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Abstract: Concentration and accumulation of six heavy metals (Cd, Cr, Pb, Cu, Zn and Ni) were measured in the sediment as (exchangeable 
and residual phase) and in two species of merged aquatic plants (  and ) during summer 2019 to spring Typha domingensis Phragmits australis
2020 at Al-Hammar marsh. Geoaccumulation index (I-geo) and Bio-concentration factor (BCF) were calculated as indicators of heavy metals 
pollution in sediment and aquatic plant, respectively. Higher concentration of metals were observed in residual phase more than their 
concentration in exchangeable phase, while the mean contents of metals were in decreasing order Ni > Cr >  Zn >  Cu > Pb >  Cd. According to 
I-geo index, the sediment of Al-Hammar marsh can categorized as strongly polluted with Cd, while considered as unpolluted to moderately 
with Cr and Cu, but unpolluted with Pb and Zn. The BCF show different capacity of both studied plants to accumulate heavy metals from the 
surrounding media and are useful for management of pollutants.
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The Tigris and Euphrates rivers have formed about 

15,000 km  of marshes called as the Mesopotamian marshes 2

and are considered the most extensive wetland ecosystem in 

the Middle East, which encompass a complex of 

interconnected shallow freshwater lakes and marshlands 

(Al-Hussieny and Thijar 2016). Southern wetlands of Iraq 

form a triangular region limited by main cities of Iraq: 

Nasiriyah to the west, Amarah to the northeast, and Basrah to 

the south. Three geographic zones of the Mesopotamian Al-

Hammar, the Central, and the Al-Hawizeh Marshes form the 

core of the wetland Iraqi southern are with vast area of 20,000 

km  of open water and comprises permanent and seasonal 2

marshes.

The urban areas have been affected by pollution from 

hazardous waste, transport activities, vehicles emissions 

and industrial waste (Al-Khafaji and Jalal, 2020). Pollution of 

aquatic environment with different contaminants such as 

heavy elements is a major ecological crisis in our natural 

ecosystem because they are not readily degraded 

environmental pollutants and many of them are poisonous 

(Branković1 et al 2011). Metals such as copper and zinc are 

released into the aquatic ecosystem by anthropogenic 

activities such as agricultural, industrial and mining (Al-

Yasari et al 2020). These metals enter to a body of water can 

remain there for some time and usually found in trace 

concentrations, but high concentration of them in sediments 

can indicate anthropogenic rather than biogenic sources 

(Tylmann et al 2011).In recent years, the concentration of 

heavy elements has expanded because of different human 

activities such us use of pesticides and fertilizers, burning of 

petroleum derivatives, waste release and so forth (Mehmood 

et al 2019). Aquatic ecosystems usually fail to eliminate 

heavy metals from waste discharge using their own natural 

processes (Goswami et al 2020). The Mesopotamian 

marshlands are known to accumulate many types of 

chemicals that introduced the aquatic environment through 

natural and anthropogenic activities, in natural system, 

sediment of marshes can act as a sink of various pollutants 

through sedimentation processes (Singh et al 2017, Al-Atbee 

2018).

Heavy elements accumulate in sediments, in which they 

may not cause significant ecological risk in the water system 

but may be remobilized through biogeochemical processes, 

during exchange reactions like redox reactions, re-

suspension and desorption reactions into the water column, 

so enhancing the elevation of the dissolved elements 

concentration to a poisonous level for aquatic biota (Vukosa 

et al 2014, Yan et al 2017). But sometimes when the 

sediment surfaces are saturated with heavy elements, it can 

act as non-point source of water pollution, particularly when 

the elements concentrations in freshwater are reduced. This 

effect is most distinct at high temperatures, velocity of water 


