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Abstract. The biology and ecology of parasitic insects are closely related
to the life of people, and the leading role belongs to animal husbandry.
Itis difficult to overestimate the negative influence of parasitic dipterans on
productive animals, especially during the season of their mass reproduction
and distribution. The work aimed to study the species composition of
Diptera in different livestock biocenoses in eastern and central Ukraine.
Entomological nets and traps were used to capture zoophilic flies, the
number of insects was determined using the fly index, and luminescent
markers TAT 33 with a powder fraction of 30 microns. The collected insects
were identified according to the existing modern identifiers. As a result of the
studies, the presence of Musca domestica (Linnaeus, 1758) was determined
in all livestock facilities for keeping animals and birds. The largest number
of house flies was noted in the facilities for keeping sows with suckling
pigs (312.0+35.3) and fattening animals (277.5%6.1). M. domestica,
M. autumnalis, and S. calcitrans accounted for 75.57% of the entire complex
of zoophilic flies. The species M. vitripennis, M. tempestiva, L. irritans,
H. atripalpis also occupied an important place among the species that
form the entomoparasitocenosis (18.91%). In pasture biotopes, two species
of flies (Ortellia caesarion Meigen and Ortellia cornicina Fabr.) have been
identified. They do not attack animals, but are mineralisers of cattle feces.
Luminiferous marker L-1 basic green (TAT 33) fixes well on insects and
lasts for 5 days. The density of the fly population in the pig houses is 36%
higher than in the calf houses. The results obtained are the basis for the
development of innovative, scientifically grounded schemes for control and
the fight against parasitic insects at livestock enterprises
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INTRODUCTION

Today, there are approximately 1.5 million, 5.5 million,
and 7 million species of beetles, insects, and terrestrial
arthropods in the world, respectively [1]. Among a large
number of insects, some are herbivores and provide
invaluable benefits to the ecosystem [2]. Some insects
feed on organic substrates or are predators of other
species [3; 4]. Insects, which lead a parasitic lifestyle,
are of the greatest sanitary-epidemiological and epizootic
importance [5].

True flies (Muscidae), one of the large families
of the suborder Diptera (Brachycera), are distributed
throughout the world, and about 5000 species from
100 genera have been described in the world fauna [6; 7].
The population of flies is characterised by their diver-
sity, wide geographic and spatial distribution [8]. Flies
can lay eggs on several types of substrates, which in
turn allows them to colonise many regions [9]. There is
competition between different species of flies in nature,
which manifests itself in behavioral characteristics during
feeding and reproduction [10].

On the territory of livestock biocenoses of the
forest-steppe and steppe zones of Ukraine, 27 species
of zoophilic flies have been identified, among which
species of the Muscidae family dominate (74.1%). At
the same time, the largest number of parasitic Diptera
species was recorded in livestock buildings for keeping
cattle, and a minimum of species was recorded in build-
ings for keeping poultry [4]. Due to significant climate
changes, it is necessary to control the dominant species
of zoophilous flies by studying their biology and ecology
in the field on the territory of Ukraine.

Under the conditions of Colombia, the most abun-
dant species are B.normata (24.31%), Biopyrellia bipuncta
(20.60%) and Pseudoptilolepis nigripoda (15.82%), with the
latter two species preferring uninhabited territories [11].
In Brazil, Colombia and Costa Rica, eight genera of Mus-
cidae were collected, including 28 species: Cyrtoneurina
(2 species), Cyrtoneuropsis (8 species), Dolichophaonia
(1 species), Neomuscina (7 species), Ophyra (1 species),
Phaonia (2 species), Philornis (5 species), and Polietina
(2 species) [12]. To date, 153 species of blowflies (Dipteraq,
Sarcophagidae) have been recorded in Turkey [13].
3314 Stomoxyini flies belonging to the genera Stomoxys,
Haematobosca, Haematostoma and Haematobia were col-
lected from zoos, livestock farms, wildlife sanctuaries
and the national park of Thailand, and eight species
were identified: S. calcitrans (46.6%), S. uruma (26.8%),
S. pulla (4.3%), S. indicus (0.7%), S. sitiens (0.1%), H. san-
guinolenta (11.2%), H. austeni (0.5%) and H. irritans exi-
gua (9.8%). At the same time, the diversity of Stomoxyini
flies on livestock farms is higher than on other objects
of study [14]. The wide distribution of flies of various
species is established at an altitude of over 1200 meters
above sea level [15].

Stomoxyini flies (Diptera: Muscidae) include para-
sitic fly species of medical and veterinary importance.
Adult flies feed on mammalian blood and can transmit
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some parasites and pathogens. Adult H. irritans are con-
stantly found in cattle in winter, and their numbers in-
crease from late July to late August [16]. Seasonal fly
activity shows one large peak in late summer and a
second, smaller peak just before the end of the flying
season [17]. The number of flies in a particular object
also depends on the presence of their biological ene-
mies: the genus Spalangia [18], Hydrotea aenescens [19].

Individual species of flies exhibit different be-
havior when parasitising on animals. It was found that
Haematobosca stimulans (Mg.) And Stomoxys calcitrans (L.)
feed from the back, side and legs of the animal. The
fly Haematobia irritans (L.), as a rule, parasitises on the
back, legs and udder nipples of animals, and Musca au-
tumnalis Deg. was found mainly on the head of animals.
The species Hydrotaea irritans (Fall.) has noticeable daily
fluctuations in activity and was found on the head, ab-
domen, and udder nipples of animals [20]. From Sto-
moxys spp. on cattle farms, Stomoxys calcitrans (91.5%),
Stomoxys indicus (7.9%) and Stomoxys sitiens (0.6%) are
the most widespread. Seasonal and daily activity of
S. calcitrans was observed during a 1-year period, and
the peak of daily flight activity in males fell on 10 a.m.
and 4 p.m., while in females the activity increased
throughout the day - up to 4 p.m. [21]. Other data indi-
cate that the peak of daily activity of Stomoxys spp. was
between 2 p.m.and 4 p.m. [22].

House flies play an important role in the me-
chanical transmission of various pathogens [23]. More
than 130 pathogens, mainly bacteria (including some
life-threatening species), have been identified from
house flies. Antimicrobial resistant bacteria and fungi
isolated from house flies have also been reported [24].
Thus, a study of 160 flies revealed on their surfaces the
presence of E. coli (73.8%), and in their digestive tract -
P aeruginosa (100%). The most commonly isolated bac-
teria from flies are P. aeruginosa, Salmonella serogroup D,
S. dysenteriae, E. coli, C. freundii, S. aureus, and S. epider-
midis [25]. The fly Hydrotaea irritans (Fall.) is a vector of
summer mastitis in cows [20]. Gene sequence analysis
revealed that the most common classes of bacteria
found in house flies on farms included Bacilli, Clostridia,
Actinobacteria, Flavobacteria, and Proteobacteria, as
well as Corynebacterium, Lactobacillus, Staphylococcus,
Vagococcus,Weissella, Lactococcus,and Aerococcus [26].
At the same time, microorganisms isolated from flies
exhibit increased resistance to antimicrobial drugs [27;
28]. Musca domestica L. plays a leading role in the trans-
mission of exogenous forms of ascaridates and esopha-
gostomas, and Musca autumnalis De Gree may be a source
of environmental pollution with trichostrongylates [19].
In the conditions of the canine center, the fly Musca
domestica L. is a source of pollution of livestock objects
with exogenous forms of helminths T. canis and T.vulpis.
The species Muscina stabulans F.and Stomoxys calcitrans L.
can be the source of the distribution of A. caninum larvae
and T vulpis eggs, respectively [29].
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A multidimensional approach that controls all life
stages of the housefly while simultaneously preserving
natural enemies of the flies can be an environmentally
sustainable way to keep fly populations below maximum
allowable limits [30; 31]. Despite the study of this issue,
some species of flies are being redescribed today [32],
new species are being discovered [33].

Due to the relevance of the problem of parasitic
insects to agricultural science, the work was aimed to
study the species composition of dipterans (Diptera,
Muscidae) of different livestock ecosystems in the Eastern
and Central Ukraine.

MATERIALS AND METHODS

The capture of zoophilic flies was carried out in May-Octo-
ber in livestock facilities, pastures and summer camps
for keeping animals. For this purpose, entomological
nets and traps were used [34]. Field studies were car-
ried out following current methods [35]. The number of
flies was determined using the fly index (FI) (counting
the number of flies per 10 animals and determining the
average) [36].

To assess the insect population size, we used
TAT 33 fluorescent markers with a powder fraction of
30 microns: basic green (L-1), basic violet (L-2), basic blue
(L-3) (manufactured by Noxton Technologies, Ukraine).
Labeled insects were indicated in a dark room using
an OLD-1 illuminator for fluorescent diagnostics. Light
compositions were applied by dry powder pollination [37].
The calculation of the average headcount indicators
and confidence intervals was calculated by the method
of R. Dajo (1975). The essence of this method is that
part of the individuals is caught from the population,
marked and then released into the same population,
and after a day, part of the individuals is caught again
and the population density is determined:

y=axb (1)

C

where a -marked and released flies; b - recaptured
flies in a day; ¢ - including marked flies; N — absolute
number of flies.

Under laboratory conditions, the collected insect
larvae were cultivated in a thermostat at a temperature
of 20-25°Cin glass containers with a volume of 1000 cm?.
As a medium for larvae growing, bran moistened with
water in a ratio of 3:1 and cattle feces were used. Insect
puparia were kept on wet sand [38].

The adult flies were cultivated in the boxes of
the insectarium, where the preset microclimate was
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automatically maintained: temperature 25-27°C, relative
humidity 55-65%, light period 16 hours. Adults of Musca
domestica received glucose, whole milk, and water. A mul-
ticomponent nutrient medium consisting of milk pow-
der, glucose, and stabilised bovine blood was used to
feed the gray oviparous cowshed Musca autumnalis, and
fresh cattle feces served as a medium for oviposition
and development of larvae [39]. To feed the stable fly
Stomoxys calcitrans, cattle blood stabilised with citric
acid glucose solution was placed in the cages. For the
development of larvae, we used a multicomponent me-
dium consisting of alfalfa flour, wheat bran, dry yeast,
cholesterol, dextrose, and nystatin [40]. To feed the glit-
tering dung flies Ortellia caesarion Meigen, a mixture of
milk powder with glucose in a ratio of 1:3, fresh milk,and
water were used. Fresh cattle feces were placed daily for
egg laying and larval development [41]. The flies were
kept in cages measuring 25x25x25 cm.

The collected insects were identified according
to the existing determinants [22; 42-44]. Collections of
Diptera insects are kept in the collection of the National
Scientific Center “Institute of Experimental and Clinical
Veterinary Medicine” of the National Academy of Agrarian
Sciences of Ukraine.

RESULTS AND DISCUSSION

As a result of studying the diversity of the species com-
position of zoophilic flies in livestock biotopes in eight
regions of Ukraine (Fig. 1), the presence of 27 mass spe-
cies of zoophilic flies in livestock facilities for cattle, pigs,
sheep and poultry was established.

It was found that the greatest diversity of dipter-
ans, 25 species, was noted in livestock biocenoses for
keeping and grazing of cattle, in farms for keeping and
raising pigs 7 species of flies were noted, in livestock
facilities for keeping small ruminants - 5 species,and in
poultry premises - 4 species of flies. The species diversity of
Diptera in livestock biocenoses for keeping and grazing
of cattle is maintained due to the peculiarities of the
biology (feeding and reproduction) of zoophilous flies.
At the same time, Musca domestica (Linnaeus, 1758) was
recorded in all livestock facilities for keeping animals and
in poultry houses. The poultry houses had the smallest
number of fly species. This is because flies do not attack
birds, but they pose a problem in egg collection and
grading facilities.

The species composition and the number of
dipterans (Diptera, Muscidae) in different biotopes of
livestock agroecosystems in the eastern and central
Ukraine have been studied (Table 1).
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Figure 1. Distribution of parasitic dipterous in different regions of Ukraine

Table 1. Species composition and the number of the main zoophilic flies in the biotopes of livestock agrobio-cenoses

Number of

% from total

Species of flies captured flies Pasture Summer camps Premises number

Musca domestica (Linnaeus, 1758) 3250 21 1604 1625 32.25

Musca autumnalis (De Geer, 1776) 1629 653 965 11 16.17
Musca larvipara (Porchinskiy, 1910) 232 137 93 2 2.30
Musca vitripennis (Meigen, 1826) 627 467 160 3 6.25
Musca tempestiva (Fallén, 1817) 582 317 263 2 5.78
Morellia simplex (Loew, 1857) 112 36 76 - 1.11
Morellia hortorum (Fallén, 1817) 95 40 54 1 0.94
Stomoxys calcitrans (Linnaeus, 1758) 2736 58 1857 821 27.15
Haematobia irritans (Linnaeus, 1758) 324 86 217 21 3.22
Haematobosca stimulans (Meigen, 1824) 121 94 19 8 1.20
Haematobosca atripalpis (Bezzi, 1895) 369 123 243 3 3.66

As you can see from the data in Table 1 livestock
agrobiocenoses are represented by 11 species of zoo-
philic flies, of which the housefly M. domestica makes
up 32.25% and it occupies the main biotopes - sum-
mer camps and livestock facilities. The gray oviparous
cowshed Musca autumnalis makes up 16.17% and lives
mainly in pastures and summer camps. Stable fly S. cal-
citrans - 27.15%, lives mainly in livestock facilities and
summer camps. These three species account for 75.57%
of the total complex of zoophilous flies. Of the remain-
ing 9 species, M. vitripennis, M. tempestiva, L. irritans, and
H. atripalpis should be noted, which also occupy an im-
portant place among the species that form entomopar-
asitocenoses (18.91%). The population of the remaining
4 species is small (5.55%) and does not play a significant
role in the entomoparasitocenosis.

When studying pasture biotopes, we noted two
species of flies that do not attack animals, but are uti-
lisers of cattle feces - Ortellia caesarion Meigen (glit-
tering dung fly) and Ortellia cornicina Fabr. (green dung
fly). These two species O. caesarion and O. cornicina can
compete for the habitat with the parasitic M. autumnalis.
The larvae of zoophilic flies M. larvipara, M. vitripennis,
M. tempestiva, M. simplex, M. hortorum develop in the fe-
ces of cattle, adult females attack animals in the area of
the eyes, nostrils, and also feed on exudate from wounds
and abrasions. The males of these species of flies feed
on vegetation and do not attack animals. Zoophilic flies
of the species L. irritans, H.stimulans, H. atripalpis, as well
as the stable fly, feed on blood, both females and males.
According to our observations, the adults of H.stimulans
lead a trapping lifestyle.

Scientific Horizons, 2021, Vol. 24, No. 7

23



Fauna and ecology of Dipterous (Diptera, Muscidae) livestock biocenoses of Ukraine

The biology of the preimaginal stages of O. caesa-
rion and O. cornicina is the same as in M. autumnalis,
but the biology of the adults is different. Thus, M. au-
tumnalis is an ectoparasite of cattle, while O.caesarion
and O. cornicina do not attack animals. In the summer
period (July), green dung fly and glittering dung fly can
occupy the dominant among the complex of fly larvae
that inhabit cattle feces. So, we found that the mass of
excrement ranged from 10219 to 33542 g per 1000 m?

(on average - 21880.5 per 1000 m?) of the pasture area.
The main mass species of Diptera larvae inhabiting these
biotopes were: M. autumnalis, O. caesarion - up to 85%,
M. hortorum - 5%, M. larvipara - 3%, the remaining 7%
were occupied by Scatophaga stercoraria (Robineau-Des-
voidy, 1930) and other types.

A different number of the dominant species
M. domestica was noted in premises for various economic
purposes (Table 2).

Table 2. Population of the housefly M. domestica in livestock premises

Animals kept in different premises

Number of premises

Number of animals Number of flies per one animal

Pigs
Single and gestating sows 5 469 145.0+19.7
Sows with suckling piglets 5 435 312.0+35.3
Young animals 2-4 months of age 5 2138 53.3%8.7
Animals for fattening 5 4732 277.5%6.1
Boars 5 27 351.8+11.2
Total 25 7801 Average 227.9%+39.5
Cattle
Calves 5 534 258.3%83.4
Cows 5 858 36.9£8.3
Total 10 1392 Average 147.6%+45.9

As can be seen from Table 2, the largest number
of house flies 312.0+35.3 and 277.5%6.1 was observed
in the premises for keeping sows with suckling piglets
and fattening animals, respectively. In cattle,a high num-
ber (258.3+83.4) was noted in the premises for keeping
calves. Since the parasitism of house flies occurs in warm
livestock buildings, their reproduction lasts all year round

and can reach up to 10 generations, which can explain
its high number. In order to study the density and migra-
tion of flies, the technique of marking insect individuals
with recapture and determination of the proportion of
marked insects was used. First, in laboratory conditions,
the duration of luminophore fixation on the body of in-
sects was determined (Table 3).

Table 3. Duration of luminophore fixation on the body of flies

Duration in days

Luminophore 'I:he number 9f flies Glow color Death of flies
in the experiment 1 2 3 4 5 on day 5

Immersion marking

L-1 50 Green + + + + + 1

L-2 50 Purple + + + * + -

L-3 50 Blue + + + * * 1

Control 50 - - - - - - -
Pollination marking

L-1 50 Green + + + + + -

L-2 50 Purple + + + * * 1

L-3 50 Blue + + + £ * -

Control 50 - - - - - - -

Note: =" - no glow; “+” - intense glow; “*” - weak glow

Scientific Horizons, 2021, Vol. 24, No. 7




It was found that both marking methods ensure
reliable fixation of phosphors on the body of flies. The
L-1 marker was clearly visible for five days. In flies
treated with L-2 and L-3, on the 4" day, the lumines-
cence gradually faded away, and on the 5% day it was
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almost not noticeable. Pollination marking turned out
to be easier and more convenient, so it was later used
on farms. To determine the density of insects in a pro-
duction environment, 3 livestock facilities for keeping
calves and sows with piglets were taken (Table 4).

Table 4. The absolute number of flies in livestock facilities by marking and recapturing

25

Flies caught after
kina in 24 h Absolute number
. Square,  Flies caught ™Marking in 24 hours Average
Animal groups N d rel d ; 2
m and release At 95% confidence density per m
Total Marked Average X
interval
Pigs for fattening 1000 3000 3000 24 375.0£91.3 266.6-631.9 375.5%91.3
Sows with suckling piglets 1000 5000 2500 38 328.9+59.1 248.8-485.1 328.9%59.1
Sows with suckling piglets 1000 3000 1000 19 157.9£45.2 108.6-289.4 157.9£45.2
Calves 550 2000 2000 43 93.0£14.9 73.5%133.2 93.0£14.9
Calves 550 3000 3000 72 125.0£15.3 101.4-162.9 227.3%27.8
Calves 550 1000 1000 46 43.5%6.9 33.7-61.3 79.1£12.5

As you can see from the Table 4, the highest den-
sity of the fly population was in the premises for keeping
pigs and amounted to 328.9-375.5 individuals per 1 m?,
while in the calf houses this indicator was 227.3 indi-
viduals per 1 m2

The authors suggest that the method of marking
and recapturing is quite accurate, but it also has a num-
ber of technical difficulties. This determination requires
more than two days of time, you must have special
equipment. Therefore, for those cases when the high
accuracy of determining the number of flies is not of
fundamental importance and where a large number of
determinations are required (many premises of farms),
a more accessible and quicker express method for de-
termining the number of flies is needed.

In this regard, the authors drew attention to the
possibility of determining the relative number of flies in
the premises where animals are kept using the fly index.
The time spent on determining the Fl in one room does
not exceed 30 minutes.

For catching flies, the authors used special traps,
the use of which was recommended by a number of
other researchers [14; 22]. It has also been found that
traps are effective means of reducing the number of
flies on cows during the grazing season [45].

Based on the results of our research, it was found
that the housefly in livestock agrobiocenoses is the most
adapted species and it perfectly adapted to the condi-
tions of livestock facilities. The number of M. domestica
is relatively high throughout the year, although fluctua-
tions have been noted in winter. The housefly fly index
does not fall below 30 individuals per animal (Decem-
ber,January). The authors believe that this is due to the
fact that in livestock buildings, even with the observance
of all sanitary standards for removing manure, there are

still hidden breeding places. In the stall,the number of
cows, air humidity and lighting conditions are the most
likely factors to influence their distribution [17].

Despite the fact that the greatest problem for
poultry farms is the parasitisation of mites [46], we also
determined the presence of 5 species of Diptera in pro-
duction facilities (Musca domestica, Muscina stabulans,
Fannia scalaris, Fannia canicularis, Drosophila funebris).
It is believed that poultry farms are highly associated
with high density of flies and high infectious diseases
in this area [47].

The breeding places of the stable fly (S. calci-
trans) were practically not found in livestock facilities.
However, some individuals of this species were found in
December and January in animals and the Fl was 1-3 in-
dividuals. Since this species prefers manure mixed with
vegetation and food residues for laying eggs, it can be
assumed that some individuals on animals in winter are
individuals of the autumn generation.

Due to a decrease in the number of grazed animals
on pastures and a high density of house flies in summer
camps and in livestock facilities, which has become a com-
petitor in the development of larval stages to the field
fly (M. autumnalis), at present (2019-2020) this species
has decreased. The fly index (FI) in summer camps was
3-5 individuals, and in the premises 2-4 individuals on
animals. Dung flies Scatophaga stercoraria have recently
become the standard test organism for evaluating the
toxic effects of veterinary drugs in livestock manure [41].

Tracking the movement of insects in their natu-
ral habitat is an important link in understanding their
basic biology, demography and ethology [48]. To study the
ecology of flies, they are tagged with special markers [49;
50]. Using this research method, it was found that after
5 days,on average, 60% of the tagged flies released into
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the poultry houses remained there,and 13% moved to
dairy farms, and about 70% of the tagged flies released
to dairy farms remained there after 5 days, while 10%
moved to poultry houses [51]. In our studies, we also
used luminiferous dyes of different colors, while the basic
green dye (TAT 33) was more effective when treating
flies for 5 days, compared to violet and blue dyes. Lumi-
nescences can be used in entomological studies to dif-
ferentiate larval blowflies (or other dipterans) species
or individuals [52].

As climate change progresses, the control program
for parasitic dipterans must adapt [53]. A better under-
standing of the behavior of parasitic dipterans will help
improve the effectiveness of fly control in the private
and public sectors.

CONCLUSIONS

The prospect for further research is the development of

innovative, environmentally friendly means to control

and combat parasitic dipterans in animal husbandry.
Musca domestica (Linnaeus, 1758) was found in

all livestock facilities for keeping animals and in poultry
houses in eight regions of Ukraine. In pasture biotopes,
two species of flies have been identified that do not attack
animals, but are mineralisers of cattle feces - Ortellia
caesarion Meigen (glittering dung fly) and Ortellia cornicina
Fabr. (green dung fly). The largest number of house flies
was noted in the premises for keeping sows with suck-
ling pigs (312.0+35.3) and fattening animals (277.5%6.1).
In cattle, the largest number of flies (258.3%+83.4) was
recorded in the premises for keeping calves. M. domestica,
M. autumnalis, and S. calcitrans account for 75.57% of
the entire complex of zoophilic flies. The species M. vit-
ripennis, M.tempestiva, L. irritans, H. atripalpis also occupy
an important place among the species that form the
entomoparasitocenosis (18.91%).

Luminiferous marker L-1 basic green (TAT 33) fixes
well on insects and lasts for 5 days. The density of the
fly population in the pig houses is 36% higher than in
the calf houses. During the research, the species compo-
sition of zoophilic flies and their distribution over biotopes
in different livestock agroecosystems have been studied.

REFERENCES

[1] Stork, N.E. (2018). How many species of insects and other terrestrial arthropods are there on Earth? Annual
Review of Entomology, 63, 31-45. doi: 10.1146/annurev-ento-020117-043348.

[2] Gely, C.,Laurance, S.G.W., & Stork, N.E. (2020). How do herbivorous insects respond to drought stress in trees?
Biological Reviews, 95(2),434-448.doi: 10.1111/brv.12571.

[3] Sugiura,S.(2020). Predators as drivers of insect defenses. Entomological Science, 23(3), 316-337.doi: 10.1111/ens.12423.

[4] Paliy, A.P., Mashkey, AN., Faly, L.I., Kysterna, O.S., Rebenko, H.I., & Palii, A.P. (2021). Ecology of zoophilic flies
in livestock biocenoses of Ukraine. Biosystems Diversity, 29(3), 258-263. doi: 10.15421/012132.

[5] Feener, D.H., & Brown, B.V. (1997). Diptera as parasitoids. Annual Review of Entomology, 42, 73-97.
doi: 10.1146/annurev.ento.42.1.73.

[6] McCreadie,).W.,Adler,PH., & Beard, C.E.(2011). Ecology of symbiotes of larval Black Flies (Diptera: Simuliidae):
distribution, diversity, and scale. Environmental Entomology, 40(2), 289-302. doi: 10.1603/EN10258.

[71 Dhamorikar, A.H.(2017). Flies matter: A study of the diversity of Diptera families (Insecta: Diptera) of Mumbai
Metropolitan Region, Maharashtra, India, and notes on their ecological roles. Journal of Threatened Taxa, 9(11),
10865-10879. doi: 10.11609/jott.2742.9.11.10865-10879.

[8] Ola-Fadunsin, S.D., Gimba, F.I., Abdullah, D.A., Abdullah, F.FJ., & Sani, R.A. (2020). Dataset on the diversity and
distribution of biting flies collected from cattle farms in Peninsular Malaysia. Data in Brief, 29, article number
105315.doi: 10.1016/j.dib.2020.105315.

[9] Mavoungou,J.F.,Nguema, R.M., Acapovi, G.L., Koumba, R.Z., Mounioko, F., Lendzele, S.S., Bakakas, I.K., Gilles, J.,
Duvallet, G., M’'Batchi, B., & Picard, N.(2017). Breeding sites of Stomoxys spp (Diptera: Muscidae), a preliminary
study in the Makokou region (North-East-Gabon). Vector Biology Journal,2(1).doi: 10.4172/2473-4810.1000115.

[10] Baleba, S.B.S, Torto, B., Masiga, D., Getahun, M.N., & Weldon, C.W. (2020). Stable flies, Stomoxys calcitrans L.
(Diptera: Muscidae), improve offspring fitness by avoiding oviposition substrates with competitors or parasites.
Frontiers in Ecology and Evolution, 8(5). doi: 10.3389/fevo.2020.00005.

[11] Uribe, M.N., Wolff, M., & de Carvalho, CJ.B. (2010). Synanthropy and ecological aspects of Muscidae (Diptera)
in a tropical dry forest ecosystem in Colombia. Revista Brasileira de Entomologia, 54(3), 462-470. doi: 10.1590/
S0085-56262010000300018.

[12] Follmann, H.K., Pereira-Colavite, A., & Carvalho, C.J.B. (2015) New distribution records for Muscidae (Insecta:
Diptera) in Latin America. Check List, 11(6), article number 1810. doi: 10.15560/11.6.1810.

[13] Verves,Y., Bartak, M., & Kubik, S.(2018). Checklist of flesh flies of Turkey (Diptera, Sarcophagidae). ZooKeys, 743,
95-136. doi: 10.3897/zookeys.743.22022.

[14] Changbunjong, T., Weluwanarak, T., Ratanakorn, P., Maneeon, P., Ganpanakngan, M., Apiwathnasorn, C,
Sungvornyothin, S., Sriwichai, P., Sumruayphol, S., & Ruangsittichai, J. (2012). Distribution and abundance
of Stomoxyini flies (Diptera: Muscidae) in Thailand. The Southeast Asian Journal of Tropical Medicine and Public
Health, 43(6), 1400-1410.

Scientific Horizons, 2021, Vol. 24, No. 7




Paliy et al.

[15] Thinh, T.H. (2004). Altitudinal distribution of the Muscidae, Calliphoridae and Sarcophagidae in Vietnam. Part 2:
The species at altitude over 1200 m. Academia Journal of Biology, 26(1), 4-10. doi: 10.15625/0866-7160/v.

[16] Guglielmone, A.A., Volpogni, M.M., Quaino, O.R., Anziani, 0.S., & Mangold, AJ. (2001). Long term study of
Haematobia irritans (Diptera: Muscidae) seasonal distribution in central Argentina with focus on winter fly
abundance. Parasite, 8, 369-373. doi: 10.1051/parasite/2001084369.

[17] Semelbauer, M., Mangova, B., Barta, M., & Kozanek, M. (2018). The factors influencing seasonal dynamics and
spatial distribution of Stable Fly Stomoxys calcitrans (Diptera, Muscidae) within Stables. Insects, 9(4), article
number 142. doi: 10.3390/insects9040142.

[18] Romero,A.,Hogsette,).A., & Coronado,A. (2010). Distribution and abundance of natural parasitoid (Hymenoptera:
Pteromalidae) populations of house flies and stable flies (Diptera: Muscidae) at the University of Florida Dairy
Research Unit. Neotropical Entomology, 39(3), 424-429. doi: 10.1590/51519-566X2010000300017.

[19] Paliy, A.P., Sumakova, N.V., Paliy,A.P., & Ishchenko, K.V. (2018). Biological control of house fly. Ukrainian Journal
of Ecology, 8(2), 230-234. doi: 10.15421/2018_332.

[20] Hillerton, J.E., Bramley, AJ., & Broom, D.M. (1984). The distribution of five species of flies (Diptera: Muscidae)
over the bodies of dairy heifers in England. Bulletin of Entomological Research, 74(1), 113-119. doi: 10.1017/
S0007485300009986.

[21] Muenworn, V., Duvallet, G., Thainchum, K., Tuntakom, S., Tanasilchayakul, S., Prabaripai, A., Akratanakul, P.,
Sukonthabhirom, S., & Chareonviriyaphap, T. (2010). Geographic distribution of Stomoxyine Flies (Diptera:
Muscidae) and diurnal activity of Stomoxys calcitrans in Thailand. Journal of Medical Entomology, 47(5), 791-797.
doi: 10.1603/ME10001.

[22] Lendzele, S.S., Frangois, M.J., Roland, Z-K.C., Armel, K.A., & Duvallet, G. (2019). Factors influencing seasonal and
daily dynamics of the genus Stomoxys Geoffroy, 1762 (Diptera: Muscidae), in the Adamawa Plateau, Cameroon.
International Journal of Zoology, 2019, article number 3636943. doi: 10.1155/2019/3636943.

[23] Onwugamba,F.C.,Fitzgerald,).R.,Rochon,K.,Guardabassi,L.,Alabi,A.,Klhne,S.,Grobusch,M.P., & Schaumburg,F.
(2018).The role of “filth flies”in the spread of antimicrobial resistance. Disease, 22,8-17.doi: 10.1016/j.tmaid.2018.02.007.

[24] Khamesipour, F., Lankarani, K.B., Honarvar, B., & Kwenti, T.E. (2018). A systematic review of human pathogens
carried by the housefly (Musca domestica L.). BMC Public Health, 18(1), article number 1049. doi: 10.1186/
$12889-018-5934-3.

[25] Kababian, M., Mozaffari, E., Akbarzadeh, K., Shabani Kordshouli, R., Saghafipour, A., & Shams, S. (2018).
Identification of bacteria contaminating Musca domestica (Diptera: Muscidae) collected from animal
husbandries. Shiraz E-Medical Journal, 21(4), article number €92018. doi: 10.5812/sem;j.92018.

[26] Bahrndorff, S., de Jonge, N., Skovgard, H., & Nielsen, J.L. (2017). Bacterial communities associated with
houseflies (Musca domestica L.) sampled within and between farms. PLoS One, 12(1), e0169753. doi: 10.1371/
journal.pone.0169753.

[27] Nazari, M., Mehrabi, T., Hosseini, S.M., & Alikhani, M.Y. (2017). Bacterial contamination of adult house flies
(Musca domestica) and sensitivity of these bacteria to various antibiotics, captured from Hamadan City, Iran.
Journal of Clinical and Diagnostic Research: JCDR, 11(4), DC04-DCO7. doi: 10.7860/JCDR/2017/23939.9720.

[28] Davari, B., Kalantar, E., Zahirnia, A., & Moosa-Kazemi, Sh. (2010). Frequency of resistance and susceptible
bacteria isolated from houseflies. Iranian Journal of Arthropod-borne Diseases, 4(2), 50-55.

[29] Paliy,A.P, Sumakova, N.V.,Mashkey,A.M., Petrov,R.V., Paliy,A.P., & Ishchenko, K.V.(2018). Contamination of animal-
keeping premises with eggs of parasitic worms. Biosystems Diversity, 26(4), 327-333. doi: 10.15421/011849.

[30] Malik, A.,Singh,N., & Satya,S.(2007).House fly (Musca domestica): A review of control strategies for a challenging
pest. Journal of Environmental Science and Health B, 42(4),453-469. doi: 10.1080/03601230701316481.

[31] Titov, O., & Brygadyrenko, V. (2021). Influence of synthetic flavorings on the migration activity of Tribolium
confusum and Sitophilus granaries. Ekoldgia (Bratislava), 40(2), 163-177. doi: 10.2478/eko-2021-0019.

[32] Fogaga,).M., & de Carvalho, CJ.B. (2018). Neotropical Lispe (Diptera: Muscidae): Notes, redescriptions and key
to species. Journal of Natural History, 52(33-34), 2147-2184. doi: 10.1080/00222933.2018.1515380.

[33] Changbunjong, T., Ruangsittichai, J., Duvallet, G., & Pont, A.C. (2020). Molecular identification and geometric
morphometric analysis of Haematobosca aberrans (Diptera: Muscidae). Insects, 11(7), article number 451.
doi: 10.3390/insects11070451.

[34] Marchioro, M., Battisti, A., & Faccoli, M. (2020). Light traps in shipping containers: a new tool for the early
detection of insect alien species.Journal of Economic Entomology, 113(4),1718-1724.doi: 10.1093/jee/toaa098.

[35] Lamarre, G.P.A.,Juin,Y., Lapied, E., Le Gall, P,, & Nakamura, A. (2018). Using field-based entomological research
to promote awareness about forest ecosystem conservation. Nature Conservation, 29, 39-56. doi: 10.3897/
natureconservation.29.26876.

Scientific Horizons, 2021, Vol. 24, No. 7

27



28

Fauna and ecology of Dipterous (Diptera, Muscidae) livestock biocenoses of Ukraine

[36] Cruz-Vazquez, C.,Mendoza, V., Parra,M.R., & Garcia-Vazquez,Z.(2004). Influence of temperature, humidity and
rainfall on field population trend of Stomoxys calcitrans (Diptera: Muscidae) in a semiarid climate in Mexico.
Parasitologia Latinoamericana, 59(3-4), 99-103. doi: 10.4067/50717-77122004000300002.

[37] Clymans,R.,Kerckvoorde,V.V.,Belién,T.,Bylemans,D., & De Clercq,P.(2020). Marking Drosophila suzukii (Diptera:
Drosophilidae) with fluorescent dusts. /nsects, 11(3), article number 152. doi: 10.3390/insects11030152.

[38] Barrass, R. (1976). Rearing house-flies Musca domestica L. and their use in laboratory practical work. Journal
of Biological Education, 10(4), 164-168. doi: 10.1080/00219266.1976.9654083.

[39] Schoof,H.F.(1964).Laboratory culture of Musca, Fannia,and Stomoxys. Bulletin of the World Health Organization,
31(4),539-544.

[40] Salem, A, Franc, M., Jacquiet, P, Bouhsira, E., & Liénard, E. (2012). Feeding and breeding aspects of Stomoxys
calcitrans (Diptera: Muscidae) under laboratory conditions. Parasite, 19(4), 309-317.doi: 10.1051/parasite/2012194309.

[41] Blanckenhorn, W.U., Pemberton, AJ., Bussiere, L.F., Roembke, J., & Floate, K.D. (2010). A review of the natural
history and laboratory culture methods for the yellow dung fly, Scathophaga stercoraria. Journal of Insect
Science, 10(11), 11. doi: 10.1673/031.010.1101.

[42] Gucevich,AV.(1969). The determinant of insects of the European part of the USSR. Moscow: Academy of Sciences
of the USSR.

[43] Sorokina,V., & Pont,A.(2010). An annotated catalogue of the Muscidae (Diptera) of Siberia. Zootaxa, 2597, 1-87.
doi: 10.11646/zootaxa.2597.1.1.

[44] Gregor,F.,Rozko3ny,R.,Bartak,M., & Vaihara,J.(2016). Manual of Central European Muscidae (Diptera) morphology,
taxonomy, identification and distribution (Vol. 162). Stutengarten: Schweizerbart Science Publishers.

[45] Kienitz, M., Heins, BJ., & Moon, R.D. (2018). Evaluation of a commercial vacuum fly trap for controlling flies
on organic dairy farms. Journal of Dairy Science, 101(5), 4667-4675. doi: 10.3168/jds.2017-13367.

[46] Paliy,A.P.,, Mashkey, A.M., Sumakova, N.V., & Paliy, A.P.(2018). Distribution of poultry ectoparasites in industrial
farms, farms, and private plots with different rearing technologies. Biosystems Diversity, 26(2), 153-159.
doi: 10.15421/011824.

[47] Dogra,V., & Aggarwal,A.K. (2010). Association of poultry farms with housefly and morbidity: A comparative study
from Raipur Rani,Haryana. Indian Journal of Community Medicine,35(4),473-477.doi: 10.4103/0970-0218.74342.

[48] Paliy, A.P., Mashkey, A.N., Kasianenko, O.1., Petrov, R.V., Faly, L.I., & Palii, A.P. (2020). Distribution, bioecological
peculiarities of staphylinids (Coleoptera, Staphylinidae) in livestock biocenoses of forest-steppe and steppe
Ukraine. Biosystems Diversity, 28(1), 24-28. doi: 10.15421/012004.

[49] Hagler, J.R., & Jackson, C.G. (2001). Methods for marking insects: Current techniques and future prospects.
Annual Review of Entomology, 46, 511-543. doi: 10.1146/annurev.ento.46.1.511.

[50] Rojas-Araya, D., Alto, B.W., Burkett-Cadena, N., & Cummings, D.A. (2020). Detection of fluorescent powders
and their effect on survival and recapture of Aedes aegypti (Diptera: Culicidae). Journal of Medical Entomology,
57(1), 266-272.doi: 10.1093/jme/tjz142.

[51] Lysyk, TJ., & Axtell, R.C.(1986). Movement and distribution of house flies (Diptera: Muscidae) between habitats
in two livestock farms. Journal of Economic Entomology, 79(4), 993-998. doi: 10.1093/jee/79.4.993.

[52] Rosati, l.Y., Robinson, S.D., & Devine, R. (2015). Investigating the potential of fluorescent fingerprint
powders as a marker for blow fly larvae (Diptera: calliphoridae). Journal of Forensic Sciences, 60(3), 653-658.
doi: 10.1111/1556-4029.12710

[53] Jiméneza, A. de J.M., Santosb, A.L., Munguiac, CA.G., Gonzaleza, J.A.T., & Munguiaa, A.M.G. (2019). Potential
distribution of Musca domestica in Jesus Maria Municipality, Aguascalientes, Mexico, based on climate change
scenarios. Revista Mexicana de Ciencias Pecuarias, 10(1), 14-29. doi: 10.22319/rmcp.v10i1.4241.

Scientific Horizons, 2021, Vol. 24, No. 7




Paliy et al.

dayHa i ekonoria aosokpunux (Diptera, Muscidae) TBApUHHULbKUX
6ioueHO3iB YKpaiHu

Axaroniii Maenosuu Maniin'2, AHapii NMaenosuy Maniii?, Katepuna OnekcanapisHa PoaioHoBa®,
XanHa bopucisHa KopeHeBa?®, Bonogumup KOpiiiosuu KywHip?

'HauioHanbHWUI HAYKOBUI LLEHTP «IHCTUTYT eKCNnepUMEHTaNbHOI i KNiHIYHOI BETEpUHAPHOI MeaULIMHUY
61023, Byn. MNywkiHcbka, 83, M. XapkiB, YkpaiHa

2[lep>kaBHWUIM BIOTEXHONOrYHMI YHIBEPCUTET
61002, Byn. AnueBcbkux, 44, M. XapkiB, YkpaiHa

30mecbKuit OepXKaBHUIA arpapHuUiA YHiBepcUTeT
65012, Byn. lNaHTenenmoHiBcbKa, 13, M. Ogeca, YkpaiHa

AHorauis. bionorig Ta ekonoris napasuTylYMx KOMax TiCHO MOB’A3aHa 3 XWUTTEAISNbHICTIO NOAEN, | OCHOBHE Micue
npu LbOMY 33aMMa€E TBaPUHHULTBO. HeraTMBHUIM BNAUB NapasmnTyOUYMX ABOKPUIUX HA MPOAYKTUBHUX TBAPUH BAXKO
nepeoLiHUTM, 0COBMBO Y CE30H iX MAacOBOIro PO3MHOXEHHSA Ta MOLWKMPEHHS. MeTot poboTu Byno BUBUMTU BULOBUN
CKNag OBOKPWUAMX Pi3HUX TBAPUHHMLbBKMX BioLeHO03iB CXifHOI Ta LeHTpanbHOi YKpaiHu. [nsg BunoBy 300QinbHMX
MyX BMKOPWUCTOBYBA/IM €HTOMOMONIYHI CauKM Ta MACTKWU, YNCENbHICTb KOMaxX BM3HAYanu 3a AOMNOMOro MYLWUHOMO
iHOEeKCY, a TaKOX BMKOPUCTOBYBANMU NOMiHecLeHTHI Mapkepu TAT 33 3 dpakuieto nopowky 30 MikpoH. 3ibpaHux
KOMax ineHTUdikyBann BiANOBIAHO A0 iCHYKUYMX Cy4aCHUX BM3HAYHMKIB. B pesynbTaTi npoBegeHMx AOCNILXEHb
BCTAHOBNEHO HasBHiCTb Musca domestica (Linnaeus, 1758) y BCiX TBapMHHWLbKMX MPUMILLEHHAX 3 YTPUMAHHSAM
TBAPUH Ta NTMLi. Haibinblua YucenbHicTb KIMHATHOT MyXM Bif3HAYeHa Y NPUMILLEHHAX 3 YTPUMAHHAM CBUHOMATOK 3
niacocHumu nopocatamu (312,0+35,3) Ta TBapuH Ha Bigrogisni (277,5%6,1). Ha yactky M. domestica, M. autumnalis
Ta S. calcitrans npunapae 75,57 % Big ycboro komnnekcy 300inbHUX Myx. Bugm M. vitripennis, M. tempestiva, L.
irritans, H. atripalpis TakoX 3aiiMatoTb 3HaYHe Micue cepef, BUIB, Wo GOopMyTb eHToMonapasutoueHos (18,91 %).
Y nacosulHKX BGioTonax BuaBneHo aBa Buau Myx (Ortellia caesarion Meigen Ta Ortellia cornicina Fabr.), aki He
HanapaTb Ha TBapwWH, ane € MiHepanizatopamu dekanii Benukoi poratoi xyaobu. JlioMiHidopHuii mapkep J1-1
6a3oBuit 3eneHunin (TAT 33) nobpe GiKCYyETbCSA HAa KOMax Ta YTPUMYETbCS NpoTaroM 5 aHie. LLLinbHicTb nonynsauii Myx
Y MPUMILLLEHHSX 3 YTPUMAHHS CBUHEW BULLE HA 36 % NOPIBHAHO 3 NPUMILLLEHHSMU, fe YTPUMYIOTbCS TensdTa. OTpuMaHi
pe3ynbTaTh € NiACTaBOK ANg po3pobKM iHHOBALIMHMX, HAYKOBO-0OrPYHTOBAHMX CXEM KOHTPOA Ta 60poTbbu 3
NapasuTyo4YMMKU KOMaxaMm Ha TBAPUHHULbKMX NiANPUEMCTBAX

KniouoBi cnoBa:300QinbHi Myxu, BULOBUIA Cknag, Musca domestica, YMcenbHicTb monynauii,arpobioueHos, ntoMiHodop,
MapKyBaHHS
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