
Research Article

Tropical Conservation Science
Volume 18: 1–13

© The Author(s) 2025
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/19400829251328561

journals.sagepub.com/home/trc

Ethnobotanical Survey of Medicinal Plants
Used by the Punan People of Sarawak, Borneo:
A Conservation Perspective

Keeren Sundara Rajoo1,2
, Philip Lepun1,2, Beatrice Lyeja Anak Kayok1,2,

Mansor Hakiman3, and Mami Irie4

Abstract
Background and Research Aims: The Punan people of Sarawak, Borneo, possess rich traditional medicinal knowledge, but
face threats to their cultural heritage and local biodiversity. This study aimed to document the diversity of medicinal plants used
by the Punan, assess their conservation status, and propose evidence-based conservation strategies.
Methods: Ethnobotanical surveys were conducted in two Punan longhouses in Tatau, Sarawak. Structured and semi-structured
interviews were used to collect data from 13 knowledgeable individuals. Plant species were identified with the help of
dendrologists and confirmed using online botanical databases. Quantitative ethnobotanical indices were calculated, and
conservation statuses were assessed using the IUCN Red List.
Results: The study documented 19 plant species from 17 families used for medicinal purposes. Senna alata, Elephantopus scaber, and
Mimosa pudica had the highest use-reports. Respiratory, eye, and skin ailmentswere themost frequently treated conditions. Two species
of conservation concern were identified: Cissus rostrata (regionally Critically Endangered) and Coscinium fenestratum (Vulnerable).
Conclusion: This study revealed a rich traditional pharmacopoeia among the Punan people, while also highlighting critical
conservation concerns for certain medicinal plant species. The findings underscore the urgent need for integrated conservation
approaches that address both ecological and cultural dimension.
Implications for Conservation: Conservation strategies should prioritize protection of vulnerable species through sus-
tainable harvesting practices, habitat protection, and ex situ conservation measures. Community engagement is crucial, in-
volving the establishment of community-managed medicinal plant reserves and sustainable livelihood opportunities. These
efforts will contribute to both ecological sustainability and cultural resilience in the region.
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Introduction

The Punan people, an indigenous community of Sarawak,
Malaysian Borneo, represent a rich tapestry of cultural her-
itage and traditional ecological knowledge. The Punan, with a
population of around 6,000, have often been confused with
the larger Penan group (Jemarang, 2023). This confusion
stems from the historical use of the term “Punan” to refer to
both groups. However, the Punan and Penan are distinct
entities; The Penan have historically been a nomadic people,
while the Punan have relied on swidden agriculture and
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hunting (Brosius, 1991). The Punan are also more closely
related to the coastal Melanau people in terms of culture and
history (Jemarang, 2023).

Originally inhabiting a wider area encompassing Kapit,
Mukah, and Bintulu, the Punan have a rich cultural heritage.
One of their most iconic traditions is the “klirieng,” a burial
pole or post associated with an ancient secondary burial
custom. Over time, the Punan language has evolved, influ-
enced by neighbouring languages such as Kenyah and Kayan.
Today, the Punan population is primarily concentrated in the
Kapit and Bintulu Divisions, with the largest villages located
in the lower Kakus River region of Bintulu.

The Punan, like many indigenous groups in the region,
face a pressing threat to the preservation of their language and
cultural heritage. The region has witnessed the unfortunate
extinction of languages such as Seru, Pegu, Bliun, and Lelak
(Bernama, 2023), and four more languages are currently
listed as endangered (Moseley, 2010). Despite these chal-
lenges, the Punan National Association is actively working to
safeguard their history and culture. Additionally, studies like
ethnomedicinal surveys play a crucial role in preserving this
community’s invaluable traditional knowledge.

Traditional medicinal knowledge represents a vital com-
ponent of cultural heritage and plays a crucial role in
healthcare systems worldwide, particularly in rural and in-
digenous communities (World Health Organization, 2019).
For the Punan people, this knowledge embodies centuries of
observation, experimentation, and accumulated wisdom
about the healing properties of local flora.

The importance of traditional medicinal knowledge ex-
tends beyond its immediate practical applications. It serves as
a repository of bio-cultural information, reflecting the deep
connections between human communities and their envi-
ronments (Reyes-Garcı́a et al., 2013). Moreover, this
knowledge often forms the foundation for modern pharma-
cological research, contributing to drug discovery and de-
velopment (Fabricant & Farnsworth, 2001).

However, the Punan’s traditional medicinal knowledge
faces several threats. The processes of modernization and
increased access to Western healthcare facilities have re-
duced reliance on traditional medicine in some contexts.
Nevertheless, this ancestral knowledge continues to play a
vital role, especially in situations where modern healthcare
is not readily accessible or affordable (Voeks & Sercombe,
2000).

The forests of Borneo are renowned for their exceptional
biodiversity, including a vast array of plant species with
potential medicinal properties (Brummitt et al., 2021). This
rich floristic diversity, combined with the traditional eco-
logical knowledge of indigenous communities, represents a
valuable resource for both conservation efforts (Rajoo et al.,
2012, 2013) and potential pharmacological discoveries.

However, this biocultural heritage faces significant threats.
Deforestation, driven by logging and the expansion of palm
oil plantations, has led to habitat loss and fragmentation,

endangering many plant species (Gaveau et al., 2021). Si-
multaneously, socio-economic changes within indigenous
communities have led to erosion of traditional knowledge as
younger generations increasingly adopt modern lifestyles
(Reyes-Garcı́a et al., 2013).

The intersection of medicinal plant diversity and associ-
ated traditional knowledge presents both challenges and
opportunities from a conservation perspective. On one hand,
traditional sustainable harvesting practices can contribute to
forest conservation efforts (Ticktin, 2004). On the other hand,
increased commercial demand for certain medicinal plants
can lead to overexploitation, threatening both the species and
the traditional knowledge systems associated with them
(Schippmann et al., 2002).

Conservation strategies that integrate both biological and
cultural aspects are therefore crucial. These approaches, often
termed “biocultural conservation,” recognize the inextricable
links between biodiversity and cultural diversity, aiming to
preserve both the medicinal plants and the traditional
knowledge systems that surround their use (Gavin et al.,
2015).

Given the context of the Punan people’s rich traditional
knowledge and the pressing conservation concerns in Sar-
awak, this study aims to 1) Document the diversity of me-
dicinal plants used by the Punan people of Sarawak, 2) Assess
the conservation status of the documented medicinal plants,
with particular focus on identifying any threatened or vul-
nerable species and 3) Propose evidence-based conservation
strategies that integrate both ecological and cultural per-
spectives, aimed at preserving both the medicinal plant di-
versity and the associated traditional knowledge of the Punan
people.

By addressing these objectives, this study aims to con-
tribute to the broader fields of ethnobotany and conservation
biology, while also providing practical insights that can in-
form local conservation and cultural preservation efforts in
Sarawak.

Methods

Study Site

The research focused on two Punan longhouses in Tatau,
specifically Rumah Nyangun and Rumah Kelisop. The two
Punan longhouses are situated in the Tatau district of Sarawak
(2°31028.000N, 112°58013.500E). These communities are lo-
cated in close proximity to both Permanent Forest Estates and
plantation areas, which influences the availability and ac-
cessibility of plant species used by the Punan community.

Data Collection

The study involved 13 respondents from a total Punan
population of approximately 6,000 in Sarawak. This sample
size was determined using a confidence level of 95%, a
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margin of error of 5%, and a population proportion of 1%,
reflecting the relatively low number of individuals with
specialized knowledge of traditional herbal medicine within
the community. While the sample size is small, it focuses on
key knowledge holders identified through community con-
sultation, an approach often used in ethnobotanical studies of
traditional knowledge (Heinrich et al., 2009).

Structured and semi-structured interviews were conducted
in person, with the assistance of translators when necessary to
ensure clear communication. The interview process focused
on gathering information about medicinal plants used, in-
cluding common and scientific names, treatment methods,
parts used, knowledge transmission, and perspectives on
traditional medicine. Demographic information of the in-
terviewees, including education, age, and gender, was also
recorded (Figures 1 and 2).

Species Identification

Dendrologists assisted in the botanical identification of
plants, based on samples, common names, field identi-
fication, and literature. Scientific names were confirmed
using the Medicinal Plant Names Services (https://mpns.
science.kew.org) and the WFO Plant List (https://
wfoplantlist.org/plant-list/). Respondents identified a
total of 19 plants, with their common and scientific names
listed in Table 1.

Ethnobotanical Values and Calculations

Data analysis was performed using Microsoft Excel and
SPSS version 23. Ethnopharmacological data was quantified
following the guidelines of Weckerle et al. (2022) and Leonti
(2022). Results were assessed based on the total use-reports
and the number of respondents who mentioned each plant.
Additionally, ailments were categorized according to the
International Classification of Primary Care (ICPC), as en-
dorsed by the World Health Organization. This approach
takes into consideration the relatively small number of re-
spondents, which is common for ethnobotanical surveys
involving small populations (Leonti, 2022; Weckerle et al.,
2022).

Results

Demographic Characteristics of Respondents

The study involved 13 respondents from two villages in
Sarawak, Borneo (Table 2). The gender distribution was
relatively balanced, with 53.9% female and 46.1% male
participants. The majority of respondents (84.6%) were over
50 years old, with 46.1% being 61 years or older. This age
distribution suggests that traditional medicinal knowledge is
predominantly held by older community members, which is
consistent with findings from other ethnobotanical studies
(Rajoo et al., 2023, 2024; Voeks, 2007).

Figure 1. Rh Arjey Longhouse, Located Next to a River.
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Education levels varied among respondents, with
46.14% having received primary education, 23.08%
having no formal education, 23.08% with secondary
education, and 7.7% with tertiary education. The rela-
tively low level of formal education among most re-
spondents highlights the importance of traditional
knowledge systems in these communities.

Interestingly, 53.9% of respondents reported that they had
not passed on their medicinal plant knowledge to younger
generations. This finding raises concerns about the potential
loss of traditional ecological knowledge and underscores the
urgency of documenting and preserving this information
(Reyes-Garcı́a et al., 2013).

Diversity of Medicinal Plants Used

The study documented 19 plant species used for me-
dicinal purposes by the Punan people (Table 1). These
species belong to 19 different genera and 17 families,
indicating a rich diversity of plant knowledge. The most
represented families were Rutaceae and Asteraceae, each
with two species. This diversity of plant families utilized
suggests a broad knowledge base and adaptability in
traditional medicine practices.

Of the 19 species, 11 (57.9%) are classified as Least
Concern (LC) according to the IUCN Red List, indi-
cating that they are not currently at risk of extinction.
However, two species of particular concern were iden-
tified, which were: 1) Cissus rostrata (Figure 3), while

not yet evaluated by the IUCN, regional assessments
consider it to be Critically Endangered (CE) (Yeo et al.,
2012), and 2) Coscinium fenestratum (Figure 4), listed as
Vulnerable (VU) due to overharvesting for medicinal
use. The presence of these threatened species in tradi-
tional medicine highlights the need for conservation
efforts.

Methods of Usage

The study revealed diverse methods of plant preparation
and administration (Table 3). The most common prepa-
ration methods included crushing and boiling plants, often
followed by consuming the resulting liquid. External ap-
plication methods, such as applying crushed plant material
or plant exudates directly to affected areas, were also
frequently reported.

Leaves were themost commonly used plant part (10 species),
followed by fruits (5 species). This preference for leaves and
fruits is often considered more sustainable than harvesting roots
or whole plants, as it generally allows for the continued survival
and regeneration of the plant (Srithi et al., 2009).

Both internal (consumed) and external (applied topi-
cally) administration routes were documented, with some
species used in multiple ways. This versatility in prep-
aration and administration methods demonstrates the
sophisticated nature of traditional medicinal knowledge
among the Punan people.

Figure 2. Interview Being Conducted with Traditional Medicinal Practitioners.
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Total Use-Reports and Use-Reports by Ailment
Categories

A total of 99 use-reports were documented across the 19 plant
species (Table 4). Senna alata had the highest number of use-
reports (19), followed by Elephantopus scaber and Mimosa
pudica (12 each). This suggests that these species are par-
ticularly important in the traditional pharmacopoeia of the
Punan people.

The ailment categories with the highest number of use-
reports among the Punan people were respiratory (27), eye
(26), and skin (24) ailments (Table 5). This emphasis on
respiratory, eye, and skin conditions likely reflects the most

common health issues faced by the community or the par-
ticular effectiveness of local plants in treating these ailments.
Within these categories, certain plants were identified as
especially important. For respiratory ailments, Mimosa
pudica, Blumea balsamifera, and Citrus japonica were fre-
quently reported for the treatment of coughs and throat
symptoms. In the case of eye ailments, Coscinium fenes-
tratum, Elephantopus scaber, and Decalobanthus peltatus
were commonly used for a variety of eye conditions. For skin
ailments, Senna alata was widely reported for addressing
multiple issues, including pruritus and scabies. The diversity
of ailments treated, along with the specific plant-ailment
associations, highlights the depth of traditional medical

Table 1. List of Species Mentioned by Respondents.

No. Plant species Common name
Status (IUCN
Red List) Details

1 Annona muricata L./UPMK0019 Durian Belanda Least Concern
(LC)

Widely cultivated and not at risk of extinction

2 Areca catechu L./UPMM0007 Pinang Data Deficient
(DD)

Limited data on wild populations, but widely cultivated for betel
nut

3 Blechnum oriantale L./
UPMK0048

Paku Kelindang Least Concern
(LC)

Commonly found in tropical regions and not currently
threatened

4 Blumea balsamifera (L.) DC./
UPMK0008

Sambong Least Concern
(LC)

Abundant in its native range with no immediate threats

5 Cissus rostrata (Miq.) Korth. ex
Planch.

Daun Saa/Paku
Alui

Not Evaluated
(NE)

Not yet evaluated but regional assessments consider it to be
Critically Endangered (CE) (Yeo et al., 2012)

6 Citrus aurantifolia (Christm.)
Swingle/

Limau Nipis Not Evaluated
(NE)

Not evaluated but widely cultivated and can considered Least
Concerned (LC)

7 Citrus japonica Thunb. Pokok Kawin Least Concern
(LC)

Widely cultivated and not at risk

8 Coscinium fenestratum (Gaertn.)
Colebr.

Akar Penawar
Kuning

Vulnerable (VU) Overharvesting for medicinal use is leading to population
decline

9 Decalobanthus peltatus (L.)
A.R.Simões & Staples

Oka Belon Not Evaluated
(NE)

Not yet evaluated but widely distributed and not facing
significant threats, likely Least Concern (LC).

10 Dicranopteris linearis (Burm.f.)
Underw.

Resam Least Concern
(LC)

Commonly found and not currently under threat

11 Elephantopus scaber L. Pokok Sakit
Mata

Least Concern
(LC)

Widespread and not considered threatened

12 Homalomena cordata Schott/
UPMK0003

Belingau Not Evaluated
(NE)

Not evaluated, but commonly found in its range

13 Melastoma malabathricum L./
UPMK0043

Akar Tebe’eang Least Concern
(LC)

Abundant and widespread across its natural range, likely Least
Concern (LC).

14 Mimosa pudica L./UPMK0050 Rumput Semalu Least Concern
(LC)

Common and not at risk

15 Myrmecodia tuberosa Jack Kayu Ala Least Concern
(LC)

Widespread and not under significant threat

16 Phyllanthus amarus Schumach. &
Thonn.

Tarum Jawa Least Concern
(LC)

Found in many regions and not currently endangered

17 Piper betle L./UPMK0028 Sirih Least Concern
(LC)

Widely cultivated and not considered at risk

18 Senna alata (L.) Roxb./
UPMK0020

Daun Tarum Least Concern
(LC)

Commonly found and not endangered

19 Tamarindus indica L./UPMM0050 Asam Jawa Least Concern
(LC)

Widely cultivated and not threatened

Source: Yeo et al., 2012.
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knowledge among the Punan people. This information could
hold significant value for future pharmacological studies and
drug discovery efforts (Fabricant and Farnsworth, 2001).

Potentially Vulnerable Species

Our ethnobotanical survey identified 19 plant species
utilized by the Punan people for medicinal purposes. A
comprehensive analysis of their conservation status re-
veals that the majority (17 species) are classified as Least
Concern (LC) or Not Evaluated (NE) according to the
IUCN Red List (IUCN, 2023). While this suggests that
most of these medicinal plants are not facing immediate
global conservation threats, it is crucial to note that local
and regional pressures may still pose significant risks to
their populations. However, two species emerged as

potentially vulnerable: Cissus rostrata and Coscinium
fenestratum, warranting closer examination.

Discussion

Relationship Between the Punan and Their
Medicinal Flora

The Punan people’s relationship with their medicinal
flora is shaped by a blend of cultural beliefs, traditional
practices, and an understanding of their environment. A
key finding of this study highlights the strong cultural
belief among the Punan regarding the sharing of me-
dicinal plant knowledge with outsiders. Many Punan
individuals, especially the older generation, believe that
disclosing detailed information about medicinal plants to

Table 2. Demographic Description of Respondents (N = 13).

Factor Categories Number of respondents Percentage of respondents (%)

Gender Male 6 46.1
Female 7 53.9

Age 20 – 30 years old 1 7.7
31 – 40 years old 0 0
41 – 50 years old 1 7.7
51 – 60 years old 5 38.5
61 years and above 6 46.1

Education No formal education 3 23.08
Primary education 6 46.14
Secondary education 3 23.08
Tertiary education 1 7.7

Village Rh Ado 8 61.5
Rh Arjey 5 38.5

Knowledge passed on Yes 6 46.1
No 7 53.9

Figure 3. Cissus rostrata Leaves Collected by a Herbal Medicinal Practitioner.
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non-community members could reduce the effectiveness
of their herbal treatments. This belief system has several
implications for both the practice of traditional medicine
and conservation efforts.

The Punan believe that the effectiveness of their herbal
remedies is closely tied to the secrecy surrounding their use,
suggesting that the healing properties of plants are not only
based on their biochemical qualities but also on the guarded

Figure 4. Coscinium fenestratum Growing in the Wild.
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knowledge of how they are applied. This cultural perspective
poses challenges for conservation efforts. The reluctance to
share information about medicinal plants hinders researchers
and conservationists from identifying endangered species,
potentially leaving vulnerable plants at risk. Additionally, the
Punan’s preference for keeping their medicinal knowledge
private may lead to resistance against external conservation
initiatives, especially those requiring detailed documentation
of plant use and distribution. As a result, this belief system
complicates efforts to thoroughly document traditional eco-
logical knowledge, which is essential for cultural preserva-
tion and informed conservation strategies.

Our study also identified a generational shift in the use of
medicinal plants and related beliefs. Younger Punan generations
generally rely less on traditional herbal medicine, yet when they
do, they often adopt the same secrecy around knowledge sharing
as their elders, perpetuating the cycle. This intimate connection
between the Punan and their environment, alongwith their belief
in the power of secrecy, may influence their harvesting practices.

While this could promote sustainable harvesting to preserve
medicinal resources, it may also lead to less transparency,
making it difficult for outsiders to assess the impact on plant
populations.

This intricate relationship between the Punan and their
medicinal flora highlights the need for culturally sensitive
conservation strategies. Such approaches must carefully
balance the necessity of scientific documentation and plant
protection with respect for the Punan’s cultural beliefs.
Building trust-based relationships with the community, ex-
ploring ways to document knowledge without compromising
their beliefs, and involving the Punan in conservation efforts
will be essential to preserve both their traditional practices
and the plants they use.

Cissus rostrata

Cissus rostrata, locally known as “Daun Saa” or “Paku Alui”
among the Punan, represents a species of significant

Table 3. Method of Uses for Reported Medicinal Plants.

No. Plant species Parts used Preparation method(Number of citations) Administration

1 Annona muricata L./UPMK0019 Leaves 1) Crushed, boiled and water consumed2 Internal
2 Areca catechu L./UPMM0007 Fruits & roots 1) Ripe fruit is crushed and applied on affected area2

2) Crushed, boiled and water consumed1
Internal &
External

3 Blechnum oriantale L./UPMK0048 Fiddlehead 1) Crushed and applied on affected area4 External
4 Blumea balsamifera (L.) DC./

UPMK0008
Leaves 1) Crushed, boiled and water consumed4 Internal

5 Cissus rostrata (Miq.) Korth. ex Planch. Leaves 1) Crushed, mixed with coconut oil and applied on affected
area4

External

6 Citrus aurantifolia (Christm.) Swingle Fruits 1) Squeezed and consumed as beverage1 Internal
7 Citrus japonica Thunb. Fruits 1) Squeezed and consumed as beverage4 Internal
8 Coscinium fenestratum (Gaertn.)

Colebr.
Roots 1) Roots’ exudate directly applied on eye4 External

9 Decalobanthus peltatus (L.)
A.R.Simões & Staples

Flowers 1) Morning dew on flowers applied on affected area4 External

10 Dicranopteris linearis (Burm.f.)
Underw.

Stem 1) Boiled and consumed1 Internal

11 Elephantopus scaber L. Flower 1) Crushed, mixed with water and applied on eye4 External
12 Homalomena cordata Schott/

UPMK0003
Leaves &

fruits
1) Dried, boiled and water consumed3 Internal

13 Melastoma malabathricum L./
UPMK0043

Shoots &
leaves

1) Crushed and applied on affected area4

2) Leaves is seared to release exudate, exudate applied
directly on affected area4

External

14 Mimosa pudica L./UPMK0050 Leaves &
roots

1) Crushed, boiled and water consumed6 Internal

15 Myrmecodia tuberosa Jack Leaves 1) Burned and ashes applied on stomach1

2) Crushed, boiled and water consumed1
Internal &
External

16 Phyllanthus amarus Schumach. &
Thonn.

Whole plant 1) Cooked in bamboo, fumes are inhaled3 Internal

17 Piper betle L./UPMK0028 Leaves 1) Crushed and applied on affected area3 External
18 Senna alata (L.) Roxb./UPMK0020 Leaves &

roots
1) Crushed and applied on affected areas8

2) Dried, boiled and water consumed3
Internal &
External

19 Tamarindus indica L./UPMM0050 Fruits 1) Crushed, boiled and water consumed1 Internal
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conservation concern despite its current global classification as
Not Evaluated (NE) by the IUCN. This discrepancy between
global and regional assessments highlights the importance of
local and regional conservation efforts. In Singapore, for in-
stance, C. rostrata is classified as Critically Endangered (CE)
(Yeo et al., 2012), suggesting that its conservation status may
vary significantly across its distribution range.

The ecological role of C. rostrata as a forest-dwelling climber
makes it particularly vulnerable to habitat loss and fragmentation.
Lianas like C. rostrata play crucial roles in forest ecosystems,
contributing to forest structure, carbon storage, andwildlife habitat
(Schnitzer & van der Heijden, 2019). However, these species are
often sensitive to forest disturbances. In Sarawak, where ap-
proximately 3.5%of forest cover was lost between 2001 and 2019
(Xu et al., 2022),C. rostrata faces significant threats fromongoing
deforestation and forest degradation (Karam et al., 2022).

The Punan people primarily use C. rostrata for treating
abrasions and scratches, with leaves being the main plant part
utilized. This traditional use aligns with sustainable har-
vesting practices, as leaf collection generally has less impact
on plant survival compared to harvesting roots or whole
plants (Ticktin, 2004). However, the species’ slow growth
rate, a characteristic common to many woody climbers, may
limit its ability to recover from even moderate harvesting
pressures (Schnitzer & van der Heijden, 2019).

Climate change poses an additional, long-term threat to C.
rostrata. While not directly observed in this study, shifts in
temperature and precipitation patterns could influence the

species’ distribution, phenology, and overall fitness (Corlett,
2016). This is particularly concerning for species with limited
distribution ranges, as they may have less capacity to adapt to
changing environmental conditions (Karam et al., 2013).

Conservation strategies for C. rostrata should adopt a mul-
tifaceted approach. Firstly, a comprehensive assessment of its
global conservation status is urgently needed, incorporating data
from across its distribution range. Secondly, habitat protection
measures should be implemented, focusing on preserving and
restoring the forest ecosystems where C. rostrata thrives. This
could include establishing protected areas and implementing
sustainable forest management practices that consider the needs
of liana species (Schnitzer & van der Heijden, 2019).

Engaging the Punan community in conservation efforts is
crucial. Community-based monitoring programs could help
track C. rostrata populations and harvesting practices. Ad-
ditionally, promoting the cultivation of C. rostrata in agro-
forestry systems or home gardens could reduce pressure on
wild populations while maintaining its availability for tra-
ditional medicinal use (Ticktin, 2004).

Further research is needed to fully understand the ecology,
population dynamics, and regeneration patterns of C. ros-
trata. This knowledge will be essential for developing ef-
fective, species-specific conservation strategies. Additionally,
investigating the plant’s phytochemical properties could
potentially lead to the development of alternative, sustainable
sources for its medicinal compounds, further supporting
conservation efforts.

Table 4. Total Use-Reports and Use-Reports by Ailment Categories for Plant Species.

No. Plant species
Number of respondents citing
plant

Total use-
reports

Use-reports by ailment
categories

1 Annona muricata L./UPMK0019 2 2 D(1), T(1)
2 Areca catechu L./UPMM0007 1 4 H(1), U(1), X(1), Y(1)
3 Blechnum oriantale L./UPMK0048 4 4 S(4)
4 Blumea balsamifera (L.) DC./UPMK0008 4 4 R(4)
5 Cissus rostrata (Miq.) Korth. ex Planch. 4 8 D(8)
6 Citrus aurantifolia (Christm.) Swingle 1 1 R(1)
7 Citrus japonica Thunb. 4 4 R(4)
8 Coscinium fenestratum (Gaertn.) Colebr. 3 6 F(6)
9 Decalobanthus peltatus (L.) A.R.Simões &

Staples
4 8 F(8)

10 Dicranopteris linearis (Burm.f.) Underw. 1 1 T(1)
11 Elephantopus scaber L. 4 12 F(12)
12 Homalomena cordata Schott/UPMK0003 3 3 R(3)
13 Melastoma malabathricum L./UPMK0043 4 4 S(4)
14 Mimosa pudica L./UPMK0050 6 12 A(5). R(7)
15 Myrmecodia tuberosa Jack 1 2 D(2)
16 Phyllanthus amarus Schumach. & Thonn. 2 5 H(2), R(3)
17 Piper betle L./UPMK0028 3 3 R(3)
18 Senna alata (L.) Roxb./UPMK0020 8 19 D(2), S(16), T(1)
19 Tamarindus indica L./UPMM0050 1 1 R(1)

Ailment category description: A=General and Unspecified, D=Digestive, F=Eye, H = Ear, R=Respiratory, S=Skin, T=Endocrine/Metabolic and Nutritional,
U=Urological, X = Female Genital, Y = Male Genital.
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By addressing these conservation needs for C. ros-
trata, we can work towards preserving both the species
and the traditional ecological knowledge of the Punan
people, contributing to the broader goals of biodiversity
conservation and cultural heritage preservation in
Sarawak.

Coscinium fenestratum

Coscinium fenestratum, known locally as “Akar Penawar
Kuning” among the Punan, is listed as Vulnerable (VU) on
the IUCN Red List, indicating a high risk of extinction in the
wild in the medium-term future (IUCN, 2023). This official

Table 5. Species Use-Reports for by Ailment Category.

Ailment category (Total use-reports) Species (Use-reports)

General and unspecified ailment category (5)
Fever (5) Mimosa pudica (5)

Digestive ailment category (12)
Indigestion (5) Cissus rostrata (4)

Myrmecodia tuberosa (1)
Flatulence/gas/belching (3) Cissus rostrata (3)
Diarrhoea (4) Annona muricata (1)

Cissus rostrata (1)
Senna alata (2)

Eye ailment category (26)
Eye pain (11) Coscinium fenestratum (3)

Elephantopus scaber (4)
Decalobanthus peltatus (4)

Red eye (8) Elephantopus scaber (4)
Decalobanthus peltatus (4)

Eye infection/inflammation (7) Coscinium fenestratum (3)
Elephantopus scaber (4)

Ear ailment category (2)
Ear symptom/complaint (1) Phyllanthus amarus (1)
Plugged feeling (1) Areca catechu (1)

Respiratory ailment category (27)
Cough (14) Mimosa pudica (4)

Blumea balsamifera (4)
Piper betle (3)
Phyllanthus amarus (2)

Nose symptom/complaint other (1) Phyllanthus amarus (1)
Throat symptom (12) Citrus aurantifolia (1)

Citrus japonica (4)
Mimosa pudica (3)
Homalomena cordata (3)
Tamarindus indica (1)

Skin ailment category (24)
Pruritus (8) Senna alata (8)
Boil/carbuncle (4) Blechnum oriantale (4)
Abrasion/scratch (7) Melastoma malabathricum (4)

Senna alata (3)
Scabies (5) Senna alata (5)

Endocrine/Metabolic and Nutritional ailment category (3)
Diabetes (3) Annona muricata (1)

Dicranopteris linearis (1)
Senna alata (1)

Urological ailment category (1)
Bladder symptom/complaint (1) Areca catechu (1)

Female genital ailment category (1)
Genital symptom/complaint (1) Areca catechu (1)

Male genital ailment category (1)
Genital symptom/complaint (1) Areca catechu (1)
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classification underscores the urgent need for conservation
efforts, particularly given the species’ cultural and medicinal
significance across Southeast Asia.

In our ethnobotanical survey,C. fenestratumwas primarily
reported for treating eye-related ailments, with the roots being
the main plant part utilized. This traditional use aligns with
broader ethnomedicinal applications of the species across its
range. In Ayurvedic and traditional Chinese medicine, C.
fenestratum is valued for its anti-inflammatory, antimicrobial,
and hepatoprotective properties (Nair et al., 2020). The
berberine content in its stem and roots is particularly prized
for its medicinal properties (Nair et al., 2020).

However, the harvesting of roots for medicinal purposes
poses significant conservation challenges. Root harvesting
often results in the death of the entire plant, severely im-
pacting population regeneration and long-term survival
(Ticktin, 2004). This issue is compounded by C. fenes-
tratum’s slow growth rate and long maturation period.
Research indicates that it takes approximately 15 to 20 years
for the plant to reach a harvestable size (Nair et al., 2020),
making sustainable harvesting particularly challenging.

The threats to C. fenestratum are multifaceted. Overex-
ploitation due to high demand for its medicinal properties has
led to significant population declines. In some parts of India,
wild populations have decreased by over 50% due to un-
sustainable harvesting (Nair et al., 2020). Similar trends may
be occurring in Sarawak, although local data is limited.
Habitat loss and fragmentation further exacerbate these
pressures (Shaliha-Jamaluddin et al., 2022). The species’
dependence on intact forest ecosystems makes it particularly
vulnerable to deforestation and land-use changes occurring in
Sarawak and across its range (Xu et al., 2022).

Moreover, genetic erosion poses an additional threat to C.
fenestratum. The combination of habitat fragmentation and
overexploitation can lead to reduced genetic diversity within
populations, potentially affecting the species’ adaptive capacity
and long-term survival. While specific genetic studies on C.
fenestratum are limited, research on other threatened medicinal
plants has demonstrated the negative impacts of habitat frag-
mentation on genetic diversity (Bodare et al., 2017).

Conservation strategies for C. fenestratum must address
these multiple threats through an integrated approach. Firstly,
in situ conservation efforts should focus on protecting and
restoring the species’ natural habitat. This could involve
establishing protected areas and implementing sustainable
forest management practices that consider the needs of un-
derstory species like C. fenestratum (Shackleton et al., 2018).

Secondly, ex situ conservation measures are crucial. Ef-
forts to cultivate C. fenestratum should be significantly ex-
panded. While some small-scale cultivation attempts have
been made (Tushar et al., 2008), these have been insufficient
to meet the increasing demand. Developing efficient prop-
agation techniques and establishing germplasm collections
could help preserve genetic diversity and reduce pressure on
wild populations (Nair et al., 2020).

Similar for C. rostrata, engaging local communities is
vital when it comes to conservation efforts. Community-
based management programs could help monitor wild pop-
ulations and regulate harvesting practices. Additionally,
promoting the cultivation of C. fenestratum in agroforestry
systems or community-managed medicinal plant gardens
could provide a sustainable source for traditional medicine
while supporting local livelihoods (Tushar et al., 2008).

Research into alternative plant parts or sustainable har-
vesting techniques is also needed. Investigating the medicinal
properties of leaves or stems could potentially reduce the
destructive harvesting of roots. Furthermore, phytochemical
studies to identify and synthesize the active compounds in C.
fenestratum could lead to the development of alternative
sources for its medicinal properties, alleviating pressure on
wild populations (Nair et al., 2020).

Lastly, raising awareness about the conservation status of C.
fenestratum among local communities, traditional healers, and
the broader public is crucial. Education programs highlighting
the importance of sustainable harvesting practices and the long-
term benefits of conservation could help shift behaviors and
garner support for protection efforts (Shackleton et al., 2018).

By implementing these multifaceted conservation strate-
gies for C. fenestratum, we can work towards preserving this
valuable medicinal species while respecting and supporting
the traditional ecological knowledge and healthcare practices
of the Punan people and other indigenous communities across
Southeast Asia.

Future Research Needs

To support effective conservation strategies, further research is
needed in several key areas. First, comprehensive population
assessments for Cissus rostrata and Coscinium fenestratum in
Sarawak are essential, including detailed distribution mapping
and demographic studies to gain a clear understanding of the
species’ current status. These assessments will provide the
necessary baseline data for informed conservation planning.
Additionally, investigations into the ecological requirements
and regeneration patterns of these species are crucial. Un-
derstanding their growth habits, reproductive biology, and
habitat preferences will help guide sustainable harvesting
practices and habitat restoration efforts.

Pharmacological studies on alternative plant parts, such as
the stems and leaves of C. fenestratum, are also important to
reduce pressure on vulnerable species. Rigorous clinical trials
are needed to validate the traditional medicinal uses of these
plant parts, ensuring their safety and efficacy for broader
application. In parallel, ethnobotanical surveys should be
conducted in other indigenous communities to document and
preserve traditional knowledge, with a particular focus on
intergenerational knowledge transmission. This will not
only protect cultural heritage but also provide insights into
sustainable use practices that can inform conservation
efforts.
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The development of sustainable cultivation techniques for
C. rostrata and C. fenestratum is another critical area of
research. This includes exploring optimal propagation
methods and agroforestry systems that can be integrated into
local land-use practices. Furthermore, genetic studies are
needed to assess the population structure and genetic di-
versity of these threatened species. Such research will inform
conservation breeding programs and guide reintroduction
efforts, ensuring that genetic variability is maintained, which
is vital for long-term species survival.

Lastly, climate change vulnerability assessments for C.
rostrata and C. fenestratum are essential to understand how
these species might respond to future environmental
changes. Species distribution modeling under various cli-
mate scenarios can help predict potential shifts in habitat
range and identify areas where conservation efforts should
be focused.

By addressing these key research gaps and implementing
science-based conservation measures, we can work towards
ensuring the long-term survival of important medicinal plant
species while supporting the traditional healthcare practices of
the Punan people. This integrated approach, which combines
traditional ecological knowledge with modern scientific
methods, offers a promising path forward for sustainable
medicinal plant conservation in Sarawak and beyond.

Implications for Conservation

The findings of this ethnobotanical survey among the Punan
people of Sarawak underscore the urgent need for compre-
hensive conservation strategies that address both ecological
and cultural dimensions. The identification of vulnerable
species like Coscinium fenestratum and potentially threat-
ened species such as Cissus rostrata highlights the critical
importance of targeted species protection. Conservation
efforts must prioritize these species through the estab-
lishment of protected areas, implementation of sustainable
harvesting practices, and development of species-specific
recovery plans. The predominant use of leaves and fruits in
many medicinal preparations suggests an inherent sus-
tainability in traditional practices. However, for species
where roots are commonly used, like C. fenestratum, en-
couraging a shift towards utilizing stems and leaves could
significantly reduce pressure on wild populations. This
shift should be supported through community education
and economic incentives. To ensure effective conservation,
it is essential to engage the Punan community directly in
these efforts. This could involve establishing community-
managed medicinal plant reserves, implementing partici-
patory monitoring programs, and creating sustainable
livelihood opportunities based on medicinal plant cultivation.
Furthermore, habitat protection and restoration should be a key
focus, involving reforestation programs, establishment of
ecological corridors, and implementation of land-use plans
that balance conservation with sustainable development. For

critically endangered species, ex situ conservation measures
such as seed banking and cultivation in botanical gardens
should complement in situ efforts. By addressing these
implications, conservation initiatives can protect not only
the medicinal plant diversity of Sarawak but also preserve
the invaluable traditional knowledge of the Punan people,
contributing to both ecological sustainability and cultural
resilience in the region.
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