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Problems Related to Coastal Lowland Development in the Tropics
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Table 1

T, v 7 a—7HOEFEIZ#5007 ha (Christensen,
1979), {EBHEAK O [ F13#92,0005 ha (Driessen, 1978)
LHEEL N TWS, v 7 u— 7t onTiitFof
OKBEIZ BT 3HMEMERT 7 — ¥ A 50w, BHD
EXGELPLEBET VT EEN T Y SO TORERT
HBHEENTVWAZLEERT AL, HRICHIT 2HEE
TYTFTOTy7u—7HEHBEDY 2 TIRNELBVEDLE
Bbhid, AEHKIIOVTIEIRIIZHLLELIIC,
57 ) SLEREHIAR O A E FERY 3,00075 ha DFEIZ 2 /3 A
ERECIESEREEOE, 121 /1L EVEET ¥V TI2E
FLTWD, ZOZXIFEBMARET YV 7HL 81
BEALZBERTHIIZLEERTLOLEI»Z 5LV, UL
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HHZ2EZTHE ),

0. RE7IJ7ESHORE - HK - 37 - #E

WE7 V7 RKEHBIZE ZRUDESZ FLIIE, wih
3 Koeppen M-/ v 5% (Aw) RIEL, MEIC
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Importance of Alluvial Land

(in million hectares)

Land Area Alluvial Soil Area
Potentially Potentially
Total Arable Total Arable
World 13000 3152 588 316
Asia* 2704 620 — 192
Tropical Asia 987 344 168 114

*Excluding USSR

(Source : World Food Problem, White House, 1967)
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Table 2 Mangrove Areas in Southeast Asia

Burma 500,000ha
Thailand 317,700
Cambodia ?
Malaysia 688,459
Indonesia 3,000,000 ?
Philippines 251,577
Vietnam 300,000 ?

(Source : Christensen, 1979)

Table 3 Distribution of Tropical Peat Areas
in the World

Location Tropx(c}?:)Peats
Asia Thailand 200,000
Vietnam 1,500,000
Peninsular Malaysia 800,000
Sarawak, Sabah, 1,650,000
Brunei
Kalimantan 6,265,000
Sumatra 9,700,000
Irian Jaya 70,000
Papua 500,000
Others 1,500,000( ?)
Subtotal 22,185,000
Africa Kenya/Uganda 500,000
Zaire 1,000,000
Others 1,500,000
to 2,000,000(?)
Subtotal 3,000,000
to 3,500,000
America | Guianas 500,000
Brazil 1,000,000
Colombia 350,000
Venezuela 3,000,000
Others 300,000( ? )
Subtotal 5,150,000

(Source : Driessen, 1978)
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Table 4 Total Respiration, Rate of Peat Decomposition, Rate of Land Subsidence and Rate of
Nutrient Release From Decomposing Peat in Johore, Malaysia

Ayer Baloi Pontian Peat
Drained Swamp Forest Expt. Station
(AB1-1) (PN 1-1)
Total Respiration 11.5 21
(t C/ha/yr)
Rate of Peat 14 42
Decomp. (t/ha/yr)
Rate of Land 0.73 1.79
Subsidence (cm/yr)
Due to Peat Decomp.
Rate of Nutrient N 24.9 59.6
Release (kg/ha/yr) P 2.0 4.6
K 1.4 3.1
Ca 23.2 1059.1
Mg 6.2 24.0
Mn 0.07 1.3
Fe 14.5 107.5
Cu 0.02 4.2
Zn 0.08 1.4
Note : 1. Rate of peat decomposition at Ayer Baloi was assumed to be 60%of total respiration,

the rest being the respiration of living plant roots.
2. Rate of land subsidence was calculated on bulk density of 0.192g/cc for Ayer Baloi

and 0.235g/cc for Pontian.
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Table 6 Fleischer’s Criteria for the Trophic

Levels of Temperate Peats

N K,0 P,0, CaO Ash

in % of Dry Matter

(B%%)
Mesotrophic (1 » )
Oligotrophic (& ~» )

2.5 0.10 0.25 4 10
2.0 0.10 0.20 1 5
0.8 0.03 0.05 0.25 2

Eutrophic

(Cited from Driessen and Soepraptohardjo, 1974)

Table 5 Nutrient Content in Some Tropical Peat Samples

Ayer Baloi (AB 1-1 site) Swamp Forest

Pontian (PN 1-1 site) Peat Expt. Station

Element
hor. 1 hor. 2 hor. 3 hor. 4 hor. 1 hor. 2 hor. 3 hor. 4
N(9%) 0.178 0.112 0.166 0.140 0.142 0.100 0.101 0.107
P(%) 0.014 0.009 0.009 0.007 0.011 0.007 0.006 0.006
K(%) 0.010 0.010 0.013 0.009 0.007 0.008 0.008 0.007
Ca (%) 0.166 0.047 0.051 0.044 2.522 0.317 0.191 0.135
Mg (%) 0.044 0.051 0.048 0.049 0.057 0.058 0.035 0.032
Mn(ppm) 5.111 3.569 2.509 2.849 31.795 10.693 9.614 11.911
ppm) 1034.279  672.712  346.476  295.150 2559.843  484.870  252.377  323.549
Cu<ppnﬁ 1.644 1.493 1.393 1.763 100.291 6.476 3.794 4.488
Zn (ppm) 5.936 3.934 3.008 3.070 33.410 7.696 4.538 3.622

AR ER R BRI EMITR TRET7 V7150 SI0REERR O LI ERR O & Rl B T A (AB—H,

R,

BIFFIRK, KEIRFES, REFEOR, SpARIBRK, MMIER, £F(51, Pisoot Vijarnsorn, Zahari Abu Bakar)
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Table 7 Response of Rice on Peat Treated with Soil, Lime, and Copper in Pot Experiments.

Straw Total Sterile Filled
Treatment Grains Grains Grains
(g/pot) (g/pot) (%) (g/pot)
P 0.95b 0.00 0.00 0.00
P+Cu 2.49d 0.00 0.00 0.00
P+S(7.5¢cm) 92.94bc 105.39¢ 3.40be 101.81cd
P+S(7.5¢m)+Cu 113.14ab 105.06¢ 2.20c 102.75¢d
P+S(15e¢m) 124.01ab 119.98be 5.60ab 113.26be
P+S(15c¢m)+Cnu 162.26a 127.76b 4.40be 122.14b
Mix/P+S(7.5cm) 97.00abe 103.40¢ 3.70bc 99.57cd
Mix/P+S(7.5¢m)~+ Cu 96.92abc 108.97¢ 4.20be 104.39¢d
S 163.73a 160.76a 4,20bc 154.01a
S+Cu 151.46ab 159.77a 3.00bce 154.98a
P+L 38.86cd 45.10d 9.10a 41.00e
P+L+Cu 119.20ab 112.00be 4.40bc 107.07cd

P; Peat: S; Soil : L ; Lime : Cu; Copper
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Summary

Coastal swamp areas are the object of reclamation for agricultural and aquacultural development in
southeast Asia. First, reasons for an extraordinarily wide distribution of mangroves and swamp forests in
insular southeast Asia were considered in terms of climate, vegetation, geology, geomorphology and geo-
history.

Then the problems expected to arise from reclamation of these swamp lands were considered. The pres-
ent and past mangrove swamps, the latter being broad depressions enguifed in a delta proper due
to rapid sedimentation along the delta front, are often associated with pyritic sediments which, upon
drainage and reclamation, rapidly develop into acid sulfate soils. The difficulty of their amelioration
was discussed.

Swamp forests in the tropics are developed on woody peats that are sometimes more than 10m thick and
extremely oligotrophic. Reclamation of swamp forest lands inevitably accompanies drainage, which in turn
leads to land subsidence due to dewatering and compaction, and eventually to decomposition of peat itself.
Results of a recent study concerning the changes brought about by peat land reclamation were presented
concerning oligotrophy, peat decomposition and land subsidence. Sterility of rice on peat was also dealt
with based on experimental results.

(Soil Phys. Cond. Plant Growth, Jpn., 63,43—50, 1991)





