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Ecological Associations of Oecophylla smaragdina with Tree and Climber Species and Their Seasonal Dynamics in Mayiladuthurai and Cuddalore Districts, Tamil Nadu, India


Abstract
The Asian weaver ant Oecophylla smaragdina is an ecologically important arboreal species known for its complex nest building behaviour and role in natural pest regulation. The present study investigates the ecological associations, seasonal dynamics, and host plant preferences of O. smaragdina across Mayiladuthurai and Cuddalore districts of Tamil Nadu, India, over two consecutive years twice a monthly. Systematic monthly surveys were conducted to record nest presence on tree, shrub, climber, and parasitic plant species, and seasonal and inter-annual variations were analysed. A total of 41 plant species belonging to 24 families were documented as nesting substrates, with Mayiladuthurai exhibiting higher host plant diversity, while Cuddalore consistently recorded greater nest abundance, indicating higher habitat suitability. Nest presence showed marked seasonal variation, with peak occurrence during summer months (March–May) and a decline during post-monsoon and winter periods. Inter-annual comparison revealed increased nesting activity in 2024, suggesting colony stabilization under may be favourable environmental conditions. Weaver ants showed a strong preference for evergreen and broad-leaved host plants, particularly members of Anacardiaceae, Moraceae, and Menispermaceae. The findings highlight the importance of vegetation structure, seasonal climate, and floristic composition in shaping weaver ant nesting dynamics and underscore the potential of O. smaragdina as a natural biological control agent in tropical agroecosystems.
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1. Introduction
Ants are widely distributed across tropical and temperate regions at diverse altitudes. They function both as scavengers and predators and serve as sensitive indicators of climate change at micro- and macro-ecological scales (Parr and Bishop, 2022). Ants are key components of ecosystems, not only because they constitute a substantial proportion of animal biomass, but also because they act as ecosystem engineers. Consequently, ants are widely used in monitoring environmental impacts, assessing ecosystem functioning, and as model organisms in ecological studies (Ramesh and Jahir Hussain, 2010; Andersen, 1988, 1990).
Weaver ants (Oecophylla spp.) are arboreal, eusocial insects that play a significant role in pest management and are also utilized as food and in traditional medicine (Offenberg, 2015). Oecophylla smaragdina is a monogynous species, meaning that each colony contains a single queen, and colonies can reach impressive sizes, comprising approximately 100,000 to 500,000 worker ants. A mature O. smaragdina colony consists of multiple interlinked nests that together form an extensive three-dimensional network across host plants (Ambika and Nalini, 2019; Gajbe, 2025).
As an obligately arboreal species, the distribution and ecological performance of O. smaragdina are strongly influenced by the availability, structure, and phenology of host trees and climbers. Previous studies indicate that this species associates with a wide range of plant taxa, with over 175 host plant species recorded across 46 families, reflecting an elective mutualistic relationship shaped by shelter, food resources (such as honeydew from tended hemipterans), and suitable nesting substrates, in exchange for protection against herbivores and pest arthropods (Lim et al., 2008). This ant–plant association is not merely physical but ecologically functional. Weaver ants interact with trophobionts (e.g., aphids and scale insects), exploit extrafloral nectaries, and influence herbivore communities, thereby contributing to tri-trophic interactions that can modify herbivory patterns and plant reproductive dynamics in tropical ecosystems (Blüthgen and Fiedler, 2002).
Moreover, weaver ants are recognized as effective biological control agents, often reducing pest populations in agricultural systems, particularly on fruit trees such as mango, citrus, and cashew, through aggressive predation on phytophagous insects and deterrence of competing arthropods (Mao et al., 2025; Tsuji et al., 2004). Seasonal dynamics in O. smaragdina populations—including variations in nest abundance, activity levels, and host plant utilization—are influenced by environmental factors such as temperature, humidity, and rainfall, which in turn affect foraging behaviour, colony expansion, and reproductive cycles (Nalini and Ambika, 2019; Selvam and Nalini, 2025).
Despite its ecological importance, region-specific studies on O. smaragdina, particularly within the agroforestry mosaics of Mayiladuthurai and Cuddalore districts of Tamil Nadu, remain limited. The diverse vegetation of these districts, comprising native trees and climber species, provides an ideal setting to investigate host plant selection, seasonal variation in ant–plant associations, and their broader ecological implications, including pest suppression, plant defence, and canopy community structure. The present study aims to address this knowledge gap by documenting host tree and climber species utilized by O. smaragdina and analysing the seasonal dynamics of its colonies across contrasting climatic periods in southern India.
2. Material and Methods
2.1. Study area
The present study was carried out in the Mayiladuthurai and Cuddalore districts of Tamil Nadu, India (Fig. 1), which represent tropical coastal agroecosystems characterized by mixed vegetation, including fruit trees, avenue trees, ornamental plants, and climbers. The region experiences a tropical climate with high temperatures, moderate to high humidity, and seasonal rainfall predominantly influenced by the northeast monsoon. These climatic conditions are highly favourable for arboreal ant species, particularly Oecophylla smaragdina.








Fig. 1 Map showed the study area
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2.2. Selection of Host Plant Species
Field surveys were conducted on tree and climber species commonly occurring in agricultural fields, home gardens, institutional campuses, roadside plantations, and semi-natural vegetation. Plant species hosting weaver ant nests were identified using standard regional floras and verified with botanical keys. Both native and cultivated plant species were included to assess host plant preference and diversity.
2.3. Survey Design and Sampling Method
A systematic visual survey method was adopted following standard protocols for arboreal ant studies as described by Blüthgen and Fiedler (2002). Selected sampling sites in each district were visited twice monthly throughout the study period. Each host plant was thoroughly examined for the presence or absence of Oecophylla smaragdina nests. For each plant species, the number of nests per plant was recorded, and presence–absence data were documented on a monthly basis. Only active nests, indicated by visible worker movement, were considered to avoid overestimation of colony presence. Comparative analyses between districts and seasons were conducted to understand spatiotemporal patterns in host plant associations. Data were analysed using descriptive statistics, and seasonal trends were illustrated graphically where appropriate.
3. Results
The present study documented the association of the Asian weaver ant Oecophylla smaragdina with 41 plant species belonging to 24 families across the Cuddalore and Mayiladuthurai districts of Tamil Nadu. Of these, 16 plant species were common to both districts, while 25 species exhibited district-specific occurrence, indicating pronounced spatial variation in host plant utilization by weaver ants (Table 1). Mayiladuthurai district supported a substantially higher diversity of host plants compared to Cuddalore. Weaver ant nests were recorded on 33 plant species in Mayiladuthurai, whereas only 19 species were observed in Cuddalore. This disparity likely reflects differences in vegetation composition, availability of perennial canopy cover, and overall habitat heterogeneity between the two districts.
The plant families Annonaceae, Fabaceae, Combretaceae, Moraceae, Malvaceae, Meliaceae, and Rubiaceae contributed significantly to host plant diversity in Mayiladuthurai. Notably, Combretaceae was represented by three species (Terminalia arjuna, T. catappa, and T. elliptica), all of which were recorded exclusively in Mayiladuthurai. Similarly, climbers belonging to the families Menispermaceae, Oleaceae, Rhamnaceae, and Cucurbitaceae were predominantly observed in Mayiladuthurai, emphasizing the importance of climbing and interconnected vegetation for nest establishment. In contrast, Cuddalore exhibited a comparatively restricted host range, dominated by Fabaceae, Malvaceae, Moraceae, Myrtaceae, and Sapotaceae, with fewer climber species.
The presence of weaver ants on economically important tree species such as Mangifera indica, Artocarpus heterophyllus, Psidium guajava, Azadirachta indica, and Citrus limon in both districts highlights the adaptability of O. smaragdina to managed and semi-managed landscapes.
Tree species constituted the dominant growth form hosting O. smaragdina nests in both districts. However, Mayiladuthurai showed a greater representation of climbers and shrubs, including Artabotrys hexapetalus, Tinospora cordifolia, Cocculus hirsutus, Jasminum officinale, and Ziziphus oenoplia. The exclusive occurrence of the parasitic shrub Dendrophthoe falcata as a nesting substrate in Mayiladuthurai is noteworthy, indicating the species’ ability to exploit structurally complex and unconventional plant forms. In contrast, Cuddalore uniquely recorded nest associations with Ficus carica, Morinda citrifolia, Manilkara zapota, Tectona grandis, Phyllanthus acidus, Prunus dulcis, Ixora coccinea, and the bamboo Kinabaluchloa nebulosa. The occurrence of nests on bamboo suggests behavioural flexibility in nest-site selection, particularly in habitats where suitable broad-leaved tree species may be relatively limited.




Fig. 2 Month-wise percentage presence of weaver ant nests on host plant species during 2023 and 2024 in Mayiladuthurai and Cuddalore districts, Tamil Nadu.
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Table 1. List of trees and shrubs recorded with nests in coastal districts of Tamil Nadu during March 2023 to February 2025
	S. No
	Plant species
	Family
	Habit
	Cuddalore
	Mayiladuthurai

	1
	Mangifera indica
	Anacardiaceae
	Tree
	✓
	✓

	2
	Lannea coromandelica
	Anacardiaceae
	Tree
	–
	✓

	3
	Polyalthia longifolia
	Annonaceae
	Tree
	✓
	✓

	4
	Artabotrys hexapetalus
	Annonaceae
	Climber
	–
	✓

	5
	Annona squamosa
	Annonaceae
	Tree
	–
	✓

	6
	Caryota urens
	Arecaceae
	Tree
	–
	✓

	7
	Tecoma stans
	Bignoniaceae
	Shrub/Tree
	–
	✓

	8
	Calophyllum inophyllum
	Calophyllaceae
	Tree
	–
	✓

	9
	Terminalia elliptica
	Combretaceae
	Tree
	–
	✓

	10
	Terminalia arjuna
	Combretaceae
	Tree
	–
	✓

	11
	Terminalia catappa
	Combretaceae
	Tree
	–
	✓

	12
	Coccinia indica
	Cucurbitaceae
	Climber
	✓
	✓

	13
	Pongamia pinnata
	Fabaceae
	Tree
	✓
	✓

	14
	Pterocarpus marsupium
	Fabaceae
	Tree
	–
	✓

	15
	Cassia fistula
	Fabaceae
	Tree
	✓
	✓

	16
	Couroupita guianensis
	Lecythidaceae
	Tree
	✓
	✓

	17
	Dendrophthoe falcata
	Loranthaceae
	Parasitic shrub
	–
	✓

	18
	Thespesia populnea
	Malvaceae
	Tree
	✓
	✓

	19
	Hibiscus rosa-sinensis
	Malvaceae
	Shrub
	✓
	✓

	20
	Azadirachta indica
	Meliaceae
	Tree
	✓
	✓

	21
	Swietenia mahagoni
	Meliaceae
	Tree
	–
	✓

	22
	Cocculus hirsutus
	Menispermaceae
	Climber
	–
	✓

	23
	Tinospora cordifolia
	Menispermaceae
	Climber
	–
	✓

	24
	Artocarpus heterophyllus
	Moraceae
	Tree
	✓
	✓

	25
	Ficus carica
	Moraceae
	Tree
	✓
	–

	26
	Ficus amplissima
	Moraceae
	Tree
	–
	✓

	27
	Psidium guajava
	Myrtaceae
	Tree
	✓
	✓

	28
	Syzygium cumini
	Myrtaceae
	Tree
	–
	✓

	29
	Jasminum officinale
	Oleaceae
	Climber
	–
	✓

	30
	Ziziphus oenoplia
	Rhamnaceae
	Climber
	–
	✓

	31
	Morinda citrifolia
	Rubiaceae
	Tree
	✓
	–

	32
	Morinda tinctoria
	Rubiaceae
	Tree
	–
	✓

	33
	Citrus limon
	Rutaceae
	Tree
	✓
	✓

	34
	Citrus medica
	Rutaceae
	Tree
	–
	✓

	35
	Manilkara zapota
	Sapotaceae
	Tree
	✓
	–

	36
	Tectona grandis
	Lamiaceae
	Tree
	✓
	–

	37
	Phyllanthus acidus
	Phyllanthaceae
	Tree
	✓
	–

	38
	Prunus dulcis
	Rosaceae
	Tree
	✓
	–

	39
	Ixora coccinea
	Rubiaceae
	Shrub
	✓
	–

	40
	Kinabaluchloa nebulosa
	Poaceae
	Bamboo
	✓
	–

	41
	Melicoccus bijugatus
	Sapindaceae
	Tree
	–
	✓


✓- indicate presence of the nest; – indicate absence of the nest
Several plant species, including Lannea coromandelica, Annona squamosa, Caryota urens, Calophyllum inophyllum, Syzygium cumini, Swietenia mahagoni, and Ficus amplissima, supported weaver ant nests exclusively in Mayiladuthurai, underscoring the district’s richer arboreal complexity. In contrast, Cuddalore exhibited fewer district-exclusive host plants, reflecting a more simplified canopy structure and possibly greater levels of anthropogenic disturbance. Overall, the results clearly demonstrate that Mayiladuthurai district supports a broader and structurally more diverse range of host plants for Oecophylla smaragdina than Cuddalore. This enhanced plant diversity—particularly the abundance of climbers and multi-layered vegetation—appears to facilitate increased nesting opportunities and greater colony persistence, highlighting the importance of habitat complexity in shaping weaver ant–plant associations.
Weaver ant nest presence exhibited pronounced seasonal variation across both districts, with peak occurrence during the summer months (March–May) and minimal presence during the post-monsoon and winter periods (November–December) (Fig. 2). Cuddalore district consistently recorded higher nest presence compared to Mayiladuthurai, suggesting relatively greater habitat suitability. Inter-annual comparisons revealed increased nesting activity in 2024, indicating colony stabilization and favourable environmental conditions (Fig. 3). Analysis of host plant use showed a strong preference for evergreen and broad-leaved species, particularly members of the families Anacardiaceae, Moraceae, and Menispermaceae (Fig. 4).


Fig. 3 District-wise mean percentage presence of weaver ant nests (± SD) during 2023 and 2024.
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Fig. 4 Percentage occurrence of weaver ant nests across different host plant families in the study area.
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4. Discussion
The present study reveals pronounced spatial variation in the association of the Asian weaver ant Oecophylla smaragdina with tree and climber species across the Mayiladuthurai and Cuddalore districts of Tamil Nadu. The significantly higher number of host plant species recorded in Mayiladuthurai compared to Cuddalore clearly indicates that vegetation diversity and structural complexity play critical roles in determining nesting opportunities and colony persistence of this obligately arboreal ant.
Mayiladuthurai district supported a richer assemblage of host plants, including a wide range of trees, climbers, shrubs, and parasitic plants, which likely provides enhanced canopy connectivity and suitable leaf architecture required for leaf-weaving behaviour. Weaver ants preferentially select plants with flexible leaves, overlapping canopies, and continuous branching patterns that facilitate nest construction and inter-nest movement (Gajbe, 2025). The dominance of climbers and multi-layered vegetation in Mayiladuthurai likely enhances resource accessibility and reduces the energetic costs associated with nest expansion and colony maintenance, as suggested by earlier studies on Oecophylla nest-site selection (Blüthgen and Fiedler, 2002; Nalini and Ambika, 2019).
In contrast, the comparatively lower host plant diversity in Cuddalore may reflect a simplified vegetation structure, possibly resulting from higher levels of anthropogenic modification, monoculture practices, or coastal exposure. Such conditions can limit the availability of suitable nesting substrates and reduce canopy continuity, thereby restricting colony expansion (Offenberg, 2015).
Tree species served as the primary nesting substrates in both districts, corroborating previous reports that large, perennial trees provide long-term stability for weaver ant colonies. However, the markedly higher occurrence of nests on climbers and shrubs in Mayiladuthurai suggests that O. smaragdina exploits vertically and horizontally connected plant forms to maximize nesting opportunities. Climbers such as Tinospora cordifolia, Cocculus hirsutus, and Jasminum officinale may function as linking structures between trees, enhancing foraging efficiency and territorial dominance (Philpott et al., 2006).
The utilization of the parasitic shrub Dendrophthoe falcata as a nesting substrate is particularly noteworthy. Such unconventional host use highlights the behavioural plasticity of weaver ants and their ability to exploit structurally complex microhabitats, especially in ecosystems characterized by high plant diversity (Yanoviak et al., 2005).
The dominance of plant families such as Fabaceae, Moraceae, Malvaceae, Meliaceae, and Annonaceae in both districts aligns with earlier studies reporting frequent weaver ant associations with these families (Way and Khoo, 1992; Lim et al., 2008). Many species within these families possess broad, pliable leaves and support trophobiont insects, which provide carbohydrate-rich honeydew essential for colony nourishment. This reinforces the concept that plant morphological traits and resource availability jointly influence host plant selection by O. smaragdina.
The occurrence of several host plants exclusively in Mayiladuthurai, including Terminalia spp., Syzygium cumini, Caryota urens, and Ficus amplissima, suggests that local floristic composition strongly shapes ant–plant associations (Ribas and Schoereder, 2002). Conversely, the limited number of exclusive host plants in Cuddalore, such as Prunus dulcis and Manilkara zapota, indicates constrained habitat options; however, the observation of nesting on bamboo (Kinabaluchloa nebulosa) demonstrates adaptive nesting strategies under such conditions.
The wide range of economically important fruit and timber trees utilized by weaver ants in both districts underscores their potential role as natural biological control agents in agroecosystems. By establishing colonies on fruit trees such as mango, citrus, guava, and jackfruit, O. smaragdina can contribute to pest suppression, thereby reducing reliance on chemical pesticides (Mao et al., 2025; Exélis et al., 2023; Peng et al., 2011). The higher host plant diversity in Mayiladuthurai may therefore enhance the ecosystem services provided by weaver ants.
Although the present analysis primarily focuses on host plant associations, the observed patterns likely interact with seasonal climatic factors. Greater plant diversity and canopy cover may buffer colonies against adverse weather conditions, thereby supporting higher colony stability across seasons, as reported in recent studies linking climatic variables with weaver ant abundance (Selvam and Nalini, 2025).
5. Conclusion
The present study demonstrates that the nesting ecology of the Asian weaver ant Oecophylla smaragdina is strongly influenced by seasonal variation, habitat suitability, and host plant characteristics in the agro-ecosystems of Mayiladuthurai and Cuddalore districts. Higher nest occurrence during summer months, along with increased nesting activity in 2024, reflects may be favourable climatic conditions and colony stabilization over time. The consistent preference for evergreen and broad-leaved host plants, particularly members of Anacardiaceae, Moraceae, and Menispermaceae, underscores the importance of plant structural traits and year-round canopy availability in supporting weaver ant colonies. Collectively, these findings emphasize the ecological significance of O. smaragdina as a key arboreal species and reinforce its potential as a natural biological control agent in tropical agro-ecosystems, advocating for the conservation of diverse perennial vegetation to sustain both ant populations and the ecosystem services they provide.
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