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Variation of Soil Physical Characteristics by Drainage Improvement in
Poory Drained Sloping Paddy Field

Ki-Yuol Jung*, Eul-Soo Yun, Chang-Young Park, Jae-Bok Hwang, Young-Dae Choi,
Seung-Ho Jeon, and Hwang-A Lee

Coarse Cereal Crop Research Division, NICS, RDA, Milyang, 627-830, Republic of Korea

The lower portion of sloping paddy fields normally contains excessive moisture and the higher water
table caused by the inflow of ground water from the upper part of the field resulting in non-uniform water
content distribution. Four drainage methods namely Open Ditch, Vinyl Barrier, Pipe Drainage and Tube
Bundle for multiple land use were installed within 1-m position from the lower edge of the upper
embankment of sloping alluvial paddy fields. This study was conducted to evaluate soil physical
characteristics by drainage improvement in poorly drained sloping paddy field. The results showed that
subsurface drainage by Pipe Drainage improves the productivity of poory drained soils by lowering the
water table and improving root zone soil layer condition. In an Pipe drainage plot, soil moisture drained
faster as compared to the other drainage methods. Infiltration rate showed high tendency to Piper
Drainage method about 20.87 mm hr' than in Open Ditch method 0.15 mm hr'. And Similarly soil water
and degree of hardness and shear strength phase of soil profile showed a tendency to decrease. From the
above results, we found that when an subsurface drainage was established with at 1m position from the
lower edge paddy levee of the upper field in sloping poorly drained paddy fields Pipe Drainage was the

most effective drainage system for multiple land use.
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Table 1. Physical properties of the soil research field before experiment.

. ) Three phases . Textural
Horizon Depth Bulk density Solid Water Al Porosity Class
cm Mg m’ % %
Apl 0-10 1.18 44.5 40.2 15.3 55.5 loam
Ap2 10-20 1.55 58.6 259 15.5 414 loam
Ag 20-24 1.62 61.2 24.1 14.7 38.8 loam
Bg 24-35 1.60 60.3 223 17.4 39.7 Sandy loam
BCg 35+ 1.60 60.4 25.0 14.6 39.6 Sandy loam
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Fig. 1. Diagram of various drainage systems.
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Table 2. Comparison of the physical properties by drainage methods.
Drainage . . ) + Shear Infiltration &
H Soil depth Bulk d SWC Hardn
methods orzon oft &b ulk density ardness Strength Percolation
cm Mg m> %, VIV mm kPa cm hr'!
Ap 0~17 1.28 35.5 10.0 36.0 0.85
Open
ditch Bg 17~30 1.62 22.0 225 130 < 0.76
1
BCg 30~42 1.60 23.9 23.6 1233 0.04
Ap 0~18 1.36 32.7 11.7 38.0 0.93
Vinyl
. Bg 18~31 1.47 29.1 22.5 58.3 0.83
barrier
BCg 31~39 1.58 21.5 223 132.0 0.21
Ap 0~19 1.24 20.5 10.8 313 1.08
Pi
P B 19~30 1.53 202 21.1 53.0 2,67
Drainage
BC 30~43 1.73 20.1 23.0 127.3 1.20
Ap 0~12 1.35 28.1 15.3 42.0 0.51
Tube
B 12~21 1.64 22.8 21.7 56.0 1.53
bundle
BCg 21~29 1.61 234 235 117.0 0.20

TSWC : soil water content



= EFY vl whE B¢ =04 wst 707

Soil air content (%, w/w)

o

10 20 30 40

T T T

Ap

Soil horizon
w

I Open ditch
BC 1 Vinyl barrier
I Pipe drainage
1 Tube bundle

Fig. 2. Changes of soil water and air content of soil profile
by drainage methods after drainage treatment.
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Table 3. Comparison of soil matrix color by drainage methods.

I UP part (5m)
251 [ Middle part (10m)
B Down part (15m)

Infiltrationrrate (mm hr)
=

Openditch  Vinyl barrier Pipedrainage Tube bundle
Drainage

Fig. 3. Comparison of infiltration rate by drainage position
of the field after drainage treatment.
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Subsurface drainage methods

Soil depth - - - - -
Open ditch Vinyl barrier Pipe drainage Tube bundle
(cm) grayish brown grayish brown grayish brown grayish brown
0-17 7.5YR 4/2 7.5YR 4/2 7.5YR 4/2 7.5YR 4/2
18-30 gray grayish brown grayish olive grayish brown
5Y 4/1 7.5YR 4/2 5Y 4/2 7.5YR 4/2
3143 grayish red grayish yellow brown grayish olive grayish red
2.5YR 4/2 10YR 4/2 5Y 4/2 2.5YR 4/2
43+ dark greenish gray brownish black olive black grayish olive

2G4/1 10YR 3/2 5Y 3/1 5Y 42
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Fig. 4. Comparison of depth to gray horizon by distance at
drainage position after drainage treatment.
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Fig. 5. The variations of water content at different depth in drained plot after rainfall.
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Fig. 6. Comparison of surface soil water content by distance
at drainage position of the field.
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