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ABSTRACT
The aim of this research was to analyze the development of jelutung in the agroforestry
system for the rehabilitation of the degraded peatland fulfilling technically applicable and
environmentally friendly. Primary data of this research were collected via interviews, observations,
field measurements and focus group discussion (FGD) involving all parties. The research results
showed that the development of jelutung in agroforestry system was technically applicable, and
environmentally friendly for the rehabilitation of degraded peatlands. There are 5 certified jelutung
seed sources in Central Kalimantan Province that can produce about 126,920,000 seeds per years.
The local people’s nursery can produce 1 – 3 million readily planted jelutung seedlings per years. In
sallow peatland there are 3 agroforestry systems that have already been developed by the local
people. In deep peatlands, there are 2 agroforestry systems that have already been developed by the
local people. Jelutung growth performances on a variety of agroforestry systems showed that the
annual stem height increment reached 86.55 – 127.94 cm and stem diameter increased 1.56 – 2.15
cm. On the environmental aspect it is known that the diversity of peatland macro-fauna covered
with jelutung agroforestry was greater than that covered with monoculture and abandoned land (as
indicated by Shannon Wiener index values, that were 1.8; 1.,2; 1.7, respectively for PSM method).
The peatland covered by jelutung agroforestry exhibited by the following characteristisc: pH=3.94;
N total = 0.4%; C organic = 48.58%; C/N = 121.45.
Keywords: jelutung, agroforestry system, rehabilitation, peatland.
INTRODUCTION
Peatlands in Central Kalimantan Province
require rehabilitation in order to prevent more
severe damage. One of the systems that can
be used for this purpose is local wisdombased agroforestry. Agroforestry is a
collective term for land use systems and
technology, which is implemented in a
planned manner with a land unit combines
woody plants (trees, shrubs, palms, bamboo,
etc.) with agricultural crops and/or animals
(livestock) and/or fish, performed at the same
time or take turns forming ecological and
economic interactions between the various
components (King, 1979).
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Implementation of agroforestry systems to
rehabilitate degraded peatlands requires the
selection of technical, social, economicaland
environmental aspects relevant to specific
peatlands. Jelutung is one of the indigenous
tree species with high economic value
because the wood has excellent properties for
pencil slate industry and gum industry
(Daryono, 2000). The development of
jelutung with agroforestry systems are
expected sustain of the production function
and the environmental protection function of
peatlands.
The aims of this paper is to analyze the
technical and environmental feasibilities of
jelutungdevelopment
with
agroforestry
systems restoring degraded peatlands in
Central Kalimantan Province.
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MATERIALS AND METHODS
The research was conducted for 6 months
from February to July 2011, and was located
in the five villages, namely: Jabiren,
Mentaren II, Tumbang Nusa, Kalampangan
and Kereng Bangkirai, Central Kalimantan
Province.
The data collected in this study includes
qualitative and quantitative data. The data
were divided into two aspects, namely the
technical aspects and environmental aspects.
The data were obtained through interviews
with informants, in-depth interviews with key
informants,
observations
and
direct
measurements in the field and Focus Group
Discussion (FGD) with stakeholders.Soil
samples were taken at each typology of land
cover, namely: (a) land for monoculture, (b)
land for planting jelutung with agroforestry,
and (c) abandoned peatlands. Soil samples
were used for analysis of soil chemical
properties derived from PCT method. Soil
samples taken are disturbed at a depth of 0-15
cm and 15-30 cm. Disturbed soil samples
obtained from the composite (every hole
monolith little soil samples taken and mixed
with the soil of the other monolith of the same
depth) is then taken as much as ± 1 kg and be
analyzed in the laboratory. The data of
microclimate
performed
on
jelutung
agroforestry plots at two locations: Tumbang
Nusa district (jelutung+rambutan) and
Kalampangan
district
(jelutung+corn).
Environmental
conditions
outside
of
agroforestry plots were also measured as a
comparison. Measurement activities is done at
the same time, ie in the morning (08:00 to
09:00), noon (12:00 to 13:00) and afternoon
(16:00 to 17:00). Measurements were made
with 3 replicates.
RESULTS AND DISCUSSION
Technical feasibility
There are 5 certified jelutung seed sources
in Central Kalimantan Province that can
produce about 126,920,000 seeds per years.
The local people’s nursery can produce 1 – 3
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million readily planted jelutung seedlings per
years. Agroforestry system that have been
developed by local farmers in peatland has
specific characteristics (i.e., typical to Central
Kalimantan peatlands). It is can be used as a
basic for further improvements. Some
important aspects of the cultivation of the
jelutung based agroforestry systems that are
adaptive to thin peat was observed in Jabiren
and Mentaren II villages, while the jelutung
based agroforestry systems that are adaptive
to thick peat were observed in Tumbang Nusa
and Kalampangan villages.
The important aspect of jelutung
cultivation with agroforestry systems in
shallow peat (peat thickness of 50-100 cm) by
local farmers included: land preparation, soil
fertility management, water management and
cropping
patterns.
Land
preparation
performed by local farmers can be divided
into twotechniques, namely: mounds and
surjan. At surjan techniques, land is divided
into 80% sunken beds, which remains aslower
land and 20% of the mounds (raised beds),
can be considered as higher land. Sunken
beds are usually grown to rice or other
puddle-resistantcrops, while the mounds are
planted to rubber, jelutung, fruit trees or
forage and fodder.
Source of nutrients for the plants obtained
by processing straw of rice and weeds by
rolling-spreading technigue. The details of
this technique are as follows: (a) land clearing
by using a trowel, (b) leaving the cut-down
weeds for 2-3 days, (c) conduct rolled on
weeds that already wilt, (d) after destroyed
(weathered) material is then spread evenly.
Water management activity carried out by
local farmers include the constructing of
drainage channels and water gates (called
tabat in local language). The “tabat” system
done to maintain water levels during the
growing season (in the months of MarchApril). The “tabat” opened at the end of the
dry season or the rainy season to remove
poison elements (Al, Fe, H2S).
Agroforestry systems based on jelutung
species that have been developed by local
farmers can serve as the basis for further
development of degraded peatlands in Central
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Kalimantan Province. Cropping patterns that
have been developed by local farmers can be
grouped
into
three,
namely:
(a)
agrosilvofishery, (b) mixed cropping, and (c)
alleycropping. Figure 6 decribe those models.
Important aspects of jelutung cultivation
with agroforestry systems on deep peat (peat
thickness of 200-300 cm) includes land
preparation,
planting,
soil
fertility
management, water management and
cropping patterns. Land preparation is the
most important aspect in the cultivation of
agroforestry systems in the thick peat. Land
preparation is done by dividing the plot of
land in the trenches as a barrier between the
plots. The drainage channel have double
functions, they are as the water system
management and as firebreaks, especially for
the underground fire. The existence of the
trench can maintain ground water between 60100 cm from the surface of the soil so plant
roots have the opportunities to grow well.
Land compaction was also by farmers in
studied area.
Two things to note in jelutung planting in
peatlands are a condition of making the
planting hole and seeds ready for planting.
Planting and hole preparation techniques
commonly done by practitioners in the field
can be explained as follows: (1) the location
of the planting hole is cleared from weeds
and/or other crops, (2) at the predicted point
of root is compacted so that no air cavity, (3)
making the planting hole as big as a polybag,
(4) ripped just below the surface of the
polybag without releasing the seeds, (5)
incerting polybag into the planting hole by the
polybag end position parallel to the ground
surface and the bottom of the peat layer not
touching polybag roots fern, (6) compressing
surarounding the plant in order to blend with
the soil in the field.
Giving ameliorant material is very
important to improve the condition of the
land. Ameliorant materials commonly used by
local farmers is lime, mineral soil and ash
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from burning grass and litter.The water
managementis done by making the soil
moisture drainage ditch that surrounds the
land. Size of the drainage ditch outside ranged
between 50-100 cm in width and depth, while
in the trenches measuring 30-50 cm in width
and depth. In addition to drainage ditches,
farmers also make wells with a depth of 2 m
as a source of water for watering crops. For
farmers with more capital, in addition to the
wells they have also made boreholes as a
source of water in anticipation of the dry
season.Agroforestry systems that have been
developed by local farmers in the thick peat
can be used as a basis for further
development. Development of jelutung with
agroforestry systems is suitable to restore
degraded peat land in Central Kalimantan
province, but less suitable for agriculture and
plantation
crops.
Development
of
jelutungwith agroforestry system must go
through a diagnostic activity to look at
community needs and designing through
active participation in order to be practiced by
the local farmers.
The Growth Performance of Jelutung
Table 1 presents data on average stem
diameter, plant height, stem diameter growth
increment and height increment of jelutung at
various typologies and cropping patterns.
The data in Table 1 shows that the high
increment of jelutung with agroforestry
systems on various typologies of peatlands
ranged from 86.55 to 127.94 cm per year,
while the diameter increment ranged from
1.56 to 2.15 cm per year. This is comparable
with growth in its natural state jelutung on the
island of Sumatra, where diameter increment
ranged from 1.5 to 2.0 cm / year (Bastoni and
Riyanto, 1999). While in swamp cultivated
jelutung in semi-intensive maintenance, the
diameter increment can reach 2.5 cm / year
(Bastoni, 2001).
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Table 1: The performance of jelutung growth on various typologies of peatland and agroforestry
systems in Central Kalimantan Province
Location, Peatland Typology and Planting
Pattern

Age
(Year)

Kalampangan, thick Peatland, alleycropping
system I
Kalampangan, thick Peatland, alleycropping
system II
Tumbang Nusa, thick Peatland,
mixcropping
Jabiren, thin peatland, mixcropping used
surjan technique
Mentaren II, sulfid acid thick Peatland,
agrosilvofishery used surjan technique
Mentaren II, sulfid acid thick Peatland,
alleycropping used surjan technique
Mentaren II, sulfid acid thick Peatland,
mixcropping used surjan technique
Averaged
Jelutung growth measurement conducted
by Balittaman Palembang showsheight
increment ranges from 164-175 cm /
year(Bastoni, 2001), which is higher than the
growth of cultivated jelutung with
agroforestry systems in this study. This is
probably due to the more fertile peat of
Sumatera islands compared with peatlands in
Kalimantan island.Indrayatie and Suyanto
(2009) showed that jelutung likes plains land
form areas with shallow ground water, either
permanently or seasonally flooded, with
elevation <100 m asl, a place open without
shade or associated with other vegetation. On
edaphic aspects, jelutung can live on mineral
soils (alluvial) and organic soil. These
conditions found in study area were alluvial
subsystemsuch as marine wetlands (swamp),
tidal marsh (marsh), deltas, tidal flats;
regional sub-systems, such as alluvial
floodplain (flood plain), the path meanders
(meanders belt); alluvio - colluvial subsystems such as isolated basin area (isolated
miniplain); area closed alluvial sub-systems
such as wetlands without the influence of sea
water (swamp or marsh without marine
influence). The above description explains
that the development of agroforestry systems
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6.00

The performance of jelutung growth (cm)
Averaged DB/ye Averaged
Height
diameter
ar
Height
/year
10.39
1.73
617.13
102.86

5.25

8.69

1.66

454.38

86.55

5.30

10.11

1.96

626.70

116.03

5.25

10.11

1.92

671.70

127.94

6.50

11.03

1.60

800.60

120.00

6.50

13.98

2.15

716.18

110.18

6.50

10.15

1.56

581.58

89.47

5.9

10.64

1.80

638.32

107.58

to jelutung to restore degraded peatlands in
Central Kalimantan is feasible.
Environmental feasibility
Soil Fertility
Table 2 explains that soil pH,
exchangeable Al,
exchangeableH,
Al
saturation, Hsaturation, in peat bogs with
jelutung agroforestry were higher than the
peat soils with monoculture crops. Opposite
patterns occurred on total N, C -organic, K,
Ca, exchangeableNa, exchangeable Mg, CEC,
KB, total P, total K, P Bray 1, and SO4. In
Tumbang
Nusa
village,
C-organic,
exchangeable Na, exchangeable Mg, CEC,
exchangeable H, H saturation, K and total
SO4 in peat bogs with jelutung agroforestry
pattern were higher than the abandoned
peatlands. Opposite pattern occurred on
soilpH,
total
N,
exchangeableK,
exchangeableCa, KB, total Pand P Bray 1.
Cation exchange capacity (CEC) is very high
(90-200 me/100 g) in all peatland typologies
in this study which can lead to very low
availability of nutrients, especially K, Ca, and
Mg to be very low if the base saturation is
low. The low must be increased in order to
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achieve 25-30% of bases can be utilized
plants are swapped (Hardjowigeno, 1996).
The high C/N ratio of peat causes less
nitrogen available to plants even though the

total N high. P elements in peat soils found in
the form of organic P and less available to
plants.

Table 2: Chemical properties of peat studied

Parameter
pH
N Total (%)
C Organik (%)
Nisbah C/N
K dd (me/100g)
Na dd (me/100g)

Location
Kalampangan
Tumbang Nusa
Monoculture
Non Productive
Agroforestry
Agroforestry
Agriculture
Land
3.94
3.93
3.67
4.00
0.40
0.45
0.37
0.43
48.58
51.78
55.12
54.76
121.45
115.07
148.97
127.35
0.076
0.15
0.09
0.12
0.014
0.06
0.04
0.03

Ca dd (me/100g)
Mg dd (me/100g)
KTK (me/100g)
Al dd (me/100g)
H dd (me/100g)
KB (%)
Saturation of Al
(%)
Saturation of H
(%)
P total
(mg/100 gr P2O5)
K total
(mg/100 gr P2O5)
P Bray 1 (ppm)
SO4 (ppm)

2.34
1.76
147.50
2.40
5.27
2.86

4.13
2.58
361.17
2.30
3.03
3.76

1.28
0.90
137.50
0
2.83
1.80

2.47
0.88
90.83
0
2.00
4.24

20.80

19.73

0

0

48.94

26.66

55.29

37.18

4.21

24.50

7.82

12.71

4.32

18.33

6.94

5.51

12.55
102.12

12.59
119.20

19.36
112.66

29.82
101.69
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