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Table 1. Recoveries and detection limits of chlorinated hydrocarbon insecticides in soil

Insecticides Fortified conc. Recovery! Detection limit?)
‘ (12g/10g soil) (%) (rglkg)
Aldrin 0.5 83.8 + 6.6 0.15
Dieldrin 0.5 96.0 + 3.4 0.29
DDE 1.0 92.6 = 3.7 0.47
DDT 1.0 60.6 + 4.2 2.20
Endrin 0.5 79.0 £ 3.2 0.50
Heptachlor 0.5 104 + 6.4 0.15
Heptachlor epoxide 0.5 104 =+ 5.5 0.24
Lindane 0.25 130 +12 0.14

' Mean + S.D., 4 replicates.
2) Method detection limit.
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Table 2. Residual level of chlorinated hydrocarbon insecticides in the soil samples!
Surface soil (0-15 cm depth) Buttom soil (15-30 cm depth)

Insecticides  pcivive Average Range Positive Average Range

sample(%)  (ug/kg) (ug/kg) sample(%)  (ug/kg) (ug/kg)

Aldrin 13 1.88 ND?-49.5 14 0.80 ND-19.1
Dieldrin 18 0.30 ND-3.64 19 0.33 ND-5.47
DDE 60 5.82 ND- 149 58 3.54 ND-32.6
DDT 0 ND ND 2 0.06 ND-3.51
Endrin 8 0.12 ND-3.14 2 0.02 ND-1.89
Heptachlor 3 0.10 ND-4.23 -4 0.17 ND-7.87
Heptachlor

epoxide 5 0.12 ND-4.14 1 0.01 ND-1.41
Lindane 24 1.10 ND-24.9 17 0.43 ND-12.3

1) Sample no. of surface and bottom soil is 102 individually.
2) ND = Not Detectable (below detection limit).



176 IR & & T

Ak A R R AL £
ﬁ‘;iéﬁl 2 Ak en SRS 58 o (AR ER AL B 28.4

CFEA A AR 2 R E e
.aﬁﬁft,&mr% © DDE(60%) > Lindane(24
%) > Dieldrin(18%) > Aldrin(13%) >
Endrin(8%) > Heptachlor epoxide(5%) >
Heptachlor(3%) + £ 1:/5 © DDE(58%) >
Dieldrin(19%) > Lindane(17%) > Aldrin
(14%) > Heptachlor(4%) > Endrin = DDT
(2%) > Heptachlor epoxide(1%) °

204 11 H( ri ‘}'] ’

H304 H2MW 1997

173 57 #5240 SR 2E 10 pg/kg L HIEN -

AR E R SR EEERE D 2R
() R2irdedi® » FEHESH - HiR

RS BRENLEh - K20 kR
AT o TR AR R AN B RN L
o HFEATED 0 Endrin ° DDT
DDE ° Dieldrin & iR 48218 » =l
B A2 10007% > il Lindane * Heptachlor -
Aldrin % 2 e 5 - (HIEMAER -
FoN B R A B R L AT S

RO LNUBEELELREREANL  SERAEER - HLEIL 11973 F & 1981
EmM GRS o RETR > & FAAREEZFEEE > /{54 DDT
Herhal g 2 P AL 8 5 B OREE A DDE Tam &k Lol bikmd » H&

Fe= - AP AR EACEE ST B oy 5 o7 B
Table 3. The distribution percentage(%) of chlorinated hydrocarbon insecticides residues in
the surface soil

Range Aldrin DDT DDE Dieldrin Endrin Heptachlor Hcptan‘jhlor Lindane
(ug/kg) epoxide
<DLV 87 100 40 72 92 95 95 76
D.L.-10 5 0 44 18 & 5 5 22

> 10 8 0 16 0 0 0 0 2

1) D.L.= Detection limit. Detection limit of Aldrin, DDT, Dieldrin, Endrin, Heptachlor,
Heptachlor epoxide and Lindane are 0.15, 2.20, 0.47, 0.29, 0.50, 0.24, 0.15 and 0.14 pg/
kg, respectively.
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Table 4. The distribution percentage(%) of chlorinated hydrocarbon insecticides residues
in the bottom soil

Range Heptachlor

Aldrin DDT DDE Dieldrin Endrin Heptachlor . Lindane
(ng/kg) epoxide
<D.L.D 86 98 42 82 98 96 99 83
D.L.-10 11 2 47 18 2 4 1 16
>10 3 0 11 0 0 0 0 1

1) D.L.= Detection limit. Detection limit of Aldrin, DDT, Dieldrin, Endrin, Heptachlor,
Heptachlor epoxide and Lindane are 0.15, 2.20, 0.47, 0.29, 0.50, 0.24, 0.15 and 0.14 n g/
kg, respectively.
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Table 5. The t1/2 of chlorinated hydrocarbon insecticides in the field environment!’
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Table 6. Average Residue levels of chlorinated hydrocarbon insecticides in soil found in
the year of 1973, 1981 and 19941

Average residue levels( zg/kg)

Masepietes Surface soil (0-15 cm depth) Bottom soil (15-30 cm depth)
1973 1981 1994 1973 1981 1994
Aldrin 11.3 0.5 1.88 1.6 0.8 0.80
Dieldrin 17.8 0.5 0.30 11.7 1147 0.33
DDE 20.3 14.9 5.82 7.4 5.3 3.54
DDT 17.1 2.8 ND 2.2 1.5 0.06
Endrin -2) ND3) 0.12 — Trace 0.02
Hepatchlor 1.2 ND 0.10 0.5 0.1 0.17
Heptachlor
epoxide 2.1 0.5 0.12 2.1 0.8 0.01
Lindane 11.8 0.7 1.10 4.7 3.1 0.43

1112, 136 and 204 samples were analyzed in 1973, 1981 and 1994 respectively. Surface
soil from 0-12 cm and bottom soil from 12-24 cm were taken in 1973.

2) Not analyzed.

3) ND = Not Detectable.
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Table 7. Estimated maximum residue levels of chlorinated hydrocarbon insecticides moved
from soil to crops

Maximum residue!”  Concentration or Maximum residue

Insecticides levels in soil dilution factor? levels in crops?®
(nglkg) (from soil to crop) (mg/kg)

Aldrin 49.5 0.001-0.396 Trace-0.02
DDT 3.51 0.0003-0.128 Trace
Dieldrin 5.47 0.008-0.481 Trace
Endrin 3.14 0.020 Trace
Heptachlor 7.87 0.02-2.863 Trace- (.02
Lindane 24.9 0.021-3.53 Trace-0.09

) Maximum residue levels in soil are come from Table 2

2 Cited from Edwards, C.A. 1975, Concentration or dilution factor = amount in plant (fresh
weight for plants)/ amount in soil (dry weight for soil).

3 Maximum residue levels in crops = maximum residue levels in soil X concentration or
dilution factor.
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Table 8. The maximum residue limits for chlorinated hydrocarbon insecticides in crops

(mg/kg)
. Heptachlor &
Aldrin & . DDT & .
Country Dieldrin Endrin DDE2) Heptac'hlor Lindane
epoxide
U.S.A. 0.02-0.1 0-0.05 0.05-0.5 0.01-0.2 0.1-3.0
EECD 0.02 0.01-0.1 0.05-0.2 0.01-0.02 0.1-2

United Nation

(FAO/WHO) 0.02-0.1 0.02-0.05 0.1 0.01-0.2 0.05-2

1Y European Economic Community.
2) DDT, TDE, DDE individual or combination.
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ABSTRACT

Lin, H.T., Wong, 8. S., and Li, G. C. 1997. Residual level of chlori-
nated hydrocarbon insecticides in the field soil of Taiwan. Plant Prot.
Bull. 39: 173-180. (Taiwan Agricultural Chemicals and Toxic Substances
Research Institute. Wufeng, Taichung, Taiwan, R.O.C.)

Chlorinated hydrocarbon insecticides including : Aldrin, DDT, Dieldrin,
Endrin, Heptachlor, and Lindane used in Taiwan since 1950 and had been banned
in 1974. Total of 204 soil samples collected from different localities in Taiwan
were analyzed. The percentage of not detectable sample is 28.4%. The percentage
of positive sample of DDE, Lindane, Dieldrin, Aldrin, Endrin, Heptachlor epox-
ide, and Heptachlor in surface soil (0-15 cm depth) were: 60%, 24%, 18%, 13%,
8%, 5%, and 3% respectively. The percentage of positive sample of DDE, Dield-
rin, Lindane, Aldrin, Heptachlor, Endrin, DDT, and Heptachlor epoxide in
bottom soil (15-30 cm depth) were: 58%, 19%, 17%, 14%, 4%, 2%, 2%, and 1%
respectively. Most of the detectable residue levels of these pesticides in soil were
below 10 xg/kg. DDT was not found in all surface soil. The average residue of
DDE in surface soil and in bottom soil is 5.82 xg/kg and 2.54 ng/kg respectively,
The rest of other compounds were found below 2 xg/kg. Compared our results
with the previous studies carried out in 1973 and 1981, the residual levels of all
chlorinated hydrocarbon insecticides were decreased. The maximum residue
levels of insecticides in crop via plant uptake were estimated. It appeared that the
maximum residue levels of insecticides in crops were below the maximum residue
limits set by U.S.A., EEC, and FAO/WHO.

(Key words: chlorinated hydrocarbon insecticides, field soil, residue)





