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Monitoring of pesticide residues in water and soil at the Bokpocheon watershed in Yangpyong
Kyung Hun Park, Byung Jun Park, Byung Moo Lee, Ju Hyeon Choi, Chan Sub Kim', Mi Hye Jeong, Byung

Seok Kim and Hyeon Ju Park’

(Division of Hazardous substances, National Institute of Agricultural Science and Technology(NIAST), Rural
Development Administration(RDA), Suwon 441-707, Korea, ' Division of Pesticide Safety, NIAST, RDA, Suwon
441-707, Korea, *Division of Agricultural Resources, Research Management Bureau, RDA, Suwon 441-707, Korea)

Abstract : This study was carried out to indicate the status of agricultural environment in Yangpyong area
which is special protection area for tap water in Han river during three years(1996—~1998). The main study
was on pesticide monitoring, analysis of pesticides in Bokpocheon water and soil. Water in this small river
for supplying to the rice was found nine pesticides residues, ranged from 0.1 to 22.7 ppb, similar patterns
from survey conducted in National Institute of Agricultural Science and technology, Soil in rice paddy has
also low levels of eleven pesticide residues, ranged from 0.002 to 0.55 ppm.
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Fig. 1 Sampling area, Kyunggi-do Yangpyung-gun. Bokpocheon, a branch stream of the Namhan river,

£

is main stream close to 4 small towns, Cheonggye-ri, Jeungdong-ri, Kuksu-ri, Bokpo-ri.
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NPD (Nitrogen Phosphorus Detector)

HP-5 30m x 320pm(I.D) % 0.25um(film thickness)
20°C/min.

5°C/min.
-------- 160°C(10min.)———-250°C (10min.)

Instrument HP - 5890 II
Detector ECD (Electron Capture Detector),
Column
|

Column Column 80°C(2min.)
Temperature Detector 270°C

Injector 230°C

Carrier N, 2 mL min™.

Fuel H, 3.5 mL min’.
Flow rate . . 1

Air 105 mL min".

Make-up N, 30 mL min’.
Injection type Spilitless

Injection volume

1 uI(ECD), 2 yl(NPD)

Fig. 2 Analysis conditions of gas chromatography.

mepronil, oxadixyl, pencycuron, probenazole, prochloraz,
tricyclazole 5 12%°|%l3, AZFAIE  buprofezin,
chlorpyrifos, chlopyrifos-methyl, carbofuran, carbosulfan,
fenitrothion,
fenthion, isofenphos, isoprocarb, metolcarb, parathion,

diazinon, dimethylvinphos, fenobucarb,
phenthoate, phosmet, pirimiphos-methyl, pyridaphenthion,
quinalphos 190|101, | ZA|:= bifenox, butachlor,
chlometoxyfen, chlomitrofen, dimepiperate, dimethametryn,
dithiopyr, esprocarb, fenclorim, mefenacet, molinate,
naproanilide, oxadiazone, pendimethalin, piperophos,
pretilachlor, propanil, pyributicarb, simetryne, thiobencarb
050 BF 51485 ez EAEgT, £4
e AEFTE 001~0002 mg kg', 35ee 70~
120% ©HSAch

E2NZO| M X ARSUEA @ 1d3ke] EYA
Bv YT NG AR, S8 = 283
FARE AARS7] 729 3¥ 29 49%0) AA 14T
500 g¥e AFSIA EASHL, 293 AgE 193
AEAHAZAAN 285S AFHS T2 A2 BX
AF9Y Ex 29} 42l =EY 108 HF 81
55 3839 ARE 1939} 22 oz x)F sl
AT, 3393 AlRE 29z A8 A% S0
A Qg 1157 =EY 11382 493} 1099 23]
o 2X Ak AHAG AE= 24T F 2 mm
AL T ES 50 g2 300 mLAFZ Eaka=d] @
I of7jel] 02 MINHCl 50 mLe} acetone 100 mLE
Be U 15217 A3t & a3tk A8 £ %

HgEe) 2Ee £ARAT FUNA A ¥ED
¥ hexane 10 mLE ¢ 95, 5 mLE FH3o
comnPAE  AASAT 72127 (10mm*40cm) ]
ZABAZ florisil 5 g& AT O T T Yo
2 sodium sulfateE 1.5 cm }-$I hexane(GRF) 40

g EYU ¥ AE 5 mLE loadingAl7] ¥ A WA
Solithexane 49.65%  dichloromethane 50% acetonitrile
035%) 50 mLE &ESAAT: oA = W &)
(hexane 48.5%  dichloromethane 50% acetonitrile 1.5%)
E A WA &ulleh o] &AL Al WA &)
(hexane 45%  dichloromethane 50% acetonitrile 5%)X%
22 oz EEAHY 8ENE 242 round flask
o o} fule= YHEWIL nhexane 5mLol| F 7]
ZIEHMNER S AU sk EARY A
e sgAIed] WES o8 EY
719 1996, 1998).

Zn

—p—

3 1

18Xt Sl & U™ & SRS

FEge] AFolHA B viE ddse
AolA kS EE Arstd JREGE &
a3 ® 17 2ol 7% Fee] ASHUT: 449
AR AEeF A3EQ] prochlorazZ} 1AF(E 19 9%
AN ais] Aheld HEHAEH, ol MALE
F BE #7)go] vj7E F viE shes &Y
Bt Zlo2 FPIERAIE HEA(EENEH,
1999), ¥A &% F 32 JAL 30T vz Wz

By

—

L
ki



G977

du
J

f
el
Jo
12
e

TR A 233

Table 1. Pesticide residues in water of Bokpocheon, a branch stream of the Namhan river in 1996

Sampling time(month) No. of sample Pesticides Detectl(p(;nb)range Detected no. of site
January 8 ND” - -
February 7 ND - -
March 8 ND - _

April 271(7)° prochloraz 1.0 1
May 8 ND - -
June 18(9) carbofuran 4.0~5.0 4
July 9 carbofuran 40 1
diazinon 20 1

fenobucarb 6.0 1

fenitrothion 20 1

iprobenfos 0.7~22.7 7

tricyclazole 209 1

August 8 iprobenfos 04~09 7
September 16(7) ND - -
October 8 ND - -
November 8 ND - -
December 8 ND - -

() ; Samples of tube well water near Bokpocheon basin, ”Not Detected.
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Table 2. Pesticide residues in water of Bokpocheon, a branch stream of the Namhan river in 1997

Sa“zpmh’ﬁh;“m No. of sample Pesticides Dem(p‘;‘;)mge Dem:gem‘ of
January 14 ND - -
February 14 ND - -
March 14 ND - -
April 14 ND - -
carbofuran 37~210 5
May 14(18)” isoprothiolane 02~08 8
butachlor 1.1~42 8
o isoprothiolane 02~09 2
Tune 1412)” butI;rcohlor 11~42 8
July 14 isoprothiolane 09~32 11
August 14 isoprothiolane 04~19 11
September 14 ND - -
October 14 ND - -

“No. of samples for prochloraz analysis, ”( ) ; No. of tube well samples during April 30~May 2, disinfection period

of rice seed.

Table 3. Pesticide residues in water of Bokpocheon, a branch stream of the Namhan river in 1998

Sampling time

Detection range

(month) No. of samples Pesticides oob) Detected no. of site
carbofuran 1.8 1
diazinon 04~0.6 2
May 10 butachlor 11~37 2
molinate 73 1
isoprothiolane 02~03 2
June 10 butachlor 0.3 1
molinate 0.5 1
iprobenfos 05~6.5 4
isoprothiolane 02~12 3
Tty 10 tricyclazole 1.1~14 3
carbofuran 0.5~0.8 3
fenobucarb 0.5 1
iprobenfos 0.7 1
isoprothiolane 02~12 2
August 10 tricyclazole 1.6 1
diazinon 0.1 1

Y S S8 3187189 1105010 ¥
AZ2AQ molinate® 119218} 2134} AlBAME HE
A ggkort oo Xgow HEHIUT, gi
%7} 73 ppbE WHOS| -85 3871 7 ppbS X
HE Ao et o] sHGTT A A
HEHoE Z BortA o] HEa kel
Al Jde AR AT & 9lou} molinate=

e 1EZFAE AR ERH o2 A AE]
2 QJANEEe @S ez ddHI F,
), SFAl AREAIZ)7E W o] Aol §hH ARl
QFX%]OIEE g HAde fida 2o a2y
molinate AX] 7ol x=2A] testosterone A4 3|7}
o=, YoiFol =EA] hemoglobin, hematocrit &
ZAaAFIER vs $FRFHNME AXF)
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Table 4. Preliminary risk of pesticide detected in water at Bokpocheon using acute freshwater invertebrate and

freshwater fish toxicity data

Freshwater invertebrate Freshwater fish
Highest
Pesticide m“(pcgll)‘“%‘m Acute toxicity iﬁme Acute toxicity ETRA/C)
J (LCs, ppb, B) AB) (LCso, ppb, O
butachlor 42 2,400(Dm) 0.002 320(C) 0.013
carbofuran 210 . 2.23(Cd) 942 88(B) 0.239
diazinon 20 0.2(S) 10 90(R) 0.022
fenitrothion 2.0 2.3(Dm) 0.90 1,720(Bt) 0.001
_ff:‘nobucarb 6.0 320(Dm) 0.019 16,000(C) 0.0004
iprobenfos 2277 - - 51,000(C) 0.0004
isoprothiolane 32 62,000(Dm) 0.00005 6,800(R) 0.0005
molinate 73 19,400(Dm) 0.0004 210(R) 0035
prochloraz 10 4,300(Dm) 0.0002 1,500(R) 0.0007
tricyclazole 209 20,000(Dm) 0.001 7,300(R) 0.003

B : Bluegill, Bt : Brook trout, C : Carp, Cd. : Ceriodaphnia dubia, Dm : Daphnia magna, R : Rainbow trout, S :

Scud.

ofFol gt FAANEE AE=E 878 v u
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Table 5. Pesticide residues in paddy soil at Yangpyung area near Bokpocheon, a branch stream of the Namhan river

Sampling .. Detected no. of .

Yoar Moot No. of samples Pesticides site(rate, %) Detection range(ppm)
isoprothiolane 414.3) 001~0.112
iprobenfos 3(10.7) 0.06~0.55

1996 April 28 dimethametryn 13.6) 0.03
piperophos 1(3.6) 0.03
thiobencarb 2(7.1) 0.004~0.08
butachlor 7(18.4) 0.005~0.013
diazinon 7(18.4) 0.002~0.003

1997 April 38 isoprothiolane 9(23.7) 0.005~0.036
dimeperate 2(5.3) 0.009~0.009
thiobencarb 2(53) 0.010~0.123
butachlor 4(36.4) 0.03~0.11
iprobenfos 2(182) 0.01~0.04

. isoprothiolane 3(27.3) 0.02~0.06
Aprl = molinate 4(36.4) 0.01
parathion 19.1) 0.02

1998 thiobencarb 3(27.3) 0.02~0.05
butachlor 3(27.3) 0.03~0.11
fenitrothion 5(45.5) 001
iprobenfos 5(45.5) 0.02

October 1 isoprothiolane 545.5) 0.02~0.04
molinate 5(45.5) 0.03~0.06
thiobencarb 5(45.5) 0.05~0.73

R 59 o] =EY 28304 isoprothiolane § 54%  AREE BoF F d¥<l Aoz Flo] HAWEEA
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