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Abstract

Heavy metal pollution in aquatic ecosystems is considered one of the most significant environmental
threats because of the high persistence of these elements, their capacity for bioaccumulation, and their
transfer through the food chain, which can adversely affect living organisms and human health. Aquatic
plants, owing to their ability to absorb and accumulate metals from water and sediments, have been
widely recognized as suitable bioindicators for monitoring metal contamination in aquatic
environments. The present study aimed to investigate the bioaccumulation patterns of heavy metals,
including nickel (Ni), copper (Cu), cobalt (Co), lead (Pb), and cadmium (Cd), in different organs of the
aquatic plant Potamogeton filiformis in the Bahmanshir River. Sampling was conducted at five stations,
with three replicates at each station, along the river during the cold and warm seasons. After collection,
different plant organs, including rhizomes, stems, and leaves, were separated, washed, dried, and
subjected to acid digestion. Heavy metal concentrations were subsequently determined using atomic
absorption spectrometry. The results indicated that heavy metal concentrations were significantly
influenced by spatial variation, seasonal variation, and plant organ. The highest metal accumulation was
generally observed in the rhizomes, highlighting the important role of this organ in the uptake and
storage of metals from bottom sediments.Considerable differences in metal concentrations were also
observed among sampling stations, potentially reflecting differences in anthropogenic activities and the
inputs of municipal, industrial, and agricultural effluents into different sections of the river. Seasonal
variation also reflected the influence of hydrological conditions and fluctuations in river discharge on
metal concentrations in the aquatic environment. Overall, the findings indicate that Potamogeton
filiformis has a considerable capacity to accumulate heavy metals and can therefore be used as an
effective bioindicator for assessing and monitoring metal contamination in aquatic ecosystems. These
findings may also contribute to environmental management and water-quality monitoring programs in
comparable river systems.
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