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Abstract This experiment was carried out to estimate leaching potential of thirteen endocrine disruptor-
suspected pesticides in upland soils using soil columns (5 cm LD. x 35 cm H.) packed with soil A (sandy
loam) and soil B (loam). When 12.6 mL of water, average precipitation in Cheongju area during the period
from June to August, 2001-2010, was percolated through soil column packed with soil A every day for 21
days, no pesticides were detected from leachate, with the exception of metribuzin which was detected with
negligible. Also, when 2 L of water was percolated consecutively five times through soil columns packed
with soil A and B, irrespective of soil types, cypermethrin, endosulfan, fenvalerate, parathion and trifluralin,
which were very low water solubilities and high soil K,s, were not detected from leachate and were
distributed mostly in the depth of 0-5cm, representing that water solubility and soil K, are major
contributing factors to their leaching behavior. Despite high average leaching rates in carbaryl and methomyl,
actual possibilities of ground water contamination in the agricultural environment by them would be very
low, considering that the negligible amount of pesticide was percolated through a lysimeter with an
undisturbed soil core simulating the field conditions, while most of pesticide was percolated through a soil

column with the disturbed soil profile.
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LAbol7= SltH(Weber2t Miller, 1989). ©]g|st HE=

ool =R FoRe Bok WA B EAA (run-
off) 502 A olEsle] d ool sH, EF
FoNE F2 9, vlaEe) o9 2o, 49 5o 34
& AAA e} wore] $2L ok} B olshatd 5
B3 1% 2700 L W S8 B4 sore] 2o
gt SolE 2 =% o Aol Faw folelr)

(Nicolls, 1988; Ashton¥} Monaco, 1991).
T BEY 4R 2 BEY T f71E dig 53
T 59| EY Tl doju= A 5 sl o5
o

2ol 2 ok A= Agshed S Skt B9
& FAHol vy B e S} olF4e] 2 Hope
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EZS T8l AR olFsRE A
7Fsde]l =ual gl okBarley 5, 1974; Leonard,
1990; Kruger 5, 1996). B¢t 5o 9]¢k 2|5}re] Q@2
EYF F Aslre] A ot JEe wed EYS o
Aol A Aol EYRHY MRS s 9
gk AJ3kre] 0 750l Bl Fleke AoE BaEtt
(Yen 5, 1997). o|¢} o] E} & 5] 22 A&
QAN 7FsAd 3 B S Bo] 7] wiiel] weke] 24

2 3= A A 08 PARNNN ohS- Fastc.

LRk

b Besta w17k 2 A 59

W, g Fu B9 09 /5 e olF AT
Qe B4 Alde] Wad Wet ohle} AW F o 2o
A1) Azl Sl B A 29507] o) EF3)
d Y DAL AMgale] okl $BHL 1A A58

4 UTHBBA, 1986; Kyung?} Lee, 1993). LysimeterS ©|
B3 GNP AAl A EF FxoF A9 A
Al#ste] ARE-stER A A9 EBS AT 4
g lov B AR S o] &g &Y AEE

Fs st AFs] il A ER
oF Zpo) 7k Qo] AA| 88433} Aol 7k A 5
7re] ARl £894S T sle Hle vl Hale whol
H(Kyung?} Lee, 1993, Kyung &, 2004).
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mancozeb®} metiramS A £] St alachlor, carbaryl, carbendazim,
cypermethrin, dicofol, endosulfan, fenvalerate, malathion,
metribuzin, methomyl, parathion, trifluralin, vinclozolin®|3}
. AlEEeke] XFEL Dr. Ehrenorfer GmbHAKEY)<]
AFE AlFolM T8t ARSI eH, EEs 98.00-
100%°] AT},

EQUH Mx ¥ A=Y #2

LENEE BESEHS §
cm)®] E RS fEFeR w49
st 2mm AME FHAIZ AHES
HEE FHst] HEAT AP EYC]
Boll @7t mAlAE O S ST
A G R 2gslal 2407 BoF Bske] ek 3}
ok B 10 gl ZF A1E52F] 1,000 mg/L
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2 337 S8AA.
Feo] Fofo] FFa}
Eoke] Ao AJdFkS
Lee 5(2005)2] W F 219 S/TE 53] &

HHA0L $8AE)S 44
]

P53 Bk fistel Sasint. so] 277F YA § APe] B F EPNES S
em 20|z Aol Bt B4 F ARt ARY
e W S 243,
NEEe EYT BESE BRSY BY
SN Agg B FEUT THIREY, B Al&EF Z alachlor, cypermethrin, dicofol, endosulfan,
U A AHHFARHEY, EY B) &4 w2ollA 235} fenvalerate, malathion, metribuzin, parathion, trifluralin
=78 & 2mm AE FHAA ARSI LH, 7k EY vinclozolin& GC-ECD THIE-FAIEAHO R, carbaryls}
E)gleh 5448 Table 13 7t} methomyl® HPLC-FLD tHE-SA 24 MO 2 carbendazim
S HPLC-FLD ©AE BEAHoz A8 Z FAEgS A
M= &},
Aol AHEE ke WRHAgNFAEE T g
FF 24D}t fenvalerate 4% FE T GC-ECD LHEESAEY 59
esfenvalerate B B 5 W717L w19 B Aow AR B S0 q@EAST SDAFE BY B oF 155 )
Table 1. Physicochemical properties of the soils used
Soil pH Organic matter (%) C.E.C (mmol+/kg) Sand Silt Clay Texture
A (Gaesin) 53 0.58 117 63.5 223 14.2 Sandy loam
B (Sacheon) 4.7 1.95 84 41.8 39.4 18.8 Loam
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Table 2. GC-ECD conditions for the analyses of the pesticides in soil and leachate

Instrument Gas chromatograph equipped with electron capture detector, Agilent 6890N Network, Agilent, U.S.A.
Column DB-5,30m L. x 0.25 mm L.D., 0.25 pm film thickness

Oven: Programmed from 130°C for 2 min to 200°C at a rate of 7°C/min, increased to 220°C at a rate of 2°C/min
Temperature and hold for 3 min, and increased to 300°C at a rate of 10°C/min and hold for 2 min

Injector: 250, Detector: 310
Carrier (N,) : 1 mL/min

Flow rate Make-up (N,) : 60 mL/min
Split ratio 10:1
Injection vol. 1 uL

Table 3. HPLC-FLD conditions for the analyses of the pesticides in soil and leachate

Instrument Agilent 1200 Series High Performance Liquid Chromatograph, Agilent, U.S.A.
CAPCELL PAK C18, 4.6 mm [.D. x 250 mm L., 5 pm for carbaryl, methomyl

Column Supelcosil™ LC-18-DB, 4.6 mm L.D. x 250 mm L., 5 um for carbendazim
Detector Fluorescence detector (FLD)
Wavelength Ex. : 330 nm Em. : 466 nm for carbaryl and methomyl

Ex. :270 nm Em. : 310 nm for carbendazim

Water : Acetonitrile (65 : 35, v/v) for carbaryl and methomyl

Mobile phase lonparing solution® : methanol:acetonitrile (45 : 50 : 5, v/v/v) for carbendazim

1.0 mL/min for carbaryl and methomyl

Flow rate 0.5 mL/min for carbendazim

10 pL for carbaryl and methomyl

Injection vol. 20 pL for carbendazim

91 g 1-Decane sulfonic acid, sodium salt+7 mL phosphoric acid+10 mL triethylamine in 1 L of deionized water.

< 300 mL tall beakeroll 23 acetone 100 mLS 3L 250 How, BAZ2AL Table 29} 2t} 895 F Rk
pmollA] Zesle] &8 F Celite 545(¥AF7] 0.02-0.1 Rx7FE 2eNF ) A9 Qe Al oF 12 mLol,
mm, Merck)E FIAA FQ AR, 50 mLe] 10L €813 A9¢E 884 200 mLol| dichloromethane
acetone® 2 £7] I FALS Ao ko] ojzjolzl a1t} 100mLE ¥ EY F 5953 E49 5o e

o Hel-S 100 mLe] 8} A9} 400 mLe] FHF7EE01 2 AT
e 1L EAgFo] 2713 50 mLe dichloromethanes
7}8+ 3 Resipro shaker (SR-2W, Taitec, ¥3)Z o] &-&}o] HPLC-FLD CHYE2SAEM 59

270 rpmolA] 57+ XEshE WEo R 23] Rujsislon, EY 50 gBR73F £ BEY AEA F 155 g)
dichloromethane EHIHS FEFIJAIEFOE  Edle] < 300 mL tall beakerl 23 100 mLe] acetones %

35°CollA] 79F E53IAT F53 Al 5= 130°CollA] SA17H 250 rpmellA] XI®ste] 23 T Celite 5455 THAA &
o]d &43lst Florisil 5g& glass column(l em LD. x 22 ol A oM, 50 mLe| acetone®Z 87 E HARE A

em L)l A4 FHg & oF 209 FFPNUGEFS o gke] ol Feielet. A#E 100 mL E3HA A
Florisil 3+l 237 50 mL] n-hexane® & columne 4% S} 400 mLe] SF7F E01UE 1L ZHoFol &713L 50
st FFSAIAY. FFAIE FAFE 5 mLe] n-hexaneS = mL¢] dichloromethane 7}s+ & Resipro shakers ©]-8-3}
=] column A 7Fsle] E#i¥ @R 5mLY n-hexane: o] 270 rpmoll A 5E7F FESl= WHOZ 23] iR
dichloromethane (80:20, v/v) E8ulE A&3ste] S ™, dichloromethane EH]HS F3EFO T B3]
d 5 d & S0mLz §&3ta, ALkl 50 mLe| n- o] 35°CellA] sttt B5 AR 130°CelA 5
hexane:dichloromethane: acetonitrile (48.5:50:1.5, v/v/v) & AlZF o) &4 3813E Florisil 5 g2 glass column (1 cm 1D.
= &=t 35°CAlA S F=3IAT 5 1a" x22cm Lol 724 Sdg & oF 209 FEPEFS

AlB+ 2mLe acetonedl] A-&3)|3 3= GLC-ECD= #4135} Florisil 2o Y32 50 mLe] n-hexane® 2 columne A%
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st eHgst AlFiTE FFAIES] S 5 mLe] n-hexane:
dichloromethane (80:20, v/v)°-2 =4 column 59 7}k
o ZEwd § 7 g smLE A3l E3om, 50
mL2] n-hexane:dichloromethane:acetonitrile (45:50:5, v/v/
v) Eem2 £&351, A3l S0 mLe] dichloromethan:
acetonitrile (50:50, v/v)O.2 &&3to] 35°CollA Y &=
3A(h = A% AZE 2 mL9 acetonitrileol] A-&-3f 5k
% high performance liquid chromatograph-fluorescence
detector (HPLC-FLD)E ©]&-3}e] Z}z} Table 39] 717|184
27108 FAAT. 87 F REte RRASE &
A G ARl oF 12mLell, 10L 8EAE] A

28 200 mLol dichloromethane 100 mLE 231 &
T SRR B4 s o R B

oﬁ o m
WA

Carbendazim
E‘* 50 g(REZS-F AN TS BEF A OF 155g)

S 300mL tall beaker] ¥ methanol 100 mLE %3

Table 4. Recoveries of the pesticides in soil and leachate

otol

WEY 5 8% Sb
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]
=

o

Aekste] 5 =

ol o35t o™, 50 mLe] methanolZ 7] ¥ ZAE A
o] Sko] ofzjelz} Stalqitt. °4er°“£ 100 mLe] X342 3
9 400 mLe] FRF7E E0l%le 1L o7l &713
50 mL9] dichloromethane 7}3+ & R651pr0 shakerg ©]&
ste] 270 rppmoll A 587 F®slE WEoE 23] Hufsisl
t}. Dichloromethane —:—HH"—'.J 3_ TN EFOE BT
o] 35°Col|lA] A E= 3k 3 2mLe| methanolol] 2833}k
o] Table 3¢] 7914 HPLC-FLDZ E4313th. &<
Z AREoke Rx7tos Qe A9 Qe A
ol oF 12mLel, 10L S8A3 2] A= &85 200 mLo|
dichloromethane 100 mLE {3 EY F SdFE 4]
I FUst o g FAI

250 rpmeflAf % 23l & Celite 545 3 A

O

E
_u

¢

T IJrEe B 50 £
J 1080} 508 FE==

Soil Leachate
Pesticide Pesticidespiked Recovery +SD? Limit of quantitation Pesticide spiked Recovery = SD  Limit of quantitation
(mgke) %) (mgke) (mglL) %) (mglL)
0.004 79.38+1.68 0.001 75.1743.54
Alachlor 0.001 0.0003
0.02 83.4846.20 0.005 107.5242.01
0.02 98.37+3.57 0.005 92.50+4.24
1 . 001
Carbary 0.1 95.64:4.13 0.007 0.025 96.76+1.26 0.0017
0.04 88.3942.31 0.01 80.82+1.75
Carbendazi 0.001 0.0033
arbendazim 0.2 84.6143.38 0.05 89.03+2.64
0.004 108.94+6.76 0.001 92.082.31
C thri 0.001 0.0003
ypermethrm 0.02 111.48+5.02 0.005 95.74-4.66
0.004 96.37::0.84 0.001 95.75+2.55
Dicofol 001 .
1eolo 0.02 91.27+127 0.00 0.001 106.44=1.57 0.0003
0.004 112.68+0.49 0.001 111.58+7.18
Endosulf 0.001 0.0003
ndosutian 0.02 115.7241.17 0.001 111.1842.26
0.004 102.57+5.01 0.001 113.57+3.34
Fenvalerat 0.001 0.0003
envalerate 0.02 99.81+2.38 0.001 108.40+3.13
0.004 109.28+1.73 0.001 87.144323
Malathi 001 .
alathion 0.02 111.1942.36 0.00 0.001 102.352.07 0.0003
0.004 100.85+2.51 0.001 93.46+3.57
Metribuzi 0.001 0.0003
etribuzin 0.02 104.82+6.18 0.001 88.6344.07
0.02 80.64+6.28 0.005 104.42+1.09
Methomyl 0.007 0.0017
ethomy 0.1 86.08+3.49 0.025 94.73+3.88
0.004 113.75+1.97 0.001 84.1746.50
Parathi 001 .
arathion 0.02 115.28+4.86 0.00 0.001 95.75+2.71 0.0003
0.004 85.3945.73 0.001 98.44+2.54
Triflurali 0.001 0.0003
friuralin 0.02 83.64+1.50 0.001 107.26+2.95
Vinelosel 0.004 102.08+2.07 0001 0.001 90.48+3.07 00003
felozofin 0.02 106.70+6.19 ' 0.001 96.2144.52 '

IStandard deviation of triplicate.
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At & x| B §EF F RS FAHY &
A3 A5t Fatith Algweke] AFeAe AEs
Aol 3.3 w3kl FFATHEFAO, 2009a).

Zn g o

N8 s 3|81 MEsHA

Ed 885 5 ANFEte] 34EL Table 49 20
B2 79.38-115.72%01 2L §E4+ 75.17-113.57%C1 9.2
o, HolAlFE EYS 0.49-628%0] LEFE 1.09-
7.18%01A . 3483} WHol A2 A7 A 75
712k 70% ©1’¢2 10% o] (Rural Development Adminis-
tration, 2010)°]3 FAO(2009b)2} EU(Lee 5, 2003)= 25
70-120%2} 20% I ZA] o] o] st EAHL 4
e A2 AT AldEere] EYE 897 & B
FHAE 22 0.001-0.007 mg/kgat 0.0003-0.0017 mg/Lo]
ATH Table 4 %).

ANEsoto BEHEY
B2 S$Nd
B2 £ A EY T 5% £8AE 2

= Table 50 A|AE vle}l 7ro] 884 Zof metribuzin®]

13-15U3F, 16-18U3F 2 19214}l Fu|l 7hzt

0.003, 0.012 % 0.052 pg HEE A olgdl B N5

o] AFHA ol 77l ot §EAL ¢ w2 o

2 0 T

_]

N
ettt 8 Sem Mo e EZW A%
R3S W Table 63 720 EZo|A a2 o]Fo] 7

3% alachlor®} metribuzin ¥ methomylS A £]3F T2
ko] 739-91 cypermethrin, dicofol, endosulfan, fenvalerate,
parathion % trifluralin® HETS] 99% o]/de] FE %+
F3I93L malathion= HEEo 75% o) ZHFate] diF-E
EY #352 0-5cm F2ol F2 TEshe AFollon,
©]= OUS DB (Oregon State University Database)2] W&
I AT 2Ev EY 5 olgo] w2 ZleE
44 3= metribuzin?} methomylS B3 AA ol 17 &

Esitt

10 L §EA1¥
B2 Qe Yo S8 5 ARkl HEEA

ot

LA 53] A& SEAHS 7$ol% cypermethrin, endosulfan,
fenvalerate, parathion, trifluralin® &&<Foll HEEA] &
A=t ol EY F o)Al v Rl B st &
ke 54 Wil Z2oR AdEIh o]+ OSU DB
Agot AASGE OSU DBellM EY & o154 5+
(movement rating)2 cypermethrin®} endosulfane =3

=

A

< (extremely low), fenvalerate} parathion % trifluraline
o9 S (very low)o.2 7kl U EY & ST
(soil K)7F 5,000-100,0000-2 HI7EATH Vogue 5,
1994). &3 5cm HA0R AHF3 EFE IR ES
Table 99} 7ol &EFoll o] HEHA &

cypermethrin, endosulfan, fenvalerate, parathion, trifluralin

Table 5. Amounts of the test pesticides in leachate collected from soil column packed with soil A when 12.6 mL of water was

percolated through soil column every day for 21 days

Amount of pesticide (ng)

Pestiide Lea"h(fllg I;er“’d 0-3 4-6 79 10-12 13-15 16-18 1921
Alachlor ND¥ ND ND ND ND ND ND
Carbaryl ND ND ND ND ND ND ND
Cabendazim ND ND ND ND ND ND ND
Cypermethrin ND ND ND ND ND ND ND
Dicofol ND ND ND ND ND ND ND
Endosulfan ND ND ND ND ND ND ND
Fenvalerate ND ND ND ND ND ND ND
Malathion ND ND ND ND ND ND ND
Metribuzin ND ND ND ND 0.003+£0.001  0.012+0.007 0.052+0.016
Methomyl ND ND ND ND ND ND ND
Parathion ND ND ND ND ND ND ND
Trifluralin ND ND ND ND ND ND ND
Vinclozolin ND ND ND ND ND ND ND

INot detected.
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Table 6. Amounts (pg) of the pesticides distributed in soil segments of soil column packed with soil A when 12.6 mL of water was
percolated through soil column every day for 21 days

Amount of pesticide detected (ug) + SD?

. Soil
Pesticide jth 05 5-10 10-15 15220 20-25 25-30 Total
(cm)
Alachlor 76.93£15.70 252.50:28.11 125.78:28.73  1634%5.11 _ ND ND  471.55£21.55
Carbaryl 156.03£18.36 117.36:16.58  17.88+7.88 ND ND ND  29127+17.69
Cabendazim 692.16:53.47 41.48:13.09  ND ND ND ND  733.64+5846
Cypermethrin 896.65+44.04 0794014  047:0.19  0.11£0.02  022£0.09  0.1120.04 898.35+43.18
Dicofol 9.75+3.67 NDY ND ND ND ND 9.75+3.67
Endosulfan 3025741230 0708022 026007  0.15£0.04  0.05:0.02 ND  303.73%13.01
Fenvalerate 6504153008  0.64+028  020£0.02  0.1240.05  0.08:0.02  0.04£0.02 651.49+28.99
Malathion 3374125 0412063  022:003  0.19:0.10  0.18:0.07  0.10£0.02 447144
Metribuzin 7304237 263243.04 37914413 5840:8.64 89.94£20.16 43.07+10.79 262.94+24.57
Methomyl 0.08:0.03  0.06£0.02 005002  0.06:0.02  0.04£001  0.06£0.01  0.35:0.09
Parathion 42.45:6.77 ND ND ND ND ND 42.45+6.77
Trifluralin 2307541574 0.14£0.06 ND ND ND ND  230.89+15.90
Vinclozolin 257.15:8.61  1825:4.06  1810.18  0.13:0.04  0.03£0.01 ND 277371116

“Standard deviation of triplicate. "Not detected.

Table 7. Amounts (ug) of the pesticides in leachate collected from soil column packed with soil A and B when 2 L of water was
percolated consecutively five times through the column

Amount of pesticide detected (ug) + SD”

Pesticide Soil Leazl(il;ate > 4 6 8 10 Total
Alachlor A 63.89+2.55 5.3941.08 1.46+0.29 0.16+0.05 ND 70.08+2.10

B 43.94+5.73 12.53+3.92 6.80+2.15 ND ND 63.70+3.94
Carbary A 963.50+£74.02  95.21+10.34  17.23+2.51 5.21+0.28 1.50+£0.32  1082.62+35.20

B 5772243248 222.93+£21.51  87.75+8.04 51.054+3.39 47.4244.18  962.59+28.82
Carbendazim A 107.15£30.71  402.96+55.05 250.15+13.99 102.22+7.66 43.94+10.34 907.39+48.72

B NDY 341.72+36.47 360.73£40.51 202.08+24.32 ND 897.74+44.56
Cypermethrin A ND ND ND ND ND ND

B ND ND ND ND ND ND
Dicofol A 0.31+0.16 1.51+£0.37 0.67+0.24 1.50+0.60 0.62+0.11 4.01+1.38

B 0.36+0.05 1.19+0.09 0.99+0.28 ND ND 2.71+0.61
Endosulfan A ND ND ND ND ND ND

B ND ND ND ND ND ND
Fenvalerate A ND ND ND ND ND ND

B ND ND ND ND ND ND
Malathion A 28.99+6.18 1.96+0.47 1.07+0.17 0.79+0.13 0.57+0.10 33.36+6.81

B 22.75+3.56 1.76+0.43 1.59+0.14 0.56+0.09 0.55+0.08 22.55+5.21
Metribuzin A 485.33+26.44 3.67£1.02 1.03£0.32 0.54+0.09 0.28+0.08  490.84+25.22

B 490.24424.61  35.17+£26.69 6.10£2.10 1.88+0.53 1.03+0.18  534.22446.28
Methomyl A 963.50+74.02  95.21+£30.34  17.23+8.51 5.21£2.28 1.50+£0.32  1082.65+35.20

B 934.03+67.18  97.94+27.49  23.45+10.57 7.54+1.94 0.21£0.11 1067+40.06
Parathion A ND ND ND ND ND ND

B ND ND ND ND ND ND
Trifluralin A ND ND ND ND ND ND

B ND ND ND ND ND ND
Vinelozolin A 3.59+2.50 5.03+1.81 1.37+£0.28 0.57+0.17 0.20+0.27 10.76+4.1 2

B 1.45+0.81 1.21+0.64 1.05+£0.42 0.83+0.41 0.50+0.26 2.11+0.94

“Standard deviation of triplicate. "Not detected.



174 =35 - O[IR - 0LR - HEE - F7IY

Table 8. Leaching rate (%) of the pesticides from soil column packed with soil A and B when when 2 L of water was percolated
consecutively five times through the column

Pesticide leached (%) + SD?

Pesticide Soil

Leachate
2 4 6 8 10 Total
(L)
A 6394026  054+0.11  0.15£0.03  0.02+0.01 0 7.01£021
Alachlor
B 4394057  125:039  0.68+0.22 0 0 637:039
Catbarl A 96354740 9524103 1724025 0524003  0.15:0.03  108.263.52
aroas
Y B 577042330 22294215 878:0.80  5.112034  474:042 9626288
, A 10.7243.1 4030551 25026140  1022+0.77  439:£1.03  90.74+4.87
Carbendazim
B 0 34174365 3607405 20214243 0 89.77+4.46
‘ A 0 0 0 0 0 0
Cypermethrin
B 0 0 0 0 0 0
Dicofol A 0.03£0.02  0.15£004  0.07£0.02  0.15£0.06  0.06£0.01  0.40:0.14
1CO10
B 0.04£0.05 0124001  0.1040.03 0 0 027:0.06
A 0 0 0 0 0 0
Endosulfan
B 0 0 0 0 0 0
A 0 0 0 0 0 0
Fenvalerate
B 0 0 0 0 0 0
Vel A 2904062 0204005  0.1140.02  0.08£0.01 006001  3.34:0.68
alathion
B 2284036 0184004  0.16£001  0.06£0.01  0.06£0.01  2.26+0.52
— A 48531264  037£0.10  0.10£0.03  0.05:0.01  0.030.01  49.08+2.52
1 n
etribuz B 49024246 352267 0614021  0.19:005  0.10£002  5342+4.63
Vethomsd A 06354740 9524303 1724085 0524023  0.15:0.03  108.27+4.01
eomy B 93.40+6.72 9794275  235t1.06  075:0.19  0.02:0.01  106.72£0.41
, A 0 0 0 0 0 0
Parathion
B 0 0 0 0 0 0
- A 0 0 0 0 0 0
Trifluralin
B 0 0 0 0 0 0
, _ A 036£025  050£0.18  0.1440.03 006002  002:0.03 108041
Vinclozolin

os)

0.15+0.08 0.12+0.06 0.11+0.04 0.08+0.04 0.05+0.03 0.21+0.01

IStandard deviation of triplication.

L B FHOZRE 0-5cm FHol EEEF] oA AA| & FAEI EY olsA0] dFdE Bt &5l A
gk vpe} o] EF FolA] olFAol AL gle Ze=E U Zo] HA] &2 olft= W77 204 = v wA #Hi EY
33742 o] f71E T, mAEC] gk Eal B gl o3k wafe
Alachlor, dicofol, malathion ¥ vinclozolin® =5 10% 8R]lo] 283t o2 A AT} Frederick 5(1996)2]
njgto] LEE|QEH ol EY £ o]FA, £ 2 E 229 9)shH EY = vinclozolin® 4 cm ©)% Zole] EY
¥ FA AR ME JFOE KoM, malathion®] ¢ E ANNe HAEEA FaL EYS F 717 71.7¢ oldv= A
& T W77 o 1= w9 Y] witel] S8EH ol A S 7ok &% 5 vinclozolin®] &8 71542 A9 /1
Ack FHE AT Fava 5 2000y alachlor’} A|3HE= £ Ao Ayt
SEHAES A5l T FoFe] Ak thdt 8-S Carbarylo] tHi-E &= EFX AZEA] & 74
B71st7] Yste] w7, GUS 2 K2 A3 A3 zbzt o7 FtEon, methomyle 83 =7} 58,000 mg/LE
24, 1.07 2 3122 EY 7 §%e| £2E 732 vt > =3 EG F olEAol mf =2 SA40E st &
gohy B ek T3 vinclozolin® BE 7S o] & grlo] BN AEHA &2 Ao2 FAEHUTHVogue
o

[e)
F AN AZER @k, 214 2% §E5) 5, 1994). R&P(1988)E carbaryle] F&al%E 112 mg/L
T oF 1% Pvre 2 AZENT B2 FEIE, B E 2 WA e FEAEE 7HTL B o, Cox 5

2
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Table 9. Amounts (ug) of the pesticides distributed in soil segments of soil column packed with soil A and B when when 2 L of water
was percolated consecutively five times through the column

Amount of pesticide detected (ug) + SD?

Pesticide Soil  Soil
depth  0-5 5-10 10-15 1520 20-25 25-30 Total
(cm)
A NDV ND ND ND ND ND ND
Alachlor
B ND ND ND ND ND ND ND
A ND ND ND ND ND ND ND
Carbaryl
B ND ND ND ND ND ND ND
Cobendara A 6.8941.82 25844548 53.0740.03 71.594743 86.69£192  ND  240.08+11.72
18 Z1m
abendat B 30124896  15.8443.96 26214655 454147.06 45.70+8.57 63.8446.68 219.71+15.67
A 172.85432.68  1.15+0.13  093£0.02  0.67+0.17  0.61=0.08  0.5940.06 180.49429.61
Cypermethrin
B 192.5442.65  091+0.18  0.73£0.15  1.76£035  0.7240.14  0.70+0.14 190.25+21.84
. A 38124616 11844378 11094288  8.7142.06 2.93:099  1.06£037 71.43+6.09
1COI0
B ND ND ND ND ND ND ND
Endosul A 2040543743 76.64+1899 6961217  ND ND ND  372.62429.18
n n
osutia B 318.15457.99 62.51427.93 4745£1027 323649.56 13.514591 11.78+4.56 485.73+4338
N A 3077241318 238+035 1754023 2544090 1414001  1.14+0.10 317.77+14.86
envalerate
varer B 2158946.14  1.89+024  167+0.18 049:0.17  ND ND 218614733
, A ND ND ND ND ND ND ND
Malathion
B ND ND ND ND ND ND ND
o A ND ND ND ND ND ND ND
Metribuzin
B ND ND ND ND ND ND ND
A ND ND ND ND ND ND ND
Methomyl
B ND ND ND ND ND ND ND
parath A 123.004530 14.80+3.01 10.80£1.67  ND ND ND  14845:72 9
arathion
B 80.614629 23874505 25174346 19424402  ND ND  147.06+8.86
S A 258.06:14.68 12.8743.08 03240.14  ND ND ND 2716741386
I mn
ura B 238734326 24805505 14.1941.07  9.56+4.77  3.684234  2.68+1.89 295.63+8.34
, _ A 10784220 6.8042.50 10524333  5.13+4124  7.6122.83  7.1443.61 47.50+5.01
Vinclozolin

™

12.99+4.76  5.02£1.98  7.8842.07  3.42+0.89  2.38+1.01 1.85+0.67 34.08+3.73

3Standard deviation of triplicate. "Not detected.

1993y EAJo] T} 1459 EY F methomyl®] 33 & 5(2006)°] lysimeterS ©]-&3+ alachlor®] F&% 7oA
AL 13y 98 ?i:rLoﬂfﬂ methomyl®] FE7} o4 2] kel 0.008%% fFEollA AE=HNeH, Eooh’ﬂ’\i
5 Ky #ol #adhs AEellet ol= methomylo] ESF © AEHA skt Barel AR 7o qdt. &gl

o] £2E= Ao} oFshr| wlRolet . Baskit A HAEHA &2 cypermethrin, endosulfan, fenvalerate,

Kim(1996)2 E% Z8S o] &3t 24394 0.007% parathion 2 triflularin® EZoA ZAEE Ao, tiFE ®
9] trifluralin®] €ZF ATt B3 2H, Rani 5(2013) Eof| ZHF3l= Agol=H o]= OUS DB E¥ % °|&
2 cypermethring 2|t B Z9 AoA §Eo ¢ go] i Al Eckol] thek FEE o] wig- At B
3 ZHA ot AskrE LHGAE 7 flvkal Bars) 9} dxjsk= ZFo|th. Wadaskar 52010y EY F
Ak =3 Leistra 5(1984)2 A|81ol| 59| parathion endosulfane BE FE|7} B9k 78 S35 @18
o] AZH AN A sl] flste] ad Ao EYS o Ae] o|FofAA] = AR HIEHOH, Kim T
o] &2 AAS TS Ax £25olA HAEEHA iRt (2005b)o] HIg EF 5 ]%é?‘ 9} 9 42 ESH IR
° 2 AZHJTL B TEE 7] fste] EG o] &5t S F A

E3E alachlores EXOIA AEEHA &te=d o]+ Kim parathionS &&=l ZH7814] L%' Qo 11], EZox A3t



176 Lols - O|Xf&E - O]

ofape] 194pbo] EE EASATRE Wus} AL,

X ot 2 7tsd

AN@EoF SoM EY F olsAol 2 FEalErt &
Wk ollEt EYF FaEo] e carbaryl, carbendazim,
metribuzin % methomyl®] &G 259 AP EUS A
25 ZHF 96-108, 89-90, 49-53 2 106-108%=A] A5+
29 71540 9 AoE Holu carbofuran®] €84S
EFAHMWE 5em, =°] 35cm)F lysimeter(GEHA 0.25
', B4 1m)E o83t AFsS o 857 §EA1
Bl A9l 8E9ke 748-923%°IU(Lee 5,
1998) 4347+ lysimeter 2 E 2] 73 0.3%C]1AtH=(Lee 5
1994) AFAARE wFo] E w o] AolA carbarleJr
methomyl®] &8ako] 96-108%01 A AA| FAA A &
grjo] AekrE LU TS wjf- wE A=

=3t

o
o

HAe =

e

o] EES 0IEE FRAE FEATAANIS &

TH] Aoz FyEon o] ALl ZA=HYT)
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