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Desalinization Effect of Subsurface Drainage System with Rice Hull Packing
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Abstract

The main purpose of this study is to seek desalinization effect of subsurface drainage
system with rice hull packing in Dae-Ho Reclaimed Land. After 4 years installed sub-
surface drainage system, distribution of drained water electric conductivity(ECw) was 4.4
3~12.78 dS/m. The soil profile showed partial development of the soil structure and
compaction of subsoils with increased bulk density. The bulk density of the subsoil was
1.42~1.66 g/cms. which might limit root growth. The soil color changed near the drainage
pipe line. Distribution of soil extract solution ECe and SAR as subsurface drainage pipe
position and drainage canal distance showed desalinization effect of subsurface drainage

system with rice hull packing as widening effective zone of subsurface drainage pipe.
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Table 1 Water salinity of irrigation canal

= 3-5%°1 E3stqct

AA S A dAO 3 B dE ded
ZA487) SiEke) wiAd4del skt 1997 d e B9
A AL Fig 13 FASH gAMSFA4A Fig. 2
HgRol A 3 WE (et F3 E ()M
ZAMEH AT FRAGAR FHFF BFY 4ol 60
cmol M vl olF - A (very dark gray, 7.5
YR3/1)o2 AgA 7hHAe] 43| Mg {35}
2 Adled, 6~60cmoAlAME WS %R 7
(very dark grayish brown, 25Y3/2) & 4t3lel] <]
3 237t APHT ULSE B FPL, BE
ANz vhg o A (very dark grayish
brown)2.2 EFYsh} EMo] 10YR3/2Z #4435}
7} o AP AR

GAZH dABANE EA9 Wbt 3y &
AR gt & E o] 20 cntA = o
F & #A(dark brown, 75YR3/4), =& 34 &
ZH(5Y5/3) 2 HIsE AN, FALE B

and subsurface drainage outlet water

(unit : )
- 1997 1998
Date position Apr. Jun. Aug. Oct. Feb, Apr. May Jun, Sep. AVG,
Irrigation canal 181 1.03 0.84 0.88 0.80 0.58 1.36 1.42 0.44 1.02

Subsurface drain

4.43 8.18 5.59 7.62

10.3 1278 | 11.70 5.62 241 7.63

outlet
Table 2 Soil color, bulk density and three phase distribution
" Depth Soil Bulk density Three phase(%)
Position 2
(cm) color (g/cm”) Solid Liquid Gas
0-10 10YR8/6 . 1.45 54.79 25.76 19.45
Subsurface drain pipe 10-30 5YR6/4 1.46 55.66 31.54 12.80
( customary ) 30-60 5Y4/1 1.42 53.62 27.52 18.86
60-90 75Y4/1 1.54 58.15 35.50 6.35
0-10 75YR8/6 157 59.24 28.23 12.53
between 10-30 2.5Y4/2 142 53.70 31.06 14.72
Subsurface drain pipe 30-60 75Y5/1 1.66 62.75 32.18 5.07
60-90 7.5Y4/1 1.58 59.66 36.92 342
o 0-10 10YR7/6 1.48 52.19 2745 20.36
Subsurface drain pipe
(rice hull packing) 10-30 7.5YR4/2 152 57.40 29.46 13.14
30-50 75Y5/1 1.46 55.09 34,51 10.40
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Fig. 1 Soil profile at customary subsurface drainage
pipe
( GO - subsurface drainage pipe )
20~60 cnolME Z28E =T = 4 (brownish
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WE Ao wolth olgd A FF BN

Fig. 2 Soil profile with rice hull packing subsurface
drainage pipe
( NN - subsurface drainage pipe )
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Table 3& A 2|7t SAEMZAHR|t ML
Aol A HF ECex 2dS/m, SARS 269 #&

Clsoitlh distance from dranage pipe (m)
oy o0 1 2 3 4 5

soil distance from dranage pipe (m)
depth
(cm) 0 1 2 3 4 5
10 75 225 230 256 22.3 6.4
30 95 268 321 248 23.2 -
50 126 304 297 286 259 -
60 a
(rice hulls packing)
soil distance from dranage pipe (m)
depth
(am) O 1 2 3 4 5

10 72 231 293 177 261 322
30 99 269 266 273 310 301
50 171 286 290 295 313 310
60 n

(customary)
( M : subsurface drainage pipe )
Fig. 4 Distribution of soil extract solution SAR as
subsurface drainage pipe position

Table 3 Paired samples test of ECe and SAR as sub-
surface drainage pipe position

10 35 162 168 186 172 5.4

s | S8 | o | ¢ | et | s
ferences et ertor ig.
mean deviation mean

L
Egé(e}:é) ' -20 54 13 1-151 15} NS
SAR(R) - -
SAR(C) 26 74 19 1415 NS

30 39 192 233 213 17.8 -

50 6.7 212 209 195 18,6 -

60 |

( rice hull packing )

soil distance from dranage pipe (m)
depth 1 2 3 4 5

10 24 191 230 123 194 233

30 50 207 212 208 216 24.1

50 117 211 214 211 227 229

60 |

( customary )
( W : subsurface drainage pipe )

Fig. 3 Distribution of soil extract solution ECe as
subsurface drainage pipe position

¥ : Rice hull packing treatment
¥ : Customary treatment
NS : Not significant,
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7+e] SARN A AR ECed] 7% 8 dS/m& SAR
o] A% 109 A= FAFHeZ AT AMEASH
€ B F AU FAHE 159 RIYYE B
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distance from

soil depth drainageway (m)

soil distance from drainageway
depth (m)

{cm) 1 5 100 15 20 (m)

10 85 63 32 43 451

30 138 87 34 71 394

50 109 188 58 119 337
subsurface

60 : drainage

pipe

drain-

age

canal

(rice hulls packing)

soil distance from drainageway

depth (m)

(em) 1 5 10 15 20 (m)

10 94 212 243 243 449

30 103 75 288 362 391

50 186 265 296 313 321
subsurface

60 drainage

pipe

drain-

age

canal

(customary)

Fig. 6 Distribution of SAR as drainage canal distance

Table 4 Paired Samples Test of ECe and SAR as drain-
age canal distance

(cm) 1 5 10 15 20 (m)
10 56 29 23 30 281
30 94 43 21 48 249
50 {109 107 32 95 235
subsurface
60 drainage
pipe
drainage
canal
(rice hulls packing)
. distance from
soil depth drainageway (m)
(cm) 1 5 10 15 20 (m)
10 34 141 185 196 279
30 60 54 218 22.7 249
50 1134 193 222 216 237
subsurface
60 drainage
pipe
drainage
canal

(customary)

Fig. 5 Distribution of soil extract solution ECe as
drainage canal distance

Paired Std Std.
Diftf\;rences Deviation ]\Edrror t df | Sig.
ean ean
T
E;:fé)' -80 86 22 1-36) 14| ™
S::éfé)' -109 5 | 30 |37 "

t : Rice hull packing treatment
¥ : Customary treatment
** . Statistically significant at the 0.05 probability

level
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