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Assessment of Pb and Ni Concentrations in Rice Grown Using untreated Municipal Wastewater and
Associated Health Risks in Golestan Province
Hossein kheirabadi*!, Mohmmad Reza Pahlevan Rad?, Maryam Sebti!, Leila Sadegh Kasmaei!
1- Soil and Water Research Department, Golestan Agricultural and Natural Resource Research and Education
Center, AREEO, Gorgan, Iran
* Corresponding author : kheirabadi1364@gmail.com

Abstract
In Golestan Province, recent droughts, a lack of water resources for agriculture, and the high economic cost of

rice production have led some farmers to use wastewater for irrigation. This study aimed to investigate the
concentration of heavy metals in rice grown in fields irrigated with wastewater and to assess the associated health
risks to humans. Sampling was carried out in the summer of 2024 from rice crops in wastewater-irrigated paddy
fields. The average concentrations of lead and nickel in the rice were 15.7 and 25.21 mg/kg, respectively, which
are higher than the permissible limits set by the FAO/WHO. The Target Hazard Quotient (THQ) for non-cancerous
diseases from consuming rice produced in these fields was greater than one for both children and adults. These
findings suggest that the intake of heavy metals through the consumption of rice from these areas may pose a
significant health risk to the population. The results of this study demonstrate the importance of monitoring the
quality of irrigation water and fertilizer sources for rice and other food crops.

Keywords: Heavy metal, Rice, Human Health, Municipal Wastewater



