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THE RELATION BETWEEN THE KIND OF CATION EXCHANGE
POSITIONS IN SOIL AND THE RELEASING OF CALCIUM

—On the Several Kinds of Soil in Hokkaido—
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Table 1 Nature and properties of samples of soil

H s Weight] - e
Locality Origin of Horizon Mechanical composition (93) OF Total _lotz}l
of soils soils of soil [Conrse | Fime | g | Clay | rUr°| volume | humes nitrogenC/N
sand sand ! ay (100 ml) o o
. Diluvial A 26.7 | 31.9 | 25.0 { 164 | CL | 66.5 | 13.2 | 0.45 | 14
Moiwa (virgin)
virgin By 10.0 37.7 38.1 14.2 CL 96.8 4.8 0.21 13
. Diluvial | AP 1.5 | 24.3 | 42.5 | 31.6 | LiC | 99.2 | 10.0 | 0.38 | 15
Komukai (Hcavy clay sonl) .
cultivated Bg 1.3 14.6 44.0 40.0 LiC 116.9 1.6 0.08 | 11
Volcanic ash | AP 8.4 | 39.7 | 427 | 94 | L 65.0 | 10.7 | 0.48 |13
-wet type
(cultivated) B 22.2 57.0 18.3 2.5 SL 51.0 2.8 0.16 | 10
Makubetsu -
}3’,];“:',!;0“5" AP 80 | 379 | 23.1 | 31.2 | LiC | 424 | 25.5 | 1.17 | 13
(cultivated) 2A 4.4 30.7 46.0 18.9 SiCL | B1.4 25.3 0.97 15
Alluvial AP 3.1 38.4 36.4 22.1 CL 111.0 2.4 0.15 9
Naganuma .
(cultivated) B 0.6 44.9 32.8 21.7 CL 139.8 2.4 0.15 9
Locality Horizon pH Exc}x;x_tllgc Exchange Pi(l)s . Exchangeable bases me/100g
of soi of sail |, acidity capacity | Absorption
H.0 KCl ) | me/100 g | coefficient CaO MgO K.O
. A 5.7 4.8 7 28.2 890 15.1 3.3 1.2
Moiwa
B, 6.1 4.8 0.50 22.5 1,517 11.8 2.7 1.0
. . AP 5.7 4.7 1.25 30.3 838 15.9 2.1 0.5
Komukai
Bg 4.8 3.7 30.75 16.1 715 2.9 2.5 0.2
Makubetsu AP 6.5 5.5 0.25 25.8 1,639 16.4 1.1 1.3
~Dry type B 6.3 6.2 0.25 14.8 2,245 6.2 1.6 1.7
Makubetsu AP 5.1 4.2 7.75 49.5 1,778 10.3 1.1 0.2
-Wet type 2A 5.4 4.4 11.25 61.7 2,785 7.8 1.1 0.3
AP 6.3 5.8 0.50 17.6 500 7.4 6.3 0.7
Naganuma
B 6.4 6.0 0.50 17.5 540 7.3 6.7 0.4
Note. AP-cultivated A horizon.
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Fig. 1 Relation between cation exchange capacity
of soil and pH value of normal ammonium
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Fig. 2 Relation between cation exchange capacity
of soil and pH value of normal Ca-acetates
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Table 2 The fractional determination of cation exchange positions and the exchange capacity
of soils treated by hydrogen peroxide

] ) Cation | CECafter | CEC.of e s irione "
mples of soi pachy | wemment |  mauer | e negative fourside negative
Moiwa-AP 28.8 9.0 19.8 5.2 23.6
Moiwa-B, 22.5 14.3 8.3 7.5 15.0
KOMUKAI-AP 30.3 13.7 16.6 10.7 19.6
KOMUKAI-Bg 16.2 13.5 2.7 12.0 4.2
MAKUBETSU-Dry-AP 25.8 9.2 16.6 1.6 24.2
MAKUBETSU-Dry-B 14.9 9.9 5.0 4.7 10.2
MAKUBETSU-Wet-AP 49.5 7.2 42.3 2.9 46.6
MAKUBETSU-Wet-2 A 61.7 14.9 46.8 9.0 52.7
NAGANUMA-AP 17.4 13.9 3.5 11.3 6.1
NAGANUMA-B 17.4 13.4 4.0 11.2 6.2

Table 3 Release of Ca by normal acetic acid
solution supplied in amounts equiva-
lent to exchangeable Ca as influenced
by degree of Ca saturation and kinds

of soil

I Degree of Ca-saturation

charge (LLF o-charge &33) & L7,

Wiat D NGRES Bz X D MO MBI X » THE
WA OMBIA R B Z ENHEEIND DT, C
D% E HILW bie T hked, LR O
MER LU HaOx A X » T L BRI L

Samples of soil 2y o CEC #HE Lico TDOR;H%Y Table 2
202 | 40% 74 % s 0y e =
3 Lo Fig. 3 2L,
MolwAa-AP 23.8 33.3 43.7) 47.6 TSI L bt SRR & - 1
Morwa B, 5.2 50.0 57.9 60.7 i M, Gt Ha00 AR X5 CEC
KOMUKAI-AP 23.8 36.9 44.4) 50.0 Lt 2 A5 (G i-cl 5 % I
KOMUKAI-Bg 58 580 355 o  OMPUMAAEL, o imcharge Db HHIA
MAKUBETSU-Dry-AP 38.1] 51.2 57.1 61.9 AATALy, Lot T o—charge DEIFIIPIcV
MAKUBETSU-Dry-B 47.6/ 53.6 54.8 58.9 e trerrrs e fe
Q%\KUBE‘I‘SU-&&-OAX 26.2| 29:3 17.6 2(4):13 SO END, Th bR ELO NKY
MAKUBETSU-Wet-2 38.1 2. 55.6 . . . . oy .
NAGANUMA-AP 9.5 16.7 26.8 31.5 CIEEM¥EALCRL, BEHL2: 1 B LV
NAGANUMA-B 9.51 167| 25.4 33.3 ?w*ﬁiﬁ;‘qfop:m,ré Zl) D &ﬁ[.mghy NH‘*', K+
Fig. 3 The fractional determination of cation exchange positions
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Fig. 4 Release of Ca replaced by an equivalent
amount of normal acetic acid solution as af-
fected by per centage of Ca saturation.

50

=
<.

Percent Ca released
o
<

201

101

20 40 60 80
Percent of Ca saturation
Notes: 1, Moiwa-A.
Moiwa-B.
Komukai-AP,
Komukai-Bg.
Makubetsu-Dry-AP.
Makubetsu-Dry-B.
Makubetsu-Wet-AP,
Makubetsu-Wet-2 A.
Naganuma-AP.
Naganuma-~B.

Ro#EMEEMNIEREFL, LRARMMED
v U= h bRKEHEEANEL , RRAME
20% O & & ORKEMEA IR AL, it
DRKEMEE0~60Y4 DT hcHM L, L&
0% orhitHlYyT5LoRD o1,

@

Spenaua

[



82 Aty BRABUBgH o 18 5

Fig. 5 Release of Ca by normal potassium chloride
solution supplied in amounts equivalent to
exchangeable Ca as influenced by degree of

Fig. 6 Effect of addition of normal acetic acid solut-
ion on pH value of Ca-soil and Ca released

Ca saturation
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Summary

The studies were conducted to clarify the ki-
nds of cation exchange position in several soils,
which influence the quantity of calcium released
by the addition of acid and salt solution. Two
volcanic ash soils (dry and wet type in TOKA
CHI) and heavy clay soils (KOMUKAI) were
used for the experiment in comparison with the
diluvial soils (MOIWA) and alluvial soils (NA-
GANUMA).

The results obtained are summarized as follo-
ws!

1. The cation exchange capacity of soils in
MAKUBETSU, MOIWA and KOMUKAI-AP
were greatly affected with the pH value, but
only slightly in NAGANUMA and KOMUKAI-B
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soils. The cation exchange position of vole-
anic ash soils in MAKUBETSU was due to the
outside negative charge and that of NAGANU-
MA, KOMUKAI-B soils was due to the inside
negative charge, besides it was suggested that
MOIWA-AP and KOMUKAI-AP soils had both
negative charges.

2. The release of Ca in these soils decreased
remarkably in accordance with the decline of Ca
saturation when the soils having various degrees
of Ca saturation were treated with acetic acid.
When using potassium chloride as anextractant,
however, the relation between the degree of Ca
saturation and the Ca relensed was not clear.
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3. 1In respect to the relation between the re-
lease of Ca and the kinds of soil, the release of
Ca by the organic acid extractant was cvidently
higher in voleanic ash soils, including humic
matters which had mainly negative charge, than
in mineral soils.

The release of Ca in the voleanic ash soils
or humic soils held at 209 level of Ca-satura-
tion was nearly equivalent to that in the mine-
ral soils having 40~60% level of Ca-saturation.

On the other hand, when potassium chloride
was used as an extractant, the release of Ca
was higher in the mineral soils than in the
volcanic ash suvils or humic soils.
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