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ABSTRACT

The presence of heavy metals such as chromium (Cr), cadmium (Cd), lead (Pb), nickel (N1), and zinc
(Zn) has always been a serious threat to ecosystem health, biodiversity, and human health. To address
this issue, the physico-chemical characteristics along with the heavy metal analysis of terrestrial soil,
sediment, river water and groundwater from two sites of the Kadungalloor region, Kerala — Edayar
(polluted) and Elookkara (non-polluted) were carried out. This revealed a higher contamination level
in Edayar, ranging up to 599.81 + 15.83 ppm. Phytoremediation uses plants to absorb, store, and
remove contaminants and is a promising alternative to traditional remediation approaches because it
is environmentally friendly and cost-effective. The objective of this study was to evaluate the
efficacy in absorption, storage, and translocation of heavy metals by various local plants of the
Kadungalloor region. To study the diversity of herb and macrophyte species, a random quadrat
sampling method was employed. The plant species selected for the heavy metal analysis were
Salvinia molesta, Richhornia crassipes, and Pistia stratiotes as aquatic macrophytes. The terrestrial
herbs that were chosen were Scoparia dulcis, Alternanthera ficoidea, and Synedrella nodiflora. S.
molesta and A. ficoidea were chosen for the phytoremediation study in the polyhouse based on their
ecological dominance. Preliminary analysis of soil collected from the Kadungalloor region
showcased a higher concentration of heavy metals, particularly chromium (Cr), nickel (Ni) and
cadmium (Cd). These were found in elevated concentrations in multiple sites of the industrially
influenced Edayar region. The bioaccumulation factor (BAF) values ranged from 1.5 + 0.06 to 2.3 =
0.08 for S. molesta and 1.2 + 0.04 to 1.9 + 0.01 for A. ficoidea, which showed their
phytoremediation potential for chromium, nickel and cadmium. Following the chelator treatments,
the bioaccumulation factor increased in a range of 15 + 0.7 to 25 + 0.9 for both species, with the
highest uptake observed for cadmium. Growth, biomass, biochemical, and antioxidant properties of
both species at different treatments were determined. Ash drying of harvested biomass was
performed to assess metal retention post-removal. In A. ficoidea, the lowest ash residues were
recorded under the 2% SDS treatment, being 19.85 + 0.12 ppm for Cr, 15.07 % 0.52 ppmn for Ni, and
2.63 £ 0.04 ppm for Cd. Similarly, for S. molesta, the same treatment resulted in 12.89 + 0.21 ppm
for Cr, 28.40 + 1.4 ppm for Ni, and 11.85 £ 0.32 ppm for Cd. The 0.2% EDDS treatments also
performed well in comparison, although SDS did give a slightly higher efficiency on the whole. This

clearly -showed the higher phytoaccumulation potentials of both species, especially in chemically
assisted conditions.
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