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Fig. 1. Sampling sites of lowland soils.
(1) Nakatoikanbetsu (2) Otomi (3) Taisho
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Fig. 2. X-ray diffraction patterns of parallel oriented clays of Nakatoikanbetsu(1), Otomi(2) and Tai-

sho(3).
a. K saturated and air-dried, b. K saturated and heated at 350C, c¢. K saturated and heated
at 550C, d. Mg saturated and air-dried, e. Mg saturated and treated with Glycerol
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Table 1. Brief description of sampling sites of lowland soil.

SI\(I)ci)l Sampling site Algrtgde Land use Iggglgtzﬁ)n ¢ .E %assiﬁcati(()rtl)

1 Shinotsu, Ebetsu 8 4 A0—25) 2 1

2 Nakajima, Ebetsu 7 2 Ap(0—20) 1 1

3 Ishiyama, Sapporo 100 1 Ap(0—15) 1 1

4 Shinoro, Sapporo 3 1 Ap(0—18) 1 1

5 Uryu 45 3 A11(0—25) 2 6

7 Fukuidani, Shintotsukawa 35 1 Apl(0—18) 2 6

8 Ono, Nanporo 10 4 Ap(0—30) 4 7

9 Tsuruki, Nanporo 10 3 Ap(0—10) 3 4
10 Furukawa, Yuni 30 1 Ap(0—13) 1 1
11 Naganuma 25 3 Ap(0—13) 1 1
12 Nishiogiyama, Furano 180 1 Ap(0—15) 1 1
13 Kitamemuro, Memuro 55 1 Ap(0—30) 1 1
14 Omori, Ikeda 35 2 Ap(0—1D 1 1
15 Taisho, Obihiro 90 4 A—25) 1 2
16 Otomi, Rubeshibe 250 1 Ap(0—21) 1 1
17 Nishitomi, Kunnepu 170 2 Ap2(5—26) 1 1
18 Twatomi, Tsubetsu 40 1 Ap(0—20) 1 1
19 Tsubetsu 8 3 AW0— 9D 3 4
20 Nakashokotsu, Monbetsu 20 2 Ap(0—20) 1 6
21 Utsunai, Hamatonbetsu 15 3 AW0—14 3 6
22 Tokiwa, Hamatonbetsu 6 3 A1(0—14) 6 3
23 Onobunai, Teshio 10 2 Ap(0—1D) 1 5
24 Nakatotkanbetsu, Horonobe 20 3 AW0—19) 4 3
25 Kenbuchi 140 1 Ap(0—23) 5 3
26 Okoppe — 2 Ap2(5—20) 1 1

Abbreviations
Land use

1. Crop field 2. Pasture
Soil classification
(a) 2nd approximation by Hokkaido soil classification committee

(b)

1. Typic Brown Lowland Soils
3. Typic Gray Lowland Soils
3. Typic Gley Lowland Soils

Soil Taxonomy
1. Typic Udifluvents
5. Histic Fluvaquents

2. Typic Udorthents

3. Uncultivated bare field

6. Fluventic Haplumbrepts

4.

Secondary forest

2. Brown Lowland Soils with Dark Epipedon
4. Gray Lowland Soils with Dark Epipedon
6. Gley Lowland Soils with Dark Epipedon

3. Typic Haplaquents 4. Typic Fluvaquents

7. Fluvaquentic Humaquepts
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nHeo0ac=20.9 meq/100 g), K IE (Nol5 CEC

nuoac=15.9meq/100 g) © X #EHT X % Fig. 21
RLTz,

A% (Fig. 2-D kEv £ Y v 4 + HEHT
LEEOFTHB, FOMA~IFaF54, 17
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AL EEh T3,

*KE (Fig.2-2) ke vEYV vy , A—3iFa
SAL, AX VA EEUIEOFATHS, 20
2 10/14A BREEA b & % TV B,

KIE (Fig. 2-3) a4V F+A4&, 72054, 4
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% A TR b, Soil Taxonomy DM 2 7 A TIE,

Table 2. Physical and chemical properties of soil.

Soil pH Ex. Cations H Al .0pc Ext CEC PAC Tex-
No (H,0) KCD Ca Mg K Na (KCU Acidity Acidity ECEC NH4OAc BS C N mehi0, Clay
meq/100 g % % % £ %
1 5.6 4.3 113 3.97 1.67 0.73 0.57 0.75 6.9 20.9 18.4 24.6 72 2.96 0.35 790 33.9 LiC
2 7.2 59 141 4721.88 0.42 027 0.0 1.9 9.9 2.1 18.6 113171 0.19 770 23.4 CL
3 6.7 4.6 13.4 4.390.77 0.3 0.30 0.11 2.5 9.9 19.0 20.6 92 0.68 0.09 940 9.3 SL
4 6.9 6.0 198 277225 0.35 0.26 0.0 1.9 109 25.2 25.4 99 1.12 0.14 1090 23.8 CL
5 5.4 3.9 119 221210 0.29 1.17 3.02 16.2 42.2 19.5 41.1 40 7.21 0.5 1140 31.8 LiC
7 53 4.0 103 1.711.68 0.19 0.73 1.52 10.4 32.9 154 33.6 42 4.88 0.37 940 34.3 LiC
8 6.1 4.7 7.8710.1 0.85 0.27 0.28 0.13 7.1 22.4 19.2 30.4 63 4.26 0.36 890 25.7 LiC
9 6.8 5.1 3.207.250.70 0.14 0.16 0.09 2.1 7.9 1.4 12.6 90 2.27 0.12 500 12.7 SL
10 58 4.4 7.6 5.80 0.9 0.14 0.3 0.25 3.8 13.4 14.8 19.3 75142 0.17 680 30.9 LiC
11 6.7 5.1 6.87 5571.09 0.18 0.19 0.13 2.4 89 138 17.3 79 1.28 0.16 620 25.8 LiC
12 7.3 6.1 998 429073 0.07 0.24 0.08 1.7 7.3 152 143 1051.30 0.1 610 14.7 SL
13 6.0 4.8 103 0.960.75 0.13 0.3 0.16 4.8 17.8 12.3 18.5 66 2.28 0.24 800 20.6 CL
14 6.2 4.7 151 2.071.40 0.22 0.30 0.08 3.2 10.9 18.9 22.4 84 131 0.17 760 20.2 CL
15 6.0 4.7 679 1.00 0.64 0.10 0.31 0.40 4.9 18.0 8.9 159 542.72 0.20 690 12.6 L
16 6.2 4.7 143 0.991.07 0.45 0.28 0.12 4.4 154 17.4 20,9 83 2.09 0.21 74 18.1 CL
17 5.9 45 133 1.70 0.56 0.58 0.44 0.19 5.7 18.8 163 21.5 752.65 0.29 800 19.5 CL
18 59 45 146 2.163.50 0.46 0.38 0.11 52 17.9 20.8 245 85192 0.21 690 15.6 SCL
19 5.6 4.4 215 6.001.41 0.95 0.75 0.19 9.8 29.9 30.1 39.8 756.97 0.73 1260 28.1 LiC
20 6.3 4.8 126 1.581.15 0.24 0.25 0.0 3.2 11.4 156 158 99 1.47 0.21 660 36.4 LiC
21 5.9 41 7.44 8130.78 0.32 0.57 0.58 5.2 16.9 17.3 22.2 751.82 0.24 900 37.0 LiC
22 5.8 4.2 914898071 0.74 0.61 0.44 7.0 21.8 20.0 29.2 67 3.24 0.35 960 46.9 HC
23 4.8 3.6 1.73 0.69 0.51 0.42 2.5211.5 18.7 43.8 14.9 38.9  96.27 0.65 1580 51.7 HC
24 5.4 3.8 535 1250.62 0.74 1.29 3.64 10.7 31.0 22.9 32.7 59 4.20 0.48 1130 51.7 HC
25 5.3 3.8 8.8 3.810.62 0.25 1.11 2.07 7.4 22.9 156 283 482.23 0.21 1150 43.1 LiC
26 7.1 5.8 293 2.350.42 0.29 0.25 0.0 2.3 12.9 32.4 257 126 2.02 0.40 1090 43.9 LiC
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Fig. 4. The relation between calculated CEC by
regression analysis and CECnu.oac.
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Fig. 5. Surface charge characteristics of selected soil samples.
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Summary

The conventional method for cation exchange
capacity and acidity measurements of soil were
criticized by using 25 surface soils of alluvial low-
land in Hokkaido (20 Entisols and 5 Inceptisols).
The physical, chemical analysis of soils and miner-
alogical study of clay fraction were carried out for
all samples. Surface charge characteristics for
selected samples were also measured by SCHOFIELD
method. The results obtained are summarized as
follows.

1) For all soil samples, following regression equa-
tion was obtained among CECur.ac, carbon and
clay contents.

CECNH.OAc:3.26'C(%)+0.24'Clay(%)+9.3

(r*=0.812)
Except for soils of which dominant clay mineral
was Montmorillonite, following equation was
obtained.

CECri0ac=3.73-C(%) +0.35:Clay(%) +3.5

(r*=0.936)
CEChxnoac of soils which had carbon content higher
than 39 were closely related to the carbon con-
tents.

2) Generally, AEC of lowland soils were quite
negligible and ranged from—1.0 to 1.0meq/100g
at pH5. The CEC consisted of constant and vari-
able charges and showed larger values with higher
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pH.

3) CECs at pH(H,0) and pH(XCI) measured by
SCHOFIELD method were in the range from 40 to
80% of CECnnac. Thus, CECuu,oac gives the overes-
timation for the nutrient retention ability of soil
under field condition. As ECEC gives the almost

identical values with CEC at pH(H,0), ECEC is the
better indication.

4) Except for the soils which had higher base sat-
uration than 1009 and higher exchangeable Al than
1meq/100 g, the sum of CaOAc acidity and
exchangeable bases coincided with CECnusoac.



