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ECOLOGICAL SUBSTANTIATION OF CONTROL MEASURES
AGAINST HORSEFLIES (DIPTERA, TABANIDAE)
IN THE STEPPE ZONE OF NORTH-EASTERN KAZAKHSTAN

The largest livestock-breeding region of our country is the north-east of Kazakhstan. In order to en-
sure veterinary well-being of the region and profitability of livestock development, it is important to solve
a number of situational tasks. In conditions of sharp-continental climate of the north-east of Kazakhstan
one of the main aspects of development, preservation and increase of productivity of cattle population
is the most common measures to minimize the damage caused by blood-sucking two-winged insects,
including horseflies. As a result of the conducted studies, it was revealed that in the season of insect
activity milk productivity of cattle decreased up to 30%, and loss of live weight of young cattle varied
from 25% to 40% per day when attacked by dominant species of horseflies. As a result of conducted re-
searches in Pavlodar Priirtyshye 27 species of horseflies belonging to 5 genera were identified. Faunistic
complex of the region is represented by European, Turkestan, Mediterranean, Mongolian and Central
Asian groups, with predominance of boreal species. The highest species diversity and population den-
sity were observed in intrazonal landscapes of the middle Yertis floodplain. Two peaks of mass activity
of horseflies have been established: in June and July, which is caused by irregularity of their departure.
The main places of occurrence are floodplain lakes, channels and swamps. The activity of gadfly attacks
is determined by climatic conditions, with the main influence of temperature and light intensity. The
obtained data on seasonal and daily activity of horseflies can be used to develop effective measures to
control their mass species.

Key words: entomology, horseflies, bloodsucking two-winged, gnus, livestock, insects, control mea-
sures, insecticides.
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CoatycTik-LUbiFbic Ka3akcTaHHbIH, AdAa aliMarbl XXaFAAQibIHAQ COHaAapFa
(diptera, tabanidae) kapcbl Kypec L1apaAapbIHbIH, 3KOAOIMSIAbIK HErizpAemeci

KasakCTaHHbIH COATYCTIK-LUbIFbICbI PeCryOAMKaHbIH ipi MaA LLapyallbIAbIFbl aiMaKTapblHbIH Oipi
60AbIN TabblAaAbl. MaA WapyawbIAbIFbIH TabbICTbl AAMbITY YWIiH Gipkartap GipiHii Ke3ekTeri MaceAe-
AEPAI LeLlly, eH aAAbIMEH, pecrnybAMKa YLLiH aca MaHbI3Abl CaAaAa BETEPUHAPABIK, CaAaHbl KamMTamachl3
ety KaxeT. COATYCTiK-lbIFbIC Ka3akcTaH »KaFAariblHAQ MaA GacbiH CaKTayAblH >XOHE MaA OHIMAIAITIH
apPTTbIPYAbIH HEri3ri pe3epBTepiHiH 6ipi — MaAFa KaHCOPFbILL XKiHILLKE XXOHAIKTEPAIH, COHbIH iWiHAE
cexipriw wbibbiIHAAPAbIH 8CepiHeH GOAATbIH 3USHABI XKO00. MaccarapAblH, XKannan WwabyblAbl Ke3iHAE
CUbIPAAPABIH, CYT OHIMAIAIrM 25-30%-Fa TOMEHAEMTIHI, aA XKac MaAAAPAbIH KOHAIKTEPAIH GeACeHAI
Ke3eHiHAe TayAiriHe 25-40%-Fa AeiiiH TipiAel CaAMarblH >XOFaATaTbiHbl GeAriai. [MaBaosap EpTic eHi-
piHAE XXYPri3iAreH 3epTTeyAep HOTMXKECIHAE 5 TYKbIMAACKA >KaTaTblH 27 LWOHAMHAK, TYPi aHbIKTaA-
Abl. AMMaKTbIH (bayHaAbIK, KELIEHi eypornaAblK, TYPKICTaHAbIK, XXepopTa TeHI3AIK, MOHFOAADIK, >XKOHe
OpTaasmaAbIK, TOMTapMeH YCbIHbIAFaH, 6opeaaabik, TypAep 6acbim. OpTa EpTic >KabIAMaCbIHbIH, MHT-
pa3oHaAbAbIK, AQHALIATTAPbIHAA €H KOm TYPAEPAiIH SPTYPAIAITi MEH MOMYASLUMSCbIHbIH ThIFbI3AbIFbI
Gaikaraabl. LLIoHanHaKTapAbIH >Kanmnai GeACEHAIAITIHIH eKi LWbiHbl GEATIAEHA: MayCbIM XXOHe LIAAE
anAapbiHAa, 6YA OAapAbIH YWYbIHbIH 6Yy3blAyblHa GaiAaHbICTbl. Herisri nainaa 60AaTbIH XXepAep — >Ka-
MbIAMa KOAAEP, apHaAap MeH 6GartnakTtap. CoHaAapAblH, WAGYbIAbIHLIH GEACEHAIAITT KAMMATTbIK, XKar-
AAVAAPMEH aHbIKTaAaAbl, aA TEMMEPATYPA MEH >KapbIKTbIH, KapKbIHAbIAbIFbI Herisri acep eteai. CoHa
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LLbIObIHAAPbIHBIH MAYCbIMABIK, KOHE TOYAIKTIK BEACEHAIAITT TYpaAbl aAbIHFAH MOAIMETTEP OAAPAbIH, KEH
TapaAFaH TYPAEPIMEH KYPECYAiH TMIMAI LAapaAapblH 83ipAey YLUiH NanAdAaHbIAYbl MYMKIH.

TyitiH ce3aep: SHTOMOAOIMS, COHAAAP, KaH COPFbIll KOCKAHATTbIAAP, THYC, MaA LIapyallblAbIfbl,
JKOHAIKTEpP, 6aKblAQy LAPAAAPbl, MHCEKTULMATEP.
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DKoAormyeckoe o60cHoBaHMe mep 60pb6bl co caenHsimu (diptera, tabanidae)
B YCAOBMSIX CTernHo# 30Hbl CeBepo-BocTouHoro KasaxcraHa

KpynHenwwmm >KMBOTHOBOAYECKMM PErMOHOM Halllel CTPaHbl IBASIETCS CEBEPO-BOCTOK KasaxcTaHa.
C ueablo obecreyeHns BETEPUHAPHOTro GAAronoAyUms permoHa 1 peHTabeAbHOCTH Pa3BUTUS XKMBOTHO-
BOACTBA BaXKHO peLleHue PsSAd CUTYAUMOHHbIX 33aad. B yCAOBMSX Pe3KO-KOHTMHEHTAAbHOIO KAMMATa
CceBepo-BOCTOKA KasaxcTtaHa OAHMM M3 FAQBHbIX ACMEKTOB Pa3BUTMS, COXPAHEHNS M MOBbILLEHNS NPO-
AYKTUBHOCTM MOrOAOBbSI KPYMHOIO pOraToro ckota HanboAee pacnpocTpaHeHbl MEPONpUSTUS MO M-
HVYMM3aLMK yliep6a, HAHOCUMOTO KPOBOCOCYLUMMU ABYKPbBIABIMM HACEKOMbIMM, B TOM UMCAE CAEMHS-
MW. B pe3yAbTaTe NpoBeAeHHbIX MCCAEAOBAHWI, ObIAO BbISBAEHO, UTO B CE30H aKTMBHOCTM HACEKOMBbIX
MOAOYHAs MPOAYKTMBHOCTb Yy KPYMHOrO poratoro ckota CHmxaAacb A0 30 %, a noTeps >KMBOWM MaccCbl
Y MOAOAHSIKQ BapbMpoBaAacb OT 25 A0 40 % B CyTKM NpuM HanaAeHWM AOMMHAHTHBIX BUAOB CAer-
Hel. B pe3yAbTate NpoBeAEHHbIX MCCAeAOBaHWUI B [1aBAOAapCKOM [punpThIlbe BbISIBAEHO 27 BUAOB
CA€rnHel, oTHocawmxcsd kK 5 poaam. DayHUCTUYECKMIT KOMIAEKC permoHa NpeACTaBAEH eBPOMencKom,
TYPKECTAHCKOM, CPEAM3EMHOMOPCKOM, MOHIOABCKOM M LLEHTPAAbHO-a3MaTCKOM rpymnnamu, ¢ npeobaa-
AaHvem 6opeaabHbix BUAOB. Hanboabluee BUAOBOE pasHOO6Pasme 1 MAOTHOCTb HACEAEHMS OTMEYEHbI
B MHTPa30HaAbHbIX AaHALLIAdTaX NOMMbI cpeaHero MpTbiwa. YCTaHOBAEHbI ABa MMKa MaCCOBOM aKTMB-
HOCTW CAEMHEN: B MIOHE U MIOAE, UYTO OOYCAOBAEHO HEPEryAsSPHOCTbIO MX BbiAeTa. OCHOBHbIMK Me-
CTamy MOSIBAEHUS SIBASIOTCSI MOVMEHHbIE 03epa, NMPOTOKM U GOAOTA. AKTMBHOCTb HarMaAEHWs CAEMHew
OMPEeAEAIETCd KAUMATUYECKMMM YCAOBUSAMM, NIPU 3TOM OCHOBHOE BAMSHME OKa3blBalOT TemMreparypa u
MHTEHCMBHOCTb OCBelleHMs. [ToAyyeHHble AQHHble O CE30HHOM M CYTOYHOM aKTUBHOCTU CAEMHEN MOTYT

ObITb UCMOAb30BaHbI ANA pa3pa60T|<m Sq)(lbeKTMBHbIX mep 60pb6bl C MX MaCCOBbIMMN BUAAMWN.
KAroueBble croBa: 3HTOMOAOIMA, CA€NHN, KpoBOCOCYyUiMe ABYKPbIAblE, THYC, >)KWBOTHOBOACTBO, Ha-

CeKOMbIe, Mepbl 60PbObl, MHCEKTULMADI.

Introduction

The species composition, distribution, variabil-
ity and ecological features of horseflies have been
studied in Kazakhstan in different years and by dif-
ferent scientists-biologists. The level of negative
impact of gadfly toxicity is revealed by the mass of
dominant species, duration of flight and prevalence
in the study area. Gadflies as massively distributed
ectoparasites cause serious damage to cattle, reduc-
ing their milk production and live weight. Gadfly
bites are not only distressing but also pose a risk of
transmission of various diseases such as anthrax,
tularemia, trypanosomiasis in camels, horses and
cattle, infectious anemia in horses and other poorly
understood diseases of domestic and wild animals.
At the same time, in tropical regions gadflies are
vectors of filariasis (loiasis) in humans and wild ani-
mals. Due to their widespread prevalence, horseflies
cause significant economic damage to thousands of
livestock farms located in the territory of the Re-
public of Kazakhstan and commonwealth coun-

tries (Skulovec, 2005: 412), (Isimbekov, 1994: 35),
(Sivkova, 2019: 575-579), (Sivkova, 2022: 251-
258), (Miraballes, 2019: 579-593), (Shevchenko,
1985: 130-149).

In 1975, the first study of the species composi-
tion of the Palearctic horseflies was carried out by M.
Leclerg and N. Olsufiev (1977), which was the reason
for writing a monograph in which they described and
systematized 195 species of horseflies of the fauna of
the commonwealth countries. Along with the above-
mentioned authors there are researches of other
authors on finding new species of horseflies in Ka-
zakhstan. The study of horseflies in different natural
zones of the Republic, including mountain systems
Tarbagatai, Saur, Southern Altai, as well as Karkarala
and Bayanaul mountain forest massif, including des-
erts and steppes, intrazonal landscapes of the Yertis
river valley and other regions, contributed to a more
extensive characterization of the faunistic composi-
tion of these insects. In the period from 2004 to 2009
the study of faunistic diversity of horseflies in South-
West Altai, in particular in Katon-Karagai district on
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summer pastures of red deer in high-mountainous
terrain significantly enriched and clarified their sys-
tematic classification. Thus, the fauna of horseflies
of Kazakhstan has 84 species and 2 subspecies of
horseflies, it was enriched with 12 species of in-
sects, described earlier by V.V. Shevchenko (1961).
Shevchenko (1961). We would like to note that the
above list is not complete and is supplemented as new
data appear, which allows us to expand knowledge
about the fauna of tabanids (Krolow, 2017a: 107),
(Krolow, 2022b: 447-457), (Aldabergenov, 1975:
28), (Rodrigues, 2022: 518-522), (Zhanetov, 1975:
28), (Nurlina, 2009: 120), (Fermino, 2019: 1-17),
(Skuf’in, 1973: 104).

In Russia the study of species composition,
gonotrophic cycle, peculiarities of gadfly devel-
opment, starting from the end of the 19th century
and up to the present time has been carried out by a
number of authors and large research institutes and
laboratories, such as All-Russian Research Institute
of Veterinary Entomology and Arachnology (Tyu-
men), Zoological Institute (St. Petersburg), Institute
of Systematics and Ecology of Animals SB RAS
(Novosibirsk).

The main approaches in the fight against horse-
flies are sanitary and preventive measures aimed at
reducing and regulating their numbers. The most
common and effective method is the use of chemi-
cal preparations. An important aspect of this issue
is the choice of not only the most effective prepara-
tions, but also environmentally safe means, as well
as the definition and development of optimal meth-
ods and modes of their application, corresponding
to the conditions of specific regions. A review of the
current scientific literature revealed that the best re-
sults in terms of efficacy and duration of insecticidal
action, as well as safety for animals and ecosystems
are demonstrated by preparations presented in the
form of individual polymeric plates, such as ear tags
and tail tapes. The active substances of the above-
mentioned preparations are released evenly and for
a long period of time and penetrate into the ducts of
sebaceous glands, gradually spreading over the en-
tire surface of the animal’s body, causing the death
of blood-sucking two-winged insects in contact with
the skin and hair cover of the animal. This form of
the drug is characterized by low consumption, and
synthetic pyrethroids and their combinations used
as active components are relatively safe for animals
and humans. This is due to the fact that they are rap-
idly metabolized in animals and rapidly degraded in
the environment, which makes them more compli-
ant with environmental safety standards (Ma, 2023:
286), (Andrianov, 2023: 578-584).
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Material and methods of research

The material for the study was own collections
of gadflies. Entomological collections of insects
were carried out in the north-east of Kazakhstan
(Pavlodar oblast), in different natural-climatic con-
ditions. Collection of winged forms was carried out
with a standard entomological net during a certain
period of time in places of cattle grazing and mow-
ing on vegetation, by method of catching from ani-
mals. The captured adult forms of horseflies were
placed in entomological stain with ether. After
killing, the insects were pricked on entomological
pins or spread on cotton mattresses. The species
affiliation of horseflies was determined using a mi-
croscope MBS-10 and special identifiers edited by
V. V. Shevchenko and N. G. Olsufiev (Engashev,
2019a: 34-37), (Engashev, 2020b: 5-8), (Isimbekov,
1994: 35), (Krolow, 2017a: 107), (Krolow, 2022b:
447-457)

Seasonal changes in the number of gadfiies were
studied by regular collections once a decade from
the time of their appearance in spring to their dis-
appearance in autumn. Counting collections were
20-minute captures at the beginning of each hour —
from 8 to 20 hours. In total, about 500 specimens of
gadfly winged forms were collected.

Scientific articles, reviews and reports of a num-
ber of authors and scientific laboratories served as
material for analyses of effective measures of gadfly
control.

Results and discussion

As a result of our research we identified 27
species of horseflies belonging to 5 genera:
Chrysops relictus Mg., Tabanus sabuletorum
sabuletorum Lw, T. maculicornis Ztt., Tabanus b.
bromius Zinne., Tabanus bromius flavofemoratus
Strobl., T. bovinus L., T. autumnalis autumnalis,
Tabanus autumnalis brunessens Szil., Atylotus
pallitarsis Ols., Atylotus rusticus L., Hybomitra
lurida Flln, Hybomitra nitidifrons nitidifrons,
Hybomitra nitidifrons nitidifrons confiformis, Hy-
bomitra sareptana Szil., Hybomitra distinquenda
distinquenda Verr., Hybomitra ciureai, Hybomi-
tra muehlfeldi Br., Hybomitra bimaculata Macq.,
Hybomitra lundbecki lundbecki Lyn, Hybomitra
montana montana Mg., Hybomitra montana mor-
gani Surc., Hybomitra expollicata expollicata
Pand., Hybomitra erberi Br., Haematopota pal-
lidula Krob., Haematopota subcylindrica Pand.,
Haematopota pluvialis pluvialis L., Haematopota
turkestanica turkestanica Krob.
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Figure 1 — Types of horseflies
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Figure 2 — Quantitative ratio of horseflies

In Kazakhstan gadflies are represented by Eu-
ropean, Turkestan, Mediterranean, Mongolian and
Central Asian faunal groups. Faunistic composi-
tion of horseflies of Pavlodar region is represented
by boreal species belonging to forest-steppe and
European-Siberian forest species. Nevertheless, the
distribution of horseflies in natural zones of the re-
gion differs both in quantitative and qualitative in-
dicators. In the intrazonal landscape of the middle

part of the Ertis River valley the faunistic diversity
of species and the highest density of tabanids were
revealed.

In the middle reaches of the Yertis River we
traced the flight of the Common Pestling from 30
June to 2 August. The period of tabanid activity
was detected from 9 a.m. to late evening and was
accompanied by annoying attacks on humans and
animals. It was recorded that in the period from
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12 to 13 hours there was an active flight of gad-
flies. In the study area (upper reaches of the river
Ertis) tabanids fly from the beginning of July to
the end of July, being active during the daytime
from 10 to 20 pm. The highest activity of Taba-
nus females is observed from 12-14 hours at tem-
peratures of 28-30 °C. Atylotus pallitarsis inhabits
birch-aspen groves and mixed grass meadows with
willow overgrowth, is rare, fly from the second
to the third decade of summer. According to our
observations, in the floodplain of the Ertis River
Atylotus rusticus species is active from mid-June
to mid-August, while in the Bayanaulsky moun-

tainous forest massif it starts its flight later — from
the first decade of July and continues until the first
decade of August. These insects are most active in
attacking animals and people between 8 am and 8
pm. The greatest intensity of the gadfly attack oc-
curs from 12 to 13 hours at a temperature of 30-32
°C. In the floodplain of the Yertis River we traced
the flight of gadflies of the genus Hybomitra from
the second decade of June to the third decade of
August. Haematopota subcylindrica is dominant in
the upper Yertis River valley, especially in the dry-
steppe plain part; it flies from the beginning of the
second decade of June to the end of July (Table 1).

Table 1 — Daily flying activity of horseflies in the intrazonal landscape of the Yertis River floodplain

. Trapping time in hours Maximum flight
Ne Types of gadflies - .
The first one Mass flight The last one time in hours

1 Chr. relictus 9-10 12-13 21-22 13
2 T. s. sabuletorum 8-9 12-14 20-22 14
3 |T b. bromius 10-11 12-14 20 10
3a | T b. flavofemoratus 9-10 11-13 19 10
4 | T bovinus 7-8 13-16 20-22 15
T a. autumnalis 6-7 8-11; 17-19 21 15
Sa | T a. brunescens 7-8 14-15 18-20 13
A. rusticus 8-9 12-13 19-20 12
7 | H. n. nitidifrons 8-9 11-12 20 12
7a | H. n. confiformes 7-8 11-13 19-20 13
H. sareptana 9-10 11-12 18-19 10
9 | H. d. distinguenda Verr. 8-9 10-13 20-22 14
10 | H. ciureai 8-9 12-14 20-22 14
11 | H. muehlfeldi Br. 7-8 12-15 18-19 12
12 | H. I lundbecki 8-9 11-12 19-20 12
13 | H. m. montana 8-9 12-14 20-21 13
13a | H. m. morgani 8-9 12-13 20-21 13
14 | H. exp. expollicata 8-9 10-13 18-19 11
15 | H. erberi 8-9 12-13 17-20 12
16 | Haem. subcylindrica 7-8 11-13 18-20 13
17 | Haem. p. pluvialis 7-8 11-14 18-21 14
18 | Haem. turkestanica 8-9 12-13 17-20 12

Compiled by the authors based on the results of
observation of the daily rhythm of gadfly activity.

Thus, in the intrazonal landscape of the Yertis
River floodplain and the adjacent plain steppe gad-
flies are active from June to the end of August. Due
to irregularity of departure of gadflies distributed
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there in floodplain biotopes two periods of their
mass activity were marked: the first period of activ-
ity was recorded from the second to the third decade
of June and lasted up to 15 days; the second peak
was recorded from the end of the first decade of July
and lasted 3 weeks.
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In spite of short duration of the gadfly season of
75-80 days, the period of their mass annoyance to
animals is 30-40 days, i.e. 40-50 % of the season of
activity.

Such species as T. bovinus L., T. autumna-
lis autumnalis, Hybomitra nitidifrons confiformis,

5000
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Haematopota subcylindrica occur everywhere in
the studied region and belong to dominant and mass
species. According to our data, in the valley of the
middle reaches of the Yertis River, in the afforested
floodplain, Haematopota pluvialis pluvialis is also a
mass species. Detailed data are presented in figure 3.
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Figure 3 — Seasonal course of abundance of mass species of horseflies
in the plain part of Pavlodar Priirtyshye (based on cattle counts)

In different natural zones, as the results of our
studies showed, the places of gadfly emergence are
confined to overgrown banks of lakes, streams, chan-
nels, bogs, extensive swamps. This once again indi-
cates the difficulty of identification and study of ecol-
ogy of preimaginal phases of gadfly development.

In different natural zones, as the results of our
studies showed, the places of gadfly emergence
are confined to overgrown banks of lakes, streams,

Table 2 — Typisation of gadfly breeding sites in Pavlodar oblast

channels, bogs, extensive swamps. This once again
indicates the difficulty of identification and study of
ecology of preimaginal phases of gadfly develop-
ment.

In the floodplain of the Yertis River the main
habitats of larvae of haemahydrobiont horseflies
(genus Chrysops) are channels, river channels,
floodplain lakes, ‘karasu’ (Table 2). There they are
common and numerous.

Ne Types Steppe lakes Staritsa, chanr?els Floodplain lakes, karasu, marshes
n/n of the Yertis River from flood waters

1 Chrysops relictus - ++ +

2 Tabanus a. autumnalis + ++

3 T. bovinus - 4t

4 | Hybomitra nitidifrons confiformis - - ++

5 | Haem. subcylindrica - - +

Note: ++ — common
+ — few in number
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Daily rhythm of gadfly activity. Features of
landscape and faunistic complex, as well as climatic
factors have a great influence on the activity of gad-
fly attack. Daily activity of gadfly attack in different
climatic conditions manifests itself differently.

In the complex of environmental factors de-
pressing years and daily activity, the first place is
occupied by the influence of temperature and light
intensity. Other ecoclimatic factors (wind, humid-
ity, precipitation) are of secondary importance.

However, the activity of gadfly attack in specific
conditions is determined by the totality of all these
factors.

The data obtained by us on species composition,
flight time and intensity of gadfly attack according
to seasonal and daily course of mass species abun-
dance can serve as ecological substantiation for the
development of rational and effective measures to
reduce their numbers.

Conclusion

In the north-east of Kazakhstan there are vast ar-
eas of characteristic habitats of horseflies. Detection
of seasonal course of number, daily activity of gadfly
attacks in local conditions, identification of places of
gadfly larvae haul-out and accumulations is impossible
without complete study of their biology and ecology.

The study showed that the fauna of blood-
sucking insects in the north-east of Kazakhstan, in

particular in Pavlodar region includes the follow-
ing 5 genera: Chrysops, Atylotus, Tabanus, Hy-
bomitra, Haematopota. Biological and ecological
characteristics of horseflies, as well as their de-
velopment depend on climatic conditions and are
in close relationship with the presence of animals
in the area.

Sanitary and preventive measures aimed at re-
ducing and regulating their numbers are considered
to be the main approaches in the fight against horse-
flies. The most widespread and effective method is
the use of chemical preparations. An important as-
pect of this issue is the choice of not only the most
effective preparations, but also environmentally safe
means, as well as the definition and development of
optimal methods and modes of their application,
corresponding to the conditions of specific regions.

Treatments of animals with contact insecticides
are considered environmentally safe and cost-ef-
fective, most of which, along with high insecticidal
activity and low toxicity to warm-blooded animals,
have a longer residual effect. It has been proved that
the use of individual polymeric products impregnat-
ed with synthetic pyrethroids and their combinations
in livestock farming may well replace permanent
treatments with repellents and insecticidal solutions.
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