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ABSTRACT

A field survey of terrestrial plants growing in the Bo Ngam lead mine area,
Thailand, was conducted to identify species accumulating exceptionally high
concentrations of lead. Lead concentrations in surface soil ranged from 325 to 142,400
mg kg™. The highest lead concentration in soil was found at the ore dressing plant area
and lowest at a natural pond area. In different areas, the concentrations of lead in
plants were different when comparing various study sites. A total of 48 plant species
belonging to 14 families were collected from five sampling sites. Twenty-six plant
species had lead concentrations more than 1000 mg kg™ in their shoots. Three species
(Microstegium ciliatum, Polygala umbonata, Spermacoce mauritiana) showed
extremely high lead concentrations in their shoots and roots.

A glasshouse study was conducted to compare growth performance, metal
tolerance and metal uptake by two grasses, Thysanolaena maxima and four ecotypes
of Vetiveria zizanioides and to study the effects of soil amendments to this lead mine
soil. Both T. maxima and V. zizanioides (Surat Thani and Songkhla ecotype) could
tolerate high Pb concentrations in soil and had very good growth performance.
Application of pig manure increased EC value and reduced DTPA-extractable Pb
concentration in the soils. Pig manure application improved the growth of vetiver but
did not improve T. maxima. The uptake of Pb of both species was reduced when soils
were amended with pig manure. Application of inorganic fertilizer did not improve
growth of vetiver but did improve that of T. maxima. Application of fertilizer
increased the accumulation of T. maxima.

Experiments were conducted to evaluate lead tolerance and accumulation in V.
zizanioides grown in hydroponics and a pot study and to examine the effects of lead on
vetiver oil production. Elevated concentrations of lead in solution decreased the length
of shoots and roots of plants. Vetiver grown in highly contaminated soils showed no
apparent phytotoxicity symptoms. The results indicated that lead had an effect on
vetiver oil production and composition by stimulating oil yield and the number of its
constituents. The highest yield was found in plants grown in nutrient solution with 100
mg Pb L™ and the greatest number of total constituents was found in plants grown in
soil spiked with 1000 mg Pb kg™. The predominant compound of vetiver oil was
khusimol (10.7-18.1%).
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