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Assessment on Water Movement in Paddy-Upland Rotation Soil Scheduled
for Ginseng Cultivation
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ABSTRACT : This study was conducted to assess water movement in paddy-upland rotation soil scheduled for ginseng cul-
tivation through the measurement of infiltration and permeability of soil water. Soil sample was divided with four soil layers.
The first soil layer (to 30cm from top soil) was loamy sand, the second and the third soil layers (30~70 cm) were sand, and the
fourth (<120 cm) was sandy loam. The soil below 130 cm of fourth soil layer was submerged under water. The shear
strength, which represents the resisting power of soil against external force, was 3.1 kPa in the first soil layer. This corre-
sponded to 1/8 of those of another soil layer and this value could result in soil erosion by small amount of rainfall. The rates
of infiltration and permeability depending on soil layers were 39.86 cm hr” in top soil, 2.34 cm hr'! in 30~70 cm soil layer, 5.23
cn hr' and 0.18 cm hr' in 70~120 cn soil layer, with drain tile, and without drain tile, respectively. We consider that ground
water pooled in paddy soil and artificial formation of soil layer could interrupt water canal within soil and affect negatively
on water movement. Therefore, we suggest that to drain at 5 m intervals be preferable when it makes soil dressing or soil
accumulation to cultivate ginseng in paddy-upland rotation soil to reduce failure risk of ginseng cultivation.
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Table 1. Soil particle size distribution and soil texture at each soil depth.

Particle Size Distribution (%)

Soil Depth (cm)

Soil Texture

Sand

Silt

0~30
30~70
70~120
120 <

85.5
87.6
87.1
70.0

9.9
8.0
9.9
21.4
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Table 2. Soil physical properties.

Soil Depth (cm) SWC (%, viv) Soil Temperature (C) Hardness (mm) Shear Strength (kPa) Bulk Density (g/cr)
0~30 15.7 29.6 9.0 3.1 1.46
30~70 171 26.9 16.7 24.0 1.70

70~120 24.7 24.8 8.2 23.0 1.62

120 < 25.5 23.2 13.5 27.7 1.62

Table 3. Soil chemical properties.
Soil Depth pH EC OM NO;'N Av. P205 Ca K Mg
(cm) (1:5) (dSm™) (gke™ (cmol+ kg™ (mg kg ™) (cmol+kg ™)
0~30 6.50 0.10 1.8 0.1 46.7 2.6 0.1 0.5
30~70 6.83 0.08 0.6 0.1 28.5 3.1 0.1 0.6
70~120 6.61 0.08 1.6 0.1 31.5 2.3 0.1 0.5
120< 6.48 0.25 15.2 0.1 66.4 2.7 0.2 0.7
Optimum Range* 5.0~6.0 0.25~0.5 15~20 100 > 70~200 20~45 0.2~0.5 1.0~3.0

*Ranges of proper soil chemical property recommended for ginseng growth

Table 4. Saturated hydraulic conductivity in the soil.

Soil Depth (cm) Measurement Depth (cm) Saturated Hydraulic Conductivity (cm hr™)
0~30 0 39.86
30~70 50 2.34
Tile Drain Non-Tile Drain
70~120
80 5.23 0.18
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