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Review Article
SPECIES DIVERSITY AND TRI-TROPHIC ASSOCIATIONS OF APHIDOPHAGOUS COCCINELLIDAE (COLEOPTERA: INSECTA) IN INDIA




ABSTRACT

The family Coccinellidae, or ladybirds, includes nearly 6,000 species worldwide, with about 550 species in India, many of which are important predators of aphids and other soft-bodied pests. Aphids, a sap-sucking bugs with 794 species documented in India, are major agricultural pests due to their rapid reproduction, wide host range, and role as vectors of over 200 plant viruses. Aphidophagous coccinellids play a key role in suppressing these pests, making them vital components of biological control and integrated pest management programs. In India, nine tribes of Coccinellinae are aphidophagous, collectively comprising 148 ladybird species feeding on 181 aphid species across 350 host plants, forming 3,102 tri-trophic associations. Among these, Coccinellini is the most diverse and ecologically important tribe (72 species, 165 aphid prey, 2,345 triplets), followed by Coccidulini, Chilocorini, and Aspidimerini, while other tribes contribute fewer records. Regional data indicate the highest number of associations in Uttar Pradesh, Manipur, Jammu & Kashmir, and West Bengal, with major aphid prey including Aphis gossypii Glover, Aphis craccivora Koch, Lipaphis erysimi (Kaltenbach), Brevicoryne brassicae (Linnaeus), Myzus persicae (Sulzer) and Rhopalosiphum maidis (Fitch) and host plants with the most interactions include brassica vegetables, mustard, brinjal, maize, apple, and rose. Detailed tribe-level accounts show variation in prey specialization: some genera like Coccinella Linnaeus and Cheilomenes Chevrolat are highly polyphagous, while others exhibit narrower prey ranges. Aspidimerini and Coccidulini are well represented with multiple species and broad prey spectra, whereas Hyperaspidini, Noviini, Platynaspidini, Sticholotidini, and Telsimiini have fewer aphidophagous species and more localised records. Overall, these results confirm that India harbours a highly diverse fauna of aphidophagous ladybirds, which hold significant potential in integrated pest management (IPM) as an eco-friendly substitute for chemical insecticides. Further investigations into their feeding ecology, prey preference, and habitat adaptability will be essential for enhancing their effective use in sustainable aphid control within Indian agroecosystems.
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1. INTRODUCTION

The family Coccinellidae (Coleoptera: Insecta), commonly known as ladybirds, comprises nearly 6,000 species distributed across diverse habitats worldwide. In India, about 550 species are reported, belonging to 90 genera and 16 tribes (Poorani, 2019). Many of these are significant natural enemies of agricultural pests such as aphids, scales, and other soft-bodied insects, contributing greatly to biological control strategies (DeBach, 1964; Obrycki et al., 2009; Kumar & Omkar, 2023). 

Aphids (Hemiptera: Aphididae) are delicate, soft-bodied insects that subsist on plant sap. Of the 794 aphid species documented in India (Singh & Singh, 2019; Singh et al., 2023a), nearly 250 are considered serious pests of agricultural and horticultural crops (Singh & Singh, 2016). Their success as pests is attributed to several distinctive features, including wide host range, unusual reproductive modes, rapid population growth, and polymorphism. Depending on climatic conditions and food availability, aphids may reproduce by parthenogenesis, sexual reproduction, or even pedogenesis, and they can display both viviparous and oviparous traits (Singh & Singh, 2022). Under favorable conditions, their populations can increase swiftly, often exceeding economic threshold levels. They attack almost all parts of plants, including roots. Some species inflict damage by depleting plant nutrients, which results in curling and distortion of young shoots and a general weakening of plants, especially those of agricultural and horticultural importance. Furthermore, many aphid species are efficient vectors, transmitting over 200 plant viruses (Singh & Singh, 2021).

Aphidophagous coccinellids are recognised for their biological and ecological significance. Both larvae and adults are voracious predators, capable of consuming large numbers of aphids throughout their development, and are thus regarded as key natural enemies in regulating aphid populations. Their high reproductive potential, ability to locate prey efficiently, and adaptability to diverse habitats contribute to their success as biological control agents (Kumar & Omkar, 2025). From an ecological perspective, these beetles play a vital role in maintaining the balance of predator–prey interactions, enhancing the stability of natural and managed ecosystems. In agricultural systems, they are integral to Integrated Pest Management (IPM) programs, offering a sustainable alternative to chemical insecticides and reducing the risks associated with pesticide overuse, such as resistance, resurgence, and environmental contamination (Singh & Singh, 2016; Singh et al., 2023b). Given their wide distribution, prey preference, and proven impact on pest suppression, aphidophagous coccinellids have been extensively studied and utilised in classical, augmentative, and conservation biological control strategies across the world (Obrycki & Kring, 1998; Hodek & Michaud, 2008; Hodek et al., 2012; Michaud, 2012; Shandilya et al., 2024; Kumar & Omkar, 2025). Understanding their biology, feeding potential and ecological interactions is, therefore, essential for optimising their use in sustainable aphid management.

Aphidophagous ladybirds are vital biocontrol agents, but major gaps persist in knowledge of their diversity, prey associations, and ecology (Escalona et al., 2017). Records remain incomplete in regions like northeast India and the Himalayas, and field-level data on functional responses, dispersal, and interactions with other predators are scarce (Mehrwar & Uniyal, 2021). Climate change effects on their life cycles are poorly understood, and applied use is limited by inadequate mass-rearing and IPM integration. Bridging these gaps is essential to fully utilize ladybirds in sustainable pest management (Kumar & Omkar, 2023). Future research should include systematic biodiversity surveys with morphological and molecular tools, and long-term monitoring across agro-climatic zones to track dynamics and climate responses. Landscape studies are needed to assess the role of margins and orchards, while field-level experiments on functional responses and intraguild interactions will clarify ecological roles (Kumar & Omkar, 2025). Climate modeling can predict phenological mismatches, and applied work should focus on mass rearing of indigenous species, release strategies, and farmer-centered approaches that promote ladybird-friendly, conservation-based pest management.

2. TAXONOMY OF COCCINELLIDAE

Traditionally, coccinellids were classified into seven subfamilies based on morphology: Chilocorinae, Coccidulinae, Coccinellinae, Epilachninae, Microweiseinae, Scymninae, and Sticholotidinae (Kovář, 1996). However, recent phylogenetic analyses have restructured the family. Che et al. (2021) recognised only three subfamilies: Microweiseinae (3 tribes), Monocoryninae (1 tribe), and Coccinellinae (27 tribes), with most previously recognised subfamilies now treated as tribes within Coccinellinae. Within India, the subfamily Microweiseinae is only sparsely represented, largely due to limited targeted collections. Of the three tribes presently recognieed in this subfamily, only Serangiini and Microweiseini occur in the Indian subcontinent. In total, the Indian fauna of Microweiseinae now comprises eight species preying on whiteflies and scale insects and none are aphidophagous (Poorani, 2024a). The subfamily Monocoryninae comprises single species Monocoryna indica Szawaryn, 2022 from India without any prey record (Szawaryn, 2022). Thus, almost all aphidophagous Coccinellidae belong to a single subfamily Coccinellinae which consists of 27 tribes: Stethorini, Coccinellini, Chnoodini, Ortaliini, Epilachnini, Noviini, Scymnini, Cryptognathini, Cephaloscymnini, Platynaspidini, Aspidimerini, Hyperaspidini, Brachiacanthini, Diomini, Poriini, Pentiliini, Azyini, Argentipilosini, Chilocorini, Plotinini, Sumniini, Sticholotidini, Cranophorini, Coccidulini, Shirozuellini, Scymnillini and Telsimiini. 

3. APHIDOPHAGOUS COCCINELLINAE AND THEIR ASSOCIATIONS WITH APHID PREYS AND HOST PLANTS

Plant–aphid–coccinellid interactions serve as the basis of biological control, and documenting them is vital for identifying which coccinellid species regulate particular aphid pests on specific host plants. Such insights support farmers and researchers in developing precise, eco-friendly pest management strategies. Knowledge of these tri-trophic relationships also aids in forecasting pest outbreaks and maintaining predator populations for effective suppression, while contributing to the conservation of native coccinellid diversity (Singh, 2025a).

Out of the 27 tribes within the subfamily Coccinellinae, only nine are recorded as aphidophagous in India: Aspidimerini, Chilocorini, Coccidulini, Coccinellini, Hyperaspidini, Noviini, Platynaspidini, Sticholotidini, and Telsimiini (Table 1). These aphidophagous ladybird beetles play a crucial role in safeguarding crops highly vulnerable to aphid infestations across Indian agroecosystems, including cereals (Singh & Ahmad, 2025), oilseeds (Singh, 2024a; Tiwari et al., 2024), pulses (Singh, 2024b, 2025b), vegetables (Pal & Singh, 2013; Singh, 2025c, d, e; Singh & Pandey, 2025; Tiwari & Singh, 2025a, b), citrus (Singh & Singh, 2023), cotton (Singh, 2025f); tea (Das & Kakoty, 1992; Das et al., 2010; Dhanapati Devi et al., 2010), sugarcane (Sarma et al., 2007), and several others. Table 1 indicates that 148 species of ladybirds in India are aphidophagous, feeding on 181 species of aphids that infest 350 plant species, together forming 3,102 documented tri-trophic associations across 31 states and union territories. 

The tribe Coccinellini accounted for the highest number of aphidophagous ladybird species (72 species), followed by Coccidulini (30 species), Sticholotidini (15 species), Aspidimerini (12 species), Chilocorini (11 species), and only 1–3 species reported in the remaining tribes. In terms of aphid prey diversity, Coccinellini again ranked highest with 165 species, trailed by Coccidulini (59 species), Chilocorini (38 species), Aspidimerini (35 species), and 2–18 prey species across other tribes. Similarly, the largest number of tri-trophic associations was documented in Coccinellini (2,345 triplets), followed by Coccidulini (383 triplets), Chilocorini (155 triplets), and Aspidimerini (133 triplets), whereas other tribes showed only 2–155 triplets (Table 1). 

Table 1. Number of species of different tribes of subfamily Coccinellinae preying on number of aphids infesting different number of host plants in different states/union territories of India (pooled data of Table 2-10).

	Tribes of Coccinellinae
	Number of

	
	Predator species
	Aphid species
	Host plant species
	Triplets
	States/union territories

	Coccinellini 
	72
	165
	315
	2345
	31

	Coccidulini
	30
	59
	139
	383
	24

	Chilocorini
	11
	38
	80
	155
	23

	Aspidimerini
	12
	35
	71
	133
	16

	Platynaspini
	2
	18
	22
	32
	7

	Sticholotidini
	15
	 11
	19
	41
	12

	Hyperaspidini
	2
	3
	8
	8
	4

	Noviini
	3
	3
	3
	3
	3

	Telsimiini
	1
	2
	2
	2
	2

	Total
	148
	181
	350
	3102
	31



Analysis of the data presented in Table 2-10 revealed that the maximum number of tri-trophic associations was recorded in Uttar Pradesh (555 triplets) followed by Manipur (545 triplets), Jammu & Kashmir (432 triplets), West Bengal (416 triplets), Uttarakhand (365 triplets), Karnataka (258 triplets), Kerala (227 triplets), while fewer than 200 triplets were observed in the remaining states/union territories) (Figure 1). The northeast and northwest Himalayas support rich aphidophagous coccinellid populations due to their high floristic diversity, which provides abundant and diverse aphid hosts (Hajra & Rao, 1990; Chakrabarti & Debnath, 2009; Chakrabarti et al., 2012). Favorable microclimates in foothills and mid-elevations, cooler temperatures and moderate humidity, further extend the activity of aphids and their predators. A wide crop mix (cereals, vegetables, oilseeds, pulses, fruit trees) with staggered planting sustains aphid populations year-round, thereby attracting ladybirds (Azad Thakur et al., 2012). In addition, lower pesticide use in traditional hill farming reduces non-target mortality, favoring natural enemies (Mehrwar & Uniyal, 2021). Finally, forest margins, hedgerows, and orchards provide refuges and alternate food sources, enhancing survival, reproduction, and long-term persistence of ladybirds (Chaudhary et al., 2016; Pervez & Khan, 2019).
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Figure 1. Map showing the number of tri-trophic associations (triplets) of aphidophagous Coccinellinae preying on different species of aphids in different states/union territories of India. No species of the predators was recorded in the red shaded states/union territories of India.

Several species of ladybirds are highly polyphagous, particularly the members of Coccinellini and Coccidulini. Coccinella septempunctata, Cheilomenes sexmaculata, Hippodamia variegata, Adalia tetraspilota, Coccinella transversalis, Oenopia sauzeti, Harmonia dimidiata, and Oenopia kirbyi feeds upon more than 40 species of aphids on several food crops (Table 5). In contrast several species of ladybirds are monophagous to oligophagous feeding upon 1-5 species of aphids infesting few host plants in localised habitats. The dietary flexibility of polyphagous coccinellids ensures survival during prey scarcity and makes them reliable generalist biocontrol agents in diverse cropping systems. However, they may show reduced efficiency on any single prey compared to specialists. Monophagous coccinellids, in contrast, are morphologically and behaviorally adapted to specific aphid hosts, achieving high efficiency and synchrony with prey. Yet, their narrow diet restricts them to limited habitats and makes them vulnerable to prey scarcity, reducing their broader biocontrol role. Together, polyphagous and monophagous species contribute complementarily: generalists provide baseline suppression, while specialists offer strong, species-specific control. Polyphagy supports colonization and range expansion, whereas monophagy drives niche specialization and closer prey–predator coevolution (Hodek & Honěk, 1996; Obrycki & Kring, 1998; Dixon, 2000; Omkar & Pervez, 2004).

Among the aphid prey, the highest number of associations was observed with Aphis gossypii Glover (98 triplets), followed by Aphis craccivora Koch (71 triplets), Myzus persicae (Sulzer) (63 triplets), Aphis aurantii Boyer de Fonsc. (54 triplets), Lipaphis erysimi (Kaltenbach) (43 triplets), Brevicoryne brassicae (Linnaeus) (41 triplets), and Rhopalosiphum maidis (Fitch) (41 triplets), while all other aphid species accounted for fewer than 30 triplets. With respect to host plants, most tri-trophic interactions of aphidophagous coccinellids were linked to brassica vegetables such as cabbage, cauliflower, broccoli, kale, and knol-kohl (Brassica oleracea L.) (182 triplets), followed by mustard species (rapeseed, black, brown, field) (157 triplets), brinjal (Solanum melongena L.) (146 triplets), oak trees (Quercus spp.) (110 triplets), apple (Malus domestica (Suckow) Borkh.) and rose (Rosa spp.) (83 triplets each), maize (Zea mays L.) (58), and hyacinth bean (Lablab purpureus (L.) Sweet) (51), with fewer than 50 triplets reported on other host plants.
Following is the details of tri-trophic associations and biodiversity of species of these aphidophagous ladybirds in India.

3.1 Tribe: Aspidimerini Weise

Aspidimerini is a comparatively large tribe of ladybirds, restricted entirely to Asia and represented by six genera. In India, four genera comprising 26 species are known (Poorani, 2024b). Out of these, 14 species (including two identified only upto genus level) belonging to three genera are aphidophagous, forming 133 tri-trophic associations with 35 aphid species infesting 70 host plants across 16 Indian states (Table 2). The highest number of associations was documented in Manipur (31 triplets), followed by West Bengal (28), Kerala (26), Karnataka (21), and Uttar Pradesh (10), while the remaining 11 states contributed fewer than 10 records each. Notably, there are no records of aphidophagous Aspidimerini from 12 states and 8 union territories. Although, Hemchandra et al. (2010) and Das et al. (2020) reported four and two aphidophagous Aspidimerini species, respectively from Arunachal Pradesh, they did not provide details of their aphid prey or host plant associations. Among the recorded species, Cryptogonus quadriguttatus (Weise) and Pseudaspidimerus trinotata (Thunberg) are highly polyphagous, attacking 16 and 15 aphid species infesting 18 and 35 host plants, respectively. Of the 35 aphid prey species, 11 Aspidimerini species feed mainly on Aphis gossypii Glover, while six species also prey on Aphis aurantii Boyer de Fonsc., Aphis craccivora Koch, and Aphis odinae (van der Goot). The most frequently exploited host plants include potato (Solanum tuberosum L., 15 triplets), followed by cowpea (Vigna unguiculata (L.) Walp.) and Ipomoea spp. (12 triplets each), and chilli (Capsicum annuum L., 10 triplets), with fewer than 10 triplets recorded from each of the remaining 66 plant species (Sharma et al., 2025a).

Table 2. Number of species of Aspidimerini preying on aphids infesting different number of host plants in different states/union territories of India (after, Sharma et al., 2025a).

	Predator species
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Cryptogonus ariasi 
	1
	3
	3
	3

	2. Cryptogonus bimaculatus 
	14
	19
	20
	3

	3. Cryptogonus complexus 
	1
	1
	1
	1

	4. Cryptogonus himalayensis 
	4
	4
	4
	1

	5. Cryptogonus nitidus 
	1
	1
	1
	1

	6. Cryptogonus orbiculus 
	5
	6
	7
	5

	7. Cryptogonus quadriguttatus 
	16
	18
	26
	6

	8. Cryptogonus sp.
	7
	6
	9
	3

	9. Pseudaspidimerus flaviceps 
	6
	14
	14
	7

	10. Pseudaspidimerus infuscatus 
	1
	1
	1
	1

	11. Pseudaspidimerus trinotata 
	15
	36
	41
	11

	12. Pseudaspidimerus sp.
	3
	3
	3
	1

	13. Trigonocarinatus bilineatus 
	1
	1
	1
	1

	14. Trigonocarinatus bryanti 
	2
	2
	2
	1

	Total
	35
	71
	133
	16





3.2 Tribe: Chilocorini Mulsant

The tribe Chilocorini is primarily known for preying on scale insects that infest a wide range of economically important crops. These beetles typically have a shiny, helmet-shaped body and usually lack spots or patterns on their elytra. Several species of Icerya Signoret, most notably the cottony cushion scale, Icerya purchasi Maskell, which infest Citrus spp., and the San Jose scale, Comstockaspis perniciosa (Comstock) on various fruit crops, along with other scale insects and bugs, have been successfully suppressed by Chilocorus species in biological control programmes (DeBach, 1964). In addition to scales, these predatory ladybirds also feed on a variety of aphid species, which are harmful to agricultural, horticultural, and fruit crops. Poorani (2023a) presented an illustrated guide to the tribe Chilocorini from the Indian subcontinent, which includes 31 species across 6 genera. In India, 11 species of Chilocorini under 4 genera have been reported preying on 38 aphid species infesting 78 plant species, forming 155 tri-trophic associations across 23 states and union territories (Table 3). The highest numbers of associations were recorded in Punjab and Uttar Pradesh (23 triplets each), followed by West Bengal (22), Jammu & Kashmir (17), Manipur and Tamil Nadu (14 each), Uttarakhand (13), Himachal Pradesh (12), and Kerala (10), while fewer than 10 triplets were observed in the remaining regions). Of the recorded aphids, Aphis craccivora Koch and Aphis gossypii Glover are attacked by the greatest number of predators (4 species), while Aphis pomi De Geer and Myzus persicae (Sulzer) are targeted by 3 predator species, mainly on apple, brinjal, and brassica oilseeds (Sharma et al., 2025b).
Table 3. Number of species of Chilochorini preying on aphids infesting different number of host plants in different states/union territories of India (after Sharma et al., 2025b).
 
	Predator species
	Number of

	
	Species of aphid preys
	Species of host plants
	Triplets
	States/union territories

	1. Brumoides suturalis
	26
	54
	86
	22

	2. Chilocorus circumdatus 
	5
	4
	6
	3

	3. Chilocorus hauseri 
	1
	2
	2
	3

	4. Chilocorus infernalis 
	5
	4
	5
	3

	5. Chilocorus melas 
	1
	1
	1
	1

	6. Chilocorus nigrita 
	9
	13
	21
	9

	7. Chilocorus pakistanensis
	1
	1
	1
	1

	8. Chilocorus politus 
	4
	2
	4
	2

	9. Chilocorus rubidus 
	7
	7
	8
	4

	10. Curinus coeruleus
	1
	1
	1
	1

	11. Priscibrumus uropygialis
	11
	17
	20
	7

	Sub total
	38
	80
	155
	23




3.3 Tribe: Coccidulini Mulsant

The tribe Coccidulini is characterised by its morphological diversity and still unresolved taxonomic relationships. It is a large, cosmopolitan group, with its greatest diversity occurring in the African, Australian, and Neotropical regions. Globally, it comprises about 92 genera, whose members feed on aphids, mealybugs, scales, and whiteflies, all of which are important pests of several economically valuable crops. In India, tri-trophic associations have been documented for 33 species (including 3 species identified only up to genus) under 7 genera, which prey upon 59 species of aphids infesting 139 plant species, resulting in a total of 383 tri-trophic associations across 24 states and union territories (Table 4). Among these, Scymnus Kugelann is the most species-rich genus, represented by 22 aphidophagous species. The majority of tri-trophic associations were reported from Kerala (79 triplets), followed by Uttar Pradesh (66), Karnataka (64), Bihar (46), Tamil Nadu (43), Maharashtra (41), while fewer than 40 associations were recorded in the remaining 18 states and union territories (Sharma et al., 2025c). Although Hemchandra et al. (2010) reported several aphidophagous Coccidulini species from Arunachal Pradesh, details of their aphid prey and host plant associations were not provided. Within India, Scymnus pyrocheilus Mulsant and Scymnus nubilus Mulsant stand out as highly polyphagous species, feeding on 18 and 14 aphid species infesting 54 and 38 plant species, respectively. Among the 59 aphid prey species recorded, members of Coccidulini were found to prey most frequently on Aphis gossypii Glover (20 predator species), followed by Aphis craccivora Koch (14 species) and Myzus persicae (Sulzer) (13 species). With respect to host plants, the most preferred were brassica crops (oilseed and vegetable types, 34 triplets), followed by Solanum melongena L. (32 triplets), Vigna unguiculata (L.) Walp. (13), and Zea mays L. (11), with fewer than 10 associations recorded for the remaining food plants (Sharma et al., 2025c).

Table 4. Number of species of Coccidulini preying on aphids infesting different number of host plants in different states/union territories of India (after Sharma et al., 2025c).

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Axinoscymnus puttarudriahi
	2
	2
	2
	1

	2. Cryptolaemus montrousieri
	4
	5
	8
	5

	3. Horniolus dispar
	1
	1
	1
	1

	4. Horniolus guimeti
	4
	7
	7
	3

	5. Horniolus nigripes
	1
	1
	1
	1

	6. Nephus regularis
	4
	7
	8
	3

	7. Nephus spp. 
	7
	10
	10
	4

	8. Pseudoscymnus luteus
	1
	1
	1
	1

	9. Scymnus castaneus
	11
	18
	19
	8

	10. Scymnus coccivora
	6
	20
	22
	7

	11. Scymnus fuscatus
	7
	10
	14
	6

	12. Scymnus giganteus
	2
	2
	2
	2

	13. Scymnus gracilis
	3
	4
	4
	3

	14. Scymnus hilaris
	8
	9
	12
	3

	15. Scymnus hingstoni
	1
	1
	1
	1

	16. Scymnus hodeki
	1
	1
	1
	1

	17. Scymnus latemaculatus
	11
	49
	52
	7

	18. Scymnus loewii
	1
	10
	10
	1

	19. Scymnus notescens
	1
	1
	1
	1

	20. Scymnus nubilus
	14
	38
	43
	10

	21. Scymnus nymphaeus
	1
	1
	1
	1

	22. Scymnus o-nigrum
	2
	2
	3
	1

	23. Scymnus posticalis
	3
	6
	6
	4

	24. Scymnus pyrocheilus
	18
	54
	73
	11

	25. Scymnus quadrillum
	9
	11
	16
	6

	26. Scymnus rajeshwariae
	1
	1
	1
	1

	27. Scymnus sapporensis
	1
	1
	1
	1

	28. Scymnus spp.
	29
	42
	47
	17

	29. Scymnus victoris
	1
	1
	1
	1

	30. Scymnus xerampelinus
	5
	8
	8
	4

	31. Stethorus gilvifrons
	4
	2
	4
	1

	32. Stethorus punctillum
	1
	1
	1
	1

	33. Stethorus spp.
	2
	2
	2
	1

	Total
	59
	139
	383
	24




3.4 Tribe: Coccinellini Latreille

Poorani (2023b) presented an illustrated guide to the tribe Coccinellini from the Indian subcontinent, which includes 119 species across 30 genera. While they are commonly regarded as specialist predators of aphids, their feeding habits are more diverse, extending to other hemipterans such as aphids, adelgids, scales, mealybugs, whiteflies, and psyllids (Hodek & Honěk, 2009; Obrycki et al., 2009), beetle and lepidopteran larvae, pollen, fungal spores, and occasionally plant tissues (Escalona et al., 2017). Understanding the diversity of Coccinellini is crucial for their effective utilisation in integrated pest management programmes. In India, 72 species of Coccinellini under 23 genera are recorded as aphidophagous feeding on 165 species of aphids infesting 315 species of food plants with 2345 tri-trophic associations across 31 states/union territories (Table 5). Among them, 17 species are monophagous, 14 species are oligophagous preying on 2-5 species of aphids and rest are polyphagous preying on 6-103 species of aphids. Coccinella septempunctata is highly polyphagous preying on 103 species of aphids infesting 186 species of host plants with 313 tri-trophic associations followed by Cheilomenes sexmaculata (prey on 79 species of aphids infesting 174 species of plants) (Singh et al., 2024), Hippodamia variegata (prey on 67 species of aphids infesting 120 species of plants) (Singh, 2025g), Adalia tetraspilota (prey on 57 species of aphids infesting 80 species of plants), Coccinella transversalis (prey on 49 species of aphids infesting 147 species of plants) (Singh, 2025a), Oenopia sauzeti (prey on 44 species of aphids infesting 42 species of plants), Harmonia dimidiata (prey on 42 species of aphids infesting 47 species of plants) (Singh & Gupta, 2026a), and Oenopia kirbyi (prey on 41 species of aphids infesting 52 species of plants, Singh, 2025i) (Table 5). Regarding the distribution, Cheilomenes sexmaculata is distributed in 27 states/union territories followed by Coccinella septempunctata and Coccinella transversalis (each distributed in 26 states/union territories) and Micraspis discolor (distributed in 21 states/union territories) (Singh & Gupta, 2026b). Other species of Coccinellini are distributed 1-14 states/union territories of India. 

Table 5. Number of species of Coccinellini preying on aphids infesting different number of host plants in different states/union territories (ST/UT) of India.

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	ST/UT
	References

	1. Adalia bipunctata 
	9
	11
	14
	9
	1

	2. Adalia decempunctata 
	1
	1
	1
	1
	1

	3. Adalia tetraspilota 
	57
	80
	120
	6
	1

	4. Aiolocaria hexaspilota 
	7
	6
	7
	3
	1

	5. Alloneda dodecaspilota 
	10
	12
	17
	5
	1

	6. Anegleis cardoni
	22
	43
	58
	11
	1

	7. Callicaria superba
	6
	6
	6
	2
	1

	8. Calvia albida 
	3
	3
	3
	2
	1

	9. Calvia andrewesi 
	1
	1
	1
	1
	1

	10. Calvia championorum 
	1
	1
	1
	1
	1

	11. Calvia explanata 
	1
	1
	1
	1
	1

	12. Calvia flaveola 
	2
	2
	2
	2
	1

	13. Calvia punctata 
	30
	26
	30
	4
	1

	14. Calvia quatuordecimguttata 
	1
	1
	1
	2
	1

	15. Calvia shiva 
	4
	4
	4
	2
	1

	16. Calvia sykesii 
	3
	4
	4
	3
	1

	17. Calvia vulnerata 
	1
	1
	1
	1
	1

	18. Cheilomenes propinqua 
	1
	1
	1
	3
	2

	19. Cheilomenes sexmaculata
	79
	174
	275
	27
	2

	20. Coccinella luteopicta
	5
	5
	5
	4
	3

	21. Coccinella magnopunctata
	3
	4
	4
	1
	3

	22. Coccinella saucerottei
	1
	1
	1
	1
	3

	23. Coccinella septempunctata
	103
	186
	313
	26
	3

	24. Coccinella transversalis
	49
	147
	218
	26
	3

	25. Coccinella transversoguttata
	2
	2
	2
	1
	3

	26. Coccinella undecimpunctata
	17
	29
	38
	7
	3

	27. Coccinella undecimpunctata aegyptiaca
	1
	1
	1
	1
	3

	28. Coelophora biplagiata 
	8
	10
	12
	4
	4

	29. Coelophora bissellata 
	20
	30
	39
	11
	4

	30. Coelophora bowringii 
	2
	2
	2
	1
	4

	31. Coelophora inaequalis 
	1
	1
	1
	1
	4

	32. Coelophora saucia 
	20
	34
	38
	10
	4

	33. Halyzia dejavu 
	1
	1
	1
	1
	4

	34. Halyzia sanscrita 
	9
	8
	9
	1
	4

	35. Harmonia axyridis 
	2
	2
	2
	2
	5

	36. Harmonia dimidiata 
	42
	47
	75
	12
	5

	37. Harmonia eucharis 
	37
	54
	79
	11
	5

	38. Harmonia octomaculata 
	22
	43
	61
	13
	5

	39. Harmonia sedecimnotata 
	6
	8
	8
	4
	5

	40. Hippodamia convergens 
	3
	2
	3
	2
	6

	41. Hippodamia tredecimpunctata
	1
	1
	1
	1
	6

	42. Hippodamia variegata
	67
	120
	191
	14
	6

	43. Illeis cincta 
	12
	23
	33
	8
	6

	44. Illeis confusa 
	2
	2
	2
	2
	7

	45. Illeis indica 
	7
	10
	13
	4
	7

	46. Megalocaria dilatata
	26
	21
	37
	11
	7

	47. Micraspis allardi
	11
	19
	30
	5
	8

	48. Micraspis discolor 
	33
	73
	108
	21
	8

	49. Micraspis tenuilinea 
	1
	1
	1
	1
	8

	50. Micraspis univittata 
	21
	29
	40
	8
	8

	51. Micraspis yasumatsui 
	8
	8
	13
	4
	8

	52. Microcaria albolineata 
	1
	1
	1
	3
	9

	53. Microcaria lewisii 
	2
	1
	2
	2
	9

	54. Oenopia billieti 
	8
	8
	9
	3
	10

	55. Oenopia conglobata 
	13
	17
	22
	4
	10

	56. Oenopia kirbyi 
	41
	52
	76
	9
	10

	57. Oenopia manipurensis 
	7
	7
	7
	1
	10

	58. Oenopia mimica 
	2
	2
	2
	1
	10

	59. Oenopia quadripunctata 
	16
	19
	25
	4
	10

	60. Oenopia sauzeti 
	44
	42
	66
	8
	10

	61. Oenopia sexareata 
	30
	39
	50
	8
	10

	62. Oenopia signatella 
	2
	2
	2
	2
	10

	63. Palaeoneda auriculata 
	1
	1
	1
	1
	9

	64. Phrynocaria perrotteti 
	1
	1
	1
	1
	9

	65. Phrynocaria unicolor 
	8
	9
	12
	4
	9

	66. Propylea dissecta 
	18
	39
	54
	12
	11

	67. Propylea japonica 
	13
	26
	34
	6
	11

	68. Propylea luteopustulata 
	38
	60
	92
	9
	11

	69. Propylea quatuordecimpunctata 
	14
	13
	14
	4
	11

	70. Protothea quadripunctata 
	1
	1
	1
	3
	9

	71. Psyllobora bisoctonotata 
	6
	5
	9
	2
	9

	72. Synonycha grandis 
	10
	9
	16
	4
	9

	Total
	165
	315
	2345
	31
	

	References: 1-Singh et al., 2025a; 2-Singh et al., 2024; 3-Singh, 2025a; 4-Singh & Agrawal, 2026; 5-Singh & Gupta, 2026a; 6- Singh, 2025g; 7-Singh & Gupta, 2025; 8-Singh & Gupta, 2026b; 9-Singh, 2025h; 10-Singh, 2025i; 11-Singh, 2025j





3.5 Tribe: Hyperaspidini Mulsant
The tribe Hyperaspidini Mulsant is represented by a single genus in the Palearctic region, but it shows considerably higher diversity in the New World, where 14 genera are recognized (Biranvand et al., 2017). Poorani (2022) presented an illustrated guide to the tribe Hyperaspidini from the Indian subcontinent, which includes 6 species of a single genus. In India, the tribe is restricted to the type genus Hyperaspis Chevrolat, comprising only two species: Hyperaspis maindroni Sicard and Hyperaspis marginaloides Canepari (Table 6). The report of Hyperaspis marginaloides Canepari by Chakrabarti et al. (2012) appears doubtful, as it is likely a misidentification of Platynaspis variegata Crotch, a closely resembling species with a wider distribution in that region (Poorani, 2022). Both the larvae and adults of Hyperaspis are voracious predators of scale insects and aphids (Gordon & Canepari, 2008). Within India, their tri-trophic associations have been documented only from Karnataka, Manipur, Sikkim, and West Bengal feeding on Aphis spp. (Singh et al., 2025b).

Table 6. Number of species of Hyperaspidini preying on aphids infesting different number of host plants in different states/union territories of India (after Singh et al., 2025b).

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Hyperaspis maindroni
	3
	5
	5
	4

	2. Hyperaspis marginaloides
	3
	3
	3
	1

	Total
	3
	8
	8
	4




3.6 Tribe: Noviini Mulsant

The tribe Noviini holds considerable economic importance, as its members are primarily predators of giant scale insects and, to a lesser extent, mealybug and aphid pests that cause serious damage to crops. In the Indian region, 17 species of this tribe are currently recorded, all belonging to the type genus Novius Mulsant (Poorani, 2023c). However, only three species have been reported as aphidophagous, with records from Himachal Pradesh, Karnataka, and Uttar Pradesh (Table 7) (Singh et al., 2025b).

Table 7. Number of species of Noviini preying on aphids infesting different number of host plants in different states/union territories of India (after Singh et al., 2025b).

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Novius fumidus
	1
	1
	1
	1

	2. Novius octoguttata
	1
	1
	1
	1

	3. Novius ruficollis
	1
	1
	1
	1

	Total
	3
	3
	3
	3


3.7 Tribe: Platynaspidini Mulsant

The tribe Platynaspini consists of four genera, of which only two: Neoplatynaspis Poorani and Platynaspis Redtenbacher, occur in India (Poorani, 2023d). The genus Platynaspis has a broad Old World distribution, being particularly diverse in the Oriental and Palearctic regions, with the richest diversity in the Afrotropical region (Poorani, 2023d). Tri-trophic associations have been documented for only two aphidophagous species: Platynaspis saundersii Crotch and Platynaspis variegata Crotch. Platynaspis saundersii is distributed in India (Himachal Pradesh, Jammu & Kashmir, Meghalaya, Uttarakhand), Afghanistan, Bhutan, Nepal, and Pakistan (Poorani, 2023d). In India, its aphid prey has been recorded only from Himachal Pradesh, Jammu & Kashmir, and Uttarakhand, where it feeds on 12 aphid species associated with 14 host plants. Similarly, Platynaspis variegata occurs mainly in India (Assam, Manipur, Meghalaya, Sikkim, Tripura, West Bengal) and China (Poorani, 2023d). Within India, aphid prey records are absent from Meghalaya and Tripura, and it has been reported to feed on 6 species of aphids infesting 9 plant species (Table 8) (Singh et al., 2025b). 

Table 8. Number of species of Platynaspini preying on aphids infesting different number of host plants in different states/union territories of India (After Singh et al., 2025b).

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Platynaspis saundersii
	12
	14
	17
	3

	2. Platynaspis variegata
	7
	9
	11
	4

	3. Platynaspis sp.
	3
	3
	4
	2

	Total
	18
	22
	32
	7


3.8 Tribe: Sticholotidini Weise

The Sticholotidini is a large tribe of ladybirds and includes 36 genera distributed worldwide and feed on aphids, mealybugs, scales, and whiteflies (Szawaryn & Tomaszewska, 2020). The tri-trophic associations are known only for 16 aphidophagous species (including one identified upto genus) preying on 11 species of aphids infesting 19 species of plants, resulting in 41 triplets across 12 states/union territories of India (Singh, 2025b) (Table 9). Jauravia Motschulsky is the largest genus containing 15 species, out of which 8 species are aphidophagous (Table 9). Most of the species of predators are monophagous or oligophagous preying on 1-5 aphid species (Singh et al., 2025b)

Table 9. Number of species of Sticholotidini preying on aphids infesting different number of host plants in different states/union territories of India (after Singh et al., 2025b).

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Jauravia assamensis
	3
	1
	3
	2

	2. Jauravia dorsalis
	1
	1
	1
	1

	3. Jauravia opaca
	1
	1
	1
	3

	4. Jauravia pallidula
	3
	2
	3
	2

	5. Jauravia pubescens
	1
	1
	1
	3

	6. Jauravia quadrinotata
	5
	4
	7
	3

	7. Jauravia simplex
	1
	1
	1
	3

	8. Jauravia soror
	3
	3
	3
	3

	9. Pharoscymnus flexibilis
	5
	6
	10
	5

	10. Pharoscymnus horni
	1
	1
	1
	1

	11. Sticholotis binotata
	2
	2
	2
	2

	12. Sticholotis marginalis
	2
	2
	2
	2

	13. Sticholotis obscurella
	2
	4
	4
	1

	14. Sticholotis ruficeps
	1
	1
	1
	1

	15. Sticholotis sp.
	1
	1
	1
	1

	16. Synonychimorpha chittagongi
	1
	1
	1
	1

	Total
	 11
	19
	41
	12



3.9 Tribe: Telsimiini Casey

All twelve species of the tribe Telsimiini recorded in India belong to a single genus, Telsimia Casey mainly preying on coccids (Poorani & Thanigairaj, 2023). However, the tri-trophic associations are known only for two aphidophagous species (including one identified upto genus) preying on two species of aphids, Aphis craccivora Koch infesting Gliricidia maculata (Kunth) Steud. In Karnataka (Megha et al., 2015) and Aphid gossypii Glover feeding on Capsicum annuum L. in Kerala (Thamilvel, 2009) (Table 10). 

Table 10. Number of species of Telsimiini preying on aphids infesting different number of host plants in different states/union territories of India.

	Predator species
	Number of

	
	Aphid species
	Host plant species
	Triplets
	States/union territories

	1. Telsimia bangalorensis 
	1
	1
	1
	1

	2. Telsimia sp.
	1
	1
	1
	1

	Total
	2
	2
	2
	2





4. CONCLUSION

Aphidophagous coccinellids represent a vital component of natural pest regulation in India, where aphids remain among the most destructive agricultural pests. With 148 species of ladybirds feeding on 181 aphid species across 350 host plants, their role in shaping tri-trophic interactions is both ecologically and economically significant. Among the nine aphidophagous tribes, Coccinellini emerges as the most dominant group in terms of species richness, prey range, and geographic distribution, followed by Coccidulini, Chilocorini, and Aspidimerini. While several species are highly polyphagous and adaptable, others exhibit narrower prey preferences, highlighting the diversity of predatory strategies within the group. Regional variation in tri-trophic associations further underscores the importance of local biodiversity in sustaining ecosystem services. Collectively, these findings reaffirm that the fauna of aphidophagous lady birds in India is very rich and they can play the crucial role in integrated pest management (IPM), offering an environmentally sustainable alternative to chemical insecticides. Future research on their feeding ecology, prey specificity, and habitat adaptation will be instrumental in optimising their utilisation for long-term aphid management in Indian agroecosystems.
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