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ABSTRACT 

This study investigates the diversity, behaviour, and ecological impact of termite species attacking plants 

in the Ketambe Research Station, Gunung Leuser National Park, Sumatra. Field observations revealed 

that termites from the genera Macrotermes, Bulbitermes, Hospitalitermes, and Nasutitermes exhibit varied 

foraging strategies and target living and dead plant tissues. Species such as Macrotermes malaccensis and 

Nasutitermes matangensis frequently infested stressed or wounded trees, indicating a preference for 

weakened hosts. Environmental factors such as high humidity, flooding, and plant stress increased termite 

activity and colonisation. While termites play a crucial role as decomposers and soil engineers, excessive 

attacks on live vegetation may threaten forest regeneration and biodiversity. These findings underscore 

the importance of monitoring termite-plant interactions to support forest ecosystem resilience and 

sustainable management strategies. 
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INTRODUCTION 

Termites comprise over 3,000 species, classified into 12 families and 330 genera (Krishna et al., 2013; 

Effowe et al., 2021; Buček et al., 2021). They are widely distributed in tropical, subtropical, and savanna 

ecosystems (Effowe et al., 2021; Shim et al., 2021). Termites play an important role as decomposers. Their 

presence in forest ecosystems provides benefits by recycling organic compounds, making them a source 
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of plant nutrients. The consumption of organic matter by termites positively impacts the environment by 

replenishing mineral nutrients in the soil through termite faeces and saliva secretions (Jouquet et al., 2011). 

In their natural habitats, termites also serve as a food source for various wildlife (Govorushko, 2019; Yanti 

et al., 2024; Iqbar et al., 2024). The presence of termites significantly affects the richness of organic 

elements in the soil (Effowe et al., 2021). However, termites are also known to attack living plants, which 

reduces their productivity (Ahmad et al., 2021). Damage caused by termites can result in the loss of plant 

stem surfaces and structural damage to the stems (Li et al., 2016). Common signs of termite damage 

include the presence of termite wings scattered in large numbers and the formation of wandering tunnels 

on the surface and inside plant stems (Indrayani et al., 2022; Xian & Homathevi, 2023; Gazdick et al., 

2024). 

 

Information on termite attacks on plants in tropical regions is still limited in Indonesia, especially in forests 

(Iqbar et al., 2023). The Ketambe Research Station in the Gunung Leuser National Park is a primary forest 

conservation area with rich vegetation. This area is home to orangutans, hornbills, bears, and other fauna, 

and its vegetation provides essential habitat and food for these species. For instance, plants like Ficus spp. 

and Durio zebethinus are important orangutan food sources (Djufri, 2015). The vegetation in Ketambe is 

still thriving, with trees that are tens to hundreds of years old, contributing to the area's high plant diversity 

(Yanti et al., 2024). 

 

The presence of termites on living plants is partly due to the accumulation of dead tissue in the plant stems 

(Li et al., 2016). Mature plants produce significant amounts of dead tissue, a byproduct of cambium growth 

(Shtein et al., 2023). This dead tissue attracts termites, and their presence on living plants reduces the 

value of the tree (Li et al., 2016). Termite attacks on living plants in primary forests are exciting because 

the abundant litter and decaying wood on the forest floor should generally satisfy termite needs. Attacking 

living plants carries certain risks for termites, such as having to contend with the secondary compounds 

produced by plants to defend themselves. However, such attacks also offer benefits, including easier 

access to water. This study was conducted to identify the termite species and types of attacks on living 

plants in the Ketambe forest and assess the condition of affected plants. The findings are expected to 

provide valuable information for forest conservation policies, particularly in primary forest areas. 

  

MATERIALS AND METHODS 

Sampling Site: The research was conducted in July 2021 at the Ketambe Research Station, Gunung 

Leuser National Park, Ketambe, Southeast Aceh, Aceh (Sumatra). The station is located in a primary 

forest area dominated by tree-like plants. Termite sample collection was carried out by observing termite 

attacks on plants. 
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Sample Identification: Termite sample collection was conducted using the Colony and Exploratory 

Survey methods (Jones & Eggleton, 2000). Exploratory surveys were performed to identify plants attacked 

by termites. The presence of wandering tunnels in plants was one indicator of termite activity. The termites 

found were collected, labelled, and placed into sample bottles containing 70% alcohol. Samples obtained 

in the field were transported to the laboratory for identification.  Termite specimens were identified using 

morphological characteristics of the soldier and worker castes. The key characteristics of the soldier caste 

observed include the head, rostrum, mandibles, antennae, and thorax. For the worker caste, the mandibles 

were the primary distinguishing feature. Termite samples were identified following the methods outlined 

by Thapa (1981), Tho (1992), and Syaukani (2011), using a morphospecies approach and comparison with 

the collection in the Biosystematics Laboratory, Universitas Syiah Kuala, Indonesia. 

 

Data Analysis: The data analysis to assess the diversity of termites attacking plants was conducted using 

the Shannon-Wiener Diversity Index, calculated using the following formula: 

 

 
  

H: Shannon-Wiener Diversity Index, 

Pi: Relative proportion (n/N) of individuals of a specific termite species, where n is the number of colonies 

of one species and N is the total number of all termite colonies found. 

LNPi: The natural logarithm (LN) of Pi. 

The summation symbol Ʃ represents the sum of the values, with the final result multiplied by negative one 

(–1) (Omayio et al., 2019). 

 

RESULT 

Termite Diversity: The identification results showed that 10 species of termites attacked plants in 

Ketambe station, originating Termite Diversity.  The identification results revealed ten termite species 

attacking plants at the Ketambe Research Station. All species belonged to the family Termitidae, with the 

highest species richness recorded within the subfamily Nasutitermitinae. The genus Macrotermes was the 

most aggressive plant attacker, responsible for seven recorded incidences (Table 1).  A total of 17 termite 

colonies were recorded during the survey, and the calculated Shannon-Wiener diversity index was 2.05, 

indicating a moderate level of termite diversity affecting vegetation in the area. 
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Table 1. Termite species and their associated host plants 

 

No Subfamily Genus Species Host Plant(s) Attacked 

1 
Macrotermiti

nae 
Macrotermes 

M. malaccensis 

Haviland 

Aglaia odoratissima, Pterospermum javanicum,   

 Litsea sp. 

2   M. gilvus Ahmad Shorea parvifolia 

3   M. ahmadi Tho Aglaia odoratissima, Shorea parvifolia 

4 
Nasutitermiti

nae 
Bulbitermes 

B. neopusillus  

Snyder & Emerson 
Artocarpus gomeziana 

5   B. constrictus Haviland Mallotus sp. 

6   B. constrictoides 

Holmgren 
Quercus sp. 

7  Hospitaliterm

es 
H. hospitalis Haviland Eugenia grandis, Shorea parvifolia 

8  Nasutitermes 
N. matangensis 

Haviland 
Shorea parvifolia 

9   N. havilandi Shorea parvifolia, Bischofia javanica 

10   N. proatripennis 

Ahmad 
Shorea parvifolia, Pterospermum javanicum 

 

Morphological Descriptions 

1. Macrotermes gilvus Hagen: The major soldier has a dark brown subrectangular head, with the anterior 

portion shorter than the posterior (Figure 1a), and a prominent labrum. The minor soldier's head is 

yellowish-brown and subrectangular with a rounded base and conical labrum (Figure 1b). The major 

soldier's head capsule exceeds 4.2 mm, while the minor soldier measures approximately 2.0 mm. Worker 

caste (Left mandible): The apical and first marginal teeth are nearly equal in length; the second and third 

marginal teeth are obscured, overlapping the molar (Figure 1j). Right mandible: The apical tooth is slightly 

shorter than the first marginal tooth; the anterior edge of the second tooth is short, and the molar region is 

slightly convex and pointed proximally (Figure 1k). 
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Figure 1 Morphology of soldiers (major and minor) and workers of M. gilvus. Major 

Soldiers (a,c,d,f,g, i), minor soldiers (b,e,h,l) and workers (j,k). Overall lateral 

view (c,f), head dorsal view (a,b), thorax dorsal view (d,e), antennae (g,h), and 

left (j) right worker mandible (k). Scale bar: 1 mm. 
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2. Nasutitermes matangensis Haviland 

Morphologically similar to N. havilandi, this species is distinguished by its 14-segmented antennae 

(Figure 4.5B) and a reddish-brown head capsule with a curved nasus (Figure 4.5A). The head capsule to 

be darker at the rostrum. This species was observed attacking the entire stem surface of Theobroma cacao 

(Figure 4.5C). Worker caste (Left mandible): The apical tooth is nearly equal to the first marginal; the 

second is absent (depressed), the third slightly protruding, and the molar depressed (Figure 2e). Right 

mandible: The apical and first marginal teeth are parallel; the first marginal is blunt; the second has a 

widened posterior edge; the molar is convex with a pointed proximal end (Figure 2f). 

 

 
 

 

a 

b c d 
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Behavior and Attack Patterns of Termite Species in Ketambe 

Macrotermes Holmgren:  The first observed colony of Macrotermes malaccensis was found infesting 

Shorea parvifolia (Figure 3a). The infestation was severe, with visible damage on the root buttress. The 

compromised health of the S. parvifolia tree was exacerbated by the constriction from a neighboring Ficus 

species, hindering its proper growth and facilitating termite intrusion. This physical stress likely created 

entry points for termites to establish tunnels and nests within the trunk. S. parvifolia is known for its 

substantial stature, reaching heights up to 60 meters, with a trunk diameter exceeding one meter and a 

crown forming an umbrella shape. The tree also features concave buttresses that do not extend 

significantly up the trunk. The presence of the Ficus species limited the growth of S. parvifolia, causing 

injuries to parts of the buttress and making it more susceptible to termite infestation. According to 

Kusumawardhani (2024), termites of the Macrotermes genus cause significant economic losses, as they 

are attracted to plantation crops and wooden structures. 

 

The same termite species was also found attacking Litsea sp. (Figure 3b), specifically targeting the lower 

part of a dead tree trunk, where the interior was filled with soil transported by termites to fortify their nest. 

Additionally, M. malaccensis was observed infesting the roots of a living Aglaia racemosa tree (Figure 

3c). 

 

 

 

 

 

 

 

 

 

 
Figure 2 Morphology of N. matangensis soldiers and workers. Soldiers (a,b,c,d) and workers (e,f). Overall 

lateral view (a), ventral head (b), dorsal head (c), dorsal thorax (d), left worker mandible (e) right 

(f). Scale bar: 0.6 mm 

e f 
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Figure 3. M. malaccensis attacks on the base of the Shorea parvifolia stem (a), the base of the Litsea sp. 

stem (b), and the roots of the Aglaia racemosa tree (c). 

 

Bulbitermes Emerson: Among the Bulbitermes species identified, B. neopusillus infested a dead 

Artocarpus gomeziana (Figure 4). The entire trunk was permeated with termite tunnels, indicating 

extensive colonization. Bulbitermes species are recognised as wood-feeding termites, contributing to the 

decomposition of dead plant material. 
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Figure 4. B. neopusillus infestation at the base of the Artocarpus gomeziana trunk. 

 

Hospitalitermes Holmgren:   Hospitalitermes hospitalis was observed actively foraging on the trunk of 

a dead Quercus sp. (Figure 5). This termite species consumes lichens or crustose mosses on plant stems. 

The worker and soldier castes of Hospitalitermes typically forage in groups on tree trunks, logs, and leaf 

litter on the forest floor. 
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Figure 5. H. hospitalis activity on a dead Quercus sp. tree. 
 

 

Nasutitermes Dudley: Three species of Nasutitermes were identified, including N. matangensis, which 

infested Ficus benjamina. Numerous galleries were present within the tree trunk (Figure 6). N. 

matangensis is a pest species that targets buildings, books, household items containing cellulose, and 

plantations. 

 

 
 

Figure 6. N. matangensis infestation of Ficus benjamina roots. 

 

Spatial Distribution of Termite Attacks in Ketambe 

Termite infestations in Ketambe were categorized based on their occurrence in living plants and dead 

wood. 

Living Plants:  Nasutitermes havilandi termites were attacking living Shorea parvifolia trees (Figure 7), 

with numerous galleries around the lower trunk. The infestation likely resulted from injuries to the main 

trunk, possibly due to breakage. These termites are potential pests that can infest both dead wood and 

living plants. 
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Figure 7. N. havilandi attacking a shrub-like S. parvifolia tree trunk 

 

Dead Wood:  Bulbitermes constrictoides infested a dead Quercus sp. (Figure 8), with the entire trunk 

affected. These termites are known wood-feeders, contributing to the decomposition process. 
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Figure 8. B. constrictoides infestation of an entire Quercus sp. trunk. 

 

Ecological Interactions and Adaptations 

The Ketambe area experiences high humidity and cool temperatures in the morning (20–21 °C) and 

slightly warmer temperatures in the afternoon (23–24 °C). These stable conditions influence termite 

behaviour; for instance, H. hospitalis termites forage without constructing protective tunnels. 
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Figure 9. H. hospitalis active on a Eugenia grandis (forest guava) tree. 

 

Adaptations are also evident in N. proatripennis, which prefers infesting injured plant stems (Figure 10) 

over waterlogged litter. Despite being a maintained forest area, Ketambe is subject to intense rainfall and 

upstream flooding, leading to periodic submersion. This environmental stress may drive termites to inhabit 

living tree trunks to avoid floodwaters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.  N. proatripennis attacking the interior of a living Pterospermum javanicum. 
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DISCUSSION 

The findings from the Ketambe Research Station reveal that termite infestations are highly associated with 

both the physiological condition of host plants and the surrounding environmental conditions. Contrary to 

the general perception that termites directly cause plant mortality, our observations support that termites 

primarily act as secondary invaders, targeting plants already weakened by biotic or abiotic stressors (Park 

et al., 2019; Rana et al., 2021). 

 

Termite Preferences and Host Vulnerability 

Termites were frequently found attacking trees that exhibited signs of structural weakness or damage, 

such as broken trunks or constriction by parasitic plants. For instance, Shorea parvifolia infested by 

Macrotermes malaccensis was also physically stressed due to encroachment by Ficus sp., which impeded 

its growth and injured its buttress. Such mechanical damage likely facilitated termite entry and colony 

establishment. Similar patterns were observed with Nasutitermes havilandi on S. parvifolia, where trunk 

injuries predisposed the tree to termite attack. This aligns with previous research indicating that plant 

wounds and stress significantly increase susceptibility to termite infestation (Xian & Homathevi, 2023). 

 

Termites of the genera Macrotermes, Bulbitermes, and Nasutitermes were observed infesting both living 

and dead wood, though the severity and extent of colonisation varied. In particular, Macrotermes 

malaccensis could build extensive nests inside tree trunks and root systems, even in living trees like Aglaia 

racemosa. This suggests a high degree of adaptability and opportunism in their foraging strategies. 

             

Behavioural and Environmental Interactions Species-specific foraging behaviours were evident. 

Hospitalitermes hospitalis, for instance, was frequently observed foraging in open areas on tree trunks 

without the protection of mud galleries, likely facilitated by the region's stable and humid microclimate. 

These termites are known to feed on lichens and crustose mosses (Kawagoe et al., 2022), and their activity 

during both morning and afternoon hours is supported by the consistently high humidity levels in Ketambe 

(95–100%). 

 

The tendency of Nasutitermes proatripennis to inhabit the stems of living trees rather than leaf litter may 

reflect an adaptation to avoid waterlogged conditions during frequent flooding. Ketambe experiences 

significant hydrological stress, despite being a protected forest, due to intense rainfall and upstream runoff. 

Such environmental pressures can force termite species to relocate to more stable microhabitats such as 

standing tree trunks, especially during flood events. 
 

Ecological Implications 

The presence of termites in forest ecosystems plays a crucial ecological role as decomposers, accelerating 

the breakdown of organic matter and contributing to nutrient cycling (Effowe et al., 2021). Termite 
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tunnelling activities improve soil aeration, enhance water infiltration, and increase carbon flux, enriching 

the forest floor and supporting plant regeneration. 

 

However, as observed in this study, excessive termite attacks on living plants may negatively affect forest 

dynamics. Heavy infestations may reduce fruit production and limit seed dispersal, indirectly affecting 

frugivorous wildlife and overall ecosystem resilience. This emphasises the need to continuously monitor 

termite activity, especially in regions susceptible to environmental fluctuations and anthropogenic 

disturbances. 

 

CONCLUSION 

This study reveals the termite species' diversity and ecological roles in Ketambe, highlighting their varied 

foraging behaviours and preferences for living and dead plant materials. Termites such as Macrotermes 

malaccensis, Bulbitermes neopusillus, and Nasutitermes matangensis were frequently associated with 

stressed or damaged trees, indicating their opportunistic behaviour in response to host vulnerability and 

environmental conditions. High humidity and frequent flooding influence termite activity, with some 

species adapting by colonizing living plant tissues for shelter and food. While termites are key 

decomposers contributing to nutrient cycling and soil aeration, their shift toward attacking live plants can 

disrupt forest regeneration and reduce plant productivity. Overall, termite activity in Ketambe reflects a 

dynamic balance between ecological benefit and potential plant damage, emphasising the need for 

continued monitoring to support forest health and biodiversity conservation. 
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