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ABSTRACT

The uptake efficiency, bioconcentration factors and toxicity of (As) and (Pb) on
edible fern Diplazium esculentum, were studied. The plants were exposed to arsenic
and lead solutions at concentrations of 0, 0.5, 5, 50, and 500 mg/L for 2 months. Plant
samples were randomly collected every two weeks to determine accumulation capacity
in shoot and root. Both metal concentrations in the plants increased when metal
concentrations in the solution increased. For arsenic, the majority was stored in the
shoot. Conversely, most lead was stored in the root. The highest arsenic concentration
in plant shoot and root were demonstrated in the group treated with 50 mg As/L,
which was 1373 and 828 mg/kg dry weight, respectively. These are about 389 and
158-fold greater than the control. For lead, plants exposed to 500 mg Pb/L showed the
highest value of lead concentration in plant shoot and root, about 12447 and 125774
mg/kg dry weight, respectively, which was 1606 and 12606-fold greater than the
control. The toxicity of both metals was decreased by wet weight and root elongation.
Some leaves showed chlorosis and withered. Young shoots dried and stopped
growing, while roots turned black-brown color and dried. Adding phosphate to the
culture solution decreased arsenic uptake and mitigated phytotoxic symptoms.
Increasing phosphate concentration in nutrient solution decreased the arsenic
accumulated in both root and shoot. The effect of phosphate was more pronounced in
roots than in shoots.

Cooking the ferns by dipping them in boiling water for a variable time could not
reduce As or Pb concentration in plant tissue.

Chinese kale, Brassica oleracea var. alboglabra, was used as a model to test the
effect of phosphate on As accumulation. At the highest As concentration tested, 20
mg/L, the plants did not show any phytotoxic symptoms. However, the As
concentration in root and shoot were 1447 and 103 mg/kg dry weight, respectively. At
the lowest As concentration tested, 0.2 mg/L, the growth of the test plants was
promoted as the wet weight was increased to about 186 % of the control.
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