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ABSTRACT

The effects of soil pH and organic matter on organophosphate degradation in Korat soil
series were studied in laboratory. The experiments consisted of 3 steps. The first step was the
study of suitable extraction method for analysis of organophosphate group in soil. Four extraction
methods using each of the following extracting solution; ethyl acetate, acetonitrile, acetone and
mixture of hexane and acetone were compared. Each extraction method was used for analysis of
four organophosphate compounds as following; Chlopyrifos, Dicrotophos, Triazophos and
Profenofos. The results indicated that ethyl acetate extraction method was the most effective
method for extraction of Chlopyrifos, Triazophos and Profenofos in the soil and about 69%, 72%
and 90% of the total amounts of these compounds added into the soil were recovered respectively.
The recovery percentage of all tested organophosphate compounds analyzed by the other
extraction methods were less than 50%. Only ethyl acetate extraction method and three
organophosphate compounds, Chlopyrifos, Triazophos and Profenofos were used for soil
incubation studies under controlled temperature at 25°C and controlled soil moisture at 60% of
soil water holding capacity in the second and third steps. The effects of soil pH on degradation of

organophosphate compounds in soil were studied in the second step. This step consisted of three



experiments each with one tested organophosphate compound. In each experiment, two levels of
soil pH, 4.5 and 6.7 and three concentrations of each organophosphate were tested by using 2X3
factorial experiment in completely randomized design with 3 replications. The concentrations of
each organophosphate added into the soil were as following; 35.5, 71.0 and 106.5 mg kg1 for
Chlopyrifos, 71, 142 and 213 mg kg_1 for Triazophos and 142, 284 and 426 mg kg_1 for
Profenofos. The collected data were the residue of each oragnophosphate compound remaining in
the soils at 0, 1, 3, 5 and 14 days after incubation. The residue of each organophosphate
compound in the soil was analyzed by Gas Chromatography. The effects of organic matter on
degradation of organophosphate compounds were studied in the third step. This step consisted of
three experiments each with one tested organophosphate compound. In each experiment, three
rates of organic matter application, 0, 1 and 2 ton rai and three concentration of each
organophosphate were tested by using 3X3 factorial experiment in completely randomized design
with 3 replications. The concentrations of each organophosphate added into the soil and the
collected data were similar to those used in the second step. It was found that there were more
degradation of the tested organophosphate compounds at both pH 4.5 and 6.7 at 5 days after the
application of the compound into the soil and almost all of the added compounds were degraded
at 14 days after application. The amounts of Chlopyrifos and Profenofos remained in the soil
with pH 6.7 were significantly less than those found in soil with pH 4.5. In soil with pH 4.5, the
amount of Chlopyrifos, Triazophos and Profenofos remained in the soil was 0.03%, 0.01% and
0.06% of the total amount found in soil at the beginning of experiment while those found in the
soil with pH 6.7 was 0.02%, 0.01% and 0.04% respectively. The amount of each organophosphate
compound remained in the soil depended significantly also on the concentrations of the added
organophosphate compounds. The amount of remaining residue of each organophosphate
compound increased significantly with increasing of concentration of the tested compound. The
application of organic matter into the soil resulted in significant reduction of organophosphate
degradation as compared to the control soil without organic matter addition. Furthermore, the
higher rate of organic matter addition (2 ton rai'l) slowed down the degradation of the Chlopyrifos

and Profenofos significantly in comparison to the lower rate (1 ton rai_l).



