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ABSTRACT

The study was conducted to determine the phytoremediation of cadmium by three
leguminous plants (Acacia mangium Willd., Pterocarpus indicus Willd. and Cassia fistula
Linn.). The cadmium accumulation, relative growth, biomass productivity, bioconcentration
factor (BCF) and toxicity symptoms of plants were investigated. The seedlings of plants were
obtained from Ratchaburi Nursery Center, Royal Forest Department, Ministry of Natural
Resources and Environment. Under laboratory conditions, seedlings were hydroponically
cultured in 10% modified Hoagland solution containing different cadmium concentrations.

Results indicated that P. indicus at 8 mg/L Cd had the highest cadmium accumulation
(52291 pg/g dry wt.). The relative growth and biomass productivity in plants were
significantly decreased (p<0.05) when the tested concentrations were increased. The highest
relative growth and biomass productivity was observed in P. indicus followed by
A. mangium and the lowest was found in C. fistula. The greatest BCF was found in P. indicus
when exposed to 8 mg/L of cadmium concentration. It was observed that cadmium
accumulation in plants was greater in root than shoot. Results indicated that the cadmium
accumulation of P. indicus was significantly increased (p<0.05) as exposure times increased.
The highest cadmium accumulation was found in roots (470.00 ug/g dry wt.), followed by
stems (121.47 pg/g dry wt.), and the lowest was found in leaves (58.11 pg/g dry wt).
However, the cadmium accumulations significantly decreased (p<0.05) in leaves after 45 days
of exposure. Color of plant leaves slightly changed to yellow, brown and subsequently fell off.
The relative growth of tested plants was also significantly increased (p<0.05) after exposure
times of 15, 30 and 45 days but remained lower than the control, whereas it was significantly
decreased (p<0.05) on day 60. The biomass productivity of treated plants was significantly

decreased (p<0.05) overtime as compared to the control. The BCF of cadmium in leaf, stem
and root of P. indicus also significantly increased (p<0.05) as exposure time increased.
However, the BCF significantly decreased (p<0.05) in leaves after 60 days of exposure time.
The first sign of toxicity symptoms in the three leguminous plants was observed when exposed
to 4 to 8 mg/L cadmium: slowness and stunted growth of plants appeared, as compared with
the control. The toxic effects of cadmium accumulation in P. indicus were stunted growth and
chlorosis and were noted after 45 days.

The results suggest that P. indicus is capable for application as the phytoremediation
in cadmium polluted sites. However, the biochemical processes involving heavy metal uptake,
accumulation and resistance in plants still requires additional study for future use.
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