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Abstract

For conservation of a valuable land with high-moor peat soil where the main vegetation is
sphagnum, it is very important to make an index of the qualitative change of the soil due to the
change in soil moisture. Therefore, in the present study, the moisture tension-moisture relation
and the shrinkage-restoration characteristics due to the change in soil moisture as well as the
fundamental physical-chemical properties of the Akaiyachi high-moor peat soil were attempted
to be clarified. Especially, the shrinkage-restoration of soil is a conspicuous physical behavior
due to the change in soil moisture. The principal results are as follows :

The method followed in the study, namely, the pressure plate method is very useful to
determine the moisture tension-moisture relation for low and medium moisture tension ranged
from 0.981 kPa (pF 1.0) to 981 kPa (pF 4.0) in drying process.

The changes of horizontal, vertical and volume shrinkage percentages of the high-moor peat
soil consisting mainly of living sphagnum are small in the stage of low moisture tension and large
in that of high one. Moreover, the change of its vertical shrinkage percentage is larger than that
of its horizontal one in all stages of the moisture tension because of its subsidence by dead weight.

The changes of the shrinkage perceniages of the high-moor peat soil containing much inorgan-
ic dressing materials are large in the stage of the low moisture tension and small in that of the
high one, while in the same soil under natural condition, the changes are large in botlh the stages
of the low and the high moisture tension. Moreover, in these high-moor peal soils, the changes
of their vertical shrinkage percentlages are also larger than those of their horizontal ones in all
stages of the moisture tension because of their subsidences by dead weight.

To protect the land with high-moor peat soil from the qualitative change due to the shrinkage,
it must be managed so that the moisture tension does not exceed about 41.8 kPa (pF 2.6) where the
restoration afler the shrinkage is perfect, namely, the moisture content is about more than the
capillary one.

Key words : high-moor peat soil, sphagnum, fundamental physical-chemical properties, moisture

tension-moisture relation, shrinkage-restoration characteristics.
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Table 1 List and method of tests on fundamental physical-chemical properties
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Table 2 Fundamental physical-chemical properties of high-moor peat layer

FIFN K IREL (m/sec)
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0~ 10 1.54 0.04%10° 1.22x10°2 7.02x10"°* 86.0 52.7
10~ 20 2.06 0.15x10° 1.25x1074 2.34x107* 53.2 85.9
20~ 30 2.11 0.21x10° 5.68x10°° 2.11x10* 50.7 81.5
30~ 40 1.78 0.12x10° 4.79%10°° 3.60%x10* 74.8 84.7
40~ 50 1.70 0.08x10° 1.02x10 1 3.00x10* 90.9 72.0
50~ 60 1.61 0.07x10° 3.42x107° 1.36x10"°* 94.9 75.7
60~ 70 1.65 0.08x10° 1.19x107° 1.10x10°* 89.9 85.1
70~ 80 1.72 0.07x10° 5.46X10°° 1.67x107* 95.2 84.4
80~ 90 1.73 0.06 x10° 4.55x 1071 3.70x1071 93.5 89.9
90~100 1.65 0.07x10? 1.71x10* 3.26x10* 83.0 90.0
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Fig. 2 Moisture tension-moisture curve (0~40
cm in depth).
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Fig.3 Moisture tension-moisture curve (40~
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Fig. 4 Moisture tension-moisture distribution (0~40cm in depth).
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Fig. 5 Moisture tension-moisture distribution (40~100cm in depth).
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Fig. 6 Shrinkage characteristic curve (0~10
cm in depth).
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Fig. 7 Shrinkage characteristic curve (20~30
cm in depth).
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Fig. 8 Shrinkage characteristic curve (50~60
cm in depth).



WL BNLIRIR DK SYSRT— 7Ry BEIfR & DU - [IiREA 31

DFWRE,

20~30cm ETiE, SHEINEROE(L &ACEIHER O
Bl T 5 &, SMEHNEEOELPRE L, KR
FRAEBOZBLRBEEROKREEITH 5,

THbL, #Esd, MENFEREOE(LOKFIHR
OEKILL TARE VL, i, 0~10cm EB LT 50~
60 cm ZET R AEINAER A OZE{LHAKPFER B o0&
{fLic L TRE W, 20~30cm ETIEHRTFIHERA & B
FEERROEERT 5,

INSDFMERIRO LS BRIk EEELZON B,
FIDHBE OSBRI, YA Ilisd 3 k0%
DA EMEAE S ERHEO N O A E 2RI L TBIKICE
RoTHRELTW260TH 5, Lizdi-T, AEED
SNBRPER FIcBrh 5 &, £ FiRRb oM & &
HEE DREICH B MR A ICBIKE N T, BBEOEITE
EDIREHES IR LT, B3, AEIck3
oL, FCHENEROE(MIREL LB,
APIEE TR, HROEITE & b, 9 REHE RS
KEII LT, Eihd s &0, DTN EE
I A RO KNSR A OB OHBARE LB,

20~30cm BT, LBRITEHT 2ESYE MO
HREEYE & 18 3 700, BRMEOIE 0N & BIKEANEER DAL
DREFEFOAHMEER ShE W,

F72, 0~10cm I BT 981kPa (pF 4.0) LI Lok
RSB T A SREMNREOE{LBR SN, Th
BROBMIZ X 3, 58, UFTIE01kPa (pF0) ~
981 kpa (pF2.0) &{EKSIRSIEEHE, 9.81kPa (pF 2.0)
~981kPa (pF4) % thksriRIBMES & U 981 kPa (pF
4.0) LI LAEEKDRIERE U TRiBEED 5,

1K, dokMEHERTIE, kI AT rkXked
BRIk ORHE &S ook Dk s B, L
L, REESMEVWC ECEBNTVBE LS, AR
B\, BRI X O e S S OIc TER A
BItEALT, BHEOBIPEMOE NS Sh, 1€
KPRENBBICB VLT RAE RIMEE R S hi b,

SRR IBRBEIC 125 &, A& 3 X I OREERN
WicFE LT, B TR S N2 ks B
1981) 7> & DERKAEITET B L 527 - T, 0~10cm &
DEDRBGTHEHITER L TV 3 XI5 Q548
ELHENCA X (UL, KESHBENEIRSN S &
iK%, Thid, A&y X7 2 XK ET AEMEBR
DGR TH B2 & EZ oD, B, AEME TR
SNBMTKEGE, I X BEHoTRKEE TThHE
BRI A THEXIEV B IEBTERHDOEDTH 3,

AREDFEROZE(IT 20~30cm ETHE LA XL, Hic
61.9kPa (pF2.8) & TOME, TURSENBE CAZHE

RN, Chid, BEEMEIMOLRICTEETS
fodd, NTFEOEREER LV &, KERESDIELT
RGO EALEW T R SRS W0 B b
nEEZ I3,

50~60cm L, 0~10cm ZEL D &K X HARBIEER
oAb ARL, iz 0981kPa (pF 1.0) PIT OEKSE
T8 & 24.6kPa (pF 2.4) ~77.9kPa (pF 2.9) @ rfiksy
RIBETAS BEMR S0, OB’ 0~10cm
BED &EOET L IS IRIKIETH B 1%, BN
EDOEBHEMESBICSATVS, Lizdi->T, 0981
kPa (pF 1.0) LIF D{EKSFRSIBRBECO N & S E (LI
BHBEYONML L5260 ELZONE, i, 246~
779kPa (pF 24~29) OH/KIIEE B T DK X 104
LR AN RO FOIEI L 55D EEX D
N3, BB, TOIMEDES, KOO 3 v TR
T REATRIR T AR (1979) ML 2 VR S
OBBISIFEC X 2 HHEOW T DN HTH BKEHED
KEGINFES, RORO I R T rgifte LikE 45 K5
RRTRRO NI b > T THERARDHED 3 X7k
HEPRTZPICER LD TREVLNEEZ SR 2,

INED, SHEOEIT U IiBRO S HK X 2 AR
ZIRTEVZ B,

@ [fER:

I H - T3, BROIEHEEOREBIc BT 2 &
FEtkoHEic L b, HEHEE R & H—1EEa% e
Lo RRE O o IR & I L R 0 BB H
fKIC & B EAEERRE & 28 S AREEE M
RIS - MR EMRR & U TRT &, K9-9~11 0@
Th b,

0~10cm T3, 246kPa (pF3.4), {kRlL% 78.1%
F TOHELR U BT MK IC & v 13T (kRS
100% % TEIH L7 L2 L, 6632kPa (pF4.8), ARl

100
90 |
Q80 f DR
W o RER
{g 10 F| 4o BAEBA
= -o -thgzig
# 60 [ | o BXEMX
—o—BREGIR
50 | [ ] ﬂkﬁlﬁ)ﬁ
40 1 1 1 1
0.1(0) 1(1) 10(2) 100(3) 1000(4)

K53k A kPa (pF)
BG-9 PG - lolfEAFEREE (0~10 cm 3B)

Fig.9 Shrinkage-restoration characteristic curve
(0~10cm in depth).
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