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Abstract. Pemphis acidula is a wild plant in coastal and mangrove ecosystems. This plant is in
great demand by ornamental plant collectors because of its unique wood texture. Massive
exploitation causes more of these species reduction. The coastal areas of Olele, Dulanga, and
Biluhu in the Tomini Bay of Gorontalo are the habitat of Pemphis acidula. The purpose of this
study is to reveal the form of threat to Pemphis acidula in Tomini Bay. The results showed two
forms of threats, namely (1) theft by residents from outside the area to be traded as ornamental
plants, and (2) the use of herbal medicines, traditional ceremonies, and building materials by
residents. The study also revealed that some residents believe the stems of Pemphis acidila have
magical powers. The use of this plant is not comparable to its slow growth, other than being
included in the category of least concern. However, this plant has a very high selling value of up
to hundreds of millions of rupiah. Therefore, it is important to do conservation for the
management of the Tomini Bay ecosystem to prevent the decline in the biodiversity of Pemphis
acidula.
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1 Introduction

Gorontalo province, geographically, bordered by Tomini Bay. Along the southern coastal of Gorontalo
is the beach area with geographical condition. Beaches like Olele, Dulanga, and Biluhu shows various
geographical condition with diverse plant species. Biluhu Beach has a soil structure which is dominantly
sandy and 117 plant species are found well distributed as its response towards the environment [1]. The
soil structure in the coastal area of Olele beach comprises the sandy-corals as well as coral hills with 82
kinds of plants. On the other hand, Dulanga Beach has a rocky structure, steep rocky-cliffs, and 56 types
of plant are found there [2]. This shows that the distribution of diversity numbers and the diversity types
of plants in each location is determined by their interaction with the geographical condition and
physicochemical factors of the environment. In other words, the biodiversity is affected by the adaptation
of the species towards the geographical characters of the environment.

The environment characteristics of Olele, Dulanga, and Bilihu beaches show the diversity in the level
of ecosystem, species, and, also presumably, in the level of genetics. This assumption is strengthened
by the findings on a plat type which is similar in those three beach ecosystem. Pemphis acidula is known
by the people of Gorontalo as Wolihedu plant which was found in three location of Tomini Bay’s area.
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Pemphis acidula is a herbaceous plant, with 4-10 meters height and irregular branching and tortuous
stems. The color of the peel of the branch is dark brown to grey and the surface is scaly. P. acidula has
been used by many people such as sold as decorative plant in the form of bonsai with highly expensive
price, and as traditional medical plant. Although there is a thorough decrease in its population. In several
places, this species is considered as the least concern category instead of threatened. According to
Ellison et al. [3], P. acidula is listed as the less-overseen species. This condition is assumed to affect the
thorough decrease of P. acidula in several places including Gorontalo. Thus, this study aims to probe
whether the use of P. acidula plant in the coastal area of Tomini Bay becomes a threat towards the
conservational attempt of P. acidula.

2 Study Sites and Methods
2.1 Research Location

This research was conducted in three locations of Tomini Bay of Gorontalo, i.e. Biluhu, Dulanga,
and Olele Beach. The research location is delivered in Figure 1.
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Figure 1. Location mapping of the growth habitat of Pemphis acidula (a ) Biluhu Beach; (b)
Dulanga Beach; (c) Olele Beach.

2.2 Data Types and Resource

The primary data is from the people living in the area of Biluhu, Dulanga, and Olele Beaches. The
referred data contains information about the potentials of use, theft, local community knowledge, and
threats to sustainability of P. acidula. The secondary data is from the review and research results in
the form of potentials and the use of P. acidula plant.

2.3 Data Collection Technique

The data were collected by employing several techniques, i.e. observation, interview, and
documentation. The total sample of the informants was obtained by using non probability sampling
technique that is snowball sampling. The informants were the community living arounf the area of
Biluhu, Dulanga, and Olele Beaches. The initial identification towards the people who were qualified
for giving information in this research is including some of them in the Tourism Awareness Group
(POKDARWIS) in each research location thus perceived as the key informants. Further, the key
informants identified the other ones who were perceived as another expert informant including several
public figures such as traditional and religious figures. After that, the expert informants identified other
people who can give information. Data collection was finished after several interviewed informants had
given sufficient information, consisting of 10 informants in each location so that the total of the
informants is 30.

2 4 Data Analysis Technique

The data of interview result were analyzed by using descriptive method. The data analyzed were
obtained from the summary of informants’ answers related to the issues asked. The data were
recapitulated in a table to simplify the data analysis. The referred data analysis result is in the form of
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description on the symptoms which occurred and are relevant to the facts in the field, as well as its
relevance to the problems and aims of this research. The researcher also attempts to analyze and interpret
the meaning behind the data.

3 Results and Discussion
3.1 General Description of the Research Location
3.1.1 Biluhu Beach
Biluhu beach is located in Batuda Sub-District, Beach of Gorontalo District, Gorontalo Province. It is
precisely located on the coordinate of 0°29'34.08 North Latitude and 122°57'80 East Longitude.
Administratively, the northern part of East Biluhu Beach is bordered by Barakati Village. While the
eastern side of the beach is bordered by Kayu Bulan Village, the southem part is bordered by Tomini
Bay, and the western part is bordered by Tontayuo Village. The area of Bilihu beach is 52.074 Km? [4].
Biluhu Beach is a beach with wonderful natural beauty so that it attracts many visitors for the sake
of tourism purpose. Biluhu Beach with its natural beauty has gradually conducted some improvements
such as providing comfortable shelters and also good access to the best road to reach this tourism place
[3]. Biluhu Beach provides various ecological functions as well as environmental services. Besides the
tourism destination, it is also a famring area. tidal, the coconut and fruit plantation which become the
main professions of local community.

3.1.2 Dulanga Beach
Dulanga Beach is located in Bongo Village, Batudaa Sub-District, Beach of Gorontalo District.
Geographically, Bongo Village is located between 00°30°37.00” North Latitude and 123°01°31,24” East
Longitude. Bongo Village is bordered by Tenilo Village in its northern part, Tomini Bay in its southern
part, Pohe and Tanjung Pangatiboni villages in its western part [6]. Dulanga Beach is a type of sandy
and rocky beach [7].

3.1.3 Olele Beach

The coastal area of Olele beach is located in Olele Village, Kabila Sub-District, Bone Bolango District,
Gorontalo Province. This area has been legally appointed as the Regional Marine Conservation Area
(KKLD) as the area with community-based protected sea. The potentials of coral reefs in Olele Beach
becomes one of appealing tourism aspect for the tourists to visit this place and having a snorkeling or
other kinds of marine activities (Mahale et al., 2018). Based on the topographic data, the conservation
area of Olele beach is located at an altitude of 1-3 meters ASL. There is only small parts of it which has
an altitude which is more-less 50-70 meters ASL. KKLD of Olele Beach is located in a position
0°24'517-0°24'23" North Latitude and 123°09'11 East Longitude and the area is 24,910 hectare.
Administratively, Olele Village is bordered by Suwawa Village in its north, Tolotio in its east, Tomini
bay in its south, and Olohuta Village in its west. Olele Beach is mostly a big sea marine area and only
its small parts are used as settlement.

Olele Sea Park is known to have a well-preserved-authentic natural marine biota. Located in the area
of Tomini Bay makes Olele Beach granted with sloping beach with underwater beauty. Olele Sea Park
has immense potentials if seen from its marine biota richness. The coastal area is up on the discussions
only by seeing its urgency towards human life. It is undeniable that the sustainability of a coastal area
which have considerable economic value will always be threatened [8].

3.2 Types of Threats towards the Sustainability of Pemphis acidula

Pemphis acidula is a plant which is associated with mangrove, with high endurance towards the extreme
environment, thin soil layers, poor in nutrients, and unique drought. Human activities in using P. acidula
and theft is such potential threats towards its sustainability and diversity. The theft of P. acidula was
caused by the community coming from beyond this area and ironically was helped by the local
community to be sent to market as decorative plant and bonsai. The local community use this plant as
the alternative herbal medicine, traditional ceremony, home construction, and the source of magic as a
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group of people believe that the stem of P. acidula has magical appeal. This activity impacts to the
destruction of beach ecosystem.

The role of community is needed to maintain the sustainability of the ecosystem around the coastal
area of Tomini Bay. The lack of community’s knowledge about the importance of beach ecosystem is
one of factors causing the destruction of beach ecosystem particularly the treats on the diversity
extinction of P. acidula. Until today, the community around the coastal area of Tomini Bay has not been
engaged in keeping P. acidula from theft activities. This protection activity was only conducted by
several people included in a Tourism Awareness Group or also known as POKDARWIS. Several types
of threats towards the sustainability of P. acidula in the area of Tomini Bay is resumed in Picture 2.

Threats on the sustainability of P.
acidula in the area of Tomini Bay
(Biluhu, Dulanga, and Olele Beaches)

- | 4

Theft by the outsiders Utilization by the
y D — local community

Bonsai and Alternative herbal medicine, traditional
decoration ceremony, materials construction, magical
power of the step of Pemphis acidula

Figure 2. Threats towards the sustainability of P. acidula.

3.3 Community’s Knowledge about Pemphis acidula

According to the interview result in three locations, people who recognized the existence of P. acidula
which are growing in other location are those who are considered as particular group of people with high
education (academician) and the visitors. Pemphis acidula is known by the people in Biluhu and Dulanga
Beaches as “Wolihedu” and “Ayu Wolihedu” by the people living around Olele Beach. Pemphis acidula
in the coastal area of East Biluhu is threatened to be extinct due to the innumerable theft by the outsiders
which was ironically helped by the locals. Biluhu community has not realized that Pemphis acidula has
high commercial value, except using it as materials construction or being cultivated as the decorative
plants by the local community.

People in Dulanga beach use the roots, stem, and leaves of Pemphis acidula for various aims. From
generation to generation, this plant is used to cure skin disease such as itching medicine. Historically,
there is a traditional annual event known as “modoyango” which was conducted by the former
community. This traditional ceremony was not carried out anymore since people are well aware that this
kind of activity is violating their religion. It was lastly carried out in 1993. To protect Pemphis acidula,
a regulation by Bongo village No. 40 Year 2021 was issued concerning the protection of tourism area
and become an example for various tourism destinations all over Gorontalo District.

Community around Olele Village believe that Pemphis acidula gives many benefits such as mighty
drugs. skin medicine, and medicine for stomachache. This plant is kept by the local community as they
believe that this plant has magical power. The community among the three locations have not recognized
that Pemphis acidula or the so-called Wolihedu can be used to make bonsai with high commerciality
reaching hundreds million. The information related to Pemphis acidula reforming to bonsai and
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decoration was acquired from the Tourism Awareness Group in those three location, village head, and
local traditional holders.

3.4 Community s Participation in Managing the Area of Tomini Bay

The existence and the sustainability progression of the area of Tomini Beach cannot be separated from
the intervention of the Provincial, District, and Village Government. The area is managed by
POKDARWIS and the community around the area. The community must take part in keeping and
maintaining the area of Tomini Bay. Meanwhile, until this far, there are only few and particular people
who really keep Pemphis acidula from the threats of theft. Local community perceived that the
provincial government has not firmly take action to the theft issues which had happened. The theft issued
happened before the regulation from the provincial regulation issued in written from to seriously protect
Pemphis acidula. Information and socialization received by the people were still considered insutficient
as they were not totally understand about the function and advantages of Pemphis acidula as the keeper
of coastal line from various natural disasters such as tsunami, typhoon, and the tidal wave. As
consequence, many people are not totally aware of the existence of Pemphis acidula.

3.5 The Potentials of Pemphis acidula and the Threats towards its Sustainability in Tomini Bay Area
For the admirers of dwartf plants, Pemphis acidula becomes one of plants which can be used as bonsai.
Plants characteristics starting from its roots, stem, branches, leaves, unique flowers, and the endurance
of the plant and its slow growth makes this plant as the favorite plant among bonsai admirers. Having a
high commerciality, Pemphis acidula has a strong body, absorbing any poison and toxic of animals.
Wood skin of Pemphis acidula can be used as skin medicine (itching) and various alternative herbal
medicine.

The theft issues of Pemphis acidula has been vividly conducted on land (by using car) and sea (by
using boat). The interview result revealed that the theft of Pemphis acidula in the area of Tomini Bay
massively happened in 2000s because at that time, an information is spread that the price of Pemphis
acidula is high in the plant market as it can be used as bonsai. The theft was committed by the outsiders
who were also the visitors of this tourism place. Furthermore, the massive theft which happened in the
coastal area of East Biluhu, Dulanga Beach Area, and Olele Beach were not as severe as those happened
in East Biluhu.

Although this plant has a potential to grow and quickly produce new roots and shoots—but not for a
match—Pemphis acidula needs a long time that is 2 years. This is relevant to a research by Manek and
Y olfris (2020) who stated that Stigi needs a quite long time to grow that is 2 years. It can be stated that
Pemphis acidula is a plant which is not productive. With its slow growth and its small availability in
nature while the high theft rate of Pemphis acidula in a year caused the availability of Pemphis acidula
in the seedling, sapling, and trees level is not comparable with its regeneration speed. This condition
makes the availability of Pemphis acidula in the area of Tomini Bay area is terribly threatened due to
theft activities and the use of Pemphis acidula by the community around the Bilulu, Dulanga, and Olele
Beach.

4 Conclusion

According to the result of the study and analysis which had been conducted concerning the sustainability

threats of Pemphis acidula in Tomini Bay Area, it can be concluded in the following that:

1. The types of threats towards the sustainability of Pemphis acidula is a kind of thett committed by the
outsiders for selling interest as bonsai and decoration, as well as its use by the local community as
the alternative herbal medicine, traditional ceremony, house construction, and the belief 0 a group of
people that the step of Pemphis acidula has magical power.

2. The sustainability of Pemphis acidula is threatened to extinct as the theft and the use of this plant by
the community is not comparable with its growth which is slow.
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