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Cadmium, a heavy metal widely distributed in the environment, is present in
trace levels in seawater and in a broad range of animal and plant species. Cadmium is
very toxic and its contamination in environments needs to be treated.
Phytoremediation is one of the technologies to remediate heavy metal contaminated
soils, waters or sediments. The objectives of this study were to study the cadmium
accumulation in various parts of plants and to study the cadmium toxicity response of
Cyperus strigosus, by monitoring the changes in glutathione (GSH) and phytochelatin
(PC) contents of plants under various cadmium concentrations.

Cadmium concentrations at 20, 40, 80 and 160 mg/L. were selected in the
accumulation. Roots could accumulate the highest cadmium concentration in every
treatment, compared to stems and flowers. The higher the cadmium concentration in
the media, the more cadmium accumulation in the roots (2,933.90 mgCd/kg dry
weight at 160 mg/L of cadmium).

Changes in GSH and PC contents were monitored for eight days in three
treatment groups : control, increasing cadmium concentration every two days
(treatment 1) and shock loading (treated with high cadmium concentration, 160 mg/L
Cd, treatment 2). There were a few changes in GSH and PC contents of both shoots
and roots in the control group, whereas GSH content in the two treatment groups
decreased when the PC content increased correspondingly within four days of the
experiment. The PC content in both groups increased to the highest concentration on
day 2 (413.95 pM in shoots and 250.08 uM in roots) and day 1 (418.84 uM in shoots
and 267.97 uM in roots) in treatments 1 and 2, respectively. Changes in GSH and PC
contents in both shoots and roots in this experiment were rather similar.

Shock loading with high cadmium concentration to C. strigosus caused faster
PC synthesis than the increasing cadmium concentration treatment. Although the PC
content in both groups increased to the highest concentration on different days, the
highest PC contents were not significantly different (413.95 uM and 418.84 uM in
shoots; and 250.08 pM and 267.97 uM in roots).

In phytoremediation, a better understanding of the biochemical processes
involved in plant heavy metal uptake, transport, accumulation and resistance are
still needed. Then, the genetic approaches can be implemented, for example, an
introduction of genes responsible for metal accumulation and resistance in the wild
metal accumulators into high biomass plant species. Moreover, further study at the

molecular level on phytochelatin is necessary for developing hyperaccumulator plant
species.
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