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Flies, which are or scientificially known as 
‘Diptera’ (Greek: Di means two while ptera 
means wings) are important players in the 

ecosystem, either as pollinators or nutrient recyclers. 
Examples of Diptera include mosquitoes, sewer flies, 
fruit flies, black flies, sand flies, blow flies, house flies, 
and biting midges. The members of Diptera have 
what is termed a ‘complete’ life cycle (also called 
‘holometabolous’), which indicates the presence 
of pupal stage in their development, as well a 
worm-like larvae (or grub) that is very different in 
appearance to the adult. 

Another important characteristic of Diptera is the 
presence of halteres, which are reduced hind wings 
(due to evolution) and are used as balancing organs 
during flight. It is also well known that some Diptera 
species (e.g. Anopheles and Aedes mosquitoes) trans-
mit deadly diseases such as malaria and dengue, 
which are especially common in the tropics.

Sewer Flies

Sewer flies are also known as ‘drain’ flies or ‘moth’ 
flies (see Fact Sheet on Moth flies from last issue of 
the FAOPMA Magazine). They belong to the family 

Psychodidae. The adults are generally harmless but 
can cause annoyance. The larval stage contains 
four instar (stages) and last between 9 to 15 
days depending on the species and surrounding 
temperature. The larvae feed on algae, fungi, and 
bacteria in sewage and organic sludge. The pupal 
stage does not feed and lasts between 20 to 40 
hours and remains submerged near the water 
surface. After eclosion (adults emerging from the 
pupal stage), the adults are often found around 
sewage treatment plants and public washrooms. 
The adults are weak fliers, only covering few meters 
at a time. They feed in polluted water and on flower 
nectars. 

A hospital in Germany was infested by sewer flies, 
Clogmia albipunctata, where they were found in 
shower and rest rooms in patient wards, cellar 
storage rooms, and restrooms in hospital kitchens. 
Further investigations revealed the preferred 
breeding sites included hair-clogged sinks in patient 
shower cubicles, toilets and urinals that were 
seldomly used, as well as water sources stemming 
from neglected leaking pipes (Faulde & Spiesberger 
2012). 

The same researchers also conducted another study 
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on the possible roles of moth flies as mechanical 
vectors of bacterial pathogens in the hospitals. 
Among 271 C. albipunctata adults collected, 45 
species bacterial species from 40 genera were 
isolated and identified, these included Acinetobacter 
baumannii, Aeromonas hydrophila, Bacillus cereus, 
Escherichia coli, Klebsiella pneumoniae, and 
Pseudomonas aeruginosa.  The authors concluded 
that sewer flies are potential mechanical vectors of 
bacterial pathogens associated with nosocomial 
infections (i.e. hospital-acquired infections) (Faulde 
& Spiesberger 2013). 

Other than infestations within buildings, a case 
of intestinal myiasis (i.e. infestation of live fly 
larvae in living tissues) has been reported in a 
41-year-old female Malaysian patient by larvae of 
C. albipunctata. The larvae were passed out in the 
patient’s faeces and the species were confirmed 
by a modern molecular bases test known as DNA 
barcoding (Mokhtar et al. 2016). Note that it is 
possible that environmental contamination could 
take place when sewer fly larvae are recovered from 

faeces collected in toilet bowls 
or from the floor.   

Fruit Flies

Fruit flies (Diptera: 
Drosophilidae) are also called 
‘vinegar’ flies or ‘pomace’ 
flies. This family consists of 
approximately 4,000 species 
and around 80 genera. These 
should not be confused with 
another group of fruit flies 
which is placed under the 
family Tephritidae, which 
contain many species of 
economic important as 
they attack fruit yet to be 
harvested (Tephritidae can be 
differentiated from the family 
Drosophilidae by having 
distinct wing patterns such as 
stripes or spots). 

The drosophilid fruit flies 
are relatively small in size, 
between 2.5-4.5 mm. The eyes 
of the adults are usually red, 

and they are frequently found around decaying 
vegetation and fruits. These fruit flies are primarily 
nuisance pests and have been incriminated as 
mechanical vectors to contaminate food with 
bacteria and other pathogenic organisms (Ramirez-
Camejo et al. 2017; Black et al. 2018; see also the 
story from the last issue of the FAOPMA Magazine by 
Lilly & Barcay). 

Fruit flies have been reported as the causative 
agents in myiasis cases. One case from Turkey 
reported a human nasal myiasis by Drosophila 
melanogaster larvae in a 33-year-old man (Aydin 
et al. 2006). Another case was reported in a female 
neonate (new born) who experienced swelling and 
reddening around the right eye. The neonate was 
then admitted to the hospital and within 6 hours of 
admission, movement was noted in the pustules at 
the periorbital skin and 46 larvae between 3-4 mm 
long were seen and removed from the pustules. The 
larvae were subsequently identified as Drosophila 
based on morphological characteristics. In this case, 
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Sewer (moth) fly, Clogmia sp. ~3mm in length
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the presentation of myiasis resembled that of sepsis 
and fortunately, the baby was discharged in good 
health after four days in hospital (Clark et al. 1982).    

Classical Control Methods

Considering the health impacts attributed by 
sewer and fruit flies in the urban environment, it is 
necessary to control and manage their population 
to ensure human safety and hygiene. The classical 
control methods for sewer flies are (i) elimination of 
breeding sites (e.g. bathroom drains); (ii) cleaning 
of pipes and traps to remove accumulated slime; 
(iii) remove the organic film within the drain by 
hard bristle brushes and drain cleaners; (iv) using 
mesh screen that is placed over building openings 
including air vents, and ensuring that all windows 
should be screened; (v) lights should be placed 
away from doors or other building openings to 
reduce fly access to the interior of building; (vi) 
chemical control is considered to deliver only a 
temporary relief unless larval breeding sites are 
located and removed; (vii) application of non-
residual chemicals such as pyrethrin. These can be 
formulated as ultra-low volume (ULV) fogs or space 
sprays and may provide 
immediate control of 
adult flies. However 
for long-term control, 
insecticide applications 
should be combined 
with the removal of 
larval development sites. 
Insecticides may also be 
utilized when the flies 
are produced off-site or 
larval development sites 
cannot be eliminated. In 
these cases, treatment 
with a residual pesticide 
applied to resting 
surfaces may provide 
some immediate 
effect. The insect 
growth regulator (e.g. 
methoprene) can be used 
in wastewater treatment 
facilities (as long as it is 
registered in the country 
intended for use).

The principal control for fruit flies is sanitation. 
This includes (i) elimination of larval food and 
development sites; (ii) keeping fruit in the 
refrigerator; (iii) rinsing and draining bottles and 
cans that are to be recycled; (iv) using a baited 
trap (e.g. yeast, juice or rotting fruit, apple cider 
vinegar); (v) windows and doors should be equipped 
with tight-fitting screens; (vi) in fruit farms, fruit fly 
traps such containing an attractant lure such as 
methyl eugenol can be used; (vii) hydroprene  can 
be applied to potential fruit fly breeding sites to 
prevent the development of adult fruit flies; (viii) 
using a pyrethrin spray or aerosol to knock down 
adult fruit flies for immediate control; (ix) liquid 
residual of cyfluthrin can be applied to exposed 
surfaces, and (x) the use of commercial sticky traps. 

Innovations

Although classical controls are usual practices 
within the pest control industry, utility innovations 
are needed to improve efficacy in the control and 
management of these pest insects. One interesting 
study by Cai and colleagues (2019) showed 
that protein bait derived from spent brewer’s 

Fruit fly, Drosophila sp. ~2mm in length
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rates and death could be the result of starvation 
rather than any possible insecticidal activity 
(Fisher et al. 2017). In other words, the house flies 
are not poisoned by sweeteners, but they die of 
malnutrition.

We know that insects such as fruit flies are naturally 
attracted to sugar (i.e. the energy source), be it 
natural or artificial sugars. A group of researchers 
found that by adding sucrose to insecticides, 
the mortality of D. suzukii was enhanced in the 
laboratory and in semi-field and field tests. In the 
laboratory, 0.1% sucrose added to an insecticidal 
spray solution enhanced Drosophila feeding. Flies 
died 120 min earlier when exposed to spinosad 
residues enhanced with sucrose. The authors 
suggested that this works because the sucrose acts 
as a phagostimulant (a substance that encourages 
feeding). Because of this, flies are attracted to the 
insecticide and as a consequence, they ingested 
more of the poison, making the spinosad (the active 
ingredient of the insecticide) more effective. In fact, 
the researchers found similar results when sucrose 
was added to other pesticides. Thinking about 
future developments, the next question to ask is 
whether artificial sweeteners could be added to 
insecticides to achieve similar outcomes?  

Moving Forward

Innovation in the management of sewer and fruit 
flies can be in the form of chemical (organic or 
inorganic pesticides), physical/mechanical (traps), 
biological (new predators, endosymbionts or 
parasites), genetics (gene modification), ecological 
(behavioural modification), and environmental 
manipulation (elimination of breeding habitats). 
In addition, innovation can be targeted towards 
the specific developmental stage of the flies (eggs, 
larvae, pupae, or adults). Here are some examples of 
innovations that can be developed for future use: (i) 
sticky traps combined with fruit fly-preferred colour 
and scents; (ii) a device that combines movement, 
light refection, ultrasounds, and smell to expel 
adult fruit flies; (iii) an automatic adult fly catcher 
equipped with a timer and a vacuum; (iv) laser 
technology combined with an ultrasound detector- 
to detect the location of a flying insect (e.g. a house 
fly) by detecting its wing beat frequency and then 
shooting it with a beam of laser light. The objective 

yeast is much more attractive than traditional 
baits for the spotted-winged fruit fly, Drosophila 
suzukii, a major pest of soft-skinned fruits such as 
strawberries, blackberries, and blueberries. The 
results showed that this protein bait capturing 
significantly more female and male adults than the 
other baits. Moreover, the protein bait with 20% 
vinegar added attracted significantly more adult 
flies than other baits. However, when combined 
with a 0.05% concentration of the insecticide 
spinosad (originally derived from soil bacteria) the 
insecticide reduced its attractiveness to adult flies. 
The authors concluded that spent brewery yeast 
could be a promising alternative candidate in fruit 
fly monitoring and management and could serve as 
a novel component in integrated pest management. 

Artificial sweeteners, or sugar substitutes, are 
chemicals added to some food and beverages to 
make them taste sweet without the negative side 
effects (e.g. hyperglycaemia in diabetic patients and 
less calories). O’Donnell and colleagues (2016) found 
an artificial sweetener, particularly erythritol, was 
toxic when ingested by fruit flies, D. melanogaster. 
Results demonstrated that the adult fruit flies when 
fed on erythritol had reduced longevity compared 
to the controls. Other sugar compounds did not 
reduce longevity. In addition, D-mannitol was found 
to weaken and reduced female (but not male) 
longevity significantly when fed to adult flies. One 
may worry if artificial sweeteners are safe for human 
consumption when looking at the toxic effects 
on insects! However, according to the authors, all 
compounds tested have been vetted to be human-
safe, thus, excessive worrying about its safety for 
human consumption is not necessary.

Interestingly, another study was published during 
the following year (2017) that investigated the 
survival of the house fly (Diptera: Muscidae) on 
Truvia, a brand of stevia-based sugar substitute, 
and survival was reduced when the flies fed on this  
compound. The data showed that house flies may 
prefer a high calorie diet when given a choice and 
that house fly longevity likely increases as calorie 
content increases. Furthermore, no significant 
differences in longevity were observed between 
the water only control (zero calories) and erythritol 
treatments (this is in contrast with fruit flies where 
erythritol has a significant impact on Drosophila 
survival). This suggests that decreased survival 
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is not to kill but to expel the adult fly from entering 
the building. Thus, these laser devices should be 
installed at the entrance of a building. 

With the advent of unmanned aerial vehicles (e.g. 
drones), it is possible to install an insecticide sprayer 
on a drone to perform targeted aerial spray at 
difficult-to-access areas such as on rooftops or to 
trees. Furthermore, the on-the-drone insecticide 
sprayer can be interchanged for a smoke emitter or 
hot-air emitter, depending on the targeted insect 
species (in the case of honey bee or hornet nest 
colonization). Most importantly, an online platform 
should be made available for all pest control 
operators to contribute data on pest infestation 
problems (e.g. pest species identification and 
distribution, severity of infestation, insecticide 
used, resistance status, the prevention and control 
measures taken, results, analyses, and a discussion 
on future implementation) in the particular areas 
they are treating. The overall data could be useful 
for better understanding of the complete problem 
and provide possible solutions through discussion 
and collaborations among pest control practitioners, 
researchers, and academics.     

Summary and Conclusion

Sanitation and the elimination of breeding sites is 
the principal rule in the management of sewer and 
fruit flies. For pest control operators, there is a need 
to diversify and integrate multiple control measures 
for each targeted species and all its life stages. For 
University or R&D researchers, continuous research 
and innovations must carry on to determine the best 
method or practice in the detection, monitoring, 
control and management of sewer and fruit flies. 
Last but not least, human beings should have a 
holistic view on the roles that insects play in the 
ecosystem (i.e. not to see all insects as pests and 
killing all of them). By understanding the ecology 
and behaviours of insects, then only then can we 
manage pest insects.    

Dr Chong-Chin Heo is a Senior Lecturer of 
Entomology at the Universiti Teknologi MARA, 
Malaysia. For more information on his latest contact 
address and published work, please visit: 
https://heochongchin.weebly.com/
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