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Abstract. Urbanization significantly changes landscapes, making urban areas highly susceptible to
invasive plant species. This study examines Brunei Darussalam, where rapid urban development and
rich biodiversity present unique challenges by systematically surveying invasive plant species in urban
Brunei. The research identified two invasive plant species easily recognized by the public, such as Acacia
mangium and Dillenia suffruticosa. The findings reveal that Acacia mangium has a widespread impact,
outcompeting native flora and disrupting habitat structures due to its rapid growth and adaptability.
Although Dillenia suffruticosa is culturally significant and ecologically important, it also exhibits
invasive tendencies that could threaten local biodiversity. The study highlights the urgent need for
targeted management strategies to control these species and safeguard native ecosystems. Effective
management is crucial to preserve ecological balance and biodiversity amidst ongoing urban expansion.
This research provides essential insights into the dynamics of urban invasions and informs future
conservation efforts and urban planning in Brunei Darussalam. It contributes significantly to
understanding and addressing the challenges of invasive plant species in rapidly developing urban
environments.

1 Introduction risks  associated with  biological  invasions,
comprehensive research on the prevalence and
impact of invasive species in Brunei's urban areas
remains limited. This study addresses this gap by
systematically evaluating invasive plant species in
urban Brunei, providing essential data to inform
future conservation and urban planning efforts.

The proposed solution involves conducting a
comprehensive survey of invasive plant species in
urban Brunei. This approach includes identifying the
most prevalent invasive species through systematic
field surveys. The data collected will provide a
detailed understanding of the distribution and
description of these species, informing targeted
management strategies to control their distribution
and protect biodiversity [4].

Urbanization changes landscapes and ecosystems,
making urban areas especially vulnerable to invasive
species. Introducing non-native plants often results
from intentional aesthetic planting or high propagule
pressure associated with trade and transport activities
[1, 2]. In urban areas, both herbaceous and woody
invasive species often succeed in colonizing,
displacing indigenous flora, and disturbing ecological
processes. These species change the physical
properties of habitats, nutrient flow patterns, and
water-related mechanisms, leading to diminished
biodiversity of native species and changes in the
provision of ecosystem benefits [2].

Brunei Darussalam, located on Borneo Island,
faces unique challenges due to its rich biodiversity
and rapid urban development. The tropical climate
and diverse ecosystems make the region particularly
susceptible to invasive species, which can severely
impact native flora and fauna [3]. Despite the known

2 Methodology

This study utilizes a systematic methodology to
evaluate the prevalence and distribution of invasive
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plant species within Brunei Darussalam's urban areas
(Figure 1). The approach integrates field surveys and
desk-based research to provide a thorough assessment
of invasive species. The research objectives are
achieved through thematic analysis, grounded in a
comprehensive review of the existing literature [5, 6].

N

A Gadong District

Fig. 1. Gadong District, one of the urban areas in Brunei Darussalam

3 Results

3.1 Common Invasive Species in Urban Brunei

Observations of invasive species in the urban areas of
Brunei, particularly in the Gadong District, reveal
that at least two invasive plants are very common and
easily recognizable by the public. These species are
Acacia mangium and Dillenia suffruticosa (Figure 2).
Both species have a relatively massive distribution in
open areas throughout urban Brunei.

The extensive distribution of these invasive
species in Brunei's urban landscape threatens local
biodiversity. It reflects a broader global trend where
similar species cause significant ecosystem disruption
and complicated conservation efforts. Addressing the
impacts of these invasive plants is essential for
preserving ecological balance and enhancing the
resilience of urban environments.

3.2 Acacia mangium in Brunei Darussalam

Acacia mangium, a fast-growing tree species native to
Australia and Indonesia, has established a significant
presence in Brunei's urban landscape. Its adaptability
to various soil types and rapid growth rate contributes
to its widespread distribution in open areas. This
species is particularly concerned due to its ability to
outcompete native vegetation, leading to reductions
in local biodiversity and changes in habitat structure

[7].
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Fig. 2. One of the distribution points is in the open area in
Gadong district; a. Acacia mangium; b. Dillenia suffruticosa

The invasive nature of Acacia mangium has been
documented through digital mapping, revealing its
spread along highways near forest reserves and its
encroachment into vulnerable ecosystems [8]. This
encroachment displaces native flora and disrupts local
biodiversity. Additionally, the potential for increased
fire events in the region further facilitates the spread
of Acacia mangium (Figure 3), which has been
observed to invade disturbed forests, especially those
susceptible to drought and fire [9]. This species often
transforms habitats into nearly monospecific stands,
changing habitat structures and leading to
biodiversity loss [8].

Studies on early-successional woody species
indicate that resource-rich plants like Acacia
mangium can recover quickly from disturbances,
enhancing their competitive advantage [10]. The
ability of invasive species to dominate landscapes,
outcompete native vegetation, and change ecosystem
services underscores the ecological consequences of
such invasions [11, 12]. For instance, Acacia mangium
has been shown to impact leaf litter nutrient content
and soil properties in coastal heath forests, further
highlighting its ecological impact [3].

Fig. 3. Post-fire in an area dominated by Acacia mangium in
the Gadong (Beside University Technology Brunei)

The success of invasive species like Acacia
mangium is often attributed to their biological
attributes, such as tolerance to changing soil
conditions, vegetative reproduction, and phenotypic
plasticity. These characteristics enable them to exploit
environmental disturbances, aiding  their
establishment in new habitats 13, 14]. Understanding
these ecophysiological mechanisms is crucial,
especially in the context of future climate change
scenarios [15].

The invasiveness of Acacia mangium seeds can be
attributed to several key factors identified in the
literature. Acacia species are known for accumulating
substantial soil seed banks, significantly enhancing
their invasiveness in colonized areas [16]. The massive
seed production of Acacia mangium (Figure 4),
combined with the lack of natural enemies, drives its
spread and establishment in new environments [17].

The establishment of seed orchards for producing
hybrid seeds from interspecific outcrossing between
A. mangium and A. auriculiformis has further
amplified the propagule pressure, increasing the
invasive potential of Acacia seeds [8]. High invasion
pressure at specific sites is often linked to favorable
microhabitat conditions, fire occurrences, and
proximity to seed sources, which collectively
facilitate the spread of Acacia mangium [9].

The seed bank of Acacia mangium plays a crucial
role in subsequent invasions, particularly in areas
where indigenous land preparation practices involve
cutting and burning cover vegetation. These practices
create conditions that favor the growth of new Acacia
seedlings [18]. The persistence and accumulation of
seed banks, often triggered by disturbances such as
fire or soil disruption, contribute to the species'
invasiveness [19].
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Fig. 4. The abundance of seeds produced by Acacia mangium
(dry fruit and seeds that have been dispersed)

Additionally, Acacia mangium’s rapid growth rate,
adaptability to various soil types, and high seed
production capacity enhance its invasiveness [20]. Its
vigorous growth enables quick colonization of open
areas, allowing it to outcompete native vegetation for
resources, which changes habitat structures and
reduces biodiversity. The adaptability to different soil
types provides a competitive advantage in disturbed
habitats, further facilitating its spread [20]. The high
seed production ensures a continuous supply of
propagules for colonization and spread, while the
absence of mnatural enemies and rapid seed
germination under favorable conditions support its
successful establishment [21]. Understanding these
growth-related traits is crucial for developing
effective management strategies to control Acacia
mangium and mitigate its impact on native
biodiversity and ecosystem dynamics.

3.3 Dillenia suffruticosa in Brunei Darussalam

Dillenia suffruticosa, commonly known as Simpur
Bini or Simpoh Air, is a prominent species in Brunei's
secondary or cleared forests and holds significant
cultural value as one of the country's national
symbols, even appearing on Brunei's currency (Figure
5). This medium-sized tree, reaching up to 6 meters in
height, is characterized by large, oval leaves (15-35
cm) and bright yellow flowers with five thin,
unscented petals (Figure 6). The tree produces
distinctive pink, star-shaped fruit capsules that expose
purple seeds with a bright red aril, generally visible
before sunrise [22]. D. suffruticosanaturally thrives in
moist, evergreen forests across West Malaysia, the
Philippines, Indonesia, and Brunei Darussalam,
highlighting its adaptability to diverse tropical
environments.

NEGARA BRUNEI DARUSSALAM
“TTSATU RINGGIT

Fig. 6. Morphology of Dillenia suffruticosa

Despite its ecological resilience and cultural
symbolism, D. suffruticosa poses potential ecological
risks in Brunei's urban landscapes and disturbed
environments. The species’ ability to rapidly colonize
cleared areas enables it to compete vigorously with
native plants, often forming dense, monospecific
stands that restrict the regeneration of local flora. This
dominance can disrupt the structure and diversity of
native plant communities, with cascading effects on
animal species dependent on these native plants for
habitat and resources. The leaf litter from D.
suffruticosa may alter soil chemistry over time,
favoring conditions that support its further
proliferation while inhibiting the growth of
Indigenous plant species. Such alterations to nutrient
cycling and soil properties can have lasting
implications for ecosystem balance, underscoring the
need for monitoring and management in conservation
efforts.

In addition to its ecological impact, D. suffruticosa
is valued for its pharmacological properties and
phytochemical composition [23]. Studies have
highlighted its anti-inflammatory, antimicrobial, and
antioxidant activities, supporting its use in traditional
medicine [24, 25]. The plant also plays a role in
ecological restoration, with propagation studies on
stem cuttings conducted to support the revegetation
of degraded tropical heath forests in Brunei [26]. In
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Peninsular Malaysia, D. suffruticosa’s large leaves
serve traditional purposes, such as wrapping "tempe,"
a local delicacy, and are used ornamentally alongside
Dillenia excelsa known locally as "Simpoh Air," its
leaves are utilized by the Temuan Tribe to relieve
rheumatism. They promote wound healing and fever
treatment [27 - 29]. The Rungus people of Sabah have
even used the fruit to treat cancerous growths [30],
and extracts from its roots have shown the potential
to induce apoptosis in cancer cell lines, affirming its
traditional role in cancer therapy [31, 32].

This combination of ecological adaptability,
cultural importance, and medicinal potential makes
D. suffruticosa a species of significant interest in
scientific research and conservation efforts. However,
its invasive tendencies underscore the importance of
a balanced approach to managing its presence in
ecosystems where it may pose risks to biodiversity and
native plant resilience.

3.4 Impact of Invasive Plants on Biodiversity

Invasive plant species significantly threaten
biodiversity, particularly in vulnerable ecosystems
such as tropical forests. When introduced into new
environments, these species often exhibit aggressive
growth patterns, outcompeting native flora and
forming dense, monotypic stands. This dominance by
a single invasive species can drastically reduce the
diversity of plant species within an ecosystem,
changing the structure and function of the habitat
[33]. The presence of invasive plant species can hinder
the establishment and growth of native plants,
impacting ecosystem properties such as soil cover,
nutrient cycling, and fire regimes [34].

The establishment of invasive plants often leads to
the displacement of native species that are crucial for
maintaining ecological balance. As native plants are
outcompeted for resources such as light, water, and
nutrients, the overall species richness of the
ecosystem declines [7]. This loss of plant diversity has
cascading effects on the entire ecosystem, impacting
the plant community and the animals and
microorganisms that depend on diverse plants for
food and habitat [35]. The ecological impacts of
invasive alien plant species on biodiversity have been
documented in various studies, revealing changes in
physical habitats, loss of native species, and changes
in biomass [36].

In addition to reducing plant diversity, invasive
species can also change key ecosystem processes.
Changes in soil chemistry and nutrient cycling are
common when invasive plants dominate [37]. These
changes can further inhibit the growth and
regeneration of native species, creating a feedback
loop that reinforces the invasive species' dominance.
The resulting shifts in ecosystem dynamics can have
long-term implications for the health and resilience of
the ecosystem [38]. The proliferation of invasive plant
species can lead to changes in ecosystem properties,
trophic cascades, and changes in ecosystem services
[39].

Invasive plants have also been found to reduce
biodiversity, change ecosystem functions, and have
considerable economic impacts, highlighting the
broad-reaching consequences of their invasiveness
[40]. While invasive plants may negatively impact
native species, they can also have positive effects on
fauna in certain ecosystems, particularly in areas
devoid of plant cover [41]. However, their ability to
dominate and change habitats often outweighs these
benefits, leading to significant ecological disruptions.

Invasive plants can compete with indigenous
plants for resources, impede natural regeneration, and
replace native plant communities, leading to shifts in
community structure and diversity [42]. The
distribution of invasive plant species can indicate
ecosystem stability and biodiversity, with their
proliferation changing local ecosystems and functions
[43]. Effective management and restoration efforts are
crucial to mitigating these impacts and preserving the
integrity of native ecosystems [44].

3.5 Management Strategies

Management strategies are essential for controlling
the distribution of invasive plant species and
mitigating their ecological and economic impacts.
These strategies must be comprehensive, addressing
various aspects of ecosystem health, soil management,
invasive species control, and silvicultural practices to
ensure sustainable outcomes (Figure 7).
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Fig. 7. Flowcharts of Management Strategies for distribution control of invasive species

Conserving biodiversity within and around
invasive plant populations is a critical management
component. This involves close monitoring of
ecosystems to detect early signs of invasive spread and
implementing habitat restoration projects to support
native species. Ecosystem monitoring is crucial for
maintaining the ecological balance and preventing
the displacement of native flora and fauna by invasive
species [45]. Collaborative, transboundary
management approaches have enhanced biodiversity
conservation outcomes by coordinating efforts across
different regions and stakeholders [46].

Maintaining soil health is vital in areas affected by
invasive plants. Soil management practices, such as
using green manure and organic fertilizers, help
maintain soil fertility and support the growth of
native vegetation, thereby reducing the competitive
advantage of invasive species [47]. Studies have also
investigated the impact of different species mixtures
on soil properties, highlighting the need to
understand how introducing invasive plants affects
soil organic matter and nutrient cycling [48]. Refining
fertilization strategies and soil amendments can
enhance long-term productivity and reduce the
environmental impacts associated with invasive
species [49].

Controlling the spread of invasive plants requires
targeted strategies, including preventive measures
and direct interventions. Preventive strategies, such
as carefully managing land-use activities and
minimizing disturbances favoring invasive species,
are essential for reducing their spread [17]. Invasive
species control also involves using integrated pest
management (IPM) techniques, bioherbicides, and
biological control methods that target specific
invasive plants without harming native vegetation
[50]. Research into the ecological effects of habitat
transformation, such as the conversion of grasslands,
underscores the need for ongoing studies to improve
control measures [51].

Silvicultural practices are crucial in managing
invasive plant species within forested areas.

Techniques such as selective cutting, thinning, and
pruning are employed to enhance wood quality,
promote biodiversity, and ensure the sustainability of
plantations. Thinning operations, for example, help
increase tree growth and stem volume, which can
improve the overall health of plantations and reduce
the susceptibility of trees to diseases [52]. Pruning is
another important practice, particularly in managing
trees with multiple stems and reducing the risk of
pathogen infections, which is critical for maintaining
plantation health [53]. The introduction of mixed-
species plantations as a diversification strategy is
increasingly recognized for its potential to improve
productivity and ecological resilience, aligning with
sustainable forestry practices [54].

Diversification of species within plantations is an
effective strategy to mitigate the ecological impacts of
monoculture practices. This approach enhances
resilience against climate change, pest outbreaks, and
other environmental stresses, providing broader
ecological benefits [55]. Managing plantation edges
and adjacent habitats is also crucial for reducing the
spread of invasive plants into surrounding ecosystems
and promoting the establishment of diverse, healthy
ecosystems.

4 Conclusion

The investigation into invasive plant species in urban
Brunei highlights significant challenges from Acacia
mangium and Dillenia suffruticosa. Acacia mangium
disrupts ecosystems by forming near-monocultures,
threatening biodiversity, while Dillenia suffruticosa
poses potential risks to local habitats despite its value.
Effective management strategies are needed to
conserve biodiversity, maintain soil health, and
control these species. Future research should broaden
its scope to include less recognized species and use
advanced monitoring techniques to understand
invasive species dynamics in Brunei better.

This paper may not fully capture the diversity and
impact of all invasive species in Brunei, given its focus
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on commonly encountered species and reliance on
available literature and field surveys. It serves as a
preliminary assessment, suggesting the need for more
comprehensive studies to cover a broader range of
species and habitats.
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