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Summary
Common tree-based landuse systems in the Central Kalimantan Ex-Mega Rice Project (EMRP)
area are homegardens, agroforests (rubber, rattan, and mixed gardens), swidden rice fields
(which incorporate tree crops), shrublands and peatswamp forests. Homegardens, agroforests
and swidden rice fields are in the intensive landscape near the communities, on riparian alluvial
plains dominated by mineral clay soils. Those landuse systems are utilized daily and prioritized
for household food security and income generation to meet daily to monthly needs. Key crops
produced in the intensive landscape are rubber, rice, rattan, fruits and timbers. Peatswamp
forests and shrublands are found on peat soils in the extensive landscape, areas further from the
communities that are not visited daily, but still important to household livelihoods. Those
landuse systems are managed for income generation to meet weekly to yearly needs, with food
security a secondary priority. Much of the extensive landscape remains under native forest
cover, which is degraded as a result of the Mega Rice Project (MRP) and commercial logging.
Rubber gardens, mixed gardens, and swidden rice field are also found in the extension
landscape. Key products harvested from the extensive landscape are gemor, rattan, indigenous
timbers, fish, and non-timber forest products (NTFPs). Livelihood strategies differ greatly
between the two blocks of the EMRP. Intensive landscape systems are more important in Block
A - providing 40% of household incomes; while extensive landscape systems are more important
in Block E – providing 83% of household incomes.
Rubber (Hevea brasiliensis) is the single most important crop in the intensive landscape,
providing 31% of household income in Block A and 4% in Block E. Rubber cultivation continues to
expand, particularly in Block E. Rubber systems are established with local germplasm and
management practices are non-intensive. Rattan, produced in gardens and harvested from the
forests, is an important crop which is losing popularity because of the perception that it is more
difficult to manage compared to other options. Other common homegarden and agroforestry
crops include the fruit species mangga asam (Mangifera sp), rambutan (Nephelium lappaceum),
cempedak (Artocarpus champeden), durian (Durio zibethinus), jackfruit (Artocarpus
heterophyllus), and sago (Metroxylon sagu). Fruits are mainly produced for household
consumption, but market opportunities exist that are not widely recognized.
Gemor (Alseodaphne sp.) is the most important tree crop in the extensive landscape; its bark is
used to manufacture an effective mosquito repellent. Gemor provides 35% of household
incomes in Block E and 1.3% in Block A. The gemor resource in natural ecosystems is becoming
depleted. Studies should be conducted to evaluate the potential for gemor domestication in
both the intensive and extensive landscapes. Indigenous timber and wood harvesting from the
extensive landscape is another important activity, providing 8% of household income in Block A
and 6% in Block E. Important species include kahui (Shorea balangeran), mahang (Macaranga
spp.), galam (Melaleuca cajuputi), meranti (Shorea sp.), rasak (Cotylelobium spp), and rangas
(Gluta renghas). Stocks of these species are also being depleted. Opportunity exists to propagate
these species for planting in intensive and extensive landscapes. Previous successful tree
planting activities undertaken in the EMRP area provide models to emulate. Traditionally NTFPs
were an important source of household income. However, with the exception of gemor, the
prominence of NTFPs declined greatly following the MRP and commercial logging. Opportunities
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remain for NTFPs, particularly jelutung (Dyera polyphylla). Studies should be implemented to
evaluate market opportunity and domestication potential for key NTFPs.
All of the tree-based landuse systems in the EMRP are carbon (C) rich. Sustainable management
of those systems is the key to balancing local livelihood benefits with C emission reductions. The
rehabilitation of degraded shrublands and peatswamp forests with viable tree-based landuse
systems holds potential to expand local livelihood benefits while increasing C stocks.
Consideration of species selection and management intensity must be balanced with farm
families’ available resources, opportunity costs, and overall livelihood objectives. Management
options should remain flexible to reduce risk and enable farmers to adjust to changing market
opportunities. To promote transparency and understanding of the services provided by treebased systems, farmers or community members should receive a C payment for the landscape C
they help protect or sequester. Technical support to enhance the productivity and profitability of
community tree-based landuse systems should be provided as rewards for sustainable resource
management that decreases emissions, protects current C stocks, and sequesters more
atmospheric C. Farmers and other stakeholders identified a number of barriers that inhibit the
development and management of tree-based systems in the EMRP area. Key barriers include
poor institutional support (lack of transparency, unsupportive policies, and insufficient local
engagement), lack of capital, wildfires, and technical issues (poor quality germplasm,
inappropriate species-site matching, lack of technical skills, and pest/disease problems). Project
implementers should work with relevant local governments and stakeholders to address these
barriers, develop participatory approaches to enable local participation and facilitate
transparent/equitable relationships between stakeholders.
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1. Background
Farmers establish and manage tree-based systems by nurturing natural regeneration and
planting trees on private land and in forests. Traditionally these systems produced a wide variety
of products such as timber, fuelwood, fruits, vegetables, spices, resins, and medicines; primarily
to meet household needs but also to generate some income through sales in local markets. The
decline of natural forests, the advent of market economies and improvement of rural
infrastructure often opened commercial opportunities for rural communities to expand or
intensify their tree-based systems. This spontaneous tree domestication process has been
documented in Bangladesh (Byron 1984), Sri Lanka (Gunasena 1999), North Mindanao, the
Philippines and the highlands of Kenya (Place et al. 2002). In Indonesia the following commodityoriented tree-based systems have evolved: repong damar system (Krui, Lampung), tembawang
fruit and timber system (West Kalimantan), pelak cinnamon system (Kerinci, Jambi), durian fruit
garden (Gunung Palung, West Kalimantan), parak fruit system (Maninjau, West Sumatra) (de
Foresta et al. 2000), jungle rubber system (Jambi and South Sumatera, Joshi et al. 2003),
dudukuhan multi-species system (West Java, Manurung et al 2008), and teak timber systems
(Central Java, Manurung et al. 2009). The smallholder tree-based systems in the project area
(Mentangai Hulu, Kalumpang, Sei Ahas, Katunjung, Tumbang Muroi, and Petak Puti) are possibly
at the onset of this tree domestication process.
The peat domes of Central Kalimantan have developed on the interfluves of a number of rivers,
which have a long history of human use, settlements, and tradition of upstream-downstream
mobility of various ethnic groups. In 1996 the Mega Rice Project (MRP) was initiated in Central
Kalimantan to convert one million hectares of peatlands to irrigated rice production. The project
built thousands of kilometers of canals to drain the swamp. Biophysical conditions were
inappropriate for irrigated rice production; the project was a failure and lead to an
‘environmental disaster’. The southern half of the project area, Block A, was drained first.
Formerly a healthy peatswamp forest, draining and land clearing resulted in extensive land
degradation. Transmigration programs of the MRP instigated an influx of people from across
Indonesia. The new transmigration communities expanded tree cropping systems. A number of
indigenous non-timber forest species and introduced tree crops such as rubber (Hevea
brasiliensis) evolved as important components of tree-based systems in the pamatang riparian
zone, which gradually fade into more extensive natural forest systems in the hinterland peat
forests. Observation and examination by farmers and scientists indicate that tree-based systems
in the project area fall into three categories: multiple species homegarden systems, commoditybased agroforests (with rubber or coffee as main crops), and natural peatswamp forests (of
various levels of quality from intact to degraded). The relationships between these three
systems are perceived to be complementary, neutral to competitive. They are complementary in
the products provided, locations from the homestead, and level of management intensity; and
yet competitive for farmers limited labor and other inputs. Most farmers in the project area
have an interest in the market economy. The tree-based systems with the greatest prospect to
earn income receive the lion’s share of farmers’ resources.
Market opportunities and the cultivation of tree crops with high market demand do not always
lead to the development of commercially viable tree-based systems. Experience indicates
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traditional tree management often leaves communities ill-equipped to produce reliable
quantities of high-quality products that meet market specifications. Assuming adequate land
tenure and policy support, the following technical factors have strong bearing on the successful
development of commercial tree-based systems: access to and the capacity to manage quality
germplasm; tree management skills and information; and adequate market information and
linkages (Roshetko et al. 2007). The first step towards developing an extension support system
that strengthens farmers’ technical skills is to identify the tree species and tree-based systems
options that are compatible with farmers’ biophysical and economic conditions. In the case of
the Central Kalimantan Ex-Mega Rice Project (EMRP) management of the tree species and treebased land use options must also balance the trade-offs between carbon (C) emission reduction
and livelihood benefits for local communities with legitimate claims on land use rights.
Recommendations must support both local livelihoods and maintain (or enhance) the C stocks
(both above-ground and below-ground) of the land use systems across the EMRP area.

2. Methodology
Identification of the tree species and tree-based land use systems that hold promise for the
EMRP area was initiated through the following sequential steps: 1) stakeholder identification; 2)
tree planting and management barrier identification; and 3) baseline survey implementation. A
summary of each step is provided below.

2.1 Stakeholder identification
The objective of this step was to identify stakeholders who are actively involved and
knowledgeable of land use management issues in the EMRP area. Key stakeholders were
identified based on input from organizations known to be active in the EMRP area and from
reports/literatures relevant to the area. Stakeholders identified were subsequently requested to
provide input. This step was conducted in early March 2009.

2.2 Tree planting and management issues - checklist development
A checklist of priority tree planting and management issues was developed to identify the most
significant barriers to tree establishment and management in the local context. The preliminary
checklist was developed through the stakeholder identification process. ICRAF’s Why No Tree?
(WNoTree?) analytical tool was used to review, expand and evaluate the preliminary list through
a workshop held in Palangkaraya in mid-March. Workshop participants were organized into
three groups. Each group reviewed, expanded and prioritized the checklist according to their
experience and perspective. Groups and participants were:
a) Government agencies: Forestry Department: Environment Agency; Agriculture
Department; Agriculture and Animal Husbandry, Fishery and Marine Department,
Sebangau National Park.
b) Conservation organizations and NGOs: WWF, Wetland International, CARE, and Hutanku
Lestari. .
c) Research organizations: The University of Palangkaraya (UNPAR).
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2.3 Baseline Study Implementation
The purpose of the baseline study was to identify the tree species and tree-based systems with
the greatest potential to support farmers’ livelihood objectives and to maintain carbon stocks.
Specifically the baseline study identified: i) key landscape characteristics – common land use
systems and species; ii) farmers’ priority tree species and land use systems; iii) farmers
perceptions of tree planting programs and barriers, and iv) summary of local marketing
conditions for farmers products.
The baseline study combined the following methods: transect walks, focus group discussion,
interviews of key informants, and basic tree inventory. The study was conducted over a 3-week
period from the end of May through mid-June in two villages in EMRP Block E (forested area)
and 4 villages in Block A (non-forested area) (Figure 1). Conducting the survey across the two
areas documented how access/non-access to forests affects communities’ preferences and
knowledge of tree species and tree-based systems. Guidelines for implementation of the
baseline study are provided in Annex 1.

2.4 Transect Walks
Transect walks were conducted to understand and document landscape characteristics,
common tree species and landuse systems. Transect walks were undertaken with people in each
of the study villages. A sketch map was produced for each village. Transect walks started in the
village center and continued across all land use systems where community people have daily
livelihood activities. Transect walks covered an average of 2 km. Small boats were used during
the transect walks to navigate the Kapuas River, creeks, handils, and tatas as well as primary and
secondary canals of EMRP. Those are the routes used daily by local people.

2.5 Focus Group Discussions (FGDs)
After transect walks FGDs were organized in each village to discuss local perspective on priority
tree species and products, local landuse systems (including management practices and
productivity), and constraints to tree planting and management. FGD participants included
village heads, community leaders, traditional leaders, youth leaders, and key informants
knowledgeable about local land use systems. Each FGD session lasted approximately 4 hours and
was attended by 6-8 people, with 20% women.

2.6 Stakeholder Organizations Interviews
The objective of stakeholder interviews was to identify the NRM related activities and services
provided by the stakeholders. Activities and services generally included: extension or research
activities; specific tree planting programs, and market support activities. Stakeholder interviews
also provided opportunity to crosscheck results obtained from the FGDs held in each village.
Separate interviews were also conducted with the Kapuas District Forestry and Plantation Office
and CARE, two organizations that are active in the EMRP area.
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Figure 1. Study area for the analysis of tree and tree-based land use system options for EMRP.
Block A (degraded area) and Block E (forested area).

3. Results
3.1 Key stakeholders and activities and services provided to local communities
Stakeholders active with land management issues in the EMRP area include:
•

Government agencies: District Forestry and Estate Crops Agency, District Agriculture and
Livestock Agency, District Environment Agency; District Fishery and Marine Department,
Sebangau National Park, Bappeda, district and sub-district governments.

•

Conservation organizations and NGOs: CARE, WWF, Wetland International, Hutanku Lestari.

•

Research organizations and universities: The University of Palangkaraya.

All of the organizations listed attended the stakeholder workshop in Palangkaraya. The land use
management activities and services provided to local communities in the EMRP area are
summarized below by stakeholder.
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a) Forestry and Estate Crop Agency, Kapuas District
This government agency is responsible to facilitate the forest and commodity crop sector in
Kapuas District. It also implements development and conservation activities related to land
management. The rehabilitation of private land, public land and peatlands all fall under its
responsibility. Annual reforestation and land rehabilitation activities are supported under the
national Special Allocation Fund for Reforestation (Dana Alokasi Khusus-Dana Reboisasi, DAKDR). Farmers receive free planting material of timber and multi-purpose tree species (MPTS) and
monetary support to cover the cost of planting and regular maintenance for one year. According
to regulations of the Forest and Land Rehabilitation Program (GN-RHL), the seedlings planted
should be 60% timber and 40% MPTS. Species commonly planted in the program are sengon,
meranti, jelutung, belangiran and rubber. Because of its importance to local livelihoods, farmers
often planted more rubber trees than timber trees. These community focused land
rehabilitation activities are widely considered a success. The key threat to rubber-timber
plantations is wildfires. The agency provides communities with water pumps and training to
reduce the hazard of wildfires. Additionally, the agency has assisted communities improve
marketing linkages for rubber and timber. Recently the agency helped facilitate sales of sengon
timber to traders from Banjarmasin, South Kalimantan.

b) CARE Indonesia
CARE Indonesia commenced operating in Indonesia in 1967. Since the 1980s, CARE has
emphasized community development activities related to health, environment, water, and
sanitation. In its Central Kalimantan program, CARE focuses on environment and natural
resource management, including land rehabilitation and tree planting activities. CARE focuses on
the Lamunti Unit of the ERMP area consisting of nine villages. Much of the local agricultural is
under-utilized because farmers have found employment in nearby palm oil factories. The main
purpose of CARE’s activities is to encourage optimal land use practices given farmers preference
for off-farm employment. Program activities include: i) organic farming, ii) greenbelts, and iii)
agroforestry. The three program activities are interlinked and mutually supportive.
Organic farming activities demonstrate that agriculture production is not dependent on chemical
inputs and enhance household health through the production of nutritious crops. Organic
farming activities have been implemented in Sari Makmur Village (C3) and Sri Widadi Village
(B3).
Greenbelts are tree-based systems established around villages to rehabilitate degraded land and
support local livelihoods. Species with a long productive life or rotation are considered best for
greenbelts. Greenbelts have been established in Lamunti Permai Village-A1, Wargamulya VillageB1, and Semakmur Village-A3. Communities prefer rubber, jelutung, and blangiran for
greenbelts, because rubber provides a quick economic return, while jelutung and belangiran
yield high-value timber. All three species are considered suitable for peat soils and other areas
with high water-tables, including along secondary and tertiary canals. Blangiran seeds are easy
to obtain.
Agroforestry activities rehabilitate private lands with species of economic and livelihood value.
Participating farmers receive seed, seedlings, and technical training. Rubber and fruits are the
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primary species used in agroforestry activities. Agricultural crops and nilam (Pogostemon cablin)
are normally intercropped in agroforestry systems for 1-3 years after planting rubber. To date,
CARE has established three tree nurseries and distributed 10,000 in each of the nine villages.
Additionally, agroforestry demonstration plots of rubber and fruit species (cempedak, rambutan,
and jackfruit) have been established.

c) Conservation Consortium
In Central Kalimantan a consortium of conservation institutions is engaged peatswamp
protection and restoration, including activities to support local livelihoods as rewards for
maintaining sustainable land management practices. Consortium members are BOS, CAREIndonesia, the University of Palangka Raya, Wetlands International, and WWF-Indonesia
Specifically, Wetland International leads peatswamp rehabilitation and restoration efforts
through the Central Kalimantan Peatland Project (CKPP) project. A key focus is rehabilitating the
hydrological conditions in EMRP area and vicinity. CKPP achievements to date include: i)
reducing emissions by blocking drainage canals and controlling peat fires, ii) replanting over
1000 hectares of peatland, iii) creating alternative livelihoods and improving health for
communities, iv) building global awareness regarding the importance of conserving peatlands to
address climate change, and v) building national awareness regarding the importance of
conserving Central Kalimantan peatlands.

d) University of Palangkaraya
Since its establishment in 1963, the University of Palangkaraya (UNPAR) has contributed strongly
to the development of Central Kalimantan through its own research and partnership with
various national and international organizations. An active partner in the CKPP project, the
University conducts research and development activities in: fire prevention, hydrology
restoration, poverty reduction, reforestation, biodiversity conservation, communication, and
community support.

3.2 Priority Issues
Results from the WNoTree tree planting barrier analysis exercise are provided in Table 1. At least
one group ranked germplasm quality, insufficient community participation, and inappropriate
species-site matching as the biggest barriers to tree planting. The lack of technical expertise,
insufficient capital, poor policy support, and ineffective monitoring and evaluation were
regarded as the next biggest barriers to tree planting. The lack of research support was also
considered a contributing barrier to tree planting. Following the ranking exercise, group
discussion revealed participants agreed that the single most serious barrier to tree planting was
‘poor quality germplasm’. The next more important barrier was ‘insufficient community
participation’ complicated by all the other issues - insufficient technical expertise, a lack of
capital, and poor institutional support (policy, research, and evaluation).
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Table 1.
Barriers

Key Barriers in Land Rehabilitation Program ranked by different participant groups
Priority
Government
NGO
University
Poor quality germplasm
1
1
Insufficient community participation

1

Inappropriate species-site matching

1

Lack of technical expertise

2

Insufficient capital

2

2

Poor policy support for tree planting

2

Ineffective monitoring and evaluation
Lack of research support

2
3

3.3 Landscapes and Landscape Characteristics
Key landscapes and their characteristics were identified during transect walks and discussions
with communities and institutional stakeholders. The landscape can be organized into three
types based on community utilization intensity. Landscapes encompass multiple land use
systems and multiple landforms. Starting at the settlement areas the intensive landscape
includes homesteads, homegardens, and agroforestry systems. The next, the extensive
landscape includes shrublands and peatswamp forests. Furthest from the communities are
peripheral landscapes, oil palm plantations and other areas. The common economic tree and
agricultural species found in each landuse system are specified in Table 2. The relative location
of the key landuse systems is illustrated in Figure 2.
Landscape types and land use systems are consistent between Block A and Block E. Landforms
are natural characteristics of the area, evolved from both natural and anthropogenicl influence.
Landforms differ between Block A and Block E. Block A includes pamatang alluvial plains along
the rivers and degraded peatlands (gambut) at a distance from the rivers. In between the
pamatang and gambut are luaw, or backswamp, areas which are only submerged during the
rainy seasons. Block E includes both pamatang and gambut, but no intermediate luaw. Beyond
the gambut are two additional landforms. Tayap napu are swamps formed and sustained by
meandering rivers. Bukit are small hills formed of sand and other alluvial material that are never
submerged, and although far from the rivers (homesteads) are compatible with rice and treebased land use systems. Table 3 and Table 4 summarize the location, soils, landuse and
livelihood characteristics of the various landforms in Block A and Block E.
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Table 2.

Main tree species in Block A and E of EMRP area

Landscape and Landuse

Common tree species

Intensive Landscapes
Homesteads & Homegardens

Agroforests (AF)

Swidden rice agriculture

Focused on fruit trees: mangga asam (Mangifera sp), rambutan
(Nephelium lappaceum), jackfruit (Artocarpus heterophyllus),
cempedak (Artocarpus champeden), duku, manggis, and sago
(Metroxylon sagu).
Rubber, rattan, rambutan, mangga asam, cempedak, duku, durian,
paken, manggis, rambai, ramunia, buah tanggaring, rumbia,
jelutung, hanjalutung, mahang, galam, hantangan, kaja, rasak,
jingah, latak manuk, bangang, umpah
Rice, cassava, pineapple, banana, petai, rambuttan, pinang,
lamtoro, sengon. Trees planted along borders and in small gardens
near pondoks (huts).

Extensive Landscapes
Banks of canals and streams

Rubber, muhur, rumbia, kahui,

Shrublands (SL)

Galam

Peatswamp forests (PSF)

Panaga jangkar, tutup kebali, gemor, jelutung, mahadingan, ramin,
lanan lampung. meranti merah (Shorea sp.), tumih, kajalaki, and
tabula

Peripheral Landscapes
Oil palm plantations (OP)

Oil palm

Reforestation areas

Jelutung and blangiran (primarily)
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Figure 2. Sketch map of main landuse in Block A and E of EMRP area
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Table 3.

Landscape properties in Block A of EMRP (4 villages)

Aspects

Landforms observed during transect walk in Block A
Pamatang (alluvial areas)

Luaw (back swamp)

Petak Sahep or Gambut (Peatlands)

Attribute natural
landform (rivers, etc.)

Extends 100 m to 2.5 km from the
riverbanks. Floods often, submerged
during the rainy season

Found adjacent to the pamatang, 100 m
to 2.5 km from the river. Muddy and
flooded during rainy season.

Found after the luaw, begin 2-6 km from the river.
Always submerged. If drained, frequently burns in the
dry season. Many small rivers existed; used by public

Soils

Mineral soil dominated by clay. Reddish
yellow or brownish yellow in color. Gray
at lower depths. Viscous, and sticky.
Difficult to work.
No peat layer

Black and brown on the surface with
high organic matter. Yellow or gray at
lower depths. Soft and sticky, with a
little clay. Easy to work for cultivation.
5-15cm

Black on the surface. Brown below the surface. High
organic matter. Leaves, branches, wood and roots easy
to distinguish. Easy to work. Not sticky.

Typical landuse

Homesteads and home garden, public
facilities (health facilities and schools,
grave, sacred places), rubber agroforest,
other mix-garden, rattan garden, dryrice field, hunting.

Rattan garden, purun garden, rubber
agroforest, hunting, wood, hunting, and
fishing (including natural fish ponds,
beje)

Forests, rubber agroforest, pineapple plantations, rattan
gardens, purun garden, hunting, fishing, gemor and
timber harvesting, ricefield. Reforestation areas (mainly,
jelutung and blangiran).

Key Species

Karet (Hevea brasiliensis), Cempedak
(Artocarpus champeden), Rambuttan
(Nephelium lappaceum), Rumbia/sagu
(Metroxylon sagu), Sengon
(Paraserianthes falcataria), Mangga
asam (Mangifera sp.)
Food security. Daily to monthly income
generation.

Galam (Melaleuca cajuputi), Mahang
(Macaranga sp)

Gemor (Alseodaphne sp.), Kahui (Shorea balangeran),
Meranti (Shorea sp.), Rasak (Cotylelobium sp), Paken
(Durio kutejensis).

Weekly, monthly, and yearly income
generation. Food security

Weekly, monthly, and yearly income generation. Food
security.

Peat depth

Livelihood priority
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Local peat soil classification: Shallow 0-50 cm; moderate
50-100 cm; and deep >100cm.

Table 4.

Landscape properties in Block E of EMRP (2 villages)

Aspects

Landforms observed during transect walk in Block E
Pamatang (alluvial areas)

Attribute natural
landform (rivers, etc.)

Extends up to 100 m from the river
or lake. In the rainy season
submerged 1-2 m. During droughts
the water level is 2 m lower.

Soils

Mineral soil dominated by clay.
Yellow in color, viscous, slightly
sticky

Peat depth

Petak Sahep or Gambut
(Peatlands)
Located on left of Muroi river,
along to the border of Danau
Rawa village. In rainy season
submerged up to 1-4 m. In the
dry season remains wet.

Tayap napu (Riparian swamp
area)
Located 100 m to 3 km from the
river. In rainy season, submerged
2-5 m, while in dry season the
soil is dry.

Bukit (much higher than tayap,)

Black and brown on the surface
with high organic matter. Yellow
or gray at lower depths. Soft and
sticky. Sand mixed with shallow
peat.

Black on the surface, not sticky.
Gray and white clay at lower
depths, sticky.

Sandy soil mixed with black
alluvial soil, slippery and not
sticky.

Rubber agroforest, mixed fruit
garden, rice fields, gemor, forest
products collection, and
traditional graves site.
Gemor (Alseodaphne sp.), Kahui
(Shorea balangeran), Meranti
(Shorea sp.), Rasak (Cotylelobium
sp), Karet (Hevea brasiliensis)
Monthly income generation.
Food security.

Tumbang Muroi - no depth
classification
Patak Puti - 0-20cm

Typical landuse

Homesteads, homegardens, rubber
agroforest, rattan garden, other mixgardens, shrub, and public facilities

Rubber agroforest, timber
harvesting, gemor and resin
harvesting

Rubber agroforest (small area),
rattan gardens, forest products,
and fishing

Key Species

Karet (Hevea brasiliensis), Durian
(Durio zibethinus), Cempadak
(Artocarpus champeden), Muhur
(Lagerstroemia speciosa).
Food security. Daily to monthly
income generation.

Karet (Hevea brasiliensis), Gemor
(Alseodaphne sp.), Kahui (Shorea
balangeran), Meranti (Shorea
sp.), Mahang (Macaranga sp).
Weekly and monthly income
generation (mainly from gemor).

Karet (Hevea brasiliensis), Rattan
(Calamus sp)

Livelihood priority

Located more than 1-3 km from
the river. 1 to 5 m above napu
areas. Never submerged.
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Weekly, monthly and yearly
income generation. Food
security.

3.4 Farmers’ tree species priorities, perception of tree planting barriers, and
market linkages
a) Tree species priorities
Farmers’ tree species priorities were identified during FGDs in each village. Participants were
asked to identify the 10 most important tree species in their village. The species could
include those planted by farmers or those that grow naturally in gardens or forests.
Participants were also asked to classify the trees as 1st, 2nd or 3rd priority; with 1st priority
being those species on which their livelihood depends, 2nd priority being species that
contribute significantly but are not crucial to their livelihood; and 3rd priority being other
important species. Within each priority class, participants were asked to weigh the relative
importance of each species by distributing 20 points across the species in the class. It was
possible for participants to give all the points or no points to an individual species. Finally,
participants were asked to identify the tree species that occur most commonly it each main
landuse system ranking their occurrence on a scale of 1 to 10; and identify the species that
grew the best on a scale of 1 to 10.
Table 5 identifies participants’ tree species priorities, 23 tree species are listed. Only two
species were identified as priorities in all six villages – rubber and cempedak. Based on a
weighted score the five most important tree species are rubber, kehui, gemor, cempedak,
and sagu. The relative importance of species within the classifications of 1st priority, 2nd
priority, and 3rd priority are provided in Table 6, Table 7, and Table 8, respectively.
Key species per landuse system are presented in Table 9. Rambuttan and mangga asam are
key species in homegardens; rubber and durian in rubber agroforest systems; muhur and
rubber in rattan agroforest systems; cempedak and sengon in mixed agroforest systems; sagu,
cempedak and mangga asam as border plantings in rice swidden systems; kahui and sagu on
canal banks; galam and mahang in shrub lands; and gemor, meranti, rasak, kahui, and durian
in peatswamp forests. All of the species listed are priority species identified by participants
(see Table 5). Table 10 lists tree species that farmers consider to have the fastest growth. The
species with the best growth are mangga asam, sengon, sagu, and rubber; followed by waru,
rambutan, cempedak and kuini. Durian and paken were also mentioned as demonstrating
good growth.
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Table 5. Tree species prioritization by 6 villages.
Origin Tree Species

E
I
I

Karet
Kahui
Gemor

Hevea brasiliensis
Shorea balangeran
Alseodaphne sp.

E
N

Cempedak
Rumbia/sagu

N
N

Number of villages selecting the tree as
a priority (1st, 2nd or 3rd Priority)
st
1 priority
2nd priority
3rd priority

*Weight
score

6
3
2

2
3

18
13
12

Artocarpus champeden
Metroxylon sagu

1

3

5
1

11
10

Durian
Mangga asam

Durio zibethinus
Mangifera sp.

1
1

1
1

2
2

7
7

E
I

Rambutan
Mahang

Nephelium lappaceum
Macaranga sp.

1
2

1
1

2

7
7

E
I

Sengon
Galam

Paraserianthes falcataria
Melaleuca cajuputi

1
2

1

1

6
6

I
I

Rasak
Meranti

Cotylelobium spp.
Shorea sp.

2
1

I
N

Muhur/bungur
Kuini

Lagerstroemia speciosa
Mangifera odorata

1

I
E

Jelutung
Sungkai

Dyera polyphylla
Peronema canescens

E
E

Waru
Coffee

Hibiscus tiliaceus
Coffea robusta.

E
I

Jackfruit
Paken

N
I

Pinang
Rangas/Jingah

1

6
5

1

3
2

1
1

2
2

1
1

2
1

Artocarpus heterophyllus
Durio kutejensis

1
1

1
1

Areca catechu
Gluta renghas

1
1

1
1

Key: E = Exotic, I = Indigenous, N = Naturalized.
* 1st priority is given a value of 3; 2nd prioritization given a value of 2; and 3rd priority a value of 1.
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Table 6. Local perception on prioritize of tree species (the 1st priority of tree species and
each weight score from 6 villages)
Tree species
Total score Weight
weight
percentage
Karet
Hevea brasiliensis
9.8
49.2
Durian
Durio zibethinus
6.0
30.0
Kahui
Shorea balangeran
4.7
23.3
Gemor
Alseodaphne sp.
4.0
20.0
Mahang
Macaranga sp.
3.5
17.5
Galam
Melaleuca cajuputi
3.0
15.0
Sengon
Paraserianthes falcataria
3.0
15.0
Mangga asam
Mangifera sp.
2.0
10.0
Meranti
Shorea sp.
2.0
10.0
Muhur/bungur
Lagerstroemia speciosa
2.0
10.0
Rambutan
Nephelium lappaceum
2.0
10.0
Rasak
Cotylelobium spp.
2.0
10.0
Rumbia/sagu
Metroxylon sagu
1.7
8.3
Table 7. Local perception on prioritize of tree species (the 2nd priority of tree species and
each weight score from 6 villages)
Tree species
Total score Weight
weight
percentage
Mangga asam
Mangifera sp.
9.0
45.0
Rumbia/sagu
Metroxylon sagu
9.0
45.0
Cempedak
Artocarpus champeden
6.8
34.0
Gemor
Alseodaphne sp.
6.7
33.3
Durian
Durio zibethinus
6.0
30.0
Meranti
Shorea sp.
6.0
30.0
Mahang
Macaranga sp.
5.0
25.0
Sengon
Paraserianthes falcataria
5.0
25.0
Sungkai
Peronema canescens
5.0
25.0
Kahui
Shorea balangeran
4.0
20.0
Jelutung
Dyera polyphylla
4.0
20.0
Kuini
Mangifera odorata
3.0
15.0
Rambutan
Nephelium lappaceum
3.0
15.0
Waru
Hibiscus tiliaceus
3.0
15.0
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Table 8. Local perception on prioritize of tree species (the 3rd priority of tree species and
each weight score from 6 villages)
Tree species
Total score Weight
weight
percentage
Rambutan
Nephelium lappaceum
13.5
67.5
Jackfruit
Artocarpus heterophyllus
12.0
60.0
Coffee
Coffea robusta
11.0
55.0
Paken
Durio kutejensis
10.0
50.0
Durian
Durio zibethinus
9.5
47.5
Pinang
Areca catechu
8.0
40.0
Rangas/Jingah
Gluta renghas
8.0
40.0
Mangga asam
Mangifera sp.
7.0
35.0
Sengon
Paraserianthes falcataria
6.0
30.0
Cempedak
Artocarpus champeden
5.0
25.0
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Table 9.

Local perception about key tree species in the landuse (score for occurrence, from 1 to 10 scores, low to high), combined for 6 villages.
Intensive Landuse Systems

Tree species

Home
gardens

Agroforest Systems
Rattan
gardens
0.0

Other mix
gardens
6.0

Extensive Landuse Systems
Swidden/
dry paddy
fields

Canal or
riverside
banks

Shrublands

Peatswamp
forests

1.0

0.0

0.0

0.0

Cempedak (Artocarpus
champeden)
Durian and Paken (Durio zibethinus
or Durio kutejensis)
Galam (Melaleuca cajuputi)

0.0

Rubber
agroforests
2.0

1.0

5.0

0.0

2.0

0.0

0.0

0.0

5.0

0.5

1.5

0.5

0.0

0.0

0.0

6.5

0.0

Gemor (Alseodaphne sp.)

0.0

0.3

0.3

0.0

0.0

0.0

0.0

10.0

Kahui (Shorea balangeran)

0.0

0.3

0.0

0.0

0.0

3.3

1.0

7.7

Karet (Hevea brasiliensis)

1.0

9.2

3.2

1.3

0.3

0.5

1.2

0.0

Mahang (Macaranga sp)

0.0

3.5

2.5

0.5

0.0

0.0

6.0

0.0

Mangga asam (Mangifera sp.)

5.0

1.0

0.0

2.0

1.0

0.0

0.0

0.0

Meranti (Shorea sp.)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10.0

Muhur (Lagerstroemia speciosa)

0.0

0.0

10.0

0.0

0.0

0.0

0.0

0.0

Rambutan (Nephelium lappaceum)

6.0

1.0

0.0

2.0

0.0

0.0

0.0

0.0

Rasak (Cotylelobium spp)

0.0

1.0

2.5

0.0

0.0

0.0

0.0

10.0

Rumbia/sagu (Metroxylon sagu)

2.5

1.5

0.8

0.0

1.5

2.8

0.8

0.0

Sengon (Paraserianthes falcataria)

0.0

2.0

0.0

7.0

0.0

0.0

0.0

0.0
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Table 10. Local perception about tree species growth performance in 6 villages (score for growth performance, from 1 to 10 scores, low to high).
Tree species

Reason for choosing tree species

Mangga asam (Mangifera sp.)
Sengon (Albazia falcate)

Economic value, delicious fruit
High economic value for timber
(small log)
Multipurpose tree

Source of planting
material
Buy, own nursery
Buy

Constraints

Total performance
score
8.7
8.3

Own nursery

Fire, flood, capital, pest (stem worm)
Access to planting material, limited
suitable land, fire, and capital
Nursery and planting technique

Buy, own nursery

Lack of capital to maintains

7.5

Own nursery

Cempedak (Artocarpus champeden)

High economic value

Own nursery, given

Kuini (Mangifera odorata)

Economic value, delicious fruit, easy
to cultivate
High economic value
Easy to cultivate

Own nursery, given

Long period to harvest, often
uprooted
Limited land, capital, expensive price
of planting material, thief (seedling
was stolen after planting)
Limited of suitable land (only in
pamatang)
None

7.0

Rambutan (Nephelium lappaceum)

High economic value for livelihood,
familiar and experience
High economic value for timber
(small log)
Economic value, delicious fruit

Buy
Own nursery

Pest (stem worm)
Limited access to planting material

4.0
4.0

Rumbia/sagu (Metroxylon sagu)
Karet (Hevea brasiliensis)
Waru (Hibiscus tiliaceus)

Durian (Durio zibethinus)
Paken (Durio kutejensis)

Buy
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7.8

6.7

6.3
6.0

b) Farmers’ perception of tree planting programs and ‘barriers’
Replication of the WNoTree tree planting barrier analysis exercise at the local level
demonstrated that communities have different observations than stakeholder organizations.
Results from the community analysis are provided in Table 11. Local people see the lack of
capital to as the biggest barrier to spontaneous community-led tree planting. The next
biggest barrier is poor institutional support for tree planting – a composite response that
includes a lack of transparency, poor policy support for tree planting, and insufficient
community facilitation/participation. The common occurrence of wildfires is also a common
barrier, disincentive, to tree planting. Technical issues – poor quality germplasm,
inappropriate species-site matching, lack of technical expertise, and pests/disease problems
– were also recognized as barriers to successful tree planting.
Table 11. Prioritization of barriers in tree planting and land rehabilitation programs
Barriers
Insufficient Capital
Lack of bureaucracy
transparency
Poor policy support for
tree planting
Insufficient community
facilitation
Insufficient community
participation
Wildfire

Mentangai
Hulu

Kalumpang

Sei
Ahas

Katunjung

Tumbang
Muroi

Petak
Puti

2
1

1
3

2

1

2
1

1
2

1
1
2
1

2

1

3

2

1

Poor quality germplasm
Inappropriate species-site
matching
Lack of expertise

1
2

2
3

Pests and diseases

c) Market Linkages and Access to Credit
Throughout the baseline study, observations and discussions regarding local market linkages
were incorporated, including, when possible, direct input from individuals who served as
local traders. Farmers’ role in the value chains is restricted to producers. They have little
access to market information or market specifications for the products they grow. Most
primary commodities - rubber, rattan, gemor, and fruits (cempedak, mango, rambutan, etc)
are sold by individual farmers to village traders, who then sell to district level traders.
District level traders may engage in some grading and processing. They then sell the
commodities to provincial traders and exports, or processing factories. Figure 4 illustrates
the local market chain for primary commodities in the MRP area. No farmer groups or
association are involved in group marketing to achieve economics of scale. Farmers are
exceedingly dependent on local traders to market their products. In the study area, women
play a more prominent role than men in product marketing, resulting in higher profits
received by farm families (Suyanto et al 2009).
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Discussions indicate that farmers’ reliance on money lenders for capital is very low. Farmers
do not generally sell their crop before harvest to traders to access credit for crop production
or support livelihood costs. Farmers’ main source of capital (credit) is family and friends. This
condition is positive in that it avoids heavy debts, but also reveals that capital and credit are
in short supply.

Village collectors/traders

Farmer/Harvester

Export/provincial trader

District traders
Processing factory

Figure 3. Marketing chains for rubber, rattan, and gemor in EMRP area

4. Discussion
4.1 Tree-Based Land Use
4.1.1 Tree-Based Landuse Systems in the KFCP Landscape
Results from the baseline study verify that tree-based landuse systems dominant the KFCP
landscape and make significant contributions to community livelihoods. Based on the
intensity of community utilization those landuse systems can be organized as intensive
landscapes, extension landscapes and peripheral landscapes. In and near the settlement
areas intensive landscapes include homesteads, homegardens, agroforestry systems, and
swidden rice agricultural. Homegardens are mixed species systems near the homes
dominated by fruit trees. Agroforestry systems, generally further from the home, may be
dominated by a single commodity –rubber or rattan – or comprised of multiple fruit and
timber species. Swidden rice systems primarily produce stable food crops for home
consumption, with trees planted along field borders and as small gardens to shade the
pondok (hut). Many of the tree species in these systems are exotics or naturalized. These
landuse systems are utilized daily by communities to provide ‘food security’ and ‘income for
short-term needs’. They are located on fertile alluvial soils along the main river systems;
there is little to no peat soils in these areas. Generally these intensive landscapes extend
about 100 meters from rivers or around lakes. These sites are utilized year round, but might
be submerged 1 to 2 meters during the rainy season.
Further from the communities are the extensive landscapes that include canal and river bank
planting, shrublands, and peatswamp forests. Canal and river bank plantings are composed
of mixed species. Location and soil type influences species composition and management
intensity. Accessible bank sites with mineral soils are planted with rubber and visited more
frequently. Shrublands and peatswamp forest represent a continuum of landcover and
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landuse systems; shrublands being converted/degraded forests. Much of the shrublands are
a result of unsustainable management, primarily burning.
Degradation is more common in Block A because of land conversion and swamp draining
during the MRP, as well as subsequent unregulated access. Degradation also threatens Block
E. Shrublands and peatswamp forests are found on various natural landforms: swamps
(luaw), riparian swamps (tayap napu), peatlands (gambut) and small mounds (bukit) - 1 to 5
m above the swamp or peatlands, composed of alluvial sand deposits with thin layers of
organic soils1. With the exception of mounds, these sites are all dominated by peat soils.
According to local soil classifications the peat soils are shallow (0 to 50 cms), medium (50 to
100 cms), or deep (> 100 cms). Native forest species dominate the shrublands and
peatswamp forests, however communities also establish agroforestry and swidden rice
systems in these areas. Fishing, hunting gemor collection, and timber harvesting are
important livelihood activities in these areas. Because of the distance from the home, these
areas are not visited daily. They are managed to provide income to meet weekly to yearly
needs. Food production for home consumption from these systems is a secondary priority.
The peripheral landscapes include landuse systems not directly utilized by communities.
These systems are primarily found in Block A and include oil palm plantations and
reforestation areas. They may be found near or far from communities, adjacent to intensive
or extensive landscapes. Community members often find employment in oil palm
plantations and in reforestation programmes during site preparation and planting activities.
Livelihood strategies differ significantly between the two blocks because much of the natural
ecosystem in Block A is highly degraded and/or been converted to agricultural systems. As a
consequence, off-farm opportunities in Block A are more developed. Comparatively, the
natural ecosystem in Block E is still intact, although degradation is also prevalent. In Block A
the intensive landscapes (agricultural and agroforestry systems) provide approximately 40%
of household income, but in Block E this is only 5%. The extensive landscapes (shrublands
and peatswamp forests) provide 25% of total household income in Block A and 82% in Block
E. Off-farm activities, including employment in peripheral landscapes, provide 30% and 12%
of household income in Block A and E respectively (Suyanto et al 2009). Values for the
extensive landscapes include fishing - 17% and 39%, respectively for Block A and E. Fishing is
an important livelihood system.

4.1.2 Tree-Based Landuse Systems for Carbon Storage
Many smallholder systems are tree species-rich systems producing non-wood and wood
products for both domestic use and market sale. Due to their high biomass, these systems
contain large carbon (C) stocks. While the systems of individual farmers are of limited size,
on a per area basis smallholder systems accumulate significant amounts of C, equaling the
amount of C stored in some secondary forests of similar age. Their ability to simultaneously
address smallholders’ livelihood needs and store large amounts of C makes smallholder
systems viable options for the dual objectives of reducing C emission and sustainable
development (Roshetko et al. 2007). The tree-based landuse systems currently cultivated by
1

Swamps are found only in Block A; riparian swamps and the mounds are in Block E.; and peatlands in
both blocks.
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smallholder farmers in the KFCP area certainly fit this category. Rehabilitating the degraded
shrublands and peatswamp forests to smallholder tree-based landuse systems holds
potential to reduce C emissions, increase C stocks, and provide local livelihood benefits.
Not all smallholder systems hold the same potential. Evaluating smallholder systems from a
C storage perspective, Roshetko et al (2007) developed the following categories:
agroforests; tree gardens; plantations; improved fallows; rows or scattered trees;
community forests and assisted natural regeneration. Their classification covers the same
landuse systems appraised by Smith and Scherr (2002) and MOE (2003). The key
characteristics evaluated are: tree density, C stocks, and products from the system. A short
description of each smallholder system category and their characteristics are given in Table
12.
Tree density is important as it relates directly to the systems’ ability to store C. Simply put,
more trees – denser spacing – equals higher C stored per area. Those systems with longer
maximum ages have higher potential C stocks. It is worth noting that homegarden systems
in Table 13 contain lower C stocks than other 60-year systems because they contain a
significant number of low-biomass, but nonetheless economically important, species such as
coconut and banana. They may also have lower tree density rates than agroforests and
forest systems. There is no fixed density or planting pattern for trees growing scattered on
farmlands. Tree densities in these systems are commonly 50 to 400 trees ha-1 (Paterson et al
1996). This is significantly less than for agroforests, gardens and plantations, which
commonly contain 625-850 trees ha-1, assuming tree-spacing of 3x4 to 4x4 m, or more. Data
concerning the C stocks of scattered tree systems is not readily available. However, with tree
stocking rates only 8-47% of other systems it can be assumed that these systems contain
much low C stocks. Thus, in most cases scattered tree systems offer a less attractive C
investment option compared to systems with high tree densities. Improved
fallows/intercropping and assisted natural regeneration are transient systems commonly
used to establish tree-based landuse system. Both are appropriate methods to establish a
tree-based smallholder agroforestry system for C sequestration. Intercropping is particularly
attractive as the management practices undertaken assure good agricultural crop yields.
Cultivation, weed control, fertilization enhance tree survival and growth; and the agricultural
crop yields provide livelihood benefits.
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Table 12. Categories and description of smallholder systems and their characteristics from a C storage and CDM prototype perspective a (adapted from
Roshetko et al 2007).
Tree Density
Smallholder Systems

-1

C stock Mg ha
(Maximum age of
system)
350 (+60 yrs)

Products

Comments

Multiple products
for household use
and market sale.

Privately owned or communal land rights.
Commonly 1-10 ha. Communal areas
maybe up to100 ha. May have developed
from natural forests. Provides watershed
and biodiversity environmental services.
Usually privately owned, 0.25-5 ha, could
be larger or as small as 0.10 ha. Communal
gardens may be up to 100 ha. Provides
watershed and agro-biodiversity
environmental services. HGS2 includes
timber production on a 20-year rotation.
Privately owned, 0.25-5 ha. Possibly
provides watershed environmental
services. These systems are vulnerable to
market fluctuations and contain very low
biodiversity levels.
Privately owned, 0.25-5 ha.

Agroforests – multistory combinations of
various tree crops, often with a
predominance of a few species of high
economic value, in an extensive system
resembling a forest.
Tree Gardens – multistory combinations of
various tree and annual crops in a system
that is obviously planted and managed.
Includes homegardens (HGS) and forest
gardens.

High tree
density.

High tree
density.

Forest 350 (+60 yrs)
HGS1 280 (+60yrs)
HGS2 240 (+60yrs)
Rubber 200 (+30yrs)
Coffee 160 (+25yrs)

Multiple products
for household use
and market sale.

Plantations – of timber, fruit or other
commodity (coffee, rubber, etc)
containing one or few species.

High tree
density.

Timber 300 (+40yrs)
Rubber 190 (+25yrs)
Oil Palm 180 (+20yrs)
Coffee 100 (+25yrs)

A few products
primarily for
market sale.

Scattered Trees on Farmlands – on farms,
including border plantings, contour
plantings, windbreaks, and irregularly
spaced trees.

Low to
medium
tree density.

Unknown (Low)

Varies. Possibly
multiple products
for household use
and market sale.

Community Forest Land / Forest Preserves
same as 1 and 2 above?– areas of natural
or secondary forests managed by
communities for environmental goals
(biodiversity or soil/water conservation).

High tree
density.

350 (+60yrs)

Low-intensity
extraction of Nonwood products
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Communal land rights, 10-1000s ha. There
maybe individual rights for sub-units of 0.55 ha. Provides watershed and biodiversity
environmental services.

Improved Fallows / Intercropping –
combining annual crops with trees,
including taungya or alleycropping
systems. Often, a method used to
establish a tree dominant system.

Low tree
density
during the
developmen
t stage.

Low

Annual crops for
household use
during the
development stage

Methods used to establish tree-based
landuse systems on either private or
communal lands.

Assisted Natural Regeneration –
stimulating the growth of natural
seedlings and saplings, may include some
planting. Often, a method used to
establish a tree dominant system.

Depends on
site and
stage of
developmen
t.

Low

Low productivity
during the
development stage

Methods used to establish tree-based
landuse systems on either private or
communal lands.

a

: C stocks adapted from Tomich et al (1998), Roshetko et al (2002), and van Noordwijk et al 2002.
Information in the table is indicative, not definitive, and intended for comparison between systems.
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Systems that produce a variety of tree products, both wood and non-wood, may be
preferred by smallholders as a means of securing tree products for household needs,
generating income, and limiting risk. The great majority of any tree-based agroforestry
system’s aboveground C stock is found in the wood of the trees. Most non-wood tree
products – fruits, vegetables, spices, oils, resins, etc – can be harvested with negligible
impact on the C stock of a system. The data in Table 12 are from systems that primarily
produce non-wood products. Conversely, the harvest of wood products, particularly timber
in single-objective plantations, has a negative impact on the system’s C stock and raises
concerns of ‘permanence’. Is timber production/harvest compatible with the C storage goal
of REDD projects? Analysis demonstrates a limited amount of timber or other wood
products can be harvested from a smallholder agroforestry system and still maintain
appreciable C storage. Based on data collected in homegarden systems with high tree
density, Roshetko et al (2002) projected C stocks assuming current (age 13 years)
aboveground C stocks of 59.0 Mg ha-1, with a maximum system age of 60 years, and 20% or
40% of the growing stock harvested for timber at year 20 (Table 13). These projections
estimated aboveground C stocks of 236.1 and 199.7 Mg ha-1, that are 231.6 Mg (52.6 times)
and 195.3 Mg (44.4 times) greater than the C stock of nearby Imperata
grasslands/agricultural fallows (4.4 Mg ha-1) (Palm et al. 1999), which are roughly
representative of shurblands and degraded forests of the EMRP that would be targeted for
conversion to tree-based systems under the KFCP. The projections are fair estimates, as they
are similar to the aboveground C stocks of 60-year-old community forests, 228-246 Mg ha-1,
assuming aboveground C is 65-70% of total C (Tomich et al. 1998). It is also likely that
smallholders would employ periodic, smallscale, rotational harvesting, and maintaining
higher C stocks than projected here. This analysis demonstrates that smallholder systems
can sequestrate C while also producing timber.
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Table 13. Projection of aboveground C stocks for homegarden systems - age 13 years,
aboveground C stocks of 59 Mg ha-1, 60 year maximum age, and timber harvest in year 20
(adapted from Roshetko et al. 2002).
Species component

Example 1
Non-timber species –
Maximum age 60 years
Timber species –
Rotation age 20 years
Total
Example 2
Non-timber species –
Maximum age 60 years
Timber species –
Rotation age 20 years
Total

Species % of
homegarden

Current
aboveground
C stock (Mg
-1
ha )

Maximum /
current age
(years)

Maximum
aboveground C
-1
stock (Mg ha )
at 60 yrs

60

35.4

60 / 13

163.4

40

23.6

20 / 13

36.3

100

59.0

80

47.2

60 / 13

217.9

20

11.8

20 / 13

18.2

100

59.0

199.7

236.1

Tree density and tree rotation age are not the only factors that affect C stock in a landscape.
The soils of agroforestry systems contain significant quantities of C. Generally the amount of
C stored in a system’s soil remains steady, increasing slowly with time. As a portion of the
system’s total C stock, soil C decreases with time as the tree component grows and
dominate the system. Studies at other sites in Indonesia show that the portion of C stored in
13-year-old homegardens, 30-year-old agroforests and 120-year-old natural forests were
60%, 60% and 20% respectively (Hairiah 1997; Tomich et al. 1998; Roshetko et al. 2002). Preexisting soil C levels are an important baseline that will be measured at the beginning, and
monitored throughout the duration, of any REDD project. Any loss in soil C will have a
negative impact on the C storage over the life of the project. This is particularly in the KFCP
and other peatland areas, as peat soils can contain from 300 to 6000 Mg ha-1 (Agus and
Subiksa 2008). Cleaning, weeding, burning and relocation of biomass are common
management practices that can lead to steady loss in soil C when practiced to excess. For
example, when these practices are applied in natural forests or grasslands soil C losses of 2050% can occur within a few years (Sampson and Scholes 2000). Burning on peat soils is
particularly detrimental and can lead to a loss of 275 Mg ha-1 CO2 from burning of the top 15
cm (Agus 2008). Such losses are not easily reversed by converting fallow lands back with tree
cover (Detwiler 1986; Agus and Subuksa 2008). Appropriate management practices are
required to protect against the loss of peat and soil C stocks.
In summary, to maintain C stocks farmers in the KFCP area should maintain their current
tree-based systems many of which have high tree density, contain species with long
maximum age, and are managed for long rotations. Additionally, farmers should manage the
soil to avoid a loss of baseline C. To sequester further quantities of C, farmers could expand
their tree-based systems on to low-C lands in both the intensive and extensive KFCP
landscapes. The degraded shrublands and peatswamp forests are appropriate sites for
establishing either intensive or extensive tree-based systems. Rehabilitation of the re-
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flooded degraded shrublands and peatswamp forest of Block A hold particularly high
potential for emission reduction and C sequestration. Tree species current found in the KFCP
landscape, that are known to grow in flooded or swamp conditions are listed in Table 14.
Carbon is a new and mysterious product for farmers, even less tangible than other
environmental services – watershed protection or biodiversity conservation. Farmers must
feel confident that they will benefit from their efforts. The tree-based systems developed
through the KFCP must be socially and economically viable independent of C payments; not
intended solely to provide society with emission reduction services. Otherwise the KFCP runs
the risk of replicating the many top-down tree-planting projects that failed by ignoring
priorities and objectives of local communities. Tree-based systems that provide tangible
livelihood benefits are less likely to be converted to other landuse system. In the KFCP area
farmers can cultivate either multiple species systems (preferred) or monocultural systems.
Species selection and management intensity must be balanced with farm families’ available
resources, farmers’ opportunity costs, and overall livelihood objectives. Management
options should remain flexible to limit risk and enable farmers to adjust to changing market
opportunities (Mayers and Vermeulen 2002; Tyynela et al. 2002). Farmers should receive a C
payment to promote transparency and farmers’ understanding of the services their treebased system provide. However, any income received from C payments should be treated as
an additional return for the service. This approach will help protect smallholders from
project or market failure. Within the domain of economically viable tree-based systems,
clear opportunity exists for smallholders to select management practices that lead to higher
C stocks at the system level (Roshetko et al 2007).
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Table 14. Species that grow in swamps or tolerate flooding.
Species
Comment
Source
Buah tanggarang
Durian
Galam
Gemor
Hantangan
Kajakaki
Latak manuk
Kahui
Kalanduyung
Kumpai
Mahadingan
Mahang
Mangga asam
Meranti
Muhur
Panaga jangkar

Native range includes swamps
Native range includes swamps
Native range includes swamps
Native range includes swamps
Found in re-flooded areas
Native range includes swamps
Native range includes swamps
Found in re-flooded areas
Found in re-flooded areas
Found in re-flooded areas
Native range includes swamps
Native range includes swamps
Tolerates flooding
Found in re-flooded areas
Tolerates Flooding
Native range includes swamps

Jelutung
Rambai
Rambuttan
Ramin
Rangkus/jingah
Rasau
Rattan
Rumbia/sago
Tarantang
Tentimun
Tumih
Waru
Purun

Native range includes swamps
Native range includes swamps
Native range includes swamps
Native range includes swamps
Native range includes swamps
Native range includes swamps
Tolerates seasonal flooding
Native range includes swamps
Native range includes swamps
Found in re-flooded areas
Native range includes swamps
Tolerates some flooding
Native range includes swamps

ICRAF. 2009.
Lemmens et al. 1995.
ICRAF. 2009
Giesen. 2008
Farmers Block A
Graham, et al. 2007.
Sosef et al. 1998.
Farmers Block A
Farmers Block A
Farmers Block A
Soerianegara and Lemmens. 1993.
Mansor and Mansor. Undated.
ICRAF. 2009.
Farmers Block A
ICRAF. 2009.
Wibisono et al. 2005.
Soerianegara and Lemmens. 1993.
Lemmens et al. 1995.
Sosef et al. 1998.
ICRAF. 2009.
Soerianegara and Lemmens. 1993.
Lemmens et al. 1995.
Giesen. 2008.
Dransfield and Manokaran. 1995.
ICRAF. 2009.
Soerianegara and Lemmens. 1993.
Farmers Block A
Boer and Lemmens. 1998.
ICRAF. 2009.
Limin et al. 2008.

4.2 Priority Species, Utilization, and Livelihood Significance
During the baseline study farmers and other stakeholders identified approximately 50 tree
and forest species as important components of their tree-based or other landuse systems.
Of those, farmers identified 23 species as priorities (Tables 5, 6, 7 and 8) and specified in
what landuse system the species are utilized (Table 9). Ten of the species produce fruit or
other food products, 10 yield timber and/or fuelwood, and 3 yield commercial commodities
(Table 15). The fruit/food species are primarily used for home consumption. The timber
species are marketed and used domestically. Two of the three commodity crops – rubber
and gemor – are the most important sources of household income in Block A and Block E,
respectively. The production, utilization and status of the priority trees and other key species
of tree-based systems are discussed in the following subsections.
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Table 15. Priority tree and forest species found in tree-based landuse systems.
Commodity Crops
Fruit & Food Species
Timber & Wood Species
Rubber
Cempedak
Kahui
Gemor
Rumbia/sago
Mahang
Jelutung
Durian
Sengon
Mangga asam
Galam
Rambuttan
Rasak
Kuini
Meranti
Coffee
Muhur
Jackfruit
Sungkai
Paken
Waru
Pinang
Rangas/Jingah

4.2.1 Rubber (Hevea brasiliensis)
Farmers consider rubber to be the most important and promising crop for their livelihood.
Rubber production accounts for 31.1% of household income in Block A, and 4.3% of
household income in Block E (Suyanto et al 2009). Presently rubber garden establishment is
rapidly expanding in Block E. Rubber is produced in mixed garden systems, where rubber
composes about 50% of the tree component; and in monocultures where rubber is 90% of
the system. The mixed systems are more traditional and representative of tree gardens in
Block A. Because of its economic potential, monoculture rubber plantations are becoming
more common, particularly in Block E. In both systems and both blocks, rice or other crops
might be intercropped with rubber during the first two years of establishment. Farmers
prefer to use local rubber seedlings opposed to clones because of costs. Farmers weed
rubber gardens frequently during establishment. Thereafter weeding is conducted once or
twice a year. Application of fertilizer is not common, but may be done twice to three times a
year with weeding preceding each application. Latex tapping begins when trees are 8 to 10
years old and is conducted 4 to 7 times a week. Tapping may be restricted by flooding, with
some gardens tapped only 3 months of the year. Rubber production is focused on the
alluvial soils in intensive landscape landuse systems, but also on the peat soils of shrublands,
peatswamps and canal/river banks. Experience in EMRP and in Aceh demonstrates that
rubber can be productive on peat soils. The danger is that farmers are tempted to drain the
peatland to reduce the risk, increase production, and facilitate management. Draining the
peat will increase C emissions and should be prohibited.

4.2.2 Gemor (Alseodaphne sp)
Gemor is an indigenous tree species found in primary and secondary forests, including
peatswamp forests, in Central Kalimantan (Giesen 2008). It grows poorly on degraded sites.
The bark of gemor is used to produce an effective mosquito repellent. The collection and
sale of gemor bark is a major economic activity. Collectors locate tree in the natural forest,
fell the tree, remove the bark, dry the bark, and sell it to collectors. The value-chain for
gemor is short, with a high margin accruing to the collector. Effendi et al (1997) reported
that gemor collection and trade provided up to 65% of household income in some
communities. In Block E gemor collection accounts for 35.3% of household incomes with
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57% of households engaged in gemor collection; in Block A gemor provides only 1.3% of
household income (Suyanto et al 2009). Gemor has been collected and traded in the EMRP
area unregulated for 30 to 40 years. The resource is becoming depleted particularly in Block
E, as evidenced by the difference in gemor-based household income between Block A and E.
In the past, large gemor trees of 90 cm diameter breast height (dbh) were common and
yielded 500 to 700 kgs of dry bark. Now available gemor trees are only 5 to 15 cm dbh and
yield only 10 to 20 kgs of dry bark (Suyanto et al 2009). Farmer collectors estimate that
these small diameter gemor trees are only 3 to 8 years old. Trees as young 1 year are
harvested when found. Farmer collectors report that now more time is spent locating trees
than harvesting and drying the bark. To date there has been no serious effort by collectors,
traders or other stakeholders to domesticate gemor. Some information on propagation
methods is known, but growth and production data is wanting. To protect the resource from
the open access of primary and secondary forests, gemor cultivation should be in
agroforestry systems. An ex-ante study should be conducted to evaluate the potential
domesticating gemor.

4.2.3 Rattan (Calamus sp)
Various species of rattan are indigenous to the forests in Central Kalimantan. Rattan
propagation began in the current EMRP area about 40 years ago because of its attractive
market price and low opportunity costs. Rattan is the second-most valuable agroforestry
commodity in the area; but overall provides less income than fishing, rubber, gemor and
timber harvesting. Produced from mixed rattan gardens and forest collection account for
1.0% and 0.4% of household incomes in Block A, respectively; and 0.1% and Block E,
respectively (Suyanto et al 2009). The composition and management of rattan gardens has
changed drastically with time. Originally, mixed rattan gardens included fruits, timber and
even rubber. Farmers propagated and planted rattan, implementing weeding and other
garden management practices. Rattan requires approximately 10 years to reach
merchantable size; second rotations from natural regeneration of coppice could be
harvested in a short period. Rattan gardens are established along rivers and canals for easy
access and to facilitate harvest/transport of rattan and other products. Because of dense
growth, sharp spines, and competition/damage to intercrops, rattan garden management
can be demanding. As market opportunities for rubber and other garden crops increased
over the years, the importance of rattan declined. During the study, farmers mentioned
rattan as an important component of their tree-based systems, but did not rank it as a
priority species. Farmers indicated that rattan is important but not a preferred crop for the
future. Rattan is no longer artificially propagated; coppice and wildlings are relied upon to
regenerate the resource. Management is no longer proactive, but rather opportunistic with
farmers waiting for high market prices or selling when cash needs arise. The area of rattan
gardens is declining, being replaced by rubber gardens or mixed gardens. Rubber and fruit
trees are no longer intercropped with rattan for the reasons mentioned above. Timber
species are usually intercropped with rattan to provide support and for wood production,
muhur and kajalaki are timber species specifically intercropped with rattan. The importance
and prevalence of rattan has declined, but market opportunities remain.
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4.2.4 Fruit and Food Species
A wide range of fruit species are cultivated by farmers in both Block A and Block E. Fruit
species include species that produce vegetables and other food products, such as coffee and
sago. Priority fruit species include cempedak, sago, durian, mangga asam, rambuttan, kuini,
coffee, nangka, paken and pinang. Duku, manggis, pineapple, and banana are also
important. Additionally, some timber species also yield edible fruit, kahui and galam for
example. Homegardens are dominated by fruit trees. Fruit species are also common
components of rubber gardens, mixed gardens, and swidden rice systems. They are
cultivated along canals and river banks, shrubland, and peatswamp forests. Traditionally,
fruit trees are cultivated primarily for household consumption and food security,
contributing to healthy family diets. Farmers propagate trees themselves or purchase local
seedlings from local nurseries. Grafted seedlings are not widely used because of the expense
and lack of access. Management of fruit trees is largely limited to 1 to 3 times weeding
annually during the first two years after establishment. Weeding is also conducted annually
to facilitate harvesting, once trees start to yield fruit. Fruit harvesting is the most prominent
management activity. Some species of fruit are also harvested for timber. Species
composition is broadly similar, but differs by family preference. Most families have a wide
variety and sufficient number of fruit species in their garden systems. Observations and
farmer comments indicate that not all of the fruit production can be consumed at the
household level.
Local market opportunities do exist. Farmers commented that local fruit sales provide
significant contributions to their household incomes. Those farmers have developed market
intelligence and linkages with local traders and consumers. They know which species are in
demand and the broad product specifications that are required. Fruit species for which local
markets exist include mangga asam, rambuttan, cempedak, nangka, kuini, durian, and
paken. At the community level fruit sales are not a significant activity. Suyanto et al (2009)
did not identify income from fruit sales as a component of household income in any of six
communities studied. Currently information is not available regarding market opportunities
for fruit outside the EMRP area. It is likely that fruit marketing opportunities exist for those
communities closer to towns and for high-value fruit species or those with suitable storage
characteristics. The existence of those opportunities should be examined.

4.2.5 Timber and Wood Species
Timber and wood species are an integral part of both intensive and extensive landscapes of
both Block A and Block E. Priority species include kahui, mahang, sengon, galam, rasak,
meranti, muhur, sungkai, waru, and rangas. Other common timber and wood species
harvested from the peatswamp forests are panaga jangkar, tutup kebali, mahdingan, ramin,
lanan lampung, tumih, and kajalaki. Some fruit and NTFP (non-timber forest product) are
also harvested for timber, including mangga asam, kuini, cempedak, nangka, durian, paken,
and pantung. Timber and wood species are minor components of homegardens and rubber
agroforestry systems. They are common components of mixed gardens and, currently, are
the preferred support trees for rattan inside rattan gardens – particularly muhur and
kajalaki. Exotic timber species are also common in the intensive landscapes, while
indigenous species are found inside both the intensive and extensive landscapes. Timber tree
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management is restricted to harvesting in the extensive landscape. In the intensive
landscape, garden with a high percent of timber trees may be considered a ‘timber
plantation’. To reduce mortality and improve growth, timber plantations may be weeded 1
to 3 times in the year of establishment. Thereafter weeding may be conducted annually, but
that is not common. No thinning or pruning operations are conducted to improve growth or
timber quality. Timber seedlings are produced in farmer nurseries or bought locally. No
improved quality germplasm is used.
Traditionally, communities harvested timber for local consumption, particularly for home
and boat construction. In the 1970s commercial harvesting of indigenous timber species
began, reaching a zenith in the early 1990s. That period was called the ‘jaman ramin’, or
ramin era, because ramin timbers were widely sought and harvested. Since the massive land
conversion and exploitation of the RMP, commercial logging is no longer feasible. According
to Suyanto et al (2009), during the ‘jaman ramin’ daily wages working for commercial
logging companies exceeded daily income from traditional farming, fishing and forest
extraction activities. Many local people worked for logging companies, gaining timber
harvesting experience and skills. Wood extraction and related activities remains a significant
source of community income. In Block A 6.6% and 1.5% of household incomes comes from
timber and firewood respectively; in Block E the respective values are 5.2% and 1.2%.
Additionally, 1.5% of household income in Block A is derived from employment in local
sawmills (Suyanto et al. 2009). Most wood products sold by community members are
extracted from the remnant natural forests. However, discussions with farmers indicate that
farm-grown timber is also sold in both local and regional markets, including to sawmills that
export to Java and plywood factories in Banjarmasin, South Kalimantan (particularly sengon
logs). With a large amount of timber trees on farm, there is likely a significant unrecognized
opportunity for smallholder timber production and marketing. Experience in other areas of
Indonesia indicate that value-chains for premium quality and short rotation timbers differ
significant, and thus opportunities for production and semi-processing likewise differ (Tukan
et al. 2004; Roshetko et al. 2004; Holding-Anyonge and Roshetko 2003). Market
opportunities for smallholder produced timbers, in both intensive and extensive landscapes,
should be evaluated. Assuming opportunities exist, support related to quality germplasm,
silvicultural management, and marketing would be appropriate.

4.2.6 Non Timber Forest Products
Non timber forest products (NTFPs) were traditionally an important source of household
income in Central Kalimantan and the EMRP area. Prominent NTFPs from plants included
gemor, rattans, galam, gaharu (Aquilaria sp), damar resin (Shorea sp), and resin from
jelutung and similar species; snakes, birds and deer were also important NTFPs. The
importance of those NTFPs is largely confirmed by Suyanto et al. (2009) and other authors
(Giesen 2008; Limin and Putir 2006). Additionally, other NTFPs were used in the home,
particularly traditionally medicines. The contribution of most NTFPs in household income
greatly declined as a result of the commercial timber exploitation during the ‘jaman ramin’
and subsequent forest destruction of the MRP. In their recent study Suyanto et al (2009)
found gemor and rattan were the only NTFPs that made major contributions to household
income. The baseline study indicated that besides gemor and rattan, there remains potential
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for other NTFPs – particularly jelutung and galam. Market studies for various NTFPs should
be implemented to identify where market opportunities remain or can be revived. For
example, markets for jelutung latex exist in Pangkalan Bun, and Kotawaringin Barat (Central
Kalimantan). It would also be appropriate to identify NTFPs that can be managed sustainably
in the natural ecosystems and domesticated through cultivation and management on farm.
Tarantang (Campnosperma coriaceum) is another potential NTFP source. Regarded a
commercial timber species (Soerianegara and Lemmens, 1993) the leaves of tarantang are
used as nest linings by orangutans (van Schaik and Wich unpublished, Russon et al 2007) and
may have mosquito repellent properties. That use of tarantang has not been recognized nor
utilized by humans. Evaluation of tarantang’s chemical properties could be instructive.
ICRAF’s experience in other North Sumatra indicates that NTFPs can be managed to diversify
and enhance smallholder household incomes while simultaneously conserving biodiversity
(Tarigan et al 2007; Martini et al. 2009). Support to develop NTFP cultivation and/or
management systems could be provided to communities as rewards for environmental
services. In the case of the KFCP those service would be sustainable forest management to
maintain and increase forest C storage. Tying NTFP development support to sustainable
management and forest C stocks will address concerns that commercialization and
overexploitation of NTFPs. Appropriate management can promote ecosystem conservation
through valuation nor improve local livelihoods (Belcher and Schreckenberg 2007; Limin and
Putir 2006).

4.3 Product Marketing
Farmers serve solely as producers or collectors of the products discussed in the pervious
section. They are not involved with value-adding post-harvest processing beyond the
processing required to convert the raw product into the form required by traders. Farmers
have little access to market information on prices, demand, value-chain, or product quality
specifications. Products are sold through local readers. No farmer marketing associations
exist. Suyanto et al (2009) reports in many KFCP area communities, women are more
involved with and knowledgeable of product marketing than men. Experience indicates that
training in marketing awareness, the development of market information sources, and
selling crops through associations are ways of improving farmers’ market role and the
margins farm families receive. Working with traders to improve product quality can yield
win-win situations for both parties (Hammett 1994; Roshetko and Yuliyanti 2002; Tukan et
al. 2005). It is likely that similar opportunities to farmers’ market roles existing in the KFCP
area.

4.4 Barriers to the Development and Management of Tree-Based Landuse Systems
Across the KFCP area a number of barriers hinder the development and effective
management of tree-based landuse systems. The barrier analysis exercises conducted during
the baseline study demonstrated that communities and stakeholder organizations largely
identify the same key barriers. However, prioritization of those barriers differed by farmers
and organizations. Farmers consider insufficient capital as the key barrier, followed quickly
by a poor institutional support (lack of transparency, unsupportive policies, and insufficient
engagement with communities). Wildfires – that serve as disincentives to tree planting – and
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technical issues – poor quality germplasm, inappropriate species-site matching, lack of
technical expertise, and pests/diseases – were also considered important, but secondary
barriers by farmers. By contrast, organizations identified ‘poor quality germplasm’ as the
single most serious barrier. The next more important barrier was ‘insufficient community
participation’ complicated by all the other issues - insufficient technical expertise, a lack of
capital, and poor institutional support (policy, research, and evaluation). Organizations
identified some barriers that were not recognized by farmers, specifically ‘ineffective
monitoring and evaluation’ and a ‘lack of research support’. Suyanto et al (2009) identified
similar barriers in regards to swidden rice systems and tree garden systems. That study also
identified flooding, a shortage of labor, insufficient management intensity, declining soil
fertility, and climate changes as additional threats to smallholder farming systems.
In discussions subsequent to the barrier analysis exercises, both farmers and organizational
stakeholders acknowledged that the wide spread forest degradation of the ‘jaman ramin’
and MRP period serves as a disincentive to tree planting, tree-system management, and
sustainable management of the remnant peat swamp forests. The current unregulated,
open access to forestlands and conflict over land-use and tree-use rights further
complicating the issue. Individuals or communities are not willing to invest in tree-based
systems or sustainably manage forestlands, if others can claim access. Other authors have
commented that the exploitation of the ‘jaman ramin’ and MRP, as will as that related to the
development of oil palm plantations, has resulted in severe resource degradation and served
a disincentive to sustainable management (Suyanto et al 2009; Giesen 2008; Limin and Putir
2006). Galudra et al (2009) identifies conflict and confusion of landuse rights, and specifically
the refusal of some government agencies to accepted communities’ previously recognized
traditional landuse rights, as a threat to sustainable management. Clear land and tree tenure
rights are imperative for the success of any tree planting activities or carbon project (Scherr
1995 and 1999; Desmond and Race 2000; Bass et al. 2000; Predo 2002; Tomich et al. 2002).
Secure tenure rights could be one incentive resulting from the KFCP project (Galudra et al.
2009), however it should not be the only ‘carrot’ to get people to plant trees. Tenure rights
must be part of a wider negotiation process that addresses the communities’ broader
development needs (Roshetko et al. 2007).
These various barriers and disincentives need to be addressed if viable tree-based land use
options are to be that protection landscape C, reduce emissions, and provide livelihood
benefits for local communities.

5. Recommendations
The tree-based landuse systems of the KFCP area are the basis of local household income.
Furthermore, these systems store large quantities of C in their above-ground biomass,
below-ground biomass, and soil components. Under sustainable management, these
systems can reduce current emission levels and increase C storage levels. Based on the
findings of the study the authors suggest the following recommendations for tree-based
landuse systems in the KFCP landscape to assist in managing the trade-off between emission
reduction and sustainable livelihood benefits for the local communities. The tree-based

-35-

landuse systems are the similar in both blocks, although the importance of those systems
and household livelihood strategies differs between blocks. Thus the recommendations
made here will appropriate for both blocks; the relevance and priority of the
recommendations will vary by block and other circumstances.
• Tree-based landuse systems in the intensive landscape are important to livelihoods in
Block A – providing 40% of household incomes; recommendations related to
homegardens, rubber gardens, rattan gardens, and mixed gardens and their key species
components should prioritized in Block A.
• Tree-based landuse systems in the extensive landscape are very important to livelihoods
in Block A and E – providing 25% and 82% of household incomes, respectively;
recommendations related to the utilizations of the peat swamp forests and component
species should be prioritized in both blocks.
• To reduce emissions from degraded and drained shrublands and peatswamp forests,
canals in Block A should be blocked to raise the water in the canal and surrounding
peatland. This action will improve the livelihood activities of nearby communities. A
participatory and equitable approach must be used.
• Fisheries are an important source of livelihood in both blocks, providing 17% of
household incomes in Block A and 39% in Block E. Sustainable landuse management
should be employed to protect these resources. Any change in landuse management
must consider impact on the fish resource and include participation of relevant
communities.
• There is little to no peat soils in intensive landscapes (homegardens, rubber gardens,
rattan gardens, mixed gardens, swidden agriculture). Where possible, and particularly in
Block A, those systems should be intensified to increase system productivity and
profitability. Sustainable management practices must be used to avoid increased C
emissions.
• To enhance productivity and profitability in those systems, farmers should be provided
with technical assistance related to quality germplasm (include improve varieties, clones,
grafted seedlings), systems management (including pest and disease management), and
fire control.
• Farmers should be trained in tree nursery development and management to locally
produce high quality tree seedlings of appropriate species that farmers want. A small
number of group and individual nurseries currently exist in the KFCP area, demonstrating
that such nurseries are viable. These nurseries should be strengthened.
• Technical assistance should consider equity of gender and marginalized groups within
each community. Women should be encouraged to participate in production, processing
and marketing of products. In some areas their experience and knowledge is unique. To
maximize success and impact, they must be involved in activities.
• The practice of burning in the field should be prohibited.
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• The introduction of high-potential crops in intensive landscapes should be evaluated for
their value and promotion – e.g. nilam which is currently found in the KFCP area but not
yet widely cultivated.
• Carbon inventories and management studies should be conducted in all tree-based
systems to establish baseline C stocks and document current management practices for
all priority species. Evaluation of current management practices by specialists would
enable the development of improve management guidleines. This should be
accomplished for all priority species: rubber, rattan, gemor, key fruit species, key timber
species (in both the intensive and extensive landscapes), and key NTFPs.
• Rubber is the most important crop found in the intensive landscape, providing 31% of
household income in Block A and 4.3% in Block E. Cultivation of rubber is expanding,
particularly in Block E. Currently farmers use local germplasm and traditional
management practices. Rubber clones and intensive management practices should be
introduced. Based on experience at other sites in Indonesia this would reduce the
establishment period of rubber from current 8-10 years to 5 years and also increase latex
production.
• Once farmers are trained in more intensive rubber production techniques, they should
also be trained in market awareness and post-harvest processing. Linkages should be
developed with local rubber latex traders to investigate improved rubber market chains
that will benefit all both producers and traders.
• Gemor is the single most important crop in the extensive landscape, providing 35% of
household income in Block E. The gemor resource is depleted and degraded, remaining
trees in the peatswamp forests are young (3-8 years) and small (10-15 cm dbh). Gemor
domestication trials should be initiated for both intensive and extensive landscapes.
Research topics could include propagation, growth rate under different biophysical and
intercropping conditions, and impact of different management practices (weeding,
fertilizer application, etc).
• An ex ante analysis study should be conducted to evaluate the potential for
domesticating gemor. Data required for this study would include: production data –
gemor trees per unit of land for natural forest and plantation, estimate of tree growth,
and estimate of bark production; labor data – gemor planting and maintenance of a
rotation, harvesting per unit land for natural forest and plantation, marketing for each
system (assuming economies of scale); price data – agricultural inputs, labor, commodity
(gemor), marketing/transport costs. Analytical tools to be employed could include: farm
budget analysis, Policy Analysis Matrix, and growth simulation models.
• The importance of rattan to household income in both blocks has decreased; but market
opportunities for rattan remain. Market studies should be implemented to identify new
value-chains that might enhance farmers return from rattan. Ex-ante studies should be
conducted to evaluate rattan garden production, wild rattan collection, and other
options. Data required and analytical tools to be employed will be similar to those
mentioned above.
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• Fruits and food species make important contributions to household food security and
healthy. Local marketing opportunities exist for fruit products but not widely recognized.
Market studies should be conducted to identify opportunities for smallholder fruit
production.
• Where ample market opportunities for smallholder fruit production exist, technical
support related to improved germplasm, fruit tree management practices, market
awareness, and post-harvest handling / processing should be implemented.
• Timber and wood sales make small but important contributors to household incomes,
providing 8% of household income in Block A and 6% in Block E. However, the value-chain
for smallholder timber is not clearly understood. Markets for smallholder produced
timber, from both the intensive and extensive landscapes, should be evaluated.
• Again, if market sufficient opportunities for smallholder timber production exist, technical
support related to improved germplasm, silvicultural practices, market awareness, and
post-harvest handling / processing should be implemented.
• Likewise, market studies and improvement can be conducted form marketable NTFPs
such as jelutung and galam. Additional support for improved germplasm, fruit tree
management practices, market awareness, and post-harvest handling / processing should
be provided.
• Specific for jelutung, the possibility of developing commercial linkages with the markets
in Pangkalan Bun and Kotawaringin Barat should be assessed. The potential for
developing jelutung plantations (monoculture or mixed systems) should also be
evaluated.
• The chemical properties and processing options for tarantang as a possible commercial
mosquito repellent could be evaluated.
• For all priority products the possibility of development community marketing association
to achieve economics of scale should be evaluated.
• Much of the KFCP ecosystem has been severely degraded as a result of exploitation
during the jaman ramin and MRP, partcularly in Block A. Opportunity exists for individuals
or communities to rehabilitate these areas through natural regeneration and/or active
planting of tree species that can improve both local income and C stocks.
• There has been some success to date with tree planting activities to rehabilitation
degraded shrublands and peat swamp forests. Studies of those sites should be conducted
to fully document the lessons and develop illustrative land rehabilitation models to
emulate in other areas.
• To maintain high C stocks in the intensive and extensive landscapes, farmers and other
community members should maintain high tree density, containing species with long
maximum age, manage the system for long rotation and manage the soil to avoid further
loss of baseline C.
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• Clarity of landuse rights is a basic prerequisite for successful implementation of any REDD
project. To secure community confidence, the KFCP should work with relevant local
governments and stakeholders to develop supportive policies, participatory approaches
to enable communities to engage in the project, and transparent / equitable relationships
between stakeholders.
• Technical support to enhance the productivity and profitability of community tree-based
landuse systems should be provided as rewards for sustainable resource management
that decreases emissions, protects current C stocks, and sequesters more atmospheric C.
• Farmers and other community members should receive C payments to promote
transparency and local understanding of the services their tree-based systems. However,
payment for C should not be the only reason for tree-based system.
• The tree-based systems promoted through the KFCP must be socially and economically
viable and independent of C payments.
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Annexes
Annex 1. Baseline Study Guidelines
a. The village level activities
Methods
Objective
Transect walks
Identify the biophysical
(day1)
characteristic of the
village

Focus Group
Discussion (day2)

Detail methods
1-2 km from the center of the village. Documented its GPS
points if there is any changes in its biophysical
characteristic (like, top of the hill, valley, river, forest-non
forest border, sawah-homegarden border)

 Verify findings that
Main questions for the FGD (defined the information into
observed from transect condition before and after the MRP):
walks.
1. What are landuse systems that contribute to the local
 Collecting information
livelihood? And where are they located?
on trees and landuse
2. What are the tree-based landuse farms? And where aree
systems from local
they located? And what type of landuse management
livelihood perspectives.
applied?
3. What are the tree species that contribute to the local
livelihood? (list at least 10 tree species) (are they planted
or grow naturally? what are the products? Are they for
sale of home use?
4. Are they any other tree species that is important to the
villagers and still be maintained in the garden?, if yes,
what species? where? and why?
5. What tree species usually planted in your farm?
(a) Why did you select that species?
(b) Where did you get the planting material?
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Output
Trees and landuse systems/landcover
occur at village level based on its
biophysical characteristic.
Sketch map on type of tree products
commonly harvested per specific area
in the village.
 Trees and Landuse systems that
contribute to the local livelihood
 Products, uses and its productivity of
the important trees that occur per
landuse types.
 Type of tree-based landuse
management (maintenance, spacing,
enrichment, cycle)
 Constraints related to enhance the
landscape productivity through tree
planting efforts
 Germplasm information (the
availability of seeds, seedlings,
nurseries and varieties)

(c) Did it survive and grow well? If not why?
6. Is there any tree planting program implemented in the
village? If yes:
(a) what tree species planted, where, when, why and
who initiate the activities?
(b) how many seedlings planted/species (or plan to be
planted)?
(c) from where the seedlings are?
(d) was the program succeed? why?
Interview (day12)

Verify findings that
obtained from the village
level focus group
discussion.

Household interview to at least 5 persons per village
1. What tree species have you planted in your farm?
(a) Why did you select that species?
(b) How many seedlings planted?
(c) Where did you get the planting material?
(d) Did it survive and grow well? If not why?
2. Have you left indigenous trees on your farm? Why? And
what species?
3. Do you plan to plant more trees in your farm? For what
purpose? What species do you prefer? And where would
you like to plant your trees?
4. What are the major constraints to plant trees in your
farm based on your experience?
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 Trees and Landuse systems that
contribute to the local livelihood
 Products (uses, productivity and its
price) from the important trees that
occur in farmer farm.
 Type of tree-based landuse
management (maintenance,
enrichment, cycle)
 Constraints related to enhance the
landscape productivity through tree
planting efforts.

b. The landscape level activities (sub district, district, province, KFCP landscape). Focus group discussion/interview/snowball method with key
respondents per stakeholder groups
Stakeholder groups
Level
Main Questions
Government agencies (Bappeda, District,
1. Has your institution been conducted or planned any tree planting program in the area? If yes:
Dinas Pertanian, Dinas
Province
(a) what types of tree planting activity? who are the target? And how they (can) participate?
Kehutanan, Dinas Transmigrasi)
(b) what tree species planted, where, when, why and who initiate the activities?
(c) how many seedlings planted/species (or plan to be planted)?
(d) from where the seedlings are?
(e) was the program succeed? why?
2. Is there any support to link market with farmers? If yes, what and on what commodity?
Conservation agencies (NGO)
Landscape
1. What types of activity your organization been conducted in the area? (indicate by discipline,
institution, on going activities particularly related with tree planting efforts)
2. Has your institution been involved in any tree planting program in the area? If yes:
(a) what tree species planted, where, when, why and who initiate the activities?
(b) how many seedlings planted/species (or plan to be planted)?
(c) from where the seedlings are?
(d) was the program succeed? why?
3. Is there any support to link market with farmers? If yes what and on what commodity?
Research
organization
(on Landscape
1. What types of research have been conducted in the area? (indicate by discipline, institution, on
commodity basis, like Rubber
going activities particularly related with tree planting efforts)
Research Institute) or universities
2. Has your institution been involved in any tree planting program in the area? If yes:
(a) what tree species planted, where, when, why and who initiate the activities?
(b) how many seedlings planted/species (or plan to be planted)?
(c) from where the seedlings are?
(d) was the program succeed? why?
3. Is there any support to link market with farmers? If yes what and on what commodity?
Extension agencies and head of Sub district
1. What type of extension activities conducted in the area? (indicate by discipline, technology
subdistrict
being disseminated and location)
2. Is there any tree planting program assisted by your institution in the area? If yes:
(a) what tree species planted, where, when, why and who initiate the activities?
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(b) how many seedlings planted/species (or plan to be planted)?
(c) from where the seedlings are?
(d) was the program succeed? why?
3. Is there any support to link market with farmers? If yes what and on what commodity?
c. The market based information will be collected for at least 5 important tree products sold for cash, indicate its major marketing channel, form of
marketed product and problems in marketing. The information will be collected via interview with farmers and traders.
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Annex 2. Ten most important tree species in Block A villages of EMRP
Priority

Species

Latin
names

Score

Product
harvested

Planted (1)
or naturally
regeneratio
n (2)

Location:
pamatang; luaw;
tayap; bukit;
shallow,
moderate, or
deep peatland

Availability
of planting
spacing?
Yes or No

Type of
maintenance;
occurring in form
of

Harvesting period

Constraints
related to
tree
planting

Mentangai
Hulu
1

Karet

Hevea
brasiliensis

10

latex,
firewood

1

pamatang, luaw,
shallowmoderate
peatland

yes

weeding

Start from 8 years,
daily tapping

1

Kahui

Shorea
balangeran

6

timber, fruit,
bark (for
medicine)

1; 2

moderate-deep
peatland

no, yes
(8x3m)

weeding 3 times a
year

15 years

fire, flood,
pest
(termite),
access to
good
planting
material,
capital
fire and
capital

1

Galam

Melaleuca
cajuputi

4

timber, fruit,
and bark for
roofing

2

luaw, moderate
peatland

no

none, thinning at 1
year old

3-4 year

fire and
capital

2

Rumbia/sa
gu

Metroxylon
sagu

9

1

all location

no

pruning while leaf
harvesting once a
year

leaf and umbut: 3
years; sago: 8-9
years old

2

Gemor

Alseodaphn
e sp.

6

sagoo, leaf,
fruit, "umbut",
worm for
fishing
bark, timber

2

moderate to
deep peatland

no

none

>3 years

nursery and
planting
technique,
capital
fire and
capital
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2

Mahang

Macaranga
sp.

5

timber, bark
for
housing/dindi
ng pondok

2 and 1

pamatang, luaw,
shallowmoderate
peatland

no; yes
(3x3m)

none

3 years

fire and
capital

3

Rambutan

Nephelium
lappaceum

7

Fruit

1

pamatang

no

weeding 2 times a
year

2-5 year

3

Sengon

Albazia
falcata

6

timber, (daun,
buah?)

planted

pamatang,
shallow peatland

yes 3x3m

weeding 3 times a
year

3

Cempedak

Artocarpus
champeden

5

Fruit

1

pamatang

yes 5x5

weeding 2 times a
year

3 years for timber;
5 years for fruit.
Growth rate 7cm
of diameter per
year.
>5 years

fire, worm,
planting
material,
capital
fire, flood,
and capital

3

Mangga
asam

Mangifera
sp.

2

Fruit, timber

1

pamatang,
shallowmoderate
peatland

yes (5x5)

none

>10 year

fire, flood,
capital

1

Karet

Hevea
brasiliensis

14

latex, timber,
firewood,
seedling

1

pamatang,
shallowmoderate
peatland

yes

slash and herbicide
1 time a year

>= 8 years, tapping
everyday or 4
times a week

1

Mahang

Macaranga
sp.

3

timber - sell
for small logs

2

no

none

4-5 years

1

Galam

Melaleuca
cajuputi

2

Timber

2

pamatang,
shallow-deep
peatland
shallowmoderate
peatloand and

quality of
planting
material,
planting
technique,
fire, termite
Fire

no

none

for housing: 2
years;,
commercial: >5

fire, flood,
capital

Kalumpang
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Fire

luaw
1

Rumbia/sa
gu

Metroxylon
sagu

1

2

Cempedak

Artocarpus
champeden

7

2

Sungkai

Peronema
canescens

2

Sengon

2

years

sagoo, leaf,
fruit, umbut,
and branches
for plaited
mat
fruit includes
fruit bark and
seed, young
fruit for
vegetables

1

luaw and
shallowmoderate
peatland

yes 5x5
depe
(around
8.5x8.5m)

pruning once a
year, slashing once
a year

umbut >=3 years;
leaf and branches:
2 years; sago and
fruit: 15 years old

nursery and
planting
technique

1

pamatang

yes 6x5m

slash and chemical
weeding 1 time a
year

fruiting in 7 years,
once a year

quality of
planting
material

5

Timber

1; 2

pamatang

yes 3x5m

weeding 1x a year

After 7-10 years

long harvest
period,

Albazia
falcata

5

Timber

planted

pamatang,
shallow peatland

yes 2x3m

immature: weeding
2 times a year,
mature: once a year

3-5 years

Waru

Hibiscus
tiliaceus

3

Timber

1

pamatang

yes 4x6m

weeding once a
year

10 year (info from
Pak Didik-local
people who brings
the seed)

3

Coffee

Coffea sp.

11

seed, young
leaves for
vegetables

1

pamatang

yes 2x3m,
or no

slashing once a year

3-4 years, 3 times a
year

3

Durian

Durio
zibethinus

9

fruit, timber

1

pamatang

yes 5x9m

slash one a year

10 years, every
year harvesting

quality of
planting
material,
nursery
process, pest
(deer)
long period
to harvest,
cepat
tumbang -akar??
not familiar,
limited acces
to planting
material
long perids
of harvesting
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Sei Ahas
1

Karet

Hevea
brasiliensis

6

latex,
firewood

1

pamatang, luaw

yes 3x3,
4x5, 2x3m
(in luaw)

1

Kahui

Shorea
balangeran

5

Timber

2

luaw, peatland

no

1

Mahang

4

Timber

2

pamatang, luaw

no

1

Sengon

Macaranga
sp.
Albazia
falcata

3

Timber

planted

pamatang

yes 1x1,
2x2m

1

Rumbia/sa
gu

Metroxylon
sagu

2

sagoo, leaf,
"umbut"

1

luaw

no

2

Meranti

Shorea sp.

6

Timber

2

luaw, peatland

no
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Weeding once a
year, intercrop with
fruit trees
especially old
rubber agroforest.
New planting
usually whitout
intercrop. In form
of rubber
agroforest
none; mixed with
other trees in forest
none, mixed with
rubber
weeding 3 times a
year at first year.
Planting in form of
"kebun sengon"

0-2 year: weeding 3
times a year, also
when harvesting.
Lived mixed with
rubber, usually in
border area
none; mixed with
other trees in forest

Start from 8 years,
commonly >10
years. Tapping 4
times a week

fire, pest
(pig and
termite),
capital

Start from 5 years untuk tiang
pondok
3 years

fire and
capital

Start from 3 years

leaf: 5 years;
umbut: 2 years;
stem: 10 years

>10 years

fire and
capital
access to
planting
material,
limited
suitable
land, fire,
and capital
pig pest,
nursery
technique

fire and
capital

2

Cempedak

Artocarpus
champeden

6

fruit

1

pamatang

no, planting
in hiaten
inside
rubber
garden

2

Gemor

Alseodaphn
e sp.

5

Bark

2

luaw, peatland

no

2

Kuini

Mangifera
odorata

3

fruit, timber

1

pamatang

no, planting
in hiaten
inside
rubber
garden

3

Rambutan

Nephelium
lappaceum

20

Fruit

1

pamatang, luaw,
peatland

yes 5x6m

Karet

Hevea
brasiliensis

10

latex, timber

1

pamatang, petak
rata, luaw,
peatland

yes 5x5,
1.5x1.5,
5x5, 7x3m

Age 0-2 year:
weeding 3 times a
year; mixed with
rubber agroforest,
usually in border
area (higher
position than other
kebun area)
none; mixed with
other trees in forest

Start from 4 years,
once a year

limited land,
pest: ulat
buah (worm)

After 1 year from
its' shoot

fire and
capital

0-2 years old:
weeding 3 times a
year; live mixed
with rubber in
border area (higher
area)
In luaw dan
peatland used
timbukan technique
(bedengan persegi),
plant in kebun
rambutan or mixed
with rubber (border
area)

5 years, once a
year

limited
suitable land
(higher land)

cangkokan 3 years,
seedling 5 years:
harvest 1x year

limited land,
capital,
expensive
price of
planting
material,
thief
(seedling
was stolen
after
planting)

weeding 2 times a
year, intercrop with
nanas, pisang,

10 years, Tapping 5
days a week

capital,
termites,
fire, flood,

Katunjung
1
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cempedak, rambai,
etc

1

Gemor

Alseodaphn
e sp.

4

Bark

2

peatland

no

none

anytime, after 2-3
year from its' shoot

1

Rumbia/sa
gu

Metroxylon
sagu

2

leaf, sagoo,
fruit, "umbut"

1

all location

no

1

Rambutan

Nephelium
lappaceum

2

Fruit

1

pamatang

yes 4x5m

when harvesting,
weeding and
pruning
weeding once a
year

1

Mangga
asam

Mangifera
sp.

2

Fruit

1

pamatang

no

weeding once a
year

2

Cempedak

Artocarpus
champeden

10

Fruit

1

pamatang

no

weeding 1 time a
year

leaf and umbut: 23 tahun; sagoo and
fruit 13 years
cangkokan 5 years,
seedling 12 years:
harvest 1x a year
cangkokan 5 year,
seedling 12 year;
every year
harvesting
fruiting in 7 years,
once a year

2

Durian

Durio
zibethinus

6

Fruit

1

pamatang

no

weeding once a
year

2

Kahui

Shorea
balangeran

4

Timber

1; 2

all location

no; yes
5x5m

3

Jackfruit

Artocarpus
heterophyll
us

12

Fruit

1

pamatang

yes 4x5m;
or no
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clone
planting
material
(expensive)
no planting
experience,
not familiar
with the
planting
technique
nursery and
planting
technique
flood, fire,
capital
fire, flood,
capital, stem
worm
fire, flood,
capital
flood, fire,
capital

none

Grafting seed: 6
year, seedling 10
years; once a year
harvesting
Start 5 years

weeding once a
year

Start from 4 years,
every years

fruit worm,
flood, fire

fire and
capital

3

Pinang

Areca
catechu

8

fruit, mayang
for adat
ceremony

1

pamatang
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no

weeding once a
year; as border tree
in garden

Start from 4 years,
all month in every
years

-

Annex 3. Ten important tree species for Block E villages of EMRP
Priority

Species

Score

Product
harvested

Planted (1)
or naturally
regeneration
(2)

Location:
pamatang; luaw;
tayap; bukit;
shallow,
moderate, or
deep peatland

Availability
of planting
spacing?
Yes or No

Type of
maintenance;
occuring in form
of

Harvesting
period

Constraints
related to
tree
planting

Tumbang
Muroi
1

Karet

Hevea
brasiliensis

9

Latex

1

pamatang, bukit

yes 3x4m,
2x5m

weeding 1 time a
year, intercrop
with mangga
asam, ketapi; in
form of rubber
agroforest

Gemor

Alseodaphne
sp.

4

Bark

2

peatland

No

none; mixed with
other trees in
forest

8-10 years,
tapping 5-6 times
a week,
maximum 3
months a year
(related to
flooding)
start from 5-6
years

1

Kahui

Shorea
balangeran

3

timber, fruit
for seedling

2

peatland, bukit,
napu

No

when D=25cm,
15-20 years old

1

Meranti

Shorea sp.

2

timber, bark
for housing

2

bukit, peatland

No

none; mixed with
other trees in
forest
none; mixed with
other trees in
forest

flood,
termite,
cultivation
knowledge,
capital,
limited
suitable land
never
planting
before, don't
know the
plating
technique,
and fire risk
no planting
experience

1

1

Rasak

Cotylelobium

2

Timber

2

pamatang, bukit,

No

none; live in forest

while D=25cm,
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when D=25cm,
15-20 years old

no planting
experience,
perhaps fire
risk
never been

peatland

spp.

15-20 years old

planting,
perhaps: fire
risk
never been
planted,
planting
technique
stem worm -> stem
become
broken and
rotten
stem worm -> stem
become
broken and
rotten
no/less
access to
planting
material

2

Jelutung

Dyera
polyphylla i

4

latex, timber

2

bukit, peatland

No

none, live in forest

start from 15-20
years, tapping
one a week

2

Mangga asam

Mangifera sp.

9

Fruit

1

pamatang, bukit

No

start 6 year
(seedling), 3-4
years (cangkok)

2

Cempedak

Artocarpus
champeden

7

fruit includes
fruit bark and
seed

1

pamatang, bukit

No

weeding when
fruiting, live in
home garden or
intercrop in rubber
agroforest
weeding at harvest
time; as sisipan in
rubber agroforest

3

Paken

Durio
kutejensis

10

Fruit

1

bukit

No

start from 8-10
years, harvesting
every year

3

Durian

Durio
zibethinus

10

Fruit

1

bukit

No

none, if plant
around settlement
usually low intense
weeding; mixed
with rubber
none, mixed with
rubber

start from 15
years (seedling),
every year
harvesting

limited
access to
planting
material

Karet

Hevea
brasiliensis

10

Latex

1

pamatang, bukit

yes 4x4,
3x3, 4x5,
3x7m

weeding 4 times a
year, fertilizer 2-3
times a year,
mostly no ferlitizer

8-12 years.
Tapping 5 times a
week

termites,
low quality
of planting
material,
fire, limited

start from 6
years, once a year

Petak Puti
1
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1

Durian

Durio
zibethinus

6

fruit, timber,
root

1

pamatang, bukit

Yes
10x10m; or
no

weeding 4 times a
year. Fertilizer 2-3
times a year,
mostly no fertilizer

seedling: 18-20
years, cangkok: 58 years. once a
year harvesting

1

Rasak

Cotylelobium
spp.

2

Timber

2

bukit, pamatang,
luaw, napu

No

none

1

Muhur/bungur

Lagerstroemia
speciosa

2

2

none

Gemor

Alseodaphne
sp.

9

tayap napu,
pamatang
(riparian area)
luaw

No

2

timber for
boat and
housing
Bark

start from 15
years until 32
years
start from 15 - 32
years

No

none

start from 6-8
years

2

Kahui

Shorea
balangeran

4

timber, bark,
fruit/seedling

1; 2

luaw, pamatang,
bukit, tayap

no; yes
4x5m

start from 5-10
years

2

Cempedak

Artocarpus
champeden

4

fruit includes
fruit bark and
seed

1

pamatang, bukit

yes 5x5m

fertilizer and
weeding 2 times a
year (DAK DR
program)
weeding 4 times a
year; fertilizer 2-3
times a year,
mostly no
fertilizer.

2
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cangkokan: start
from 1 year

capital -->
low
maintenance
expensive
price of high
quality
plkanting
material,
capital
Fire

fire (very
scarce)
fire,
expensive
planting
material and
cannot
produce
their own
nurseries.
Fire

fire,
expensive
planting
material,
stem worm

(pest)
2

Rambutan

Nephelium
lappaceum

3

Fruit

1

pamatang, bukit

yes 4x4m

3

Mangga asam

Mangifera sp.

12

fruit, timber

1

pamatang, bukit

3

Rangas/Jingah

Gluta renghas

8

timber, fruit
for
consumption

2

tayap napu,
pamatang, bukit

no; yes
10x10m
No
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use timbukan
technique
(bedengan
persegi), weeding
4 times a year,
fertilizer with urea
or manure once a
year
none
none

cangkokan 1 year

fire, stem
worm,
expensive
price of
planting
material

start from 15
years
start from 15 - 32
years

fire and
stem worm
fire (very
scarce)

