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This article examines the tri-trophic interactions involving hover flies that prey on aphids. Melanostoma
orientale (Wiedemann) and Melanostoma univittatum (Wiedemann) consume 9 and 3 aphid species,
respectively. All Paragus Latreille species have been documented on 38 aphid species that infest 81 food plant
species across 18 states and union territories of India. Among them, the most polyphagous was Paragus serratus
(Fabricius), which consumes 23 species of aphids feeding on 59 species of plants, while Paragus tibialis (Fallén)
preys on 17 species of aphids infesting 20 species of plants. Similarly, all species of Sphaerophoria Lepeletier &
Serville have been documented on 22 aphid species that infest 41 food plant species across 15 states/union
territories in India. Among them, the most polyphagous Sphaerophoria indiana Bigot consumes 15 species of
aphids that live on 20 species of plants, while Sphaerophoria scripta (Linnaeus) feeds on 13 species of aphids
from 27 species of plants. It is noteworthy that documentation efforts for these aphidophagous hover flies in
India have been minimal. Numerous regions remain unassessed, emphasising the necessity for a comprehensive
survey plan to discover these species in those areas.
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INTRODUCTION
While biological control and pollination can influence
crop yield and interact with each other, they are often

services from the same insect species simultaneously.
Hover flies, also known as flower flies (Syrphidae:
Diptera), are notably strong contenders for providing

researched separately since different groups of
arthropods typically deliver each ecosystem service;
for instance, bees and butterflies are effective
pollinators (productive by nature) (Bartomeus et al.,
2014), while ladybird beetles, lacewings, and spiders
act as insect predators (protective by nature) (Ombkar,
2023). From the viewpoint of sustainable crop
management, it would be extremely advantageous to
obtain both pollination and biological pest control

dual ecosystem services as they play a crucial role in
providing biological pest control and pollination
services in natural and agricultural ecosystems at the
same time (Wahengbam et al., 2019). These ecosystem
services can greatly affect crop yield while also
providing the advantage of naturally controlling pests
without the need for harmful pesticides. Nonetheless,
to the best of our understanding, the concurrent
delivery of biological control and pollination by the
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same species of hover fly has not been properly
investigated.

The hover flies include more than 6,600 species,
primarily found in the Neotropical, Nearctic, and
Palaeotropical regions across the globe (Dunn et al.,
2020). The mature individuals of many hover fly species
depend on flowers for nectar and pollen, which act as an
energy source; thus, they contribute to the pollination of
numerous plant species, including vital crops.
Approximately one-third of hover fly species have
larvae that are ferocious predators, mainly feeding on
aphids and other soft-bodied agricultural pests
(Ghorpadé, 1981). Although insect pollination and
natural biological control provide major benefits,
growing evidence shows that human-driven factors like
pollution, land use changes, habitat fragmentation, and
climate change are adversely affecting insect
populations globally, including important crop
pollinators such as wild bees (Wahengbam et al., 2019;
Prakash and Verma, 2022; Singh et al., 2023). Tackling
these problems demands an all-encompassing approach
that involves safeguarding alternative crop pollinators
and their natural adversaries. The recent checklists of
Indian Syrphidae illustrate their presence in various
states and union territories, omitting details about their
prey or host plants (Mitra et al., 2015; Sengupta et al.,
2016, 2024).

The aphids (Hemiptera: Aphididae) are soft-bodied sap-
feeding insects. Nearly 250 species of aphids are
significant pests for both agricultural and horticultural
plants (Singh and Singh, 2016). Their achievements can
be credited to numerous unique characteristics, such as
polyphagy, an atypical reproductive method,
development, and polymorphism. They can reproduce
through parthenogenesis, zygogenesis, or pedogenesis,
depending on environmental conditions and the
presence of food plants. They might exhibit both
viviparity and oviparity (Singh and Singh, 2022). Under
appropriate conditions, the population of aphids
quickly exceeds economically critical levels. They
attack all parts of the plants, including the roots. They
harm the plants directly by extracting their nutrients,
resulting in the curling and twisting of delicate shoots
and an overall weakening of plants, particularly those
significant to agriculture and horticulture (Singh and
Singh, 2019). Various aphid species serve as vectors for
more than 200 viruses that detrimentally affect plants
(Singh and Singh, 2021). In nature, numerous species of
parasitoids and predators control their population
(Singh, 2001). In addition to hover flies, ladybird beetles

(Coccinellidae: Coleoptera), lacewings (Neuroptera),
predatory bugs (Anthocoridae: Hemiptera) and spiders
(Araneae: Arachnida) are some of the most promising
predators. In biological pest control initiatives,
numerous species of these insects have been utilized as
biological agents to tackle different aphid pest species
(Singh, 2001; Ballal and Yamada, 2016; Singh and
Singh, 2022; Omkar, 2023).

The current article addresses the tri-trophic
relationships involving species from three genera of
aphid-eating hover flies, Melanostoma Schiner, 1860;
Paragus Latreille, 1804 and Sphaerophoria Lepeletier
and Serville, 1828. Melanostoma Schiner species are
widely distributed, covering much of Europe, the Near
East, North Africa, and some areas of the Afrotropical
region. Itis also distributed in the Indomalayan region,
reaching New Guinea. In the Palearctic area, it extends
from the Atlantic Ocean to the Pacific Ocean
comprising 60 valid species; Paragus Latreille species
have broad distribution, encompassing most
continents except South America and Antarctica
consisting 108 species (Thompson and Ghorpadé,
1988); and the genus Sphaerophoria Lepeletier and
Serville has a wide distribution, encompassing the
Oriental, Holarctic, Northern Afrotropical, and
Australian regions including 73 species (GBIF
Secretariat, 2025). The larvae of hover flies from these
genera consume aphids and various other soft-bodied
insects (Ghorpadé, 1981; Joshi et al., 2023). Recently,
Ahmad and Kumari (2024) documented aphid prey
along with their host plants for several species in these
genera, but did not discuss their distribution.

The main objective of this article is to describe the tri-
trophic interactions among species of these three
genera across different states and union territories in
India. From this information, the tri-trophic
relationship involving these aphid-eating predators is
still mostly unclear in many regions of India. This
checklist acts as a vital resource for taxonomists,
researchers, academics, conservation managers, and
policymakers to ensure that these natural enemies are
utilized in the natural or biological management
approaches for these aphids.

MATERIAL AND METHODS

This checklist relies on the primary data from existing
literature regarding aphidophagous predators, such as
books, chapters from books, journals, conference
proceedings, review articles, and several credible
theses up to April 10, 2025. The mistakes in the
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scientific names of the predators, their aphid prey, and
food plants are rectified due to their altered status and
various nomenclatural decisions and clarifications.
The names of aphids and plants that were incorrectly
spelled in the original records have been amended
wherever we reasonably determine the intended
species. The current checklist aims to present the
accurate scientific names of the predators in
accordance with GBIF Secretariat (2025), aphids as per
Favret (2025), and the plants based on WFO (2025).
Only the synonymy of aphid predators is provided,
and for the synonymy of aphids and their host plants,
referenced sources can be checked. Mulitple
references are avoided.

RESULTS AND DISCUSSION

[I] Species of Melanostoma Schiner, 1860
A largely reduced, spearhead-shaped metasternum is a

diagnostic character for the genus Melanostoma. Also,
the female Melanostoma species have distinctive
inverted yellow triangle abdominal markings (Mengual,
2019). Only three species of Melanostoma: Melanostoma
orientale (Wiedemann), Melanostoma pedium (Walker,
1852), and Melanostoma univittatum (Wiedemann),
were observed in India (Ghorpadé, 1981; Sengupta et al.,
2016; Singh and Samuel, 2024); however, the aphid prey
is not known for Melanostoma pedium. Other two

species can be identified by observing their face; if face
in profile with two distinct small bumps, it belongs to
Melanostoma orientale and if face in profile forming a
single bumps it belongs to Melanostoma univittatum.
Also, Melanostoma orientale typically has a glossy black
body with yellow patches or bands on the abdomen
while Melanostoma univittatum has a similar glossy
black body but shows distinct yellow or brown stripes
and bands.

The most polyphagous of them, Melanostoma
orientale (Wiedemann), feeds on 9 species of aphids,
whereas Melanostoma univittatum (Wiedemann)
feeds on only 3 species of aphids. All these species are
recorded on 12 species of aphids infesting 15 species
of food plants in 8 states/union territories of India
(Table 1). Most of the tri-trophic associations (triplets)
of species of Melanostoma Schiner are reported in
Uttarakhand (8 triplets) followed by Himachal
Pradesh (7 triplets), Punjab (5 triplets), Sikkim (4
triplets), West Bengal (3 triplets) and Bihar (only one
triplet). Sengupta et al. (2016, 2020) reported both
species from 14 states and union territories of India
based on the collections of adult flies using insect
sweep nets, different type of traps like malaise trap,
pan trap and UV light traps in both agricultural and
wild habitats without giving identity of their preys.

Table 1: Number of species of Melanostoma preying on aphids infesting different number of host plants in

different states/union territories of India.

Predator species Number of
Species of Species of Triplets States/union
aphid preys host plants territories
Melanostoma orientale 9 10 15 6
Melanostoma univittatum 3 5 5 2
Melanostoma spp. 3 2 3 1
Total 12 15 23 8

Following is the checklist of aphidophagous
Melanostoma species along with their prey aphid
species infesting different food plants in several states
and union territories of India:

A. Melanostoma orientale (Wiedemann, 1824) [syn.
Syrphus orientalis Wiedemann, 1824; Type locality:
India]

Melanostoma orientale (Fig. 1) is found in Bhutan,

China, India, Japan, Nepal, Pakistan, the Russian
Federation, and Sri Lanka (Shehzad et al., 2017;
Sengupta et al., 2016; Yang et al., 2020; Dyola et al.,
2024). In India, it is recorded in 11 states/union
territories (Sengupta et al., 2016); however, instances
of aphidophagy in its larvae have been documented
only in 6 states, Bihar, Himachal Pradesh, Punjab,
Sikkim, Uttarakhand, and West Bengal. The biology of
Melanostoma orientale is not well understood.
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Fig. 1. Photographs of adult Melanostoma orientale.
Courtsey: https://inaturalist.org

Its larvae were noted to consume 9 species of aphids
that feed 10 species of plants predominantly in
northwest India (Punjab, Himachal Pradesh,
Uttarakhand). The specific tri-trophic relationships
are described below.

1. Aphis clematidis Koch, 1854
- Clematis buchananiana Wall. -
Uttarakhand (Ghosh et al., 1985)

2. Aphis craccivora Koch, 1854
- Solanum melongena L. - West Bengal
(Satpathi and Mandal, 2006)

3. Aphis gossypii Glover, 1877
- Solanum melongena L. - West Bengal
(Satpathi and Mandal, 2006)

4. Brevicoryne brassicae (Linnaeus, 1758)

- Brassica juncea (L.) Czern. - Uttarakhand
(Ghosh et al., 1985; Debnath, 1991)

- Brassica oleracea L. - Uttarakhand (Ghosh
et al., 1985; Debnath, 1991)

- Brassica rapa L. - Uttarakhand (Bisht et
al., 2006; Debnath, 1991)

5. L1pap1us erysimi (Kaltenbach, 1843)

Brassica juncea (L.) Czern - Punjab
(Sharma et al., 1997)

- Brassica rapa L. - Uttarakhand (Bisht et
al., 2006)

- Sinapis sp. - Himachal Pradesh (Agarwala
et al., 1984); Punjab (Agarwala et al,
1984); Sikkim (Agarwala et al., 1984)

Melanaphis sacchari (Zehntner, 1897)

- Saccharum officinarum L. - Himachal Pradesh
(Agarwala et al., 1984); Punjab (Agarwala et
al., 1984); Sikkim (Agarwala et al., 1982)

Myzus persicae (Sulzer, 1776)
- Brassica rapa L. - Bihar (Parween et al.,
2023)

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

Rhopaloszphum maidis (Fitch, 1856)
Hordeum vulgare L. - Himachal Pradesh
(Agarwala et al., 1984); Punjab (Agarwala et
al., 1984); Sikkim (Agarwalaetal., 1982)

- Triticum aestivum L. - Uttarakhand (Ghosh
et al., 1985; Debnath, 1991)

Sitobion rosaeiformis (Das, 1918)

- Rosa sp. - Himachal Pradesh (Agarwala et
al., 1981); Punjab (Agarwala et al., 1984);
Sikkim (Agarwala et al., 1984)

Melanostoma univittatum (Wiedemann, 1824)
[syn. Syrphus cyathifer Walker, 1856; Syrphus
planifacies Macquart, 1848; Syrphus
univittatum Wiedemann, 1824; Type locality:
India]

Melanostoma univittatum (Fig. 2) is a slender
hover fly, characterized by a consistently shiny
dark green face and large red eyes that touch at the
top in males and are broadly apart in females. It is
commonly found in southeast Asia (India,
Indonesia, Nepal, Sri Lanka, Thailand), New
Caledonia, and Australia (GBIF Secretariat, 2025).
In India, it is extensively found across 17 states
and union territories (Mitra et al., 2015; Sengupta
et al., 2016; Maruthadurai, 2023). The biology of
this species is not well understood.

Fig. 2: Photographs of adult Melanostoma
univittatum. Courtsey: https://www.gbif.org
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The aphid prey of its larvae has only been recorded in
Jammu and Kashmir and Uttarakhand. It was noted to
target solely 3 aphid species that feed on 5 plant
species. The specific tri-trophic relationships are
provided below.

1. Acyrthosiphon pisum (Harris, 1776)
- Pisum sativum L. - Jammu and Kashmir
(Bhat and Bhagat, 2017)
2. Aphis craccivora Koch, 1854
- Phaseolus vulgaris L. - Jammu and
Kashmir (Bhat and Bhagat, 2017)
Rumex nepalensis Spreng. - Jammu and
Kashmir (Bhat and Bhagat, 2017)
3. L1papb1s erysimi (Kaltenbach, 1843)
Brassica rapa L. - Jammu and Kashmir
(Ahmad and Bhat, 1986; Bhat and Bhagat,
2017); Uttarakhand (Bisht et al., 2006)
Cucumis sativus L. - Uttarakhand (Bisht et
al., 2006)

C. Melanostoma spp.
It may consist either of the above species. The
tri-trophic associations are mentioned below.

1. Rhopalosiphum padi (Linnaeus, 1758)
- Triticum aestivum L. - Himachal Pradesh

(Dixit et al., 2019)

N

. Sitobion avenae (Fabricius, 1775)
- Triticum aestivum L. - Himachal Pradesh
(Dixit et al., 2019)

3. Rhopalosiphum maidis (Fitch, 1856)
- Zea mays L. - Himachal Pradesh (Ankita et
al., 2021)

[II] Species of Paragus Latreille, 1804

The genus Paragus comprises 108 valid species and is
widely distributed on all continents except for South
America and Antarctica (Vujic et al., 2008), including
54 species from the Palaearctic (Khaghaninia and
Hosseini, 2013) and 24 species from the entire Oriental
region (Sorokina, 2009). Paragus species are
recognized for their small to moderately sturdy size,
slender structure, and unique characteristics such as a
black or light-tipped thorax, typically featuring a
vibrant red-orange to black abdomen, and a yellow
face (Hassan et al., 2018). Twelve species of Paragus
were recorded in India (Ghorpadé, 1981; Sengupta et
al., 2016); however, the aphid prey is known only for
following 8 species: Paragus auritus Stuckenberg,
Paragus bicolor (Fabricius), Paragus crenulatus
Thomson, Paragus indicus (Brunetti), Paragus
rufocinctus (Brunetti), Paragus serratus (Fabricius),
Paragus tibialis (Fallén) and Paragus yerburiensis
Stuckenberg (Table 2).

The most polyphagous of them, Paragus serratus, feeds
up on 23 species of aphids feeding on 59 species of
plants, whereas Paragus tibialis feeds up on 17 species
of aphids feeding on 20 species of plants. All these
species are recorded on 38 species of aphids infesting
81 species of food plants in 18 states/union territories
of India (Table 2). Most of the tri-trophic associations
(triplets) of Paragus species are reported in Karnataka
(36 triplets) followed by West Bengal (26 triplets),
Manipur (22 triplets), Tamil Nadu (20 triplets), Uttar
Pradesh (19 triplets), Uttarakhand and Bihar (15
triplets each) and in other states 1-11 triplets (Fig. 3).

Table 2: Number of species of Paragus preying on aphids infesting different number of host plants in different

states/union territories of India.

Sl. No. | Predator species Number of
Species of Species of Triplets States/union
aphid preys host plants territories
1. aP ragus auritus 3 6 7 2
2. PP aragus bicolor 1 1 1 1
3. PP aragus crenulatus 7 7 8 4
4, PP aragus politus 10 10 13 4
5. PP, aragus rufocinctus 7 7 7 2
6. PP aragus serratus 23 59 75 13
7. PP aragustibialis 17 20 30 10
8. PP aragus yerburiensis 11 13 18 7
Total 38 81 159 18
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Fig. 3: Map showing the number of tri-trophic associations (triplets) of Paragus species preying on different
species of aphids in different states/union territories of India. No species of the predators was recorded in the
red shaded states/union territories of India.

Following is the checklist of aphidophagous Paragus
species along with their prey aphid species infesting
different food plants in several states and union
territories of India.

A. Paragus auritus Stuckenberg, 1954 [Type locality:
SriLanka]

Paragus auritus (Fig. 4) is widespread in India, Kenya,
Nepal and Sri Lanka (Thompson and Ghorpadé, 1988;
GBIF Secretariat, 2025).

Fig. 4. Photographs of adult Paragus auritus.
Courtsey: https://inaturalist.org
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In India, it is distributed in Andhra Pradesh, Karnataka,
Odisha, Tamil Nadu and West Bengal (Sengupta et al.,
2016) but its aphidophagy was observed only in
Karnataka and Tamil Nadu preying on 3 species of
aphids infesting 6 species of plants as mentioned below.

1. Aphis (Toxoptera) aurantii Boyer de Fonsc., 1841
- Camellia sinensis (L.) Kuntze - India (Rau,
1936)

2. Forda orientalis George, 1928
- Eleusine coracana (L.) Gaertn. - Karnataka
(Ali and Sharatchandra, 1985)

3. Tetraneura (Tetraneurella) nigriabdominalis
(Sasaki, 1899)
- Eleusine coracana (L.) Gaertn. - Tamil Nadu
(Thompson and Ghorpadé, 1988)

- Gossypium sp. - Tamil Nadu (Thompson
and Ghorpadé, 1988)

- Ipomoea batatas (L.) Lam. - Tamil Nadu
(Ghorpadé et al., 2011)

- Oryza sativa L. - Tamil Nadu (Thompson
and Ghorpadé, 1988)

- Sorghum bicolor L. - Tamil Nadu
(Thompson and Ghorpadé, 1988)

B. Paragus bicolor (Fabricius, 1794) [syn. Musca
cruentatus Geoffroy, 1785; Paragus arcuatus
Meigen, 1822; Paragus ater Meigen, 1822; Paragus
ruficauda Zetterstedt, 1843; Paragus tacchettii
Rondani, 1865; Paragus taeniatus Meigen, 1822;
Paragus testaceus Meigen, 1822; Syrphus bicolor
Fabricius, 1794; Type locality: North Africa]

Paragus bicolor (Fig. 5) is widely distributed in
Nearctic and Palaearctic region of the world

Fig. 5: Photographs of adult Paragus bicolor .
Courtsey: https://inaturalist.org

(Thompson and Ghorpadé, 1988; Ghorpadé, 2014;
Dousti, 2023). In India, it is only distributed in Jammu
and Kashmir as mentioned below.

1. Aphis craccivoraKoch, 1854
- Solanum nigrum L. - Jammu and Kashmir

(Thompson and Ghorpadé, 1988)

C. Paragus crenulatus Thomson, 1869 [Type locality:
China]

Paragus crenulatus (Fig. 6) is distributed in Oriental
and Palaearctic China, India, Nepal and Sri Lanka
(Ghorpadé, 2014; Dyolaetal., 2024).

Fig. 6: Photographs of adult Paragus crenulatus.
Courtsey: https://inaturalist.org

In India, it is distributed in 8 states (Sengupta et al.,
2016). However, its larvae were observed feeding 7
species of aphids infesting 7 species of plants only in 4
states of India (Table 1), mostly in Tripura as
mentioned below.

1. Aphis craccivoraKoch, 1854
- Vigna unguiculata (L.) Walp. - Tripura
(Agarwalaetal., 1987)

2. Aphis gossypii Glover, 1877
- Unknown plant - Tripura (Agarwala et al.,
1987)

3. AphisspiraecolaPatch, 1914
- Unknown plant - Tripura (Agarwala et al.,
1987)

4. Aphis(Toxoptera) aurantii Boyer de Fonsc., 1841
- Camellia sinensis (L.) Kuntze - Tamil Nadu
(Thompson and Ghorpadé, 1988)
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- Unknown plant - Tripura (Agarwala et al., 2. Aphis craccivora Koch, 1854
1987) - Solanum melongena L. - West Bengal

Satpathi and Mandal, 2006
5. Lipaphis erysimi (Kaltenbach, 1843) (Satpathi an anda )

- Unknown plant - Tripura (Agarwala et al., 3. ApIus gossypii Glover, 1877
1987) Coccinia grandis (L.) Voigt. - India

. (Agarwala et al., 1984)
6. Myzus persicae (Sulzer, 1776)

- Capsicum chinense Jacq. - Assam (Thangjam - Gossypium sp. - India (Agarwala et al.,
etal., 2021) 1984)
- Leucas aspera (Willd.) Link - India

7. Pentalonianigronervosa Coquerel, 1859
(Agarwala et al., 1984)

- Musa sinensis - Karnataka (Thompson and
Ghorpadé, 1988) - Solanum melongena L. - West Bengal
(Satpathi and Mandal, 2006)
D. I'Jaraglfs poI1tus'Wledemann, 18.30 '[syn. Paragu.s 4. Aphis spiraecola Patch, 1914
rufiventris Brunetti, 1913; Paragus indicus (Brunetti, - Bid 1 L. - West B 1 .
.. . ; . idens pilosa L. - West Bengal (Raychaudhuri
1908); Pipizella indicus Brunetti, 1908; Type locality: etal., 1978)
China
ParagL}s politus (Fig. 7) is an Oriental and Palaearctic =~ 95- Aphis(Toxoptera) aurantii Boyer de Fonsc., 1841
species distributed in Afghanistan, Australia, China, - Camellia sinensis (L.) Kuntze - India ;
India, Indonesia, Malaysia, Nepal, Pakistan, (f;l;gpade, 1981; Thompson and Ghorpadé,
Philippines, Sri Lanka and Thailand (Thompson and
Vockeroth, 1989; Sorokina and Cheng, 2007; 6. Brachycaudus sp.
Ghorpadé, 2015; Dyola et al., 2024). Mostly it is - Synotis rufinervis (DC.) Jeffrey and Chen -
confused with Paragus tibialis (Fallén, 1817) and some Uttarakhand (Debnath, 1991)

of the tri-trophic associations of it recorded in India 7. Lipaphis erysimi (Kaltenbach, 1843)
may be associated with Paragus politus (Thompson
and Ghorpadé, 1988).

- Brassica napus L. — Punjab (Mathur, 1983)

8. Macrosiphoniella (Macrosiphoniella) sanborni
(Gillette, 1908)
- Artemisia sp. - Uttarakhand (Debnath, 1991)

9. Myzus persicae (Sulzer, 1776)
- Osbeckia crinita Benth. - West Bengal (Rao,
1969)

10. Myzus persicae (Sulzer, 1776)
- Solanum melongena L. - West Bengal (Satpathi
and Mandal, 2006)

E. Paragus rufocinctus (Brunetti, 1908) [syn.
Pipizella rufocincta Brunetti, 1908; Type locality:
Myanmar]

Paragus rufocinctus (Fig. 8) is also an oriental species
and is distributed in China, India, Myanmar, Nepal
and Sri Lanka (Thompson and Ghorpadé, 1988;
Sorokina and Cheng, 2007; Ghorpadé, 2014).

* i ‘

Fig. 7: Photographs of adult Paragus poiltus.
Courtsey: https://inaturalist.org

In India, 10 species of aphids were reported as prey
infesting 10 species of plants in 4 states mostly in West
Bengal as mentioned below.

1. Aphis (Toxoptera) aurantii Boyer de Fonsc.,
1841
- Camellia sinensis (L.) Kuntze - Assam (Das, Fig. 8: Photographs of adult Paragus rufocinctus.
1974; Das and Kakoty, 1992) Courtsey: v4.boldsystems.org
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It is reported from 8 states/union territories of India,
however, its aphidophagy was observed only in 2
states, Himachal Pradesh and Tamil Nadu preying on 7
species of aphids feeding on 7 species of plants as
mentioned below.

1. AphisspiraecolaPatch, 1914
- Bidenspilosa L. -India (Agarwalaet al., 1984)

2. Aphis (Toxoptera) aurantii (Boyer de
Fonscolombe, 1841)
- Camellia sinensis (L.) Kuntze - Tamil Nadu
(Thompson and Ghorpadé, 1988)

3. Brachycaudus (Thuleaphis) rumexicolens
(Patch, 1917)
- Unknown plant - Himachal Pradesh (Das and
Raychaudhuri, 1983)

4. Metopolophium sp.
- Stephania hernandiifolia Walp. - Himachal
Pradesh (Das and Raychaudhuri, 1983)

5. Myzus persicae (Sulzer, 1776)
- Osbeckia crinita Benth. - India (Agarwala et
al., 1984)

6. Myzus persicae nicotianae Blackman, 1987
- Nicotiana tabacum L. - India (Agarwala et al.,
1984)

7. Pentalonia nigronervosa Coquerel, 1859
- Musasp. - Tamil Nadu (Ghorpadé, 1981)

E Paragus serratus (Fabricius, 1805) [syn. Mulio
serratus Fabricius, 1805; Type locality: India]
Paragus serrata (Fig. 9) is also an Oriental and
Palaearctic species distributed in China, India, Nepal,
and Pakistan (Hassan et al., 2018; Sengupta et al.,
2019; Yangetal., 2020).

Fig. 9: Photographs of adult Paragus serratus.
Courtsey: https://inaturalist.org

Itis an extremely polyphagous species that preys on 23
aphid species that feed on 59 plant species across 13
states/union territories in India, forming 75 tri-trophic
associations (Table 2), mostly in Manipur (22 triplets)
followed by Karnataka (19 triplets) and Bihar (15
triplets). Nonetheless, Sengupta et al. (2016, 2020)
documented it from 16 states and union territories in
India by collecting adult flies with insect sweep nets
and various traps, including malaise traps, pan traps,
and UV light traps, in both agricultural and natural
environments, without specifying the identity of their
prey. The detailed tri-trophic associations in India are
given below:

1. Acyrthosiphon pisum (Harris, 1776)
- Pisum sativum L. - Uttar Pradesh (Chaudhary
and Singh, 2012)

2. Aphis craccivora Koch, 1854
- Arachis hypogaea L. - Manipur (Singh, 2002)
- Cajanus cajan (L.) Millsp. - Karnataka (Joshi et
al., 1997;Chinnuetal., 2023)

- Cirsium wallichii DC. - Uttarakhand (Rao,
1969)

- Cyamopsis tetragonoloba (L.) Taub. - Karnataka
(Chinnuetal., 2023)

- Gliricidia maculata (Kunth) Steud. - Karnataka
(Chinnuetal., 2023)

- Lablab purpureus (L.) Sweet - Bihar (Ahmad et
al., 2020); Delhi (Kapur, 1942); Karnataka
(Joshi et al., 1997); Manipur (Singh, 2002);
Odisha (Patro and Behera, 1992); Uttar
Pradesh (Chaudhary and Singh, 2012; Tiwari
etal., 2024); 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); Jammu and Kashmir (Bhat and Bhagat,
2017)

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

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

- Senna sp. - Tamil Nadu (Baskaran et al., 2009)

- Vicia faba L. - Manipur (Raychaudhuri et al.,
1978; Singh, 2002); West Bengal (Ghosh et al.,
1981)

- Vigna mungo (L.) Hepper - Bihar (Ahmad et al.,
2020) ; West Bengal (Poddar, 1982)
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- Vigna umbellata (Thunb.) Ohwi and Ohashi -
Manipur (Singh, 2002)

- Vigna unguiculata (L.) Walp. - Karnataka (Joshi
etal., 1997;Joshi et al., 1999); Manipur (Singh,
2002); Odisha (Mishra et al., 2013); Tamil
Nadu (Baskaran et al., 2009); West Bengal
(Poddar, 1982)

Aphis glycines Matsumura, 1917

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

Aphis gossypii Glover, 1877

- Ageratum conyzoides L. - Bihar (Ahmad et al.,
2020)

- Brassica oleracea L. var. botrytis - Manipur
(Singhetal., 2002)

- Cajanus cajan (L.) Millsp. - Bihar (Ahmad et
al.,2020)

- Cucumis saivus L. - Uttar Pradesh (Tiwari et al.,
2024)

- Cucurbita maxima Duchesne - Uttar Pradesh
(Tiwarietal., 2024)

- Gossypium herbacium L.
(Tiwarietal., 2024)

- Gossypium hirsutum L. - Karnataka (Joshi et al.,
1999)

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

- Lagenaria siceraria (Molino) Standl. - Bihar
(Ahmadetal., 2020)

- Medicago sativa L. - Uttar Pradesh (Tiwari et
al.,2024)

- Psidium guajava L. - Karnataka (Mani and
Krishnamoorthy, 1989); Tamil Nadu
(Baskaran et al., 2009); Uttar Pradesh (Tiwari
etal.,2024)

- Solanum melongena L. - Manipur (Devi et al.,
2002; Shah et al.,, 2013) ; Uttar Pradesh
(Chaudhary and Singh, 2012)

- Solanum tuberosum L. - Manipur (Nonita et al.,
2002)

- Unknown plant - Odisha (Basu and Patro,
2007); Kerala (Rao, 1969)

Aphis nerii Boyer de Fonsc., 1841

- Uttar Pradesh

- Calotropis gigantea (L.) Aiton - Karnataka
(Joshietal., 1999)

Aphis odinae (van der Goot, 1917)
- Anacardium occidentale L. - Goa

(Maruthadurai and Singh, 2017;

10.

11.

12.

13.

14.

15.

Maruthadurai, 2019); Karnataka (Mulimani
and Rajanna, 2014; Vanithaetal., 2022)

Aphis punicae Passerini, 1863
- Punica granatum L. - Karnataka (Sreedevi and

Verghese, 2007)

Aphis solanella Theobald, 1914

- Solanum nigrum L. - Karnataka (Thompson
and Ghorpadé, 1988)

Aphis spiraecolaPatch, 1914

- Ageratum conyzoides L. - Bihar (Ahmad et al.,
2020)

- Coccinia grandis
(Vijayasree, 2006)

- Lagenaria siceraria (Molino) Standl. - Bihar
(Ahmadetal., 2020)

- Unknown plant-India (Agarwalaetal., 1984)

(L.) Voigt. - Kerala

Aphis (Toxoptera) aurantii Boyer de Fonsc., 1841
- Camellia sinensis (L.) Kuntze - Manipur (Devi

etal., 2010)
- Citrus sp. - Karnataka (Singh, 1993)

Aphis (Toxoptera) citricidus (Kirkaldy, 1907)
- Citrus sp. - Karnataka (Ghorpadé, 1973;
Chinnuetal., 2023)

Brevicoryne brassicae (Linnaeus, 1758)

- Brassica oleracea L. var. botrytis - Manipur
(Singh etal., 2002)

- Brassica oleracea L. var. capitata - Manipur
(Bijayaetal., 2011)

Hyadaphis coriandri (Das, 1918)

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

Karnataka

L1paph15 erysimi (Kaltenbach, 1843)
Brassica juncea (L.) Czern - Karnataka (Joshi et

al., 1999); Manipur (Chitra Devi et al., 2002) ;
West Bengal (Ghosh, 1983)

- Brassica nigra (L.) K. Koch - West Bengal
(Ghoshetal., 1981)

- Brassica oleracea L. var. botrytis - Manipur
(Singh et al., 2002); Uttar Pradesh (Tiwari et
al., 2024)

- Brassica rapa L. - Jammu and Kashmir (Bhat
and Bhagat, 2017); Manipur (Devjani and
Singh, 2006; Bijaya et al., 2011); Uttar Pradesh
(Tiwarietal., 2024)

Melanaphis sacchari (Zehntner, 1897)
- Saccharum officinarum L. - Delhi (Bhatia and
Shaffi, 1933)
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16. Myzus persicae (Sulzer, 1776)
- Brassica oleracea L. var. botrytis - Manipur
(Singh etal., 2002)

- Brassica oleracea L. var. capitata - Manipur
(Bijayaetal., 2006)

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

- Brassica rapa L. - Manipur (Bijaya et al., 2001;
Devjani and Singh, 2006)

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

- Prunus persica (L.) Batsch - Uttarakhand (Bisht
etal., 2006)

- Solanum tuberosum L. - Manipur (Nonita et al.,
2002); Uttar Pradesh (Tiwari et al., 2024)

17. Myzus persicae nicotianae Blackman, 1987

- Nicotiana tabacum L. - Andhra Pradesh (Rao et
al., 1984)

18. Rhopalosiphum maidis (Fitch, 1856)

- Cenchrus americanus (L.) Morrone - Uttar
Pradesh (Tiwarietal., 2024)

- Solanum tuberosum L. - Bihar (Kumar and
Ahmad, 2017)

- Triticum aestivum L. - Uttar Pradesh (Tiwari et
al., 2024)

- Zea mays L. - Karnataka (Joshi et al., 1999;
Chinnuetal., 2023)

19. Schoutedenia emblica (Patel and Kulkarni,
1952)?
- Phyllanthus emblica L. - Bihar (Bhatia and
Shaffi, 1933); Tamil Nadu (Baskaran et al.,
2009)

20. Tetraneura (Tetraneurella) nigriabdominalis
(Sasaki, 1899)
- Eleusine coracana (L.) Gaertn. ? - Tamil Nadu
(Cherian, 1934; Vadiveluetal., 1976)

21. Therioaphis trifolii subsp. trifolii (Monell, 1882)
- Unknown plant - Karnataka (Ghorpade, 1973)

22. Uroleucon (Uromelan) compositae (Theobald,
1915)
- Carthamus tinctorius L. - Karnataka (Joshi et
al., 1999)

23. Unknown aphid species
- Brassica sp. - Bihar (Bhatia and Shaffi, 1933)
- Cicer arietinum L. - India (Agarwala et al.,
1984)
- Cirsium wallichii DC. - Uttarakhand (Rao,
1969)

- Citrullus Ianatus (Thunb.) Matsum. and Nakai
- Karnataka (Bhatia and Shaffi, 1933)

- Eleusine coracana (L.) Gaertn. - Bihar (Bhatia
and Shaffi, 1933); Tamil Nadu (Fletcher, 1916)

- Gossypium spp. - Bihar (Bhatia and Shaffi,
1933)

- Lablab purpureus (L.) Sweet ssp. purpureus -
Bihar (Bhatia and Shaffi, 1933)

G. Paragus tibialis (Fallén, 1817) [syn. Ascia analis
Macquart, 1839; Orthonevra varipes Bigot, 1880;
Paragus aeneus Meigen, 1822; Paragus dispar
Schummel, 1841; Paragus femoratus Meigen, 1822;
Paragus meridionalis Becker, 1921; Paragus
monogolicus Kanervo, 1938; Paragus mundus
Wollaston, 1858; Paragus numida Macquart, 1847;
Paragus obscurus Meigen, 1822; Paragus zonatus
Meigen, 1822; Pipiza tibialis Fallén, 1817; Type
locality: Sweden]

Paragus tibialis (Fig. 10) is another species found in the
Afrotropical, Oriental and Palaearcticn regions such as
Austria, China, France, India, Iran, Japan, Kazakhstan,
Kirghizia, Mongolia, Sweden, Russia, Tajikistan,
Turkmenistan (Ghorpadé, 2014; Sorokina, 2009; Yang
et al., 2020; Dousti, 2023). It favours drier regions.
Thompson and Ghorpadé (1988) observed part of the
material identified and recorded as Paragus tibialis are
indeed Paragus politus.

Fig. 10. Photographs of adult Paragus tibialis.
Courtsey: https://inaturalist.org

Paragus tibialis is also a polyphagous species that
hunts 17 aphid species feeding on 20 plant species
across 10 states/union territories in India, creating 30
tri-trophic associations (Table 1), predominantly in
Uttarakhand (11 triplets), then in West Bengal (5
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triplets) and Assam, Karnataka, Kerala, and Meghalaya
(each 4 triplets). The intricate tri-trophic relationships
in India are outlined below.

1. Aphis clematidis Koch, 1854
- Clematis buchananiana DC. - Uttarakhand
(Ghosh et al., 1985)

2. Aphis craccivora Koch, 1854
- Phaseolus vulgaris L. - Jammu and Kashmir
(Bhat and Bhagat, 2017)

3. Aphis fabae Scopoli, 1763
- Pyrus communis L. - India (Sarkar and
Chakrabarti, 2015)

- Rumex nepalensis Spreng. - Uttarakhand
(Debnath, 1991)

4. Aphis gossypii Glover, 1877
- 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)

5. Aphis kurosawai Takahashi, 1921
- Artemisia vulgaris L. - Uttarakhand
(Debnath, 1991)

6. Aphis spiraecola Patch, 1914
- Bidens pilosa L. - West Bengal (Agarwala et
al., 1983)

- Unknown plant - Assam (Rao, 1969);
Karnataka (Rao, 1969); Kerala (Rao, 1969);
Meghalaya (Rao, 1969); West Bengal (Rao,
1969)

7. Aphis(Toxoptera) aurantii Boyer de Fonsc., 1841
- Camellia sinensis (L.) Kuntze - Assam (Das,

1974); Karnataka (Radhakrishnan and
Muraaledharan, 1995); Kerala
(Radhakrishnan and Muraaledharan, 1991);
Tamil Nadu (Muraleedharan and
Radhakrishnan, 1989; Radhakrishnan and
Muraaledharan, 1993)

8. Capitophorus formosartemisiae
- Artemisia vulgaris - Uttarakhand (Ghosh et al.,
1985)

9. Eriosoma lanigerum (Hausmann, 1802)
- Malus domestica (Suckow) - Uttarakhand
(Ghoshetal., 1985; Chakrabartietal., 1988)
10. Melanaphis sacchari (Zehntner, 1897)
- Unknown plant - Assam (Rao, 1969);
Karnataka (Rao, 1969); Kerala (Rao, 1969);

Meghalaya (Rao, 1969); West Bengal (Rao,
1969)

11. Myzus persicae (Sulzer, 1776)
- Unknown plant - West Bengal (Rao, 1969)

12. Pemphigus (Pemphigus) mordwilkoi
Cholodkovsky, 1912

- Populus ciliata Wall. ex Royle - Uttarakhand
(Debnath, 1991)

13. Rhopalosiphum maidis (Fitch, 1856)

- Sorghum bicolor (L.) Moench - Uttar
Pradesh (Chaudhary and Singh, 2012);
Karnataka (Rao, 1969); Kerala (Rao, 1969);
Meghalaya (Rao, 1969); West Bengal (Rao,
1969)

- Triticum aestivum L. - Uttar Pradesh
(Tiwari et al., 2024)

- Unknown plant - Assam (Rao, 1969)

14. Sappaphis sp.
- Cotoneaster bacillaris Wall. ex Lindl. -
Uttarakhand (Debnath, 1991)

15. Sitobion miscanthi (Takahashi, 1921)
- Triticum aestivum L. - Uttarakhand (Debnath,
1991)

16. Unidentified aphid
- Osbeckia crinita Benth. - Meghalaya (Rao,
1969)

H. Paragus yerburiensis Stuckenberg, 1954 [Type
locality: Sri Lanka]

Paragus yerburiensis (Fig. 11) is distrtibuted in the
Palaearcticn regions such as India, Nepal, and Sri
Lanka (Ghorpadé, 2014; Dyola et al., 2024). It is a
small hover fly species, mainly black with tergites 3-5
ranging from red-orange to dark yellow. The species
has uniquely furred eyes featuring vertical stripes of
contrasting hues.

Fig. 11. Photographs of adult Paragus yerburiensis
(F). Courtsey: https://inaturalist.org
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Its larvae are also polyphagous, consuming 11 aphid
species that infest 13 plant species across 7 states in
India (Table 1), primarily in Karnataka (10 triplets),
followed by West Bengal (7 triplets) and Assam (5
triplets). The tri-trophic associations of the species in
India are detailed below.

1. Aphis craccivora Koch, 1854
- Cajanus cajan (L.) Millsp. - Karnataka
(Joshi et al., 1997)

- Lablab purpureus (L.) Sweet - Karnataka
(Joshi et al., 1997)

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

- Vigna unguiculata (L.) Walp. - Assam
(Agarwala et al., 1984); Karnataka (Joshi et
al., 1997); Tamil Nadu (Agarwala et al.,
1984); Uttar Pradesh (Agarwala et al.,
1984); Uttarakhand (Rao, 1969); West
Bengal (Agarwala et al., 1984)

2. Aphis gossypii Glover, 1877

- Gossypium hirsutum L. - Karnataka (Jalali et
al., 2000)

- Gossypium sp. - Assam (Agarwala et al.,
1984); Karnataka (Rao, 1969); Tamil Nadu
(Agarwala et al., 1984); Uttar Pradesh
(Agarwala et al., 1984); West Bengal
(Agarwala et al., 1984

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

3. Aphis odinae (van der Goot, 1917)
- Anacardium occidentale L. - Karnataka
(Mulimani and Rajanna, 2014)

4. Aphis spiraecola Patch, 1914

- Bidens pilosa L. - Assam (Agarwala et al.,
1984); Tamil Nadu (Agarwala et al., 1984);
Uttar Pradesh (Agarwala et al., 1984); West
Bengal (Agarwala et al., 1982)
5. Aphis (Toxoptera) aurantii Boyer de Fonsc.,
1841

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

6. Aphis (Toxoptera) citricidus
- Unknown plant - Karnataka (Ghorpadé, 1973)

7. Cerataphis brasiliensis (Hempel, 1901)
- Areca catechu L. - Karnataka (Vanavasan,
2008)

8. Melanaphis sacchari (Zehntner, 1897)

- Sorghum bicolor (L.) Moench - Odisha
(Patnaik and Bhagat, 1976; Patnaik et al.,
1977)

- Zea mays L. - Odisha (Patnaik and Bhagat,
1976; Patnaik et al., 1977)

- Unknown plant - Karnataka (Ghorpadé,
1973)

9. Myzus persicae (Sulzer, 1776)

- Solanum melongena L. - West Bengal (Rao,
1969; Satpathi and Mandal, 2006)
10. Myzus persicae nicotianae Blackman, 1987
- Nicotiana tabacum L. - Assam (Agarwala et
al., 1984); Tamil Nadu (Agarwala et al.,
1984); Uttar Pradesh (Agarwala et al.,
1984); West Bengal (Agarwala et al., 1984)

11. Uroleucon (Uromelan) compositae (Theobald,
1915)
- Unknown plant - Karnataka (Ghorpadé, 1973)

[III] Species of Sphaerophoria Lepeletier and
Serville, 1828
The genus Sphaerophoria comprises 73 valid species

and is widely distributed on all continents but is
common in North America, Europe, Asia and Australia
(GBIF Secretariat, 2025). Sphaerophoria species are
smaller and slender with body brightly coloured,
sometimes completely black. Ten species of the genus
were recorded in India (Sengupta et al., 2016);
however, the aphid prey is known only for following 5
species:  Sphaerophoria bengalensis Macqaurt,
Sphaerophoria indiana Bigot, Sphaerophoria
macrogaster (Thomson), Sphaerophoria philantha
(Meigen) and Sphaerophoria scripta (Linnaeus). The
most polyphagous of them, Sphaerophoria indiana,
feeds up on 15 species of aphids feeding on 20 species
of plants, whereas Sphaerophoria scripta feeds up on
13 species of aphids feeding on 27 species of plants.
All these species are recorded on 22 species of aphids
infesting 41 species of food plants in 15 states/union
territories of India (Table 3). Most of the tri-trophic
associations (triplets) of Sphaerophoria species are
reported in Jammu and Kashmir (18 triplets) followed
by West Bengal and Uttarakhand (15 triplets each),
Uttar Pradesh (11 triplets), Manipur (10 triplets) and in
other states 1-9 triplets (Fig. 12).
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Table 3: Number of species of Sphaerophoria preying on aphids infesting different number of host plants in
different states/union territories of India.

Sl. No. | Predator species Number of
Species of Species of Triplets States/union
aphid preys host plants territories

1. Sphaerophoria bengalensis 3 5 5 2
2. Sphaerophoria indiana 15 20 31 11
3. Sphaerophoria macrogaster 1 1 1 1
4. Sphaerophoria philantha 1 1 1 1
5. Sphaerophoria scripta 13 27 30 6
6. Sphaerophoria spp. 7 5 11 5

Total 22 41 79 15
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Fig. 12: Map showing the number of tri-trophic associations (triplets) of Paragus species preying on different
species of aphids in different states/union territories of India. No species of the predators was recorded in the
red shaded states/union territories of India.
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A. Sphaerophoria bengalensis Macqaurt, 1842 [syn.
Sphaerophoria flavoabdominalis Brunetti, 1915]
Sphaerophoria bengalensis (Fig. 13) is somewhat
yellowish hover fly distributed in Afghanistan,
Bangladesh, China, India, Iran, Japan, Korea, Nepal
and North Caucasus (Ghorpadé, 2015; Subhan and
Shah, 2016; Yanget al., 2020; Dyola et al., 2024).

Fig. 13: Photographs of adult Sphaerophoria
bengalensis. Courtsey: https://inaturalist.org.

In India, it is distributed in 10 states/union territories
(Mitra et al., 2015) but only 2 species of aphids feeding
on 5 food plant species are known as its prey in Gujarat
and Jammu and Kashmir.

1. Aphis gossypii Glover, 1877
- 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)

2. AphispomiDe Geer, 1773
- Malus domestica (Suckow) Borkh.

and Kashmir (Bhagat et al., 1988)

- Jammu

3. Aphis punicae Passerini, 1863
- Punica granatum L. - Jammu and Kashmir

(Mohi-ud-din et al., 2019)

B. Sphaerophoria indiana Bigot, 1884
Sphaerophoria indiana (Fig. 14) is noted for its long

body, vivid hues on its head, thorax, and abdomen,
and a prominent, dome-shaped male terminalia.
Although many species exhibit yellow or vivid
markings, a few possess ablack abdomen.

Fig. 14: Photographs of adult Sphaerophoria indiana.
Courtsey: https://inaturalist.org

It is distributed in Oriental and Palaearctic India,
Japan, Nepal and Pakistan (Ghorpadé, 2015; Shehzad
et al., 2017; Yang et al., 2020; Dyola et al., 2024). In
India, it has been documented in 16 states/union
territories (Mitra et al., 2015), but aphid preys are
known only in 11 states. It is the most polyphagous
species within the genus, feeding on 15 aphid species
that invade 20 food plant species, resulting in 31 tri-
trophic associations as detailed below (Table 1).

1. Acyrthosiphon pisum (Harris, 1776)
- Pisum sativum L. - Himachal Pradesh

(Rahman, 1940)

2. Aphis craccivoraKoch, 1854
- Solanum melongena L.
(Satpathi and Mandal, 2006)

- West Bengal

3. Aplus gossypii Glover, 1877
Brassica oleracea L. var. botrytis - Bihar

(Prakash and Rani, 2015); Manipur (Devjani
and Singh, 1998; Singh etal., 2002)

- Solanum melongena L. - West Bengal

(Satpathi and Mandal, 2006)

4. Brachycaudus (Brachycaudus) helichrysi
(Kaltenbach, 1843)
- Prunus persica (L.) Batsch - Uttarakhand
(Debnath, 1991)

5. Brevicoryne brassicae (Linnaeus, 1758)
- Brassica juncea (L.) Czern. - Punjab (Kumar et
al., 1988); Uttarakhand (Debnath, 1991)

- Brassica oleracea L. var. botrytis - Bihar
(Prakash and Rani, 2015); Himachal Pradesh
(Sharma et al., 2020; Palial et al., 2025);
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Manipur (Devjani and Singh, 1998); Uttar
Pradesh (Tiwari etal., 2024)

- Brassica oleracea L. var. capitata - Manipur
(Bijayaetal., 1996; Singh et al., 2002)

- BrassicarapaL.-Punjab (Kumaretal., 1987)

6. Hyalopterus gracilis (Walker, 1852)
- Prunus sp. - Jammu and Kashmir (Bhagat and
Masoodi, 1988)
7. Hyalopterus pruni(Geoffroy, 1762)
- Prunus domestica L. - Jammu and Kashmir
(Bhagat and Lone, 1984)
8. Liosomaphis himalayensisBasu, 1964

- Berberis aristata DC. - Uttarakhand (Debnath,
1991)

9. Lipaphiserysimi(Kaltenbach, 1843)

- Brassicajuncea (L.) Czern. - Punjab (Sharma et
al., 1997)

- Brassica oleracea L. capitata - Manipur (Bijaya
etal., 1996)

- Brassica oleracea L. var. botrytis - Bihar
(Prakash and Rani, 2015); Manipur (Devjani
and Singh, 1998; Singh et al., 2002); Uttar
Pradesh (Tiwarietal., 2024)

- Brassica rapa L. - Punjab (Kumar et al., 1987);
Uttarakhand (Debnath, 1991)

- Sinapis sp. - Delhi (Agarwala et al., 1984);
Punjab (Agarwala et al., 1984); Uttar Pradesh
(Agarwalaetal., 1984)

10. Lipaphis pseudobrassicae (Davis, 1914)

- Brassica juncea (L.) Czern. - Punjab (Kumar et
al., 1988)

11. Macrosiphum (Macrosiphum) rosae (Linnaeus,

1758)

- Rosasp. - Uttarakhand (Debnath, 1991)

12. Melanaphis sacchari(Zehntner, 1897)

- Sorghum bicolor (L.) Moench - Odisha (Patnaik
etal., 1977)

- ZeamaysL.-0Odisha (Patnaik et al., 1977)

13. Myzus persicae (Sulzer, 1776)

- Brassica juncea (L.) Czern. - Punjab (Kumar et
al., 1988)

- Brassica oleracea L. var. botrytis - Bihar
(Prakash and Rani, 2015); Himachal Pradesh
(Sharma et al., 2020); Karnataka (Rao et al.,
1969); Manipur (Devjani and Singh, 1998;
Singh et al., 2002); Uttar Pradesh (Tiwari et
al.,2024)

- Brassica oleracea L. var. capitata - Manipur
(Bijayaetal., 2006)

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

- BrassicarapaL.-Manipur (Bijayaetal., 2001);
Uttarakhand (Debnath, 1991); Punjab (Kumar
etal., 1987); Uttar Pradesh (Tiwari et al., 2024)

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

- Solanum melongena L. - Uttar Pradesh (Tiwari
et al., 2024); West Bengal (Satpathi and
Mandal, 2006)

- Solanum tuberosum L. - Uttarakhand
(Debnath, 1991)

14. Myzus persicae nicotianae Blackman, 1987

- Nicotiana tabacum L. - Delhi (Agarwala et al.,
1984); Punjab (Agarwala et al., 1984); Uttar
Pradesh (Agarwalaetal., 1984)

15. Sitobion miscanthi (Takahashi, 1921)
- Triticum aestivum L. - Uttarakhand (Debnath,

1991)
C. Sphaerophoria macrogaster (Thomson, 1869)

[syn. Melithreptus hirayamae Matsumura,
1916; Melithreptus shibatensis Matsumura,
1916; Melithreptus takasagensis Matsumura,

1916; Mesograpta pallida Bigot, 1884;
Mesograpta quinquevittata Bigot, 1884;
Sphaerophoria kerteszi Klocker, 1924;
Sphaerophoria koreana Bakowska, 1964;
Sphaerophoria poonaensis Joseph, 1967;

Syrphus macrogaster Thomson, 1869]

Sphaerophoria macrogaster (Fig. 15) is distinguished by
its elongated body, bright colours on its head, thorax,
and abdomen. It displays yellow and black markings on
the abdomen. It is distributed in Australia, China, India,
Japan, Nepal, North Korea and Sri Lanka (Ghorpadé,
2015; Yangetal., 2020; Dyola et al., 2024).

!f ; '1‘ \

Fig. 15: Photographs of adult Sphaerophoria
macrogaster. Courtsey: https://inaturalist.org
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In India, it is distributed in 12 states/union territories
(Mitra et al., 2015; Thangjam et al., 2019), but only a
single species of aphid was observed as its prey in
Karnataka as mentioned below.

1. Aphis gossypii Glover, 1877
- Gossypium hirsutum L. - Karnataka (Jalali et
al., 2000)

D. Sphaerophoria philantha (Meigen, 1822) (Fig. 16)

Fig. 16: Photographs of adult Sphaerophoria
philantha. Courtsey: https://inaturalist.org

1. Aphis gossypii Glover, 1877
- Lycopersicum esculentum L. - Madhya Pradesh

(Netwal etal., 2023)

E. Sphaerophoria scripta (Linnaeus, 1758) [Musca
invisito Harris, 1780; Musca libatrix Scopoli, 1763;
Musca menthastri Linnaeus, 1758; Musca scripta
Linnaeus, 1758; Sphaerophoria brunettii Joseph,
1967; Sphaerophoria invisio (Harris, 1780);
Sphaerophoria invisito (Harris, 1780);
Sphaerophoria menthastri (Linnaeus, 1758);
Sphaerophoria reducta Lucas, 1969; Sphaerophoria
scutellata Portevin, 1909; Sphaerophoria strigata
Staeger, 1845; Sphaerophoria violacea Santos
Abreu, 1924; Type locality: Sweden]

Sphaerophoria scripta (Fig. 17), often referred to as the
long hoverfly, is a cosmopolitan species and is
distributed in all geographical regions (Ghorpadé,
2015). It is a small to medium-sized hover fly with a
long, narrow body, transparent wings, and a pattern of
yellow and black bands.

Fig. 17: Photograph of adult Sphaerophoria scripta.
Courtsey: https://inaturalist.org

The larvae of Sphaerophoria scripta are also a
polyphagous predator devouring 13 species of aphids
feeding on 27 species of plants with 30 tri-trophic
associations in 6 states/union territories of India (Table
3). The detailed account is given below.

1. Aphis craccivoraKoch, 1854

- Lablab purpureus (L.) Sweet - Uttar Pradesh
(Tiwari et al., 2024); West Bengal (Agarwala et
al., 1982; Agarwalaetal., 1984)

- Phaseolus vulgaris L. - Jammu and Kashmir
(Bhatand Bhagat, 2017)

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

- Solanum Iycopersicum L. - Jammu and
Kashmir (Bhat and Bhagat, 2017)

- Solanum melongena L. - Jammu and Kashmir
(Bhat and Bhagat, 2017)

2. Aplus gossypii Glover, 1877
Capsicum annuum L. - West Bengal (Agarwala
etal.,1982)

- Capsicum frutescens L.
(Agarwalaetal., 1984)

- Cucurbita maxima Duchesne - Jammu and
Kashmir (Bhat, 2008)

- Fagopyrum kashmirianum Munshi - Gujarat
(Bhatetal., 1986)

- Fagopyrum tataricum (L.) Gaertn. - Gujarat
(Bhatetal., 1986)

- West Bengal
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- Solanum melongena L. - Gujarat (Bhat et al.,
1986); Jammu and Kashmir (Bhat, 2008); Uttar
Pradesh (Tiwarietal., 2024)

Aphis pomiDe Geer, 1773

- Malus domestica (Suckow) Borkh.
and Kashmir (Khan et al.,
Shah, 2018)

Brachycaudus (Brachycaudus) helichrysi

(Kaltenbach, 1843)

- Ageratum conyzoides L. - West Bengal
(Agarwalaetal., 1982; Agarwalaetal., 1984)

Brevicoryne brassicae (Linnaeus, 1758)

- Uttarakhand

- Jammu
2016; Khan and

- Brassica juncea (L.) Czern.
(Ghoshetal., 1985)

- Brassica oleracea L. var. acephala - Jammu and
Kashmir (Bhat and Bhagat, 2017)

- Brassica oleracea L. var. botrytis - Jammu and
Kashmir (Bhat, 2008; Bhat and Bhagat, 2017);
Uttar Pradesh (Tiwarietal., 2024)

- Brassica oleracea L. var. capitata - Jammu and
Kashmir (Bhat, 2008; Bhat and Bhagat, 2017)

- Brassica oleracea L. var. gongylodes - Jammu
and Kashmir (Bhat, 2008; Bhat and Bhagat,
2017)

- Brassica sp. - Jammu and Kashmir (Ahmad and
Bhat, 1986)

Eriosoma lanigerum (Hausmann, 1802)

- Malus domestica (Suckow) Borkh. -
Uttarakhand (Maurya, 2011)

Liosomaphis himalayensis Basu, 1964

- Berberis asiatica DC. - Uttarakhand (Ghosh et
al., 1985)

Lipaphis erysimi (Kaltenbach, 1843)

- Brassica juncea (L.) Czern. - Assam (Das,
2020); West Bengal (Ghosh, 1983)

- Brassica napus L. - Jammu and Kashmir (Bhat
and Bhagat, 2017)

- Brassica nigra (L.) K. Koch - West Bengal
(Agarwalaetal., 1984; Chakrabartietal., 2012)

- Brassicarapa L. - Jammu and Kashmir (Ahmad
and Bhat, 1986; Bhat and Bhagat, 2017); Uttar
Pradesh (Tiwari et al., 2024); Uttarakhand
(Bishtetal., 2001; 2006)

9. Macrosiphum (Macrosiphum) rosae (Linnaeus,

1758)

- Rosa sp. - Uttarakhand (Ghosh et al., 1985);
West Bengal (Raychaudhuri et al.,, 1979;
Agarwalaetal., 1982)

10.

11.

12.

13.

Mollitrichosiphum (Metatrichosiphon) nandii

Basu, 1964

- Alnus nepalensis D. Don - West Bengal
(Agarwalaetal., 1982)

Myzus persicae (Sulzer, 1776)
- Solanum tuberosum L. - Uttarakhand (Ghosh
etal., 1985)

Sitobion miscanthi (Takahashi, 1921)
- Triticum aestivum L. - Uttarakhand (Ghosh et
al., 1985)

Sitobion rosaeiformis (Das, 1918)
- Rosa sp. - West Bengal (Agarwala, 1983;
Agarwalaetal., 1982)

FE. Sphaerophoria spp.
It may account more than one species in different
states.

1.

Aphis craccivora Koch, 1854
- Solanum melongena L. - West Bengal (Satpathi
and Mandal, 2006)

Aphis gossypii Glover, 1877
- Solanum melongena L. - West Bengal (Satpathi
and Mandal, 2006)

Brevicoryne brassicae (Linnaeus, 1758)
- Brassica oleracea L. var. capitata - Nagaland
(Walunibaetal., 2016)

L1paph15 erysimi (Kaltenbach, 1843)
Brassica oleracea L. var. capitata - Nagaland
(Walunibaetal., 2016)

- Brassicarapal. - Bihar (Karthik etal., 2022)

- Unknown plant - Karnataka (Agarwala et al.,
1984)

Myzus persicae (Sulzer, 1776)
- Brassicarapal.-Bihar (Karthik etal., 2022)

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

- Unknown plant - Karnataka (Agarwala et al.,
1984)

- West Bengal

Rhopalosiphum padi (Linnaeus, 1758)
- Triticum aestivum L. - Himachal Pradesh
(Dixitetal., 2019)

Sitobion avenae (Fabricius, 1775)
- Triticum aestivum L. - Himachal Pradesh
(Dixitetal.,2019)
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