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Abstract

This experiment was conducted to evaluate the effect of polyethylene film(P.E.) muiching on
degradation of the soil insecticides, endosulfan(6,?, 8,9, 10, 10-hexachloro-1, 5, 5a, 6, 9, 9a-hexahy-
dro-6, 9-methano-2, 4, 3-benzodioxathiepin-3-oxide), fonofos(O-ethyl S-phenyl ethylphosphonodi-
thioate), and ethorprophos(O-ethyl S, S-dipropyl phosphorodithioate) in red pepper, peanut, and
sesame fields. Degradation of endosulfan, fonofos and ethoprophos in the soils under P.E. mulching
and non-mulching followed first-order kinetics. The half-lives of fonofos, ethoprophos, a- and
p-endosulfan were 19~21, 25~37, 33~39 and 56~81 days, respectively. There were few
differences in the half-lives of fonofos in either mulching or non-mulching concitions. However,
half-lives of a-endosulfan, ethoprophos, and S-endosulfan were 6,12 and 25 days longer under
P.E. mulching than under non-mulching conditions, respectively. The effect of P.E. mulching on
degradation was remarkable for the slower degrading insecticides. Residues of ethoprophos in the
harvested sesame under P.E. mulching and non-mulching conditions were 0.024 and 0.074ppm,
respectively. Residues of fonofos in the harveated peanuts under P.E. muclhing and non-mulching
conditions were 0.078 and 0.017ppm, respectively. However, no endosulfan was detected in the
harvested red peppers under either condition.
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Table 1. Various cenditions for field experiment under no, clear and black polyethylene film mulching.

Application rate

. Conditions 3 L Date of
Crop Cultivar of mulching %é;r_lisfflté%de application
Red pepper Hongil Clear, Black, No(Bare) Endosulfan 180 May 1, 1987
Peanut Youngho Clear, No(Bare) Fonofos 450 May 2, 1987
Sesame Tanbaik Clear, No(Bare) Ethoprophos 300 May 5, 1987
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Fig. 1. Persistence of a-endosulfan in red pepper

field soils under no, clear and black poly-
ethylene film mulching conditions.
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Fig. 2. Persistence of B-endosulfan in red pepper
field soils under no. clear and black poly-
ethylene film mulching conditions.
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Table 2. Half-life and degradation curve of soil insecticide in the field soils under polyethylene film

mulching culture

Soil insecticide Field Conditions of Degra cation Correlation  pa¢.ife

(regression) (r) (days)

a-endosulfan Red Clear P.E. Exponential —0.980 38.8
pepper Black P.E. Exponential —0.932 34.8

No(bare) Exponential —0.945 33.0

f-endosulfan Red Clear P.E. Exponential —0.922 81.4
pepper Black P.E. Exponential —0.880 79.4

No(bare) Exponential —0.915 56.3

Fonofos Peanut Clear P.E. Exponential —0.994 21.0
No(bare) Exponential —0.976 18.9

Ethoprophos Sesame Clear P.E. Exponential —0.905 37.4
No(bare) Exponential —0.991 25.0
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Fig. 3. Persistence of fonofos in peanut field soils
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Fig. 4. Persistence of ethoprophos in sesame field
soils under no and clear polyethylene film
mulching conditions.
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Table 8. Resdiual amount of soisl inecticides in harvested crops.

Residual amount(ppm)

Insecticide Crop Mulching conditions

Clear P.E. Black P.E. No(Bare)
a-Endosulfan Red pepper N.D. N.D. N.D.*
f-Endosulfan Red pepper N.D., N.D. N.D.
Fonofos Peanut 0.078 — 0.017
Ethoprophos Sesame 0.024 — 0.074

*N.D. ;: Non-detected.
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