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Abstract  
Water pollution may have a significant and negative impact on aquaculture because of heavy 

metal accumulation. This study aimed to determine the concentrations of heavy metals 

copper, cadmium, cobalt, iron, manganese, and nickel in the muscles of three cultured fish 

species viz. Cyprinus carpio, Ctenopharyngodon idella, and Hypophthalmichthys molitrix) 

in Basrah as well as in water and sediments. Between November 2020 and October 2021, 

the fish with an average length of 30.5cm and a weight of 379.5g were collected. Based on 

the results, the maximum concentrations of Fe, Ni, and Cu in common carp were 50, 19, 

and 10μg/g dry weight in November and December, respectively, while the lowest of Cd, 

Co, Cu, and Mn were non-sensitive in April. The greatest concentrations of Fe, Ni, and Cu 

in grass carp were also recorded, 35, 24, 11μg/g dry weight, respectively, in September and 

October, and the lowest Cd was in April at 1μg/g dry weight. The highest concentrations 

53, and 27μg/g dry weight of Fe and Ni in silver carp were found in April, and the lowest 

in September and October. The heavy metals concentration levels in water varied for Co at 

1.13 μg/g dry weight, in July and August for Fe and Ni at 28.87, and 14.93μg/l, respectively. 

The lowest concentrations were recorded in March for Cd and Mn 0.83, and 0.42μg/L, 

respectively, whereas Co was non-sensitive. Mn in sediments were highest in December 

and February at 209.0μg/g dry weight, whereas Cu was lowest in September and October at 

21.46μg/g dry weight. The highest levels of heavy metal concentrations in the studied fishes 

were greater than the internationally permitted limits. 
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Fig.1. Concentration of elements in the muscles of the common carp during the study. 

 

 

Fig.2. Concentration of elements in the muscles of the grass carp during the study. 
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Fig.3. Concentration of elements in the muscles of the silver carp during the study. 
 

 

Stations Season pH 
Salinity 

‰ 
Dissolved oxygen mg/L 

Water 

temperatureºC 

1 

Autumn 8.2 8.29 9.9 15.30 

Winter 8.7 7.89 10.60 13.70 

Spring 7.4 5.50 10.50 21.19 

Summer 7.3 9.33 8.27 28.20 

 

Table 1. Environmental factors during the study period. 
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Fig.4. Concentration of elements in water during the months of the study. 

 

 
Ni Mn Fe Cd Pb References 

17.8 7.9 50 3.9 3.1 FAO (2009) 

20.0 4.5 55 1 4.0 MFR (1985), (Swami et al. 2001) 

 FDA (2001), (Swami et al. 2001) 1.7 4 40 ـــــ 80
 

Table 2. The permissible limits of heavy metals in fish (micrograms/g dry weight). 

 

 

Fig.5. Concentration of elements in the sediments during the months of the study. 
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