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from aqueous media was investigated. For sampling of mangroves and
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Mangrove Plan_t . accumulation of metals with a value of 4.38 mg/kg in the root of mangrove was
Transfer Coefficient related to lead and the lowest accumulation of metals with a value of 0.261
Wetlands mg/kg in the root of the mangrove was related to cadmium. The results of
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mangrove roots seem to be more suitable than heavy leaves for refining heavy
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Introduction

Plant-based modification (phytoremediation) is
one of the most important environmentally
friendly techniques to deal with the destructive
consequences of pollutants. Mangrove forests are
tropical wetlands and subtropical wetlands and
are important ecologically productive habitats in
coastal areas.

Materials and Methods

In this study, the potential of mangroves,
Avicennia marina, for phytoremediation of heavy
metals (lead, cadmium and nickel) was
investigated. To do this, mangroves and
sediments of 20 stations in Khor Khoran wetland
located in the west of Bandar Abbas were
sampled in 2019. The selection of stations was
distributed in such a way as to cover the entire
surface of the wetland and to provide the
necessary information on the release of
pollutants in different parts of the wetland. From
each station, three samples of surface sediment
(up to a depth of 10 cm) weighing about 500 g
were collected using a plastic spatula. Each
sediment sample was placed in a plastic bag of
polyethylene and transferred to the soil
laboratory. For root sampling, three sediment
samples (0.1 m?) were taken from each station by
cat sampling. The precipitate was sieved using 1
mm sieve with water from the area to separate
the mangrove roots. These samples were also
transported to the laboratory in plastic bags kept
in cool box. In root tissue sampling, only plant
samples from nutritious mangrove roots were
selected and larger respiratory roots were
avoided. Moreover, the actual concentration of
heavy elements absorbed by the leaves and roots
of mangrove trees was calculated and the transfer
coefficient was measured.

Results
The results of this study showed that different
amounts of three heavy metals, lead, cadmium
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and nickel, are present in sediment, roots and
leaves in the mangrove habitat of Khor Khoran
wetland. The results showed high concentrations
of heavy metals lead, cadmium and nickel in
stations 1, 9, 15 and 20, which can be brought
about by various factors. One of these factors is
the proximity of the mentioned stations to the
ship repair site. In addition, there are other
important factors including the discharge of
untreated  wastewater from villages and
surrounding towns to these stations, the high
volume of traffic and loading of boats and
fishing boats, and the proximity of these areas to
the most important manufacturing and
petrochemical industries of Bandar Abbas. The
pattern of metal accumulation in sediment
samples of the present study was
nickel>lead>cadmium. The process of metal
accumulation in plant samples, whether root or
leaf, was obtained as lead> nickel> cadmium.
According to the results, the highest
accumulation of metals with a value of 4.38
mg/kg in mangrove root was related to lead and
the lowest accumulation of metals with a value
of 0.162 mg/kg was related to mangrove root
(Fig. 1). However, according to Fig. 2, the lowest
and highest mean nickel concentrations with
values of 1.43 and 34.4 mg/kg were related to
water and sediment samples, respectively.
Moreover, the lowest and highest mean
concentrations of lead with 1.70 and 2.96 mg/kg
were related to mangrove and water samples,
respectively. The results of lead and cadmium
transfer coefficient in mangrove root were more
than 1 and less than 1 for nickel. In addition,
there was a significant correlation (p>0.05)
between pH and temperature with the average
concentration of all heavy metals in sediment and
between EC and the average concentration of all
heavy metals except nickel in water.
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Fig. 1 Comparison of mean concentrations of heavy metals between mangrove leaves and roots
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Fig. 2 Comparison of the mean concentrations of heavy metals studied between mangrove trees and water and
sediment samples

Conclusion

In summary, a significant negative correlation
was observed between cadmium concentration in
water and sediment with EC and pH parameters,
which seems to decrease with increasing EC and
pH, cadmium concentration in water and
sediment. Differences in metal concentrations in
leaf and root tissues may be due to differences in
the physiological structure of tissues. Therefore,

Environment and Water Engineering

it seems that mangrove roots are more suitable
for refining heavy metals than heavy leaves.
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Table 1 Results of calculation of transfer coefficient

of heavy elements of Ni, Pb, Cd by leaves and roots
of mangroves

Heavy Metals Mangrove Mangrove root
leaves transfer transfer
coefficient coefficient
Nickel 0.041 0.062
Lead 0.781 2.223
Cadmium 0.222 1.80
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