sk astE A A6 A45.(2002)
The Korean Joumnal of Pesticide Science
Val. 6, No. 4. pp.300~308(2002)
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4utE = w8 peak FEA= ethoprophos 0.74~3.61 pg/L, iprobenfos 0.35~1.67 mg/L, procymidone 0.16~0.84

mg/L, isoprothiolane 0.16~0.67 mg/L, butachlor 0.15 mg/Lo)3} 45097, peak % EHd7IA] 42 8% fubs
%2 ethoprophos 2~4 pore volume (PV), iprobenfos 3~10 PV, procymidone 5~13 PV, isoprothiolane 4~ 14
PV, butachlor 19~61 PV =£ogirk. dif o] 54 o] 93 & A7, o547 TFZZ A
ethoprophos 9~18!, iprobenfos 17~35%, isoprothiolane 24~54%!, procymidone 21~65% 2 butachlor 105~
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Table 1. Physicochemical properties of soils used

g3} o] T4 olF - 301

pH Organic carbon CEC

Particle size distribution” (%)

Designation 1 < 1+0) (%) (cmolkg)  Sand silt Clay Texture”
Suwon 1 52 0.59 8.8 66.8 218 114 Sandy loam
Suwon 2 58 1.30 112 48.7 300 213 Loam
Suwon 3 4.5 0.51 13.8 38.6 279 335 Clay loam

JUSDA classification.
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Table 2. Water solubilities and Freundlich coefficients of pesticides used

Water Freundlich coefficient
Pesticide solubility Sandy loam Loam Clay loam
(mg/L) K I/n K n K I/n
Butachlor 20 11 0.96 19 0.95 79 1.01
Ethoprophos 700 0.53 0.92 0.95 0.86 0.35 0.97
Iprobenfos 430 1.6 0.87 22 0.87 0.98 0.94
Isoprothiolane 48 25 0.94 35 095 L5 0.99
Procymidone 45 22 095 43 0.93 12 091
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Fig. 1. A Schematic diagram of leaching experiment using
soil column.
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Table 3. Soil bulk densities and porosities in soil column and total leachate volume during soil column experiment for

47 days
Sol Column Bulk density Porosity Pore volume Leachate
length(cm) (g/mL) (%) (mL) Total volume(mL.) No. of PV

10 1.54 385 75.6 6101 80.5
SL 20 1.47 352 138 8015 58.0
30 1.48 34.8 205 6946 338
10 1.41 429 843 5520 65.3
L 20 1.49 41.0 161 4284 26.5
30 1.46 40.0 235 3985 16.9
10 131 477 93.6 5915 63.0
CL 20 1.33 45.3 178 7795 437
30 1.36 45.5 268 10162 379

“No. of PV = [Leachate-15ml(volume attributed by bottom sea sand)}/Pore volume.

EFAR M F543 292 9oiRl ol5HEE A 2§, 2R3 Y pore volume (PV)E LJEPd Lo
Zhe R gtste] o) 59) HRwg wlasget. Fe x 3% 2k =y 3UY S22
cthoprophos 5~ 5% 52}9] 4=l 9% o] F ¥ ¢
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7 30 cm@ 3o 47817F & Lersepe o] EF Aolrt Fri3te] wet niHEAHoR
mL (35 7)F02 2000~5000 mm el )  SVPRE AR Hoh qee] @S olssle
WelolN B2 sto] de 7 wrw game 3 d Aele SEE & 5 oohd A oS

Table 4. Maximum concentrations and recoveries of five pesticides measured in leachates with depth of 10, 20 and
30 cm sandy loam columns

. Column length Leachate
Pesticide
(cm) Crmax(1gfmL) PV V/ Vo 0") SMi/Mo

Ethoprophos 10 6.98 24 0.892
20 2.52 62 0.891
30 2.58 7.8 0.923

Iprobenfos 10 291 41 0.816
20 1.63 10 0.779
30 1.06 16 0.725

Procymidone 10 1.15 11 0.828
20 0.68 19 0.822
30 0.50 22 0.801

Isoprothiolane 10 1.15 7.1 0518
20 0.61 15 0.504
30 0.43 28 0.484

Butachlor 10 0.10 33 0230
20 - - -
30 - - -

Vo0 is the pore volume reduced to 10 cm depth column.
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Table 5. Maximum concentrations and recoveries of five pesticides measured in leachates with depth of 10, 20 and
30 cm clay loam columns

. Column length Leachate
Pesticide
(cm) Crmax(g/mL) PVeumax(V/Vo,0”) SMi/My
Ethoprophos 10 6.98 1.5 0.895
20 6.55 3.8 0.958
30 3,61 6.2 0.957
Iprobenfos 10 4.65 23 0.865
20 3.05 55 0.872
30 1.67 9.7 0.834
Procymidone 10 1.65 6.7 0.958
20 1.08 10 0.875
30 0.84 14 0.905
Isoprothiolane 10 1.44 42 0.453
20 1.00 8.6 0.517
30 0.67 13 0.514
Butachlor 10 0.57 15 0.747
20 0.21 37 0.623
30 0.15 57 0.583

MNoo is the pore volume reduced to 10 cm depth column.

Table 6. Maximum concentrations and recoveries of five pesticides measured in leachates and soil fractions with depth
of 10, 20 and 30 cm loam columns

o Column Leachate Soil fractions with depth
Pesticide >M1/My
length(cm) Cpm(pgfmL) PVomx(V/Vor”) SMi/Mo  Csmas(g/g)  Domas(cm) — ZMs/Mo
Ethoprophos 10 4.10 32 0.868 - 0.019 0.887
20 248 71 0.736 - 0.034 0.770
30 0.74 12 0.607 - 0.053 0.660
Iprobenfos 10 1.88 6.6 0.775 - 0.028 0.803
20 1.07 15 0.685 0.77 14-16 0.062 0.747
30 0.35 29 0.516 032 26-28 0.175 0.691
Procymidone 10 0.83 13 0.793 0.10 6-8 0.028 0.821
20 0.45 25 0.591 1.60 14-16 0.104 0.695
30 0.16 39 0.257 5.14 20-22 0.430 0.687
Isoprothiolane 10 0.77 11 0.517 0.05 8-10 0.015 0.532
20 0.43 23 0.451 0.19 16-18 0.066 0.517
30 0.16 43 0.240 0.54 26-28 0.290 0.530
Butachlor 10 0.03 >61 0.046 0.35 2-4 0.122 0.168
20 - - - 0.68 2-4 0.186 0.186
30 - - - 0.70 0-2 0.166 0.166
oo is the pore volume reduced to 10 cm depth column.
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Table 7. Convection time and mobility class of pesticides calculated from Koc, organic carbon content, bulk density, and

water content in soils at standard conditions”

. SL L CL
Pesticide 5

t. (day) class t. (day) class t. (day) class
Ethoprophos 12 4 o0r5 18 4 9 5
Iprobenfos 28 4 35 3 17 4
Procymidone 37 3 65 3 21 4
Isoprothiolane 42 3 54 3 24 4
Butachlor 176 2 279 lor?2 105 2o0r3

¥Standard condition: moving distance 10 cm, water flux 1 cm/day.

YClassification

: 1 (immobile), 2 (slightly mobile), 3 (moderately mobile), 4 (mobile), 5 (most mobile).
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Table 8. Comparison of convection times in days of five pesticides measured and predicted by convection mobility test

model at same conditions used in soil column test

L Soil depth SL L CL
Pesticide
(cm) M P(CM)” M P(CM) M P(CM)
Ethoprophos 10 14 1.9 23 3.0 1.3 L5
20 2.5 2.7 6.3 8.0 20 22
30 3.6 4.6 11 13 2.6 2.6
Iprobenfos 10 24 44 48 6.0 1.7 28
20 4.1 6.3 13 16 3.0 42
30 74 11 27 26 4.0 49
Procymidone 10 6.4 5.8 9.4 11 50 33
20 7.7 8.4 22 30 54 50
30 10 15 36 47 5.8 59
Isoprothiolane 10 4.1 6.5 79 92 31 38
20 6.1 9.4 20 25 4.6 5.8
30 13 16 40 39 54 6.9
Butachlor 10 19 27 >44 48 11 17
20 40 130 20 26
30 69 205 24 30
“P(CM) : convection time predicted by convection mobility test model.
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Leaching and mobility prediction of butachlor, ethoprophos, iprobenfos, isoprothiolane and procymidone in
soils

Chan-Sub Kim*, Kyung-Hun Park, Jin-Bae Kim and Ju-Hyeon Choi(National Institute of Agriculture Science and
Technology, Suwon, 441-707, Korea.)

Abstract : This study was conducted to investigate the downward mobility of pesticides using soil columns and to
compare the experimental rtesults with predicted values from Convective mobility test model. Five pesticides
including ethoprophos, procymidone, iprobenfos, isoprothiolane, and butachlor were subjected to soil column
leaching test for three types of cultivation soils. The concentrations of ethoprophos, iprobenfos, procymidone,
isoprothiolane and butachlor leached from soil column of 30 cm depth ranged 0.74~3.61 mg/L, 0.36~1.67 mgL,
0.16~0.84 mg/L, 0.16~0.67 mg/L and lower than 0.15 mg/L, respectively. Elution volume to reach the peak of
ethoprophos, iprobenfos, procymidone, isoprothiolane and butachlor in the leachate ranged 2~4 PV, 3~10 PV,
5~13 PV, 4~14 PV and 19~61 PV, respectively. Convection times predicted by Convective mobility test model
at standard conditions were 9~18 days for ethoprophos, 17~35 days for iprobenfos, 24~54 days for
isoprothiolane, 21~65 days for procymidone and 105~279 days for butachlor. Based on these convection times,
ethoprophos was classified as mobile or most mobile, isoprothiolane and procymidone as moderately mobile or
mobile and butachlor as slightly mobile. On the same conditions, convection times from the model were coincided
with those from soil column test in most of the soil-pesticide combinations applied. Therefore, Convective
mobility test model could be applied to predict convection times of pesticides.
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