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Abstract. Praptosuwiryo TN, Sumanto, Cahyaningsih. 2019. Diversity and host preferences of ferns and lycopods epiphytes on palm
trees. Biodiversitas 20: 3731-3740. Epiphytic ferns contribute importantly to the global biodiversity of tropical rain forests. However,
our knowledge of the ecology of epiphytic ferns is phenomenally still limited. Most studies on the ecology, floristic and diversity of
epiphytic ferns and lycopods were reported outside of Malesian region. This study aimed: (i) to figure out the diversity of ferns and
lycopods on palm trees of the lowland areas by analyzing its species richness and floristic composition, and (ii) to determine the host
preferences of epiphytic ferns on palm trees. Twenty-eight phorophyte species belonging to 17 genera of palm trees, growing at Bogor
Botanic Gardens, were observed. Trunk of palm trees was divided into three zones (basal, middle and upper). Individual numbers for
each species of epiphytic fern growing on each zone were recorded. Epiphytic fern species which were most commonly found were
analyzed statistically to determine their preference for the host trees. A total of 16 species of epiphytic ferns and lycopods were
recorded. The greatest richness of species occurred in Polypodiaceae (50%). Habitual true epiphyte was the predominant ecological
category, representing 75 % of the species. Caryota no Becc. hosted the greatest number of ferns and lycopods 8 species) while Attalea
insignis (Mart.) Drude hosted the fewest (2 species). Individual numbers of six epiphytic fern species were significantly affected by
palm trees species, namely Belvisia callifolia (Christ) Copel., Pyrrosia lanceolata (L.) Farwell, Pyrrosia piloselloides (L.) M.G. Price,
Davallia denticulata (Burm.) Mett., Nephrolepis biserrata (Sw.) Schott, Vittaria ensiformis Sw. Individual numbers of five epiphytic
fern species were significantly affected by zone of the host plant. Nephrolepis biserrata tends to grow well in the upper zone. Pyrrosia
lanceolata tends to be abundant in the middle zone. B. callifolia, D. denticulata, and V. ensiformis grow well and make dense

populations in the basal zone.
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INTRODUCTION

Ferns are vascular plants that produce spores and
undergo an alternation of generations, with separate
gametophyte and sporophyte generations that exist as free-
living plants. Lycopods are similar to ferns in this regard,
but ferns are the sister group of the seed plants
(gymnosperms plus angiosperms), whereas the lycopods
are sister to all other vascular plants (ferns plus the seed
plants) (Christenhusz and Chase 2014). Plants in the
lycophyte and fern clades are all spore-bearing and because
of this common feature their members have been lumped
together historically under various terms, such as
"pteridophytes” and "ferns and fern allies". Therefore,
pteridophytes is paraphyletic assemblages of plants (Smith
et al. 2008).

Ferns and lycophytes are distributed globally with a
total of ca. 11,000 species (Smith et al. 2006) and they play
very important roles at the ecosystem level in both
temperate and tropical forests. Ferns have been shown to
control the regeneration potential of forests throughout the
world (George and Bazzaz 1999; Coomes et al. 2005). In
tropical forests, basket-forming ferns can harbor more
arthropod diversity in a single individual than occurs in the
entire canopy of the fern’s host tree (Ellwood and Foster
2004). Ferns can also be critical players in ecosystem

establishment (Russell and Vitousek 1997). Ferns make up
an important component of tropical and temperate floras
and serve important functions in ecosystem processes in
both the canopy (Hietz 1997) and forest floor habitats (Hill
and Silander 2001). Ferns are particularly sensitive to air
humidity and temperature and are therefore potentially
useful as bio-indicators of climate change (Benzing 1998,
Zotz and Bader 2009; Pouteau et al. 2016), these plants are
used as a bioindicator of different types of forests (Zapfack
et al. 1996; Salovaara et al. 2004). With the retention of the
independent gametophyte, ferns also hold tremendous
potential to teach us about the evolutionary ecology of
early vascular plants (Watkins et al. 2007).

Epiphytes are plants that inhabit a discontinuous and
three-dimensional landscape, directly in contact with the
forest soil or not (Bennett 1986). Kress (1986) defined that
epiphytes are vascular and non-vascular plants that live on
other plants (i.e. phorophytes) such as trees for physical
support; however, they do not gain nutrients or water
supply directly from the host (Kress 1986). Epiphytes can
be split into several distinctive groups i.e. according to (i)
their timing during life cycle (holo-and hemi-epiphytes),
(if) their fidelity to bark (facultative, obligate and
accidental epiphytes), (iii) their light requirements (sun-,
shade-tolerance), (iv) their substrate exploitation preference
(e.g. bole, twigs, branch) and (v) their nutritional mode
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(Benzing 2004; Nieder et al. 2001). Epiphytes consist of
several groups of algae, bryophytes, mosses, ferns, and
spermatophytes, which attach from the base of the stem to
the end of the branch of trees. The distribution,
composition, and abundance of epiphytes in the host tree
are closely related with the bark characteristics, the slope of
the stem, the branching and twig systems, canopy shape,
water availability, temperature, humidity and light intensity
(Grubb et al. 1963; Steenis 1972; Benzing 1981, 1984;
Partomihardjo and Kartawinata 1984; Partomihardjo et al.
2004).

Epiphytes are considered as an important component of
global plant diversity. They represent c. 10% of the world’s
vascular plant species (Gentry and Dodson 1987; Nieder et
al. 2001). These organisms occur in abundance within the
tropical rainforest, in fact up to 25,000 species of vascular
epiphytes alone that occur mainly in the tropics (Zotz and
Hietz 2001).

Epiphytes are also important for biogeochemical
processes. Some epiphytes create favorable microsites for
nitrogen-fixing free-living bacteria (Brighigna et al. 1992).
Epiphytes also increase retention of water derived from
precipitation within the forest (Veneklaas and Van Ek
1990; Veneklaas et al. 1990). Due to their high growth
efficiency, including leaf production and root growth,
epiphytes make greater contributions to primary
productivity, litterfall and nutrient cycling (Putz 1983;
Hegarty 1991).

Epiphytes are also important as refuges for reptiles and
amphibians in the canopy of tropical rainforests (Huang
and Pike 2011; Scheffers et al. 2014). Bird’s nest ferns
were shown to provide cool, moist microhabitats for
Platymantis arboreal frogs within the relatively hot and dry
canopy (Scheffers et al. 2014). Bats have been shown to
use bird’s nest ferns as a roost (Tan et al. 1999). Donald et
al. (2017) demonstrate the importance of epiphytes in
providing a resource for reptile populations in the rainforest
canopy; bird’s nest ferns are important for arboreal skinks
and geckos as a valuable resource.

Epiphytic ferns make up a conspicuous component of
tropical wet forest regions around the world. Epiphytic fern
species contributes to higher phytodiversity in vertical
space in the tropical rain forest (Page 1979). For example,
in Costa Rica, 70% of the entire pteridoflora is epiphytic,
while at La Selva Biological Station in northeastern Costa
Rica epiphytic ferns comprise 42% of this lowland forest
flora (Grayum and Churchill 1987). Pteridophytes
represented over 25% of the epiphytic flora the
Cameroonian semi-deciduous rain forest (Zapfack et al.
1996).

Although we have some knowledge of the role of
epiphytic ferns in forests, however, our knowledge of the
ecology of the epiphytic ferns is phenomenally still limited.
Moreover, most studies on the ecology, floristic and
diversity of epiphytic ferns and fern allies were reported
outside of Malesian region (see Hooper and Haufler 1997;
Roberts et al. 2005; Schmitt and Windisch 2010; Schneider
and Schmitt 2011). Research work dealing with the
ecology of epiphytic ferns in Malesian region is only few
reported. However, information on the epiphytes is
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required in order to develop potential conservation and
management strategies in a lowland tropical forest in the
Malesian region.

There are a few of works on the documentation of ferns
epiphytic flora growing on palm trees, see Sofiyanti (2013),
Harmida et al. (2018), Adeleye et al. (2017), Prastyo et al.
(2015), Zotz and Volrath (2003), and Sato et al. (1996).
Most of these studies were focused on the diversity of
epiphytic ferns on oil palm (Elaeis guineensis Jacg.)
plantation (see Sato et al. 1996, Prastyo et al. 2015;
Harmida et al. 2018). This research was conducted to fill
out the lack of data on the diversity of epiphytic ferns in the
Malesian region. We emphasized the study dealing with the
epiphytic ferns and lycopods on palm trees in tropical
lowland forests. We chose Bogor Botanic Gardens as
representative site of lowland tropical areas to study the
diversity and ecology of ferns and lycopods epiphytes
growing on the palm trees. The objectives of this study
were: 1) to figure out the diversity of ferns on palm trees on
the lowland areas by analyzing its species richness and
floristic composition, and (2) to determine the host
preferences of epiphytic ferns on palm trees. This study
will provide baseline information that could guide
conservation and management of epiphyte communities on
lowland tropical forests.

MATERIALS AND METHODS

Study site. This study was performed at the Bogor
Botanical Gardens (Figure 1), from March 2012 to
November 2014. Bogor Botanic Gardens is one of the
oldest botanic gardens in the world. It was established on
May 18™, 1817, by Dr. C.G.C. Reindwardt. This old age
allowing this botanical gardens providing shelter for many
species of wild ferns and lycopods, including epiphytic
ferns growing on palm trees and other trees of flowering
plant collections.

The BBG has located about 60 km south of the capital
city Jakarta, Indonesia. It is situated in the city center of
Bogor and covering an area 87 hectares at about 215-250 m
above sea level. Geographically, BBG is located between
106 ° 47 '40 "-106 ° 48 '10" E and 6 ° 25 '40 "-6 ° 36' 20" S
(Figure 1.). The slope of the BBG land leads to Ciliwung
River that splitting the botanical gardens into two areas.
The soil of BBG is latosols, with reddish-brown color, and
the topography of the botanical gardens is relatively flat
with a slope of 3-15% and 16-31% near the river bank.

According to the Koppen climate classification
(Kdppen 1936), BBG belongs to climate group A, tropical
humid climates or tropical rainy climate, which is
characterized by high temperature, warm temperature
throughout with mean value exceeding 27°C, and abundant
rainfall (annual average 250 c¢cm). More specifically, the
BBG climate belongs to the Wet Tropical Climate group
(Af) with an average temperature of 26°C in each month,
the lowest temperature is 21.4°C and the highest
temperature is 30.4°C. The humidity of more than 70%,
and the monthly rainfall ranges from 250-330 mm. The
annual rainfall varies between 3000-5000 mm, with more
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than 240 rainy days. The highest rainfall occurs in
December and January.

Observations of epiphytic ferns. For recording the
floristic composition of the epiphytic ferns and lycopods,
we choose and observed 28 species of palm trees belonging
to 17 genera, covered 33 individual phorophytes, which
were having more than 10 cm dbh., namely (1) Aiphanes
minima (Gaertn.) Burret, (2) Arenga engleri Becc., (3)
Arenga microcarpa Becc., (4) Arenga undulatifolia Becc.,
(5) Attalea sp., (6) Attalea microcarpa (H. Karst.) Linden,
(7) Calypthrocalyx spicatus (Lam.) Blume, (8) Caryota no
Becc., (9) Corypha umbraculifera, (10) Corypha utan,
(11). Caryota sp., (12) Corypha sp.2, 13. Elaeis guineensis
Jacq., (14) Latania verschaffeltii Lem., (15) Saribus
woodfordii (Ridl.) Bacon & W.J.Baker, (16) Metroxylon
sagu Rottb., (17) Attalea speciosa Mart.., (18) Phoenix
farinifera Roxb., (19) Phoenix pusilla Gaertn. (20) Phoenix
sp.1, (21) Phoenix sp.2, (22) Phoenix sp.3, (23) Pinanga
insignis Becc., (24) Sabal palmetto (Walter) Lodd. ex
Schult. & Schult.f., (25) Sabal sp., (26) Satakentia
liukiuensis (Hatus.) H.E. Moore, (27) Attalea insignis
(Mart.) Drude and (28) Verschaffeltia splendida H.A.
Wendl. These species are planted in 17 collection sites
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(Fak) in the gardens (Fak Il.J., Fak Ill.A., Fak V.I., Fak
VJ., Fak V.K, Fak V.M., Fak V.L., Fak V.X.D, Fak
VIILLA., Fak VILE., Fak XIILA., Fak XII.A., Fak XIILE.,
Fak X.D., Fak XIII.L., Fak XIV.A., Fak XVII.L.).

Sampling methods for statistical analyses. Thirty-
three living palm trees (Arecaceae) belonging to 22 species
with epiphytic ferns and with were having at least 10 cm of
diameter of breast height (DBH) which were chosen
purposively. Trunk of palm trees was divided in to three
zonas: (i) basal areas; (ii) middle areas and (iii) upper areas
(Figure 2.). The total number of species and individual of
epiphytic ferns were recorded for each zonation. We chose
to sample only trees with epiphytic ferns because we
wanted to assess variation in this community. The
delimitation of individual for the epiphytic ferns with very
long creeping rhizomes, such as in the genus Pyrrosia and
Nephrolepis, are very difficult. Therefore we used
individual concept sensu Sanford (1968) and Zotz and
Biiche (2000) for this genus, a group of rhizomes and
fronds belonging to one species, which forms a clearly
delimited patch, for species having very long creeping
rhizomes.

BOGOR BOTANIC GARDENS

Scale 1: 5000

Java

Figure 1. Map of Bogor Botanic Gardens, Indonesia. Stars indicate the location of the collection sites of the palm trees (Arecaceae) in

which the observations of epiphytic ferns were performed
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Figure 2. Recording species and individual numbers of epiphytic ferns growing on palm trees at Bogor Botanic Gardens, Indonesia. A.
Elaeis guineensis Jacq. BZ = basal zone, MZ = middle zone, UZ = upper zone. B. Recording ferns epiphytic growing on Sabal palmetto
(Walter) Lodd. ex Schult. & Schult.f.. C. Vittaria ensiformis was growing well on the basal trunk of S. palmeto

Specimens were made according to the standard method
for making herbarium specimens in ferns. Voucher
specimens are deposited at the Herbarium of Bogor Botanic
Gardens (BOHB). Species determinations were performed
by consulting Backer and Posthumus 1939, Holttum
(1966), Piggott and Piggot (1988), Hovenkamp et al.
(1998), Hovenkamp and Ho (2012), and Zhang et al.
(2013).

Measuring species diversity of ferns growing on
palm trees at Bogor Botanic Gardens, West Java,
Indonesia. Species richness and relative abundance are the
two factors that are considered when measuring species
diversity. Species richness refers to the number of species
in an area. In this paper, species richness refers to the
number of ferns species growing on a total of 33 individual
phorophytes (palm trees). Species abundance refers to the
total number of individuals per species. Relative species
abundance is how common a fern species is relative to the
other fern species in the total 33 individual phorophytes.

Statistical analysis for host preference of epiphytic
fern species on palm trees. Host preference of epiphytic
fern species on palm trees was analyzed using Proc GLM
(General Linear Models) in Statistical Analysis Software
(SAS) version 9.1.3. Eight species of epiphytic ferns,
which were the most common on the palm trees, were
selected, viz. Asplenium nidus, Belvisia callifolia, Pyrrosia
lanceolata, Pyrrosia piloselloides, Davallia denticulate,
Nephrolepis biserrata, Vittaria ensiformis, Goniophlebium
percussum. Twenty-two species of palm trees, each
represented by one individual plant, were selected. Palm
trees (22 host trees) and three zones represented the
treatments, meanwhile, the numbers of epiphytic fern
species were observation object which arranged in
Complete Randomized Design. The significant results were
tested by the Tukey Test.
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RESULTS AND DISCUSSION

Diversity and floristic composition of epiphytic ferns
growing on the trunk of palm trees

The floristic composition of ferns growing on palm
trees is provided in Table 1. We recorded 4406 individuals
of 16 epiphytes species in total. They belong to 13 genera
and 9 families. In species richness, Polypodiaceae was the
greatest (50%). Aspleniaceae, Davalliaceae, Gleichenia-
ceae, Lycopodiaceae, Nephrolepidaceae, Oleandraceae,
Selaginellaceae, and Vittariaceae were each represented by
a single species. Globally, high percentages of epiphytic
plants among families containing over 50 epiphytic species
are known on ferns of Polypodiaceae as 94% (1029/1100)
(Kress 1989).

Relative species abundance of fern epiphytes growing
on palm trees

Species abundance can be figurated as percentage of the
total of individuals of an epiphytic fern species of the total
individual of all species occurred in a defined location or
community (Tabel 1). There are eight common species
growing on palm trees, namely Asplenium nidus, Belvisia
callifolia, Davallia denticulata, Nephrolepis biserrata,
Microsorum  punctatum, Pyrrosia lanceolata, P.
piloselloides, and Vittaria ensiformis. The most common
taxon, V. ensiformis, which is widespread on the Tropics of
the Old World, occurred on 13 palm trees and with 2451
individuals.

Four species of ferns can be considered to be rare
species in the study area, i.e. were observed on just one to
three palm trees with correspondingly low number of
individuals (Table 1.). These species were Drynaria
quercifolia, Huperzia phlegmaria, Oleandra neriiformis,
and Pyrrosia longifolia. Drynaria quercifolia, which is
distributed from South Asia to Australia (Hovenkamp et al.
1998), was represented by only three individuals growing
on Arenga undulatifolia. H. phlegmaria, O. neriiformis,
and P. longifolia were only found once on palm trees, viz.
on Phoenix reclinata, Caryota no, and Metroxylon sagu
respectively. Pyrrosia longifolia has a wide distribution,
viz. from Indochina to the Pacific and Australia
(Queensland); it grows in various types of forest, in
disturbed or open areas and in the littoral zones, to 300 (-
1000) m sea level (Hovenkamp et al. 1998). The small
plants of P. longifolia may be confused with P. lanceolata.
However P. longifolia, as pointed by Hovenkamp et al.
(1998), can be recognized by the monomorphic, very stiff-
leathery frond, the hicker, rigit rhizome, and the entire,
short, appressed rhizome scales.

The abundance of epiphytic ferns based on its ecological
category

Richards (1952), Wallace (1981) and Kress (1989)
classified epiphytes into four categories, namely "true
epiphytes”, "hemi-epiphytes", "casual epiphytes” and in
some cases “semi epiphytes climbers.” True epiphytes, or
holo-epiphytes, are those plants that normally spend their
life cycle perched on another plant and receive all mineral
nutrients from non-terrestrial sources. Hemi-epiphytes
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normally spend only part of their life cycle perched on
another plant and thus some mineral nutrients are received
from terrestrial sources. Hemi-epiphytes either begin their
life cycle as epiphytes and eventually send roots and shoots
to the ground (primary hemi-epiphytes), or begin as
terrestrially establishes seedlings that secondary become
epiphytes by severing all connections with the ground
(secondary hemi-epiphytes). Species in which some
individuals of a population function as true epiphytes while
others are terrestrial are called casual epiphytes. Semi-
epiphytes climbers are vines that climb by adventitious
roots which partly function in water and mineral uptake
(Wallace 1981).

This study shows that habit types of the epiphytic ferns
and lycophytes growing on the palm trees could be
classified in to two types, true epiphytes, and casual
epiphytes. Habitual holo-epiphyte or true epiphyte was the
predominant ecological category, representing 75 % of the
species. Casual epiphyte was represented by three species
only, namely Dicranopteris linearis (Burm. f.) Underw.,
Oleandra neriiformis Cav. and Selaginella willdenowii
(Desv.) Bak. Dicranopteris linearis is actually a terrestrial
fern which widely distributed throughout wetter parts of the
Old World tropics and subtropics (Holttum 1959; Page
1979). This species is tolerant of shade and drought
(Holttum 1938; Page 1979). The most common habitat of
this fern is open-canopy sites on low-fertility soil (Holttum
1959). Oleandra neriiformis usually grows terrestrially or
epiphytic, and in nature it is found in various types of
forests, in open places, often making up a significant part
of summit or ridge scrub, at the altitude from sea level to
2200 m (Hovenkamp and Ho 2012). Selaginella
willdenowii (Desv.) Bak. is a terrestrial fern that usually
grows as creeping, climbing, scandent, scrambling or
hanging plant. In Java, it is usually found on shady slope of
gorge among brushwood at about 450 m. asl. (Setyawan et
al. 2016).

Species richness of epiphytic ferns growing on palm
trees

The main components of species diversity are richness
and evenness. Species richness has been the subject of
biodiversity studies more often than species evenness (Ma
2005). Species richness is the number of species found in a
community or ecosystem. Species richness has been largely
used as the only measurement of species diversity in many
studies (Ricklefs and Schluter 1993; Naeem et al. 1994;
Tilman 1996) as it is the single most important component
of species diversity (Ma 2005). Figure 2. depict out species
richness of epiphytic fern and lycopods growing on palm
trees in Bogor Botanical Gardens. A host tree species may
contain a diverse community of epiphytes that is often
different from other host tree species (Laube and Zotz
2006). The highest total specific richness (8 species) was
recorded on Coryota no and Arenga undulatifolia Becc (8
species). The lowest total species richness was found on
Pinanga insignis Becc. (2 species) and Scheelea insignis
(Martelli) Karsten (2 species).

While it is has been difficult to show that host
specificity influences epiphyte composition (Zotz and
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Vollrath 2003) it is known that certain tree species harbor
greater diversity and numbers of epiphytes (Cardelus
2002). As pointed out by Cardelus (2002), in general
certain tree species phorophyte harbor greater diversity and
numbers of epiphytes. There are four palm trees species
that harbor greater species diversity of ferns epiphytic,
namely Arenga undulatifolia, Caryota no, Attalea sp., and
Attalea speciosa. These species harbor 6-8 species of ferns
(Table 1, Figure 3).

Host preferences of epiphytic fern species on palm trees
Epiphyte species composition varied substantially
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structure. Epiphytes usually grow and establish on tree bark
and branches and in trapped soil or organic matter in
crevices on bark surface or branches. Epiphyte
establishment can be influenced by tree size, age, and bark
texture (Callaway et al. 2002; Cardelds 2006, Zotz and
Schultz 2008). One species of host tree can be a house of a
diverse community of epiphytes that is often different from
other host tree species’ (Cardelus 2006; Laube and Zotz
2006). Host-specific differences in epiphyte assemblages
suggest that epiphyte diversity may be related to variation
in microhabitats within individual host trees (Cardelds and
Chazdon 2005; Cardelds 2006).

among host species. As stated by Woods (2013), host tree
identity can be an important driver of epiphyte community

Table 1. Floristic composition, types, relative frequency, and host plants of epiphytic ferns recorded growing on palm trees during the study

Relative
. . Epiphytic  species Abundance
Family and species types  abundance criteria X Ind. Host plants
(%)
Aspleniaceae
Asplenium nidus L. TE 3.63 C 160 (1), (2), (3), (4), (5), (6), (7), (8),
(9), (10), (12), (12), (13), (16), (17),
(18), (20), (21). (22). (25). (26)
Davalliaceae
Davallia denticulata (Burm.) Mett. TE 10.85 C 478  (2), (3), (4), (5), (6), (8), (9), (10),
(13), (14), (15), (16)
Gleicheniaceae
Dicranopteris linearis (Burm. f.) Underw. CE 0.02 R 1 (13)
Lycopodiaceae
Huperzia phlegmaria (L.) Rothm. TE 0.02 R 1 (19)
Nephrolepidaceae
Nephrolepis biserrata (Sw.) Schott TE 10.07 C 444 (2), (3), (4), (5), (6), (8), (9), (10),
(11), (12), (13), (16), (17), (18),
(19), (21), (22), (24)., (25)
Oleandraceae
Oleandra neriiformis Cav. CE 0.02 R 1 (16)
Polypodiaceae
Belvisia callifolia (Christ) Copel. TE 7.31 Cc 322 (1), (3), (4), (6), (7), (8), (9), (17)
Drynaria quercifolia (Linnaeus) J. Smith in Hooker TE 0.06 R 3 4)
Goniophlebium percussum (Cav.) Wagner & Grether TE 2.75 C 121 (5), (13), (16), (17), (18), (19), (25)
Microsorum punctatum (L.) Copel. TE 1.99 C 88  (4), (8), (12), (20), (22)
Microsorum scolopendria (Burm. f.) Copel. TE 0.06 R 3 4)
Pyrrosia lanceolata (L.) Farwell TE 2.25 C 99 (1), (2),(5), (4), (28)
Pyrrosia longifolia (N. L. Burman) Morton TE 0.02 R 1 8
Pyrrosia piloselloides (Linn.) M.G. Price TE 5.27 C 232 (1), (2), (4, (5), (1), (8), (11), 14),
(21), (23), (26),
Selaginellaceae
Selaginella willdenowii (Desv.) Bak. CE 0.02 R 1 (16)
Vittariaceae
Vittaria ensiformis Swartz. TE 55.63 A 2451  (2), (5), (8), (13), (14), (15), (16),
(17), (18), (19), (20), (22), (24)
Total 16 species; 13 genera 9 families 4406

Note: CE = Casual epiphytes; TE = True epiphytes. Abundance criteria were determined easily with the plant species that could be
found growing on the palm trees. A = abundant; C = common; R = Rare. (1) Aiphanes minima (Gaertn.) Burret, (2) Arenga engleri
Becc., (3) Arenga microcarpa Becc., (4) Arenga undulatifolia Becc., (5) Attalea sp., (6) Attalea microcarpa (H. Karst.) Linden, (7)
Calypthrocalyx spicatus (Lam.) Blume, (8) Caryota no Becc., (9) Corypha umbracaulifera, (10) Corypha utan, (11). Caryota sp., (12)
Corypha sp.2, (13) Elaeis guineensis Jacq., 14. Latania verschaffettii; (15)Saribus woodfordii (Ridl.) Bacon & W.J.Baker, (16)
Metroxylon sagu Rottb., (17) Attalea speciosa Mart. (18 Phoenix pusilla Gaertn.., (19) Phoenix reclinata Jacq., (20) Phoenix sp.1, (21)
Phoenix sp.2, (22) Phoenix sp.3, (23) Pinanga insignis Becc., (24)Sabal palmetto (Walter) Lodd. ex Schult. & Schult.f, (25) Sabal sp.,
(26) Satakentia liukiuensis (Hatus.) H.E. Moore, (27) Attalea insignis (Mart.) Drude, and (28) Verschaffeltia splendida H.A. WendlI.
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Figure 3. Number of epiphytic ferns occupied each host palm tree

The results of the analyses of the relationships between
eight epiphytic species of fern and host specificity are
provided in Table 2. Palm trees species do not significantly
influence the individual numbers of A. nidus growing on.
Asplenium nidus can grow and be distributed on all species
of palm trees. Asplenium nidus is a common epiphytic fern
of the canopy of tropical forests. Bird's nest ferns
(Asplenium nidus complex) (Yatabe et al. 2009) are
abundant at all heights throughout the canopy of Old World
tropical forests (Fayle et al. 2009).

Palm trees species significantly influence to the
individual numbers of B. callifolia, D. denticulata, G.
percussum, P. lanceolata, P. piloselloides, and V.
ensiformis. Belvisia callifolia was found to grow very well
and to have high abundance on Caryota no. Pyrrosia
lanceolata prefers to grow on Pinanga insignis. Palm tree
species showed a significant influence on the individual
number of P. piloselloides growing on. Pyrrosia
piloselloides grow well and make thicket on the trunk of
Pinanga insignis, although this species can also grow in
other palm tree species, such as Arenga undulatifolia,
Attalea sp., Cariota no, Phoenix sp. and Satakentia
liukiuensis.

Palm species has no significant effect on the individual
number of N. biserrata growing on. However, N. biserrata
tends to grow abundantly on Attalea speciosa and Attalea
sp. although this species also grows well in some species of
palm trees such as Arenga engleri, Cariota no, Elaeis
guineensis, Phoenix sp. and Attalea insignis. Oloyede et al.
(2014) stated that N. biserrata was host-specific as most of
the plants were found on the E. guineensis. However, this
data proved that N. biserrata is not host-specific as this
species can grow and make a thicked on many species of

Metroxylon sagu

M Species Number

Phoenix sp.1
Phoenix sp.2
Phoenix sp.3
Pinanga insignis
Sabal palmetto
Attalea insignis

Phoenix pusilla
Verschaffeltia splendida

Attalea speciosa
Phoenix reclinata

Satakentia liukiuensis

palm trees, although this species is a common epiphytic
fern growing on oil palm plantation (E. guineensis)
(Sofiyanti 2013; Adeleye et al. 2017; Harmida et al. 2018).

Palm species showed a very significant effect on the
individual number of Vittaria ensiformis growing on.
Individual number of V. ensiformis were highest found on
the stems of Sabal palmetto, although this species is also
common growing on the stem of other palm species, such
as Attalea sp, Elaeis guineensis, Phoenix pusilla,
Metroxylon sagu and all species of Phoenix observed (5
species). However, this relation should be re-assessed as V.
ensiformis is a general fern epiphyte, not host-specific (see
Simbolon 2007). The shoestring fern (V. ensiformis) can be
commonly seen on urban trees, under moderate shade.
They usually thrive under the bird nest fern (A. nidus)
where excess rain collected will be drained down to them
(Wee and Corlett 1986).

Palm tree species has significant effect on the
individual number of Davallia denticulata and G.
percussum. The first species is fond to grow on Attalea
speciosa while the second species tend to grow well on the
trunks of A. speciosa dan P. reclinata. The two species
usually grow among the persistent leaves bases of palm
trees. However, these ferns are not host-specific. In nature
forest, D. denticulata is an epiphytic fern on many different
species of trees and in different types of forest including
mangrove forest or on solitary trees, epilithic on granite,
limestone, or sandstone, occasionally terrestrial on different
kinds of soils, e.g. on sand of kerangas forest and can be
found from sea level to 2200 m asl. (Nooteboom 1998). G.
percussum can grow terrestrially or epiphytic. In the natural
forest, this species is usually found on mossy, often on rotten
tree trunk of different species (Hovenkamp et al. 1998).
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Table 2. Host preference of epiphytic fern species on palm trees planted at Bogor Botanic Gardens, Indonesia (Correlation between the
total individual numbers of the eight most common epiphyte species occurred and host tree taxon)

Epiphytic fern species

Host species (in code)

AN BC PL PP DD NB VE GP
Aiphanes minima (Gaertn.) Burret 14ab 533b  3.00c 0.33b 0.11g - 1.00c Ob
Arenga engleri Becc. 7.33ab - 0.33e 0Ob 11.00bcd 13.33ab 3.33c Ob
Arenga microcarpa Becc. 9ab - - - 4.33defg  0.56b - Ob
Arenga undulatifolia Becc. 8.222ab 6.44b  0.22¢  2.78ab 15.22abc  5.67b - Ob
Attalea microcarpa Mart 9ab 7.67b  0.22e - 4.33defg - - -
Attalea sp. - 0.33b 1.67d 11.00ab  8.00def 30.33a  101.00b 0.67b
Calypthrocalyx spicatus (Lam.) Blume 6.33ab  0.33b 0.22¢  0.33b 0.11g 0.56b - -
Caryota no Becc. 35a 62.33a 7.33b  7.33ab 16.00ab 14.33ab  1.33c Ob
Elaeis guinensis Jacq. 0.5b 0.33b  0.22¢ - 2.833efg  12.00ab 36.33bc  3.33b
Latania verschaffeltii Lem. - 0.33b  0.22e  1.00b 3.67efg - 1.00c -
Saribus woodfordii (Ridl.) Bacon & W.J.Baker - 0.33b 022 0Ob 2.33efg - 77.67bc Ob
Metroxylon sagu Rottb. - 0.33b 022 0Ob 0.11g 0.56b 27.67bc  2.22b
Attalea speciosa Mart. 0.67b 0.33b  0.22¢ 0Ob 20.00a 31.67a  25.67bc 10.07a
Phoenix pusilla Gaertn. 0.5b 0.33b 022 0Ob 1.00fg 0.67b 15.33¢  1.33b
Phoenix reclinata Jacq. - - - - 2.00efg - 26.00bc  10.33a
Phoenix sp.1 1.33b - - - 3.33efg - 21.67bc -
Phoenix sp.2 0.33b 5.00ab  8.67cde 2.00b - -
Phoenix sp.3 1.33b - - - 3.33efg 12.67ab 21.67bc -
Pinanga insignis Becc. - - 20.33a 16.33a  0.11g - - -
Sabal palmetto (Walter) Lodd. ex Schult. & Schult.f. - - - 2.33efg 1.67b 414.00a -
Satakentia liukiuensis (Hatus.) H.E. Moore 1b - - 10.33ab  0.33g - - -
Attalea insignis (Mart.) Drude - - - - 17ab 12.67ab - -

Note: AN = Asplenium nidus; BC = Belvisia callifolia; PL = Pyrrosia lanceolata PP = Pyrrosia phylloseloides; DD = Davallia
denticulata; NB = Nephrolepis biserrata; VE = Vittaria ensiformis; GP = Goniophlebium percussum. The same letter in the same
column shows no significantly different in 95% Tukey’s Test

Table 4. Species abundance distribution of epiphytic ferns on three zones of palm trees in Bogor Botanic Gardens, Indonesia

Epiphytic ferns

Plant zone Belvisia callifolia  Pyrrosia lanceolata Davallia denticulata Nephrolepis biserrata  Vittaria ensiformis
Basal 8.96a 1.25a 25.50a 3.6b 72.54a
Middle 1.39b 1.29a 4.82b 4.46b 18.36b
Upper 0.68b 1.04b 1.71c 10.46a 1.71b

Effect of host plant zones on the species abundance of Nephrolepis biserrata tends to grow well on upper zona

epiphytic ferns

There were five species of epiphytic ferns that were
well distributed on most species of palm trees, namely were
B. callifolia, P. lanceolata, D. denticulata, N. biserrata,
and V. ensiformis. Habitat preferences of five epiphytic
fern species growing on plant zones of palm trees have
been analyzed and the results are presented in Table 4.

There were 14 palm tree species which were house for
V. ensifromis, namely: Aiphanes minima, Arenga engleri,
Attalea sp., Caryota no, Elaeis guineensis, Latania
verschaffeltii, Saribus woodfordii, Metroxylon sagu,
Attalea speciosa, Phoenix pusilla, Phoenix reclinata,
Phoenix sp, Sabal palmetto, and Sabal sp. Vittaria
ensiformis usually occupies the basal and middle part of
stem of host palm trees where the bark of the stem is rough
in texture, polish with cork and covered by the
Bryophytes.

of trees. The situation is also occurring on N. biserrata
growing on oil palm trees at the oil palm tree plantation. As
reported by Sato et al. (1996), on tall oil palm trunks, the
high frequency of N. biserrata is found only on upper part
of the trunk. Pyrrosia lanceolata prefers the middle zone,
however, its abundance value was not significantly
different from those on basal zone and it was significantly
different compared to the upper zona. Belvisia callifolia, D.
denticulata, and V. ensiformis were found to grow well and
make a dense on the basal zone of the palm trees. Vittaria
ensiformis fond to grow well and make a dense on the basal
zone of the palm trees. Sato et al. (1996) stated that V.
ensiformis seems to be species of late invading ferns since
they occur only trunks exceeding 4.5 m height.

In conclusion, a total of 16 species of epiphytic ferns
included in 12 genera and eight families were recorded
growing on 28 species belong to 17 genera of Arecaceae.
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Caryota no Becc. hosted the greatest number of
pteridophytes (8 species) while Attalea insignis (Mart.)
Drude hosted the fewest (2 species). The greatest richness
of epiphytic fern species growing on palm trees occurred in
Polypodiaceae (50%). Nine species epiphytic ferns are
common growing on the various species of palm trees, viz
A. nidus, D. denticulata, N. biserrata, B. callifolia, G.
percussum, M. punctatum, P. lanceolata, P. piloselloides,
and V. ensiformis.

Palm tree species identity and tree zonation in the
forest all influence species composition. Ferns and
lycopods are an important component of tropical lowland
epiphytic flora, therefore it is necessary that these plants be
better studied and protected. The diversity of epiphytic
ferns growing on palm trees clearly shows that the presence
of palm trees (Arecaceae) is one of the important elements
in maintaining ferns and lycopods diversity in the lowland
areas.
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