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Abstract. Rahayu S, Fakhrurrozi Y, Putra HF. 2018. Hoya species of Belitung Island, Indonesia, utilization and conservation.
Biodiversitas 19: 369-376. Epiphyte greatly contributing to the forest biomass in the tropic. Heath forest as occurred in Belitung Island,
Indonesia is a specific habitat for many endemic species, which are poor in nutrients and very fragile in response to any disturbance. We
observed Hoya species-one of the epiphytic genus in the tropic in the heath forest and on other habitats of Belitung Island, Indonesia.
Hoya species are plants with promising uses as functional ornamental plants (able to absorb pollutants from their growing
environments), and as sources of certain medicinal and pharmaceutical compounds. A survey of Hoya was carried out on Belitung
Island, off the southeast coast of Sumatra, in 2015, 2016 and 2017. There are two interesting Hoya species that grow well in the "padang
community" of the heath forest, on the island: i.e. H. coronaria Blume and H imperialis Lindl. These two have attractive flower size and
color. Another species, H. verticillata (Vahl) G.Don, with less attractive flower color, is distributed in the mixed forest of the beach
areas, while H. multiflora Blume and H. scortechinii King & Gamble, also with less attractive flower color, are distributed in mixed
forest of upper elevations. The distribution and habitat preference of different Hoya species indicate different requirements for moisture
and temperature, which we hypothesize also result in differences in the pollinator species visiting the plants. The "padang community"
of the heath forest on Belitung experiences maximum temperatures up to 370C in the afternoon. It is located in an Af climate type, with
average rainfall, air temperature and humidity of ± 205 mm/month, 270C and 77.5%, respectively. Hoya coronaria is the most
contributing biomass in the heath forest compared to the other Hoya species in the community.
Keywords: Apocynaceae, Asclepiadoideae, biomass, distribution, habitat preference, heath forest, “padang” community, uses

INTRODUCTION
Epiphytes are an important component in tropical
forests which have greatly contribute to the forest
biodiversity and biomass. Epiphytes contribute about 10-20
% of biomass (Benzing 2008) and the epiphyte biomass
reach to 81.3% of the canopy biomass when woody tissues
are excluded (Nadkarni et al., 2004). They also contribute
to the global plant diversity and species richness up to 10
% and around 25-50% in tropical forests (Benzing, 2008).
Heath forest, known as “kerangas” in Indonesia, is a
typical forest that grows on very poor, very acidic soils (pH
less than 4) lacking in nutrients. The name “kerangas”
originates from an Iban language, and refers to land that is
too poor for rice growing once cleared (Proctor 1999). The
soils are formed under ever-wet conditions from quartz or
white sand with a low content of clay (Whitmore 1984;
Richards 1996). The heath forest is common in eastern
parts of Indonesia (Whitmore 1984), such as Sumatra,
Bangka and Belitung Island (Teysmann 1876). The habitat
of heath forest is fragile as it is easily damaged or disturbed
by impacts such as forest fires and various human activities
(Kusmana 1995). These conditions foster the growth of
specialist plants such as the carnivorous pitcher plants
Nepenthes, sundews Drosera, and bladderworts
Utricularia. Heath forests generally are less species-rich
than comparable dipterocarp forests. Large trees are rare,
and epiphytes are common (Whitmore 1984).

Hoya is an epiphytic genus belonging to the family
Apocynaceae, sub-family Asclepiadoideae (Endress et al.
2014). Hoya species have become increasingly popular as
ornamental plants around the world. Many websites and
social media groups have been established for Hoya lovers
(who promote, identify, exchange and trade Hoya plants).
Hoya lovers have been attracted by the beauty of the waxy
star flowers and succulent leaves, and devote time to
cultivating many species from collections. Not only is
Hoya recognized for the beauty of its flowers, but some
species (e.g., Hoya carnosa) have been reported as having
pollutant-absorbing characteristics. Such plants grown
indoors are useful for removing toxins in the atmosphere
such as benzene, toluene, and xylene, derived from wall
paints, furnishings, and so on (Yang et al. 2009). Hoya
plants have also found use for medicinal purposes, in
treating many kinds of adverse medical symptoms (Zachos
2005; Rahayu 2011a).
The geographical distribution of Hoya is concentrated
in the tropics and sub-tropics of the region between Asia
and Australia (Lamb and Rodda 2016). The natural
distribution is from India in the west to Samoa and Fiji
Islands in the east, and from southern Japan and China in
the north to northeastern Australia in the south. Indonesia is
located in the center of the dividing region between the
Asian and Australian continental plates and represents the
largest area in the distribution of Hoya. Kleijn and van
Donkelaar (2001) estimates that Indonesia has the highest
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species diversity in the genus. The description of new
species is still ongoing, especially from Borneo; for
example, species such as Hoya undulata S. Rahayu &
Rodda, and Hoya narcissiflora S.Rahayu & Rodda were
recently published, from West Kalimantan (Rahayu et al.
2015; Rahayu and Rodda 2017). An inventory of Hoya
species in Indonesia is urgently needed, due to the high rate
of habitat loss, especially in the heath forest. An inventory
was previously developed for Sumatra (Rahayu and
Wanntorp 2012), and more recently for the Hoya of Borneo
(Lamb and Rodda 2016). These two regions both have
heath forest habitats.
Belitung island, off the southeast coast of Sumatra, is
known as a tin-mined island and has a typical type of heath
forest called "padang". The heath forest in Belitung has
been regarded as non-functional land by the local
community, and so it has tended to be converted for nontraditional land-uses such as for oil palm plantations and
other modern economic purposes. On the other hand, heath
forest is also increasingly recognized as a unique habitat
and ecosystem, which has recently been targeted as
needing to be conserved. Heath forest is one of the IUCN
red list priority habitats, categorized as vulnerable by their
standardized criteria (IUCN 2014). In this kind of forest,
the composition of the vegetation shares many features in
common with moss forests of the upper montane zones,
such as a dense undergrowth, abundant bryophytes,
presence of conifers, and presence of casuarinas. The most
abundant plants in “padang’ are kayu gelam (Melaleuca
leucadendron), Vaccinium and Rhodomyrtus tomentosa
(Hilwan 2015).
Ground vegetation in heath forests generally is sparse,
with a host of insectivorous plants such as Nepenthes and
Drosera (Hidayat et al. 2005). The presence of
insectivorous plants may be an evolutionary response to
growing in nitrogen-poor condition. In other cases, a
symbiotic relationship exists between plants and insects.
Kartawinata (1980) found Hydnophytum spp., Myrmecodia
spp., Dischidia spp., and Dendrophthoe spp.in the heath
forest at Sebulu, East Kalimantan. Dischidia spp had been
reported to associate with ants (Kiew and Anthonysamy
1996).
Hoya (Hoya spp.) is in the same family as Dischidia
spp., in the Apocynaceae (Endress et al. 2014). They are
epiphytic plants which have also been reported to have
evolved in association with ants. It is important to know
more about the presence and ecological role of Hoya
species in the heath forest of Belitung. Thus, the research
described in this paper had the aim of developing an
inventory of Hoya species diversity in the heath forest and
other habitats of Belitung Island.
MATERIALS AND METHODS
Study area
The study was conducted in Belitung Island, Province
of Kepulauan Bangka Belitung, Indonesia. We explored 16
locations in Belitung island as listed in Table 1 and Figure
1. Priority was given to exploring the heath forest (padang)

habitat (7 locations), then to the non-heath forest habitats
i.e. beach (5 locations), mixed forest (2 locations) and the
agroforest ecosystem (2 locations).
Procedures
Exploration
The inventory was carried out in May 2015, June 2016
and November 2017 by exploring selected locations in
Belitung Island (Figure 1). The method of exploration was
by purposive sampling. All of the occurrences of Hoya
species were noted and specimens were collected for
detailed identification.
Sample collection
A record was compiled of all Hoya species findings.
The information recorded was species, population, altitude,
latitude, longitude, and habitat conditions. Herbarium
specimen vouchers were prepared for species and location
using alcohol preservation, followed by oven-drying in the
laboratory and by appropriate storage at Bogor Botanic
Gardens. We also collected plant materials for living
collection at Bogor Botanic Gardens, West Java, Indonesia
for ex-situ conservation purposes.
Identification
Sample identification was determined to species level
based on the expertise of the first author, by comparing
observed morphological characteristics to their descriptions
in the published literature and observed type specimens
stored at the herbaria (L, K, Sing. BO). Another
confirmation was made by checking at the Plant List
website (http://www.theplantlist.org), but most of Hoya
species name listed at the Plant List website was
unresolved. This due to the lack of revision studies in
Genus Hoya, and confirmation at the Plant List website, so
we still use the most valid name, cited for the recent
publication (Lamb and Rodda 2016).
Data analysis
Data was compiled and analyzed based on rigorous
descriptive procedures.
RESULTS AND DISCUSSION
Hoya species distribution
There were two Hoya species in the heath forest
especially in the "padang" community in Belitung, i.e.,
Hoya coronaria Blume, and H imperialis Lindl.. Hoya
coronaria Blume was stated as an unresolved name in The
Plant List website (http://www.theplantlist.org), but there is
no other accepted name in the Plant List website which
matches at the identification. This name also used in the
recent publication by Lamb and Rodda (2016) in the
recently published Hoya of Borneo. Three other Hoya
species, i.e., H. multiflora Blume, H. scortechinii King &
Gamble, H. verticillata (Vahl) G.Don were found in other
habitats, i.e., mixed forest and agroforest. Similar to Hoya
coronaria Blume, Hoya scortechnii King & Gamble was
also listed as an unresolved name in The Plant List wesite
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Figure 1. Study site (1) Tanjung Pandan, (2) Tanjung Binga, (3) Tanjung Kelayang, (4) Tanjung Tinggi, (5) Ru Island, (6) Membalong,
(7) Bantan, (8,9)Seliu Island, (10) Penyabong, (11) Manggar, (12) Kelapa Kampit, (13) Gantong, (14) Gunung Tajam, (15) Batu
Mentas, (16) Dendang
Table 1. Distribution of Hoya species in heath forest and other habitats of Belitung Island, Indonesia
Locations
Tj Pandan
Tj Binga
Tj Kelayang
Tj Tinggi
Ru Island
Membalong

Alt (m)
1
1
1
1
1
10

Habitat Type
Beach
Beach
Beach
Beach
Heath forest
Heath forest

Hoya species

Pop

Ants

H. verticillata
*
+
H. verticillata
**
+
H. coronaria
***
+
H. coronaria
**
+
H. imperialis
**
+
Bantan
50
Agroforest
H. scortechinii
*
+
Seliu Island 1
3
Heath forest
H. coronaria
**
+
Seliu Island 2
3
Agroforest
H. verticillata
**
+
Penyabong Beach
1
Beach
Manggar
10
Heath forest
H. coronaria
***
+
Kelapa Kampit
30
Heath forest
H. coronaria
***
+
Gantung
30
Heath forest
Gn Tajam
200
Mixed forest
H. multiflora
*
+
Bt Mentas
100
Mixed forest
H. scortechinii
**
+
H. coronaria
*
+
Dendang
10
Heath forest
H. coronaria
***
+
H. imperialis
**
+
Note: *Small populations (1-3) **medium size populations (5-15) ***large populations (>15), + ants were discovered in Hoya roots
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Figure 2. The diversity of Hoya species in Belitung Island as listed in Table 1. A-D. H. coronaria, E-F. H. imperialis, G. H. multiflora,
H-I. H. scortechinii, J. H. verticillata (scale bar = 1 cm)

(http://www.theplantlist.org), but still used at Lamb and
Rodda (2016). So we use that name in this paper before
there is no recent conclusion, More H. coronaria was also
found in the mixed forest habitats (Table 1, Figure 2).
Of the 16 locations observed, 7 locations were heath
forest, 5 locations beach, 2 locations agroforest, and 2
locations mixed forest. The six locations of heath forest
were mostly represented by two Hoya species H. coronaria
and H. imperialis. There were two heath forest localities
that had no Hoya species present, i.e., in Gantung and
Limau Manis. These locations were area reforested after
tin-mining. Six locations of heath forest were represented
by Hoya coronaria in medium to large populations, while
Hoya imperialis was only found in two localities in
medium size populations. Hoya coronaria was also found
growing from the forest floor, not only as an epiphyte. The
forest floor of heath forest consists of white sand covered
with moss and thick hummus. This form of Hoya is known
as a saprophyte.

There was only one species found in the beach area,
i.e., Hoya verticillata, found in two localities (Tanjung
Binga and Tanjung Tinggi) growing along the beaches on
big stones instead of trees. This is the form of Hoya known
as a lithophyte. Hoya verticillata was found at the
agroforest habitat in Seliu island as an epiphyte in large
size populations.
There are two Hoya species found in agroforest
ecosystems, i.e., Hoya verticillata (at Seliu) and Hoya
scortechinii (at Bantan). Three Hoya species were found in
mixed forest, i.e., Hoya multiflora (at Gunung Tajam),
Hoya scortechinii (at Batu Mentas) and Hoya coronaria (at
Batu Mentas). Hoya coronaria at Batu Mentas grew on
stone in the river. This was a form of lithophyte.
Habitat description
Belitung is an island 480,060 ha in size, surrounded by
smaller islands such as Ru Island in the northwest and Seliu
Island in the southwest. Belitung Island is located off the
southeast of Sumatra, at 02o30’-03o15’South (latitude) and
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107o08’-108o3’East (longitude), next to Bangka Island
which is larger in size. The ecology of Belitung is similar
to that of Bangka Island, especially in the presence of
Heath forest called “padang”. Heath forest (padang) is
distributed along the beach and in lowland areas up to
elevation 100 m. Agroforest ecosystems are found at every
elevation on the island, while the mixed forest occurs at the
upper elevations. The highest elevation is on Gunung
Tajam with the summit at 400 m., and the lowest elevation
is at the beaches, some of which are interspersed with a
swampy area.
Beach and mangroves. The coast of Belitung Island is
typically dominated by mangroves and, in some localities,
by typical white sand and boulders. The mangrove areas
were not part of our initial observations because they were
difficult to access and no Hoya species were apparent there.
In the sandy and stony beaches, we observed only one
species, i.e., Hoya verticillata.
Heath forest (padang community). Heath forest in
Belitung occurs along the edges of the island behind the
beach zone. Tanjung Pandan, Membalong, Mangga
(Mundong), Kelapa Kampit, Gantung, Dendang, and
Bantan are covered by heath forest. Two small islands were
observed, Ru Island and Seliu Island. According to the
climatic classification system of Schmidtt and Ferguson
(1951), this zone has an Af climate type, with average air
temperature 28.30C and humidity 72.8%. The “padang”
community of heath forest of Belitung is typically covered
with several species of Myrtaceae. The most common tree
is kayu gelam (Melaleuca leucadendron), and bushes such
as Vaccinium and Rhodomyrtus tomentosa. Another
interesting plant is Nepenthes gracilis which was growing
everywhere on the forest floor as well as scrambling onto
the bushes. We also found Drosera burmannii in the heath
forest of Kelapa Kampit (Belitung Timur). These species
also occur in padang Pinang Anyang, East Belitung
(Hidayat et al. 2005). The soil is very acid and fragile
(Oktavia et al. 2015)
Agroforest ecosystem. Agroforest ecosystems on the
island are man-made ecosystems based on fruit trees. They
are located in the lowland environments. Agroforest
ecosystems were observed in Belitung (Dendang and Seliu
Island). The dominant tree was mangosteen (Garcinia
mangostana), and other trees included durian (Durio
zibethinus), melinjo (Gnetum gnemon), mango (Mangifera
indica), jackfruit (Artocarpus heterophyllus), cempedak
(Artocarpus integer), and coconut palms (Cocos nucifera).
In some cases, the fruit trees were mixed with forest trees,
such as Ficus spp., kayu gelam (Melaleuca), Syzygium spp.
and Macaranga triloba.
Mixed Forest. Mixed forest in Belitung occurs at
elevations above 100 m. The highest one is on Mount
Tajam with a height of fewer than 500 meters. In Gunung
Tajam and Batu Mentas, forest trees were dominated by
Syzygium spp. Gunung Tajam has steep slopes, while Batu
Mentas is an area along the river. This type of mixed forest
is in an Af climate type, with average rainfall, air
temperature and humidity of ± 205 mm/month, 270C
and77.5%, respectively.
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Hoya species description
There were five Hoya species found on Belitung island,
i.e. Hoya coronaria, Hoya imperialis, Hoya multiflora,
Hoya scortechinii, and Hoya verticillata.
Hoya coronaria Blume was firstly described by Blume
in 1923. Hoya coronaria plants from the heath forest of
Belitung are epiphytic, lithophytic or saprophytic; climbing
or creeping; stem ca. 3 mm in diameter, pubescence with a
white latex; leaves coriaceous (thick not fleshy), oblong,
ca. 7 x 3 cm, pubescent; inflorescence umbel, 1-8 flowered,
convex, erect peduncle, corolla nearly flat or slightly
campanulate, ca. 3 cm in diameter, color varied from
white, yellow to red; corona blunt apex, color varied also as
in corolla from white, pink to red. Hoya coronaria in the
heath forest of Belitung has smaller and thicker leaves
compared to Hoya coronaria from mainland Sumatra. The
corolla color is red; we did not find white corolla colors as
is usually found on mainland Sumatra. This species also
occurred in Sumatra (Rahayu and Wanntorp 2012) and
Borneo (Lamb and Rodda 2016). Hoya coronaria has been
occupied most of the Padang community in Belitung
Island.
Hoya imperialis Lindl. was first described by Lindley in
1847. The plants are epiphytic, climbing; stem robust, ca. 5
mm in diameter, pubescent, with a white latex; leaves
coriaceous (thick not fleshy), oblong, ca. 12 x 5 cm,
slightly pubescence; inflorescence umbel, 1-15 flowered,
convex, pendulous peduncle; corolla inflexed, ca. 5 cm in
diameter, red inside, yellowish green outside; corona blunt
apex, erect, creamy white. This species also occurs in
Sumatra (Rahayu and Wanntorp 2012) and Borneo (Lamb
and Rodda, 2016)
Hoya multiflora Blume are epiphytic shrubs; stem ca. 3
mm in diameter, glabrous, white latex; leaves chartaceous
(thin, papery), oblong, ca. 12 x 3 cm, glabrous;
inflorescence umbel, 1-40 flowered, convex, erect
peduncle, corolla reflexed, ca. 1.5 cm long, white
sometime with yellowish apex; corona erect at the inner
side, acute apex, white. This plant also reported found in
the Malay Peninsula (Rintz 1978), in Java (Backer and
Bakhuizen van den Brink Jr 1965) and refound in West
Java (Rahayu et al. 2010a; Rahayu 2012), in Sumatra
(Rahayu 2011b; Rahayu and Wanntorp 2012), and Borneo
(Lamb and Rodda 2016). According to Goyder (2008), this
species has wide distribution area from India to Papua New
Guinea.
Hoya scortechinii King & Gamble. Epiphytic; stem
twining, glabrous, ca. 2 mm in diameter; leaves thick and
fleshy, lanceolate, glabrous, ca. 12 x 2 cm; inflorescence
umbel, 1-8 flowered, convex, erect peduncle, corolla
reflexed, ca. 1 cm, white; corona acute apex, white. This
plant also reported found in the Malay Peninsula (Rintz
1978), Sumatra (Rahayu 2011b; Rahayu and Wanntorp
2012) and Borneo/Kalimantan (Rahayu 2006; Lamb and
Rodda 2016).
Hoya verticillata, (Vahl.) G.Don. Epiphytic or
lithophytic; stem creeping, twining, glabrous, ca. 2 mm in
diameter; leaves fleshy and thick, elliptic to oblong,
glabrous, ca. 10 x 4 cm; inflorescence umbel, 1-40
flowered, convex, erect peduncle, corolla slightly reflexed,
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ca. 1.5 cm in diameter, white; corona acute apex, white
with pink in the center. This plant also reported found in
the Malay Peninsula (Rintz 1978) as (Hoya parasitica), in
Java (as Hoya rumphii) (Backer and Bakhuizen van den
Brink Jr 1965), in Sumatra (Rahayu 2011b; Rahayu and
Wanntorp 2012) and Borneo (Lamb and Rodda 2016).
Discussion
The biomass contribution of the Hoya species diversity
of the Belitung Island was higher in the heath forest
compared to the other habitat type, expressed by the
population size estimation as shown in Table 1. Heath
forest was nearly covered by Hoya coronaria in most sites
visited. Compared to the Hoya coronaria population in the
mixed forest in Batu Mentas which only found in a small
population, indicating the most preferable habitat for this
species was in the heath forest.
There are no endemic Hoya species found in Belitung
Island. All Hoya species we found in Belitung Island have
been recorded in other islands (places). All species occur in
Borneo and Sumatra. We assume the Hoya species in
Belitung Island have been distributed from another island
such as the mainland of Sumatra or Kalimantan. The
distribution of Hoya species depends on the seed dispersal
syndrome. The Hoya form parachute type seeds, which are
easily dispersed by wind. According to the observation of
Rahayu et al. (2010b) on the distribution of Hoya
multiflora in West Java, the seed of the species performed
two types of dispersal, i.e., long distance and short distance
dispersal. Long distance dispersal was correlated to the
direction and speed of wind aloft behavior, i.e. winds above
2000m or 3000 ft above ground. Winds above 2000m has
significant power changes (Canale et al., 2010) and the
most powerfull is at between 8,000 and 10,000 m above
ground (Archer and Caldeira 2009)., While short-distance
dispersal correlated to the soft wind, i.e., winds below
500m above ground which has relatively constant wind
power densities (Archer and Caldeira 2009) and the
presence of ants (Formicidae) community (Rahayu et al.
2010b).
Two Hoya species in Belitung Island are adapted to the
heath forest in the “padang” vegetation community; namely
Hoya coronaria and Hoya imperialis, which have big
flower size and bright corolla color. The leaves of both
species are coriaceous and pubescent. The padang
community is open to sunlight and is very hot at noon.
Hoya multiflora, Hoya scortechinii, and Hoya
verticillata grow in shady places; they have a white corolla
color and small flower size. Hoya multiflora has thin
papery leaves (chartaceous) while Hoya verticillata and
Hoya scortechinii have succulent leaves.
Based on Hoya leaf morphology, Rintz (1978) divided
Hoya leaves type into three categories: i.e., chartaceous
(thin leaves, non-succulent), coriaceous (thick but not
fleshy, intermediate succulence) and fleshy leaves
(succulent leaves). Rahayu (2011b) modified this
differentiation of Hoya leaves into succulent leaves, and
non-succulent leaves; taking into account their morphometabolism: leaf succulency in Hoya species was reflected
in their anatomical structure as observed by Hakim et al.

(2013) and Hafiz et al. (2013). Leaf succulence was
assumed to correlate with the Crassulacean Acid
Metabolism (CAM) photosynthetic pathway, while nonsucculent leaves were assumed to have a non-CAM
pathway. Recent study has shown that succulent and
intermediate leaf type Hoya species possess CAM, while
non-succulent leaves possessed a modified C3 pathway
(Robika et al. 2015). Hoya coronaria and Hoya imperialis
both have coriaceous leaves types which have adapted to
the open light of the heath forest habitat. The leaves of both
species in the heath forest are thicker compared to the same
species from mainland Sumatra (personal observation).
Succulent (Hoya verticillata and Hoya scortechinii) and
non-succulent (Hoya multiflora) leave types are adapted to
the drier ecosystem of epiphytes and lithophytes in shady
habitats.
Based on their flower morphology, Hoya shows
variation in flower characteristics which are assumed to
correlate with a pollinator syndrome (Liede 1996; Rintz
1980; Meve and Liede 1994; Forster 1992). The pollen
grains of Hoya species (as in Asclepiads, generally) are
compacted into a pollinarium. Forster (1992) reported that
Ocibadistes walkeri is a pollinator for Hoya australis.
According to Chasanah (2010), Vespidae and Trigona have
been predicted as pollinators for Hoya multiflora. Hoya
coronaria and Hoya imperialis, the two species adapted to
the heath forest, have larger flower size and a bright red
corolla color. The three other Hoya species we observed
are adapted to shady habitat, have small size and white
corolla color, including Hoya multiflora. Hoya multiflora
from Belitung Island was observed to have smaller flower
size compared to the same species from West Java.
According to Rahayu et al. (2010a), Hoya multiflora
expresses morphological variation even in the same
population in West Java. We hypothesize that the pollinator
in the heath forest is attracted by the flower color and is a
large insect. On the other hand, we assume the pollinator
(s) of the Hoya species in the shady habitat to be attracted
by odor rather than color, and to be smaller in size.
Hoya species in many kinds of habitat have evolved in
association with ants (Formicidae) especially located in the
root system. There are different ant species in heath forest
compared with the shady habitats. In the heath forest, we
observed Oecophylla smaragdina and Crematogaster sp. of
large size, whereas, in the shady habitat, we observed the
smaller ants, aff. Euprenolepis sp. on the roots system of
the Hoya species. Some Hoya species have been reported
to be associated with ants in many aspects (Weissflog et al.
1999; Kleijn and van Donkelaar 2001; Rahayu et al. 2007;
Apriani 2010; Rahayu et al. 2010a; Rahayu and Abdulhadi
2012). Some of them are myrmecophytes, with modified
leaves that house ant colonies, such as in Hoya undulata,
H. mitrata and H. darwinii (Rahayu et al. 2015).
From the viewpoint of utilization, Hoya species have
recently become increasingly popular as ornamental plants
while several have medicinal properties (Rahayu 2011a).
As potential ornamental plants, Hoya coronaria and Hoya
imperialis are the more interesting of the species we
observed on Belitung Island, as they have larger flowers
with colorful corollas and are adapted to sunny places,
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hence are easier to maintain. Hoya multiflora has been
reported to possess pharmaceutical properties, with
potential as anti-rheumatism and stomach-ache medicines
(Burkill 1966; Ambasta 1986). Hoya verticillata (as a
synonym of Hoya parasitica) has been investigated and has
antibacterial activity (Reza et al. 2007). This species was
also investigated as possessing insecticidal activities
against pre-adults of Aedes aegypti (dengue mosquito)
(Rustandi 2005). Although there is no ethnomedicinal
records of Hoya in Belitung Island, the reference of the
uses of the species which distribute at the Belitung Island
may improve their uses by the local people.
Conservation priorities for Hoya on Belitung Island
should address the two species located in the heath forest.
The heath forest is the most fragile of the Island's habitats,
consisting of many potentially interesting plants.
ACKNOWLEDGEMENTS
We gratefully acknowledge the funding from USAID
SHERA program through Centre for Development of
Sustainable Region (CDSR). We would like also to express
sincere gratitude to the following institutions and persons
who supported this research: Bogor Botanic Gardens,
Bangka Belitung University (Departement of Biology) and
Bogor Agricultural University (Departement of Biology)
management for permission to conduct the research; BLH
Tanjung Pandan and BLH Belitung Timur; Hamnazir and
family; Yusly Ihza and family; as well as Bella, Putri, Risty
and Ida (students of niversitas Bangka Belitung University)
who assisted in our work in the field.
REFERENCES
Ambasta SP. 1986. The Useful Plants of India. Publication and
Information Directorate, Council of Scientific and Industrial
Research, New Delhi.
Apriani R. 2010. Keanekaragaman Semut pada Tumbuhan Hoya
multiflora di Bodogol, Taman Nasional Gunung Gede Pangrango.
[Skripsi]. Departemen Biologi, FMIPA, Institut Pertanian Bogor,
Bogor. [Indonesian]
Archer CL, Caldeira K, 2009. Global Assessment of High-Altitude Wind
Power, Energies 2: 307-319.
Backer CA, Bakhuizen van der Brink RCB Jr. 1965. Flora of Java Vol II.
P. Noordhoff, Groningen.
Benzing DH. 2008. Vascular Epiphytes. Cambridge Univ. Press,
Cambridge.
Burkill H. 1966. A Dictionary of Economic Product of Malay Peninsula.
Vol. 2. 2nd ed. Ministry of Agriculture Malaysia, Kuala Lumpur,
Malaysia
Chasanah LR. 2010. Keanekaragaman dan Frekuensi Kunjungan Serangga
Penyerbuk serta Efektivitasnya dalam Pembentukan Buah Hoya
multiflora Blume (Asclepiadaceae). [Thesis]. Bogor Agricultural
University, Bogor. [Indonesian]
Canale M, Fagiano L, Milanese M. 2010. High Altitude Wind Energy
Generation Using Controlled Power Kites, IEEE Trans. Control
System Technol. 18: 279-293
Diaz IA, Sieving KE, Pena-Foxon ME, Larrain J, Armesto JJ. 2010.
Epiphyte diversity and biomass loads of canopy emergent trees in
Chilean temperate rain forests: A neglected functional component.
For Ecol Manag 259: 1490-1501
Endress ME, Liede-Schumann S, Meve U. 2014. An updated
classification for Apocynaceae. Phytotaxa 159 (3): 175-194

375

Forster PI. 1992. Pollination of Hoya australis (Asclepiadaceae) by
Ocibadistes walkeri Sotis (Lepidoptera: Hesperiidae). Austr Entomol
Mag 19: 39-43.
Goyder D. 2008. Hoya multiflora Blume (Asclepiadaceae). Curtis's Bot
Mag 7 (1): 3-6
Hafiz P, Dorly, Rahayu S. 2013. Karakteristik anatomi daun dari sepuluh
spesies Hoya sukulen serta analisis hubungan kekerabatannya. Buletin
Kebun Raya 16 (1): 59-72
Hakim AR, Dorly, Rahayu S. 2013. Keragaman dan analisis kekerabatan
Hoya spp. bertipe daun non sukulen berdasarkan karakter anatomi
daun. Buletin Kebun Raya 16 (1): 1-16.
Hidayat S, Hidayat J, Hamzah, Suhandi E, Tatang, Ajidin. 2005.
Vegetation analysis of two insectivorous plants in Padang Pinang
Anyang, Belitung Island. Biodiversitas 4 (2): 93-96. [Indonesian].
Hilwan I. 2015. Growth responds of three tree species on tailing of quartz
sand, mined in East Belitung Regency. Jurnal Silvikultur Tropika 6
(2): 126-131
IUCN. 2014. Guidelines for Using the IUCN Red List Categories and
Criteria. Version 10.1. Prepared by the Standards and Petitions
Subcommittee. International Union for Conservation of Nature and
Natural Resources, Cambridge, UK.
Kartawinata K. 1980. A note on a Kerangas (heath) forest at Sebulu, East
Kalimantan. Reinwardtia 9 (4): 429-447
Kiew R, Anthonysamy. 1996. Ant-garden and ant-tree association
involving Dischidia species (Asclepiadaceae) in Peninsular Malaysia.
In Proceedings of Botany 2000 ASIA Intern. Seminar and Workshop.
Malacca, June 1994.
Kleijn D, van Donkelaar R. 2001. Notes on the taxonomy and ecology of
the genus Hoya (Asclepiadaceae) in Central Sulawesi. Blumea 46:
457-483.
Kusmana C. 1995. Ekologi Hutan. Fakultas Kehutanan, Institut Pertanian
Bogor, Bogor.
Lamb A, Rodda, M. 2016. A Guide to Hoyas of Borneo. Natural History
Publications, Sabah, Malaysia.
Liede S. 1996. Anther differentiation in the Asclepiadaceae-Asclepiadeae:
form and function. In: D’Arcy WG, Keating RC (Eds.). The Anther:
form, function and phylogeny. Cambridge: Cambridge Univ. Pess.
Pp.221-235.
Meve U, Liede S. 1994. Pollination in Stapeliads-new results and a
literature review. Plant Systematics and Evolution, 192: 99-116
Nadkarni, N.M., Schaefer, D., Matelson, T.J., Solano, R., 2004. Biomass
and nutrient pools of canopy and terrestrial components in a primary
and a secondary montane cloud forest, Costa Rica. Forest Ecology
and Management 198, 223-236
Oktavia D, Setiadi Y, Hilwan I. 2015. The comparison of soil properties
in heath forest and post-tin mined land: basic for ecosystem
restoration. Procedia Environmental Sciences 28: 124-131.
Proctor J. 1999. Heath forests and acid soils. Bot J Scotland 51: 1-14.
Rahayu S. 2006. Keanekaragaman jenis Hoya di Hutan Lindung Bukit
Batikap, Pegunungan Muler, Kalimantan Tengah. Biodiversitas 7 (2):
139-142
Rahayu S, Qoyim I, Astuti NB. 2007. Interaksi antara Hoya diversifolia
Blume (Asclepiadaceae) dengan semut (Formicidae) di Kebun Raya
Bogor. Buletin Kebun Raya 10 (2): 60-66
Rahayu S. 2011a. Hoya sebagai tumbuhan obat. Warta Kebun Raya 11
(1): 15-21
Rahayu S. 2011b. Kekerabatan Hoya (Asclepiadaceae) Sumatera
berdasarkan karakter morfologi. Buletin Kebun Raya 14 (1): 19-28.
Rahayu S. 2012. Hoya (Apocynaceae: Asclepiadoideae) diversity in
Gunung Gede Pangrango National Park, West Java, Indonesia.
Reinwardtia 13 (4): 331-339
Rahayu S, Jusuf M., Suharsono, Abdulhadi R, Kusmana C. 2010a.
Morphological variation of Hoya multiflora Blume at different habitat
type of Bodogol Research Station of Gunung Gede Pangrango
National Park, Indonesia. Biodiversitas 11 (4): 187-193.
Rahayu S, Kusmana C, Abdulhadi R, Jusuf M, Suharsono. 2010b.
Distribution of Hoya multiflora Blume at the Gunung Gede
Pangrango National Park, Indonesia. J For Res 7 (1): 42-52.
Rahayu S, Abdulhadi R. 2012. Vertical distribution of Hoya multiflora.
Proceeding International Seminar on Biodiversity. Masyarakat
Biodiversitas Indonesia-Univ. Sebelas Maret, Solo, 22-23 July 2011:
149-152
Rahayu S, Wanntorp L. 2012. Notes on the species diversity of Hoya
(Apocynaceae-Asclepiadoideae) of Sumatra. Asklepios 113: 17-25.
Rahayu S, Meve U, Rodda M. 2015. Hoya undulata (Apocynaceae,
Asclepiadoideae), a new myrmecophytic species from

376

B I O D I V E R S I T A S 19 (2): 369-376, March 2018

Borneo, and typification of H. darwinii. Gard Bull Sing 67 (1): 85-94.
Rahayu S, Rodda, M. 2017. Hoya narcissiflora, a new species from
Borneo. Reinwardtia 16 (1): 10-16.
Reza MSH, Mandal C, Alam KA, Salam A., Rahman MA, Amin MN,
Huda MN, Ghosh NC, Ali MR, Ahmed F. 2007. Phytochemical,
antibacterial and antinociceptive studies of Hoya parasitica. J
Pharmacol Toxicol 2: 753-756.
Richards PW. 1996. The Tropical Rain Forest: an Ecological Study. 2nd
ed. Cambridge University Press. Cambridge.
Rintz RE. 1978. The Peninsular Malaysian species of Hoya
(Asclepiadaceae). Malay Nat J 30 (3/4): 467-522.
Rintz RE. 1980. The biology and cultivation of Hoyas. Asclepiadaceae 19:
9-17.
Robika, Triadiati, Rahayu S. 2015. Succulence leaf of Hoya species
influence the photosynthesis type and drought avoidance. Intl J
Current Res Biosci Plant Biol 2 (7): 101-108.
Rustandi MR. 2005. Pengaruh Ekstrak Daun Pitis (Hoya parasitica)
terhadap Perkembangan Pradewasa Nyamuk Aedes aegypti L.
[Skripsi]. Fakultas Kedokteran Hewan, Institut Pertanian Bogor,
Bogor. [Indonesian]

Schmidtt FH, Ferguson JHA. 1951. Rainfall types based on wet and dry
periode ratios for Indonesia with western New Guinea.
Verhandelingen, No. 42. Kementerian Perhubungan, Djawatan
Meteorologi dan Geofisik, Jakarta.
Teysmann JE. 1876. Bekort verslag eener dienstreis naar Biliton, de
Karimata eilanden en Landak ter Westkust van Borneo. Natuurk
Tijdschr Ned Indie 36: 210-295.
Weissflog A, Moog J, Federle W, Wernr M, Hashim R, Maschwitz U.
1999. Hoya mitrata Kerr. (Asclepiadaceae): a new myrmecotropic
epiphyte from Southeast Asia with a unique multi-leaved domatium.
Ecotropica 5: 221-225.
Whitmore TC. 1984. Tropical Rainforest of the Far East. 2nd ed.
Clarendon Press, Oxford.
Yang DS, Pennisi SV, Son KC, Kaysl SJ. 2009. Screening indoor plants
for volatile organic pollutant removal efficiency. Hortscience 44 (5):
1377-1381.
Zachos E. 2005. Practical uses of various Hoya species. Asklepios 19
(4)/20 (1): 6-10/ 3-8.

