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SEASONAL PHENOLOGY OF ECTOPARASITES IN ZOOBIOCOENOSES OF
KARAKALPAKSTAN

Abstract

In 2023-2024, a study of the seasonal activity of ectoparasites parasitising cattle and sheep was conducted in
the Nukus and Karauzak districts of the Republic of Karakalpakstan. The relevance of the study is
conditioned by to the need for epizootic monitoring in an arid climate that promotes the conservation and
spread of ectoparasitic forms that affect the productivity of farm animals. The purpose of the study was to
determine the species composition of ectoparasites, their prevalence and seasonal phenology in the
northwestern region of Uzbekistan. The methodological basis included a field collection of parasitic
arthropods, followed by morphological identification using generally accepted definitions. The sample size
was 3,648 animals examined in farms and private holdings. The presence of 12 ectoparasite species, mainly
from the families Ixodidae, Hippoboscidae, and Trichodectidae, parasitising cattle and sheep, has been
established. As a result of monitoring in 2023, species of mites of the genera Hyalomma (H. anatolicum, H.
plumbeum, H. detritum, H. scupense), Rhipicephalus (Rh. bursa, Rh. turanicus), Haemaphysalis (H. sulcata,
H. punctata), Dermacentor marginatus, Ixodes ricinus, and chewing lice of the genera Bovicola (B. ovis, B.
bovis). The largest number of ixodid ticks was recorded from the middle of spring to the end of summer,
especially in June and July, with a gradual decrease in autumn. The species Bovicola ovis demonstrated
year-round activity, mainly in sheep, whereas B. bovis was more common in cattle. Seasonal dynamics
indicated endemic migration of parasites, depending on temperature rise and microclimatic conditions. In
addition, the relationship between the intensity of invasion and the density of livestock, the sanitary
condition of the premises and the degree of anthropogenic stress on pasture ecotopes has been established.
The results obtained are of practical importance for the development of seasonal schemes of antiparasitic
treatments, increasing the stability of livestock and preventing vector-borne diseases in the steppe and semi-
arid pastures of Karakalpakstan

Keywords: cattle breeding; sheep breeding; ixodid tick; chewing lice; bovicola; zoophilous insect

Ce3onnas henonozusn IKmMonapazumoe 6 3000U0UeHo3ax Kapakannakcman 3000u0ueno3oopynoazul
Kapaxannakcmana IKMonapazummepouH ce30HOyK heHonozusacol
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AHHOTaNNA

B 2023-2024 romax B Hykycckom m Kapayzaxckom
paiionax Pecry6nuku Kapakanmnakcran OblJI0 IpOBEICHO
UCCIIEJIOBAaHUE CE30HHON aKTHBHOCTH JKTOIAapa3uTOB,
Napa3sUTUPYIOLUIMX Ha KPYITHOM POTaToM CKOTE M OBILaX.
AKTyanpHOCTh pabOTHl 00yCIIOBIEHa HEOOXOIUMOCTBIO
SMHM300THYECKOTO MOHUTOPUHIA B YCJIOBHAX apUIHOTO
KIIMMaTa, CIIOCOOCTBYIOILIETO COXpaHEHHIO u
pacIpocTpaHeHUIO 9KTONAapa3sUTaAPHBIX thopm,
BIMSIONINX HA MTPOAYKTUBHOCTH CENbCKOX03IHCTBEHHBIX
KHUBOTHBIX. [ensio HCCIIEIOBAHUS SIBISUIOCH
OTIpEZIeTICHHE BHJOBOTO COCTaBa SKTONMApPa3UTOB, HX
pacmpocTpaH€HHOCTH W CE30HHOW  (DEHOJOTHH B
YCIOBHSX CEBEPO-3allafHOTO pEerHOoHa Y30eKHcTaHa.
Mertopmonoruueckasi OCHOBa BKJIIOYana IOJEBOH cOOp
MapasUTUPYIOMMX YJICHUCTOHOTHX C  IIOCIenyIonIeH

MOP(HOJIOTHIECKOM HICHTU(UKAIICH o
oOurenpuHATEIM ~ onpenenutesiM. OO0bEM  BBEIOOPKU
cocTaBuil 3648  JKUBOTHBIX, OOCJIEIOBaHHBIX B

(epMepcKHX M YaCTHBIX XO3SHCTBaX. YCTaHOBIICHO
Hasmmuue 12 BUAOB 3KTONMApa3suTOB, NPEUMYIIECTBEHHO
n3 cemeiictB Ixodidae, Hippoboscidae u Trichodectidae,
Napa3uTHPYIOLIMX Ha KPYITHOM POTaToOM CKOTE M OBIIAX.
B pesynmerare MmoruTopuHTa B 2023 T. OBUIH BEISBICHBI
Buasl kiemed pomoB Hyalomma (H. anatolicum, H.
plumbeum, H. detritum, H. scupense), Rhipicephalus
(Rh. bursa, Rh. turanicus), Haemaphysalis (H. sulcata,
H. punctata), Dermacentor marginatus, Ixodes ricinus, a
TaKxke BoJocoenoB pomoB Bovicola (B. ovis, B. bovis).
HauGonblitas ~ YMCIIEHHOCTh ~ HKCOJOBBIX  KJICHICH
perucTpupoBajach C CepeiMHbl BECHBI JI0 KOHIA JIETa,
0COOCHHO B HIOHE-MIOJIE, C IOCTEIIEHHBIM CHI)KEHHEM
oceHpto. Bua  Bovicola ovis  memMoHcTpHpoBai
KPYTJIOTOIMYHYI0 aKTUBHOCTh, HPEHMYIIECTBEHHO Y
OBell, Torna Kak B. bovis yame Bcrpedancst y KpyImHOToO
poraroro ckora. Ce30HHas IMHAMHKa YyKa3blBaJa Ha
SHICMHUYHYI0O MHIPALlHUIO [Apa3sHTOB, 3aBUCAIIYI0 OT
NOBBIIICHUS. TEMIEPaTyphl W MHUKPOKIMMAaTHYECKUX
ycnouil. Kpome TOro, ycraHoBieHa B3aUMOCBSI3b
WHTEHCHBHOCTH WHBAa3MH C IUIOTHOCTBIO IIOTOJIOBBS,
CaHUTapHbIM COCTOSHHEM IIOMEIICHHH M CTEHEHBIO
AHTPOIIOT€HHON HArpy3KH Ha MNacTOMIIHBIE 3KOTOIIBI.

[TonmyyeHHBIC  pE3yNbTaThl HUMEIOT  MPAKTUYCCKYIO
3HAYMUMOCTh  JUIS  Pa3pabOTKH  CE30HHBIX  CXEM
MPOTUBOTAPA3UTAPHBIX 00paboTOK, MOBBIIICHUS
YCTOHYHUBOCTH ITOTOJIOBBS u poGUITaKTUKA

TPaHCMUCCUBHBIX 3a007¢BaHMi B 30HE CTEMHBIX U
NOJIYIIyCTBIHHBIX HaCT6I/IIII KapaKannaKCTaHa

Knrouesoie
HMKCOJIOBBIN
HaceKoMoe

C106a.  CKOTOBOJCTBO;,  OBLEBOJCTBO;
KJeI; Imepcreen; bovicola; 3o0oduabHOE

AHHOTANNA

2023-2024-xbuinapsl Kapakanmakcranapin Hykyc kana
Kapaysak paiionmopyHaa yil skaHa KOHIOpJO Ke3AelIKeH
SKTOIAPa3UTTEPANH CE30HAYK aKTUBAYYJIYTY M3UILACHIU.

W3unneeHyH axkTyalinyynyry — alMaxThIH Kyprakdbul
KIUMAaTbl ~ ADKTOMNApa3sUTTEPAUH  CaKTalblll, KEHUPHU
TapaJIbIIIBIH  IIApTTan, aibpul  4Yapba  MajiapbIHBIH

MIPOYKTUBAYYIIYTYHO TEPC TaaCUPUH THHTU3EPUHEH YiIaM
SMM300TOJOTHSUIBIK ~ MOHUTOPUHIAWH  3apbUIIBITBIHA
GainaneIuTyy Oonny. M3uineeHyH MakcaTel — TYHOYK-
Oarplm  ©O30ekcTaH  MAPTHIHAA  JKTOMAPA3UTTEPIUH
TYPAYK  KypaMblH, TapalbllIbIH JKaHa  CE30HAYK
(DCHONOTHACBIH  AHBIKTO0. METONOJIOTHUSNIBIK HETUu3 —
Tajlaa NIAPThIHJAA Tapa3UTTHK MYYHTYN OYTTYyJapIblH
YOTYATYJYI, ajapiabl KIACCHKaJBIK MOP(OJIOTHUSIBIK
UICHTU(HUKALUSIO0 bIKManapbl MEHEH aHBIKTOO OoJimy.
JKanmeiceinan 3648 Oam man QepMmepAuk KaHa JKEKe
yapOanapaa nsnmigeere Tapteuiel. Vzmineene Ixodidae,
Hippoboscidae xxana Trichodectidae Tykymynnarst 12 Typ
SKTOTAPa3UTTEP aHBIKTANABL. 2023-KBUIKBI 0aHKO0IOPI0
TOMOHKY KeHenep Kartanabl: Hyalomma anatolicum, H.
plumbeum, H. detritum, H. scupense; Rhipicephalus
bursa, Rh. turanicus; Haemaphysalis sulcata, H. punctata;
Dermacentor marginatus; Ixodes ricinus, omoHmoi sie
mepcreennep — Bovicola ovis xama B. bovis. HMkcox
KCHEJIEpUHUH OH JKOTOPKY aKTUBIYYJIYIY Ka3[bIH
OPTOCYHaH JKaWJIbIH asrblHa YEWHH, ©3re4e HIOHb-HIOJIb
aitnmapeina Oaiikanapl. Bovicola ovis »xbut 0010 akTHUBIYY
60uTyTI, HETU3MHEH KOWIOPAOH TaObUIIKI, all oMK B. bovis
keOyH4de yiulopno kezgemru. Ce30HIYK JMHAMHKa
MapasUTTepANH KINMATTBIK (PaKTOpiIopro OailmaHeImiTyy
JOKIIBIK MHUIPalMAChIH  KepceTry. Omonmoi ame
WHBAa3UAHBIH MHTCHCUBAYYJIYTY MAaJABIH THITHI3/BITBIHA,
capaiulap[IblH CaHUTAPABIK aballblHA JKaHa >KalbITTapra
OOJITOH aHTPOIOTEHINK >KYKTOMI® OailIaHbIITYy 3KEHU
AHBIKTAJIIBI. Wznunneenyx KBIMBIHTBIKTAPBI
KapakanmakcTaHIplH Tanaa >XaHa >KapbIM-ues KaWbIT
aliMakTapblHJa TPAaHCMUCCUBIMK OOpPYJIapIblH ajAblH
anyy »JKaHa MaJIbIH TYPYKTYYJIYTyH JKOropyJaryy
MakcaTbhlHa CE30HIAYK Japbllo0 CXeMajJapblH HILITEll
YBITYy/1a IPAKTUKAIBIK MaaHUre 33

Aukeiu co300p: man dapba; kol uyapba; MKCOA KEHecH;
mepcreen; Bovicola; 300¢unayy Kypr-Kymypcekanap
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Introduction

The constant growth in demand for livestock products, including meat, milk, wool and leather
raw materials, requires a stable and sustainable level of productivity of farm animals. One of the
key factors negatively affecting the health and productivity of cattle and sheep is parasitic diseases
caused by ectoparasites. In the arid climate typical of a number of regions of Uzbekistan, including
Karakalpakstan, favourable conditions are created for the survival and spread of ixodid ticks and
zoophilous insects. These parasites reduce body weight gain, degrade the quality of livestock
products, and contribute to the spread of vector-borne infections. In this regard, there is a need for a
systematic study of the seasonal activity of ectoparasites, which would allow timely prediction of
epizootic outbreaks and the development of effective preventive measures.

Research by K.T. Sultankulova et al. (2022) analysed the species of ticks that parasitise cattle,
sheep, and horses in various regions of Kazakhstan. The researchers established the prevalence of
Dermacentor marginatus, Hyalomma anatolicum, and Hyalomma scupense, and also identified the
presence of pathogens of slaughter and leather animals. Despite the revealed high degree of
infection of ticks with vector-borne pathogens, the study did not analyse the seasonal dynamics of
parasitisation, which limits the possibility of predicting peak periods of invasion.

Similar aspects of ectoparasite infestation in an arid climate were considered in studies
conducted in Pakistan. The study by S. Shahid et al. (2022), conducted in Quetta district, analysed
the infection of sheep and goats with ixodid ticks. The total invasion was 12.26%, with species
Hyalomma, Rhipicephalus, and Ixodae dominating. The greatest activity of ticks was observed in
summer, especially in females and animals aged 1-2 years. N. Hussain et al. (2023) covered a wider
range of animals in various agroecological areas of Pakistan, including cattle, camels, horses, and
dogs. 11 species of ticks were identified, and the infection rate reached 14.3%. The dominant tick
genera varied depending on the host species. Both studies emphasised the seasonal activity of
ectoparasites and the importance of climatic factors, but the study by N. Hussain et al. had a wider
interspecific and spatial coverage. Despite similar climatic conditions, such comprehensive data on
the distribution and seasonal phenology of ectoparasites on farm animals in Karakalpakstan remain
limited.

Y. Li et al. (2020) conducted a comprehensive assessment of the prevalence of ticks and their
pathogens in domestic animals in the Xinjiang Uygur Autonomous Region of China. The
researchers identified 5,822 ticks collected from cattle, sheep, goats, camels, and horses, and
identified 12 species primarily from the genera Dermacentor, Hyalomma, and Rhipicephalus. Using
molecular methods, pathogens Rickettsia raoultii, Brucella spp., Anaplasma ovis, Babesia caballi,
Theileria equi, and Theileria ovis were detected, with tick infection reaching 36.8%. The data
obtained emphasise the importance of monitoring ectoparasites as vectors of vector-borne diseases
and demonstrate significant species and pathogenic diversity comparable to the risks in regions with
an arid climate, such as Karakalpakstan.

The study by K. Altay et al. (2024) was aimed at the molecular identification of tick-borne
pathogens in grazing horses in Kyrgyzstan. Of the 311 animals examined, 7.4% were infected with
Theileria equi, with a predominance of genotypes A and E. No other pathogens have been
identified. The study highlighted the importance of species-specific monitoring of tick-borne
pathogens for the control of parasitic diseases in horses in Central Asia.
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Thus, given the lack of comprehensive data on the species composition, distribution, and
seasonal dynamics of ectoparasites in Karakalpakstan, the need for investigating the distribution
and seasonal phenology of ectoparasites in cattle and sheep farms in this region was emphasised.
The purpose of this study was to identify the main types of ectoparasites, assess their seasonal
activity, and analyse the influence of climatic factors on the dynamics of infestation of farm
animals.

Materials and Methods

The study was conducted on the territory of the Nukus and Karauzak districts of the Republic
of Karakalpakstan, characterised by an arid climate with dry, hot summers (the average temperature
in July reaches +38°C) and cool winters (down to -5°C), low air humidity, and a predominance of
semi-desert and desert vegetation. Coordinates of the studied areas: Nukus district — 42.4532°N,
59.6022°E; Karauzak district — 41.7300°N, 60.7500°E.

Field surveys and material collection were conducted from March to November 2023,
covering the spring, summer, and autumn seasons. The objects of the study were cattle (mainly
Kazakh white-headed cows and local breeds) and small cattle (sheep and goats) kept in farms
(Dami-ata, Nur Tilek Karauzek) and private farms in the Kuibak and Samanbai mahallas. In total,
more than 1,200 cattle and over 2,400 sheep and goats were examined. The animals varied in age
(from 6 months to 6 years) and sex. All examinations were conducted with the consent of the
animal owners.

Ectoparasites were collected manually and by combing using sterile tweezers and brushes.
Each animal was visually examined for ectoparasites, with an emphasis on the areas of the head,
neck, withers, underbelly, groin, and tail base (Catalano, 2024). The examinations were carried out
twice a month in the morning, when the parasites were most active. The collection was carried out
by veterinary specialists who had been trained and had experience in parasitological examinations.
Special attention was paid to the presence of ticks and chewing lice in different phases of
development (larvae, nymphs, imagos).

Each collected sample was placed in an individual tube with 70% ethanol. The test tubes were
provided with a waterproof label indicating the sample code, the number of the farm, the date and
place of collection, the type and age of the animal, and the affected body part. All data was recorded
in the accounting log, eliminating the possibility of cross-contamination and losses. The samples
were stored at a temperature of +4°C in the laboratory of Arachnoentomology and Acarology of the
Nukus Branch of the Samarkand State University of Veterinary Medicine, Animal Husbandry, and
Biotechnology.

The identification of the collected ectoparasites was carried out using classical determinants:
"Atlas of Ixodid Ticks" (Ganiev & Aliverdiev, 1968), and other specialised manuals (Tsapko,
2020). Specific diagnostics was performed under an MBS-10 binocular microscope (LOMO-
Leningrad Optical and Mechanical Association, USSR) and a Carl Zeiss microscope (Germany)
with magnification up to 400x. Identification was carried out to the level of genus and species,
considering morphological features at various stages of development.

To analyse the seasonal dynamics of infestation, a quantitative assessment was used: the
number of parasites per animal, their stage of development, and frequency of occurrence.
Observations were carried out monthly to identify peaks in ectoparasite activity. Generally accepted
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indicators were used to assess infection: the degree of invasion (percentage of infected animals), the
intensity of invasion (average number of parasites per infected animal). The data was processed
using descriptive statistics with the calculation of averages, ranges, and standard deviations
(Nikanorova, 2020).

All procedures were carried out in accordance with the ethical standards for the treatment of
animals in force in the Republic of Uzbekistan, and in compliance with sanitary and hygienic
requirements for the collection, transportation, and storage of parasitological material. The animals
were not harmed, and the collection of material was carried out with minimal stress to the body.

Results and Discussion

Seasonal activation and movement of ectoparasites in the natural conditions of the Nukus and
Karauzak districts began in the second ten days of April, which coincided with a steady increase in
the average daily air temperature. As part of field studies conducted on farms and in private farms
in these areas (including the Dami-ata farm, Samanbai mahalla, Nur Tilek Karauzek farm, and
Kuibak mahalla), the species composition of ectoparasites infecting cattle and sheep was
determined.

Representatives of ixodid ticks of the genera Hyalomma (H. anatolicum, H. plumbeum, H.
detritum, H. scupense), Rhipicephalus (Rh. bursa, Rh. turanicus), Haemaphysalis (H. sulcata, H.
punctata), Dermacentor marginatus, and Ixodes ricinus had the greatest epizootological
significance. These species were active throughout the growing season, with peak numbers during
the warmer months. Ticks of the genera Hyalomma and Rhipicephalus dominated among them,
which indicates their high adaptability to the climatic conditions of the region.

Additionally, ectoparasites of the genus Bovicola, B. ovis in sheep (Fig. 1a) and B. bovis in
cattle (Fig. 1b), were recorded in all surveyed farms. Unlike ixodid ticks, these parasites
demonstrated year-round activity, which is due to the conditions of animal husbandry, especially in
winter, when a warm and enclosed indoor environment promotes their reproduction. The presence
of these species in all seasons indicates stable invasions that require systemic control as part of the
prevention of pediculosis.

Figure 1. Larval and imago forms of Bovicola ovis (a) and Bovicola bovis (b)
Source: photo by the authors

Figure 1 shows the stages of development of two species of chewing lice typical of farm
animals in Karakalpakstan. Bovicola ovis, which parasitises sheep, and Bovicola bovis, which
infects cattle, are permanent inhabitants of the skin and hair of animals. Their year-round presence
confirms the stable circulation of these parasites in the livestock farms of the region. Especially
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high numbers are recorded in the autumn-winter period, which is associated with a denser crowding
of animals and favourable indoor temperatures.

Bovicola ovis is an obligate ectoparasite of sheep, a representative of the chewing lice group,
feeding on the surface layers of the skin and epidermal scales. According to the study by A. Eshetu
et al. (2017), conducted in the Vogera region (Northern Gondera zone, Ethiopia), B. ovis infection
was recorded in 12.07% of the examined animals. It was found that the degree of infection
significantly varied depending on the sex and physical condition of the sheep: in animals with an
unsatisfactory (52.9%) and average (38.2%) body index, infection was significantly higher than in
sheep with a good physique (25%). It was also noted that rams were more likely to be infected with
B. ovis compared to ewes (46.5% versus 33%). Despite the fact that age did not have a statistically
significant effect on infection with this type of parasite, B. ovis was often detected in mixed
infestations together with Melophagus ovinus.

Pediculosis in cattle caused by lice of the genus Bovicola bovis is a serious veterinary
problem affecting the health and productivity of animals. The study by F. McKiernan et al. (2021)
revealed a high level of lice infestation in beef cattle herds in Ireland, with resistance to
deltamethrin, one of the widely used pyrethroid insecticides, being reported for the first time. The
researchers noted that such resistance reduces the effectiveness of traditional control measures,
exacerbating stress and skin damage in animals, which negatively affects productivity and well-
being. These data confirm the importance of monitoring resistance and finding new methods to
control ectoparasites, which is especially important in the conditions of cattle grazing similar to the
region under study. The results obtained complement the knowledge about the biology and
epidemiology of Bovicola bovis, which must be considered when developing strategies for the
prevention and treatment of pediculosis in different climatic zones. Summary data on the species
composition, distribution, and seasonal activity of ectoparasites are presented in Table 1.

Table 1. Ectoparasite species found in the territory of the Nukus and Karauzak districts of the Republic of
Karakalpakstan

No. Types of ectoparasites Infected animal species Seasons
1. Hyalomma anatolicum bovine cattle in the warmer months
2. | Hyalomma detritum in winter
3. Hyalomma plumbeum bovine cattle in the warmer months
nymph
4, Hyalomma.scupense bovine cattle in the warmer months
5. Dermacentor marginatus bovine cattle in the warmer months
6. Rhipicephalus bursa bovine cattle In all seasons, larva and
7 Rhipicephalus turanicus nymph in winter
8. Haemaphysalis sulcata bovine cattle In the warmer months
9. Haemaphysalis punctata bovine cattle In the warmer months
10. | Hyalomma anatolicum sheep In the warmer months
11. | Bovicola ovis sheep In all seasons
12. | Bovicola bovis bovine cattle In all seasons

Source: compiled by the authors

Based on the data presented in Table 1, it can be concluded about the pronounced seasonal
activity of most ectoparasite species found in the Nukus and Karauzak districts of Karakalpakstan.
The predominance of ixodid mites of the genus Rhipicephalus (Fig. 2) and Hyalomma (Fig. 3) in
the warm season indicates a high dependence of these species on climatic factors, in particular,
temperature and humidity, which create favourable conditions for their active development, mating,
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and attacking their hosts. Ectoparasites were detected in cattle individually, in late March and early
April. And in June and July, the process of their reproduction accelerated. Special attention should
be paid to the species Rhipicephalus bursa, which, unlike most other species, remains active in all
seasons, including winter, which indicates its high adaptability to the extreme conditions of the
region and the presence of stable larval and nymph stages. The constant presence in the populations
of Bovicola ovis (Fig. 1a) and Bovicola bovis (Fig. 1b), recorded in sheep and bovine cattle,
respectively, throughout the year is explained by the conditions of animal husbandry — crowding,
poor ventilation, and the presence of wool, which promotes the reproduction and shelter of these
parasites. Such year-round circulation leads to chronic skin lesions, decreased productivity and
overall stability of animals, and increases the risk of secondary bacterial infections. Thus, the
established structure and seasonal dynamics of infection indicate the need for timely and
differentiated antiparasitic treatment of animals, considering the species-specific features of
ectoparasites.

Figure 2. Dorsal and abdominal mite species of the genus Rhipicephalus
Source: photo by the authors

Figure 3. Morphological features of ixodid mites of the genus Hyalomma identified in farm animals
Source: materials from free online sources

The morphological features of ixodid mites, shown in Figures 2 and 3, allow for a more
detailed understanding of the adaptation mechanisms of these species to a parasitic lifestyle. The
visible differences in the structure of the shield, chelicerae, and legs reflect the specifics of the
mites’ fixation on the host’s body and penetration into the skin. The presence of dense chitinous
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integument in representatives of the genus Hyalomma and a pronounced oral apparatus in
Rhipicephalus indicates a high degree of adaptability to blood-sucking in the conditions of pastoral
cattle breeding typical for the region. Such morphological features contribute to long-term
attachment to the host, which increases the likelihood of transmission of vector-borne diseases. The
visual representation of the parasite structure supports the results of field observations and
highlights the need to take biological characteristics into consideration when developing regional
schemes for the prevention and control of ectoparasites.

As a result of the analysis of the seasonal dynamics of ectoparasite infection in sheep and
goats in the farms of the population of the Kuibak mahallas of Karauzak district and Samanbai of
Nukus district, it was found that the level of infection of sheep in winter is at an average seasonal
level, peaking in spring and summer, and decreasing to minimum values in the autumn months.
These data reflect the pronounced seasonal activity of ectoparasites, which is determined both by
the climatic conditions of the region and by the biological characteristics of the parasitic species.
The greatest intensity of infection is observed in the warm season, which coincides with peak
numbers of ticks and other parasites, while in the cold season their activity decreases significantly,
with the exception of some species adapted to winter conditions. The obtained results emphasise the
need for comprehensive monitoring and application of differentiated measures for the prevention of
parasitic diseases in farms of Karakalpakstan.

The data obtained on the seasonal phenology of ectoparasites of cattle and sheep in the
districts of Karakalpakstan are consistent with the results presented in the study by S.I. Mavlanov et
al. (2025), who also studied the seasonal activity and infection rate of animals with ticks. Both
studies confirmed that tick activity peaks in the summer months, with Hyalomma and
Rhipicephalus being the dominant genera. If the study by S.I. Mavlanov et al. reported an invasion
rate of 70-80% in cattle and 80-82% in small cattle, whereas the present study found a slightly
lower infection rate in a number of age groups, which may be conditioned by differences in animal
treatment methods, microclimatic conditions, or the level of veterinary control on individual farms.

K.C. Kim (1985) emphasised the importance of adaptive mechanisms that ensure the stable
coexistence of parasites and hosts, and the development of specific biological bonds. Special
attention was paid to obligate parasites, including ixodid mites and lice, which allowed for a deeper
understanding of their role in epizootic processes. These provisions correlate well with the results of
this study of ectoparasites in Karakalpakstan, where the adaptation of ticks of the genera Hyalomma
and Rhipicephalus to local climatic conditions and host biology was revealed. The concepts of
coevolution presented in the book have confirmed the need to consider the evolutionary and
ecological characteristics of parasites when developing effective control and prevention measures,
which is especially important for arid regions with intensive pasture farming.

Ixodid mites (Ixodidae) are among the most epidemiologically significant ectoparasites
affecting farm animals in various regions. L. Fedonyuk et al. (2023) showed that pronounced
seasonal ixodid activity is observed in Western Ukraine, with peaks in May-June and August-
September, which is directly related to temperature, humidity, and host density. The researchers
also emphasised the role of climate change in prolonging the period of tick activity and increasing
epizootic danger. These data confirm the need for similar regional studies in other climatic zones,
including arid regions of Uzbekistan, where the epidemiological risk persists in conditions of high
temperatures and grazing animals.
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A. Kamalova (2023) presented an important contribution to the study of bovine ixodidosis
under experimental modelling conditions. The researcher noted that with the increase in the number
of imported livestock and the expansion of livestock farms in Uzbekistan, the risk of the spread of
ixodid ticks increases, especially in household farms and new ecotopes. In an experiment conducted
on 10 cows, it was shown that infection with ixodidosis leads to a decrease in milk yields by an
average of 300 g, which highlights the economic losses associated with the parasitic load. The study
highlighted not only the productive, but also the clinical consequences of infection (itching, anxiety,
decreased general condition), thereby confirming the need for preventive monitoring and the
development of new means to combat ixodidosis in agricultural regions.

N. Choubdar et al. (2021) conducted a comprehensive assessment of the microbiota of the
Hyalomma anatolicum mite using a new generation of culture and sequencing. A high species
diversity of bacteria was revealed, differing in stages of development, sex, and organs of ticks.
Bacillus subtilis dominated at all stages, which indicates possible transovarial transmission, and its
presence on both ticks and livestock skin indicates a cutaneous origin. The NGS (Next Generation
Sequencing) method showed the predominance of Francisella spp. and possible inhibition of
Rickettsia, which is important for assessing the vector role of the tick.

The study by P. Biglari et al. (2018), conducted in the central part of Iran, found that
Hyalomma anatolicum is the dominant tick species (38.83%) in cattle, sheep, and goats. The total
infection rate of the animals was 18.53%, and the species composition included six species of
ixodid ticks. These results are comparable to the data obtained in Karakalpakstan (2023-2024) in
this study, where the predominance of H. anatolicum was also noted, but a greater species diversity
(12 species) was revealed and a clear seasonal trend was traced. Thus, both studies confirmed the
importance of H. anatolicum as a key ectoparasite, but the research in Karakalpakstan provides a
more comprehensive picture of ecological and epizootic features.

A review by B. Kumar et al. (2020) examined the epidemiological significance of ticks of the
genus Hyalomma as vectors of Theileria annulata in animals and Crimean Congo haemorrhagic
fever virus in humans, and other pathogens, including Babesia, Rickettsia, and various viruses. The
researchers noted difficulties in controlling populations of these ticks due to their multi-host nature
and pointed to the limited effectiveness of conventional acaricides. The study analysed alternative
control methods, including the development of Hyalomma vaccines by analogy with anti-
Rhipicephalus microplus vaccines, and the use of plant-based acaricides and other environmentally
sustainable approaches. The review highlighted the need to move towards comprehensive
management strategies to reduce the spread of ticks and their transmitted infections.

During the three-year study by L.P. Phipps et al. (2022), conducted in Southern England, the
potential for disease transmission by ticks of the species Haemaphysalis punctata, whose numbers
and range are increasing in Northern Europe, was investigated. 302 individuals collected at eight
different locations were analysed by polymerase chain reaction (PCR). The samples revealed two
types of Babesia associated with diseases in farm animals (Babesia major and Babesia motasi), and
the causative agent of borreliosis in humans, Borrelia miyamotoi. The highest concentration of
infected ticks was recorded in Sussex County. The data obtained indicate the potential threat of the
expanding H. punctata population to the health of humans and farm animals in the region.
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M.S. Sajid et al. (2009) evaluated the efficacy of ivermectin and cypermethrin against the
mite Hyalomma anatolicum both in vitro and in vivo. Both drugs showed high efficacy in the
laboratory, while cypermethrin completely destroyed ticks even at the highest concentrations, and
ivermectin significantly reduced survival. In the field, cypermethrin ensured the complete
destruction of ticks for 20 days after treatment, while ivermectin only ensured destruction for 15
days. However, incorrect use of acaricides and excessive use of ivermectin, identified among
farmers, could reduce the effectiveness of the drug in practice. Comparing these data with the
results of this study, which revealed the high activity of Hyalomma ticks and their significant
impact on the health and productivity of cattle in Karakalpakstan, the need to introduce more
effective and sustainable ectoparasite control strategies becomes obvious. The findings of M.S.
Sajid et al. confirmed that chemicals, especially cypermethrin, can be effective, but their rational
use and proper organisation of animal treatment are key to long-term success.

Summarising, the integration of data on the seasonal activity of ticks, the microbiological
characteristics of their populations and the effectiveness of acaricides emphasises the importance of
an integrated approach to combating ectoparasites. The introduction of systematic monitoring, the
rational use of acaricides and alternative control methods will reduce the burden of ticks and related
diseases, increase livestock productivity, and improve the epizootic situation in the region.

Conclusions

The conducted research established that in the conditions of the Republic of Karakalpakstan,
farm animals, in particular bovine cattle and sheep, are under constant threat of infection with a
wide range of ectoparasites. Parasitisation of 12 species was recorded, including representatives of
the genera Hyalomma, Rhipicephalus, Haemaphysalis, Dermacentor, Ixodes, and lice of the genus
Bovicola, which indicates a high species diversity and adaptability of ectoparasites to local climatic
and zootechnical conditions. These data confirm the importance of regular monitoring of
ectoparasite populations on livestock farms and the need for timely preventive measures.

The analysis of seasonal phenology showed that the activation of ticks begins in the second
decade of April, reaches a peak in June-July, and then gradually decreases. This distribution is
related to the temperature and humidity conditions of the region, which favour the reproduction and
distribution of arthropods during the warm season. Unlike ticks, the insects that cause entomoses,
especially Bovicola bovis and B. ovis, were most common in the winter and spring period, which
may be conditioned by a decrease in the immune status of animals during the cold season, increased
crowding of livestock indoors, and less active control of parasites during this period.

The results obtained confirm that the tasks set — determining the species composition of
ectoparasites, studying the seasonal dynamics of their activity and identifying periods of greatest
danger — have been successfully solved. In the future, in-depth studies of the biology and resistance
of the discovered species to chemical agents are required, and an assessment of the effectiveness of
alternative control methods, including biological and phytotherapeutic approaches, considering the
specifics of the region and the characteristics of farm animals.
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