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Abstract

Soil Contamination by heavy metals is yet one of the most important environmental concerns. Among heavy
metals, Nickel and Cadmium have dangerous influences on human, animals and plants. The objective of this
study was to derive a new model for simultaneous phytoextraction of Ni and Cd. from contaminated soils.
Consequently, a macroscopic model was derived by combining yield reduction functions and relative
concentrations of Ni and Cd in plant tissues. To verify the derived model, a clay loam soil was simultaneously
contaminated with different concentrations of Ni and Cd. The Ornamental Kale seeds were then seeded in these
packed contaminated soils in three replicates. Plants were harvested after full development. The Ni and Cd
contents of soil samples and plant materials were extracted by 4M HNQjz oxidation and wet oxidation methods,
respectively. The Ni and Cd concentrations were measured by Atomic/Absorption Spectrometer (Shimadzu, AA
670-G) and Inductively Coupled Plasma Optical Emission Spectrometry (Varian Vista-PRO). The results
indicated that relative yield of Ornamental Kale in the contaminated soils with both Ni and Cd was reduced more
than the soil polluted with separate Cd or Ni. The results also indicated that at any given soil Cd concentration,
the Ni content of Ornamental Kale increases with increasing soil Ni concentration. Meanwhile, with increasing
soil Cd, the Ni content in Ornamental Kale was decreased. Further, at any given Cd content, the amount of Cd in
Ornamental Kale was increased by increasing Ni concentration in soil. The results further indicated that the
proposed model can well predict Ni phytoextraction from soils contaminated with both Ni and Cd. However, this
model could only provide an overall estimate for Cd phytoextraction. It was further concluded that Ornamental
Kale due to its high biomass production and high.tolerance to Ni and Cd concentrations can be used to remediate
low to moderate combined Ni -Cd contaminated soils.

Keywords: Cadmium, Multiplicative theory, Nickel, Ornamental kale, Phytoextraction

1- Former PhD Student of Soil Science, Tarbiat Modares University and Assistant Professor of Soil Science, University
of Kurdistan, Sanandaj

2- Professor of Soil Science, Faculty of Agriculture, Tarbiat Modares University, Tehran

(*- Corresponding Author Email: mhomaee@ modares.ac.ir )


www.

