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ABSTRACT

ARTICLE INFO

The vegetation of the Karangsari rehabilitation zone of Mount Ciremai National
Park vegetation consists of several trees that grow together and interact with
each other. This study aims to determine species diversity and dominant tree
associations in the rehabilitation zone of Karangsari Block, Mount Ciremai
National Park. Field data collection using the checkered line method on a
predetermined number of sampling plots. Furthermore, it was analyzed using
the Important Value Index (IVI) to determine the dominant tree species and to
determine the association relationship using a 2 x 2 contingency table. The
study found 22 tree species with a diversity index value of 1.4. The dominant
trees found in the study area were tusam (Pinus merkusii), saninten
(Castanopsis argantea), anggrit (Nauclea sp), and avocado (Persea
americana). There are six pairs of association relationships between dominant
trees four pairs are positive and two are negative. This information is essential
for future management of the use zone.
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INTRODUCTION
The Mount Ciremai area was designated as Mount Ciremai National Park (MCNP) in 2004
through the Decree of the Minister of Forestry Number: 424/Menhut-II/2004 dated October 19,
2004 (Balai TNGC, 2017). Before becoming a national park, this area was a protected forest and
production forest managed by Perum Perhutani (Fajrul’Aini, 2021). This area has high biodiversity,
both flora and fauna, even some of which are categorized as rare and critical species (Yogaswara et
al., 2017). Besides that, it is a water catchment area for the area below, namely Majalengka,
Kuningan, Cirebon, Indramayu and Brebes regencies (Rismunandar, 2016). According to Yuniarsih
et al. (2014) MCNP area is a natural forest ecosystem with the classification of the lower zone (<
1,400 m asl), the middle zone (1,400 – 2,400 m asl,) and the peak zone (> 2,400 m asl). As much as
50.19% of the total area of the MCNP area, especially in the lower zone, must be immediately
restored because it has been degraded due to illegal encroachment (Gunawan & Subiandono, 2014).
The forest area at the research site is included in the lower zone, the rehabilitation zone of
the Karangsari Block, including the lowland forest, which has its uniqueness, namely the two main
characteristics that distinguish lowland forest from other terrestrial biomes (Clark et al., 2019). In a
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forest plant community, interactions occur between species of population members (Kraft &
Ackerly, 2014). For example, plant species must live on other plants to live, so they can grow side by
side to form a forest community. Various types of plants found in a community will interact with
other existing plants and their environment (Trivedi et al., 2020). This relationship of interest to
grow together is known as an association (Susilo, 2018). Furthermore, according to Strain & Bazzaz
(2019), vegetation is formed by the presence and interaction of several types of plants in it. One
form of interaction between these types is association. Association is a typical type of community,
found under the same conditions and repeated in several locations. The association is characterized
by similar floristic composition, a uniform physiognomy, and a distinctive habitat.
Studies conducted in this area are generally related to animal or plant research, but studies
on dominant tree associations in this area have not been carried out. Interact, especially in lowland
forests, and the basis for enrichment activities at similar locations. This study aims to obtain
information about the diversity and associations of plants in the Karangsari Darma block
rehabilitation zone, Mount Ciremai National Park.
METHOD
This research was conducted for two months in the rehabilitation zone of Karangsari Block,
Mount Ciremai National Park, which has an area of 30 ha. The research location includes
Karangsari Village, Darma District, Kuningan Regency. The research tools and materials used are:
Tools (stationery, Global Position System (GPS) to save geographic points/locations of plots or
trees, machetes, digital cameras, meters, tallysheets, mines, measuring tapes and computer
equipment). In contrast, the material used is vegetation in the rehabilitation zone of the Karangsari
MCNP block.

Figure 1. Research location for Karangsari MCNP block rehabilitation zone
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In this study, two types of data are used. Namely primary and secondary data, including:
primary data obtained from observations/divisions in the field, namely the diversity of plant
species in vegetation analysis. In contrast, secondary data is data that already exists in the form of
reports. Library books, information on research objects in tree associations, maps of research areas,
and profiles of research objects. For forest groups with an area of 1,000 ha or more, the sampling
intensity should be 2%. In comparison while if it is less than 1,000 ha, the sampling intensity
should be 5%-10% (Boon & Tideman 1950, Soerianegara & Indrawan, 1978). Based on the above
provisions, a sampling intensity of 10% is used because the area is 30 ha.
Field data retrieval was carried out using vegetation analysis techniques with the nested
quadratic transect method (nested sampling) by determining the research location by purposive
sampling consisting of three observation points (stations) (Hayati et al., 2021). The size of the
transect is adjusted to the data conditions required, namely the tree level (20 m x 20 m) (Rahayu et
al., 2017). Tree growth is characterized by having a diameter of 20 cm. Each plant species'
diameter, height, the names of the species and the number of individuals in each plot were noted.
Species identification was carried out by taking samples from the research location and then
matching them with the Tjiptrosoepomo Plant Morphology Book (2005), or directly query the
professionals.
Vegetation analysis was carried out after obtaining data from the research location with the
analyzed parameters, including:
1.

Important Value Index (IVI)

The important value index on the tree growth rate is calculated using the formula
IVI = RD + RCC + RF

(1)

Where RD is relative density, RCC is relative canopy cover, and RF is relative frequency.
2.

Density (ind/ha)
(2)

(3)
Where Ki is density of the type –i, and KRi is the relative density of the -i type
3.

Frequency/F
(4)
(5)

Where Fi is frequency of attendance of type I, and FRi is relative frequency of type i
4.

Dominance/D (m2/ha)
(6)
(7)

Where Di is dominance type-I, DRi is relative dominance type-i
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The species diversity index

The species diversity index is used to indicate the stability and complexity of a community,
calculated by the formula Magurran (1988)

H’ = -

s

( p
i 1

i

(8)

ln pi )

Where H’ is diversity index of Shannon Wiener’s type, and pi is value obtained by using the formula:
(9)
A total of 75 plots were made sequentially in one row without using the distance between the
plots. The plots were made to cut the contour lines so that changes in the composition of plant
species could be observed (Shukla & Chandel, 1996). Vegetation analysis was obtained by
calculating the values of Density (K), Frequency (F), and Dominance (D). Furthermore, the
Importance Value Index (IVI) of each species was obtained from the Relative Density (RD),
Relative Frequency (RF), and Relative Dominance (DR).
Association analysis was based on the presence and absence of dominant species in a
subsequent sampling plot using a 2 x 2 Contingency table (Greig-Smith, 1983). Contingency tables
form 2 x 2 for two types are compared as follows.
Tabel 1. Contingency 2 x 2 for 2 types
Species B

Species A

Yes

No

Amount

Yes

a

b

a+b

No

c

d

c+d

Amount

a+c

b+d

N= a + b + c + d

Information: a : number of sample units containing species A and species B, b : number of
sample units containing only species A, B not present, c : number of sample units containing only
species B, A absent, d : number of sample units which does not contain species A and species B, N :
the number of observational sample units.
To determine whether there is a tendency to associate or not, the Chi-square Test was used
with the following formulation:
Chi-square value =

(ad-bc)2 n
(a+b) (a+c) (c+d) (b+d)

a = Number of observation points containing type A and type B, b = Number of observation
points containing only type A, c = Number of observation points containing only type B, d =
Number of observation points that do not contain type A and type B, N = Number of observation
points.
The calculated Chi-square value is then compared with the Chi-square table value at degrees
of freedom = 1, at the 5% test level (value 1.678). The association is accurate if the Chi-square value
Count > the table Chi-square value. If the calculated Chi-square value < Chi-square table value,
then the association is insignificant (Ludwig & Reynold, 1988). Furthermore, to determine the level
of strength of the association, the following formula is used:
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The notation used has the same meaning as the previous formulation. Based on this formula,
there are two associations, (1) positive, if the value of a > E (a) means that pairs of species occur
together more often than expected (2) negative association, if the value of a < E (a) means sex pairs
occur together less frequently than expected.
RESULTS AND DISCUSSION
Based on the results of the vegetation analysis, it can be seen that in the Karangsari
rehabilitation zone, Mount Ciremai National Park, there are 22 tree species belonging to 13
families. The highest number of species was found in the family Meliaceae (four species), namely:
hurupingku

(Dysoxylum

excelsum),

kedoya

(Dysoxylum

gaudichaudianum),

mahogany

(Swietenia mahagoni), and suren (Toona sureni). This family has a habit of shrubs, shrubs and
trees, and is often called the hamlet family because most of this family is used for its fruit. Susanto
et al. (2021) confirmed that the Meliaceae family is also the third largest family after
Euphorbiaceae and Moraceae. There was conducted in the Seda Block of Mount Ciremai National
Park, which is located on the northern slope of Mount Ciremai, while the Karangsari Block is on
the southern slope of MCNP. In addition, because this forest is directly adjacent to the community
and was once one of the working areas of the Community Forest Management program, it is not
uncommon to find cultivated plants such as coffee (Coffea canephora) and objects (Artocarpus
sp). Saninten tree species (Castanopsis argentea), avocado (Persea americana) and anggrit
(Nauclea sp) are trees that are commonly found in addition to pine trees (Pinus merkusii).
Table 2. Types of plants found in the research location

1

Alpukat

Persea americana

Lauraceae

Number of
Individuals
14

2

Anggrit

Nauclea sp

Rubiaceae

16

3

Aprika

Maesopsis eminii

Rhamnaceae

1

4

Bintinu

Visenia umbellata

Malvaceae

4

5

Hurupingku

Dysoxylum excelsum

Meliaceae

6

6

Jamuju

Dacrycarpus imbricatus

Podocarpaceae

13

7

Kaliandra

Calliandra Calothyrsus

Fabaceae

3

8

Kedoya

Dysoxylum
gaudhichaudianum

Meliaceae

1

No

Local Name

Scientific Name

Family

9

Beunying

Ficus fistulosa

Moraceae

1

10

Kicangkudu

Tarenna incerta

Rubiaceae

1

Malvaceae

5

Euphorbiacea

1

11

Hantap

Sterculia oblongata

12

Kipare

Glochidion arborescens

13

Kiciap

Ficus septica

14

Kuray

Trema orientale

Moraceae

3

Cannabaceae

11

15

Mahoni

Swietenia mahagoni

Meliaceae

2

16
17

Nangka

Artocarpus heterophyllus

Moraceae

1

Pasang

Quercus sundaica

Fagaceae

4

18

Pinus

Pinus merkusii

Pinaceae

311

19

Puspa

Schima wallichii

Theaceae

7
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20

Saninten

Castanopsis argentea

Fagaceae

21

21

Suren

22

Tisuk

Toona sureni

Meliaceae

4

Hibiscus macrophyllus

Malvaceae

1

While the highest number of individuals at that location was tusam (Pinus merkusii) with a
total of 311 individuals found. Many tusam individuals are at this location because the Karangsari
rehabilitation zone area is a former production forest that cultivates tusam trees as the main
production. Tusam (Pinus merkusii) is the dominant tree species in the rehabilitation zone of the
Karangsari block.
From the results of the calculation of the diversity of Shannon Winner (H') it shows that the
diversity of tree species in the rehabilitation zone of the Karangsari Block, Mount Ciremai National
Park, is included in the moderate category. According to the Shannon Winner criteria if H' 1
indicates a low level of species diversity, if 1 < H' < 3 indicates a moderate level of diversity and if
H' ˃ 3 indicates a high level of species diversity (Nahlunnisa et al., 2016). So if it is associated with
the criteria for the diversity of tree species above, the Karangsari area of Mount Ciremai National
Park has moderate species diversity because it has an H value of 1.4, which is included in the
medium category.
Species diversity tends to be low in physically controlled ecosystems and high in biologically
regulated ecosystems. Conditions such as those above prove that forest areas that do not get a
touch of cultivation activities can maintain a higher diversity of tree species than areas where
cultivation activities are carried out (Wahyudi et al., 2014). The growth of trees in the
rehabilitation zone of the Karangsari Block, Mount Ciremai National Park, which was originally a
production forest, makes the diversity of trees in this area tend to enter the moderate category. The
diversity index (H') value is related to species richness at a particular location, but is also
influenced by the distribution of species abundance. The higher the H index value, the higher the
species diversity, ecosystem productivity, and the stability of the existing ecosystem (Pelupessy &
Arini, 2016).
The diversity index shows the relationship between the number of species and individuals
that make up a community (Morris et al., 2014). The Karangsari rehabilitation zone, when
managed by Perhutani, was a production forest area, so the diversity in this area tends to be
moderate. However, in this zone, only a few years ago, land rehabilitation activities were carried
out due to the shift in function from production forest to conservation forest. According to Cowles
et al. (2016), diversity tends to increase in older communities and low in newly formed
communities. According to Putra & Manurung (2019), the population of tree species in the Lho Pat
Pun Pie Nature Reserve is relatively evenly distributed. Hence, getting disturbed and returning to
its original state is not easy. This is because communities with high diversity will be more stable
against the environmental l/climate changes.
Based on the Shannon Index approach, the value of Tree Species Diversity is included in the
moderate criteria, namely with a value of 1.4. These results can be used as a basis for carrying out
conservation and enrichment activities for various types of plants, after research. It can be seen in
the current condition of trees in the educational forest, both from tree species, density, frequency,
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and land cover area. With the diversity of tree species can be better over time. Activities that can be
carried out in conservation efforts are rehabilitation of damaged areas, species enrichment and
captive breeding for the purposes of education and research, installation of prohibition signs in
strategic places, and developing partnerships with surrounding communities in an effort to protect
and secure the area. In this way, the forest will be maintained and used as a means of education or
as an educational forest.

a
a. Pinus merkusii

b
b. Castanopsis
argentea

c
c. Persea americana

d
d. Nauclema sp

Figure 2. Several dominant tree species

1) Dominant Tree Association
Of the 22 tree species found at the research site, four types of trees were produced with IVI
10%. The highest IVI indicates the most common tree species in the research location. The pine
tree is a type of tree that has the highest IVI value, with an IVI value of 208.4%. This tree can grow
at various altitudes, but grows well at an altitude of 400-2,000 m above sea level. Pine trees
planted at an altitude of fewer than 400 m above sea level will cause growth not optimal because
the air temperature is too high. In addition, the growth of pine trees at more than 2,000 m above
sea level showed non optimal growth due to the inhibition of the photosynthesis process (Sallata,
2013) When the air temperature increases, it will trigger the onset of photosynthesis in Korean
pine (Wu et al., 2013). Pine trees have taproots with a root system that is deep and strong enough
to grow in deep/thick soils with light to medium soil textures. In addition, pine trees’ soil grow
does not require high requirements because it can grow on various types of soil, even on soils with
an acidic pH (Pietrzykowski, 2014).
Next in the second, third and fourth ranks are saninten tree (Castanopsis argentea) 12.15%,
avocado (Persea americana) 12.06% and angrit (Nauclema sp) 11.68%. From the results of the IVI
calculation, it can be seen that pine trees have the highest value, which means that this type has the
most extensive role compared to other types. Castanopsis argentea is the second dominant
species. This species is one of the indigenous species that plays an important role in the
mountainous ecosystem with a broad canopy (Abe et al., 2018). Castanopsis argentea flowers in
August-October with an intensity of once every 2 years (Hidayat, 2021). This tree is hard to find
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naturally due to its tiny population but is a place for wildlife, especially birds and mammals, to find
food, rest, and nest.
The following species is Persea americana, which is the third dominant tree. This type is a
fruiting tree whose existence result from planting in the rehabilitation zone. Generally, this plant
can grow in the lowlands to the highlands of 5-1000 m above sea level. Persea americana is a
primary tropical fruit originating in tropical America, including the eastern and central highlands
of Mexico, Guatemala, Central America down to the northern parts of South America (Peru,
Ecuador) (Ayala Silva & Ledesma, 2014). The tree spread (canopy spread) of the Persea americana
trees studies ranged from 4.9 - 13.17 m with an average of 8.43 ± 0 .25 m. Most (92.4%) of the trees
had canopy spreads between 6 and 12 m (Janice et al., 2018).
Table 3. Dominant trees in the Karangsari rehabilitation zone

1

Species
name
Pinus

Pinus merkusii

2

Saninten

Castanopsis argantea

21

3

Alpukat

Persea americana

4

Anggrit

Nauclea spp

No

Scientific name

Number of
individuals
311

KR (%)

DR (%)

FR (%)

IVI (%)

70,84

98,96

38,60

208,40

4,78

0,35

7,02

12,15

14

3,19

0,10

8,77

12,06

16

3,64

0,14

7,89

11,68

Association analysis was carried out on the main constituent species having IVI 10% using a
2 x 2 contingency table (Greig-Smith, 1983). In this study, referring to the literature sources above,
only the main tree species (IVI 10%) were included in the contingency table analysis for the
association between the two species
Calculating the association between the four types shows that the probability of a negative
association is very small compared to the probability of a positive association. This probability is
due to a large number of pairs of sex whose results are compared to the 5% test level. Thus, these
results indicate that the dominant sex pairs in the study area tend to live together more than the
sexes who do not have a tendency to live together. It can be said that the determination of species
associated with the 2 x 2 Contingency table approach has already indicated of the degree of
association. The results of the calculation positively associated pairs are the pair Persea americana
with Pinus merkusii, Nauclea sp with Pinus merkusii, Nauclea sp with Castanopsis argantea and
Pinus merkusii with Castanopsis argantea showing a positive association at degrees of freedom = 1
test level 5%. Thus, these four types of couples have the potential to live together in the same area
or there is a mutually beneficial relationship, especially in the division of living space between the
four couples.
Table 4. Association of dominant species in the use zone of Karangsari
X2t (5%)

X2 t

1,678

2,118*

Association
type
(-)

Persea americana with Pinus merkusii

1,678

4,174*

(+)

0,66

Persea americana with Castanopsis argantea

1,678

2,618*

(-)

1,5

Nauclea sp with Pinus merkusii

1,678

3,675*

(+)

0,70

Nauclea sp with Castanopsis argantea

1,678

3,064*

(+)

0,25

1,678

2,683*

(+)

0,25

Combination type
Persea americana with Nauclea sp

Pinus merkusii with Castanopsis argantea

E(a)
4,08

Information: + positive association, - negative asssociation, * Significantly different at the level of 5%
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Wilson (2015), confirmed that the interaction affects a community; each plant gives each
other a place to live in the same area and habitat.. This study found positive associations of pine
species with Castanopsis argantea, Persea americana and Nauclea sp. The Karangsari research
location was included in Mount Ciremai National Park management. Before being managed by
Mount Ciremai National Park, this area was managed by Perhutani which made this area a
production forest. After changing the management of the area, Karangsari is included in the
rehabilitation zone of Mount Ciremai National Park, this affects the type of Pinus merkusii that
dominates this area, supported by the altitude factor, Pinus merkusii trees thrive in this area, the
spread of Pinus merkusii in this area even reaches leading to natural forests, this was proven
because several Pinus merkusii individuals were found in sample plots taken in natural forests,
therefore it was assumed that pine was positively associated with Castanopsis argantea, Persea
americana, and Nauclea sp because Pinus merkusii trees did not undergo regeneration and natural
or intentionally planted spread. Therefore, the Pinus merkusii tree dominates the Karangsari
Rehabilitation.
Table 4 shows that the combination of Persea americana with Castanopsis argantea and
Persea americana with Nauclea sp has no significant or negative association at the 5% test level.
This combination indicates that the co-occurrence between the sex pairs is smaller than expected
(Körner, 2018). It may be that this pair excludes or negates each other, or the pair of types have
different reactions to environmental differences. In addition, the tendency to exclude two types is
assumed to be caused by the occurrence of competition between the two types, the emergence of
this competition is because these species have the same necessities of life while the resources that
support the necessities of life themselves are limited.
CONCLUSION
The conclusion that can be drawn is that 22 species of trees found in lowland forest in the
rehabilitation zone of the Karangsari Block with a moderate diversity index value. The dominant
trees found in the study area were tusam (Pinus merkusii), saninten (Castanopsis argantea),
anggrit (Nauclea sp), and avocado (Persea americana). There are six pairs of association
relationships between dominant trees, which are positive four pairs and negative two pairs. Some
trees can coexist in Pinus merkusii stands even though they have allelopathic substances.
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