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ABSTRACT: To evaluate the exposure of non-point source pesticide pollution in agricultural watershed and
to investigate pesticide distribution and runoff from agricultural land, paddy field, upland and orchard, this
experiment was carry out during crop growing seasons. The pesticide were detected twenty pesticides
(fungicide 4, insecticide 10, herbicide 6) in water of Neungchon agricultural watershed and detection
concentrations were range 0.008 ~7.59 ppb. Most of the detection pesticides were using pesticides to rice
paddy fields to control fungi, insects, weeds. During the crop cultivation, the pesticide were detected total
thirty pesticides by pepper field soil 6, orchard soil 4, sesame field soil 3 and rice paddy field soil 5, and
pesticide concentrations were range 0.001 ~0.109 ppm. Especially the herbicides were detected mainly in
May and June in the stream water. The pesticide were detected thirty pesticides by fungicide 2, insecticide
6, herbicide 5 in water of Jungam Koseong agricultural watershed and detection concentrations were range
0.01~7.21 ppb. In regard to the detected pesticides, the concentration of individual pesticides measured in
surface water of the study areas never exceeded guidelines for agriculture chemicals conceming water
quality-effluent from paddy fields in Japan (Katayama, 2003). Runoff rate of pesticides was range 0.07 ~
3.06 % from Kongju agricultural land to watershed after applied pesticides.
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Table 1. GLC operating parameters for the analysis of pesticide

Instrument : HP 6890
Detector : Nitrogen Phosphorus Detector(NPD, ECD)
Column : HP-1, Capillary 30.0m x 320 um(i.d) x 0.25 um(film thickness)

Temperature :

Gas flow rate :

Column oven ; 60°C (2min) - 5/min — 120°C-15/min — 270°C (15min)
Injection port ; 250C

Detector ; 280C

Carrier N2 ; 1.3 ml/min

Hydrogen ; 3.7 ml/min

Air ; 60 ml/min

Make-up N ; 3.7 ml/min

Table 2. List of investigated pesticides

Pesticide group

Pesticides

Fungicide
(36)

carpropamid, chlorothalonil, dichlofluanid dietofencarb, diniconazole, edifenphos, etridiazole, fenarimol,
ferimzone, fluoromide, flusilazole flutolanil, fthalide, exaconazole, hexaflumuron, iprobenfos, iprodione,
isazofos, isoprothiolane, mepronil, myclobutanil, napropamid, nuarimol, oxadixyl, oxadiazone, penconazole,
pencycuron, probenazole, prochloraz, procymidone, prodiamidone, pyrazophos, tebuconazole, triadimefon,
tricyclazole, vinclozolin,

Insecticide
(63)

acrinathrin, amitraz, azinphos-methyl, benfuracarb, bifenthrin, buprofezin, carbofuran, carbosulfan,
chlorfenapyr, chlorpyrifos, chlorpyrifos-me, cypermethrin, deltamethrin, diazinon, dimethoate,
dimethylvinfos, EPN, esfenvalerate, ethoprophos, fenitrothion, fenobucarb, fenothiocarb, fenoxycarb,
fenpropathrin, fenthion, fenvalerate, fipronil, flucythrinate, fluvalinate, fonofos, fosthiazate, furathiocarb,
hexaflumuron, isazofos, isofenphos, isoprocarb, malathion, mecarbam, metamidophos, methidathion,
metolcarb, monocrotophos, parathion, phenthoate, phorate, phosalone, phosmet, phosphamidon,
pirimicarb, pirimiphos-methyl, profenofos, pyraclofos, pyridaben, pyridaphenthion, zeta, tebufenpyrad,
terbufos, tetradifon, tralomethrin, triazamate, triazophos, cypermethrin, DDT, BHC

Herbicide
(31)

alachlor, bifenox, butachlor, chlormethoxyfen, chlornitrofen, dichlobenil, dimepiperate, dimethametryn,
dithiopyr, esprocarb, ethalfluralin, fenclorim, hexazinon, mefenacet, metabenthiazuron, metobromuron,
molinate, napropamid, oxadiazone, pendimethalin, piperophos, pretilachlor,prodiamidone, prometryn,
propanil, pyributicarb, simazine, simetryn, terbutylazine, thiobencarb, triflualin




QA ool A Hejel W oro] WFAY FESA

Zn 3 o3

=A% °°ﬂ€— vkl F-ek SAel f1AIstka ol
o152l 685H 997 = LiEFoH TRkl wal
o vl &gk Holrh 5 A IAE &
20049 5€+7E 108 714 ﬂ%HE% ° Fig. 1.3} 2+
2 1264 mmSlth. 9 3574 Fd 1A
SRS Fig. 29} 23 F9HAL 5141 ha® 2
1434 mmo|iL 735l tidt 2] FEE2 67.5%%

A,

o M N
e oy By 1o b o

EQEET

ot

% A2A9] butachlor’} 0.85~1.66 ppb 2% 74%54

Rom FHAF AAE 2ho]= isoprothiolane®

= HEES. 689 AEFeIE

o] AZEor 2tAl isoprothiolane -5

EPN+% 3%, A=A butachlor &

AEFIE —‘ﬂr—— butachlor 5

<)

33:0]

12*4 B o]

butachlor 5

4_-_

A=H3 7 4
dzH%ler *HE

A isoprothiolane 5 4, %A fenitrothion 5%

#| butachlor %— 3%°] AZHSIh 849

fenitrothion %

g0l %
5%, AlzAl 1@01 HEEA
WH

Aol A Ald3sE 27
33} J,]/\L_ %g] ]
71?1 6,78l HF4 0.
50] lﬂzlﬂ oA <]

=
e

2|
=
sore] AP

) ==
E

[¢]

=53

c 3=
a %‘T}\

WY

1%@0%}

FHE TR AAlEA ¥ oYtz
AL R *9? 73R el] ARE-SR= isoprothiolane, iprobenfos

[e]
.

05/01-10
05/11-20
05/21-31
06/01-10
06/11-20
06/21-30
07/01-10
07/11-20

= 07/21-31
08/01-10
08/11-20
08/21-31
09/01-10
09/11-20
09/21-30
10/01-10
10/11-20

3
@
1]

10/21-31

300 1400
I P recipitation
| o 4 1200
250 Accu. Precipitation
= i
E 200 | 1000
S 4 800
® 150
£ 4 600
[$]
8 100
e 4 400
50 4 200
0 0

Accu.precipitation(mm)

Fig. 1. Pattern of rainfall and accumulated precipitation in Neungchon agricultural land.
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Table 3. Number of pesticide detections and concentrations observed in samples collected stream water during the
growing cultivation season at the Neungchon watershed

Range of concentrations

Pesticide (ppb) Rlzgﬁing;l (35;(]28 X(%;b)
May June July Aug. Sep. Oct.

Butachlor 0.85~1.66 0.92~6.07 0.65~2.30 - - - 300(Yugo)
Isoprothiolane 0.81~7.59 0.26~2.38 0.25~5.42 - - - 400(Japan)
Endosulfan- sulfate - - 0.14~1.40 - - - -
EPN - 0.15 - - - - -
Fenitrothion - - 1.20~1.27 0.72~2.55 - - 400(Korea)
Diazinon - 0.24~0.92  0.04~0.06 - - - 200(Korea)
Hexaconazole - 1.54 0.30 - - - -
Iprobenfos - 1.34~2.34 1.18~543 - - - -
Carbofuran - 1.25 - - - - 300(Australia)
Molinate - 1.42~1.96 - - - - 70(WHO)
Pretilachlor 2.32 - - - - - -
Metolachlor - 0.80~224 1.07~3.81 - - - -
Pendimethalin - 1.12 0.71~1.52 - - - -
Metalaxyl - 0.80 0.08~2.02 - - - -
Fipronil - - 0.78 1.20~1.60 - - -
Edifenphos - - - 0.35~0.37 - - -
Chlorpyrifos - - - 0.36 - - -
Chlorpyrifos-Me - - 091 - - - -
Buprofezin - - - 5.08 - - -
Napropamid - - - 2.34 - - -

Table 4. Number of pesticide detections and concentrations observed in samples collected stream water during the
growing cultivation season at the Koseong watershed

Range of concentrations

Pesticide (ppb) ko )
May June July Aug. Sep. Oct.
Alachlor - 0.34~0.81 0.33 - - - 300(Yugo)
Butachlor - 0.81~2.07 - -
Isoprothiolane - 0.83~7.21 0.65~5.06 0.20~3.53 - - 400(Japan)
Endosulfan- sulfate - 0.12~0.13  0.14~0.23 0.01~0.09 - - -
Endosulfan 0.05~0.06 - - -
Metolachlor - 0.67~2.69 0.83~2.01 - - - -
Fenitrothion - 0.66~9.95 - 0.72~2.55 - - 400(Korea)
Diazinon - - 13.19 - - - 200(Korea)
Napropamid - 0.36~0.68 - - - - -
Iprobenfos - - 0.68 2.5 - - -
Molinate - - 1.04 - - - 70(WHO)
Chlorpyrifos-Me - - 0.58 0.20 - - -

Phenthoate - - 0.01~0.09 - - - -
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Table 5. The pesticide concentrations in soil during the crop cultivation at the Neungchon agricultural arable land

Range of concentrations

Type Pesticide (ppm)
May June July Aug. Sep
Chlorpyrifos 0.007 0.047~0.109 0.033~0.132 0.001~0.002 0.001
Chlorthalonil 0.0016~0.015 0.001~0.010 0.0002 - -
Endosulfan 0.617 0.109~0.235 0.004~0.009 0.004~0.013 0.004~0.010
Pepper Esfenvalerate - - 0.002~0.004 0.005 0.0005
Metolachlor - - 0.230 - -
Napropamid - - 0.104 - -
Fenitrothion - - - 0.013~0.021 0.007~0.012
Chlorpyrifos - 0.012~0.069 0.006~0.095 0.002~0.08 0.001
Orchard  Chlorthalonil - 0.014 0.0003 - -
(pear)  Tetradifon - 0.011 0.0033 - -
Fenitrothion - - - 0.012~0.013 0.012
Fenitrothion - - - 0.010~0.013 0.001~0.008
Sesame Cypermethrin - - - 0.002~0.038 0.001~0.002
Edfenphos - - 0.023 -

Table 6. The pesticide concentrations in soil and surface water growing the rice plant at the Neungchon agricultural

arable land

Range of concentrations

Type Pesticide (ppm)
May June July Aug. Sep
Isoprothiolane 0.004 0.003~0.037 0.007~0.008 0.003~0.004 0.004
Butachlor - 0.018~0.518 0.273~0.445 0.010~0.024 0.009~0.013
Soil Carbofuran - 0.050 0.007 - -
Iprobenfos - - 0.009 0.005 0.0005
Fenitrothion - - - 0.009 0.010
Edifenphos - - - - 0.013
Surface Isoprothiolane - 0.002 0.001 0.003 -
water Butachlor - 0.037 0.005 - -
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Fig. 3. Comparison of pesticides concentration between matrix and stream water during crop cultivation in Neungchon

agricultural arable land.
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