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Chemical and physical characteristics of soils planted sago palm were analyzed to get information for
improvement of cultural practices of sago. Soil samples were collected from Riau Indonesia, Johor and
Sarawak Malaysia and Narathiwat Thailand, and divided into two main groups of soil; mineral and peat soils.

The pH of the peat soils were around 4, which were lower than that of the mineral soils. Cation exchange
capacity (CEC) of the peat soils evaluated at pH7 (CEC pH7) were about twice higher than that of the
mineral soils. In the most of peat soils, CEC evaluated at pH4 (CEC pH4) were 70-90% of the CEC pH7.
However, in the most of mineral soils, the CEC pH4 were more than 90% of the CEC pH7. These results
imply that the peat soils performed a variable charge.

Parameters for mineralization of soil organic N were computed by using Arrenius’ law and Michaelis-
Menten's equation. The apparent activation energy of the peat and mineral soils were 16500-17400 and
16000-24100 cal mol™, respectively. The mineralization rate of the peat and mineral soils were 0.034—0.067
and 0.023-0.028 day™, respectively.

At 100 reference days of the soil incubation, the amounts of mineralized N under submerged conditions
were 2,5-5.8 mg kg™ in the peat soils and 1.2-1.4 mg kg™ in the mineral soil. These amounts were calculated
as weight basis. However, a very different value of bulk density between the peat and mineral soils was
observed. Thus, the mineralized N and CEC expressed as volume basis are more practical to compare
between the peat and mineral soils rather than weight basis. Amounts of mineralized N and CEC calculated
as volume basis were only 20% of those calculated as weight basis. As a result, N mineralization and CEC

calculated by volume basis indicated higher fertility of the mineral soil than the peat soil.
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Table 1 Soil profile morphology

NXZMH 77> b

Soil Soil Depth of Sample Soil Organic Soil color prP(:u(:d- Note
code layer soil collection  name texture matter ﬁ
ater
BATU-1 0-20cm 0-10cm BATU-1-1CL  High  7.5YR3/4 dark brown groundwater level: 40—
50 cm
10 em— BATU-1-2 many fine roots: 0—
30 cm
20-32 cm CL  Medium 7.5YR4/6 brown no roots: 30 cm<
32cm- HC  Medium 35YR5/1 brownish gray
NARA-1 09 c¢m -9 cm CL  Medium 10YR4/1 brownish gray groundwater level:
2m<
9-19ecm  9-19cm  NARA-1-2CL  Medium 10YR5/4 dull yellowish
brown
19-31em  19-31e¢cm NARA-1-3 HC  Medium 10YR5/3 dull vellowish
brown
3l em- HC Low 10YR6/3 dull yellow
orange
M-1 0-16ecm  0-8cm M-1-1 High 2.5YR2/1 reddish black 3.7 groundwater level:
5cm
8&16ecm M-i1-2 many roots: 0—-16 cm
16 cm— 16 em— M-1-3 HC Low 5Y6/3 olive vellow
M-2 0-15em  0-7cm M-2-1 LiC Litter  7.5YR3/2 brownish black 3.8 groundwater level:
20 cm
7-15ecm  M-2-2 no roots: 0-15 cm
15-25em  15-25em M-2-3 LiC  High 5YR3/2 dark reddish many roots: 15 cm <
brown
25 cm— 25cm— M-2—+4 HC  Medium 2.5Y5/3 yellowish gray litter: 0-15 cm
M-3 0-10em  0-10em  M-3-1 LiC  High 7.5YR3/2 brownish black 4.0  groundwater level:
10em
10-25cm  10-25cm  M-3-2 LiC  High 7.5YR3/2 brownish black many roots: 10-20 cm
25 em- 25 cm- M-3-3 HC Low 5Y5/3 grayish olive
D-4 0-10cm  0-10cm  D-4-1 Litter  2.5YR2/2 very dark reddish 3.9 groundwater level:
brown 10 em
10 cm- 10 em— D-4-2 Peat 2.5YR2/2 very dark reddish many roots: 10 em <
brown litter: 0-10 em
D-5 0-10em 0-10cm  D-5-1 2.5YR3/2 dark reddish 3.6 groundwater level:
brown 15em
10 erm— 10 em— D-5-2 Peat 2.5YR3/2 dark reddish many roots: 15 cm <
brown
D-6 0-15ecm  O-15cm D-6-1 Litter ~ 2.5Y3/2 brownish black 3.6  groundwater level:
15cm
15 em— 15 cm— D-6-2 Peat 2.5Y3/2 Dbrownish black many roots: 15¢m <
litter: 0—-10 cm
S-7 0-10ecm  0-10ecm  S-7-1 Litter  2.5YR2/2 very dark reddish 3.5 groundwater level:
brown 10 cm
1024 ecm 1024 ecm  S-7-2 Peat 2.5YR2/2 very dark reddish litter: 0-8 cm
brown
24-60cm 2460 cm  S-7-3 Peat 2.5YR3/3 dark reddish mineral soil: 60 cm <
brown
60 cm~— 60 cm— S-7-4 HC Low many roots: 10 cm <
S-8 =10cm 0-10em  S-8-1 Litter  2.5YR3/2 dark reddish 3.8  groundwater level:
brown 10em
10-100 em 10-100 cm $-8-2 Peat 10YR2/3 brownish black litter: 0-5 cm
100 em— 100 em— HC  Low coarse roots: 20 cm <
S-9 0-10ecm 0-10ecm  §-9-1 Litter ~ 2.5YR2/2 very dark reddish 3.3  groundwater level:
brown 10cm
10-100 cm 10-100 cm $-9-2 Peat 5YR3/3 dark reddish many roots: 10 cm <
brown
100em- 100 em— HC Low litter: 0-7 cm
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Table 2 Chemical properties of soils.

CEC Exchangeable cation Concentra-
Soil Soil  Soil nitracen toion o of
type name P g k! pH7 pH4 Ca Mg Na percentage g[::;?l%f:}uizr
cmol kg™t emol kg ° mg !
Mineral Soil M-1-1 40 125 58.8 56.2 8.0 7.1 3.7 1.3 34.1 0.14
(MI) M-1-2 42 120 56.5 53.8 5.9 6.6 3.4 1.4 30.6
M-2-1 4.0 7.1 33.3 289 6.2 5.2 1.6 1.1 42.3 0.14
M-2-2 4.1 3.2 20.7 14.3 4.5 3.2 1.3 0.6 46.5
M-3~1 41 121 58.5 53.6 6.4 6.3 33 1.2 29.3 0.15
M-3-2 4.1 6.9 30.1 36.1 7.9 6.3 2.6 0.1 56.2
BATU-1-1 44 4.4 322 315 2.7 3.3 1.9 0.1 25.0
BATU-1-2 4.7 3.7 342 360 3.6 6.6 3.2 1.0 42.1
NARA-1-1 5.7 1.3 4.5 8.7 1.9 0.7 0.3 0.1 68.8
NARA-1-2 5.6 0.7 9,2 6.3 2.1 0.8 0.3 0 355
MK-1 5.3 3.5 19.9 9.1 0.26
TT-1 4.0 3.5 224 206 0.12
Shallow Peat Soil S-7-1 3.7 156 841 6353 8.1 11.3 3.9 1.4 29.3 0.12
(SP) §-7-2 3.5 129 108.1 969 127 15.5 7.5 0.3 33.3
S-8-1 39 16.1 1000 745 11.0 12.6 4.6 1.3 29.5 0.18
S-8-2 39 149 998 731  10.2 11.3 4.7 0.8 27.0
S-9-1 3.7 194 95.8 83.0 9.9 11.2 3.8 1.4 275 0.14
5-9-2 36 144 956 768 113 11.6 9.6 1.3 35.4
MK-2 44 138 914 355 0.14
Deep Peat Soil D-4-1 3.5 190 1046  88.1 13.1 15.8 5.2 2.7 35.1 0.46
(DP) D-4-2 36 164 964 876 114 13.1 5.0 2.8 33.5
D-5-1 3.7 186 1093 1140 240 224 7.6 2.4 51.6 0.13
D-5-2 35 170 967 827 167 13.4 10.8 2.3 4.6
D-6-1 35 199 1043 848 152 16.0 5.9 2.5 38.0 0.15
D-6-2 34 156 107.0 892 121 13.7 5.8 2.0 31.3
BATU-2-1 35 149 107.2 927 214 206 0.9 0.9 33.1
BATU-2-2 35 128 1063 952 18.7 12.3 0.9 0.1 30.0
TT-2 4.3 17.2 82.0  60.4 0.26
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Table 3 Variable charge of peat and mineral soils

CEC pH 4/CEC pH 7%

Soil type Soil pH
>0.9 0.9-0.7 07>

Mineral Soil 8% | 3 4.5

Peat Soil*! 2 13 1 3.7

*! Deep peat and shallow peat soils

*2 CEC was evaluated at pH 4 (CEC pH 4) and at pH 7 (CEC pH 7).

*I Number of soil sample
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Table 4 Parameters for nitrogen mineralization in laboratory incubation of soils

N-mineralization Mineralization Apparent
Location and soil type potential rate constant activation energy
mg kg™ day™ cal mol™!
Tebingtinggi Peat soil 3.43 0.067 17400
Mineral soil 0.84 0.023 16000
Mukah Peat soil 3.78 0.034 16300
Mineral soil 0.99 0.028 24100
801 peat Soil
Tebingtinggi Soil
6.0} oo © O ° °
°
- 40 o& . o ® [ [ ]
i “Te . . Mukah Soil
) ° o
B opd
Z 4
= 1
3]
gﬂ 0.0 1 1 1 L 1
k= 0 50 100 150 200 250
[=}
g 20r Mineral Soil Mukah Soil
2 .
£ Lo °
£ 1.5 .
S . °
B o* e °
N 10} * o° Tebingtinggi Soil
Fud 0’ 000
Y [ J
&
s 05
0 0 1 1 ] —
0 50 100 150 200 250
Reference Days (25°C)
Fig.1 Time course of N-mineralization in incubated soils.
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