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Abstract 

The present article provides a catalogue of tri-trophic associations of the common hover fly Ischiodon 

scutellaris (Fabricius) across India based on the published authentic literature. It is widely distributed in some 

parts of Europe, southeast Asia and Australia. It is the most effective natural enemy of aphid pests in 

economically important crops such as cereals, vegetables, oilseeds, cotton, pulses, etc. It is used in greenhouse 

aphid pest biocontrol programmes. Ischiodon scutellaris (Fabricius) was reported to prey on 50 species of 

aphids feeding on 88 species of plants excluding unidentified ones with 148 tri-trophic associations distributed 

in 21 states/union territories across India, mostly in Karnataka (36 triplets) followed by Uttar Pradesh (35 

triplets), Uttarakhand (29 triplets), Manipur (28 triplets), Bihar (21 triplets), Maharashtra (20 triplets) and less 

than 20 triplets in rest of the states and union territories. In fact, there has been no attempt to document the tri-

trophic associations of this predator in several regions of India; therefore, a comprehensive survey plan is 

necessary to document them in those unexplored states/union territories. 
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1 Introduction 

It is crucial to comprehend and preserve the ecosystem services offered by insects, as well as to encourage the 

increasing necessity to substitute insecticides with natural enemies and parasitoids of agricultural and 

horticultural crops (Zhang, 2025). Historically, studies have concentrated on species that are particularly good 

at delivering a specific service, for example, honeybees for pollination or parasitoid wasps for controlling pests. 

Although this method is beneficial, it might be more effective to explore species that can provide several 

services at once. Hover flies (Syrphidae: Diptera) are well-recognised as dual service providers (Li et al., 

2023). 
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Adults of most species of hover fly visit flowers, feeding on pollen, nectar, or both. Many of them that visit 

flowers are acknowledged as vital pollinators in both natural and agricultural ecosystems (Rader et al., 2016; 

Klecka et al., 2018). On the other hand, their young ones, the larvae, are predatory in their feeding behaviour. 

They feed on aphids (Aphididae: Homoptera), and other soft-bodied insects. The predatory behaviour of hover 

fly larvae has prompted research into their potential role in an integrated pest management (IPM) strategy. In 

addition, they have also been used as bioindicators to assess the loss of biodiversity and the efficiency of 

restoration and conservation policies (Medeiros et al., 2019).  

The aphids have about 5,683 species kept in 629 genera (Favret, 2025) and approximately 794 aphid 

species are found in India (Singh and Singh, 2019). They are tiny, soft-bodied, apterous or alate, sap-sucking, 

polyphagic insects with enormous reproductive potential because of their rapid development, viviparity, and 

parthenogenesis (Singh and Singh, 2022). More than 250 species of aphids are known to damage both 

agricultural and horticultural crops (Singh and Singh, 2021). Some of them cause overall plant devitalisation 

by directly harming the plant by sucking out its nutrients (Singh, 2001). They also excrete honeydew, which 

encourages the formation of black sooty moulds and impairs the plants’ ability of photosynthesis and 

respiration. Furthermore, aphids transmit several plant viruses (Singh and Singh, 2021). There are several 

natural enemies of aphids worldwide, particularly those belonging to Coccinellidae, Neuroptera and Syrphidae 

(Singh and Singh, 2016). 

Syrphidae constitute one of the largest groups of true flies. The family comprises 6674 species across 284 

genera (Dunn et al., 2020), primarily found in the Neotropical, Nearctic, and Palaeotropical regions globally 

(Thompson and Rotheray, 1998). Ischiodon Sack, 1913 is one of the extensively widespread hover fly genus 

with a taxonomic history full of confusion and synonyms (Vockeroth, 1969). It contains only four species: 

Ischiodon aegyptius (Wiedemann, 1830); Ischiodon astales Mengual, 1818; Ischiodon feae (Bezzi, 1912), and 

Ischiodon scutellaris (Fabricius, 1805) (Vujić and Petrović, 2024). These species resemble wasps and range in 

size from small to medium. The genus Ischiodon could be identified from all other genera of the tribe Syrphini 

by the following set of characters: the squamae lack long hairs, the anterior portion of the mesopleuron and 

hypopleuron are bare, the mesoscutum has well-developed lateral yellow bands, the abdomen is clearly marked, 

the wings lack microtrichia, and the hind trochanter of males only has digitate or spine-like protuberances 

(Vockeroth, 1969; Mengual, 2018). Two species, Ischiodon astales and Ischiodon feae are confined to 

Madagascar and Cape Verde, respectively, while the other two species are widely distributed (Mengual, 2018). 

Ischiodon scutellaris is widely distributed in Europe in the eastern Mediterranean, Greece, Georgia, Turkey, 

Ukraine, India, China, Japan, southeast Asia, Australia and some Pacific islands (Huang and Cheng, 2012; 

Sengupta et al., 2019; Vujić and Petrović, 2024).  

The prey records of Ischiodon scutellaris compiled by Ghorpadé (1981, 2014), Agarwala et al. (1984), 

Mitra et al. (2015), Ahmad and Kumari (2024), Sengupta et al. (2024) and others do not provide complete 

information regarding its tri-trophic associations (predator-prey-host plant, triplet) and their distribution in 

different states and union territories of India. As predatory efficiency of Ischiodon scutellaris varies with aphid 

species and habitats (Joshi and Ballal, 2013) and host plant species on which its preys feed (Ali et al., 2009; 

Faheem et al., 2019; Udayakumar et al., 2023a), record of its prey along with their food plants and distribution 

is essential if it is to be assessed as bioagent against the said prey species for a particular area.  

The primary objective of this article is to enlist the tri-trophic associations of Ischiodon scutellaris in 

Indian states and union territories. These data indicate that in most of India, tri-trophic association of this 

aphidophahous predator has not yet been recorded. This catalogue can be very helpful to taxonomists, 

researchers, academics, conservation managers, and policymakers to guarantee that Ischiodon scutellaris may 

be used in biological or natural management plans for these aphids. 
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2 Materials and Methods 

This empirical catalogue of aphidophagous Ischiodon scutellaris is based on the literature published in books, 

journals and few authentic theses, and websites, up to April 30, 2025. In most of the literature published earlier, 

several errors crept in the scientific names of the predators, aphids and host plants even in the recent ones. It 

happened because such contents become outdated quickly and, due to their perceived comprehensiveness, 

readers sometimes overlook newer sources of information. Additionally, the researches on the prey-predator 

relationship are continued with the new records, their modified status, and the publication of other 

nomenclatural decisions. In the present catalogue, attempts have been made to correct the errors in the 

scientific names of the aphid prey following the Aphid Species File (Favret, 2025) and food plants following 

World Flora Online (WFO, 2025) and Global Biodiversity Information Facility (GBIF, 2025).   

 

3 Results and Discussion 

Ischiodon scutellaris, usually known as common hover fly or yellow-shouldered hover fly (Fig. 1), is a highly 

polyphagous predator of aphids. Its taxonomic characteristics and identification keys were given by Mengual 

(2018). Several authors have evaluated its biology and predatory potential in past in India (Lal and Haque, 

1955; Singh and Mishra, 1988; Kumar et al., 1996; Sarma et al., 1996; Joshi et al., 1999a, 2001; 

Sharanabasappa et al., 2007; Ali et al., 2009; Ali and Rizvi, 2011; Chouhan et al., 2011a; Joshi and Ballal, 

2013; Omkar and Mishra, 2016; Varshney and Bisht, 2016). Studies revealed that Ischiodon scutellaris is an 

efficient candidate for biological control of several aphid species as its larvae attack and consume a wide range 

of aphid species in a considerable number on a variety of crops like cereals (Singh and Ahmad, 2025), brassica 

crops (Devjani and Singh, 2006; Tiwari et al., 2024a); vegetables such as cucurbits (Singh, 2025a), potato 

(Tiwari and Singh, 2025a), okra (Singh and Pandey, 2025), tomato (Tiwari and Singh, 2025b), brinjal (Singh, 

2025b); citrus (Radhakrishnan and Muraleedharan, 1993) and preying on Acyrthosiphon pisum (Harris) (Singh, 

2025c), Aphis craccivora Koch (Singh, 2024a), Aphis gossypii Glover (Singh, 2025d), Aphis spiraecola Patch 

(Singh et al., 2024), Lipaphis erysimi (Singh, 2024b), Myzus spp. (Singh, 2024c); Rhopalosipum spp. (Singh, 

2025e), Sitobion spp. (Singh, 2025f), wooly aphids (Singh, 2025g), etc. on several crops and wild plants. Joshi 

et al. (1998) and Udayakumar et al. (2023a) developed an efficient technique for its mass culture as it is the 

pre-requisite for large-scale production of a bioagent for release purpose in augmentative biological control 

programmes. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Photographs of the common hover fly Ischiodon scutellaris. A. Adult (pollinator), B. Eggs laid nearby aphid colony and C. 

Larva (aphidophagous). 
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The common hover fly Ischiodon scutellaris, is the most efficient natural enemy against commercially 

important aphids in crops like cereals, vegetables, oilseeds, cotton, pulses etc. and is employed in biocontrol 

programmes against aphid pests in greenhouses and conservation biological control in fields (Joshi and Ballal, 

2013). However, because of their speed, small size, and covert action, several behavioural and developmental 

traits had hardly been seen and recorded. The aphidophagous syrphid Ischiodon scutellaris is a good candidate 

for aphid biological control as its larvae attack and consume a wide range of aphid species and are present on a 

variety of crops. Bhatia and Shaffi (1933) were the first to observe the aphidophagy of Ischiodon scutellaris in 

India, followed by Cherian (1934), Mani (1939), Lal and Gupta (1953), Lal and Haq (1955), Rao (1969), 

Ghorpadé (1973) and so on. Recently, Ahmad and Kumari (2024) listed 34 species of aphids feeding on 69 

species of plants as prey of Ischiodon scutellaris with 114 tri-trophic associations from India without giving 

their distribution. However, in this catalogue, 50 species of aphids feeding on 89 species of plants excluding 

unidentified ones with 149 tri-trophic associations are listed distributed in 21 states/union territories of India, 

mostly in Karnataka (36 triplets) followed by Uttar Pradesh (35 triplets), Uttarakhand (29 triplets), Manipur 

(28 triplets), Bihar (21 triplets), Maharashtra (20 triplets) and less than 20 triplets in rest of the states and union 

territories (Fig. 2).  

3.1 Synonymy of Ischiodon scutellaris along with type locality  

Because of phenotypical plasticity and broad genus concepts by the previous authors, Ischiodon scutellaris 

was described even in 6 genera with 15 species (Mengual, 2018). 

 Epistrophe magnicornis Shiraki, 1963: Micronesia: Chuuk State, Weno Is. 

 Epistrophe platychiroides Frey, 1946: Philippines: Luzon, Quezon, Atimonan 

 Ischiodon boninensis Matsumura, 1919: Japan: Bonin Is., Chichijima, Ogasawara-jima 

 Ischiodon penicillatus Hardy, 1952: nomen nudum 

 Ischiodon trochanterica Sack, 1913: Taiwan: Kanshizei, Puli as ‘Polisha’, Suihenkyaku, Tainan and 

Takao 

 Melithreptus novaeguineae Kertesz, 1899: Papua New Guinea: Astrolabe Bay, Erima 

 Melithreptus ogasawarensis Matsumura, 1916: Japan: Bonin Is., Ogasawara-jima 

 Scaeva scutellaris Fabricius, 1805: India: Tamil Nadu, Tharangambadi. Syntypes, ZMUC (Type species) 

 Sphaerophoria annulipes Macquart, 1855: Marquesas Is. 

 Sphaerophoria macquarti Goot, 1964: New name for annulipes Macquart 

 Syrphus coromandelensis Macquart, 1842: India: ‘Cote de Coromandel’. 

 Syrphus erythropygus Bigot, 1884: ‘Indes’ 

 Syrphus nodalis Thomson, 1869: French Polynesia: Society Is., Tahiti. 

 Syrphus ruficauda Bigot, 1884: 96. New Caledonia. 

 Syrphus splendens Doleschall, 1856: Indonesia: Java. 

3.2 Catalogue of tri-trophic associations of Ischiodon scutellaris in India 

3.2.1 Acyrthosiphon (Acyrthosiphon) pisum (Harris, 1776) 

• Pisum sativum L. - Delhi (Lal and Gupta, 1953); Karnataka (Ghorpadé, 1973); Uttar Pradesh 

(Chaudhary and Singh, 2012); West Bengal (Agarwala et al., 1979) 

3.2.2 Acyrthosiphon (Acyrthosiphon) rubi (Narzikulov, 1957) 

• Rubus ellipticus Sm. - Himachal Pradesh (Das and Raychaudhuri, 1983) 

 

 

 

 

228



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 Map showing the number of tri-trophic associations (triplets) of Ischiodon scutellaris in different states/union territories of 
India. No species of the predators was recorded in the red shaded states/union territories of India. 

 

 

3.2.3 Aphis (Aphis) craccivora Koch, 1854 

• Arachis hypogaea L. - Gujarat (Patel et al., 1976); Manipur (Singh, 2002); Rajasthan (Priyanka et al., 

2022) 

• Cajanus cajan (L.) Millsp. - Karnataka (Joshi et al., 1997; Chinnu et al., 2023) 

• Gliricidia maculata (Kunth) Steud. - Kerala (Reji Rani, 1995) 

• Lablab purpureus (L.) Sweet - Bihar (Ahmad et al., 2020); Karnataka (Joshi et al., 1997); 

Maharashtra (Kale et al., 2020); Manipur (Singh, 2002); Tamil Nadu (Rangaswami, 1976); Uttar 

Pradesh (Chaudhary and Singh, 2012; Tiwari et al., 2024b); West Bengal (Ghosh et al., 1981) 

• Lens culinaris Medik. - West Bengal (Poddar, 1982) 

• Phaseolus mungo Wall. - Manipur (Singh, 2002) 

• Phaseolus vulgaris L. - Bihar (Ahmad et al., 2020); Uttar Pradesh (Ali et al., 2009; Ali and Rizvi, 

2011) 

• Pisum sativum L. - West Bengal (Poddar, 1982) 

• Rumex acetosella L. - Jammu and Kashmir (Bhat and Bhagat, 2017) 

• Senna sophera (L.) Roxb. - West Bengal (Poddar, 1982) 

• Senna tora (L.) Roxb. - West Bengal (Poddar, 1982) 

• Solanum melongena L. - West Bengal (Satpathi and Mandal, 2006) 

• Vicia faba L. - Delhi (Lal and Gupta, 1953; Saxena et al., 1970); Manipur (Singh, 2002); 

Uttarakhand (Ghosh et al., 1985); West Bengal (Ghosh et al., 1981) 

• Vigna mungo (L.) Hepper - Assam (Borah et al., 2012); Bihar (Ahmad et al., 2020); Rajasthan (Jat 

and Rana, 2018); Uttar Pradesh (Tiwari et al., 2024b); West Bengal (Poddar, 1982) 

• Vigna radiata (L.) R. Wiczek - Odisha (Dwibedy et al., 2018) 
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• Vigna umbellata (Thunb.) Ohwi and H.Ohashi - Manipur (Singh, 2002) 

• Vigna unguiculata (L.) Walp. - Gujarat (Chouhan et al., 2011a); Karnataka (Joshi et al., 1999b; 

Udayakumar et al., 2024); Kerala (Reji Rani, 1995); Manipur (Singh, 2002); Tripura (Agarwala and 

Bardhanroy, 1997); Uttar Pradesh (Tiwari et al., 2024b); West Bengal (Poddar, 1982) 

• Unknown plant - Tripura (Agarwala et al., 1987); West Bengal (Agarwala et al., 1982) 

3.2.4 Aphis (Aphis) fabae Scopoli, 1763  

• Luffa aegyptiaca Mill. - Bihar (Ahmad et al., 2020) 

3.2.5 Aphis (Aphis) glycines Matsumura, 1917 

• Glycine max L. - Manipur (Singh and Singh, 2000) 

3.2.6 Aphis (Aphis) gossypii Glover, 1877 

• Abelmoschus esculentus Moench - Karnataka (Udayakumar et al., 2023a); Maharashtra (Kale et al., 

2020); Uttar Pradesh (Tiwari et al., 2024b); Uttarakhand (Rajveer et al., 2016) 

• Brassica oleracea L. var. botrytis - Bihar (Prakash and Rani, 2015); Manipur (Devjani and Singh, 

1998; Singh et al., 2002) 

• Cajanus cajan (L.) Millsp. - Uttar Pradesh (Chaudhary and Singh, 2012) 

• Capsicum annuum L. - Uttarakhand (Bisht et al., 2006) 

• Chromolaena odorata (L.) R.M.King and H.Rob. - Karnataka (Chinnu et al., 2023) 

• Chrysanthemum sp. - Uttarakhand (Bisht et al., 2006) 

• Citrullus lanatus (Thunb.) - Tamil Nadu (Cherian, 1934) 

• Coccinia grandis (L.) Voigt - Bihar (Ahmad et al., 2020) 

• Coriandrum sativum L. - Uttar Pradesh (Tiwari et al., 2024b) 

• Cucumis sativus L. - Karnataka (Chinnu et al., 2023) 

• Cucumis sp. - Uttarakhand (Ghosh et al., 1985; Bisht et al., 2006) 

• Fagopyrum esculentum Moench - Gujarat (Bhat et al., 1986) 

• Fagopyrum kashmirianum Munshi - Gujarat (Bhat et al., 1986) 

• Fagopyrum tataricum (L.) Gaertn. - Gujarat (Bhat et al., 1986) 

• Foeniculum vulgare Mill. - Uttar Pradesh (Tiwari et al., 2024b) 

• Gossypium hirsutum L. - Gujarat (Chouhan et al., 2011a); Karnataka (Joshi et al., 1999a; 

Udayakumar et al., 2023a); Maharashtra (Kale et al., 2020); Odisha (Mohapatra, 2004); Tripura 

(Saha and Mitra, 2016); West Bengal (Agarwala and Saha, 1986) 

• Gossypium sp. - Bihar (Bhatia and Shaffi, 1933) 

• Hibiscus rosasinensis L. - Bihar (Ahmad et al., 2020) 

• Lagenaria siceraria (Molino) Standl. - Bihar (Ahmad et al., 2020); West Bengal (Saha et al., 2016) 

• Luffa aegyptiaca Mill. - Bihar (Ahmad et al., 2020) 

• Mangifera indica L. - Uttar Pradesh (Tiwari et al., 2024b) 

• Momordica charantia L. - Bihar (Ahmad et al., 2020) 

• Phaseolus vulgaris L. - Uttarakhand (Bisht et al., 2006) 

• Plantago ovata Forssk. - Gujarat (Prajapati et al., 2020) 

• Psidium guajava L. - Karnataka (Mani and Krishnamoorthy, 1989); Tamil Nadu (Baskaran et al., 

2009); Uttarakhand (Bisht et al., 2006) 

• Solanum melongena L. - Himachal Pradesh (Vishwajeet, 2020); Manipur (Devi et al., 2002; Shah et 

al., 2013); Uttar Pradesh (Sreedhar et al., 2020); West Bengal (Agarwala et al., 1982; Satpathi and 

Mandal, 2006) 

• Solanum tuberosum L. - Manipur (Nonita et al., 2002); Uttar Pradesh (Raj, 1989) 
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• Unknown plant - Tripura (Agarwala et al., 1987) 

3.2.7 Aphis (Aphis) nerii Boyer de Fonsc., 1841 

• Calotropis gigantea (L.) W.T. Aiton - Karnataka (Joshi et al., 1999b) 

• Calotropis procera (Aiton) Dryand. - Uttar Pradesh (Chaudhary and Singh, 2012) 

• Calotropis sp. - Bihar (Bhatia and Shaffi, 1933); Gujarat (Patel and Patel, 1969) 

3.2.8 Aphis (Aphis) odinae (van der Goot, 1917) 

• Anacardium occidentale L. - Goa (Maruthadurai and Singh, 2017; Maruthadurai, 2019); Karnataka 

(Mulimani and Rajanna, 2014; Vanitha et al., 2022) 

3.2.9 Aphis (Aphis) punicae Passerini, 1863 

• Punica granatum L. - Karnataka (Sreedevi and Verghese, 2007); Uttar Pradesh (Chaudhary and 

Singh, 2012) 

• Unknown plant - Himachal Pradesh (Das and Raychaudhuri, 1983) 

3.2.10 Aphis (Aphis) rhoicola Hille Ris Lambers, 1954 

• Unknown plant - India (Rao, 1969) 

3.2.11 Aphis (Aphis) ruborum (Börner, 1931)  

• Rubus ellipticus Sm. - Uttarakhand (Ghosh et al., 1985) 

3.2.12 Aphis (Aphis) solanella Theobald, 1854  

• Capsicum frutescens L. - Uttar Pradesh (Chaudhary and Singh, 2012) 

3.2.13 Aphis (Aphis) spiraecola Patch, 1914 

• Artemisia vulgaris L. - Karnataka (Rao, 1969); Manipur (Raychaudhuri et al., 1978) 

• Cosmos bipinnatus Cav. - Uttar Pradesh (Dubey and Singh, 2011) 

• Spiraea hypericifolia L. - Uttar Pradesh (Chaudhary and Singh, 2012) 

• Unknown plant - Karnataka (Ghorpadé, 1973); Tripura (Agarwala et al., 1987) 

3.2.14 Aphis (Aphis) umbrella (Börner, 1950) 

• Unknown plant - Karnataka (Ghorpadé, 1973) 

3.2.15 Aphis (Aphis) verbasci Schrank, 1801 

• Verbascum thapsus L. - Uttarakhand (Ghosh et al., 1985) 

• Unknown plant - Himachal Pradesh (Agarwala et al., 1981) 

3.2.16 Aphis (Toxoptera) aurantii Boyer de Fonsc., 1841  

• Camellia sinensis (L.) Kuntze - Assam (Das, 1974; Das and Kakoty, 1992); Karnataka 

(Radhakrishnan and Muraleedharan, 1993; Radhakrishnan and Muraleedharan, 1995); Kerala 

(Radhakrishnan and Muraleedharan, 1991); Manipur (Devi and Varatharajan, 2007; Devi et al., 

2010); Tamil Nadu (Muraleedharan et al., 1988); Uttarakhand (Sharma et al., 2006) 

• Citrus sp. - Karnataka (Singh, 1993) 

• Unknown plant - Tripura (Agarwala et al., 1987) 

3.2.17 Aphis (Toxoptera) citricidus (Kirkaldy, 1907) 

• Citrus sp. - Karnataka (Chinnu et al., 2023); Maharashtra (Kale et al., 2020) 

3.2.18 Brevicoryne brassicae (Linnaeus, 1758)  

• Brassica juncea (L.) Czern. - Himachal Pradesh (Soni et al., 2021); Punjab (Kumar et al., 1988); 

Uttarakhand (Ghosh et al., 1985) 

• Brassica nigra L. - India (Agarwala et al., 1984) 

• Brassica oleracea L. - Karnataka (Udayakumar et al., 2023a); Uttarakhand (Ghosh et al., 1985) 

• Brassica oleracea L. var. botrytis - Bihar (Prakash and Rani, 2015); Himachal Pradesh (Sharma and 

Bhalla, 1988; Palial et al., 2025); Manipur (Devjani and Singh, 1998; Debaraj et al., 1997); 
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Rajasthan (Saranya et al., 2022); Tamil Nadu (Debbarma et al., 2017); Uttar Pradesh (Tiwari et al., 

2024b); West Bengal (Agarwala et al., 1982) 

• Brassica oleracea L. var. capitata - Gujarat (Chouhan et al., 2011b); Maharashtra (Udtewar et al., 

2022); Manipur (Singh et al., 2002; Bijaya et al., 1996); Odisha (Mandal and Patnaik, 2006); Uttar 

Pradesh (Pal and Singh, 2012) 

• Brassica rapa L. - Punjab (Kumar et al., 1987); Uttar Pradesh (Chaudhary and Singh, 2012) 

• Raphanus sativus L. - Uttarakhand (Ghosh et al., 1985) 

3.2.19 Capitophorus formosartemisiae (Takahashi, 1921)  

• Artemisia vulgaris L. - Uttarakhand (Ghosh et al., 1985) 

3.2.20 Ceratovacuna lanigera Zehntner, 1897 

• Saccharum officinarum L. - Karnataka (Patil et al., 2006); Maharashtra (Rabindra et al., 2002) 

3.2.21 Cervaphis quercus Takahashi, 1918 

• Quercus serrata Murray - Manipur (Shantibala et al., 2009) 

3.2.22 Cervaphis rappardi indica Basu, 1961 

• Cajanus cajan (L.) Millsp. - Manipur (Shantibala et al., 1997) 

3.2.23 Greenidea (Greenidea) artocarpi (Westwood, 1890) 

• Unknown plant - Karnataka (Ghorpadé, 1973) 

3.2.24 Greenideoida (Greenideoida) ceyloniae van der Goot, 1917  

• Unknown plant - Tripura (Agarwala et al., 1987) 

3.2.25 Hyadaphis coriandri (Das, 1918)  

• Coriandrum sativum L. - Punjab (Sagar and Kumar, 1996); Uttar Pradesh (Ali et al., 2009; Ali and 

Rizvi, 2011); Uttarakhand (Bisht et al., 2006) 

• Foeniculum vulgare Mill. - Karnataka (Udayakumar et al., 2023b) 

3.2.26 Hyalopterus pruni (Geoffroy, 1762) 

• Prunus persica (L.) Batsch - Manipur (Varatharajan et al., 1991) 

3.2.27 Hyperomyzus (Hyperomyzus) carduellinus (Theobald, 1915)  

• Lactuca virosa L. - Karnataka (Udayakumar et al., 2023a) 

• Sonchus sp. - Karnataka (Chinnu et al., 2023) 

3.2.28 Hysteroneura setariae (Thomas, 1878)  

• Cyperus rotundus L. - Uttar Pradesh (Chaudhary and Singh, 2012) 

• Unknown plant - Karnataka (Ghorpadé, 1973) 

3.2.29 Lipaphis (Lipaphis) erysimi (Kaltenbach, 1843)  

• Brassica juncea (L.) Czern. - Assam (Pradhan et al., 2020); Delhi (Lal and Gupta, 1953; Lal and 

Haque, 1955); Gujarat (Chouhan et al., 2011a; Patel et al., 2019); Himachal Pradesh (Soni et al., 

2021); Karnataka (Joshi et al., 1999b); Madhya Pradesh (Mishra and Kanwat, 2017); Manipur 

(Chitra Devi et al., 2002; Rajeshwari and Singh, 2022); Punjab (Kumar et al., 1988; Sharma et al., 

1997); Rajasthan (Yadav et al., 2023; Arvind et al., 2024); Tripura (Agarwala et al., 1989; Datta, 

2020); Uttar Pradesh (Ali et al., 2009; Singh, 2013); Uttarakhand (Varshney and Bisht, 2016); West 

Bengal (Ghosh, 1983) 

• Brassica nigra L - West Bengal (Ghosh et al., 1981) 

• Brassica oleracea L. var. botrytis - Bihar (Prakash and Rani, 2015); Manipur (Devjani and Singh, 

1998; Singh et al., 2002); Rajasthan (Saranya et al., 2022); Tripura (Agarwala et al., 1989); Uttar 

Pradesh (Tiwari et al., 2024a) 

• Brassica oleracea L. var. capitata - Manipur (Bijaya et al., 1996); Odisha (Mandal and Patnaik, 
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2006); Tripura (Agarwala et al., 1989) 

• Brassica oleracea L. var. gongylodes - Uttar Pradesh (Tiwari et al., 2024a) 

• Brassica rapa L. - Bihar (Karthik et al., 2022); Jammu and Kashmir (Bhat and Bhagat, 2017); 

Maharashtra (Kale et al., 2020); Manipur (Chitra Devi et al., 1996; Devjani and Singh, 2006); 

Punjab (Kumar et al., 1987); Uttar Pradesh (Singh and Singh, 2013; Tiwari et al., 2024b); 

Uttarakhand (Karnatak and Thorat, 2006) 

• Brassica sp. - Delhi (Lal and Gupta, 1953); West Bengal (Roy and Basu, 1977) 

• Raphanus sativus L. - Tripura (Agarwala et al., 1989) 

• Solanum melongena L. - Maharashtra (Sathe et al., 2016) 

• Unknown plant - Tripura (Agarwala et al., 1987) 

3.2.30 Lipaphis (Lipaphis) pseudobrassicae (Davis, 1914) 

• Brassica juncea (L.) Czern. - Delhi (Lal and Gupta, 1953); Punjab (Kumar et al., 1988) 

3.2.31 Macrosiphum (Macrosiphum) rosae (Linnaeus, 1758)  

• Rosa indica L. - Uttar Pradesh (Ali et al., 2009; Ali and Rizvi, 2011) 

3.2.32 Melanaphis sacchari (Zehntner, 1897) 

• Unknown plant - Karnataka (Ghorpadé, 1973) 

• Sorghum bicolor (L.) Moench - Odisha (Patnaik et al., 1977); Uttar Pradesh (Chaudhary and Singh, 

2012) 

• Zea mays L. - Odisha (Patnaik et al., 1977) 

3.2.33 Myzus (Myzus) sorbi Bhattacharya and Chakrabarti, 1982  

• Sorbaria tomentosa (Lindl.) Rehder - Uttarakhand (Ghosh et al., 1985) 

3.2.34 Myzus (Nectarosiphon) persicae (Sulzer, 1776)  

• Brassica juncea (L.) Czern. - Delhi (Lal and Gupta, 1953); Himachal Pradesh (Soni et al., 2021); 

Maharashtra (Bhandare, 2022); Punjab (Kumar et al., 1988) 

• Brassica oleracea L. var. botrytis - Bihar (Prakash and Rani, 2015); Karnataka (Sharanabasappa et 

al., 2007); Maharashtra (Bhandare, 2022); Manipur (Devjani and Singh, 1998; Singh et al., 2002); 

Punjab (Kumar et al., 1996); Rajasthan (Saranya et al., 2022) 

• Brassica oleracea L. var. capitata - Maharashtra (Bhandare, 2022); Manipur (Bijaya et al., 2006); 

Odisha (Mandal and Patnaik, 2008) 

• Brassica oleracea L. var. gongylodes - Manipur (Bijaya, 1998) 

• Brassica rapa L. - Bihar (Karthik et al., 2022); Maharashtra (Bhandare, 2022); Manipur (Bijaya et 

al., 2001; Devjani and Singh, 2006); Punjab (Kumar et al., 1987) 

• Brassica rapa L. var. pekinensis - Manipur (Bijaya, 1998) 

• Brassica sp. - Delhi (Lal and Gupta, 1953) 

• Capsicum chinense Jacq. - Assam (Thangjam et al., 2021) 

• Hibiscus sabdariffa L. - Bihar (Parween et al., 2023) 

• Nicotiana tabacum L. - Maharashtra (Bhandare, 2022) 

• Pisum sativum L. - Maharashtra (Bhandare, 2022) 

• Prunus persica (L.) Batsch - Uttarakhand (Bisht et al., 2006) 

• Raphanus sativus L. - Andhra Pradesh (Krishnamoorthy and Dharmarju, 1960); Maharashtra 

(Bhandare, 2022) 

• Solanum melongena L. - Gujarat (Patel and Patel, 1969); Maharashtra (Bhandare, 2022); West 

Bengal (Agarwala et al., 1982; Satpathi and Mandal, 2006) 

• Solanum nigrum L. - Maharashtra (Bhandare, 2022) 
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• Solanum tuberosum L. - Maharashtra (Bhandare, 2022); Manipur (Nonita et al., 2002); Uttar Pradesh 

(Raj, 1989; Tiwari et al., 2024b); Uttarakhand (Ghosh et al., 1985) 

• Zea mays L. - Gujarat (Chouhan et al., 2011a) 

3.2.35 Myzus (Nectarosiphon) persicae nicotianae Blackman, 1987 

• Nicotiana tabacum L. - Andhra Pradesh (Sitaramaiah et al., 2001); India (Agarwala et al., 1984); 

Karnataka (Venkatesan et al., 2002) 

3.2.36 Phorodon (Diphorodon) cannabis Passerini, 1860  

• Cannabis sativa L. - Uttarakhand (Ghosh et al., 1985) 

3.2.37 Prociphilus sp. 

• Lonicera quinquelocularis Hardw. - Uttarakhand (Debnath, 1991) 

3.2.38 Rhopalosiphum maidis (Fitch, 1856)  

• Cenchrus americanus (L.) Morrone - Uttar Pradesh (Tiwari et al., 2024b) 

• Sorghum bicolor (L.) Moench - Karnataka (Megha et al., 2015); Maharashtra (Kale et al., 2020); 

Uttar Pradesh (Singh and Mishra, 1988; Chaudhary and Singh, 2012) 

• Triticum aestivum L. - Uttar Pradesh (Tiwari et al., 2024b); Uttarakhand (Bisht et al., 2006) 

• Zea mays L. - Bihar (Kumar and Ahmad, 2017); Karnataka (Joshi et al., 1999b); Rajasthan 

(Swaminathan et al., 2015); Uttarakhand (Bisht et al., 2006) 

• Unknown plant - Delhi (Mani, 1939) 

3.2.39 Rhopalosiphum nymphaeae (Linnaeus, 1761) 

• Verbena laciniata (L.) Briq. - Uttar Pradesh (Ali et al., 2009; Ali and Rizvi, 2011) 

3.2.40 Rhopalosiphum padi (Linnaeus, 1758)  

• Triticum aestivum L. - Himachal Pradesh (Dixit et al., 2019); Uttarakhand (Bisht et al., 2006) 

• Zea mays L. - Uttarakhand (Bisht et al., 2006) 

3.2.41 Sarucallis kahawaluokalani (Kirkaldy, 1907) 

• Unknown plant - Karnataka (Ghorpadé, 1973) 

3.2.42 Schoutedenia emblica (Patel and Kulkarni, 1952) 

• Phyllanthus emblica L. - Tamil Nadu (Baskaran et al., 2009) 

3.2.43 Sitobion (Sitobion) avenae (Fabricius, 1775)  

• Triticum aestivum L. - Himachal Pradesh (Dixit et al., 2019); Uttarakhand (Gaur et al., 2004) 

3.2.44 Sitobion (Sitobion) miscanthi (Takahashi, 1921)  

• Triticum aestivum L. - Uttar Pradesh (Srivastava et al., 2009); Uttarakhand (Ghosh et al., 1985; Bisht 

et al., 2006) 

• Triticum sp. - India (Agarwala et al., 1984) 

• Zea mays L. - Uttarakhand (Bisht et al., 2006) 

3.2.45 Sitobion (Sitobion) rosaeiformis (Das, 1918)  

• Rosa indica L. - Uttar Pradesh (Chaudhary and Singh, 2012) 

• Rosa sp. - Karnataka (Ghorpadé, 1973) 

3.2.46 Therioaphis (Pterocallidium) trifolii (Monell, 1882)  

• Unknown plant - Karnataka (Ghorpadé, 1973) 

3.2.47 Tuberculatus (Orientuberculoides) nervatus Chakrabarti and Raychaudhuri, 1976 

• Quercus serrata Murray - Manipur (Shantibala et al., 2009) 

3.2.48 Uroleucon (Uroleucon) sonchi (Linnaeus, 1767)  

• Sonchus arvensis L. - Karnataka (Ghorpadé, 1973) 

3.2.49 Uroleucon (Uromelan) compositae (Theobald, 1915)  
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• Carthamus tinctorius L. - Gujarat (Patel and Patel, 1969); Karnataka (Joshi et al., 1999b); 

Maharashtra (Kale et al., 2020) 

3.2.50 Unknown aphid  

• Chrysanthemum sp. - Bihar (Bhatia and Shaffi, 1933) 

• Dalbergia sissoo Roxb. ex DC. - Bihar (Bhatia and Shaffi, 1933) 

 

4 Conclusion 

Ischiodon scutellaris (Fabricius) is the most effective natural enemy of aphid pests in economically important 

crops such as cereals, vegetables, oilseeds, cotton, pulses, etc. and  may be used in biological control 

programmes of several aphid pests both in augmentative (release of natural enemies), and conservation 

(protecting existing natural enemies) biological control. In India, it was reported to prey on 50 species of 

aphids feeding on 89 species of plants with 149 tri-trophic associations distributed in 21 states/union territories, 

mostly in Karnataka and Uttar Pradesh followed by Uttarakhand, Manipur, Bihar, Maharashtra and West 

Bengal. In fact, there has been very little attempt to document the tri-trophic associations of this predeator in 

several areas of India; therefore, a thorough and comprehensive survey plan is necessary to document them in 

those unexplored states/union territories. 

 

Acknowledgements 

The authors thank Prof. B. K. Agarwala, Trpura University, Agartala, India and Dr. Rajendra Kumar, Plant 

Protection Officer, Central Integrated Pest Management Centre, Gorakhpur for providing some valuable 

literature. 

 

 

References 

Agarwala BK, Bardhanroy P. 1997. Oviposition behaviour and reproduction efficiency in ladybird beetles: a 

case study of Menochilus sexmaculatus (Fab.). Journal of Aphidology, 11: 49-59 

Agarwala BK, Saha JL. 1986. Larval voracity, development and relative abundance of predators of Aphis 

gossypii Glover on cotton in India, In. Ecology of Aphidophaga (Hodek I, ed). 339-344, Academia 

Prague and Dr. W Junk, Hungary  

Agarwala BK, Dutta S, Raychaudhari DN. 1979. An account of syrphid (Diptera, Syrphidae) predators of 

aphids available in the Darjeeling district of West Bengal and Sikkim. Symposium on the Recent Trends 

in Aphidology Studies. 15-16, Bhubneshwar, India 

Agarwala BK, Ghosh D, Das SK, Poddar SC, Raychaudhuri DN. 1981. Parasites and predators of aphids 

(Homoptera: Aphididae) from India. V New records of two aphidiid parasites, nine arachnids and one 

dipteran predator from India. Entomon, 6(3): 233-238 

Agarwala BK, Dutta S, Raychaudhuri DN. 1982. An account of syrphid (Diptera: Syrphididae) predators of 

aphids (Homoptera: Aphididae) available in Darjeeling district of West Bengal and Sikkim. Pranikee, 3: 

15-21 

Agarwala BK, Laska P, Raychaudhuri DN. 1984. Prey records of aphidophagous syrphid flies from India 

(Diptera: Syrphidae. Acta Entomologica Bohemslovaka, 81: 15-21 

Agarwala BK, Das S, Bhaumik AK. 1987. Natural food range and feeding habits of aphidophagous insects in 

north east India. Journal of Aphidology, 1: 18-22 

Agarwala BK, Bhaumik AK, Gilbert FS. 1989. Relative development and voracity of six species of 

aphidophagous syrphids in cruciferous crops. Proceedings of the Indian Academy of Sciences (Animal 

235



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Science), 98(4): 267-274. doi: 10.1007/BF03179408 

Ahmad ME, Kumari K. 2024. Prey records of aphidophagous syrphids with their prey and host plants in India: 

A review. Journal of Biological Control, 38(2): 117-137. doi: 10.18311/jbc/2024/35964 

Ahmad ME, Kumar S, Parween N, Rakhshan. 2020. Bio-ecological study of few species of Aphis Linn. in 

northeast Bihar and their association with food plants and natural enemies for possible use in the 

biological control. Journal of Advanced Zoology, 41: 103-116. doi: 10.17762/jaz.v41i01.24 

Ali A, Rizvi PQ. 2011. Life table studies of Ischiodon scutellaris (Diptera: Syrphidae) on different aphid 

species under natural environment. Bionotes, 13(3): 114-115 

Ali A, Rizvi PQ, Khan FR. 2009. On the predatio of aphids by Ischiodon scutellaris (Diptera: Syrphidae) 

under natural environment. Bionotes, 11(3): 95-96 

Arvind Jat BL, Chand A, Kumar S, Yadav MS, Redhu M. 2024. Population dynamics of mustard aphid and its 

natural enemies. Indian Journal of Entomology, No. e24478. doi: 10.55446/IJE2024.1478 

Baskaran RKM, Sasikumar, S, Rajavel, DS, Suresh, K. 2009. Biology and predatory potential of 

aphidophagous syrphids on guava aphid, Aphis gossypii Glover (Hemiptera: Aphididae. Journal of 

Biological Control, 23(1): 53-56. doi: 10.18311/jbc/2009/3616 

Bhandare AA. 2022. Predators of Myzus persicae aphid in Kolhapur district, Maharashtra. International 

Journal of Entomology Research, 7(9): 161-167 

Bhat DM, Bhagat RC. 2017. Host range and diversity of syrphid predators (Insecta: Diptera) of aphids on 

vegetable crops of Kashmir, with new host aphid/ plant records. Trends in Biosciences, 10(6): 1446-1448 

Bhat MR, Bali RK, Tahir I. 1986. Predator complex of melon aphid (Aphis gossypii Glov.), a serious pest of 

buckwheat (Fagopyrum sp.) in Kashmir (India). Fagopyrum, 6: 12  

Bhatia ML, Shaffi M. 1933. Life histrories of some Indian Syrphidae. Indian Journal of Agricultural Science, 2: 

543-569   

Bijaya PD, Devi C, Varatharajan R, Singh TK. 1996. On the density and composition of natural enemies of 

cabbage aphids from Manipur. Journal of Advanced Zoology, 17(2): 74-78 

Bijaya P, Singh TK, Surjalata Ng D. 2001. Natural enemy complex of Myzus persicae (Sulzer) (Homoptera: 

Apiddidae) on cabbage in Manipur. Journal of Aphidology, 15: 181-183 

Bijaya P, Singh TK, Subharani S. 2006. Prey-predator and intra-guild interaction in cabbage agroecosystem in 

Manipur. Journal of Aphidology, 20(2): 51-56  

Bijaya PD. 1998. Bioecology of Myzus persicae (Sulzer) (Homoptera: Aphididae) on certain cole crops in 

Manipur. Ph. D thesis, Manipur University, Imphal, India. http://hdl.handle.net/10603/148203 

Bisht RS, Sharma RK, Dev P. 2006. Vertical distribution and activity of aphidophagous syrphids (Diptera: 

Syrphidae) in Garhwal Himalayas. Journal of Aphidology, 20: 25-29 

Borah BK, Borah HK, Sarma KK, Debnath MC, Pathak S. 2012. Impact of predatory coccinellids and syrphids 

in suppressing the population of Aphis craccivora Koch on black gram. Journal of Plant Protection and 

Environment, 9(1): 16-20 

Chaudhary HC, Singh R. 2012. Records of the predators of aphids (Homoptera: Aphididae) in eastern Uttar 

Pradesh. Journal of Aphidology, 25/26: 13-30 

Cherian MC. 1934. Notes on some Indian Syrphidae. Journal of the Bombay Natural History Society, 37: 697-

699 

Chinnu VS Mulimani V, Shanas S, Sumithramma N. 2023. Exploration of natural enemy fauna of aphids and 

associated ant species from eastern dry zone of Karnataka, India. Entomon, 48(4): 545–552. doi: 

10.33307/entomon/v48i4/990 

Chitra Devi L, Varatharajan R, Singh TK. 1996. Prey-predator relations of Lipaphis erysimi (Kalt.) 

236



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

(Homoptera: Aphididae) and aphidophagous syrphids on mustard. Uttar Pradesh Journal of Zoology, 16: 

9-12 

Chitra Devi L, Singh TK, Varatharajan R. 2002. Role of natural enemies in the management of Lipaphis 

erysimi (Kalt.) on Brassica juncea var. rugosa (Linn.). Journal of Biological Control, 16: 27-30. doi: 

10.18311/jbc/2002/4009 

Chouhan KS, Patel BH, Korat DM, Chakraborty D. 2011a. Predatory potential of syrphid fly, Ischiodon 

scutellaris (Fab.) on four different species of aphids in laboratory conditions. Insect Environment, 17(3): 

107-108 

Chouhan KS, Patel BH, Korat DM, Chakraborty D. 2011b. Activity of aphids and syrphid fly in three field 

crops in Gujarat. Insect Environment, 17(3): 108-110 

Das SC. 1974. Parasites and predators of pests of tea, shade trees and ancillary crops in Jorhat circle in North 

East India. Two and a Bud, 21: 17-21 

Das SC, Kakoty NN. 1992. Biological studies on tea aphis, Toxoptera aurantii Boyer and its natural enemy 

complex. Two and a Bud, 39(1): 29-33 

Das SK, Raychaudhuri D. 1983. Parasitoids and predators of aphids (Homoptera: Aphididae) from India. VI 

New records of seven arachnids, one dipteran and neuropteran predators from Himachal Pradesh, India. 

Entomon, 8(1): 27-34 

Datta N. 2020. The mustard aphid Lipaphis erysimi (Kaltenbach) and its natural enemies in Tripura: a review. 

Research Journal of Life Sciences, Bioinformatics, Pharmaceuticals and Chemical Sciences, 6(5): 17-28. 

doi: 10.26479/2020.0605.02 

Debaraj Y, Singh TK, Singh HJ. 1997. Seasonal occurrence, life history and feeding efficiency of certain 

predators of the cabbage aphids, Brevicoryne brassicae (Linn.) in north east India. Journal of 

Aphiodology, 11(1): 143-146 

Debbarma A, Jayaraj J, Chandramani P, Senthil N, Ananthan M, Prabakaran K. 2017. A survey on occurrence 

and diversity of insect pests of cauliflower in Dindigul and Theni districts of Tamil Nadu, India. 

International Journal of Current Microbiology and Applied Sciences, 6(9): 2495-2505. doi: 

10.20546/ijcmas.2017.609.307 

Devi KD, Varatharajan R. 2007. Prey-predator relations with reference to tea aphid, Toxoptera aurantii (Boyer 

de Fonscolombe) and syrphid predatorsJournal of Biological Control, 21(Special): 125-128. doi: 

10.18311/jbc/2007/15042 

Devi NM, Singh TK, Devi C. 2002. Field density of Aphis gossypii Glover on brinjal in relation to predatory 

and biotic factors. Uttar Pradesh Journal of Zoology, 22(1): 67-71 

Devi KD, Maisnam S, Varatharajan R. 2010. Density, diversity and differential feeding potentials of 

aphidophagous insects in the tea ecosystem. Journal of Biopesticides, 3(1 Spl. Issue): 58-61 

Devjani P, Singh TK. 1998. Ecological succession of aphids and their natural enemies on cauliflower in 

Manipur. Journal of Aphidology, 12: 45-51 

Devjani P, Singh TK. 2006. Larval development and prey consumption of five aphidophagous predators in 

relation to two aphid species. Advances in Indian Entomology: Productivity and Health a Silver Jubilee, 

Supplement No. 3, Volume-II, Insect Environment. 121-125, India 

Dixit, Sharma PK, Jayaram CS, Rana A. 2019. Population dynamics of wheat aphids and their natural enemies. 

Indian Journal of Entomology, 81(4): 916-920. doi: 10.5958/0974-8172.2019.00144.5 

Dubey S, Singh VK. 2011. Population dynamics of Aphis spiraecola Patch (Homoptera: Aphididae) on 

medicinal plant Cosmos bipinnatus in eastern Uttar Pradesh, India. Advances in Life Sciences, 1(2): 54-

58. doi: 10.5923/j.als.20110102.10 

237



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Dunn L, Lequerica M, Reid C, Latty T. 2020. Dual ecosystem services of syrphid flies (Diptera: Syrphidae): 

Pollinators and biological control agents. Pest Management Science, 76: 1973-1979. doi: 

10.1002/ps.5807 

Dwibedy S, Swain T, Pattnaik G. 2018. Entomofauna assessment of Vigna radiata agroecosystem of eastern 

Odisha, India. Journal of Entomology & Zoology Studies, 6(3): 910-924 

Faheem M, Saeed S, Sajjad, A, Razaq, M, Ahmad, F. 2019. Biological parameters of two syrphid fly species 

Ischiodon scutellaris (Fabricius) and Episyrphus balteatus (DeGeer) and their predatory potential on 

wheat aphid Schizaphis graminum (Rondani) at different temperatures. Egyptian Journal of Biological 

Pest Control, 29. Article No. 2. doi: 10.1186/s41938-019-0105-0 

Favret C. 2025. Aphid Species File: https://Aphid.SpeciesFile.org, retrieved on April 30, 2025 

Gaur N, Sharma RK, Bisht RS. 2004. Natural enemies of wheat aphids in Kumaon region of Uttaranchal. 

National Symposium on Aphids in Agriculture and Forestry, Department of Zoology, Kalyani University, 

Kalyani, West Bengal, India  

GBIF. 2025. The Global Biodiversity Information Facility, https://www.gbif.org. retrieved on April 30, 2025,  

Ghorpadé KD. 1973. A faunistic study of the hover flies (Diptera: Syrphidae) of Bangalore, southern India. 

x+208 p. MSc, University of Agricultural Sciences, Bangalore, India 

Ghorpadé K D. 1981. Insect prey of Syrphidae (Diptera) from India and neighbouring countries: a review and 

bibliography. Tropical Pest Management, 27: 62-82. doi: 10.1080/09670878109414173 

Ghorpadé K. 2014. An updated check-list of the hover-flies (Diptera-Syrphidae) recorded in the Indian 

subcontinent. Colemania, 44: 1-30 

Ghosh D, Poddar SC, Raychaudhuri DN. 1981. Natural enemy complex of Aphis craccivora Koch and 

Lipaphis erysimi (Kalt.) in and around Calcutta. Science and Culture, 47: 58-60 

Ghosh D, Debnath N, Chakrabarti S. 1985. Predators and parasites of aphids (Homoptera: Aphididae) from 

northwest Himalaya: Ten species of syrphids (Diptera: Syrphidae) from Garhwal range. Entomon, 10: 

301-303 

Ghosh D. 1983. Studies on mustard aphid Lipaphis erysimi (Kltb.) (Homoptera: Insecta) and its natural enemy 

complex in some parts of West Bengal. Ph. D thesis, Calcutta University, Kolkata, West Bengal, pp. 207. 

http://hdl.handle.net/10603/163460 

Huang C, Cheng X. 2012. Diptera: Syrphidae. Fauna Sinica, Insecta vol. 50. Science Press, Neijing, pp. 852. 

Jat SK, Rana BS. 2018. Occurrence of common aphidophagous natural enemies on blackgram. Journal of 

Entomology and Zoology Studies, 6(2): 2716-2719 

Joshi S, Ballal CR. 2013. Syrphid predators for biological control of aphids. Journal of Biological Control, 

27(3): 151-170. doi: 10.18311/jbc/2013/3285 

Joshi S, Venkatesan T, Rao NS. 1997. Host range and predatory fauna of Aphis craccivora Koch (Homoptera: 

Aphididae) in Bangalore, Karnataka. Journal of Biological Control, 11: 59-63 

Joshi S, Ballal CR, Rao SN. 1998. An efficient and simple mass culturing technique for Ischiodon scutellaris 

(Fabricius), an aphidophagous syrphid. Indian Journal of Plantant Protection, 26(1): 56-61 

Joshi S, Ballal CR, Rao SN. 1999a. Evaluation of biotic potential of syrphid predators Ischiodon scutellaris 

(Fabricius) and Paragus serratus (Fabricius) (Diptera: Syrphidae. Journal of Aphidology, 13: 9-16 

Joshi S, Ballal CR, Rao SN. 1999b. Species complex, population density and dominance structure of 

aphidophagous syrphids in cowpea ecosystem. Entomon, 24: 203-213 

Joshi S, Ballal CR, Rao SN. 2001. Intrinsic rate of natural increase of Ischiodon scutellaris (Fabricius) 

(Syrphidae), a predator of Aphis craccivora Koch. Journal of Insect Science, Ludhiana, 14(1/2): 15-18 

Kale P, Bisen A, Naikwadi B, Bhure K, Undirwade DB. 2020. Diversity study of aphids and associated 

238



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

predatory fauna occurred in major Kharif and Rabi crop ecosystems of Akola, Maharashtra, India. 

International Journal of Chemical Studies, 8(4): 3868-3876. doi: 10.22271/chemi.2020.v8.i4aw.10254  

Karnatak AK, Thorat PV. 2006. Feeding potential of a ladybird, Coccinella septempunctata and a syrphid, 

Xanthogramma scutellare on mustard aphid, Lipaphis erysimi. Journal of Applied Biology, 32(1): 123-

125 

Karthik S, Mukherjee U, Yahaswini G, Abhishek BM, Sai Reddy MS. 2022. Abundance and diversity of 

insect pests and their natural enemies in Brassica campestris (L.) crop ecosystem. Journal of Entomology 

Research, 46(3): 597-602. doi: 10.5958/0974-4576.2022.00104.9  

Klecka J, Hadrava J, Biella P, Akter A. 2018. Flower visitation by hoverflies (Diptera: Syrphidae) in a 

temperate plant-pollinator network. PeerJ, 6: e26516v26511 

Krishnamoorthy C, Dharmarju E. 1960. Annual progress report of the scheme for building up names reference 

collection of insects at Agricultural College, Bapatla, Andhra Pradesh, for the year ending 30.06.1960. 

Department of Agriculture, Andhra Pradesh, Hyderabad, India 

Kumar A, Kapoor VC, Lriska P. 1987. Immature stages of some aphidophagous syrphid flies of India (Insecta, 

Diptera, Syrphidae). Zoologica Scripta, 16: 83-88 

Kumar A, Kapoor VC, Mahal MS. 1988. Population buildup and dispersion of immature stages of 

aphidophagous syrphids (Syrphidae: Diptera) on Raya, Brassica juncea Coss. Journal of Insect Science, 1: 

39-84 

Kumar A, Kapoor VC, Mahal MS. 1996. Feeding behaviour and efficacy of three aphidophagous syrphids. 

Journal of Insect Science, 9(1): 15-18 

Kumar S, Ahmad ME. 2017. Coccinellid and syrphid predators of Rhopalosiphum spp. (Hemiptera: Aphididae) 

recorded on different food plants from northeast Bihar.  Journal of Advanced Zoology, 38(1): 1-6 

Lal R, Gupta SBL. 1953. Morphology of the immature stages of Sphaerophoria scutellaris (Fabr.) (Syrphidae: 

Diptera) with notes on its biology. Indian Journal of Entomology, 13(3): 207-218 

Lal R, Haque E. 1955. Effect of nutrition under controlled conditions of temperature and humidity on 

longevity and fecundity of Sphaerophoria scutellaris (Fabr.) (Syrphidae: Diptera) - efficacy of its maggot 

as aphid predator. Indian Journal of Entomology, 17: 317-325 

Li H, Wyckhuys KAG, Wu K. 2023. Hoverflies provide pollination and biological pest control in greenhouse 

grown horticultural crops. Frontiers in Plant Science, 12;14: 1118388. doi: 10.3389/fpls.2023.1118388 

Mandal SMA, Patnaik NC. 2006. Insect pests and natural enemies associated with cabbage in the coastal belt 

of Orissa. Journal of Plant Protection and Environment, 3(1): 76-80 

Mandal SMA, Patnaik NC. 2008. Interspecific abundance and seasonal incidence of aphids and aphidophagous 

predators associated with cabbage. Journal of Biologial Control, 22(1): 195-198. doi: 

10.18311/jbc/2008/3821 

Mani M, Krishnamoorthy A. 1989. Impact of insect predators in the control of Aphis gossypii Glover on guava. 

Journal of Biological Control, 3: 128-129 

Mani, MS. 1939. Description of new and records of some known chalcidoid and other hymenopterous 

parasites from India. Indian Journal of Entomology, 1(1/2): 69-99 

Maruthadurai R, Singh NP. 2017. A report on occurrence of aphidophagous predators of Aphis odinae (van der 

Goot) (Hemiptera: Aphididae) in cashew ecosystem from Goa, India. Journal of Threatened Taxa, 9(2): 

9858-9861. doi:10.11609/jott.2435.9.2.9858-9861 

Maruthadurai R. 2019. Diversity of predators and management of Aphis odinae (van der Goot) in cashew. 

Indian Journal of Entomology, 81(4): 909-912. doi: 10.5958/0974-8172.2019.00200.1 

Medeiros HR, Martello F, Almeida EAB, Mengual X, Harper KA, Grandinete YC, Metzger JP, Righi CA, 

239



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Ribeiro MC. 2019. Landscape structure shapes the diversity of beneficial insects in coffee producing 

landscapes, Biological Conservation, 238: 108193, doi: 10.1016/j.biocon.2019.07.038 

Megha RR, Vastrad AS, Kamanna BC, Kulkarni NS. 2015. Species complex of coccinellids in different crops 

at Dharwad region. Journal of Experimental Zoology, 18(2): 931-935 

Mengual X. 2018. A new species of Ischiodon Sack (Diptera: Syrphidae) from Madagascar. African 

Invertebrates, 59(1): 55-73 

Mishra SK, Kanwat PM. 2017. Biology and predatory potential of Coccinella septempunctata Linn. on 

Lipaphis erysimi Kalt. under controlled conditions. Plant Archives, 17(2): 1099-1104 

Mitra B, Roy S, Imam I, Ghosh M. 2015. A review of the hover flies (Syrphidae: Diptera) from India. 

International Journal of Fauna and Biological Studies, 2(3): 61-73 

Mohapatra LN. 2004. Natural enemies of insect pests of cotton in Orissa. Journal of Biological control, 18(2):. 

195-197 

Mulimani V, Rajanna KM. 2014. Role of insect predators in the control of Toxoptera odinae (Hemiptera: 

Aphididae) in cashew plantation. Biopesticides International, 10(1): 112-115.  

Muraleedharan N, Selvasundaram R, Radhakrishnan B. 1988. Natural enemies of certain tea pests occurring in 

southern India. International Journal of Tropical Insect Science, 9: 647-654 

Nonita M, Subharani S, Bijaya P, Singh TK, Singh PM. 2002. Seasonal incidence of aphids (Homoptera: 

Aphididae) infesting potato in relation to biotic and abiotic factors in Manipur. Journal of Aphidology, 16: 

103-108 

Omkar, Mishra, G. 2016. Syrphid flies: the hovering agents. In. Ecofriendly Pest Management for Food 

Security (Omkar ed). 259-279, Academic Press, USA. doi: 10.1016/B978-0-12-803265-7.00008-7 

Pal M, Singh R. 2012. Seasonal history of cabbage aphid, Brevicoryne brassicae (Linn.) (Homoptera: 

Aphididae. Journal of Aphidology, 25/26: 69-74 

Palial S, Verma SC, Sharma PL, Chauhan N, Singh C. 2025. Biological attributes and population growth 

parameters of five dominant syrphids against Brevicoryne brassicae infesting cabbage. Phytoparasitica, 

53: 39. doi: 10.1007/s12600-025-01263-w 

Parween N, Kumar S, Kumari K, Ahmad ME. 2023. Interaction of Myzus spp. (Hemiptera: Aphididae) with 

their food plants, parasitoids and predators in northeast Bihar. Journal of Advanced Zoology, 44(2): 95-

100. doi: 10.17762/jaz.v44i2.83 

Patel JB, Patel HK. 1969. The bionomics of the syrphid fly Xanthogramma scutellare Fab. (Syrphidae: Diptera. 

Madras Agricultural Journal, 56: 516-522 

Patel RC, Yadav DN, Patel JR. 1976. Natural control of groundnut aphid, Aphis craccivora Koch in central 

Gujarat. Current Science, 45(1): 34-35 

Patel RM, Chaudhari SJ, Rabari PH, Patel BC, Dodia DA. 2019. Incidence of aphid (Lipaphis erysimi Kalten.) 

in mustard and their fluctuation with biotic and abiotic factors. Journal of Entomology and Zoology 

Studies, 7(5): 946-950 

Patil RK, Ramegowda GK, Vidya M, Puttannavar MS, Lingappa S. 2006. Potentiality of Micromus igorotus 

Banks (Neuroptera: Hemerobiidae) as a predator of sugarcane woolly aphid: a success story. Journal of 

Aphidology, 20(1): 43-48 

Patnaik NC, Satpathy JM, Bhagat KC. 1977. Note on the occurrence of aphidophagous insect predators in Puri 

district (Orissa) and their predation on the sorghum aphid, Longiunguis sacchari (Zhnt.). Indian Journal 

of Agricultural Sciences, 47(11): 585-586 

Poddar SC. 1982. Studies on Aphis craccivora Koch and its natural enemies in some parts of India. Ph. D. 

thesis, Calcutta University, Kolkata, West Bengal, India. http://hdl.handle.net/10603/162498 

240



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Pradhan PP, Borkakati RN, Saikia DK. 2020. Seasonal incidence of insect pests and natural enemies of 

mustard in relation to meteorological parameters. Journal of Entomology and Zoology Studies, 8(1): 

1538-1542 

Prajapati BG, Vora PD, Prajapati VB, Solanki CB. 2020. Population dynamics of aphid, Aphis gossypii Glover 

infesting isabgul under north Gujarat Agro-climatic conditions. Journal of Pharmacognosy and 

Phytochemistry, 9(5): 1277-1282 

Prakash S, Rani P. 2015. Ecological succession of aphids and their natural enemies of cauliflower. Research 

Spectra, 1(2-3): 89-90 

Priyanka, Khinchi SK, Hussain A, Sharma SL, Piploda S, Sharma P. 2022. Population dynamics of aphid, 

Aphis craccivora Koch on groundnut in relation to biotic and abiotic factors. The Pharma Innovation 

Journal, SP-11(7): 1863-1866 

Rabindra RJ, Mohanraj P, Poorani J, Jalali SK, Joshi SS, Ramani S. 2002. Ceratovacuna lanigera Zehntner 

(Homoptera: Aphididae), a serious pest of sugarcane in Maharashtra and attempts at its management by 

biological means. Journal of Biological Control, 16: 171-172. doi: 10.18311/jbc/2002/4129 

Rader R, Bartomeus I, Garibaldi LA, Garratt MP, Howlett BG, Winfree R. 2016. Non-bee insects are 

important contributors to global crop pollination. Proceedings of National Academy of Sciences, 113: 

146-151 

Radhakrishnan B, Muraaledharan N. 1991. Bioecology of the aphid, Toxoptera aurantii (Boyer do 

Fonscolombe) (Homoptera: Aphididae) infesting tea in southern India. Journal of Aphidology, 5: 97-110 

Radhakrishnan B, Muraleedharan N. 1993. Bioecology of six species of syrphid predators of the aphid, 

Toxoptera aurantii in Southern India. Entomon, 18: 175-180 

Radhakrishnan B, Muraaledharan N. 1995. Records of natural enemies Toxoptera aurantii (Boyor de 

Fonscolombe) (Homoptera: Aphididae) infesting tea plantations in South India. Journal of Aphidology, 9: 

87-91 

Raj BT. 1989. Seasonal abundance of natural enemies of aphid infesting potato crop. Journal of Aphidology, 3: 

157-161 

Rajeshwari D, Singh KM. 2022. Studies on seasonal incidence of natural enemies of pest complex on broad 

leaf mustard, Brassica juncea var. rugosa Roxb. Tsen and Lee in the Valley of Manipur. Biological 

Forum - An International Journal, 14(3): 1229-1233 

Rajveer, Mishra VK, Bisht RS. 2016. Insect pest scenario of okra, Abelmoschus esculentus (L.) Moench and 

their natural enemies. Journal of Experimental Zoology, India, 19(2): 1003-1009 

Rangaswami K. 1976. Effect of weather factors and certain insecticides on the population dynamis of legume 

aphid, Aphis cracivora Koch and its predators on Lablab niger. M. Sc. (Ag) thesis, Tamil Nadu 

Agricultural University, Coimbatore, Tamil Nadu, India 

Rao VP. 1969. Survey of natural enemies of aphids in India. Final Report of the Commonwealth Institute of 

Biological Control, 480: 1-93 

Raychaudhuri DN, Dutta S, Agarwala BK, Raychaudhuri D, Raha SK. 1978. Some parasites and predators of 

aphids from northeast India and Bhutan. Entomon, 3: 91-94 

Reji Rani OP. 1995. Bio-ecology and life-table of the pea aphid Aphis cracivora Koch and its natural enemies. 

MSc Thesis, Kerala Agricultural University, Thiruvananthapuram, Kerala, India 

Roy P, Basu SK. 1977. Bionomics of aphidophagous syrphid flies. Indian Journal of Entomology, 39(2): 165-

174 

Sagar P, Kumar N. 1996. Natural enemies of Hyadaphis coriandri and feeding rate of Coccinella 

septempunctata on it in the Punjab. International Pest Control, 38(1): 26-27 

241



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Saha JL, Mitra B. 2016. Insects associated with Bt, non-Bt. cotton plants in Tripura. Journal of Entomology and 

Zoology Studies, 4(6): 331-334 

Saha JL, Chatterjee T, Chakraborty K. 2016. Population dynamics of Aphis gossypii Glover and its natural 

enemies on gourd plant. International Journal of Current Agricultural Sciences, 6(10): 117-120 

Saranya VSL, Rana BS, Lal J. 2022.  Abiotic factors influencing the occurrence of natural enemies associated 

with major insect pests of cauliflower. Journal of Entomological Research, 46(Suppl.): 1011-1016 

Sarma KK, Datta SK, Borah BK. 1996. Interaction between Aphis craccivora Koch and its predators 

Coccinella transversalis Fab. and Ischiodon scutellaris (Fab.). Journal of Biocontrol, 10: 125-128 

Sathe TV, Patil SS, Bhosale AM, Devkar SS, Govali CS, Hankare SS. 2016. Ecology and control of brinjal 

insect pests from Kolhapur region, India. Biolife, 4(1): 147-154. doi: 10.5281/zenodo.7313138 

Satpathi CR, Mandal A. 2006. Brinjal aphids and their insect predators in West Bengal. Journal of Aphidology, 

20: 37-41 

Saxena HP, Sircar P, Phokela A. 1970. Predation of Coccinella septempunctata Linnaeus and Ischiodon 

scutellaris Fabricius on Aphis craccivora Koch. Indian Journal of Entomology, 32: 105-106 

Sengupta J, Naskar A, Homechaudhuri S, Banerjee D. 2019. Diversity of hover flies (Insecta: Diptera: 

Syrphidae) with 3 new records from Shivalik Hill Zone of Himachal Pradesh, India. International Journal 

of Advancement in Life Sciences Research, 2(3): 39-55 

Sengupta J, Naskar A, Banerjee D. 2024. A catalogue of Indian hoverflies (Insecta: Diptera: Syrphidae), 

Zoological Survey of India, Kolkata, Occasional Paper No. 420, India 

Shah MS, Chanu MC, Singh T. 2013. Population trends of Aphis gossypii Glover (Homopetra: Aphididae) on 

brinjal in relation to climatic factors and activity of predators. Uttar Pradesh Journal of Zoology. 33(3): 

301-305 

Shantibala S, Singh LS, Singh TK, Chitra Devi, L. 1997. Impact of predators and climatic factors on the 

population density of the aphid, Cervaphis rappardi indica Basu on Cajanus cajan Mill. Journal of 

Aphidology, 11(1): 133-137 

Shantibala S, Bijaya P, Lokeshwari RK, Singh TK. 2009. Impact of climatic changes on vulnerability of oak 

aphids and their natural enemies in Manipur, an Indo-Burma biodiversity hostspot. Journal of 

Experimental Zoology of India, 12(2): 279-284 

Sharanabasappa, Kulkarni KA, Mallapur CP, Gundannavar KP, Kambrekar DN. 2007.  Feeding potential of 

Ischiodon scutellaris (Fabricius) (Diptera: Syrphidae) on green peach aphid, Myzus persicae (Sulzer) 

(Homoptera: Aphididae. Journal of Biological Control, 21(spl Issue): 177-178 

Sharma KC, Bhalla OP. 1988. Biology of six syrphid predators of cabbage aphid (Brevicoryne brassicae) on 

cauliflower (Brassica oleracea var. botrytis). Indian Journal of Agricultural Science, 58: 652-654 

Sharma DK, Varma GC, Kishore L. 1997. Feeding capacity of predators of mustard aphid, Lipaphis erysimi. 

Journal of Aphidology, 11(2): 171-174 

Sharma RK, Bisht RS, Sani BC. 2006. Natural enemies of tea aphid Toxoptera aurantii (Boyer de Foncolombe) 

in Uttaranchal. 9th National Symposium on Recent Advances in Aphidology (November 27-29, 2006) 

held at Banaras Hindu University, Varanasi. 20-21, India 

Singh HJ. 2002. Bio ecology of Aphis craccivora Koch (Homoptera: Aphididae) on certain pulse crops in 

Manipur. PhD Thesis, Manipur University, Manipur, India. http://hdl.handle.net/10603/148860 

Singh HJ, Singh TK. 2000. Role of biotic and abiotic factors on the population trend of Aphis glycines 

(Matsumura) (Homoptera: Aphididae) on soybean in Manipur. Journal of Aphidology, 14: 77-82 

Singh K, Singh NN. 2013. Preying capacity of different established predators of the aphid Lipaphis erysimi 

(Kalt.) infesting rapeseed-mustard crop in laboratory conditions. Plant Protection Science, 49: 84-88 

242



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Singh K. 2013. Preying propensity of larvae/grubs of syrphid and coccinellid predators on mustard aphid, 

Lipaphis erysimi (Kalt.). International Journal of Agriculture, Food Science Technology, 4(7): 687-694 

Singh R. 2001. Biological control of the aphids by using their parasitoids. In: Biocontrol Potential and its 

Exploitation in Sustainable Agriculture, Volume 2 (Upadhyay RK, Mukerji KG, Chamola BP, eds), 

Kulwer Academic/Plenum Publishers, USA, pp. 57-73. doi: 10.1007/978-1-4615-1377-3_5 

Singh R. 2024a. Checklist of arthropod predators of the cotton aphid, Aphis (Aphis) gossypii Glover, 1877 

(Insecta: Hemiptera: Aphididae), and their distribution in India. Journal of Fauna Biodiversity, 2: 20-68. 

doi: 10.70206/jfb.v1i2.10627 

Singh R. 2024b. Checklist of natural enemies of Lipaphis erysimi (Kaltenbach, 1843) and Lipaphis 

pseudobrassicae (Davis, 1914) (Hemiptera: Aphididae) and their host plant associations in India. Journal 

of Animal Diversity, 6(3): 1-25. doi: 10.22034/JAD2024.6.3.1  

Singh R. 2024c. Arthropod predators of Myzus spp. (Hemiptera: Aphididae) and their distribution in India. 

Munis Entomology and Zoology, 19 (Suppl.): 3131-3168 

Singh R. 2025a. Predators and parasitoids of aphids (Homoptera: Aphididae) infesting cucurbit crops in India. 

Munis Entomology and Zoology, 20(2): 2625-2649 

Singh R. 2025b. Predators and parasitoids of aphids (Homoptera: Aphididae) infesting brinjal (Solanum 

melongena L.) crop in India. Munis Entomology and Zoology, 20(2): 2518-2549 

Singh R. 2025c. Biodiversity of predators and parasitoids of Acyrthosiphon (Acyrthosiphon) pisum (Harris, 

1776) (Hemiptera: Aphididae) and their host plant associations in India. Munis Entomology and Zoology, 

20 (1): 1325-1336 

Singh R. 2025d. Checklist of arthropod predators of the cotton aphid, Aphis (Aphis) gossypii Glover, 1877 

(Insecta: Hemiptera: Aphididae), and their distribution in India. Journal of Fauna Biodiversity, 1(2): 2-68. 

doi: 10.70206/jfb.v1i2.10627 

Singh R. 2025e Predators and parasitoids of Rhopalosiphum spp. (Hemiptera: Aphididae) and their distribution 

in India. Munis Entomology and Zoology, 20(1): 1479-1507 

Singh R. 2025f. Checklist of predators and parasitoids of Sitobion spp. (Hemiptera: Aphididae) and their 

distribution in India. Munis Entomology and Zoology, 20(1): 1356-1381 

Singh R. 2025g. Biodiversity of predators and parasitoids of woolly aphids (Eriosomatinae: Aphididae: 

Hemiptera) and their host plant associations in India. Munis Entomology and Zoology, 20(1): 1631-1650. 

Singh R, Ahmad ME. 2025. Predators and parasitoids of aphids (Aphididae: Homoptera) infesting cereal crops 

in India. Munis Entomology and Zoology, 20(2) 

Singh R, Mishra, S. 1988. Development of syrphid fly, Ischiodon scutellaris (Fabricius) on Rhopalosiphum 

maidis (Fitch). Journal of Aphidology, 2: 28-34 

Singh R, Pandey, L. 2025. Predators and parasitoids of aphids (Homoptera: Aphididae) infesting okra 

(Abelmoschus esculentus (L.) Moench) crops in India. Munis Entomology and Zoology, 20(2): 2550-

2565 

Singh R, Singh G. 2016. Aphids and their biocontrol. I. Ecofriendly Pest Management for Food Security 

(Omkar, ed). 63-108, Academic Press, USA. doi: 10.1016/B978-0-12-803265-7.00003-8 

Singh R, Singh G. 2019. Species diversity of Indian aphids (Hemiptera: Aphididae. International Journal of 

Biological Innovations, 1(1): 23-29. doi: 10.46505/IJBI2019.1105 

Singh R, Singh G. 2021. Aphids. In: Polyphagous Pests of Crops (Ed. Omkar). Springer Nature Singapore, pp. 

105-182. doi: 10.1007/978-981-15-8075-8_3 

Singh R, Singh G. 2022. Reproductive strategies in Aphids. In: Reproductive Strategies in Insects (Omkar  

Mishra G, ed). 259-282, Taylor and Francis Group, LLC, USA. doi: 10.1201/9781003043195-13 

243



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

Singh R, Tiwari KM, Tripathi PN. 2024. Systematics, biology, economic importance, natural enemies and 

food plants of Aphis (Aphis) spiraecola Patch, 1914 (Hemiptera: Aphididae) in India. Munis Entomology 

and Zoology, 19(2): 771-802 

Singh SP. 1993. Biological control of insect pests. In. Advances in Horticulture Vol. 3-Fruit crops: Part 3 (Eds. 

Chadha Kerala, Pareek OP). 1591-1615, Malhotra Publishing House, New Delhi, India  

Singh TK, Devjani P, Bijaya P. 2002. Predator complex of major aphids in cauliflower agro-ecosystem in 

Manipur. Journal of Aphidology, 16: 97-102 

Sitaramaiah S, Rao SG, Ramaprasad G, Sreedhar U. 2001. Role of biological control agents in tobacco insect 

pest management. In. Biocontrol Potential and its Exploitation in Sustainable Agriculture (Eds. Upadhyay 

RK, Mukerji KG, Chamola Basu & Patro, 2007). 215-234, Springer, Boston, MA, India.  doi: 

10.1007/978-1-4615-1377-3_14 

Soni S, Kumar S, Sood AK, Rana RS. 2021. Modeling of aphid complex and its associated natural enemies in 

rapeseed-mustard in relation to climatic factors. Journal of Agrometeorology, 23(2): 207-212 

Sreedevi K, Verghese A. 2007. Ecology of aphidophagous predators in pomegranate ecosystem in India. 

Communications in Agricultural and Applied Biological Sciences, 72(3): 509-516 

Sreedhar M, Singh G, Megha G, Singh S. 2020. Study on insect pest succession and their natural enemies of 

brinjal crop ecosystem in western region of Uttar Pradesh, India. Journal of Experimental Zoology, India, 

23(1): 581-586 

Srivastava A, Kumar A, Singh R. 2009. Seasonal history of Sitobion miscanthi (Takahashi) (Homoptera : 

Aphididae) in terai of eastern Uttar Pradesh. Journal of Aphidology, 23: 43-48 

Swaminathan R, Meena A, Meena BM. 2015. Diversity and predation potential of major aphidophagous 

predators in maize. Applied Ecology and Environmental Research, 13(4): 1069-1084. doi: 

10.15666/aeer/1304_10691084 

Thangjam R, Kadam V, Borah RK, Saikia DK, Singh HR. 2021. Diversity of arthropod fauna in king chilli 

(Capsium chinense Jacq.) ecosystem in northeast India. Indian Journal of Entomology, 83(4): 535-541. 

doi: 10.5958/0974-8172.2021.00078.X 

Thompson FC, Rotheray G. 1998. Manual of palaearctic Diptera. Family Syrphidae, 3: 81-139 

Tiwari KM, Singh R, Tripathi PN. 2024a. Biosystematics, economic importance, natural enemies and food 

plants of Lipaphis (Lipaphis) erysimi (Kaltenbach, 1843) (Hemiptera: Aphididae) in India. Munis 

Entomology and Zoology, 19(2): 615-635 

Tiwari KM, Tripathi PN, Singh R. 2024b. Biodiversity of aphidophagous predators in Ayodhya district, Uttar 

Pradesh, India. Arthropods, 13(3): 120-156 

Tiwari KM, Singh R. 2025a. Predators and parasitoids of aphids (Aphididae: Homoptera) Infesting potato 

crops in India. Journal of Applied Biosciences, 51(1) 

Tiwari KM, Singh R. 2025b. Predators and parasitoids of aphids (Aphididae: Homoptera) infesting tomato 

crops in India. International Journal of Biological Innovations, 7(1): 01-12. doi: 10.46505/IJBI2025.7101 

Udayakumar A, Chandramanu KG, Joshi S, Shivalingaswamy TM. 2023a. Studies to identify an alternative 

aphid host for culturing the predatory syrphid, Ischiodon scutellaris (Fabricius) (Diptera: Syrphidae. 

Egyptian Journal of Biological Pest Control, 33(1): 1-7. doi: 10.1186/s41938-023-00687-y 

Udayakumar A, Chandramanu KGR, Joshi S, Shivalingaswamy TM. 2023b. Fennel, Foeniculum vulgare as 

banker crop for syrphids to promote aphidophagy and myophily. Current Science, 124(12): 1469-1472. 

doi: 10.18520/cs/v124/i12/1469-1472 

Udayakumar A, Venu HS, Rameshkumar A, Shivalingaswamy TM. 2024. Consequences of parasitized aphid 

prey feeding on the development and fitness attributes of predatory syrphid, Ischiodon scutellaris 

244



Arthropods, 2025, 14(4): 225-245 

 IAEES                                                                                     www.iaees.org 

(Fabricius). Phytoparasitica,  52: 26; pp. 8. doi: 10.1007/s12600-024-01151-9 

Udtewar PG, Bhede BV, Kadam DR. 2022. Species richness, diversity and evenness of predators of different 

species of aphids infesting various field crops. Journal of Entomological Research, 46(Suppl): 981-987. 

doi : 10.5958/0974-4576.2022.00168.2 

Vanitha K, Ravoprasad TN, Rajashekara H, Mog B. 2022. Occurrence of Aphis odinae van der Goot and its 

natural enemies in cashew. Pest Management in Horticultural Ecosystems, 28(2): 53-57 

Varatharajan R, Singh TK, Shantibala S. 1991. Prelimnary observations on the abundance of Hyalopterus 

pruni Geoff.) (Homoptera: Aphididae) in relation to certain biotic and abiotic factors. Journal of 

Aphidology, 5: 56-60 

Varshney R, Bisht RS. 2016. Feeding propensity of the syrphid larvae, Episyrphus balteatus (de Geer) and 

Ischiodon scutellaris (Fabricius) on the mustard aphid, Lipaphis erysimi (Kalt.). Current Biotica, 9(4): 

374-387 

Venkatesan T, Singh SP, Jalali SK, Joshi S. 2002. Evaluation of predatory efficiency of Chrysoperla carnea 

(Stephens) reared on artificial diet against tobacco aphid, Myzus persicae (Sulzer) in comparison with 

other predators. Journal of Entomological Research, 26(3): 193-196 

Vishwajeet. 2020. Population dynamics of insect-pests of brinjal and their natural enemies under Subhash 

Palekar Natural Farming and Conventional Farming Systems. MSc Thesis, Dr. Yashwant Singh Parmar 

University of Horticulture and Forestry Solan (Nauni), Himachal Pradesh, India 

Vockeroth JR. 1969. A revision of the genera of the Syrphini (Diptera: Syrphidae. Memoirs of the 

Entomological Societyof Canada, 62: 1-176 

Vujić M, Petrović A. 2024. The northern most record of Ischiodon aegyptius (Wiedemann, 1830) (Diptera, 

Syrphidae, Syrphinae) with possible evidence of its reproduction in Europe. Entomologia Croatica, 23(1): 

44-51. doi: 10.17971/ec.23.1.7 

WFO. 2025. The World Flora Online, https://www.worldfloraonline.org, accessed on April 30, 2025 

Yadav RV, Kumari V, Saxena R. 2023. Population dynamics of aphid and their natural enemies in mustard 

based on meteorological parameters using principal component analysis. Journal of Agrometeorology,  

25(3): 458-461. doi:10.54386/jam.v25i3.2209 

Zhang WJ. 2025. Eco-Sustainability assessment of Integrated Pest Management (IPM): Indicator system and 

calculator. Computational Ecology and Software, 15(3): 99-113 

245




