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Process of Acid Sulfate Soil Formation from the Viewpoint of Moisture
Conditions on Coastal Muddy Soil and a trial of it's Amelioration

Tadashi ADACHI *

(Received January 16 , 1996)

According to recent soil survey data, it has been reported that acid sulfate
soils cover areas of about 11,670,000 hectares all over the world and about 40
% of those are in South—East Asia. Most of crops could not be grown on those
areas without any amelioration due to low soil pH.

This report consists of two parts. One is on acid sulfate soil formation in
laboratory experiment. Another is on a trial of acid sulfate soil amelioration
in field experiment.

The results obtained on acid sulfate soil formation, in order to make clear
the relationships between the process of oxidation of sulfur compounds and the
moisture conditions (moisture suction) in coastal muddy soils, in laboratory
experiment are summarized as follows;

The concentration of sulfuric ions increase as oxidation of sulfur compounds
contained in pyrite, etc. occurs, and as a consequence, the soil pH decreases
in the coastal muddy soil (Fig.1). Especially, the soil pH decreased remarkably
in the range of pF 2.3~3.4.

The activity of soil microorganism takes part in this reaction by helping out
with bringing about sulfur oxidation and formation of sulfuric ions.

The pH decrease in the soil with autoclaved treatment was only slight at pF
values lower than pF 3.0. Accordingly, it is concluded that the decrease of pH
in coastal muddy soil occurred mainly due to soil microorganisms which oxidize
sulfur compounds under the condition of higher—water than pF 3.0.

The results of field experiment is summarized as follows;

As a general rule, it is able to remedy the surface acidification of peat/acid
sulfate soils by mixing lime dust with plough layer. However, the effect of
mixed lime dust is easily disappeared in the area where the acidic ground water
table is always high and moves up over the surface in rainy season.

Therefore, it was carried out that several experiments for seeking protection
against surface acidification due to capillary upward movement of acidic ground
water by means of inserting a buffering layer of lime gravel (thickness of lime
gravel layer = 5cm) between the top soil and the acidic subsoil (20 cm depth)
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in the fields, Munoh series which is young acid sulfate soil, at the Narathiwat
Land Development Center in South Thailand. The results of soil pH measurement
carried out in the field in November of 1985, August of 1987 and September of
1990, it coincides with 2, 4 and 7 years respectively after the beginning of
the experiments, are shown in Table 3. In the plot of P2 and Ul, application of
lime dust to the plough layer can increase soil pH rapidly but it’s residual
effect is not so long. Within a 5 year period, the soil pH is likely to return
to below 4. On the other hand, an underlaid lime gravel layer tends to improve
the soil around the lime gravel only slight but steadily with time. Therefore,
it is concluded that surface soil acidification caused by the upward movement
of acidified ground water would be protected against, rapidly and continuously,
by both mixing lime dust with plough layer and underlying lime gravel below
plough layer. If acid sulfate soil areas would be used as upland fields, much
of organic matters in soil are easily decomposed by drying.

Therefore, it is suggested that it would be better for these areas to be used
as paddy fields, also from the above results.

Key words: Acid sulfate soil, Soil microorganisms, Moisture conditions, Amelioration,
pH, Sustainable effect
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BRI LA, SR oRFE DY, Fllok

WA L. pH SRR OBWBEAOH Tk & HiS L, Table 1 Soilprifie for experimental fiel
HRE L THBE LI 2 Mo T B, Depth T cojour | Texture | pl | 10
220, ¥4 EREPORERBELIRRBVT (20 ca ¥
+TEME 2 Table- 1 /T 20caPAFEIC Y v A +OD 101R3/2 | muck 2.86| 3.01
HENXBRENET) . OFLECARRELEAT S T 7 oTva | wacky 1oam | 5.08| 2.4
Cridy, BEBEHROEDE LSS 3 & i, T SR R
O LETRERVFELHET 5 kY, Wl |7OTE/2 | mcky loan | 3.04) 6.5
OHMTAKRDLERIEBLT, FOpH2HBE L THIERLD 7.51R4/2 | light clay |2.84{ 7.50
BEE(LY 5 C LB ¥, AORRV HHAMROREE T T T
2HHFL. ORKLY +E2E8 LAl & h - kOEYA 5 '
OFAERB T &\ AN AREB L AR LRERE |1 | |29 6%

MREZRIF L. BRAKER 3/84 v FORKY £ 21 5¥5/1 | clay 3.77| 1.68
WARIKV B Send U, KH. MZERL 2. ZiEK

RO AL FER Table-2 D@V TH 5, %56, pH 2. 750HMEKZRHK Y + & 10073 MRES
MEEBLEOPHAB.HR ERI B EEHBLIBTEBMLIY,
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BHYHR LV IBIAI S DHRETT 5, Upland

ABRMEIB, 19834 SHRERINT: Field
A, G 2,4, TEFA L - LB okl
#Table-3RRL TV 3,
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Underlaid lime gravel
Lise dust and underlaid lime gravel
Lime dust and underlaid big and fine line gravel
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Table 3 pH changes in each experimental plot
(Munoh series, at Narathiwat LDD Center, South—Thailand)

Plot | Depth | pH Plot Depth | _____ PH ______
Paddy {cn) ’85.11,°87. 8, '90. 9| Upland (cm) [’85.11,787.8,'%0. 9
P1-1 0- 2 3.8 3.15 3.28 U1-1 0-25 6.67 4.8 3.60
2 2.5-7.5 3.93 3.17 3.22 2 25-7.5 6.58 3.80 3.37
3 7.5-12.5 3.76 3.18 3.18 3 7.5-12.5 4.60 3.17 3.2
4 |12.5-17.5 3.68 3.12 3.20 4 |12.5-17.5 3.44 3.2 3.10
5 117.5-22.5 3.53 | 3.10 3.15 5 117.5-2.5 3.61 2.97 3.12
6 |22.5-27.5 3.39 3.00 3.12 6 |22.527.5 3.53 2.9 2.9

7 |27.5-32.5 3.38 2.80 3.10
8 |32.5-37.5 3.28 3.00 U2-1 0-25 3.74 3.43
2| 2575 | 3.6 | 3.4

P2-1 0- 2 5.28 | 3.70 | 3.50 3| 7.5-12.5 | 3.68 | 3.5
2 2.5-17.5 5.77 3.45 3.36 4 |12.5-17.5 3.83 3.8 5.38
3 7.5-12.5 5.66 3.2 3.30 5 20 5.14 5.87
4 [12.5-17.5 | 4.56 | 3.13 | 3.18 6 LG
5 |17.5-22.5 4.01 3.02 3.12 7 % 5.00 3.5 3.32
6 |22.5-27.5 3.8 3.12 8 [27.5-32.5 3.89 3.02 3.6
7 1|27.5-32.5 | 3.68 | 3.00
8 {32.6-37.5 3.4 U3-1 0-25 6.47

2| 25 7.5 6.21 5.40

P3-1 0- 4 4.42 | 3.8 3 7.5-12.5 6.06 5.23
2 4-10 4.35 4.00 4.60 4 }12.5-17.5 4.94 5.3 5.68
3 12 6.30 4.20 4.53 5 20 5.47 5.20 5.90
4 LG 6 LG
5 17 6.06 3.40 3.38 7 b33 5.80 3.9 3.3
6 [19.5-24.5 3.47 3.2 3.10 8 |27.5-32.5 3.77 3.4 3.8
7 |24.5-29.5 3.40

U4-1 0-25 6.80

P41 0- 4 5.73 5.3% 2125175 5.55 5.15
2 4-10 5.64 5.658 3 7.5-12.5 4.79 5.01
3 12 6.16 5.45 5.00 4 |12.5-17.5 4.46 4.9 6.00
4 LG 5 20 5.39 4.50 5.86
5 17 6.68 | 4.23 | 3.52 6 LG
6 [19.5-24.5 3.78 3.65 3.30 7 25 6.27 3.60 3.30
7 |24.5-29.5 3.64 8 {27.5-32.5 3.80 3.06 3.10

Remarks) (D Flooding at '85.11.
® pH of surface soil (1983.8) ; pH 2.51~3.04
@ pH of ground water (1983.8) ; pH 3.3
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