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Abstract

Chlorates are toxic substances. Thus, both potassium chlorate and sodium chlorate have been used as herbicides and
defoliants. Recently it was found that application of chlorate, by soil application or foliage spray, could induce flowering of
longan trees, the most important fruit tree of northern Thailand, within a month after the application. Since then chlorates

have been applied in most of the longan plantations all over the country.

The environmental impact assessment of the application of chlorates was done. The following are some topics of
the studies: the mode and rate of decomposition and movement in various soil types; the effects on microorganisms, earth
worm, mineralization of nitrogen and selected soil properties, both chemical and physical properties; and the residues and

contamination in soils, surface water and shallow ground water; and the methods for enhancing of the decomposition.

The results show that the decomposition of chlorate in the soil is completely biochemical process. The
decomposition rate is high in soil which high contents of organic matter, phosphorous, calcium, magnesium and CEC, and
low in soil which has high contents of sand and AEC. The chlorate in the form of potassium chlorate decomposes twice as
fast as that in the form of sodium chlorate. Chlorate is readily mobile with water in soil. The more chlorate moves in soil, the

more decomposition take place. Most of chlorate residues could be leached out of root-zone within 2 times of leaching.

It was found that 1,000 mg KClO,/kg does not make the soils sterile and effect the transformation of protein-N to
NH, and NH, to NO,, but 50 mg KCO,/kg reduces the transformation of NO, to NO, by 18 — 38 %. The maximum
concentration of chlorate that earthworm can survival over a month is 40 - 60 mg KCO,/kg. Therefor, the critical

contamination of chlorate on the soil environment should be around 50 mg KCO,/kg.

One and a half year monitoring of chlorate residues in 25 longan plantations indicated that the chlorate found in the
soils at the application strips a few days after the application were as high as 200-500 mg (of KCIO,) per kilogram of soils.
The application rate trends to increase. Under farmers’ management these concentrations reduce to 40 — 100 mg/kg, the
critical concentration of the soil environment, within 55 — 150 days. Since it is found that there is no significant lateral
movement of chlorate, therefor, the short-term effect on the environment in the longan plantations is limited under the
application strips. The residue of chlorate decreases with time to less 35 mg/kg with in 75 to 360 days in low fertile soils and
to less than 15 mg/kg in high and medium fertile soils. If farmer apply chlorate once a year there is less likelihood for
chlorate to accumulate over years. Therefor, the long-term effect on the soil environment is nil. However, monitoring on the

residue of chlorate in the longan plantations should be continued since the application rate trends to increase.

The contamination of chlorate in shallow grown water varied with the residues of chlorate in soils. By 138 day after
the application the contamination was not more than 10 mg/L. Monitoring of the contamination in surface water revealed that

no contamination was detected.

Under laboratory condition it was found that dilute molasses solution, with 1.5 % sugar, enhances the decomposition
of chlorate, while 1 % of urea solution retards the decomposition. ~The capacity of dilute molasses in enhancing the

decomposition of chlorate was confirmed in a field trial.
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