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Purpose of the study: This study aimed to identify the mangrove species
utilized by the Ra’as community, determine the plant parts and utilization
methods employed, examine community-based mangrove conservation
practices, and explore local perceptions regarding the ecological and socio-
cultural importance of mangrove ecosystems on Ra’as Island, Indonesia.

Online First Jun 4, 2026 Methodology: This study employed a descriptive-exploratory design using a

survey method and Participatory Ethnobotanical Appraisal approach. Data
were collected through field observations, semi-structured interviews,
documentation, literature review, and mangrove species identification.
Research tools included smartphones, field notebooks, interview guides, and
taxonomic references. Data were analyzed using descriptive qualitative
analysis and percentage-based quantitative analysis.

Keywords:

Community-Based Conservation
Ethnobotany

Mangrove Conservation
Small Island Communities

= - Main Findings: Nine mangrove species were utilized by the Ra’as community
Traditional Ecological Knowledge

for ecological protection, food, traditional medicine, fuelwood, handicrafts,
maritime activities, and cultural beliefs. The stem was the most frequently
utilized plant part, while direct use represented the dominant utilization
method. Community conservation practices consisted of direct actions through
mangrove planting and indirect conservation through local beliefs, social
norms, and village regulations.

Novelty/Originality of this study: This study integrates ethnobotanical
utilization, traditional ecological knowledge, community perceptions, and
conservation practices within a single analytical framework. It provides new
empirical evidence from a small-island socio-ecological system in Indonesia
and demonstrates how local knowledge and cultural values contribute to
sustainable mangrove management and community-based conservation.
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1. INTRODUCTION

Mangrove ecosystems are among the most productive coastal ecosystems in the world and provide a
wide range of ecological, economic, and social benefits. Mangrove forests function as natural barriers against
coastal erosion, storm surges, seawater intrusion, and extreme weather events while simultaneously supporting
fisheries productivity and biodiversity conservation [1], [2]. In addition, mangroves play a crucial role in carbon
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sequestration and climate change mitigation through their capacity to store substantial amounts of blue carbon
[3], [4]. Despite their importance, mangrove ecosystems continue to experience degradation due to land
conversion, overexploitation, coastal development, and unsustainable resource use [1], [5]. Consequently,
sustainable mangrove management has become an important global priority for achieving biodiversity
conservation and coastal resilience.

The sustainability of mangrove ecosystems is closely linked to the interaction between local
communities and coastal resources. Coastal communities have long depended on mangrove forests for their
livelihoods through the utilization of timber, fuelwood, medicinal resources, food products, fishing grounds, and
other ecosystem services [6], [7]. Through generations of direct interaction with nature, communities have
developed extensive ecological knowledge regarding mangrove species, ecological functions, and management
practices [8], [9]. This body of knowledge is commonly referred to as Traditional Ecological Knowledge, which
encompasses beliefs, practices, and experiences transmitted across generations [10], [11]. Traditional Ecological
Knowledge has increasingly been recognized as an important component of environmental conservation and
natural resource management worldwide.

Ethnobotany provides a scientific framework for understanding the relationships between humans and
plants, including the ways local communities perceive, classify, utilize, and conserve plant resources.
Ethnobotanical studies have contributed significantly to documenting local ecological knowledge and identifying
plant species that possess cultural, economic, and ecological value [12], [13]. In coastal regions, ethnobotanical
research on mangrove plants has demonstrated that local communities possess valuable knowledge regarding
species identification, utilization patterns, harvesting techniques, and resource management [14], [15]. Such
knowledge not only reflects cultural heritage but also contributes to the sustainability of mangrove ecosystems.
Therefore, ethnobotanical investigations are essential for preserving both biological and cultural diversity in
coastal areas [16], [17].

Recent studies have highlighted the importance of integrating local ecological knowledge into
conservation strategies [18], [19]. Traditional ecological knowledge enables communities to recognize
environmental changes, identify ecologically important species, and establish social norms that regulate resource
use [10], [20]. In many coastal societies, conservation practices are embedded within local customs, beliefs,
taboos, and communal agreements that indirectly protect mangrove ecosystems from excessive exploitation.
Such community-based conservation approaches are increasingly acknowledged as effective mechanisms for
enhancing ecosystem resilience and ensuring sustainable resource management [21], [22]. Consequently,
understanding local knowledge systems is fundamental for designing conservation policies that are socially
acceptable and environmentally effective.

Indonesia possesses one of the largest mangrove areas in the world and is recognized as a global center
of mangrove biodiversity. Numerous coastal communities across the Indonesian archipelago have developed
unique interactions with mangrove ecosystems, resulting in diverse forms of traditional knowledge and
conservation practices [23], [24]. However, rapid socio-economic changes, modernization, migration, and
changing livelihood patterns have contributed to the gradual erosion of traditional ecological knowledge in many
coastal regions [25], [26]. The loss of such knowledge may reduce community capacity to manage coastal
ecosystems sustainably and weaken cultural connections with natural resources [27], [28]. Therefore,
documenting and preserving local ecological knowledge has become increasingly important in the context of
sustainable coastal management.

One coastal community that possesses strong cultural ties with marine and coastal resources is the Ra’as
community located on Ra’as Island, Sumenep Regency, East Java, Indonesia. As a small island community, the
people of Ra’as rely heavily on coastal ecosystems for their livelihoods and daily needs. Mangrove vegetation
surrounding the island provides ecological protection while simultaneously supporting various socio-economic
activities [29], [30]. Local interactions with mangrove resources have likely generated valuable ecological
knowledge, utilization practices, and conservation traditions that have been maintained over generations [31],
[32]. Nevertheless, scientific documentation regarding the ethnobotanical knowledge and mangrove conservation
practices of the Ra’as community remains limited.

Understanding the relationship between the Ra’as community and mangrove ecosystems is important
not only for documenting local knowledge but also for identifying conservation strategies rooted in community
participation. Ethnobotanical information can reveal the cultural significance of mangrove species, the plant
parts utilized, traditional management practices, and community perceptions regarding conservation [33], [34].
Such information is valuable for developing locally appropriate conservation programs that align ecological
sustainability with community needs [35], [36]. Furthermore, documenting traditional ecological knowledge
contributes to safeguarding cultural heritage while supporting biodiversity conservation efforts in small island
environments [10], [37]. Therefore, research on ethnobotanical knowledge and community-based mangrove
conservation among the Ra’as community is both scientifically and practically significant.

Recent international studies have demonstrated the importance of local ecological knowledge and
ethnobiological perspectives in mangrove conservation. For example, Ponton-Cevallos et al. [38] investigated
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fishers’ local ecological knowledge in the Galapagos and highlighted its contribution to understanding mangrove
ecosystem services, yet the study did not examine ethnobotanical utilization patterns or community-based
conservation practices. Similarly, Nijamdeen et al. [39] assessed the ethnobiological importance of mangroves
for coastal communities in Sri Lanka and focused primarily on ecosystem goods and services without exploring
local conservation mechanisms and cultural perceptions that shape resource sustainability. Galvdo et al. [40]
documented traditional ecological knowledge related to mangrove wood utilization in the Brazilian Amazon,
emphasizing resource use and knowledge transmission, but providing limited analysis of community perceptions
and conservation behavior. Scott et al. [41] explored cultural ecosystem service values and indigenous ecological
knowledge in mangrove communities of Panama, yet their research focused on social values and power relations
rather than ethnobotanical utilization and species-level knowledge. Furthermore, Elwin et al. [42] examined local
community perspectives on mangrove ecosystem health in Thailand and demonstrated the importance of
stakeholder perceptions for conservation planning, although the study did not investigate plant utilization
patterns and traditional ecological knowledge associated with specific mangrove species. Collectively, these
studies indicate that research has largely addressed ethnobiological importance, ecosystem services, local
ecological knowledge, or community perceptions separately. However, studies integrating mangrove species
diversity, plant parts used, ethnobotanical utilization, traditional ecological knowledge, community-based
conservation practices, and local perceptions within a single analytical framework remain limited, particularly in
small-island communities such as Ra’as Island, Indonesia, thereby creating a significant research gap that this
study seeks to address.

The novelty of this study lies in its comprehensive integration of ethnobotanical knowledge, traditional
ecological knowledge, community-based conservation practices, and local perceptions of mangrove ecosystems
within a single analytical framework. Previous studies have generally examined these aspects separately,
focusing either on ecosystem services, traditional knowledge, resource utilization, or community perceptions
[43], [44]. In contrast, this research simultaneously investigates mangrove species diversity, plant parts utilized,
utilization patterns, conservation practices, and community perceptions to provide a more holistic understanding
of human—mangrove interactions. Furthermore, the study contributes new empirical evidence from Ra’as Island,
a small-island socio-ecological system that remains underrepresented in international ethnobotanical and
conservation literature. By linking ethnobotanical utilization with conservation behavior and local ecological
knowledge, this research offers a novel perspective on how cultural knowledge systems can support sustainable
mangrove management in small-island communities.

The urgency of this research is driven by the increasing degradation of mangrove ecosystems and the
gradual erosion of traditional ecological knowledge caused by socio-economic transformation, modernization,
and changing livelihood patterns in coastal communities. Although numerous studies have emphasized the
ecological importance of mangroves, limited attention has been given to understanding how local knowledge,
cultural practices, and community perceptions collectively influence mangrove conservation, particularly in
small-island environments [45], [46]. This knowledge gap may hinder the development of conservation
strategies that are socially acceptable, culturally relevant, and sustainable in the long term. Moreover, the loss of
traditional knowledge threatens not only biodiversity conservation efforts but also the preservation of cultural
heritage that has historically guided the sustainable use of natural resources. Therefore, documenting and
analyzing the interactions between local communities and mangrove ecosystems is essential for strengthening
community-based conservation initiatives and supporting evidence-based coastal resource management.
Therefore, the main objective of this study is to identify the types of mangroves utilized, plant parts used,
utilization patterns, mangrove conservation practices, and the perceptions of the Ra'as community towards the
mangrove ecosystem and its conservation.

2. RESEARCH METHOD
2.1. Type of Research

This study employed a descriptive-exploratory research design to document traditional ecological
knowledge and community-based conservation practices related to mangrove plants among the Ra’as
community, Indonesia. A survey method was conducted to identify the research sites, characterize mangrove
habitats, and determine potential informants possessing knowledge of mangrove utilization and conservation
[38], [47]. Data were collected through open-ended (unstructured) interviews, allowing participants to freely
share their experiences, knowledge, and perceptions regarding mangrove resources.

To obtain comprehensive ethnobotanical information, the study applied the Participatory Ethnobotanical
Appraisal approach, which emphasizes active community involvement throughout the research process. This
approach enabled researchers to directly observe local practices, participate in community activities related to
mangrove utilization, and gain a deeper understanding of traditional ecological knowledge embedded within the
local socio-cultural context. The integration of surveys, participatory observation, and unstructured interviews
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facilitated the collection of detailed information on mangrove species, utilization patterns, conservation
practices, and community perceptions toward mangrove ecosystems [48], [49].

2.2. Tools and Materials

The tools used in this study included a smartphone for documentation and recording interview data,
writing materials for field notes, and an interview guide to facilitate data collection during interactions with
informants [50], [51]. The primary research materials consisted of mangrove plant species utilized by the Ra’as
community. Mangrove specimens encountered during field observations were documented and identified based
on their local names, morphological characteristics, utilization patterns, and conservation-related information
provided by community members. These materials served as the main source of ethnobotanical data regarding
the traditional ecological knowledge and community-based conservation of mangrove plants on Ra’as Island.

2.3. Population and Sample

The study population comprised residents of Ketupat, Jungkat, and Kerapoh villages located on Ra’as
Island, Sumenep Regency, East Java, Indonesia. Informants were selected using purposive sampling, a non-
probability sampling technique that allows researchers to identify individuals possessing relevant knowledge and
experience related to the research objectives [52], [53]. The selection criteria included being a resident of Ra’as
Island and having knowledge regarding the utilization and conservation of mangrove plants. This approach was
considered appropriate because ethnobotanical studies require informants who are familiar with local ecological
knowledge and traditional resource management practices.

A total of 26 respondents participated in this study, consisting of 10 respondents from Ketupat Village,
6 respondents from Jungkat Village, and 10 respondents from Kerapoh Village. The respondents were classified
into two categories, namely key informants and general informants. Key informants were individuals with
extensive knowledge of mangrove species, including their local names, utilization practices, methods of use, and
conservation measures [54], [55]. General informants were community members who possessed basic
knowledge of mangrove species and local names but had more limited understanding of their utilization and
conservation practices. The inclusion of both informant groups enabled the collection of comprehensive
information regarding traditional ecological knowledge, ethnobotanical utilization, and community-based
mangrove conservation practices among the Ra’as community.

2.4. Research Instruments

The primary instrument used in this study was a semi-structured interview guide designed to collect
information on mangrove species, local names, plant parts utilized, utilization methods, conservation practices,
and community perceptions regarding mangrove ecosystems. Interviews were conducted in both Madurese and
Indonesian languages, depending on the informants’ language preferences and communication abilities, to
ensure accurate understanding and effective information exchange [56], [57]. The use of open-ended questions
allowed respondents to provide detailed explanations based on their experiences and traditional ecological
knowledge. The information obtained from the interviews was systematically recorded and organized into a data
matrix consisting of local and scientific names of mangrove species, taxonomic families, plant parts used,
utilization methods, and conservation actions practiced by the community [24]. This instrument facilitated the
documentation and analysis of ethnobotanical knowledge and community-based conservation practices
associated with mangrove resources on Ra’as Island.

2.5. Data Analysis

The data in this study consists of qualitative and quantitative data. Qualitative data includes
conservation measures. Qualitative data includes data on mangrove types, mangrove organs, and mangrove
utilization methods. Qualitative data analysis used descriptive analysis techniques, while quantitative data used
percentage analysis of mangrove types, mangrove organs, and mangrove utilization methods using the formula:

Percentage of user levels of mangrove plant species:

P Yiperies used 100%
tage = 1008
ereentage YAl species are utilized * (1)

Percentage of plant organs that have the potential to be utilized by the community:

Plant organs mentioned by respondents
P g & i 10084
t = 1009
ereentage YTotal of all organs mentioned * (2
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Percentage of Mangrove Plant Utilization Methods:

P ¥ The mentioned method of use 100%
t = ) ¥
ereentage YTotal of all the mentioned utilization methods * )

. 0)

2.6. Research Procedures

The research was conducted in several stages, beginning with a preliminary survey to identify potential
study sites and select suitable informants. The preliminary assessment focused on determining villages where
mangrove resources were still actively utilized and conserved by local communities [58], [59]. Based on these
criteria, three villages on Ra’as Island—Ketupat, Jungkat, and Kerapoh—were selected as the study sites due to
the presence of mangrove vegetation and the continued reliance of local residents on mangrove resources for
various purposes.

Data collection was carried out through interviews, field observations, literature reviews, and mangrove
sampling. Interviews were conducted using a semi-structured interview guide to obtain information regarding
mangrove species utilized by the community, plant parts used, utilization methods, conservation practices, and
local perceptions of mangrove ecosystems. In addition, relevant information concerning the socio-cultural
context of the Ra’as community and mangrove management was gathered from scientific articles, books, reports,
and other supporting literature. Field observations were performed using an exploratory survey approach by
visiting mangrove areas in the three selected villages to document mangrove species and verify information
obtained from informants [60], [61].

Photographic documentation of mangrove species and community activities related to mangrove
utilization and conservation was conducted throughout the fieldwork to support data validation. Mangrove
species encountered during the survey were identified based on their morphological characteristics using
standard taxonomic references, including Panduan Pengenalan Mangrove di Indonesia, relevant botanical
literature, and taxonomic databases. The scientific identification of species was subsequently used to analyze
ethnobotanical utilization patterns and community-based conservation practices among the Ra’as people.

1. Preliminary Study
Identify research locations and key informants.
Select three villages: Ketupat, Jungkat, and Kerapoh.

v

2. Data Collection
2 « Conduct interviews using a semi-structured guide
* Review relevant literature
o Collect mangrove samples through field exploration
« Gather data on species used, plant parts,
utilization methods, and conservation practices

.

.

4. Identification of Mangrove Species
Identify mangrove species based on field
characteristics.

3. Documentation
q Photograph mangrove species and
community activities during fieldwork.

v

5. Data Organization and Analysis
Organize and analyze the data to understand traditional

i dge and based
conservation of mangrove plants.

=
o

Figure 1. Research Procedures

3. RESULTS AND DISCUSSION
3.1. Types of Mangroves Used

Based on the results of interviews with 26 respondents, namely 10 respondents from Ketupat Village,
10 respondents from Karopoh Village, and 6 respondents from Jungkat Village, Ra'as District, Sumenep
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Regency, data were obtained on 9 mangrove plants utilized by the community as presented in Figure 2 as
follows:
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Figure 2. Bar Chart of Percentage of Mangrove Types Utilized by the Ra'as Community

Based on the data presented in Figure 2, the mangrove species most widely utilized by the people of
Ra’as District, Sumenep Regency, was Tanjheng (Rhizophora stylosa Griff.), accounting for 25.64% of total
utilization. This was followed by Paratpat (Sonneratia alba) at 18.81%, Peape (Avicennia marina) at 12.87%,
Santegi or Mantegi (Phemphis acidula) at 11.90%, Dhudhuk (Lumnitzera racemosa var. racemosa) at 8.90%,
Tanjheng Rete’ (Ceriops tagal) at 7.92%, Tanjheng Lendur or Tanjheng Toktoan (Rhizophora apiculata) at
5.94%, Pukem (Bruguiera cylindrica) at 4.95%, and Malengen (Excoecaria agallocha) at 2.97%.

Tanjheng (Rhizophora stylosa) was the most dominantly utilized species due to its high abundance in
the coastal areas of Ra’as Island. This condition is consistent with the utilization activities of communities living
near the coastline, where the availability of this species is relatively high. The dominance of Rhizophora stylosa
is also supported by findings indicating that this species is among the most abundant mangroves growing on
Ra’as Island.

In contrast, Malengen (Excoecaria agallocha) exhibited the lowest utilization rate, accounting for only
2.97%. According to local community members, this limited use is attributed to its hazardous and toxic latex.
Respondents reported that the white sap produced by this mangrove can cause skin irritation, itching, and even
potential blindness if it comes into contact with the eyes. Consequently, its utilization is highly restricted and is
generally limited to use as firewood. The latex of Excoecaria agallocha is known to contain toxic compounds
that may cause skin lesions and serious eye disorders upon exposure.

3.2. Utilization of Mangrove Species by the Ra'as Community

Based on interviews conducted with 26 respondents from Ketupat, Jungkat, and Kerapoh Villages,
mangroves are utilized by the Ra’as community for various purposes, including ecological functions, food,
traditional medicine, cultural beliefs, fuel, handicrafts, and marine and fisheries activities. This diversity of uses
indicates that mangroves play an important role in the social, economic, cultural, and environmental aspects of
coastal community life.

Respondents stated that mangroves serve as natural coastal protectors by reducing shoreline erosion,
attenuating wave energy, and preventing seawater intrusion during high tides. The community explained that the
presence of mangroves helps maintain shoreline stability and supports the daily activities of people living in
coastal areas. According to local perceptions, all mangrove species found in the study area, namely Rhizophora
stylosa, Sonneratia alba, Avicennia marina, Lumnitzera racemosa, Ceriops tagal, Rhizophora apiculata,
Bruguiera cylindrica, Phemphis acidula, and Excoecaria agallocha, contribute to these ecological functions.

In addition to their ecological role, interview results revealed that several mangrove species are used as
alternative food sources. The community utilizes Avicennia marina, Ceriops tagal, and Rhizophora stylosa as
substitutes for carbohydrate-rich staple foods, particularly when access to primary food resources is limited.
Other species, such as Avicennia marina, Lumnitzera racemosa, Rhizophora apiculata, and Rhizophora stylosa,
are also consumed as vegetables. Respondents further reported that the fruits of Rhizophora stylosa are
processed into mangrove coffee and consumed as a traditional beverage. In addition to human consumption, the
leaves of Avicennia marina and Lumnitzera racemosa are used as livestock feed.
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The use of mangroves as traditional medicine is also still practiced by the Ra’as community. Based on
interview responses, the species most frequently used for medicinal purposes are Rhizophora stylosa, Avicennia
marina, Sonneratia alba, and Rhizophora apiculata. These mangroves are used to treat various health
conditions, including diabetes, hypertension, fever, headaches, diarrhea, reproductive health disorders, and
wounds. Knowledge regarding the medicinal use of mangroves has been passed down through generations and
continues to be practiced by some community members.

Cultural values are also reflected in the use of mangroves as symbols of belief. Respondents explained
that Phemphis acidula is believed to repel negative energy and evil spirits when planted around houses.
Similarly, Lumnitzera racemosa is considered to provide spiritual protection when its wood is placed in certain
parts of a house. These beliefs have been transmitted across generations and remain an integral part of the
cultural heritage of the Ra’as community.

Interview findings also showed that nearly all mangrove species are utilized as household fuel.
Community members use mangrove wood for cooking and other domestic purposes because it is readily
available and produces long-lasting embers. In addition to fuel, several mangrove species are used for
handicrafts. Respondents reported that Phemphis acidula is commonly cultivated as bonsai due to its unique
form and high aesthetic value, while the fruits of Sonneratia alba are used as materials for traditional children's
spinning-top games.

In the marine and fisheries sector, mangroves also play a significant role. According to respondents, the
wood of Rhizophora stylosa is used for boat construction and as a mooring structure because of its strength and
durability. Furthermore, Sonneratia alba is used as part of fishing equipment because it is believed to attract fish
to fishing areas. These findings indicate that mangroves not only function as protectors of coastal ecosystems but
also support the economic activities of local communities, most of whom depend on fisheries for their
livelihoods.

3.3. Mangrove Organs Utilized by the Ra'as Community
The parts of the mangrove that are utilized include the roots, fruit, flowers, stems, leaves, and all parts.
The percentage of utilization of each part of the mangrove plant is shown in the Pie Chart Figure 3.

&‘ PERCENTAGE OF PLANT PARTS 3

A Utilized by Ra’as Community I 4

@ Root 17%
@ Fruit 15%
0 Flower 12%

Stem

o Leaf 9%

9 Whole Plant 21%
(A

The chart shows the percentage distribution
' of different plant parts utilized by the Ra'as community.

Figure 3. Pie chart of the percentage of organs utilized by the Ra'as community

-

The mangrove organ most frequently utilized by the Ra'as community is the stem, with a percentage of
26%. This figure is obtained based on respondents' choices of the most frequently used organ compared to the
total number of mangrove organs utilized. The second-highest utilization rate is the use of all parts of the
mangrove, with a percentage of 21%. Next, the leaves are utilized at 17%, the flowers at 15%, the fruit at 12%,
and the roots at 9%.

The mangrove stem is the most commonly used part because it has long been used by coastal
communities for generations. Furthermore, mangrove stems are considered to have great potential as a building
material in coastal areas. Mangrove wood is also known for its high quality, characterized by high durability and
can be used even when wet. Therefore, the use of mangrove stems is not limited to firewood, but also as a
construction material and for daily needs of coastal communities. In contrast, the roots have the lowest
utilization rate. This is because the Ra'as community generally only uses roots in limited ways, such as as a base
for fishing boats or as part of fish bait. Furthermore, the community also recognizes that mangrove roots have
crucial ecological functions, such as preventing abrasion, binding mud substrates, reducing wave energy and
slowing ocean currents. For these reasons, they tend not to disturb mangrove roots to ensure their coastal
protection function is maintained.
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3.4. How the Ra'as Community Utilizes Mangroves

Based on research conducted and interviews with respondents, it was discovered that the methods used
by the Ra'as community for their daily needs vary depending on the species and the intended use. Therefore,
when grouped, the methods can be divided into seven categories: boiling, using directly, roasting, grinding,
cutting, drying, and mixing. A breakdown of the percentages of these methods can be seen in Figure 4.

. PERCENTAGE OF BENEFITS OBTAINED

30% -
25% - 24%
20% 4 18%

15%

10%

PERCENTAGE (%)

5% -

0% -

Protects Heals Used as Eases Relieves Boosts Relieves

Seasoning Digestion Pain Immunity Cough
or Spices
18% 24% 27% 9% 9% 9%

Figure 4. Percentage Bar Chart of Mangrove Utilization Methods by the Ra'as Community

The highest percentage of mangrove utilization by the Ra’as community was direct use, accounting for
27% of all utilization methods. Mangrove species utilized in this manner include Tanjheng (Rhizophora stylosa),
Paratpat (Sonneratia alba), Peape (Avicennia marina), Dhudhuk (Lumnitzera racemosa var. racemosa),
Tanjheng Rete’ (Ceriops tagal), Tanjheng Lendur or Tanjheng Toktoan (Rhizophora apiculata), Pukem
(Bruguiera cylindrica), Santegi or Mantegi (Phemphis acidula), and Malengen (Excoecaria agallocha). The high
level of direct utilization indicates that the Ra’as community continues to maintain and use mangrove
ecosystems in a simple manner with minimal processing. One example is the use of mangroves as natural
barriers to prevent coastal erosion. The community also perceives direct mangrove utilization as closely linked to
improving the well-being of coastal residents. Ecologically, mangroves play a crucial role as providers of various
resources, including both timber and non-timber forest products such as food, medicine, and fuel.

The next most common utilization methods were burning (24%) and boiling (18%). Boiling is generally
applied in the use of mangroves for traditional medicine. The community believes that boiling allows the active
compounds contained in mangrove plants to dissolve into water, making them easier to utilize. This process is
also supported by the chemical properties of plant materials, as temperature can influence the structure of
proteins and other bioactive compounds. Other utilization methods, each accounting for 9%, included drying,
grinding, and cutting. Drying is typically carried out in preparation for fuel use or medicinal processing.
Grinding is commonly employed in traditional medicine to facilitate the release of active compounds, while
cutting is generally performed as an initial step in the utilization of mangrove wood for purposes such as
constructing building frameworks or boats.

The least common utilization method was mixing, representing only 6% of the total. This method is
rarely practiced and is generally limited to traditional medicinal applications, where mangrove materials are
combined with other ingredients such as turmeric rhizomes. Such mixtures are believed to improve blood
circulation and inhibit the growth of microorganisms. Overall, the mangrove utilization practices of the Ra’as
community reflect a rich body of local knowledge that has been passed down through generations. The close
relationship between the community and the coastal ecosystem has made mangroves an integral part of daily life,
demonstrating how natural resources can be utilized wisely to support community livelihoods while maintaining
ecological sustainability.

3.5. Conservation Actions Carried Out by the Ra'as Community

Conservation is an effort to protect and preserve natural resources to maintain ecosystem sustainability.
The Ra'as community has implemented conservation concepts to safeguard the mangroves on Ra'as Island. In
general, conservation aims to achieve a balance between the utilization of natural resources and improving
human well-being. Based on interviews, conservation actions on Ra'as Island are divided into two forms: direct
conservation and indirect conservation. Direct conservation is carried out through mangrove planting activities in
coastal areas, while indirect conservation is carried out through values, beliefs, social norms, and policies from
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the government and community leaders. Both forms are part of local knowledge that develops through
community customs and experiences in maintaining mangrove ecosystems.

Direct conservation is realized through mangrove planting activities around the coast. For the Ra'as
community, "planting” is understood not only as the physical activity of planting trees in the ground, but also as
an effort to cultivate life whose benefits can be felt now and for future generations. This knowledge of mangrove
planting has existed for a long time and has been passed down from generation to generation. Awareness of the
importance of mangroves grew after the community became aware of the direct impacts, such as tidal flooding
and disruption to activities caused by seawater intrusion. One community leader, Mbah Mo, initiated mangrove
planting in the Ketupat area in 1984 as a form of concern for coastal conditions. This initiative subsequently
inspired other communities in surrounding villages, such as Jungkat, Karopoh, and Brakas, to carry out joint
mangrove planting initiatives. This collective awareness demonstrates that the Ra'as community does not exploit
mangroves, but rather relies on traditional values and local wisdom.

This local wisdom is also reflected in the community's understanding of nature as an essential part of
life that must be preserved. Local knowledge, developed from the life experiences of coastal communities,
fosters a wise approach to mangrove utilization [62], [63]. This aligns with the concept that local wisdom
encompasses values, norms, beliefs, and knowledge that guide community life. Meanwhile, indirect conservation
is achieved through a system of beliefs and social norms passed down orally. The Ra'as community believes that
mangrove use must be carried out carefully, for example, only harvesting wood from mature trees. Furthermore,
there is a belief that actions that damage nature with malicious intent will be repaid, indirectly acting as a social
control mechanism for preserving mangroves.

Beliefs in mystical aspects also play a role in preserving mangroves, as people believe that mangrove
trees have "guardians" who encourage caution in their use. These symbols are part of a cultural construct that
helps prevent overexploitation of nature. Furthermore, village governments play a role in conservation through
policies and appeals to protect mangroves, such as prohibiting tree felling and dumping waste in coastal areas
[1], [64]. Furthermore, the development of mangrove ecotourism in several villages, such as Jungkat and
Ketupat, is a form of collaboration between the government and the community to improve welfare while
preserving the environment.

The role of the community, particularly the younger generation, is also increasingly visible in
conservation activities. From 2015 to 2020, Ra'as youth have been involved in various activities, such as nursery
work, planting, and monitoring mangrove growth. Community leaders and educators also play a role in instilling
conservation values in the younger generation and students as an effort to maintain the sustainability of the
mangrove ecosystem [65], [66]. Overall, conservation measures on Ra'as Island reflect a form of natural resource
management based on local wisdom. Mangrove utilization is carried out wisely while maintaining ecosystem
balance, so that its existence can continue to support the livelihoods of coastal communities.

The findings of this study indicate that the Ra'as community's relationship with the mangrove ecosystem
is not only economic but also reflects a strong link between ecological, social, cultural, and spiritual aspects. The
diverse utilization patterns indicate that mangroves have become an integral part of the coastal community's life
system [29], [67]. From an ethnobotanical perspective, this condition indicates the transfer of traditional
ecological knowledge that has been passed down through generations and shaped the community's way of
recognizing, utilizing, and preserving the natural resources around them. This local knowledge serves as crucial
social capital in supporting sustainable coastal resource management, as the community views mangroves not
only as a commodity but also as part of their cultural identity and way of life.

The diverse forms of mangrove utilization identified in this study demonstrate that the Ra'as community
possesses a deep understanding of the biological characteristics and functional benefits of each species. This
knowledge develops through long experience interacting with the coastal environment and reflects the
community's ability to adapt to limited resources in small island areas [45], [68]. Within the context of social-
ecological systems, the community's ability to selectively utilize various parts of the mangrove plant
demonstrates an adaptive strategy that enables them to meet their needs without diminishing the mangrove's
primary ecological function as a coastal protector. This demonstrates that traditional utilization practices can
coexist with conservation principles if they are grounded in strong local knowledge.

Another important finding is the existence of community-based conservation practices that develop
through a combination of concrete actions, social norms, and local belief systems. This conservation approach
demonstrates that successful mangrove protection does not always depend on formal regulations but can also be
strengthened by the cultural values inherent in the community. Customary norms, beliefs about the social and
spiritual consequences of environmental destruction, and the involvement of community leaders serve as
effective social control mechanisms in preventing overexploitation [69], [70]. This demonstrates that local
wisdom has a significant ecological function because it can shape sustainable conservation behavior without the
need for intensive external oversight.

The results of this study also have strong relevance to the achievement of the Sustainable Development
Goals (SDGs). The use of mangroves as a source of food, traditional medicine, and community economic
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resources contributes to the achievement of SDGs 1 (No Poverty) and SDG 2 (Zero Hunger) by increasing the
economic and food security of coastal communities [71], [72]. The use of mangroves as traditional medicine also
supports SDG 3 (Good Health and Well-Being). Furthermore, community mangrove conservation and planting
practices contribute to SDG 13 (Climate Action) by increasing climate change mitigation capacity and blue
carbon storage. Furthermore, mangrove conservation efforts directly support SDG 14 (Life Below Water) and
SDG 15 (Life on Land) by maintaining the sustainability of coastal habitats, biodiversity, and the ecological
functions of mangrove ecosystems [73], [74]. Thus, the traditional ecological knowledge held by the Ra'as
community is not only important locally but also contributes to the global sustainable development agenda.

The findings of this study align with various recent studies that confirm that traditional ecological
knowledge plays a crucial role in the sustainable use and conservation of mangroves. Research by Galvao et al.,
[40] Studies have shown that coastal communities possess in-depth knowledge of the characteristics and
functions of various mangrove species, which is passed down from generation to generation and forms the basis
for wise resource utilization. A recent study on the dynamics of Traditional Ecological Knowledge in mangrove
ecosystems also demonstrated that local knowledge serves not only as a source of information on resource
utilization but also as a mechanism for community adaptation in maintaining a balance between economic needs
and environmental sustainability. Therefore, the results of this study reinforce the view that the local wisdom of
the Ra'as community is a crucial social capital in supporting sustainable mangrove use while maintaining the
sustainability of coastal ecosystems.

This research contributes to scientific understanding by strengthening understanding of the relationship
between traditional ecological knowledge, ethnobotanical utilization, and community-based conservation within
an integrated socio-ecological framework. Practically, the research findings can serve as a basis for local
governments, coastal area managers, and conservation institutions in designing more participatory mangrove
management programs based on local wisdom. Integrating community knowledge into conservation policies has
the potential to increase the effectiveness of mangrove rehabilitation programs, as communities act not only as
beneficiaries but also as key actors in ecosystem protection [15], [75]. Furthermore, documenting the traditional
knowledge of the Ra'as community also plays a crucial role in preserving local cultural heritage, which is
currently under threat from modernization and increasingly rapid social change.

While this study provides comprehensive information on mangrove utilization and conservation by the
Ra'as community, it still has several limitations. The relatively limited number of respondents and the focus of
the study on only three villages on Ra'as Island mean that the results cannot be generalized to all coastal
communities in Indonesia. Furthermore, this study focused primarily on ethnobotanical aspects and community
perceptions, thus failing to quantitatively measure the ecological condition of mangroves, the level of
conservation success, or the economic contribution generated from mangrove utilization. Therefore, further
research should integrate a socio-ecological approach with biodiversity analysis, ecosystem economic valuation,
and measurement of environmental services to obtain a more comprehensive picture of the sustainability of
mangrove management in small island areas.

4. CONCLUSION

Based on the findings of this study, it can be concluded that the Ra’as community in Sumenep Regency,
East Java Province, utilizes nine mangrove species, namely Rhizophora stylosa, Sonneratia alba, Avicennia
marina, Lumnitzera racemosa var. racemosa, Ceriops tagal, Rhizophora apiculata, Bruguiera cylindrica,
Phemphis acidula, and Excoecaria agallocha, to fulfill various livelihood needs. The most frequently utilized
plant organ was the stem (26%), followed by the whole plant (21%), leaves (17%), fruits (15%), flowers (12%),
and roots, which represented the lowest proportion (9%). In terms of utilization methods, direct use was the most
dominant (27%), followed by burning (24%), while boiling, drying, grinding, cutting, and mixing were less
frequently practiced (each accounting for 9%). In addition to resource utilization, the community also
implements mangrove conservation through two main approaches: direct conservation, involving mangrove
planting in coastal areas, and indirect conservation, which is based on traditional beliefs, social norms, mystical
values, and village government regulations. These practices contribute to maintaining the sustainability of the
mangrove ecosystem. Future studies should investigate the relationship between traditional ecological
knowledge and mangrove ecosystem health through a more comprehensive social-ecological approach.
Furthermore, research on the economic valuation of mangrove ecosystem services and their contribution to the
well-being of coastal communities is needed to strengthen the foundation for community-based conservation
policies.
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