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Review Article
AN UPDATED CHECKLIST OF TRI-TROPHIC ASSOCIATIONS OF APHIDOPHAGOUS LADYBIRDS OF THE TRIBES HYPERASPIDINI, NOVIINI, PLATYNASPIDINI AND STICHOLOTIDINI (COCCINELLINAE: COCCINELLIDAE: COLEOPTERA) IN INDIA
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ABSTRACT

A checklist of tri-trophic associations (triplets) involving aphidophagous species of four tribes of subfamily Coccinellinae (Coccinellidae: Coleoptera) is prepared across various states and union territories of India. In 13 Indian states and union territories, 24 species of these tribes (Hyperaspidini: 2 species, Noviini: 3 species, Platynaspidini: 3 species, and Sticholotidini: 16 species) were found to be aphidophagous, consuming 24 aphid species that infest 44 plant species with 85 tritrophic associations. Information is given about how many species of each tribe prey on how many aphids infest different host plants across India. Since no efforts have been made to record their tritrophic interactions in several parts of India, a thorough survey programme is required to catalogue these aphidophagous ladybird predators in those states and union territories. Among the 24 species of aphid prey recorded, 12 species of these tribes devour mostly Aphis gossypii Glover, while 10 species of them prey on Aphis aurantii Boyer de Fonsc., 6 species on Aphis craccivora Koch and 5 species on Myzus persicae (Sulzer). Most preferred food plants are Capsicum and Citrus spp. (each 9 triplets) followed by Solanum spp. (8 triplets), Malus and Camelia spp. (each 5 triplets). A comprehensive survey approach is necessary to catalogue these aphidophagous ladybird predators in those unexplored states and union territories because, in fact, no attempts have been made to document their tritrophic interactions in those parts of India.
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1. INTRODUCTION

Coccinellidae (Coleoptera: Insecta) is a widespread family of small ladybird beetles including about 6,000 specie out of which India shared about 550 species across 90 genera and 16 tribes were recorded in India (Poorani, 2019), which includes numerous key predators of insect pests like aphids, scales, and other soft-bodied insects, thus playing a crucial role in enhancing biocontrol approaches (Obrycki et al., 2009). Earlier, Hyperaspidini and Noviini, Platynaspidini and Sticholotidini were included under subfamilies Scymninae, Chilocorinae and Sticholotidinae (Poorani, 2019), but at present they are considered tribes of subfamily Coccinellinae (Chen et al., 2021). The members of all these tribes are entomophagous feeding on soft-bodied insects such as aphids, coccids, psyllids, whiteflies etc. making them valuable biocontrol agents playing an important role in protecting agricultural and horticultural crops (Sharma et al., 2025). Hence, a comprehensive approach is needed to account and conserve these aphidophagous ladybirds in agrocosystems, which may help control aphid populations (Kumar & Omkar, 2023). Earlier checklists of aphidophagous Coccinellinae in India reveal their distribution across various states and union territories (Agarwala & Ghosh, 1988; Omkar & Pervez, 2004; Poorani, 2023a, b), but do not address their tri-trophic relationships. Aphids (Hemiptera: Aphididae) are soft-bodied sap sucking fast growing insect pests causing significant threats to agricultural and horticultural crops (Singh & Singh, 2016, 2019, 2022) not only by sucking out their nutrients but also by spreading several viral diseases (Singh, 2001; Singh & Singh, 2021). 

The current article addresses the tri-trophic relationships involving species from 4 tribes of aphidophagous ladybird beetles: Hyperaspidini, Noviini, Platynaspidini and Sticholotidini on several host plants. This checklist acts as a vital resource for taxonomists, researchers, academics, conservation managers, and policymakers to ensure that these natural enemies may be utilised in the natural or biological management approaches for these aphids.

2. MATERIAL & METHODS

This checklist is based on the primary data from existing literature regarding aphidophagous predators of the above tribes, including books, book chapters, journals, conference proceedings, review articles, and various reliable theses and websites up to July 15, 2025. The misspelt names of aphids, their predators and the plants in the original documents have been corrected where we accurately identify the intended species. 

3. RESULTS & DISCUSSION

3.1. Tribe: Hyperaspidini Mulsant, 1846
The tribe Hyperaspidini Mulsant has one genus in the Palearctic region, while it is significantly more diverse in the New World with 14 genera (Biranvand et al., 2017). In India, the tribe consists of one genus, Hyperaspis Chevrolat, which includes only two species: Hyperaspis leechi Miyatake and Hyperaspis maindroni Sicard. The record of Hyperaspis marginaloides Canepari by Chakrabarti et al. (2012) (as mentioned below) seems to be unverified as it is probably a misidentification of Platynaspis variegata Crotch, a similar species that is more widely distributed in that area (Poorani, 2022). Larvae and adults of Hyperaspis are voracious feeders of scale insects and aphids (Gordon & Canepari, 2008). In India, their tri-trophic associations are known only in Karnataka, Manipur, Sikkim and West Bengal as mentioned below. 
3.1.1. Hyperaspis maindroni Sicard, 1929
• Aphis fabae Scopoli, 1763 
- Quercus sp. - Sikkim (Chakrabarti et al., 2012)
- Solanum melongena L. - West Bengal (Chatterjee, 1954)
• Aphis gossypii Glover, 1877
- Duranta erecta L. - Manipur (Chakrabarti et al., 2012)
- Gossypium hirsutum L. - Karnataka (Puttarudriah & Channa Basavanna, 1956)
• Aphis spiraecola Patch, 1914 
- Bidens pilosa L. - Manipur (Chakrabarti et al., 2012)
3.1.2. Hyperaspis marginaloides Canepari, 1997
• Aphis fabae Scopoli, 1763 
- Cestrum nocturnum L. - Manipur (Chakrabarti et al., 2012); Sikkim (Chakrabarti et al., 2012)
• Aphis gossypii Glover, 1877
- Colocasia esculenta (L.) Schott - Manipur (Chakrabarti et al., 2012); Sikkim (Chakrabarti et al., 2012)
• Aphis spiraecola Patch, 1914 
- Ageratum conyzoides L. - Manipur (Chakrabarti et al., 2012); Sikkim (Chakrabarti et al., 2012)

3.2. Tribe: Noviini
Noviini is economically important tribe of ladybirds as its members are mainly predators of giant scales and occasionally, mealybugs and aphids which are major pests of crops. At present, 17 species of the tribe, all belonging to the sole recognized genus Novius Mulsant, are known from the Indian region (Poorani, 2023a) but only three species are known aphidophagous in Himachal Pradesh, Karnataka and Uttar Pradesh as mentioned below.
3.2.1. Novius fumidus (Mulsant, 1850) [syn. Epilachna arethusa Mulsant, 1853; Epilachna testicolor Mulsant, 1853; Rodolia chermesina Mulsant, 1850; Rodolia fumida Mulsant, 1850; Rodolia roseipennis Mulsant, 1850]
• Aphis craccivora Koch, 1854
- Vigna unguiculata (L.) Walp. - Karnataka (Megha et al., 2015)
3.2.2. Novius octoguttata (Weise, 1892) [syn. Rodolia octoguttata Weise, 1910]
• Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus persica (L.) Stokes - Himachal Pradesh (Sharma et al., 2015)
3.2.3. Novius ruficollis (Mulsant, 1850) [syn. Rodolia ruficollis Mulsant, 1850]
• Lipaphis erysimi (Kaltenbach, 1843)
- Brassica juncea (L.) Czern. - Uttar Pradesh (Omkar & Pervez, 1999)

3.3. Tribe: Platynaspidini Mulsant, 1846
The tribe Platynaspini includes 4 genera, of these, only two genera (Neoplatynaspis Poorani and Platynaspis Redtenbache) are found in India (Poorani, 2023b). The genus Platynaspis is found across the Old World, with a relatively diverse fauna in the Oriental and Palearctic regions and a very diverse fauna in the Afrotropical region (Poorani, 2023b). Tri-trophic associations are known for only two species of aphidophagous Platynaspis Redtenbacher: Platynaspis saundersii Crotch and Platynaspis variegata Crotch. Platynaspis saundersii Crotch is mainly distributed in India (Himachal Pradesh, Jammu & Kashmir, Meghalaya, Uttarakhand), Afghanistan, Bhutan, Nepal and Pakistan (Poorani, 2023b). However, in India, its aphid preys were reported only in Himachal Pradesh, Jammu & Kashmir and Uttarakhand, where it preys on 12 species of aphids infesting 14 species of plants. Likewise, Platynaspis variegata Crotch is mainly distributed in India (Assam, Manipur, Meghalaya, Sikkim, Tripura, West Bengal), and China (Poorani, 2023b). However, in India, its aphid preys were not reported from Meghalaya and Tripura. It was recorded feeding on 6 species of aphids infesting 9 species of plants. A detailed tri-trophic associations of both species of the tribe Platynaspidini are mentioned below. 
3.3.1. Platynaspis saundersii Crotch, 1874
• Aphis craccivora Koch, 1854
- Lablab purpureus (L.) Sweet - Uttarakhand (Pervez et al., 2020)
- Rumex acetosella L. - Jammu & Kashmir (Bhat, 2017)
- Solanum nigrum L. - Himachal Pradesh (Kasi & Waiba, 2023)
• Aphis gossypii Glover, 1977
- Cucurbita sp. - Uttarakhand (Debnath, 1991; Ghosh et al., 1991)
• Aphis kurosawai Takahashi, 1921 
- Artemisia vulgaris L. - Uttarakhand (Ghosh et al., 1991)
- Daphne oleoides Schreb. - Jammu & Kashmir (Bhagat & Lone, 1984)
• Aphis pomi De Geer 
- Malus domestica (Suckow) Borkh - Himachal Pradesh (Sharma et al., 2017); Jammu & Kashmir (Kundoo et al., 2018; Maqbool et al., 2020) 
- Malus sylvestris Mill. - Jammu & Kashmir (Kundoo et al., 2018)
- Pyrus sp. - Jammu & Kashmir (Khan et al., 2009)
• Capitophorus formosartemisiae (Takahashi, 1921) 
- Artemisia vulgaris L. - Uttarakhand (Debnath, 1991)
• Cavariella aegopodii (Scopoli, 1763) 
- Salix tetrasperma Roxb. - Uttarakhand (Ghosh et al., 1991)
• Eriosoma lanigerum (Hausmann, 1802) 
- Malus domestica (Suckow) Borkh - Uttarakhand (Ghosh et al., 1991)
• Macrosiphoniella pseudoartemisiae Shinji, 1933 
- Artemisia vulgaris L. - Uttarakhand (Ghosh et al., 1991)
• Melanaphis arundinariae (Takahashi, 1937)
- Pyrus pashia Buch.-Ham. ex D. Don - Uttarakhand (Ghosh et al., 1991)
• Rhopalosiphum maidis (Fitch, 1856) 
- Zea mays L. - Uttarakhand (Debnath, 1991)
• Sappaphis sp.
- Cotoneaster obtusus Wall. ex Lindl. - Uttarakhand (Ghosh et al., 1991)
• Shinjia orientalis (Mordvilko, 1929)
- Pteris sp. - Uttarakhand (Ghosh et al., 1991)
3.3.2. Platynaspis variegata Crotch, 1874 [syn. Paraplatynaspis bimaculatus Hoang 1983; Platynaspidius bimaculata Pang & Mao, 1979; Platynaspidius variegatus: Kovář 2007; Platynaspis bimaculata Pang et Mao, 1979; Platynaspis indicus Devi, 1989 (nomen nudum); Platynaspis hoangi Ukrainsky 2007; Platynaspis kapuri Chakraborty & Biswas, 2000]
• Aphis aurantii Boyer de Fonsc., 1841 
- Citrus limon (L.) Osbeck - Assam (Ramya & Thangjam, 2016)
• Aphis gossypii Glover, 1977
- Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)
• Aphis spiraecola Patch, 1914 
- Capsicum frutescens L. - Sikkim (Chakrabarti et al., 2012) 
- Chromolaena odorata (L.) R.M.King & H.Rob. - northeast India (Poorani, 2023b)
• Greenidea psidii van der Goot, 1917
- Psidium guajava L. - West Bengal (Chakrabarti et al., 2012)
- Syzygium cumini (L.) Skeels - Manipur (Devi, 1989)
• Macrosiphoniella yomogifoliae (Shinji, 1922)
- Artemisia vulgaris L. - Manipur (Devi, 1989)
- Chromolaena odorata (L.) R.M.King & H.Rob. - Manipur (Devi, 1989)
• Myzus persicae (Sulzer, 1776) 
- Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)
• Unknown aphid species
- Solanum melongena L. - northeast India (Poorani, 2023b)
- Vitex sp. - northeast India (Poorani, 2023b)
3.3.3. Platynaspis sp. 
• Aphis gossypii Glover, 1977
- Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)
 • Greenidea psidii van der Goot, 1917
- Psidium guajava L. - West Bengal (Chakrabarti et al., 2012)
- Syzygium cumini (L.) Skeels - West Bengal (Chakrabarti et al., 2012)
• Myzus persicae (Sulzer, 1776) 
- Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)

3.4. Tribe: Sticholotidini Weise, 1901
The Sticholotidini is a large tribe of ladybirds and includes 36 genera distributed worldwide and feed on aphids, mealybugs, scales, and whiteflies. The tri-trophic associations are known only for 16 aphidophagous species (including one identified upto genus) under 4 preying on 11 species of aphids infesting 19 species of plants, resulting in 41 triplets across 12 states/union territories of India (Table 3). Jauravia Motschulsky is the largest genus containing 15 species, out of which 8 species are aphidophagous (Table 1). 

Table 1. Number of species of Sticholotidini preying on aphids infesting different number of host plants in different states/union territories of India.
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	Predator species
	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



Most of the tri-trophic associations were recorded in Kerala (12 triplets) followed by West Bengal (7 triplets), Punjab (6 triplets) and less than 5 triplets in rest of the 9 states/union territories. Among the 16 species of the Sticholotidini recorded aphidophagous in India, Jauravia quadrinotata Kapur and Pharoscymnus flexibilis (Mulsant) were observed more polyphagous, each preying on 5 species of aphids infesting 3 and 6 species of plants, respectively. Among the 11 species of aphid prey recorded, 6 species of the tribe Sticholotidini devour mostly Aphis aurantii Boyer de Fonsc. Most preferred food plant is tea (Camellia sinensis (L.) Kuntze) (5 triplets) and Solanum melongena L. (4 triplets). They are mostly distributed in Kerala (7 species) and West Bengal (4 species). A detailed tri-trophic associations of these species of the tribe Sticholotidini are mentioned below. 

3.4.1. Jauravia assamensis Kapur, 1963
• Aphis gossypii Glover, 1977 
 - Unknown plant - Manipur (Chakrabarti et al., 2012)
• Myzus persicae (Sulzer, 1776) 
 - Unknown plant - Manipur (Chakrabarti et al., 2012)
• Unknown aphid 
- Unknown plant - Assam (Kapur, 1961)
3.4.2. Jauravia dorsalis (Weise, 1908)
• Aphis gossypii Glover, 1977
 - Coccinia sp. - Kerala (Jose, 2003)
 3.4.3. Jauravia opaca (Weise, 1900
• Aphis aurantii Boyer de Fonsc., 1841 
 - Camellia sinensis (L.) Kuntze - Karnataka (Radhakrishnan & Muraleedharan, 1986); Kerala (Radhakrishnan & Muraleedharan, 1986); Tamil Nadu (Radhakrishnan & Muraleedharan, 1986)
3.4.4. Jauravia pallidula Motschulsky, 1858
• Aphis aurantii Boyer de Fonsc., 1841 
 - Citrus limon (L.) Osbeck - West Bengal (Gurung et al., 2019)
• Aphis citricidus (Kirkaldy, 1907)
 - Citrus limon (L.) Osbeck - West Bengal (Gurung et al., 2019)
• Aphis gossypii Glover, 1977
 - Coccinia sp. - Kerala (Jose, 2003)
3.4.5. Jauravia pubescens Fabricius, 1798
• Aphis aurantii Boyer de Fonsc., 1841 
 - Camellia sinensis (L.) Kuntze - Karnataka (Radhakrishnan & Muraleedharan, 1991, 1995); Kerala (Radhakrishnan & Muraleedharan, 1991, 1995); Tamil Nadu (Radhakrishnan & Muraleedharan, 1995)
3.4.6. Jauravia quadrinotata Kapur, 1946
• Aphis aurantii Boyer de Fonsc., 1841 
 - Camellia sinensis (L.) Kuntze - Assam (Das, 1974; Das & Kakoty, 1992); West Bengal (Roy et al., 2010)
• Aphis craccivora Koch, 1854
 - Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
• Aphis gossypii Glover, 1977
 - Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)
 - Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
• Myzus persicae (Sulzer, 1776) 
 - Capsicum chinense Jacq. - Assam (Thangjam et al., 2020)
 - Solanum melongena L. - West Bengal (Satpathi & Mandal, 2006)
• Unknown aphid 
- Bambusa sp. - Sikkim (Ramanujam et al., 2005)
3.4.7. Jauravia simplex (Walker, 1859
• Aphis aurantii Boyer de Fonsc., 1841 
 - Camellia sinensis (L.) Kuntze - Karnataka (Radhakrishnan & Muraleedharan, 1986); Kerala (Radhakrishnan & Muraleedharan, 1986); Tamil Nadu (Radhakrishnan & Muraleedharan, 1986)
3.4.8. Jauravia soror (Weise, 1892
• Aphis aurantii Boyer de Fonsc., 1841 
 - Camellia sinensis (L.) Kuntze - Karnataka (Radhakrishnan & Muraleedharan, 1986); Kerala (Radhakrishnan & Muraleedharan, 1986); Tamil Nadu (Radhakrishnan & Muraleedharan, 1986)
• Aphis craccivora Koch, 1854
 - Lablab purpureus (L.) Sweet - Kerala (Jose, 2003)
• Pentalonia nigronervosa Coquerel 
- Musa sp. - Kerala (Verghese, 2013)

3.4.9. Pharoscymnus flexibilis (Mulsant, 1853)
• Aphis aurantii (Boyer de Fonscolombe, 1841) 
 - Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
 - Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
• Aphis craccivora Koch, 1854
 - Lablab purpureus (L.) Sweet - Uttar Pradesh (Omkar & Bind, 1996)
 - Vicia faba L. - Manipur (Chakrabarti et al., 2012)
• Aphis gossypii Glover, 1877 
 - Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
 - Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
 - Gossypium hirsutum L. - Gujarat (Chakraborty, 2012)
• Eriosoma lanigerum (Hausmann, 1802) 
 - Malus domestica (Suckow) Borkh. - Jammu & Kashmir (Wani & Masoodi, 2001)
• Myzus persicae (Sulzer, 1776)
 - Citrus ×sinensis (L.) Osbeck - Punjab (Singh & Sharma, 2010)
 - Citrus reticulata Blanco - Punjab (Singh & Sharma, 2010)
3.4.10. Pharoscymnus horni (Weise, 1900
• Aphis aurantii Boyer de Fonsc., 1841 
 - India (Omkar & Pervez, 2004)
3.4.11. Sticholotis binotata (Gorham, 1894)
• Brachycaudus helichrysi (Kaltenbach, 1843) 
 - Ageratum conyzoides L. - West Bengal (Chakrabarti et al., 2012)
• Hyalopterus pruni (Geoffroy, 1762)
 - Arundo donax L. - Manipur (Chakrabarti et al., 2012)
3.4.12. Sticholotis marginalis Kapur, 1956
• Aphis fabae Scopoli, 1763 
 - Solanum nigrum L. - Himachal Pradesh (Sharma et al., 2009)
• Eriosoma lanigerum (Hausmann, 1802)
 - Malus domestica (Suckow) Borkh. ? - Jammu & Kashmir (Kapur, 1956)
3.4.13. Sticholotis obscurella Weise, 1908
• Aphis craccivora Koch, 1854
 - Psophocarpus tetragonolobus (L.) DC. - Kerala (Thamilvel, 2009)
• Aphis gossypii Glover, 1977
 - Abelmoschus esculentus (L.) Moench - Kerala (Thamilvel, 2009)
 - Capsicum annuum L. - Kerala (Thamilvel, 2009)
 - Solanum melongena L. - Kerala (Thamilvel, 2009)
3.4.14. Sticholotis ruficeps Weise, 1902 
• Aphis aurantii Boyer de Fonsc., 1841 
  - India (Omkar & Pervez, 2004)
3.4.15. Sticholotis sp.
• Aphis gossypii Glover, 1977
 - Capsicum annuum L. - Kerala (Thamilvel, 2009)
3.4.16. Synonychimorpha chittagongi (Vazirani, 2003)
• Aphis odinae (van der Goot, 1917)
 - Neolamarckia cadamba (Roxb.) Bosser - West Bengal (Maji et al., 2023)
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