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Introduction: The order Diptera (true flies) is a group of two winged insects, deriving its name from 

the Greek word diptera (di meaning two and ptera: meaning wings), coined 2000 years ago by the 

Greek philosopher Aristotle and espoused by Linnaeus in 1744. One of the most speciose, 

morphologically diverse, and biologically inventive groups of organisms, they make up 10-15% of the 

known animal species. The flies are instantaneously familiar because they are omnipresent, 

cosmopolitan in their distribution, and directly pertinent to human society. They are deadly vectors of 

dreaded diseases like malaria, dengue, kala-azar, yellow fever, and sleeping sickness, while at the 

same time they are helpful pollinators, bio-controllers, and nutrient recyclers in agrarian and wild 

ecosystems. They are major detectors of cadavers and carcasses, providing useful information 

regarding time of death, manner of death, and localization of the dead, playing an important role in 

forensics and criminology. Diptera also acts as model organisms (Drosophila) in the field of genetics 

for the past century and are key players in the nascent field of evolutionary developmental biology in 
stthe 21  century. The overwhelming impact of flies on human civilization is hard to underestimate. A 

typical adult fly is stout with a muscular three segmented thorax (pro, meso, and meta thorax), a pair of 

legs in each segment and one pair of mesothoracic membranous wings. The second pair of metathorcic 

wings are reduced to highly specialized, club shaped halters, which serve as the balancing organs to 

maintain stability in the flight. The head has a strongly sclerotized head capsule, a pair of 3-16 

segmented antennae situated at the anterior aspect of the head between the paired compound eyes, and 

three ocelli arranged as an ocellar triangle. The anterior three segments of the head are modified into 

feeding organs with paired mandibles, paired maxillae, and unpaired labium, housed in the oral cavity 

on the ventral aspect of the head. The abdomen is markedly segmented and originally comprised of 8-9 

pregenital segments and the Terminalia, which are used during copulation. While the male treminalia 

is complex, the female Terminalia is simple and relatively less complicated. The fly larvae which 

usually occur in wet and moist habitats are scavengers, predators, parasites, parasitoids, and 

herbivores. The larvae are apodus and lack thoracic jointed appendages. The Lower Diptera 

(Nematocera) larvae are eucephalic, having a complete, fully exposed, and heavily sclerotized head 
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capsule, while the cranial sclerites are greatly reduced (hemicephalic) in orthorrhaphaous Brachycera 

and extremely reduced (acephalic), retracted into the thorax, and completely hidden in cyclorrhaphan 

Brachycera.The Diptera occur almost everywhere from high mountains to the seas, from hot deserts to 

cold ice-water in the opposite extreme. Flies in adult form can be broadly classified as terrestrial, 

aquatic, and semi-aquatic. They are found form flowers and herbages, in dry to moist heaths dunes, 

grasslands, forests, and uplands extending to the shoreline vegetation. There is variation in the habitat 

of dipterans flies, ranging from fungoid growths, dead decaying organic matter, rotten tree trunks, 

decaying wood, animal remains, inside bird nests, fresh wounds on tree trunks and animal sheds of 

horses. Sheep, goats and cattle; ants, termites, and wasp nests, human dwellings like basements, 

bathrooms, roof thatches, sewers, drains and stagnant water in potholes and ditches. This widespread 

assortment of ecosystem amenities, derivation, and distributional divergence have made dipteran flies 

indispensable parts of any global ecosystem, thus further alleviating the need to study and monitor their 

diversity patterns across different bionetworks especially across the large-scale degrading landscapes. 

Global diversity: The order encompasses more than 151,201 described species in 160 families 

(Banerjee et al.,2022) distributed globally, except open sea and inside the glaciers (Ashe et al., 1987).

Diversity in India: In India, 7414 species belonging to 1425 genera and 95 families in 2 suborders are 

recorded. 

Diversity in States:
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Endemism: 3065 species are endemic to India. High endemism is reported from West Bengal as well as 

from the northeastern state of Assam and the western Himalayan landscape of Himachal Pradesh.

Habitat: Diptera occur all over the world and occupy every terrestrial niche, in the tropics, subarctic, at 

sea level, and high on mountains. They are found in most land-biomes, including caves, deserts, tundra, 

mountain passes, forests, deserts, seashores, sandy beaches, coastal lagoons, lakes, streams, rivers, 

bogs, and fens. They are also found in areas that are polluted by industrial emissions, rotting waste, 

urban areas and cattle, horse, and poultry farms. Their habitat varies from fungoid growths, rotten tree 

trunks, decaying wood, animal remains, inside bird nests, fresh wounds on tree trunks, termite and 

wasp nests, stagnant water in potholes and ditches, and even in human dwellings like basements, 

bathrooms, roof thatches, sewers etc. However, some are predaceous, living on other insects (like the 

robber fly), some are parasites (Banerjee et al., 2021).

Ecological Significance: Diptera plays a beneficial role in the form of pollinators of crops and agents 
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for dispersal of seeds (Bee flies: Bombyliidae and Hover flies: Syrphidae). Dagger and balloon flies 

(Empididae) and Robber flies (Asilidae and Tachinidae) are predators and parasitoids and control 

diversified pest population. Diptera larvae (maggots) can be used as a safe and effective biomedical tool 

for chronic wound care, as they eradicate dead tissues to promote cell growth and healthy wound 

healing. Blowfly larvae and bluebottle larvae are produced commercially and used as bait for fish and as 

food for farmed chickens, pigs, and fish. Blowflies, Houseflies, and fungus gnats (Mycetophilidae) are 

scavengers and assist in decay. Some are instrumental in the disintegration of soil and permit the 

nutrients to mix into the humus to increase soil fertility. Flies can act as environmental bioindicators and 

as biological control agents. Fruit fly (Drosophila melanogaster) has long been used as a model 

organism in research of genetics, developmental biology, physiology, and microbial pathogenesis. On 

the other hand, there are some harmful flies. Mosquitoes (Culicidae), blackflies (Simuliidae), and 

drain-flies (Psychodidae) are vectors of major tropical diseases. Anopheles mosquitoes transmit 

malaria, filariasis, and arboviruses; Aedes carry dengue fever, yellow fever, and Zika virus; Culex carry 

lymphatic filariasis, Japanese encephalitis, and other viral diseases. Blackflies carry river blindness and 

sandflies carry leishmaniasis. Common houseflies are mechanical vectors and transmit frequent 

diseases to humans, including typhoid fever, dysentery, cholera, poliomyelitis, anthrax, leprosy, and 

tuberculosis. Flies belonging to the families Calliphoridae, Sarcophagidae, and Muscidae are 

transmitters of poliomyelitis, cholera, typhoid fever, bacillary dysentery, enteric infections, leprosy, 

tuberculosis, etc. Calliphoridae, Sarcophagidae and Phoridae are the three main families causing 

myiasis in humans and animals. Some Tephritidae (Oestridae) are gall formers, and they are obligate 

parasites of mammals. Gall midges (Cecidomyiidae), leaf-miner flies (Agromyzidae) and fruit flies 

(Tephritidae and Drosophilidae) are pests of agricultural crops and cause significant economic loss.

  

Human Significance: Diptera play a beneficial role in the form of pollinators of crops and agents for 

dispersal of seeds (Bee flies: Bombyliidae and Hover flies: Syrphidae). Robber flies (Asilidae and 

Tachinidae) and dagger and balloon flies (Empididae) are predators and parasitoids and control a 

diversified pest population. Diptera larvae (maggots) can be used as safe and effective biomedical tool 

for chronic wound care, as they eradicate dead tissues to promote cell growth and healthy wound 

healing. Blowfly larvae and bluebottle larvae are produced commercially and used as bait for fish and as 

food for farmed chickens, pigs, and fish. Blowflies, Comon houseflies, and fungus gnats 

(Mycetophilidae) are scavengers and assist in decay. Some are instrumental for the disintegration of 

soil and permit the nutrients to mix into the humus to increase soil fertility. Flies can act as 

environmental bioindicator and as biological control agents. Fruit fly (Drosophila melanogaster) has 

long been used as a model organism in research of genetics, developmental biology, physiology and 

microbial pathogenesis.
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Threatened species: Dipteran species are not assessed for IUCN threat categories.

Protected Species as per WPA (2022): Dipteran species are not listed under any schedules of Wildlife 

Protection Act (2022).

Species under CITES: Dipteran species are not listed under any appendices of CITES.

Invasive alien species: Nil

Gap areas: Indian wildlife, including different life forms, today faces a variety of threats. While 

discussing the threats imposed on the dipteran community, the most crucial of all is the migration of 

livestock herds. As well as livestock imported from the higher region, poses a serious risk of spreading 

vector borne diseases via different hematophagous flies. Besides over stalking range lands with 

livestock causing vegetation degradation, which in turn threatens the sustainability and survivability of 

pollinating and predatory dipteran populations. Climate change, on the other hand, is also imposing a 

serious threat to this dipteran diversity, both directly and indirectly.The direct consequences are the 

range shifting of dipteran flies towards the upper elevational gradient, which is no doubt a troubling 

issue. This increasing temperature globally in lower landscape is directly equivalent to the safety of 

food security of the future generation. Apart from this, the tendency of habitat alteration as well as 

shifting is gradually becoming a common practice in pollinator and predatory dipteran flies Which is 

undoubtedly going to distress the agricultural and economic status of plain land in near future. The 

increased rate of anthropogenic interference is subsequently attributes towards more pollution, a higher 

rate of livestock practicing etc. in different zones of India, which is unfortunately going to end up with 

an ecosystem with more vectors and less pollinating fly diversity. Eventually, heading towards a 

disruption of ecosystem services rendered by the dipteran fly community. To manage this problem, the 

conservation policies, need to be reviewed and reframed. For this, the gap area should be addressed in 

terms of those states where data scarcity is present in terms of dipteran community. The current 

database framing has helped to highlight those states and union territories, which are data scarce in 

terms of dipteran diversity. Also, dipteran flies, are poorly documented from many states, especially 

from Goa, Jharkhand, Tripura despite of being located in biodiverse rich northeastern range, Rajasthan 

surprisingly instead of greater geographical area, Chandigarh, Dadra Nagar Haveli, Daman & Diu and 

Lakshadweep. Many species are known only from type collection and has not been again reported for 

more than last fifty years; also, survey has not been done thoroughly in many states in the last few years 

specially during pandemic.
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