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Table 1. Physicochemical properties of the tested soils
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pH oM. Particle size (%)

(1:5) (g kg Sand Silt Clay Texture
Taebaek 6.8 1.6 429 385 sicL?
Heongseong 5.0 65 79.1 9.3 117 sLY
Chuncheon 5.7 1.0 36.9 372 259 LY

Isilty clay loam, "sandy loam, “loam

Table 2. Flow velocity of leachate samples collected from three different soil textures and four different gravel

contents of Taeback soil under soil column

SiCLY
N LY Gravel contents (%)
0 20 40 60
Flow velocity(mL h_l) 617.3 131.58 66.7 1724 196.1 2439

a)sz:mdy loam(Hoengseong), b)loam(Chuncheon), C)silty clay loam(Taebaek).
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Table 3. Influence of soil texture and sampling interval on movement of pesticides in leachate samples collected from

soil column
Pesticides Soil Leachates
texture 2L 4L 6L 8L 10L
ug
SicL? 1.36(+0.251) 2.22(+0.348) 1.09(+0.148)  0.15(x0.0211) 0.11(+0.011)
Carbendazim SL” 0.12(x0.012) 0.93(+0.097) 2.09(+0.318) 1.73(+0.246) 1.48(0.196)
LY ND? 0.11(0.012) 0.12(0.022) 0.37(0.069) ND
SiCL 7851(x10.702)  15.39(+2.078) 5.99(+1.098) 4.51(x0.502) 4.03(+0.606)
Carbofuran SL 81.1(+12.226) 0.40(+0.064) 0.08(:0.008) 0.07(0.012) 0.04(0.005)
L 84.56(+8.456) 7.68(+0.758) 1.69(+0.159) 0.69(+0.075) 0.23(+0.019)
SiCL 9.43(+1.132) 6.22(+0.505) 6.24(+0.221) 6.05(+0.505) 6.13(+0.684)
Chlorpyrifos SL 276(+0217)  93.92(+16.419)  19.51(x0.678)  20.52(+2.052) 8.65(+0.912)
L 1.29(+0.144) 1.40(+0.543) 1.39(+0.159) 2.53(+0.090) 1.60(+0.150)
SiCL ND ND ND ND ND
Cypermethrin SL 8.02(+0.801) 7.43(£1.492) 6.96(+0.546) 6.90(+0.650) 7.13(20.559)
L ND ND 373(x0.171)  11.49(+1.122) 7.32(+0.595)
SiCL 7.53(£0.904)  16.06(x1.792)  13.71(x1.227)  11.02(+1.002) 7.55(+0.654)
Dimethomorph ~ SL 4826(+4.826)  30.44(+3.022)  12.70(+1.032) 4.72(£0.167) 2.13(x0.213)
L 2277(£3.981)  1833(£1.998)  10.56(0.421) 7.53(£0.559) 6.34(+0.707)
SiCL 36.88(+3.688)  36.39(x4.150)  3697(x1212)  42.05(x3.805)  45.58(+5.110)
Diniconazole SL 373.07(+28.307) 362.92(+28.505)  99.57(+8.847)  66.11(x7.533)  41.70(x4.070)
L 36.93(23.000) ' 61.89(x5.011)  57.04(£3.576)  55.7(+4.879)  49.66(+0.868)
SiCL 6.17(+0.246) 0.69(+0.058) 0.21(+0.167) 0.64(+0.048) 1.36(+0.126)
Endosulfan SL 13.36(+1.048)  4821(£5.785)  45.57(x7.519)  48.92(+x1.942)  35.71(x2.602)
L 1.14(£0.109) 2.65(x0.251) 1.28(+0.212) 1.70(+0.134) 1.30(+0.045)

a)silty clay loam(Taebaek),b) sandy loam(Hoengseong), °)loam(Chuncheon), 9 not detected
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Table 4. Influence of soil texture and depth on movement of pesticides in soil samples collected from soil column

.. . Soil column
Pesticides Soil texture
Upper Middle Lower
ng
SicL? 5.99(+1.026) 3.06(+0.283) 2.84(+0.060)
Carbendazim sL” 5.37(x0.939) 4.14(+0.346) 3.87(+0.559)
L 4.27(+0.630) 2.73(+0.196) 3.28(+0.523)
SiCL ND” ND ND
Carbofuran SL 2.64(+0.329) ND ND
L ND 2.38(+0.275) ND
SiCL 747.60(+7.467) 51.04(23.163) 18.37(+0.203)
Chlorpyrifos SL 368.97(1£7.239) 144.82(+2.866) 95.70(+8.561)
L 617.18(+59.167) 105.97(+9.591) 35.52(23.112)
SiCL 678.71(+55.549) 56.31(29.014) 55.99(+3.365)
Cypermethrin SL 311.66(+16.685) 23.23(£1.282) 16.91(20.243)
L 473.04(+42.913) 32.30(+0.483) 16.30(x3.087)
SiCL 13.94(+1.632) 19.36(+2.156) 20.57(x0.414)
Dimethomorph SL 0.98(+0.168) 0.74(+0.008) 8.89(+0.541)
L 20.26(+1.860) 8.53(+0.585) 9.54(+0.590)
SiCL 379.15(+£32.601) 306.81(+£57.919) 168.96(£4.667)
Diniconazole SL 44.04(+6.533) 45.56(+5.919) 51.82(+8.454)
L 343.53(£19.607) 147.25(x1.717) 172.80(x1.872)
SiCL 211.95(+10.463) 16.57(+0.654) 4.61(+0.562)
Endosulfan SL 214.98(+35.074) 23.70(+0.799) 7.83(+1.159)
L 107.08(+1.607) 68.36(+0.317) 5.73(0.602)
a)silty clay loam(Tacbaek) ,b)sandy loam(Hoengseong), c)loam(Chuncheon), 9 not detected
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Fig. 1. Comparison of percentage for pesticides between soil and leachate samples collected from three different soils

under soil column

Table 5. Influence of gravel contents on movement of pesticides in leachate samples collected from soil column
packed Taebaek soil

Pesticides Gravel Leachate
content(%) 2L 4L 6L 8L 10L
ug
0 136(:0.251)  222(:0.348)  1.09(z0.148)  0.15(x0.0211)  0.11(x0.011)
Carbendazim 20 1.14(+0.098) 0.24(x0.016) 0.12(+0.021) 0.07(x0.006) 0.15(£0.019)
40 1.08(x0.030)  039(x0019)  101(x0017)  020(x0017)  0.10(x0.011)
60 0.17(x0.027) ND? ND 0.08(+0.006) 0.07(x0.009)
0 7851(x10702)  15.39(x2.078)  599(x1.098)  451(x0.502)  4.03(+0.606)
Catbofuran 20 67.33(19.223)  842(x0486)  2.72(+x0209)  1.00(x0.169)  0.59(+0.093)
40 67.01(+6.024) 14.56(+0.273) 3.22(+0.032) 3.99(+0.778) 1.35(+0.040)
60 70.06(+4.809) 10.69(+0.834) 3.09(+0.061) 1.70(20.197) 0.84(+0.158)
0 943(+1.132)  622(x0.505)  624(x0221)  6.05(x0.505)  6.13(:0.684)
Chlorpyrifos 20 4.87(x0.824) 2.84(£0.307) 0.89(+0.085) 2.63(+0.163) 2.76(+0.118)
40 3.44(+0.236) 2.82(+0.281) 3.18(+0.260) 1.88(£0.037) 2.85(x0.176)
60 2.75(+0.484) 2.80(£0.278) 2.77(£0.148) 2.83(£0.256) 2.93(20.159)
0 ND ND ND ND ND
. 20 ND ND ND ND ND
Cypermethrin 40 ND ND ND ND ND
60 ND ND ND ND ND
0 753(x0904)  16.06(£1792)  1371(x1.227)  11.02(x1.002)  7.55(0.654)
Dimethomorph 20 8.98(+0.758) 18.22(20.107) 17.80(x1.615) 11.71(1.875) 7.79(+0.498)
40 1598(+1.413)  14.84(x1520)  1140(x1.335)  10.06(x0.555)  6.58(+0.132)
60 14.36(+1.090) 18.66(10.601) 12.94(12.220) 11.55(£0.173) 6.68(+0.086)
0 36.88(+3.688)  36.39(x4.150)  3697(x1212)  42.05(x3.805)  45.58(x5.110)
Dini 20 29.32(+2.094) 33.86(15.429) 42.99(14.788) 51.98(+2.823) 61.81(+3.438)
conazole
40 42.72(£2.303) 65.05(£9.045) 72.14(20.786) 44.59(15.436) 53.79(+2.224)
60 38.32(17.234) 56.84(19.944) 61.72(+4.232) 61.95(26.190) 61.20(+2.088)
0 6.17(0.246) ,  0.69(z0.058) 0.21(+0.167) 0.64(£0.048) 1.36(+0.126)
20 4.84(+0.714) 1.93(10.172) 1.88(20.337) 1.97(20.134) 1.98(+0.230)
Endosulfan
40 3.04(20.116)  2.32(:0088)  2.88(x0.068)  2.18(x0380)  2.50(+0.241)
60 2.67(:0.099)  2.68(x0.049)  2.77(:0089)  2.96(x0.104)  2.96(x0.077)

¥ not detected
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Table 6. Influence of gravel contents and depth on movement of pesticides in soil samples collected from soil column
packed Taeback soil

Pesticides cogt{:r:,t?%) Upper Middle Lower
ng
5.99(+0.112) 3.06(+0.148) 2.84(+0.118)
Catbondasin 38.20(+2.133) 2.87(+0.067) 1.50(+0.030)
38.91(+0.582) 3.48(+0.308) 1.39(+0.064)
30.98(+2.103) 2.20(+0.026) 0.89(+0.037)
ND” ND ND
1.16(:0.121) 0.52(+0.009) 0.56(+0.009)
Carbofi
arboturan 2.69(+0.351) 0.68(-0.089) 0.88(+0.007)
1.08(+0.068) 0.52(+0.024) 0.54(+0.008)
747.60(+84204) 51.04(7.031) 1837(x2.072)
— 754.31(+5.025) 90.36(+5.747) 26.23(+1.461)
TPyn 879.68(+129.026) 107.88(+12.193) 32.07(4.122)
854.06(+34313) 109.99(+11.731) 34.80(1.032)
678.71(108.362) 56.31(2.119) 55.99(+5.608)
. 886.23(+67.683) 45.30(+4.206) 26.96(+2.747)
C thrin
yperme 1134.46(+95.760) 54.31(+1.802) 38.08(+3.432)
902.30(+47.289) 55.17(+3.787) 60.85(+3.373)
13.94(2.209) 19.36(+1.792) 20.57(2.291)
. 19.90(+0.480) 13.59(+1.135) 13.66(+0.149)
Dimeth h
criomorp 21.72(+4.124) 12.69(:0.909) 14.41(:0.988)
17.92(+0.978) 13.49(+2.279) 13.67(2.581)
379.15(+59.346) 306.81(+59.844) 168.96(+21.271)
iy 20 516.90(+26.636) 267.03(+30.891) 191.16(+21.604)
Dini !
conazole 40 724.04(+81.588) 216.84(+13.440) 161.77(21.175)
60 446.75(+57.618) 215.81(+4.271) 199.70(+31.537)
0 211.95(+10.903) 16.57(1.500) 461(x0.137)
20 690.46(+98.210) 121.50(19.450) 51.79(+9.758)
Endosulf:
ostttan 40 807.21(+71.081) 118.29(+6.526) 55.29(+2.367)
60 746 82(+93.489) 117.83(+1.762) 64.96(+4.002)
? not detected
100 1—1'—-r—F . - Wsoil

O water

80 H

60 H

40 H

Percentage (%)

20 H

60 0}20!40 60| 0 [20(40}60]| 0 |20|40]60

oo o 20 o

Diniconazole

MENE IS
!

0 |20 40|60 0 '20 4016 60
Carbofuran imethomorphl Carbendazim

Gravel content (%), Pesticides

Chlorpyrifos | Endosulfan |Cypermethrin

Fig. 2. Comparison of percentage for pesticides between soil and leachate samples collected from four different

gravel contents within Taebaek soil under soil column
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Mobility of pesticides in different soil textures and gravel contents under soil column

Sang-Min Lee, Seong-Soo Kim, Dong-Sik Park and Jang-Hyun Hur* (Department of Biological Environment,
College of Agriculture and Life Sciences, Kangwon National University, Chuncheon, 200-701, Republic of Korea)
Abstract : This study was investigated to eclucidate the pesticide mobility in three different soil
textures(Heongseong, sandy loam; Chuncheon, loam; Tacbaek, silty clay loam) and four different gravel contents(0,
20, 40, 60%) of Taebaek soil using soil column. Carbofuran, which ranks the highest water solubility among 7
pesticides(carbendazim, carbofuran, chlorpyrifos, cypermethrin, dimethomorph, diniconazole and endosulfan) was
detected over 87% in leachate samples within all soil types from early sampling time. Amount of 5 residual
pesticides excluding carbendazim and carbofuran were ordered silty clay loam > loam > sandy loam, indicating
pesticide residues are rtelated to percentage of clay contents in soils. Comparing the amount of residual pesticides
in soil column(upper, middle and lower layer), 6 pesticides apart from carbofuran were found in the range of
50~92% on the upper layer of silty clay loam and loam. Mobility of pesticides either in soil or leachate samples
is dependant on water solubility of pesticide and clay content of soil. The results obtained from four different
gravel contents of Taebaek soil were similar to the results of threc different soil textures. Also it was found that
more the gravel contents, faster the flow velocity of leachate water. These tesults possibly provide an idea to

select proper pesticides and to reduce soil and water contamination at alpine and sloped-land.

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