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Pesticide Residue Monitoring and Environmental Exposure Assessment in
Paddy Field Soil and Greenhouse Soils
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Abstract

To investigate an amount of pesticide residue in rice paddy field soils and greenhouse soil, this monitoring
was carried out pesticide detection frequency and concentrations collected samples from 150 rice paddy field
soils and 152 greenhouse soils of nationwide in the year of 2007, and 2008, respectively. The detection limit
of pesticides of this experiment were ranged 0.001~0.005 ppm. In 2007, One hundred fifty samples were
collected from rice paddy field soils in April and monitored for 120 wide-used pesticides. A total of 11
pesticides were detected four fungicides, four insecticides and three herbicides in paddy field soils. high
concentration levels of pesticide detected levels were 0.84 ppm as herbicide oxadiazone, 0.81 ppm as fungicide
isoprothiolane and 0.50 ppm as insecticide buprofezin. The detection frequencies range were 0~19.3%, and
the frequency was 2.7% as isoprothiolane and 19.3% as oxadiazon in paddy field soils. In 2008, One hundred
fifty two samples were collected from greenhouse soils in April and monitored for 120 wide-used pesticides.
A total of 29 pesticides were detected six fungicides, sixteen insecticides and seven herbicides in greenhouse
soils. high concentration levels of pesticide detected levels were 5.09 ppm as insecticide chlorfenapyr, 2.57
ppm as fungicide chlorthalonil and 0.72 ppm as herbicide oxadiazone. The detection frequencies range were
0~38.8%, and high frequencies were 38.8% as insecticide endosulfan, 13.2% as oxadiazone, 10.5% as
fungicide hexaconazole and 7.2% as isoprothiolane in greenhouse soils. Total endosulfan and oxadiazone were
showed high detection frequency of 38.8% and 13.2%, respectively.
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Table 1. Number of sampling site by provinces and year for pesticide monitering in agricultural field
Soil Gyeonggi  Gangwon  Chungbuk  Chungnam Jeonbuk Jeonnam  Gyeongbuk  Gyeongnam  Total
Paddy field
16 9 14 22 22 24 21 22 150
(2007)
Greenhouse
- 22 1 1 2 41 152
(2008) 7 30 6 6 0 5
Table 2. Monitored pesticides at agricultural cultivation field soil
Pesticide

carpropamid, chlorothalonil, dichlofluanid dietofencarb, diniconazole, edifenphos, etridiazole, fenarimol,

Fungicide
(36)

tricyclazole, vinclozolin

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,

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,

Insecticid
(63)

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

alachlor, bifenox, butachlor, chlormethoxyfen, chlornitrofen, dichlobenil, dimepiperate, dimethametryn,

Herbicide
(3D

dithiopyr, esprocarb, ethalfluralin, fenclorim, hexazinon, mefenacet, metabenthiazuron, metobromuron, molinate,
napropamid, oxadiazone, pendimethalin, piperophos, pretilachlor,prodiamidone, prometryn, propanil,

pyributicarb, simazine, simetryn, terbutylazine, thiobencarb, triflualin




Table 3. Detection limit of monitored pesticides at agricultural cultivation field soil

.. Detection limit
Pesticide

(ppm)
bifenox, chlomethoxyfen, chlorfenapyr, chlorothalonil, diazinon, dichlobenil, dimethylvinphos, endosulfan, 0.001
ethalfluralin, isoprothiolane, procymidone, pyraclofos ’
bprofezin, btachlor, clorpyrifos, cloronitrofen, cprodinil, eltamethrin, dmethoate, dniconazole, eifenphos,
fnarimol, fipronil, fuazinam, hxaconazole, irobenfos, iazofos, mecarbam, methamidophos, metolcarb, 0.002

myclobutanil, oxadiazone, penconazole, phosalone, piperophos, prothiofos, pyributicarb, terbufos, tetradifon,
triadimefon, vinclozolin

acrinathrin, alachlor, bifenthrin, bromopropylate, ethoprophos, fenitrothion, fenobucarb, fenthion,
furathiocarb, isoprocarb, malathion, methidathion, oxadixyl, parathion, pendimethalin, phenthoate, phosmet, 0.003
phosphamidon, profenofos, prometryn, pyrazophos, thiobencarb

bitertanol, cadusafos, capropamid, dichlofluanid, dimethametryn, dimethomorph, EPN, esfenvalerate,
fenazaquin, fenothiocarb, fenpropathrin, fludioxonil, fluoromide, folfet, fonofos, Iprodione, mefenacet, 0.004
metabenthiazuron, molinate, monocrotophos, napropamid, nuarimol, quinalphos, trifluralin

carbofuran, carbosulfan, cypermethrin, diethofencarb, dimepiperate, esprocarb, fenbuconazole, flucythrinate,
flutolanil, fluvalinate, metalaxyl, metolachlor, ofurace, pretilachlor, pyridaben, pyridaphenthion, 0.005
tebuconazole, tebufenpyrad, tolclofos-methyl, tolyfluanid, tralomethrin, triadimenol, triazophos
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Table 4. GLC operating parameters for the analysis of pesticide

|
A

Instrument : HP 6890

Detector : Nitrogen Phosphorus Detector (NPD, ECD)

Column : HP-5, Capillary 30.0 m x 320 g (i.d) x 0.25 um (film thickness)
Temperature : Column oven ; 60C (2min) - 5/min — 120°C-15/min — 270C (15min)

Injection port ; 250C
Detector ; 280C

Gas flow rate : Carrier N; ; 1.3 ml/min
Hydrogen ; 3.7 m{/min
Air ; 60 m{/min
Make-up N, ; 3.7 ml/min
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Table 5. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the paddy field

soils in the year 2007

Pesticide Detection frequency (%) Range of concentration (ppm)

Capropamid 0.7 0.037

Fungicide Isoprothiolane 2.7 0.074~0.810

“4) Hexaconazole 8.0 0.005~0.034
Penconazole 0.7 0.07

Buprofezin 2.0 0.027~0.500
Insecticide Mecabam 0.7 0.023
“) Methidathion 1.4 0.005
Pyraclofos 0.7 0.005

o Butachlor 1.3 0.035~0.158

Her(b;)c ide Oxadiazone 19.3 0.001~0.836
Pendimethalin 0.7 0.037




Table 6. Number of pesticide detections, detection frequency, and concentrations observed in samples collected at the plastic house

soils in the year 2008

Pesticide Detection frequency (%) Range of concentration (ppm)
Hexaconazole 10.5 0.006~0.051
Isoprothiolane 7.2 0.009~0.208
Fungicide Probenazole 2.6 0.005~0.031
(©) Tolclofos-Me 13 0.278~0.670
Metalaxyl 2.6 0.013~0.173
Procymidon 1.3 0.014~0.104
Cadusafos 4.6 0.001~0.360
Chlorthalonil 4.0 0.011~2.565
Diazinon 1.3 0.091~0.010
Dimethyvimfos 0.7 0.011
Endosulfan 38.8 0.003~0.155
Fipronil 1.3 0.003~0.148
Parathion 4 0.001~0.022
Insecticide Prothiofos 2.4 0.005~0.028
(16) Tetradifon 4.6 0.004~0.104
Buprofezin 0.7 0.062
Chlorfenapyr 4.6 0.021~5.087
Chloropyrifos-Me 1.3 0.001~0.001
Chloropyrifos 52 0.001~0.027
Fenitrothion 32 0.001~0.027
Phosphamidon 1.3 0.004~0.303
Prothiofos 0.7 0.005
Alachlor 0.7 0.058
Butachlor 13 0.009~0.017
o Metalachlor 2.6 0.003~~0.169
Her(b;)clde Pendimethalin 0.7 0.068
Oxadiazon 13.2 0.001~0.715
Esprocarb 1.3 0.002~0.003
Narpopamid 4.0 0.002~0.017
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