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Flashback 

 

It is common knowledge that the Mega-Project after three years of operation has 

failed to achieve its chief goals of producing rice enough to substitute for import and 

providing better livelihood to rural people resettled from over-crowded Java. On the 

contrary, entire ecosystems have been ruined, pristine vegetation and wildlife destroyed 

which were the food or income producers of the indigenous people, water balance strongly 

disturbed, and water and soil quality deteriorated. 

The Government of Indonesia yielding to public demand has decided to close the 

Mega-Project by abolishing its legal foundation of Presidential Decrees 82/1995, 83/1995 

and 74/1998. Except for the area where people have already been moved in, all other areas 

will be restored to their original state or at least bringing back a good deal of their 

resources value and environmental functions. As the damage done is already immense, 

restoration will be very strenuous. Before the commencement of the Mega-Project large 

parts of the forest had been ravaged by big private companies holding Forest Concession 

Rights or operating Timber Estate converting natural forest into commercial tree plantations. 

The area where people have been settled will be handled as environmentally sound 

as possible to make it habitable. Inasmuch as the area involved in relatively small – the 

impact of development, if any, can be expected limited – and an ecology-based 

development may still within reach, keeping people in the area was considered a better 

choice instead of moving them out to be resettled somewhere else. This is to prevent people 

from suffering from psychological stress which is most serious on transplanted people. 

This paper deals with that part of the Mega-Project where settlements will be 

retained. 

                                                            
1  International Conference & Workshop on Tropical Peat Swamps “Safe-Guarding a Global Natural 

Resources” Penang, Malaysia. 27-29 July 1999. 
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Condition of The Settlement Area 

 

There are forty settlemens units (SU) in the area, located in the villages of Lamunti, 

Palingkau, Dadahup, and Palangkau. They occupy a total area of some 40,000 ha and 

house a total of 15,100 families. 

The land is a swampy alluvial plain of marine origin. Commonly marine deposits 

contain sulphidic compounds, notably pyrite FeS2, which are potentially harmful to plants. 

Under aerobic condition they will be oxidized producing sulphuric acid which may turn the 

soil and its associated water extremely acid. Fortunately in the greater part of the area the 

pyrite layer is at a depth of more than 50 cm below the soil surface so that keeping it out of 

the vadose zone of aeration is less of a problem. When the soil water is properly managed 

the pyrite at such a depth poses no great constraint to agriculture. Where there is a blanket 

of peat it is mostly less than 100 cm thick. Such a thin peat will not interfere with plant 

growth and its environmental role can be dismissed. 

The base-rock of Central Kalimantan is mainly old – pretertiary and tertiary – and 

nutrient-poor such as granite, crystalline schist, phyllite, clay or quartz slates, quartzite and 

quartzose (Mohr, 1935). The marine deposite on these base-rocks forms the parent material 

of the present soils, making the soils better supplied with nutrients, forming high cation 

exchange capacity (CEC) and greater acid-neutralizing power. The high CEC causes a 

more balance nutrient supply, more efficient use of fertilizers and the soil becomes better 

buffered againts wide pH fluctuations. The flat relief makes soil cultivation and hydro-

reclamation easier. In this area hydro-reclamation includes preventing the soil from 

becoming over-drained and over-oxidized which may cause soil acidification due to 

formation of sulphuric acid from pyrite or organic acids from peat. It also has to prevent 

soil and peat desiccation. Soil desiccation may cause the formation of very hard clods 

which strongly withstand the formation of favourable structure for pant growth. Peat 

desiccation may generate irreversible hydrophobicity leading to loss of water control 

capability of peat. 

Due to faulty water regime engineering by the Mega-Project, however, water and 

soil became strongly degraded. The degradation is indicated by (1) soil acidifying through 

pyrite oxidation and upward moving of soluble acids by capillary flow, (2) accelerated 

decomposition of peat adding to soil acidifying by organic acids, and (3) channel water 
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surface lowering well below land surface bringing about over-drain condition resulting in 

soil and peat desiccation with all of their constraining effect as mentioned previously, and 

acid leakage from soil into channel water. The strong lowering of pH caused iron and 

aluminium contents in waters to increase and increasing solubility of both elements in 

soils. 

Moist probable range 
Location Properties 

Water Soil 

pH 2.2 – 3.5 3.7 – 4.3 

Al 0.5-2.3 mg/litre 211.5-629.1 mg/kg 

Lamunti 

Fe 0.1-5.1 mg/litre - 

pH 1.7-4.0 3.0-5.6 Dadahup 

Al 0.3-14.3 mg/litre 44.1-1169.1 mg/kg 

pH 2.2-3.0 2.8-4.1 Palingkau 

Al 1.4-17.6 mg/litre 26.1-531 mg/kg 

(adapted from Fakultas Pertanian UGM, 1997; PSSL-UGM, 1998) 

 

Soil water become unsuitable for agriculture. Watering acid soil with acid water 

will create multistress condition in the soil for plants. In addition the water becomes also 

unfit for domestic use. 

 

Establishing Settlements 

 

To retain settlements under considerable degraded condition of land, the first step 

should be cutting out the main factor of degradation. As the primary cause of degradation 

is the ill-planned water regulation it is crucial to stop the adverse effect of the prevailing 

hydrological process. This may be achieved by (1) inactivating the macro-network of water 

control through the installation of weirs in the primary and the secondary canals to retard 

their flow and (2) dividing the single water control system for the entire area into separate 

small units of on-farm network. The division makes each network more adapted to local 

differences in soil and hydrotopography, and the spread of impacts among localities can be 

restrained. In addition, the plan will be less costly than reconstructing the existing system 

totally. 
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The present quality of water in the macro-channel-network (off-farm) and 

consequently in the micro-channel-network (on-farm) is far below standard for domestic 

and agriculture use. Therefore, rain water will be used as the sole source of water. A 

combination of three techniques will be set up to assure water supply for agriculture: (1) 

rainfall harvesting using field depression or peat domes for rainwater retention, (2) polder-

like construction of cropping fields, and (3) “surjan” system of land preparation. For 

human consumption and sanitary means a so-called basin-roof system will be employed. 

Rainwater is collected on the roof of each house and directed into a tank (Ruiz & Molina, 

1981). 

The surjan system of water management is a traditional Javanese device for 

reducing cropping risk due to uncertain water supply. It reshapes the land surface into 

parallel, alternating ridges and furrows. During season of rainfall deficit the furrows collect 

whatever water is still available to support crop growth. In seasons of excess rainfall the 

ridges will be free from waterlogging to support upland crops as the excess water will 

drain into the furrows. The furrows may then be used for fishery or lowland rice cultivation 

(Notohadiprawiro, 1987). 

The plan needs a long time to mature, whereas the inhabitants are in immediate 

want of help. In order to preserve people from famine and phychological stress before 

reclamation of their land succeeds and they can live off their own land, the plan will be 

executed in four consecutive stages. The success of a preceding stage is the prerequisite for 

the execution of the next stage. 

1. Rescue stage 

a. preserving people from famine by government food aid 

b. installation of basin-roof collection of rainfall for domestic water supply 

c. reclamation of compound ground for subsistence production of grains and 

vegetables on rainfed cropping 

2. Survival stage 

a. full rainfed prioduction of grains and vegetables on compound ground to reduce 

government food aid 

b. still requires complementary government food aid 

c. maintaining basin roff system of domestic water supply 

d. improvement of local environmental health condition 
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3. Consolidation stage 

a. reclamation of part of the allocated farm land for food production 

b. compound ground and farm land collectively produce enough food to substitute for 

government food aid so that the aid can be stopped 

c. continued basin roof supply of water while exploring the availability of potable 

surface and ground water sources resulting from land reclamation 

d. continued improvement of health condition 

4. Growth and development stage 

a. full development of the allocated farm land for agriculture production which may 

consist of food, commercial and/or industrial crops 

b. compound ground use is exclusively directed toward horticulture – vegetables 

and/or fruits – and if commercially possible also livestock, poultry of fishery 

c. for conservation purposes and supply of firewood and construction timber 

interfluvial depression and peat domes will be reforested 

d. with the quality improvement of surface and ground water, rainfed agriculture will 

be complemented by irrigation in particular during the dry season 

e. domestic water provision combines basin roof collection and surface/groudwater 

abstraction 

f. provision of civic infrastructures like schools, markets, health centres, etc.  

(adapted from PSSL-UGM, 1999). 

There are some constraining conditions in few settlement units hampering 

establishment. Remowing them is not practical as they are found spotwise. It is more 

reasonable resettling the affected SUs in other parts of the area. The constraints are wet 

season flood and thick peat in Dadahup, wet season flood in Palangkau, shallow pyrite and 

thick peat in Lamunti, and shallow pyrite in Palingkau. Recurring floods also impede 

accessibility. 

Adaptation Tests of Crops 

 

To select crops which will be better suited for the area, adaptation trials in the field 

and some greenhouse tests were made. The objectives are to arrange cropping systems of 

better chance to succeed on low-input technology during the initial years but response well 

to sustainable intensification in the long-run, and familiar or readily disseminated to farmers. 
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The results obtained in Dadahup and Palingkau can be summarized as follows: 

1) Rice cultivar IR-66 can be recommended as it is more tolerant to acid condition and 

has a short maturing period 

2) To reduce risk of failure, especially on newly cultivated land which is still undergoing 

reclamation process, it is wise to grow local rice varieties as they are naturally adapted 

t labile conditions 

3) Apparently groundnut is relatively the most suitable for the surjan ridges; to increase 

harvested yield this crop may be mixed with maize in a so-called “addition-series” 

where groundnut is the main crop 

4) Farmers in Palingkau have already succeeded producing vegetables on their compound 

ground 

5) In locations where the pyrite layer is deeper than 25 cm below the soil surface and the 

inundating water is less than 30 cm, hand-tractors can be used advantageously to 

shorten the time for land preparation 

6) Amendments and fertilizers applicatin are important, the amount of them are location-

specifid, crop-specific, depending on season and on the attainment of 

hydroreclamation; in general the most needed chemical inputs are lime, N, P, Cu and 

Zn, while K is less required 

7) Coconut seems prospective on earthen bunds made to mark the border of individual 

land property 

8) The biggest problem is pest, mainly rats, stem borers and armyworms (larvae of moths) 

(adapted from PSSL-UGM, 1998) 

Some findings of greenhouse experiments on maize are presented as follows. From 

the nutrient absorption figures it can be seen that among the three kinds of treatment – 

leaching , liming and manuring – manuring has the most distinct effect on increasing 

absorption of N and P in roots and K in roots and shoots. Increased absorption of N and P 

in shoots were more effected by dolomitic lime. All treatments decrease S adsorption. 

Leaching has an indefinite effect. It may be speculated that the decrease in S adsorption by 

manure is related to lowering of redox potential whereby available SO2-
4 is reduced to 

unavailable S2- and the precipitation of SO2-
4 as gypsum by Ca from lime. 
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Absorbed, mean percent of dry weight 
Root Shoot Treatment 

N P K S N P K S 
L0D0P0 1.33 0.27 0.62 3.32 2.01 0.43 1.08 1.17 
L0D0P1 1.87 0.37 1.21 2.84 2.10 0.49 1.34 1.19 
L0D1P0 1.42 0.29 0.69 2.46 1.99 0.50 1.40 0.90 
L0D1P1 1.92 0.41 1.27 2.48 2.02 0.55 1.96 0.82 
L1D0P0 1.31 0.25 0.49 2.54 1.75 0.32 0.84 1.00 
L1D0P1 1.67 0.25 0.78 2.53 1.75 0.31 1.11 1.04 
L1D1P0 1.40 0.27 0.64 1.52 1.97 0.56 1.03 0.95 
L1D1P1 1.89 0.40 1.01 1.45 2.33 0.56 1.87 0.64 

 

Percent difference between treated and control 
Root Shoot Differential effect of each 

treatment N P K S N P K S 
(P1 – P0) D0,D1,L0,L1 35 32 75 -5 6 6 44 -8 
(D1 – D0)P0.P1,L0,L1 13 15 25 -24 15 28 0 -17 
(L1 – L0)P0, P1, D0,D1 3 -2 -16 -34 -3 0.5 -14 2 

 

P = manure; P0 = without, P1 = 4.2g/pt eq. 2.7 Mg/ha 
D = lime; D0 = without, D1 = 12.9 g/pt eq. 8.4 Mg/ha 
L = leaching; L0 = without; L1 = 120 ml/pt/day during 10 days eq. 78 cu.m/ha/day 
(summarized and calculated from data of PSSL-UGM, 1998) 
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