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Abstract 

Hoverflies (Diptera: Syrphidae) are one of the most ecologically important and taxonomically diverse 

groups of dipteran insects known for their function as pollinators, biological control agents and ecosystem 

stabilizers. Adult hoverflies are important pollinators in both natural and agricultural ecosystems owing 

to their close association with flowering plants while the larval stages feed on diverse substrate types 

including aphidophagy, saprophagy and phytophagy. In mountain ecosystems with a humid climate e.g. 

the Central Himalayas, Syrphidae represent an important alternative pollinator group where at times bee 

activities are less. The steep altitudinal gradients, heterogeneous habitats and rich floral diversity of 

Central Himalaya provide a conducive environment for several syrphid species to thrive. Altitude, 

vegetation composition, climate and the availability of floral resources exerted strong influence on 

hoverfly abundance and distribution in this region. This review aims to present the biology, life cycle, 

floral visiting behaviour of Syrphidae as well as its role in pollination efficiency and ecosystem services 

with special emphasis on the Central Himalayan Ecosystem.  
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Introduction 

Hoverflies (Diptera: Syrphidae) are one of the largest and most tropically diverse families 

among dipterans, including around 6000 described species across ≈200 genera worldwide. 

Except in Antarctica and those few extreme arid desert ecosystems, they occur in nearly all 

biogeographical regions. Members of the family Syrphidae are well-known as hoverflies for 

their impressive ability to remain suspended in mid-air during flight; they are also known as 

flower flies, due to their close association with flowering plants. It is traditionally divided into 

three large subfamilies: Syrphinae, Eristalinae and Microdontinae that have unique ecological 

or larval feeding habits. A total of 366 species from 77 genera under 13 tribes and four 

subfamilies were recorded from India alone, suggesting significant diversity in the Indian 

subcontinent (Sengupta et al.,2024) [46]. Syrphidae contributes significantly to ecological 

balance, and are highly beneficial for agriculture (Rader et al.,2016) [42]. Adult hoverflies are 

significant pollinators of wild and refined plants as they often forage on nectar and pollen from 

flowers. However, in many bionetworks, particularly temperate and high-elevation territories 

where bee richness is low, hoverflies are important first liner pollinators (Cowgill et al., 1989) 

[13]. They are especially important pollinators in fragile mountain ecosystems where climatic 

conditions frequently restrict the activity and diversity of other insect pollinators (Sutherland 

et al.,1999) [56]. In addition to acting as pollinators, the very young stages of many species are 

larval and help in biological control (Schneider,1969) [44]. Aphid feeding larva that demolish 

aphids and other agricultural pests openly address the problem of crop loss and decrease 

reliance on pesticides. Saprophagous larvae contribute to decomposition and nutrient cycling, 

while some are also associated ecologically with myrmecophily and saproxylic behaviour. 

Central Himalaya, that is also one of the high biodiversity hot spots of the world with steep 

altitudinal gradients, highly heterogeneous habitats and multitude of floristic resources (Mani, 

1968) [36]. Elevation ranges vary in temperature, humidity, composition of vegetation and 

topography, all of which have strong effects on the 
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distribution and abundance of insect fauna including 

Syrphidae (Mani, 1968) [36]. The climate and geography of the 

Central Himalayas comprise multiple habitat types including 

forest edges, alpine meadows, grasslands, orchards, 

riverbanks and agricultural landscapes that is most suitable 

for hoverfly microhabitats as well as flower resources overall 

life processes. Mid-elevations have a greater variety of 

flowering plants, and this amplified plant accessibility 

perhaps results in higher profusion and variety of hoverflies 

(Branquart & Hemptinne, 2000) [6]. As many syrphid species 

are known to be cold tolerant, having a rapid life cycle and 

flexibility in foraging behaviour; they can be well adapted to 

the montaine and alpine environments (Singh et al.2018) [49]. 

For the past several years, anthropogenic interferences like 

habitat destruction, change in pattern of land-use, application 

of large amount pesticides and climate fluctuations have 

rigorously impacted pollinator assortment and profusion 

throughout mountain ecosystems. The survival and 

ecological functioning of hoverflies are compromised due to 

changing flowering phenology, diminishment of floral 

resources and microhabitats (Ball & Morris, 2015) [4]. Most 

syrphids are sensitive to environment disturbance, which 

makes them candidates for the bioindicators of ecosystem 

health and habitat quality. To this end understanding the 

ecology, distributional patterns, floral associations and 

ecosystem services of Syrphidae is important for biodiversity 

conservation and pollinator management practices in 

sustainable agricultural systems in Himalayan ecosystems by 

2030. 

This review intends to provide a brief overview of biology, 

floral visiting behaviour, pollination role, altitudinal 

distribution, agricultural importance and conservation 

perspectives of Syrphidae with special emphasis on Central 

Himalayan ecosystem. The review underscores the ecological 

importance of hoverflies in natural and human-modified 

landscapes, contributions to biodiversity conservation, 

pollination services and biological control and continues by 

analyzing major threats influencing hoverfly diversity and 

abundance in alpine landscapes 

 

Biology and Life Cycle  

The body of Syrphidae is divided is divided into 3 parts- head, 

thorax and abdomen. Like all other Dipterans, it has one pair 

of wings and three pairs of legs. Syrphidae can be 

distinguished from other Dipterans by presence of distinctive 

spurious vein running parallel between 3rd (R3) and 4th (R4) 

vein in its wings. The average size of body can vary between 

4- 25 cm. The colour of the body varies from black to ombre 

yellow. The male Syrphidae can be distinguished from 

female Syrphidae by the presence of holotypic eyes whereas 

female has dichoptic eyes.  

The life cycle of Syrphidae is divided into 4 stages - egg, 3 

larval stages, pupa with puparium and adult stage. According 

to Chandler, (1968) [10] eggs are laid nearby the host’s 

colonies. Female Syrphidae searches site for oviposition such 

as on leaves, soil. Eristalinae oviposits its egg near the aquatic 

bodies. According to Awadallah et al. 1980 [3]- 

aphidophagous Syrphidae population lays eggs before the 

aphid population increases in number. 2 weeks duration is 

required for eggs to hatch. Most of the species of Syrphidae 

larval stages are free living and are voracious predators upon 

Hemiptera. The larva of Syrphidae feeds on different types of 

food. On the basis of its diet the larva of Syrphidae can be 

aphidophagous (70% of subfamily Syrphini), saprophagous 

(some members of Subfamily Syrphini and Subfamily 

Eristalinae), phytophagous (some members of Subfamily 

Syrphini). 

Aphidophagous Syrphidae feeds upon crop pest belonging to 

Hemiptera and has biocontrol role of pest management. 

Saprophagous Syrphidae belonging to the subfamily 

Eristalinae, feeds upon the dead and decaying materials and 

provides ecological service as decomposers. Subfamily 

Microdontinae feeds upon ants. Some species feed upon 

rotten woods are saproxylic. Among all the three larval 

stages, 3rd instar larva are voracious feeders due to their 

comparatively large body size. 

Adults of almost all known syrphid species feeds on nectar, 

pollen and honeydew too except for more than 400 species of 

Microdontinae. Nectar provides carbohydrates which 

provides energy for survival while pollen provides lipids, 

minerals and amino acids that allow sexual maturation and 

gametogenesis (Schneider, 1969; Gilbert, 1981; Haslett, 

1989) [18, 21, 44]. Female hoverflies need to balance the intake 

of both nectar and pollen. 

 

Floral Visiting Behaviour 

Since adult hoverflies feeds upon nectar and pollen, selection 

of flower is important aspect. Selection of flowers for nectar 

is more prominent in case of Syrphidae than bees. Simple 

optimal foraging theory states that Syrphidae visit most 

abundant and rewarding flowers (Waser 1986; Haslett., 1989; 

Cowgill et al., 1989) [13, 21, 58]. To select flowers hoverflies 

relies upon visual floral cues such as size (Conner and Rush, 

1996; Sutherland et al., 1999), shape (Gong and Huang, 

2009) and color (Sutherland et al., 1999) [12, 20, 56] and nectar 

availability of flowers. Eristalinae have strong preference for 

white flowers, Pipizinae have strong preference for white and 

yellow flowers, whereas Syrphinae does not have any color 

preference. 

The foraging activity of anthophilous Diptera is affected by 

the weather. The pattern of flower foraging is affected by 

various environmental constraints such wind speed, 

cloudiness, rainfall, humidity, temperature. The activity of 

foraging depends upon the temperature as some insects uses 

solar basking to warm up their thoracic regions for flight 

activities (Kevan 1975) [32]. The size and the temperature 

together play important role. Hoverflies remain active 

throughout the day (Brunetti, 1923) [7]. Large flies can be 

overheated and dehydrated during high temperature so they 

avoid foraging during warmest part of day (Willmer & Unwin 

1981) [59] whereas smaller flies are highly reflective, cannot 

forage when insolation is lower and they begin to forage 

when temperature begins to rise. Smaller flies have higher 

cooling rate which allows them to move towards cooler shade 

when necessary, therefore it can forage during the warmest 

part of the day (Maier & Waldbauer 1979) [35]. Large and 

relatively non reflective species can forage during early 

morning and evening and thus displays bimodal pattern of 

foraging.  

Rain and wet fogs halt the foraging activity of Syrphidae 

(Levesque & Burger 1982). Sunlight and temperature 

positively elevate visitation rate whereas rain declines 

visitation rate of Diptera in case of Alpine vegetation. (Inouye 

& Pyke 1988) [27]. Syrphidae seldom visits the flower during 

cloudy weather (Levesque & Burger 1982). During rain, flies 

hide beneath the petals (Kevan 2007) [31]. However, Maier & 

Waldbauer (1979) [35] observed that Syrphidae remains active 

during partly cloudy weather. Weather has effects on 
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seasonal and temporal patterns of foraging activity. Iler et al., 

(2013) [25], studied the effects of snowmelt and rain upon the 

activities of Syrphidae on Colardo Rocky Mountain. During 

the snowmelt Syrphidae emerged, whereas rain and snow 

ceased the activity of Syrphidae. During the year when snow 

melt was earlier than the predicted time, flower remained for 

longer duration and therefore Syrphidae were able to survive 

for longer period of time. Syrphidae arrives earlier than other 

foragers as during the morning period the quantity of nectar 

produced are comparatively richer (Faegri & van der Pijl 

1979) [16]. Pleasant & Chaplin 1983 states that the amount of 

pollen and nectar decreases as the evening approaches. 

Melanostoma and Platycherius arrive predawn for foraging 

(Ssymank., 2001) [54]. Few Syrphidae are crepuscular. The 

physiological limitation of hoverflies also impacts its activity. 

During the early afternoon many aphidophagous females lays 

eggs therefore its flight activity is low during early afternoon. 

Therefore, there is difference in distributional pattern of 

hoverflies. To adapt to changing temperature and to avoid 

competition of floral resource some Syrphidae forage during 

different hours of day. Volucella vesicularia (Curran) feed 

upon Cephalanthus occidentalis (Rubiaceae) during 

crepuscular hour. Syrphidae can range from specialist like 

long tongued flies of South Africa (Goldblatt et al., 1995) [19] 

to generalist that feed on many types of plants. However, 

hoverflies can tend to be generalist if less numbers of 

preferred flowers are present and when numbers of preferred 

flowers are prevalent they can tend to be selective feeders 

(Cowgill, Southerton and Wratten, 1993.) [14]. Male hoverflies 

are more selective than female hoverflies (Gilbert 1981) [18]. 

Syrphid species that are found in area where intensive human 

activity takes place those species are generalist. However, the 

species that are found on undisturbed habitats have higher 

number of specialist species (Ssymank., 2002) [53]. The 

specialized species are more sensitive to environmental 

changes than generalist (O’Grady et al., 2001) [38] and these 

species will exhibit rapid and measurable responses to 

landscape changes.  

 

Pollination Role of Syrphidae  

Apart from providing pest control adult hoverflies have 

specific roles for pollination except species from 

Microdontinae. As the hoverflies move from one flower to 

the next it provides a way for pollination. Among the 

Dipterans, most of the pollination service is provided by the 

Syrphidae. The adhesion of the sticky pollen to the legs and 

thorax of Syrphidae provides the opportunity for pollination. 

In case of Eristalinus arvorum (Fabricius, 1787) presence of 

dense hair in chest, abdomen and legs help in transfer of huge 

pollen load. Hymenopterans are the important pollinators 

especially bees. Apidae forms the major pollinator among 

Hymenopterans. Syrphidae exhibits Batesian mimicry. In 

comparison to bees the hoverflies are more selective. The 

pollination efficiency of bees is more in comparison to 

hoverflies because of its morphological traits such as 

hairiness and robust size. Pollination efficiency of Syrphidae 

can be assessed by the relative abundance and by 3 

parameters of foraging behavior-foraging rate, foraging 

speed and number of loose pollen grains adhered to body. 

However, some syrphids can relatively carry similar number 

of pollen grains as bees. Eristalis tenax deposits a similar 

amount of pollen to stigma of virgin flowers as bees. Jauker 

and Wolters (2008) [28] assessed the pollination efficiency of 

Syrphinae Episyrphus batleatus (De Geer 1776) that 

demonstrated that aphidophagous hoverfly significantly 

increased seed set and yield of oilseed rape closer to that of 

bees of some small honeybee colonies. Pollinator efficiency 

of bees is measured by seed set formed after a single visit of 

pollinator to virgin flower. However, in case of non-bee 

pollinators the measurement of pollinator efficiency is done 

after pollinators visit flowers multiple times. Fontaine et al 

2005 [17] demonstrated that in case of plants community with 

open flowers pollination efficiency of hoverflies are more 

than that of bees. In New Zealand, it has been seen that 

Eristalis tenax (Linnaeus, 1758) transfers a similar number of 

pollen grains as honeybees to stigmas of pak choi and onions 

(Rader et al., 2009; Howlett et al., 2017) [24, 43].  

Pollination efficacy cannot only be determined by visitation 

rate because there are many species that has high vegetation 

rate but actually do transport very little pollen. According to 

Herrera 1987, Herrera 1989, Tepedino et.al. 2011 [22, 23, 57] the 

pollination efficacy is influenced by mainly three factors- 

visitation rate, floral constancy and amount of pollen carried 

on visitor’s body. Since pollinator efficacy varies among 

different species of Syrphidae, therefore pollinator efficacy 

must be measured for different species. Pollen collected by 

hoverflies should be estimated from dorsal head, anterior 

head, ventral head, dorsal thorax, ventral thorax, dorsal 

abdomen, ventral abdomen (Tepedino et al.,2011) [57]. 

Usually, Eristalinae carry large pollen loads whereas 

Toxomerus and Syrphinae carries small pollen load. Even 

though the pollination efficiency is lower than bees generally, 

Syrphidae acts as alternative pollinator in high altitudinal 

regions. With increase in altitudes the population of bees 

decreases however hoverflies form the dominant pollinator in 

high altitudinal regions. In high altitude areas the distribution 

of Syrphidae is at unimodal peak at middle elevation (Peter 

et al., 2016). According to Sengupta (2024) [39, 46]; after 

unimodal peak at middle elevation, the distributional pattern 

of hoverflies shows sharp decline in rate of pollinating 

species with increasing elevations, except for the few 

specialized species that can survive in harsh climate number 

of insects population decreases. Even in higher altitudinal 

region the major dominant pollinator is Syrphidae. It is to be 

noted that among bees Bombus are found in higher altitudinal 

regions. According to the research done by Sommaggio et al., 

2022 [51] regarding altitudinal gradients in Dolomiti Bellunesi 

National Park (Italy) the Syrphidae population found in 

montane regions are not the subset population of lower 

regions but are of different species such as Cheilosia grisella 

(Becker,1894),Cheilosia laeviseta (Claussen,1987), 

Platycheirus manicatus (Meigen,1822), and Sphaerophoria 

fatarum (Goeldlin, 1989) These species are found in higher 

altitudes. Eristalis himalayensis (Brunetti, 1908) [8] is 

endemic to higher altitudinal region of Indian subcontinent. 

 

Syrphidae in Central Himalayan Ecosystem 

The distribution and abundance of species in Himalayas 

depend upon two important factors the prevailing ecological 

factors associated and the distribution of the insects in the 

past. Most of the high altitudinal species have evolved in situ. 

The distribution of insects within the same mountains with 

change in altitude also varies because of the difference in 

ecological conditions prevailing. The active dispersal of 

insects is limited due to the difference in prevailing 

ecological conditions. The discontinuity of the mountains, 

ruggedness of mountains affects the movement or dispersal 

of the insects. The distribution of insects depends upon the 
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distribution of vegetation, the composition of vegetation and 

the various characters of the floral. The distribution as well 

as dispersal of insects are limited by various factors such as 

ecological specialization of insects, the prevailing climatic 

conditions, the physical barriers, floral composition as well 

as upon edaphic factors. The rocks which on weathering 

produces nutrient rich soil and higher water holding capacity 

sustains the livelihood of more faunal montane diversity of 

insects in comparison to the rocks which on weathering 

produces nutrient poor soil. Rocks such as sandstone, 

eruptive rocks, calcareous marl or shale which weathers 

faster provides nutrient rich soil whereas acidic rocks such as 

dolomites, quartzite, quartz rich sandstones weathers slower 

as a result produces nutrient poor soil. The distribution of 

insects is also affected by the steepness of the mountain. The 

faunal diversity of the insects is more on the gentle slopes as 

in comparison to steeper slope. (Mani M.S., 1968) [36]. 

The vertical distribution of mountain region insects is 

characterized by the progressive decrease of insect 

abundance with increase in altitude, variable width of the 

altitudinal range of distribution, the dominant zones of insects 

in different altitudes as well on the altitudinal stratification of 

species. With increase in altitude the forest line also decreases 

as a result the abundance of the insect species decreases. 

Local factors also have effect on the rate of fall of abundance 

of species. Variation is seen even in the presence of the deep 

gorge; it pushes the upper limit of forest higher and results in 

continuous snow cover during summer. The difference in rate 

of decrease of abundance of different group of insects is 

observed which result in uneven distribution of species. With 

increase in the elevation, partial or complete replacement of 

lowland species is done by species that are not observed at 

lowland. Sometimes, overlapping of species occurs. As one 

ascends higher species are replaced by numerous others and 

further replacement of species takes place as one ascends to 

higher altitude. On the Himalayas the species abundance and 

composition are different from 2000-2500 m than 3000-3500 

m altitudes. The species composition and abundance of 4000-

4500 m is also quite different from other altitudinal ranges. 

(Mani M.S., 1968) [36]. 

One of the most important features of horizontal distribution 

of insect species is concentration of species in isolated, 

discontinuous patches. The species of high alpine zone of 

mountain region sometimes found around the single summits 

or ridges of mountains. Patchy, non- random and aggregative 

behavior of high altitudinal insect species is other the 

characteristic feature of horizontal distribution of insect 

species. Many species aggregate together in isolated patches 

and concentrate around summit and ridges of mountains. The 

concentration of species in small isolated patch can be 

considered as bioindicator species of the locality. (Mani M.S., 

1968) [36]. 

The altitudinal distribution of Syrphidae changes rapidly in 

Himalayas due to the difference in vegetation along the 

altitudes are differentiated into lowland of Central Himalayas 

includes tropical and subtropical vegetation, subalpine and 

alpine vegetation. The diversity of Syrphidae changes rapidly 

along short distance. The rate of decrease in abundance of 

insects varies within same mountain as well as with different 

mountains with the increase in the altitude. At a height 

beyond 2300 meter above sea level the height of trees 

decreases compared to the lowland as well as shrub types of 

plants begins to the dominate the landscape (Sharma et al., 

2017). According to Sinha et al 2022 [48, 50], highest number 

of Dipterans are found between 1500m - 2500 meter where 

there is presence of large number of flowering plants. 

Kearns 1992 [30] states that Dipterans are thought to be active 

foragers in cold and wetter climates making them suitable 

pollinator for montane-alpine environment. The life cycle of 

Syrphidae is of nearly 35 days. The cold tolerance and short 

duration of life cycle of Syrphidae makes it suitable for 

survival in Central Himalayan Ecosystem. The abundance of 

flowering plants in altitudinal range between 1500-2500 m 

provides suitable floral resources for adult Syrphidae. Above 

2500 meter above sea level the abundance of Rhododendron 

is more and the environment is windy therefore foraging 

activity is rare.  

The diverse habitats in Central Himalayas include forest 

edges, agricultural fields, grasslands, forest, river banks that 

has abundance of floral resources. Throughout their life 

cycle, hoverflies use various types of microhabitats ranging 

from compost heaps, tree barks and herbaceous plants for 

laying eggs (Ball & Morris, 2015) [4].  

 

Role in Agriculture and Ecosystem Services 

In Central Himalayas the major crops grown are buckwheat, 

coriander, mustard, mandarin oranges, avocadoes, plums, 

peaches, kiwis, broccoli, ginger plants, cinchona, capsicum, 

strawberry etc. Broccoli (Brassica oleracea), Ginger plants 

(Zingiberaceae), tea plants depend upon the pollinators for 

cross pollination. Syrphidae act as pollinator for oilseed rape, 

buckwheat, turnips, pear, field bean, kiwi, strawberry, coffee 

(Rader et al., 2016) [42]. Syrphidae pollinates cornflower, 

alyssum, coriander, mint (Dunn et al., 2020) [15]. Glasshouse 

cultivation of sweet pepper has been successfully conducted 

using Syrphidae as pollinator (Inouye, 2015) [26]. Controlled 

pollination of Allium has been done using Syrphids (Inouye. 

2015) [26]. Greenhouse grown horticultural crops such as 

melon and strawberry when pollinated by hoverflies results 

in improved seed quality (Li et al, 2023) in cold regions. 

Syrphidae plays significant role for pollination of the 

Broccoli, Ginger plants, tea plants, Kiwi, Capsicum, Red 

cabbage, open centered Dahlias, Primroses, Hydrangea, 

orchids such as Dendrobium, mustard, strawberries. 

Syrphidae helps in increasing the productivity of seed 

quantity in mandarin orange, avocado, plums, peach trees, 

strawberry. Thus increasing, the crop yield of crops. 

Aphidophagous larval hoverflies consumes aphids and thrips, 

thus help in biological control of pest. The impact of 

Syrphidae as biological control depends upon relationship 

between the consumption efficiency of aphidophagous larval 

Syrphidae and the increase in number of pest (Bombosch, 

1963) [5]. Female hoverflies orient its egg depending upon the 

odor of honeydew of crops. As the population of aphids 

increases exponentially, Syrphidae should be introduced 

earlier. The flower shape, color, phenology of blooming 

period of flower, quality and quantity of nectar has impact on 

the hoverflies to act as a biological control (Colley & Luna., 

2000) [10].  

 

Threats and Conservation 

Various environmental and anthropogenic activities lead to 

decline in diversity and abundance of species. Intensive land 

use such as habitat degradation, fragmentation, use of 

pesticides leads to decrease in floral resources and ultimately 

leads to pollinator loss (Seibold et al., 2019, Millard et al., 

2021) [37, 45]. Apart from decline in pollinator population, the 

health and performance of pollinator individual are 
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negatively impacted (Straub et al., 2023) [55]. Fragmentation 

of landscapes or the loss of connectivity results in gene 

isolation, genetic inbreeding eventually leading into loss of 

genetic diversity. Land use changes such as conversion of 

natural habitat land into agricultural land results in loss of 

maintenance of genetic connectivity eventually leading to 

inbreeding depression due to the lack of genetic 

differentiation (Jha, 2015) [29]. Landscape barrier such as 

mountains and oceans often leads to loss in genetic 

connectivity. Allendorf 1986 [2] in his study highlighted that 

loss of genetic diversity make the pine hoverflies more 

vulnerable to diseases outbreak.  

Climatic shift also affects the species richness. Survival 

ability of species of hoverfly depends upon the macroclimatic 

set of the region (Alencar et al., 2026) [1]. Temperature is one 

of the most important variable of climate. Global warming 

results in overall elevated temperature eventually causing the 

range shift of organism towards high elevation and altitude. 

Climatic shift causes changes in the phenology and 

abundance of hoverfly species. Climatic shift affects the 

floral resources eventually affecting the diversity and 

abundance of species as well as affects the growth and 

ecology of the Syrphidae. Due to various anthropogenic 

activities and change in morphological traits as a response the 

population of hoverflies are negatively impacted. Therefore, 

conservation of species as well as maintenance of the habitats 

are equally important. For example, aphidophagous species 

are affected by landscape structure. Landscape 

complementation patches for larval development and patches 

for adult requirement that is floral density is required to 

maintain the pool of hoverflies. The abundance and richness 

of hoverflies depend on various factors such as abundance of 

floral density, microhabitat for larval development, quality of 

pollen and nectar. Abundance of hoverflies varies according 

to ecological group. According to Primack, 2008, Soulé 1991 
[41, 52], establishing protected areas is one of the most common 

conservative strategies. However, many times establishment 

of only protected areas and failure to monitor the conservative 

sites has failed to conserve the species. Many species are 

found abundantly outside the conservation area. For 

conservation of species the identification of habitat and 

designation of protected area network and establishment of 

prime hoverfly area is essential (Vujic et al., 2016). 

Understanding the ecology of hoverflies is essential for 

maintenance of protected areas. 
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