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A CATALOGUE OF TRI-TROPHIC ASSOCIATIONS OF APHIDOPHAGOUS ARTHROPODS IN UTTAR PRADESH, INDIA






ABSTRACT

Tri-trophic relationships among host plants, aphids, and their natural enemies are fundamental for maintaining ecosystem balance and serve as the backbone of biological pest management. This study compiles a detailed checklist of aphidophagous arthropods, their aphid prey, and related host plants in Uttar Pradesh state of India. Altogether, 70 predator species from Arachnida and Insecta were recorded feeding on 39 aphid species across 106 host plants, yielding 1,089 tri-trophic associations in 33 districts, most of them concentrated in eastern Uttar Pradesh. Major predator groups included spiders (Araneae), mantids (Mantidae), ladybird beetles (Coccinellidae), hoverflies (Syrphidae), reduviid bugs (Reduviidae), green lacewings (Chrysopidae), and brown lacewings (Hemerobiidae). Ladybird beetles (46 species) were the most dominant, forming 823 associations. Hover flies (12 species) contributed 201 associations, mainly Episyrphus balteatus and Ischiodon scutellaris, valued for their combined roles in aphid predation and pollination. Lacewings (4 species) added 119 associations, with Chrysoperla zastrowi sillemi emerging as the key predator. Spiders, mantids, and reduviid bugs were less represented, pointing to insufficient studies in certain districts. Overall, the checklist underscores important predator–prey–plant interactions, spatial and crop-level patterns, and provides a valuable foundation for ecological research, IPM programs, and biodiversity conservation, while also highlighting the need for expanded surveys in underexplored areas of the state.
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1. INTRODUCTION

Tritrophic interactions in aphid ecosystems encompass host plants, aphids, and their natural enemies (predators and parasitoids). At the first level, plants act as both habitat and primary food source for aphids, with their structural and chemical traits influencing aphid abundance and distribution. At the second level, aphids exploit plant resources, causing physiological damage through sap feeding and transmitting viral pathogens. At the third level, aphidophagous arthropods, including coccinellid beetles, lacewings, syrphid larvae, predatory bugs, spiders, and parasitoid wasps, regulate aphid populations, helping maintain crop health and ecological balance (Singh & Singh, 2016). These associations are further shaped by indirect plant defenses, such as herbivore-induced volatiles that attract natural enemies, reinforcing natural pest control (Singh, 2003). Collectively, such interactions underpin ecosystem services, allowing diverse predator and parasitoid communities to suppress aphid outbreaks without chemical intervention.

Aphids (Hemiptera: Aphididae) are small, soft-bodied phloem feeders and among the most destructive plant pests. India harbors 794 reported species, of which around 250 are considered major pests of agriculture and horticulture (Singh & Singh, 2016, 2019; Singh et al., 2023). Their success is attributed to biological traits such as wide host ranges, flexible reproduction, developmental plasticity, and marked polymorphism (Singh & Singh, 2022). Continuous sap extraction weakens plants, distorts young shoots, and reduces growth, while their efficiency as vectors of more than 200 viruses results in substantial yield losses across diverse cropping systems (Singh & Singh, 2021).
The present article compiles a checklist of tri-trophic associations involving aphidophagous arthropods, their aphid prey, and host plants in Uttar Pradesh. This inventory establishes baseline information on species diversity, distribution, and host specificity, which is vital for ecological understanding and pest control. By mapping key predator–prey–plant interactions, it identifies natural regulators of aphid populations and supports the selection of locally adapted and ecologically compatible biocontrol agents. Such information aids the development of region-specific IPM strategies, strengthens analyses of food webs and trophic networks, and helps detect shifts in species associations driven by climate change, intensification, and habitat alteration. Ultimately, the checklist provides a valuable reference for researchers, practitioners, and policymakers in advancing sustainable pest management (Sharma et al., 2025).

2. MATRIALS AND METHODS

This empirical checklist of tri-trophic associations of aphidophagous arthropods in Uttar Pradesh is compiled from books, journals, authentic theses, and credible online sources published up to August 31, 2025. Earlier literature, including some recent works, contains errors in the scientific names of predators, aphids, and host plants. Such inaccuracies often arise because taxonomic information becomes outdated quickly, and the perceived completeness of older sources sometimes leads readers to overlook newer updates. Moreover, ongoing research continues to generate new prey–predator records, revised taxonomic statuses, and nomenclatural changes. In the present checklist, efforts have been made to correct these inconsistencies by standardizing aphid names using the Aphid Species File (https://aphid.speciesfile.org) and host plant names using World Flora Online (https://www.worldfloraonline.org) and the Global Biodiversity Information Facility (https://www.gbif.org).

3. RESULTS AND DISCUSSION

The data displayed in Table 1 revealed that a total of 70 species of predators are recorded to prey on 39 species of aphids infesting 106 species of host plants with 1089 tri-trophic associations (predator-prey-plant, triplets) in 33 districts, primarily located in the eastern region, while no aphidophagous arthropods were reported from the remaining 43 districts of Uttar Pradesh. All the predators belong to one order of class Arachnida, the order Araneae (families Araneidae, Clubionidae, Erisidae, Oxyopidae) and 6 orders of class Insecta: Blatodea (family Mantidae), Coleoptera (family Coccinellidae), Diptera (family Syrphidae), Hemiptera (family Reduviidae), and Neuroptera (Families Chrysopidae, Hemerobiidae). The majority of tri-trophic associations (triplets) of these aphid predators were recorded from 20 districts of eastern Uttar Pradesh. The maximum number of triplets were observed in Ayodhya (389 triplets) followed by Ballia (386 triplets), Azamgarh (331 triplets), Mirzapur (312 triplets), Mau (297 triplets), Jaunpur (270 triplets), Varanasi (262 triplets) and less than 200 triplets from rest of 12 districts (Figure 1).

Table 1. Number of species of predators belonging to different taxa preying on different number of aphid species infesting different number of host plant species and triplets in different number of districts in Uttar Pradesh.

	Order/Family of the aphidophagous predators
	Number of

	
	Predator species
	Aphid species
	Plant species
	Triplets 
	Districts

	Araneae
	6
	4
	3
	8
	2

	Insecta: Blatodea: Mantidae
	1
	1
	1
	1
	1

	Coleoptera: Coccinellidae
	46
	39
	98
	823
	32

	Diptera: Syrphidae
	12
	23
	70
	201
	27

	Hemiptera: Reduviidae
	1
	1
	1
	1
	1

	Neuroptera: Chrysopidae
	2
	10
	30
	35
	27

	Neuroptera: Hemerobiidae
	2
	15
	15
	29
	20

	Total
	70
	39
	106 
	1098
	33


[image: ]


























Figure 1. Number of tri-trophic associations of aphidophagous arthropods in different districts of Uttar Pradesh. No record is available in shaded districts.

3.1 Class: Arachnida, Order: Araneae

The order Aranae includes spiders which are vital components of the earth’s ecosystems, functioning as natural predators that primarily feed on insects, thereby regulating their populations. Unlike insect predators, however, their potential as biological control agents remains largely underutilised. Recently, Singh et al. (2024a) recorded 79 species of aphidophagous spiders in India, preying on 53 aphid species that infest 59 different plant species. According to Table 1, only 6 spider species belonging to 4 families have so far been reported as aphid predators in just two districts of Uttar Pradesh, Ayodhya and Varanasi. These species were found preying on 4 aphid species infesting 3 host plants, notably Brevicoryne brassicae (Linnaeus) and Myzus persicae (Sulzer) on cauliflower (Brassica oleracea L. var. botrytis) in Ayodhya (Singh et al., 2016), and Rhopalosiphum padi (Linnaeus) on wheat (Triticum aestivum L.) in Varanasi (Mishra & Rastogi, 2020). Clearly, limited research has been devoted to cataloguing these aphidophagous spiders on other crops in other districts of Uttar Pradesh, highlighting the need for comprehensive surveys to document their diversity in unexplored regions. Following is the tri-trophic associations of aphidophagous spiders in Uttar Pradesh.
3.1.1 Family: Araneidae

3.1.1.1. Cyrtophora citricola (Forsskål, 1775) 
• Rhopalosiphum padi (Linnaeus, 1758) 
- Triticum aestivum L. - Varanasi (Mishra & Rastogi, 2020)

3.1.1.2. Neoscona theisi (Walckenaer, 1841) 
• Rhopalosiphum padi (Linnaeus, 1758) 
- Triticum aestivum L. - Varanasi (Mishra & Rastogi, 2020)

3.1.2 Clubionidae

3.1.2 1. Clubiona sp. 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Singh et al., 2016)

• Myzus persicae (Sulzer, 1776) 
- Brassica oleracea L. var. botrytis - Ayodhya (Singh et al., 2016)

3.1.3 Oxyopidae

3.1.3.1 Oxyopes javanus Thorell, 1887

• Aphis gossypii Glover, 1877 
- Clerodendrum infortunatum L. - Varanasi (Samuel & Rastogi, 2021)

3.1.3.2 Oxyopes sp.

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Singh et al., 2016)

• Myzus persicae (Sulzer, 1776)
- Brassica oleracea L. var. botrytis - Ayodhya (Singh et al., 2016)

3.1.4 Family: Eresidae

3.1.4.1 Stegodyphus sarasinorum Karsch, 1892 

• Rhopalosiphum padi (Linnaeus, 1758) 
- Triticum aestivum L. - Varanasi (Mishra & Rastogi, 2020)

3.2 Class: Insecta

Among Insecta, the aphidophagous species recorded in Uttar Pradesh belong to 5 orders: Blatodea, Coleoptera, Diptera, Hemiptera and Neuroptera.

3.2.1 Order: Blatodea, Family: Mantidae

Mantids are generalist predators that feed on a variety of insects, helping regulate pest populations and reduce crop damage. They act as natural biocontrol agents, offering an eco-friendly alternative to chemical pesticides. Besides being predators, they also serve as prey for birds, bats, and reptiles, thereby supporting food web balance. Their presence indicates ecosystem health, though their effectiveness as pest controllers is limited since they may also consume beneficial insects (Sampaio et al., 2009). Only a single species is recorded preying on bean aphid in Uttar Pradesh as given below.

3.2.1.1 Mantis religiosa Linnaeus, 1758

• Aphis fabae Scopoli, 1763
- Cajanus cajan (L.) Millsp. - Sant Kabir Nagar (Ramar et al., 2012)

3.2.2 Order: Coleoptera, Family: Coccinellidae

Ladybird beetles (Coccinellidae) are key natural enemies of soft-bodied pests such as aphids, mealybugs, scale insects, whiteflies, and mites, thereby protecting major crops and reducing dependence on chemical pesticides. In India, 148 aphidophagous species of ladybirds feed on 181 aphid species infesting 350 plant species, forming 3,102 documented tri-trophic associations (Singh, 2025a). Of these, Uttar Pradesh accounts for 823 predator–prey–plant associations involving 46 ladybird species, 39 aphid species, and 98 host plants across 32 districts (Singh, 2026). The highest numbers were recorded in Ballia, Ayodhya, Mirzapur, Azamgarh, and Mau. Among the predators, Coccinella septempunctata and Cheilomenes sexmaculata were the most dominant, followed by Hippodamia variegata, Coccinella transversalis, and Anegleis cardoni, while several other species showed narrower prey ranges. The detailed tri-trophic associations of this family was recently catalogued by Singh (2026).

3.2.3 Order: Diptera, Family: Syrphidae

The larvae of Syrphidae, commonly known as hover flies, are highly effective predators of aphids, consuming large quantities during their growth, which makes them valuable natural enemies of key agricultural pests affecting cereals, vegetables, oilseeds, and fruit crops (Singh, 2024, 2025b, c; Singh & Ahmad, 2025a; Singh & Pandey, 2025; Tiwari & Singh, 2025; Tiwari et al., 2024). While the larvae are aphid-feeders, the adults primarily rely on nectar and pollen, functioning as pollinators of numerous flowering plants like bees (Rader et al., 2016; Joshi et al., 2023). This dual role enhances their biological significance, as they contribute simultaneously to pest suppression and crop pollination. By controlling aphid populations naturally, they help minimize dependence on chemical pesticides (Li et al., 2023), thereby supporting sustainable and environmentally friendly pest management like other insect predators. Owing to their sensitivity to habitat conditions and floral resource availability, syrphids are reliable bioindicators of ecosystem health (Medeiros et al., 2019). By combining pest control through their larvae with pollination services by adults, they enhance ecosystem resilience and stability against environmental stresses.

More than 50 species of aphidophagous hover flies are recorded from India feeding on several species of aphids of economic importance (Ahmad & Kumari, 2024; Singh, 2025d, e; Singh & Ahmad, 2025b; Singh & Samuel, 2025). Among them, Ischiodon scutellaris is higly polyphagous feeding on 18 species of aphids infesting 39 species of host plants in 26 districts of Uttar Pradesh followed by Episyrphus balteatus who prey on 14 species of aphids infesting 39 species of food plants in 21 districts of Uttar Pradesh. Other species of hover flies prey on 1-9 species of aphids (Table 2). Table 2 also demonstrates that 12 species of these hover flies feed on 23 species of aphids infesting 70 species of plants, mostly crops in 27 disticts of Uttar Pradesh, resulting in 201 predator-prey-food plant associations (triplets). 

Table 2. Number of species of predators belonging the family Syrphidae preying on different number of aphid species infesting different number of host plants in different districts of Uttar Pradesh.

	Species of aphidophagous hover flies
	Number of

	
	Aphid species
	Plant species
	Triplets 
	Districts

	Diptera: Syrphidae
	
	
	
	

	1. Allograpta javana
	5
	10
	11
	10

	2. Betasyrphus isaaci
	2
	2
	2
	1

	3. Betasyrphus serarius
	9
	17
	17
	18

	4. Episyrphus balteatus
	14
	39
	53
	21

	6. Eupeodes confrater
	5
	12
	13
	13

	7. Eupeodes corollae
	1
	1
	1
	1

	8. Ischiodon scutellaris
	18
	39
	48
	26

	9. Paragus serratus
	6
	22
	25
	18

	10. Paragus tibialis
	7
	9
	10
	17

	11. Sphaerophoria indiana
	7
	8
	10
	7

	12. Sphaerophoria scripta
	6
	10
	10
	10

	Sub total
	23
	70
	201
	27



The majority of tri-trophic associations of these hover flies have been documented in Azamgarh (68 triplets) followed by Ayodhya (67 triplets), Ballia (57 triplets), Varanasi (47 triplets), Gorakhpur (46 triplets), Jaunpur (45 triplets), Mau (40 triplets) and fewer than 40 triplets were recorded in remaining 20 districts (Figure 2).

Aphis gossypii Glover infesting 27 species of host plants and Aphis craccivora Koch onfesting 14 species of host plants, both supports the highest number of predators (9 species of predators each). This is followed by Lipaphis erysimi (Kaltenbach) on 9 food plant species (8 species of predators), Brevicoryne brassicae (Linnaeus) on 5 food plant species (8 species of predators). Myzus persicae (Sulzer) infesting 7 food plants and Rhopalosiphum maidis (Fitch) infesting 4 food plants are preyed upon by 6 species of predators, while other aphids attract fewer than 5 predator species (Table 3). Collectively, these aphids damage a wide range of crops, including pulses, vegetables, oilseeds, and cereals. 
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Figure 2. Number of tri-trophic associations of aphidophagous Syrphidae in different districts of Uttar Pradesh. No record is available in shaded districts.

Table 3. The number of aphid species attacking various host plants, along with the corresponding species of syrphid predators recorded across different districts of Uttar Pradesh
				
	Species of aphids
	Number of

	
	Syrphid species
	Plant species
	Triplets 
	Districts

	1. Acyrthosiphon pisum 
	4
	4
	8
	17

	2. Aphis craccivora 
	9
	14
	30
	19

	3. Aphis gossypii 
	9
	27
	48
	17

	4. Aphis nasturtii 
	2
	3
	3
	11

	5. Aphis nerii 
	3
	3
	3
	11

	6. Aphis punicae 
	1
	1
	1
	6

	7. Aphis solanella 
	3
	1
	3
	11

	8. Aphis spiraecola 
	4
	10
	16
	17

	9. Brachycaudus helichrysi 
	1
	1
	1
	7

	10. Brevicoryne brassicae 
	8
	5
	25
	16

	11. Hyadaphis coriandri 
	2
	1
	2
	5

	12. Hyalopterus pruni 
	1
	1
	1
	4

	13. Hysteroneura setariae 
	1
	2
	2
	10

	14. Lipaphis erysimi 
	8
	9
	23
	24

	15. Macrosiphoniella sanborni 
	2
	1
	2
	3

	16. Macrosiphum rosae 
	1
	1
	1
	1

	17. Melanaphis sacchari 
	3
	3
	5
	12

	18. Myzus persicae 
	6
	7
	13
	13

	19. Rhopalosiphum maidis 
	6
	4
	13
	16

	20. Rhopalosiphum nymphaeae 
	1
	1
	1
	1

	21. Schoutedenia emblica 
	1
	1
	1
	2

	22. Sitobion miscanthi 
	4
	3
	5
	7

	23. Sitobion rosaeiformis 
	2
	1
	3
	8



Following is the tri-trophic associations of aphidophagous hover flies in Uttar Pradesh.

3.2.3.1 Allograpta javana (Wiedemann, 1824) 

• Aphis craccivora Koch, 1854
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024); 
- Lagenaria siceraria (Molino) Standl. - Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Vigna mungo (L.) Hepper - Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Coriandrum sativum L. - Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Lagenaria siceraria (Molino) Standl. - Ayodhya (Tiwari et al., 2024)
- Parthenium hysterophorus L. - Ambedkar Nagar, Sonbhadra (Singh & Singh, 2026) 
- Psidium guajava L. - Ambedkar Nagar, Azamgarh, Chandauli (Singh & Singh, 2026) 

• Aphis nerii Boyer De Fonsc., 1841
- Calotropis procera (Aiton) W.T. Aiton - Azamgarh, Mau, Varanasi (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856)
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Mirzapur, Sonbhadra (Singh & Singh, 2026) 

• Sitobion miscanthi (Takahashi, 1921)
- Hordeum vulgare L. - Azamgarh, Ambedkar Nagar, Mau, Sonbhadra (Singh & Singh, 2026) 
- Zea mays L. - Azamgarh, Ballia (Singh & Singh, 2026) 

3.2.3.2 Betasyrphus isaaci (Bhatia, 1933) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024) 

3.2.3.3 Betasyrphus serarius (Wiedemann, 1830) 

• Acyrthosiphon pisum (Harris, 1776)
- Lathyrus odoratus L. - Azamgarh, Ballia, Chandauli (Singh & Singh, 2026) 
- Pisum sativum L. - Ballia, Chandauli, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Aphis craccivora Koch, 1854
- Cajanus cajan (L.) Millsp. - Mau, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Chandauli, Mau, Mirzapur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012) 
- Vicia sativa L. - Azamgarh, Ghazipur, Mau, Jaunpur, Varanasi (Singh & Singh, 2026) 
- Vigna mungo (L.) Hepper - Azamgarh, Ghazipur, Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Vigna unguiculata (L.) Walp. - Ghazipur, Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Capsicum annuum L. - Azamgarh, Ballia, Mau, Varanasi (Singh & Singh, 2026) 
- Cestrum nocturnum L. - Ballia, Mirzapur (Singh & Singh, 2026) 
- Solanum melongena L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis solanella Theobald, 1854 
- Capsicum frutescens L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Brevicoryne brassicae (Linnaeus, 1758)
- Raphanus sativus L. - Azamgarh, Ballia, Chandauli, Varanasi (Singh & Singh, 2026) 

• Hyadaphis coriandri (Scopoli, 1918)
- Coriandrum sativum L. - Ambedkar Nagar, Azamgarh, Mau, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Hyalopterus pruni (Geoffroy, 1762)
- Phragmites karka (Retz.) Trin. ex Steud - Azamgarh, Ghazipur, Mirzapur, Varanasi (Singh & Singh, 2026) 

• Lipaphis erysimi (Kaltenbach, 1843)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024)

• Rhopalosiphum maidis (Fitch, 1854)
- Cenchrus americanus (L.) Morrone - Mirzapur, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026) 
- Zea mays L. - Azamgarh, Ballia, Mau, Mirzapur, Varanasi (Singh & Singh, 2026) 

3.2.3.4 Episyrphus balteatus (De Geer, 1776) 

• Acyrthosiphon pisum (Harris, 1776) 
- Lathyrus odoratus L. - Azamgarh, Ballia, Chandauli, Mau, Sonbhadra (Singh & Singh, 2026) 
- Pisum sativum L. - Ballia, Chandauli, Sant Ravidas Nagar (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Vicia faba L. - Azamgarh, Jaunpur, Mirzapur, Varanasi, Varanasi (Singh & Singh, 2026) 

• Aphis craccivora Koch, 1854
- Cicer arietinum L. - Azamgarh, Ballia, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026) 
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Chandauli, Mirzapur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Medicago sativa L. - Ambedkar Nagar, Ballia, Jaunpur, Mirzapur (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Cajanus cajan (L.) Millsp. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Calendula officinalis Linn. - Gorakhpur (Samuel, 2024)
- Chrysanthemum sp. - Gorakhpur (Samuel, 2024)
- Coccinia grandis (L.) Vogt. - Ayodhya (Tiwari et al., 2024)
- Colocasia esculenta (L.) Schott. - Ayodhya (Tiwari et al., 2024)
- Coriandrum sativum L. - Gorakhpur (Samuel, 2024) 
- Cosmos bipinnatus Cav. - Gorakhpur (Samuel, 2024)
- Datura metel L. - Ayodhya (Tiwari et al., 2024)
- Daucus carota L. - Azamgarh, Ballia (Singh & Singh, 2026) 
- Foeniculum vulgare Mill. - Ambedkar Nagar, Azamgarh, Jaunpur, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Luffa aegyptica Mill. - Ayodhya (Tiwari et al., 2024)
- Matricaria chamomilla L. - Gorakhpur (Samuel, 2024)
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024) 
- Solanum tuberosum L. - Agra, Meerut (Raj, 1989); Ayodhya (Tiwari et al., 2024)

• Aphis nasturtii Kaltenbach, 1843
- Luffa aegyptiaca Mill. - Ambedkar Nagar, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Momordica charantia L. - Azamgarh, Ghazipur, Mau, Jaunpur, Varanasi (Singh & Singh, 2026) 

• Aphis solanella Theobald, 1854 
 - Capsicum frutescens L. - Azamgarh, Ballia, Chandauli, Mirzapur, Sant Ravidas Nagar (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis spiraecola Patch, 1914
- Bidens pilosa L. - Ambedkar Nagar (Singh & Singh, 2026) 
- Bougainvillea spectabilis Willd. - Azamgarh, Ghazipur, Mau, Jaunpur, Varanasi (Singh & Singh, 2026) 
- Coriandrum sativum L. - Ballia (Singh & Singh, 2026) 
- Cosmos bipinnatus Cav. - Gorakhpur (Dubey & Singh, 2011)
- Momordica charantia L. - Ambedkar Nagar (Singh & Singh, 2026) 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024)
- Solanum nigrum L. - Jaunpur (Singh & Singh, 2026) 
- Sonchus sp. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Brevicoryne brassicae (Linnaeus, 1758)
- Brassica oleracea L. var. botrytis - Ambedkar Nagar, Azamgarh, Mau (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024)
 - Brassica oleracea L. var. capitata - Gorakhpur (Pal & Singh, 2012)
- Brassica rapa L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Lipaphis erysimi (Kaltenbach, 1843)
- Brassica juncia (L.) Czern - Ayodhya (Tiwari et al., 2024); Varanasi (Singh, 2013)
- Brassica napus L. - Ambedkar Nagar, Azamgarh, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica oleracea L. var. capitata - Gorakhpur (Samuel, 2024)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Sant Ravidas Nagar (Singh & Singh, 2026); Varanasi (Singh & Singh, 2013)
- Solanum lycopersicum L. - Gorakhpur (Samuel, 2024)
- Raphanus sativus L. - Gorakhpur (Samuel, 2024)
- Solanum melongena L. - Gorakhpur (Samuel, 2024)

• Macrosiphoniella sanborni (Gillette, 1908) 
 - Chrysanthemum sp. - Gorakhpur (Samuel, 2024) 

• Melanaphis sacchari (Zehntner, 1897)
- Saccharum officinarum L. - Azamgarh, Mau (Singh & Singh, 2026) 
- Sorghum bicolor (L.) Moench - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Myzus persicae (Sulzer, 1776) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica oleracea L. var. capitata - Ayodhya (Tiwari et al., 2024)
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024)
- Solanum tuberosum L. - Agra, Meerut (Raj, 1989); Ayodhya (Tiwari et al., 2024)

• Rhopalosiphum maidis (Fitch, 1856) 
 - Cenchrus americanus (L.) Morrone - Ambedkar Nagar, Azamgarh, Ballia, Chandauli (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Zea mays L. - Azamgarh, Ballia, Mau, Mirzapur, Varanasi (Singh & Singh, 2026) 

• Sitobion miscanthi (Takahashi, 1921) 
 - Triticum aestivum L. - Gorakhpur (Srivastava et al., 2009) 

• Sitobion rosaeiformis (Das, 1918)
- Rosa indica L. - Ambedkar Nagar, Mau (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

3.2.3.5 Episyrphus sp.

• Schoutedenia emblica (Patel & Kulkarni, 1952)
 - Phyllanthus emblica L. - Ayodhya, Pratapgarh (Singh et al., 2018)

3.2.3.6 Eupeodes confrater (Wiedemann, 1830) 

• Aphis craccivora Koch, 1854
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024); Jaunpur (Singh & Singh, 2026) 
- Vigna mungo (L.) Hepper - Ayodhya (Tiwari et al., 2024); Jaunpur, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Cajanus cajan (L.) Millsp. - Azamgarh, Varanasi (Singh & Singh, 2026) 
- Chrysanthemum sp. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Dahlia pinnata Cav. - Ambedkar Nagar, Varanasi (Singh & Singh, 2026) 
- Daucus carota L. - Mau (Singh & Singh, 2026) 
- Luffa aegyptiaca Mill. - Azamgarh (Singh & Singh, 2026) 

• Aphis spiraecola Patch, 1914
- Cosmos bipinnatus Cav. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024); Azamgarh (Singh & Singh, 2026) 

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica juncia (L.) Czern - Azamgarh, Jaunpur (Singh & Singh, 2026); Varanasi (Singh, 2013)
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica oleracea L. var. capitata - Ayodhya (Tiwari et al., 2024)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Azamgarh, Chandauli, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012); Varanasi (Singh & Singh, 2013) 

3.2.3.7 Eupeodes corollae (Fabricius, 1794) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Prayagraj (Wagle et al., 2005)
3.2.3.8 Ischiodon scutellaris (Fabricius, 1805)

• Acyrthosiphon pisum (Harris, 1776)
- Pisum sativum L. - Chandauli, Ghazipur, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis craccivora Koch, 1854
- Cicer arietinum L. - Azamgarh, Ballia, Varanasi (Singh & Singh, 2026) 
- Lablab purpureus (L.) Sweet - Azamgarh, Ballia, Chandauli, Mau, Mirzapur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012); Ayodhya (Tiwari et al., 2024)
- Medicago sativa L. - Ambedkar Nagar (Singh & Singh, 2026) 
- Phaseolus vulgaris L. - Aligarh (Ali et al., 2009; Ali & Rizvi, 2011)
- Vigna mungo (L.) Hepper - Ayodhya (Tiwari et al., 2024); Sonbhadra, Ballia (Singh & Singh, 2026) 
- Vigna unguiculata (L.) Walp. - Ayodhya (Tiwari et al., 2024); Azamgarh, Ghazipur, Mau, Jaunpur, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Abelmoschus esculentus (L.) Moench - Ayodhya (Tiwari et al., 2024); Jaunpur (Singh & Singh, 2026) 
- Cajanus cajan (L.) Millsp. - Ballia, Chandauli, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Coriandrum sativum L. - Ayodhya (Tiwari et al., 2024); Ballia, Mirzapur (Singh & Singh, 2026) 
- Fagopyrum esculentum Moench - Sonbhadra (Singh & Singh, 2026) 
- Foeniculum vulgare Mill. - Ayodhya (Tiwari et al., 2024)
- Mangifera indica L. - Ayodhya (Tiwari et al., 2024)
- Solanum melongena L. - Ballia, Mau, Mirzapur (Singh & Singh, 2026); Meerut (Sreedhar et al., 2020) 
- Solanum tuberosum L. - Agra, Meerut (Raj, 1989); Azamgarh, Jaunpur, Varanasi (Singh & Singh, 2026) 

• Aphis nerii Boyer de Fonsc., 1841
- Calotropis gigantea (L.) W.T. Aiton - Azamgarh, Ballia, Chandauli, Ghazipur, Mau, Sonbhadra (Singh & Singh, 2026) 
- Calotropis procera (Aiton) W.T. Aiton - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Nerium oleander L. - Azamgarh, Ballia, Ghazipur, Jaunpur, Sonbhadra (Singh & Singh, 2026) 

• Aphis punicae Passerini, 1863
- Punica granatum L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis solanella Theobald, 1854 
- Capsicum frutescens L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis spiraecola Patch, 1914
- Bougainvillea spectabilis Willd. - Azamgarh, Ghazipur, Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Coriandrum sativum L. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 
- Cosmos bipinnatus Cav. - Azamgarh, Ballia, Jaunpur (Singh & Singh, 2026); Gorakhpur (Dubey & Singh, 2011)
- Lantana camara L. - Azamgarh, Ballia, Ghazipur, Mau, Sonbhadra (Singh & Singh, 2026) 
- Spiraea hypericifolia L. - Ballia, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026) 
- Brassica oleracea L. var. capitata - Ballia, Jaunpur (Singh & Singh, 2026); Gorakhpur (Pal & Singh, 2012)
- Brassica rapa L. - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Raphanus sativus L. - Ambedkar Nagar, Azamgarh, Ballia, Chandauli (Singh & Singh, 2026) 

• Hyadaphis coriandri (Das, 1918) 
- Coriandrum sativum L. - Aligarh (Ali et al., 2009; Ali & Rizvi, 2011) 

• Hysteroneura setariae (Thomas, 1878) 
- Cynodon dactylon (L.) Pers. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 
- Cyperus rotundus L. - Chandauli, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica juncia (L.) Czern. - Agra (Yadav et al., 2011); Aligarh (Ali et al., 2009; Singh, 2013); Ayodhya, Etawah, Farrukhabad, Kanpur, Lucknow, Prayagraj (Yadav et al., 2011)
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica oleracea L. var. gongylodes - Ayodhya (Tiwari et al., 2024)
- Brassica rapa L. - Ambedkar Nagar, Azamgarh, Ballia, Chandauli (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024); Varanasi (Singh & Singh, 2013)

• Macrosiphum rosae (Linnaeus, 1758) 
- Rosa indica L. - Aligarh (Ali et al., 2009; Ali & Rizvi, 2011)

• Melanaphis sacchari (Zehntner, 1897)
- Saccharum officinarum L. - Azamgarh, Mau (Singh & Singh, 2026) 
- Sorghum bicolor (L.) Moench - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012); Mirzapur, Sonbhadra (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776) 
- Solanum tuberosum L. - Agra, Meerut (Raj, 1989); Ayodhya (Tiwari et al., 2024) 
- Solanum tuberosum L. - Ballia (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Ballia, Chandauli, Mirzapur, Sant Ravidas Nagar (Singh & Singh, 2026) 
- Sorghum bicolor (L.) Moench - Deoria, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar Chaudhary & Singh, 2012); Gorakhpur (Singh & Mishra, 1988); Mirzapur, Sonbhadra (Singh & Singh, 2026) 
- Triticum aestivum L. - Ayodhya (Tiwari et al., 2024) 
- Zea mays L. - Azamgarh, Ballia, Mau, Mirzapur, Varanasi (Singh & Singh, 2026) 

• Rhopalosiphum nymphaeae (Linnaeus, 1761)
- Verbena laciniata (L.) Briq. - Aligarh (Ali et al., 2009; Ali & Rizvi, 2011)

• Sitobion miscanthi (Takahashi, 1921) 
- Triticum aestivum L. - Gorakhpur (Srivastava et al., 2009) 

• Sitobion rosaeiformis (Das, 1918) 
- Rosa indica L. - Ambedkar Nagar, Mau (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

3.2.3.9 Paragus serratus (Fabricius, 1805) 

• Acyrthosiphon pisum (Harris, 1776) 
- Medicago sativa L. - Chandauli, Ghazipur, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 
- Pisum sativum L. - Ambedkar Nagar, Azamgarh, Sonbhadra (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Aphis craccivora Koch, 1854
- Cajanus cajan (L.) Millsp. - Azamgarh, Ballia, Ghazipur, Jaunpur, Sonbhadra (Singh & Singh, 2026) 
- Coccinia grandis (L.) Voigt. - Ballia, Sonbhadra, Mau (Singh & Singh, 2026) 
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012) 
- Lagenaria siceraria (Molino) Standl. - Azamgarh, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Momordica charantia L. - Sant Ravidas Nagar (Singh & Singh, 2026) 
- Psidium guajava L. - Azamgarh, Ballia, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026) 
- Vicia faba L. - Ballia, Sant Ravidas Nagar (Singh & Singh, 2026) 
- Vigna mungo (L.) Hepper - Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Cajanus cajan (L.) Millsp. - Azamgarh, Mau, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Capsicum annuum L. - Azamgarh, Ballia, Mau, Varanasi (Singh & Singh, 2026) 
- Cucumis saivus L. - Ayodhya (Tiwari et al., 2024)
- Cucurbita maxima Duchesne - Ayodhya (Tiwari et al., 2024)
- Daucus carota L. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 
- Fagopyrum esculentum Moench - Sonbhadra (Singh & Singh, 2026) 
- Gossypium herbacium L. - Ayodhya (Tiwari et al., 2024)
- Medicago sativa L. - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026) 
- Psidium guajava L. - Ayodhya (Tiwari et al., 2024); Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Solanum melongena L. - Azamgarh, Chandauli, Sant Ravidas Nagar (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Jaunpur, Mirzapur (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776)
- Solanum tuberosum L. - Ayodhya (Tiwari et al., 2024); Jaunpur (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Mirzapur, Sonbhadra (Singh & Singh, 2026) 
- Triticum aestivum L. - Ayodhya (Tiwari et al., 2024)

3.2.3.10 Paragus tibialis (Fallén, 1817) 

• Aphis craccivora Koch, 1854
- Abelmoschus esculentus (L.) Moench - Azamgarh, Ballia, Jaunpur, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Gossypium herbaceum L. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 

• Aphis nasturtii Kaltenbach, 1843
- Lantana camara L. - Ambedkar Nagar, Azamgarh, Ballia, Chandauli, Mirzapur, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Brachycaudus helichrysi (Kaltenbach, 1843)
- Solanum lycopersicum L.- Ambedkar Nagar, Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 

• Melanaphis sacchari (Zehntner, 1897)
- Cenchrus americanus (L.) Morrone - Azamgarh, Ballia, Varanasi (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776)
- Brassica rapa L.- Azamgarh, Ballia, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Sorghum bicolor (L.) Moench - Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012) 
- Triticum aestivum L. - Ayodhya (Tiwari et al., 2024)

• Sitobion miscanthi (Takahashi, 1921)
- Triticum aestivum L. - Ambedkar Nagar, Mau, Mirzapur (Singh & Singh, 2026) 

• Sitobion rosaeiformis (Das, 1918)
- Rosa indica L. - Ambedkar Nagar, Mau (Singh & Singh, 2026) 

3.2.3.11 Sphaerophoria indiana Bigot, 1884

• Aphis craccivora Koch, 1854
- Vigna mungo (L.) Hepper - Jaunpur, Sonbhadra, Varanasi (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Abelmoschus esculentus (L.) Moench - Mau, Varanasi (Singh & Singh, 2026) 

• Aphis nerii Boyer De Fonsc., 1841
- Calotropis procera (Aiton) W.T. Aiton - Azamgarh, Mau, Varanasi (Singh & Singh, 2026) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Raphanus sativus L. - Azamgarh, Mau, Jaunpur, Sonbhadra (Singh & Singh, 2026) 

• Macrosiphoniella sanborni (Gillete, 1908)
- Chrysanthemum indicum L. - Chandauli, Mau (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024)
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024) 

3.2.3.12 Sphaerophoria scripta (Linnaeus, 1758) 

• Aphis craccivora Koch, 1854
- Lablab purpureus (L.) Sweet - Ayodhya (Tiwari et al., 2024) 

• Aphis gossypii Glover, 1877
- Psidium guajava L. - Azamgarh, Ballia, Chandauli, Sonbhadra (Singh & Singh, 2026) 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024)

• Aphis spiraecola Patch, 1914
- Coriandrum sativum L. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026) 
- Lantana camara L. - Azamgarh, Ballia, Chandauli, Ghazipur, Mau, Sonbhadra (Singh & Singh, 2026) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026) 
- Brassica oleracea L. var. capitata - Ballia, Jaunpur (Singh & Singh, 2026) 

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Jaunpur, Mirzapur (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776)
- Capsicum annuum L. - Azamgarh, Ambedkar Nagar, Ballia, Ghazipur, Jaunpur, Sonbhadra (Singh & Singh, 2026) 
- Raphanus sativus L. - Chandauli, Ghazipur, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 

3.2.4 Order: Hemiptera, Family: Reduviidae

Several families of Hemiptera, commonly known as bugs, are predatory feeding on soft-bodied. In India, a total of 29 species of Hemiptera are aphidophagous belonging to 6 families, Anthocoridae, Geocoridae, Miridae, Nabidae, Pentatomidae and Reduviidae preying on 45 species of aphids belonging to 21 genera associated with 37 species of plants in 13 states/union territories of India (Singh & Srivastav, 2024). However, in Uttar Pradesh, only one species was recorded aphidophagous in Gorakhpur districts as follows.

3.2.4.1 Rhynocoris fuscipes (Fabricius, 1787)

• Aphis fabae Scopoli, 1763
- Cajanus cajan (L.) Millsp. - Gorakhpur (Ramar et al., 2012)

3.2.5 Order: Neuroptera

Neuroptera comprises lacewings, mantidflies, antlions and their relatives. They are globally distributed and in general, mostly are carnivorous feeding on soft-bodied insects including aphids. The larvae of four families of Neuroptera are aphidophagous in India: Chrysopidae (the green lacewings, commonly known as aphid-lion), Coniopterygidae (the dusty wings), Dilaridae (pleasing lacewings) and Hemerobiidae (the brown lacewings) (Singh et al., 2024b). Members of Neuroptera, especially the green and brown lacewings, are generally considered as major components of beneficial insect fauna in agroecosystems (Devetak & Klokočovnik, 2016). Among these, several species of two orders, Chrysopidae (larvae) and Hemerobiidae (larvae and adult both) are aphidophagous. However, the importance of Chrysopidae and Hemerobiidae as predators of aphids has been overshadowed by greater attention paid to more abundant aphid predators such as syrphids (hover flies) and coccinellids (ladybird beetles). Table 4 displays that a total of 4 species of lacewings (two species each of family Chrysopidae and Hemerobiidae) preying on 16 species of aphids infesting 38 species of host plants distributed in 29 districts of Uttar Pradesh.

Table 4. Number of species of predators belonging Neuroptera preying on different number of aphid species infesting different number of host plants in different districts of Uttar Pradesh.

	Species of aphidophagous Neuroptera
	Number of

	
	Aphid species
	Plant species
	Triplets 
	Districts

	Family: Chrysopidae
	
	
	
	

	1. Chrysoperla zastrowi sillemi
	9
	30
	34
	27

	2. Mallada desjardinsi
	1
	1
	1
	1

	Family: Hemerobiidae
	
	
	
	

	1. Micromus igorotus
	10
	10
	12
	18

	2. Micromus timidus
	12
	12
	17
	12

	Sub total
	16
	38
	64
	29



The majority of tri-trophic associations of these lacewings have been documented in Ayodhya (31 triplets) followed by Jaunpur (30 triplets), Mau (21 triplets), Ballia (20 triplets) and fewer than 20 triplets were recorded in remaining 25 districts (Figure 3).

3.2.5.1 Family: Chrysopidae

Chrysopidae (green lacewings) are ecologically important insects. Their larvae, known as aphid lions, are effective predators of soft-bodied pests such as aphids, whiteflies, thrips, mites, and mealybugs, thereby protecting a variety of crops and reducing dependence on chemical pesticides. Adults, who feed on nectar, pollen, and honeydew, contribute indirectly to pollination while also serving as prey for other insectivores, helping maintain food web balance. Their abundance reflects ecosystem health, linking pest control, pollination, and biodiversity conservation (Bakthavatsalam & Varshney, 2023; Singh et al., 2024b).
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Figure 3. Number of tri-trophic associations of aphidophagous Neuroptera in different districts of Uttar Pradesh. No record is available in shaded districts.


Only two species of this family, Chrysoperla zastrowi sillemi which is polyphagous feeding on 9 species of aphids infesting 30 food plants mostly brassica oilseeds and vegetables in 27 districts while Mallada desjardinsi is monophagous feeding on a single species of aphid in only one districts of Uttar Pradesh (Table 4). Both species of green lacewings are major biocontrol agents of aphids among Neuroptera and have been used against aphids and other soft-bodied insect pests in several parts of the world (Nair et al., 2020; Bakthavatsalam & Varshney, 2023). The detail account of tri-trophic associations of Chrysopidae is given below.

3.2.5.1.1 Chrysoperla zastrowi sillemi (Esben- Petersen, 1935) 

• Acyrthosiphon pisum (Harris, 1776)
- Pisum sativum L. - Ballia, Chandauli, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Aphis craccivora Koch, 1854
- Cajanus cajan (L.) Millsp. - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Ghazipur, Jaunpur, Sonbhadra (Singh & Singh, 2026) 
- Coccinia grandis (L.) Voigt. - Ballia, Sonbhadra, Mau (Singh & Singh, 2026) 
- Hibiscus rosa-sinensis L. - Mau, Jaunpur, Mirzapur, Sonbhadra (Singh & Singh, 2026) 
- Lablab purpureus (L.) Sweet ssp. purpureus - Ayodhya (Tiwari et al., 2024); Ballia, Mau, Mirzapur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012) 
- Lagenaria siceraria (Molino) Standl. - Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Vicia faba L. - Ballia, Sant Ravidas Nagar (Singh & Singh, 2026) 
- Vigna mungo (L.) Hepper - Ballia, Jaunpur, Mirzapur, Sonbhadra, Varanasi (Singh & Singh, 2026) 
- Vigna unguiculata (L.) Walp. - Jaunpur (Singh & Singh, 2026); Varanasi (Satpathy et al., 2012)

• Aphis gossypii Glover, 1877 
- Citrus xaurantium L. - Azamgarh, Ghazipur, Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Colocasia esculenta (L.) Schott. - Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Cucurbita maxima Duchesne - Ayodhya (Tiwari et al., 2024) 
- Helianthus annuus L. - Ambedkar Nagar, Ballia, Varanasi (Singh & Singh, 2026) 
- Luffa aegyptiaca Mill. - Chandauli, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Solanum melongena L. - Auraiya (Singh, 2023); Ayodhya (Tiwari et al., 2024); Azamgarh, Jaunpur (Singh & Singh, 2026) 
- Vicia faba L. - Ayodhya (Tiwari et al., 2024)

• Aphis spiraecola Patch, 1914 
- Cosmos bipinnatus Cav. - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026); Gorakhpur (Dubey & Singh, 2011)
- Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. capitata - Gorakhpur (Pal & Singh, 2012); Varanasi (Satpathy et al., 2012)

• Lipaphis erysimi (Kaltenbach, 1843)
- Brassica juncia (L.) Czern. - Agra, Aligarh, Ayodhya, Etawah, Farrukhabad, Kanpur, Lucknow, Prayagraj (Yadav et al., 2011); Chandauli, Jaunpur (Singh & Singh, 2026) 
- Brassica nigra (L.) W.D.J. Koch - Ayodhya (Tiwari et al., 2024)
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Chandauli (Singh & Singh, 2026); Varanasi (Singh & Kumar, 2000)

• Myzus persicae (Sulzer, 1776) 
- Brassica oleracea L. var. botrytis - Azamgarh, Ballia (Singh & Singh, 2026) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012) 
- Capsicum annuum L. - Ballia, Ghazipur, Jaunpur, Sonbhadra (Singh & Singh, 2026) 
- Capsicum frutescens L. - Ayodhya (Tiwari et al., 2024); Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 
- Coriandrum sativum L. - Azamgarh, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 
- Raphanus sativus L. - Chandauli, Ghazipur, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 
- Solanum lycopersicum L. - Azamgarh, Ballia, Mau, Jaunpur (Singh & Singh, 2026) 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024); Jaunpur, Varanasi (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Unknown plant - Meerut (Singh et al., 2024c)

• Rhopalosiphum padi (Linnaeus, 1758)
- Avena sativa L. - Jhansi (Gaikwad et al., 2021)

• Sitobion miscanthi (Takahashi, 1921)
- Hordeum vulgare L. - Ballia, Chandauli, Jaunpur, Mau, Sonbhadra (Singh & Singh, 2026) 

3.2.5.1.2 Mallada desjardinsi (Navás, 1911) 

• Myzus (Nectarosiphon) persicae (Sulzer, 1776) 
- Solanum tuberosum L. - Agra, Meerut (Raj, 1989)

3.2.5.2 Family: Hemerobiidae

The family Hemerobiidae, commonly known as brown lacewings, includes species that are voracious predators in both larval and adult stages. In India, six species from two genera, Hemerobius and Micromus, have been reported preying on 29 aphid species across 48 host plants in 14 states and union territories (Singh et al., 2024b). The species of genus Micromus have been used against aphids and other soft-bodied insect pests in several parts of the world (Bakthavatsalam & Varshney, 2023). In Uttar Pradesh, however, only two species are documented: Micromus igorotus, which preys on 10 aphid species infesting 10 plant species across 18 districts, and Micromus timidus, which feeds on 12 aphid species associated with 12 plant species in 12 districts. The detail accounts of these species are given below.

3.2.5.2.1 Micromus igorotus Banks, 1920

• Acyrthosiphon pisum (Harris, 1776)
- Lathyrus sativus L. - Azamgarh, Jaunpur, Sant Ravidas Nagar, Sonbhadra (Singh & Singh, 2026) 

• Aphis craccivora Koch, 1854 
- Vigna unguiculata (L.) Walp. - Ambedkar Nagar, Azamgarh (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024)

• Aphis spiraecola Patch, 1914
- Momordica charantia L. - Ambedkar Nagar, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026) 

• Ceratovacuna lanigera Zehntner, 1897
- Saccharum officinarum L. - Muzaffarnagar (Tripathi et al., 2008)

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Chandauli, Jaunpur (Singh & Singh, 2026) 

• Melanaphis sacchari (Zehntner, 1897)
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Azamgarh, Ballia, Mau, Jaunpur (Singh & Singh, 2026); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012)
- Saccharum officinarum L. - Azamgarh, Mau (Singh & Singh, 2026) 
- Sorghum bicolor (L.) Moench - Ayodhya (Tiwari et al., 2024); Mirzapur, Sonbhadra (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776)
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024); Chandauli, Jaunpur (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Deoria, Gorakhpur, Kushinagar, Maharajganj, Sant Kabir Nagar, Siddharth Nagar (Chaudhary & Singh, 2012); Mirzapur, Sant Ravidas Nagar, Varanasi (Singh & Singh, 2026) 

• Sitobion (Sitobion) miscanthi (Takahashi, 1921)
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Mirzapur, Sonbhadra (Singh & Singh, 2026) 

3.2.5.2.2 Micromus timidus Hagen, 1853 [syn. Micromus sauteri Esben- Petersen, 1912] 

• Aphis craccivora Koch, 1854 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024)
- Vigna unguiculata (L.) Walp. - Ayodhya (Tiwari et al., 2024); Ballia, Jaunpur (Singh & Singh, 2026) 

• Aphis gossypii Glover, 1877
- Rosa indica L. - Azamgarh, Ghazipur, Mau, Varanasi (Singh & Singh, 2026) 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024); Chandauli, Jaunpur (Singh & Singh, 2026) 

• Aphis nasturtii Kaltenbach, 1843
- Capsicum annuum L. - Azamgarh, Mau, Jaunpur, Mirzapur (Singh & Singh, 2026) 

• Aphis nerii Boyer de Fonsc., 1841) 
- Calotropis procera (Aiton) W.T. Aiton - Ayodhya (Tiwari et al., 2024) 

• Aphis punicae Passerini, 1853
- Punica granatum L., - Azamgarh, Mau, Sonbhadra (Singh & Singh, 2026) 

• Aphis solanella Theobald, 1854
- Capsicum frutescens L - Azamgarh, Ballia, Chandauli, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Brevicoryne brassicae (Linnaeus, 1758) 
- Brassica oleracea L. var. botrytis - Ambedkar Nagar, Mau (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024) 

• Lipaphis erysimi (Kaltenbach, 1843) 
- Brassica rapa L. - Ambedkar Nagar, Azamgarh, Ballia, Jaunpur (Singh & Singh, 2026); Ayodhya (Tiwari et al., 2024) 

• Melanaphis sacchari (Zehntner, 1897)
- Saccharum officinarum L. - Azamgarh, Mau (Singh & Singh, 2026) 

• Myzus persicae (Sulzer, 1776) 
- Brassica oleracea L. var. botrytis - Azamgarh, Ballia, Mau, Jaunpur (Singh & Singh, 2026) 
- Brassica rapa L. - Ayodhya (Tiwari et al., 2024) 
- Solanum melongena L. - Ayodhya (Tiwari et al., 2024); Ballia, Sant Ravidas Nagar (Singh & Singh, 2026) 

• Rhopalosiphum maidis (Fitch, 1856) 
- Cenchrus americanus (L.) Morrone - Ayodhya (Tiwari et al., 2024); Mirzapur, Sonbhadra (Singh & Singh, 2026) 

• Sitobion miscanthi (Takahashi, 1921)
- Avena sativa L. - Chandauli, Ghazipur, Mau, Jaunpur, Mirzapur, Varanasi (Singh & Singh, 2026) 

4. CONCLUSION
The present checklist highlights the rich diversity of aphidophagous arthropods in Uttar Pradesh, documenting 70 predator species preying on 39 aphid species across 106 host plants and forming 1,089 tri-trophic associations in 33 districts. The dominance of coccinellids and syrphids, along with significant contributions from lacewings, spiders, mantids, and reduviids, underscores their vital role in natural pest regulation. District-wise variation in associations, with hotspots such as Ayodhya, Ballia, and Azamgarh, reflects ecological heterogeneity and differential research attention. While key predators like Coccinella septempunctata, Cheilomenes sexmaculata, Ischiodon scutellaris, and Chrysoperla zastrowi sillemi emerge as major regulators of aphid populations, the limited records of spiders, mantids, and brown lacewings reveal critical research gaps. This inventory not only strengthens the understanding of predator–prey–plant networks but also provides a scientific basis for region-specific IPM programs. It further emphasizes the need for systematic surveys in unexplored districts, integration of morphological and molecular tools for accurate identification, and long-term monitoring to track shifts under climate change and agricultural intensification. By serving as a comprehensive reference, the checklist supports ecological research, conservation biocontrol, and sustainable pest management strategies tailored to Uttar Pradesh’s diverse agroecosystems.
DISCLAIMER (ARTIFICIAL INTELLIGENCE)
Author hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during writing or editing of this manuscript. 
COMPETING INTERESTS
Authors have declared that they have no known competing financial interests or non-financial interests or personal relationships that could have appeared to influence the work reported in this paper.

REFERENCES

Ahmad, M. E. & 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.  https://doi.org/10.1080/09670878809371196
Ali, A. & Rizvi, P. Q. (2011). Life table studies of Ischiodon scutellaris (Diptera: Syrphidae) on different aphid species under natural environment. Bionotes, 13(3), 114-115.
Ali, A., Rizvi, P. Q. & Khan, F. R. (2009). On the predation of aphids by Ischiodon scutellaris (Diptera: Syrphidae) under natural environment. Bionotes, 11(3), 95–96.
Bakthavatsalam, N. & Varshney, R. (2023). Chrysopids (Neuroptera: Chrysopidae). In: Omkar (Ed.), Insect Predators in Pest Management (pp. 161–174), CRC Press, Taylor & Francis Group, LLC. https://doi.org/10.1201/9781003370864-6
Chaudhary, H. C. & Singh, R. (2012). Records of the predators of aphids (Homoptera: Aphididae) in eastern Uttar Pradesh. Journal of Aphidology, 25 & 26, 13-30.
Devetak, D. & Klokočovnik, V. (2016). The feeding biology of adult lacewings (Neuroptera): a review. Trends in Entomology, 12, 29-42.
Dubey, S. & Singh, V. K. (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. https://doi.org/10.5923/j.als.20110102.10
Gaikwad, S. A., Landage, S. A., Bhute, N. K. & Pathan, Y. K. (2021). Seasonal incidence of aphid, (Rhopalosiphum padi L.) and its natural enemies on forage oat (Avena sativa L.). The Pharma Innovation Journal, 10(11), 241-245.
Joshi, S., David, K. J. & Sachin, K. (2023). Syrphid predators (Diptera: Brachycera). In: Omkar (Ed.), Insect Predators in Pest Management (pp. 229-244), CRC Press, Taylor & Francis Group, LLC. https://doi.org/10.1201/9781003370864-9 
Li, H., Wyckhuys, K. A. G. & Wu, K. (2023). Hoverflies provide pollination and biological pest control in greenhouse grown horticultural crops. Frontiers in Plant Science, 14, 1118388. https://doi.org/10.3389/fpls.2023.1118388
Medeiros, H. R., Martello, F., Almeida, E. A. B., Mengual, X., Harper, K. A., Grandinete, Y. C., Metzger, J. P., Righi, C. A. & Ribeiro, M. C. (2019). Landscape structure shapes the diversity of beneficial insects in coffee producing landscapes, Biological Conservation, 238, 108193, https://doi.org/10.1016/j.biocon.2019.07.038. 
Mishra, A. & Rastogi, N. (2020). Unraveling the roles of solitary and social web-making spiders in perennial ecosystems: influence on pests and beneficials. Proceedings of the National Academy of Sciences, India Section B: Biological Sciences, 90, 567–576.  https://doi.org/  10.1007/s40011-019-01126-5
Nair, I. J., Sharma, S. & Kaur, R. (2020). Efficacy of the green lace wing, Chrysoperla zastrowi sillemi (Esben-Peterson) (Neuroptera: Chrysopidae), against sucking pests of tomato: an appraisal under protected conditions. Egypt Journal of Biological Pest Control, 30, 74. https://doi.org/10.1186/s41938-020-00277-2
Pal, M. & Singh, R. (2012). Seasonal history of cabbage aphid, Brevicoryne brassicae (Linn.) (Homoptera: Aphididae). Journal of Aphidology, 25 & 26, 69-74.
Rader, R., Bartomeus, I., Garibaldi, L. A., Garratt, M. P., Howlett, B. G. & Winfree, R. (2016). Non-bee insects are important contributors to global crop pollination. Proceedings of National Academy of Sciences, 113: 146–151. https://doi.org/10.1073/pnas.1517092112
Raj, B. T. (1989). Seasonal abundance of natural enemies of aphid infesting potato crop. Journal of Aphidology, 3, 157-161.
Ramar, M., Kamalakannan, S. & Claver, A. (2012). A survey of insect pests of pigeonpea and their predators in Eastern Uttar Pradesh, India. International Journal of Agricultural Sciences, 2(1), 90-93.
Sampaio, M. V., Bueno, V. H. P., Silveira, L. C. P. & Auad, A. M. (2009). Biological control of insect pests in the tropics. Tropical Biology and Conservation Management, 3, 28–70.
Samuel, J. N. & Rastogi, N. (2021). Consumptive and non-consumptive effects of a generalist and a specialist arthropod predator on ant-tended aphids. International Journal of Zoological Investigations, 7(2), 433-439. https://doi.org/10.33745/ijzi.2021.v07i02.016
Samuel, R. N. (2024). Predatory potential and developmental ability of aphidophagous larvae of Episyrphus balteatus (De Geer) (Diptera: Syrphidae) in relation to variable aphid – host plant combinations in Eastern Uttar Pradesh, India. Journal of Entomology and Zoology Studies, 12(5): 159-166. https://doi.org/10.22271/j.ento.2024.v12.i5b.9396
Satpathy, S., Kumar, A., Shivalingaswamy, T. M. & Rai, A. B. (2012). Effect of prey on predation, growth and biology of green lacewing (Chrysoperla zastrowi sillemi). Indian Journal of Agricultural Sciences, 82(1), 55-88.
Sharma, A., Singh, B. B., & Singh, R. (2025). Tri-trophic associations of aphidophagous ladybirds of the tribe Aspidimerini (Coccinellinae: Coccinellidae: Coleoptera) in India. Uttar Pradesh Journal of Zoology, 46(14), 282-95. https://doi.org/10.56557/upjoz/2025/v46i145135.
Singh, B. B. (2023). Insect pests of eggplant (brinjal) Solanum melongena. L and their biocontrol agents in Ajitmal, Auraiya (U.P.). International Journal of Innovative Research & Engineering, 1(1), 1-4.
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, K. & Singh N. N. (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.
Singh, N. N. & Kumar, M. (2000). Potential of Chrysoperla carnea (Stephes) in supprssion of mustard aphid population. Seventh National Symposium on Aphidology, 11-13 March, 2000, Department of Zoology, D.D.U. Gorakhpur University, Gorakhpur, abstract p. 35.
Singh, R. (2003). Tritrophic interactions with reference to biological control of insect pests: A review. Biological Memoirs, 29(2), 55-70.
Singh, R. (2024). 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. http://dx.doi.org/10.22034/JAD.2024.6.3.1 
Singh, R. (2025a). Species diversity and tri-trophic associations of aphidophagous Coccinellidae (Coleoptera: Insecta) in India. Uttar Pradesh Journal of Zoology, 46(18), 225–241. https://doi.org/10.56557/upjoz/2025/v46i185253.
Singh, R. (2025b). Predators and parasitoids of aphids (Homoptera: Aphididae) infesting brinjal (Solanum melongena L.) crop in India. Munis Entomology & Zoology, 20(2), 2527-2558.
Singh, R. (2025c). Predators and parasitoids of aphids (Homoptera: Aphididae) infesting cucurbit crops in India. Munis Entomology & Zoology, 20(2), 2638-2662.
Singh, R. (2025d). An Updated checklist of tri-trophic associations of the common hover fly Ischiodon scutellaris (Fabricius, 1805) (Syrphidae: Diptera: Insecta) in India. Arthropods, 14(4), 225-245.
Singh, R. (2025e). Tritrophic associations of aphidophagous Allograpta, Dideopsis and Eupeodes species (Syrphinae: Syrphidae: Diptera) in different states and territories of India. Munis Entomology & Zoology, 20(2), 3208-3230.
Singh, R. (2026). A catalogue of tri-trophic associations of aphidophagous ladybirds (Coccinellidae: Coleoptera) in Uttar Pradesh, India. Munis Entomology & Zoology, 21(1): in press
Singh, R. & Ahmad, M. E. (2025a). Predators and parasitoids of aphids (Aphididae: Homoptera) infesting cereal crops in India. Munis Entomology & Zoology, 20(2), 3003-3041.
Singh, R. & Ahmad, M. E. (2025b). Tritrophic associations of aphidophagous Betasyrphus and Episyrphus species (Syrphinae: Syrphidae: Diptera) in different states and territories of India, Munis Entomology & Zoology, 20(supplement), 3451-3474.
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 & Zoology, 20(2), 2581-2596.
Singh, R. & Samuel, R. N. (2025). Tritrophic associations of aphidophagous hover flies Melanostoma, Paragus and Sphaerophoria species (Syrphinae: Syrphidae: Diptera) in different states and territories of India. International Journal on Biological Sciences, 16(1), 31-55. https://doi.org/10.53390
Singh, R., & Singh, G. (2016). Aphids and their biocontrol. In. Omkar (Ed.), Ecofriendly Pest Management for Food Security. Academic Press (pp. 63-108). https://doi.org/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. https://doi.org/10.46505/IJBI.2019.1105
Singh, R., & Singh, G. (2021). Aphids. In. Omkar (Ed.), Polyphagous Pests of Crops (pp. 105-182), Springer Nature Singapore. https://doi.org/10.1007/978-981-15-8075-8_3
Singh, R., & Singh, G. (2022). Reproductive Strategies in Aphids. In. Omkar & G. Mishra (Eds.), Reproductive Strategies in Insects (pp. 259-282), Taylor & Francis Group, LLC, https://doi.org/10.1201/9781003043195-13
Singh, R. & Singh, N. (2026). Biodiversity of aphidophagous predators in the southeast districts of Uttar Pradesh, India. Munis Entomology & Zoology, 21(1), in press.
Singh, R. & Srivastav, A. (2024). Checklist of aphidophagous predatory bugs (Heteroptera: Hemiptera: Insecta) in India. International Journal of Biological & Environmental Investigations, 4(2), 1-11. https://doi.org/10.33745/ijbei.2024.v04i02.001
Singh, R., Singh, B. B. & Sharma, A.K. (2024a). Checklist of aphidophagous spiders (Araneae: Arachnida: Arthropoda) in India. Serket, 20(3), 288-310.
Singh, R., Tiwari A. K. & Tiwari K. M. (2024b). Checklist of Aphidophagous Neuroptera (Insecta: Arthoptera) in India. International Journal of Biological Innovations, 6(2), 99-127. https://doi.org/10.46505/IJBI.2024.6204
Singh, R.P., Singh , R., Singh , B., Singh , D., Kant , C., & Pal , R. (2024c). Predatory capacity of the green lacewing Chrysoperla zastrowi (Esben-Petersons) on different species of aphids under laboratory conditions. Journal of Experimental Agriculture International, 46(5), 513–517. https://doi.org/10.9734/jeai/2024/v46i52405 
Singh, R., Verma, A. K., & Singh, G. (2023). Food Plant Catalogue of Indian Aphids (Homoptera: Aphididae). Asian Biological Research Foundation, Prayagraj, India; Nature Light Publications, Pune, pp. 350.
Singh, R. P., Singh, K. & Baksh, H. (2018). Seasonal occurrence of arthropods and influence of biotic factors on aphids in aonla Emblica officinalis Gaertn in eastern Uttar Pradesh. Indian Journal of Entomology, 80(3), 609-618. https://doi.org/10.5958/0974-8172.2018.00210.9
Singh, R. P., Singh, R. K., Mishra, M.K., Pratap, N., Pandey, R. & Vishnoi, R. K. (2016). Predators screening on insect-pests of cauliflower in eastern (U. P.), India. Plant Archives, 16(2), 969-971.
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.
Tiwari, K. M., Tripathi, P.N. & Singh, R. (2024). Biodiversity of aphidophagous predators in Ayodhya district, Uttar Pradesh, India. Arthropods, 13(3), 120-156.
Tripathi, G. M., Singh, S. K. & Kumar, M. (2008). Role of biotic and abiotic factors on the population dynamics of sugarcane woolly aphid, Ceratovacuna lanigera Zehntner and its natural enemies in sugarcane. Current Science, 94(6), 718-720.
Wagle, B. K. S., Saravanan, L., Jacob, P. S., Anand, P. (2006). Biology and predation potential of aphidophagous predators, Coccinella septempunctata and Coccinella transversalis on cabbage aphid Brevicoryne brassicae Linnaeus. The Allahabad Farmers, 9, 70-74.
Yadav, R., Yadav, N., Yadav, R. & Katiyar, R. R. (2011). Predation by various predators on major insect pests of field crops in Uttar Pradesh. Journal of Experimental Zoology, 14(2), 637-638. 




image3.png
HARYANA

N
<o, UTTARAKHAND A MAP OF UTTAR PRADESH

mi 1
Muzaffamagar Bilnor

BN Sambhat < Bareily 4 .
Badaun Lakhimpur
ahijahanpir
< Sraasi
WathuragHathras
o Fmuknabad Sitapur panraiciaBalrampur
1) Hardo dahrthnagar
Fiozabad oo b &
Agra o) Gonda 5_ Maharajganj
Barabanki A
Etawehy 1 Lucknow, £ Bastl g Kushinagar
sy Unnas ! Ayodhya Gorkakhpr” "\
Kanpur Tivcr, Sarakte

Dehat , Kanpur Amethi r
Na Rae <
o Bareli smanwﬁu "

Fatehpur'.~Pratapgath 30 Ballia
1 Jaunpur S
Banda _J~ Kaushambi f oy
Mahoba & 1 Yoy Varanasi 1
Chitrakoot 7 Prayagraj o 4 Chandailli ~

® Mirzapur
‘SKN: Sant Kabir Nagar

Lalitpur i
‘SRN: Sant Ravidas Nagar
‘GBN: Gautam Buddha Nagar
‘Ghaz Ghaziabad Sonbhadre,
"

wp‘s‘“’\m

MADHYA PRADESH




image1.png
INDIA

HARYANA

‘SKN: Sant Kabir Nagar
‘SRN: Sant Ravidas Nagar
‘GBN: Gautam Buddha Nagar
‘Ghaz Gazhiabad

MADHYA PRADESH




image2.png
HARYANA

Sdharanpur

Bagpat 5
Y b »
Ghaz.2 fapur r(_k Rampur

%
£
A

%

TTARAKHAND

hamji

Muzaffarnagar Biinor

Moradabad
Amroha,

N
A MAP OF UTTAR PRADESH

GBN. Sambhai < Bareilly .
ey Lokimpur
ihjahanpur
< Shravasti
athurat Hathras: .,
S muknabad Sitapur* ganvaich, 5"”";:‘"
1 Hardoi idharthnagar” 30
5 g0 U202 Mainpu 30 _Maharajgan
g Kannauj Gonda ot
Barabanki ]
Etawah, Lucknow Basti 'SKN \Kushinagar
1 Auraiya 1 ‘Ayodnya Sorkakgy
kanpury \\Unnac I oo

Lalitpur)

Dehit_Kanpur  f e Amethi Nagar Deora
- Barell Slﬂﬂnwﬁ\é‘w'n

Fatehpur'.~ Pratapgarh 45 8
! Jaunpur
, Banda )~ Kaushambi

Mahoba, = Forn Varanasi,
nas
Chitrakoot 7 Prayagraj Chandaiili ~
s Mirzapur
‘SKN: Sant Kabir Nagar 7 2
SRN: Sant Ravidas Nagar
‘GBN: Gautam Buddha Nagar

‘Ghaz: Ghaziabad Sonbhadra,
MADHYA PRADESH U




