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Mangroves in the coastal region of Maros Regency represent a critical
ecosystem that plays a vital role in coastal protection, marine habitat
provision, and climate change mitigation. However, these mangroves
face numerous threats, including pest infestations that can severely
damage the ecosystem. This study aims to (1) identify the types of pest
attacks and the mangrove species affected in the coastal area of Maros
Regency and (2) analyse the level of damage caused by these pest
attacks. Using field observation methods, this research provides an in-
depth analysis of mangrove damage resulting from pest infestations. The
findings reveal several primary types of pest attacks, including leaf
suckers, leaf-eating caterpillars, stem borers, and termites. The forms of
damage include discoloured leaves, damaged shoots and leaves, open
wounds, resin secretion, cracked stems, and broken or dead branches,
with the severity ranging from mild to severe, depending on the mangrove
species. This data is expected to serve as a foundation for better
mangrove management strategies to mitigate pest-induced damage in
Maros Regency.

Keywords: Ecosystem Vulnerability, Entomological Impact, Forest
Health Monitoring, Species-Specific Threats, Integrated Pest
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1. Introduction

Mangrove ecosystems are unique coastal habitats
in maintaining
supporting human

with

environmental

multifunctional
balance and

In the coastal region of Maros Regency, mangrove
ecosystems play an essential role not only in
environmental protection but also in supporting the
livelihoods of coastal communities (Mappiasse et al.,
2022; Yusran & Sabar, 2020; Nurrani et al, 2015).

livelihoods (Das et al.,, 2022). Acting as natural
coastal barriers, mangroves absorb wave energy,
prevent erosion, and protect coastal ecosystems
from the adverse effects of natural disasters such as
tsunamis and storms (Asari et al., 2021; Marois &
Mitsch, 2015). Furthermore, mangroves are
significant carbon sinks, storing organic carbon in
their biomass and soil, and they serve as habitats for
various organisms, including fish, shrimp, and
mollusks, which enhance local fisheries' productivity
(Huxham et al., 2018; Lee et al., 2014).
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However, mangroves in Maros are increasingly
threatened by human activities such as waste
disposal and logging, particularly in riverine and
aquaculture-adjacent areas. These activities have
been identified as contributing factors to the decline
in mangrove quality (Mappiasse et al., 2022).
Additionally, climate change impacts, including sea
level rise and saltwater intrusion, exacerbate the
degradation of mangrove ecosystems, affecting their
ecological functions (de Lacerda et al., 2022).
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A significant but often overlooked threat to
mangroves is pest infestations. Pest attacks not only
reduce the productivity of mangroves but also
accelerate their degradation (Utami et al., 2021).
Mangrove pests include various species that damage
leaves, stems, and roots. Leaf suckers (Homoptera)
disrupt photosynthesis, leaf-eating caterpillars
(Lepidoptera) cause defoliation, while stem borers
(Coleoptera) and root-damaging pests (Isoptera)
directly impair the vegetation structure (Marois &
Mitsch, 2015; War et al., 2012). These impacts result
in stunted growth, reduced biomass, and tree
mortality, ultimately disrupting the ecological
functions of mangroves (Robertson et al., 1990;
Sousa, Kennedy, et al., 2003). Unaddressed pest
infestations also reduce mangroves’ carbon
sequestration capacity, thereby exacerbating global
greenhouse gas emissions (Amelia et al., 2023;
Ferreira et al., 2024).

In Southeast Asia, mangrove ecosystems face
various challenges, including pest and disease
damage. However, research on the effects of pest
attacks on mangrove health in regions such as Maros
Regency remains limited. Studies indicate that biotic
stress, such as herbivory and disease, can reduce
mangrove growth and hinder their ecological
functions, including carbon sequestration (Das et al.,
2016; Maldonado-Lopez et al., 2019). Disruptions
caused by key functional groups, such as herbivorous
crustaceans, can alter ecological processes within
mangrove forests (Lee, 1998; Robertson, 1991).
Additionally, climate change intensifies these
impacts, making mangroves more vulnerable to
natural and anthropogenic disturbances (Ellison &
Zouh, 2012; Lee et al., 2018). The lack of empirical
data on mangrove pests and the extent of damage
they cause is a critical barrier to developing effective
mitigation strategies. Previous studies in other
coastal regions, such as Southeast Asia, have shown
that pest damage often goes undetected in its early
stages, leading to delayed management responses
(Bagarinao & Lantin-Olaguer, 2000; Blasco et al.,
2001).

Hence, specific and systematic research on pest
identification and their impacts on mangroves in the
coastal region of Maros Regency is essential to
address this data gap. This study aims to (1) identify
the types of pest attacks and the mangrove species
affected in the coastal area of Maros Regency and (2)
analyse the severity of damage caused by pest
infestations. This research is expected to contribute
not only to academia but also to policymakers and
local communities by providing insights for
sustainable mangrove conservation. Such efforts
include mangrove restoration, ecological pest
control, and increasing public awareness (Osorio et
al., 2017; Yeo et al., 2021). Furthermore, the
findings aim to inform the development of
comprehensive mangrove protection policies at both
local and national levels.

Considering the critical importance of mangroves for
coastal communities in Maros Regency and the
threats they face, this research holds significant
value for ensuring the sustainability of mangrove
ecosystems.
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2. Method

1) Research Location and Time

This study was conducted in the coastal region of
Maros Regency over a three-month period in 2023.
The observation sites included mangrove areas along
the coastline of Maros Regency, located between 4°
53" 1.81" South Latitude and 119° 31' 1.38" East
Longitude to 5° 0' 45.70" South Latitude and 119°
28' 33.27" East Longitude (Figure 1).

A s

Figure 1. Map of Research Location

The coastal region of Maros Regency, situated in the
southern part of Sulawesi, is characterised by its
coastline and mangrove ecosystems, which are
highly vulnerable to various human activities. These
activities include waste disposal near mangrove
areas and evidence of mangrove tree destruction,
which are indicative of anthropogenic pressures
(Mappiasse et al.,, 2022; Sabar et al, 2023).
Additional stressors, such as fishing activities and
land conversion for agriculture or settlement,
significantly impact the integrity of these ecosystems
(Blaber et al., 2000; Miah et al., 2023).
Administratively, the coastal region of Maros
Regency spans approximately 30 km along the
Makassar Strait. This area is rich in mangrove
ecosystems, which are crucial for the preservation of
coastal environments. Mangroves provide essential
ecosystem services, such as protection against
coastal erosion, habitats for various marine species,
and significant carbon sequestration, contributing to
climate change mitigation (Badwi et al., 2019; Gosari
et al., 2024). Maros Regency comprises several
districts with direct coastal access, including Marusu
District, one of the key coastal areas.

2) Tools and Material

The tools used in this study included a GPS device, a
digital camera, tree diameter measuring equipment,
a knife, raffia string, a measuring tape, and writing
instruments. The materials used consisted of tally
sheets and a compilation of literature related to pest
infestation indicators and damage patterns in
mangroves. These were organised into a field guide
to assess mangrove species affected by pests. The
classification and types of damage identified included
those impacting mangrove leaves, stems, and roots.
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3) Research Implementation

Sampling Method

This study employed a purposive sampling method
with three observation plots selected for their distinct
characteristics. These included mangrove areas
dominated by specific mangrove species and those
influenced by anthropogenic activities. The locations
were chosen based on significant human
disturbances and accessibility. The primary rationale
for using purposive sampling was to obtain more
relevant data on the mangrove ecosystems in the
coastal region of Maros Regency, which are
potentially exposed to varying environmental threats
(Astuti et al., 2018; Perdana et al.,, 2018; Tjoa &
Pattimahu, 2024).

Data Collection Procedure

Observation sites consisted of 20 x 20 metre plots in
designated mangrove areas. Within each plot, data
collection focused on individual trees, including
observations of open wounds, leaf discolouration,
damaged shoots and buds, resin secretion, cracked
stems, and broken or dead branches. All findings
were meticulously recorded on standardised
observation sheets and supported with photographic
documentation to facilitate visual analysis. The use
of observation plots is a standard method in
ecosystem research, which not only simplifies
monitoring but also ensures consistent and

comparable data collection across locations
(Madrigal-Martinez & Miralles, 2020; Moller et al.,
2009).

4) Data Analysis

Pest Infestation Identification

The identification of pest infestations was conducted
within each sampling plot by assigning codes or
numbers to ensure that the recorded data could be
easily traced. Initial information recorded included
the mangrove species and plot location (coordinates
or a detailed description). Subsequently,
observations of pest attacks were performed on
individual mangrove trees by examining physical
damage signs on various parts of the trees, such as
stems, leaves, shoots, or roots. The method involved
visual surveys to document visible damage, including
structural or colour changes, and counting the
affected parts based on specific parameters, such as
damaged leaves or holes in the stems (Bock et al.,
2010). Observations were carried out systematically
for every tree within the plot and supplemented with
additional documentation, such as photographs and
field notes, to ensure consistent and accurate data.

This approach aimed to quantitatively measure the
extent of damage, providing a clear picture of the
impact of pest infestations on specific mangrove
species (Jenoh et al., 2016). The observation
methods were guided by literature that was compiled
to categorise pest types and their attack patterns.

Table 1. presents the assessment of mangrove species based on pest types and the damage indicators

observed.
No Types of Pests Sign of Attack Valuation Types of References
Method Mangroves
1  Stem borers e Small holes in e Visual Rhizophora  (Dahdouh-Guebas et al.,
(Coleoptera) the stem, survey, spp. 2000; Elemino, 2021; Thu
exudation of counting et al., 2021)
sap, dropping holes per
of leaves square meter
of trunk
2 Leaf-eating e Leaves have e Random leaf = Rhizophora  (Ahnanto et al., 2014;
caterpillars holes, leaf survey, spp dan Ferreira et al., 2024;
(Lepidoptera) edges turn counting of Avicennia Kathiresan & Bingham,
yellow, larvae damaged spp. 2001)
are found leaves
under the
surface of the
leaves
3  Leaf suckers e Leaves turn e Survey of (Kathiresan & Bingham,
(Homoptera) yellow and dry,  young Rhizophora  2001; Ong et al., 2010)
attacks are shoots, spp dan
often found on calculation of  Sonneratia
young shoots attacks per spp.
twig
4  Root borer larvae ¢ Root swelling, ¢ Random root Bruguiera (Feller, 1995; Ong et al.,
(Diptera) black spots on digging, spp. 2010)
the roots, identifying
disrupted plant  larvae or
growth damage to
the roots
Article Vol 11 No.2 DOI:10.62142/syae7228 Wasian Journal &
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5 Termites e The wood is e Survey stems All types of  (Nair, 2000)
(Isoptera) hollow or and roots, mangroves
hollow, identify
sawdust termite
remains colonies or
around the tunnels
base of the
stem

Source: Literature collection results, 2024

Pest Infestation Severity Analysis

To analyse the severity of pest infestations, the
observation data were processed through a series of
systematic steps. The process began with recording
the condition of each individual tree across the three
observation plots, including identifying signs of pest
attacks on each mangrove tree. The collected data
were then grouped by mangrove species to facilitate
further analysis.

a
PZEXIOO%

Explanation:

P = Infestation percentage

a = Number of infested trees

b = Total number of observed trees

Tabel 2. Criteria for Infestation Severity Catagories

Attack Area
Percentage (%)

0 Normal

Categories

1-25 Mildly Infested
26 - 50 Moderately Infested
51-75 Heavily Infested
>76 Severely Infested
Source: Romadoni et al., (2023) & Wattimena,
(2019)

Subsequently, the number of infested trees was
calculated and compared to the total number of trees

observed in each plot. The severity of the infestation
was determined wusing the pest infestation
percentage formula Table 2. The results were
classified into five categories: normal, mild,
moderate, severe, and very severe. This
categorisation was based on the proportion of
infested trees relative to the total number of
observed individuals, providing an accurate
quantitative assessment of the damage caused by
pests (Kathiresan & Bingham, 2001; Newkirk & Field,
1991; Wattimena, 2019).

3. Result and Discussion
1) Results of Pest Infestation Type
Identification in the Coastal Region of Maros
Regency
Field identification revealed that a total of 107
mangrove trees exhibited various types of damage
caused by specific pests. The identified pests
included leaf suckers (Homoptera), leaf-eating
caterpillars (Lepidoptera), stem borers (Coleoptera),
and termites (Isoptera). Similar to studies conducted
in mangrove areas of South Africa, damage to
mangrove trees was attributed to a range of pests,
including leaf suckers, leaf-eating caterpillars, stem
borers, and termites. In some  regions,
approximately 45% of mangrove trees were reported
to be infested by pests (Osorio et al., 2017).

Table 3. Types of Pests and the Damage Inflicted on Mangroves in the Coastal Region of Maros Regency

Types of Number
No Types of Pests Types of Attack Mangroves of trees
1 a. Leaf suckers (Homoptera) ¢ Changing leaves Rhizophora 13
b. Leaf-eating caterpillars (Lepidoptera) e Damaged leaves apiculata 7
c. Stem borers (Coleoptera) e Open Wound 6
e Resinosis 2
d. Termites (Isoptera) e Broken or dead 8
branches
2 a. Leaf suckers (Homoptera) e Changing leaves Rhizophora 7
b. Leaf-eating caterpillars (Lepidoptera) e Damaged leaves mucronata 2
c. Stem borers (Coleoptera) o Open Wound 1
3 a. Leaf suckers (Homoptera) ¢ Changing leaves Avicennia lanata 12
b. Leaf-eating caterpillars (Lepidoptera) e Damaged Shoot 12
leaves and buds
c. Stem borers (Coleoptera) e Open Wound 11
e Resinosis 11
¢ Broken Stem 4
d. Termites (Isoptera) e Broken or dead 11
branches
Total 107

Source: Analysis results, 2024
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Pest attacks, targeting leaves, stems, and roots,
were also observed in the mangroves of the coastal
region of Maros Regency. Table 3 provides an
overview of the types of pests and the damage they
caused to mangroves in this region.

Table 3 presents the damage caused by various pest
types to three mangrove species: Rhizophora
apiculata, Rhizophora mucronata, and Avicennia
lanata. A total of 107 mangrove trees were affected,
with Avicennia lanata identified as the most
vulnerable species, accounting for 50 impacted
trees. Among the identified pests, leaf suckers
(Homoptera) infested 12 trees, causing
discolouration of leaves, which could reduce
photosynthetic efficiency (Choinski Jr et al., 2003;
Hu et al., 2020; Kitajima et al., 1997). Similarly, leaf-
eating caterpillars (Lepidoptera) attacked 12 trees,
primarily targeting shoots and buds. This damage
significantly disrupted regeneration and vegetative
growth, as shoots are active sites of growth
(Kathiresan & Bingham, 2001).

Stem borers (Coleoptera) caused the most severe
damage to Avicennia lanata, affecting 11 trees.
These trees exhibited open wounds and resin
secretion, with four of them showing fractured wood
structures. Such damage highlights the significant
stress on the vascular tissues of the trees caused by
pest attacks. Stem borers bore into stems, creating
cavities or holes that compromise the structural
integrity of the trees and reduce their ability to
sustain mangrove ecosystem functions (Calderdn-
Cortés et al., 2016; Sousa, Quek, et al., 2003).
Additionally, termites (Isoptera) caused broken or
dead branches in 11 trees. The high susceptibility of
Avicennia lanata to termite attacks may be attributed
to its weaker wood tissue and a lack of natural
chemical defences compared to Rhizophora species
(Duke & Schmitt, 2015).

These results underscore the varying levels of
vulnerability among mangrove species to pest
infestations, with Avicennia lanata being particularly
susceptible. This highlights the need for species-
specific pest management strategies to mitigate
damage and maintain the ecological functions of
mangrove ecosystems.

The mangrove species Rhizophora apiculata
exhibited a relatively high vulnerability to pest
infestations, with a total of 36 affected trees. Leaf
suckers (Homoptera) were the dominant type of
infestation, impacting 13 trees. Symptoms included
leaf discolouration, which can reduce photosynthetic
efficiency and hinder tree growth (Marois & Mitsch,
2015). Additionally, leaf-eating caterpillars
(Lepidoptera) attacked seven trees, causing damage
to leaves that could further decrease energy
production through photosynthesis (Kathiresan &
Bingham, 2001).

Stem borers (Coleoptera) were also observed, with
six trees showing open wounds and two trees
exhibiting resin secretion (resinosis). While resinosis
is a natural defence mechanism in plants, continuous
attacks can weaken the trees over time (Luchi et al.,
2005). Termite infestations (Isoptera) resulted in
broken or dead branches on eight trees. Although
Rhizophora apiculata is known for its high tannin
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content—tannins being compounds with antibacterial
and insecticidal properties that can reduce insect
attack—termite damage remained a significant
threat. Research by Barcoto & Rodrigues (2022)
indicates that termites can overcome these defences
through their ability to excavate and damage wood
tissues.

Furthermore, tannins do not fully protect trees from
mechanical damage, such as broken branches, which
remain a critical threat, especially for trees already
weakened by environmental stressors (Dahdouh-
Guebas et al., 2000; Pearce, 1996). Termites are
often associated with structural damage or
vulnerabilities caused by other factors, such as
environmental stress or habitat changes, which
reduce a tree's resistance to attack. This suggests
that while tannins may decrease pest attraction,
termites can still damage vital tree parts, including
branches, ultimately affecting the survival and
ecological function of mangrove trees (Boon et al.,
2009; Hossain & Islam, 2015).

In comparison to Rhizophora apiculata, Rhizophora
mucronata demonstrated the lowest susceptibility to
pest infestations, with only 10 affected trees. Leaf
suckers (Homoptera) attacked seven trees, causing
symptoms such as changes in leaf shape and colour.
Leaf-eating caterpillars (Lepidoptera) impacted only
two trees, resulting in minimal leaf damage. Stem
borer (Coleoptera) infestations were rare, with just
one tree showing signs of open wounds. Notably, no
resin secretion (resinosis) was observed in this
species, which may indicate that the infestation
levels were insufficient to trigger a physiological
defence response.

The low infestation rate in Rhizophora mucronata is
likely due to its higher tannin content and other
chemical defence compounds compared to Avicennia
lanata (Chelliah et al., 2023). Tannins, along with
other phenolic compounds, act as natural defence
mechanisms against insects and pathogens. These
compounds possess antibacterial and insecticidal
properties that inhibit pest activity (Chelliah et al.,
2023; Sadeer et al., 2019). Furthermore, tannins can
reduce the availability of nutrients for pests, thereby
lowering the likelihood of infestation (Aznawi et al.,
2024). Figure 2 provides an illustration of pest
infestation symptoms on mangrove trees.

Overall, pests infesting mangrove trees in the coastal
region of Maros Regency exhibited diverse damage
patterns, ranging from deformed leaves to structural
damage to stems and branches. Effective and
sustainable pest control measures are essential to
maintaining the health of mangrove ecosystems.
These measures include managing natural pest
habitats, utilising natural predators, and applying
biopesticides.

Ineffective or destructive pest control methods can
harm mangrove ecosystems and reduce their
ecological and socio-economic benefits. Therefore,
an integrated approach involving government
agencies, local communities, and researchers is
crucial for the sustainable management of pest
control in mangrove ecosystems (Primavera et al.,
2019).
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Overall, pests infesting mangrove trees in the coastal
region of Maros Regency exhibited diverse damage
patterns, ranging from deformed leaves to structural
damage to stems and branches. Effective and
sustainable pest control measures are essential to
maintaining the health of mangrove ecosystems.
These measures include managing natural pest
habitats, utilising natural predators, and applying
biopesticides.

Ineffective or destructive pest control methods can
harm mangrove ecosystems and reduce their
ecological and socio-economic benefits. Therefore,
an integrated approach involving government
agencies, local communities, and researchers is
crucial for the sustainable management of pest
control in mangrove ecosystems (Primavera et al.,
2019).

2) Classification of Damage Severity
The damage documented on mangrove trees (Figure
2) highlights the potential for significant impacts on
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Resinosis
Avicennia lanata

Broken/dead branches
(Rhizophora apiculata)
Figure 2. Damage Caused by Pest Infestations

coastal ecosystems. Discoloured and damaged
leaves can reduce photosynthetic productivity,
which, in turn, hampers the tree's biomass growth.
According to Marzuoli et al. (2019), reduced
photosynthetic capacity due to leaf damage or
discolouration diverts metabolic resources away from
growth, resulting in diminished biomass
accumulation.

Additionally, pest-induced damage such as open
wounds, resin secretion (resinosis), and fractured
stems indicates mechanical stress that can weaken
tree structures. This increases the risk of tree
collapse, particularly during storms or tidal surges. A
study by Rimada et al. (2023) revealed that trees
with structural defects are more likely to fail under
extreme weather conditions, underscoring the
importance of effective pest control. Based on the
percentage of pest-induced damage (Graph 3), the
coastal region of Maros Regency exhibits a range of
infestation severity, from low to severe.
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Heavily Infested

Avicennia lanata

Mildly Infested

Heavily Infested

Rhizophora apiculata  Rhizophora mucronata
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Rhizophora apiculata
Heavily Infested
= Total observed trees
® Infested trees
Demage Infestation(%)

= Total observed trees

40%

Infested trees

50% 60% 70% 80% 90%

Avicennia lanata
Heavily Infested
74
61
82.4

Rhizophora mucronata
Mildly Infested
67
10
14.9

Demage Infestation(%)

Figure 3. Percentage of Mangrove Pest Damage in the Coastal Region of Maros Regency

The analysis revealed that Rhizophora apiculata
experienced heavy pest infestations, with 51% of
trees in the observation plots affected. This finding
indicates that the species is highly vulnerable to
pests such as leaf suckers (Homoptera), leaf-eating
caterpillars  (Lepidoptera), and stem borers
(Coleoptera). A primary factor contributing to this
vulnerability is the soft, nutrient-rich leaf structure,
which makes it more attractive to herbivorous pests
(Kimmerer & Potter, 1987). Damage observed,
including leaf discolouration and broken branches,
compromises the tree's photosynthetic capacity and
structural stability. The high level of infestation may
also reflect a lack of natural predators in the area.
In contrast, Rhizophora mucronata exhibited a low
level of damage, with only 15% of trees affected.
This species appears to possess more effective
defence mechanisms against pests, potentially
including higher concentrations of secondary
compounds in plant tissues or a thicker wax layer on
leaves that deters herbivorous insects (Choong et al.,
1992). The observed pest activity on this species was
limited to leaf suckers and leaf-eating caterpillars,
with no significant damage to stems or branches.
These results suggest that Rhizophora mucronata is
more resilient to pest attacks compared to other
species under similar ecological conditions.

For Avicennia lanata, the analysis showed severe
damage, with 82% of trees in the observation plots
affected. This high percentage indicates that this
species is extremely vulnerable to various pests,
including leaf-eating caterpillars and stem borers. A
key factor contributing to its vulnerability is its
habitat, often located in areas with lower salinity and
higher exposure, which facilitates pest infestations
(Primavera et al., 2019). Damage such as fractured
stems and widespread resin secretion can lead to
gradual tree mortality, significantly reducing the
productivity and ecological functionality of mangrove
ecosystems.

The varying levels of pest infestation observed in
Rhizophora apiculata, Rhizophora mucronata, and
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Avicennia lanata highlight the differences in natural
resistance and ecological adaptations among these
mangrove species. Similarly, Kathiresan and
Bingham (2001) noted that pest infestation levels
vary across mangrove species due to distinct natural
defence mechanisms and adaptive capacities to
environmental conditions. These variations are
influenced by physical plant structures, the presence
of chemical compounds that act as pest deterrents,
and the ecological context of their habitats. For
instance, Rhizophora mucronata, which exhibited
lower levels of damage, may be better adapted to
environmental stressors and pest attacks due to
features such as its tougher bark, which provides
resistance against stem borers (DeYoe et al., 2020).
In contrast, Avicennia lanata tends to be more
susceptible, as its habitat often provides favourable
conditions for pest proliferation. Other factors, such
as geographical distribution, soil conditions, and the
presence of natural predators, also play significant
roles in determining infestation severity (Bhowmik et
al., 2022; Tomlinson, 2016).

Pest infestations in mangroves impact not only
individual trees but also the broader ecosystem.
Pests can disrupt critical ecological functions of
mangroves, such as coastal protection, carbon
sequestration, and providing habitats for various
species. A study conducted in West Kalimantan
reported extensive mangrove damage from biotic
factors, including termite infestations, leaf-eating
caterpillars, and stem borers, which have
significantly impaired mangrove ecosystem health in
the region (Haneda & Suheri, 2018).

Damage to leaves and branches reduces
photosynthetic capacity and biomass production,
which, in turn, affects ecosystem functions such as
carbon absorption, shoreline stabilisation, and
habitat provision for fauna (DeYoe et al., 2020;
Kathiresan & Bingham, 2001). The high level of pest
infestation observed in Avicennia lanata can
accelerate mangrove ecosystem degradation, as this
species plays a critical role in stabilising coastal
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environments. Pests such as stem borers
(Coleoptera) and leaf suckers (Homoptera) can inflict

severe damage, including fractured stems,
discoloured leaves, and premature leaf drop. These
damages reduce the tree's ability to

photosynthesise, ultimately inhibiting growth and
biomass production.

Prolonged pest infestations weaken tree health and
may lead to localised tree mortality in mangrove
areas. This degradation affects not only individual
tree functions but also the entire mangrove
ecosystem. Damaged mangrove trees lose their
ability to sequester carbon, protect coastlines from
erosion, and provide habitats for marine and
terrestrial fauna. Over time, ecosystem degradation
can increase the risk of saltwater intrusion,
biodiversity loss, and disruption of livelihoods for
coastal communities (DeYoe et al., 2020; Kathiresan
& Bingham, 2001).

4. Conclusion

Based on the research findings, mangroves in the
coastal region of Maros Regency face significant
pressures from pest infestations. The observed types
of damage include leaf discolouration, damage to
shoots and buds, open wounds, resin secretion
(resinosis), fractured stems, and broken or dead
branches. These damages are attributed to pests
such as leaf suckers (Homoptera), leaf-eating
caterpillars (Lepidoptera), stem borers (Coleoptera),
and termites (Isoptera). Among the mangrove
species studied, Avicennia lanata exhibited the
highest infestation rate (82%), followed by
Rhizophora apiculata (51%), with Rhizophora
mucronata showing the lowest level of damage
(15%).

One key area for further exploration is the specific
identification of pest species attacking mangroves.
Such identification could provide a clearer
understanding of the relationships between pest
species and the extent of damage to different
mangrove species. Additionally, it is essential to

evaluate other environmental factors, such as
salinity, water quality, and anthropogenic
disturbances, which may influence mangrove

susceptibility to pest attacks.

Future research adopting these approaches is
expected to yield deeper insights, contributing to the
sustainable management and conservation of
mangrove ecosystems.
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