sofatetsl A A8 A45(2004)
The Korean Journal of Pesticide Science
Vol. 8, No. 4. pp.280~287(2004)

EQF = endosulfan} procymidone?| Zt20| CHst = - O™
[ (&lLHAIE)

HISIF - 2| - gpHE - 2T - ol - RiE
FEHg7ed FAESGAGR
Qok @ A dAuA E¥) AR5t TUHY A% A&t A velhd endosulfans} procymidones o
Ao dm Wi 7, el ate] F4 ol HFEE FHIY FIEAEY FHMAALE FET
O EY 2 IR dAEEE 24snA AuAES SRRt G S Aste] wiFE Aust
9w 2%F0]5 43¢l procymidone 417 ©|HH o] endosulfanBr} oF 388 £ FEE EASCH, &
of Z poko] Tyl oldiE AZAo Mg I=HL Bt Endosulfand EUFAE HIFEY 10

ks 2R Wl 9%, ol taNE FERTHSFMRY) vRie s ojgs e B3] 29 MRL
)02 ke 2ABA B EF F FEE | kg0 2 ZAT AL Procymidoned EFAE HnFE
10 ngkg 52717 o HalAE MRL v9o2 ogsigont WiE 445 e MRLY 50 ngks, 7. 3
29 02 et 23kaA @ 29 3 SEE A% 1021 mheold2 23 st AN E
o FrolRPEE AT Aoso] Foo] 44 B EYOERE} 4T AF EglAnc He
gunoE M), Gonts Bo 34 o6l 4 HE A0 ek

it

Ao vEhgon, £ o) BF
20041 119 49 "4 20043 129

N B 2000). Wb B AFolME St AvlEHE

AaF F Ee MEE AR B B0l o]

Eoe 2 gi7lel 3 8749 =g FHerza  endosulfand} procymidonee] EY F AFFEA o
o7te maba AEQ AE7ule] B B ozt B FF ol¥ FEE THIA FHEAE T AFH
A5 3 AU /R T8 9B HIEa ¢ Fobe) ohaAS #ANY 5 Sle BE¥ T AF 2
oh alEde] 9% Egede falTaRe A, FEES AAduA & ANFS ISR
AR ol A, Aae) 09 $3 Lol 24
o) D)2 Uehty) Wi R0 dold t)7] Gl Mz 3 g

Wla) ZAE 0T e 80T olF AT Ak
shoh TAIS W AANA gel BAS YE T ABHEY
Fasa] Assa, ool me}

el el E B oAgd AS BR AVE FUA HES &
Yool s, edEdY nRE A% BFE 4 wUFAEY SAVERT FANED T3
Aol o9 ¥ BA dgide] AFe 2AHY Y 594 anjdE A4 ERM ZEE Zoux
o Fol 1020 en AP EFE AATe} FAG

£ 2m AE FHNA YA EFE BEFE S
2 AAANIA B gon, 7} Ecke] Bty EAL ¥ 13 2o
& 170 *—% A% alachlor 5 108%F <& 4% 2 o, EAL | 2y Badd na 2439
3}, endosulfan, procymidone®] ZHERWI %7} 50, 65%F
)¢ =3, AEFES 0002~2.929, 0.005~0.681 mgf A& g2
2 e oMol Wa Be Re® vERtel B A" oA SARIEUAN F3F AL

Of

A EY T HRRF 2AHOl F, 2000) B3 HE
« lebA WT7} %4 endosulfand} procymidoneS Ul OZ

280



EY % endosulfan¥} procymidoneo] Z-2o] Wjgh &4 - 0]3) I (A)A1&) 281

Table . Physico-chemical property of the soils tested

-

pH Organic CEC Particle size distribution(%) Texture
(L5, H,0) carbon(%) (cmole/kg) sand silt clay

53 1.28 9.95 489 235 Loam

5.1 1.18 7.94 50.8 224 Silt loam

3tAth o] % endosulfan YAE o, B- F FHA QA
Ol AIZE F 7 : 39 wER FEHO JYEU BF
Hlo] 24421 8333t Eolm(Willis %5, 1982), Eof
ek aEE a-o] A7) 032 mg 2, B-olAA 033
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A2 EHAN A8 Q3 WAHT EY Fo
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Table 2. Detection limits and recovery of pesticides in soil

Compound Fortification(mg/kg) Recovery”(%) Limit of detection(mg/kg)
0.04 77.1+4.8 0.003
Endosulfan 02 86.8:9.6
Procymidone 0.04 99.8+6.9 0.006
ym 02 1023£9.6

“mean values for triplicate samples with standard errors.
methane (8/2, vfv) 50 m¢Z E& ®g]1, n-hexane/
dichloromethane/acetonitrile (49.65/50/0.35, vfvjv) &£
W50 mE SEAAT. §29e AgEZay
acetone 5 mE AE33le] 7)7|BMAER slPon,
endosulfan2 GLC/ECD, procymidone2 GLC/NPDE &
A3

g ¢ 13
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Fig. 2. Contents of procymidone in Chinese cabbage
grown in the chemical-containing hyponic culture system

and growth features in the system.
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Fig. 3. Contents of endosulfan in vegetables grown in

the chemical freshly treated soil.
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Fig. 4. Contents of procymidone in vegetables grown in
the chemical freshly treated soil.
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Table 3. Concentrations

HN

of endosulfan and procymidone in the Chinese cabbage in the chemical freshly treated soil

Treated conc.

Residual amounts with days after treatment(mg/kg)”

Compound (mgfke) 0 20 m
Endogulfan 0 <0.003 <0.003 <0.003
1.0 0.024 0.173 0425
50 0.205 0.059 0.600
10.0 0251 0.101 0.729
Procymidone 0 <0.006 <0.003 <0.003
10 0.630 0.778 1.195
5.0 1122 1.140 1.556
10.0 1.928 2513 4279

“mean values for triplicate samples.

Table 4. Concentrations of endosulfan and procymidone in vegetables grown in three-month-aged soil

Vegetables  Treated conc. Residual amounts with days after treatment(mg/kg)”
(mg/kg) 10 20 30(40)” 50(60)
Chinese 0 <0.003 <0.003 <0.003 <0.003
cabbage 02 <0.003 <0.003 0.017 <0.003
29 0.025 0.043 0.031 0.026
Endosulfan
leafy 0 <0.003 <0.003 <0.003 <0.003
radish 02 <0.003 <0.003 0.012 <0.003
29 <0.003 <0.003 0.077 <0.003
Chinese 0 <0.006 <0.006 <0.006 <0.006
cabbage 0.1 0.019 <0.006 0.025 0.013
. 0.6 0.036 0.039 0.038 0.038
Procymidone
leafy 0 <0.006 <0.006 <0006 <0.006
radish 0.1 <0.006 0.011 0.017 0.056
0.6 <0.006 0.034 0.052 <0.006
“mean values for triplicate samples.
leafy radish.
5ol tx Hewtgo] A HaEA 7IAF  jkeo] AE F 3386 g BT 634 g0 2 AAF I}
Aoz AZAHAG. ¥ APARE B o 43P T 7} wE o vs) ASS2r quEs 2077 e
ofo] Efog ojf o] AZlo] FAHW F4E E ol 1.5~23u) B2 oko] HEHUT 28 59
FollMe] AEAW FrolPYErt wopd Aow # X9t zro) endosulfan EYF F FE=7F 1 mgkedd
et o] AFEHE 42 0.144 ngkglZ MRLY 02 my
kgl H3AL EY F F57F 5 mgke & We 7
g 2R, ) 229 AFFE 092 mgkeo 2 AEFE 27
A0S ME ol TSty 3% & e o 2y 7o Afddle EY T ARE=7H 10 ng
60, B 85YA A BE AFHst B¢ Ad, F kel W= AEAFNE 0222 ngkes +FLE MRL
AE 338 FHA71Y] ATl EFAYFET} 1 ome Q10 mgkeHch @ttt webA F33 2HEo] MRL
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Fig. 5. Contents of endosulfan in test crops in the soil

culture containing different concentration.
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Fig. 6. Contents of procymidone in test crops in the
soil culture containing different concentration.
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Clive Tomlin (2003) The Pesticide Mamual, Thirteenth

Table 5. Comparison of endosulfan uptake into between vegetables in fresh and aged soils

Residual amounts (mg/kg)”

Treated conc.

(mefkg) . Endosulfan . Procymidone
radish carrot radish carrot
0 <0.003 <0.003 <0.006 <0.006
Fresh soil 1.0 0.025 0.144 0.041 0.060
50 0.185 0922 0257 5.081
0 <0.003 <0.003 <0.006 <0.006
Aged soil 0.3(0.02)” <0.003 0.010 <0.006 0.007
1.3(0.06) 0.004

0.053 <0.006 0.008

“mean values for triplicate samples.

“treated concentration of procymidone.



286 EA A ek R
edition.

Garcia-Cazorla and Xirau-Vayreda (1998) Monitoring
Degradation of Dicarboximidic Fungicide Residues in
_Soils, J. Agric. Food Chem 46:2845 ~2850.

Nagami. H. (1996) Fungicide Procymidone Residue in
Agriculture Land, Bull. Environ. Contam. Toxicol
56:594 ~598.

Joan Garcia-Cazorla, and Maria Xirau-Vayreda (1998)
Monitoring Degradation of dicarboximidic Fungicide
Residues in Soils. J. Agric. Food Chem. 46(7):2845~
2580.

Lee J. K. and Kyung K. S (1989) Uptake of the Fresh
and Aged Residues of Carbofuran by Rice Plants
from Soil. Korean J. Environ. Agric. 8(2):103~118.

Martens, R (1976) Degradation' of - [8,9-“C] endosulfan
by soil micro- erganisms. : App. - Environ. Microbiol.
31(6):853 ~858.

Niranjan A., Rajiv A., and Ashwani K. (2000) Factors
influencing the degradation of soil-applied endosulfan
isomers. Soil Biology & Biochemistry 32:1697~1705.

Paolo Cabras (1985) Behavior of Acylanilide and
Dicarboximidic Fungicide Residues on Greenhouse
Tomatoes, J. Agric. Food Chem. 33:86~89.

Pipina Aplada-Sarlis (1994) Study of Procymidone and
Propargite Residue Levels Resulting from Application
to Greenhouse Tomatoes, J. Agric. Food Chem
42:1575~1577.

Rao, DMR and AS. Murty (1980) Persistence of
endosulfan in soils. J. Agric. Food Chem. 28(6): 109
9~1101.

US EPA (1982)

Isotherm-Transport ~ Process;

Sediment and Soil Adsorption
Chemical Fate test

Guidelines, CG 1710 & CS 1710. Office of Pesticides

and Toxic Substances, US Environmental Protection
Agency, Washington DC, USA

Willis, G. H and L L. McDowell (1982) Review;
Pesticides in agricultural rumoff and their effects on
downstream water quality. Environmental Toxicology
and Chemistry 1: 267~279.

BEZ (1996) EXF 234 Endosulfane] % 5
4o) B8 A7 AU A=

ARY (19%) EYNE F AR R 24N
N, FhAET)EDRITA.

AR QU0 ARANE A AFzA] A4 A
53 EY % Procymidone®] ZFol WX 9%,
z‘s‘_}ggﬁhq}ﬂx] 21(1):24~30.

R (2000) l“’W%Zl’"‘H

=4 L?}-}\]'7]'\E
E; g ZHHH 71%

o J
6T, BAUH, T oW,
SRS 2, S E e

4R A AT tf}%%}ﬁi?}ﬂxl 15()
128~144

oldlZ, FFS (1984) 799} T ©jF Phorate®)
%—r, x%o] 2 AL 23 A%E8HE] R] 3(1):10~15.

9%, 23, ARY, oI5 A, HBE
(2000) HA Fofs}, AlavizeE A

B9z, 4, AFE 4%T

& (1997) i@%%*& I A
B 3 TURRA AEUIES -

EAFAARIA



E% % endosulfan¥} procymidone$] 2o thal F4 - o)3) 1 ARAE) 287

Uptake of endosulfan and procymidone from arable soil by several vegetables I (green house study)
Hyeon-Ju Park, Ju-Hyeon Choi, Byung-Jun Park, Chan-Sub Kim, Yang-Bin Ihm and Gab-Hee Ryu(National
Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea)

Abstract : We investigated the residual amounts of endosulfan and procymidone taken by vegetables grown in
hydroponics culture and field conditions treated with the pesticides in order to evaluate safe cultivation
concentration of the pesticides in the vegetables. Endosulfan and procymidone were selected as test pesticides
because they have been reported to frequently detect in agricultural products at different concentrations. In
hydroponic culture, by Chinese cabbage, procymidone was absorbed 3.8 times higher than endosulfan. The higher
the pesticide concentration get, the worse the plant grew. In soil treated with 10 mg/kg of endosulfan, the
pesticide absorbed by Leafy radish, Chinese cabbage and radish was less then their MRLs. In case of carrot, the
tesidue level in soil which did not exceed its MRL was 1 mg/kg. The concentrations of procymidone in soil
which did not exceed the MRLs in Leafy radish, Chinese cabbage, radish and carrot were 10, 10, 2 and 1
mg/kg, respectively. Usually aged endosulfan and procymidone residues were less absorbed into crops than the

fresh ones. Chinese cabbage absorbed more endosulfan and procymidone than leafy radish, radish doing more than
carrot.

Key words : Pesticide residues, Endosulfan, Procymidone, Uptake.
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