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Summary

We studied how long insecticide endosulfan persisted with days after
appling it to representative soils in Jeju Island and how much amount of
a-endosulfan and P-endosulfan including its main metabolite endosulfan-

sulfate was extracted while flowing into water bodies.

1. The soils of Donggwi(brown non-volcanic soil), Songdang(black
volcanic ash soil), Jungmun(dark-brown volcanic ash soil) and Gapa
(sandy alkaline non-volcanic soil) had a great difference in organic
carbon contents of 3.3% ~12.5%, cation exchange capacity of 2.95~39.4
cmol kg . Soil pH appeared weak acid as 5.4~6.0, except for Gapa as
pH 7.9. Songdang and Jungmun belonged to volcanic soils as pH(NaF)
values of 11.3 and 10.2, otherwise, Donggwi and Gapa to non-volcanic as
pH(NaF) values of 7.5 and 8.8.

2. Soil half-lives of a-endosulfan ranged from 7 to 17 days in the
order of Songdang > Jungmun > Dongwi > Gapa, meaning that those of
volcanic soils were longer persisted than those of non-volcanic. In
addition, those of B-endosulfan were similar as ranging from 10 to 15
days. However, in both isomers, those of Dongwi and Gapa were lowest
as 7 and 10 days, respectively. On the contrary, endosulfan-sulfate
began to build up and came to 11.5% of initial residual concentrations

after 25 days passed. The build-up rates were in the order of Donggui >



Songdang > Jungmun > Gapa., meaning that those of acid soils are larger
than those of alkaline soils

3. The percentage of residual isomers extracted from soils in various
salt concentrations were larger in distilled water than 0.01M CaCl, and
0.1IMCaCle. And that of non-volcanic ash soils Dongwi and Gapa was
larger than the others. In addition, that of endosulfan-sulfate was similar

to that of a—endosulfan and p-endosulfan.

Key Words : endosulfan pesticide, a-endosulfan, p-endosulfan,

persistence, half-life, volcanic ash soil
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Table 1. Instrumental conditions for residue analysis of
endosulfan and endosulfan-sulfate

Instrument

Injector temp.

Column

Column temp.
Detector
Detector temp.
Gas flow rate
Injection volume

Retention time

Varian STAR 3400 CX gas chromatography
270C
J&W Scientific DB-1(30m x 0.25 mm i.d

X 0.25 mm thickness)
60C(1 min) -> 190 (10TC) -> 260T (37C)

Electron Capture Detector
290C
Carrier Ny : 20 PSI

1.0

a-endosulfan: 24.5 min
B-endosulfan: 2'7.5 min
endosulfan-sulfate: 29.9 min
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Table 2. Chemical properties of the soils

Bulk Particle

Soil oct CECH pH Porosity

series  (mgkg Y) (cmol kg ™) (H:0) (NaF) dens{? dens{tgf (%)
(gem ™) (gem )
Jungmun 108.0 20.8 540 10.21 0.78 2.43 67.9
Gapa 425 2.95 794 884
Songdang 125.0 39.4 595 11.30 0.61 2.38 735
Donggwi 32.7 12.7 571 753 1.06 2.62 59.5

T OC : organic carbon content
T CEC : cation exchange capacity
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Table 3. Half-lifes of a— and B-endosulfan in soils

Regression Soil half-life

Soil series ] 5
Equation R (days)

o—endosulfan

Jungmun yv=-0.0407x-0.0638 0.9861 17
Gapa v=-0.0624x-0.2200 0.9836 10
Songdang y=-0.0577x-0.0693 0.9811 12
Donggwi yv=-0.0990x-0.6529 0.9817 7
B—endosulfan
Jungmun y=-0.0462x-0.2560 0.9575 15
Gapa y=-0.0625x-0.6291 0.9474 10
Songdang y=-0.0630x-0.2541 0.9737 11
Donggwi v=-0.0533x-0.0172 0.9773 13
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Fig 4. Concentration of soil residual endosulfan-sulfate with days after
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Table 4. Percentage of a— and B-endosulfan and endosulfan—sulfate
extracted with different salt concentration during
the period of experiment.

Concentration of extracting solution

Soils
Distilled water 0.01M CaClg 0.1M CaClg
endosulfan(a+p)

Jungmun 87+0.82 6.2+1.05 85+1.37

Gapa 139+1.26 13.0 £1.18 12.0 £0.96
Songdang 11.2+£1.31 9.3+1.27 9.3+1.53
Donggwi 164 +£1.12 15.8 £ 1.07 1477+ 1.34

endosulfan—-sulfate

Jungmun 1.2+0.11 1.2+0.12 1.0+ 0.92

Gapa 56# 043 54 £0.30 4.3 +0.45
Songdang 1.4+0.14 1.2+ 0.09 1.1 +£0.11
Donggwi 8.8+ 1.07 79+£125 7.1 +£0.141
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Fig. 5. Changes in concentration of endosulfan components including
their metabolite endosulfan-sulfate below 50% lethal dose(LDsp)

in various extracting solutions from four different soils with
days after treatment of endosulfan

(O: Distilled water, @:0.1M CaCls, [1: 0.0IM CaCls, —: LDsp).
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in various extracting solutions from four different soils with days
after treatment of endosulfan
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