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Line planting of illipe (Shorea stenoptera) near Segedong in West Kalimantan.

Summary
Illipe species or Shorea spp. (local name: tengkawang) is a Southeast Asian climax forest tree. In 
term of GHG emissions, the impact of Illipe tree cultivation is neutral when compared to undrained 
secondary peat swamp forest. The Illipe nuts are an important non–timber forest product with a 
high commercial value. The  fat derived from the nuts is used in chocolate and similar products. 
The fruiting, usually occurs every 3–4 years after a period of several rainless weeks. The tree also 
produces quality timber for plywood face–veneer.  
The plantation described in this case study is located along the Segedong River on a coastal, shallow 
to moderately deep peatland. Illipe species were chosen for cultivation because they tolerate 
frequent inundatations and do not require drainage. Their rapid growth closed the forest canopy 
and reduced the high temperatures on previously sunlight–exposed peatland, which further 
reduced CO2 emissions. After seven years, the plantation has started to fruit, but the harvest has 
not yet been assessed. The biomass accumulation makes the cultivation of this large climax tree 
species an efficient carbon sequestering system in tropical rain forests. The growth of the trees will  
continue to add to the positive carbon balance. 
A strategy for restoring tropical peatforest based on illipe nut cultivation could target a number 
of objectives, including, carbon emissions reduction, biodiversity conservation and the provision 
of non–timber forest products for the food and cosmetics industry in cooperation with local 
community members. Further studies are needed to investigate the yield potential of Illipe trees 
grown on peatlands.
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1. Practice description
Area of the site 2 200 ha

Current land cover/use Line–planted plantation of Illipe nut.

Previous land cover/use Low–stocking timber forest.

Origin of intervention
Joint programme of GadjahMada University and 
Inhutani II.

Types of intervention used in the area

 Rewetting 

 Drainage 

 Cultivation of crops 

 Grazing 

 Forestry 

 Aquaculture 

 Fishery 

 Other
non–timber forest 
products harvesting

Duration of implementation 11 years (started in 2003)

Main purpose of the practice Production of on–timber forest products

Level of technical knowledge
 Low 

 Medium 

 High  

Water table depth from surface 0 to – 0.5 m

Present active drainage system
Width of channels

1–5 m wide
(only natural 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
Establish nursery from fruits, wildlings or 
vegetative propagation

Semi-shaded nursery 3 years Low

2
Preparation of line planting (open 3–5 m 
gaps in the forest, prepare the planting hole 
and apply compost)

compost – Medium

3
Planting: spacing is 3 by 10 m with a north–
south direction and lane width (line) is 3 m

– – Medium

4 Weeding up to 3 years after planting – – Medium

Remarks:
The annual diamater increment when line planted is about 1.5 cm. Total establishment cost for 3 
years of maintenance is about USD 1000 per ha. 



3. Environmental characteristics

Climate 
 Tropical 

 Temperate 

 Boreal 

Average annual rainfall 2 500–3 500 mm
Altitude 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 by small streams to the Segedong River, and 
ultimately to the coast.

Main vegetation species
Before practice Secondary peatswamp forests with a wide 

range of species.

During practice
Line planting of illipe nuts in secondary 
peatforest: Shorea pinanga, S. 
macrocarpa, S. stenoptera, S. macrophylla.

Water quality
Water pH –

Water turbidity –

Dissolved organic carbon content –

4. Socio–economic dimension

Local stakeholders
The area is now under open access, but it is very 
remote and has remained intact from forest 
encroachment. 

Land tenure State owned forest, but its fruit and non–timber 
products may be harvested by the local community.

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

The legal status of this particular area is a production 
state forest (hutanproduksi).

Conflicts

There is no documented conflict in this case study 
area as yet, but many illipe trees in West Kalimantan 
province and elsewhere have been lost due to illegal 
logging and deforestation.

Conflict	resolution	mechanism Not available.

Legal framework Cutting illipe trees is an illegal practice.

Products derived from the peatland Illipe nut fat is marketed as a cocoa butter equivalent.

Market orientation
International markets. The principal foreign markets 
are in Japan, the Netherlands and the United 
Kingdom.



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 5
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 1 – –

CH4 emission 4 – –

CO2 emission 6 – –

N2O emission 4 – –

Carbon sequestration/
storage abovegrounds 6 –

Highly increases  compared to low-
stocking undrained peatforest

I4
41

5E
/1

/0
2.

15

©	FAO,	2015

The designations employed and the presentation of material in this information product do not imply the expression 
of any opinion whatsoever on the part of the Food and Agriculture Organization of the United Nations (FAO) 
concerning the legal or development status of any country, territory, city or area or of its authorities, or concerning 
the	delimitation	of	its	frontiers	or	boundaries.	The	mention	of	specific	companies	or	products	of	manufacturers,	
whether or not these have been patented, does not imply that these have been endorsed or recommended by FAO in 
preference to others of a similar nature that are not mentioned. The views expressed in this information product are 
those	of	the	author(s)	and	do	not	necessarily	reflect	the	views	or	policies	of	FAO.

©	FAO,	2015




