>topsoil; Cd and Zn in topsoil > subsoil and 2-With well water: Pb
and Cu in topsoil > subsoil; Cd and Zn in subsoil > topsoil.

Discussion and Conclusion: It seems that light soil texture has been resulted to transport of the metals
to deeper soil layers. Overall, the concentrations of Pb, Cu, and Zn were lower than the FAO/WHO
standards in soil, while Cd higher than this. Thus, in order to ensure food safety and use of wastewater
for irrigation, continuous monitoring and pollution control is required. Besides, if treatment of

wastewater is done appropriately, accumulation of heavy metals in soils and crops will occur less.

Keywords: Wastewater Irrigation, Heavy Metals, Soil, Depth Variations.
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Figure 1. Location of the study area in Lorestan province and sampling points
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Table 1. Statistical summary of some properties of surface soil in farms irrigated with well water
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Table 2. Statistical summary of some properties of surface soil in farms irrigated with wastewater
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Table 3. Statistical summary of total heavy metals of surface soil in farms irrigated with well water
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Table 4. Statistical summary of total heavy metals of subsoil in farms irrigated with well water
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Table 5. Statistical summary of total heavy metals of surface soil in farms irrigated with wastewater
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Table 6. Statistical summary of total heavy metals of subsoil in farms irrigated with wastewater
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Figure 2. Mean Comparison of heavy metals concentration in surface soil of areas irrigated with wastewater and
well water
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Figure 3. Mean comparison of heavy metals concentration in subsoil of areas irrigated with wastewater and well
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