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(Partitioning of lead accumulation in rice plant)
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Abstract

A greenhouse study was conducted to examine the lead accumulation in various rice plant
parts such as root, stem and leaf and grain for two consecutive years. Rice cv. ‘Prathum Thani 1’ used
in this study because it has been widely grown in Kamphang Saen district, Nakhon Pathom province.
Lead subacetate was supplied as a solution in distilled water at the concentration of 0, 2,500, 5,000,
7,500 and 10,000 mg of Pb L" until the rice plant reached tillering stage. The result from the
preliminary test indicated that the concentration at 2,500 mg Pb L" allowed highest lead accumulation
and this chosen as the reference concentration for the batch study. The batch study comprised two
concentrations of 1,500 and 3,000 mg Pb L_l, and applied once in the soil at tillering stage. The result
of the batch study revealed that lead accumulation was the highest in root (400.48 mg kg_l), stem and
leaf (127.68 mg kg ), bran (5.3 mg kg') and husk (0.19 mg kg ), respectively. White rice has no
detectable lead accumulation. The grains from the batch study were sown in the soil without lead
solution in a pot study. The result showed that lead translocation from the batch study to the pot study
was noticeable root, stem and leaf, and bran, but not in husk for pot study. White rice had not found in
both the batch and pot studies. The bran with highest lead accumulation from the batch study was
checked on the transmission electron microscope which revealed lead accumulation in vacuole,
endoplasmic reticulum and cytoplasm. From this study, the concentration of lead in rice grain did not
exceed the food hygiene concentration limit (1.0 mg of Pb kg1 DW per 1.0 kg food weight). Thus, it
is unlikely that lead can be accumulated to the toxic level in rice grain. However, the result from pot
study showed that the concentrations of lead accumulated in stem and leaves (2.95 mg kg'l) as well as
root (23.85 mg kg_l) was rather high for using as animal feed. Although rice plants can accumulate

some amount of lead, it is not suitable for use in cleaning up lead in soil.
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