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ABSTRACT

The agriculture sector has a major contribution to India’s overall economy. However, crop
production accounts with numerous constraints because of biotic and abiotic factors. Pest damage
and pollination services are two crucial factors among several others. Integrated Pest Management
techniques involving the use of natural enemies are now used to combat pests which are safer to
pollinators too. Pollination is important in agriculture and is a fundamental pillar of crop production.
Effective pollination leads to an increase in crop and seed production along with improvement in its
quality. Insect pollinators maintain a diverse range of orchard, agricultural, horticultural and forage
crop production. Bees are well-known pollinators among insects but there has been concern about
their decline due to the rise of globalization, changes in the geography, and application of new
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agriculture practices. As a result, diversification systems for pollinators and pest control are
becoming increasingly crucial. After bees, syrphids are a noteworthy category of pollinators. Adult
syrphids are significant pollinators with high floral visiting rates and pollen carrying capability, while
young larvae serve as natural biological control agent (predator) to lower aphid numbers in the
field. The vast majority of species are terrestrial, with only a few being aquatic or inhabiting
exceptionally damp habitats. However, the larvae of various species inhabit diverse habitats where
they act as predators of sucking pests (feeding upto 1200 aphids during this stage), as scavengers,
as mycophagous insects and also survivors under heavily polluted water. Because of their diverse
habitat, hover flies are less affected by urbanisation and modern agriculture. They are vital to
humans because they have multiple beneficial roles as pollinators, biological control agents,
decomposers and bioindicators. The inclusion of extra floral assets to the crop is another
conservation biological control approach for encouraging an array of natural enemies
encompassing predatory pollinators like hoverflies. Even so, picking of flower species is mostly
dependant on visiting interests with inadequate consideration paid to the relationship among these

helpful insects liking and performance as well.

Keywords: Syrphids; biocontrol; pollination; India; geography; urbanisation.

1. INTRODUCTION

Crop production is hampered by numerous biotic
as well as abiotic factors. Pest damage and
pollination service are the two most critical
factors. Pest damage has been a major issue
since the beginning of mankind. Pesticides have
mostly been used to combat them when they
cross beyond the ETL. With the advancement of
knowledge, pests are now dealt with using
integrated pest management techniques.
Utilising biologically controlled natural enemies is
a significant as well as preferred approach in IPM
as the crops and the environment have
benefitted from it because of its specificity, and
low toxicity towards non-target organisms,
environment and human beings. Pollination is
critical for maintaining ecosystem balance and is
a framework of agriculture production,
connecting agriculture to the life cycle. Since
plants are completely dependent on carriers to
convey pollen at the time of cross pollination,
pollinators play a crucial role in the process of
crop yield. An increase in quality and quantity in
pollination services has contributed significantly
to the economic sector (Breeze et al., 2011), (Gill
et al., 2016), (Hristov et al., 2020). Pollination by
honey bees, native bees and flies generates
billions of dollars each season and contributes
between $ 361 and $ 577 bilion to annual
revenue worldwide (Lautenbach et al., 2020).
However, the main causes of declining wild bee
pollinators are habitat degradation, landscape
changes, modern agricultural techniques and
acceleration in urbanization (Bates et al.,2011),
(Wahengbam et al.,2019). Flies are crucial to
crop vyield and pollination in India firstly
demonstrated by (Kapil and Jain, 1980).

Historically, research has been concentrated on
species that are exceptional at a single function
such as honeybees for pollination or parasitoid
wasps for pest management. While investigation
on species capable of providing multiple services
at the same time will be more efficient in today’s
time. Syrphid flies are one of the most well-
known dual service suppliers (Syrphidae:
Diptera) (Omkar, 2016). Syrphid flies also
referred to as hoverflies or flower flies (Hassan et
al., 2019) and are the third most diversified taxon
in the Neotropics While (Amorés et al., 2010)
female hoverflies utilize pollen to complete their
ovarian development (Doyle et al., 2020). adult
hoverflies are able to hover on flowers, which
serve as both mating locations and supplies of
nectar and pollen (Kevan, 2002). Hoverflies are
especially fascinating since they can be used for
both pollination and pest control (Kenneth et al.,
2024). Aphids are regarded as pests because of
their damaging effects on plants and migratory
hoverflies are ferocious predators of these
insects while they are young. As they get older,
adult hoverflies pollinate flowers while feeding on
their nectar. Hoverflies ability to imitate wasps
and bees is one of their most intriguing
characteristics. They serve to ward off predators
like birds and other insects like dragon flies by
resembling these stinging insects with their black
bodies. Hoverflies however, are stingless and
innocuous. Hoverflies are a totally different order
of insects than bees and wasps, therefore this
mimicry is a type of protective adaptation
(Mandela, 2024). Certain significant fly families,
including Syrphidae (flower flies), Bombyliidae
(bee flies), Empididae (dance flies), Acroceridae
(small-headed flies), Apioceridae (flower-loving
flies) and Nemestrinidae (tangle-vein flies) have
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been known to exist since the late Jurassic or
early Cretaceous period, according to fossil
evidence (Mitra and Banerjee, 2007). The flies
are distributed globally except Antarctica with
over 6000 species under 200 genera described
globally till so far (Qiao et al.,2004, Brown et
al.,2009, Thompson et al.,2010, Rotheray and
Gilbert, 2023, Evenhuis and Pape, 2023,
Miranda et al,2013, Ghorpadé, 2014,
Anonymous, 2023). Out of which about 357
species of 69 genera have been documented in
India (Pape and Thompson, 2016). In addition to
their strong ability for biological management of
aphid pests to avert economic dangers (Colley
and Luna, 2000). they have been identified as
the second most important pollinators helping in
cross pollination of a number of plants (Shah et
al., 2014). Within the suborder Cyclorrhapa of the
order Diptera, the series Aschiza contains the
superfamily Syrphoidae. The syrphidae family
consists of three subfamilies: Syrphinae,
Milesiinae and Microdontinae. Members of the
Syrphinae make up a large proportion of
aphidophagous syrphids (Joshi and Ballal, 2013).
Certain  hoverfly species have restricted
distributed ranges due to their inclination towards
particular habitats, whereas others exhibit
extensive distribution ranges across various
ecosystems (Sengupta et al., 2016). Since, they
significantly —affect the density of aphid
populations, which are a pest of several forest
trees, field crops, vegetables, and flowers are
considered a vital category of valuable insects
(Speight and Lucas, 1992), (Inouye et al.,2015).
Aphids (Aphidoidea) and other soft bodied
arthropods like thrips and caterpillars are mostly
preyed upon by the Syrphinae, Pipizinae and
Eristalinae larvae (Skevington and Dang, 2002).

Serrato Paragus serratus formerly known as
Paragus (Pargus) serratus and Ischiodon
scutellaris were the first two species noted by
(Fabricius, 1805) from Tranquebar, India. The
first comprehensive papers on Indian syrphidae
were published by (Brunetti, 1970a, Brunetti,
1907b, Brunetti, 1908). Herve-Bazin was later
able to account some notable works on this
particular insect (Sahayaraj, 2004). Several
researchers (Joseph and Parui, 1927, Joseph
and Parui, 1986, De-Silva, 1961, Coe, 1964,
Joseph, 1967, Nayar, 1968, Bhatia and Shaffi,
2004) have also been predisposed to work on
Indian syrphidae. Recent contributions to the
taxonomy of this family have been made by
number of workers (Ghorpade, 1981, Ghorpade,
2014, Datta and Chakraborti, 1984, Datta
Chakraborti, 1968a, Mitra et al., 2004a, Mitra et
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a., 2004c, Mitra et al., 2005, Mukherjee et al.,
2006, Mitra et al.,2008, Mengual and Ghorpade,
2010, Mitra et al.,2015), (Sengupta et al., 2016).
Few philopatric species might be employed as
biodiversity indicators at the microhabitat level
however hoverflies are often migratory species
that make them ideal bioindicators on landscape
scales (Talasova et al.,2018). The data of a
variety of biotic and abiotic variables pertaining to
hoverfly communities have been broadly
demonstrated supporting the idea of developing
a number of conservation measures (Shebl et
al.,2008) that can assist in preventing the
extinction of numerous species of wild
vegetation, protecting crop yield declines and
maintaining ecological balance (Rotheray and
Gilbert, 2011).

One of the most significant pollinators of
cauliflowers is Diptera according to recent
research by (Sharma et al., 1974, Kakkar, 1981,
Tewari and Singh, 1983, Priti and Sihag, 1997. In
Himachal Pradesh, 71 insect species on carrot
blossom in 1989 belonged to 31 families and 8
orders discovered (Goyal et al., 1989). Flies are
the subsequent most efficient pollinators of
carrots (Sihag, 1986). After Hymenoptera,
accounting maximum diversity even exceeding
Hymenopterans in tropical areas, Diptera are
most likely the subsequent prevalent order of
flower visiting insects and pollinators (Inouye,
2001). The foremost distinguishing trait
that sets these species apart is the emergence of
spurious vein or false vein with some
exceptions in genera Graptomyza and
Paragodon. Syritta flaviventris on the other hand
is located between the third (R4 + 5) and fourth
(M1 + 2) longitudinal veins of the wings
extending longitudinally and slightly diagonally
(Vockeroth, 2001, Sengupta et al., 2018, Reddi,
1993).

In India honey bees are not that much attracted
to cashew due to low nectar yields (Reddi, 1993).
During the investigation he observed 37% of flies
visiting cashew flowers compared to only 12% of
bees. He claims that yield can be increased by
maintaining fly population in cashew orchards. 60
percent Diptera species among the five major
pollinator species of ber, Zizyphus mauritiana
discovered (Dhara and Tandon, 1993).
Additionally, two species of fly pollinators in
Gujarat were described by (Mitra et al., 2002). for
Zizyphus mauritiana. For pollination of mango
blossoms, a simple and rapid method of
breeding flies demonstrated (Sharma et al.,
1998).
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One-third of all syrphid species are
aphidophagous  (aphid  predating).  Adult
members of many of these species have
developed specific aphid-finding mechanisms
(such as ability to recognise pheromones on their
prey), making aphidophagous syrphids possible
biological measures for aphids in agricultural
sector (Mizuno et al.,1997, Dib, 2010). The
predatory nature of syrphid larvae has prompted
research in to the possibility of using syrphids as
a component in integrated pest management
(IPM)  program. IPM programs seek to
incorporate a variety of pest control tactics in
order to lower the usage of pesticides and
minimize the harm caused by pests. Aphids are a
crucial part of integrated pest management
because they encourage natural enemies (such
as syrphid larvae) to prey on or parasitize pests.
This process is known as biological control.
Although key objective of biological management
is to minimize the damage done by pests to
levels beneath the threshold for economic
damage, even if the pest will not entirely
disappear (Rotheray and Gilbert, 2011).

2. GENERAL BIOLOGY

Hover flies like bees are beneficial to gardens
and an important pollinator. The entire
metamorphosis of a flower fly, including the egg,
three larval stages, puparium and adult is
involved in development (Dib et al.,2010)
Females lay oblong, slightly curved eggs that are
greyish to white measuring 1mm or less in length
near or within aphid colonies and are commonly
found singly near food for emerging larvae (Joshi
and Ballal, 2013).

The appearance of syrphid larvae varies
depending on the environment in which they feed
(Brunetti, 1923). The majority of larvae resemble
maggots with no actual legs that taper towards
the head. With three larval instars, the maggots
are predators of aphids (Graham and Gilbert,
2011). Depending on the stage and species, the
size of the opaque skin and body content visible
through thin integument ranges from 5 to 20 mm,
and a variety of colours with majority having
yellow longitudinal stripe on the back (Coe,
1964). Because of a slender, respiratory
appendage at the back that can measure several
times the length of the body, rat-tailed maggots
are aquatic larvae of some species (e.g., Eristalis
tenax). Certain species resemble molluscs are
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dome-shaped, spherical, and usually brown with
patterns resembling a net or mesh that they use
to dwell in ant nests and eat the ant brood (Mitra,
2015). Fly larvae have three pairs of abdominal
appendages but no true legs. Prolegs are fleshy,
leg-like  appendages on the abdomen;
nevertheless, most predaceous syrphids and
aphid feeder larvae lack them, however the
appearance of appendages might be given by
the segmented, creviced body. Six different pairs
of prolegs are present in the larvae of species
(e.g., Eristalis) that feed on microorganisms and
decomposing organic debris (Brunetti, 1907b,
Brunetti, 1908). The lengthy breathing tube on
the rear of drone fly larvae, often referred to as
ratting maggots allows them to survive in
extremely contaminated water (Brunetti, 1923).

In most species, pupation takes place in the
integument of the last instar, which hardens and
takes on a teardrop form. Ant predator pupae,
such as those of the (Microdon species) are
similar in shape and size to larvae. Pupa are
pear shaped, oblong and can be green or dark
brown in colour (Bugget al., 2008). The flies
complete one or more generations in a year,
depending on the species; some have a long
flight season while others overwinter as adults.
Not all hoverfly larvae are predators; some
inhabit social insects as scavengers e.g.,
Volucella genus members found in
bumblebee nests, Microdon genus members
found in ant or termite nests and other species
found in decaying plants (Datta and
Chakraborti, 1985). Narcissus fly larvae feeds
roots, stems and bulbs despite the fact that they
do not result in significant losses (Lavoipierre,
2007).

Adults range in size from robust to slender (4-
25mm) long. The broad head which has huge
eyes and conspicuous antennae, is at least as
wide as the abdomen. Many adults resemble
wasps or stinging bees due to their black bodies
with orange, yellow, or white bands or stripes
(Coe, 1964). While some species such as
Microdon species are primarily blackish to brown
or brilliant to dark greenish, others, like the
brown, metallic blue or green, yellow species, are
primarily brown. Eristalis tenax adults are hairy,
stout, black and brown similar to male drones.
The adults are frequently observed hovering and
nectaring at flowers while larvae have a diverse
diet (Knutson et al, 1975) some feed on



Rashid et al.; Int. J. Plant Soil Sci., vol. 36, no. 11, pp. 8-22, 2024; Article no.lJPSS.125053

o @ ®

N

Predatory Larva

Fig. 1. Life cycle of Syrphid fly
(This image has been taken from a review paper Dual ecosystem services of syrphid flies (Diptera: Syrphidae):
pollinators and biological control agents. by Dunn et al., 2020)

decaying organic materials while others are
insectivorous (Brunetti, 1907b, Brunetti, 1908).
Adults consume nectar and transport pollen from
blossom to blossom while maggots feed on
numerous sucking insect pests benefiting the
crops with both pollination and prevention of
pests (Schneider, 1969). Eristalis tenax, the
drone flies, resemble wasps and bees through
batasian mimicry yet do not harm other species
(Golding et al., 2005, Thomson, 2013,
Anonymous, 2019b). As syrphids have a diverse
habitat which makes them less affected by
landscape than bee pollinators. (Sommaggio,
1997, Sommaggio and Burgio, 2014, Zheng et
al.,, 2019). established that syrphid species can
be utilized as bio-indicators for calculating
biodiversity loss and the success of restoration
and conservation initiatives.

3. ECONOMIC IMPORTANCE

Syrphidae are well known for providing
environmental benefits. These small insects
perform a crucial part in pollination and they
pollinate numerous blossoms (Larson et al.,
2001). Syrphidae also serves as biological
control agents. Numerous larvae of the
Syrphidae family fed on pest insects including
leafhoppers, aphids and coccids. As a result,
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they have been discovered to control pest
populations in agricultural fields (Bulganin et
al.,2015). The predaceous larvae of Episyrphus
balteatus are remarkable from an economic
perspective because they effectively suppress
aphids such as Aphis gossypii Glover, Aphis
craccivora Koch, Lipaphis erysimi (Kalt.), Myzus
persicae (Sulzer) and Macrosiphoniella sanborni
(Gillete) acting as the predator’'s usual food
source (Raina et al., 2005).

4. SYRPHID AS BIOAGENTS

One long-term remedy to the pest control
problem is the use of natural enemies as
biological control agents. Natural enemies are
able to adapt to the dynamics of pest populations
and coevolve alongside pests (Omkar, 2016).
For biological pest control of aphids, predatory
syrphid larvae offer promising alternatives
(Kotwal et al.,, 1984, Singh and Mishra, 1988,
Radhakrishnan and Muraleedharan, 1993,
Tenhumberg and Poehling,1995, Brewer and
Elliott, 2004, Freier et al., 2004, Haenke et al.,
2009, Nelson et al., 2012. Since they proliferate
quickly at high numbers, aphids are a
challenging pest to control (Almohamad et al.,
2009) causing immense economic harm to the
global food production industry (Blackman and
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Eastop, 2017). One of the most significant aphid
predators syrphids are recognised to control the
prey population (Ssymank et al., 2008, Wenbin et
al.,2009). The life stage and aphid density of
aphidophagous syrphid larvae determined their
voracity. In general, the most voracious is the
third larval stage (Dib et al.,2010, Arcaya et
al.,2017). An excellent characteristic of larval
voracity is that it has tendency to rise with aphid
density, potentially allowing syrphid larvae to
modify their rates of prey consumption in
response to variations in aphid population
density (Hodgkiss et al., 2019) According to
(Devi et al., 2011). different larval instars of
Episyrphus balteatus consumed prey, Liphaphis
erysimi, in rather different ways with the third
instar larvae being the most voracious feeders.
These results are corroborated by (Baskaran et
al., 2009). which documented that the third instar
larvae of four species of syrphids consumed the
most amount of prey on Aphis gossypii. The
larvae of the Syrphidae family are excellent
natural enemies of aphids and other Homopteran
insects because they are predators (Sommaggio,
1997, Sommaggio and Burgio, 2014, Beeraganni
et al.,2018). Due to their predation on aphids,
coccids, and other soft bodied insects certain
syrphid fly larvae of the key genera
Sphaerophoria, Episyrphus, Syrphus and Baccha
are crucial as bio-control agents or for
suppressing pest insects on a variety of crops
(Chandler, 1968, Chamber, 1985, Chamber and
Adams, 1986, Luna and Colley, 2008). In both
the field and the lab, Episyrphus balteatus
effectively inhibited Liphaphis erysimi
(Devi et al., 2011).

Aphidophagous hover flies are viewed as
essential natural adversaries of pests and
prospective agents for wuse in biological
management since aphids solely cause tens of
millions of dollars in crop damage annually
(Bhatti et al., 2022) Programs for managing pests
may benefit from the use of Episyrphus (Bhatti et
al,, 2022). In India 312 species of predatory
syrphidae have been recorded (Ghorpade, 1981)
and 169 species recorded in the western
Himalaya (Shah et al., 2014). The two most
significant aphid predators are syrphids and
coccinellids (Khan et al.,, 2016). Nonetheless,
there hasn’'t been much focus on research on
syrphids in agro-ecosystems (Hopper et al.,
2011). Farmers can better appreciate the
predatory role of hoverflies by identifying and
comprehending them. Hoverflies are also
innocuous to plants and crops and can deter
predators by mimicking the appearance of black

13

and yellow striped wasps (Haenke et al., 2009). It
was suggested to Kashmiri farmers that they
employ insecticides against predatory syrphids in
horticulture in a safer and more efficient manner
(Abrol, 1993). Since they resemble miniature
slugs or caterpillars, the larvae are sometimes
mistaken for pests. They grope and find their
food by lifting their heads and swinging back and
forth, then they grip and suck the contents of the
carcass and abandon it. Certain syrphid species
recognize their prey by scent. Hundreds of
aphids are consumed by a single larva in a
month. Certain species have been reported to
consume upto1200 aphids in their larval stages,
hence controlling 70-100 % of the aphid
population (Lavoipierre, 2007, Bugg et al., 2008).

According to (Asante, 1997) reported that 21% of
the time, hover flies preyed on apple wooly
aphids. Although Aphelinus mali has long been
recognised as an effective bioagent for the apple
wooly aphid, studies on predator exclusion
studies in apple orchards have shown the
significant functions played by other predators,
including coccinelids, syrphids and mirids
indicating that A. malialone did not significantly
contribute to control (Walker, 1985) One of the
vital natural enemies used to control aphids is
Eupeodes corollae (Fabricius), a member of
family Dipteranidae and order Diptera whose
larvae feed on aphids (Wang et al.,2017).
Previous studies have looked at the feeding,
mating, and spawning habits of hoverflies as well
as the spawning and larval predation habits of
mature Eupeodes corollae adults (Karelin, 1980).
However, the majority of researchers focus on
taxonomic and molecular analysis of hoverflies,
while a small number of researchers have
conducted focused studies on hoverfly spawning
locations (Marinoni and Thompson,2003, Von et
al., 2006).

5. POLLINATION BY SYRPHID FLIES

Syrphid flies represent the most important
pollinators of a diverse range of flowers in the
forest, agriculture and plants from the wild
(Inouye et al., 2015, Doyle et al., 2020) and they
can provide an equivalent quantity of pollination
services like bees under certain circumstances
(Ellis et al., 2017). Pollen is carried in greater
quantities by bees while hover flies are capable
to make up for this by making more visits
(Wahengbam et al., 2019). because of
morphological characteristics such as hairiness
and size (Rader et al.,2011, Phillipset al.,2018).
Despite these physical limitations, few syrphid
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species are just as successful at pollination as
other insects, such as wild bees and honey bees
(Rader et al.,2009, Rader et al.,2011, Rader et
al., 2016) and can transport comparatively high
guantities of pollen grains (Phillips et al., 2018)
For instance, when visiting Brassica rapa var.
chinensis, the syrphid species Eristalis tenax just
likely to make contact with the stigmatic surfaces
as honey bees, and both of them deposited a
comparable quantity of pollen on the stigmas of
virgin blossoms. However, since honey bees are
more abundant, they are a more effective
pollinator on the whole (Rader et al., 2009).
While bees (Apidae and Halictidae) may solely
transport viable pollen up to 300 meters,
however few syrphidae species may transmit
viable pollen up to 400 meters. At 200 m fly
species of (Stratiomyidae and Syrphidae)
families transport compared to bee species of
(Apidae and Halictidae) families nevertheless, at
100 m, flies sustained substantially extra
massive pollen than bees. These findings show
that syrphid flies can effectively carry pollen and
it may surpass honey bees (Apidae) and they
may even be able to do it over greater distances.
Therefore, in an agricultural situation, a diverse
array of pollinating insects with differing rates of
dispersal can encourage pollen movement and
gene flow across the landscape (Rader et al.,
2011). Although most hover fly species are not
picky eaters, some are, including Cheilosia
albitarsis visit exclusively Ranunculus repens
(Haslett, 1989). Flower colour, shape, pollen and
nectar availability, shelter and prey availability all
influence attractiveness (Sutherland et al., 1999,
Colley and Lun, 2000). Syrphid flies are
pollinators linked to the spring blooming season
in the oriental region. They are extremely rare to
be found in hot and arid regions of Asia during
the summer and winter, when many species of
flies like to visit white and yellow actinomorphic
flowers (Sajjad and Saeed, 2010) Furthermore,
there are differences in the way different species
consume pollen. Large densely haired species
long, spirally grooved bristles, short proboscis,
and unbranched hairs ingested 99% of
anemophilous pollens while small, sparsely
haired species with unbranched hairs, simple
bristles, and long proboscis ingested pollens only
from nectar-bearing flowers. Most members of
the Acroceridae and Syrphidae families use hairs
with branching or curled tips to gather pollen
(Holloway, 1976).

Foraging behaviour of E. balteatus revealed a
liking for greater nectar amounts while showing
no behavioural changes in response to rising
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pollen percentages (Sutherland et al., 1999).
Hover fly adult is dependent on floral sources for
energy in the form of nectar rich in proteins, lipids
and pollens rich in vitamins (Faegri and Vander,
2013). Plant characteristics, body size, and
evolutionary relatedness all affect floral visitation.
Based upon plant traits an analysis of flower
visiting rates in three sub families; Eristalinae,
Pipizinae and Syrphinae showed that the number
of visits in Eristalinae rose with plant height.
Larger species were shown to be independent of
floral size, while the size of the inflorescence was
found to be positively correlated with tiny species
across all three subfamilies. All subfamilies have
different preferences for flower colours such as
Eristalinae highly favour white and yellow
flowers, while Syrphinae don’t care what colour
flowers are (Klecka et al.,2018). These
pollinators influence the fruit quality and setting.
Eristalis tenax pollinates sweet pepper, resulting
in an increase in seed set and fruit weight, which
confers beneficial qualities (Jarlan et al., 1996).

In Himachal Pradesh, many species of dipterans
belonging to the genera Musca sp, Orthellia sp
(Family: Muscidae), Eristalis (Family: Syrphidae),
Scaeva (Syrphidae) were observed (Mishra and
Kumar, 1993). During the study, it was recorded
that Sphaerophoria, Episyrphus, Ischiodon,
Mezanostoma belonging to family Syrphidae
were the frequent visitors to mustard proved to
be the dominant pollinator after bees. After
Hymenoptera, Diptera was discovered to be the
most significant pollinator of onions (Kumar et al.,
1985). Among onion flower visitors (Priti, 1998).
Dipteran species out number Hymenopterans in
strength. Even in Apples syrphids (Diptera) are
thought to represent the key insect pollinators
(McGregor, 1976, Free, 1993, Bangyu et
al., 1997, Batra, 1997).

In a study investigated by (Kumar et al., 2017).
examined the distribution of major syrphid fly
species in western Uttar Pradesh and discovered
that marmalade hoverfly, also recognised as
Episyrphus balteatus (De Geer) hovered
adjacent to flowers of a variety of plants such as
mustard, beans, chrysanthemum, brinjal, and
marigold. This kind of insect has also been
mentioned by numerous authors from all across
India. Additionally, Himachal, Punjab, Jachh,
Southern India, Maharastra and Karnataka have
recorded its cases (Lingappa et al., 2014). In the
Meerut region, other species i.e. Ischiodon
scutellaris was discovered hovering near the
flowers of various plants such as cowpea,
marigold, mustard, paper flower, mango and
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tomato. Karnataka has also yielded reports of
this species ((Lingappa et al., 2014, Puttannavar,
2004). It was found that Eristalis taphicus
hovered about the blossoms of a variety of plants
such as mustard, rose, brinjal, mango, paper
flower, marigold, candytuft, coriander and
tomato. Hovering near the blossoms of various
plants such as cowpea, marigold, candytuft and
tomato were found to be Paragus sp. This finding
is consistent with the findings of (Joshi et al.,
1997).isolated syrphid species from various parts
of India. Eristalis tenax was discovered hovered
about the blossoms of various plants including
mustard, mango, paper flower, marigold,
candytuft and tomato. Syrphus sp. was
discovered hovered over cowpea, mustard, rose,
marigold and tomato. There have also been
reports of this species from India (Bisht et al.,
2001, Prabhakar and Roy, 2010). Hovering
around the blooms of a variety of host plants
such as chickpea, paper flower and marigold
were observed to be Bombyliidae. A high
diversity of insects belonging to Diptera and
Hymenoptera group has been recorded to
pollinate some major crops. More studies on this

should be conducted to record the
maximum diversity, their host range and
behaviour.

6. PROMOTING SYRPHID FLIES

The advancement and maintenance of

ecologically useful species relies on techniques
in agriculture, topography and vegetation.
Dispersal of organism and declination of
pollinators is greatly caused by global warming
(Wahengbam et al., 2019). The use of flowering
vegetation closest to crops is a prudent biological
management method that enhances natural
enemies’ performance (Landis et al., 2000). The
significance of floral resources for an array of
natural enemies, including various parasitoid
species and predators like coccinellidae,
chrysopidae and syrphidae has been thoroughly
documented (Jervis et al.,1993, Al-Doghairi and
Cranshaw, 1999). Several studies have found
that Diptera family makes a positive contribution
through the inclusion of blossoming plants to the
crop which significantly enhance their time period
and effectiveness causes reduction in aphid
density and crop damage (Hickman and Wratten,
1996, Pineda and Garcia, 2008, Mitra et
al.,2005). Pollinator friendly plants on farms
provide beneficial ecosystem services.
Establishing sweet alyssum in apple growing
fields and collards increases syrphid populations
that assists in pollination and decreased aphid
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infestation (Ribeiro and Gontijo, 2017) In
California, it has been observed that growing 1 to
2 alyssums per 50 lettuce transplants effectively
lures aphid predators (Brennan, 2015). Lettuce
aphid is effectively controlled by increased
syrphid  population by the presence of
blossoming plant strips including coriander and
chrysanthemum in iceberg lettuce (Pascual et al.,
2006). Syrphid fly population densities are
negative via temperature and humidity but
positive with flower abundance (Sajjad et al.,
2010). Dispersal of syrphid flies is affected by
landscape and barriers so to achieve a better
ecosystem service, advantageous to pollinators,
efficient planning of farm layout should be done.
After realising that pollination serves as the
several vital services creating adequate
technigues to conserve these pollinators
biodiversity and their diverse group rendering
free services to the human beings through
habitat conservation and urban planning should
be in main focus which ultimately results in
improving food security (Mitra and Banerjee,
2007).

7. CONCLUSION

The most extensively utilized form of chemical
management delivers greater economic returns
in addition to some other inputs however has
recently been critiqued for its negative impacts,
particularly for disrupting the harmony of the
environment. Syrphidae are biotic predatory
insects as well as significant pollinators second
to bees. The fly not only pollinates flowers by
hovering over them but their larva is also
predaceous on sucking insect pests. Open
blooms pollinated by bees occasionally generate
smaller number of seeds each plant than syrphid
pollinated flowers. Syrphid flies can outnumber
bees at flowers. If there are no bees, these little
flies can completely pollinate some flat, open and
easily accessible blooms. Some crops can be
pollinated almost as effectively by syrphid flies as
bees. Adopting fly- friendly agricultural measures
to promote population will ensure ecologically
friendly pest management besides enhancing the
quality of numerous plant features such as fruit
setting, seed weight, productivity, and so on
through pollination. However, if the dual effect of
syrphids is properly exploited and their
incorporation into IPM practices turns out well,
there could possibly be a monetary incentive to
take in to consideration their inclusion in an area
beside their sole service giving contemporaries
(e.g. honey bee). Syrphids with their twin
functions in pollination and pest management,
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could be valuable allies in efforts to establish
agriculture sustainability.
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