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ABSTRACT

The objectives of the research was to select plant species and appropriate remediation
technology for Cd removal or stabilization in contaminated soil at Mae Tao, Mae Sod district, Tak
Province. These technologies were phytoextraction, phytostabilization, phytodegradation with
bacteria, constructed wetland, and biosorption.

In phytoextraction and phytostabilization study, non edible crop plants was chosen such as
essential oil producer (Lamiaceae), ethanal producer (sugarcane, corn), grasses, trees (eucalyptus,
acacia). In addition, soil amendment with organic (cow manure) or inorganic additives (sodium
silicate, hydroiyapatite, zeolite, dicalcium phosphate) were tested for their efficiencies to remove or
stabilize cadmium by growing these plants in cadmium soil amended with various additives for 1-3
months. The results showed that cow manure, hydroxyapatite, dicalcium phosphate which contained
N, P, K enhanced plant growth. Zeolite and sodium silicate contained silica which helped to stabilize
cadmium in the soil or plant roots and reduce cadmium toxicity to plants

In case of aquatic plant, Hydrilla verticillata (L.f.) Royle presented the most effective to
remove cadmium from water (71.43%) followed by Eichhornia crassipes (33.77%) and Salvinia
cucullata Roxb (19.48%), respectively. For emerging plant, Hydrocleys nymphoides Bush showed
the highest effective to remove cadmium from sediment at initial cadmium concentration of 100
mg/kg followed by Echinodorus cordifolius (L.) Griseb and Thalia geniculata L. respectively. The
efficiency of Hydrocleys nymphoides Bush to remove cadmium from sediment by surface flow
constructed wetland revealed that the removal efficiency were 25.40% , 63.51% and 85.67% at initial
cadmium concentration of 44.65, 15.35, and 6.1 mg/kg, respectively.

Two strains of cadmium resistant exopolymer-producing bacteria were selected namely
Ralstonia sp. TAK1 and Arthrobacter sp. TM6. These bacteria can produce Indole-3-acetic acid and
enhanced the cadmium mobilization or solubility from soil. The study of cadmium toxicity on growth
of Ocimum gratissimum and Vetiveria nemoralis found that both plants grew well in soil amended
with cadmium at concentration of 26.8+0.7 mg/kg. O. gratissimum and V. nemoralis were planted in
cadmium contaminated soil collected from contaminated area and added with or without selected
cadmium resistant bacteria in each treatment. The results show that both plants accumulated cadmium
in root higher than aboveground part (stem and leaves). Arthrobacter sp. TM6 enhanced the cadmium

accumulation in O. gratissimum compared to without bacteria added. However, both strains of



cadmium resistant bacteria had no effect on cadmium accumulation in V. nemoralis. Moreover,
addition of EDTA or Arthrobacter sp. TM6 enhanced cadmium translocation from root to above
ground part of O. gratissimum.

The application of biosorbent to remove cadmium from solution showed that dead cell of
Hydrilla verticillata (L.f.) Royle provide the good characteristic to adsorb cadmium in water and the
percentage of cadmium uptake was 77.05. In the other hand, the results showed slightly biosorption
efficiency in sediment of this biosorbent when compared to the control group.

The results obtained from the present study showed that plants, microorganisms, and
biosorbent have a potential to remove cadmium in soil water and sediment which can be selected as

an alternative method to clean up cadmium contamination at study site.





