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Abstract: Vascular epiphytes are an ecological important of plants that perform a variety of important
ecological roles such as mediating nutrient cycles, providing food for canopy fauna and storing water. Despite
having a large contribution, information regarding the species composition and diversity of vascular
epiphytes in the USU arboretum is not yet available. Therefore, this research was conducted to identifyhe
diversity of epiphytes in the arboretum of the Universitas Sumatera Utara. Data collection was carried out
using an inventory method in the entire arboretum area (census). Epiphyte morphological characteristics,
number of individuals, and host tree species were recorded as primary data. The results of the research show
that there are 17 (seventeen) epiphyte species belonging to 7 families in the USU arboretum. Pyrosia
piloselloides, Asplenium nidus, and Pyrossia eleagnifolia were the species that obtained the highest
Importance Value Index (IVI)s with respective values obtained at 45.48%, 29.43%, and 16.82%. The
epiphyte diversity index at the research location is classified as moderate with a value obtained of 1.75.
Meanwhile, the species evenness index was classified as high (E=0.62) and the species dominance index
showed low results (C=0.27).
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1. INTRODUCTION

Epiphytes are the main plant components that grow in various tropical and subtropical forests, where
their number can reach more than 30,000 species and constitute 10% of the diversity of vascular plants (Zotz
et al., 2021). In contrast to parasitic parasites, epiphytes do not utilize water and nutrient supplies from their
hosts (Zotz, 20106). Still, they are autotrophic and depend on the host plant only as a buffer (Benzing, 1990).
Epiphytes form commensal relationships with host trees so that their presence does not harm their hosts
(Naranjo et al., 2019). Ecologically, this group of plants plays an important role worldwide and contributes to
biodiversity, where epiphytes increase water retention and mediate nutrient cycles (Coxson & Nadkarni, 1995;
Stan & Pypker, 2015). Apart from contributing to the nutrient cycle, epiphytes also provide shelter, food, and
water for canopy fauna (McCracken & Forstner, 2014; Boechat et al., 2019), thus playing an important role in
supporting the survival of fauna in nature.

Broad ecological interests have motivated many researchers to explore epiphyte diversity in nature,
including in artificial ecosystems such as arboretums and urban green areas, as done by (Pundiak, 2021; Rahman
et al.,, 2023; Susilowati et al., 2022). However, vascular epiphytes are still poorly studied compared to other land
plants (such as lianas and trees) (Ceballos, 2023). As a built-up forest area classified as secondary forest, the
arboretum contributes to local and global plant conservation. As many as 25% to 30% of plant species are
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estimated to be accessible as living collections in arboretums or botanical gardens globally (Mounce et al., 2017;
Chen & Sun, 2018). Although their structure tends to be homogeneous and has a smaller diversity of tree
species than primary forests, secondary forests harbor important biodiversity in tropical regions and contribute
to preserving various groups of organisms, including vascular epiphytes (Einzmann & Zotz, 20106).

As one of the urban green spaces, the University of Sumatera Utara (USU) Arboretum plays an important
role in various aspects, including providing environmental services and preserving biodiversity. As it develops,
the emergence of numerous species, including epiphytes, has occurred in the USU Arboretum and has
contributed to the complexity of the ecosystem being formed. Unfortunately, information regarding epiphyte
species' diversity has not been obtained. This information is needed to support conservation efforts and become
the basis for the development and management of the USU Arboretum in the future. Therefore, this research
was conducted to identify and explore the diversity of epiphytes in the USU Arboretum.

2. RESEARCH METHOD
a. Time and research location

Vascular epiphyte diversity was explored at the Arboretum of the University of Sumatera Utara, Kuala
Bekala, Pancur Batu District, Deli Serdang Regency, North Sumatra (Figure 1). Geographically, the USU
arboretum is located at 98°39'12.90” to 99°10'2.83” East Longitude and 3°32'7.00” to 3°34'8.06” N Latitude
(Rahmawaty et al., 2019). This research was conducted for five months, from March 2022 to August 2022. The
USU Arboretum was built in 2006 by planting various trees and was divided into predetermined plots. Based
on the USU Rectot's speech in 2000, it is known that the USU arboretum has a total area of = 55 ha, but the
vegetated area is only around 31 Ha.
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Figure 1. Research location in Arboretum USU (Source: Data Processing, 2025)

b. Data collection and analysis

Data was collected using an inventory method in the entire arboretum area (census). Epiphyte
morphological characteristics, number of individuals, and host tree species were recorded as primary data using
binoculars. The importance value index (IVI) is calculated using the formula developed by Curtish and
Mclontosh (Curtis & Mclntosh, 1950), by adding up the relative density (RD) and Relative Frequency (RF) with
the following formula:
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Total number of individual species

Relative Density = xX100%..... )

Total number of all individual of species

Frequency of respective species

Relative Frequency = x100%..... @)

Frequency of all species

To identify the level of epiphyte species diversity, several ecological indices, including species diversity
(H"), species evenness (E), and species richness (C), were calculated in this study. Species diversity and
uniformity indices wete carried out using the Shannon-Wiener Diversity Index (H') and the Shannon-Wiener
Evenness Index (E) (Indriyanto, 2025), using the following formula:

H =-Y;_,PilnPi..... 3)
Where H' represents the diversity index, Pi is the ratio of the number of individuals of a species to the

total number of individuals of all species, and S is the total epiphyte species found. Besides species diversity
(H'"), species evenness analysis is also calculated using the following formula:

Whete E is the species evenness index, H' is the species diversity index, and S is the number of all species
found. The results of species evenness calculations can be classified into three categories: low evenness if B <
0.5, medium evenness if 0.5 < E < 0.6, and high evenness if E > 0.6. Apart from species diversity and evenness,
species dominance (Simpson's Index) was also calculated to determine the dominance of epiphyte species at
the research location. Species dominance is calculated using the following formula:

c=)> (P)?..... )

Whete C is Simpson's dominance index, and Pi is the ratio between the number of individuals of a
species (ni) and the number of individuals in the entire species (N). According to (Odum, 1993), the dominance
index ranges from 0 to 1, where if the value obtained is close to 0, it can be concluded that no species dominates.
The number of individuals tends to be evenly distributed. On the other hand, if the value obtained is close to
1, it can be concluded that a species dominates the research location.

3. RESULTS AND DISCUSSION
a. Epiphyte composition in the USU Arboretum

In the process of successional development, land cover and the number of epiphytes tend to increase
along with the number and area of trees, and do not depend on how old the forest is. The area of land cover
and the number of trees are important for epiphytes, where the presence of trees contributes to increasing the
cover area and forming microhabitats for epiphytes (Woods & DeWalt, 2013; Woodzs et al., 2015). The results
of the research show that there are 17 (seventeen) epiphyte species in the USU arboretum, which are divided
into seven families: Polypodiaceae, Aspleniaceae, Otrchidaceae, Vittariaceae, Dryopteridaceae,
Nephrolepidaceae, and Ophioglossaceae. Based on the research results, it is known that Pyrrosia piloselloides
obtained the highest IVI, namely 45.48% (Table 1). The highest IVI on Pyrrosia piloselloides showed that this
species became the most dominant in the research area. Apart from P. piloselloides, P. eleagnifolia was also
recorded to have obtained the highest IVI and was in third place after Asplenium nidus, with respective IVI
obtained of 29.43% and 16.82% (Table 1).
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Table 1. IVI of vascular epiphytes in the USU arboretum.

No. Species Family KR (%) FR (%) INP (%)
1 Pyrrosia piloselloides Polypodiaceae 39,6 5,88 45,48
2 Asplenium nidus L Aspleniaceae 23,54 5,88 29,43
3 Pyrrosia eleagnifolia Polypodiaceae 10,93 5,88 16,82
4 Dendrobium crumenatum Orchidaceae 10,63 5,88 16,52
5  Vittaria lineata Vittariaceae 5,41 5,88 11,29
6  Rumohra adiantiformis Dryopteridaceae 3,92 5,88 9,8
7 Pyrrosia longifolia Polypodiaceae 1,38 5,88 7,26
8  Asplenium salignum Aspleniaceae 1,37 5,88 7,25
9  Nephrolepis biserrata Nephrolepidaceae 0,97 5,88 6,85
10 Pyrrosia lanceolata Polypodiaceae 0,74 5,88 6,62
11 Microsorum scolopendria Polypodiaceae 0,55 5,88 6,43
12 Drynaria quercifolia Polypodiaceae 0,39 5,88 6,27
13 Polypodium sp. Polypodiaceae 0,19 5,88 6,08
14 Ophioglossum pendulum Ophioglossaceae 0,17 5,88 6,05
15  Thrixspermum centipeda Orchidaceae 0,13 5,88 6,01
16 Cymbidium finlasonianum Orchidaceae 0,04 5,88 5,93
17 Actiopsis javanica Orchidaceae 0,03 5,88 5,91

(Source: Data Processing, 2025)

The dominance of the Pyrossia genus was also revealed by (Susilowati et al., 2022), where in their research,
4,150 individuals of P. pilosellvides were found, and it became the most dominant species. The high adaptability
of the Pyrrosia genus is thought to be the main factor in the abundance of this species. The complex
morphology is thought to have helped this species survive and thrive in various environmental conditions.
According to (Brownsey & Perrie, 2014), Pyrrosia eleagnifolia (genus Pyrrosia) is classified as a group of hardy
ferns and can survive in dry conditions because it has thick, fleshy leaf sheaths, dense hair cover, and minimal
lamina area.

Apart from obtaining the highest IVI, P. piloselloides and P. eleagnifolia occupied the most host trees. The
research results found that P. piloselloides grew on 33 host tree species (86.84%), and P. eleagnifolia was found
growing on 22 host tree species (57.89%). This indicates that the morphology of these two species is also very
helpful in adapting to various tree bark textures, where, in general, different host tree species tend to have
different bark textures. In contrast to P. piloselloides and
P. eleagnifolia, Cymbidinm finlasonianum, and Acriopsis javanica were recorded as epiphytic species that obtained the
lowest IVI, with respective IVI values of only 5.93% and 5.91% (Table 1). In contrast to Pyrrosia, Cymbidium
finlasonianum, and Acriopsis javanica, which belong to the Orchidaceae family, require specific habitat
characteristics and a symbiotic relationship with several mycorrhizae to grow and develop. According to (Li et
al., 2021; Rasmussen et al., 2015), the symbiosis of orchid mycorrhizal fungi is essential for the distribution,
growth, and dynamics of orchid populations, where all orchids require a supply of nutrients from mycorrhizal
fungi during early ontogeny and germination due to the minimal nutrient reserves in the seeds (Rasmussen &
Rasmussen, 2009).

b. Epiphyte diversity index in the USU Arboretum

Species diversity is an ecological index that can describe an area's species diversity level. Recent research
has described striking differences in the diversity of epiphytes compared to terrestrial plant groups such as
Pteridophyta (Nervo et al,, 2016; Taylor et al., 2021) | indicating that terrestrial and epiphytic plant groups have
different responses to environmental change (Taylor et al., 2022). The research results show that the epiphyte
species diversity (H’) level in the USU Arboretum is classified as moderate, with a value of 1.75 (Figure 2).
The species diversity value is moderate, indicating that the community includes a fairly vast number of species
and an equitable distribution of individuals amongst species, but does not exhibit significant dominance or
diversity. Ecosystems with intermediate diversity have relatively strong ecological stability, although they are
less complicated than ecosystems with high levels of diversity.
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Figure 2. Ecological index of vascular epiphytes in the USU arboretum (Source: Data Processing, 2025)

A relatively low level of species diversity can be caused by various factors, including an imbalance in the
number of individuals and species (Magrach et al., 2014; Praptosuwiryo et al., 2019). However, the small number
of species discovered may be the factor most responsible for the low diversity value produced. According to
(Mendieta-Leiva et al., 2020), epiphytes tend to be closer to atmospheric conditions than terrestrial plants. This
is because epiphytes tend to grow in the air and have limited access to water, which significantly influences the
vertical distribution of epiphytes in the canopy. As a secondary forest that is gradually recovering, the USU
arboretum has trees of various ages that tend to be uniform, with sizes that are not yet optimal. This causes the
number of epiphytes that grow to be limited, considering that the appearance of epiphytes at the research
location occurs naturally without human intervention. (Peterken & Game, 1984) also stated that the age and
history of the stand strongly influence the abundance and distribution of forest plants.

In contrast to the diversity index, the research results show that the evenness index for epiphyte species
in the USU Arboretum is relatively high, namely 0.62 (E>0.60) (Figure 2). A high evenness index indicates that
the number of individuals in all species tends to be evenly distributed, and particular species are not dominant
in the research location. In line with the results of species evenness, the dominance index showed a low value
(C = 0.24). This can be attributed to the evenness index, which tends to be high where the evenness index and
species dominance index have an inverse relationship and are strongly influenced by the composition of
individuals in all species. It cannot be denied that the age and composition of tree species that grow and develop
at the research location significantly influence the abundance of epiphytes, which is closely related to the
number of host trees and the microclimate that is formed.

4. CONCLUSION

A total of 17 (seventeen) epiphyte species belonging to 7 families were identified as growing in the USU
arboretum. Pyrosia piloselloides, Aspleninm nidus, and Pyrossia eleagnifolia were the species that obtained the highest
INP values, with respective values obtained at 45.48%, 29.43%, and 16.82%. The epiphyte diversity index in
the USU Arboretum is classified as moderate, with a value of 1.75. Meanwhile, the species evenness index was
classified as high (E=0.62), and the species dominance index showed low results (C=0.27).
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