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Table 1. Physicochemical properties of the tested soils

pH oM. Particle size (%)

(1:5) (g kg Sand Silt Clay Texture
Taeback 6.8 1.6 18.6 429 385 SicL”
Heongseong 5.0 6.5 79.1 93 117 sL”

Isilty clay loam, sandy loam
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Fig. 1. Layout of the experimental facilities for the
simulated rainfall test
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Al AR m&o|h 1]:5'—7}_?—9,] opo 71—%7(] 2719 oA AAE 2= endosulfane Z}Z 189, 264%
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Table 2. Influence of slopes and soil depths on movement of pesticides on Taebaek and Heongseong soils under

controlled conditions (Unit : mg kg")

Soil depths (cm)

Slope  Sampling

Pesticides ) Spots 0~5 5~10 10~15
TB” HS” TB HS TB HS
15 upper”  0.14(x0011)  0.16(x0.007) 0.11(+0.011)  0.06(x0.010) 0.06(x0.008) 0.01(+0.0002)
lower”  0.18(x0.023) 0.17(x0014) 0.09(x0011) 0.09(x0.012) 0.02(x0.003)  0.03(x0.004)
Carbendazim 2 upper  0.65(x0.025) 0.05(x0.005) 0.16(+0.027) 0.07(z0.006) 0.11(£0.010) 0.05(=0.006)
lower  026(£0.015) 0.15(z0.007) 0.18(x0.016) 0.08(x0.008) 0.11(x0.008) 0.01(x0.001)
45 upper  0.15(x0.012) 0.15(x0.012) 0.11(x0.016) 0.05(x0.004) 0.09(£0.006) 0.01(=0.001)
lower  0.30(£0.015) 0.17(x0.010) 0.28(+0.038) 0.06(+0..002) 0.12(x0.013)  0.03(x0.005)
5 upper  0.97(x0.047) 1.49(z0.165) 0.16(x0.024) 0.06(x0.004) 0.57(x0.038) 0.01(x0.001)
lower  2.12(20.269) 2.81(x0.223) 0.51(x0.010) 0.39(+0.069) 0.06(x0.007) 0.02(x0.010)
Carbofuran 20 upper  2.73(x0.165) 1.42(+0225) 0.23(+0.022) 0.06(z0.008) 0.05(z0.007) 0.01(=0.0001)
lower  1.31(z0.081) 1.08(z0.086) 023(+0.018) 0.07(x0.014) 0.35(x0.029) 0.01(x0.001)
45 upper  1.92(x0295) 2.38(+0.370) 0.28(+0.049) 0.04(z0.006) 0.01(z0.001) 0.01(=0.0001)
lower  3.87(x0.333) 2.15(x0.037) 0.73(x0.043) 0.03(x0.005) 0.03(x0.005) 0.001(x0.0002)
5 upper  3.38(x0412) 3.29(+0351) 2.21(x0.415) 0.59(z0.068) 0.65(0.106) 0.05(z0.002)
fower  855(z0.319) 3.04(z0540) 1.16(x0.111) 191(x0.080) 0.12(z0.007)  0.05(x0.009)
Chlorpyrifos 10 upper  8.03(20.160) 2.61(x0.076) 1.97(x0377) 0.44(£0.027) 0.24(z0.024) 0.03(z0.001)
lower  7.40(z0.286) 1.99(x0.348) 2.54(+0.452) 0.94(x0.099) 1.76(x0.034) 0.01(x0.003)
45 upper  8.75(x0385) 2.31(10.148) 153(x0.162) 0.50(£0.003) 2.24(z0.096) 0.02(z0.003)
lower  920(20.145) 3.82(x0.228) 2.01(x0.010) 0.57(1+0.052) 3.45(x0.037) 0.03(x0.001)
5 upper  0.86(x0.114)  2.15(10.245) 3.32(x0.225) 0.26(z0.024) 0.19(£0.006) 0.08(=0.014)
lower  3.09(z0.064) 1.32(£0.130) 0.24(x0.033) 047(x0.048) 0.23(x0.024) 0.13(x0.003)
. upper  2.83(+0.514) 1.03(x0.021) 0.36(x0.040) 0.12(20.016) 0.12(x0.011)  0.02(+0.0005)
Cypermethrin 30 .
lower  243(x0.232) 1.12(x0.085) 043(x0.024) 0.15(x0.012)  0.58(x0.045) ND
45 upper  3.50(£0.356)  1.32(+0.153)  0.96(x0.043) 0.15(x0.005) 6.92(z0.075) 0.01(z0.001)
lower ~ 3.54(z0.384) 226(0.184) 0.69(x0.066) 0.25(+0.003) 12.40(=1.520) 0.01(x0.002)
5 upper  0.13(x0.014)  0.12(+0.019)  0.04(+0.007) 0.01(x0.001) 0.01(z0.001) 0.03(0.001)
lower  026(x0.032) 0.09(x0.015) 0.02(+0.003) 0.03(+0.005) 0.01(x0.001) ND
. upper  0.25(x0.039) 0.08(+0.013) 0.22(x0.013) 0.01(z0.001)  0.03(+0.005) ND
Dimethomorph 30
lower  0.01(z0.0004) 0.11(+0.009) 0.04(+0.005) 0.02(x0.002) 0.02(x0.003) ND
45 upper  0.12(x0.016) 0.11(z0.006) 0.03(x0.006) 0.01(z0.002) 0.01(+0.001) ND
lower  0.18(£0.035) 0.15(x0.015) 0.04(x0.002) 0.01(x0.002) 0.01(x0.001) ND
s uwper  381(:0504) 829(x0280) 37240152 047(:0052) 029(:0.038) 003(:0.003)
lower 12.11(£1.492) 35.04(+0.325) 1.15(+0.039) 2.65(x0.104) 0.08(x0.005) 0.03(x0.001)
Diniconazole 20 upper  8.76(x0.539) 4.62(+0.271) 2.23(x0.024) 0.16(x0.030) 0.23(z0.011) 0.02(z0.001)
lower  7.88(x0.622) 3.63(x0.255) 3.21(20.152) 0.70(+0.003) 2.04(x0.032) 0.01(x0.003)
45 upper  10.16(x0.110) 5.59(+0.419) 0.81(x0.080) 0.70(+0.014) 2.44(=0.084) 0.01(x0.0003)
Jower  1043(x1.721) 7.69(x0490) 3.10(:0.074) 1.07(x0.043) 1.97(x0.111) 0.01(+0.001)
5 upper  11.49(+1.050) 11.94(£1.371) 5.02(x0.156) 1.60(x0.122) 2.07(x0.078) 0.06(x0.003)
lower  22.06(+2.162) 9.33(£0.230) 2.71(£0.009) 6.79(x0202) 0.12(x0.016)  0.04(x0.004)
Endosulfan 30 upper  2045(x1.731) 8.87(+)0.614 520(x0.143) 1.33(£0.085) 0.77(z0.041) 0.02(£0.003)
lower  18.45(+2.437) 836(£)0.255 623(x0.164) 2.58(x0.198) 3.68(+0.371)  0.02(z0.002)
45 Uper  2308(:2180) 805(+)0.036 3.63(0.163) 110(:0072) 228(:0.143) 0.01(0.002)
lower 21.67(x2.593) 1.40(+0.993) 4.39(x0207) 1.82(+0.229) 4.84(x0.436) 0.03(x0.001)

“Taebaeck, "Heongseong, “upside of sloped plot, “bottom of sloped plot, “not detected
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Fig. 8. Comparison of pesticide mobility to soil and water samples in Taebaek soils.
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Fig. 9. Comparison of pesticide mobility to soil and water samples in Heongseong soils.
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Mobility of pesticides in different siopes and soil collected from Ganwon alpine sloped-land under simulated
rainfall conditions

Seong-Soo Kim, Tac-Han Kim, Sang-Min Lee, Dong-Sik Park, Zhu Yong—Zhe1 and Jang-Hyun Hur* (Department
of Biological Environment, College of Agriculture and Life Sciences, Kangwon National University, Chuncheon,
200-701, Republic of Korea; 'Laiyang Agricultural College, Qingdao, 266-109, China)

Abstract : Mobility of pesticides can be occurred by run-off and leachate or soil erosion. It is one of the most
important factors for environmental contamination, particularly in steep sloped-land as Gangwon alpine region. In
this study, the mobility of seven pesticides in different slopes and soil textures was investigated by simulated
rainfall under controlled conditions. Simulated rainfall subjected to 60 mm hr' was treated using rainfall simulator
after 12 hr of pesticide treatment. Amounts of the pesticides were measured in run-off and leachate samples. The
soil samples collected after rainfall from upper and lower parts and three different depths of sloped-plot were also
analyzed. At result, all pesticides from the run-off samples collected from Taebaek(silty clay loam) and
Heongseong(sandy loam) soils were detected maximum 96% within 60 minutes after first collection except
carbendazim and cypermethrin which have the lowest water solubilities. From the leachate samples, a similar
pattern was shown as run-off samples but amount of pesticides was lower than those of run-off samples. In soil
samples, the order of the amount of pesticide residues was 0~5 > 5~10 > 10~15 cm of soil depth and no pattem
was shown in upper and lower, and different slopes. Comparing to mobility of pesticides in water and soil
samples, pesticides in soil samples were higher than those of water samples in Taebaek soil. However, the results
using Heongseong soils were in contrast to those of Taebaek soil. These results revealed that mobility of
pesticides can be dependant mainly on soil textures and physicochemical properties of pesticides. Therefore, it can
be suggested that selection of pesticides should be considered for soil texture and properties of pesticide in the
alpine and sloped-land.

Key words : alpine and sloped-land, run-off, leachate, soil texture, pesticide residue, pesticide mobility
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