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ABSTRACT: The article presents studies on five farm bases from different areas of the Abay region adjacent
to the former Semipalatinsk test nuclear test site in order to identify the biological features of the pathogen
of hypodermatosis, depending on the degree of radiation damage and differences in natural and climatic
conditions. We paid special attention to the timing of the development of larval phases of hypodermatosis
pathogens in cattle, the timing of their mass arrival on the backs of animals, as well as the timing of
intensive flights of adult dams in various natural and climatic zones of the Abay region. Farms are located in
different zones of radiation damage: from minimal radiation damage (Tarbagatai district, Kokzhira village)
to the zone of emergency radiation damage (Abay district). Veterinary reports on infection of cattle with
subcutaneous gadfly in the districts of the Abai region for 2022-2024 and our results indicate that animals
with hypodermatosis are registered in all districts of the region. In the studied areas, the radioactive
contamination of the region plays an important role in the spread of hypodermatosis. The results of the
radiation examination showed that the equivalent dose rate (ED) in the zone of extreme radiation risk was
0.35 mSv/hour and in the zone of minimal radiation risk 0.08 mSv/hour. The values of the alpha particle flux
density range from 0.2 to 2.2 particles/min*cm2. The measured values of the beta particle flux density in all
the studied sites were <10 particles/min*cm2. Radioactive substances reduce immunity, promote the
development of parasitic pathogens and negatively affect the quality and safety of slaughter products.
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AHHOTALMA: B cTaTbe NpeacTaBaeHbl UCCAELOBAHNA C LENbIO BbiABAEHMA BMONOrMYecknx ocobeHHocTeln
Bo36yguTena runogepmartosa B 3aBMCMMOCTM OT CTEMEHM PaAMaLMOHHOIO MNOPAXKEHMA M Pa3NUYUiN
NPUPOAHO-KINMATUUYECKMX YCIOBMIA HA NATU XO3AMCTBEHHbIX 6a3ax 13 Kaxka4oro parioHa Abaickon obnactu,
npuneratowero K boislemy CemMmnanaTtMHCKOMY UCMbITaTeIbHOMY siaepHOMY noauroHy. Ocoboe BHMMaHMe
Mbl YAEAUAN CPOKaM Pa3BUTUA NapBasibHbIX a3 Bo3byanTenen runogepmaTtosa KpPYnHOro poratoro CKOTa,
CPOKaM MX MacCOBOFO MPMUOLITUA HA CMIMHY KMBOTHbIX, @ TaKKe CPOKAaM MHTEHCMBHOIO NoneTa B3POCAbIX
ocobeil B pas/INYHbIX NPUPOAHO-KIMMATUYECKUX 30Hax Abailickoit obnacTn. Xo3AMCTBA PaAcroOXKEHbl B
Pa3/IMYHbIX 30HAX PAANALMOHHOIO MOPaAXKEHUA: OT MWHUMAJIbHOIO PALMALMOHHOIO MNOPAXKEHMUA
(Tapbarataiickuii paioH, ceno Kokbipa) 40 30Hbl YPe3BbIYaNHOTO PagMaLLMOHHOro nopaxeHusa (Abanckui
palioH). BeTepuHapHble OTYETHOCTM O 3aPaXKEHWW KPYMHOFO POraToro CKOTa MOAKOXKHbIM OBOZLOM MO
paioHam Abalickoin obnactu 3a 2022-2024 IT. U HalK pe3ybTaTbl CBUAETENLCTBYIOT O TOM, UTO KMBOTHbIE
C TMNO4EepPMaTO30M 33pPEermcTpuMpoBaHbl BO BCEX paloHax ob6bnactu. B uccnegyemblx palioHax B
pacnpoCcTpaHeHMM TMNOAEPMATO3a HEMAJIOBAXKHYIO POJIb UFPAET PaANOAKTUBHOE 3arpA3HEHHOCTb PerMoHa.
Pe3synbTaTbl paguauMoOHHOro o0b6cnefoBaHUA MOKasanu, YTO YPOBEHb MOLLHOCTM 3KBMBANEHTHOM A03bl
(M2/) B 30He Ype3BbIYAMHOIO PAAMALLMOHHOIO puUcka coctaBuao 0,35 MK3B/Yac, a B 30HE MUHMMA/IbHOTO
pagauaumoHHoro pucka 0,08 mk3B/yac. 3HauyeHWs NJIOTHOCTU MOTOKa anbda-yacTuu, Konebnerca ot 0,2 Ao
2,2 yacT/MUH*cM2. M3mepeHHble 3HauYeHMa NJIOTHOCTU NOTOKa 6eTa-yacTuL, BO BCEX MCCAeAYEMbIX MyHKTaxX
cocTaBuno <10 yact/MmuH*cm2. PaaMoaKTUBHbIE BELECTBA CHUMKAIOT UMMYHUTET, CMOCOBCTBYIOT Pa3BUTHIO
BO3OyAMTENEN NAPA3UTOB M OTPULLATENIBHO BAMUAET Ha Ka4yecTBO M 6€30MacHOCTb NPOAYKTOB ybos.
KNIIOYEBbIE C/1IOBA: runoaepmaTtos; pafMOaKTUBHOE 3arpAsHeHWe OMOLLEeHO30B; 3MM300TONOrMYeCcKas
cuTyaums; Guonormyeckme oco6eHHoOCTH.

KOH®JIMKT UHTEPECOB: ABTOpbI 3aABAAOT 06 OTCYTCTBUM KOHANKTA MHTEPECOB.

®UHAHCUPOBAHMUE: VccnepoBaHma NpoBeaeHbl 3a CYET COBCTBEHHbIX CPEACTB aBTOPOB

Uctopusa cratbu:
MNony4yeHo: 31.03.2026 MpuHAaTo: 25.04.2026 Ony6anKkoBaHo: 29.06.2026

*KoppecnoHaupyowuii asTop: Mknmbaesa H.A. — HAO «YHusepcuTtet LLlakapumay, r. Cemelt, yn. FUHKN,
20A, 071412, KasaxcTaH, nur.ikimbaeva 84@mail.ru

155



https://doi.org/10.52578/3134-8114-2026-3-154-165
https://orcid.org/0000-0002-0093-452X
https://orcid.org/0000-0002-8979-9591
https://orcid.org/0000-0003-2186-4222
https://orcid.org/0000-0002-7442-5680
https://orcid.org/0009-0004-7862-8604
https://orcid.org/0009-0004-1607-4394
https://orcid.org/0009-0000-8574-0590
https://doi.org/10.52578/3134-8114-2026-3-154-165
mailto:nur.ikimbaeva_84@mail.ru

Animal health and biosofety. N°3 (82), 2026 / )XaHnyapiap AeHcay/IbiFbi ykoHe 6nokayincizgixk. N°3 (82), 2026

INTRODUCTION

As a result of the activities of the Semipalatinsk Test site (SIP) in the period from 1949 to
1989, local areas with high concentrations of radionuclides in the environment were formed on its
territory (Lukashenko et al., 2020). After the official closure of the landfill, residents living in
nearby settlements began active unauthorized economic activities. As a result, to date, about more
than 100 farms have been formed that are engaged in continuous and uncontrolled animal
husbandry. Typical types of animal husbandry are grazing sheep, cattle breeding and horse breeding
in vast steppe territories.

To date, the boundaries of the landfill and individual test sites have been identified and
marked on the ground with special signs warning of the presence of radioactive contamination.
However, a ban on economic activity on the territory of the CIP does not guarantee that the
population conducting unauthorized activities is not in danger of falling into areas of radioactive
contamination. At the same time, residents of individual settlements are requesting that they be
given separate parts of the M&A due to the lack of pasture land within rural districts.

It is well known that the transfer of radionuclides into livestock products can be determined
by many factors, including the level and nature of contamination of pastures, the type of diet and its
composition, the type, age and productivity of animals, the technology of their maintenance, etc.
(Spiridonov et al., 2025, Aidarkhanov et al., 2022). The knowledge available in the world on the
transfer of 137Cs and 90Sr radionuclides into livestock and poultry products is quite broad
(Edomskaya et al., 2025, Krechetnikov et al., 2021, Polivkina et al., 2025). However, most of them
were obtained in laboratory conditions or in territories contaminated as a result of radiation
accidents (Mikhailov et al., 2025, Dyussembayeva et al. 2025), which differ from the territory of the
CIP both in the nature of radioactive contamination and in natural and climatic conditions. A few
studies have been devoted to the transition of transuranic radionuclides (Pu, Am) and 3H into
livestock and poultry products (Edomskaya et al. 2024, Wei et al. 2025), in some cases there are no
data available.

Radionuclides 137Cs, 90Sr, 239+240Pu, 241Am and 3H make the main contribution to
environmental pollution at the CIP. At the same time, if high activities of radionuclides 137Cs,
90Sr, 239+240Pu and 241Am are present directly on the territory of the test sites (Experimental
Field, Degelen, 4a, etc.), then increased concentrations of radionuclide 3H are found in water
sources outside of them and outside the landfill (Erofeeva et al. 2026, Krivitskiy et al. 2022,
Lukashenko et al., 2026). The additional relevance of the study is due to the transfer of landfill
lands, which are considered to be "background" (Lukashenko et al. 2024, Kabdyrakova et al. 2025,
Born-Torrijos et al. 2023), into economic circulation. Under these conditions, it is necessary to
forecast the levels of radioactive contamination of livestock products obtained by M&A in order to
assess the dose loads on the population consuming these products.

There is a fairly extensive literature on the effects of radioactive radiation on human and
animal helminths. The use of isotopes and radiation exposure in the control of helminthiasis is
described in detail in monographs published in Europe and the UK (Sabadel et al.,2022,
Balachandar et al., 2026).

After the accident at the Chernobyl nuclear power plant in Belarus, studies were launched to
study changes in the parasitic situation in territories contaminated with radionuclides (Nachev et al.
2025; Panov et al., 2025, Labetskaya et al., 1997). The main focus of these studies is the analysis of
changes in the parasitic situation in the “exclusion and resettlement zones”, where there has been a
sharp decrease in anthropogenic pressure on biocenoses. At the same time, the main attention was
focused on the secondary effect of the manifestation of radioactive contamination of the area, i.e.
succession processes in places with limited human activity. It has been shown that significant
changes in the parasitofauna of birds and rodents occur due to changes in the abundance and species
composition of hosts in these territories.

At the same time, it should be emphasized that all work on the effects of ionizing radiation
on parasites was carried out on experimental material. To date, there have been practically no works
devoted to the impact of radioactive contamination of the area on parasites and parasitic systems.
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There were only fragmentary data on parasitic arthropods and blood parasites in radiation
biocenoses (Szewczyket al., 2021, Frantsevich, 2006).

The weakening of immunity during radiation exposure leads to an increase in the number of
infected animals and an increase in the intensity of invasion. In this system, the tendency to increase
the invasive onset is dominant and overrides other possible directions of change in the parasitic
system. Perhaps, the second type of regulation of the number of parasites is manifested here —
through the mortality of hosts intensively infected with parasites.

It has been established that environmental changes can affect the number of insect pests.
Studying the effects of various environmental factors, including the effects of increased radiation,
provides an opportunity to better understand the nature of changes in the effects of parasites on
animals and humans. Information about the prevalence and impact of hypodermatosis in
Kazakhstan is currently very incomplete. There is one study from Western Kazakhstan, where
almost 100% of all cattle (until 1998) were reported to contain hypodermic larvae (Bauer et al.,
2023). According to S. Bauer, M. Koibagarova, L. Leader, V. Hajibalayeva, during the 2015-2016
winter season, blood serum samples were taken from 891 cattle from 30 dairy farms in eight regions
(Aktobe, Kostanay, North Kazakhstan, Akmola, Pavlodar, Karaganda, East Kazakhstan, Almaty).
The samples were examined using a commercially available Elisa kit (fasciolosis test for antibodies
in bovine blood serum; idexx website, Montpellier, France) According to the manufacturer's
instructions. A total of 74% of all cattle were seropositive to subcutaneous tissue antibodies, and
seropositive animals were found in 29 out of 30 farms. The average seroprevalence ranged from 54-
66% (Aktobe, Almaty, Northern Kazakhstan) to 89-97% (Pavlodar, Karaganda, Eastern
Kazakhstan). These results show that hypodermatosis is widespread throughout Kazakhstan (Bauer
et al., 2023). Our work is devoted to the study of the direct effect of chronic ionizing radiation on
parasitic systems using the example of hypodermatosis in natural biocenoses. In our opinion, both
of these areas of work complement each other and, in the future, will allow us to fully describe the
changes taking place in the epizootological situation of hypodermatosis in territories contaminated
with radionuclides and predict its further development.

METHODS OF THE RESEARCH

The work was carried out in the period from 2022-2024 in the laboratory of the Department
of Veterinary Sanitation and in the regional testing Laboratory of Engineering (IRLIP) «Scientific
Center for Radioecological Researchy of the Shakarim University and farms adjacent to the Nuclear
Power in Abai (Sarzhal village, Karaul village), Beskaragai (Birlik village), Tarbagatai (Kokzhyra
village), Urdzhar (Makanchi village) districts, as well as in Semey (Prirechnoye).

Sampling was carried out according to the Methodological guidelines "Environmental
monitoring™ (Determination of the content., 2007), GOST 17.4.3.01-83 Nature protection. Soils.
General requirements for sampling (GOST 17.4.3.01-83), GOST 27262-87, ST RK GOST R
51592-2003 Water. General requirements for sampling (ST RK GOST R 51592-2003), ART RK
1545-2006 Radiation control. Sampling of surface and wastewater. General requirements (ART RK
1545-2006). Gamma spectral and radiochemical analyses were performed on a gamma spectrometer
with an electrocooled coaxial germanium detector from Alpha Analyst, Canberra (USA)
(Methodology for determining., 2010,). To establish the epizootic situation of hypodermatosis, we
used our own observations and veterinary reports on the infestation of cattle with larvae of
subcutaneous gadfly in the districts of the East Kazakhstan region for 2022-2024. We also studied
the location of larvae in various areas of the skin and the dynamics of larval pupation by
conventional methods. The graphs and data visualization were performed using Microsoft Excel
2019 software (Microsoft Corp., USA).

RESULTS

On the basis of five farms from different regions of the East Kazakhstan region, we
conducted research to study the biological characteristics of the causative agent of hypodermatosis,
depending on the degree of radiation risk and differences in natural and climatic conditions.
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The results of the radiation examination are presented in Figures 1,2,3.
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Figure 1. MED values of the daytime surface of the studied points

As can be seen from the histogram, the equivalent dose rate (ED) level in the area of
extreme radiation risk (Sarzhal village) was 0.35 mSv/hour. In the zone of maximum radiation risk
(Karaul village) 0.25 pSv/hour, in the zone of increased radiation risk (Prirechnoye village)
0.10 uSv/hour. In the zone of minimum radiation risk, the village of Kokzhyra is 0.10 uSv/hour and
the village of Makanchi is 0.08 uSv/hour.
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Figure 2. Values of the alpha particle flux density on the surface of the studied points

The values of the alpha particle flux density range from 0.2 to 2.2 particles/min*cm2. In the
area of extreme radiation risk in Sarzhal village, the alpha particle flux density is
2.2 particles/min*cm2. In the maximum radiation risk zone in Karaul village, the alpha particle flux
density is 2.0 particles/min*cm2l. In the zone of increased radiation risk in the village of
Prirechnoye, 1.5 particles/min *cm2. In the zone of minimum radiation risk in S.Kokzhyra
0.2 parts/min*cm2 and Makanchi village 0.25 parts/min*cm2.

The measured values of the beta particle flux density in all the studied sites were <10
particles/min*cm2. In the area of extreme radiation risk in Sarzhal village, the beta particle flux
density is 9.4 particles/min*cm2. In the maximum radiation risk zone in Karaul village,
8.2 particles/min*cm2. In the zone of increased radiation risk in the village of Prirechnoye
5,6 particles/min * cm2. In the zone of minimum radiation risk in S.Kokzhyra 5.2 parts/min*cm2
and Makanchi village 4.2 parts/min*cm2.
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Figure 3. Measurement results of radon and thoron EROA (Bg/m3)

The equivalent equilibrium volumetric activity (EROA) of thoron at all points of the study
was <5 Bg/m3. The radon EROA ranges from 42 to 68 Bg/m3. According to the research results, it
was found that the volume activity of radon and thoron in the atmospheric air did not exceed the
values of the permissible average annual volume activity for the population, established by hygienic
standards, and amounting to 200 Bg/m3. A comparative indicator of the extent of invasion in recent
years of cattle under the age of 2 years and older than 2 years, affected by hypodermatosis in
various areas of the East Kazakhstan region, has been made. In 2022, this figure was 44.68%, in
2023— 43.28%, in 2024 — 34.95%. The specific prevalence of hypodermatosis among cattle over 2
years of age in these areas is as follows: in 2022 — 23.28%, in 2023 — 22.12%, in 2024-12.49%. The
results of veterinary reporting on the infestation of cattle with subcutaneous gadfly larvae in the
districts of the East Kazakhstan region for 2022-2024 indicate that animals with hypodermatosis are
registered in almost all districts of the region. As a result of the study, five farms in Eastern
Kazakhstan were identified, which are located in different climatic conditions and four radiation
risk zones of the former Semipalatinsk nuclear test site. Attention was paid to the timing of the
development of larval phases of bovine hypodermatosis pathogens, the timing of their mass
approach to the animal's back, the timing of pupation and the timing of intensive summer of adult
gadflies were taken into account. Farms are located in different radiation risk zones.

Table 1. Comparative indicators of the prevalence of hypodermatosis in cattle under 2 years of age
between 2022-2024 in different districts of the Abai region

Farms
Urzhar . Beskaraga Abai
L Tarbagatay Semey City, o L
Years | Studied livestock District, District, LLP" y district, District, Av%rage,
peasant . . peasant peasant %
farming® cooperative Agrofirma . ;
arming "Kokzhira" Prirechnoye " farming farming
Birlik" y "Balke" "Nariman"
1 2 3 4 5 6 7 8
All studied cattle 20 37 10 20 33
Sick 7 23 5 8 12
El, % 35 62.1 50.0 40.0 36.3 44.68
2022 I, ex. 15.4 24 18.7 20.4 23.2 20.34
1 2 3 4 5 6 7 8
All studied cattle 30 30 30 30 30
Sick 7 11 5 17 25
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El, % 23.3 36.6 16.6 56.6 83.3 43.28
2023 I1, ex. 27 30 15 40 70 36.4
All studied cattle 30 30 30 30 30
Sick 5 8 - 11 18
El, % 16.6 26.6 - 36.6 60 34.95
2024 11, ex. 7 12 - 13 16 12
Notice: EI - extensity of infection; 1l — the intensity of infection.

As shown in Table 1, in 2022, a total of 120 cattle under the age of 2 years were examined
for hypodermatosis, including 55 cattle with hypodermatosis, i.e. the average figure was 44.68%.
The highest rate of cattle with hypodermatosis is in Tarbagatai district, the prevalence of infestation
IS 62.1%, and the lowest rate is in Urzhar district, IE — 35%.

In 2023, 30 heads of cattle were taken from each district and examined for hypodermatosis,
a total of 150 cattle were examined, of which 84 cattle were diagnosed with hypodermatosis, the
total IE was 56%. The highest incidence of hypodermatosis is in Abay district, and the lowest rate is
in Semey City, "Agrofirma "Prirechnoye"” LLP.

In 2024, 30 heads of cattle were taken from each district, a total of 150 heads of cattle were
studied, of which 46 cattle were affected by hypodermatosis, i.e., IE — 38.3%. This year, the highest
indicator is in Abay district, and the lowest indicator is in Urzhar district. "Semey LLP ""Agrofirma
""Prirechnoye " is 100% free from hypodermatosis of cattle.” In this farm, mainly breeding animals,
then veterinary and sanitary and hygienic measures are carried out in a timely and high-quality
manner. In addition, the livestock of this farm does not mix with other rural animals, and the pasture
lands are separate. In the regions of the East Kazakhstan region, the timing of the development of
the larval stage of the causative agent of hypodermatosis varies. Based on previous studies and
comparing studies of 3 years, it turned out that the approach of larvae to the back of cattle will
occur in February-April, the fall of larvae will occur in April-May, and the widespread flight of
gadflies will occur in May-September.

Table 2. Location of larvae in the affected skin areas

Host body area Larvge Percentage of the Range in infected animals
quantity total

Head-neck 7 4.8 1-3
Back 60 40.8 1-40
Belly 3 2.04 1-6
The back part 40 27.2 1-30
Forelimbs 12 8.16 1-5
Hind limbs 25 17.0 1-10

As the radiation exposure increases, the parasitic load on the host populations increases. But
in the system, cestodes are rodents (the definitive host) this increase is limited by the radio
sensitivity of the intermediate host. As soon as the power of the radiation factor exceeds the
radiation resistance of intermediate hosts, a decrease in the infection of animals with cestodes is
observed. Consequently, in this parasitic system, the “weak link” can be both a definitive host and
an intermediate one, depending on the level of radioactive contamination of the biocenosis. In
parasitic systems, where the parasite is a more radio-sensitive organism than the host, we have
observed a decrease in animal infection with these parasites. In the coccidia-rodent parasitic system,
where the “weak link” is the parasite, there is a significant decrease in the infection of rodents with
coccidia, and this process positively correlates with an increase in radiation contamination of the
biocenosis.

DISCUSSION

Changes in parasitic systems as a result of radioactive contamination of biocenoses lead to a
change in the parasitic situation of the territory and a change in the potential of foci of parasitic
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diseases (Eslamiradet al.,2024). In parasitic systems, where the “weak link” is the host (more radio-
sensitive), an increase in invasion occurs, which is expressed in an increase in the intensity and
extensiveness of the invasion. This happens in the following systems: rodents—hematodes
(geohelminths), cestodes—soil invertebrates—rodents. The direction of our work is the radioactive
contamination of biocenoses on parasitic systems and, as a result, the change in the parasitic
environment in these territories. Belarusian researchers focused on the factors influencing the
parasitic environment and caused "primarily by the cessation of anthropogenic pressure on the
biocenosis” (Panov et al., 2025). The consequence of the removal of anthropogenic pressure is the
activation of successional processes in the contaminated area, which affects the number and species
diversity of the animal population. This leads to the disappearance of pre-existing foci of various
human and animal diseases or the emergence of new ones (ibid.). The study of this phenomenon is
absolutely fair and necessary. And anthropogenic impact or its removal really affects the wildlife of
these territories and, accordingly, the parasitofauna. However, the removal of anthropogenic
pressure on the biocenosis can occur under the influence of other causes (not only radioactive
contamination). Radioactive contamination of biocenoses and removal of anthropogenic pressure on
them are two different phenomena, and they can act on parasitofauna in different ways. Therefore,
when Belarusian parasitologists write about changes in the parasitic situation in radionuclide-
contaminated territories as a result of the removal of anthropogenic pressure, it is not clear which of
these factors influenced these changes.

CONCLUSION

Hypodermatosis infection in radiation biocenoses does not change, and it practically does
not depend on the degree of radioactive contamination. With an increase or decrease in the infection
rate of the hosts of the analyzed groups of parasites, there is an almost uniform decrease or increase
in the number of each type of parasite. But it should be noted that this process is influenced by the
different radio sensitivity of the hosts and the parasites themselves. Thus, the radiation biocenoses
of the studied areas of the Abai region are characterized by an increase in infection with bovine
hypodermatosis (up to a certain level of radioactive contamination). Infection with bovine
hypodermatosis is decreasing, the greater the decrease, the more the biocenosis is contaminated
with radionuclides. The intensity and extent of the invasion of these parasites will not change, but it
is possible that radiation in the soil affects the larvae through the skin during pupation, which
requires further research.
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TYWUIH

Maxkanana AGaii 0ONBICHIHBIH OYpbIHFBI CeMel ChIHAK SAPOJBIK IOJMTOHBIHA ipreliec
OpHaJlaCKaH op ayJaHJapblHaH Oec IIapyallbUIbIK 0a3achlHIa pPagUalysIblK  3aKbIMIAHY
JOpeXKeCiHe IKOHE TaOWFU-KIMMATTHIK JKaFdaiiap/blH albIpMalIbUIBIKTaphiHA OalIaHBICTHI
THIIOICPMATO3  KO3ZBIPFBIIIBIHBIH, ~ OMOJOTHSJIBIK ~ €PEeKIICTIKTepiH  aHBIKTAy  MaKCaThIHA,
3epTTeyiep OKYprizmik. Ipi Kapa MalIplH THUIIOAEPMATO3 KO3IBIPFBIIITAPBIHBIH —JIapBaIbIbl
(dazanapblHBIH JaMy Mep3iMiHe, OJIapblH »KaHyapJIapJAblH apKachlHA Kallaid Kely Mep3iMiHe,
COHbIMEH KaTap AOaii OONBICHIHBIH OpTYPJi TaOWFH-KIMMATTHIK aiMaKTapblHIA epeceK
OerenekTepaiH KapKbIHIBI YITy Mep3iMaepiHe aca MoH Oepaik. IllapyarmbiabiKTap paadanusiibIK
3aKpIMJAHYJBIH OPTYPJI alMakTapblHAAa OpHAJacKaH: €H a3 MHHUMAIbIl pPagualsuIbK
3akpiMianynan (TapOararaii aynmanbl, Kerkbipa aybUIbl) TOTCHILIE PATUAIMSIIBIK 3aKbIMIAHY
aiimarpiHa (AOail aynmaHbl) neiiin. AGail 0ONBICBIHBIH aynaHaapsl OoibiHma 2022-2024 xpuiapra
apHaJIFaH ipl Kapa MaJJIbIH Tepi acThIHAaFbl CaJaKICeH 3aKbIMIAHYbl Typajbl BETCPHUHAPHSIIBIK
ecenTep JKoHe OI3[iH HOTHXKeNepiMi3 THUIoJepMaTo30eH aybIpaThlH JKaHyapiapAblH OOJIBICTHIH
OapiblK ayJaHJIapblHIA TIPKEITeHIH KepceTeli. 3epTTeNieTiH ayAaHaapia THIIOACPMATO3bIH
TapalyblHAa afMaKTBIH PaJMOAKTHBTI JIACTAHYBl MaHBI3Ibl POJ aTKapaabl. PaguanusuiblK 3epTTey
HOTIDKEJIEP] TOTEHIIIE PaJHalUsIIBIK TOYSKENl aiiMaFbIHAaFbl SKBUBAICHTTI 1032 (MD]]) KyaThIHBIH
nenreiti 0,35 MK3B/car aj eH TOMEHT1 paguanusuIbIK Toyeken aitmarsiaaa 0,08 Mk3B/car KyparaHbIH
KepceTTi. Anb(a OeeKTepiHiH aFbIH THIFBI3ABIFBIHBIH MoHEP1 0,2-1¢H 2,2 Oeikke Aciin / MuH *
cM2. bapibIk 3epTTeneTiH HYKTenepaeri 0erta OOMIIeKTepiHIH aFblH THIFBI3IBIFBIHBIH OJIIICHIeH
Mouzepi < 10 Gemik/mMun*cm2 Gonabl. PaaroakTuBTI 3aTTap UMMYHUTETTI TOMEHJIETEAl, Mapa3ut
KO3JIBIPFBIITAPBIHBIH JTaMybIHA BIKIIAT €Te/l JKOHE COI0 OHIMJIEPIHIH camackl MEH KayiIci3airine
Tepic acep eTei.

PE3IOME

B craTke npencTaBieHbl HCCIEOBAHMS C LIETBIO BBISBIEHUS OMOJIOTHYECKUX 0COOEHHOCTEN
BO30Y/AUTEINS TUIIOJIEPMATO3a B 3aBUCUMOCTH OT CTENEHU PAAMALMOHHOTO TMOPAKEHUS U Pa3Induii
MPUPOJAHO-KIMMATUYECKUX YCIOBUN Ha MATH XO3SIMCTBEHHBIX 0a3ax U3 KaxkJaoro paioHa Alalickoi
obusacTH, npuiierarpnmero k oOpiBuieMy CeMUNanaTHHCKOMY HCTIBITATEIbHOMY SJIEPHOMY IMOJIUTOHY.
Oco0oe BHUMaHUE MBI yJIEIWIN CPOKAM pa3BUTHUS JIapBaJIbHBIX (a3 Bo30yauTeENeH rumnogepMaTosa
KPYITHOT'O POraToro cKoTta, CpokaM UX MacCOBOI'0 MPUOBITHS Ha CHUHY )KMBOTHBIX, @ TAK)KE CPOKaM
MHTEHCUBHOTO II0JIETa B3pOCIBIX OCOOEW B PA3IMYHBIX MPUPOJHO-KIMMATUYECKUX 30HaX
Abaiickoit o6sacT. X03s5iCTBa PacloNoKEHbI B PA3IMYHBIX 30HAX PAMALMOHHOTO MOPAXKEHUs: OT
MUHUMAaJbHOIO paauannoHHoro nopaxenus (TapbOarataiickuii paiioH, ceno Kokkbipa) 10 30HBI
Ype3BbIUAiHOrO pajuanMoHHOro mopaxeHus (AOaiickuil paiion). BerepuHapHble OTYETHOCTH O
3apakK€HUM KPYIHOTO pOoraTtoro CKoTa MOIKOKHBIM OBOJOM IO paiioHam AOaiickoil obnactu 3a
2022-2024 rr. u HamM pe3yibTaThl CBHIAETEILCTBYIOT O TOM, YTO JKUBOTHBIC C THUIOJEPMATO30M
3aperuCTpUpPOBaHbl BO BCeX pailoHax oOmactu. B HcciaenyeMblx paiioHax B pacmpoCTpaHEHUU
TUIOJEpPMaTo3a HEMAJOBAXKHYIO pOJIb HUIPAeT paJMOaKTUBHOE 3arpsi3HEHHOCTb PETHOHA.
PesynpTaThl paguanMoHHOTO OOCIEIOBaHUS MOKa3aJd, YTO YPOBEHb MOIIHOCTH SKBHUBAJECHTHOU
o361 (M3]]) B 30HE Upe3BBIUAHHOTO paaualiuoOHHOTO pucka coctaBuio 0,35 Mx3B/4ac, a B 30HE
MUHUMAJIBHOTO paguanuoHHoro pucka 0,08 Mx3B/4ac. 3HaueHUs MJIOTHOCTH MOTOKA alib(a-yacTUIl
kosneonercs ot 0,2 no 2,2 yact/Mua*cM2. M3MepeHHbIe 3HaUeHUs TIJIOTHOCTH TTOTOKa 0eTa-4yacTHll
BO BCEX HCCIEeIyeMbIX NyHKTax cocTtaBuwio <l0 wuact/muH*cMm2. PanmoakTuBHBIE BellecTBa
CHIDKAIOT UMMYHHTET, CIIOCOOCTBYIOT Pa3BUTHIO BO30OyAUTENEH Mapa3uToOB U OTPULIATEIBHO BIUSET
Ha KauecTBO M 0€30MacCHOCTh MPOTYKTOB yOO4.
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