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Evaluation of Soil Management Practices Using Wild Edible Greens
for Reduction of Soil Erosion in Highland

Jin Ho Joo, and Su-J ung Kim

Department of Biological Environment, College of Agriculture and Life Sciences, Kangwon National University,
Chunchon 200-701, Korea

Highland regions for farming are generally located in slopes higher than 7%, where alpine farming
systems rely on highly input agriculture management with great amounts of chemical fertilizer and/or
compost. Most of the uplands is thus needed to maintain environmentally friendly soil management due to
its impact on soil erosion and runoff during heavy rainfall season. Therefore, the objective of this research
is to evaluate the effect of reduction of soil erosion by applying four wild edible greens (fatsia, goat beard,
leopard plant, and aster). The lysimeter experiment of slope gradients of 15, 30, and 45% was conducted in
an alpine region of Hoengkye, Kangwon, in 2005 and 2006. In 2005, both amounts of soil loss from the
experiment plots cultivated with goat beard and aster were lower than one with Chinese cabbage by about
50%. The amounts of runoff of goat beard and aster plots were also lower than those of the others. An
increase in the slope gradients was accompanied with an increase in runoff. Of the plots of slope gradient of
15, 30, and 45%, S of goat beard plots was 52.50, 108.33, and 171.50 kg, respectively. Soil loss of Chinese
cabbage was 2 to 3 times as high as those of goat beard plots. These results suggest that goat beard and
aster plants with minimum tillage reduce soil erosion compared to Chinese cabbage cultivation.
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Table 1. Chemical properties of the soils used for the lysimeter experiment.

Exch. Cations

pH EC oM Av.P:0s CEC Total N
Ca Mg K Na
1:10 #S cm’ gkg’ mg kg cmol: kg mgkg' = e PO  ——
Lysimeter 6.8 3324 1824 213.78 848 30.26 1844 648 1.38 032

Table 2. Soil texture and chemical properties of different slop gradients and cropping systems in 2006.

Exch. Cations

Slope Crop Texture pH EC OM  AvP.Os CEC NH+N  NOs-N
Ca Mg K Na
110 pSem' gkg'  mgkg' cmolkg' - mgkg' - s Fet1e) 1 V- ——
Fatsia Sandy loam 7.1 455 19.6 209.7 83 333 185 5.6 1.6 02 0.86
Goat beard SL 6.9 21.8 20.8 2369 82 294 174 44 14 03 0.85
15%  Leopard plant Loamy sand 6.8 182 18.0 256.6 83 29.1 193 44 15 04 0.81
Aster LS 6.6 232 170 172.5 8.6 314 213 44 1.1 04 0.82
Cabbage LS 6.6 575 16.7 1932 90 29.1 15.7 4.6 13 03 0.83
Fatsia LS 7.1 272 242 2373 89 339 18.8 55 1.7 03 0.84
Goat beard SL 70 43.6 249 2475 9.0 314 16.2 50 1.6 04 0.82
30%  Leopardplant ~ SL 6.9 382 24 2059 7.7 350 17.9 4.7 1.6 04 0.82
Aster SL 6.9 125 233 191.6 8.6 358 17.6 4.6 1.7 04 0.81
Cabbage SL 6.6 20.7 19.8 176.8 83 258 16.0 4.1 14 02 0.82
Fatsia SL 72 284 219 2100 9.1 330 19.6 6.2 1.5 03 0.82
Goat beard SL 73 255 204 215.1 80 26.3 17.6 49 1.8 02 0.84
45%  Leopardplant ~ SL 72 315 178 2170 80 30.8 174 46 16 04 0.85
Aster SL 6.8 253 219 168.5 95 30.5 227 55 1.7 02 0.85
Cabbage SL 6.8 324 14.1 1850 9.6 350 213 58 1.7 02 0.87

Fatsia (Aralia elata Seem.), goatbeard (Aruncus americannus Rafin.), leopard plant (Ligularia fischeri Turcz.), aster (Aster scaber Thunb.).
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Table 3. Effects of various cropping systems and slope gradients on runoff and soil erosion in the lysimeter experiment in 2005.

Slope Crop Runoff (R) Runoff rate Soil loss (S) S/R ratio
m’ % kg kgm®
Fatsia 9.07 31.90 7725 8.52
Goat beard 8.09 28.46 37.50 464
15% Leopard plant 14.72 51.78 131.88 8.96
Aster 10.13 35.63 46.25 457
Cabbage 14.72 51.78 131.88 8.96
Fatsia 12.64 4446 113.13 895
Goat beard 9.95 35.00 77.38 778
30% Leopard plant 16.54 58.18 125.38 7.58
Aster 12.31 43.30 106.00 8.61
Cabbage 16.60 58.39 189.38 1141
Fatsia 20.00 70.35 163.50 8.18
Goat beard 18.00 6331 122.50 6.81
45% Leopard plant 22.00 7738 17535 797
Aster 17.00 59.80 150.00 8.82
Cabbage 23.00 80.90 284.00 10.92
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Table 4. Effects of various cropping systems and slope gradients on runoff and soil erosion in the lysimeter experiment in 2006.

Slope Crop Runoff (R) Runoff rate Soil loss (S) S/R ratio
m’ % kg kgm®
Fatsia 13.15 34.15 108.15 822
Goat beard 11.73 3046 52.50 448
15% Leopard plant 21.34 5542 184.63 8.65
Aster 14.69 38.14 64.75 441
Cabbage 21.34 5542 184.63 8.65
Fatsia 18.33 47.59 15838 8.64
Goat beard 1443 3746 108.33 751
30% Leopard plant 2398 6227 17553 732
Aster 17.85 46.35 148.40 8.31
Cabbage 2407 62.50 265.13 1101
Fatsia 29.00 75.30 22890 7.89
Goat beard 26.10 67.77 171.50 6.57
45% Leopard plant 30.00 7789 24549 8.18
Aster 2465 64.00 210.00 8.52
Cabbage 31.00 8049 397.60 12.83
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Table 5. Distribution of soil particles collected from soil erosion in 2005.
Particle size
>2 mm 2~1 mm 1~0.5 mm 0.5~0.25mm 0.25~0.1 mm <0.1 mm
%
Range 12~5.7 19.8~31.0 72~392 134~370 29~135 1.7~6.7
Mean 40 264 313 30.5 48 30

Table 6. Chemical properties of the soils collected from soil erosions of different slop gradients and cropping systems in 2006.

Exch. Cations

Slope Crop pH EC OM  AvP.Os CEC NH+N  NOs-N
Ca Mg K Na
110 pSem'  gkg'  mgkg' cmolkg' - mgkg' - s Fet10) 1 - ——
Fatsia 720 6.88 4.00 7.00 12.00 51.20 40.50 5.50 2.70 0.30 0.04
Goat beard 7.10 6.20 4.00 8.00 12.00 48.70 32.80 6.10 2.70 0.30 007
15% Leopard plant 7.00 746 5.00 10.10 13.10 50.40 28.30 5.70 2.80 0.40 0.14
Aster 740 1027 5.00 9.10 12.00 46.90 30.50 790 2.60 0.30 0.05
Cabbage 6.20 10.74 4.00 8.00 11.00 4730 2740 540 2.00 0.30 0.05
Fatsia 6.90 499 7.70 112.80 8.20 31.00 20.60 4.70 1.70 0.20 0.06
Goat beard 6.90 6.96 11.00 121.70 730 31.00 22.60 3.80 1.40 0.20 007
30% Leopard plant 6.90 9.07 8.70 70.90 8.90 39.80 2540 520 1.90 0.20 0.06
Aster 6.90 848 37.00 97.20 9.00 3640 23.90 5.30 1.80 0.20 0.07
Cabbage 6.50 6.71 14.50 114.80 9.60 37.60 19.60 490 1.70 0.30 0.06
Fatsia 7.10 12.59 9.70 130.20 840 2920 21.00 4.70 1.70 020 0.08
Goat beard 6.90 932 12.60 123.10 8.80 31.50 24.80 4.80 1.90 0.30 007
45% Leopard plant 7.00 821 8.10 132.50 8.30 33.80 21.80 440 1.80 0.30 007
Aster 720 6.60 7.50 109.70 7.60 29.90 2590 4.80 1.50 0.10 0.06
Cabbage 7.00 541 8.00 115.10 7.60 46.10 27.90 420 1.60 020 007
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Table 7. Chemical properties of the runoff collected from different slop gradients and cropping systems in 2005.

Slope Crop pH EC T-N T-P
#S cm’” mg L' mg L'
Fatsia 752 66.50 1.16 1.55
Goat beard 726 50.60 0.96 1.13
15% Leopard plant 7.09 65.60 097 202
Aster 7.19 70.30 143 191
Cabbage 7.26 108.10 2.62 308
Fatsia 6.86 2648 2.13 430
Goat beard 6.82 4200 337 1.96
30% Leopard plant 6.67 62.10 6.77 454
Aster 6.72 80.10 9.09 6.24
Cabbage 7.13 96.50 992 20.68
Fatsia 727 67.80 9.18 5.86
Goat beard 6.56 55.70 8.18 6.57
45% Leopard plant 702 72.00 9.75 15.59
Aster 6.59 7150 1044 392
Cabbage 6.74 84.00 2822 25.60

Table 8. Chemical properties of the runoff collected from different slop gradients and cropping systems in 2006.

Slope Crop pH EC T-N T-P
#S em’ mgL’ mg L'
Fatsia 6.99 25.60 8.17 1.84
Goat beard 702 36.70 6.72 1.16
15% Leopard plant 729 74.60 7.64 149
Aster 7.73 68.80 11.94 1.29
Cabbage 702 7120 587 2.13
Fatsia 693 30.50 6.80 127
Goat beard 6.89 41.80 9.65 1.89
30% Leopard plant 6.79 53.30 18.35 3.00
Aster 6.11 118.10 16.10 472
Cabbage 6.38 68.70 16.00 3.10
Fatsia 6.89 3840 28.88 6.12
Goat beard 644 6440 3554 11.80
45% Leopard plant 717 74.50 2719 19.19
Aster 704 56.00 27.89 2.18

Cabbage 6.65 79.50 6492 1.78
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