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Abstract. Siregar ES, Jumilawaty E, Tanjung M, Risnasari I, Basyuni M, Syafitri A, Hartanto A. 2025. Quantitative ethnobotany of 

mangrove plant uses by the coastal community of Sicanang Belawan, North Sumatra, Indonesia. Biodiversitas 26: 5181-5194. Sicanang 

Belawan, North Sumatra, Indonesia, harbors a mosaic of coastal and mangrove ecosystems that support local livelihoods. However, 

unsustainable extraction and the decline of ecotourism threaten both biodiversity and Traditional Ecological Knowledge (TEK). This 

study aimed to document mangrove plant species utilized by the Sicanang Belawan community and to apply quantitative ethnobotanical 

indices to identify species of cultural and livelihood significance. Fieldwork was conducted between November 2024 and January 2025 

in Belawan Sicanang Sub-district, Medan, North Sumatra, Indonesia. Ethnobotanical data were obtained through structured and open-

ended interviews with 71 informants selected by snowball sampling. Plant species were identified through guided forest walks and 

voucher specimens deposited at Herbarium Medanense (MEDA). Quantitative indices, including Relative Frequency of Citation (RFC), 

Cultural Importance (CI), Relative Importance (RI), and Cultural Value for ethnospecies (CVe), were calculated. The respondent pool 

was predominantly female (60.6%), though men reported significantly more plant uses. No significant differences were observed among 

age or occupation groups. A total of 19 plant species from 10 families were recorded. Fruits (32.43%), leaves (31.75%), and trunks 

(30.96%) were the most commonly used parts. The main use categories were food (185 reports), construction (176), animal fodder 

(104), fuel (96), and medicine (89). Nypa fruticans ranked highest across all indices (RFC: 0.887, CI: 2.535, RI: 0.929, CVe: 1.350), 

followed by Acanthus ilicifolius, highlighting their central role in livelihood, health, and material culture. These findings demonstrate 

the continued reliance of coastal communities on mangrove resources and highlight the value of traditional ecological knowledge in 

sustaining local livelihoods. Incorporating such knowledge into community-based conservation and mangrove management can 

strengthen ecological resilience and ensure the long-term sustainability of coastal ecosystems. 
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INTRODUCTION 

Indonesia, the world's largest archipelagic nation, 

comprises approximately 17,504 islands and a coastline 

extending more than 95,000 km. This coastal expanse 

supports about 3.2 million hectares of mangrove forests, 

ranging from narrow fringing belts to extensive complexes 

several kilometers wide. Mangroves represent one of the 

most diverse and ecologically significant vegetation 

systems in the tropics, with an estimated 202 associated 

plant species, including 89 tree species, 44 shrubs, 19 

lianas, 5 palms, 44 epiphytes, and one fern (Kusmana 

2018). Despite this richness, about 70% of Indonesia's 

mangroves have been degraded, primarily through 

aquaculture expansion, urbanization, and overexploitation 

(Friess et al. 2016). The ecological importance of 

mangroves for coastal protection, carbon storage, and 

biodiversity is well established; equally important, but less 

documented, is their role in sustaining cultural practices 

and livelihoods. 

Ethnobotanical studies in mangrove ecosystems 

highlight the close interdependence between communities 

and their surrounding flora. Globally, coastal peoples have 

long used mangrove species for food, medicine, fodder, 

fuel, and construction materials (Hossain and Islam 2015). 

In South and Southeast Asia, species such as Nypa 

fruticans, Avicennia marina, and Sonneratia alba recur as 

multipurpose resources, providing edible fruits, timber, 

traditional remedies, and materials for housing and 

handicrafts (Dejene et al. 2020; Suwardi et al. 2020). In 

Malaysia, Rhizophora and Bruguiera species are 

particularly valued for fuelwood and charcoal, while in the 

Philippines and Thailand, nipa palm sap is widely 

processed into sugar and alcohol (Albuquerque et al. 2019). 

These comparisons demonstrate both convergences and 

local adaptations, illustrating how ethnobotanical practices 

are shaped by ecology, economy, and culture. 

In Indonesia, ethnobotanical surveys across coastal 

regions reveal consistent reliance on mangroves for 

subsistence and commerce. Studies in Aceh and South 

Kalimantan emphasize the central role of N. fruticans fruits 

in food security and micro-enterprises (Suwardi et al. 

2020). In Java, communities harvest Avicennia and 

Rhizophora wood for fuel and construction (Damastuti et 
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al. 2023), whereas in Sulawesi, Sonneratia species are used 

as animal fodder and traditional medicine. However, most 

published works are descriptive, with limited application of 

quantitative indices that assess cultural salience and use 

diversity. Quantitative ethnobotany, employing indices 

such as Cultural Importance (CI) and Relative Frequency 

of Citation (RFC), provides a more rigorous basis for 

comparing species significance across communities (Tardio 

and Pardo-de-Santayana 2008). Yet such approaches 

remain rare in Indonesian coastal ethnobotany, and 

virtually absent for North Sumatra. 

Sicanang Belawan, located in North Sumatra, 

encompasses approximately 470 ha of mangroves with 29 

species documented (Syafitri et al. 2024). The community 

is multi-ethnic, including Javanese, Malay, Banjarnese, and 

Batak groups, with livelihoods centered on silvofishery, 

aquaculture, small-scale trade, and resource-based 

household industries (Ginting et al. 2021; Manurung et al. 

2021; Rais et al. 2021). Ecosystem services from 

mangroves underpin both local food security and economic 

resilience. However, the area also faces persistent 

anthropogenic pressures. Unsanctioned logging for fuel and 

construction, accumulation of unmanaged waste, and 

abandonment of ecotourism projects have weakened both 

ecological integrity and conservation potential (Ginting and 

Siregar 2020; Harefa et al. 2022; et al. 2024). Traditional 

Ecological Knowledge (TEK) in Sicanang is at risk. 

Although older generations retain knowledge of mangrove 

species and uses, intergenerational transmission is 

inconsistent, and younger residents increasingly depend on 

market goods rather than forest resources. This dynamic 

mirrors wider Southeast Asian trends, where 

undervaluation of TEK has contributed to resource decline 

(Tang and Gavin 2016). Despite the ecological and cultural 

importance of Sicanang's mangroves, systematic 

documentation of local ethnobotanical knowledge, 

particularly through quantitative approaches, remains 

lacking. 

Previous ethnobotanical studies in Indonesia have 

highlighted species lists and uses but rarely assessed 

cultural importance with standardized indices. In North 

Sumatra, research has focused on aquaculture, shrimp 

populations, and tourism potential, leaving a gap in 

understanding how communities interact with mangrove 

flora at a cultural and livelihood level. Without such 

knowledge, conservation strategies risk overlooking 

species that are central to local identity and resilience. This 

study aimed to document mangrove species utilized by the 

Sicanang Belawan community and to apply quantitative 

ethnobotanical indices to identify species of cultural and 

livelihood significance. By situating local knowledge 

within a broader comparative and methodological 

framework, the study provides insights essential for 

biocultural conservation and participatory management of 

mangrove ecosystems. 

MATERIALS AND METHODS 

Study area 

The research was conducted from November 2024 to 

January 2025 in Belawan Sicanang Sub-district, located at 

3°45'31.6"N and 98°39'06.0"E. Administratively, the area 

falls under Medan Belawan District, Medan City, North 

Sumatra, Indonesia, and covers a total area of 

approximately 1,510 ha (Figure 1). The region is 

geographically bordered by Belawan Bahari Sub-district to 

the east, Labuhan Deli Sub-district to the south, Hamparan 

Perak Sub-district to the west, and the Pantai and Belawan 

Rivers to the north. The population of Belawan Sicanang 

Sub-district was recorded at 17,775 individuals, comprising 

4,061 households, with 3,148 male-headed and 913 female-

headed households. The primary occupations of residents 

include employment in the fishing, farming, homemakers, 

and small-scale agriculture. The population is 

predominantly of Batak and Javanese ethnic backgrounds. 

Educational attainment is generally low, with most 

residents having completed only elementary or junior 

secondary school, although a minority have attained senior 

secondary or tertiary education. Islam is the dominant 

religion, followed by Christianity and, to a lesser extent, 

Buddhism. 

Sampling and informants 

A total of 71 informants were interviewed. Informants 

were identified through snowball sampling, a purposive, 

non-probability technique widely used in ethnobotany to 

recruit individuals with specific knowledge when expertise 

is unevenly distributed across a community (Alexiades and 

Sheldon 1996). Initial participants were recommended by 

village leaders and local Non-governmental organizations 

(NGOs), after which earlier interviewees referred 

additional respondents. Selection criteria emphasized 

individuals recognized locally for their knowledge of 

mangrove plants, including fishermen, farmers, 

homemakers, traders, and elders. This approach ensured 

coverage of both gender and occupational groups, while 

prioritizing knowledge depth. 

Data collection 

Two complementary tools were used: (i) Structured 

interviews and questionnaires, to document demographic 

characteristics, plant species used, plant parts utilized, and 

modes of application; and (ii) Open-ended interviews and 

guided walks, to allow in-depth accounts and contextual 

explanations of uses. These followed standard 

ethnobotanical field manuals (Alexiades and Sheldon 

1996). Prior to fieldwork, questionnaires and interview 

guides were piloted with three community members to 

ensure clarity, cultural appropriateness, and validity. Minor 

adjustments were made to improve phrasing. Informed 

verbal consent was obtained from all participants, and 

interviews were conducted in Bahasa Indonesia with local 

dialect translation when needed. Ethical standards followed 

institutional, national, and international guidelines for 

ethnobiological research, including the International 

Society of Ethnobiology (ISE) Code of Ethics. 
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Figure 1. Geographical location of the study area in Sicanang Village, Medan Belawan District, North Sumatra, Indonesia. The map 

indicates administrative boundaries, major rivers, and the extent of mangrove forest cover. A scale bar (km) and north arrow are 

included for spatial reference 

 

 

 

Plant identification and voucher specimens 

Guided walks with key informants were undertaken to 

verify plant identity and uses in situ. Voucher specimens 

with flowers and/or fruits were collected, identified using 

“Flora Malesiana” and regional references, and cross-

validated through botanical databases (World Flora Online, 

IPNI, POWO). Specimens were deposited at the Herbarium 

Medanense (MEDA), Universitas Sumatera Utara. 

Data analysis 

All interview data were organized in Microsoft Excel. 

Quantitative ethnobotanical indices were calculated to 

assess cultural significance: Use Reports (URs) is the total 

uses for the species by all informants (from i1 to iN) within 

each use-category for a species (s). This metric (Equation 

1) represents the cumulative count of informants who cited 

at least one use for a given species within a specific use-

category (NC), as well as the total number of distinct uses 

recorded in that category (u1 to uNC) (Prance et al. 1987). 

 

      [1] 

 

Cultural Importance (CI) index is calculated by dividing 

the total number of Use Reports (URs) for each species by 

the total number of informants, thereby accounting for both 

the frequency and diversity of uses attributed to each 

species (Equation 2) (Tardio and Pardo-de-Santayana 

2008). 

      [2] 

 

Frequency of Citation (FC) is the total number of 

informants who reported at least one use for a given plant 

species (Equation 3) (Prance et al. 1987). 

 

      [3] 

 

Number of Uses (NUs) is the total count of use reports 

across all categories for each respective species, while NC 

is the number of use categories (Equation 4) (Prance et al. 

1987). 

 

       [4] 

 

Relative Frequency of Citation (RFC) index for each 

species was calculated by dividing either the number of 

informants who mentioned the species (FC) or the total 

number of Use Reports (URs) by the total number of 

informants interviewed (N) (Equation 5) (Tardio and 

Pardo-de-Santayana 2008). 

 

     [5] 
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Relative Importance (RI) index for each species was 

calculated as the average of two standardized metrics: 

RFCs(max), which is the relative frequency of citation for the 

species (s) over the maximum; and RNUs(max), which is the 

relative number of uses for s over the maximum (Equation 

6) (Tardio and Pardo-de-Santayana 2008). 

 

     [6] 

 

The Use Value (UV) index is similar to CI except that it 

is calculated by summing the total number of UR for each 

species across all informants, without categorizing them by 

use types (Equation 7) (Tardio and Pardo-de-Santayana 

2008). 

 

     [7] 

 

Cultural Value (CVe) of an ethno-species represents one 

of three composite indices used to evaluate its cultural, 

practical, and economic significance. The index is derived 

from the following components: (i) Use Value Coefficient 

(UCe), defined as the number of distinct use categories 

reported for a given ethno-species (e) divided by the total 

number of potential use categories considered in the study; 

(ii) Informant Citation coefficient (ICe), calculated as the 

number of informants who recognized the ethno-species as 

useful divided by the total number of informants surveyed; 

(iii) Informant Use-Citation coefficient (IUce), defined as 

the total number of informants who cited specific uses of 

the ethno-species (e) divided by the total number of 

informants (Equation 8) (Reyes-Garcia et al. 2006). 

Quantitative ethnobotanical analyses and chord diagrams 

were performed using functions from the ggplot2 package 

within the ethnobotany R package in R version 4.5.1. An 

alluvial plot was constructed using OriginPro® 2025b 

software. 

 

    [8] 

RESULTS AND DISCUSSION 

Informant demographics 

A total of 71 informants from the coastal community of 

Sicanang participated in the study, with demographic 

details including age, gender, educational background, 

ethnic affiliation, occupation, and length of residence 

summarized in Table 1. The informant pool was 

predominantly female (60.56%), while male informants 

comprised 39.44% of the total. A two-tailed independent 

sample t-test revealed a statistically significant difference 

in plant knowledge between males and females (t: 2.14, p: 

0.036), with male informants reporting a higher mean 

number of utilized plants (6.64) compared to females 

(5.51). The distribution of age among informants was 

largely dominated by adults between 25 and 55 years. 

Specifically, middle-aged adults (35-44 years) accounted 

for 30.99%, older adults (45-54 years) 23.94%, and young 

adults (25-34 years) 19.72%. Other age groups, including 

adolescents, elders, and children, represented the 

remainder. However, Welch's ANOVA test indicated no 

significant difference in ethnobotanical knowledge across 

these age groups (p: 0.625), suggesting consistent and 

effective knowledge transmission across generations. 

Gender differences in ethnobotanical knowledge have 

yielded mixed results across studies. While some meta-

analyses suggest no significant global disparity between 

men's and women's medicinal plant knowledge (Torres-

Avilez et al. 2016), other research highlights that women, 

particularly from older generations, tend to possess more 

extensive knowledge of local flora and their medicinal 

applications (Voeks 2007). Ethnobotanical knowledge is 

not only gendered but also shaped by the local context and 

specific categories of plant use. For instance, women are 

often more knowledgeable about edible and medicinal 

plants due to their roles in household healthcare and food 

preparation. In comparison, men typically acquire greater 

expertise in plants used for construction, fuel, and other 

utilitarian purposes (Camou-Guerrero et al. 2008). 
 

 

 

Table 1. Demographic characteristics of the informants in the 

study area 

  

Parameter Category Number 
Frequency 

(%) 

Gender Male 28 39.44 

 Female 
 

43 60.56 

Age (in 

years) 

Children (<14) 5 7.04 

Adolescents (15-24) 4 5.63 

Young adults (25-34) 14 19.72 

Middle-aged adults (35-44) 22 30.99 

Older adults (45-54) 17 23.94 

Elders (>55) 
 

9 12.68 

Education Elementary school 30 42.25 

 High school 39 54.93 

 Diploma and graduates 
 

2 2.82 

Ethnic 

group 

Aceh 1 1.41 

Banjar 10 14.08 

Batak 4 5.63 

Jawa 29 40.85 

Karo 2 2.82 

Mandailing 7 9.86 

Melayu 13 18.31 

Minang 
 

5 7.04 

Occupation Fishermen and farmers 23 32.39 

 Homemakers 29 40.85 

 Laborers 5 7.04 

 Students 6 8.45 

 Traders and small 

businesses 
 

8 11.27 

Length of 

residence 

≤5 years 1 1.41 

6-10 years 5 7.04 

11-15 years 6 8.45 

16-20 years 2 2.82 

>20 years 57 80.28 
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In the present study, male respondents exhibited higher 

knowledge of mangrove plant species and their uses 

compared to females. This may reflect gendered patterns of 

daily activities and labor divisions in coastal communities, 

where men are more directly engaged in fishing, boat 

making, charcoal (firewood) production, and other 

resource-based livelihoods that rely on mangrove 

ecosystems (Robinson 2016). Men are more likely to 

interact regularly with mangrove habitats, leading to 

greater familiarity with specific species and their functional 

applications (Treviño 2022). Additionally, cultural norms 

in some regions may restrict women's mobility in accessing 

forested coastal areas, further limiting their exposure to and 

experiential knowledge of mangrove resources (Lawless et 

al. 2019).  

Age is often considered a contributing factor in shaping 

TEK, with older individuals generally assumed to possess 

more extensive ethnobotanical knowledge due to prolonged 

experiential learning and intergenerational transmission 

(Pfeiffer and Butz 2005). However, findings on the 

relationship between age and ethnobotanical knowledge 

remain inconclusive. Some studies report no significant 

age-related variation in ethnobotanical knowledge 

(Ndavaro et al. 2024), while others suggest a positive 

correlation between age and knowledge accumulation 

(Hopkins et al. 2015). In the present study, no significant 

differences in ethnobotanical knowledge were observed 

across age groups. This relatively uniform distribution of 

knowledge may be attributed to the long-term residence of 

most respondents in the study area, where the majority of 

participants had lived for more than two decades (Table 1). 

Such extended habitation suggests that at least one full 

generation has matured in place, allowing for widespread 

access to and transmission of local plant knowledge within 

families and communities, regardless of age. This stability 

may facilitate the horizontal and intergenerational sharing 

of ethnobotanical knowledge, leading to a more equal 

distribution of information across age cohorts. 

In terms of educational background, the majority of 

informants had completed senior high school or equivalent 

(54.93%), followed by those who had completed 

elementary school (42.25%). Only a small proportion 

(2.82%) had received higher education at the tertiary level. 

Eight ethnic groups were represented in the study area, 

with the Javanese making up the largest proportion 

(40.85%), followed by Malay (18.31%) and Banjarnese 

(14.08%). Other ethnic groups, including Batak, 

Mandailing, Karo, Minangkabau, and Aceh, comprised the 

remainder. Occupationally, homemakers constituted the 

largest group (40.85%), followed by fishermen and farmers 

(32.39%), traders and small business operators (11.27%), 

students (8.45%), and laborers (7.04%). Consistent with the 

age group analysis, the ANOVA test revealed no 

statistically significant difference in the number of plant 

species cited by informants across occupational categories 

(p: 0.139). This suggests that the informants' primary 

livelihood activities did not strongly influence 

ethnobotanical knowledge. With respect to the length of 

residence, the majority of informants (80.28%) had lived in 

the area for more than 20 years, reflecting long-term 

engagement with the local environment and its plant 

diversity. A smaller proportion of participants reported 

shorter residence durations: 11-15 years (8.45%), 6-10 

years (7.04%), 16-20 years (2.82%), and ≤5 years (1.41%). 

These results suggest that prolonged residence may play a 

role in the accumulation and continuity of local 

ethnobotanical knowledge in Sicanang, even though other 

demographic parameters showed no statistically significant 

differences or could not be tested due to limited sample 

size and categorical representation. 

List of mangrove species in Sicanang Belawan 

A total of 19 plant species belonging to 10 families 

were cited as being utilized by the coastal community in 

Sicanang (Table 2). The family Rhizophoraceae was the 

most represented, comprising 6 species, followed by 

Acanthaceae (4 species), Combretaceae and Lythraceae (2 

species each), and one species each from Arecaceae, 

Asteraceae, Euphorbiaceae, Pteridaceae, and Rubiaceae. 

Based on their ecological classification, the majority of the 

recorded species (e.g., Rhizophora apiculata, Bruguiera 

gymnorhiza, Ceriops tagal, S. alba) are true mangroves, 

which are obligate species adapted to intertidal zones with 

specialized morphological and physiological traits. Others, 

such as Pluchea indica and Acrostichum aureum, are 

classified as mangrove associates, typically found in the 

periphery of mangrove forests and exhibiting less salt 

tolerance. Growth habits across the listed species include 

trees (e.g., A. marina, Rhizophora stylosa), shrubs 

(Scyphiphora hydrophylacea), palms (N. fruticans), ferns 

(A. aureum), and herbaceous plants (P. indica). The 

number of species recorded in Sicanang (19 species, 10 

families) is relatively high compared to other coastal 

ethnobotanical surveys in Indonesia. For example, Safitri et 

al. (2024) documented only 11 mangrove species in Siak, 

Riau, while Arbiastutie et al. (2021) reported 13 

medicinally relevant species in West Kalimantan. 

Conversely, higher richness was noted in East Lampung, 

where 22 species from 12 families were recorded (Duryat 

et al. 2024). The dominance of Rhizophoraceae in Sicanang 

is consistent with patterns observed across Indonesia 

(Arbiastutie et al. 2021; Duryat et al. 2024), reflecting both 

the ecological abundance and the high utility of this family, 

particularly for construction and fuelwood. The dominance 

of Acanthaceae species, particularly Acanthus ilicifolius, 

reflects the importance of medicinal resources, as also 

highlighted in Lampung Timur (Duryat et al. 2024). The 

inclusion of mangrove associates such as P. indica and A. 

aureum further illustrates how local communities extend 

their ethnobotanical repertoire beyond strict mangroves, a 

pattern also observed in Belitung, where associates such as 

Lumnitzera littorea were noted as key resources for bee-

keeping systems (Hayati et al. 2024). This indicates that 

cultural salience is not limited to major mangrove taxa, but 

also involves edge species with specialized functions. 

Differences in recorded species richness among sites likely 

reflect a combination of ecological and methodological 

factors. Ecologically, the extent and condition of mangrove 

forests vary: Sicanang comprises approximately 470 ha 

with 29 mangrove species documented in vegetation 
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surveys (Syafitri et al. 2024), whereas the Siak mangroves 

are smaller and more degraded, which may explain their 

lower recorded diversity (Safitri et al. 2024). 

Methodologically, some studies focus specifically on 

medicinal plants (e.g., Arbiastutie et al. 2021), which 

narrows the spectrum of recorded taxa, while others 

include comprehensive vegetation analyses (Duryat et al. 

2024). Our study was based on ethnobotanical interviews 

and guided forest walks rather than a full ecological 

inventory, which may have limited the detection of less 

commonly used species. Thus, the 19 species reported here 

should be interpreted as those that are 'culturally salient' 

and 'used', rather than representing the full floristic 

diversity of Sicanang's mangroves. 

Plant parts utilized 

As shown in Figure 2, fruits (32.43%), leaves (31.75%), 

and trunks (30.96%) were the most frequently cited parts, 

while bark, roots, flowers, and sap were rarely mentioned 

(<5%). This triad reflects the multifunctionality of 

mangrove resources, balancing consumable organs with 

structural materials. Fruits contribute both dietary and 

medicinal value, being consumed fresh, processed into 

syrups, or used in ritual practices (Dejene et al. 2020; 

Suwardi et al. 2020). Their prominence, also noted in Aceh 

and Northeast India (Suwardi et al. 2020; Tynsong et al. 

2020), is likely tied to the abundance of culturally salient 

species such as N. fruticans and S. alba. Leaves are 

similarly versatile, widely applied in household medicine 

and food preparation, often under women's care (Voeks 

2007), with uses ranging from wound healing to metabolic 

disorders, echoing findings elsewhere in Indonesia 

(Rambey et al. 2024). Trunks, meanwhile, remain 

indispensable for construction, artisanal tools, and firewood 

(Kharwal and Rawat 2009), with occasional medicinal 

applications (Chassagne et al. 2016). Comparable reliance 

on mangrove timber has been observed in Kalimantan and 

Malaysia (Damastuti et al. 2023), though such practices 

raise sustainability concerns where overharvesting occurs. 

The balance between consumable and structural uses 

illustrates a livelihood strategy adapted to subsistence and 

material needs. Unlike regions where traditional ecological 

knowledge is eroding (Tang and Gavin 2016), our data 

showed no age-related knowledge gaps, suggesting stable 

intergenerational transmission in Sicanang. Variations from 

other studies likely reflect ecological conditions and 

resource availability; for instance, trunk reliance here may 

stem from limited access to external timber sources. 

Nevertheless, the study is constrained by its short survey 

period and snowball sampling, which may underrepresent 

seasonal or less common practices. Longitudinal and 

participatory approaches would help capture temporal 

dynamics and rare uses more comprehensively. The 

underutilization of other plant parts has also been reported 

in other mangrove ethnobotanical studies (Bandaranayake 

1998; Walters et al. 2008). Bark and roots, although rich in 

tannins and secondary metabolites, are less accessible and 

often associated with bitter or toxic compounds, which may 

limit their dietary and medicinal use compared to fruits and 

leaves (Bandaranayake 1998). Harvesting roots can also 

damage plant stability, making them less practical for 

sustainable use (Walters et al. 2008). Flowers, while 

ecologically important for pollinators, are typically 

available only seasonally and provide limited biomass, 

explaining their marginal role in local uses. Similar 

perceptions were reported in Xishuangbanna, China, where 

edible flowers were considered less culturally useful than 

leafy vegetables because of their small size and limited 

roles in local traditions (Zhang et al. 2023). 

Categorization of plant uses by Sicanang community 

with the emphasize on medicinal benefits. 

Use Reports (URs) are a basic indicator in ethnobotany 

that reflects the number of citations provided by informants 

for a particular use associated with a given plant species. It 

serves as a proxy for measuring the relative importance or 

cultural salience of species and their applications within a 

community. In this study, the consolidated UR data 

revealed a total of 769 individual citations across 19 

mangrove species, as reported by 71 respondents (Figure 

3). The classification of uses adheres to standard categories 

used in economic botany, resulting in ten distinct use 

categories: ANI: Animal food, CON: Construction, ENV: 

Environmental uses, FOO: Food, FUE: Fuel, MAT: 

Materials, MED: Medicines, POI: Poisons, SOC: Social 

uses, and TOO: Tools. Among these categories, the highest 

number of use reports was documented under food (185 

reports), followed by construction (176), animal food 

(104), fuel (96), medicines (89), and tools (77). The 

remaining categories each recorded fewer than 30 use 

reports. 
 

 

 

Table 2. Species list, families, and common names of cited plants 

used by Sicanang community in North Sumatra, Indonesia 

 

Family Botanical name Vernacular name 

Acanthaceae Acanthus ilicifolius Jeruju, Duri-duri 

Acanthaceae Avicennia alba  Api-api hitam 

Acanthaceae Avicennia marina  Api-api putih, 

Api-api jambu 

Acanthaceae Avicennia marina var. 

rumphiana 

Api-api kuning 

Arecaceae Nypa fruticans  Nipah 

Asteraceae Pluchea indica Beluntas 

Combretaceae Lumnitzera littorea Teruntun merah 

Combretaceae Lumnitzera racemosa Teruntun putih 

Euphorbiaceae Excoecaria agallocha  Buta-buta 

Lythraceae Sonneratia alba Prepat 

Lythraceae Sonneratia caseolaris  Berembang 

Pteridaceae Acrostichum aureum  Piyai 

Rhizophoraceae Rhizophora apiculata Bakau merah 

Rhizophoraceae Rhizophora mucronata Bakau gajah, 

Bakau daun besar 

Rhizophoraceae Rhizophora stylosa Bakau hijau 

Rhizophoraceae Bruguiera cylindrica  Bakau putih 

Rhizophoraceae Bruguiera gymnorhiza Bakau mata 

buaya 

Rhizophoraceae Ceriops tagal  Tengar 

Rubiaceae Scyphiphora hydrophylacea Cingam 
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Figure 2. Proportion of plant parts of mangrove species used by the Sicanang community in North Sumatra, Indonesia (N: 71 

informants). Data are based on the total number of Use Reports (URs) 

 

 

 

 
 

Figure 3. Chord diagram illustrating the relationships between reported plant species and their respective utilization categories by the 

Sicanang community in North Sumatra, Indonesia. The upper semicircle represents eleven categories (ANI: Animal food, CON: 

Construction, ENV: Environmental uses, FOO: Food, FUE: Fuel, MAT: Materials, MED: Medicines, POI: Poisons, SOC: Social uses, 

TOO: Tools). In contrast, the lower semicircle displays the 19 plant species. The width of each colored arc is proportional to the number 

of Use Reports (URs), indicating the frequency of citation for each plant and use category 
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In the food (FOO) category, N. fruticans (58 reports) 

and S. alba (53 reports) were the most frequently cited 

species. This dominance is likely attributed to the edibility 

of their fruits, which are either consumed directly or 

processed into various food products such as dodol 

(traditional confectionery), fruit jams, and syrups. The 

processed forms of mangrove-derived products from fruits, 

as Non-Timber Forest Products (NTFP), have been found 

to extend shelf life and diversify the dietary options 

available to local communities. Moreover, these value-

added products contribute to enhancing the economic 

potential of mangrove resources, thereby serving as a 

catalyst for the growth of local livelihood sectors 

(Abubakar et al. 2024; Lukman et al. 2025). For the 

construction (CON) category, N. fruticans again emerged 

as the most documented species (50 reports), followed by 

A. marina (25 reports). The structural uses were distributed 

among several species and typically involved materials 

derived from foliar parts and timber. These plant parts are 

traditionally used as raw materials for constructing 

foundation piles, fencing, footbridges, poles, and other 

infrastructural components vital to coastal living. Nipa 

palm (N. fruticans) has been recognized as a multipurpose 

mangrove species traditionally utilized for various 

functions, including roof thatching, food, medicine, and 

fuel (Hossain and Islam 2015). In addition to its versatility, 

the species is a good source for charcoal production, 

although no report was obtained in our study. In addition, 

the high estimated biomass yield reaching 6 Mt/ha in a year 

further supports its prominent role in traditional 

construction and energy applications within coastal 

communities (Wijana et al. 2023). In the animal food or 

fodder category, mangrove species were primarily utilized 

as green fodder for livestock, particularly goats, using fresh 

or dried foliar biomass. 

A smaller subset was processed into fish feed in the 

form of pellets. The most dominant species in this category 

were S. caseolaris (34 reports) and S. alba (25 reports), 

reflecting their suitability and availability as forage 

resources in mangrove ecosystems. Several species within 

the genus Sonneratia have been traditionally utilized as 

fodder, particularly for ruminants. Among these, S. alba 

has shown potential as a supplementary feed source. When 

combined with Leucaena leucocephala leaves, the 

inclusion of S. alba was found to enhance production 

performance in Peranakan Ettawa goats compared to 

single-feed formulations (Kardiandi et al. 2021). Although 

the crude protein content of S. alba leaves is relatively 

lower than that of other conventional forage species, 

chemical analyses have indicated that they exhibit 

considerable in-vitro dry matter degradability and volatile 

fatty acid production (Agustina et al. 2014). Therefore, the 

presence of S. caseolaris and S. alba holds potential as an 

alternative fodder resource for livestock management in 

coastal and mangrove-adjacent farming systems. 

According to the utilization of mangrove plants in the 

fuel (FUE) category, three species were highly reported, 

i.e., A. marina (23 reports), R. apiculata (18 reports), and 

A. alba (17 reports), and others mainly as firewood and 

charcoal. Several mangrove species have long been 

recognized as timber-producing plants, with specific uses 

varying depending on their availability in nature and 

regional differences. In general, genera such as Aegiceras, 

Avicennia, Bruguiera, Camptostemon, Ceriops, 

Conocarpus, Cynometra, Heritiera, Kandelia, 

Laguncularia, Lumnitzera, Rhizophora, Scyphiphora, 

Sonneratia, and Xylocarpus have been identified as sources 

of high-quality firewood and charcoal. Among these, 

Rhizophora species are considered to provide the best-

quality fuelwood due to their high wood density, typically 

exceeding 800 kg/m³, thus classified as very hard wood 

(Numbere 2020). In the context of this study, A. marina 

was more commonly utilized, likely due to its greater 

accessibility in the area and relatively easier harvesting 

compared to R. apiculata. Interestingly, the medicine 

(MED) category, often a central theme in ethnobotanical 

studies, ranked fourth in terms of total use reports, with 89 

citations. This shows the community's reliance on 

mangrove species for therapeutic purposes, although 

perhaps to a lesser extent than food, fuel, or construction-

related uses. A summary of the medicinal use data, 

including specific plant parts, species involved, modes of 

preparation, and associated therapeutic effects, is illustrated 

in Figure 4. 

The alluvial diagram illustrates that among the various 

plant parts employed in ethnomedicinal practices, the 

leaves were the most extensively utilized, encompassing a 

wide array of mangrove species such as A. aureum, A. 

ilicifolius, A. alba, A. marina, A. marina var. rumphiana, 

N. fruticans, P. indica, and S. caseolaris. The findings 

reflect a fundamental principle in traditional 

ethnomedicine, wherein leaves are frequently prioritized 

owing to their richness in bioactive secondary metabolites 

such as flavonoids, terpenoids, and polyphenols, 

compounds with well-established anti-inflammatory, 

antioxidant, and antimicrobial activities (Twaij and Hasan 

2022; Neneng et al. 2025). The primary preparation 

methods involving leaves included direct consumption 

(chewing), infusions, and poultices. These methods were 

used to treat wound-related conditions, rheumatoid 

arthritis, itching, and low back pain, ailments often linked 

to inflammatory or dermal dysfunctions. Such practices 

indicate a community-based understanding of plant-based 

therapeutic efficacy, aligned with symptom-specific relief 

strategies rooted in empirical knowledge. 

Indian camphorweed (P. indica) was identified as the 

species with the broadest spectrum of medicinal uses, with 

its leaves serving as the principal plant part utilized. 

Preparations typically involved chewing, poultices, and 

infusions. The species was traditionally employed to 

manage a range of metabolic and gastrointestinal disorders, 

including diabetes, diarrhea, hemorrhoids, hypertension, 

and hyperlipidemia. Based on the pathophysiological 

overlaps among these disorders, particularly those 

involving oxidative stress and systemic inflammation, the 

therapeutic applications of P. indica suggest the presence 

of phytochemicals with potential hypoglycemic, 

antihypertensive, or hypolipidemic effects. These 

bioactivities have been attributed to the presence of various 

phytochemical constituents, including caffeoylquinic acid 
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derivatives, flavonoids, lignans, phenolics, sterols, 

terpenes, and thiophenes (Ibrahim et al. 2022). Beyond the 

more common ailments, several distinctive uses were also 

documented for P. indica, including the treatment of 

myopia, an uncommon application in ethnobotanical 

records in Indonesia. In contrast, Ayurvedic approaches 

and Indian ethnomedicinal practices have been well-

documented for their application in the treatment of 

myopia, a common refractive disorder. These traditional 

systems have reported improvements in visual acuity 

through the use of various herbal formulations, suggesting 

their potential relevance for ocular therapy (Dagar et al. 

2024). While current scientific evidence linking P. indica 

to visual health remains limited, this usage may reflect 

traditional insights into ocular or neurological health, 

requiring further investigation into its potential 

neuroprotective or microvascular effects.  

Milky mangrove (Excoecaria agallocha), though less 

frequently cited, was exclusively used for snakebite 

treatment through the direct application of its sap. 

Snakebite-induced morbidity and mortality remain critical 

sociomedical concerns in many tropical regions. Due to the 

limited accessibility of healthcare facilities and the 

unavailability of antivenom outside hospital settings, rural 

communities often rely on traditional healers and plant-

based remedies (Kadali et al. 2015). In this context, the 

traditional use of E. agallocha as an antivenin plant 

requires further empirical investigation, particularly given 

the lack of comprehensive pharmacological evidence 

supporting its efficacy in snakebite treatment. 

Phytoconstituents such as alkaloids, cinnamic acid 

derivatives, coumarins, curcuminoids, flavonoids, steroids, 

and triterpenoids have been reported to exhibit antivenom 

properties against snake toxins (Kumar et al. 2025). 

Previous studies involving related taxa within the 

Euphorbiaceae family, namely Acalypha indica and Croton 

urucurana, have also documented their traditional and 

pharmacological use in the treatment of snakebite 

envenomation (Shirwaikar et al. 2004; Gomes et al. 2010). 

However, a study reported the toxic properties of its latex 

(sap), especially when derived from the bark, which was 

known to cause temporary blindness, hence called "blind-

your-eye mangrove" (Mondal et al. 2016). These 

contrasting findings need scientific evaluation to clarify the 

potential and limitations of this species as an 

ethnomedicinal resource (Chan et al. 2018). 

The fruits of A. ilicifolius were also cited in the 

treatment of toothache and sore throat, primarily through 

oral consumption (chewing) and infusions. These 

applications are consistent with the known astringent and 

antimicrobial properties in mangrove plants, which may 

alleviate mucosal inflammation and inhibit oral pathogens 

(Álvarez-Vásquez et al. 2022). The species was also 

associated with the treatment of boils, potentially 

attributable to the antiseptic nature of its sap. Several 

phytoconstituents isolated from A. ilicifolius have been 

associated with relevant biological activities. These include 

acanthicifoline, p-coumaric acid, lignan glycosides, and 

phenylethanol glycosides (Zakaria et al. 2024).  

 

 

 

 
 

Figure 4. Alluvial plot illustrating the relationship between different plant parts and species used in traditional medicine, their modes of 

preparation, and associated therapeutic applications 
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The fruits and fruit peels of N. fruticans were reported 

in the management of diabetes via oral consumption, 

possibly reflecting their traditional role as a natural 

alternative to refined sugar, suitable for individuals with 

restricted glucose intake (Fitri et al. 2023). Wound healing 

represents one of the most commonly reported medicinal 

properties associated with mangrove plants, likely due to 

its relevance to daily physical activities and the importance 

of accessible first-line treatments in local communities. 

Mangrove species are known to produce a diverse array of 

bioactive compounds such as alkaloids, terpenoids, 

flavonoids, and polyphenols, that contribute to multiple 

phases of the wound healing process, including 

inflammation, cell proliferation, and tissue remodeling 

(Singh et al. 2023; Thomas et al. 2024). These 

phytochemicals often exhibit antioxidant, antimicrobial, 

and anti-inflammatory activities, which are essential for 

optimal wound repair. Moreover, compared to conventional 

synthetic drugs, plant-derived therapies tend to demonstrate 

lower toxicity, improved safety profiles, and greater cost-

effectiveness, making them particularly valuable in 

resource-limited settings (Yadav et al. 2024). 

Quantitative ethnobotanical analysis of mangrove 

plants by the Sicanang community 

Building upon the categorization of plant uses, 

quantitative ethnobotanical analysis was conducted to 

identify the most culturally significant mangrove species in 

Sicanang systematically. This approach provides a 

multidimensional perspective by integrating measures of 

versatility, frequency of citation, and consistency of 

knowledge across informants. Use Reports (URs) serve as 

a preliminary indicator of how often a species was 

mentioned across all uses and respondents. The species 

with the highest number of UR was N. fruticans (180 

reports), followed by A. ilicifolius (86), S. alba (84), A. 

marina (82), and S. caseolaris (75). All other species were 

cited in fewer than 60 reports (Figure 5). 

 

 

 

 
 

Figure 5. Radial plots illustrating the plant species utilized by the Sicanang community in North Sumatra, Indonesia, based on three 

ethnobotanical parameters: Frequency of Citations (FCs), Number of Uses (NUs), and Use Reports (URs). Each axis represents one 

species, with scale values indicating the total number of reports or categories 
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The dominance of N. fruticans in terms of total reports 

highlights its widespread integration in various traditional 

health practices. Frequency of Citation (FC) represents the 

number of informants who mentioned a given species, 

thereby reflecting its overall familiarity or popularity 

within the community. The three most frequently cited 

species were N. fruticans (63 citations), S. alba (59), and A. 

ilicifolius (53), while the remaining species received fewer 

than 50 citations. This metric emphasizes the broad 

recognition and accessibility of these taxa among local 

users. Number of Uses (NUs) indicates the breadth of 

ethnomedicinal applications attributed to each species. 

Notably, R. mucronata, R. apiculata, and S. caseolaris each 

recorded seven distinct use categories, underscoring their 

diverse roles across multiple ailment classifications, despite 

lower frequencies of citation. To further quantify the 

relative importance of each species, four standardized 

ethnobotanical indices were utilized: Relative Frequency of 

Citation (RFC), cultural Importance (CI), Relative 

Importance (RI), and Cultural Value for ethno-species 

(CVe) index. These indices allow a multidimensional 

assessment that incorporates not only how often a species 

is cited but also how versatile and valued it is across uses 

and users (Table 3). Again, N. fruticans ranked highest 

across all metrics, with an RFC of 0.887, CI of 2.535, RI of 

0.929, and CVe of 1.350, affirming its central role in local 

uses. Its high citation frequency, broad use categories, and 

strong cultural value support its prioritization for future 

pharmacological studies. 

Acanthus ilicifolius followed in second place, indicated 

by a robust CI (1.211) and RI (0.849), reflecting both its 

popularity and breadth of use. Similarly, S. caseolaris 

ranked third, notable for its relatively high RI (0.881), 

suggesting its broad application across medicinal 

categories, even if the citation count was moderate. 

Sonneratia alba placed fourth, driven by strong 

performance in RFC and CI, whereas A. marina, in fifth 

place, showed moderate scores across all indices, 

indicating consistent though not exceptional 

ethnomedicinal utility. Species such as R. apiculata, A. 

alba, and E. agallocha held intermediate positions, with 

moderate RFCs and cultural importance but narrower use 

spectra. On the lower end of the ranking, species such as P. 

indica, despite being associated with unique and 

pharmacologically relevant uses (e.g., for myopia or 

metabolic conditions), were cited less frequently, resulting 

in low CI and RI scores. This discrepancy may reflect 

limited local knowledge or niche applications rather than 

reduced therapeutic potential. Species such as S. 

hydrophylacea, L. littorea, L. racemosa, C. tagal, R. 

stylosa, and B. cylindrica ranked lowest across all indices, 

suggesting minimal ethnomedicinal recognition in the 

studied region. These taxa may either be underutilized or 

primarily serve ecological rather than medicinal roles 

within the local context.  

The Cultural Value for ethno-species index (CVe), 

which integrates use diversity, citation frequency, and 

Cultural Importance (CI) into a composite measure of 

overall species significance, has not yet been widely 

applied in quantitative ethnobotanical studies, particularly 

in the context of mangrove ecosystems. This metric 

provides additional strength in identifying the highest-

ranking species within local utilization systems, especially 

when studies involve a large number of plant taxa. Recent 

applications demonstrate its potential in strengthening 

ethnobotanical assessments. For instance, Ageratina 

adenophora (CVe: 0.031) was highlighted as a unique 

ethnospecies among 85 medicinal plants documented in 

Senapati and Kangpokpi Districts, Manipur, India 

(Gangurde et al. 2025).  

 

 
 

Table 3. The most valuable plants in Sicanang based on quantitative ethnobotanical indices 

 

Species 
Ethnobotanical indices 

Overall ranking 
RFC CI RI CVe 

Nypa fruticans 0.887 2.535 0.929 1.350 1 

Acanthus ilicifolius 0.746 1.211 0.849 0.543 2 

Sonneratia caseolaris 0.676 1.056 0.881 0.500 3 

Sonneratia alba 0.831 1.183 0.825 0.492 4 

Avicennia marina 0.549 1.155 0.738 0.381 5 

Rhizophora apiculata 0.507 0.803 0.786 0.285 6 

Avicennia alba 0.408 0.746 0.659 0.183 7 

Excoecaria agallocha 0.310 0.479 0.532 0.074 8 

Rhizophora mucronata 0.197 0.408 0.611 0.056 9 

Avicennia marina var. rumphiana 0.155 0.352 0.516 0.033 10 

Bruguiera gymnorhiza 0.183 0.296 0.317 0.016 11 

Pluchea indica 0.155 0.211 0.302 0.010 12 

Acrostichum aureum 0.113 0.113 0.278 0.004 13 

Scyphiphora hydrophylacea 0.085 0.085 0.262 0.002 14 

Lumnitzera littorea 0.085 0.099 0.190 0.002 14 

Lumnitzera racemosa 0.028 0.028 0.159 0.000 - 

Ceriops tagal 0.014 0.028 0.151 0.000 - 

Rhizophora stylosa 0.014 0.028 0.151 0.000 - 

Bruguiera cylindrica 0.014 0.014 0.079 0.000 - 

Notes: RFC: Relative Frequency of Citation, CI: Cultural Importance, RI: Relative Importance, CVe: Cultural Value for ethnospecies
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Similarly, Mangifera indica (CVe: 0.883) emerged as 

the most culturally significant species among 71 home-

garden plants supporting basic Javanese subsistence needs 

in Kediri District, East Java, Indonesia (Afrianto 2025). 

Another study reported that Vigna unguiculata subsp. 

dekindtiana (Cve: 0.703) among other species' varieties (20 

accessions), held exceptional cultural salience in Tanzania, 

surpassing other wild cowpeas due to its multifunctional 

uses and high frequency of citation (Godlove et al. 2025). 

Collectively, these examples emphasize that the CVe index 

can serve as a robust complementary metric for evaluating 

species importance, offering deeper insights into cultural 

preferences, excessive weight to the diverse uses, and 

priorities that may not be fully captured by traditional 

indices (Shaheen et al. 2017). However, the use of CVe in 

this study should be interpreted with caution. First, the 

relatively small sample size (71 informants) may limit the 

statistical generalizability of the findings, particularly for 

species with low citation frequencies. Second, the CVe 

metric, while integrative, remains sensitive to sample 

heterogeneity and uneven knowledge distribution within 

communities. Finally, the absence of comparative CVe data 

from other mangrove-dependent communities constrains 

broader generalization, highlighting the need for cross-

regional studies to evaluate its robustness in different 

cultural and ecological contexts. Despite these limitations, 

the integration of CVe into mangrove ethnobotany 

represents an important methodological advancement, 

offering a more nuanced understanding of species 

importance and community reliance within coastal socio-

ecological systems.  

In conclusion, this study documented the ethnobotanical 

knowledge of the Sicanang Belawan coastal community, 

highlighting the use of 19 mangrove species across food, 

medicine, construction, fuel, and animal fodder. Nypa 

fruticans and A. ilicifolius emerged as the most culturally 

significant species, underscoring their potential as flagship 

taxa for conservation and livelihood-based initiatives. 

Gender differences in plant knowledge were evident, while 

age and occupation did not significantly influence 

knowledge distribution, reflecting context-specific patterns 

of expertise. To strengthen the link between TEK and 

conservation, several strategies are recommended: (i) 

promote N. fruticans as a conservation flagship through 

sustainable product development and ecotourism; (ii) 

establish community-led mangrove nurseries, especially for 

culturally important species such as A. ilicifolius; (iii) 

integrate ethnobotanical education into local schools to 

safeguard intergenerational knowledge transfer; (iv) 

involve residents directly in monitoring, restoration, and 

policy dialogues to enhance stewardship. These measures 

would not only preserve mangrove biodiversity but also 

reinforce the adaptive capacity, identity, and resilience of 

coastal communities. 
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