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Abstract A series of monitoring studies were carried out to evaluate the residue level of pesticides in
different native soils from 1999 to 2006. The nation-wide collection of soil samples from paddy, greenhouse,
upland and orchard, were analyzed by GLC (ECD or NPD) and GC/MS. The results obtained are
summarized as follows; out of 14 pesticides detected from paddy soils in 1999, the highest residue level was
0.25 mg kg™, and the frequency was 21.7% as butachlor, 20.0% as isoprothiolane, and 16.7% as iprobenfos.
In 2003, 7 pesticides were detected and their frequencies were 0~36.0%; the frequency was 36.0% as
isoprothiolane and 33.3% as oxadiazon. In the year 2000, 57 pesticides in the greenhouse soil samples were
detected with the highest frequency of 65.3%. Of the pesticides detected, endosulfan and procymidone
showed the frequency of 65.3 and 50.0%, respectively. In 2004, 19 pesticides were detected from greenhouse
soils, and their frequencies and residue levels were decreased. Endosulfan and procymidone showed high
detection frequencies and concentrations of 21.3 and 9.3% and 0.76 and 0.31 mg kg™', respectively. In 2001,
a total of 25 pesticides were detected through monitoring in 170 upland soils and the highest residue level
was 2.24 mg kg™'. The detection frequencies showed the range of 0~53.5%. Especially, endosulfan showed
the highest frequency of 53.5%. Residue levels and frequencies of pesticide in the year 2005 were almost the
same compared with that of the year 2001. As a result of monitoring in 150 orchard soils in 2002, 26
pesticides were detected and the highest residue level was 1.43mg kg™'. Of them, the frequency of
endosulfan showed the highest as 45.3%. In 2006, 20 pesticides were detected in orchard soils. The
frequency of total endosulfan was the highest as 5.3% but was lower than that of the year 2002.
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Table 1. Number of sampling site by provinces and year for pesticide monitoring in Korea

G{)g/g)n (v}va(;g C]};S]I(l & Cf?;ﬁg ‘E(l)]? 'I;?rrll Gyeongbuk Gyeongnam Jeju Total
1999 26 14 17 26 23 24 26 24 - 180
2000 7 - 22 32 19 15 21 54 - 170
2001 20 20 15 20 20 20 20 20 15 170
2002 12 6 15 16 6 14 39 22 20 150
2003 20 14 14 22 20 17 21 22 - 150
2004 5 - 20 30 18 15 18 44 - 150
2005 15 10 15 20 20 17 18 20 15 150
2006 12 6 15 16 6 17 39 22 20 150




Long—term pesticide residues monitoring in arable soils 285
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Table 2. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the paddy field

soils in 1999

Pesticide No. of detections Detection frequency (%) Range of concentration (ppm)

o Hexaconazole 13 7.2 0.016~0.117
F u“(%‘)c‘de Iprobenfos 30 16.7 0.013~0.245
Isoprothiolane 36 20.0 0.010~0.142
Buprofenzin 14 7.8 0.009~0.212
o Chlorpyrifos 2 1.1 0.001~0.009
Inse(cst‘)mde Diazinon 16 0.001~0.003
Endosulfan 18 10.0 0.002~0.105

Fipronil 0.6 0.020
Butachlor 39 21.7 0.010~0.181
Molinate 5 2.8 0.009~0.027
Herbicide Oxadiazon 21 11.7 0.004~0.113
Q) Piperophos 2 1.1 0.004~0.018
Pendimethalin 10 5.6 0.004~0.137
Thiobencarb 6 3.3 0.024~0.088
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Table 3. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at paddy field soils in
2003

Pesticide No. of detections Detection frequency (%) Range of concentration (ppm)
Butachor 9 6.0 0.016~0.083
Fungicide (3) Endosulfan 25 16.7 0.003~0.193
Hexaconazole 11 7.3 0.020~0.236
Insecticide (2 Iprobenfos 17 11.3 0.003~0.103
nsecticide (2) 1 prothiolane 54 36.0 0.004-0.425
Herbicide (2 Oxadiazon 50 333 0.004~0.211
ebicide ) . i daphenthion 17 113 0.004~0.012
S =7 S Uestth olglgh A= o] Al7]el /i siokout AEHE AR HAEWEE 6.0~36.0%= ;184
ok o] T WAY FsleFo] A} wolA=d 71A=H Ak =0, 1 F isoprotholane®] 36.0%Z 7P ¥k, o
1 == 202 oxadiazon®] 33.3%, endosulfan®] 16.7%% =2 73
20030l 199993} FLS A L= AAZA oA 150 S YERI Y (Table 3). AlZxAQ] 79 1999d%9] 635 A
& XHAOP"% HEoks w4 A & 75 %“él‘% wAZ vlal 2F R HEEATH(Table 4).
= 5

Table 4. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the plastic house
soils in 2000

Pesticide No. of detections Detection frequency (%) Range of concentration (ppm)
Bitertanol 1 0.6 0.018
Chlorothalonil 4 24 0.042~0.225
Cyprodinil 1 0.6 0.002
Diethofencarb 1 0.6 0.017
Dimethomorph 10 5.9 0.052~0.226
Fenarimol 24 14.1 0.004~0.057
Fenbuconazole 3 1.8 0.018~0.042
Hexanconazole 12 7.1 0.008~0.058
Folpet 1 0.6 0.08
Iprobenfos 1 0.6 0.011
Iprodione 11 6.5 0.007~0.114
Isoprothiolane 21 12.4 0.017~0.205

Fungicide Metalaxyl 3 1.8 0.054~0.227
(25) Myclobutanil 7 3.5 0.004~0.034
Nuarimol 2 1.2 0.004~0.008
Ofurace 1 0.6 0.059
Oxadixyl 1 0.6 0.126
Procymidone 85 50.0 0.005~0.681
Pyrazophos 9 53 0.003~0.037
Tebuzonazole 1 0.6 0.052
Tolclofos-methyl 1 0.6 0.011
Tolyfluanid 1 0.6 0.068
Triadimefon 2 1.2 0.005~0.013
Triadimenol 1 0.6 0.063

Vinclozolin 14 8.2 0.002~0.043
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Pesticide No. of detections Detection frequency (%) Range of concentration (ppm)
Bromopropylate 0.6 0.015
Buprofezin 4 24 0.002~0.005
Cadusafos 20 11.8 0.006~0.780
Carbofuran 4 2.4 0.013~0.196
Carbosulfan 0.6 0.156
Chlorfenapyr 38 224 0.003~0.109
Chlorpyrifos 9 5.3 0.003~0.390
Cypermethrin 10 5.9 0.008~0.089
Diazinon 1 0.6 0.004
Endosulfan 111 65.3 0.002~2.929
Insecticide EPN 4 24 0.019~0.048
(22) Esfenvalerate 3 1.8 0.009~0.022
Ethoprophos 31 18.2 0.004~0.188
Fenazaquin 3 1.8 0.004~0.014
Fipronil 1 0.6 0.012
Isazofos 3 1.8 0.018~0.093
Methidathion 3 1.8 0.005~0.214
Parathion 5 29 0.008~0.164
Prothiofos 8 4.7 0.002~0.012
Pyridaben 3 1.8 0.020~0.132
Tebufenpyrad 8 4.7 0.011~0.118
Tebufos 1 0.6 0.177
Alachlor 3 1.8 0.017~0.024
Butachlor 1 0.6 0.110
Dimethametryn 8 4.7 0.007~0.067
Ethalfluralin 2 1.2 0.014~0.015
Herbicide Mefenacet 1 0.6 0.006
(10) Metolachlor 1 0.6 0.027
Napropamid 1 0.6 0.009
Oxadiazon 1 0.6 0.019
Pendimethalin 7 4.1 0.021~0.457
Thiobencarb 1 0.6 0.011
Al Hi x| = U7 ApdE g Bej7t =eA JAgEe Zes Yzt
A= F8 AEAIA ES 17082 A A ES A F, AEE sPIE T SRR ERAE AFHAI7L
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dFXE EFEFAR] endosulfanat AHFFo WA
2FA|Q] procymidone®] 65337 50%Z =)Th. o= AlAE}
T YellM e Ao A5717ke] Frol Al t=zol A W
S| Bgk 259 F7F Eof 2= 7+ W] A
o] BolA ol& WalF WAE Sl A5 FAE AEp]
2l Ao r FAEW, Bldahe-2 Yolxs Apelal ol

2zl A5A71e 2ot WalE, fxs WAl S8 &
oS AEshs A9} vl el HEFH NIt =

Al vehd 2oz 49

200093} e WHO R 200490 FUAY Ee QS
Aol 15089 EFS AFet] s Yoz w4
g Ad FAWEEE 1105 B8 5 19980 AZ=AS
B, o= 2000 EAA] 5738 Aol Wlste] s B
< AENES Blow, ol ARt ForkdAeT1E
< Trslele mgo] o] FREshl soke At
A ke Azl Ao g AzbEItK(Table 5). £3] 20008 %
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Table 5. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the plastic house
soils in 2004

Pesticide No. of detections Detection frequency (%) Range of concentration (mg kg™")
Fenarimol 12 8.0 0.012~0.058
Hexaconazole 6 4.0 0.010~0.042
o Iprobenfos 1 0.7 0.014
F”Il(%‘;‘de Isoprothiolane 1 73 0.009~0.036
Metalaxyl 1 0.7 0.011
Procymidone 14 9.3 0.023~0.757
Vinclozolin 1 0.7 0.029
Buprofenzin 2 1.4 0.004~0.006
Cadusafos 9 6.0 0.004~0.310
Carbofuran 1 0.7 0.361
Insecticide Chlorfenapyr 18 12.0 0.010~0.200
(®) Chlorpyrifos 2 1.4 0.041~0.080
Endosulfan 32 21.3 0.002~0.282
Ethoprophos 9 6.0 0.003~0.044
Parathion 1 0.7 0.096
Butachlor 2 1.4 0.025~0.075
Herbicide Metolachlor 1 0.7 0.028
(C)) Oxadiazon 1 0.7 0.048
Pendimethalin 11 7.3 0.017~0.518

Table 6. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the upland soil in 2001

Pesticide No. of detections Detection frequency (%) Range of concentration (mg kg™)
Chlorothalonil 2 1.2 0.061~0.085
Fluazinam 1 0.6 0.111
Fungicide Isoprothiolane 11 6.5 0.042~0.215
(6) Penconazole 1 0.6 0.028
Procymidone 3 1.8 0.113~0.173
Tebuconazole 4 24 0.046~0.593
Cadusafos 3 1.8 0.007~0.694
Carbofuran 2 1.2 0.050~0.185
Chlorfenapyr 6 35 0.010~0.063
Chlorpyrifos 5 29 0.014~0.182
o Diazinon 4 24 0.001~0.069
Inse(’ﬁ;“de T-?endosulfan 91 535 0.010~2.236
EPN 6 3.5 0.018~0.085
Esfenvalerate 1 0.6 0.033
Ethoprophos 1 0.6 0.083
Prathion 4 24 0.022~0.736
Prothios 3 1.8 0.004~0.068
Alachlor 16 94 0.012~0.639
Butachlor 6 35 0.112~0.237
Chloronitrofen 2 1.2 0.104~0.151
Herbicide Ethalfluralin 3 1.8 0.033~0.174
3) Metabenthiazuron 1 0.6 0.152
Metolachlor 11 6.5 0.015~0.064
Napropamid 5 2.9 0.004~0.006

Pendimethalin 31 18.2 0.007~0.580




Long—term pesticide residues monitoring in arable soils 289

Table 7. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the upland soils in

2005
Pesticide No. of detections Detection frequency (%) Range of concentration (mg kg™")

Chlorothalonil 2 1.4 0.090~0.129
Fenarimol 2 1.3 0.262~0.276
Hexaconazole 11 7.3 0.003~0.104

Fungicide Iprodione 1 0.7 0.018
®) Isoprothiolane 11 7.3 0.017~1.314
Myclobutanil 2 1.3 0.005~0.012
Nuarimol 4 2.7 0.022~0.048
Procymidone 25 16.7 0.011~0.988

Cadusafos 1 0.7 0.012
Carbofuran 5 33 0.037~0.294
Chlorfenapyr 7 4.7 0.007~0.039
Chlorpyrifos 14 9.3 0.007~0.133

Insecticide Cyhalothrin_ 1 0.7 0.041
a1 Cype;rmethrln 11 7.3 0.007~0.111
Diazinon 7 4.7 0.002~0.096
Endosulfan 105 70.0 0.007~3.383
Ethoprophos 9 6.0 0.003~0.038
Fenpropathrin 2 1.3 0.016~0.019
Fipronil 9 6.0 0.003~0.043
Alachlor 27 18.0 0.006~0.861
Butachlor 8 53 0.014~0.553
Herbicide Metolachlor 4 2.7 0.017~0.032
©6) Napropamid 7 4.7 0.003~0.161
Pendimethlin 46 30.7 0.006~1.981

Pretilachor 1 0.7 0.007

o= endosulfan®] 7~ 65.3%, procymidone 30| 50.0%
2 E2 HEVEE BYou, 2004359 endosulfan,
procymidone 30| 7t} 2133} 9.3%2 R} W A&
== vEpith
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DDTs5 9] &% A8 AE=A ottt

5
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Table 8. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the orchard soils in 2002

Pesticide No. of detections Detection frequency (%) Range of concentration (mg kg™)
Chlorothalonil 2 1.3 0.087~0.102
Fenarimol 15 10.0 0.012~0.074
Fluazinam 1 0.7 0.053
. Hexaconazole 4 2.7 0.067~0.147
Fu“(gg‘)c‘de Iprodione | 0.7 0.024
Nuarimol 1 0.7 0.051
Penconazole 1 0.7 0.089
Procymidone 9 6.0 0.010~0.045
Tebuconazole 8 5.3 0.046~0.909
Buprofezin 10 6.7 0.002~0.023
Bromopropylate 1 0.7 0.819
Carbofuran 2 1.3 0.216~0.874
Chlorfenapyr 25 16.7 0.007~0.125
Chlorpyrifos 12 8.0 0.004~0.019
Cypermethrin 3 2.7 0.075~0.246
. Endosulfan 68 453 0.003~1.433
I“SE(’?Sflde EPN 21 14.0 0.011~0.140
Fenpropathrin 2 1.3 0.013~0.043
Mecarbam 1 0.7 0.056
Phenthoate 1 0.7 0.009
Phosalon 2 1.3 0.204~0.227
Pyridaben 5 33 0.029~0.568
Tetradifon 10 6.7 0.026~0.144
Triazophos 1 0.7 0.057
Herbicide Alachlor 27 18.0 0.005~0.013
2 Metolachlor 1 0.7 0.055

Table 9. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the orchard soils in 2006

Pesticide No. of detections Detection frequency (%) Range of concentration (mg kg™")
Chlorothalonil 9 6.0 0.007~0.086
Fenarimol 18 12.0 0.023~0.119
. Hexaconazole 22 14.7 0.007~0.304
F”“(%)Clde Myclobutanil 6 4.0 0.011~0.023
Penconazole 2 1.3 0.010~0.080
Procymidone 9 6.0 0.0035~0.132
Propiconazole 1 0.7 0.014
Chlorofenapyr 23 15.3 0.005~0.080
Chlopyrifos 7 4.7 0.017~0.056
A-cyhalothrin 1 0.7 0.029
Dicofol 11 7.3 0.027~0.494
o Endosulfan 8 5.3 0.033~1.330
Ins%ﬁ;‘de EPN 2 13 0.067-0.197
Fenpropathrin 1 0.7 0.107
Methidation 1 0.7 0.528
Prathion 2 1.3 0.156~0.636
Prothiofos 4 2.7 0.016~0.216
Tetradifon 12 8.0 0.012~0.307
Herbicide Butachlor 1 0.7 0.030

2 Oxyfluorfen 26 17.3 0.011~0.439
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