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Soil Layer Change in Experimental Field Resulting from
the Drying after Land Drainage

— Studies on the Soil Improvement and Reasonable Water Requirement
for Desalinization in Kasaoka Bay Polder (I )—

Takao Amava and Kinzo NAGAHORI
(Laboratory of Land Consolidation)

In the experimental field (area 20 ha) of Kasaoka bay polder, various reclamation works had
been carried out from land drainage for the improvement of salty mud soil to high productive
dry field that sensitive field crops can grow constantly. With the completion of project in
1989 ahead, the above-mentioned management technique of soil layer was examined with the
investigation results in No.10 block (2 ha) of experimental field.

The results are summarized as follows:

1) In consequence of the investigation results about soil physical ripening, the altering trend
of soil drying and desalinization after land drainage (1977) were characterized by the rapid
progress in early stage and the stagnation from about 1982.

2) For the restoration of foregoing stagnation, the improvement of soil physical properties
were indispensable condition and the gypsum recognized as the most suitable material for this
objective was mixed in soil layer experimentally.

3) From the investigation results about soil chemical ripening, the exchangeable sodium per-
centage in surface soil layer lowered greatly by the gypsum mixing and it was expected that
this kind of effect of chemical improvement resulted in the improvement of soil physical pro-
perties. ‘

4) The underdrain function controlled and changed with soil physical properties was found to
be maintained continuously by the proper soil improvement.
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Fig. 1. Location of experimenntal field in Kasaoka bay polder.
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Fig. 2. Outline of experimenntal field.
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Fig. 3. Yearly changes of moisture content in No. 10-1 point.
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Fig. 4. Yearly changes of dry density in No. 10-1 point.
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Fig. 6. Measurement result of pF-moisture content relationship
in No. 10-1 point (1985.8.5).
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Table 1. Cation Exchange Capacity (CEC) and Exchangeable Cations in No.10-1
point (1985.8.5)

Depth CEC Ca Mg Na K ESP
(cm) (meq/100g) (meq/100g) (meq/100g) (meq/100g) (meq/100g) (%)
0~10 22.9 17.9 7.8 0.2 1.5 1.0
10~20 21.4 29.9 5.9 1.2 2.6 5.4
20~40 18.6 21.7 10.0 4.2 3.4 22.7
40~60 15.2 17.8 9.2 6.0 2.3 39.3
60~ 21.0 13.6 10.8 7.8 4.7 37.1

Table 2. Soluble ions and pH in No.10-1 point (1985.8.5)

Depth Cl~ S0, Ca?* Mg** Na* K* pH
(em) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
0~10 86 trace 184 74 46 98 7.4
10~20 1358 5935 1764 364 1131 197 7.2
20~40 3871 6587 523 570 3190 404 8.1
40~60 7377 3628 320 385 4713 465 8.4
60~ 1.38(%) 4373 341 337 4754 686 8.2

Table 3. Equivalent balance of soluble ions

Depth Cl- S0, Ca** Mg** Na* K* Balance

(cm)

0~10 2.4 9.2 6.1 2.0 2.5 + 17.4
10~20 38.3 123.6 88.0 30.0 49.2 5.0 + 10.4
20~40 109.2 137.1 26.1 46.9 138.7 10.3 — 24.3
40~60 208.1 75.5 16.0 31.7 204.9 11.9 — 19.1
60~ 389.3 91.0 17.0 27.7 206.7 17.5 —211.4
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Fig. 7. Relation between underdrainage discharge and groundwater level in No.10
block.

IHETAAERRIORIEL 2. 208R2EHT2L, UTOBY TH 3.

1. TEOYWBBABIICET IAEORKR, EKELIREED S5 & TREDOE T
RURE R, WHEOSR L EIT & 1982 £ A &5 DEE L IIEEE T s n s,

2. ZOBELITHET3ICITEYEEOUBIBEOESETHY, ThiENL L TE
ASNERBEODRIE, FREDEERR,SEHLSN-EIIL, BAZBIIBWTREL
RIEBENAMEBMIIHBIEARAS L L L.

3. ALENBEAICE T 3EEOER, ABOEAIILDEZEBHORHESE Na H5E K
EETL, TEOMEBEOHREA LEY T ARAFHBICRSEN L. LaL, BEBEO
BMEAEEICHETH 2EL E2BEE RSN R,

4. BEROPKERY, TEOMEBNEEICXEINEE T35, B2 EBEREADL
B2 EDBEHBREINAZ PSP/,

5. 1985 EUFOBER T, ABEOREAIE DB L 2 LBOYEELKE L, EHL-B
BrEBRSEAMCEMOTENTHIEFPLPIan/ A%, BErESIIET 248
B2 REFRIIEIDERAISNAEAFEORIZIOVTOEBHAE BTN ELTETH 3.

AFRSISIRH 60~62 AR K RETR M TR £ R L2 T 2 R ANEEREHE, O
—ELLTERLZLDTHY, BLTEHNEEZRLET.

X B

D) REER, RESE =% # TEOWEME 4, 3-8 (1984)
2) BREE, REZER, SF % FRBR¥R 65, 5368 (1985)



