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Fig. 1. Changes of concentration of the diazinon and
metolachlor adsorbed to soil with shaking time.
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Fig. 2. Freundlich adsorption isotherms of diazinon at
25 in the soil used in runoff study by two sorption
methods.
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Fig. 3. Freundlich adsorption isotherms of metolachlor at
25C in the soil used in runoff study by two sorption
methods.
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Table 1. Adsorption and desorption coefficients of the pesticides used on the soil

.. Initial conc. in Adsorption Desorption
Pesticide . B
solution (mgkg ") Kd Koc Kd Koc
Diazinon 0.1~10 39~6.6 (4.1)" 380 53~6.6 5.2) 480
Metolachlor 0.1~10 1.2~23 (1.6) 150 1.8~23 (2.0) 190

YA value in parenthesis is average.

Y] (Kmax/min)= metolachlor 1.87, diazinon 1.68°]%117,
2Ol (Kmax/min)= metolachlor 1.29, diazinon
12308 Jept 22l ost F3A¢ =
o] EA9 ATk o3 JFS A P Ao

gl= ATk

F woke) E) U@ FRY FEE WA 9
sl APYFE 20 FARNALY BIRS 37)
Ba7lE FREMAT Kooz Bad E 1o 4

Rt 5 F2bdo] 93 diazinon®] Koc FHe

3807 4800|312 o]A-2 European Food Safety
Authority(EFSA)2] S22 72E R 142006)°1 AAE 4
T B0 tie 413~7607 FL3 HY ol £33
t}. Metolachlor®] Koc 72 1503 190°]A=H
European Commission(EC)S] s45E 7€ HERIA
(2004)°] E.1H S-metolachlor®] 9% Eol| 3t Koc
Z47kd 2269 333 2HT FAAY. F sy
KocZtS %= Soil Survey and Land Research Center
(SSLRC)9) ©]FA #-F7IFRoberts, 1996) 0.2 ¥

Table 2. Losses of diazinon through runoff and erosion from soil surface by rainfall simulation and its residue

distribution in soil profile after the third rainfall event

Rainfall Slope Loss by rainfall Soil residue
scenario (%) Event Runoff(%) Erosion(%) Depth(cm) Residue(%)
Total 0.33 0.06 Total 0.5
10 Ist 0.25 0.01 0~5 0.5
2nd 0.07 0.04 5~10 -
. 3rd 0.01 0.004 10~15 -
Scenarlo I ..............
Total 0.56 0.17 Total 0.7
30 Ist 0.46 0.02 0~5 0.6
2nd 0.08 0.13 5~10 0.03
3rd 0.01 0.01 10~15 -
Total 0.23 0.04 Total 0.8
10 Ist 0.15 0.01 0~5 0.7
2nd 0.07 0.03 5~10 0.1
) 3rd 0.01 0.001 10~15 -
Scenario I1
Total 0.30 0.15 Total 0.9
20 Ist 0.21 0.03 0~5 0.8
2nd 0.08 0.12 5~10 0.1
3rd 0.02 0.01 10~15 -
Total 0.06 0.08 Total 05
10 1st - - 0~5 05
2nd 0.05 0.06 5~10 -
Scenariolll 3rd 0.01 0.02 10~15 -
Total 0.13 0.14 Total 0.2
30 Ist - - 0~5 02
2nd 0.11 0.11 5~10 -
3rd 0.02 0.03 10~15 -
Scenario Range Total 0.06~0.56 0.04~0.17 Total 0.2~09
total Average Total 027 0.11 Total 0.6
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Table 3. Losses of metolachlor through runoff and erosion from soil surface by rainfall simulation and its residue
distribution in soil profile after the third rainfall event

Rainfall Slope Loss by rainfall Soil residue
scenario (%) Event Runoff(%) FErosion(%) Depth(cm) Residue(%)
Total 0.80 0.08 ' Total 333
10 Ist 0.30 0.01 0~5 11.7
2nd 041 0.05 5~10 18.7
3rd 0.09 0.01 10~15 29
Scenario I
Total 0.99 024 Total 313
30 1st 041 0.02 0~5 13.6
2nd 045 0.16 5~10 10.9
3rd 0.14 0.07 10~15 6.8
Total 0.54 0.06 Total 332
10 Ist 0.19 0.01 0~5 7.6
2nd 0.28 0.05 5~10 157
3rd 0.07 0.01 10~15 9.9
Scenario [T
Total 0.77 0.20 Total 284
30 1st 0.24 0.03 0~5 8.3
2nd 0.44 0.13 5~10 16.0
3rd 0.10 0.04 10~15 472
Total 0.44 0.13 Total 21.0
10 1st - - 0~5 18.7
2nd 0.18 0.07 5~10 23
. 3rd 0.25 0.07 10~15 -
Scenariolll
Total 0.93 0.23 Total 14.7
30 1st - - 0~5 12.5
2nd 0.66 0.12 5~10 22
3rd 0.27 0.10 10~15 -
Scenario Range Total 0.44~0.99 0.06~0.24 Total 14.7~33.3
total Average Total 0.75 0.16 Total 27.0
3 diazinon¥} metolachlor= moderately mobile (75< diazinon®] o}tz AWEE £354d <93t
Koc <500) G&o°l 3|33Fo™, McCall 5(1980)2) diazinon frA¢] tFEo] 12k FAAANA BAEA
ol5Ad WHAE &3l diazinon¥} metolachlors F I FAES o3t FAe g FY A9 vt
7H) 2 g 23 BF medium mobility F NAZ 22 FARAANAN =4 JEET oA
woll &3ttt diazinon®] E% Ao wWE EI&ErE et 2
ab o] dojid A7ldle EY F HFHo] 433
AF74-¢o] 23 diazinond] = E01E%7) ‘IH-E'—EE "gﬁg‘:} oz g _;}_%% 3zt
A5 A 7 Q1E73% HelTY diazinon 25 TE ¥ EY AREo] AHHZEFY 02~09%°1
AL FE5d g FEo] HF 01~06% +F T Aol 93t R %‘%‘jr EdEgE JRF
Ol FAEG 3t FRo] 01~02% FFo|% o] tiFFo] EFAM EA 5 cm WY el &3}
o, A4 FAEL 01~07% F=o|U2 FAFe Rew, ¢ AL 29 Afdde EA 5~10 em

o o

2 Hashd §E25d 9% 7dEr) 258 A & 01%7F Rste 8 AFF] /M g%e

< AeE Yveht &Izt au FFAe] F 2709 AF AvE L 29 Aol diazinon©] 7Y 2

metolachlor®} Bl o]} o] o)F3d ARoz vehgth fAd g ArE9)
I3 Y metolachlor?}+= =22] diazinond] 1% &4 4T 7ke Ao E AR 30%9 —?—7} 10%

o 2zt fAFF WF FA dehgted o %

fo Hr

M oft



21373

$-9} A =7 2o AW e S

°]-¢3} diazinon¥} metolachlor®] 3% H7}

285

Table 4. Annual losses of diazinon through runoff and erosion from the soil surface of lysimeter plot cultivated the

soybean in 2000
Condition of lysimeter plot Loss by rainfall
Runoff Erosion Total
Slope(%)  SL(m) Crop Conc.max(ug L’l) Loss(%) Conc.max(mg kg’l) Loss(%) (%)
5 Soybean 40 0.06 0.34 0.48 0.54
Bare soil 32 0.02 0.05 0.27 0.29
10 10 Soybean 0.8 0.01 0.02 0.02 0.03
Bare soil 53 0.10 0.14 0.34 0.45
15 Soybean 14 0.03 0.08 0.13 0.15
Bare soil 31 0.05 0.14 0.42 0.47
5 Soybean 7.2 0.14 0.13 0.16 0.30
Bare soil 38 0.02 0.01 0.22 0.23
20 10 Soybean 6.8 0.07 0.03 0.13 0.20
Bare soil 5.8 0.06 0.25 0.23 0.29
15 Soybean 4.5 0.05 0.02 0.14 0.19
Bare soil 4.1 0.04 0.22 0.19 0.23
5 Soybean 1.7 0.05 0.03 0.26 031
Bare soil 25 0.01 0.02 031 0.32
30 10 Soybean 3.7 0.15 0.05 025 0.39
Bare soil 53 0.10 0.22 0.40 0.50
5 Soybean 94 0.08 0.19 0.26 0.34
Bare soil 16.3 0.09 0.42 0.23 0.32
Soybean Range 0.01~0.15 0.02~048  0.03~0.54
total Average 0.07 0.20 0.27
Bare soil Range 0.01~0.10 0.19~042  023~050
total Average 0.05 0.29 0.34
achlor®] 749} §A1R Aog AerE i) el 8~19%, EAY 5~10 em FEole 2~19%7F &
F39, EA 10~15 cm FE= AUl 17 2
A-F75o 9% metolachlord) §& o] AL 3~10%7} BEFGoL; ArvkEle 3¢ AL
2 AdEled 7 Q3gs zm;u metolachlor o AEHA VWO WA wUsA B Ao
FAS FEF0) 9P ppol AP 05-10% F  hehdth
TOIRT FAEPA 9@ ROl 01~07% FFe]  HA0) W BATY JBL AV B3 A
Aov, BAJSRE HlwEA fFE5ol o3 F4o ey ZANE 30%9 A7t 10%0] wiste] A
2 B% we Aoz veht £4aEst 20 FH fAZ] 04~10 W FREN, FEFO &%
ol A oAl §Ao] wdE Aoz FAaHI. FAEE frETT 59 Aol2 & 5 3oy, &
A% A7PEEE 200 mmol HPHE ABFLE A ARGe] AF FARY Fole EYF AAF 93
X3 A7 14 A9 72 Fo 100 mmo] Z97F & o e v o AAEY
A%l Bale] Hob gaFo] ANHRoBE okt A
< AR YEhRon, FU% B Fde B EF lysimeterol A 9] diazinon®] 3
A EGSE el el v 4% Aok uATY A% AR Y AR i
ARHe Aeg A7tE A diazinon®] &l A3 FATFE Xl ol wiste
B9 sAelBel EUAEA VAL 4L % 001-010% FEIRLH 5% F49 mE AT
G5}7] aiel 33 2 & woke) AFAT BEAW L 0.19-042% FEOIY AT A FAFL
BEXE 2Y 2 23 A4 AFFE AHUF diBl 1 023~050% FEoE UEht AFFSET FAF
5~33%olAth EAERE EEON BEA 5 em B9 014~073%F AAHoZE & dXFe= Rog A
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Table 5. Annual losses of metolachlor through runoff and erosion from the soil surface of lysimeter plot cultivated the

soybean in 2000
Condition of lysimeter plot Loss by rainfall
Runoff Erosion Total
Slope(%)  SL(m) Crop Conc.max(ig L") Loss(%) Conc.max(mg kg)  Loss(%) (%)
5 Soybean 13 0.11 0.17 0.52 0.62
Bare soil 5 0.08 0.70 1.08 1.15
10 0 Soybean 15 0.09 0.05 0.10 0.20
Bare soil 29 0.35 042 1.53 1.88
15 Soybean 10 0.17 0.17 041 0.58
Bare soil 40 0.15 0.69 1.59 1.75
5 Soybean 31 0.55 040 047 1.02
Bare soil 28 0.28 0.04 0.90 1.18
20 10 Soybean 14 0.14 0.06 041 0.56
Bare soil 0.30 0.23 0.69 0.99
15 Soybean 042 0.04 0.39 0.81
Bare soil 6 041 0.39 0.77 1.18
5 Soybean 13 0.50 0.07 0.90 1.40
Bare soil 0.68 0.06 1.38 205
0 10 Soybean 0.78 0.07 045 1.34
Bare soil 10 0.39 0.80 1.39 1.78
15 Soybean 15 1.01 0.33 0.85 1.86
Bare soil 21 222 0.60 0.84 3.06
Soybean Range 0.09~1.01 0.10~090 0.20~1.86
total Average 0.42 0.50 0.93
Bare soil Range 0.08~2.22 069~159 099~3.06
total Average 0.54 1.13 1.67
Ao, UATe) fA%e ouke 2000d 79 AT AS AAE 2 BAVE lysimeterd
299 49 ZTHF 333 mme] 99 BE B metolachlor®] &0 g FAFS APl v}

o f4 wieln.
FTAMTFY FEF 2 FEAESN 93 4
Z+7E 0.01~0.15%% 0.02~048% 0190 ZAqu)

Fo FAEL U7 FUB vge] HRHoE
AR 2ad AR vehded AuTelds

metolachlor®] 72-$-9} Zo] E
Aoz AgdEg. FAEA

Z diazinon®] HI1EEE FAWT 2 JAT Az
1~9 pg L' 2 3~16 pg L' 309101, EPAQ2004)
o Hy® 1,058 AFF FAIRA 5155 g F

diazinon®] HI1EE 38 pg L'F HS8E £Fo]nh

X7 lysimetero] A 2] metolachlor®] &

o 01~22% FEOINLH EY FAd BE A%
2 07~16% FEIU AT AA
1.0~3.1% 28 veh} 37394y
H)3l lysimeter £ A0 86% A= =
e, fFE5d o3 FAFE v oy EY
Ao o3 FATFL Iysimeter TS A7} QAF
A viste] 48] A% =A deERgTh oA
diazinon®] 7-9} w}7HAZ 20009 7€ 22?4_4 &
-l o H) 256 kg m”) EYF HA wjRelgoh
(19501 EFFEFAA 4d B AAT
FE2A4Y 2] 93PH metolachlore] A=
€ 10~63 g ha'! WHE FLdde A
ory, A F iyl I 24% FFoIATH
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Runoff of Diazinon and Metolachlor by Rainfall Simulation and from Soybean Field Lysimeter
Chan-Sub Kim', Byung-Moo Lee, Byung-Jun Park, Pil-Kyun Jung, Ju-Hyeon Choi and Gab-Hee Ryu(National
Institute of Agriculture Science and Technology, Rural Development Administration, Suwon, 441-707, Korea)

Abstract : Three different experiments were undertaken to investigate the runoff and erosion loss of diazinon and
metolachlor from sloped-field by rainfall. The mobility of two pesticides and which phase they were transported
by were examined in adsorption study, the influence of rainfall pattern and slope degree on the pesticide losses
were evaluated in simulated rainfall study, and the pesticide losses from soybean field comparing with bare soil
were measured in field lysimeter study. Freundlich adsorption parameter (K) ranged 1.6~2.0 for metolachlor and
4.0~5.5 for diazinon. The K values of pesticides by the desorption method were higher than those ones by the
adsorption method. Another parameter (1/n) in Freundlich equation for the pesticides tested ranged 0.96~1.02 by
desorption method and 0.87~1.02 by adsorption method. By the SSLRC’s classification for pesticide mobility of
diazinon and metolachlor were classified as moderately mobile (75<Koc <500). Runoff and erosion losses of
pesticides by three rainfall scenarios were 0.5~1.0% and 0.1~0.7% for metolachlor and 0.1~0.6% and 0.1~
02% for diazinon. Distribution of pesticides in soil profile were investigated after the simulated rainfall events.
Metolachlor was leached to 10~15 cm soil layer and diazinon was leached to 5~10 cm soil layer. Losses of
each pesticide in the 30% of sloping degree treatment were 0.2~1.9 times higher than those ones in the 10% of
sloping degree treatment. Pesticide losses from a series of lysimeter plots in sloped land by rainfall ranged 1.0~
3.1% for metolachlor and 0.23~0.50% for diazinon, and were 1/3~2.5 times to the ones in the simulated rainfall
study. The erosion rates of pesticides from soybean-plots were 21~75% lower than the ones from bare soil plots.
The peak runoff concentration in soybean-plots and bare soil plots were 1~9 pgL” and 3~16 gL’ for diazinon,
7~31 ugL’1 and 5~40 ng'1 for metolachlor, respectively.

Key words : runoff, erosion, adsorption, diazinon, metolachlor.
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