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Review Article
An Updated Checklist of Tri-trophic Associations of Aphidophagous Species of the Genera Adalia, Aiolocaria, Alloneda, Anegleis, Callicaria and Calvia of the Tribe Coccinellini (Coccinellinae: Coccinellidae: Coleoptera) in India 








ABSTRACT

The present checklist deals with the tri-trophic associations of 17 species of aphidophagous ladybird beetles (Coccinellini: Coccinelinae: Coccinellidae) belonging to six genera, viz. Adalia Mulsant, Aiolocaria Crotch, Alloneda Iablokoff-Khnzorian, Anegleis Iablokoff-Khnzorian, Callicaria Crotch and Calvia Crotch preying on 87 species of aphids infesting 121 species of plants with 271 tri-trophic associations (triplets) in 19 states/union territories of India. Most polyphagous species is Adalia tetraspilota preying on 57 species of aphids belonging to 45 genra infesting 80 plant species with 120 tri-trophic associations followed by Calvia punctata (preying on 30 species of aphids infesting 26 plant species with 30 tri-trophic associations), Anegleis cardoni (preying on 22 species of aphids infesting 43 plant species with 58 tri-trophic associations) and Alloneda dodecaspilota (preying on 10 species of aphids infesting 12 plant species with 17 tri-trophic associations). Most of the aphids belong to genera Aphis, Brevicoryne, Brachycaudus, Capitophorus, Eriosoma, Eutrichosiphum, Hyalopterus, Lipaphis, Macrosiphoniella, Macrosiphum, Melanaphis, Myzus, Rhopalosiphum, Sitobion, Taoia and Uroleucon infesting several fruit trees, cereals, pulses, oil seeds, vegetable and fodder crops. These aphidophagous ladybirds are mostly distributed in northwest and northeast states of India. Since no attempts have been made to document their tritrophic interactions in unexplored portions of India, a thorough survey method is required to catalogue these aphidophagous ladybird predators in those states and union territories. This checklist will be a significant tool for taxonomists, researchers, academics, conservation managers, and policymakers to ensure the effective use of these natural enemies in biological or natural control strategies for aphids.
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1. INTRODUCTION

The family Coccinellidae (Coleoptera: Insecta) includes ladybird beetles, consisting of approximately 6,000 species located in various habitats. India is home to approximately 550 species across 90 genera and 16 tribes (Poorani, 2019). These beetles are important predators of various insect pests like aphids, scales, thrips, and other soft-bodied insects, serving a vital function in natural/biological control methods (DeBach, 1964; Obrycki et al., 2009; Kumar & Omkar, 2023). Traditionally, the Coccinellidae have been classified into seven subfamilies with varying numbers of tribes (Kovář, 1996); however, Che et al. (2021) recently restructured the classification based on their phylogenetic relationships, recognising only three subfamilies: Microweiseinae (containing 3 tribes), Monocoryninae (featuring one tribe), and Coccinellinae (encompassing 26 tribes). The Coccinellini is among the 26 tribes within the subfamily Coccinellinae (Che et al., 2021). Poorani (2023) presented an illustrated guide to this tribe from the Indian subcontinent, which includes 119 species across 30 genera. The members of this tribe primarily consume aphids, scale insects, thrips and other soft-bodied insect pests, thus serving as important biological control agents (Michaud, 2012). They serve a crucial function in safeguarding crops that are particularly vulnerable to aphid invasions in our agroecosystem. Increasing evidence suggests that human-driven factors, including pollution, alterations in land use, habitat fragmentation, and climate change, are having a detrimental impact on global insect populations, despite their crucial role in biological and natural control (Singh et al., 2023a). To tackle these issues, a holistic strategy is required, which involves the conservation and enhancement of aphidophagous Coccinellini species in farming settings, potentially aiding in the management of aphid populations (Obrycki et al., 2009). The inventories of aphidophagous Coccinellini in India indicate their presence in multiple states and union territories (Agarwala & Ghosh, 1988; Omkar & Pervez, 2004; Poorani, 2023), yet fail to cover their tri-trophic relationships in different states/union territories of India.
 
The aphids (Hemiptera: Aphididae) are soft-bodied insects that suck plant sap. Approximately 250 aphid species present significant threats to agricultural and horticultural crops (Singh & Singh, 2016) among the 794 aphid species identified in India (Singh et al., 2023b). Their population quickly surpasses economic threshold limits under optimal conditions due to viviparous, oviparous, and telecopic reproduction methods (Singh & Singh, 2022). Aphids damage plants not just by siphoning their nutrients but also by spreading various viral diseases (Singh & Singh, 2021). In the wild, different species of arthropod predators and parasitoids control their numbers. Ladybird beetles, hoverflies (Syrphidae: Diptera), and lacewings (Neuroptera) rank among the most promising. In biological control programs, various species of these insects have been employed as bioagents to manage different aphid pests (Singh, 2001; Singh & Singh, 2016).
 
The current article addresses the tri-trophic relationships involving species of six aphidophagous genera of the tribe Coccinellini: Adalia Mulsant, 1846; Aiolocaria Crotch, 1871; Alloneda Iablokoff-Khnzorian, 1979; Anegleis Iablokoff-Khnzorian, 1982; Callicaria Crotch, 1874 and Calvia Crotch, 1874 in different states/union territories of India. From this information, it is clear that the tri-trophic relationship of these aphidophagous predators is still mostly unclear in many regions of India. Moreover, this checklist acts as a vital resource for taxonomists, researchers, academics, conservation managers, and policymakers to ensure that these natural enemies are utilised in the natural or biological management approaches for these aphids.

2. MATERIAL & METHODS
This checklist is based on the empirical data from existing literature regarding aphidophagous predators of the above tribes, including books, book chapters, journals, conference proceedings, review articles, and various reliable theses up to July 31, 2025. The inaccuracies in the scientific names of the predators, together with their aphid prey and food plants, are corrected (Sharma et al., 2025). 

3. RESULTS & DISCUSSION
With 97 genera and more than 1000 species, the Coccinellini are a vast group of ladybirds that are found in most climatic situations around the world. There are 30 genera and 119 species known to exist in the Indian subcontinent (Poorani, 2023). Of these, only 75 species from 26 genera have tri-trophic associations (triplets) that are aphidophagous, feeding on several aphid species that infest hundreds of plant species, giving more than 2100 tri-trophic associations (Sharma et al., 2025; Singh, 2025a, b, c).  

In the present compilation, tri-trophic associations of aphidophagous species of six genera, viz. Adalia Mulsant, Aiolocaria Crotch, Alloneda Iablokoff-Khnzorian, Anegleis Iablokoff-Khnzorian, Callicaria Crotch and Calvia Crotch, comprising 17 species, were observed preying on 87 species of aphids infesting 121 species of plants with 271 tri-trophic associations (triplets) in 19 states/union territories of India (Table 1). Aphis, Brevicoryne, Brachycaudus, Capitophorus, Eriosoma, Eutrichosiphum, Hyalopterus, Lipaphis, Macrosiphoniella, Macrosiphum, Melanaphis, Myzus, Rhopalosiphum, Sitobion, Taoia, and Uroleucon are the predominant genera of aphid prey that infest a variety of fruit trees, cereals, pulses, oil seeds, vegetables, and fodder crops, primarily in the northwest and northeastern states and union territories of India.


Table 1. Number of species of six genera of aphidophagous Coccinellini preying on aphids infesting different number of host plants in different states/union territories of India.

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

	1. Adalia bipunctata 
	9
	11
	14
	9

	2. Adalia decempunctata 
	1
	1
	1
	1

	3. Adalia tetraspilota 
	57
	80
	120
	6

	4. Aiolocaria hexaspilota 
	7
	6
	7
	3

	5. Alloneda dodecaspilota 
	10
	12
	17
	5

	6. Anegleis cardoni
	22
	43
	58
	11

	7. Callicaria superba
	6
	6
	6
	2

	8. Calvia albida 
	3
	3
	3
	2

	9. Calvia andrewesi 
	1
	1
	1
	1

	10. Calvia championorum 
	1
	1
	1
	1

	11. Calvia explanata 
	1
	1
	1
	1

	12. Calvia flaveola 
	2
	2
	2
	2

	13. Calvia punctata 
	30
	26
	30
	4

	14. Calvia quatuordecimguttata 
	1
	1
	1
	2

	15. Calvia shiva 
	4
	4
	4
	2

	16. Calvia sykesii 
	3
	4
	4
	3

	17. Calvia vulnerata 
	1
	1
	1
	1

	Total
	87
	121
	271
	19



Following is the detailed list of these aphidophagous ladybirds along with their aphid preys and food plants recorded from different states/union territories of India. 

3.1. Genus Adalia Mulsant, 1846 

Three species of Adalia: Adalia bipunctata, Adalia decempunctata and Adalia tetraspilota are recorded in India, feeding on aphids. Out of these, Adalia tetraspilota is highly polyphagous, preying on 57 species of aphids, feeding on 80 food plant species, with 120 tri-trophic associations (triplets) distributed in 6 north-west and north-east states/union territories of India, mostly in Jammu & Kashmir (97 tri-trophic associations). Adalia bipunctata feeds on only 9 species of aphids infesting 11 species of food plants in 9 states/union territories of India (Table 1). One species, Adalia decempunctata, recorded in Himachal Pradesh is a European species and seems to be misidentified. The detailed accounts of tri-trophic associations are mentioned below.
3.1.1. Adalia bipunctata (Linnaeus, 1758) [syn. Coccinella bipunctata Linnaeus, 1758; Idalia bipunctata (Linnaeus, 1758)]
• Aphis gossypii Glover, 1977
- Solanum melongena L. - Assam (Borkakati et al., 2019)
• Aphis pomi De Geer, 1773 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2018)
• Brachycaudus helichrysi (Kaltenbach, 1843)
- Unknown plant - West Bengal (Chakrabarti et al., 2012)
• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Himachal Pradesh (Sharma & Verma, 1993)
- Brassica oleracea L. var. capitata - Uttar Pradesh (Tiwari et al., 2024)
- Solanum lycopersicum L. - Uttar Pradesh (Tiwari et al., 2024) 
• Eriosoma lanigerum (Hausmann, 1802) 
- Malus domestica (Suckow) Borkh. - Punjab (Rahman & Khan, 1941); Uttarakhand (Maurya, 2011)
• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica oleracea L. var. capitata - Uttar Pradesh (Tiwari et al., 2024)
- Brassica napus L. - Uttar Pradesh (Tiwari et al., 2024) 
- Brassica rapa L. - Uttar Pradesh (Chaudhary & Singh, 2012)
• Myzus persicae (Sulzer, 1776) 
- Raphanus sativus L. - Uttar Pradesh (Tiwari et al., 2024) 
- Solanum lycopersicum L - Uttar Pradesh (Chaudhary & Singh, 2012)
• Pentalonia nigronervosa Coquerel, 1859
- Musa acuminata Colla - Kerala (Padmalatha & Singh, 1998)
• Uroleucon compositae (Theobald, 1915) 
- Carthamus tinctorius L. - Chhattisgarh (Khandekar et al., 2023)
3.1.2. Adalia decempunctata (Linnaeus, 1758) [an European species and seems to be misidentified]
• Myzus persicae (Sulzer, 1776)
- Solanum tuberosum L. - Himachal Pradesh (Thakur & Chandla, 2013)
3.1.3. Adalia tetraspilota (Hope, 1831) [syn. Adalia hopii Mulsant, 1850; Coccinella tetraspilota Hope, 1831]
• Acyrthosiphon pisum (Harris, 1776) 
- Phaseolus vulgaris L. - Jammu & Kashmir (Khan & Shah, 2017)
- Pisum sativum L. - Jammu & Kashmir (Khan & Shah, 2017)
• Acyrthosiphon rubi (Narzikulov, 1957)
- Rubus fruticosus Lour. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis affinis del Guercio, 1911
- Mentha sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis craccivora Koch, 1854
- Cissampelos glaberrima A.St.-Hil. - Jammu & Kashmir (Khan & Shah, 2017)
- Lablab purpureus (L.) Sweet ssp. purpureus - Jammu & Kashmir (Khan & Shah, 2017)
- Medicago sativa L. - Jammu & Kashmir (Bhagat & Lone, 1984)
- Phaseolus vulgaris L. - Jammu & Kashmir (Bhat, 2017)
- Pisum sativum L. - Jammu & Kashmir (Mir, 2013)
- Robinia pseudoacacia L.- Jammu & Kashmir (Bhagat & Lone, 1984)
- Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
- Vicia faba L. - Jammu & Kashmir (Mir, 2013)
• Aphis fabae Scopoli, 1763 
- Rumex nepalensis Spreng. - Jammu & Kashmir (Bhat, 2008)
- Rumex acetosella L. - Jammu & Kashmir (Bhat, 2017)
• Aphis gossypii Glover, 1977
- Cucumis sativus L. - Jammu & Kashmir (Bhat, 2017)
- Lagenaria siceraria (Molino) Standl. - Jammu & Kashmir (Bhat, 2017)
- Solanum melongena L. - Jammu & Kashmir (Bhat, 2017); West Bengal (Satpathi & Mandal, 2006)
- Zinnia elegans L. - Jammu & Kashmir (Bhagat & Lone, 1984)
• Aphis kurosawai Takahashi, 1921 
- Artemisia vulgaris L. - Uttarakhand (Ghosh et al., 1991)
• Aphis nerii Boyer de Fonsc., 1841 
- Calotropis gigantea (L.) W.T.Aiton - Jammu & Kashmir (Khan & Shah, 2017)
- Nerium indicum Mill. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis pomi De Geer, 1773 
- Cissampelos glaberrima A.St. - Hil. - Jammu & Kashmir (Khan & Shah, 2017)
- Lablab purpureus (L.) Sweet ssp. purpureus - Jammu & Kashmir (Khan & Shah, 2017)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Bhagat et al., 1988; Khan & Mir, 2008)
- Prunus amygdalus Batsch - Jammu & Kashmir (Khan et al., 2009)
- Pyrus communis L. - Jammu & Kashmir (Khan et al., 2009)
- Unknown plant - West Bengal (Chakrabarti et al., 2012)
• Aphis punicae Passerini, 1863
- Punica granatum L. - Jammu & Kashmir (Khan & Shah, 2017; Mohi-ud-din et al., 2019)
- Rumix sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis solanella Theobald,1914 
- Euonymus japonicus Thunb. - Jammu & Kashmir (Khan & Shah, 2017)
- Phaseolus sp. - Jammu & Kashmir (Khan & Shah, 2017)
- Solanum villosum Mill. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis spiraecola Patch, 1914 
- Cucumis sativus L. - Jammu & Kashmir (Khan & Shah, 2017)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis verbasci Schrank, 1801
- Verbascum thapsus L. - Jammu & Kashmir (Khan & Shah, 2017)
• Aulacorthum solani (Kaltenbach, 1843)
- Abelmoschus esculentus (L.) Moench - Jammu & Kashmir (Khan & Shah, 2017)
• Brachycaudus helichrysi (Kaltenbach, 1843)
- Artemisia vulgaris L. - West Bengal (Chakrabarti et al., 2012)
- Brassica oleracea L. var. botrytis - Jammu & Kashmir (Khan & Shah, 2017)
- Brassica oleracea L. var. capitata - Jammu & Kashmir (Khan & Shah, 2017)
- Clerodendron sp. - Uttar Pradesh (Chaudhary & Singh, 2012)
- Erigeron canadensis L. - Jammu & Kashmir (Khan & Shah, 2017)
- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus amygdalus Batsch - Himachal Pradesh (Bhardwaj, 1991)
- Prunus persica (L.) Stokes - Uttarakhand (Ghosh et al., 1991)
• Brachycaudus rumexicolens (Patch, 1917)
- Rumex sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. - Himachal Pradesh (Kotwal et al., 1984)
- Brassica oleracea L. var. aephala - Jammu & Kashmir (Khan et al., 2009)
- Brassica oleracea L. var. botrytis - Himachal Pradesh (Sharma & Verma, 1993); Jammu & Kashmir (Khan et al., 2009; Khan & Shah, 2017)
- Brassica oleracea L. var. capitata - Jammu & Kashmir (Khan et al., 2009; Khan & Shah, 2017)
- Brassica oleracea L. var. gongylodes - Himachal Pradesh (Sharma & Verma, 1993); Jammu & Kashmir (Mir, 2013)
- Descurainia sp. - Jammu & Kashmir (Khan & Shah, 2017)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
- Unknown plant - Manipur (Chakrabarti et al., 2012)
• Capitophorus carduinus (Walker, 1850) 
- Cirsium wallichii DC. - Uttarakhand (Ghosh et al., 1991)
• Capitophorus elaeagni (del Guercio, 1894) 
- Cirsium wallichii DC. - Uttarakhand (Ghosh et al., 1991)
• Capitophorus formosartemisiae (Takahashi, 1921) 
- Artemisia sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Cavariella aegopodii (Scopoli, 1763) 
- Salix tetrasperma Roxb. - Uttarakhand (Ghosh et al., 1991)
• Chaetosiphon fragaefolii (Cockerell, 1901)
- Fragaria ×ananassa (Weston) Rozier - Jammu & Kashmir (Khan & Shah, 2017)
• Chaitophorus sp.
- Poplus sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Chromaphis juglandicola (Kaltenbach, 1843) 
- Juglans regia L. - Jammu & Kashmir (Khan & Shah, 2017; Gull & Rasheed, 2024); Uttarakhand (Ghosh et al., 1991)
• Dysaphis pyri (Boyer de Fonscolombe, 1841)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Khan & Shah, 2017)
• Eriosoma lanigerum (Hausmann, 1802) 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Wani & Masoodi, 2001; Rasool et al., 2019); Uttarakhand (Ghosh et al., 1991)
• Hyadaphis coriandri (Das, 1918) 
- Coriandrum sativum L. - Jammu & Kashmir (Khan & Shah, 2017)
• Hyalopterus amygdali (Blanchard, 1840) 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus armeniaca L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus cerasus L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus domestica L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Khan & Shah, 2017)
• Hyalopterus gracilis (Walker, 1852)
- Prunus sp. - Jammu & Kashmir (Bhagat & Masoodi, 1988)
• Hyalopterus pruni (Geoffroy, 1762)
- Arundo donax L. - Uttar Pradesh (Chaudhary & Singh, 2012)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus armeniaca L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus cerasus L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus domestica L. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus dulcis (Mill.) D.A. Webb. - Manipur (Chakrabarti et al., 2012)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Khan & Shah, 2017); Uttarakhand (Ghosh et al., 1991)
• Liosomaphis himalayensis Basu, 1964 
- Berberis aristata DC. - Uttarakhand (Ghosh et al., 1991)
• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica juncea (L.) Czern. - Jammu & Kashmir (Mir, 2013; Khan et al., 2009)
- Brassica napus L. - Manipur (Chakrabarti et al., 2012)
- Brassica rapa L. - Jammu & Kashmir (Bali, 1987; Mir, 2013)
• Macrosiphoniella artemisiae (Boyer de Fonsc., 1841)
- Artemisia sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Macrosiphoniella sanborni (Gillette, 1908) 
- Tanacetum cinerariifolium (Trevis.) Sch.Bip. - Jammu & Kashmir (Khan & Shah, 2017)
• Macrosiphoniella yomogifoliae (Shinji, 1924) 
- Artemisia sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Macrosiphum rosae (Linnaeus, 1758) 
- Rosa indica L. - Jammu & Kashmir (Khan & Shah, 2017
- Rosa sp. - Uttarakhand (Ghosh et al., 1991)
• Melanaphis nr. arundinariae (Takahashi, 1937)
- Pyrus pashia Buch.-Ham. ex D. Don - Uttarakhand (Ghosh et al., 1991)
• Metopolophium montanum Hille Ris Lambers, 1966 
- Rose indica L. - Jammu & Kashmir (Khan & Shah, 2017)
• Mollitrichosiphum sp.
- Alnus nepalensis D. Don - Uttarakhand (Ghosh et al., 1991)
• Myzaphis rosarum (Kaltenbach, 1843)
- Rosa webbiana Wall. ex Royle - Jammu & Kashmir (Bhagat & Lone, 1984; Khan & Shah, 2017)
• Myzus dycei Carver, 1961
- Urtica dioica L. - Jammu & Kashmir (Khan & Shah, 2017); Uttarakhand (Ghosh et al., 1991)
• Myzus mumecola (Matsumura, 1917) 
- Rubia cordifolia L. - Jammu & Kashmir (Khan & Shah, 2017)
• Myzus persicae (Sulzer, 1776) 
- Abelmoschus esculentus (L.) Moench - Jammu & Kashmir (Khan & Shah, 2017)
- Capsella bursa- pastoris (L.) Medik. - Jammu & Kashmir (Khan & Shah, 2017)
- Capsicum annuum L. - Jammu & Kashmir (Bhat, 2017; Khan & Shah, 2017)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Khan et al., 2009); Uttarakhand (Joshi et al., 2012)
- Solanum lycopersicum L - Jammu & Kashmir (Bhat, 2017; Khan & Shah, 2017)
- Solanum melongena L. - Jammu & Kashmir (Khan & Shah, 2017); West Bengal (Satpathi & Mandal, 2006)
- Solanum nigrum L. - Jammu & Kashmir (Khan & Shah, 2017); West Bengal (Chakrabarti et al., 2012)
- Solanum tuberosum L. - Himachal Pradesh (Trivedi & Rajagopal, 1988; Thakur & Chandla, 2013); Jammu & Kashmir (Khan & Shah, 2017)
• Myzus sorbi Bhattacharya & Chakrabarti, 1982 
- Sorbaria tomentosa (Lindl.) Rehder - Uttarakhand (Ghosh et al., 1991)
• Panaphis juglandis (Goeze, 1778) 
- Juglans regia L. - Jammu & Kashmir (Gull & Rasheed, 2024); Uttarakhand (Debnath, 1991; Ghosh et al., 1991)
• Phorodon cannabis Passerini, 1860
- Cannabis sativa L. - Jammu & Kashmir (Khan & Shah, 2017)
• Prociphilus micheliae Hille Ris Lambers, 1933 
- Magnolia champaka (L.) Baill. ex Pierre - Jammu & Kashmir (Khan & Shah, 2017)
• Prociphilus sp.
- Lonicera quinquelocularis Hardw. - Uttarakhand (Ghosh et al., 1991
• Pseudaphis abyssinica Hille Ris Lambers
- Rosa indica L. - Jammu & Kashmir (Khan & Shah, 2017)
• Pterochloroides persicae (Cholodkovsky
- Prunus persica (L.) Stokes - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus dulcis (Mill.) D.A. Webb. - Jammu & Kashmir (Mahendiran et al., 2018)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Mahendiran et al., 2018)
• Pyrolachnus pyri (Buckton, 1899) 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
- Prunus armeniaca L. - Jammu & Kashmir (Khan & Shah, 2017)
• Rhopalosiphum maidis (Fitch, 1856) 
- Nymphaea alba L. - Jammu & Kashmir (Khan & Shah, 2017)
- Zea mays L. - Jammu & Kashmir (Khan & Shah, 2017)
• Sitobion avenae (Fabricius, 1775) 
- Cymbopogon nardus (L.) Rendle - Jammu & Kashmir (Khan & Shah, 2017)
- Triticum aestivum L. - Jammu & Kashmir (Khan & Shah, 2017)
• Sitobion miscanthi (Takahashi, 1921) 
- Triticum aestivum L. - Uttarakhand (Ghosh et al., 1991)
• Sitobion rosaeiformis (Das, 1918) 
- Rosa ×damascena Mill. - Jammu & Kashmir (Khan & Shah, 2017)
- Rosa sp. - Uttarakhand (Ghosh et al., 1991)
• Tinocallis sp.
- Ulmus sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Trama penecaeca (Stroyan, 1964) 
- Helianthus tuberosus L. - Jammu & Kashmir (Khan & Shah, 2017)

3.2. Genus Aiolocaria Crotch, 1871
Only a single species, Aiolocaria hexaspilota is known from India feeding on 7 species of aphids in three states/union territories as mentioned below. 
3.2.1. Aiolocaria hexaspilota (Hope, 1831) [syn. Aeolocaria hexaspilota (Hope, 1831); Aiolocaria mirabilis Motschulsky, 1860; Caria sexspilota (Hope, 1831); Coccinella hexaspilota Hope, 1831; Leis mirabilis Motschulsky, 1860]
• Aphis gossypii Glover, 1977
- Lagenaria siceraria (Molino) Standl. - Uttarakhand (Pervez et al., 2020)
• Aphis pomi De Geer, 1773 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Maqbool et al., 2020)
• Cavariella aegopodii (Scopoli, 1763)
- Salix alba L. - Jammu & Kashmir (Khan & Shah, 2017)
• Dysaphis pyri (Boyer de Fonsc., 1841)
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Shah, 2017)
• Lachnus salicis Chakrabarti & Raha, 1988 
- Salix babylonica L. - Uttarakhand (Ghosh et al., 1991)
• Tetraneura sp.
- Ailanthus altissima (Mill.) Swingle- Jammu Kashmir (Bhagat & Lone, 1984)
• Rhopalosiphum padi (Linnaeus, 1758) 
- Oryza sativa L. - Manipur (Chakrabarti et al., 2012)

3.3. Genus Alloneda Iablokoff-Khnzorian, 1979
Only a single species, Alloneda dodecaspilota is known from India feeding on 10 species of aphids in 5 states/union territories, mostly in Manipur, Nagaland and Sikkim as mentioned below. 
3.3.1. Alloneda dodecaspilota (Hope, 1831) [syn. Aiolocaria dodecaspilota (Hope, 1831)]Aiolocaria dodecaspilota (Hope, 1831); Alloneda dodecastigma (Hope, 1831); Caria duodecimspilota (Hope, 1831); Coccinella 12-spilota Hope, 1831; Palaeoneda dodecaspilota (Hope, 1831)]
• Aphis gossypii Glover, 1977
- Cucumis sativus L. - Uttarakhand (Pervez et al., 2020)
• Cervaphis quercus Takahashi, 1918
- Alnus nepalensis D. Don - Manipur (Chakrabarti et al., 2012)
- Quercus griffithii Hook.f. & Thomson ex Miq. - Manipur (Singh et al., 1991)
- Quercus serrata Murray - Manipur (Devi, 1989; Shantibala et al., 2009); Nagaland (Devi, 1989)
• Ericolophium dubium (Chakrabarti & Maity, 1984) 
- Lithocarpus sp. - Manipur (Chakrabarti et al., 2012)
• Eutrichosiphum dubium (van der Goot, 1917) 
- Lithocarpus dealbatus (Hook.f. & Thomson ex Miq.) Rehder - Manipur (Devi, 1989); Nagaland (Devi, 1989)
• Macrosiphoniella artemisiae (Boyer de Fonsc., 1841) 
- Artemisia sp. - Sikkim (Joshi & Sangma, 2015)
[bookmark: Alnus_nitida_(Spach)_Endl.]- Alnus nitida (Spach) Endl. - Manipur (Singh & Singh, 1985)
• Mollitrichosiphum montanum (van der Goot, 1917)
- Alnus nepalensis D. Don - Sikkim (Phaloura & Singh, 1991); Uttarakhand (Phaloura & Singh, 1991)
• Rhopalosiphum maidis (Fitch, 1856) 
- Hordeum vulgare L. - Sikkim (Ghosh & Raychaudhuri, 1982; Chakrabarti et al., 2012)
- Juglans regia L. - Manipur (Singh & Singh, 1985)
• Taoia indica (Ghosh & Raychaudhuri, 1972) 
- Alnus nepalensis D. Don - Manipur (Chakrabarti et al., 2012)
- Alnus nitida (Spach) Endl. - Manipur (Singh & Singh, 1985)
- Alnus sp. - West Bengal (Ghosh & Raychaudhuri, 1982)
• Tuberculatus indicus Ghosh, 1972
- Quercus acutissima Carruth. - Manipur (Singh et al., 1991)
- Quercus serrata Murray - Manipur (Singh & Singh, 1985; Chakrabarti et al., 2012)
• Tuberculatus nervatus Chakrabarti & Raychaudhuri, 1976
- Quercus serrata Murray - Manipur (Shantibala et al., 2009; Chakrabarti et al., 2012)

3.4. Genus Anegleis Iablokoff-Khnzorian, 1982
Only a single polyphagous species, Anegleis cardoni is known from India feeding on 22 species of aphids infesting 43 species of plants in 11 states/union territories (Table 1), mostly in Uttar Pradesh and Uttarakhand as mentioned below. 
3.4.1. Anegleis cardoni (Weise, 1892) [syn. Micraspis cardoni (Weise, 1892)]
• Acyrthosiphon pisum (Harris, 1776) 
- Lathyrus sativus L. - Manipur (Chakrabarti et al., 2012)
- Pisum sativum L. - Uttar Pradesh (Afroze, 1997)
• Aphis aurantii Boyer de Fonscolombe, 1841 
- Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
- Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
- Schima wallichii (DC.) Korth. - Sikkim (Chakrabarti et al., 2012)
• Aphis citricidus (Kirkaldy, 1907)
- Citrus maxima (Burm.) Merr. - Manipur (Chakrabarti et al., 2012)
• Aphis craccivora Koch, 1854
- Arachis hypogaea L. - Telangana (Latha et al., 2022)
- Chrysanthemum indicum L. - Uttarakhand (Khanduri & Sharma, 2025)
- Lablab purpureus (L.) Sweet- Kerala (Jose, 2003); Uttar Pradesh (Omkar et al., 2009; Tiwari et al., 2024)
- Phaseolus vulgaris L. - Gujarat (Kataria & Kumar, 2016)
- Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
- Vicia faba L. - Sikkim (Chakrabarti et al., 2012); Uttar Pradesh (Afroze, 1999)
- Vigna mungo (L.) Hepper - Uttar Pradesh (Tiwari et al., 2024)
- Vigna unguiculata (L.) Walp. - Gujarat (Kataria & Kumar, 2016)
- Vigna unguiculata (L.) Walp. ssp. unguiculata - Uttar Pradesh (Tiwari et al., 2024)
- Unknown plant - Uttarakhand (Sharma & Joshi, 2010)
• Aphis fabae Scopoli, 1763 
- Quercus sp. - Sikkim (Chakrabarti et al., 2012)
• Aphis gossypii Glover, 1877 
- Abelmoschus esculentus (L.) Moench - Uttar Pradesh (Tiwari et al., 2024) 
- Cajanus cajan (L.) Millsp. - Uttar Pradesh (Tiwari et al., 2024) 
- Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
- Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
- Campsis radicans (L.) Bureau - Uttar Pradesh (Tiwari et al., 2024) 
- Capsicum annuum L. - Uttar Pradesh (Tiwari et al., 2024); West Bengal (Maji et al., 2023)
- Capsicum frutescens L. - West Bengal (Gurung et al., 2019)
- Chrysanthemum indicum L. - Uttarakhand (Khanduri & Sharma, 2025)
- Lagenaria siceraria (Molino) Standl. - Uttar Pradesh (Omkar et al., 2009)
- Malus domestica (Suckow) Borkh. - Manipur (Chakrabarti et al., 2012)
- Prunus persica (L.) Batsch - Uttarakhand (Khanduri & Sharma, 2025) 
- Solanum melongena L. - Uttar Pradesh (Afroze, 2000; Tiwari et al., 2024); West Bengal (Satpathi & Mandal, 2006)
• Aphis nerii Boyer de Fonsc., 1841
- Calotropis gigantea (L.) W.T. Aiton - Uttar Pradesh (Omkar et al., 2011)
• Aphis odinae (van der Goot, 1917)
- Anacardium occidentale L. - Karnataka (Vanitha et al., 2022)
- Mangifera indica L. - Tamil Nadu (Allwin & Durairaj, 2021)
• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica juncea (L.) Czern. - Uttar Pradesh (Afroze, 1997)
- Brassica oleracea L. - Uttar Pradesh (Afroze, 1999)
- Brassica oleracea L. var. botrytis - Uttar Pradesh (Tiwari et al., 2024)
- Brassica sp. - West Bengal (Chakrabarti et al., 2012)
-Brassica napus L. - Uttar Pradesh (Tiwari et al., 2024) 
• Ceratovacuna silvestrii (Takahashi, 1927)
- Bambusa bambos (L.) Voss - Uttar Pradesh (Omkar et al., 2011)
• Greenidea psidii van der Goot, 1917
- Psidium guajava L. - Uttar Pradesh (Tiwari et al., 2024) 
• Hyadaphis coriandri (Das, 1918) 
- Coriandrum sativum L. - Uttar Pradesh (Omkar et al., 2011)
• Hysteroneura setariae (Thomas, 1878)
- Cynodon dactylon (L.) Pers - Uttar Pradesh (Omkar et al., 2011)
• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica juncea (L.) Czern. - Uttar Pradesh (Singh, 2009)
- Brassica oleracea L. var. capitata - Uttarakhand (Khanduri & Sharma, 2025) 
- Brassica rapa L. - Uttar Pradesh (Afroze, 1999; Omkar et al., 2009)
- Brassica sp. - Manipur (Chakrabarti et al., 2012); Uttarakhand (Pal & Bhatt, 2018)
• Macrosiphum euphorbiae (Thomas, 1878)
- Unknown plant - Manipur (Chakrabarti et al., 2012)
• Macrosiphum rosae (Linnaeus, 1758)
- Rosa indica L. - Uttar Pradesh (Singh, 2009)
• Myzus persicae (Sulzer,
- Brassica juncea (L.) Czern. - Uttar Pradesh (Singh, 2009)
- Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
- Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
- Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
- Solanum nigrum L. - Uttar Pradesh (Omkar et al., 2011)
• Rhopalosiphum maidis (Fitch, 1856) 
- Sorghum bicolor (L.) Moench - Uttar Pradesh (Omkar et al., 2011)
- Triticum aestivum L. - Uttar Pradesh (Tiwari et al., 2024)
• Rhopalosiphum padi (Linnaeus, 1758) 
- Triticum aestivum L. - Uttar Pradesh (Omkar et al., 2011; Tiwari et al., 2024)
• Sitobion miscanthi (Takahashi, 1921) 
- Triticum aestivum L. - Uttar Pradesh (Afroze, 1999; Tiwari et al., 2024)
• Sitobion rosaeiformis (Das, 1918) 
- Rosa indica L. - Uttar Pradesh (Singh, 2009)
• Uroleucon compositae (Theobald, 1915) 
- Carthamus tinctorius L. - Uttar Pradesh (Omkar et al., 2011)

3.5. Genus Callicaria Crotch, 1874 
Only a single species, Callicaria superba is known from India feeding on 6 species of aphids infesting 6 species of plants only in two states/union territories (Table 1), mostly in Manipur as mentioned below. 
3.5.1. Callicaria superba (Mulsant, 1853) [syn. Caria superba Mulsant, 1853; Pseudosynonycha japonica Kurisaki, 1923]
• Aiceona titabarensis (Raychaudhuri & Ghosh, 1964)
- 	Litsea monopetala Pers. - Manipur (Singh & Singh, 1985)
• Aphis gossypii Glover, 1877
- Solanum melongena L. - Manipur (Singh & Singh, 1985)
• Cavariella aegopodii (Scopoli, 1763)
- Salix alba L. - Jammu & Kashmir (Khan & Shah, 2017)
• Prociphilus fraxini (Fabricius, 1777)
- Fraxinus floribunda Wall. - Manipur (Singh & Singh, 1985)
• Tuberculatus indicus Ghosh, 1972
- Quercus serrata Murray - Manipur (Singh & Singh, 1985)
• Tuberlachnus sp.
- Salix sp. - Jammu & Kashmir (Khan et al., 2009)

3.6. Genus Calvia Crotch, 1874 
Fourteen species of Calvia were recorded in India (Poorani, 2023), but only 10 species of them, as mentioned below, were recorded as aphidophagous. Among them, Calvia punctata is highly polyphagous, feeding on 30 species of aphids infesting 26 species of plants distributed only in 4 states/union territories of India (Table 1); more than 80% only in Jammu & Kashmir. All the prey aphids are monophagous. The detailed accounts of tri-trophic associations are given below. 
3.6.1. Calvia albida Bielawski, 1972 [syn. Halyzia maculata Jing, 1987]
• Aphis craccivora Koch, 1854
- Lablab purpureus (L.) Sweet- Uttarakhand (Pervez et al., 2020)
• Mollitrichosiphum montanum (van der Goot, 1917)
- Alnus nepalensis D. Don - Sikkim (Phaloura & Singh, 1991); Uttarakhand (Phaloura & Singh, 1991)
• Vesiculaphis sp.
- Unknown plant - Uttarakhand (Booth, 1997)
3.6.2. Calvia andrewesi (Weise, 1908) [syn. Anisocalvia andrewesi Weise, 1908]
• Greenidea sp.
 - Artocarpus heterophyllus Lam. - Kerala (Booth, 1997)
3.6.3. Calvia championorum Booth, 1997
• Tuberculatus indicus Ghosh, 1972
- Quercus serrata Murray - Manipur (Chakrabarti et al., 2012)
3.6.4. Calvia explanata Poorani, 2014
• Taoia indica (Ghosh & Raychaudhuri, 1972) 
- Alnus nepalensis D. Don - Sikkim (Joshi & Sangma, 2015)
3.6.5. Calvia flaveola Booth, 1997
• Macrosiphoniella pseudoartemisiae Shinji, 1933 
- Artemisia vulgaris - Uttarakhand (Booth, 1997)
• Chromaphis juglandicola (Kaltenbach, 1843) 
- Juglans regia L. - Jammu & Kashmir (Booth, 1997)
3.6.6. Calvia punctata (Mulsant, 1853) [syn. Anisocalvia punctata (Mulsant, 1853); Calvia punctata (Mulsant, 1853); Harmonia punctata Mulsant, 1853; Propylea obversepunctata Mulsant, 1853]
• Acyrthosiphon gossypii Mordvilko, 1914
- Unknown plant - Uttarakhand (Booth, 1997; Kundoo, 2019)
• Acyrthosiphon rubi (Narzikulov, 1957)
- Rubus fruticosus Lour. - Jammu & Kashmir (Khan & Shah, 2017)
• Aphis craccivora Koch, 1854
- Vicia faba L. - Himachal Pradesh (Booth, 1997; Kundoo, 2019)
• Aphis gossypii Glover, 1877
- Solanum melongena L. - Jammu & Kashmir (Booth, 1997; Kundoo, 2019)
• Aphis pomi De Geer, 1773 
- Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Khan & Mir, 2008)
• Aphis punicae Passerini, 1863
- Punica granatum L. - Jammu & Kashmir (Mohi-ud-din et al., 2019)
• Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus amygdalus Batsch - Himachal Pradesh (Bhardwaj, 1991)
• Brachycaudus rumexicolens (Patch, 1917)
- Rumex sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. gongylodes - Jammu & Kashmir (Mir, 2013)
• Capitophorus formosartemisiae (Takahashi, 1921) 
- Artemisia sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Chaetosiphon fragaefolii (Cockerell, 1901)
- Fragaria ×ananassa (Weston) Rozier - Jammu & Kashmir (Khan & Shah, 2017)
• Chaitophorus sp.
- Poplus sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Chromaphis juglandicola (Kaltenbach, 1843) 
- Juglans regia L. - Jammu & Kashmir (Khan & Shah, 2017; Gull & Rasheed, 2024)
• Dysaphis sp.
- Malus domestica (Suckow) Borkh. - Ladakh (Pawar & Parry, 1989)
• Hyadaphis coriandri (Das, 1918) 
- Coriandrum sativum L. - Jammu & Kashmir (Khan & Shah, 2017)
• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica rapa L. - Jammu & Kashmir (Khan et al., 2009; Mir, 2013)
• Macrosiphoniella sanborni (Gillette, 1908) 
- Tanacetum cinerariifolium (Trevis.) Sch.Bip - Jammu & Kashmir (Khan & Shah, 2017)
• Macrosiphoniella yomogifoliae (Shinji, 1924) 
- Artemisia sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Metopolophium montanum Hille Ris Lambers, 1966 
- Rose indica L. - Jammu & Kashmir (Khan & Shah, 2017)
• Myzaphis rosarum (Kaltenbach, 1843)
- Rosa webbiana Wall. ex Royle - Jammu & Kashmir (Khan & Shah, 2017)
• Myzus dycei Carver, 1961 
- Urtica dioica L. - Uttarakhand (Ghosh et al., 1991)
• Myzus mumecola (Matsumura, 1917) 
- Rubia cordifolia L. - Jammu & Kashmir (Khan & Shah, 2017)
• Myzus persicae (Sulzer, 1776)
- Prunus persica (L.) Stokes - Jammu & Kashmir (Booth, 1997; Kundoo, 2019)
• Panaphis juglandis (Goeze, 1778) 
- Juglans regia L. - Jammu & Kashmir (Khan & Shah, 2017; Gull & Rasheed, 2024)
• Prociphilus micheliae Hille Ris Lambers, 1933 
- Magnolia champaka (L.) Baill. ex Pierre - Jammu & Kashmir (Khan & Shah, 2017)
• Pseudaphis abyssinica Hille Ris Lambers
- Rosa indica L. - Jammu & Kashmir (Khan & Shah, 2017)
• Sitobion rosaeiformis (Das, 1918) 
- Rosa ×damascena Mill. - Jammu & Kashmir (Khan & Shah, 2017)
• Tinocallis sp.
- Ulmus sp. - Jammu & Kashmir (Khan & Shah, 2017)
• Trama penecaeca (Stroyan, 1964) 
- Helianthus tuberosus L. - Jammu & Kashmir (Khan & Shah, 2017)
• Uroleucon compositae (Theobald, 1915) 
- Chrysanthemum cinerariaefolium Vis. - Jammu & Kashmir (Khan & Shah, 2017)
3.6.7. Calvia quatuordecimguttata (Linnaeus, 1758) [syn. Coccinella 12- maculata Gebler, 1832; Coccinella 14-guttata Linnaeus, 1758; Oenopia dorsonotata Mulsant, 1850]
• Unknown aphid 
- Unknown plant - Himachal Pradesh (Booth, 1997); West Bengal (Poorani, 2023)
3.6.8. Calvia shiva Kapur, 1963 [syn. Calvia durgae Kapur, 1963; Calvia trilochana Kapur, 1963; Calvia pinaki Kapur, 1963; Calvia pasupati Kapur, 1963; Calvia connexa Miyatake, 1985]
• Cervaphis quercus Takahashi, 1918
- Quercus serrata Murray - Sikkim (Booth, 1997)
• Chromaphis juglandicola (Kaltenbach, 1843) 
- Juglans regia L. - Sikkim (Booth, 1997)
• Tuberculatus indicus Ghosh, 1972 
- Quercus serrata Murray - Sikkim (Booth, 1997)
• Mollitrichosiphum montanum (van der Goot, 1917)
- Alnus nepalensis D. Don - Sikkim (Phaloura & Singh, 1991; Booth, 1997); Uttarakhand (Phaloura & Singh, 1991)
3.6.9. Calvia sykesii (Crotch, 1874)
• Aphis gossypii Glover, 1977
- Mangifera indica L. - Tamil Nadu (Allwin & Durairaj, 2021)
- Psidium guajava L. - Tamil Nadu (Allwin & Durairaj, 2021)
• Brevicoryne brassicae (Linnaeus, 1758) ?
- Brassica oleracea L. var. botrytis - Meghalaya (Kapur, 1963)
• Taoia indica (Ghosh & Raychaudhuri, 1972) 
- Alnus nepalensis D. Don - Sikkim (Joshi & Sangma, 2015)
3.6.10. Calvia vulnerata (Hope, 1831) [syn. Anisocalvia buddha Crotch, 1874; Anisocalvia krishna Crotch, 1874; Anisocalvia vishnu Crotch, 1874; Calvia flaccida Mulsant, 1853; Coccinella uniramosa Hope, 1831; Coccinella vulnerata Hope, 1831]
• Unknown aphid 
- Dalbergia sissoo Roxb. ex DC. - Sikkim (Poorani, 2023)
	
CONCLUSION

The present checklist provides a comprehensive account of the tri-trophic interactions involving six genera of aphidophagous ladybird beetles, aphid preys, and host plants across various regions of India. It highlights the ecological significance and diversity of these natural predators, particularly the polyphagous species such as Adalia tetraspilota. The findings underscore the need for extensive surveys in underexplored areas to fully document the diversity and distribution of these beneficial insects. Ultimately, this checklist lays a vital foundation for advancing integrated pest management programs and promoting sustainable agricultural practices through the conservation and strategic utilization of native aphidophagous ladybirds.
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