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Table 1.

LB REABIGRE F42T

Distribution of paddy fieds in Hokkaido*

(ha)
Wure Ishikari Kamikawa  Shiribeshi Oshima Hidaka Kushiro Abashiri Total Ratio
Soil group Sorachi Rumoi Hiyama Iburi Tokachi Nemuro Soya (%)
Andosols - 50 - - = 505 4 524 18 - - - - — 2,000 0.9
Wet Andosols 90 1,50 - - 75 - 133 1,85 421,902 - - - = 6,47 2.6
Gley Andosols 20 400 - - - - 45 1,600 366 369 - - — - 3,290 1.3
Brown Forest soils - 1,23¢ 2,80 285 1,621 244 - — — — — - - - 6,264 2.5
Gray Upland soils 160 11,401 6,470 - 85 - — - — - - - 86 — 18,202 7.3
Gley Upland soils — 3,728 1,803 - 146 - - - - — — — - — 5767 2.3
Brown Lowland soils 1,340 9,470 10,373 4,780 4,185 3,020 1,600 1,202 2,94 55 - — 1,94 — 40,903 16.5
Gray Lowland soils 1,787 19,083 13,41 2,750 3,025 2,710 922 4,458 1,302 513 - — 3,474 — 53,065 21.4
Gley soils 8,572 27,398 11,146 2,481 1,180 %28 2,921 1,749 621 217 - — 1,57 — 58,760 23.7
Muck soils 1,480 - 255 - — - — - - - - - — - 1,735 0.7
Peat soils 12,830 24,580 7,441 - 1L,079 1,882 810 15 467 1,239 - — 1,055 — 51,48 20.8
Total 27,589 99,384 53,499 10,206 11,396 9,289 6,785 11,493 5,870 4,295 8,086 247,982 100

* Hokkaido Central Agricultural Experiment Station (1981)
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Texture  Color Structure Hardness  Mottles
em Gley soils [ 1]
Q
Apg LIC 10YR¥% Medium granular 15™ 1;; n( (+++))
17 [RESESS
% Bg HC  25Y%  Fine blocky IER AP
38 7,_,-,713'/7'
;’,_79, 7,7 GG
T O HC 10GY 4 Coarse blocky 18
17 00,07, 86
om Gley soils [11]
0 7777
%% Apg LiC  10YRY Medium granular 1™ Se(t+5)
ST n(++)
Aoy Fe(++)
7 Be SiC 25Y3%  Fine blocky 16 Mn(+)
’ 77
45 ‘.‘.é—(—{j:‘.ﬁ e '
-z - LiC  25GY¥% Coarse blocky 13 Fe(+)
N
o Gley soils [IIT]
0
Y Apg HC 25Y3%  Medium granular 6™  Gley spot
15 G2
% AuG HC  10Y%  Massive 15
33 7
BG
_17—7L LiC 25Y%  Massive 20 Mn(++)
Gley Upland soils
Apg LiC 25YH Medium granular 7™ I;/EE (+ :’_:;)
ApG LiC 75GY2%{ Fine blocky 18 Fe(+)
BG HC 10GY %  Coarse blocky 24
CG CG 10GY %  Massive 26
Brown Lowland soils
Apg CL  75YRY% Medium granular 18™  Fe(++)
Apg CL 75YR?% Medium blocky 24 Fe(+)
B CL 10YR% Medium blocky 21 Mn(++)

Fig 1. Soil profiles of five paddy fields studied
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Table 2. Physical and engineering properties of soil used

Mechanical
Composition (%)

P . .
Atterberg factors Shrinkage Permeability

Soil Horizon Comrse Fine — Texture Iﬂ(r]nulltd Plllérirs;ﬁc Plﬁ;c;ty limit coefficient

sand  sand (%) (%) (%)  (Kzo,cm/sec)

Apg  13.5 14.3 32.9 39.3 LiC  93.6 47.9 45.7 34.9 2.5X10°

Gleysoils[1]  Bg 6.9 8.2 30.9 54.0 HC 107.8 50.0 57.8 33.4 5.1X10°7
GG 4.4 18.1 30.4 47.1 HC  63.5 29.2 34.3 28.3 2.6X10°°

Apg 5.4 14.5 38.9 41.2 LiC  79.5 48.8 30.7 31.1 4.5X10°°

Gley soils [II]  Bg 0.2 9.1 52.0 38.7 SiC  70.0 43.0 27.0 30.0 6.7X1077
GG 6.4 23.2 43.9 26.5 LiC 54.0 37.6 16.4 27.1 1.5X1076

Apg 0.8 14.0 37.0 48.2 HC  62.2 38.7 23.5 23.5 7.0X10°

Gley soils [1]  ArG 0.2 14.5 38.9 46.4 HC  59.2 39.0 20.2 23.2 2.5X1076
BG 0.2 31.1 36.6 32.1 LiC 49.0 32.5 16.5 21.8 3.4X10°5

Apg  18.5 13.7 30.7 37.1 LiC  80.9 42.7 38.2  33.2  3.2x10°*

Solffs’ Upland ApG  36.8 2.0 26.2 35.0 LiC 89.4 48.0 41.4  32.9 4.0X10°°
BG 3.1 9.4 355 52.0 HC  65.0 36.6 28.4 30.9 3.1X107

Apg 9.4 41.2 26.1 233 CL  59.2 44.3 14.9  38.4 2.1x10°*

iﬁﬁz”“ Lowland =y o 68 43.8 2606 228 CL 549 39.6 15.3 36.6 2.4X10°
B 1.9 47.9 32.4 17.8 CL — — — — —
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Table 3. Chemical properties of soils used
NH;-N on P,0s
Soil Horizon Depth T—C T—N Humus anaerobic CEC apsorption Free-Fe:Os
() (%) (%) (%) [sgnvos) (me) coefficient (o)
Apg 0 —17 6.48  0.38  11.2 12.40 25.7 1,613 0.54
Gley soils [I]  Bg 17—-38 6.60 0.32 11.4 4.62 26.9 1,679 0.41
CiG  38—62 1.79  0.05 3.1 1.22 25.7 1,676 0.46
Apg 0—15 2.36  0.23 4.1 3.14 20.4 1,120 1.40
Gley soils [1I]  Bg 15—45 0.58  0.07 1.0 1.22 18.2 840 1.69
CiG  45-60 0.41  0.04 0.7 0.83 20.9 690 1.53
Apg  0-—15 3.26  0.25 5.6 7.40 24.4 1,120 1.20
Gley soils [II]  A12G  15—33 3.63  0.28 6.3 6.90 23.8 1,084 1.48
BG 33— 3.42  0.27 5.9 7.33 23.8 863 1.58
Apg  0-13 3.68  0.20 6.3 6.30 25.0 2,019 1.12
Solﬁz Upland ApG 13—23 2.43  0.24 4.2 4.91 23.2 1,713 1.00
BG 23—45 1.85  0.02 3.2 1.38 20.0 1,779 1.59
Apg 0 —12 6.46  0.49  11.9 2.77 27.4 1,820 1.14
5;1?“ Lowland = o 12-19 6.62  0.43 9.7 1.82 28.8 1,742 1.32
B 19— 1.28 0.1 2.2 0.73 18.2 1,870 1.03
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Fig 2. Relationship between dispertion ratio and active Fe'l’ and water-stable aggregate (1972)
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Table 4. Changes of physical and chemical properties of plowed layers under flooded and non-flooded conditions
(Part 1) (1972)
Water content Immediately after the final puddlil?g. (May 13)
Soil wetOfsoil Composition of clods (%) Composézgggg{egva(t%r)—stable Dispeytion
(%) >grg 4'02T0cm 2.({70cm 1.(())TScm <(c)r?1 >r$1r(t)1 2i)(.)5~mm 0i)5.2~mm <r2112n r(;;/t;?
Gley soils [ 1] 46.2 19.1 37.7 11.8 6.8 24.6 25.6 10.7 9.8 53.9 22.3
Gley Upland soils 48.6 29.5 27.7 10.3 4.5 28.0 23.8 10.8 9.9 55.5 46.2

Brown Lowland soils —

(Part 2)
Period of progressed soil redution (July 27) After the surface drainage (Aug 28)
Water content — Water content - —
. of Composition of water-stable . . of Composition of water-stable . .
Soil ¢ il aggregates (%) Dispertion sl aggregates (%) Dispertion
i wet soi i
wet sol J20 20~ 05- 02  rato 020 20~ 05- o2 @te
(%) mm 05mm 0.2mm mm (%) (%) mm 0.5mm 0.2mm mm (%)
Gley soils [ 1] 52.1 21.2 14.0 14.6 50.2 16.5 44 .3 29.5 8.5 9.4 52.6 37.3
Gley Upland soils 48.4 14.1 7.6 10.2 68.1 14.3 47.8 53.2 1.3 5.6 39.9 33.1
Brown Lowland soils 42.0 17.6 6.9 13.5 62.0 19.9 42.3 4.8 11.3 13.8 70.1 16.2
(Part 3)
Active Fe''" (mg,100g) Ehs (mv)
Soil
June 2 July 27 Aug 28 June 2 July 27 Aug 28
Gley soils [ 1] 262.3 502.0 416.4 —94 —189 —
Gley Upland soils 63.9 608.8 86.2 —15 —206 —
Brown Lowland soils 39.0 281.1 45.4 +131 —92 —93

BH 7 LB NT N Y WA TROEYESEOREIE % miE
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Table 5. Composition of soil three phases of plowed layers (1975)
. . Submerged period After surface drainage
Before plowing (late April) (late July) (early Sept)

Soil Distribution of soil Distribution of soil Distribution of soil
Wz;ezvi?gﬁfnt three phases (%) Wg;ezvgio;}fsnt three phases (%) Wgt;l;vz(i);}t;nt three phases (%)

(%) Sv Mv Av (%) Sv Mv Av (%) Sv Mv Ay
Gley soils [ 1] 80.9 30.0 66.8 3.2 97.4 25.2 68.4 6.4 72.3 32.6 62.9 4.5
Gley Upland 79.9  31.0 65.0 4.0  92.5  26.3 68.2 5.5  72.0  32.4 62.6 5.0
BrownLowland g5 3 39,9 5.7 4.4 75.0  29.0 65.2 5.8  58.4  36.8 56.9 6.3

TR DML %585 2 EEH EbHTREVL D W D BHS%REKIE(%)

EEZLND, TNz kL, BEAABHICE

Z Dl B> J g E2
3 HFEK OB & % L A S — PIRIERRORM (TRATOET) (24

= KA BEIEATRTRE % 1813 0.5 5
HTL b2, THAT B, & KA TR L fh1E 0.5 L

trs
QF R B kRick - Tk,
FEIH LEASEEH v
A
U=-+—-X100
R TIE, ks OB TIo B 5K Va+ Vi
HfELn T EEEOFFH 28 E 2+ 23 2 M6HE Z i Va o SAEE(%)
794 12(1), 774 Gt E hRIE R AR VL AR (%)
W Exth L TRETL, B2 &I3HEIZ H~GE K U 550E(%)
B TIBEESE LD THELIERFHLICLT, ‘ o
AHTIE RO AR BT 5 SR @2 CELARORUHHEL - 100me F DR L
S TRHT B, BRI 22 R CELORBERAR & T3 7 — 2
— U L BRERE S D, Bk - N3
1. 28 F % #eo 721k 105°C T2ARFHIFER S P F B & K>

DPF (A ESE) WD T > o £ 72, FOHEARIIOENEB ) TH B,
— 7 —EE (Rt v TEKEe ) A5 —iC We — w [[(V=V0) - ru
ko HE) #FERHLZ, BEMEII#FESen, ST { Ws
10emTH b, I DpFEIKE VT E 2K
GHYe, BERAEEL T REEZRT,

@ari 27— (Ie)- P )

X 100}

222 Ws IR R(%)
ViMoo K (en)
Vo : 5kt g (on)

Kbz,
TR Ws @ #tOER(g)
WL —-W WL —W rw 1 KOBAEKEER (g o)
Ic = =
Ip WL —Wp
T/, BHEEILE(%)I2(V-Vo,/V) X100
i Ie tariaTrr—EHK DRIZ L » TKDHT2,

WL D BHEBR R (%)
We : BEMERE R (%) 2. EBRBER

Ip | EEME4RE PEICHENEE-R2 7T BIZERL, 2220k
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Gley soils [ 1]

0.8} o 5Scn
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OT " L “ n 1 " 1 1 " I
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T

24 28 30
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18 20 22 26

Fig 3. Change of pF values in ill-drained paddy fields (1972)

DRBELNEFICHERE L 728 (19724F) 127974 %
(1) BIU 774 GBI BV THEER]
D LK pFEOHR Z HIEL 72,

BHRIIFig 3lcmd L oic, mitEs LicHpiE
10cm?) pFAEA 5 emiz Fe~NE ISR CEBL TE Y,
TRIIEEETHY, LriRKEaop F 2.0
TThHad, $TENCALE T4 BTN
W77 4 1 (1) &0 4 HAEE 5em o) pF A A5
<, B OMEPER S em & 10emDEFE AR E W IF

MichHd, L7774+ (1) Tiz4 A19, 20
HoOMRER (16mm) 2123 HH%E5cm ) pF{E A% 0
LT &an, BBICIIHEANC REZEH KA 5N
72,

—h, RIEE;FFICHS HIZEER, D
Z D% BEMA R 72 £ (19734 ) IC BT +38
3HHMRL B L KA TREOIEIECH B o
AT v —e% (Ic), pFlE % BEKRiF 7204 (K
it L CRES L 28R %45 & (Table 6),

Table 6. Comparison of soil phisical and engineering properties at the different

sampling time

Distribution of soil ~ Water Shrinkage factors Permeability
Soil and sampling date Horizon three phases (%) contgn}t] pF  Ic  Shrinkage Volumetric coefficient
— Dby weight limit change
Sv Mv Av (%) (%) (%) (Keo.cm/sec)
Gl is (1] Plowed soil 28.4 56.1 15.5 74.8 0 0.21 32.9 30.3 3.3x1078
ey soils )
B]efOTe Subsurface soil  28.5 39.5 12.0  80.2 0 0.29 39.1 29.5 2.5%107
plowing .
May 4  GleyUpland Plowedsoil 324 626 50 720 0 023 4.2 4.2 4.2X107
soils Subsurface soil ~ 33.4 56.6 10.0  62.7 1.9 0.47  40.0 30.0 3.3X107°
. Plowed soil 32.6 62.9 4.5 72.3 0 0.22 42.1 32.7 9.4X1077
After Gley soils (1] )
wurface Subsurface soil  34.0 62.5 3.5 70.5 0.9 047 3.9 3.9 4.0X107
df?slggfes) Gley Upland  Plowed soil 27.6 67.7 4.7 933 0 -0.32  46.3 513 4.7X10°8
souls Subsurface soil  35.8 62.6 1.6  65.4 1.7 0.41  40.6 28.5 6.1X1077
Before .
vlowing  Brown Plowed soil 36.7 46.8 165 475 2.5 1.28  38.6 9.6 1.8x107*
Y Lowland
After surface il . _
drainage solls Plowed soil 35.9 54.7 9.4 63.0 2.1 1.08 40.9 10.2 2.5X107

(Sept 17)
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WATRLZ 7741 (1) BV 7946t
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Fig 4. Change of pF values after surface
drainage (in 5 cm depth)
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Fig 5. Relationship between pF values and water content by weight and air percentage

in well and 1ill-drained paddy fields



BIH B AL O EUK I OB TR & Sk BRI 2 13

Hi%12 12 pF 1.7 (&KH72%) 12 L T x v
VY OEBRABIER, 4 HIBICIZRX LY DERK
(pF 2.0, &Kk}68%) @D LN B4 & B
RS REICIATON S, 72, MEE L L pFlED”
2.7 kicE L, BB TOERNEIIZITET L,
BN IR AEMSICEL 2 2 B st EL
KBS BEIL T4+ (11) TISHME, #f
Et Tl 7 HREITH D, HEAARHIZBIT S L
BOEBBRIIE LD TEE TH -1,

Pl koiz, sEEOHKTAH TIIRE
DFECRLETED ELI b b b TR E
A IRFEARITIREEIC B D, H D% KEDOEST
IR BB IR I N D L KIRICIBIES B 728,
IS AERE D KT IGE A 12 b 72 - Tz kB gk
12k B BRI R E BRI NG,

BA4E THOEBREARECIET
FHDOEE

R 2, 3HEHORBHEERRDL L, EELHE
KAREA TIRESEERENERIC L - THED
BIEAsE L (LB T 2 TFRENLNT,
7741 (1) & 754 ALz THEKS
ThEE & BT L DBIR R RETL 72,

1. RBF &

OERHEE. - B E DA BLTE OB E B
ORI AR & R L CHMEE RS
( Maruto LK 50—13168) 2k ->THlEL 72,
@T v F—NN T HE HsE kit (2 t)
DIKKET, BEDHFHIZ L 22> THEL 72,
@ % DM HIE H:7e b il B IR ATRD S
BT S,

2. EBRBR

TS BETENFECE LIZTREIZ DV
THRET L 72858 2 Fig 6L Tl L 72,

¥, LEIMHMERBOMARERE A5 (Fig
6), WAHEADU5~75% (& KH50~120%) D
HEN TR - EREORICEHVEHEE (7
=—0.893***) » D b1, KGRI

401
O .
o) O Gley Upland soils
o e @ Gley soils [1]
. 30}
R
L
%
«
=
8
5 20F
=1
B
<
10}
8
r = 70‘893*’01
(n=90) o e Qa
0 Lgg X o ‘
do 50 m -

Ratio of liquid phase (%)

Fig 6. Relationship between ratio of liquid
phase and air precentage in heavy
clayey ill-drained paddy fields
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Fig 7. Relationship between air percentage
and permeability coefficient in heavy
clayey ill-drained paddy fields
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Fig 8. Relationship between water content by weight and liquid limit and plastic
limit in heavy clayey ill-drained paddy fields
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Table 7. Physical and engineering properties of core soil samples

Sampling sites and Humus  Texture Mechanical composition (%) Bul}( Water content gf;%f;ggsd(sg/?; Shr_inl.«:age g,r:;s{lil;z
number of samples Coarf sand Silt Cla density by weight limit strength
(%) Fine sand y (%) (%) sv Mv Av (%)  (kg/om)
NAKA FURANO 2~1A 10.1 CL 56.3 22.9 20.8 106.3 38.7 40.9 41.1 18.0 29.9 1.83
" 6~1A 14.9 CL 55.0 22.0 23.0 88.7 52.5 34.4 46.6 19.0 38.6 1.69
” 6~1B 14.9 CL 55.0 22.0 23.0 92.6 48.6 36.0 45.0 19.0 38.9 0.80
” 6~2A 76.9 Peat 9.4 15.3 8.1 16.8 411.3 8.9 69.1 22.0 39.3 1.94
” 6~2B 76.9 Peat 9.4 15.3 8.1 15.0 455.3 9.2 66.8 24.0 46.6 1.75
i 11~1A 20.7 SCL 59.6 19.7 20.7 46.8 88.7 18.9 41.5 39.6 32.5 0.34
” 11~-1B 20.7 SCL 59.6 19.7 20.7 56.9 76.4 23.5 43.5 33.0 36.9 0.59
” 14~1A 3.7 CL 51.4 24.0 24.6 93.2 41.0 34.3 38.2 27.5 35.3 2.18
" 14~1B 3.7 CL 51.4 24.0 24.6 96.0 42.5 35.2 40.8 24.0 37.1 1.40
n 15~1A 10.7 CL 56.3 21.9 21.8 97.6 47.8 40.6 46.7 12.7 34.9 4.32
i 15~1B 10.7 CL 56.3 21.9 21.8 120.1 38.6 44.7 46.3 9.0 30.7 7.22
" 16~1A 14.9 CL 38.5 39.5 22.0 64.3 91.9 23.9 59.1 17.0 62.0 1.14
" 16~1B 14.9 CL 38.5 39.5 22.0 64.9 83.1 25.1 53.9 21.0 51.4 1.28
SHIBETSU KITAMACHI 6~1A 39.2 Peat 9.8 30.1 33.9 31.5 252.7 12.6 79.6 7.8 83.2 2.86
i 6~1B 39.2 Peat 9.8 30.1 33.9 37.5 216.0 14.0 81.0 5.0 78.7 4.14
FUREN 2~2A 35.4 Peat 21.1 28.4 29.5 70.4 88.1 29.0 62.0 9.0 48.8 5.25
" 2~2B 35.4 Peat 21.1 28.4 29.5 63.3 100.0 25.7 66.3 8.0 47.7 9.62
" 2~1A 18.2 LiC 23.8 35.3 40.9 76.4 75.4 30.4 57.6 12.0 36.0 7.21
" 2~1B 18.2 LiC 23.8 35.3 40.9 74.1 78.7 29.7 58.3 12.0 43.3 6.51
TAYORO 1-2A 4.0 LiC 40.2 34.0 25.8 116.3 26.0 42.8 30.2 27.0 16.8 1.13
i 1-2B 4.0 LiC 40.2 34.0 25.8 117.4 25.1 42.5 29.5 28.0 20.6 2.00
] 1~4A 6.6 HC 5.4 21.6 73.0 105.3 41.8 37.0 44.0 19.0 22.4 3.69
" 1~4B 6.6 HC 5.4 21.6 73.0 104.8 41.8 37.2 43.8 19.0 19.6 4.24
TAYORO HIGASHI 6~1A 24.2 Peat 28.9 27.2 27.9 74.9 58.6 30.6 43.9 25.5 38.4 0.78
HIGASHIKAWA 2~1~1 15.2 CL 55.5 25.2 19.3 92.8 50.4 36.2 46.8 17.0 39.1 1.42
” 11~-A 13.7 CL 56.1 27.5 16.4 85.3 56.7 30.6 48.4 21.0 34.8 1.36
TOMA OB-~1 11.2 LiC 27.8 32.9 39.3 75.0 74.8 28.4 56.1 15.5 39.6 9.41
" OB-~2 " LiC " ” " 86.5 61.2 32.1 52.9 15.0 33.6 8.51
" OB-~3 " LiC " ” " 92.7 59.1 35.2 54.8 10.0 32.7 11.10
" OB~4 " LiC " " " 92.6 55.3 35.8 51.2 13.0 27.7 11.35
NISHIKAGURA TA~1 6.3 LiC 32.2 30.7 37.1 87.0 72.0 32.4 62.6 5.0 54.4 6.52
i TA~2 " LiC " ” " 79.5 73.7 30.4 58.6 11.0 50.8 2.78
l TA~5 " LiC ” n " 86.2 65.0 31.0 56.0 13.0 37.3 6.01
" TA~7 " LiC " ” n 86.8 59.6 30.8 51.7 17.5 30.5 7.57
NAGAYAMA 01~A 8.9 CL 50.6 26.1 23.3 78.2 87.9 28.4 68.4 3.2 49.2 2.55
" 01~-B 8.9 CL " ” " 93.7 65.3 36.3 61.2 2.5 40.9 7.82
" 03~A 7.9 CL " " " 71.9 97.8 25.7 68.7 5.4 60.7 1.16
" 03~B 7.9 CL " " " 89.0 67.8 34.7 60.3 5.0 46.8 5.14
" 05~A 8.4 CL " " " 70.5 97.2 26.5 68.3 5.2 66.5 0.85
” 05~B 8.4 CL " ” n 85.7 67.0 32.6 57.4 10.0 45.4 4.60
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Fig 12. Relationship between water content by weight and shrinkage limit and

pressure breaking strength
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Fig 13. Effect of clay content of various soils on shrinkage limit and pressure
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Fig 14. Effect of humus content of various soils on shrinkage limit and pressure
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Table 8. The shrinkage factors of prepered air dried soil samples

19

L Mechanical composition (%) Water Shrinkage factors
Sampling sites and i content
number of prepared UM Coarse sand Texture by Shrinkage ~ Shrinkage Volumetric ~ Linear
samples o+ Silt Clay weight limit ratio change  shrinkage
(%) Fine sand (%) (%) (%) (%) (%)
WASSAMU -1 - 7.4 20.3 49.4 30.3 Sic 59.7 30.3 1.39 40.2 10.6
" 69-1 3.1 13.6 41.5 44.9 LiC 54.8 21.2 1.60 53.8 13.4
" %4~1 5.7 28.4 7.1 64.5 HC 67.8 29.4 1.41 54.1 13.4
" 116~1 4.3 70.1 14.7 15.2 SCL 47 .4 25.9 1.55 33.3 9.3
KENBUCHI 33 2.2 2.1 29.6 68.3 HC 86.4 25.4 1.53 93.3 19.5
" 31 2.3 10.8 47.6 41.6 SiC 54.4 22.3 1.61 51.7 13.0
" 69~4 1.8 19.1 18.2 62.7 HC 65.6 10.8 1.96 107.4 21.7
" 70~1 21.1 46.1 12.3 41.6 LiC 72.9 37.4 1.18 41.9 11.0
" 70~2 50.7 28.5 34.2 37.3 " 154.1 75.8 0.70 54.8 13.8
IWAMIZAWA  (1-A 7.7 8.5 53.1 38.4 LiC 63.7 27.5 1.43 51.8 13.0
" 03-A 8.7 " " " " 65.7 27.3 1.44 55.3 13.8
" 07-A 7.3 " " U " 66.9 27.9 1.44 56.2 13.9
NAGAYAMA  01-A 8.9 50.6 26.1 23.3 CL 65.1 37.5 1.28 35.3 9.8
" 03~A 7.9 4 l n " 68.7 38.7 1.22 36.6 10.2
[ 07~A 8.4 n " " " 72.5 44.1 1.17 33.2 9.3
TOMA 0Bl 11.2 27.8 32.9 39.3 LiC 72.7 35.4 1.95 48.1 12.3
[ OB-~2 " " n " [ 73.5 31.5 1.82 56.3 13.8
" OB~7 " " " " " 63.0 25.0 1.45 54.7 13.6
NISHIKAGURA TA~1 6.3 32.2 30.7 37.1 LiC 65.8 29.4 1.78 51.7 13.0
" TA~2 " " " " [ 71.4 29.6 1.55 58.4 14.1
" TA-T n n " I " 67.4 28.5 1.62 55.6 13.9
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Fig 15. Effect of humus and clay content on shrinkage limit
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