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Abstract

A research study involving soil-pot experiments was carried out at Multiple
Cropping Research Center experiment station, Faculty of Agriculture, Chiang Mai
University during 2005-2006 to investigate the effects of bottom ash on plant growth
and yield as well as environmental impacts. Rice ( Oryza sativa L. var. Pathum Thani
60 )and corn ( Zea mays L. var. CPD 888 ) were grown over two consecutive
cropping seasons as the test plants. A silty clay loam soil ( Great Group : Paleaquults )
and bottom ash obtained from a coal combustion electric power plant in Lampang
province were ultilized in the pot experiment. A randomized complete block design
consisting of six rates of bottom ash : 0, 50, 100, 200, 400 and 1,600 g/ 30Kkg soil in
each pot with four replications was used for each cropping.

Results obtained from the two cropping seasons were similar. Bottom ash had
no significant influence on growth and yield of rice cultivated under submerged
condition. Contrarily, in the case of corn, the applications of bottom ash significantly
increased seedling emergence, plant growthand grain yield. However, it was noted
that Ca and B taken up by both crop species tended to increase with an increasing rate
of bottom ash. In addition, the higher rates of application would cause a wider ratio of
soil Ca:Mg with resulted in a lower availability of Mg, especially, for the plants

grown in a limited amount of soil in the potting culture.



For non-essential heavy metal elements, the application of bottom ash had no
significant influence on concentrations of Cr, Ni, Co, Pb and Cd in the test plants and
soil leachates. Most of the concentrations were not statistically different from those
obtained from the control pots and were in a low to very low level. The result showed
that each heavy metal concentration in the rice plants and corn leaves ( 6 weeks old )
was < 1.000 mg kg™. For the harvested rice and corn grains, concentrations of Cr, Ni
and Co were < 0.100 and Cd < 0.040 mg kg™. Though the amount of Pb was
relatively higher than the others, but its concentration in the grains was less than 1.00
mg kg™. Chemical analyses of the leachates collected periodically for all treatments
also revealed very low contents of Cr, Ni, Co, Pb (< 0.005 mg L™) and Cd (< 0.002
mg L. The present soil-pot experiments indicated that bottom ash used in the study
had no negative impact on the environment. These findings should be further

elucidated by the field experimentation.



