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Phytoremediation of Endosulfan Sulfate Contaminated Soils by Mixed

Plant Cultivation

Khanitta Somtrakoon and Maleeya Kruatrachue

Abstract

The extent of endosulfan sulfate removal from soils by different planting pattern
with sweet corn (Zea mays), cow pea (Vigna sinensis) and cucumber (Cucumis sativus)
either cultivated alone or together was investigated in pot experiments. The experiment
was divided into 2 parts. First, the effect of alpha-naphthalene acetic acid (NAA) and
thidiazuron (TDZ) to alleviate endosulfan sulfate toxicity to growth of sweet corn,
cowpea and cucumber seedlings in endosulfan sulfate spiked sands was investigated.
The results indicated that 1-100 mg/kg of endosulfan sulfate had no apparent toxicity to
these crop plants. However, induction of crop seeds by NAA or TDZ did not promote
growth of sweet corn, cowpea and cucumber to an obvious extent. Ten mg/l of both
plant growth regulators seemed to exert adverse effect on crop seedling growth. Thus,
crop seedlings without induction by NAA and TDZ were used in endosulfan sulfate
phytoremediation in the second experiment. The results in the second experiment
revealed that the presence of plants grown either alone or together significantly
enhanced the removal of endosulfan sulfate from soil (P<0.05). Endosulfan sulfate was
removed to the greatest extent in the treatment in which sweet corn was grown alone;
only 11.3% and 27.2% of the initial endosulfan sulfate remained in rhizospheric and bulk
soil, respectively, of sweet corn grown alone at day 60. Endosulfan sulfate was also
removed from soil to a great extent in treatments where cucumber or cowpea was
grown alone; only 30.3% and 38.8% of endosulfan sulfate remained in their respective
rhizospheric soil after 45 days. However, cucumber did not tolerate the toxicity of
endosulfan sulfate well and died around 50-55 days when it was cultivated either alone
or together with another plant. Cultivation of sweet corn and cowpea together was less
effective in removing endosulfan sulfate from soil; about 41.7% and 52.3% of endosulfan
sulfate remained in their respective rhizospheric soils after 60 days. The results showed
that single cultivation of the plants was the most efficient way to remediate endosulfan
sulfate-contaminated soil in this study. Phytostimulation was more feasible mechanism

by which plants promoted the removal of endosulfan sulfate from soils in this study.

Key words: mixed plant cultivation, phytoremediation, sweet corn, cucumber, cowpea,

endosulfan sulfate
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