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Table 1. Physicochemical properties of the test soil

Soll Texture Clay (%) Silt (%) Sand (%) pH OM. (%)
Loam 28 29 43 5.6 1.38
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Fig. 1. Layout of the test plots and apparatus for the simulated run-
off study in the laboratory(1,2,3, test plot; C, control plot).
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Table 2. Average runoff concentration and rate of the selected pes-
ticides

Runoff concentration (ug/L)

Pesticides Runoff rate (%)
Water Soil Total

Alachlor 380310 9.7+11 3991310 14.2
Captafol 3.1+29 39440 7.0x4.2 2.8
Chlorothalonil 8.4+6.1 46+32 55+38 13.2
Chlorpyrifos 3.8+19 32434 7.014.2 79
EPN 7.0+39 23+16 93+51 7.2
Metolachlor 901+1050 39239 9401080 57.0
Phorate 137£118 14+11 151+124 7.1
P. Sulfone 9.9+79 0.8+0.3 10.7t82 -
P. Sulfoxide 29+31 1.8+13 4.7+4.1 -
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Fig. 2. Freundlich adsorption isotherms for pesticides. [1, Alachlor(r=
0.987); 2, Metolachlor(r=0.967); 3, Phorate(r=0.962); 4, EPN(r=
0.996); 5, Chlorpyrifos(r=0.994); 6, Chlorothalonil(r=1.000); 7,
Captafol(r=0.849)]
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338 A AN AR oA A4 AR

Table 3. Adsorption constants of the selected pesticides

Pesticides K 1/n Koc Adsorption equation

Alachlor 162 0438 2024 Y=0.438x+1.208(r=0.987)
Captafol 949 1.049 11856 Y=1.049X+1.977(r=0.849)
Chlorothalonil ~ 21.3 0.496 2661 Y=0.496%+1.328(r=1.000)
Chlorpyrifos 2070 1024 25860 Y=1.024x+2.316(r=0.994)
EPN 2579 1468 32219 Y=1.468x+2.411(r=0.996)
Metolachlor 156 0741 1949 Y=0.741x+1.192(r=0.967)
Phorate 341 0480 4260 Y=0.480%+1.532(r=0.962)

=-0.55 log WS+3.64)% S&+&/5 ERiAITE o83 A
22 2(log Koc=0.544 log Kow+1.377)2 Aetstd i,
Rao%} Davidson& S&-2/8 BujAGE o]-&3lo] A4t
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AN Arte ESFFAA TS FAESESY 84, 282/
E BAITE SAZ o ATREY gl ol ALt
4 4, 5(log Koc=-0.440 log WS+4.424, log Koc=0.664
log Kow+1.176)E =233t o] 5719] Alt2lel o3
EGETHATE AMdstan A9 vundg o Al
5(log Koc=0.664 log Kow+1.176)7} 7} A&X]o) =4
g A2 Jehd ¥ FE4FA 25 A3 AHeS
Aok olw ARRE FAlweke] F8A3 EujAFXE=
Pesticide manual®°]1} TOMES plus®A& & ©]-£3}% 1,
el AX 87} ¢l e 7%= PCHEM program™®$ o]
£33 =23 A28ttt PCHEM programol o3 2-uj
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KB
3 B, Al B Sol 43 v Fo3 dxFe
holzz Adel AHg# Fote) 2setd 535004
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T84, BAFAAS, 282/E BuiAss 2899
FRBAE Lottt

2 AT+ de 93 H5& ol AFSl
o)t Box A FEE AEE T3 AAH 9719
F%(Table )& FuZ 3tH 3, AA7F-So0 28 A

o] F2& A2+ 19719 FH(Table 4)S 12 g e

o, @dzzio] opd 3¢9 A7y XY, EA
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oz21 484 (Water solubility)

Foke] 840 AU FE& 4EEA
s B A#ASE r=0.923(Fig. 3)22 #&£3
g4 7] FBAdo] Bdt) ol 840 &8-S AR}
= ¢ B2 7198 s AL ou)ditt 2y 38R
BE o] &3ty AL A3 3 X FE4E
A {log Y=0.386 logWS-0.503(r=0.595)11} #7450l
o8 TFFEAY Alog Y=0.261 log WS-0.366(r=
0.575)1= A2 & Aol7} §lo] F8437E 4RAAZ A
YA ¢& Aoz Jepth ueA 2FEANAE
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=
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% ou EGFAAFSE AN L, TdAE
of o3 ATl o3 H¥xF FE4F AHIlogY=
-0.457 logKow+1.535(r=0.683)1¢} A1173-¢-l 3 £3
FE 23827 logY=-0.362 logKow+1.105(r=0.735)1 29
SehE/E BulAsX = AUl gelu TR oA 4
BAjo] A Aol7} Al Fokth & BuljAlTA= thE 373
2 @9le 93] ke AA W] gonz Hujel 7 gl
o} fE&ol vIXjE JFo] FAIE A2 JAZI
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Table 4. Runoff rates of pesticides reported in simulated and natural field runoff experiments(iiterature values)

Simulated Field Data**>**” Natural Field Data"*645%"

Pesticides Runoff rate(%) Pesticides Runoff rate(%) Pesticides Runoff rate(%)
Alachlor 4.73 Alachlor 1.03 Fonofos : 0.36
Atrazine 417 Atrazine 2.44 Hexazinone 0.53
2,4-D 0.25 24,5-T 2.06 Metolachlor 6.5
Carbofuran 6.0 Azinphosmethyl 0.32 Metribuzin 12.0
Cyanazine 11 Chlorpyrifos 0.2 Permethrin 0.01
Fonofos 18 Cyanazine 151 Picloram 3.2
Propachlor 1.9 Dicamba 4.25 Propazine 6.7
Terbutryn 0.3 Diphenamid 445 Simazine 2.83
Trifluralin 0.1 - Fenvalerate 0.29 Trifluralin 0.3

Fluometuron 1.0
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" Y = 0.0818 WS + 5.317(r=0.923) logY= -0.329 log Kow+2.292(r=0.687) logY= -0.488 log Koc+2.872(r=0.635)
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Fig. 3. Relationship of runoff rates and physicochemical properties{water solubility, octanol/water partition coefficient, soil adsorption coefficient)
using laboratory runoff experiment data. )

Table 5. Prediction and conversion equations for estimating runoff rates from the field by natural rain

Equations for runoff rate prediction

EER Y,=0.402 % (0.0918 WS+5.317)+0.299 X 10exp(-0.495 log Koc+2.874)+0.299 X 10exp(-0.329 log Kow+2.292)
Y,=0.2812 % 10exp(0.261 log WS-0.366)+0.3594 X 10exp(-0.545 log Koc+1.747)+0.3594 x 10exp(-0.362 log Kow+1.105)
of| 219" Y,=[el34] 2/4124] 1]XR
ka0 Yy Abad7FS-ol| 27 FA A ] $E-5(%)
R: 913759l 9% AdaA 9] §58 A=2](%)
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%t AN {FE&llogY=-0.545 logKoc+1.747(r= chlorpyrifos 0.46%, EPN 0.50%, metolachlor 2.45%,
0.735)1& Hlwshd AAXGNM Y FE2&37 EFTHA phorate 0.49%Z HdZHAom, HA AAXGHAH Z
T AU ERTE 3ol w9 (Table 4)9+ ®lma] 29 alachlor®] F&&< 1.03%,
o] o] FE&H T st Ade #AA) chlorpyrifos 0.2%, metolachlor 6.5%2 d&&X|9} & 2}o]
£ vl 2 A3 AFEAGANAN 84579 daadol 7F AATh & ol e Ag AMEEH APE s
¢ 2o, 1 olgle] AFzHeME AURE AEA oL Fore] ETisiety AATE ol &siAv, 2 Al
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3o EGEFHAT 784, SEE/E BulAeA] 3709 2 paEY, FASAC d3E vEd JFeAde] B2 woF
AAE 1T FEE AT "IN E AR o] +AeEHE A4t FuAgs 289 7 UE A
o2 AR
REsds
FrEE A3S Ao FEE AFAS fEddEY W (= L
A EFFAAT, T84, BolATt frEeTte] daAs
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Study on Pesticide Runoff from Soil Surface-lll

Runoff of Pesticides by Simulated Rainfall in the Laboratory

Kyun Kim*, Dong-Hyuk Yeom, Jeong-Han Kim, Sung Kyu Lee, Yong-Hwa Kim and Chang-Kyu Park’
(Toxicology Research Center, Korea Research Institute of Chemical Technology; 'Department of Agricultural
Chemistry, College of Agriculture and Life Science, Seoul National University), Suwon 441-744

Abstract : In the laboratory experiment, concentration and rate of runoff of 7 pesticides were measured under
the simulated rainfall. Total runoff rate of metolachlor, alachlor, chlorothalonil, chlorpyrifos, EPN, phorate and
captafol were 57.0, 14.2, 13.2, 7.9, 7.2, 7.1 and 2.8%, respectively, and the average runoff concentrations were
940, 399, 55, 7.0, 9.3, 151 and 7.0 pph, respectively. Significant relationship was observed between the runoff
rate and water solubility in the laboratory experiment(r=0.923). Even though not very high, relatively sig-
nificant results were obtained in other experimental conditions. Based on the results, runoff rate prediction[Y=
0.2812 x 10exp(0.2611ogWS-0.366)+0.3594 x 10exp(-0.545logKoc+1.747)+0.3594 X 10exp(-0.362log Kow+1.105)]
and conversion equations were calculated to investigate the possibility of estimating runoff rate in the field by
natural rain. Calculated runoff rate by conversion equation was similar to experimental result with captafol in
the field while 6 times higher result was obtained by the prediction equation. Therefore, those prediction and
conversion equations derived from the laboratory experiment data and physicochemical properties of the pes-
ticides could be used for the prediction of field runoff rate of pesticides by natural rainfall.

Key words : pesticide, runoff rate, water solubility, partition coefficient, soil adsorption coefficient
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