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Effect of Repeated Application of IBP on the
Degradation of Pesticides in Flooded Soil

Byeong-Hun Song, Young-Ho Jeong and Young-Sun Park

Abstract

This experiment was conducted to see the effect of repeated application of IBP granular formul-
ation(17%, 0, 0-diisopropyl-S-benzyl thiophosphate) on the biodegradation of IBP and diazinon[0, 0-
diethyl 0-(2-isopropyl-4-methyl-5-pyrimidinyl) phosphorothioate] in silt loam soil with 2.19% organic
matter under flooded condition. The persistence of IBP in the soil was shortened by increasing the
frequencies of application of the chemical. Enhanced degradation ability in the soil caused by repe-
ated application of IBP was prolonged about 53 days, while the ability did not influence diazinon
persistence in the soil. The half-lives of IBP in sterilized soil autoclaved at 121°C for 30 minutes
were about 3 times longer than those in viable soil, suggesting that microbial process was a major
factor for IBP degradation in the soil. The total colony number of soil microbes showed little diffe-
rence between the soils with and without repeated application of IBP. A possible concern of specific

soil microorganisms on the pesticide degradation in soil was discussed.
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Table 1. Conditions of gas chromatograph for residue analysis of pesticides

Specification

IBP Diazinon

Instrument

Column

TRACOR Mod. 550 equiped with FPD
Borosilicate(4 mm i.d.X60 cm leng.) packed with 595 SE-30

on chromosorb W HP (80~100 mesh)

Temp.: column oven
injection port
detecter

Gas flow rate: carrier (N,)

hydrogen
oxygen

air

200°C 190°C
210°C
190°C
65 m//min.
120 mi/mir.
25 mi/min.

30 m!/min.
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Fig. 1. Degradation patterns of IBP in subme-
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Fig. 2. Changes of half-lives of IBP in the
submerged soil with days after last
application

o o : 6 times applicated soil

X~ =X : 3 times applicated soil
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Table 2. Degradation of IBP in sterilized and viable submerged soil with different elapsed
times after repeated application

Elapsed No. of Viable soil Sterilized soil

times* repeated Half-lives K . Hale-lives K _
(days) applications (days) (10~2/day) (days) (10-3/day)

10 0 12.0 3.35 0. 930 37.3 8.0 0.977

3 10.5 3.54 0.992 37.0 8.1 0.992

6 9.4 3.69 0.994 36.4 8.0 0.974

20 0 11.3 3.59 0.994 36.8 7.9 0.984

3 8.7 3.74 0.993 36.3 8.0 0.981

6 8.0 4.02 0.989 36.2 7.9 0.984

40 0 11.5 3.38 0.986 37.7 7.7 0.991

3 10.8 3.64 0. 986 36.1 7.9 0.997

6 10.8 3.53 0.991 35.6 8.1 0.978

60 0 11.8 3.22 0. 984 36.0 7.9 0.989

3 11.7 3.18 0. 985 36.0 7.9 0. 991

6 11.9 3.04 0.987 36.3 7.8 0. 991

80 0 10.9 3.52 0.984 34.4 8. 5. 0.977

3 11.0 3.45 0. 995 35.8 81 | 0. 995

6 1.2 3.33 0.985 36.2 7.9 0.981

* Elapsed times: days after final repeated application of IBP.
Half-lives, degradation rate constant(K) and correlation coefficient were calculated by linear regression
of log IBP concentration(ppm) in soil with times.
Table 3. Degradation of diazinon in submerged soil with different elapsed times after
repeated application of IBP

No. of repeated Elapsed times Half-lives K -r
application (days) (days) (10-2/days)
0 10 4.6 4.37 0.987
20 3.9 4.11 0.983
40 4.1 4.38 0. 990
60 4.6 4.45 0.992
80 3.9 4. 38 0. 987
3 10 4.3 3.97 0.983
20 3.9 4.57 0. 984
40 4.0 4.24 0.986
60 5.2 3.83 0. 988
80 3.9 3.99 0.976
6 10 4.9 4.33 0. 991
20 3.7 4.39 0.942
40 3.6 3. 92 0. 970
60 5.1 4. 30 0.993
80 3.7 4.04 0. 951

Elapsed times: days after final repeated application of IBP.
Half-lives, degradation rate constant(K) and correlation coefficient(r) were calculated by linear regression
of log diazinon concentration in soil with times.
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Table 4. Number of microflora in submerged soil
after repeated application of IBP

No. of repeated Elapsed No. of No. of
application times bacteria fungi

0 10 3. 0X10¢ 1.0X104

40 2.3X108 1.2X10*

3 10 3.6X10° 1.1X10*

40 4.1X10¢ 1.0X10*

6 10 3. 6X10° 1. 0X104

40 1.9X19¢ 1.1X104

Elapsed times: days after final repeated application
of IBP.
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