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Abstract
The study involved collecting samples of water, soil, and plants from three selected agricultural

sites for the purpose of comparison. The first site consisted of lands irrigated with water unaffected
by wastewater, the second was irrigated with Euphrates River water contaminated with wastewater,
and the third was irrigated directly with wastewater. Laboratory analyses of the water and soil
samples revealed that the concentrations of most chemical elements and heavy metals exceeded the
internationally permissible limits, particularly in the sites irrigated with wastewater-contaminated
water. Regarding the plant samples, six types of commonly consumed vegetables in the study area
were selected: radish, chard, garden cress, mint, celery, and onion. The concentrations of the most
hazardous elements to plant and human health were analyzed, namely: lead (Pb), cadmium (Cd),
chromium (Cr), nickel (Ni), iron (Fe), and zinc (Zn). The results showed that the concentrations of
iron (Fe) and zinc (Zn) were within the permissible limits set by the World Health Organization
(WHO). However, cadmium (Cd) and chromium (Cr) exhibited significant increases in all sites and
across all plant types, exceeding the WHO recommended limits. The highest concentration of
cadmium was recorded in garden cress (Lepidium sativum) at 4.72 mg/kg in plants irrigated with
wastewater, while chromium reached its highest concentration in radish (Raphanus sativus) at 6.89
mg/kg under the same irrigation conditions. As for lead (Pb) and nickel (Ni), their concentrations
were within the permissible limits in the first site (irrigated with uncontaminated water), but
exceeded these limits in the other two sites for all plant species. The highest concentration of lead
was observed in mint (Mentha sp.) at 4.47 mg/kg, while the highest nickel concentration was found
in radish at 14.12 mg/kg, both in plants irrigated with wastewater .
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