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and play vital roles in shoreline stabilization, biodiversity
support, and ecosystem protection [2,6]. These forests are
made up of plant species adapted to harsh conditions such
as salt spray, strong winds, nutrient-poor soils, and erosion.
Salt spray, in particular, influences plant structure and
distribution, with species developing thick leaves and
salt-resistant features [7,8]. Their windswept canopies help
deflect wind, reducing storm damage and supporting
microclimate stability for understory plants [5, 9]. Studies
have shown that beach forests can reduce coastal exposure
to extreme weather by up to 28%, enhancing resilience for
shoreline communities [10].

Beyond their ecological functions, beach forests serve as
critical resources for human communities [10,11].
Historically, these forests have contributed significantly to
human survival and livelihood. During periods such as the
Civil War, coastal trees were utilized for constructing ship
hulls and frames [11]. Species like Yaupon were used as
tea substitutes, while the berries and leaves of Wax Myrtle
(Myrica cerifera) were employed in candle-making. Some
Myrica species found in moist lowlands were also used in
dyeing wool [12]. This pattern of human reliance on
coastal forests is also evident in the Philippines, where
extensive coastlines support a diversity of beach forest
species that continue to play vital ecological and economic
roles [13]. The Philippines, an archipelagic country, has
one of the longest discontinuous coastlines in the world,
measuring approximately 36,289 kilometers [14,15]. The
country’s beach forests are predominantly composed of
species such as Terminalia catappa, Casuarina
equisetifolia, Barringtonia asiatica, Sonneratia caseolaris,
Acacia farnesiana, and Erythrina orientalis [16,17,18].
These species are notable for their ecological and
economic value. For example, Talisay (Terminalia
catappa) produces edible seeds rich in zinc, which can be
consumed raw or roasted [19]. Its leaves are traditionally
used to treat coughs, jaundice, and indigestion [19]. Agoho
(Casuarina equisetifolia) bark extract has shown potent
bactericidal activity, particularly against S. aureus and B.
subtilis, by disrupting bacterial cell membranes within
hours of exposure [20].

However, despite the abundance and utility of these
coastal resources, historical and ongoing human activities
have placed significant pressure on beach forest
ecosystems [21]. The early loss of vegetative cover in
many of the country’s coastal areas has been attributed to
early Filipino settlers [22]. These settlers preferred coastal
environments due to their access to essential resources for
survival, land for agriculture and animal husbandry, and
water for drinking and domestic use [23]. Among the 7,100
islands and islets of the Philippines, the Dinagat Islands in
the Caraga Region are particularly known for their rich
natural assets, including mineral reserves, freshwater and
marine resources, and diverse forests [24]. The region is
also home to extensive beach forest areas. Despite this
ecological wealth, the islands’ resources must be protected
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to maintain ecosystem balance and ensure the
sustainability of wildlife and ecotourism. Unfortunately,
documentation on the utilization of beach forest resources
in this region is limited [25]. This lack of information
contributes to the undervaluation of these resources,
especially by developers and tourists who may be unaware
of  their significance.  Furthermore, insufficient
documentation may hinder the transfer of knowledge to
future generations, weakening their appreciation for the
ecological, cultural, and economic importance of beach
forests. This poses a major challenge for efforts aimed at
conservation and sustainable resource management.

Given the rich yet vulnerable state of beach forest
ecosystems in the Dinagat Islands, it is essential to
document how these resources are utilized at the
community level. Such documentation establishes baseline
knowledge that can help identify both sustainable and
unsustainable practices, thereby supporting conservation
strategies that are ecologically sound and culturally
appropriate. In the absence of formal records, traditional
uses and indigenous knowledge systems may be
overlooked or eventually lost, especially as pressures from
tourism and development continue to grow. Systematically
capturing how local communities interact with beach forest
resources enables more informed decision-making,
strengthens environmental stewardship, and ensures that
future generations inherit not only the forests themselves
but also the cultural knowledge that sustains them.

2. Materials and Methods

2.1. Study Area

The province of Dinagat Islands is located at
approximately 10°9'46"N and 125°35'22"E, situated
northeast of Mindanao, east of Leyte, and south of Leyte
Gulf (Figure 1) [26]. It encompasses a total land area of
79,970.67 hectares and comprises seven municipalities:
Loreto, Tubajon, Libjo, Basilisa, San Jose, Cagdianao,
and Dinagat [26]. The barangays of Magsaysay,
Esperanza, Imelda, and Cabayawan were selected as the
study sites due to their extensive stretches of beach forest
and the presence of coastal communities.

2.2. Sampling Design

This study employed a random sampling technique to
determine respondents from four selected coastal
barangays in Dinagat Islands. Eligible participants were
residents aged 13 years and older, as this age generally
marks the onset of adolescence when individuals begin to
engage in household and community activities, including
resource use and environmental interactions. Adolescents
at this stage can already form meaningful perceptions of
their environment and participate in ecological practices



780

[27,28]. In rural settings, youth are also recognized as
knowledge holders and contributors in resource
governance alongside adults and elders [29]. Thus, the age
threshold of 13 ensured the inclusion of diverse
perspectives spanning early adolescence to old age. Other
demographic factors such as gender, familial role, ethnicity,
place of origin, and religious affiliation were not used as
limiting criteria, provided the individuals were able to
comprehend the questions and communicate effectively.
The sample size for each coastal barangay was determined
using the Raosoft Sample Size Calculator, employing a
10% margin of error and a 90% confidence level (Table 1).
While a 5% margin of error is generally considered
standard in survey-based studies, the adoption of a 10%
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threshold in this research is justified by several contextual
factors. The study was conducted in geographically
isolated and disadvantaged areas (GIDAs) of Dinagat
Islands, where population sizes are small, communities are
dispersed, and access is logistically constrained.
Furthermore, the study serves an exploratory purpose,
aiming to generate baseline information on beach forest
resource utilization, which remains largely undocumented
in existing literature. Given these conditions, a 10% margin
of error is deemed acceptable to balance statistical validity
with feasibility. This approach aligns with best practices in
preliminary and community-based research where exact
population estimates are less critical than identifying
prevailing trends and local insights [30].

Figure 1. Map of Dinagat Islands
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Table 1. Number of respondents from the four selected barangays

Population of 13 No. of Respondents

Barangay years old and above per Barangay
Magsaysay 345 57
Esperanza 1,220 65
Imelda 440 59
Cabayawan 472 60

2.3. Data Collection and Validation

Data were collected through face-to-face interviews
using semi-structured questionnaires designed to capture
information on the utilization of beach forest resources.
The questionnaires were administered in the four selected
coastal barangays: Barangay Magsaysay, Esperanza,
Imelda, and Cabayawan. These areas were chosen due to
their extensive beach forest coverage and the presence of
active coastal communities. Each interview was conducted

in the local dialect to ensure clarity and respondent comfort.

To validate the ethnobotanical information obtained,
selected local respondents from each barangay
accompanied the researchers in field visits, where the
reported species were directly observed, documented, and
cross-checked. This participatory validation ensured that
the plants identified during interviews corresponded to
actual species present in the area, reducing the risk of
misidentification and enhancing the reliability of the
ethnobotanical data.

2.4. Data Analysis

The collected data were analyzed using descriptive
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statistical methods to summarize categorical variables in
terms of frequency, mean, and percentage distributions.
Microsoft Excel was used to perform the computations
and generate visual representations such as tables and
graphs, to illustrate key trends and patterns in the
responses.

3. Results and Discussion

3.1. Beach Forest Utilization

Beach forests offer both tangible and intangible benefits
to nearby communities. These ecosystems provide
essential services such as climate regulation, carbon
sequestration, shoreline protection from natural calamities,
opportunities for commercial and livelihood activities,
and refuge for wildlife [31]. Additionally, beach forests
serve as recreational spaces and sources of medicinal and
edible plants, fuelwood, timber products, animal fodder,
ornamental plants, and freshwater. They also play a role in
cultural practices, such as providing plants used in rituals
and serving as hunting and gathering grounds for local
communities. Based on the interview, all respondents
from the four selected coastal barangays in Dinagat
Islands reported utilizing the beach forest for various
purposes. Of the 241 respondents, 92.53% indicated that
they use the beach forest for recreational activities (Table
2). However, the majority also reported relying on the
forest for medicinal plants (81.74%), edible plants
(68.05%), and fuelwood (64.73%) while less than 3%
used the beach forest for timber, animal fodder,
ornamental plants, and freshwater collections as well as
for ritual purposes and hunting.

Table 2. Utilization of Beach Forest in Barangay Magsaysay, Esperanza, Imelda and Cabayawan of Dinagat Island

Frequency per Barangay

e Overall Freq.
Utilization Magsaysay ~ Esperanza Imelda  Cabayawan (241) %
(57 (65) (59) (60)

Area for Recreational Activities 52 60 56 55 223 92.53
Source of Medicinal Plants 44 58 38 57 197 81.74
Source of Edible Plants 39 43 36 46 164 68.05
Source of Fuelwood 34 40 29 53 156 64.73
Source of Timber products 3 0 0 2 5 2.07
Source of Fodder 3 0 0 2 5 2.07
Source of Ornamental Plants 2 0 1 0 3 1.24
Hunting/Catching Ground of Animals 2 0 0 0 2 0.83
Source of Plant for Traditional Practices/Rituals 2 0 0 0 2 0.83
Source of Fresh Water 0 0 2 0 2 0.83
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3.1.1. Area for Recreational Activities

Ninety-one to ninety-five percent of respondents in each
barangay reported using the beach forest for recreational
activities such as relaxation, enjoying fresh air, picnicking,
social gatherings, photography, resting after fishing or
swimming, and walking (Table 2). The respondents cited
fresh air, lush green surroundings, and the peaceful forest
atmosphere as their primary motivations. Other factors
included affordability, since no entry or facility fees are
required; convenience, due to the forest’s proximity to their
homes and its function as a resting area for local fisher folk;
and access to edible and medicinal plants. These findings
aligned with previous research, which has shown cost,
environmental comfort, accessibility, and crowding
significantly influenced recreational site selection [32].

3.1.2. Source of Medicinal Plants

The use of plants for traditional medicine has been
preserved and developed across cultures worldwide [33].
In most cases, knowledge of medicinal plants is passed
down through generations within families or shared
communally through oral traditions and observation [34].
In rare instances, individuals have developed this
knowledge through direct observation of animal behavior,
such as domestic cats consuming specific plant parts after
encounters with venomous snakes, scorpions, or spiders.
According to the World Health Organization [35], more
than 80 percent of the global population continues to rely
on traditional medicines, primarily plant-based, as their
main source of health care. In the present study, as shown
in Table 2, at least 60% of respondents in each surveyed
barangay reported using medicinal plants. Despite the
presence of public healthcare stations in these areas, the
majority of respondents still preferred plant-based
remedies. The continued reliance may be attributed to the
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geographical isolation of the barangays and the limited
availability of specific medications at local health stations.
As presented in Table 3, a total of 42 medicinal plant
species belonging to 30 scientific families were recorded
from the beach forests of the four surveyed coastal
barangays. The families Asteraceae and Lamiaceae had the
highest representation, with three species each. They were
followed by Euphorbiaceae, Fabaceae, Lauraceae,
Musaceae, Myrtaceae, Poaceae, Verbenaceae, and
Zingiberaceae, each represented by two species. The
remaining families were each represented by a single
species. Similar patterns had been observed in other
ethnobotanical studies, where Asteraceae and Lamiaceae
were also among the most represented plant families
[36-39].

Among the 42 medicinal plant species recorded from the
beach forests, only 26.19% were identified as native or
commonly associated with coastal forests and sandy dune
ecosystems. These include Crinum asiaticum (Bakong),
Cocos nucifera (Lubi), Crescentia cujete (Miracle Fruit),
Casuarina equisetifolia (Maribuhok), Terminalia catappa
(Talisay), Erythrina variegata (Dapdap), Gliricidia sepium
(Madre de Cacao), Premna odorata (Abgaw),
Stachytarpheta  jamaicensis  (Elepante), Eurycoma
longifolia (Tongkat Ali), and Barringtonia asiatica
(Bitoon) (Table 3).

According to the Executive Summary of the Traditional
and Alternative Medicine Act (TAMA) of 1997, as
reported by the Commission on Audit in 2016 [40], four of
the medicinal plant species identified in this study,
specifically Psidium guajava (Bayabas), Vitex negundo
(Lagundi), Blumea balsamifera (Sambong), and
Peperomia pellucida (Sinaw-sinaw), are included among
the top ten medicinal plants approved and promoted by the
Philippine Department of Health.

Table 3. Medicinal Plants from the Beach Forest of Barangay Magsaysay, Esperanza, Imelda and Cabayawan of Dinagat Islands

Family Scientific Name Common Name | Local Name Parts Used | Uses Mode of Application
Whole plant Dengr:Je fever, Internal
Euphorbiaceae | Euphorbia hirta Asthmaplant | Tawa-tawa coug
Stem (Sap) | Sore eyes External
Erythrina variegata ?ri::n Coral Dapdap Bark Cough Internal
Fabaceae -
Gliricidia sepium St. Vincent's Madre de cacao | Leaves Wounds, nose External
plum bleed
Coleus blumei Painted nettle Mayapa/Mayana | Leaves Cough Internal
Cough Internal
Origanum vulgare | Oregano Karabo/kalabo | Leaves
Athlete’s foot External
Lamiaceae
Shoot Headache External
Premna odorata Alagaw Abgaw Flower Cold
Internal
Leaves Cough
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Cmnazwqmum Kalingag tree Kalingag Leaves Wound External
Lauraceae mercadol
Persea americana | Avocado Avocado Leaves Diarrhea Internal
Stem Over fatigue
. Barringtoni . . . . .
Lecythidaceae a! ! gtonia Barringtonia Bitoon Fruit Goiter External
asiatica
Leaves Fever
Stomach ache External
Liliaceae Allium ramosum Chinese chives | Sibojing Whole plant
Cough Internal
Stomach ache,
Menispermaceae | Tinospora crispa Heavenly elixir | Panyawan Leaves toothache, Internal
dysmenorrhea
Moringaceae Moringa oleifera Moringa Malunggay Leaves Wound External
Musa paradisiaca | Banana Saging saba Shoot Swell, bruise External
Musaceae
Musa sp. Banana Saging tundan Fruit Constipation Internal
Myrtaceae Syzygium aqueum ;l\;ztliry rose Tambis Bark Flatulence Internal
Stomach Internal
discomfort
Myrtaceae Psidium guajava Guava Bayabas Leaves
Wound,
External
burns, fracture
Oxalidaceae Averrhoa Star fruit Balimbing Leaves Low blood Sugar | Internal
carambola
Phyllanthaceae E:ﬁ!??athus Chamber bitter | Likod-likod Leaves Fever Internal
. Peperomia . . . Urinary tract
Piperaceae - Silver bush Sinaw-sinaw Whole plant |. - Internal
pellucida infection
C_ymbopogon Lemon grass Tanglad Leaves High blood Internal
Poaceae citratus pressure
Eleusine indica Wire grass Bila-bila/Paragis | Whole plant | Supplement Internal
Leaves Fraf:ture, swell, External
bruise, flatulence
Rubiaceae Morinda citrifolia | Indian Mulberry | Nino Body pain, high
Leaves/Fruits b!OOd pressure, Internal
kidney infection,
arthritis, ulcer
itrofortunell . . .
Rutaceae C'. otortunetia Calamansi Calamansi Fruit Cough, cold Internal
microcarpa
Sapotaceae Chrysophyllum Star apple Kaimito Leaves S.tomach Internal
cainito discomfort
Simaroubaceae Eurycoma longifolia | Tongkat-ali Tongkat-ali Roots Flatulence Internal
Verbenaceae _Stachytarpheta Blue snake weed | Elepante Leaves High blood Internal
jamaicensis pressure
Verbenaceae Vitex negundo Five-leaf chaste Lagundi Leaves Co'ugh, over Internal
tree fatigue
Curcuma longa Turmeric Dulaw/Duwaw | Rhizome goug:h, fracture, Internal
Zingiberaceae atulence
Zingiber officinale | Ginger Luy-a Rhizome Cough Internal
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The significance of these plants in national health
policies is likewise reflected in local usage patterns
observed in the study area. As shown in Figure 2,
respondents reported using medicinal plants from the
beach forest to treat a range of common ailments including
inter alia, cough, fever, flatulence, stomach discomfort,
urinary tract infection, high blood pressure, diarrhea, and
wounds, which were the most frequently treated conditions,
each cited by more than 20% of the respondents. Cough, in
particular, was the most commonly treated ailment and
could be addressed using twelve different plant species,
including Blumea balsamifera (Gabon), Kyllinga
brevifolia (Busikad), Euphorbia hirta (Tawa-tawa),
Erythrina variegata (Dapdap), Coleus blumei (Mayana),
Origanum vulgare (Karabo), Premna odorata (Abgaw),
Allium ramosum (Sibojing), Citrofortunella microcarpa
(Calamansi), Vitex negundo (Lagundi), Curcuma longa
(Dulaw), and Zingiber officinale (Luy-a).

In addition to their medicinal roles, two of the recorded
plant species, Eleusine indica (Paragis) and Crescentia
cujete (Miracle Fruit), are also used as health supplements.
Some respondents reported consuming these plants
regularly as a preventive measure against illness.
According to World Health Organization [41], Eleusine
indica is part of a basic remedy in Vietnamese traditional
medicine and is used to treat conditions such as influenza,

Wound
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hypertension, oliguria, and urinary retention. Meanwhile,
the fruit juice of Crescentia cujete is traditionally used to
manage diarrhea, pneumonia, and intestinal disorders. In
certain contexts, tea made from its fruit pulp has also been
used to induce abortion [42].

Leaves were the most commonly used plant part for
medicinal preparation (Figure 3). Several ethnobotanical
studies have noted that harvesting leaves rather than whole
plants can enhance sustainability by allowing continued
growth, regeneration, and long-term availability of
medicinal species [36]. Other plant parts used for
medication included bark, stems, fruits, and roots. In some
species, multiple parts were employed for different
therapeutic purposes. For example, both the leaves and
fruits of Morinda citrifolia (Nino) were used, and remedies
could be administered either internally or externally
depending on the ailment being treated. Mode of
application was not always ailment-specific; in some cases,
it reflected user preference. The leaves of Jatropha curcas
(Tuba-tuba), for instance, were used to relieve stomach
discomfort and flatulence and could be applied internally
(as decoctions or infusions) or externally (as poultices).
Whole-plant use was most often reported for herbaceous
species such as Kyllinga brevifolia (Busikad), Euphorbia
hirta (Tawa-tawa), Allium ramosum (Sibojing), Peperomia
pellucida (Sinaw-sinaw), and Eleusine indica (Paragis).

Vomiting

Urinary Tract infection
Ulcer

Toothache

Swell
Stroke

Stomach Discomfort

Sore Eyes

Overfatigue
Nose Bleed

Low Blood Sugar
Kidney Pain
High Blood Pressure

Health Supplement
Headache

Goiter

Ailments/Uses
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Figure 2. Ailments treated with medicinal plants from beach forest
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Figure 3. Parts of the plant used for medication by their mode of application

The majority of medicinal plants are administered
internally, typically by drinking their extracts or juices. An
external application usually involves the use of leaves. For
instance, the leaves of Talisay (Terminalia catappa), used
by individuals recovering from a stroke, are applied
directly to the affected area without further preparation.
Similarly, the leaves of Kalabo (Origanum vulgare) are
pounded to extract juice, which is then used to treat
athlete’s foot. The leaves of Hanlilika (Bryophyllum
pinnatum) are crushed and applied to the side of the face to
relieve toothache. According to several respondents, these
plants help alleviate pain due to their cooling effect.
Additionally, the leaves of Bayabas (Psidium guajava) are
boiled and used as an antiseptic wash for wounds as a
substitute for hydrogen peroxide. The seriation analysis of
medicinal plants, presented in Figure 4, illustrates both the
similarities and differences in plant utilization among
respondents from the four coastal barangays. The analysis
reveals that eight species of medicinal plants are
commonly used across all barangays, indicating a shared
base of traditional knowledge and reflecting similar
healthcare needs among these coastal communities. In
contrast, nine species are uniquely utilized by respondents
from Barangay Cabayawan, while the other three
barangays each reported two species that were exclusively
used in their respective areas. These distinct patterns may
be attributed to localized knowledge systems, variations in
species availability, and differences in cultural practices or
belief systems.

The variation in medicinal plant use also suggests that
the respondents' familiarity with specific species may
depend on their individual backgrounds. Not all
participants are indigenous or long-term residents, which
may influence their exposure to and knowledge of local

flora. Additionally, the availability of particular species in
the beach forest ecosystems of each barangay plays a
significant role in shaping utilization patterns. Interestingly,
the consistent presence of nine medicinal plant species,
excluding Cocos nucifera and Barringtonia asiatica,
across all sites may indicate that these plants possess strong
adaptive mechanisms to withstand coastal conditions such
as salt spray and nutrient-poor sandy soils. This ecological
resilience likely contributes to their widespread use and
reinforces their importance in community health practices.

As shown in Figure 5, only one species (Kalingag,
Cinnamomum mercadoi), accounting for 2.38% of the
recorded medicinal plants, is classified as vulnerable
according to the official website of the International Union
for Conservation of Nature and Natural Resources (IUCN)
Red List of Threatened Species [43]. The presence of this
vulnerable species in the beach forests of Barangays
Magsaysay and Imelda presents a significant challenge to
both local communities and government authorities.
Ensuring the protection and sustainable use of the Kalingag
tree is among their key responsibilities.

One recorded species, Mango (Mangifera indica), is
classified as data deficient, indicating that available
information is currently insufficient to determine its
conservation status. Approximately 16.67% of the
medicinal plant species are categorized as least concern,
implying no major threats to their populations. These
include Allium ramosum (Sibojing), Persea americana
(Avocado), Erythrina variegata (Dapdap), Eleusine indica
(Paragis), Kyllinga brevifolia (Busikad), Origanum
vulgare (Kalabo), and Barringtonia asiatica (Bitoon). The
presence of these least concern species may suggest that
they are currently being used in a sustainable manner, with
no significant decline in their populations.
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Brgy. Brgy. Brgy. Brgy.
Magsaysay  Esperanza Imelda Cabayawan

Blumea balsamifera
Jatropha curcas
Euphorbia hirta

Origanum vulgare
Barringtonia asiatica
Morinda citrifolia
Moringa oleifera
Psidium guajava
Chromolaena odorata
Allium ramosum
Annona muricata
Tinospora crispa
Vitex negundo

Peperomia pellucida

Curcuma longa
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Chrysophyllum cainito
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Erythrina variegate
Casuarina equisetifolia
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Persea Americana
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Figure 4. Seriation analysis of medicinal plants used by the locals from the beach forest of Barangay Magsaysay, Esperanza, Imelda and Cabayawan
of Dinagat Islands
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Figure 5. Conservation (IUCN) status of the recorded medicinal plants

However, it is noteworthy that 78.57% of the medicinal
plants documented in this study, representing 33 out of 42

species, have not yet been evaluated for conservation status.

This large number of unevaluated species presents both a
challenge and a responsibility for the scientific community,
local residents, and government institutions. Conservation
status assessments are critical for developing sound
management and protection strategies. Fortunately, the
majority of these unevaluated species are widely cultivated
due to their economic value, which may help reduce the
risk of unsustainable use or population decline.

3.1.3. Source of Edible Plants

More than 60% of respondents in each of the surveyed
barangays reported consuming edible plants from the
beach forest. Barangay Cabayawan recorded the highest
proportion of respondents, at 76.67%, who utilize edible
plants from the beach forest. This may be attributed to the
proximity of their residences to the shoreline and adjacent
forest areas. Among the four barangays, a greater number
of respondents from Cabayawan reported living within
three meters of the shore, with some even residing directly
within the foreshore or intertidal zones. Such close access
likely facilitates the regular collection and consumption of
edible plant resources.

A total of 40 edible plant species representing 30
scientific families were identified across the coastal
barangays of Magsaysay, Esperanza, Imelda, and
Cabayawan, as presented in Table 4. Of these, nearly 20%
are major cultivated crops of the Philippines, including
Mango (Mangifera indica), Coconut (Cocos nucifera),
Pineapple (Ananas comosus), Papaya (Carica papaya),
Sweet potato (Ipomoea batatas), Cassava (Manihot
esculenta), Cacao (Theobroma cacao), Banana (Musa
spp.), Taro (Colocasia esculenta), and Calamansi

(Citrofortunella microcarpa) [44]. In  addition,
approximately 35% of the recorded species are
fruit-bearing trees commonly consumed in households,
such as Soursop, Avocado, Lolly fruit, Johey oak,
Breadfruit, Jackfruit, Guava, Watery rose apple, Pomelo,
and Star apple.

The presence of these agricultural crops and fruit trees
within beach forest zones reflects both ecological tolerance
and human-mediated introduction. Certain species, such as
coconut and banana, are well adapted to sandy soils, salt
spray, and strong coastal winds, enabling them to persist in
littoral zones. Others, like papaya, cassava, and sweet
potato, may not be naturally suited to saline conditions but
survive in these areas due to deliberate cultivation and
maintenance by local settlers. This suggests that the beach
forest landscape is not only a natural ecological space but
also a cultural landscape shaped by human settlement and
subsistence practices.

Many households established within ten to fifteen
meters off the shoreline maintain backyard agroforestry
systems, where they intentionally plant and manage
food-bearing trees alongside native vegetation. These
practices contribute to household food security while
embedding agricultural and semi-wild fruit species into the
coastal vegetation mosaic. Over time, such intentional
planting has blurred the ecological distinction between
natural beach forests and cultivated landscapes, resulting in
a mixed system where non-native or economically
important crops coexist with indigenous coastal flora.
While these introductions provide livelihood and
nutritional benefits, they also highlight the dynamic nature
of beach forest ecosystems, which are increasingly
influenced by human activity, settlement expansion, and
agroforestry integration.
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Table 4. Edible plant species in the beach forests of the four selected coastal barangays of Dinagat Islands

Family Scientific Name Common Name Local Name Parts Consumed | Mode of Consumption
Anacardiaceae Mangifera indica Mango Mangga Fruits Raw
Annonaceae Annona muricata Soursop Guyabano Fruits Raw
Apocynaceae Wrightia calycina Litsusu tree Batuan Fruits Raw
Alocasia macrorrhizos Giant taro Palawan/payao Tubers Cooked
Araceae
Colocasia esculenta Taro Gabi Tubers Cooked
Cocos nucifera Coconut Lubi Fruits Raw/Cooked
Arecaceas Nypa fruticans Nipa palm Nipa Inflorescence Raw
(Sap)
Bromeliaceae Ananas comosus Pineapple Pinya Fruits Raw
Caricaceae Carica papaya Papaya/Melon tree | Papaya Fruits Raw
Celastraceae Euonymus cochinchinensis Baras-baras Baras-baras Fruits Raw
Chrysobalanaceae | Atuna racemosa Emergent fruit Tabon-tabon Fruit Raw
Combretaceae Terminalia catappa Tropical almond Talisay Seeds Raw
Convolvulaceae | Ipomoea batatas Sweet potato Kamote Tubers Cooked
Dilleniaceae Dillenia philippinensis Philippine catmon | Katmon Fruit Raw
Ebenaceae Diospyros discolor xjgtl):IONelvet Kamagong Fruits Raw
Escalloniaceae Polyosma apoensis Taipo Taipo Fruits Raw
Euphorbiaceae Manihot esculenta Cassava Kalibre/ Singapor | Tubers Cooked
Gnetaceae Gnetum gnemon Melinjo Bago Fruits and flowers | Cooked
Lauraceae Persea americana Avocado Avocado Fruits Raw
Malvaceae Theobroma cacao Cacao Cacao Fruits Raw
Melastomataceae | Melastoma malabathricum Rhododen-dron E:g:ﬂ:ﬂﬂg:x/ Fruits Raw
Meliaceae Sandoricum koetjape Lolly fruit Santol Fruit Raw
Artocarpus altilis Breadfruit Kolo Fruits Cooked
Moraceae Artocarpus odoratissimus Johey oak Marang Fruit Raw
Artocarpus heterophyllus Jackfruit Nangka Fruits Raw
Moringaceae Moringa oleifera Moringa Kamunggay If_lgaleerssand Cooked
Musaceae Musa spp. Banana Saging Fruits Raw
Psidium guajava Guava Bayabas Fruits Raw
Syzygium macgregorii Bikwas Bikwas Fruits Raw
Myrtaceae
Xanthostemon verdugonianus | Philippine Ironwood | Magkono Flowers Raw
Syzygium aqueum Watery rose apple | Tambis Fruits Raw
Pandanaceae Pandanus tectorius Screwpine Wango Fruits/Seeds Raw/Cooked
Poaceae Saccharum spontaneum Wild cane Bugang Stem Raw
Rhizophoraceae | Rhizophora mucronata Stilt mangrove Bakhaw Fruits Raw
Rutaceae Citrus maxima Pomelo Buongon Fruits Raw
Rutaceae Citrofortunella microcarpa Calamansi Kalamansi Fruits Raw
Chrysophyllum cainito Star apple Kaimito Fruits Raw
Sapotaceae
Palaquium pinnatinervium Tagkan Tagkan Fruits Raw
Alpinia elegans Tagbak Katagbak Fruits Raw
Zingiberaceae
Alpinia vulcanica Pinoon Pinoon Tubers Cooked
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About 27.5% of the plants recorded are wild edible
species, including Wrightia calycina (Batuan), Euonymus
cochinchinensis  (Baras-baras), Diospyros discolor
(Kamagong), Polyosma apoensis (Taipo), Gnetum gnemon
(Bago), Melastoma malabathricum (Hantutungaw),
Syzygium macgregorii (Bikwas), Saccharum spontaneum
(Bugang), Palaquium pinnatinervium (Tagkan), Alpinia
elegans (Katagbak), and Alpinia vulcanica (Pinoon).
According to the Food and Agriculture Organization [45],
wild edible plants are those that grow spontaneously in
stable populations within natural or semi-natural
ecosystems, independent of direct human cultivation.
Globally, their importance as a food source is increasingly
recognized [46], particularly because they are readily
available and require minimal input for nutrition. However,
consumption of wild edible plants is declining due to
factors such as development, sociocultural change,
environmental degradation, lack of interest among younger
generations, and dwindling wild populations [47,48].

Some of the listed edible plants are primarily cultivated
not for their edibility but for their significant economic
value. Among these are Nipa (Nypa fruticans), Wango
(Pandanus tectorius), and Bakhaw (Rhizophora
mucronata). The leaves of Nypa fruticans are widely
recognized as excellent materials for thatching, basket
weaving, and even as woven wall panels [49]. Based on the
survey, respondents also reported using Nipa as a source of
vinegar, which is derived from the fermented sap collected
from its inflorescence. Pandanus tectorius is similarly
valued for its versatile leaves, which are traditionally used
to make hats, mats, baskets, clothing, and sails [50].
Meanwhile, Rhizophora mucronata is well known for its
ecological role in protecting inland areas from coastal
hazards by stabilizing shorelines and buffering strong
winds and storms. According to several respondents,
particularly fisherfolk, Bakhaw also provides edible fruits.
The consumption process involves peeling the fruit without
slicing it and then sucking it like a hard candy. The
recognition of these species by respondents as part of the
beach forest underscores how local ecological perception
aligns with vegetation continuity and functional
importance in coastal milieus. This strengthens the
argument that respondents’ inclusion of these species is
both ecologically grounded and meaningful within the
cultural and livelihood contexts of coastal communities.

Interestingly, these economically significant species
also form part of the naturally occurring vegetation in
coastal ecosystems. Among the 40 species recorded as
edible plants, only 15 percent were identified as native or
naturally thriving in coastal forests. These include
Baras-baras  (Euonymus  cochinchinensis),  Talisay
(Terminalia catappa), Coconut (Cocos nucifera), Bakhaw
(Rhizophora mucronata), Wango (Pandanus tectorius),
and Nipa (Nypa fruticans) [51,52,53]. Their presence
highlights not only their cultural and economic importance
but also their ecological adaptability to harsh coastal
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conditions.

The seriation analysis used to evaluate the similarities
and differences in edible plant consumption among
respondents from the four coastal barangays is presented in
Figure 6. The results reveal that only five species of edible
plants are common to all four barangays. Barangay Imelda
recorded the highest number of uniquely consumed edible
plant species (nine), followed by Barangay Cabayawan
with five species and Barangay Esperanza with four. In
contrast, Barangay Magsaysay did not report any uniquely
consumed species.

The limited number of edible plants utilized from the
beach forest in Barangay Magsaysay may be attributed to
both its current vegetation cover and geographical location.
Elderly respondents from the barangay reported that the
beach forest was once cleared, significantly reducing its
plant diversity and abundance. Following this disturbance,
secondary succession occurred, during which the
community observed a proliferation of cogon grass. Over
time, the increasing population introduced new plant
species, and additional species were likely brought in by
wildlife, especially birds. These factors gradually shaped
the present vegetation cover of the area. Furthermore, since
Barangay Magsaysay is bounded by marine waters, most
residents primarily engage in fishing, which may have
limited their exposure to and reliance on wild edible plants
from the beach forest.

In contrast, the higher number of uniquely consumed
edible plants in Barangay Imelda can be attributed to its
dense vegetation cover and the implementation of local
ordinances. During the field survey, it was observed that
Imelda had the most intact and diverse beach forest among
the four barangays. Additionally, barangay officials
enforce seasonal fishing bans, prompting residents to
explore alternative food sources, including wild and
cultivated plants from the forest. Similarly, in Cabayawan,
the scarcity of marine resources and the barangay’s
geographic isolation from mainland Dinagat likely
motivated residents to cultivate their own edible plants and
rely more on wild plant species for sustenance.

These findings highlight not only the community’s
dependence on the beach forest for food security but also
the adaptive capacity of this ecosystem to support a
diverse array of species. While not all of the recorded
plants are native beach forest species, the beach forest
environment with its sandy soils, salt spray, and coastal
microclimate has nonetheless provided conditions that
allow both indigenous and introduced crops to survive and
thrive. This capacity to host species that are ecologically
tolerant or human-introduced reflects the dynamic and
multifunctional role of beach forests as both natural and
cultural  landscapes. Consequently, these results
underscore the importance of assessing the conservation
status of the plants used by communities, ensuring that
management strategies recognize both the ecological
value of native species and the socio-economic
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significance of cultivated or semi-wild crops that have
adapted to the beach forest environment. As reliance on
wild edible resources grows, it becomes imperative to
balance utilization with conservation to ensure long-term
ecological sustainability. As shown in Figure 7, two of the
forty recorded edible plant species, accounting for five
percent, are classified as vulnerable. These include
Magkono (Xanthostemon verdugonianus) and Katmon
(Dillenia philippinensis), both of which are currently
facing significant threats according to the International

Brgy.
Magsaysay
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Union for Conservation of Nature. Magkono is widely
regarded as the hardest timber in the Philippines.
However, it is increasingly threatened due to ongoing
harvesting, including the cutting of smaller-diameter trees,
as other hardwood species have already been depleted
[54]. Katmon is also under threat because its wood is
valued for timber, and its fruit is used for both food and
medicinal purposes [55]. Importantly, both species are
native to the Philippines.

Brgy.
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Brgy.
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Figure 6. Seriation analysis of edible plants used by the locals from the beach forest of Barangay Magsaysay, Esperanza, Imelda and Cabayawan of

Dinagat Islands
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Figure 7.

In addition to these vulnerable species, two others,
Papaya (Carica papaya) and Mango (Mangifera indica),
are listed as data deficient, meaning that there is currently

insufficient information to assess their conservation status.

Approximately eighteen percent of the edible plants are
classified as species of least concern. These include Gabi
(Colocasia esculenta), Nipa (Nypa fruticans), Bugang
(Saccharum spontaneum), Bago (Gnetum gnemon),
Avocado (Persea americana), Bakhaw (Rhizophora

mucronata), and Baras-baras (Euonymus cochinchinensis).

The remaining seventy-two percent, or twenty-nine
species, have not yet been evaluated for conservation
status.

3.1.4. Other Beach Forest Resources and Their Utilization

The majority of respondents (64.73%) reported that
they rely on the beach forest as their primary source of
fuelwood, underscoring the continued dependence of
coastal communities on natural forest resources for daily
subsistence. In contrast, the remaining 35.27% of
respondents, as shown in Table 2, reported using
alternative fuel sources such as gas-fueled cooking
devices or sourcing fuelwood from upland forested areas.
This variation in resource use may reflect differences in
household income, accessibility to alternative fuels, or
environmental awareness among respondents.

In addition to fuelwood, several other forest resources
were documented as being utilized, albeit by a smaller
proportion of the population. As presented in Table 5,
these include timber products for construction and repairs,
animal fodder for livestock, ornamental plants primarily
for household decoration, wildlife species occasionally
hunted for food, freshwater sources, and plants used for
ritual and spiritual practices.
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= Data Defecient
= Least Concern
= Not Evaluated

= Vulnerable

Conservation (IUCN) status of the recorded edible plants

Table 5. Other beach forest resources and their utilization

Resources Uses

Dried/Fallen trees and shrubs Fuelwood
Mangrove species Timber

Giant taro Fodder

Orchids Ornamental plants

Bats and crabs Food

Hagonoy Traditional practices

Pitcher plants Source of fresh water

3.1.4.1. Fuelwood Use

Fuelwood remains one of the primary uses of beach
forest resources among the local communities. Out of the
241 respondents, 156 reported collecting fuelwood from
the beach forest. Notably, 98.72% of these fuelwood
gatherers specified that they collect only dried and fallen
branches, twigs, and shrubs. This practice reflects a
degree of environmental awareness and resource
stewardship, as it avoids the unnecessary cutting of live
trees. It also indicates the community's intent to minimize
damage to the forest’s regenerative capacity while
meeting their domestic energy needs. However, a small
minority, specifically two respondents, admitted to
occasionally cutting live branches, particularly from the
Maribuhok tree (Casuarina equisetifolia). According to
these respondents, the harvested green branches are either
left in the forest to dry naturally and collected later or
brought home immediately for sun-drying before use.
This selective cutting practice, while limited in scale, still
raises concerns about potential long-term impacts if not
monitored or regulated.



792

Among the most frequently collected dried species are
Hantutungaw (Melastoma malabathricum), Magkono
(Xanthostemon verdugonianus), and certain parts of the
Coconut tree (Cocos nucifera), particularly the leaf stalk
(locally known as palwa) and the flower sheath (takong).
These materials are favored for their availability and
efficient combustion properties, making them ideal for
everyday cooking and heating needs.

This pattern of collecting only dry and fallen materials
is consistent with previous assessments of native flora and
fauna on Sicogon Island, Panay [56]. In that study,
respondents also reported collecting only dead wood for
fuel, although the authors noted a likelihood that some
degree of live wood harvesting was occurring discreetly.
Such observations underscore the importance of
continuous community education and local enforcement
mechanisms to prevent resource depletion and promote
sustainable practices.

3.1.4.2. Timber Use

The Food and Agriculture Organization [57] highlighted
that rapid population growth and increasing pressure on
coastal environments often result in unregulated logging,
posing serious threats to mangrove ecosystems. Mangrove
forests are vital for many coastal communities, serving as a
critical source of durable wood used for fuel, fish traps,
fencing, wharves, and roofing materials [57,58,59]. In
particular, species such as Bakhaw (Rhizophora spp.) are
occasionally harvested for household construction and
repair. In the present study, only 2.07% of respondents
reported utilizing mangrove timber, suggesting a growing
awareness of environmental protection regulations and a
recognition of the ecological significance of mangrove
forests. Notably, these respondents expressed that limited
or minimal extraction for personal use may still be
acceptable. This finding aligns with the observations of
Walters [60], who contends that small-scale harvesting in
mangrove areas is often overlooked by policy-makers,
despite its ecological and economic implications.

3.1.4.3. Collection of Animal Fodder

Respondents from Barangays Magsaysay and
Cabayawan reported collecting Payao (Alocasia
macrorrhizos) from the beach forest to use as animal
fodder. This tropical plant, known for its large corms and
broad leaves, is widely distributed across coastal and
inland areas in the Philippines and other tropical regions.
According to the respondents, the corms are cooked and
then mixed with commercial livestock feed to supplement
the diet of pigs and poultry. This practice is economically
beneficial for local households, as it reduces dependence
on purchased feeds and contributes to faster livestock
growth. Scientific studies support the use of Alocasia
macrorrhizos as a viable fodder source. In the South
Pacific, particularly in Samoa, the plant is commonly used
in poultry feeding. Diarra et al. [61] found that
incorporating up to 10% of giant taro corms into chicken
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feed had no adverse effects on egg production or weight,
although replacing 20% of maize with taro resulted in
reduced performance. Additionally, research by
Rodriguez et al. [62] demonstrated that the leaves of giant
taro could substitute up to 50% of soybean protein in
sugarcane juice-based diets for growing pigs. These
findings highlight the nutritional potential of Alocasia
macrorrhizos as a locally available, cost-effective fodder
source, particularly for smallholder farmers in coastal
communities.

3.1.4.4. Collection of Ornamental Plants

A small number of women from Barangays Magsaysay
and Imelda reported collecting ornamental plants,
specifically orchids, from the beach forest. According to
these respondents, the orchids were gathered solely for
decorative purposes in their homes and were not intended
for commercial sale. This practice reflects a cultural
appreciation for the beauty of native flora and is typically
carried out in a sustainable manner due to its limited scale
and non-commercial intent. Similar behaviors have been
documented in other coastal or near-coastal communities.
For instance, in the key biodiversity area of Mount Busa in
Southern Mindanao, residents have been observed
cultivating native orchid species in backyard gardens for
aesthetic purposes, rather than engaging in trade [63].
Likewise, in the coastal heath forests of Terengganu,
Malaysia, locals were reported to collect epiphytic orchids
with showy flowers for home ornamentation [64], showing
that this culturally rooted practice is not uncommon in
tropical regions.

3.1.4.5. Hunting of Wild Animals

Hunting and wildlife collection in the beach forest were
uncommon practices among respondents. The majority
expressed a strong awareness of the ecological value of
wildlife and the existing legal prohibitions against hunting
in coastal ecosystems. Only one respondent acknowledged
having hunted bats in the past, while another reported
occasionally gathering crabs from the beach forest for
personal consumption. These isolated cases suggest that
while such practices still occur to a limited extent,
community knowledge of conservation laws and the
importance of protecting biodiversity play a significant
role in discouraging widespread exploitation of coastal
fauna.

3.1.4.6. Spiritual/Cultural Practices

Beach forest vegetation is not only ecologically and
economically significant but also deeply embedded in the
cultural practices and spiritual beliefs of coastal
communities. One notable example is the use of Hagonoy
(Chromolaena odorata) by local fisher folk in traditional
rituals. Although Hagonoy is not a native beach forest
species, it has managed to adapt to beach forest conditions
due to its high ecological plasticity, tolerance of sandy and
nutrient-poor soils, and ability to rapidly colonize
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disturbed areas [65]. Its spread in coastal zones may also be
linked to human settlement and land-use disturbance,
which create open spaces conducive to its growth. Beyond
its invasive characteristics, Hagonoy has been incorporated
into local cultural life. It is widely recognized for its
medicinal properties, particularly for treating wounds and
inflammation, and plays a central role in the ceremonial
practice known as Palina. In this ritual, dried Hagonoy
leaves are combined with kamanyan (a type of resin
incense) and burned to produce aromatic smoke. Fishing
gear, such as nets and traps, is passed through the smoke
before being used at sea. This practice is rooted in the
belief that the smoke purifies the gear, drives away
malevolent spirits, and invites protection and good fortune.

Such cultural practices underscore the intangible
heritage value of beach forest species, particularly within
indigenous and local knowledge systems. According to
Berkes [66], these types of ritualistic interactions with the
environment are common in traditional ecological
knowledge systems, which often include spiritual
dimensions of ecosystem use. The Palina ritual, in this
context, is more than symbolic. It reinforces community
identity, transmits ancestral knowledge, and sustains a
respectful relationship with nature.

3.1.4.7. Source of Freshwater

Pitcher plants were notably observed in the beach
forests of Barangay Imelda, representing an ecologically
interesting occurrence given that these carnivorous
species are more commonly associated with nutrient-poor
montane, heath, or peat swamp habitats [67,68].
Belonging primarily to the Nepenthaceae family, pitcher
plants typically thrive in acidic, low-nutrient soils, and
some species exhibit epiphytic growth on tree branches
[68]. In this site, certain epiphytic pitcher plants were
found growing on coastal forest trees, a pattern that
appears to be facilitated by the continuity between the
terrestrial forest and the adjacent beach forest. This
suggests that habitat connectivity may allow species
usually restricted to inland forests to extend into coastal
vegetation zones. Local residents further reported that the
liquid collected in the plants’ modified leaf traps is safe to
drink and described it as refreshing. Although there is no
documented evidence in the scientific literature
supporting the consumption of pitcher plant fluid, likely
due to their known carnivorous function and digestive
properties, the localized practice in Barangay Imelda
reflects unique ethnobotanical knowledge that merits
further investigation.

4. Conclusions

This study underscores the indispensable role of beach
forests in coastal communities, not only as reservoirs of
biodiversity but also as vital sources of food, fuelwood,
medicine, animal fodder, and cultural value. The

793

documentation of forty edible plant species, along with
other uses such as fuelwood and ritual practices, reveals the
depth of human-forest interaction and the continued
reliance of residents on these ecosystems for daily
subsistence. Despite modern influences and alternative
livelihoods, traditional ecological knowledge remains
intact, shaping local resource management and
conservation behaviors. Findings showed that community
dependence on beach forest resources is nuanced by
geographic location, vegetation density, accessibility, and
local governance. For instance, the higher diversity of plant
use in Barangay Imelda correlates with intact forest cover
and effective regulations, whereas limited utilization in
Barangay Magsaysay reflects degraded vegetation and
fewer available species. Moreover, the presence of
vulnerable species such as Xanthostemon verdugonianus
and Dillenia philippinensis highlights the urgent need for
conservation strategies that integrate both ecological
protection and sustainable use. The observed practices
such as selective gathering of deadwood and avoidance of
wildlife hunting suggest a degree of environmental
awareness among residents, although some unsustainable
behaviors persist.

In light of these findings, the study calls for
community-based conservation initiatives that harness
local knowledge while promoting sustainable harvesting
and species monitoring. Strengthening environmental
education, enforcing policies on protected species, and
recognizing the cultural importance of beach forest
ecosystems can collectively enhance conservation
outcomes. Ultimately, protecting these dynamic coastal
forests not only safeguards biodiversity but also reinforces
the ecological resilience and food security of the
communities that depend on them.
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