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The objective of this study was to examine the composition, structure, and species
diversity of vegetation in Sebangau National Park based on the thickness of peat. The
findings revealed that the plant species composition varied according to the peat thickness
at different stages of growth. Syzigium sp.1 and Elaeocarpus parvifolius were the
dominant species at the seedling level, while are Syzygiumsp.1 and Tetratomia tetradra
dominated at the sapling level. Cratoxylum arborescens and Elaeocarpus parvifolius
dominated at the pole level, and Cratoxylum arborescens and Diospyros bantamensis at
the tree level. The species diversity of plants was high across all levels of growth, with a
high category index value (3.14-3.86) for all levels except seedlings on shallow and very
deep peat (medium category with an index value of 2.76 and 2.86, respectively). The
species evenness index was also high (0.73-0.93) for all growth levels across all peat
thicknesses except saplings on shallow peat, which had a medium category index value
of 0.54. The species richness index was high (5.66-11.42) for all growth levels based on
any peat thickness. The horizontal stand structure of vegetation across all peat thicknesses
followed an inverted J pattern. The same index for all growth rates at all peat thicknesses
ranged from low to high category with a consistent index value of approximately 44.94-

85.00%.

1. INTRODUCTION
1.1 Background

Peat swamp forests are typically situated in coastal areas
affected by tides, as well as in swamps and lakes, including
both highland and lowland lakes. This forest type is commonly
found in Indonesia, where the terms "peat swamp forest" and
"swamp forest" are often used interchangeably, with no
distinct boundary between the two. Peat formation in swamps
is referred to as topogenous peat, while tidal peat, which is
prevalent on the East coast of Sumatra (Riau, Jambi, South
Sumatra, and Lampung), is classified as ombrogenic. In
Kalimantan, peat is present in areas close to the coasts of West
Kalimantan, Central Kalimantan, South Kalimantan, and to a
lesser extent, on the coast of East Kalimantan [1].

Peat swamp forest has natural wealth in the form of a
diversity of plant species [2-6]. However, some literature
states that the diversity of tree species in peat swamp forest is
relatively lower when compared to lowland forest on mineral
soils. Even some of the tree species are endemic. This happens
because of the influence of edaphic, climatic, and genetic
factors [7]. One of the edaphic factors that affect the
endemicity of plant species is soil type. The general
characteristics of peat soils are that they do not develop a
profile that leads to the formation of different horizons, are
dark brown to black in color, have high water content and are
tea-colored and have an acidic reaction with a pH of 3.0 - 5.0.

The Sebangau peat swamp forest area has different peat
thickness from one place to another. The evaluation thickness
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of peat in Central Kalimantan can vary depending on the
context and purpose of peatland use. However, based on
Indonesian government regulations, the Minimum Peat
Thickness (KMG) allowed to be opened or developed in
Central Kalimantan is 3 meters. In addition, the Indonesian
government has also established a moratorium or prohibition
on opening new peatlands throughout Indonesia since 2016,
except under certain specified conditions. This is done to
minimize the risk of forest and peatland fires, reduce
greenhouse gas emissions, and protect the peat ecosystem
which is important for biodiversity and the livelihoods of
communities. In the more distant part of the river, namely in
the north-east, approximately 13-15 km from the riverbank,
there are about 40,000 hectares of inland highland swamp
forest with a peat thickness of more than 12 m. The
composition of forest tree stands showed a good stratification
of tree crowns, which reached a height of 45 m. Several
commercial tree species are Agathis sp, Kompassia sp, Shorea
sp and Palaquium sp [8].

Geographically, Sebangau National Park is located at
1°55'14.80"-3°02'32.71"S and 113°1822.71"-114°04'36.58"E.
Administratively, it is located in the districts of Katingan,
Pulang Pisau, and the city of Palangka Raya in the province of
Central Kalimantan. Sebangau National Park borders eight
districts, namely Sabangau, Jekan Raya, and Bukit Batu
districts in Palangka Raya; Sebangau Kuala district in Pulang
Pisau regency; and Tasik Payawan, Kamipang, Mendawai,
and Katingan Kuala districts in Katingan regency.

Sebangau National Park is the only national park in
Indonesia where over 90% of its area is peatland ecosystem.
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The importance of this area being designated as a national park
is that it is one of the remaining peat swamp forests in
relatively good condition in Central Kalimantan and is the
habitat of the Bornean orangutan (Pongo pygmaeus wrumbii)
with an estimated population of over 6,080 individuals.

The climate of Sebangau National Park, according to the
Koppen system, mostly falls under the wet tropical climate (A),
which is a type of tropical climate with a dry season of the Aw
type. This type indicates an area that has an annual rainfall of
<2,500 mm, a rainfall during the driest month of <60 mm, and
a monthly average temperature of the coldest month of >18°C.

The vegetation in Sebangau National Park is dominated by
peat swamp forest, which is a type of tropical rainforest that
grows on peatland. This forest is dominated by tall trees such
as Shorea spp., Dipterocarpus spp., and Campnosperma spp.
Peat swamp forest is also home to various flora and fauna,
including zoologi, gibbons, sun bears, and hornbills.

The vegetation that composes the peat forest ecosystem are
plant species that are evergreen [9-12]. Flora in peat forests
generally undergo modifications to changes in shape
according to their needs such as having breath roots to obtain
oxygen in peat swamp habitats which are almost always
flooded [13].

Although the vegetation cover shows improvement, the
species composition is still unknown, especially at different
peat thicknesses after disturbances in the form of logging.
Therefore, it is necessary to conduct research on plant species,
especially tree habitus, so as to obtain data on tree species
diversity based on the thickness of peat in Sebangau National
Park.

1.2 Research objectives

1. Analyze the composition and structure of vegetation
based on various levels of peat thickness in the Sebangau
National Park area.

2. Analyzing the diversity of vegetation types based on the
thickness of the peat in the Sebangau National Park, Central
Kalimantan.

2. RESEARCH METHODS
2.1 Research time and location

The research was conducted in Sebangau National Park,
Central Kalimantan Province. The time of the study was
carried out in August 2018 - September 2018. The stages of
activities include the preparation stage, proposal preparation,
primary data collection, data analysis and writing research
results.

2.2 Objects and research tools

The object observed in this study was the habitus of tree
vegetation (woody plants) from the level of growth: seedlings,
saplings, poles and trees in peatland forest stands at various
thicknesses of peat in Sebagau National Park. The materials
and tools used in the research are;

a. Work map, to determine the work location

b. Compass, to determine direction

c. Machete, to pioneer

d. Measuring tape, to measure the circumference of a tree

e. Roller meter measuring 50 m, for determining distances
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and forming plots
f. Flag tape
g. Tally sheet and stationery
h. GIS application to describe the research area spatially
i. Laptop/computer and calculator, as a calculating tool
j. Camera, for documentation
k. GPS, to determine the direction of the coordinates
1. Peat drill (peat auger)
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Figure 1. Form of observation plots and paths at the study
site

Figure 1 criteria used to distinguish the growth level of trees
are:

1. Tree: woody plant with a diameter of 20 m or more
(First subplots a, b, d, e and second subplots e, f, h, i
measured zigzag);

2. Pole: young tree with a diameter of 10 cm — 19 cm
(all subplots);

3. Sapling: juvenile with a height of 1.5 m up to a stem
diameter of less than 10 cm (subplots a, c, g, i);

4. Seedling: juvenile with a height of less than 1.5 m
(subplots a, ¢, g, i).

2.3 Research procedure

Vegetation analysis was conducted to determine species
composition and forest community structure. Data collection
in the vegetation analysis was carried out by making sample
plots in each forest community based on the thickness of the
peat.

The minimum area of sample plots for each forest
community in order to represent the forest community is 0.5
ha [14-16].

Table 1. Total area and number of sample plots based on
thickness level peat

Peat Peat Area of Number of
No thickness thickness sample lots
level (cm) plot/(ha) P
1 Shallow 50 - 100 0.54 6
2 Currently 100 - 200 171 19
3 In 200 - 300 1.62 18
4 Very deep >300 1.35 15

Vegetation analysis was carried out using the checkered line
method. At the observation location, 6 lines were made with
the distance between the lines 300 m. In the path, 5 observation
plots are made with the distance between plots 50 m, each plot
was divided into 9 sub plots and placed on a 350 m long strip.
The total number of plots made was 60. However, in this study
two plots were not analyzed because they did not meet the



criteria for peat thickness (located on land without peat). The
total area and number of sample plots based on the level of
peat thickness are presented in Table 1.

Observation and data collection of vegetation is carried out
on sub-plots, the size of which depends on the level of
vegetation growth. The sub-plots were constructed using
nested sampling, with sizes: (a) 20 mx 20 m for tree level, (b)
10 mx 10 m for pole level, (c) 5 mx 5 m for sapling level and
(d) 2 m x 2 m for seedling level. Vegetation observation design
in each sub-plot based on growth rate vegetation is presented
in Figure 2.
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Figure 2. Sub-plot form of each research observation
2.4 Data analysis
The data used to calculate the Importance Value Index (IVI)

and other parameters in vegetation analysis can be obtained
through various methods, such as field measurements, visual

observations, distance measurements, or digital image analysis.

The data has been previously processed to ensure consistency,
accuracy, and comparability between different samples or time
periods. The data processing may include data cleaning, plant
species identification, relative or percentage value calculation,
and data normalization. The data processing depends on the
research objectives and the nature of the data itself. If the data
comes from field observations, it involves plant species
classification, parameter measurement such as height and
diameter, and root depth measurement. On the other hand, if
the data is obtained through digital image analysis, it may
involve image processing, object segmentation, and feature
extraction. Since each type of vegetation analysis requires a
different approach, the data processing methods can vary
depending on the type of vegetation analysis used.

One of the data processing methods used in vegetation
analysis is data normalization, as previously mentioned.
Normalization can help ensure that data from various variables
or samples have the same scale or distribution, so they can be
used in a balanced way in the calculation of vegetation
analysis indices and parameters. In addition, other methods
that may be used in the data processing of vegetation analysis
are data transformation, identification and removal of outliers,
as well as data grouping or plant species classification.

2.4.1 Tree species composition

The composition of the plant can be determined by using
the Important Value Index (IVI) parameter. Mathematical
formulas that can be used in the calculation of vegetation
analysis, including understored are as follows:

. Number of individuals a type
Density (D) =
y ( ) area of all sample plots

Relative Density (RD) = 2oty of a type

T @

- <100%
density of all types
Number of base fields of a type
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Dominance (D) =
( ) Area of all sample tiles
The dominance of a kind

d. Dominance Relative (DR)= The dominance ofallypes < 100%

Number of plots where a certain species is found

e. Frequency (F) =

Total number of sample plots

f. Relative Frequency (RF) = FZZZ?IZit;yo?EltZ}?;e)qOO%

Important Value Index (IVI) =RD + RF + RD (for pole and
tree level)

Important Value Index (IVI) =RD + RF (for seedling and
sapling levels)

2.4.2 Species Diversity Index (H')
Analysis of species diversity index (h') was calculated
using Shannon’s species diversity formula [17] as follows:

Y = > nil ni

= -2 |7)=(F)]
i=1

Information:

H'= Diversity Index

N= Total number of individuals of all species

ni= Number of individuals of the ith species

In= Natural logarithm

S= Number of species

The criteria put forward by the Study Team [18-20] for the
parameters of species diversity belong to several weights of
criteria and classifications. If the value of H™> 3 the species
diversity is high, the value of H' = 2-3 is moderate, and if H' <
2 the species diversity is low.

2.4.3 Evenness Index (E)

Evenness Index in Ludwig and Reynold [21] was used to
determine the abundance of individuals in each species with
the equations following:

E = H
~Ln(S)
Information:
E = Evenness index
H' = Species diversity index
S = Number of species

Ln = Natural logarithm

The range of evenness index values is 0-1 which is used to
determine evenness, if the value is 0 it means the evenness of
species is low and if the value is 1, the evenness is high. Based
on the criteria of [22] the magnitude of E < 0.3 indicates low
species evenness, E = 0.3-0.6 indicates medium species
evenness and E > 0.6 high species evenness.

2.4.4 Species Richness Index (R)
The formula used to determine the species richness index is
the Margalef Index formula [17], namely:

s—1
R =
InN

Information:
R = Margalef Indeks Index



S = Number of species

N = Total number of individuals of all species

In = Natural logarithm

The magnitude of R<3.5 indicates low species richness, R
between 3.5-5.0 indicates moderate species richness and
R>5.0 is high [22].

2.4.5 Species Similarity Index (S)

The level of species similarity between communities
(shallow, medium, deep, and very deep peat thickness) can be
determined using the formula [23]:

S=2C/(A+B)
where:
S = Community similarity index
A =number of species in community A
B = Number of species in community B
C = Number of species that the same in both samples

The criteria for species similarity are very high if the S value
is >75%, the similarity is high if S>50%-75%, the similarity is
low if S>25%-50%, and the similarity is very low if S<25%.

2.4.6 Horizontal stand structure

Stand structure can be analyzed by making a relationship
between the level of diameter at breast height (cm) and tree
density (number of trees per hectare) using Curve Expert
software. Tree density (number of trees per hectare) is placed
on the y-axis, while the diameter level is the abscissa. The
diameter levels used to make the stand structure graph are, the
diameter levels are between 10-19,99 cm, 20-29.99 cm, 30-
39.99 cm, 40-49.99 cm, 50-59.99 cm, 60 -69.99 cm, 70-79.99
cm and 80 cm up.

These steps include plant species identification,
measurement of physical parameters such as stem diameter,
and calculation of stand structure parameters such as the
number of individuals, volume, and density. The data can then
be analysed using statistical methods. Generally, stand
structure refers to the composition and configuration of plants
in a particular area or location. Stand structure parameters can
include the size, age, type, and density of plants in an area.
Stand structure analysis can provide important information
about the health and productivity of forests, as well as the
biodiversity within them. Information that can be obtained
through stand structure analysis includes information about
plant density and distribution, tree size distribution, and tree
age distribution. Stand structure analysis can also help monitor
changes that occur in forests due to human activities or natural
factors, such as forest fires or climate change. Overall, stand
structure analysis can provide a comprehensive overview of
the condition and diversity of forests at a certain scale, as well
as provide important information for forest resource
management and conservation.

3. RESULTS AND DISCUSSION
3.1 Composition type

Species composition is a collection of several types of
vegetation in a stand to determine the condition of forest
stands, vegetation that grows naturally in an area which is the
result of the interaction of various environmental factors. The
results of the vegetation analysis carried out at the research site
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at the four levels of peat thickness found as many as 142 types
of vegetation with 50 families. The number of species found
at all growth stages of seedlings, saplings, poles and trees at
shallow peat thickness was 84 species, at medium peat
thickness as many as 107 species, at deep peat thickness as
many as 110 types of vegetation, while at very deep peat
thickness found the number of vegetation types as much as 106
types of vegetation. The presence of these species is
influenced by soil fertility and peat thickness.

Table 2. Number of vegetation types based on peat thickness
level

Number of Vegetation Types Total Type of

Peat Thickness Seedling Stake Pole Tree  Vegetation
Shallow 44 59 64 42 84
Currently 69 76 81 47 107

In 67 83 79 50 110
Very deep 61 71 78 42 106

Table 2 shows that the highest number of vegetation types
based on peat thickness was found in medium, deep and very
deep peat thickness while shallow peat thickness had the
lowest number of species. The type of vegetation found in
shallow peat thickness is clustered or uniform (based on the
most types in the location) because it has experienced fire
disturbances. Types of vegetation that are clustered in nature
that are mostly found are Balangeran vegetation types at the
seedling level, at the sapling level namely Tampohot, at the
pole level namely Gerunggang and at the tree level the
vegetation types are evenly distributed so that no more clusters
are found and the amount of vegetation that can survive is
relatively low because undergo regeneration. Shallow peat
thickness has been restored to its initial condition with the
discovery of native vegetation types at the research site,
namely Jambu-jambuan, Takal, Belawan Putih, Jangkang
Kuning and others.

In accordance with the opinion of reference [24] this type of
vegetation Gerunggang and Tampohot can survive in burned
peat swamp forest because this plant species is able to form
shoots (resprouting) from the base of the stem after burning.
In the swamp cover area, there are still commercially valuable
trees such as Shorea belangeran. According to the study [25]
that Shorea belangeran can be categorized as a species that is
resistant to growth and regeneration in burned forests. In
addition, Shorea belangeran is a tree that cannot tolerate shade
or likes light (light demanding species), so after a fire it is very
easy for him to adapt to the environment.

Shallow, medium, deep and very deep peat thickness levels
obtained different types of vegetation. According to the
explanation of the studies [26, 27] the maturity level of peat
varies because it is formed from different materials,
environmental conditions, and time. Peat that has matured will
tend to be smoother and more fertile. On the other hand, the
immature ones contain a lot of fiber and are less fertile, it is
suspected that there is a change in the thickness of the peat.

The results of studies [28-32] showed that changes in the
composition of tree species in the stand were characterized by
a reduced proportion of tree species as a result of the various
regeneration abilities of each of these tree species. This can
also be caused by the condition of the peat which is getting
thicker inward and causes the ability to regenerate trees to
decrease. The three dominant plant species with the highest
values for seedlings, saplings, poles and trees based on peat
thickness are presented in Tables 3-6.



Table 3 shows that at a peat thickness of 50-100 cm (shallow)
the types of vegetation at the seedling level that have the
highest INP are Balangeran, Jambu Hutan, Hampuak. At a
peat thickness of 100-200 cm (medium) the types of vegetation
at the seedling level that have the highest VI are Jambu Hutan,
Hampuak, Mentangur. At a peat thickness of 200-300 cm
(deep), the types of vegetation that have the highest INP are
Hampuak, Jambu Hutan, Mentangur. At a peat thickness
of >300 (very deep), the highest IVI is found in the Medium
Guava, Penaga Anchor, Gantalang vegetation types. The type
of vegetation that has the highest IVI is because it has a higher
density and frequency value than the other types. Wide
distribution or high IVI of a species is not an absolute
benchmark to determine the continuity of growth of the
species. In fact, the seedlings found on the forest floor will
compete with each other for nutrients, water, oxygen and so
on. Seedlings that are not able to compete with other types will
die. Thus the number of seedlings will be reduced. To meet
their needs, seedlings need a large growing space by
expanding their root area as wide as possible in order to absorb
more water and nutrients. Thus the number of seedlings will
be reduced. To meet their needs, seedlings need a large
growing space by expanding their root area as much as
possible in order to absorb more water and nutrients. Thus the
number of seedlings will be reduced. To meet their needs,
seedlings need a large growing space by expanding their root
area as wide as possible in order to absorb more water and
nutrients [33-35].

Table 3. Important Value Index (V1) for 3 (three) dominant
plant types seedling rates at each peat thickness level

Peat

thickness No Type Vi
(%)
level
50-100cm 1 Shorea balancer (Balangeran) 30.42
2 Syzygium sp. 1 (Guava Forest) 23.82
Elaeocarpus parvifolius
3 (Hampuak) 10.63
100- 200 cm 1 Syzygiumsp. 1 (Guava Forest) 23.16
Elaeocarpus parvifolis
2 (Hampuak) 19.90
3 Stemonurus se_cundlflorus 14.03
(meaning)
200-300¢m 1 Elaeocarpus parvifolius 19.26
(Hampuak)
2 Syzygium sp. 1 (Guava Forest) 14.00
3 Syzygium incarnatum (Medium 978
Guava)
>300cm 1 Syzygium incarnatum (Medium 12,30
Guava)
Xanthophyllum eurhynchum
2 (Anchor Dragon) 1117
3 Diospyros bantamensis 971

(Gantalang)

Seedling and sapling levels on vegetation. Guava (which
often appears) is a type that is often found and can grow in
various thicknesses of shallow, medium and deep peat except
for very deep peat thicknesses, which states that the vegetation
that composes the peat forest ecosystem are plant species that
are evergreen.

The seedling rate of Balangeran has the highest IVIvalue,
this is because the Balangeran species is a species that grows
scattered in lowland forest and peat swamp forest or tidal
inundated forest, on clay or sandy loam with acidic soil pH -
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very acidic, exchange capacity cations (CEC) and moderate
base saturation at an altitude of 0-100 masl. The ecological
conditions where Balangeran grows are in accordance with the
existing environmental conditions at the research site, so that
Balangeran is able to adapt well to these environmental
conditions.

Table 4. Important Value Index (IVI) for 3 (three) dominant
plant types at sapling levels at each peat thickness level

Peat

thickness No Type Vi
| (%)
evel

50-100cm 1 Syzygium lineatum (Bintan) 20.37

2 Syzygium sp. 1 (Guava) 14.25
3 Calophyllum soullatri(takal) 12.22
100- 200 cm 1 Syzygium sp. 1 (Guava) 16.70

Tetratomia tetradra
2 (Development) 11.92
3 Garcinia bancana (Forest 11.41

Mangosteen)
200-300cm 1 Syzygium sp. 1 (Guava) 14.85
2 Xanthophyllum eurhynchum 12.06
(Yellow)

Tetratomia tetradra
3 (Development) 1045
>300cm 1 Syzygium sp. 1 (Guava) 11.71
2 Palaquium sp.1 (Gentalang) 11.01
3 Xanthophyllum eurhynchum 1027

(Anchor Dragon)

The types of vegetation at the sapling level found based on
the thickness of the peat have different species compositions
between the forest communities studied. At a peat thickness of
50-100 cm (shallow), the highest IVI species were found in
Bintan, Guava, Takal. For peat thickness of 100-200 cm
(medium) there are types of vegetation that have the highest
IVIare Guava, Rembangun, Mangosteen Forest. The next type
of vegetation for peat thickness of 200-300 cm (deep) which
has the highest IVI value is Jambu-jambu, Kemuning,
Rambangun. For vegetation types with a peat thickness
of >300 (very deep), the ones with the highest IVI are Jambu-
jambuan, Gentalang, Panaga Jangkar. For more details can be
seen in Table 4, where at the sapling level shows the IVI of
plant species that are often found in each thickness of peat
there are guava vegetation types, this is because guava plant
species can live and are able to survive in mastering each area
which shows a fairly high adaptability to various conditions.
environment in all research plots. This is in accordance with
the opinion of studies [36, 37] which states that this species
has a wide habitat range, growing on almost all types of
vegetation, such as coastal forests, swamp forests, monsoon
forests, bamboo forests, peat swamps, lowlands, heath forests,
savanna to mountain forests. And some species are able to
grow in extreme habitat conditions such as limestone and
ultramafic soils. This is because the guava plant species can
live and survive in controlling each of these areas which shows
a fairly high adaptability to various environmental conditions
in all research plots. This is in accordance with the opinion of
the study [36] which states that this species has a wide habitat
range, growing on almost all types of vegetation, such as
coastal forests, swamp forests, monsoon forests, bamboo
forests, peat swamps, lowlands, heath forests, savanna to
mountain forests. And some species are able to grow in
extreme habitat conditions such as limestone and ultramafic
soils. This is because the guava plant species can live and



survive to dominate each of these areas which shows a fairly
high adaptability to various environmental conditions in all
research plots. This is in accordance with the opinion of the
study [36] which states that this species has a wide habitat
range, growing on almost all types of vegetation, such as
coastal forests, swamp forests, monsoon forests, bamboo
forests, peat swamps, lowlands, heath forests, savanna to
mountain forests. And some species are able to grow in
extreme habitat conditions such as limestone and ultramafic
soils. This is in accordance with the opinion of the study [36]
which states that this species has a wide habitat range, growing
on almost all types of vegetation, such as coastal forests,
swamp forests, monsoon forests, bamboo forests, peat swamps,
lowlands, heath forests, savanna to mountain forests. And
some species are able to grow in extreme habitat conditions
such as limestone and ultramafic soils. This is in accordance
with the opinion [36] which states that this species has a wide
habitat range, growing on almost all types of vegetation, such
as coastal forests, swamp forests, monsoon forests, bamboo
forests, peat swamps, lowlands, heath forests, savanna to
mountain forests. And some species are able to grow in
extreme habitat conditions such as limestone and ultramafic
soils.

Table 5. Importance Value Index (IVI) for 3 (three)
dominant plant types at pole level at each peat thickness level

Peat

Thickness No Type IVI
(%)
Level
Cratoxylum arborescens
50-100cm 1 (Gerunggang) 26.67
2 Syzigium lineatum (Bintan) 25.38
Elaeocarpus parvifolius
3 (Hampuak) 15.16
100- 200 cm 1 Elaeocarpus parvifolius 21,67
(Hampuak)
2 Syzigium sp. 1 (Jambu-jambu)  16.61
3 Shorea balangeran 13.88
(Balangeran)
200-300cm 1 Cratoxylum arborescens 16.65
(Gerunggang)
2 Shorea balangeran 12.44
(Balangeran)
3 Syzigium sp. 1 (Jambu-jambu)  11.85
>300¢m 1 Cratoxylum arborescens 35.78
(Gerunggang)
5 Campnosperma coriaceum 13.75
(Terantang)
3 Tetractomia tetrandra (Parut)  12.84

The type of pole-level vegetation in peat thickness of 50-
100 cm (shallow) which has the highest IVI is Gerunggang,
Bintan, Hampuak. The vegetation types with a peat thickness
of 100-200 cm (medium) which have the highest IVI are
Hampuak, Jambu-jambu, Balangeran. The type of vegetation
at a peat thickness of 200-300 cm (deep) which has the highest
IVI value is Gerunggang, Balangeran, Jambu-jambu.
Meanwhile, at the peat thickness >300 cm (very deep) the
highest IVI values were Gerunggang, Terentang and Grut
vegetation types.

Gerunggang is a type that is often found and can grow at
pole level with shallow, deep and very deep peat thicknesses.
Gerunggang is one of the native plant species of peat swamp
forest, but can also grow on sandy soil or sandy loam soil. This
species can grow in areas with climate types A and B at an
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altitude above 900 meters above sea level. This species can
grow at an altitude of more than 1800 meters above sea level.
This shows that Gerunggang has a very good adaptation and
regeneration rate at the research site at the pole level with the
highest IVI values found based on shallow, deep, and very
deep peat thicknesses.

Table 6. Important Value Index (IVI) for 3 (three) dominant
plant types at tree level at each peat thickness level

Peat

Thickness No Type (I(}// I)
Level °
50-100cm 1 Cratoxylum arborescens 4537

(Gerunggang)
Combretocarpus rotundatus
2 (Tumih) 36.68
Diospyros bantamensis
3 (Gantalang) 18.31
100- 200 cm 1 Cratoxylum arborescens 23.38
(Gerunggang)
2 Palaquium r|dle:y| (Nyatoh 14.00
Bawoi)
Dactylocladus stenostachys
3 (Mertibu) 13.28
: Diospyros bantamensis
200-300cm 1 (Gantalang) 15,13
2 Syzigium sp. 1 (Jambu- 14.09
jambu)
3 Sandoricum beccarianum 13.62
(Papung)
Elaeocarpus mastersii
>300cm 1 (Sangeh) 21.05
Campnosperma coriaceum
2 (Tarantang) 17.32
3 Vatica sp. (Rasak) 15,30

Table 6 shows that the types of vegetation that have IVI
values that are often found in peat thicknesses of 50-100 cm
(shallow) are the Gerunggang, Tumih, Malam-malam
vegetation types. At a peat thickness of 100-200 (medium) cm,
those with the highest I'VI for vegetation types are Gerunggang,
Tumih, Gantalang. At a peat thickness of 200-300 cm (deep),
the highest IVI vegetation types are Gantalang, Jambu-jambu,
Papung. Meanwhile, at peat thickness >300 cm (very deep) the
highest IVIs were Sangeh, Tarantang and Rasak. This is
supported by the statement of the study [38] which says that
the success of a type of vegetation in an area ais influenced by
its ability to adapt optimally to all physical environmental
factors (light, temperature, humidity, soil structure, and so on).

3.2 Species Diversity Index (H")

The Species Diversity Index (H') can be used as a
comparison between one forest condition and another. This
index is one of the parameters for the continuity of succession
or stability in a forest condition. In addition, this index can
determine the biotic disturbances that occur [39].

The diversity of species in a community is influenced by the
density, the number of species and the level of distribution of
each species. To determine the level of stability of species
diversity can be used the value of the species diversity index
(H"). The stability of a species is also influenced by the level
of evenness, the higher the value of H', the more stable the
diversity of species in the community. On the other hand, the
lower the value of H', the lower the level of stability of species
diversity in the community.



The condition of the research location showed that the value
of the species diversity index at the peat thickness of 50-100
cm (shallow) was included in the high category at the sapling,
pole and tree level because the value of H'>3, while at the
seedling level it was in the medium category because the value
of H'< 3. For the value of the species diversity index at a peat
thickness of 100-200 cm (medium) the levels of seedlings,
saplings, poles and trees are all included in the high category
as well as the peat thickness level of 200-300 cm (deep) is
included in the high category because the H' value that
appears >3. The species diversity index value at peat
thickness >300 cm (very deep) is included in the high category
for the level of stakes, poles and trees, while at the seedling
level it is in the medium category (Figure 3).
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Figure 3. Histogram value of Species Diversity Index (H') in
each community based on peat thickness

Species Diversity Index (H") can be stated that the higher
the value (H'), the higher the species diversity, ecosystem
productivity and ecosystem stability. Ecosystems have
regularity as manifestations of the ability of ecosystems to
maintain themselves, regulate themselves and naturally hold
back balance [40].

Species diversity at all growth levels at all levels of peat
thickness was classified as high above >3 except for species
diversity at shallow peat thickness and very deep at the
seedling level, including medium classification. It is. Thisisin
accordance with the opinion of [40] which states that
differences in the composition and structure of the stand
making up species are strongly influenced by location and
environmental conditions.

3.3 Evenness Index (E)

The evenness index shows a measure of the evenness of the
proportion of individuals found in a particular community. The
evenness index describes the even distribution of individual
vegetation types that make up the community, and describes
the stability of a community. To assess the stability or stability
of species in a community, the evenness index value can be
used. The evenness index value describes the stability of a
vegetation, the evenness index value (E) ranges from 0-1, the
smaller the E value, the more uneven the distribution of
organisms in the vegetation, which is dominated by certain
species and conversely, the greater the E value, the species in
the vegetation will spread evenly.

The evenness value (E) of vegetation at the study site is
presented in Figure 4.

Figure 4 shows that the evenness index value at the peat

319

thickness level of 50-100 cm (shallow) is 0.73 for the seedling
level, the sapling level is 0.54; pole level 0.87 and tree level
0.89. The evenness index value at the peat thickness level of
100-200 cm (medium) was 0.74 for the seedling level, the
sapling level was 0.84; pole level 0.84 and tree level 0.90. The
evenness index based on the level of peat thickness 200-300
cm (deep) is 0.82 for the seedling level, the sapling level is
0.83; pole level 0.88 and tree level 0.94. The evenness index
value at the level of peat thickness >300 cm (very deep) was
0.86 for the seedling level, the sapling level was 0.88; pole
level 0.83 and tree level 0.93.

0.8
0.6
0.4
0.2

Seedling
Seedling

value of Evenness Index (E)
Seedling

Shallow Medium

Figure 4. Histogram of Evenness Index (E) at each growth
level at each peat thickness level

Referring to the study [22] criteria, the evenness index value
of all growth rates at various thicknesses of peat in the study
area showed the high category (index value > 0.6), except for
the sapling level vegetation on shallow peat thickness which
was in the medium category. It is suspected that the difference
in peat thickness is not significant enough to influence the
preference (presence) of the species found in the research
location, including the abundance of the number of individuals.

3.4 Specific Richness Index (R)

The Specific Richness Index (R) shows the species richness
in a community. This index is calculated based on the number
of species and individuals in one community. The results of
the calculation of the species richness index (R) found in the
research area. The value of the species richness index at the
study site at each level of peat thickness is presented in Figure
5.
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Figure 5. Histogram of Specific Richness Index (R) at each
growth level at each peat thickness level



Figure 5, shows that the value of the species richness index
for each peat thickness varies. Peat areas with shallow,
medium, deep and very deep peat thicknesses included in the
species richness index are classified as criteria where the R
value > 5.0 is classified as high. At shallow peat the seedling
level is 7.05, sapling level is 9.53, pole level is 10.62 and at
tree level is 5.66; at medium peat thickness the seedling level
is 9.47, the sapling level is 10.4, the pole level is 11.38 and at
the tree level is 8.86; the thickness of deep peat at seedling
level is 9.74, sapling level is 11.5, pole level is 11.42 at tree
level is 9.83; at very deep peat thickness the seedling level was
9.02, sapling level 11.09, pole level 11.5 and at tree level 8.9.

Comparing species richness based on peat thickness level,
we get a phenomenon where plant species richness for each
growth stage (saplings, saplings, poles and trees) in deep peat
thickness is higher than other peat thicknesses. On the other
hand, it was found that the value of species richness in shallow
peat has the smallest value when compared to other peat
thickness levels.

The condition of the forest where the value of species
richness is high, as is the case in the research location, it is
suspected that the forest community in the Sebangau National
Park area has not experienced disturbance in a relatively long
time, so that the forest condition is relatively good and the
mechanisms that occur in an ecosystem are running well. This
situation is in accordance with the opinion of the study [41]
who stated that the high level of richness and diversity of
species indicates that the food chains in the ecosystem are
longer and more numerous because of various relationships
that occur such as mutualism, parasitism, commensalism. so
that the ecosystem has the ability to increase stability or
stability.

3.5 Similarity Index (S)

Species Similarity Index is one of the quantitative
parameters to determine the similarity of species in two
different sample communities being compared. Therefore, the
size of the similarity index value shows the level of similarity
of the stands being compared. the closer to 100% the value of
similarity between the two communities is, the more the same.

Table 7. Specific Similarity Index (S) in (%) in each peat
thickness

Peat Thickness

Growth Peat

rate thickness  Shallow Currently In X:ta?)/
Shallow 77.88 63.06 64.76
. Currently 60.29  63.08
Seedling n 5781
Very deep
Shallow 68.15 64.79  56.92
Currentl 7421 6122
Stake n 67.53
Very deep
Shallow 77.24 81,12 64.79
Pole Currently 85.00 69.18
In 75.16
Very deep
Shallow 76.40 60.87  47.62
Tree Currently 63.92 4494
In 82.61
Very deep
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The results of the calculation of the similarity index value
based on the thickness of peat with various forest conditions
briefly the value of S for each condition of peat thickness can
be presented in Table 7.

Table 7 shows that the level of peat thickness in the research
location based on the species similarity index has a relatively
low level of similarity, both at the level of seedlings, saplings,
poles and trees with species similarity values ranging from
44.94%-85.00% based on the similarity criteria [42] which
suggests that the criteria for species similarity are very high if
S > 75%, high similarity if S > 50%-75%, low similarity if S >
25-50%, and very low similarity if S < 25%.

The results showed that at the level of seedlings, saplings,
poles and trees the species had high similarity at shallow and
medium peat thickness, shallow and deep peat thickness had
high and very high species similarity at the pole level, shallow
and very deep peat thickness had similar values. high species
except at low, medium and deep tree level had high and very
high species similarity values at pole level, medium and very
deep peat thickness had high species similarity except at low
tree level, deep and very deep peat thickness had high species
similarity and very high at the level of poles and trees.

3.6 Horizontal stand structure

The horizontal stand structure of vegetation at the study site
at 4 (four) levels of peat thickness for all stands depicts the
relationship between tree density per hectare and the level of
diameter can be presented in Table 8.

Table 8. Tree density in each diameter class at each peat
thickness level

Density (individual/Ha)

Diameter Shallow In Very
Class (cm) 50 -100 Currently 200- Deep >300
cm 100-200cm  300cm cm
10-19.99 696.30 659.65 569.75 597.78
20-29.99 179.17 175.00 141.67 120.00
30-39.99 20.83 48.68 45.83 35.00
40-49.99 29.17 7.89 11.11 8.33
50-59.99 8.33 1.36 1.39 3.33
60-69.99 4.17 1.36 1.39 0
70-79.99 0 1.36 0 0
>80 0 1.316 1.39 0

The results showed that the larger the diameter of the tree,
the lower the density value. On Table 8, the highest density is
in the diameter class 10-19.99 cm, this shows that the larger
the diameter, the lower the density. This is in accordance with
the statement of studies [43, 44] that the amount of vegetation
in a natural forest is inversely proportional to its diameter, i.e.,
the larger the diameter of the tree, the smaller the number. The
decrease in the density value tends to follow the inverted letter
"J"

Figure 6 shows a graph of the relationship between stand
density and diameter level. The relationship pattern between
density and tree diameter class can be observed in all forest
community types. The curve in the picture above is the result
of the analysis on Software Cure Expert. The results obtained
in the Logistic Model curve model have an S value (standard
error) of 58.94 and an r value (correlation coefficient) of 0.98.
The horizontal structure graph for shallow peat thickness
shows that the larger the stand diameter, the smaller the stand
density. This is thought to be caused by competition between



stands. Stands with large diameters will absorb more nutrients
so that the growth of stands with low diameters will be
hampered or die. Based on the graph above, it can be seen that
there is a significant decrease in the diameter from 10-19 cm
to 20-29 cm.

S =58.94352182
r=0.98214225

Kerapatan (invd/ha)

Kelas Diameter

Figure 6. Logistics curve model on horizontal structure of
stands at shallow peat thickness level 50 - 100 cm

Overall tree stand structure is the relationship between
individual density and the level of tree diameter in the research
plot, the distribution of individuals with the level of diameter
at the research site. Data presented in Table 8 is then made in
the form of a graph of the relationship between stand density
and diameter level. The pattern of the relationship between
density and tree diameter classes in all forest communities can
be presented in Figure 7.

S = 25.81633351
r =0.99111959
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Figure 7. Rational Function Model Curve on Horizontal
Structure Stands at Medium Peat Thickness Level 100 - 200
cm

The horizontal structure of the shallow peat thickness stands
is like the curve above. The curve formed is the Rational
Function model curve, which has an S value of 25.82 and an r
value of 0.99. The research plot shows that the number of trees
decreases from the level of small diameter to the level of large
diameter, so that the shape of the curve characterized by the
number of distributions resembles an inverted "J". This
indicates that the forest stands in these plots are relatively
balanced non-age forests, where the number of individuals
decreases with increasing tree diameter.

Figure 8, the horizontal stand structure on the thickness of
deep peat forms like the curve above. The curve formed is the
model curve Rational Function which has an S value of 13.04
and r has the highest value of 0.99 because it is close to 1. The
most trees were found at the 10-19 cm diameter level and then
decreased at the 40-49 diameter level, the graph increased
slightly due to higher tree density.

Figure 9, the horizontal stand structure in very deep peat
thickness forms like the curve above. The curve formed is the
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Rational Harris Model which has an S value of 49.44 and r has
a value of 0.98. Most trees were found at a diameter of 10-19
cm, the density of the stand structure decreased as the diameter
of the stand increased.

S =13.04312567
r =0.99495195
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Figure 8. Rational function model curves on horizontal
standing structures at peat thickness levels within 200 - 300
cm

S = 49.44553655
r =0.98660622
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Figure 9. Harris curve model on horizontal structure of
stands at level very deep peat thickness >300 cm

The horizontal structure at the study site based on the
thickness of the peat shows almost uniformity which shows
the results of the curve forming an inverted “J”. In natural
forest stands, the tree density will usually be high at the small
diameter level and will decrease at the larger diameter level.
This happens because of high competition, both between
individuals within a species and between various types, so that
not all individuals have the opportunity to grow well, even
though they do not die.

Hidayat et al. [45] found a horizontal structure pattern of
stands like this in their research where the horizontal structure
model of stands formed an inverted “J” pattern. The shape of
the curve like this is in accordance with that described by
Hidayat et al. [45] for non-age forests, which stated that non-
age forests generally have at least three different age classes
and usually have gaps in the distribution of diameter classes.

This pattern with an inverted J-shaped curve shows that the
number of trees (tree density) is more spread out in the trees
with the smallest diameter class and the number decreases
more or less in proportion to the increase in size, so that in the
end it is only spread slightly in the trees that are larger in size.
The formation of such a pattern according to Hidayat et al. [45]
this was due to the fact that the stands were not of the same
age and had erratic reproduction due to the opening of seeds
and climatic conditions. Trees in each age class grow at
different rates according to the availability of light and
nutrients.



4. CONCLUSIONS

The research findings suggest that the dominant plant
species differ based on the thickness of peat, with varying
species dominating in shallow, medium, deep, and very deep
peat thickness. Specifically, Cratoxylum arborescens,
Syzygium sp.1, and Elaeocarpus parvifolius are dominant in
shallow peat thickness, while Syzygium sp.1, Elaeocarpus
parvifolius, and Cratoxylum arborescens dominate in medium
peat thickness, and Syzygium sp.1, Elacocarpus parvifolius,
and Campnosperma coriaceum are dominant in deep and very
deep peat thickness. In terms of vegetation diversity, the study
classified it as moderate at the seedling level in shallow and
very deep peat thickness, but high at the sapling, pole, and tree
levels. Across all levels of peat thickness, species richness and
evenness were high. Moreover, the horizontal structure at the
research site, across all levels of peat thickness, forms an
inverted "J" curve, indicating that the density of trees
decreases as their diameter increases.

This research can be considered innovative and relevant
because it focuses on analyzing the composition, structure, and
species diversity of vegetation in Sebangau National Park
based on peat thickness. Some factors that can be
characteristics of the novelty and innovation of this research
are the holistic analysis approach where this research analyzes
various aspects of vegetation, including plant species
composition, stand structure, and species diversity, as well as
how peat thickness affects these aspects. This holistic analysis
approach provides a completer and more accurate picture of
the relationship between vegetation and peat thickness. The
practical implications of this research provide insights and
understanding of the composition, structure, and species
diversity of vegetation in Sebangau National Park. This
research also provides practical implications for peat-based
forest management and conservation in the region. These
practical implications can help decision-makers in
implementing  sustainable  forest —management and
conservation programs. Thus, this research can be considered
innovative and relevant because it provides new contributions
to the understanding of vegetation and peat thickness in
Sebangau National Park, as well as providing practical
implications that can be applied to natural resource
management and conservation in the region.
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