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ABSTRACT Mangroves are coastal ecosystems that have a very
important role in protecting and maintaining marine biodiversity,
including in protecting coastal areas due to climate change. The

Article history:

Rec?ived: June 2025 utilization of coastal areas as nature-based tourism areas has caused a
Revised: June 2025 decrease in the number of mangroves, especially in the Batusori coastal
Accepted: June 2025 tourism area of Palabusa Village and this has led to a decrease and even

the absence of mangrove functions in the area. This condition will have
an impact either directly or indirectly on the society and the coastal
environment. So it is necessary to rehabilitate through planting mangrove
seedlings. This service activity was carried out on February 3, 2024. The
tools and materials used are raffia mangrove seeds, bamboo sticks,
crowbars and small shovels. The implementation of activities is carried
out in several stages, namely: 1) survey of the service location; 2)
coordination with Kelurahan officials; 3) selection of mangrove species;
4) mangrove planting; and 5) evaluation. This activity succeeded in
planting mangrove seeds with a spacing of 1x1 m with the Rhizophora
stylosa species. The selection of this species is based on several reasons,
one of which is the ability of this species to grow and develop on rocky
sand substrates. The evaluation results showed that the success of
planting reached 25%.

KEYWORDS: Coastal Ecosystem; Mangrove; Planting;, Rhizophora
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1. INTRODUCTION

Coastal areas are areas that are influenced by sea tides so that they become transitional areas
between terrestrial ecosystems and marine ecosystems. This region has a high diversity of living
things that contribute significantly to the community's economy, for example through fisheries, and

tourism. Lakshmi (2021) states that coastal areas are areas that have rich biodiversity with high
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productivity. One component that plays an important role in maintaining the sustainability of
coastal areas is the mangrove forest ecosystem.

Mangroves are plants that live tidal areas, between the ocean and land. Mangrove forest
ecosystems are found throughout coastal areas and have a very important role. Mangroves provide
spawning and breeding grounds for ecosystem-dwelling biota, coastal protection, biodiversity, and
pollution interception (Marlianingrum et al., 2021; Qiao & Wang, 2024; Andarias et al., 2023).

According to Wang & Gu (2021) Mangrove ecosystems play a role in maintaining and
protecting tropical and non-tropical marine biodiversity and have a very important function in
global biogeochemical processes and climate change. This ecosystem also functions as a natural
fortress that protects the coast from erosion and large wave attacks, one of which is the strong
mangrove roots that help maintain soil stability around the coastline (Mamonto, et al., 2023).

This is in line with Choudhary et al. (2024) which states that mangroves help prevent storms,
hurricanes, coastal erosion, and tidal waves and hold large carbon stocks, allow long-term carbon
storage, have the capacity to control greenhouse gas emissions, and have the potential to reduce the
increase in CO2 levels in the atmosphere.

Some activities that occur in mangrove ecosystems have an unfavorable impact on mangrove
vegetation. According to Garcés-Ordofiez et al.(2021) mangroves are highly productive ecosystems
for ecological, cultural, and economic functions that experience various impacts from human
activities and natural events. Human activities that utilize mangrove forests for firewood and
building materials, as well as tourism development, lead to changes in vegetation composition and
structure.

This is in line with Garmaeepour et al. (2025) and Vargas-del-Rio & Brenner (2023) who
stated that mangrove ecosystems face risks from various challenges such as industrial development
and economic instability and the desire of stakeholders to utilize mangrove areas as areas for
nature-based tourism. human activities related to land use change are the main factors that drive
changes in mangrove distribution (Tran et al., 2024). Society activities that throw garbage around
mangroves are also one of the reasons for damage to mangrove ecosystems.

According to Jayapala et al., (2024) there is a positive correlation between physical damage to
roots, seedlings, and shrub vegetation with debris cover. In addition, the increasing development
activities in the mangrove forest area will have a negative impact on the mangrove ecosystem
therefore its function is not maximized.

Palabusa Village is one of the coastal areas in Baubau City. People in this village generally
work as fishermen. This coastal area is utilized as a tourist spot with the construction of buildings

and bridges to attract tourists. This has led to a decrease in the number of mangrove plants in the
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area. Though as explained earlier, these plants have a very important role both for the environment
and society. So the rehabilitation process is very necessary. Mangrove forest rehabilitation is the
main strategy to offset the loss of previous mangrove forests due to coastal development (Andarias
et al., 2023). Mangrove rehabilitation is carried out for the protection of coastal areas and
settlements, mitigation of long-term climate change impacts, and addressing the economic problems

of surrounding communities (Djamaluddin, 2018).

2. METHOD

This society service activity was carried out on February 3, 2024 in the Batusori tourist area,
Palabusa Village, Lea-Lea District, Baubau City. The materials used in this activity include
mangrove seedlings, raffia rope, and bamboo sticks. The tools used are a crowbar and a small
shovel. The implementation of the activity was carried out in several stages, namely: 1) survey of
the service location; 2) coordination with Kelurahan officials; 3) selection of mangrove species; 4)

mangrove planting. 5) Evaluate the success of planting mangrove seedlings.

3. RESULT AND DISCUSSION

This community service activity was carried out around the Batusori tourist area, Palabusa,
Lea-Lea sub-district, Baubau City focusing on mangrove planting as a form of mangrove
rehabilitation. The planting location was chosen based on the survey results and also coordination
with the Palabusa Village Head. This is due to the development carried out to attract tourists to visit
the place. This aligns with Matitaputty et al., (2024) findings that the reduction in mangrove forest
area results from human activities, such as development for roads, recreation areas, restaurants, and
aquaculture. Additionally, illegal logging, land-use change, and unsustainable exploitation of
mangroves for firewood, building materials, and charcoal also contribute to damage to mangrove
forest ecosystems (Rudianto et al., 2020).

Whereas the existence of mangroves is very important to protect the area from erosion and sea
waves and other ecological functions. According to Agaton & Collera (2022) mangrove
rehabilitation is carried out as a form of natural defense against climate change or extreme weather
and this rehabilitation is an efficient solution for protection from damage due to climate change,
carbon sequestration, and ecotourism. In addition, the existence of mangroves indirectly plays an
important role for the society because mangroves support the presence of crab and fish populations
that can be utilized by the society.

According to Untari, et al. (2020) mangroves provide a vital habitat for crabs, fish, and other

marine life, which can serve as a primary source of income for local communities.
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The results of the site survey also show the condition of the substrate at the planting site
which shows the dominant substrate of rocky sand. This will certainly affect the type of mangrove
plants that can grow in the area. Because each species has different adaptability to different
substrate conditions. Based on the substrate conditions (rocky sand), the service team determined
that the mangrove species planted was from the Rhizophoraceae family, namely Rhizophora stylosa
which has the ability to grow in mud, sand and rock habitats. Rhizophora is a mangrove species that
is widely planted for restoration because of its easier propagation and is the dominant species in
Indonesian mangrove ecosystems (Craft, 2022; Kalasuba et al., 2023).

The research findings of Ariyanto & Pringgenies (2024) also indicate that the Rhizophora
stylosa species has the highest nitrogen content (in leaves) and the highest phosphorus content (in
leaves and fruit) compared to other species. These two elements are macronutrients that play a
crucial role in plant growth and development, so selecting this species is expected to support the
availability of N and P in the soil, thereby supporting ecosystem sustainability. This aligns with
Aprilia et al. (2020) statement that the biogeochemical cycle, consisting of energy flow and nutrient
cycles (including water, nitrogen, phosphorus, and sulfur), is necessary for living organisms in the
mangrove ecosystem to survive.

Rhizophora stylosa seedlings were obtained directly from the society in Wadiabero Village,
Central Buton. The results of Zhang et al., (2021) showed that Rhozophora stylosa is one of the
mangrove species that has propagules with higher regeneration ability than Ceriops tagal, Bruguiera
sexangula, Bruguiera gymnorrhiza, Bruguiera sexangula var. rhynchopetala and Avicennia marina.
Rhizophora is a mangrove species with a very well developed leaf hypodermis layer that provides
an advantage in water storage ability and prevents sunlight irradiation with high light intensity, and
this species shows the highest salinity tolerance ability (Ankure et al., 2023). The production of
mangrove reproductive organs is influenced by climatic factors and the adaptive characteristics of

each species (Kamruzzaman et al., 2025).

a). Figure 1. Documentation of activities (planting) b). Figure 2. Community service team with the Head of Palabusa

Village
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The seedling planting process is carried out by planting bamboo first with a distance of
approximately 1 x 1 m (Figure 1.a). This is done to support the growth and development of
mangrove seedlings. Mangrove planting distance adjusts to the purpose of planting, if planting with
the aim of production then planting is done with a distance of 2 x 2 m while if it aims for
conservation then planting with a distance of 1 x 1 m (Nurmadi, et al., 2021). After the bamboo is
planted in the ground, then the seeds are planted into the excavated soil using a crowbar or small
shovel and tied to the bamboo using raffia rope. This is done to avoid dragging the seedlings when
there are waves of sea water. The seedlings used were taken directly from the community without a
nursery. Direct planting of mangrove seedlings is a viable alternative for Rhizophora restoration as
hypocotyls embedded in the substrate promote faster root initiation and formation (Mulloy et al.,
2025). Mangrove planting serves as protection from coastal flooding and protects against erosion
due to high wave energy (van Hespen et al., 2023; Vargas-del-Rio & Brenner, 2023)

The results of the evaluation of mangrove planting showed a 25% success rate with the
number of branches varying between 1 and 5 branches. The number of leaves produced also varied
from having no leaves to having as many as 35 leaves. The absence of leaves during observation is
likely due to leaf fall, as observations revealed several individual mangroves with yellowing or
brown leaves. This is consistent with the research by lhsan et al. (2023), which showed that the
growth rate of mangrove leaves is low due to the high number of dead plants and fallen leaves
during observation.

The low success rate of planting is likely due to the mangrove seedlings' weak anchorage to
the substrate, making them easily washed away during high tide. It may also be influenced by
salinity and temperature. The results of research conducted by Torres et al. (2022) showed that air
temperature and water temperature affect mangrove development, including litter production

influenced by salinity and water temperature.

4. CONCLUSION

The mangrove seedling planting activity went well with the planting point around the
Batusori tourist area. However, it is still necessary to plant more at points around the coast in
Palabusa Village with the aim of maintaining and protecting the coastal environment and supporting

the life of marine organisms which will greatly benefit the surrounding society.
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