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Sago plantation on largely undrained deep peatland in Indonesia.

Summary
Sago (Metroxylon sagu) is an Indonesian indigenous plant species. Sago needs periodical inundation 
for better performance, so  it can be planted on slightly drained or even undrained peatland. Sago 
flour is used for many food items and chemical products. About 150–250 kg of dry sago flour can 
be produced from one palm tree. Once sago seedlings are transplanted, they start to grow and 
produce clusters vegetatively. The clusters are then ready for consecutive, unlimited production 
cycles. Sago palms require only negligible maintenance, which makes sago plantations among the 
most productive systems that can be operated at almost no maintenance cost. Small–scale sago 
cultivation without drainiage results in a high sago self–propagation rate, short harvesting cycles 
and high starch content. This is because farmers use their traditional knowledge of the area to grow 
sago only on fertile peatland. 
After  smallholders farmers had established sago plantations on slightly drained peatlands, there 
was no significant increase in CO2 emissions compared to secondary forest cover. However, young 
sago palms require an open canopy, which increases peat temperatures and could increase CO2 
emissions. Sago plantations produce much less biomass than secondary peat swamp forest.  
This study indicates that even under minimal drainage and maintenance, sago grows well on deep 
peat.  However, when grown on tidally–influenced deep peat, sago produces less starch and takes 
longer to mature (more than 12–17 years) compared to cultivation on shallow peat, where mature 
trunks are produced 8–12 years after planting. The poor growth of sago palms on deep peat is likely 
caused by the lack of nutrients in the peat strata rather than low pH. More research  is needed to 
improve sago cultivation. Drainage for log transport should be avoided.
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1. Practice description
Area of the site 30 000 ha

Current land cover/use 
Sago accompanied by secondary regrowth of 
former peat swamp forest species.

Previous land cover/use 

Mixed, tall peat swamp forest is dominant. 
Shallow peat near coastal areas has long 
been used for rubber plantations with limited 
drainage.

Origin of intervention Introduced from the Moluccas by local people.

Types of intervention used in the area

 Rewetting 

 Drainage 

 Cultivation of crops 

 Grazing 

 Forestry 

 Aquaculture 

 Fishery 

 Other 

Duration of implementation Since 1900 

Main purpose of the practice Source of income.

Level of technical knowledge
 Low 

 Medium 

 High  

Water table depth from surface 0 to – 0.5 m

Present active drainage system
Width of channels No artificial channels
Distance between 
channels –

Subsidence
Before practice –

During practice   –

2. Implementation of activities, inputs and cost
N Establishment of activities

Input/
materials

Duration Cost

1
Land clearing, preparation of 
planting hole, canal blocking (if 
required)

seedlings

10 years from planting 
to continuous harvesting 
when grown on tidally–
influenced peatland

Most of the 
cost relates to 
labour and the 
transport of 
seedlings

2 Weeding Low

3
Pruning the dead fronds and 
rearing if there are too many 
young sago in a single cluster

Low



3. Environmental characteristics

Climate 
 Tropical 

 Temperate 

 Boreal 

Average annual rainfall 2 500–3 500 mm

Altitude 3–20 m a.s.l.
Slope –

Peat depth (cm)

	 ≤	30		

	 30–50		

	 50–100		

	 100–300			

	 >300			

Peatland type

based on the water source

 Fen

 Bog

	 Undefined	

Hydrologic network Connected to a network of small streams, rivers and a small lake 
on Padang Island.

Main vegetation species

Before practice
Secondary peat swamp forests, with many 
Calophyllum spp., Campnosperma auriculatum.

During practice
Monoculture of Sago with the regrowth of 
native peat swamp forest tree species (mainly 
Macaranga spp.).

Water quality
Water pH 4–5

Water turbidity –

Dissolved organic carbon content –

4. Socio–economic dimension

Local stakeholders
Most of the sago is owned by local farmers. There is, however, 
an increasing tendency for the sago to be owned by outside 
investors.

Land tenure Planted in areas where customary rights apply and then legally 
incorporated into state forests.

Land, water, and other natural 
resource access and use rights

Most of this deep peatland has been given to an international 
paper pulp plantation company.

Conflicts There have been unresolved land tenure conflicts between locals 
and government–supported, large–scale concessionaires.

Conflict	resolution	mechanism
Local NGOs, village groups and academicians have been trying 
to resolve the conflicts and promote this undrained peatland 
farming system.

Legal framework
The small–scale sago plantations are not protected by law. There 
is an ongoing intitiative to include this practice under the legal 
framework of a community plantation programme.

Products derived from the 
peatland

The sago flour has been mainly used for sago noodle production. 
It can be also used for bioethanol production and other produces 
(e.g. film, solvents).

Market orientation Sago flour is a well–established nationally and internationally 
traded material.



5. Assessment of impacts on ecosystem services
1 highly decreasing/ 2 moderately decreasing/ 3 slightly decreasing/ 4 neutral/ 5 slightly increasing/ 6 moderately 
increasing/ 7 highly increasing

Provisioning services

Agricultural production 7
Food security and nutrition 6
Employment 6
Income 6
Non–timber forest products yield 6
Livelihoods opportunities 6
Resilience and capacity to adapt to climate change 6

Socio–cultural services
Level	of	conflicts 1
Gender equality 3
Learning and innovation 6

Regulating services

Waterborne carbon (DOC) loss 2
Fire frequency 1
Biodiversity 3
Subsidence rate 2

Off–site	benefits
Water quality 6
Frequency	of	flooding 2

6.  Climate change mitigation potential
1 highly decreasing/ 2 moderately decreasing/ 3 slightly decreasing/ 4 neutral/ 5 slightly increasing/ 6 moderately 
increasing/ 7 highly increasing 

Impact Rate Estimate 
(t ha–1 year–1, CO2–eq) Remarks

Net GHG emission 5 –

Minor increase compared to 
undrained secondary peat swamp 
forest, but considerable decreases 
compared to open drained 
peatland.

CH4 emission – – –

CO2 emission 5 – –

N2O emission – 10
Compared to 40–90 t ha–1 year–1 
for the drained peatland.

Carbon sequestration/
storage abovegrounds

 
– –
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