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A B S T R AC T

Iran with an average annual precipitation of about 252 mm (413 BCM) and renewable freshwa-
ter resources of 130 BCM, has irregular distribution of water resources. Reuse of wastewater 
and treated effl uents for agricultural irrigation has become an essential method to overcome 
the problems of water shortage, irrigation water supply and environmental pollution control. 
But wastewater irrigation could cause excessive accumulation of heavy metals in agricultural 
soils. Soil contamination with these elements leads to heavy metals uptake by crops and thus 
affects food chain. In this research we investigate the distribution of lead and nickel in pep-
per tissues after irrigation with wastewater. For this reason a pot experiment was carried out 
and a completely randomized design was used. Different percents of treated wastewater were 
applied for irrigation. Increasing the percent of wastewater had no signifi cant effect on soil 
available lead and nickel concentrations. Soil available lead and nickel were still less than 
allowable. Wastewater irrigation did not and nickel tissue concentrations. Nickel health risk 
index values of less than 1 indicate a relative absence of health risks associated with the inges-
tion of fruits of pepper.
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1. Introduction

Wastewater irrigation, solid waste disposal, sludge 
applications, vehicular exhaust and industrial activities 
are the major sources of soil contamination with heavy 
metals, and an increased metal uptake by food crops 
grown on such contaminated soils is often observed. 
Wastewater use for irrigation maybe useful for regions 
less than 500 mm precipitation, supplies plant nutrients 
and reduces environmental pollution [1]. In general, 
wastewater contains substantial amounts of benefi cial 
nutrients and toxic heavy metals, which are creating 

opportunities and problems for agricultural production, 
respectively [2].

Excessive accumulation of heavy metals in agricul-
tural soils through wastewater irrigation, may not only 
result in soil contamination, but also lead to elevated 
heavy metal uptake by crops, and thus affect food qual-
ity and safety [3]. Heavy metal accumulation in soils and 
plants is of increasing concern because of the potential 
human health risks. Heavy metal accumulation in plants 
depends upon plant species, and the effi ciency of differ-
ent plants in absorbing metals is evaluated by either plant 
uptake or soil to plant transfer factors of the metals [4].

Vegetables cultivated in wastewater-irrigated soils 
take up heavy metals in enough large quantities to cause 
potential health risks to the consumers. The consump-
tion of heavy metal-contaminated food can seriously 
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