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Runoff and Erosion of Alachlor, Ethalfluralin, Ethoprophos and Pendimethalin from

Soybean Field Lysimeter

Chan-Sub Kim*, Hee-Dong Lee, Byung-Youl Oh, and Young-Deuk Lee" (Pesticide Safety Division, National
Institute of Agriculture Science and Technology, Rural Development Administration, Suwon, 441-707, Korea,
"Division of Life and Environmental Science, Daegu University, Kyungsan, 712-714, Korea)

ABSTRACT: The field lysimeter experiments were undertaken to investigate the runoff and erosion loss of
four pesticides from sloped land by rainfall and to assess the influence of pesticide properties, environmental
factors and agricultural practices on them. The pesticide losses from soybean planted field and bare field
were measured using field lysimeters. Pesticide losses from a series of lysimeter plots of sloped land by
rainfall ranged 0.1 ~0.6% for alachlor, 1.1~4.5% for ethalfluralin, 8§ ~31% for pendimethalin and 0.03%
for ethoprophos, which were 1/3~2.5 times to them in the simulated rainfall study. The erosion loss rates
of pesticides from soybean-plots were 21~75% lower than the ones from bare soil plots. The effect of
slope conditions was not great for runoff loss, but for erosion loss increased to maximum 4~12 times by
sloping degree and slope length. The peak runoff concentration in soybean-plots and bare soil plots were 3~1
278 ugL'1 and 6 ~450 ugl™ for alachlor, 1.1~11.4 HgL'1 and 0.9~16 ugL™ for ethalfluralin, 7~ 42 pegl
and 6~66 ugL'1 for pendimethalin, and 2~53 ugL™ and 0.1~113 ugL™ for ethoprophos, respectively, on
nine different slope degree and slope length plots. Therefore, the differences of the peak runoff concentration
between bare soil plots and soybean-plots were not great.
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Fig. 1. Seasonal precipitation in Suwon in 1999 and 2001.
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Table 1. Annual losses of alachlor through runoff and erosion from soil surface of lysimeter plot cultivated the soybean

in 1999

Condition of

Loss by rainfall

lysimeter plot Runoff Erosion Total (%
Slope (%) SL(m)  Crop Come (lgL)  Loss (%) Cri (mgkg ) Loss (%) otal (%)
5 Soybean 2.5 0.004 - - 0.004
Bare soil 6.3 0.022 0.23 0.091 0.113
10 10 Soybear} 17 0.003 - - 0.003
Bare soil - - - - -
15 Soybean 52 0.002 - - 0.002
Bare soil 6.8 0.013 0.25 0.179 0.193
5 Soybean 280 0.012 - - 0.012
Bare soil 19 0.078 0.29 0.056 0.135
20 10 Soybean 230 0.020 - - 0.020
Bare soil 450 0.106 0.37 0.534 0.640
15 Soybean 150 0.009 - - 0.009
Bare soil 390 0.027 0.14 0.367 0.394
5 Soybean 54 0.006 - - 0.006
Bare soil 15 0.023 0.39 0.080 0.103
30 10 Soybean 103 0.006 - - 0.006
Bare soil 130 0.061 0.19 0.380 0.441
15 Soybean 20 0.009 - - 0.009
Bare soil 150 0.044 0.18 0.484 0.528
Soybean Range 0.002~0.020 - 0.002~0.020
total Average 0.008 - 0.008
Bare soil Range 0.013~0.106 0.056~0.534 0.103~0.640
total Average 0.047 0.271 0.318
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Table 2. Annual losses of ethoprophos through runoff and erosion from soil surface of lysimeter plot cultivated the

soybean in 1999

Condition of

Loss by rainfall

_ lysimeter plot Runoff Erosion Total (%)
Slope (%) SL (m) Crop Chiax (ugL'l) Loss (%) ChMiax (mgkg‘l) Loss (%) otal (%
5 Soybean - - - - -
AAAAA Bare soil 0.1 < 0.001 0.027 0.005 0.005
10 10 Soybear.l 31 0.001 - - 0.001
_____ Bare soil - - - - -
15 Soybean - - - - -
Bare soil 0.4 < (.001 0.071 0.053 0.053
5 Soybean 42 0.003 - - 0.003
Bare soil 0.7 < 0.001 0.052 0.007 0.007
20 10 Soybean 38 0.001 - - 0.001
Bare soil 21 0.001 0.019 0.027 0.028
15 Soybean 53 < 0.001 - - < 0.001
Bare soil 78 0.001 0.019 0.024 0.025
5 Soybean - - - - -
Bare soil 0.6 0.001 0.046 0.008 0.009
30 10 Soybean 36 < 0.001 - - < 0.001
Bare soil 36 0.002 0.026 0.052 0.054
15 Soybean 15 0.001 - - 0.001
Bare soil 113 0.001 0.035 0.092 0.093
Soybean Range 0.001~0.003 - 0.001~0.003
total Average 0.001 - 0.001
Bare soil Range 0.001 ~0.002 0.005~0.092 0.005~0.093
total Average 0.001 0.034 0.034
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Table 3. Annual losses of ethalfluralin through runoff and erosion from soil surface of lysimeter plot cultivated the

soybean in 2001

Condition of

Loss by rainfall

lysimeter plot Runoff Erosion Total (%)
Slope (%) SL(m)  Crop Cwviax (gL Loss (%) Cyme (mgkg?)  Loss (%) °
5 Soybean 52 0.26 0.56 0.46 0.72
Bare soil 4.6 0.27 0.35 0.86 1.13
10 10 Soybean 24 0.28 0.48 141 1.61
Bare soil 7.1 0.20 0.63 2.80 3.08
15 Soybean 7.7 0.24 0.61 1.27 1.51
Bare soil 32 0.20 0.79 3.47 3.67
5 Soybean 114 0.42 0.79 1.16 1.58
Bare soil 2.8 0.45 0.48 246 290
20 10 Soybean 1.1 0.17 0.33 0.80 0.97
Bare soil 1.2 0.21 0.39 1.39 1.60
15 Soybean 6.2 0.25 0.40 2.15 240
Bare soil 0.9 0.17 0.29 231 2.48
5 Soybean 5.1 0.31 0.58 1.11 142
Bare soil 8.2 0.39 0.75 2.75 3.14
30 10 Soybean 89 0.39 140 327 3.66
Bare soil 95 0.49 0.68 4.00 449
15 Soybean 10.0 0.33 1.69 4.67 5.00
Bare soil 16.2 0.41 1.01 3.30 3.71
Soybean Range 0.17~0.42 0.46~4.67 0.72~5.00
total Average 0.29 1.81 2.10
Bare soil Range 0.17~0.49 0.86~4.00 1.13~4.49
total Average 0.31 2.59 291
Bare soil Range < 0.01 0.03~1.03 0.03~1.03
total (1999) Average 0.002 0.42 0.42
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Fig. 2. Concentrations of ethalfluralin in runoff and on soil eroded from the soybean field lysimeter plots in the events

of rainfall in 2001.
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Fig. 3. Losses of ethalfluralin through runoff and erosion from the soybean field lysimeter plots in the events of rainfall

in 2001.
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Table 4. Annual losses of pendimethalin through runoff and erosion from soil surface of lysimeter plot cultivated the

soybean in 2001

Condition of

Loss by rainfall

lysimeter plot Runoff Erosion Total (%
Slope (0/0) SL (m) CrOP Cwax (HgL&) Loss (0/0) Chwmax (mgkg'l) Loss (O/o) ota ( 0)
5 Soybean 2 16 5.2 35 5.1
Bare soil 17 1.8 4.3 6.2 8.0
10 10 Soybean 9 1.3 5.3 11.6 129
Bare soil 30 1.8 6.8 214 23.2
15 Soybean 38 15 6.5 9.9 114
Bare soil 13 15 6.4 17.7 19.3
5 Soybean 41 2.6 8.4 9.5 12.1
Bare soil 13 2.6 42 17.6 20.3
20 10 Soybean 7 1.1 29 7.0 8.1
Bare soil 9 15 47 10.6 12.1
15 Soybean 26 14 2.8 12.2 13.6
Bare soil 6 1.1 3.6 19.7 20.8
5 Soybean 20 1.8 5.8 8.5 10.3
Bare soil 39 2.3 5.8 21.2 23.5
30 10 Soybean 40 15 17.7 213 22.8
Bare soil 31 19 5.7 29.5 31.4
15 Soybean 42 1.3 7.4 249 26.2
Bare soil 66 1.7 7.3 26.7 28.4
Soybean Range 11~26 35~249 51~262
total Average 1.6 12.0 13.6
. Range 1.1~2.6 6.2~29.5 8.0~314
Bare soil total Avegage 18 19.0 20.8
Bare soil Range 0.2~0.5 1.0~13.1 15~134
total (1999) Average 0.3 6.0 6.3
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Fig. 4. Concentrations of pendimethalin in runoff and on soil eroded from the soybean field lysimeter plots in the events

of rainfall in 2001.
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rainfall in 2001.
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