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JKYPHAJI JKOHYH/IO [Kg]

“Om MaMIIEKeTTHK yYHUBEPCUTETHHHH JKapubIChl. AWBUT "apOa: arpOHOMUS, BETEPHHApPHUS JKaHa 300TEXHUS WIMMUN
KypHaJIbl YHUBEPCUTETTHH WJIMMHH >KYpHAJIApBIHBIH MMIAKT-(DaKTOPYH KOTOPYJIATyy »KaHa KEeJNeYeKTe 311 apalblk
winMuKA  Ga3aysapra KUPru3YY cascaThlH HIIKe amblpyy MakcatelHaa OmMVYuyn Oxymymryyiaap KeHemmHuH
yeunmuHuH (2022-xpu1apH 20-anpenuHaeryd 7-mpoTOKOJy) HETU3UHIE TY3YJITOH.

“Om MaMIIeKeTTUK YHUBepCUTeTHHHH JKapubICchl. AMbUT yapOa: arpOHOMHES, BETEpPHUHAPHs KaHA 300TEXHUS WINMHIMA
sKypHaib! Keiprei3z PecryOmikacsiaba FOcTHIsS MUHHCTPIMTHHEH KaTToo#oH oTkeH. Kartoo Homypy 10302, 22-mronn
2022-xpu1.

JKypHan yu TWide - KbIPrbI3, OPYC JKaHa AHIJIMC THIACPUHIC MaKalalapsl >KapbluIaidT. MatepHaimap aKbIChI3
Herusze Kabbu1 abiHaT. JKypHall Makatagapabl )KOHOTYY, ajlapIsl Kapoo jKaHa JKapbLUIoo YIYH aKbl al0aiT. ABTOPAYK
CBII aKbl TOIIOHOOMT.

KypHai sKbIbIHA 4 5K0JTy YbITaT (KOIIyMYa aTaibIH YbITAPBUIBILITAp OOMYITY MYMKYH).

“Om MamMJIEKeTTUK YHHBEPCUTETHHUH JKapubichl. AWbUT yap0a: arpoHOMHS, BETEPHHAPHS JKaHa 300TEXHUS KypHAIbI
©3YHYH pacMUii caiiThIHa ayblK KHUPYY MYMKYHYYJIYTYH Oeper. By nylHenyk wiauMui KOOMUYJTyKKa KypHaiIra KeHUPH
MaaJbIMaT aTyy MYMKYHUYJIYTYH KaMCBhI3 KbLJIaT.

OxypMaHAap >kaHa aBTOPJIOP JKYpHAJIBIH BeO-CaWTHIHAH JKYpHAJIBIH y4YypAarbl CaHBIHBIH JJIEKTPOHAYK BEPCHSICHIH
JKaHa MypYHKy OachUIMasap/blH apXUBICPUH 3PKUH KOPYI jkaHa xykremn ana amsiuar. Creative Commons Attribution
License (CC BY-NC 4.0) nuueH3UsIChIHBIH IIAPTTapblHA BUIAMBIK, KypPHAIIBIH OaapblK OackIManapbl 3JIEKTPOHAYK
TYpZae Oekep ’KaHa YEKTOOCy3 TapaTbuIaT.

“OmMYnuyH JXKapubicel. AibIT yap0a: arpOHOMES, BETCPHHApPHS >KaHA 300TEXHHS >KypHAJIBIHIATBl MaKallaapIsIH
ABTOPIIOPY IMIEKTEpH MEHEH OHMpre >KypHaiara Oachill 4dblrapyy YKyryH eTkepyn Oepuier, anbl Creative Commons
Attribution License (CC BY-NC 4.0) nurieH31sIChI MEHEH JINIIeH3nsuIaral 6osymiat. JKapbisiiaHran SMIeKTHH aBTOPIYK
YKYK 33cH 0oyt Oackin ybirapyyuy Ol MaMIIEKETTUK YHUBEPCUTETH ICETITENET.

XKypHanmeiH MarepHaIIapbIHBIH  3JNEKTPOHAYK Bepcustmapbl  https://journal.oshsu.kg/index.php/agriculture/index
CalThIHJIa KOOMIYK JOMEH/IE KalTallThIPhUITaH.

CrossRef menen Omr MamIeKeTTHK YHHUBEPCUTECTHHHH OPTOCYHIA TY3YJTOH KEIMIIUMIe bUTaibik skypHamra 10.52754
Homypiayy DOl mpedukcn brifrappuiran. Yimryn keaumummaud Herusunie “OmMVYnyH JKapubickl. Adibir yapOa:
arpoHOMUS, BETEpHHAPHS JKaHa 300TEXHUSI” )KypHAJIbIHA YbIKKaH ap 6up makanara DOl Homypy Gepuiter.
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0 )KYPHAJIE [ru]

Hayuneni sxypHan “Bectamk Omickoro TrocymapcTBEHHOTO yHHBepcuTeTa. (CenbCcKoe XO3SHCTBO: arpOHOMHUS,
BETEpHHApUS W 300TE€XHUSA OBUI OCHOBAaH HAa OCHOBaHWH pemieHus YdeHoro coBera Oml'Y (mpotokom Ne7 or 20
anpenst 2022 ropa) B LENAX NMOBBIIIEHHWS HMIIAKT-(AaKTOpa HAYYHBIX JKypHAJIOB YHUBEPCHTETA W, B AaJbHEHIIEM,
peain3anyu MOoJIUTUKH BKIIFOYCHHS B MCKITYHAPOAHBIC HAYUHBIC 0a3nl JaHHBIX.

22 monua 2022 rtoma “BectHmk OmICKOTO TrocyAapcTBEHHOTO yHHBepcHTeTa. CelbCcKOe XO3MHCTBO: arpOHOMHS,
BETEPHHAPHS W 300TEXHUS TIPOIEN perucTpaiiio B Munnctepcerse octinnu Keipresckoit Pecyommku mox Nel10302.

XKypHan myOnmKyeT CTaTbl Ha TPeX SA3BIKAX - KbIPTbI3CKOM, PYCCKOM M AHIVIMHCKOM, NPUHMMAaeT MaTepHallbl K
nyOnikanuy Ha Ge3Bo3Me3HOM ocHoBe. JKypHanm He B3uMMaeT IUIaTy 3a NOJAdy CTaTei, UX pELEeH3NPOBaHHE U UX
MyOJIMKAaIMI0. ABTOPCKHE TOHOPAphl He BHITUIAYABAIOTCSL.

[TeproguaHOCTD M3MaHUS: 4 BBINMYCKA B IO/ (BO3MOXKHBI JOTIOTHUTEIBHBIE CIIEIINATbHBIE BBIITYCKH).

Kypuan “BectHuk OmICKOT0 rocyAapCTBEHHOTO yHHBepcuTeTa. CelbCcKoe XO3SHWCTBO: arpOHOMHS, BETEpUHApUS H
300TeXHHS TMPEIOCTABISICT OTKPBITBHIA JTOCTYH K CBOEMY KOHTGHTY Ha O(MHUIMAIBHOM CcaiTe KypHama. ITo
obecrieunBaet 0oJiee MUPOKKA HHOOPMAITHOHHBIN JOCTYII K XKYPHAITY B MacIITabax MHPOBOTO HAYYHOT'O COOOIIECTRA.

Yurarenu U aBTOPBI MOTYT CBOGOIHO MIPOCMATPUBATH M CKAYMBATH AJIEKTPOHHBIC BEPCUH TEKYIIIEr0 HOMEpa XypHaia 1
apXuBbl 3a TpEABIAyLIME TMEpPUOABI Ha calTe >KypHama. Bce myOnukamuy S>KypHaqa B OICKTPOHHOM BHE
pacmpocTpaHsoTes OecriatHo u 6e3 orpaHnueHui Ha ycioBusx nunensun Creative Commons Attribution License (CC
BY-NC 4.0).

ABTOpBI cTartell kypHana “BecTHuk OHICKOTO roCyAapCTBEHHOTo yHHBepcuTeTa. CelbCKOe XO3SICTBO: arpOHOMUS,
BETEPUHAPUSI U 300TEXHUS” TEPEAA0T JKypHAIy IPaBo IyOJIMKalMUd BMeCTe ¢ paboTOM, eTMHOBPEMEHHO JIMLECH3UPYS
ee no ymmrensun Creative Commons Attribution License (CC BY-NC 4.0). IlpaBooGmagarteneM OITyOIHKOBaHHON
paboTEI siBIIsieTCst U3aTes — OMICKHi TOCy1apCTBEHHBIH YHUBEPCHUTET.

OJneKTpoHHBIE BepcuH MartepuanoB “BectHuk OIICKOro rocyIapcTBEHHOTO YHHBepcuTeTa. CenbCcKkoe XO3SIHCTBO:
arpoOHOMHUSI, BETEpHHAPHS U 300TEXHHUs pasMelnarorcs Ha caiire https:/journal.oshsu.kg/index.php/agriculture/index s
OTKPBITOM JIOCTYIIE.

ITo noroBopy mexay CrossRef u OuickuMm rocyapcTBEHHBIM YHHBEPCHUTETOM KypHany mpucBoeH mpedukc DOI
10.52754. Ha ocHOBaHMHM 3TOTO JOTOBOpa KaKIOW cTaThe, ONMyONMKOBaHHOW B >XypHane “BectHumk Omnickoro
TOCYIapCTBEHHOro yHHBepcuTera. CelbCKoe XO3SMCTBO: arpoOHOMHMS, BETCPUHAPHS W 300TSXHHUA~  NPHCBAHUBACTCS
nomep DOI.

Yupenureanb

OmIcKuif TOCYAAapCTBEHHBI YHHUBEPCHTET
e-1SSN 1694-8696 (snexTpoHHast Bepcust)
Ipeduxec DOI: 10.52754

ABOUT THE JOURNAL [en]

The scientific journal “Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics” was
founded on the basis of the 7th Protocol of the Academic Council of Osh State University dated April 20, 2022 in order
to increase the impact factor of scientific journals of the university and further implement the policy of inclusion in
international scientific databases.

In June 22, 2022 the journal “Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics”
was registered with the Ministry of Justice of the Kyrgyz Republic under No. 10302.

The journal publishes articles in three languages — Kyrgyz, Russian and English, accepts materials for publication free
of charge. The journal does not charge for the submission of articles, their review and publication. Author’s royalties
are not paid.

Publication frequency: 4 issues per year (additional special issues are possible).


https://journal.oshsu.kg/index.php/agriculture/index

The “Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics™ provides open access to its
content on the official website of the journal. This provides greater information access to the journal throughout the
global scientific community.

Readers and authors can freely view and download the electronic versions of the current issue of the journal and
archives for previous periods on the journal’s website. All publications of the journal in electronic form are distributed
free of charge and without restrictions under the terms of the Creative Commons Attribution License (CC BY-NC 4.0).

The authors of the “Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics™ transfer
publishing rights to the publisher, licensing it under Creative Commons Attribution License (CC BY-NC 4.0). The
copyright holder of the published work is the publisher — Osh State University.

Electronic versions of the journal materials are placed on the website
https://journal.oshsu.ka/index.php/agriculture/index in the public domain.

Under an agreement between CrossRef and Osh State University, the journal was assigned the prefix DOI 10.52754. On
the basis of this agreement, each article published in the “Journal of Osh State University. Agriculture: Agronomy,
Veterinary and Zootechnics” is assigned a DOI humber.

Founder

Osh State University

e-ISSN 1694-8696 (electronic version)
DOl prefix: 10.52754

PEJAKIUA [kg]
bawkvl pedakmop

AbmypacynoB AOmyranm XanMmyp3aeBHdY, aWbpul 4dap0a WIMMIEPHHHH JOKTOpPY, Npod)eccop, BETepHHApALIK MEIWIMHA >KaHa
OnoTexHONMOrUs KadeapachHbIH OamIchichl, O MaMIICKETTHK YHUBEPCHTETH.
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M3HWIJI06 MHCTUTYTYHYH AUPEKTODY.
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Pecry6uukacer, daminov1960@mail.ru
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YmapoB lllaBkar PamazanoBuy, aiibul yap06a WINMIECPUHHMH JOKTOpPY, TalIKeHT MaMIIEKETTUK arpapiAblk yHHUBEpCHUTETHHHH JKubek
OH/IYPYY JKaHa THIT 6cTYpYY Kadempacsiabia mpodeccopy, O36ek Pecrybmukacsr, Ushavkat@mail.ru
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IOnpambaes Ocymkan ApTHIKOBMY, albul 4yapba MWIMMAEPHHHH JOKTOpY, mpodeccop, Poccusi wmumuaep akaaeMHsCHIHBIH
akazeMurd, Poccus MaMIIeKeTTHK arpapAblk yHuBepcuTeTHHWH — K.A.TummupsseB atbiHmarbl MockBa aifbum dapOa
aKaJeMUSICBIHBIH 300TEXHUS XKaHa OHOJIOTHS MHCTHTYTYHYH aupekropy, Poccust deneparmsicer, Z00@rgau.ru

OnycoB Xymaitnazap bexnasapoBuu, Ouonorust WIMMICPHHHH HOKTOpY, Hpodeccop, CamapkaHI MaMIICKETTHK BETEPHHAPIBIK
MEIHULMHA, MaJ Yapba KaHa OMOTEXHOJIOTUs YHHBEPCUTETHHHH peKkTopy, O36ek Pecrybimkacel, ssvu@mail.ru

SItyceBmu AHTOH IBaHOBHY, BeTepHHApPHUS WIMMACPHUHUH IOKTOpPY, mpodeccop, BureOck MamieKeTTHK BETEpHHAPABIK MEAWIIMHA
AKaJICMUACBIHBIH TIapa3uTOJIOrUs JKaHa HWHBA3UAJIBIK bUIaHAAP Kad)e}lpaCBIHLIH GaI_HlILICLI, Eenapycr; PeCl‘[yGJ'[I/IKaCLI,
uovgavm@Vvitebsk.by



mailto:islamov@kaznaru.edu.kz
mailto:evgeniy251082@mail.ru
mailto:kosilov_vi@bk.ru
mailto:vniikormov@mail.ru
mailto:tursumbai61@list.ru
mailto:kulynych@pdaa.edu.ua
mailto:197118@mail.ru
mailto:secretary@spbguvm.ru
mailto:rector@mgavm.ru
mailto:etoile111@gmail.ru
mailto:rebezov@yandex.ru
mailto:ruziev@mail.ru
mailto:roiter@vnitip.ru
mailto:sniizhk@yandex.ru
mailto:stolpovsky@mail.ru
mailto:ushavkat@mail.ru
mailto:askarbektulobaev@gmail.com
mailto:ibragimergashev64@gmail.com
mailto:zoo@rgau.ru
mailto:ssvu@mail.ru
mailto:uovgavm@vitebsk.by

Tlorogaes Brmamumup AmnukeeBHd, aifibul 4ap0a WIMMAEPHHHH IOKTOpY, mpodeccop, Poccus PDenepanysiChIHBIH WIMMHHE SMIEK
cunupred wumiMep, Tynayk Kaskas denmepaniplk  ynyTTyk winMuii  OopOOpyHyH Oamikel WIMMHI — KbI3MATKepH,
pogodaev_1954@mail.ru

Kepumamues JKanmpiGex KankxaHoBuu, JOKTOp BETEpHMHApHBIX HayK, THpodeccop, aupekrop KeIpreisckoro HaydHoO-
HCCIIE/IOBATENILCKOTO MHCTUTYTA )KUBOTHOBOJICTBA M NACTOMIIL.

Cnecapenko Hatanbs AHaronbeBHa — OMOJIOTHSA WIMMAEPMHHH JOKTOpY, npodeccop. MoCkBa MaMIEKETTHK BETEPHHAPBIK
MeIWIMHa kaHa OwortexHosorms akagemuscsl. K.M. Ckpsbun ateiparsl, I[Ipodeccop A.D. KammmoB aTbIHAars!
JKaHbIOApJIap/ABIH AHATOMUSICH JKaHa THCTONOTHACH KadeapachiHbIH Tnpodeccopy, Poccus DenepalnsiCIHBIH KOTOPKY
KEeCHNTUK OwinM OepyycyHYH, Poccus @enepanMschlHBIH arpoeHep jkail KOMIUIEKCHHHH, Poccusa ®enepalschIHbIH
WIUMUHE 3MIeK CUHUPIeH HIIMEpU.

PEJAKIIUS [ru]
T'naenwtii pedaxmop

AbmypacynoB AGxyrann XanMmyp3aeBud, JOKTOpP CElNbCKOXO3SIHCTBEHHBIX HAayK, Mpodeccop, 3aBeaytonmii kadeapoil BeTepruHapHOMi
MEIUIMHEL 1 OnoTexHonorud, OMCKOro rocyapCTBEHHOIO YHHBEPCHTETA

YiieHbl peJaKIHOHHOM KOJ1eruu

AxmmamneB JKaMuH AKHMManneBHY, JOKTOP CETbCKOXO3SHCTBEHHBIX HAyK, Ipodeccop, akagemuk HarpoHanHOH akameMun Hayk
Keiprenckoit  Pecriyommku, akagemuk BACXHWIT aupextop KbIprel3ckoro Hay4HO-HCCIIEIOBATENBCKOTO HHCTHTYTA
3eMJIe/IeNHs U TIOYBOBEICHHUSL.

AxnazapoB bekOoincyHn KamypiOekoBHY, MOKTOp BETEpHHAPHBIX HAyK, mpodeccop, JekaH (akylIbTeTa TEXHOJIOTHH U OHOPECYpCOB
KHAY um. K.M.Cxpsibuna, KP, aknazarov-61@mail.ru

Apucos Muxann BraguMmupoBud, TOKTOp BeTepHHApHBIX Hayk, mpodeccop PAH, pykoBomutens ¢unmana Beepoccuiickoro HaydHoO-
HCCIIEJOBATENECKOTO HMHCTHTYTa (DYHIAMEHTAIBHOH M TPUKIAQAHOM MapasWTONOTHH JKMBOTHBIX M PAacTEeHHH - ¢mman
®denepanbHOro rocyIapCTBEHHOr0 OFOJDKETHOIO Hay4yHOro yupexiaeHus «dDeaepanpHblii HaydHbIH LeHTp - Bcepoccuiickuii
Hay4YHO-HCCIIEIOBATEIIbCKUI HHCTUTYT OJKCIIepHMeHTansHON BeTepuHapunm uMenn K. Ckpsbmna u S.P. Kopamenko
Poccuiickoii akagemun Hayk», PO, director@vniigis.ru

Kypaes Cupoxunud TypayKyloBud — HOKTOpP OHOJOTHYECKHX HayK, mpodeccop Kadeapbl OBOLICBOJCTBO M BHHOIPAIapCTBO
TallKeHTCKOro arpapHoOro yHuBepcurera, PecryOnuka Y30ekucraH, juraev.197817@mail.ru

laBpuuenko Hukomaii MBaHoBWY, 1.C.X.H., mpodeccop, Pexktop BureOCKOro rocyaapCTBEHHOrO — akajJeMHH  BETCPUHAPHOMN
MeuiuHel, Pecry6nika Benapycs, vsavm@vsavm.by

JamuHoB Acanymno CyBOHOBHY, JOKTOpP BETEpHHApPHBIX HayK, Mpodeccop, MPOPEeKTop Mo Hayke M MHHOBAImsAM CaMapKaHICKOTO
rOCYZIapCTBEHHOIO YHHMBEPCUTETa BETEPUHAPHOM MEIULIMHBI, )KUBOTHOBOJACTBA U OMOTEXHOJIOTHIA, Pecny6nm<a V36ekucran,
daminov1960@mail.ru

HoonotkenaueBa Tunatun [loonoTkenaueBHa, 1.0.H., mpodeccop, 3aBeAyIOMUi OTAETIEHHEM, CELCKOXO3IHCTBEHHOTO (haKyJbTeTa
Keipreicko-Typerickoro yauepeutera «Manacy, Keipreisckas Pecrmy6nuka, doolotkeldiyeva@manas.edu.kg

XKynymoB Acankanslp TemMupOeKoBHY, JOKTOp BETEpPHHAPHBIX HAyK, mpodeccop, akaneMuk HarmonamHoit akagemun Hayk KP,
JupekTop uHCTuTyTa 6notexnonorud HAH KP, junushov@mail.ru

HcnamoB Ecenbaii HcpawmnoBud, 1.c.X.H., mpodeccop, IPOPEKTOp MO HAydHOH paboTe M MeXIyHapomHbIM cBsi3siM, Kazaxckoro
Haumonansaoro Arpaproro MccnenoBarensckoro YHuupepcurera, Pecy6imka Kasaxcran, islamov@kaznaru.edu.kz

Konecuuk EBrenmii AmnatomseBnd, 1.0.H., mpodeccop, PI'AOY BO «locymapCTBEeHHBIII YHHBEPCHTET HPOCBEUICHHS», MOCKBa,
Poccus, evgeniy251082@mail.ru

KocunoB Bmagumup WBanoBud, n.c.x.H., mpodeccop kadeapsr ®I'OY BO  OpeHOyprckoro rocyJapcTBEHHOTO —arpapHOTrO

ynuBepcuteta, PO, kosilov_vi@bk.ru

Kocomanos Bmagummup MuxainoBuy, nA.c.X.H., mpodeccop, akagemuk PAH, mupexrop OHILI[ "Bcepoccmiickoro HaydHO-
HCCIIeJOBATELCKOT0 HHCTUTYTa KOpMOB uM. B. P. Bunbsmca", PO, vniikormov@mail.ru

Ky6ar6exoB Typcymbaii CateimbaeBudY, 1.C.X.H., mpodeccop, Poccuiickuii rocymapcTBeHHBIN arpapHbeiii yHHBepcuteT —-MCXA
nmern KA. Tumupsizesa, PO, tursumbai6l@list.ru



mailto:pogodaev_1954@mail.ru
mailto:aknazarov-61@mail.ru
mailto:director@vniigis.ru
mailto:juraev.197817@mail.ru
mailto:vsavm@vsavm.by
mailto:daminov1960@mail.ru
mailto:doolotkeldiyeva@manas.edu.kg
mailto:junushov@mail.ru
mailto:islamov@kaznaru.edu.kz
mailto:evgeniy251082@mail.ru
mailto:kosilov_vi@bk.ru
mailto:vniikormov@mail.ru
mailto:tursumbai61@list.ru

Kymuana Cepreit  HukonmaeBud, JIOKTOp BETEPHUHAPHBIX HAyk, mOpodeccop, nekaH (GakyiabTeTa  BETCPUHAPHON  MEIUIMHBI
IMosrraBckoro rocyIapCTBEHHOTO arpapHoro yHusepcurera,Pecry6irka Yipauna, kulynych@pdaa.edu.ua

MycabaeB bBakumxan MOpammoBud, IOKTOp C.X. HaykK, Ipodeccop,3aM. TeHepajlbHOro aupekropa Kasaxckoro HaydHO-
HCCIIC/IOBATEIILCKOTO HHCTUTYTA KUBOTHOBOJICTBA U KOPMOIIPOU3BO/CTBa, PecriyOnuka Kasaxcran, 197118@mail.ru

IInemsmoB  Kupmin BrmamumupoBnd, [OKTOp BeTEpHHApHBIX Hayk, mpodeccop, wieH-koppectonaeHT PAH, pexrop Cankr-
IMetepOyprckoro rocyAapCTBEHHOIO YHHBEPCUTETA BEeTEpUHAPHOW Meaunuuel, PO, secretary@spbguvm.ru

IMo3stonn Cepreit BnagnmmpoBud, KOKTOp BeTepHMHApHBIX Hayk, mpodeccop, Pexrop ®I'BOY BO «MockoBckas rocyaapcTBeHHAs
aKaJeMusl BETepUHAPHOW Meaunuubl u 6uotexuosiorud - MBA nmenn K.U. Ckpsibuna», P®, rector@mgavm.ru

Pammnosa Jnmbap KapmmoBHA — IOKTOp CENBbCKOXO3SHCTBEHHBIX HAyK, Hmpodeccop, 3aB. saboparopueil TamIkeHTCKOro HaydHO-
HCCIIEJOBATENECKOTO HMHCTHTYTA CEJEKIMH, CEMEHOBOJICTBA W TEXHOJOTWHM BO3JENBIBAHUS XJIOMYATHHWKA, PecryOnmka

V36ekucran, etoilelll@gmail.ru

Pe6e3oB Makcum BopucoBud, 1.c.X.H., mpodeccop, «PenepaibHblii HAyYHBIA [IEHTP NHIIEBBIX cucteM mM. B.M. T'op6atoBa» PAH,

Mockga, Poccust, rebezov@yandex.ru

PysueB Tyiiun baganoBuu, n.c.X.H., mpodeccop kadenpsl TaTKUKCKOro ToCyJapcTBEHHOTO arpapHOrO yHHBepcuTeTa, PecryOmuka

TamxukucTas, ruziev@mail.ru

Potitep SIkoB CollOMOHOBHY, TOKTOp C.X. HayK, mpodeccop, pyKOBOAUTEIb HAYYHOTO HAMpPABICHUS — TeHeTHka u ceneknmsi, OHI]
«BHUTU nruneoactsay PAH, roiter@vnitip.ru

Ckopeix Jlapuca HwukomaeBHa, MOKTOp OHMONIOTMYECKHX HAyK, MOLEHT, IVIABHBI HAYYHBIA COTPYJHUK OTAENA OBIEBOACTBA H
KO30BOJICTBA BCepoCCHICKOro  Hay4HO-HMCCIIEZIOBATEIbCKOr0 HMHCTUTYTa OBLICBOJCTBA M KO30BOACTBA —  (uiHana
®denepaabHOrO TOCYAApCTBEHHOTO OFO/PKETHOro HaydHoro yupexuenus «CeBepo-KaBkasckuit QenepanbHbIil HaydHBII

arpapHblii eHTp», PD, sniizhk@yandex.ru

Cronmosckuii FOpuit AHaTonmbeBud — 1.6.H., podeccop, 3aMecTUTeNb AUPEKTOpa Mo Hay4HO# pabore MHcTHTyTa OOIIel TeHEeTHKH

um. H. Y. BaBunosa PAH, stolpovsky@mail.ru

VYmapor IllaBkat Pama3aHoBuu, mOKTOp c¢.X. Hayk, mnpodeccop kadeapsr IllemkoBoacTBa M TyTOBOACTBA TaIlIKEHTCKOTO
rOCY/IapCTBEHHOTO arpapHoOro yHuBepcurera, PecriyOmuka Y36ekucran, ushavkat@mail.ru

TynoGaeB AckapOek 3apibIkOBHY, JOKTOp BETEPUHAPHBIX HaykK, mpodeccop BerepmHapHOro (akynsreTa Kbipreicko-Typerkoro
yHuBepcutera «Manacy, KP, askarbektulobaev@gmail.com

Oprames Moparum TaiikeHTOBHY — 1.C.X.H., mpodeccop Kadeapsl pacTEHHEBOACTBA M KOpMONpou3BoacTBa CamMapKaHICKOTrO
YHUBEPCUTETA BeTepHHapHOﬁ MCAOWIIUHBI, JKMBOTHOBOJCTBA u 6I/IOT8XHOJIOFI/II/I, PGCHy6J'II/IKa y36eKI/ICTaH,
ibragimergashev64@gmail.com

IOnnambaes HOcymkan ApThIKOBHY, 1.C.X.H., mpodeccop, akamemuk PAH, nupektop wuHcTHTyTa 300TeXHMM U bHomoruu,
Poccuiickoro rocynapctBeHHoro arpapHoro yHuepcutera—MCXA umenn K.A. TumupsizeBa, P®, zoo@rgau-msha.ru

IOnycoB XynaitHazap beknazapoBud, JOKTOp OWOJOTHYECKMX HayK, mpodeccop, pektop CaMapKaHICKOrO TOCYIapCTBEHHOTO
YHHBEPCHUTETa BETEPHHAPHOW MEMIIMHBI, KHBOTHOBOJACTBA M OHOTexHosoruii, PecryGnmka VY30ekucra, SSvu@edu.uz,

ssvu@mail.ru

SryceBuy AHTOH VBaHOBMY, NOKTOp BETEPHHAPHBIX HayK, mpodeccop, 3aBeAyrounnii Kadeapoil Mapa3suTOJIOTHH W HHBA3HOHHBIX
OonesHel, BmureGckoro  rocymapcTBEHHOrO — aKaJeMHM — BeTepHHapHOW  MemumumHbl, PecmyOmmka — Bemapycs,
uovgavm@vitebsk.by

IMoromaeB Bnagumup AHHKeeBHY, ITOKTOpP CENbCKOXO3SHCTBEHHBIX HayK, Ipodeccop, 3acTyKeHHBIH aesTesb Hayku Poccuiickoit
Denepanyy, riaBHbIA Hayussii corpyaank ®TBHY "Cesepo-Kapkasckuit ®HAILL", pogodaev 1954@mail.ru

Kepumamue JKanpiOex KankaHOBHY, [JOKTOp BeTepHHApHBIX Hayk, mpodeccop, aupekrop KbIpreisckoro  HaydHO-
HCCIIEI0BATENHCKOTO MHCTUTYTA )KUBOTHOBOJICTBA U MACTOMIIL.

Crecapenko Haranest AHartoibeBHa, JOKTOp OMONOrMYecKHX Hayk, mHpodeccop, mpodeccop Kadeapbl aHATOMUM M THUCTOJIOTUH
XKHUBOTHBIX MM. mpodeccopa A.D. Kimumosa, ®TEOY BO MI'ABMub-MBA umenn K. CkpsOuna, modeTHbI paOOTHHK
BHICIIETO MpodeccHoHanbHOro odpaszoBanus P®, nouetHsiit pabotank AIIK PO, 3acmyxeHnsiil nestens Hayku PO.


mailto:kulynych@pdaa.edu.ua
mailto:197118@mail.ru
mailto:secretary@spbguvm.ru
mailto:rector@mgavm.ru
mailto:etoile111@gmail.ru
mailto:rebezov@yandex.ru
mailto:ruziev@mail.ru
mailto:roiter@vnitip.ru
mailto:sniizhk@yandex.ru
mailto:stolpovsky@mail.ru
mailto:ushavkat@mail.ru
mailto:askarbektulobaev@gmail.com
mailto:ibragimergashev64@gmail.com
mailto:zoo@rgau-msha.ru
mailto:ssvu@edu.uz
mailto:ssvu@mail.ru
mailto:ssvu@mail.ru
mailto:uovgavm@vitebsk.by
mailto:pogodaev_1954@mail.ru

EDITORIAL TEAM [en]
Editor-in-chief

Abdurasulov Abdugani, Doctor of Agricultural Sciences, Professor, Head of the Department of Veterinary Medicine and
Biotechnology, Osh State University.

Members of the editorial board

Akimaliev Jamin, Doctor of Agricultural Sciences, Professor, Academician of the National Academy of Sciences of the Kyrgyz
Republic, Director of the Kyrgyz Research Institute of Agriculture and Soil Science

Aknazarov Bekbolsun, Doctor of Veterinary Sciences, Professor, Dean of the Faculty of Technology and Bioresources of KNAU
named after K.I. Skryabin, Kyrgyzstan, aknazarov-61@mail.ru

Arisov Mikhail, Doctor of Veterinary Sciences, Professor of the Russian Academy of Sciences, Head of the Branch of the All-
Russian Research Institute of Fundamental and Applied Parasitology of Animals and Plants, Russian Academy of Sciences,
director@vniigis.ru

Zhuraev Sirozhidin, Doctor of Biological Sciences, Professor of the Department of Vegetable Growing and Viticulture, Tashkent
Agrarian University, Uzbekistan, juraev.197817@mail.ru

Daminov Asadullo, Doctor of Veterinary Sciences, Professor, Vice-Rector for Science and Innovation, Samarkand State University
of Veterinary Medicine, Animal Husbandry and Biotechnology, Uzbekistan, daminov1960@mail.ru

Doolotkeldieva Tinatin, Doctor of Biological Sciences, Professor, Faculty of Agriculture, Kyrgyz-Turkish Manas University,
Kyrgyzstan, doolotkeldiyeva@manas.edu.kg

Ergashev lbragim, Doctor of Agricultural Sciences, Professor of the Department of Crop and Feed Production, Samarkand University
of Veterinary Medicine, Animal Husbandry and Biotechnology, Uzbekistan, ibragimergashev64@gmail.com

Gavrichenko Nikolai, Doctor of Agricultural Sciences, Professor, Rector of the Vitebsk State Academy of Veterinary Medicine,

Republic of Belarus, vsavm@vsavm.by

Islamov Esenbai, Doctor of Agricultural Sciences, Professor, Vice-Rector for Research and International Relations, Kazakh National
Agrarian Research University, Kazakhstan, islamov@kaznaru.edu.kz

Janybek Kalkanovich, Doctor of Veterinary Sciences, Professor, Director of the Kyrgyz Research Institute of Animal Husbandry and
Pastures

Kolesnik Evgeniy Anatolyevich, Doctor of Biological Sciences, Professor, “State University of Education”, Moscow, Russia,
evgeniy251082@mail.ru

Kosilov Vladimir, Doctor of Agricultural Sciences, Professor, Orenburg State Agrarian University, Russian Federation,
kosilov_vi@bk.ru

Kosolapov Vladimir, Doctor of Agricultural Sciences, Professor, Academician of the Russian Academy of Sciences, Director of the
All-Russian Scientific Research Institute of Feeds named after V. R. Williams, Russian Federation, vniikormov@mail.ru

Kubatbekov Tursumbay, Doctor of Agricultural Sciences, Professor, Russian State Agrarian University — Moscow Agricultural
Academy named after K.A. Timiryazev, Russian Federation, tursumbai61@list.ru

Kulinich Sergey, Doctor of Veterinary Sciences, Professor, Dean of the Faculty of Veterinary Medicine, Poltava State Agrarian
University, Ukraine, kulynych@pdaa.edu.ua

Musabaev Bakitzhan, Doctor of Agricultural Sciences sciences, Professor, General Director of the Kazakh Research Institute of
Animal Husbandry and Forage Production, Kazakhstan, 197118@mail.ru

Plemyashov Kirill, Doctor of Veterinary Sciences, Professor, Corresponding Member of the Russian Academy of Sciences, Rector of
St. Petersburg State University of Veterinary Medicine, Russian Federation, secretary@spbguvm.ru

Pogodaev Vladimir, Doctor of Agricultural Sciences, Professor, Honored Worker of Science of the Russian Federation, Chief
Researcher of the Federal State Budgetary Scientific Institution “North Caucasian FNAC”, pogodaev_1954@mail.ru

Pozyabin Sergey, Doctor of Veterinary Sciences, Professor, Rector of Moscow State Academy of Veterinary Medicine and
Biotechnology — MBA named after K.I. Scriabin, Russian Federation, rector@mgavm.ru

Rashidova Dilbar, Doctor of Agricultural Sciences, Professor, Tashkent Research Institute of Selection, Seed Production and
Technology of Cotton Cultivation, Uzbekistan, etoilel11@gmail.ru


mailto:aknazarov-61@mail.ru
mailto:director@vniigis.ru
mailto:juraev.197817@mail.ru
mailto:daminov1960@mail.ru
mailto:doolotkeldiyeva@manas.edu.kg
mailto:ibragimergashev64@gmail.com
mailto:vsavm@vsavm.by
mailto:islamov@kaznaru.edu.kz
mailto:evgeniy251082@mail.ru
mailto:kosilov_vi@bk.ru
mailto:vniikormov@mail.ru
mailto:tursumbai61@list.ru
mailto:kulynych@pdaa.edu.ua
mailto:197118@mail.ru
mailto:secretary@spbguvm.ru
mailto:pogodaev_1954@mail.ru
mailto:rector@mgavm.ru
mailto:etoile111@gmail.ru

Rebezov Maksim, Doctor of Agricultural Sciences, Professor, V. M. Gorbatov Federal Research Center for Food Systems of Russian
Academy of Sciences, Moscow, Russian Federation, rebezov@yandex.ru

Reuter Yakov, Doctor of Agricultural Sciences, Professor, Head of the Scientific Direction — Genetics and Breeding, Federal
Research Center “VNITI Poultry Farming” Russian Academy of Sciences, roiter@vnitip.ru

Ruziev Tuychi, Doctor of Agricultural Sciences, Professor of the Department of the Tajik State Agrarian University, Tajikistan,

ruziev@mail.ru

Skorykh Larisa, Doctor of Biological Sciences, Professor, All-Russian Research Institute of Sheep and Goat Breeding - branch of the
Federal State Budgetary Scientific Institution “North Caucasus Federal Scientific Agrarian Center”, Russian Federation,

76@mail.ru

Slesarenko Natalya, Doctor of Biological Sciences, Professor, Moscow State Academy of Veterinary Medicine and Biotechnology
named after K.1. Scriabin. Honored worker of science of the Russian Federation

Stolpovsky Yury, Doctor of Biological Sciences, Professor, Deputy Director for Research, Institute of General Genetics. N. I.
Vavilov Russian Academy of Sciences, stolpovsky@mail.ru

Tulobaev Askarbek, Doctor of Veterinary Sciences, Professor of the Veterinary Faculty of the Kyrgyz-Turkish Manas University,
Kyrgyzstan, askarbektulobaev@gmail.com

Umarov Shavkat, Doctor of Agricultural Sciences, Professor of the Department of Sericulture and Mulberry Production, Tashkent
State Agrarian University, Uzbekistan, ushavkat@mail.ru

Yatusevich Anton, Doctor of Veterinary Sciences, Professor, Head of the Department of Parasitology and Parasitic Diseases, Vitebsk
State Academy of Veterinary Medicine, Republic of Belarus, uovgavm@vitebsk.by

Yuldashbaev Yusupzhan, Doctor of Agricultural Sciences, Professor, Academician of the Russian Academy of Sciences, Director of
the Institute of Zootechnics and Biology, Russian State Agrarian University — Moscow Agricultural Academy named after
K.A. Timiryazev, Russian Federation, zoo@rgau-msha.ru

Yunusov Khudainazar, Doctor of Biological Sciences, Professor, Rector of the Samarkand State University of Veterinary Medicine,
Animal Husbandry and Biotechnology, Uzbekistan, ssvu@edu.uz

Zhunushov Asankadyr, Doctor of Veterinary Sciences, Professor, Academician of the National Academy of Sciences of the Kyrgyz
Republic, Director of the Institute of Biotechnology of the National Academy of Sciences of the Kyrgyz Republic,

junushov@mail.ru


mailto:rebezov@yandex.ru
mailto:roiter@vnitip.ru
mailto:ruziev@mail.ru
mailto:76@mail.ru
mailto:stolpovsky@mail.ru
mailto:askarbektulobaev@gmail.com
mailto:ushavkat@mail.ru
mailto:uovgavm@vitebsk.by
mailto:zoo@rgau-msha.ru
mailto:ssvu@edu.uz
mailto:junushov@mail.ru

MA3MYHY

Copepxanue
Contents

BETEPUHAPUS / VETERINARY

Akramov K., Safarov Kh.A.
Main Helminthiases of In Chickens and Their Control in The Central Geographical And Climatic Regions
(01 L0 40 T=] L = o TSR 1

Ruzikulov R., Fayzullaev I.
Effect of the Probiotic “Maxilac” On The Blood Indicators Of Young Karakul Sheep..........c.cccovvrrinnnns 15

Uragova R.M., Dzhuraev O.A.
Study of the Epizootology of Sheep Brucellosis in Some Regions of Uzbekistan And The Results of
DIAGNOSTIC STUDIES ...ttt bbbttt bbbttt bbbt 30

Toktosunov B., Khegay S., Isakunov A.M.
The Morphological and Genetic Characteristics of Kyrgyz HOISES ... 44

300TEXHUSI / ZOOTECHNICS

Lakota E.
Productivity of Kuibyshev Sheep of Different INtra-Breed TYPES.....cccovvvvveieviereneiesieseseieseseseseesesseseeseenens 61

Kamalova A., Mavlanov S., Pulotov S., Ismailov A.
Seasonal Phenology of Ectoparasites in Zoobiocoenoses of Karakalpakstan ............ccccocoveveveieieiensennivenenns 74

Ruziboev N., Ashurov B.
The State, Achievements, and Prospects For The Development of Sheep Breeding In Uzbekistan............. 88



10



OwMYnyn JKapuvicel. Ativin wapba: azponomus, eemepunapus xcana 3oomexnust, Ne2(11)/2025

OIIl MAMJIEKETTUK YHUBEPCUTETUHHH YAPYbICEIL. AWUBLT YAPBA:
ATPOHOMMHA, BETEPUHAPUA ’KAHA 300TEXHUA

BECTHHMK OIIICKOI'O I'OCYIAPCTBEHHOI'O YHUBEPCUTETA. CEJIbCKOE X034K1CTBO:

ATrPOHOMMUSA, BETEPUHAPUA U 300TEXHUA

JOURNAL OF OSH STATE UNIVERSITY. AGRICULTURE: AGRONOMY, VETERINARY AND
ZOOTECHNICS

e-I1SSN: 1694-8696
Ne2(11)/2025, 1-14

BETEPUHAPHA

YIK: 619:636.5:576.89:1
DOI: 10.52754/16948696 2025 2(11) 1

MAIN HELMINTHIASES OF IN CHICKENS AND THEIR CONTROL IN THE
CENTRAL GEOGRAPHICAL AND CLIMATIC REGIONS OF UZBEKISTAN

OCHOBHBIE I'EJIbMHWHTO3bI KYP U BOPBEA C HUMU B HEHTPAJIBHBIX
I'EOI'PAOUYECKHNX 1 KIIMMATUYECKHNX PETMOHAX Y3BEKHNCTAHA

O3bEKCTAH/IbIH BOPEOPIYK I'EOI'PAOHAJIBIK )KAHA KIIMMATTBIK
AUMAKTAPBIHIAT'BI TOOKTOPYH HETU3I'M TEJIbMHUHTO30PY JKAHA AJIAP
MEHEH KYPOLIYY

Komiljon Akramov
Komunvoorcon Axpamos
Komunvoorcon Axpamos

doctoral student, Scientific-research institute of veterinary
141500, 65 Beruni Str., Teylak, Republic of Uzbekistan
ookmopanum, Hayuno-uccredoeamensyckuii uHCmMumym eemepuHapuu
141500, yn. Bepynu, 65, 2. Teiinax, Pecnyonuxa Y30exucman
ookmopanum, Bemepunapus wiumuti-uzundee uncmumymy
141500, Bepynu xeuocy, 65, Teiinax waapwi, O36excman Pecnybiuxacol
https://orcid.org/0009-0000-7207-4197

X.A. Safarov
X.A. Cagpapos
X.A. Cagpapos

Scientific-Research Institute of Veterinary
141500, 65 Beruni Str., Teylak, Republic of Uzbekistan
Hayuno-uccredoeamenvbckuii uncmumym eemepunapuul
141500, yn. Bepynu, 65, 2. Tensax, Pecnyonuxa Y3bexucman
Bemepunapovix unumuii-uzunoee uncmumymy
141500, Bepynu xeuecy, 65, Teunak waapwl, O36excman Pecnybaukacol



https://doi.org/10.52754/16948696_2025_2(11)_1
https://orcid.org/0009-0000-7207-4197

Becmuux Owl’yY. Cenvcroe xo3siicmeo: azponomus, eemepurnapus u 30omextust, Ne2(11)/2025

MAIN HELMINTHIASES OF IN CHICKENS AND THEIR CONTROL IN THE
CENTRAL GEOGRAPHICAL AND CLIMATIC REGIONS OF UZBEKISTAN

Abstract

Helminthiasis in farm poultry remains one of the most significant veterinary problems in households in the
central regions of Uzbekistan, where poultry farming plays an important role in food security and sustainable
development of the agricultural sector. The aim purpose of this study was to determine the prevalence of the
main types of intestinal nematodes in chickens in three key regions of the country — Jizzakh, Syrdarya, and
Samarkand provinces — and to evaluate the effectiveness of antiparasitic therapy using tetramisole-based
drugs. Between 2022 and 2024, 747 chickens were examined, with helminthological and coprological
analyses of faecal samples showing that the overall infection rate was 52.07%. The distribution of infected
birds by region revealed significant variability: the lowest level of infestation was recorded in the Jizzakh
region Region (41.9%) and the Syrdarya region Region (50.6%), and the highest in the Samarkand
regionRegion, where 58.57% of birds were infected. The main nematodes identified were ascaridiosis with
an infection rate of 32.8%, heterakidosis with 32.53%, and capillariosis with 37.48%. Such a high prevalence
indicates a wide range and pronounced endemicity of helminthiasis in these regions. Antiparasitic therapy
with a tetramisole-based drug demonstrated high efficacy: 92.86% after the first course of treatment and
100% elimination of parasites after repeated use. The results of the study emphasised the need to adapt
veterinary preventive measures to regional characteristics, which will reduce economic losses in poultry
farming and improve poultry health indicators in households. The practical significance of the work study
lies in the formation development of scientifically based recommendations for optimising helminthiasis
control and prevention programmes, which is an important factor in increasing productivity and biosafety in
the agricultural regions of Uzbekistan

Keywords: ascariasis; capillariosis; Hhelminth fauna; Ascaridia galli; Heteraks gallinarum; Capillaria
obsignata; C.bursata

OcHogHble 2e/1bMURMO3bL KYP U 00pbOa ¢ HUmMU 8 O36excmandvin 60poOPOYK 2eozpadusanbiK ycana
UEHMPAIbHBIX 2€02PAPUUecKUX U KIUMAMu4ecKux KJIUMAMMBbIK AiMAKMApblHOAZbl MOOKMOPOYH He2u32u
pezuonax Yzoexucmana 2€/IbMUHMO300DY HCANA 471D MEHEH KYPOouyy
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AHHOTAIUS

I'ebMUHTO3bI Yy CEIBCKOXO3AMCTBEHHON  NTHLBI
OCTAIOTCS OJHOM M3 HarboJiee 3HAYMMBIX BETCPHHAPHBIX
npobjeM B JOMAITHUX XO3SHCTBaX IEHTPaTbHBIX
pervoHOB Y30eKHCTaHa, [IJI€ MNTHUICBOJACTBO HIPACT
Ba)XXHYIO POJIb B IPOJOBOJBCTBEHHON 0OE€30MaCHOCTH U

YCTOMYMBOM pa3BUTHH arpapHoro cekropa. llensio
HACTOSIIEr0  WCCIIEAOBAHUS  SB/SUIOCH  BBISIBICHUE
pacmpoCTpaHEHHOCTH OCHOBHBIX BHJIOB  KHUINEUHBIX

HEMAToA y Kyp B TPEX KIIIOUEBBIX PETMOHAX CTPAHBI —
Jlxn3akckol, CelpmappuHckod n  CamapKaHICKOU
obmactsix, a Takke  omeHka  3(PQPEeKTHBHOCTH
MIPOTUBOIIAPA3UTAPHON TEpalmuud C HCIOIb30BAaHHEM
MpernapaToB Ha OCHOBE TeTpammu3ona. B mepmon 2022-
2024 romo OpuTO OOchemoBaHo 747 Kyp, IPH 3TOM
TeJIbMUHTOJIOTUYECKAN W KOIIPOJOTMYECKUM aHaIU3bl
(dexanpHBIX Mpo0 IOKa3ajgk, YTO OOUMH YpOBEHb
3apaxk€HHOCTH coctaBun 52,07 %. Pacnpenenenue
3apaXEHHBIX ~ NTHL 10  pPEruoHam BBISIBUJIO
3HAYUTEIbHYI0 BapuaOebHOCTh: MUHUMAIIbHASI CTENIEHb
WHBa3WM 3aperucTpupoBaHa B J[u3akckoil obOnactu —
41,9 %, B Cripmapsunckoir obmactu — 50,6 %, u
MakcuManeHas — B CamapkaHackoid oOxacTw, rne
3apaxkeHo 58,57 % nrtum. OCHOBHBIMHU BBISIBJICHHBIMU
HEMAaTOJaMH  OKa3aJUCh AacKapuguM C  YPOBHEM
nHpummpoBanus 32,8 %, rerepakucel — 32,53 %, u
kammuipun — 3748  %.  Takas  BBICOKas
pacipocTpaHEHHOCTh  CBUAETENBCTBYET O IIHPOKOM
apeaje M BBIPAKEHHON SHIEMHUYHOCTH I'eJIbMHHTO30B B
JaHHBIX peruoHax. IIpoTuBomapazurTapHas Tepanus
MIpenapaTom Ha OCHOBE TeTpaMu30Ja
MIPOJIEMOHCTPUPOBAJa BBICOKYIO 3(h(deKTHBHOCTD: 92,86
% mnocne nepBoro kypca jiedeHust u 100 % snumuHanuo
Mapa3UToB TI0CIIE TIOBTOPHOTO NPUMEHEHUs. Pe3ynbTaTsl
HCCIICOBAaHUS HNOT4EPKUBAIOT HEOOXOAUMOCTD
ajlanTanuu BETEPHUHAPHBIX npoduIaKkTHIECKuX
MEpONPHUATHIA € y4ETOM pPErHOHAIBHBIX OCOOEHHOCTEH,
YTO TO3BOJUT CHU3UTH 3KOHOMHUYECKHE TIOTEPH B
NTHUIIEBOJICTBE U YIYUIINUTh MTOKA3aTENHN 30POBBS IITUIIBI
B JOMalIHMX Xo3sakcTBax. IIpakTudeckas 3HAUYUMOCTH
paboThl  3aKiovaeTcs B (QOPMHUPOBaHMM  HAay4dHO
O00OCHOBaHHBIX ~ PEKOMEHJALWA Ui  ONTHMHU3ALNU
MporpaMM KOHTPOJIT M MPOQUIAKTUKH TI'eJIbMUHTO30B,
YTO  SBISAETCS  BaXHBIM  (AKTOPOM  ITOBBIILICHHUS
MIPOIYKTUBHOCTH M OMOOE30MacHOCTH B  arpapHbIX
peruoHax Y3oekncraHa

Kntouesvte  cnosa: acKapuIo3; KallWLIAPHO3;
renmsMuHTOdayHa; Ascaridia galli; Heteraks gallinarum;
Capillaria obsignata; C.bursata

AHHOTAIUSA

AWBLT gap0Oa TOOKTOPYHZATHI TeJIbBMHHTO3710P
O30ekcTaHAplH  OOpOOpAyK — afiMaKkTapelHAArel  YH
yapOanapeIHIa 9H MaaHWIYy BETEPUHAPIBIK

Kelreitepayn Oupu 0oimoH kanyyaa. byn afimakrapma
TOOK 4ap0ackl a3bIK-TYJIYK KOOICY3IYT'YHIA jKaHa aibul
4yapOachlH TYPYKTYY OHYKTYPYYA© MaaHWIYy pPOJIIY
OWHOWT. ByJ N3MIII00HYH MakcaThl — ©JIKOHYH Y4 HETH3TH
aiimareiiaa — Jhkusak, Celpnapeia sxkaHa CamapkasHn
o0JlycTapelHa TOOKTOPAYH HWYETHCHHAETH HETH3TH
HEMaTOJIOPIyH KaWBITBIIIBIH AHBIKTOO JKaHa
TETPaMU30] HETM3MHJAETH KapakaTTapasl KOJIOHYY
MEHEH napasuTTepre KapIsl TepanusHbIH
HATBIKATYYIyryH Oaanoo Oomay. 2022-2024-xbuimap
apanbIrbiHIa 747 TOOK TEKIIEPWIIUI, T€TbMUHTOIOT USIIBIK
JKaHa  KOIPOJIOTHSJIBIK ~ AHAIM3JEPANH  KBIABIHTHITBI
OotoHua >kannbl uHpeKnus aeHrnau 52,07 % Tysrel.
Aiimakrap OoloHYa MH(EKIUSHBIH Tapajblllibl MaaHWITYY
e3repyynepay kepcertry: xusak obmycynma — 41,9 %,
Cripaapeis obmycyrna — 50,6 %, an smum Camapkasa

o0NycyHIa 9H JKOTOpKy Kkepcetkyd — 5857 %
aHBIKTAIraH. Hermsrm  aHBIKTANITaH  HEMAaTOIOPTO
ackapumnep — 32,8 %, rerepakuctep — 32,53 %, xaHa
kamwuipusimap — 37,48 % kuper. Bya  xoropky
TapaJbllIbl  TEIbMUHTO3MOPAYH  KEHUPH  aliMakka
JKAWBUITaHJBITBIH JKaHA SHIEMUK SKEHIUTHH KOpCeTeT.
Terpamuzonro HETHU3/ENTeH Kapaxar MEHEH

napasuTTepre Kaplibl Tepamnusi OWPWHYM JIapbLIOOOH
kuitud 92,86 % HaTBIDKaIyylTyKTy, SKHHYH KYypCTYH
KBIMBIHTRITBIHAA  Oosmco 100 %  mapasurTepauH
JKOTOJIyLITYH KaMmchi3naraH. V3uigeeHYH HaTbliKagapbl
BETEPUHAPABIK aNJbIH aIyy 4YapajlapblH pETHOHIYK
©3TreUeNYKTOpAY OCKE alyy MEHEH aJalTalusuIoOHyH
3apBUIIBITEIH Oaca Oenrwiieit, Oyn TOOK wyapOachIHIArbI

SKOHOMUKAIBIK  YbITBIMJAApAbBl  a3aliTyyra skaHa YH
yapOanapelHAArbl TOOKTOPAYH JEH COOMYT'yHa OH
TaacUpuH  Tuiruzer.  IIpakTUKaJbIK  MaaHucu  —
TeIbMUHTO3/IOPAY KO36MOJee JKaHa aJIblH  alyy

IporpaMMaiapblH ONTHMAJIAIITEIPYY OOIOHYA FITUMHH
HETU3JENTeH CYHYIITapAbl TY3Yy, Oyl ©O30excTaHIbIH
ailp1 yapba aiiMakTapbelHAa OHAYPYMAYYIYKTY JKaHa
06100€30MacThIKTHl JKOTOPYJATyyJa MaaHuwiyy (akrop
0onyn caHayiat

Auxoiu co300p: acKapuIo3; KaIlMJUIPUO3;
rensMuHTO(ayHa; Ascaridia galli; Heteraks gallinarum;
Capillaria obsignata; C. Bursata
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Introduction

Poultry farming is one of the leading sectors in the livestock industry, providing the
population with valuable food products — meat and eggs — and supplying light industry with by-
products of processing. In the Republic of Uzbekistan, the state pays special attention to the
development of this sector, with an emphasis on the introduction of modern international standards.
One of the priority tasks in this context is the development and implementation of effective
measures to combat infectious, invasive, and non-contagious poultry diseases, which is of key
importance for preventing economic losses and reducing risks to human health.

A systematic review and meta-analysis by A. Shifaw et al. (2021) covered more than 190
studies published between 1942 and 2019 to assess the global and regional prevalence of
helminthiasis in chickens. According to the summarised data, the most prevalent were Ascaridia
galli (35.9%), Heterakis gallinarum (28.5%), Capillaria spp. (5.9%), and Raillietina spp. (19.0%).
The overall prevalence rate was 79.4%. It was noted that birds kept in free-range conditions and on
smallholdings were significantly more likely to be infected with helminths than chickens raised in
cage systems, which highlights the need to strengthen preventive measures in extensive forms of
husbandry.

S. Rabbimov (2024) presented a comprehensive study of helminthiasis in domestic chickens
in the north-eastern regions of Uzbekistan, including the Tashkent, Syrdarya, and Jizzakh regions.
The researcher examined 927 domestic and wild birds and identified about 30 species of helminths,
the most dangerous of which were representatives of the families Davaineidae, Ascarididae,
Heterakidae and Capillariidae. The study highlighted the high degree of infestation in birds,
especially during warm seasons, and the need to consider the bioecological characteristics of
parasites when developing preventive measures. However, the study did not consider the
effectiveness of antiparasitic therapy and does not address the clinical aspects of the course of
infestations, which will be further investigated in this study with a focus on anti-nematode drugs in
domestic settings.

S.N. Ritu et al. (2024) investigated the epidemiology, pathogenesis, and sensitivity of
Ascaridia galli in semi-domesticated chickens in Bangladesh. The researchers found a high
prevalence of infection (45.6%) and demonstrated the efficacy of levamisole and ivermectin, while
albendazole, mebendazole, and piperazine showed no antiparasitic activity. Despite the valuable
data, the study covered only one species of nematode and did not consider regional distribution
patterns, which requires further study in other climatic conditions.

In a study by D.B. Fayzieva (2020), a systematic analysis of the helminth fauna of domestic
birds — chickens, ducks, and geese — was conducted. A total of 38 species of helminths were
identified: 9 trematodes, 12 cestodes, and 17 nematodes. The greatest diversity of parasites was
found in chickens — 32 species, including representatives of the families Echinostomatidae,
Cyclophyllidae, Trichocephalidae, Ascarididae, etc. Twelve species of helminths were found in
ducks and four species in geese. The study described the taxonomic composition of the identified
helminths by class, genus, family, and species, but did not consider the clinical manifestations of
parasitic diseases or evaluate the effectiveness of antiparasitic therapy.

The development and evaluation of the action of anthelmintic drugs in poultry farming is
given special attention, since the choice of an effective treatment method directly affects the
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productivity and biosafety of farms. An experimental study by T. Feyera et al. (2021) included a
comparative evaluation of the effectiveness of three anthelmintic drugs — levamisole, piperazine,
and fenbendazole — in the treatment of artificial Ascaridia galli infestation in chickens, using both
oral administration and addition to drinking water. It was found that individual oral administration
of drugs provides higher efficacy than group treatment through water. Levamisole, piperazine and
their combination showed over 96% reduction in helminths when administered orally, and
fenbendazole in bolus form was significantly more effective than when administered in water.

Thus, the high prevalence of helminthiasis in chickens, its impact on health, productivity, and
product quality, especially in extensive farming, requires regular monitoring and the use of effective
antiparasitic measures. However, there is still a lack of relevant data on the structure of helminth
fauna and the clinical efficacy of drugs in the central regions of Uzbekistan. In this regard, the
purpose of the study was to identify the prevalence of intestinal nematodes in chickens in
households in the Samarkand, Jizzakh, and Syrdarya regions and to evaluate the effectiveness of
therapy using tetramisole.

Materials and Methods:

Geography and conditions of the study. The study was conducted in three central regions of
the Republic of Uzbekistan — Samarkand, Jizzakh, and Syrdarya provinces — between 2022 and
2024. These regions are characterised by a continental climate with hot, dry summers and cold
winters. Average temperatures during the study period ranged from +15°C to +32°C, with relative
humidity of 40-60%. The research was conducted in households, mainly private farms with free-
range chickens, where sanitary conditions were assessed as average, with factors contributing to the
spread of parasitic diseases.

Objects of research. The study focused on domestic chickens of various meat and egg breeds
and local breeds. A total of 747 birds were examined: 167 in the Jizzakh Region, 259 in the
Syrdarya Region, and 321 in the Samarkand Region (Akramov, 2023). The conditions of keeping
included free-range grazing, feeding with compound feed and grain mixtures, without strict control
of sanitary standards..

Methods for selecting and analysing biomaterial. The material for the study consisted of
faeces and intestinal contents of birds, taken in pure form directly from farms or after autopsy of
dead individuals. Helminths were diagnosed using the Fulleborn method (Bench Aids for the
diagnosis of intestinal parasites, 1994) to detect nematode eggs in faeces and the sequential washing
method to isolate adult parasites from intestinal contents (Techniques for parasite assays and
identification in faecal samples, n.d.). In some cases, the Baerman method was also used to detect
larvae (Hansen & Perry, 1994). Microscopic analysis was performed using a LOMO ML-2200 light
microscope (Russia) with morphological identification of parasites.

Identification and classification of helminths. The identification of helminth species was
based on the morphological characteristics of adult specimens and eggs. Ascaridia galli, Heterakis
gallinarum, Capillaria obsignata and other common nematodes were considered key species. The
classification was in accordance with modern taxonomic guidelines. (Despommier et al., 2019).

Investigation of regional and seasonal dynamics. The studies were conducted
systematically, considering seasonal fluctuations, which allowed identifying differences in the
intensity of invasions depending on the region and time of year (Akramov, 2024). Samples were
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collected in each area during different seasons to compare the level of infestation with climatic
conditions..

Application of control and prevention methods. For deworming, the drug "Tetramizol
10%" in powder form was used, which was added to feed or drinking water (Lavrenova, 2018). The
dose was 200 mg per 1 kg of live bird weight. The treatment was repeated after 14 days. The
effectiveness of the drug was assessed based on the reduction in the level of helminth eggs in faeces
and the decrease in the number of parasites during autopsy.

Ethical standards. The study was conducted in accordance with the principles of humane
treatment of animals and veterinary bioethics. All samples were obtained with the consent of the
bird owners, without causing harm to live specimens. No interventions requiring separate ethical
approval were performed.

Results

Analysis of the data obtained showed that the level of nematode infection in chickens varies
significantly depending on the region and district, reflecting differences in housing conditions,
sanitary practices and access to veterinary care. The results presented below allow identifying the
epizootiological characteristics of the spread of helminthiasis, and to establish the predominant
species of nematodes and the frequency of their combination.

Regional distribution of nematode infections in chickens in certain areas of the Jizzakh,
Syrdarya, and Samarkand regions. In the Jizzakh Region, 167 chickens from three districts —
Pakhtakor, Sharof Rashidov, and Forish — were examined. The overall level of nematode infection
was 41.9% (70 chickens). The distribution of helminth species and the level of infestation by
district is shown in Table 1.

Table 1. Extent of nematode infections in chickens from different districts of Jizzakh Region

District Total number of Number of Infection Types of nematode
chickens examined | infected chickens rate (EZ) infections
Forish 52 31 59.6% 40.4% ascaridiosis,
District 32.7% heterakidosis,
51.9% capillariasis
Pakhtakor District 77 34 44.2% 3.89% ascaridiosis,

11.7% heterakidosis,
42.9% capillariasis
Sharof Rashidov 38 5 13.2% 7.89% ascaridiosis,
District 2.63% heterakidosis,
7.89% capillariasis

Note: the total number of infections by type may exceed the total number of infected chickens, as
some birds have been found to have mixed infestations with two or more types of nematodes

Source: developed by the authors

The highest level of infection was recorded in the Forish District (59.6%). High rates of all
three types of nematode infections were observed simultaneously, especially capillariasis (51.9%),
which may be related to environmental conditions (moisture, constant contact of birds with the soil)
and limited access to veterinary drugs in remote rural areas. In the Pakhtakor District, the infection
rate was 44.2%, with capillariasis predominating (42.9%), and the proportion of ascariasis being
low — only 3.89%. This distribution may indicate the chronic presence of capillariasis pathogens in
the environment, particularly in litter, and inadequate sanitation of premises. Mixed infestations
were detected in 44.2% of infected chickens, indicating a high intensity of parasite circulation. The



OwM Vuyn XKapuwicol. Aiivin uapba: acponomusi, éemepunapusi scana 3oomexrust, Ne2(11)/2025

Sharof Rashidov District showed the lowest infection rates (13.2%), which may be explained by
lower bird density, better sanitary conditions, or the seasonality of sampling. However, even in this
district, cases of all three types of nematodosis were detected, indicating the endemicity of the
parasitic load.

As part of the comprehensive helminthological survey, additional investigations were carried
out in Syrdarya Region, where climatic and ecological conditions differ from those in the
previously studied Jizzakh Region. In Syrdarya Region, a total of 259 chickens were examined
using faecal samples, which were collected in a clean state and subjected to helminthoscopy. The
study revealed that Ascaridiosisascaridiosis, Heterakidosisheterakidosis, and Capillariasis
capillariasis are also widespread among chickens in Syrdarya Region. The research results showed
that 50.58% (131 chickens) were infected with nematodes. Specifically, 74 chickens (28.57%) had
Ascaridiosisascaridiosis, 79 chickens (30.5%) had Heterakidosisheterakidosis, and 79 chickens
(30.5%) were infected with Capillariasis capillariasis eggs (Table 2).

Table 2. Extent of nematode infections in chickens from different districts of Syrdarya Region

District Total number of Number of Infection Types of nematode
chickens examined infected chickens rate (EZ) infections

Mirzaabad District 54 13 24.1% 12.9% ascaridiosis,

7.4% heterakidosis,

20.4% capillariasis

Guliston District 55 31 56.4% 41.8% ascaridiosis,
38.2% heterakidosis,

29.1% capillariasis

Boyovut District 47 34 72.3% 29.8% ascaridiosis,

34.0% heterakidosis,
55.3% capillariasis
Xovos District 50 27 54% 38% ascaridiosis,
32% heterakidosis,
26% capillariasis
Sardoba District 53 26 49.1% 20.7% ascaridiosis,
41.5% heterakidosis,
30.2% capillariasis

Note: the total number of infections by type may exceed the total number of infected chickens, as
some birds have been found to have mixed infestations with two or more types of nematodes

Source: developed by the authors

The level of nematode infection in chickens in the districts of the Syrdarya Region varied
from moderate to high, which may be related to both the ecological characteristics of the region and
differences in poultry husbandry conditions and preventive measures. The highest prevalence of
nematode infections was recorded in the Boyovut (72.3%) and Guliston (56.4%) districts, which
probably reflects unfavourable sanitary conditions, crowded housing of birds and insufficient
frequency of deworming. Particularly high rates of capillariasis were observed in the Boyovut
district (55.3%), which may indicate long-term contamination of the environment with parasite eggs
and the pathogen's resistance to external influences. In contrast, the Mirzaabad district had the
lowest infection rate (24.1%), which may be due to either a more favourable epizootological
situation or lower livestock density on farms. The widespread combination of three types of
nematodes (Ascaridiosis, Heterakidosis and Capillariasis) indicates widespread circulation of
parasite eggs in the environment and insufficient biosafety in most farms. The variation in infection
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rates between districts highlights the need for a differentiated approach to prevention, considering
local risk factors.

In Bulung’ur district District of Samarkand regionRegion, 51 chickens, in Tayloq district 96
chickens, in Ishtixon district 82 chickens, in Jomboy district 44 chickens, and in Pastdarg’om
district 48 chickens were examined, totalingtotalling 321 chickens from households raising egg-
laying chickens. Faecal samples were collected from these chickens and were subjected to
helminthological examination (Table 3). As a result of the study of chickens in the Samarkand
regionRegion, 188 out of 321 were found to be infected.

Table 3. Extent of nematode infections in chickens from different districts of Samarkand Region

District Total number of Number of Infection Types of nematode
chickens examined infected chickens rate (EZ) infections
Bulung’ur District 51 35 68.6% 68.6% ascaridiosis,
54.9% heterakidosis,
43.1% capillariasis
Tayloq District 96 44 45.8% 36.5% ascaridiosis,
22.9% heterakidosis,
39.6% capillariasis
Ishtixon District 82 63 76.8% 39.0% ascaridiosis,
64.6% heterakidosis,
41.5% capillariasis
Jomboy District 44 21 47.7% 43.2% ascaridiosis,
38.6% heterakidosis,
47.7% capillariasis
Pastdarg’om 48 25 52.1% 47.9% ascaridiosis,
District 37.5% heterakidosis,
43.8% capillariasis
Note: the total number of infections by type may exceed the total number of infected chickens, as
some birds have been found to have mixed infestations with two or more types of nematodes
Source: developed by the authors

In the Samarkand Region, the results of the study indicate a significant prevalence of
nematode infections in chickens, especially in densely populated areas and areas where poultry is
traditionally kept on private farms. The highest infection rates were recorded in the Ishtixon and
Bulung'ur Bulung’ur districts, which is probably due to a combination of high poultry density,
inadequate sanitary control and possible resistance of parasites to the drugs used. The proportion of
heterakidosis is particularly high in the Ishtixon District, which may indicate a long-term presence
of the infestation and untimely preventive measures.

In districts with less pronounced indicators, such as Taylog and Jomboy, the infection rate
also remains significant, indicating widespread circulation of nematode eggs in the environment and
potentially insufficient awareness of biosafety measures among farm owners. The widespread
combination of three types of nematodes in the samples — Ascaris, Heterakis and Capillaria —
indicates the simultaneous presence of several parasite development cycles, which complicates
diagnosis and treatment.

The absence of singamosis in all districts of the Samarkand Region is consistent with data
from other regions and may be due to both climatic characteristics and the biology of the parasite
itself, which is less resistant to current poultry farming conditions. The cumulative infection rate
(58.6%) in the region highlights the need for a systematic approach to helminthiasis control,
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including routine testing, educational work among owners, and regular deworming, considering
regional epizootic characteristics.

Comparative assessment of nematode infection in chickens across three regions. For a
comprehensive assessment of the epizootic situation regarding nematode infections in chickens in
the central climatic zone of Uzbekistan, data from studies conducted in three administrative regions
were summarized: Jizzakh, Syrdarya, and Samarkand regions. A total of 747 chickens kept on
private subsidiary and small farms were examined between 2022 and 2024. Diagnosis was carried
out using the Fulleborn method and sequential washing. The results are presented in Table 4, which
shows the levels of infection and prevalence of the main types of intestinal nematodes: ascariasis,
heterakidosis, and capillariasis.

Table 4. Extent of nematode infections in chickens in Jizzakh, Sirdarya, and Samarkand Regions based on
helminthological and coprological examinations

Region Number of Number of Infection Ascaridiosis | Heterakidosis | Capillariosis
chickens infected rate (%) (%) (%) (%)
examined chickens
Jizzakh 167 70 41.92 16.17 15.57 37.13
Sirdarya 259 131 50.6 28.57 30.5 31.66
Samarkand 321 188 58.57 44.86 42.99 42.37
Total 747 389 52.07 32.80 32.53 37.48

Source: developed by the authors

The comparative analysis of nematode infections in chickens across the Jizzakh, Syrdarya,
and Samarkand regions, based on the summarised data in Table 4, demonstrates noticeable regional
differences in both the prevalence and structure of parasitic infestations. Among the three regions,
Samarkand recorded the highest overall infection rate, with 188 out of 321 chickens (58.57%)
infected. This elevated prevalence is closely associated with the dominant presence of ascaridiosis
(44.86%), heterakidosis (42.99%), and capillariosis (42.37%), all showing nearly equal distribution.
The high co-occurrence of these three types of nematodes suggests that complex mixed infections
are widespread in this region. This pattern aligns with field observations indicating that backyard
poultry in Samarkand is often raised in semi-extensive systems with limited biosecurity measures,
promoting continuous exposure to contaminated environments.

In the Syrdarya Region, 50.58% of the examined chickens were infected, with heterakidosis
(30.50%) slightly more prevalent than capillariosis (31.66%), and ascaridiosis (28.57%). These
figures indicate a relatively even distribution of nematode species and a moderate level of infection
compared to Samarkand. The presence of all three helminth types also points to polyparasitism,
though not as intense as in Samarkand. Factors such as climatic conditions and similar management
practices, including the lack of regular deworming and outdoor access to contaminated feed and
soil, likely contribute to maintaining persistent parasitic circulation.

In Jizzakh, the overall infection rate was the lowest, at 41.92%, with a notably high proportion
of capillariosis cases (37.13%) compared to ascaridiosis (16.17%), and heterakidosis (15.57%). This
may reflect the ecological specificity of the area and the resilience of Capillaria eggs in the local
environment, particularly in moist soil and litter where these nematodes are known to thrive. While
the total infestation level is lower, the high rate of Capillaria infection still poses a significant health
risk due to the pathogenic nature of these parasites, especially in young or immunocompromised
birds.
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In total, across all three regions and 747 chickens, the study found 389 infected birds,
representing an overall infection rate of 52.07%. The dominant nematode infections were
capillariosis (37.48%), followed by ascaridiosis (32.80%) and heterakidosis (32.53%). This
relatively even distribution confirms the complex parasitological landscape in the central climatic
zone of Uzbekistan and underscores the importance of regional epidemiological monitoring and
targeted helminth control strategies.

The climate of central Uzbekistan is characterised as continental, with hot, dry summers and
mild winters, which, according to literature data, creates optimal conditions for the survival of
intestinal nematode eggs and larvae in the environment due to moderate humidity and temperatures
favourable for their encrustation and development (Shifaw et al., 2021). Factors related to the bird's
environment in free-range systems (backyard and free-range systems) play a key role, as they
provide constant contact with soil, infected feces, intermediate hosts (such as earthworms, beetles),
and plant biomass, which significantly increases the risk of nematode infection.

A separate study by F. Sadeghi et al. (2024) confirmed that in free-range conditions, the
prevalence of Ascaridia galli, Heterakis gallinarum, and Capillaria spp. reaches 80-90% in chicken
populations, regardless of organic or conventional farming methods. Moreover, the link between
housing conditions (overcrowding, lack of pasture rotation, contaminated litter) and high intensity
of helminthiasis has been repeatedly confirmed by survey data in different climatic zones, including
similar climatic zones (Sherwin et al., 2013).

Thus, the continental climate of the region, free-range poultry farming, contact with a
contaminated environment, and the lack of regular preventive measures have been confirmed as
contributing factors to the widespread distribution of three key species of intestinal nematodes in
the central zone of Uzbekistan.

Investigation of the effectiveness of an antihelminthic drug in farm conditions. In the
final stage of the study, a therapeutic intervention was carried out using the anthelmintic agent
Tetramizol 10%, a broad-spectrum nematodicidal preparation widely recognized recognised in
veterinary parasitology. The drug was administered in powdered form, mixed either with feed or
diluted in drinking water, at a standardised dosage of 200 mg per 1 kg of live body weight, in
accordance with veterinary pharmacological guidelines.

The choice of Tetramizol 10% was based on prior clinical evidence of its efficacy against the
most prevalent nematode species affecting poultry, including Ascaridia galli, Heterakis gallinarum,
and Capillaria spp. — all of which were identified during the present research. The active substance,
levamisole hydrochloride, acts by inducing spastic paralysis in nematodes via nicotinic
acetylcholine receptor stimulation, which facilitates expulsion of parasites from the host’s digestive
tract.

To quantitatively assess the therapeutic efficacy, faecal egg count reduction (FECR) was
monitored post-treatment using standardised flotation and sedimentation techniques. Results
showed that after the first administration, the prevalence of helminth eggs dropped by 92.86%, and
complete elimination (100%) was achieved following a second application, administered 7 days
after the initial dose. No adverse reactions were observed in the treated chickens, supporting the
safety profile of the drug.
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These findings affirm the suitability of Tetramizol 10% for the control of nematode infections
in backyard poultry systems under the agroecological conditions of Uzbekistan’s central climatic
regions. The successful reduction in parasite load highlights its potential role in regional
helminthiasis prevention programmes, especially in private farming settings where uncontrolled
infections remain prevalent.

Discussion

The lack of systematic deworming, low levels of veterinary education among owners of
smallholdings, and a tendency to independently use ineffective antiparasitic agents create
favourable conditions for the preservation of parasitic cycles and stable species associations of
helminths. These factors are confirmed by a study conducted by M.H. Radfar et al. (2012)
conducted in the Sistan Region of eastern Iran, where 93.2% of free-range chickens were found to
have mixed infestations involving Ascaridia galli, Heterakis gallinarum, Subulura brumpti, and
several species of tapeworms and ectoparasites. A similar epizootic situation was observed in a
number of farms in Central Uzbekistan, which indicates the need to introduce educational
programmes and regular preventive treatments to break the epidemiological chains.

K. Wongrak et al. (2014) conducted a long-term study on free-range farms in Germany,
observing the dynamics of nematode infection in chickens over two production cycles. By the end
of the second period, the prevalence of Heterakis gallinarum reached 98.5%, Ascaridia galli —
96.2%, and Capillaria spp. reached 86.1%. In contrast to the data obtained (maximum prevalence of
58.6% in Samarkand), K. Wongrak et al. noted almost universal infestation with high parasitic
pressure. This difference is conditioned by more intensive monitoring, post-mortem diagnosis and
climatic conditions conducive to egg accumulation. However, both studies emphasised the key role
of free-range systems in maintaining infectious cycles. F. Kaufmann et al. (2011) also took an
interest in German farms. A study of 55 organic farms recorded a prevalence of Ascaridia galli at
88%, Heterakis gallinarum at 98%, and Capillaria spp. at 75.3%, with an average parasite burden of
218 worms per bird. Despite more favourable housing conditions and modern infrastructure,
prevalence remains extremely high. This is consistent with the high resistance of helminths and the
importance of seasonality and sanitation. In Uzbekistan, prevalence is lower, but the environmental
risks are similar, especially with weak veterinary control.

The study by J.T. da Silva et al. (2022) on chickens in the Brazilian semi-arid region recorded
a prevalence of endoparasites of 62.6%, with nematodes accounting for 40.5%. The key risk factors
were unsanitary conditions, feeding from the ground, and heat, which inhibits the development of
immunity. The result was subclinical infections, increased susceptibility to other pathogens, and a
drop in productivity, which was fully consistent with the identified effects of reduced egg
production and weight gain in infected birds in the central regions of Uzbekistan.

In a cross-sectional study by K. Wuthijaree et al. (2017) of free-range chickens in South Tyrol
(Italy), the prevalence was almost 99.3%; Heterakis gallinarum (95.7%), Capillaria spp. (66.8%),
and Ascaridia galli (63.6%) predominated. The intensity of infestation was significantly higher in
organic farms compared to traditional ones (318.9 vs 112.0 worms/animal). The results correlate
with data on mixed infections in the central regions of Uzbekistan, but chickens in Italia had a much
higher infection rate, especially in winter, pointing to the strategic need for regional monitoring and
individual preventive measures.
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According to summary data on helminthiasis in poultry, the greatest threat to chickens is
posed by nematodes of the genera Ascaridia, Heterakis and Capillaria, which are highly resistant
and widespread in floor-based and especially free-range housing systems. It was noted that these
housing systems contribute to an increased risk of infection due to contact with contaminated soil,
faeces and intermediate hosts — earthworms and insects (Poultry Diseases, n.d.). This information is
fully consistent with the results of the present study, where an increase in infection was observed in
all regions where birds had free access to outdoor areas.

The epidemiological study conducted by T. Ferdushy et al. (2016) in Narsingdi District
(Bangladesh) revealed a high prevalence of gastrointestinal helminths in free-range chickens,
highlighting the high risk of parasitic infestations in free-range conditions. The study, which
covered 150 individuals from three villages, found that the most common cestode was Raillietina
spp. (86-92%), while Ascaridia galli (70-86%) and Heterakis gallinarum (70-76%) were the most
common nematodes. Some individuals showed characteristic pathological changes, such as
petechial haemorrhages on the walls of the small intestine in cases of A. galli infection and small
white nodules in the caecum in cases of H. gallinarum infestation. It is noteworthy that most
chickens were infected with several species of parasites at once, which indicates favourable
conditions for the preservation and transmission of helminths in rural environments, and the
insufficient effectiveness of current preventive measures in such housing systems.

Thus, the results obtained are generally consistent with data presented in studies conducted in
various countries, including Germany, Iran, Italy, Bangladesh, and Brazil, despite varying levels of
infection. Everywhere, the high prevalence of nematodes among free-range chickens and the stable
circulation of the main helminth species, primarily Ascaridia galli, Heterakis gallinarum and
Capillaria spp. Differences in infection levels are conditioned by both climatic conditions and the
intensity of monitoring, veterinary services and the sanitary conditions of farms. Nevertheless, the
overall epidemiological picture confirms the significance of helminthiasis as a constant threat to
poultry farming in extensive farming systems. These data form the basis for the development of
effective preventive strategies.

Conclusion

The study established the epizootological situation regarding intestinal nematodes in chickens
kept on individual farms in three key regions of central Uzbekistan: Samarkand, Jizzakh, and
Kashkadarya regions. Of the 747 biomaterial samples examined, 386 were found to be infected,
accounting for 52.07% of the total, confirming the high prevalence of helminthiasis in farm poultry.
Among the identified pathogens, the most significant were nematodes of the species Ascaridia galli,
Heterakis gallinarum and representatives of the genus Capillaria, which dominated in all regions
surveyed. Their presence, and the frequent combination of several species in one sample, indicate
the active circulation of parasitic agents in conditions of free range and limited veterinary control.

The results obtained are fully consistent with data from epizootic observations conducted in
other countries, such as lIran, Italy, Germany, Bangladesh, and Brazil. Despite differences in
climate, veterinary care, and diagnostic methods, a high degree of vulnerability of poultry to
nematode infestations was observed in systems close to extensive farming. This highlights the
universality of the problem and the need for transnational exchange of knowledge and control
methods.
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Particular attention was paid to evaluating the effectiveness of antiparasitic therapy. It was
found that the use of Tetramizol 10% provided a pronounced antiparasitic effect in mixed
infestations, achieving an effectiveness of 92.86% to 100%. This makes the drug a reliable tool in
the fight against helminthiasis in poultry and allows it to be recommended for use in private and
farm households. The high effectiveness of the drug is especially significant in conditions of limited
access to laboratory diagnostics and professional veterinary services.

The study identified the leading types of helminths, determined the level of infection in
chickens, and confirmed the effectiveness of the therapeutic approach, which indicates that the set
goals have been achieved. The practical significance of the study lies in the possibility of using the
data obtained to plan regional strategies for the prevention and control of helminthiasis, adapted to
the conditions of the private sector. In the future, further research should focus on investigating the
seasonal dynamics of infection, monitoring the possible resistance of pathogens to various groups of
anthelmintics, and comprehensively assessing the environmental factors and sanitary and hygienic
conditions that contribute to the maintenance of parasitic cycles. This would enable the
development of more sustainable and scientifically sound biosafety measures in poultry farming.
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EFFECT OF THE PROBIOTIC “MAXILAC” ON THE BLOOD INDICATORS OF
YOUNG KARAKUL SHEEP

Abstract

The relevance of the study is determined by the need to increase the resistance and adaptability of young
Karakul sheep in conditions of a sharply continental climate and intensive livestock farming, which requires
the search for safe metabolic stimulants. The use of probiotics in the early postnatal period is considered a
promising way to improve haematological and metabolic parameters in farm animals. The aim of this study
was to investigate the effect of the probiotic “Maxilac” on the morphological and biochemical parameters of
blood in Karakul lambs aged two and four months. To achieve this goal, an experiment was conducted on 20
clinically healthy lambs, evenly divided into control and experimental groups. The probiotic under
investigation was added to the drinking water of the experimental group at a rate of 1 g per 100 I. The
dynamics of growth were assessed by evaluating the erythrocyte and leukocyte formulas, haemoglobin
levels, and blood metabolites. It was found that the lambs in the experimental group had a significantly
higher number of erythrocytes (up to 10.48 million/ul) and haemoglobin level (up to 11.82 g/l) compared to
the control group, as well as a physiological decrease in the number of leukocytes. Biochemical indicators
showed an increase in the concentrations of glucose, urea, total bilirubin, and cholesterol, which may
indicate the activation of metabolic processes. At the same time, a moderate decrease in the levels of total
protein, chlorides, calcium, and phosphorus was observed. These changes persisted at both control points — at
2 and 4 months. Thus, the use of the probiotic under study had a positive effect on metabolic and
haematological parameters, which allows it to be recommended for the prevention of alimentary disorders
and the optimisation of the development of young Karakul sheep

Keywords: Karakul sheep breeding; erythrocytes; leukocytes; haemoglobin; total protein; glucose; urea

Bnuanue npoouomuxa “maxilac” na noxkasamenu
KpOo6U MOJIOOHAKA KAPAKYIbCKUX 06el,

AHHOTALMA

AKTYanbHOCTb UCCIIEeOBAaHMs o0ycioBieHa
HEOOXOJMMOCTBIO  ITOBBINICHUSI  PE3UCTEHTHOCTH U
aJIaNTUBHOCTH  MOJIOJHSKA KapakyJbCKHX OBELl B
YCIOBUSIX  PE3KO KOHTHHEHTAIFHOTO  KiIMMara |
WHTEHCHBHOTO >KHBOTHOBOJICTBA, YTO TPeOyeT IMOHCKa
0C30MacHBIX ~ CTUMYJIATOPOB ~ OOMEHa  BEIICCTB.

[Ipumenenne MPOOMOTHKOB B PaHHEM IIOCTHATAIEHOM
NEepHO/Ie paccCMaTpUBaeTCs KakK MEPCHEKTUBHBIA MYyTh
MOBBILICHUS] TEMATOJOTMYECKUX W  METabOIMUECKHX
nokazaTtejaeld y CeJIbCKOXO3SHCTBEHHBIX JKUBOTHBIX.
Lenpio HacTosIEeH pabOTHI SBISIIOCH U3YUSHNE BIUSIHUS
npobuotnka «Maxilacy Ha Mopdosornyeckue U
OMOXMMHUYECKHE TOKa3aTeIM KPOBH Yy KapakyJIbCKHX
STHAT B BO3pacTe JBYX M 4YeThIpEX Mecsmen. Jlis
JOCTIKEHHUST NEeNM NpoBeACH JSKcrepuMeHT Ha 20
KIMHUYECKH  3/I0POBBIX  SITHATAX,  PaBHOMEPHO
pa3fenéHHbIX Ha KOHTPOJBHYIO M OIBITHYIO TPYIIIBL
Uccrnenyemslit  mpoOMOTHK TOOABISIICS B MUTHEBYIO
BOAY OMNBITHOW Tpymme m3 pacuéra 1 r Ha 100 1. B
JUHAMHKE pocTta OLICHUBAJIUCh MOKa3aTelx
SPUTPOLUTAPHON M JielikonuTapHOH (GopMyI, ypoBEeHb
reMorioOMHa, a  TaKke  MeTabOIUTBl  KPOBH.
VYCTaHOBJIEHO, YTO Yy SATHAT OMNBITHOM TIpPyNmbl IO
CPaBHEHHUIO C KOHTPOJIBHOW JIOCTOBEPHO IOBBICHINCH
KOJIMUECTBO 3pUTpolUTOB (10 10,48 MIIH/MKI), ypOBEHB
remorsiobnHa (mo 11,82 r1/;m), a Takke OTMEYeHO

IIpoouomuxk “maxilac”’mun Kapaxyn KounopyHyu
KO3Y1apbIHbIH KAHLIHBIH KOPCOMKYYMOPYHO MUuiizu3zen
maacupu

AHHOTALMSA

WsnnneeHyH akTyanayyiyry Kypd KOHTHHEHTAJBIK
KJIMMaT ~ [IapTTapblHAa JKaHa  MHTCHCHBIYY  Mal
4apOaublUIBITBIHAA ~ Kapakyl  OKYHAYY  KOMJIOpIyH
JKACTapbhlHBIH ~ TYPYKTYYJIYTYH KaHa  aJanTalischlH
JKOTOpYJIaTyy 3apbUIABITBIHAH KEJIWI 4bIraT. bym Gonco
OpPTaHM3MIWH alMallyy HpPOLECCHH CTHMYJJIAIITHIPYY
YIYH KOOICY3 IpenaparTapibl H3/166€ Tajall KbUIbIHAT.
[IpoOuoTHKTEpaAM  TyyliraH COHKY OpTe  Me3THiie
KOJJIOHYY albLl yapba *KaHbIOApIapbIHBIH
reMaTOJIOTHSIIBIK JKaHa METa0OJIMKAIIBIK KOPCOTKYYTOPYH
JKOoropyJaryy OOIOHYAa TepCHEeKTUBAYY JKOJ KaTapbl
Kapaixyyaa. by MIITHH MakcaThl — KM JKaHa TOPT alJIbIK
Kapakya kbUikamapgaa “Maxilac” nmpoOMOTUTHHUH KaH
MOPQOJIOTHSIIBIK KaHa OHOXHMUSJIBIK KOPCOTKYYTOPYHO
TUMTH3TeH TAaaCHMpHH M3WIgee Oonmy. MakcaTka >KeTyy
yuyH 20 KIMHUKQJIBIK JI€H COOJYTY YbIH JKbUIKajapna
9KCIEPUMEHT XYPIY3YIYH, ajgap TeH OenyHym Ke3emel
JKaHa Taxpelitba TomTopyHa OenyHay. M3mimeHreHn
MPOOMOTHK TaXphliiba TOOYHYH wmdayydy cyycyHa 100
gutpre 1 TpaMM  emdeMyHAe  Komynny.  ©Ocyy
JUHAMMKACBIH/A 3PUTPOLUTAPABIK JKaHA JIEHKOLUTAPIBIK
dopmynamap, TeMOTJIIOOWH  JI€HII3JIM  JKaHa  KaH
MmerabonmutTepu  Oaamannael. Hatblibkaga, TaxpbliiOa
TOOYH/Ia KO36MOJIT® CAIBIITHIPMAIYY SPUTPOLUTTEPIANH
canbl (10,48 MIIH/MKJI 4YelnH), T€MOTJIOOMH IEHIIAIIH
(11,82 r/nm 4elnH) CTaTHCTHKAJIBIK MaaHHWJE XOTOpyJall,
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@HSHOHOFH‘ICCKOC CHIDKCHHE KOJHMYCCTBA JICMKOILIMTOB.

B OuoxmMuyeckux  TIOKa3zaTelsiX  3a(pUKCHPOBaHO
YBEJIMYCHHUE KOHLIEHTPALUIA  TJFOKO3bl, MOYEBHHBI,
obmiero OwnMpyOMHA W XOJIECTEPHHA, YTO MOXKET
CBUJIETEIICTBOBATH 00 aKTUBAINH 00OMEeHHBIX

npoueccoB. OIHOBpEMEHHO HaONIOIAIOCh yMEPEHHOE
CHIDKEHHE YPOBHS 00IIero Oejka, XJOPHIOB, KaIbIUS U
¢dbochopa. DT uU3MEHEHHS COXPAHLIUCH B  00e
KOHTPOJIbHBIE TOYKK — B 2 U 4 Mecsina. Takum oOpazom,
MIPUMEHEHHE  HUCCIEIYyeMOro NpOOMOTHKA  OKa3ajo
MOJIOKUTENIbHOE BIMSHUE Ha TIOKa3aTeld oOMeHa |
reMaTOJIOTHYECKHX ~ [TapaMeTpoB, YTO  ITO3BOJISIET
PEKOMEHJIOBAaTh €ro Uil MPO(MIAKTHKH aTHMEHTapHBIX
HapylOIeHHH W ONTHMH3AalUH PA3BUTHS MOJIOAHSKA
KapakyJIbCKOM MOPObI

Knwuesvie cnosa. KapaxyieBOJCTBO;
JIEUKOIIUTEI, TE€MOIVIOOHH;
KapbaMug

JPUTPOIUTHL,
o0mumii  O€NoK; TIJII0K03a;

JMEHKOIUTTEPINH  CaHbl  (DU3HONIOTHSUIBIK  JKAKTaH
TOMOH/IOTOHY AHBIKTAJIBL. Broxumusinbix
KOPCOTKYUTOPe TIII0K03a, MOYEBHHA, KAl OMINPYOHH
JKaHa XOJIECTEPUHINH KOHIICHTPALMACHI >KOTOpYJIaraHbl
OaiikanraH, Oyn aIMaIryy MIPOIECCTEPUHIH
aKTHBJCUIYYCYH KepceTeT. Omioa 3je ydypha >Kajiibl
Oenok, XJopuaAep, Kaiabluid jkaHa ¢(ochop AeHrIIHU
oprouo TeMmeHaeay. byn esrepyynep 2 xaHa 4 aiimars
KO36MOJI YEKUTTEpUHJIE CaKTauabl. JleMeK, M3MIJeHreH
MIPOOMOTHK aNIMarnIyy KaHa TeMAaTOJIOTHSITBIK
mapaMeTpiepre OH TAaCHPHH TUHTU3WI, aHBl a3bIK
aNMaIlyyHyH Oy3yImylOIyH ajIblH alyy JaHa Kapakyll
TYKYMYHJIArbl KacTapAbIH OHYTYYCYH ONTHMAIIAIITHIPYY
Y9YH KOJJIOHYY CyHYIITajatT

Aukviy  co300p:  Kapakyl KO,  DPUTPOIUTTED;
JEUKOIUTTEP; TeMOINIOOWH; >Kaimbl OeJOoK; TIIIOK03a;
MOYEBHHA
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Introduction

Livestock farming is one of the key sectors of agriculture in Uzbekistan, particularly
important for desert and semi-desert regions. Karakul sheep farming occupies a special place in this
sector, providing the population not only with food but also with a stable source of income. One of
the pressing tasks for the industry remains increasing the productivity of young animals,
strengthening their immunity and reducing mortality. With the ban on the use of feed antibiotics
since 2020, there has been increased attention to biologically safe methods of growth stimulation, in
particular probiotics. However, the effect of probiotic supplements on the physiological and
biochemical parameters of Karakul lambs’ blood has not been sufficiently studied, which
determines the need for comprehensive research.

The relevance of the topic was confirmed by a study by T. Liu et al. (2022), which evaluated
the effect of Lactiplantibacillus plantarum on the physiological condition of Sunit sheep. A
significant decrease in blood lipid levels, increased expression of genes involved in lipid
metabolism, and an increase in the content of beneficial metabolites and aromatic compounds in
adipose tissue were observed. The authors concluded that probiotics have a complex effect on
metabolic processes, contribute to improving product quality, and can be effectively used in sheep
breeding, which makes this approach promising for karakul breeding as well.

In order to increase the survival rate of Karakul lambs, the use of probiotic preparations in the
lambs’ diet, along with milk, has shown high efficiency. Due to their biological properties,
probiotics are widely used in animal husbandry and veterinary practice. This is proven by the work
of S. Saha et al. (2023), which examines the effect of probiotics on the meat quality of small
ruminants. The authors found that probiotics contribute to improving carcass weight, colour, aroma,
tenderness, muscle fibre structure and the content of beneficial fatty acids. However, the results of
various studies were inconsistent, which can be explained by different strains, dosages, housing
conditions, and the physiological state of the animals. The need for standardisation of approaches
and further research to identify optimal regimes for the use of probiotics in small animal husbandry
was noted.

The biological mechanism of action of probiotics, which participate in the digestive and
metabolic processes of the body and promote the synthesis and absorption of proteins and other
biologically active substances, makes this research even more relevant. This explains the positive
effects demonstrated in a number of studies, including those by L. Wang et al. (2024) and M.M.
Shoukry et al. (2023), where probiotics showed the ability to strengthen immunity, improve weight
gain and feed conversion. It is also known that Karakul lambs experience a decrease in blood
protein starting at two months of age, especially in individuals separated from their mothers, which
leads to slower growth. The use of probiotic supplements in such cases can compensate for protein
deficiency by digesting dead microbial cells and stimulating the biosynthesis of protein structures,
thereby supporting the growth and development of young animals in difficult grazing conditions.

A study by R. Wojcik et al. (2024) evaluated the effect of a multi-strain probiotic complex on
the phagocytic activity and oxidative metabolism of granulocytes and monocytes in the peripheral
blood of lambs. The experiment was conducted on 16 lambs divided into control and experimental
groups. Lambs from the experimental group were administered a probiotic supplement containing
Lactobacillus plantarum (AMT14, AMT4, AMT15) and Bifidobacterium animalis (AMT30) strains
for 30 days, while the control group did not receive probiotics. The analysis showed that lambs
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receiving probiotic support had significantly increased phagocytic activity and fluorescence
intensity of granulocytes and monocytes, indicating enhanced immune function. Similarly, an
improvement in the oxidative metabolism of cells was observed after stimulation with Escherichia
coli bacteria and PMA. The authors concluded that this probiotic complex can positively affect the
immune status of lambs, which may be important for increasing the resistance of animals to
infectious diseases.

Despite numerous studies confirming the positive effect of probiotics on the immune status of
lambs, data on the use of probiotics in the specific conditions of Uzbekistan and on the population
of Karakul lambs remain limited and insufficiently studied. In this regard, the relevance of studying
the probiotic “Maxilac” in the context of morphological and biochemical blood parameters of
Karakul lambs is of particular importance. The aim of the study was to investigate the effect of the
probiotic “Maxilac” on the morphological and biochemical blood parameters of Karakul lambs.

Materials and methods

The research was conducted on young Karakul sheep raised on Karakul sheep farms located
in the desert-steppe zone of the Mubarek district of the Kashkadarya region (Uzbekistan). Twenty
Karakul lambs from the second lambing were selected for the experiment on the principle of
“similar pairs”, taking into account their live weight at birth, which ensured the homogeneity of the
groups in terms of physiological and biometric parameters.

The study used lambs aged 2 and 4 months. The animals were kept under standard conditions
on Karakul farms in the region, with adequate feeding and drinking water. The climatic zone is
desert-steppe, characterised by dryness and seasonal temperature fluctuations. Stocking density and
ventilation complied with veterinary standards, which ruled out the influence of stress factors on
blood parameters. All lambs were divided into two groups of 10 animals each:

« control group (group 1) — without probiotic supplementation;
« experimental group (group 1) — with the addition of the probiotic under study.

The division into groups was carried out on the principle of paired selection, taking into
account live weight at birth to minimise intergroup differences.

The probiotic under study was administered orally by dissolving 1 g of the preparation in 100
litres of drinking water, which was given to the animals daily throughout the study period. The
preparation was used to assess its effect on the morphological and biochemical parameters of the
lambs’ blood.

Blood was collected from the jugular vein of the lambs at three key points: before the start of
the experiment (baseline values), on the 15th and 30th days after the start of probiotic
administration. The volume of blood collected was 5 ml, and the tubes contained an anticoagulant
to prevent clotting. Blood morphology parameters were determined using a BIOBASE BK6190
automatic haematology analyser, which ensured the accuracy and reproducibility of the results. The
main parameters were the number of erythrocytes, leukocytes and haemoglobin level (Kaneko et al.,
2008). Biochemical blood parameters were examined using standard laboratory methods accepted
in veterinary clinical biochemistry (State standards, Beyerstein methods, etc.) (Walker, 2002;
Cooper, 2013). The concentrations of total protein, glucose, urea, total bilirubin, magnesium,
cholesterol, chlorides, calcium, and phosphorus were determined. Reagents from leading
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manufacturers were used, and the equipment was regularly calibrated to ensure the reliability of the
results.

The data obtained were processed using statistical software (e.g., SPSS, Statistica). The
results are presented as the mean value and standard error (M+m). To determine the statistical
significance of the differences between the groups, Student’s t-test was used, with a significance
level of p < 0.05.

All experimental procedures complied with international and national standards for the ethical
treatment of animals, as confirmed by permits from the relevant veterinary services (Directive
2010/63/EU, 2010). Control of housing conditions and exclusion of infectious diseases minimised
the influence of external factors on the studied indicators (Decree No. UP-5995, 2020).

Results

Given the importance of blood parameters as a sensitive indicator of an animal’s
physiological condition, particular attention was paid to assessing changes in the number of
erythrocytes, leukocytes and haemoglobin levels under the influence of this biological preparation.
The studies were conducted on Karakul lambs aged two and four months, which were given the
probiotic under study in the form of an aqueous solution at a dosage of 1 g per 100 | of drinking
water for a certain period. The experimental group of lambs (group Il) received the preparation
according to the protocol, while the control group (group 1) was kept under standard conditions
without the administration of the probiotic. The analysis of morphological indicators revealed
differences between the animals in the control and experimental groups in the dynamics of
maturation, which indicates the physiological response of the body to the action of the probiotic.
The summarised results of the morphological analysis of blood are presented in Table 1.

Table 1. Effect of the probiotic under study on the morphological parameters of blood in Karakul lambs

(M=£m)
Morphological Unit of 2 weeks old 4 weeks old
parameters of blood measurement Group | Group 11 Group | Group 11
Erythrocytes million 8.49+5.7 9.74+7.8 8.20+4.5 10.48+9.5
Leukocytes thousand 7.46£1.2 7.21+£0.24 7.81£0.65 | 7.24+0.86
Haemoglobin g/l 9.69+2.75 11.4+3.02 10.72£2.36 | 11.82+2.4

Source: created by the authors

Analysis of the data presented in Table 1 demonstrates the effect of the probiotic under study
on the morphological parameters of the blood of Karakul lambs aged two and four months. The
results obtained allow to establish reliable differences between the control and experimental groups,
indicating the biological activity of the probiotic and its ability to modulate physiological processes
in the body of young animals.

Two-month-old lambs that were administered the probiotic showed an increase in the number
of red blood cells compared to the control group. In particular, in the experimental group, this
indicator was 1.25 million/mm?, which indicates stimulation of erythropoiesis and, possibly,
improvement in the oxygen-carrying function of the blood. At the same time, there was an increase
in haemoglobin concentration of 2.71 g/l compared to the same age group in the control group,
which also confirms the positive effect of the drug on blood function. At the same time, the total
number of leukocytes in the experimental animals was 0.25 thousand/mm? lower, which is probably
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due to the normalising effect of the probiotic on the immune system and a reduction in
physiological stress.

A similar trend was observed in four-month-old lambs. The number of erythrocytes in
animals receiving the probiotic reached 2.28 million/mm?, which clearly demonstrates the
cumulative effect of the probiotic with prolonged use. An increase in haemoglobin levels by 1.10
g/l also indicates a sustained improvement in metabolic processes and blood transport functions. At
the same time, a decrease in leukocyte levels by 0.57 thousand/mm? relative to the control group
can be interpreted as a reflection of more stable homeostasis and the absence of inflammatory
reactions in the body. Such morphological changes in the blood with systematic administration of
the probiotic confirm its adaptogenic and immunomodulatory effects. Thus, a comprehensive
analysis of Table 1 allows to conclude that there is a positive trend in haematological parameters
against the background of the use of the probiotic under study in Karakul lambs. The data presented
illustrate a tendency towards improvement in the oxygen-transporting and protective functions of
the blood, as well as a reduction in stress reactions, which may be important in the practice of early
rearing of young animals.

At the next stage of the study, an attempt was made to characterise the effect of the probiotic
preparation on the biochemical parameters of blood, reflecting the intensity of metabolic processes
and the general physiological state of the organism. The blood biochemical parameters obtained in
the control group before the administration of the probiotic indicate the baseline level of metabolic
activity in Karakul lambs: total protein concentration was 45.6 g/l, glucose level was 3.04 mmol/I,
urea — 4.79 mmol/l, total bilirubin — 1.32 mmol/l, magnesium — 0.59 mmol/l, cholesterol — 6.06
mmol/l, chloride — 95.6 mmol/l, calcium — 1.44 mmol/l, and phosphorus — 3.71 mmol/l. These
indicators were recorded and presented in Table 2, which served as the basis for further comparative
analysis after the use of the probiotic.

Table 2. Biochemical indicators (r>0.05) in the blood of young Karakul lambs before administration of the
probiotic under study (M=m).

Blood serum index Units of measurement Control Experimental
Group | Group Il
Total protein g/L 45.6+3.35 51.6+40.4
Glucose mmol/L 3.04+0.40 4.12+0.64
Urea mmol/L 4.79+0.29 5.77+0.68
Total bilirubin mmol/L 1.32+0.39 1.56+0.36
Magnesium mmol/L 0.59+0.16 0.52+0.1
Cholesterol mmol/L 6.06+0.46 4.14+0.7
Chlorides mmol/L 95.6+4.36 82+1.05
Calcium mmol/L 1.44+0.63 1.22£0.2
Phosphorus mmol/L 3.71+0.28 3.4940.2

Source: created by the authors

According to the data presented in Table 2, the biochemical composition of the blood of
Karakul lambs before the use of the probiotic “Maxilac” shows certain differences between the
control (1) and experimental (I1) groups of animals, which indicates the initial physiological
characteristics of the young animals at the start of the study. First of all, the level of total protein in
the blood serum is noteworthy, which in the control group was 45.6 g/l, while in the experimental
group this indicator was higher and reached 51.6 g/l. Such an increase may indicate better protein
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metabolism in lambs in group I, possibly due to more intensive synthesis of proteins, including
albumins and globulins, in the liver and immune system. Elevated protein levels at the initial stage
of the experiment may serve as a favourable prognostic indicator for the adaptive capabilities of the
organism.

The glucose content in animals from group Il was also higher (4.12 mmol/l) than in the
control group (3.04 mmol/l). This may be due to differences in energy metabolism, enzyme system
activity, and carbohydrate metabolism. Elevated glucose concentrations may indicate more active
metabolism or better feed digestibility, but in the absence of additional data, this indicator should be
considered background for now. The concentration of urea in the blood serum of lambs from the
experimental group was 5.77 mmol/l, which is 0.98 mmol/I higher than in the control group (4.79
mmol/l). The increase in this indicator may be associated with enhanced protein catabolism or
changes in kidney function, but the values remain within the physiological norm for animals of this
age. This indicates the absence of pathological disorders and the continued functional capacity of
the excretory system.

Total bilirubin levels also showed a slight increase in animals in group I1 (1.56 mmol/L versus
1.32 mmol/L in the control group). This pigment is formed as a result of haemoglobin breakdown,
and its concentration may reflect the condition of the liver and erythropoiesis processes. A slight
increase in bilirubin levels indicates a possible increase in blood formation, which is also consistent
with the previously recorded higher haemoglobin and erythrocyte levels in the experimental group.
Against the background of these increases, there is a decrease in serum magnesium levels in the
experimental group — 0.52 mmol/l versus 0.59 mmol/l in the control group. Given that magnesium
plays an important role in enzymatic activity and energy metabolism, its decrease may indicate its
more intensive use in metabolic processes, especially during periods of rapid growth and
development.

A significant difference between the groups was found in cholesterol levels. In the
experimental group, its concentration was 4.14 mmol/l, while in the control group it reached 6.06
mmol/l. This may indicate a decrease in lipid synthesis or their more active use in metabolic
processes. A decrease in cholesterol levels can be considered a positive factor, indicating good lipid
metabolism. A similar trend was observed with regard to chloride content: in the blood of lambs in
the experimental group, the level was 82 mmol/l, which is lower than in the control group (95.6
mmol/l). Chlorides play a key role in regulating acid-base balance and osmotic pressure, so a
decrease in their concentration may indicate certain changes in water-salt balance and electrolyte
metabolism.

The calcium content in the blood of the experimental animals was 1.22 mmol/l, which is
lower than that of the control animals (1.44 mmol/l). Calcium is an important element for bone
formation and is also involved in nerve and muscle conduction processes. A slight decrease in its
level may be associated with active skeletal formation in growing animals and more intensive
consumption from the bloodstream. Phosphorus, which also plays an important role in mineral
metabolism and bone formation, showed a slight decrease in the experimental group compared to
the control group: 3.49 mmol/L versus 3.71 mmol/L, respectively. This indicates a possible
activation of growth and mineralisation processes, accompanied by increased consumption of this
element.
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Thus, Table 2 illustrates the biochemical characteristics of Karakul lambs before the start of
the study probiotic and demonstrates certain differences between the control and experimental
groups, which is an important background for the subsequent analysis of the dynamics of changes
under the influence of the probiotic preparation. Based on the data obtained, it can be assumed that
in the organisms of the lambs in group I, metabolic processes were already activated at the initial
stage, which was reflected in the indicators of protein, carbohydrate, lipid and mineral metabolism.
These initial differences must be taken into account when interpreting the subsequent results and
evaluating the effectiveness of the probiotic, the data on which are presented in the following graph
and Table 3.

Table 3. Biochemical indicators (1>0.05) in the blood of Karakul lambs after administration of the probiotic
under study (M+m)

_ Units of 2 weeks old 4 weeks old
Blood serum index

measurement Group | Group 11 Group | Group 11

Total protein g/L 44.8+3.95 40.0+10.1 56.2+4.73 43+£3.4

Glucose mmol/L 2.71+0.44 3.77+0.22 3.3+0.777 3.4+0.5
Urea mmol/L 5.1+£0.27 6.9+0.6 5.3+0.6 6.81+0.5
Total bilirubin mmol/L 0.12+0.04 1.6+0.3 0.2+0.5 1.13£0.5
Magnesium mmol/L 0.36+0.02 0.44+0.10 0.52+0.11 0.37+0.05
Cholesterol mmol/L 3.89+0.82 5.97+0.44 3.32+0.51 6.26+0.47
Chlorides mmol/L 106.6+£5.44 97.0+5.3 130+10.7 90.0+3.3
Calcium mmol/L 2.29+0.68 3.68+0.50 2.92+0.24 2.48+0.21
Phosphorus mmol/L 4.65+0.50 3.78+0.27 3.5+0.2 2.78+0.24

Source: created by the authors

Table 3 shows the biochemical parameters of the blood serum of Karakul lambs in the second
and fourth weeks after administration of the probiotic under study. Analysis of the dynamics of
changes in these parameters allows important conclusions to be drawn about the physiological
effect of the probiotic on metabolic processes in young animals. In the second week of the
experiment, the total protein content in the control group was 44.8 g/l, while in the experimental
group this indicator was lower — 40.0 g/l. This decrease may be associated with the increased use of
proteins against the background of intensified growth and development in lambs receiving the
probiotic. In the fourth week, the differences became even more pronounced: in the control group,
the protein level was 56.2 g/l, while in the experimental group it was 43 g/l. This trend may indicate
a redistribution of protein metabolism towards plastic processes, accompanied by a temporary
decrease in serum protein, which does not necessarily indicate a deficiency, but rather reflects its
active use in tissue synthesis.

The glucose level in the second week was higher in the experimental group (3.77 mmol/l)
than in the control group (2.71 mmol/l), which may indicate improved carbohydrate absorption and
increased energy metabolism under the influence of the probiotic. In the fourth week, the glucose
content in both groups approached 3.3 mmol/l in the control group and 3.4 mmol/l in the
experimental animals, demonstrating stabilisation of carbohydrate metabolism with a slight
advantage in the group receiving the supplement. Urea levels were consistently higher in the
experimental group in both weeks: 6.9 mmol/l versus 5.1 mmol/l (second week) and 6.81 mmol/Il
versus 5.3 mmol/l (fourth week). This indicates an intensification of protein metabolism and,
possibly, more active protein breakdown, or an increase in detoxification and excretory processes
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mediated by the kidneys. It is important to emphasise that the values remain within the
physiological norm.

A significant difference between the groups was observed in terms of total bilirubin
concentration. In the experimental group, it was 1.6 mmol/L in the second week, while in the
control group it was only 0.12 mmol/L. In the fourth week, the bilirubin level in the experimental
group decreased slightly to 1.13 mmol/l, but remained significantly higher than in the control group
(0.2 mmol/l). These values may reflect increased destruction of erythrocytes or adaptive changes in
the hepatobiliary system caused by the action of probiotic microorganisms.

Magnesium content also varied: in the second week, it was 0.44 mmol/L in the experimental
group (compared to 0.36 mmol/L in the control group), and by the fourth week, it had decreased to
0.37 mmol/L, while in the control group it increased to 0.52 mmol/l. This dynamic may indicate a
more intensive involvement of magnesium in enzymatic and energy reactions activated by the
probiotic. Cholesterol levels in the experimental animals were higher than in the control animals in
both weeks: 5.97 mmol/L and 6.26 mmol/L, respectively, compared to 3.89 mmol/L and 3.32
mmol/L. This may indicate changes in lipid metabolism, including lipoprotein synthesis and
transport, and may be a consequence of the body’s adaptation to growth, with an increased need for
structural lipids.

The chloride content in the control group increased progressively from 106.6 mmol/l to 130
mmol/l, while in the experimental group there was a decrease from 97.0 mmol/l to 90.0 mmol/l.
Lower values may indicate increased chloride consumption in metabolic processes or a change in
water-salt balance. Such dynamics deserve attention, especially in hot climates, where electrolyte
loss can be significant. Calcium and phosphorus levels in the experimental group were lower than in
the control group. Thus, in the fourth week, the calcium level was 2.48 mmol/l versus 2.92 mmol/I,
and the phosphorus level was 2.78 mmol/l versus 3.5 mmol/l. These elements are actively used in
the formation of bone tissue and ensuring neuromuscular conduction. Their reduced content may be
a temporary consequence of intensive growth and mineralisation of the skeleton.

A comparative analysis of the data presented allows us to draw general conclusions about the
dynamics of biochemical indicators under the influence of the probiotic “Maxilac”. For most
parameters, there is a marked difference between the control and experimental groups, which
indicates a systemic effect of the probiotic on metabolic processes in the body of Karakul lambs.
Based on the results obtained, it can be said that the probiotic supplement contributes to the
activation of energy and protein metabolism, as well as affecting mineral and lipid metabolism.
These changes can be considered adaptively significant and physiologically appropriate in the
conditions of rearing young animals in an arid climate. Thus, after analysing Tables 1, 2 and 3, a
positive trend in the change in morphological and biochemical blood parameters under the influence
of the probiotic “Maxilac” becomes apparent.

Discussion

Scientists are actively researching ways to improve the efficiency of feeding ruminants with
probiotics, seeking to improve metabolism, digestion and the body’s adaptive abilities. In an
experiment by V.N. Romanov (2022), the effect of a combination of probiotic strains included in
the diet of sheep in loose and granulated form was studied. An improvement in feed digestibility, an
increase in the level of volatile fatty acids in the rumen, an increase in the population of beneficial
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microflora and positive dynamics of haematological indicators were established, which indicates
metabolic stabilisation. The results obtained in this study are consistent with the conclusions of
V.N. Romanov, confirming increased microbiological activity and improved metabolic indicators.
However, unlike the experiment, this study focuses not on the form of probiotic administration, but
on the combination of specific phytobiotic additives, which made it possible to identify additional
effects related to live weight gain and feed conversion efficiency.

The study by V.A. Pleshkov & S.N. Belova (2022) found positive changes in productivity
indicators and haematological parameters in lambs against the background of the use of the
probiotic feed supplement “Mucinol Extra”. An increase in absolute weight gain of 20.5%, average
daily weight gain of 20.3%, and relative weight gain of 50.0% was noted, accompanied by an
increase in haemoglobin and erythrocyte count by 11.2% and 14.1%, respectively. At the same
time, an increase in the concentration of total protein, calcium, and phosphorus in blood serum was
observed, with a decrease in glucose levels by 4.0% and urea by 12.5%. In contrast to the results
obtained in this study using the probiotic under investigation, no decrease in glucose and urea levels
was recorded; on the contrary, both indicators were higher in the experimental group compared to
the control group, which may indicate a difference in the metabolic action of the probiotic strains
used. In addition, while the experiment with “Mucinol Extra” showed an increase in total protein,
the use of “Maxilac” showed a tendency towards a decrease, probably due to more intensive plastic
use of proteins against the background of active growth. Despite these differences, both studies
demonstrated the beneficial effect of probiotics on haematological and biochemical parameters,
which emphasises the general advisability of including them in the diets of young sheep to stimulate
metabolic processes and increase the adaptive resistance of the body.

A study by A. Estrada-Angulo et al. (2021) showed that the use of probiotics, prebiotics and
their combination in lambs in a subtropical climate improved the energy efficiency of the diet and
some productive indicators, with the combination of additives having a more pronounced effect. In
the present study, conducted in a desert-steppe climate zone, the probiotic under investigation
caused significant changes in the biochemical parameters of the blood of Karakul lambs, such as an
increase in glucose and urea and a decrease in total protein, calcium and phosphorus, reflecting
adaptive metabolic processes. Thus, despite differences in climate and research focus, both
experiments confirm the effect of probiotics on the metabolism and physiological condition of
young sheep.

Current research highlights the multifaceted effect of probiotics in sheep farming, aimed not
only at improving animal growth and health, but also at reducing environmental impact, including
reducing methane emissions. A review by A.S.A. Saleem et al. (2025) points to the ability of
probiotics to stimulate beneficial rumen microflora, improve fermentation processes and increase
nutrient absorption, which contributes to increased productivity and strengthened immunity. At the
same time, the authors note the need to optimise the composition, dosage and methods of
administration of probiotics for maximum effectiveness.

H. Chen et al. (2021) evaluated the effects of probiotics and polysaccharides of traditional
Chinese medicine (PTCM) on growth, blood biochemistry, and rumen microbiota in lambs.
Probiotics increased glucose and immunoglobulin G levels, enhanced rumen microbial protein, and
lowered rumen fluid pH. PTCM increased average daily gain, improved immune indicators, and
reduced the feed conversion ratio. Microbiota analysis showed changes in the relative abundance of
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key bacteria affecting fermentation. The results confirm the positive effects of probiotics and PTCM
on metabolism and immunity, with improved productivity via rumen microbiota modulation.

In a study by H. Mao et al. (2023) studied the effect of probiotics on growth, blood
biochemistry, and rumen microbiota in 24 Hu lambs aged 50 days, including 8 healthy lambs (13.2
+ 1.17 kg) and 16 lambs with slow growth (9.46 + 0.81 kg). The probiotic increased average daily
gain and dry matter intake (p < 0.05), increased superoxide dismutase and glutathione peroxidase
activity, and increased growth hormone and immunoglobulin G levels. Lambs without probiotics
had higher concentrations of IL-6, interferon-gamma, and tumour necrosis factor alpha (p < 0.05).
The probiotic also increased the content of volatile fatty acids and acetate (p < 0.05), and the
microbiota showed an increase in the genera Ruminococcus, Succiniclasticum, and
Acidaminococcus.

Unlike most studies aimed at assessing the effect of probiotics on animal growth and health,
the work of O. Machuskyi (2023) focused on the development of a technology for the production of
the probiotic “Sporo-lex”. The study compared two production options: in a liquid and in a solid
nutrient medium. It was found that production on a solid medium provides faster (by 24 hours) and
more cost-effective fermentation, with fewer intermediate control stages and the formation of more
mature spores, which increases the stability of the preparation during storage. While most studies
focus on the biological effect of probiotics, this work concentrates on the technological aspects that
affect the quality and stability of probiotic preparations, which is important for ensuring their
effective use in animal husbandry.

In a study by O. Shkromada et al. (2024) evaluated the effect of an enzyme-probiotic complex
on the productivity and health of rabbits during the stressful period of weaning. The use of the
complex contributed to an increase in live weight of up to 18.7%, an improvement in average daily
gain and feed conversion, as well as a reduction in the incidence of gastrointestinal disorders.
Biochemical indicators showed an increase in erythrocytes, haemoglobin, and leukocytes, as well as
an improvement in lipid and protein metabolism and mineral balance (in particular, calcium). The
results demonstrate the effectiveness of enzyme-probiotic supplements as alternative growth
stimulants and means of supporting the immunity of young animals.

In another study, O. Shkromada et al. (2023) focused on the effect of probiotic feed
supplements on the restoration of lactation in females after calving. The use of Bacillus subtilis AX
20 and Bacillus licheniformis EA 22 contributed to an increase in milk productivity in cows by
12.9-21.35% during the period from 7 to 21 days of the experiment compared to the control. In
sows with hypogalactia, the use of Bacillus megaterium NCH 55 improved lactation and
contributed to an increase in piglet live weight by 18.5-31.91% at different periods after birth. There
was also a significant increase in the content of total protein, globulins and cholesterol in the blood
serum of animals in the experimental groups, which confirms the improvement in metabolic
processes and immune status. These results indicate the practical value of probiotics for increasing
milk productivity and adapting the female organism after calving.

In a study by S.T. Qureshi et al. (2020), the effect of adding probiotics and crude protein
levels (18% and 20%) to the diet of Salt Range lambs on growth parameters was evaluated. The
experiment was conducted on 16 lambs aged about 30 days, divided into four groups with different
diets. The results showed that increasing protein to 20% significantly improved average daily gain
and feed conversion (p < 0.05), while probiotics had no significant effect on growth and blood
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biochemistry. The main factor in improving productivity was related to protein levels, and
probiotics did not increase growth efficiency under these conditions.

The study by V. Vosooghi-poostindoz et al. (2014) assessed the effect of different protein
levels and probiotic supplementation on growth, blood parameters and rumen fermentation in lambs
before and after weaning. In the pre-weaning experiment, increasing the protein content from 16%
to 18% increased weaning weight and feed intake, while probiotics promoted increased feeding and
reduced stress (low cortisol levels) but did not affect feed conversion and weight gain. In the post-
weaning period, differences in protein levels (14.5% and 16.5%) and the addition of probiotics did
not significantly affect lamb productivity. Thus, increased protein levels in the diet before weaning
improved growth and consumption, and probiotics reduced stress but did not increase overall
productivity.

M.O. Machado et al. (2024) evaluated the effect of probiotics on lambs of Texel and lle-de-
France breeds. The animals were divided into groups: control (without probiotics) and experimental
with the addition of 1 g and 5 g of probiotics per day. Over 84 days of observation, no weight gain
was recorded, but the GP1 group had higher silage and dry matter intake (p < 0.001). The control
lambs showed thickening of the keratinised rumen epithelium (p < 0.001), while the probiotic
groups showed greater diversity of the rumen and faecal microbiome. For example, in GP5, the
proportion of Azoarcus, Dialister, Treponema and Fibrobacter increased, while Anaeroplasma
predominated in the control group (p < 0.05). This confirms the protective role of probiotics for the
microbiome and rumen morphology, despite the lack of effect on productivity.

Overall, a review of the scientific literature confirmed the high level of research activity in the
field of probiotic use in animal husbandry. The diversity of subjects (from lambs of different breeds
to other farm animals), methods and dosages underscores the relevance of the topic. Probiotics are
considered not only as growth stimulants, but also as a means of improving the condition of the
microbiome, digestion and immune functions. This indicates the great potential of this area as a
sustainable alternative to antibiotics and hormonal stimulants in modern animal husbandry systems.

Conclusions

Based on the experiment and analysis of haematological and biochemical indicators of
Karakul lambs raised in a desert-steppe climate zone, the following general conclusions can be
drawn. It has been established that the use of the probiotic under study has a positive effect on the
physiological condition of young animals. Two- and four-month-old lambs in the experimental
group (receiving the probiotic) showed increased levels of total protein, erythrocytes and
haemoglobin compared to the control group, indicating improved protein metabolism and
haematopoietic function. At the same time, the control group had higher number of leukocytes,
which may indicate increased antigenic load or stress without probiotic support.

Biochemical blood analysis showed significant shifts under the influence of probiotics. In
two-month-old lambs in the experimental group, there was a decrease in the concentration of total
protein, chlorides, and phosphorus, with a simultaneous increase in glucose, urea, bilirubin,
magnesium, calcium, and cholesterol. The picture was similar in four-month-old lambs, except for a
decrease in magnesium and calcium, which is probably due to age-related changes in metabolic
processes. Such biochemical shifts indicate the activation of metabolic adaptation processes,
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improved digestion and metabolism due to the normalisation of the intestinal microflora achieved
by the use of probiotics.

Thus, in a desert-steppe climate, the probiotic under study has been found to be highly
effective in establishing the physiologically complete status of Karakul lambs in the early stages of
rearing. The stable haematological and biochemical shifts recorded during the experiment reflect
not only the activation of metabolic processes, but also the potential of the probiotic in question as a
safe and promising means of increasing the productivity of young animals in antibiotic-free feeding
systems. The results obtained can serve as a basis for the introduction of this technology into sheep
farming practice in arid zones. In the future, it is necessary to expand the scope of research,
including the assessment of productivity, immune status and gastrointestinal microbiota during
long-term use of probiotics in lambs of different ages and genotypes.
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STUDY OF THE EP1ZOOTOLOGY OF SHEEP BRUCELLOSIS IN SOME REGIONS OF
UZBEKISTAN AND THE RESULTS OF DIAGNOSTIC STUDIES

Abstract

The development of sheep breeding as one of the leading areas of animal husbandry in Uzbekistan requires a
systematic approach to the prevention of particularly dangerous infectious diseases, including sheep botulism
caused by Clostridium oedematiens. The relevance of this study is due to the need for timely detection and
prevention of outbreaks of this infection, which leads to significant economic losses and the death of
productive animals. The aim of the study was to establish the epizootic situation regarding sheep botulism in
the Kashkadarya, Samarkand and Jizzakh regions, as well as to conduct a comprehensive diagnosis of the
disease, followed by the isolation and study of the biological properties of the pathogen. To achieve this
goal, visits were organised to disadvantaged private and karakul sheep farms, where pathological material
was collected from dead animals. Diagnostics included bacteriological studies using Kitt-Tarozzi medium,
Gram staining, microscopy, and biological testing on laboratory animals. It was established that brucellosis
in these regions was mainly recorded during the cold season — autumn, winter and early spring. The disease
mainly affects sedentary and well-fed sheep, especially when grazing in conditions of high humidity. The
isolated strains of Cl. septicum demonstrated characteristic growth with clouding of the medium and the
formation of gas bubbles. Laboratory animals infected with the isolated culture showed typical clinical and
pathological changes, confirming the high pathogenicity of the pathogen. The diagnosis was based on a
combination of epizootological data, laboratory tests and bioassays. The results of the study are of practical
importance for determining vaccination schedules, planning anti-epizootic measures and preventing
economic losses in sheep breeding

Keywords: pathogen; ClI. septicum; bacillus; spore; anaerobe; Kitt-Tarozzi; sheep breeding

H3yuenue snuzoomonozuu 6padzoma oeey 6 O30eKcmanobin aipsIM AUMAKMAPLIHOA KOUI0POYH
HeKOmopbIX pecuonax Ysbexkucmana u pezyibmamol Opao3omyHyH INU300MOJI0ZUACHIH U3UTI000 JHcana
OUAZHOCIMUYECKUX UCCeO08AHUTL OUAZHOCIMUKAIBIK USUT000]10POYH HCHIIBIHIMBIKINADbL
AHHOTAUMSA AHHOTAUMSA

PazBuTHe oOBHEBOJACTBA KaK OJHOTO W3 BEAyNMX ©O30eKcTaHgarl  Manl — 4apOaubUIBITBIHBIH — HETH3TH
HalpaBlIeHUI KMBOTHOBOJCTBAa Y30ekucraHa TpeOyeT OarbITTapblHBIH OHpH OOJITOH KOW 4apOadbUIbITBIHBIH
CHCTEMHOT'0 TMOoJX0Ja K Mpo(uiIakTHKe 0c000 OMAacHBIX  OHYTYLIY 03re4e KOPKYHYUTYY MH(EKIUSITBIK
WHQEKIMOHHBIX 3a00JIeBaHUHA, B YWCIE KOTOPHIX OOpYNapAblH  algblH  alyy OOIOHYa  CHCTeMalyy
Opams3oT oBer, BeibBaeMbIi Clostridium oedematiens. MaMHJICHWH 3apbUIABITEIH TYYAypaT. AJTapAblH KaTapbIHIa
AKTyaTbHOCTB HacTosIero uccienoBanmst odyciosiena Clostridium oedematiens GakTepHsACHIHBIH TYPTKY O0JITOH
HEOOXOIMMOCTBIO  CBOEBPEMEHHOTO  BBIABICHUS W KOimopayH Opanmzory ©Oap. VYuypaarsl HW3WIIeOHYH
OpeAyNpexIeHus  BCHBIIIEK  JaHHOH  HMHQEKIHH, aKTyalAyyJyry — atajirad HHQEKIMsSHbIH KbIpaanaapbiH
HpI/IBO}lﬂHIeﬁ K 3HAYUTCIIbHBIM 9KOHOMHYCCKUM o3 y6aFBIHJla AHBIKTOO JXaHa aJIIbIH aJIyy 3apblUIAbITBIH/A,
MNOTEPAM M MAACKy NPOAYKTUBHBIX JKMBOTHBIX. L[e.]'H)IO AHTKCHHU 6y.]'[ 00pyJlyy OKOHOMHMKAJBIK YbII'BIMJIAP/AbI
paboThl  SIBJISUIOCH  YCTAHOBJEHHE OMU300THYECKOW KOOOMTYI, MPOMYKTUBAYY MaJAApJbIH OJYMYHO ajbll
oOctaHOBKM 10 Opan3ory oBen B KamkamgappuHckod, keneT. M3uineenyH makcarsl — Kamkagapus, Camapkana
Camapkannckoit m Jxu3akckod oOnactsix, a Takke dkaHa JDkm3ak oOiycrapbslHIa KOWIOpAyH Opaa3oTyHyH
MIPOBEJICHNE KOMIUIEKCHON JMarHOCTHKH 3a00J€BaHUS C  SMH300TOJIOTHUSIIBIK abanbiH AHBIKTOO, 00pyHY
TTOCIIEAYIOIINM BBIJICTICHUEM u W3yYeHWeM KOMIUIEKCTYY JAWarHOCTHKAI00, OOPYHYH KO3TOTY4yH
OMONIOTHYECKNX CBOMCTB BO3OyauTemns. st TOCTIXEHUsT Oesrynm ajlyy >kaHa aHbIH OWOJOTHSUIBIK KacHeTTEpUH
ey OBUT OPTaHM30BaHbI BBIC3IBI B HEOMAronoaydHsle n3migee O6onmay. MakcaTka XKeTYy YUYH KOHTeOHIyy >keke
YaCTHBIE W KapaKyJIeBOAUECKHE XO3SHCTBAa, TAE€ OT JKaHA Kapakysl dvapOamapblHa Oaphlibll, Kaza OOJroH
MaBIIMX OKUBOTHBIX  OTOHMpAlCs  TMATOJIOTHUECKMH  MaiJap/aH MaTOJOTHKAIbIK MAaTePHA aJlbIH/IbL.

Marepual. JunarnocTtuka BKiItoyana Jluarmoctuka Kurt-Tapormm yelpecyH1e
0aKTEepUOIOTNYECKHE MCCIECJOBAaHNS C MCIIOIb30BaHUEM OaKTEpUONOTHSUIBIK — HM3uigeenepay, I'pamra 6ocony,
cpenpl Kurra-Tapomun, okpacky Ma3koB mo ['pamMy, MHKpOCKONHMSHBI jKaHa J1a0OpaTOpHSUIBIK KaHbIOapiapia
MHKPOCKOIIMIO, a TaKkKe OWOJIOTMYECKYl0 NpoO0y Ha OMOJIOTHMSUIBIK CBIHOOHY KaMThIIbl. AfiMakrapaa Opaazor
11a00paTOPHBIX )KUBOTHBIX. Y CTAHOBJICHO, YTO OpaJ30T B HETM3WHEH CYyyK ME3rHJ — KY3, KbIII JKaHa d3pTe ka3
yKa3aHHBIX peruoHax perucTpupoBajics aWnapbiHga — karrtairaH.  Oopyyra  Herm3uHeH a3
MIPEUMYILECTBEHHO B XOJOJHOE BpEeMs Iojja — OCEHbIO, KBIMMBUILYYy JKaHa JKaKkIIbl CajMaK aJiraH KOWJIOp
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3UMOI M paHHEH BecHOW. 3a00JICBaHHIO TIOIBEPIKCHEI,
IJaBHBIM ~ 00pa3oM, MAaJIONOJABMXKHBIE M XOPOLIO
YIUTaHHBIE OBLBI, OCOOCHHO IIPU MacTh0e B YCIOBHUAX
MOBBIIICHHON BIaXHOCTH. Brinenennsie mrammer Cl
septicum HpPOAEMOHCTPHPOBAIM XapaKTepHBIH POCT C

NOMYTHEHHEM Cpeibl W 00pa3oBaHMEM  Ta30BBIX
Ty3BIPBKOB. v 1a60paTOPHBIX JKUBOTHBIX,
UH(UIPOBAHHBIX BBIICJIEHHOU KYJbTYPOH,
HaOJIr0TaTNCh TUIINYHBIE KIIMHUYECKHE u
I1aTOJIOT0aHATOMUYECKUE HU3MEHEeHMs,
MIOATBEPKAAIOLINE BBICOKYIO MaTOr€HHOCTh
B0o30ynurens. JlpuarHos ycTraHaBIMBAICS Ha OCHOBE
COBOKYITHOCTH SMU300TONIOTHIECKHX JaHHBIX,
mabopaTOPHBIX TECTOB H  OWOmpoOBl. Pe3ynprath
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Introduction

Sheep brucellosis remains one of the serious factors limiting the development of karakul
sheep farms and private households in the Republic of Uzbekistan. In this regard, the development
of resource-efficient and import-independent preventive measures to combat infectious animal
diseases is particularly relevant. Since 2018, large-scale measures have been implemented in the
republic to prevent and control anaerobic infections affecting large and small ruminants. Among the
key tasks in the field of animal husbandry, the priorities remain increasing livestock numbers,
improving productivity, ensuring full reproduction, proper animal care and the prevention of
dangerous diseases.

In order to ensure the sustainable development of karakul sheep breeding, increase the
number of karakul sheep, expand production and processing, improve breeding work and social
support for industry specialists, a set of regulatory and legal acts regulating state support for the
sector was adopted. In particular, Decree of the President of the Republic of Uzbekistan No. DP-60
(2022), Resolution of the President of the Republic of Uzbekistan No. RP-3603 (2018), and Decree
of the President of the Republic of Uzbekistan No. PP-224 (2022) are aimed at addressing the
above-mentioned tasks.

However, despite the creation of additional opportunities and conditions, the problem of
developing and increasing the productivity of sheep breeding remains widespread. The study by H.
Esmaeili et al. (2025) examines the clinical and laboratory aspects of malignant oedema in sheep
caused by Clostridium septicum, a pathogenic anaerobe similar in characteristics to the causative
agent of brucellosis. Based on the study of clinical cases in imported sheep breeds (11-de-France and
Roman) in three farms in Iran, the authors conducted a comprehensive diagnosis, including
bacteriological studies, Gram staining and PCR identification of the pathogen. The high
pathogenicity of C. septicum and the need for early diagnosis of the disease were established, as its
course is rapid and leads to death. It was noted that despite the availability of vaccines, the disease
remains insufficiently studied and covered in veterinary practice.

A. Mussayeva et al. (2024) analysed outbreaks of brucellosis and anaerobic enterotoxemia in
sheep in various regions of Kazakhstan in 2021-2022. Pathological material was examined using
Kitt-Tarozzi medium, glucose-blood agar, microscopy and bioassays on guinea pigs. The cultural
and morphological properties of Clostridium perfringens (types A, B, SVT, D), Cl. septicum and
Cl. oedematiens were characterised. Over the decade, 15 cases of botulism and 44 cases of
enterotoxemia were identified, with the majority occurring in the Zhambyl region. The authors
attribute the low incidence to systematic vaccination, emphasising the importance of prevention and
its potential as a model for other countries.

The article by R.M. Uragova & H.S. Salimov (2021) presents experimental data on the
determination of 50% and 100% lethal doses (LDs, and LD+¢0) Of the causative agent of brucellosis
— Clostridium oedematiens in guinea pigs. The bacteria were isolated from pathological material
from sheep that had died from brucellosis and cultured in Kitt-Tarozzi medium. The authors
emphasised that the most important predisposing factors for the development of the disease are
winter and early spring grazing of sheep in high humidity, helminth infection, and deficiency of
proteins, vitamins, and minerals, which leads to a decrease in the overall resistance of the organism.
It has been established that Cl. oedematiens is a motile anaerobic microorganism capable of
sporulation in the body of a dead animal. Infection occurs through feed, water, soil and manure. The
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results of laboratory determination of lethal doses are important for understanding the pathogenesis
and toxicity of isolated local strains, as well as for the development of effective preventive and
diagnostic measures against brucellosis in sheep.

P. Thomas et al. (2021) presented the first complete genomic sequence of the C. septicum
DSM 7534T strain and performed a comparative analysis of five genomes of this species. The data
revealed a stable phylogenetic position of C. septicum, significant variability in prophages, CRISPR
elements, and restriction-modification systems, as well as the presence of an extensive pool of
virulence genes, including sialidase, collagenase, haemolysin, and leukocidin homologue genes.
These results shed light for the first time on the genetic plasticity and pathogenicity of C. septicum,
expanding understanding of its role as a dangerous zoonotic pathogen.

To develop effective measures to combat brucellosis, it is necessary to study its epizootiology
and improve methods for diagnosing and preventing the disease. Of particular importance in this
regard was the isolation of local strains of the pathogen from pathological material taken from
sheep in farms affected by brucellosis and the study of their cultural, morphological and biological
characteristics. The aim of the study was to isolate the pathogen from pathological material from
sick and dead animals, to study its cultural-morphological, tinctorial, biochemical and biological
properties in order to substantiate the diagnosis and develop preventive measures.

Materials and methods

The study was conducted in 12 sheep farms located in the Kashkadarya, Samarkand and
Jizzakh regions of the Republic of Uzbekistan. The total number of sheep in the surveyed farms was
about 8,000, which corresponds to the number of sheep in focal flocks with an increased incidence
of brucellosis. At the same time, the total number of sheep in the three regions is about 50-70
thousand. For bacteriological studies, pathological material (75 samples) was collected from dead
animals (Fig. 1): pieces of liver, heart, kidneys, tubular bones and muscle tissue from the affected
areas (Fig. 2). Samples were collected in accordance with the rules of asepsis and antisepsis.

DNt AR e A e e e
. £ bl & FF ; 35t -y .
. AN S T R 7 <t 7

Figure 1. Sheep dead from brucellosis
Source: photos taken by the authors
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Figure 2. Damaged internal organs

Source: photos taken by the authors

In the immunology and biotechnology laboratory of the Veterinary Research Institute
(Tashkent, Uzbekistan), pathological material was subjected to bacteriological examination. For
microscopic analysis, smears were prepared on microscope slides from the organs under
investigation. The smears were air-dried and fixed over the flame of an alcohol lamp, which
ensured their sterility and prevented bacterial growth during subsequent staining and microscopy.
After fixation, the smears were stained according to Gram, which allowed microorganisms to be
differentiated into Gram-positive and Gram-negative. The staining technique included the
sequential application of carbolic acid solution of gentian violet (1-2 minutes), treatment with
Lugol's solution (1 minute), decolorisation with alcohol (about 30 seconds), additional staining with
an alcohol-water solution of fuchsin (1-2 minutes), after which the preparation was washed with
water and dried (Eleusizova, 2018). To isolate bacteria, the surface of the organs was burned with a
heated scalpel, then tissue fluid was collected from the tissues using a Pasteur pipette and seeded
into test tubes with Kitt-Tarozzi medium (Litusov, 2015). The test tubes were incubated in a
thermostat at 37-38 °C for the growth of microorganisms.

To confirm the pathogen and make a diagnosis, biological tests were carried out on laboratory
animals (guinea pigs), which were infected with a daily culture of the isolated pathogen,
Clostridium septicum. Clinical signs, pathological changes and the results of bacteriological studies
were observed. Epizootological data were collected during business trips to the farms under study,
together with local veterinary specialists, where information on the spread of the disease, the
conditions of keeping and the nature of the affected animals was recorded.

To prevent and control brucellosis, sheep were vaccinated twice 35-40 days before being
taken to pasture, with an interval of 12-14 days. The vaccine doses were: 2 and 3 ml for adult sheep,
1 and 1.5 ml for lambs up to 6 months old, respectively, administered intramuscularly into the inner
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hairless surface of the hind limb. Immunity developed 10-12 days after the second dose (Dunlop &
Malbert, 2004).

When the disease was detected on a farm, restrictions were imposed: a ban on the import and
export of animals, and on the movement or transport of healthy unvaccinated sheep. Sanitary
measures were carried out — destruction of carcasses, manure and feed residues by burning,
disinfection of the territory with solutions of chlorinated lime (3%), formaldehyde (5%) and caustic
soda (5%) with re-treatment after one hour.

During the research, all applicable ethical standards and requirements governing the use of
animals for scientific purposes were observed. All manipulations with animals were carried out in
strict accordance with the regulatory documents of the Republic of Uzbekistan and international
standards for the treatment of laboratory and farm animals (International Standards for the Care...,
2019). Biological tests on guinea pigs were carried out using the minimum number of animals
necessary to achieve reliable results. Before the start of the research, a positive review (permission)
was obtained from the ethics committee of the Research Institute of Veterinary Medicine.

Results

The disease was recorded in various pastures, pens and subsidiary farms, mainly during
sudden changes in weather conditions and violations of sanitary and hygienic standards for animal
husbandry. Among the sheep examined in individual flocks, a high incidence of brucellosis was
detected — in some cases it reached about 30%, while the mortality rate among those affected
remained extremely high — 90-100%. The incidence rate among the total sheep population in the
regions studied was estimated at approximately 1-1.5%. The highest number of cases was recorded
in the Shakhrisabz district of the Kashkadarya region, the Payaryk district of the Samarkand region
and the Gallyaaral district of the Jizzakh region, as shown in Figure 3.
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Figure 3. Prevalence of brucellosis by region (number of sheep affected)
Source: compiled by the authors

Based on the data presented in Figure 3, the highest epizootic intensity was observed in the
Shakhrisabz district of the Kashkadarya region, where approximately 350 sheep were reported to be
infected. A significant number of cases were also detected in the Payaryk district of the Samarkand
region (approximately 280 animals) and the Gallyaaral district of the Jizzakh region (approximately
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180 animals). This distribution indicates a probable dependence of the spread of brucellosis on
environmental and economic-organisational factors. The disease was particularly intense in areas
with a high density of sheep farms and inadequate sanitary control over housing conditions.
Increased susceptibility of animals was observed during spring and summer fluctuations in
temperature and humidity, which apparently contributed to the activation of the pathogen and the
occurrence of acute outbreaks.

The studies established that sedentary and well-nourished sheep were highly susceptible to the
disease, becoming infected mainly when grazing on pastures, whereas lambs contracted the
infection in pens or household conditions. Despite the absence of a pronounced seasonal
dependence, brucellosis in sheep is more often recorded between October and March. The main
predisposing factors are winter and early spring grazing in pastures with high air humidity — the
presence of dew, frost and precipitation, which creates favourable conditions for the contamination
of feed and pastures with the pathogen.

An additional risk factor is a decrease in the overall resistance of the body caused by
helminthiasis and disturbances in protein, vitamin and mineral metabolism. Immunodeficiency
states contribute to the penetration of Clostridium septicum into the digestive organs and the
accelerated development of the pathological process. Thus, temperature and humidity conditions,
combined with the physiological weakening of sheep, create a favourable background for the
development of brucellosis and high mortality among affected animals.

To confirm the diagnosis and clarify the aetiology of the disease, laboratory tests were carried
out on pathological material taken from dead and clinically ill animals in outbreak areas. The
material under investigation was sent to the Laboratory of Immunology and Biotechnology of the
Research Institute of Veterinary Medicine, where bacterioscopic and bacteriological analyses were
performed. Particular attention was paid to the isolation of a pure culture of the pathogen and the
determination of its morphological and cultural properties. Figure 4 shows the growth of the
causative agent of brucellosis in anaerobic conditions, accompanied by clouding of the nutrient
medium and the formation of gas bubbles under petroleum jelly oil.

Figure 4. Growth of the causative agent of blight with clouding of the culture medium and formation
of air bubbles under petroleum jelly oil

Source: compiled by the authors
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The figure shows test tubes with meat-peptone broth inoculated with pathological material
taken from dead sheep in areas suspected of having brucellosis. Incubation was carried out under
anaerobic conditions at a temperature of 37°C for 24-48 hours. Characteristic signs of obligate
anaerobic growth are visually observed: clouding of the medium, flaky sediment and the formation
of gas bubbles under a layer of petroleum jelly oil, indicating active metabolic activity of the
pathogen. The change in the colour of the medium from light yellow to dark brown may be due to
the formation of metabolites and protein breakdown products accompanying the vital activity of
clostridia and confirms the reproduction of the pathogen and its interaction with the components of
the culture medium. However, the colour of the medium is not a specific diagnostic feature. Thus,
the results of bacteriological culture confirm the presence of Clostridium septicum in the test
material and indicate a typical course of blackleg in sheep, accompanied by massive intoxication,
gas formation and high mortality. A microscopic image of Gram-positive bacteria of the causative
agent of brucellosis is shown in Figure 5.

Figure 5. Microscopic image of the causative agent of brucellosis, stained according to Gram
Source: compiled by the authors

Microscopic examination of stained preparations prepared from pathological material
revealed characteristic morphological features of the pathogen. Figure 5 shows Gram-positive rod-
shaped bacteria, located mainly singly or in pairs, with clear contours and a characteristic purple
colour, indicating the resistance of the cell wall to the action of alcohol during Gram staining. The
bacteria ranged in size from 10 to 30 um in length, with uneven thickness and a moderately
pronounced capsule structure (Ferreira Alves et al., 2021). The microscopic data obtained indicate
that the microorganisms belong to the genus Clostridium, and the combination of morphological
features confirms the identification as Clostridium septicum, the causative agent of malignant
oedema and brucellosis in sheep.

For final verification of the diagnosis, a biological test was performed: laboratory guinea pigs
were injected with a daily culture isolated from pathological material obtained from dead sheep.
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Characteristic clinical manifestations, pathological changes, and the results of subsequent
bacteriological examination of infected animals confirmed the presence of ClI. septicum and served
as the basis for the final diagnosis. After laboratory confirmation of the diagnosis, measures were
promptly taken to treat and prevent the disease in the focus of infection. Sheep are vaccinated 35-40
days before the flock is put out to pasture. Immunisation is carried out twice at intervals of 12-14
days using a specific vaccine against brucellosis. Recommended dosages: adult animals — 2 ml for
the first injection and 3 ml for the second; lambs up to 6 months of age — 1 ml and 1.5 ml,
respectively. The vaccine is administered intramuscularly into the inner hairless surface of the hind
limb. Immunity develops 10-12 days after the second injection.

If a case of brucellosis is confirmed on a farm, quarantine restrictions are imposed: the import
and export of animals, as well as the movement and transport of unvaccinated sheep on the farm,
are prohibited. All dead animals, feed residues and manure must be destroyed by burning. The
territory is subjected to sanitary cleaning, and then disinfected twice, at intervals of one hour, with a
3% solution of bleach, a 5% solution of formaldehyde or a 5% solution of caustic soda.

Thus, comprehensive epizootological, laboratory and pathological studies have reliably
established that Clostridium septicum is the causative agent of the reported cases of disease in sheep
in a number of regions of Uzbekistan. Microscopic, bacteriological and biological methods, used in
combination, ensured a high degree of diagnostic accuracy. The established seasonal patterns,
clinical and anatomical picture and laboratory test results made it possible to formulate
scientifically sound recommendations for the prevention, localisation and elimination of infection
foci.

Discussion

The presence of Clostridium septicum in abomasal samples, despite its low detection rate,
was confirmed by data from H. Kalender et al. (2023), who identified C. septicum among a number
of clostridia in Turkey, albeit with a low prevalence rate, which was associated with mass
vaccination of cows. In the conditions of the study in Uzbekistan, clinical foci were characterised
by a high density of infection and the absence of large-scale prevention, which, apparently, led to a
higher proportion of infected animals. Thus, the results showed that vaccination significantly
reduced the frequency of C. septicum detection in the abomasum, which correlated with
observations on the need for preventive measures.

The textbook by A.A. Shevchenko et al. (2013) was devoted to the study of anaerobic
enterotoxemia in sheep and goats caused by Clostridium perfringens types C and D. The authors
summarised a large amount of data on the pathogenesis, prevalence and methods of combating the
disease. The work examined the historical development of the study of the disease, its economic
damage, the resistance of the pathogen, as well as clinical and pathological signs. Particular
attention was paid to diagnostic methods, including bacteriological studies, differential diagnosis,
and laboratory confirmation. Based on the data obtained, recommendations were made for
treatment, vaccination, and sanitary and preventive measures in affected farms.

A study by S. Moustafa et al. (2022) in Egypt showed that typical toxin-producing strains of
C. perfringens were more prevalent in haemorrhagic abomasitis, while C. septicum was
significantly less common. These data allowed a clear distinction to be made between brucellosis
and abomasal enteritis, emphasising that the toxigenicity of C. septicum was mainly manifested in
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other clinical forms, such as malignant oedema and brucellosis, which was confirmed by
observations in Uzbekistan. The results obtained complemented the understanding of the
pathogenetic differences between clostridia and clarified the specificity of C. septicum in various
forms of the disease.

W.-X. Tan et al. (2025) reported a high prevalence of C. perfringens among sheep in the
Asian region (~38.8%) and demonstrated the effectiveness of vaccination in reducing morbidity.
This was consistent with the idea of the key role of preventive measures in enterotoxemia. Despite
the difference in the aetiological agent — C. perfringens versus C. septicum — both pathogens were
activated under the influence of stress factors associated with feeding and climatic changes.
Consequently, the conclusion about seasonal outbreaks caused by humidity and temperature was
confirmed in a broader regional context.

The review by Y.K. Prabhakar et al. (2025) presented modern molecular biological aspects of
the epidemiology, pathogenesis, immunobiology, genomics, and proteomics of brucellosis
pathogens in cattle. The authors described in detail the mechanism of severe inflammatory changes
in the reproductive organs of animals, confirmed by the detection of vasculitis, fibrosis, and
necrosis. Of particular importance was the consideration of the immune mechanisms by which the
pathogen evades the host response, as well as the use of proteomics to search for biomarkers and
potential therapeutic targets. Unlike the present study, which focused on sheep brucellosis, this
review demonstrated a more comprehensive molecular approach to characterising the infection,
including genomic sequencing and drug resistance analysis.

A detailed analysis of the clinical and pathological course of brucellosis in sheep was
presented by J.F. Prescott et al. (2017), who considered the disease to be a form of clostridial
abomasitis caused by Clostridium septicum. Characteristic macroscopic and microscopic changes
were described, including oedema, gas formation in the abomasal wall, pronounced necrosis and
vascular thrombosis, which fully coincided with the results recorded during outbreaks in
Uzbekistan. The role of cold climate and damage to the mucous membrane as factors contributing
to the development of infection was also emphasised. Particular attention was paid to rapid
mortality, diagnostic difficulties in post-mortem isolation of the pathogen, and the limited
effectiveness of antibiotic therapy, which coincided with conclusions about the need for vaccination
and strict sanitary control. Unlike the present study, the presented work focused on experimental
data on modelling the pathogenesis and international spread of the disease.

A study by S. Ting et al. (2025) conducted in Timor-Leste revealed low levels of awareness
among farmers about brucellosis, but high willingness to vaccinate and use personal protective
equipment. The authors pointed out that domestic and traditional practices, such as grazing on
common pastures and leaving the placenta in the field, significantly increased the risk of spreading
the infection to both animals and humans. These data correlated with the findings of the present
study on the role of sanitary violations and pasture conditions in the spread of brucellosis. Despite
the difference in aetiology — Brucella spp. in Timor and Clostridium septicum in this study — both
works emphasised the key role of animal hygiene and epizootiological literacy in disease
prevention.

R.M. Ortiz Flores et al. (2024) demonstrated that partially purified protein fractions secreted
by Clostridium septicum induced macrophage death through the activation of autophagy and
apoptosis. It was found that proteins with a molecular weight >100 kDa caused pronounced
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inflammation, morphological changes in cells, and increased levels of IL-10 and TNF-a, indicating
an attempt by the pathogen to evade the immune response at the site of infection. The data obtained
confirmed the pathogenic potential of C. septicum as a highly virulent pathogen, which was fully
consistent with the high mortality and rapid progression of brachitis in sheep observed in the
present study. In contrast to the clinical focus of the current work, the article by R.M. Ortiz Flores et
al. provided a molecular explanation for the pathogen’s ability to cause massive tissue damage and
immune dysfunction, expanding the understanding of the mechanisms of C. septicum virulence.

Scientists Z. Kirimbayeva et al. (2023) conducted epizootic monitoring of bacterial infections
in animals in the southern regions of Kazakhstan, with a particular focus on clostridiosis, including
emphysematous carbuncle. The study noted that these diseases mainly occurred during the grazing
period, which correlated with the findings of the present study on outbreaks of brucellosis in sheep
under similar conditions. In both cases, the role of weather factors, pasture structure and stocking
density in the spread of infection was emphasised. Despite the low level of positive soil samples for
clostridia (less than 1%), the authors pointed to the need for further research into the influence of
the environment on morbidity. The difference was in the broader coverage of pathogens (including
Listeria spp.) and the use of government monitoring data, whereas the present study relied on
laboratory and field epizootiological methods.

Thus, a summary of the results of various independent studies conducted in Turkey,
Kazakhstan, Brazil, and Egypt confirmed the key findings of this study: climatic conditions
(humidity, temperature), poor sanitation, immunodeficiency, and lack of vaccination were the main
predisposing factors for the development of brucellosis in sheep. The similarity of the data obtained
with the results of other studies strengthened the evidence base, confirming the key factors in the
development of the disease. At the same time, geographical and pathogenetic differences only
emphasised the regional specificity of the pathology and the need to develop adapted prevention
strategies.

Conclusions

The study found that brucellosis was recorded among sheep mainly in farms with foci of
infection in certain areas of the Kashkadarya, Samarkand and Jizzakh regions of the Republic of
Uzbekistan. In some of the flocks examined, the proportion of infected animals reached 30%,
indicating the high intensity and focal nature of the disease. The mortality rate among infected
sheep was 90-100%, reflecting the severity and acute course of the disease.

The overall prevalence of brucellosis in the regional sheep population, taking into account all
the farms surveyed, is estimated at 1-1.5%. These figures are based on epizootological monitoring
and a comprehensive analysis of clinical and laboratory studies. The difference between the high
incidence in foci and the relatively low prevalence overall is explained by the localisation of
infection foci and the effectiveness of preventive measures in most farms.

The highest number of cases was registered in areas with a high density of sheep farms and
insufficient sanitary and hygienic control, which indicates the significant role of economic,
organisational and environmental factors in the pathogenesis and spread of brucellosis. Sudden
changes in climatic conditions, in particular temperature fluctuations and increased humidity in the
spring and summer, contributed to the activation of the pathogen and the development of outbreaks
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of the disease. Additional risk factors were a decrease in the immune status of animals due to
helminthiasis and metabolic disorders.

The results of the study substantiated the need for a comprehensive approach to the diagnosis
and prevention of brucellosis, including timely laboratory confirmation of the diagnosis,
differentiation from similar diseases, and the implementation of vaccination programmes taking into
account the specifics of regional epizootic conditions. An important element of anti-epizootic
measures is also the sanitary treatment of infection foci and the introduction of quarantine
restrictions to prevent the spread of the disease. In the future, it is advisable to deepen the study of
the molecular-genetic characteristics of the pathogen and the factors affecting its virulence, as well
as to monitor the effectiveness of existing vaccines in different climatic zones. Particular attention
should be paid to the development of integrated epizootic control systems and improving farmers'
knowledge of animal hygiene, which will help to reduce morbidity and economic losses in sheep
breeding.
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THE MORPHOLOGICAL AND GENETIC CHARACTERISTICS OF KYRGYZ HORSES
Abstract

The relevance of this study lies in the necessity to preserve and selectively improve the indigenous Kyrgyz
horse — a rare and unique breed group adapted to the extreme conditions of high-mountain environments.
The genetic characteristics of this population have previously been studied to a very limited extent, which
hinders effective management of its gene pool. The purpose of this study was to determine the
intrapopulation genetic structure of Kyrgyz horses from the north-eastern region of the Kyrgyz Republic
using single nucleotide polymorphisms (SNPs) and morphological traits. To achieve this, SNP genotyping
was carried out using the Equine80k array (Illumina), alongside morphometric assessment of exterior traits,
cluster and correlation analyses (UPGMA, PCoA, Dice, Mantel tests), and binary coding of phenotypic data.
According to SNP analysis, the population was divided into two genetic clusters: the first comprised 22
horses with a genetically homogeneous structure, while the second included 3 individuals (KIR8, KIR18,
KIR20) displaying higher genetic distance. Based on morphological traits, two clusters were also identified:
the first group consisted predominantly of dark-coated horses (92%) with body measurements below average
breed standards (up to 136 cm at the withers in 83% of cases); the second group comprised light-coloured
horses (chestnut, grey, buckskin — 83%) with more developed conformation features (height at withers >136
cm, chest girth >158 cm — 92%, cannon bone girth >18 cm — 100%). However, results of the variation
analysis and Mantel test (r = -0.07396; p = 0.0499) indicated no statistically significant correlation between
morphological traits and SNP data, suggesting that traditional exterior features are independent of the
molecular markers used. The practical significance of this study lies in establishing a foundation for future
selective breeding and DNA-based certification of Kyrgyz horses, and in the development of scientifically
grounded programmes for conserving native populations under mountain livestock systems

Keywords: conformation; SNP genotyping; markers; polymorphism; statistical analysis; cluster analysis

Mopdghonozuueckue u cenemuueckue xapaKmepucmuxku Kuipzoi3 ammapuoinvin Mopgonozuansik syncana
KbIP2bI3CKUX J10uiaoenl 2EHEeMUKAIBIK MYHO300MONOPY
AHHOTaNNA AHHOTaNNA
AKTyanpbHOCTh HCCIIEAOBAaHMS oOycnoBineHa M3uimeeHYH aKTyaanyyiayry — KbIPTbI3IAbIH JKEPTHIMKTYY

HEOOXOJMMOCTBIO  COXpPaHEHHsS W  CEJCKIMOHHOTO AaTTapblH CaKTOO JKaHa  CEeNEKIMSJIBIK  IKAKIIBIPTYY
COBEPIICHCTBOBAHMs A0OPUT€HHON KBIPTBI3CKOM JIOMA AN  3apbUTYbLIBITBIHAH KEJIMN 4YblraTr. bym arrap — ceiipek
— pemko W  yHUKAIBHOH TOPOAHOW TPYNNbI, JKaHAa YHUKAIYY TYKYMJAYK TOIN OOJIyIl, TOO TEKTYY
MIPUCTIOCOOJIEHHOM K OKCTPEeMalbHBIM  YCJIIOBHMSM Karaajl  I[IapTrapra  bUladbIKTallkadH. bupox  Oyn
BBICOKOTOPBS. [IpH 3TOM reHeTHUeCKHe XapaKTepPUCTUKH  TOMYJISIIMSHBIH TeHETHKAIBIK ©3TeYeNIYKTOpY MYpPYHKY
JAaHHOW TIOMyJSIMM paHee ObUTM H3ydYeHbl KpaiHe HW3WIeesepne a0naH YeKTeNUN KapairaH, Oysl aHbIH
OTPaHUYEHHO, 9TO 3aTpyOHSET ¢ pexTHBHOE TeHO(OHIYH s dexTuBaYY OanTKapBUTBIITBIH
ynpaBienue e€ reHodoHmoM. Llempro HacTosmed KbIMBIHOATAT. YdypAarsl H3WINOOHYH MakcaTsl — KbIprei3
paboTel OBUIO YCTAHOBJICHWE BHYTPHUIIOMYJSAMOHHOW PecrmyOmMKachlHBIH  TYHIYK-YBITBIII aliMarbIHIarsl
TCHETHYECKOW  CTPYKTYpbl  KBIPTBI3CKMX  JIOMIAEH KBIPTbI3 aTTAPBIHBIH MOMYJSUS WYUHIETH TeHETHKAJIBIK
CeBEPO-BOCTOYHOr0 perroHa Keipreizckoid PecriyOnuKM — CTPYKTypachlH OHp HYKJICOTHAJMK MOJMMOPPHUIMICD
c WCTIOJIb30BaHUEM onHoHyKiIeoTUAHbIX (SNP) jxaHa MOPQOIOTHSIBIK KOPCOTKYUTOP apKbUIYY
MOJIMMOP(PH3MOB (SNP) u Mopdosiornueckux — aHbIkTo0. Makcatka »eryy yuyH Equine80k (Illumina)
nokazarenieid. Iyt TOCTHIKEHWS LIENIM UCIOJIb30BAJIMCh MACCHBMH  KONJOHYy  MeHeH  SNP-reHoTHIMpriee
Meronbl  SNP-reHOTMNHMpOBaHHMS C  NPUMEHEHHEM BIKMaJapbl, OJKCTEphepAM MOP(OMETPHUSIBIK 1460,
maccuBa Equine80k (Illumina), mopdomerpuueckne KiacTepAuK >kaHa kKoppemsusibik aHammsnep (UPGMA,

HU3MEpEHUs JKCTEpPhEPA, KJIaCTEPHBIN n PCoA, Dice, Mantel), omonmoli s1e QEHOTUNTHK
koppersinuonHbid  anamm3el (UPGMA, PCoA, Dice, wmaamsiMaTTapabl OMHAPABIK KOO0 KOJMIOHYIay. SNP-
Mantel), a  TaKxe OuHapHOE KOAMPOBaHUE aHAINTHKa OOIOHYA TONYK TAaHIOO OKH KIIacTepre

¢enotunmuecknx maHHBIX. [lo mamaeiM SNP-anammza OenyHnmy: OWpwHUHM Kiactepne — 22 arrap, TeHETHKAIBIK
BCcAd BBIOOpDKa OBLTa pasferieHa Ha JBa KiacTepa: B JKaKTaH OWpneil cTpyKkTypara 33, SKHHYH KiacTepie — 3
mepBoM — 22 gjomanud C¢ TeHetwdecku onHopoaHoi skanpioap (KIR8, KIR18, KIR20), reHeTHKaNbIK apajbik
cTpykTypoit, Bo BropoM — 3 ocobu (KIR8, KIRI18, xoropy. Mopdonorusibik Oenrmiep OoroHYa Ja 3KH
KIR20) ¢ moBbIIeHHONW TeHeTH4eckor mucTanmued. [Io  kimactep aHbIKTaIAbl: OWPHHYM KiIacTepAe HETU3MHEH
MopdosoruyeckuM IMpHU3HaKaM TakoKe BBLIENICHBI JBa Kapa tycrery arrap (92 %) kaHa opTo CTaHAapTTaplaH
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KJIacTepa: MepBBIH BKIOYAN 0co0eH MpenMyIIecTBEHHO
TéMHBIX MacTe (92 %) C TEIOCIOXKEHHEM HIKe
cpenaux crtaHgapToB (mo 136 cm B xomke y 83 %),
BTOpO# — oco0eil CBeTNIbIX MacTedl (pbDKas, cepasd,
urpeHeBas, 83 %) C Ppa3BUTBIMH 3KCTEPhEPHBIMU
nokasaressiMu (BbicoTa B XoJke >136 cm, rpyap >158 cm
-y 92 %, msacts >18 cm — y 100 %). OnHako pe3yabTaThl
BapHAI[MOHHOTO aHamuW3a W Tecta Manréna (r = -
0,07396; p = 0,0499) noOKazamm  OTCYTCTBHE
CTaTHCTHYECKH 3HAaYNMOHN CBSI3U MEXIY
MoposoruaecKumMu pu3HakaMu U SNP-nanHbpIME. DTO
CBUJICTEIIECTBYET O HE3aBHCUMOCTH TPaIUIIMOHHBIX
OKCTEPBEPHBIX  XapPaKTePUCTHK OT  HCIIONB3YEMBIX
MOJIEKYJISIDHBIX MapkepoB. llpakTudeckoe 3Ha4YeHHE
HCCIIEOBaHM 3aKIo4aeTcst B popMupoBaHmy 0a3bl s
Oymyreit CelleKIMOHHOW  pabotsl u  DNA-
NacMoOpTU3allMM  KBIPTBI3CKUX JIOLIaJel, a TaKkKe B
pa3paboTke TeHeTHUeCKH OOOCHOBAHHBIX MPOTpaMM IO
COXpaHEHHI0 a0OpPHUICHHBIX TOMYJSIUUA B YCIOBHSIX
TOPHOTO KUBOTHOBO/ICTBA

Knrwouesvie cnoga: sxcreprep; SNP-renorunuposanue;
MapKepbl; MOIMMOP(H3M; CTATHCTHYECKUH aHalu3;
KJIACTEPHBIN aHAIN3

TeMeH aeHe Ty3ynymy (83 % yuyH xonka Ouitnkruru 136
CM 4YelHH), SKHHYH KJIacTeplle — >KEHWI TYCTOry arrap
(goH Oopo, KypeH, wurpene, 83 %) jkaHAa OHYKKOH
JKCTEPhEPIUK KOPCOTKYUTOP (XOIKa OMUHUKTUTH >136 cM,
KeKypek >158 cm — 92 %, msacts >18 cm — 100 %). bupoxk
BapualUuAJIbIK aHAJIU3JIUH KaHa ManTten TeCTUHUH (r = -
0,07396; p = 0,0499) KBIABIHTHIKTAPBl MOP(HOIOTHSIIBIK
6enruiep MEHEH SNP-nanooHyH OpTOCYHJa
CTaTHUCTUKAJIBIK ~ MaaHWIYy  OallaHbIl  JKOKTYTI'YH
KOPCOTKOH. byn TPaIULUSITBIK 9KCTEPbEPIHK
©3reUeNTYKTOpAYH KOJIZIOHYJITaH MOJIEKYJISIPIBIK
MapKepliepieH Ke3 KapaHIbICHI3 OJKEHHH OWIIUpeT.
W3unneeHYH  NpakTHKaIbIK  MaaHUCH —  KBIPTBI3
aTTapbIHBIH KEJIEeYEeKTeIH CEeNEKLMSIBIK HINTEepH YYYH
6aza Ty3yyze, DNA-macnopTTopyH Xacoofo j>kaHa TOO
IapTHIHOArBl  Mal  4YapOaubUIBITBIHAA  JKEPTHIIHKTYY
nonmyJianusiapabl CaKTOO OoroH4Ya T€HCTHUKAJIbIK
HETU3ACITCH ITporpaMMaiapabl UIITEI YbIryyaa.

Aukety  co300p.  dkcrepbep;  SNP-reHoTHIHMpnes;
Mapkepiep, HonuMop(u3M; CTATHCTHKAIBIK —aHAN3;
KJIACTEPANK aHAIN3
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Introduction

The development of highland animal husbandry is impossible without sustainable,
ecologically adapted breeds capable of ensuring productivity in extreme climatic conditions. In the
Kyrgyz Republic, where more than 75% of the territory is occupied by mountains, the indigenous
Kyrgyz horse is a strategically important genetic resource. This population was formed under the
influence of natural selection, herd maintenance, and folk breeding. However, in recent decades, the
increased introduction of improved breeds, spontaneous interbreeding, and the weakening of
breeding control pose a threat of genetic erosion. Under these conditions, the importance of
molecular genetic approaches is particularly increasing, which help to objectively assess the
intrapopulation structure, identify unique lineages, and lay the foundation for the targeted
conservation and reproduction of the indigenous gene pool.

In the Republic of Kyrgyzstan, horses of their own selection, well adapted to local natural and
climatic conditions, are traditionally bred. The direction of horse breeding in the republic is mainly
productive, with a herd-based method of maintenance. To a lesser extent — sports, working horses,
and horse breeding. Horse breeding is aimed at meeting the needs of farmers in draft power and
horseback riding, the production of horse meat and koumiss, and equestrian games. The main body
of horse stock consists of the local Kyrgyz improved horse, its crossbreeds, the Novokyrgyz breed
and a small group of indigenous Kyrgyz horses. According to S.D. Omurzakov (2011) there are 6
main breeds of horses bred in the republic: Novokyrgyz, which occupies 55% of the total
population (195-200 thousand units); the second largest — local Kyrgyz improved — 40% (150-200
thousand units); then trotting horses — 3-4% (10-12 thousand units); representatives of the Don
breed — 1-1.5% (3-3.5 thousand units); English thoroughbred horse breed — 0.5-1% (1 thousand
units) and crossbreeds of different breeds — 1%.

Since the early 2020s, several significant studies have been conducted to assess the genetic
diversity of traditional horse breeds using high-density SNP chips. The study by A. Pozharskiy et
al. (2023) conducted the first GWAS (Genome-Wide Association Studies) analysis and SNP typing
of indigenous Kazakh horses, identifying 60 significant polymorphisms associated with body size
and weight, which highlights the high breeding value of such populations. The researchers noted a
weak intra-breed structure, which was also observed in the populations of Kyrgyz horses, despite
pronounced external differences.

Similar work was also carried out in the neighbouring regions of Central Asia. Thus, D.
Kabylbekova et al. (2023) performed a molecular genetic evaluation of Kazakh horses of the Zhab
and Adai types using SNP analyses of the LCORL and PRKAGS3 loci associated with meat
productivity. The researchers revealed a high level of homozygosity in the studied groups and
limited polymorphism, especially in horses from the Zhetysu and Mangystau regions. Despite this,
it has been found that certain genotypes correlate with muscle development, chest volume, and
growth rate, which confirms the possibility of using these SNP markers as tools for the genetic
assessment of productive qualities in traditional horse breeding. However, the internal structure and
degree of divergence between regional groups have not been sufficiently disclosed, which
underscores the need for broader genomic research involving high-density SNP chips.

Reproductive traits play an important role in the development of effective breeding
programmes. The study by M.D. Gomez et al. (2020), based on an analysis of more than 696,000
pedigree records of eight Spanish horse populations, has shown that the age of the first foaling, the
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intervals between foaling, and the duration of reproductive life have a moderate to high heritability
(up to 0.42 in mares and 0.28 in stallions). Particularly high values were recorded for sports breeds.
The data obtained confirmed the importance of including these traits in genetic selection models,
which is also relevant for traditional breeds in need of sustainable breeding strategies.

The role of the mutation in the DMRT3 gene, also known as the Gait Keeper mutation, was
examined in detail in the study by T. Kristjansson et al. (2014), where it was found to be directly
related to the quality and types of gaits in Icelandic horses. The AA genotype enhanced lateral gaits,
while carriers of the CA genotype showed better performance in diagonal gaits (trot, gallop). These
data highlight the influence of individual genes on movement coordination and exterior
characteristics, but it should be emphasised that systematic studies of similar mutations in Central
Asian indigenous breeds are still insufficient.

E.T. Todd et al. (2020) identified potential lethal haplotypes in the breed of purebred riding
horses, focusing on the consequences of inbreeding and breeding without considering the genetic
stability of populations. It was found that mutations in the LY49B gene are associated with foetal
mortality, despite the high frequency of heterozygotes. This highlights the importance of including
genetic monitoring in breeding programmes, especially when working with confined or native
populations where latent lethal alleles can negatively affect abundance and reproduction.

Thus, the current scientific situation requires an integrated approach to the study of the gene
pool of the Kyrgyz aboriginal horse using modern molecular genetic methods and parallel analysis
of exterior features. The purpose of this study was to identify the intrapopulation genetic structure
of Kyrgyz horses in the north-eastern region based on high-density SNP typing using an Equine80k
microchip, and to analyse the morphometric characteristics of individuals.

Materials and Methods

Location and dates of research. The field stage of sampling and morphometric
measurements was conducted in June 2024 at the Laboratory of Animal Genetics of the National
Academy of Sciences of the Kyrgyz Republic (Bishkek) with a trip to the mountainous upper valley
of the Tonsky district of the Issyk Kul region. Laboratory processing and data analysis were
performed in the period from July to October 2024.

Objects of research and ethics. The study involved 25 animals of indigenous Kyrgyz horse
breeds from private farms in the villages of Temir-Kanat (6 units), Kok-Sai (5), Zher-Uy (4), Tuura-
Suu (5), and Toguz-Bulak (5). The animals were identified using a unique marking code with the
prefix KIR (Kyrgyz breed). All procedures complied with the European Convention for the
Protection of Vertebral Animals Used for Scientific Purposes (ETS No. 123, 1986) and the
recommendations of the World Organisation for Animal Health (OIE) (2021) on bioethics.
Biomaterial sampling was carried out painlessly, without sedation, and did not cause stress in the
animals.

Sampling and morphometry. For genetic analysis, hair follicles were selected by DNA
genotyping: at least 20 hairs with roots from the withers, manually. The samples were stored in
paper envelopes at a temperature of +4°C until DNA isolation. The selection was carried out
according to the requirements of ISAG (International Society for Animal Genetics, 2017). External
measurements in horses were carried out before sampling according to generally accepted
zootechnical standards using measuring tape and compasses. The main external indicators included
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height at the withers (1), oblique body length (2), chest circumference (3), and metacarpal
circumference (4) (Fig. 1).

Figure 1. Main indicators of the exterior
Source: created by the authors

SNP genotyping. It was performed using a set of Equine 80k HTS biochips and reagents
manufactured by Illumina Inc. (USA) using the iScan genetic system for 145 SNP markers
recommended by the International Society of Animal Genetics (ISAG) and approved by the
Eurasian Economic Commission, Collegium (2020) (Isakova et al., 2018; 2021).

Data processing and analysis. The allelic data obtained during SNP genotyping, and the
external morphological features of Kyrgyz horses, were encoded in binary form: the value “1”
corresponded to the presence or severity of the trait, and “0” — to its absence. This encoding method
allowed unifying heterogeneous data for statistical and cluster analyses. The following methods
were used to identify the population structure and assess the degree of correspondence between
molecular and phenotypic traits:

. The UPGMA (Unweighted Pair Group Method with Arithmetic Mean) method,
implemented through the SAHN algorithm, was used to build dendrograms and identify clusters
based on the level of genetic similarity between individuals. The method is widely used in
population genetics due to its simplicity of interpretation and visual visualisation of groupings.

. The Dice coefficient (Dice, 1945) was used to calculate the degree of similarity of
binary matrices, which is especially important when comparing data of different origins
(morphological and genetic). It allows objectively assessing the overlap of features between two
objects.

. Principal Coordinates Analysis (PCoA) was applied to visualise the intrapopulation
structure based on the distance matrix. This method helped to reflect the genetic differences
between individuals in the form of a two- or three-dimensional scheme, which is convenient for
subsequent interpretative analysis.

. The Mantel test (1967) was used to determine the degree of statistical dependence
between two distance matrices based on morphological and SNP data. This helped to determine
whether there is a correlation between phenotypic and genetic diversity in the study population.

All data processing and mathematical calculations were performed in the NTSYSpc software,
version 2.2 (Rohlf, 1998). To assess the reliability of the obtained clusters, bootstrap analysis with
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1,000 repeated samples was used, implemented in the FreeTree software suite (Pavlicek et al.,
1999). Visualisation of dendrograms was performed using the TreeView programme (Page, 1996).

Results

The study analysed the population of indigenous Kyrgyz horses, distributed mainly in the
mountainous regions of Naryn, Issyk-Kul, and Osh regions. The population is estimated at about 50
thousand animal units. Comprehensive studies of phenotypic and genotypic characteristics
conducted by scientists of the National Academy of Sciences of the Kyrgyz Republic have allowed
identifying the Kyrgyz horse as a separate breed group. This paper presents the results of the
phenotypic and molecular analysis of this population.

DNA polymorphism is so great that any two organisms, no matter what kind, reproducing
sexually, will always carry differences in their DNA, which can be identified in one way or another.
Analysing a large number of SNPs at once allows determining a population feature and provides
more valuable information, including the genealogy of individuals and their traits that may be
useful in breeding.

To identify potential SNPs related to colour and exterior characteristics, horses were sampled
and grouped according to the main morphological characteristics — colour, height at the withers,
oblique body length, chest circumference, and pastern circumference. According to these indicators,
the horses were divided into several groups, as shown in Table 1. This distribution allowed
identifying variability within the population in key external characteristics.

Table 1. Grouping by morphological characteristics of the horse phenotype

No. Morphological indicators Groups Number of animals
1 Coat (5 groups) chestnut 10
black
grey
red
liver-chestnut
2 Height at the withers (4 groups) up to 135cm
from 135 to 136cm
from 136 to 139cm
over 139cm
3 Oblique body length (3 groups) up to 142cm
from 142 to 145cm
over 145cm
4 Chest circumference (3 groups) up to 158cm
from 158 to 165cm
over 165cm
5 Metacarpal girth (3 groups) up to 17.5cm
18cm
18.5cm

o|h|o|o|eo|o|~N|~NBlo| s S F|wl~] s~

Source: compiled by the authors

An analysis of the data in Table 1 shows that within the studied population of Kyrgyz horses
there is significant variability in key morphological features. By colour, the most numerous group is
the chestnut (10 units), followed by the grey (7) and black (4) coats, which reflects the diversity of
coat colour in the population. The distribution of height at the withers, oblique body length, chest
circumference, and metacarpal circumference also demonstrates heterogeneity: the number of
individuals is almost evenly distributed among the selected groups, indicating the presence of
diversity in exterior parameters. This indicates the preservation of phenotypic diversity within the
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population, which is an important factor for maintaining its adaptive and breeding qualities. Thus,
grouping by morphological features helped to identify several morphological subgroups within the
population, which was used to compare with genetic data and identify potential SNPs associated
with external characteristics.

Genotyping and analysis of the genetic structure. A two-level cluster analysis, biplot
analysis, was used to visually display information about both samples and variables of the Kyrgyz
horse data matrix (Fig. 2).
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Figure 2. Biplot (principle of main coordinates)
Source: compiled by the authors

The figure shows a biplot based on SNP data, which displays the distribution of 25 Kyrgyz
horses in a two-dimensional space defined by two main coordinates (PC1 and PC2). The first main
coordinate (PC1) explains 13% of the variation, and the second (PC2) explains 12% of the variation
in the overall variability of the features. The analysis showed the division of the studied population
into two main clusters: Cluster 1 and Cluster 2. The Cluster 1 contains 22 individuals united by
close genetic similarity, and the Cluster 2 includes 3 animals that differ from the main group.
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This separation may be conditioned by differences in the allelic frequencies of SNP markers,
reflecting the genetic structure and variability within the population. The division into two clusters
indicates the presence of genetic differentiation, which may occur due to geographical isolation,
breeding processes, or historical genetic differences between subgroups of horses. The reasons for
the differences between clusters can be both phenotypic features (for example, colour or exterior
parameters) and genetic variations due to hereditary factors. Given that PC1 and PC2 together
account for about 25% of the total variation, most of the genetic diversity remains outside the two-
dimensional representation, which is typical for complex biological systems with many features.

This division is important for understanding the intrapopulation structure and can be used for
further analysis of associations between genotype and phenotype, and for optimising breeding work
and preserving the genetic diversity of Kyrgyz horses. To visualise the genetic differentiation of the
studied horses based on SNP marker data, a cluster tree was constructed using the UPGMA
(Unweighted Pair Group Method with Arithmetic Mean) method based on the standard Nei
distance. The reliability of clustering was assessed using bootstrap analysis. The results are shown
in Figure 3.
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Figure 3. UPGMA of the standard Nei distance according to SNP markers
Source: created by the authors

The dendrogram (Fig. 3) shows that the studied population of Kyrgyz horses was divided into
two main clusters. The numbers indicated between the branches are bootstrap values reflecting the
reliability of the established clusters. The higher this value, the more stable the cluster is when
generating samples multiple times using the Monte Carlo method. The analysis shows that most
individuals form stable and genetically homogeneous subgroups, which indicates the presence of a
certain intrapopulation structure. This is especially evident in the cluster combining samples KIR17,
KIR22, KIR4, KIR6, and KIR24, which has high bootstrap values (94 and 72), which indicates a
high reliability of their genetic proximity.
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The first main group is of interest, in which the KIR8, KIR18, and KIR20 samples form a
separate branch. Despite the relatively low bootstrap scores (maximum 31), their association into
one cluster may indicate the presence of a common genetic feature that distinguishes them from
other groups. To compare the results of the genetic analysis with the external features, clustering
based on morphometric data was performed, based on the Nei and Li/Dice similarity coefficient.
The reliability of clustering was also assessed by bootstrap analysis. The results are shown in Figure
4.
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Figure 4. The dendrogram is constructed according to morphological features, the coefficient of Nei
and Li/Dice
Source: created by the authors

According to the results of cluster analysis (Fig. 4), a group of Kyrgyz horses in the amount
of 25 units was divided into two main clusters. The numbers located between the branches reflect
bootstrap values indicating the degree of reliability of combining individuals into the corresponding
subgroups. The Cluster 1 includes 12 animals with similarities in a number of morphological
features. The majority of animals in this group have dark coats (chestnut and black colours) — 92%
(11 animals). According to the main measurements of the exterior: height at the withers up to 136
cm was observed in 83% (10 animals), oblique body length up to 145 cm — in 83% (10 animals),
chest circumference up to 165 cm — in 92% (11 animals), and metacarpal circumference up to 18
cm — in 75% (9 animals). Thus, the first cluster unites individuals with a relatively compact
physique while maintaining breed standards, as well as predominantly dark colour.

The Cluster 2 includes the remaining 13 animals, which are characterised by opposite
characteristics. 83% of the animals (10 animals) have a predominant light colour (red, grey, liver-
chestnut). Morphometric data also show differences: height at the withers exceeds 136 cm, oblique
body length exceeds 145 cm, chest circumference exceeds 165 cm — these signs are characteristic of
92% (11 animals); metacarpal circumference of more than 18 cm is observed in all 12 horses in the
second cluster (100%). These data indicate that the second cluster contains animals with a more
massive and elongated physique, exceeding the standard breed indicators, and a light colour.
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The marked differentiation of morphological features (Fig. 3 and 4) may indicate the presence
of inbreed variability due to both genetic and breeding-climatic factors. The performed grouping of
animals by phenotypic characteristics (Table 1) and subsequent cluster analysis based on
morphological characteristics using the Nei and Li/Dice coefficients (Fig. 4) revealed two distinct
clusters within the population of Kyrgyz horses under study.

The first cluster unites animals with predominantly dark hair colour and smaller exterior
measurements, while the second cluster is characterised by a predominance of light colours and
larger body measurements. Thus, visualisation based on morphological features demonstrated the
degree of proximity of individual individuals grouped by appearance and colour within the
population, and also allowed tracing stable differences within the breed. Additionally, to confirm
and detail the results obtained, a grouping by morphological features based on SNP data was
performed (Table 2). The obtained genotypic data correspond to the identified morphological
clusters and confirm the existence of two stable phenotypic subgroups in the population of Kyrgyz
horses.

Table 2. Grouping by morphological features based on SNP data

Groups Source of the Degrees of Components of Variation
variation freedom variation (%)
(A) Samples without Between populations 24 Va =42.27006 100.00 ***
grouping Within the population 27 Vb =0.00000 0.00 **
Total 51 42.27006
(B) Data grouped by Between collection 4 Va=4.67276 11.03 NS
the place where it was points
collected Within the population 45 Vb = 37.70185 88.97 NS
Total 49 42.37461
(C) Samples were Between groups 4 Va=-0.68679 -1.66***
grouped by coat Between groups 20 Vb=42.08095 101.66***
within a population
Within the population 91 Vc=0 0 NS
Total 115 41.39416
(D) Samples grouped Between groups 2 Va= 0.16994 0.40 NS
according to the Between populations 22 Vb=42.14168 99.60 NS
oblique length of the within a group
trunk Within the population 25 Vc=0 0*
Total 49 42.31161
(E) Samples grouped Between groups 2 Va= 0.40752 0.96 NS
by chest circumference | Between populations 22 Vb= 4197412 99.04 NS
within a group
Within the population 25 Vc=0 0*
Total 49 42.38164
(F) Samples grouped Between groups 2 Va=0.19344 0.46 NS
according to the Between populations 22 Vb= 42.13287 99.54 NS
pastern circumference within a group
Within the population 25 Vc=0 0*
Total 49

Note: (A) samples without grouping, (B) grouping by collection location, (C) grouping by coat, (D)
grouping by oblique body length, (E) grouping by chest circumference, (F) grouping by metacarpal
circumference. NS — no significant difference; *p-value >0.5; ** p-value >0.1; *** p-value >0.01

Source: created by the authors

Table 2 is a comparative analysis of the contribution of morphological groupings to the
overall genetic variance by SNP markers. Option (A), where the analysis was performed without
preliminary grouping, shows the maximum possible level of genetic variation between populations
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(100%), which indicates the presence of pronounced differences in the studied material in the
absence of a priori classifications. However, already at the first level of grouping — at the sampling
site (Option B) — the proportion of intergroup variation sharply decreases to 11.03% and turns out to
be statistically non-significant (NS), which indicates the absence of a significant spatial structure of
the population at the level of SNP profiles.

The most interesting results are observed when grouped by phenotypic traits. In the case of
the colour of the suit (Variant B), a negative value of variation between the groups is found (Va = -
0.68679), which may indicate the artificiality or conventionality of this division and its
inconsistency with the genetic structure. The intragroup variation is more than 100%, which also
confirms the lack of genetic validity of the age differences. Similar results were obtained in the
analysis of external indicators: oblique body length (D), chest circumference (E), and metacarpal
circumference (F), where the contribution of intergroup variation ranges from 0.40-0.96% and is not
statistically significant.

Thus, none of the analysed morphological features explains a significant part of the molecular
variation. This indicates that the studied SNP markers are not directly associated with the selected
morphological characteristics or exterior parameters. This result is typical for markers located
outside the coding regions or not involved in the regulation of traits that are subject to polygenic
heredity and strong environmental influences. Additionally, the Mantel test, comparing the matrices
of genetic and morphological distances, showed a low and negative degree of correlation (r = -
0.07396, p = 0.0499), which confirms the lack of congruence between the morphological and
molecular genetic structure. This may be due to both the complex nature of phenotypic traits and
the limited number of markers used in the analysis. In general, the data obtained indicate the need
for an integrated approach to assessing the inbreed structure, including expanding the set of SNP
markers, in-depth morphometric analysis, and consideration of environmental and breeding factors
when interpreting the results.

A comparable study was conducted by J. Yun et al. (2022), where the genetic structure of
Mongolian horses from four geographically isolated regions was analysed using 14 microsatellite
markers. The researchers revealed a high level of polymorphism and significant interpopulation
differentiation, especially between the southern and northern groups. The use of PCoA and FCA
helped to visualise a clear genetic separation, and cluster analysis confirmed the existence of two
main genetic clusters. These results correlate with the data of the present study, which also shows
structural heterogeneity within traditional populations, despite morphological proximity. The study
demonstrates that in the absence of phenotypic differences, molecular markers can reveal a hidden
population structure caused by spatial isolation and genetic drift.

A similar approach was implemented in the study of traditional Kazakh horses (Genetic
structure and genome-wide..., n.d.), where, based on PCA, ADMIXTURE data and distance
analysis, it was shown that intrapopulation differences between regional groups do not reach
statistical significance. The genetic homogeneity helped to consider the studied animals as a single
breed, which contrasts with the results obtained in the analysis of Kyrgyz horses, where pronounced
structuring and the presence of several genetic clusters were established. Additionally, a GWAS
analysis was performed in the Kazakh study, which helped to identify markers associated with the
development of bone and nervous systems, whereas in the Kyrgyz sample, the main focus was on
population structure and morphometry. Thus, in both cases, the high breeding value of Central
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Asian horses was confirmed, but the differences revealed emphasise the influence of local breeding
practices on the development of a genetic profile.

An additional perspective was provided by J. Metzger et al. (2014), based on genome-wide
sequencing of both purebred and mixed-breed horses. The researchers identified more than 10
million SNPs and over a million indels, of which a significant part had not been previously
described. It was found that mixed-breed animals were dominated by unique mutations associated
with metabolic and morphogenetic processes, whereas purebred animals were dominated by muscle
activity and neurodevelopment. Although the current study also used high-density SNP analysis, the
focus was on inbreed structure rather than differences between types of ancestry. Nevertheless, both
approaches demonstrate the value of large-scale genotyping for identifying signs of selective
breeding and studying adaptations.

V. Rossokha et al. (2022) evaluated the informative value of individual SNPs and
polymorphisms of the LY49B, EDNRB, and CSN3 genes in three horse breeds using PCR-RFLP.
The researchers found the presence of a lethal LWFS mutation in the Ukrainian horse breed and
showed that the analysis of individual genes can serve as a diagnostic tool in breeding. In contrast to
the focused methodology used in research, the current study was based on the analysis of thousands
of markers within the Equine80k platform, which revealed a more complete picture of intra-breed
differentiation. Thus, mass SNP genotyping demonstrated a higher resolution than targeted study of
individual loci.

Another example of an applied molecular approach is presented in the paper by M.A. Ayala-
Valdovinos et al. (2016), where mutagen-specific PCR (MS-PCR) was developed for genotyping a
mutation in the EDNRB gene associated with lethal white foal syndrome. The proposed method
helped to quickly and accurately identify carriers, replacing more time-consuming diagnostic
methods. Despite the fact that the research had a narrow applied focus, it emphasised the
importance of integrating genetic tests into the breeding system. In contrast, the Kyrgyz study
focused on population structure and a comprehensive analysis of morphometric and genetic traits,
which demonstrates a broader assessment of the genetic potential of the population.

A study of eight native Japanese horse breeds and Japanese thoroughbred mounts using SNP
genotyping by T. Tozaki et al. (2019) revealed relatively low genetic diversity in most local breeds,
except Hokkaido. Cluster and phylogenetic analyses have shown that the genetic relationships
between the breeds generally correspond to their geographical distribution. Japanese thoroughbred
horses differed from both local Japanese breeds and foreign thoroughbreds, demonstrating unique
genetic characteristics. The study confirmed the origin of Japanese horses from Mongolian
ancestors who migrated through the Korean Peninsula.

Thus, a comparison with the results of other researchers demonstrated a steady trend:
morphological parameters often do not reflect real genetic diversity, especially in populations with
open reproduction and without targeted breeding based on external characteristics. The inclusion of
high-density SNP analysis and in-depth morphometry in a single methodology helps to more
accurately assess the inter-breed structure, identify hidden clusters, and develop sound strategies for
preserving the genetic resource. The totality of the data presented highlights the need for an
integrated approach to the study of traditional horse breeds, considering both molecular and
phenotypic aspects, and the socio-cultural conditions of their breeding.
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Conclusions

As a result of a comprehensive analysis of the genetic and morphological structure of
indigenous Kyrgyz horses, the presence of a certain genetic diversity within the population was
established, which was confirmed by the results of cluster and statistical analysis of SNP marker
data. The study revealed two main genetic clusters reflecting the inter-breed structure, while the
phenotypic variation in the main morphological features was significant and heterogeneous.

The SNP markers used did not correlate with morphological parameters, which indicated the
complex nature of the inheritance of phenotypic traits and the significant influence of non-genetic
factors such as housing conditions and habitat. This pointed to the limitations of traditional
morphological criteria in assessing the genetic structure of the breed and emphasised the importance
of the integrated application of both classical morphometric methods and advanced biotechnologies.

To increase the efficiency of breeding work, it was recommended to develop and implement
DNA markers linked to key morphological and productive traits, which would speed up the
selection process and improve the quality of breed characteristics. The obtained data on the genetic
structure and intra-breed variability could become the basis for the creation of adapted breeding
programmes and strategies for preserving the genetic resource of Kyrgyz horses.

In the future, it was recommended to expand the sample of the studied animals and increase
the density of SNP genotyping, which would allow for a deeper study of the relationship between
genotype and phenotype, and consider the influence of environmental and breeding factors.
Additional study of morphological features using modern methods of morphometry and statistical
analysis would contribute to a more accurate assessment of breed characteristics and adaptive
potential.
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PRODUCTIVITY OF KUIBYSHEV SHEEP OF DIFFERENT INTRA-BREED TYPES
Abstract

The authors studied the productivity of Kuibyshev sheep in the Saratov region during intrabreed breeding to
identify promising intrabreed types of animals with improved productive qualities. The purpose of the
research was to study and substantiate the methods of improving Kuibyshev sheep using intrabreed selection
in the Saratov region of the Volga region. The studies were conducted taking into account generally accepted
methods. When mating Kuibyshev sheep, animals deviating to a certain intrabreed type were conditionally
selected — ewes were of the meat and wool type, rams belonged to the meat type. The offspring obtained
after mating were selected into groups: | — meat and wool intrabreed productive type; Il — meat. When
evaluating the productivity, an advantage of meat and wool type young animals over meat ones was
revealed. The live weight of the meat-type ewe lambs was 5.0% higher than that of the meat-and-wool type
peers, while the meat-and-wool type offspring exceeded their meat peers in dirty wool yield by 2.50%
(P>0.99). The meat-and-wool type young animals exceeded the meat individuals in pure fiber yield by
4.08%, and in pure wool yield — by 10.47% (P>0.999). The wool fiber of the ewe lambs of both intra-breed
productive types corresponded to quality 50 (29.1-31.0 um). Thus, the best uniformity of wool fineness was
characterised by the meat-and-wool type offspring, in comparison with the meat type analogues. The natural
wool length of the meat-and-wool type ewe lambs was 1.29 cm higher, in comparison with their meat peers
(P>0.999). The young animals of the meat productive type had rarer wool, lower fleece density, which
contained 1.85% more mechanical impurities, and less sweat. Thus, mating of ewes of the meat-wool
intrabreed type with meat producers can be considered an improving selection method not only for live
weight, but also for wool parameters necessary for further selection work with Kuibyshev sheep of the
Saratov region of the Volga region

Keywords: ewes; intrabreed breeding; live weight; wool clip; wool yield

Ilpooykmuenocms osey Kyidvluie6cKkoii nopoosl pa3HbLX Kyitoviuee myxkymynoazol ap Kanoaii uuu myKymoyK
GHYMPUNOPOOHBIX MUNOE munmezu KouaopoOyH OHOYyPYyMOYyaAyy

AHHOTaNNA AHHOTaNNA

ABTopamu OblJa H3y4eHa MPOAYKTUBHOCTH OBELl ABTOPJIOp MPOAYKTYY camarTapbl >KaKIIBIPraH MaJbIH
KyWOBIIIEeBCKOM mopoabl B CapaToBCKOW 00JacTH HpU  MEpPCHEKTHBIYY  MOPOJAHBIH  HMYMHACTH  TYPJIOPYH
BHYTPUIIOPOJHOM  pa3BEeJEHWH Uil BbISBICHUS aHBIKTOO YyuyH CaparoB ooOnacteiHnarsl  KyiiObie
MEPCIIEKTUBHBIX BHYTPHUIIOPOJHBIX THIIOB JKUBOTHBIX C  KOIMJIOpPYHYH MPOIYKTYYIyT'yYH achULIaH/IBIPYYHY
yIY4IIEHHBIMH TPOAYKTUBHBIMH KadecTBaMu. Llenms wmsmnpeniken. M3unneenyn Makcatel — [loBoinkbeHMH
HCCIIeIOBaHUN 3aKiiovaiack B M3ydeHuH, o0ocHoBaHMM CaparoB OOJIACTBIHAA MOPOAa WYUHJETH CEJEKIHSICHIH
MIPUEMOB YIJIyUIICHHS] OBEIl KyHWOBIIIEBCKOM MOpOABI ¢ KOJNJOHYy MeHeH KyHObImeB KOMIOpYH KakIIBIPTYYHYH
WCTIONIb30BAHUEM  BHYTPHUIIOPOAHOTO  moAdopa B BIKMAJIapblH M3WIAOe JkaHa Herusgee. lsunneenep
CapatoBckoit  obmactu  [loBomkbsa. MccrmemoBaHust  Kanmbl KaObUT albIHTAH BIKMallapbl 3CKE alyy MEHEH
TIPOBOAMIINCH, C YIETOM OOMmENpHHATHIX MeToauK. [Ipum  xyprysynren. KyHObImeB KOWIOpYH KyNTalITHIpyynaa
CMapuBaHUM OBEl[ KyWOBINIEBCKOH IMOpOJBI YCIOBHO O€IrMiyy NOpoJa WYMHJAEIM THUIKE YETTEreH Maliaap
0TOMpaNnch JKMBOTHEIE, YKIJIOHSIBIIIECS K 1apTTyy TaHAAJbIl ajblHMAaH — KOMJIOp 3T-XKYHAYY,
OMpPEICIICHHOMY BHYTPHIIOPOJAHOMY THITy — OBI[EMATKH KOYKOPJIOp 3T THOWHE KupreH. JKymnTamikaHmgaH KHAUH
OBUTM MSICO-ILIEPCTHOTO THMA, OapaHbl OTHOCWINCh K QJIBIHT@H TOJIep TOMOHKYIeW TONTOPro TaHIaJIbII
MmsicHomy. [loiydeHHOe mocne crnapuBaHMsl MOTOMCTBO, albIHTaH: | — 3T aHa XYH TYKyMYHJIArbl IMPOAYKTYY
orouparmu B rpymmel: | —  wmsco-mepctHOro Typy; Il — 3T. KyHapayymyryn 06aanoofo 3T jKaHa KYH
BHYTPUIIOPOIHOTO HPOAYKTHBHOTO Tuma; Il — MsICHOTO. THOWMHIETH ’Kalll MaJIABIH 3TKE KaparaHia apThIKYbUIBITBI
I[Ipn  omeHke TNPOAYKTHBHOCTH OBUIO  BBIBICHO aHBIKTABL. OT OarbITBIHAArbl KOWJIOPAYH THPYYJIei
MIPEUMYILECTBO MOJIOAHSAKA MSICO-IIEPCTHOTO THUIIA HaJ caJMarbl 3T-KYH THOMHaerwiepre kaparanga 5,0 %ra
MSCHBIM. SIpKu MsicHOTO Tuna obnaganu Ha 5,0 % Gonee  Koropy, ajl 3MHU 3T-KYH THOMHIETH TOJIAep KUP KYH alIyy
BBICOKOM JKMBOH MacCOW, YeM CBEpCTHHIBI MsCO- OOIOHYAa JTKEe canmblmThipranga 2,50 % ambim KeTkeH
OIEpCTHOTO THIA, TPH OTOM, HOTOMCTBO Msico- (P>0,99). Ot-xyH THOWMHmerm oKam Mainmap OTKe
LIEPCTHOTO THUIA [0 HACTPUTY TPS3HOM IIepcTH KaparaHzaa Tasa Oynamyynyry Ootonua 4,08 %ra, KyHIOH
npeobnanano Ha 2,50 % Hax cBepctHHuamu MscHoro 10,47 %ra (P>0,999) ken. Dku TykKympzarsl NpOAYKTYY
(Pr0,99). MonoaHsak MSICO-IIIEPCTHOTO THNIA TYpAery KowmopayH xyH Oymacer 50 (29,1-31,0 mxm)
NPEBOCXOJMII OCOOEH MSCHOTO MO BBIXOAY YHCTOTO camatka Tyypa kenreH. OrmeHTHn, 3T THOMHJETH
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BoJIOKHA Ha 4,08 %, a 1Mo HaCTpHUTy YMCTOH IepcTh — Ha
10,47 % (P=0,999). ¥V sipouek 060MX BHYTPHIIOPOIHBIX

MIPOLYKTUBHBIX THIIOB HIEPCTHOE BOJIOKHO
cooTBercTBoBaNo 50 kawectBy (29,1-31,0 mxm). Tak,
JyYiied  ypaBHEHHOCTBIO  IIEPCTH [0  TOHHUHE

XapaKTepU30BaUCh ITOTOMKH MSACO-LIEPCTHOTO THUIA, B
CpaBHEHHHM C aHAJIOTaMH MSCHOTO THUMA. Y SpOUYEK MCO-
HIEPCTHOTO  THUMA €CTECTBEHHas JUIMHA  IIepPCTU
oKasajach Bblle Ha 1,29 cM, IO CpaBHEHHIO CO
cBepctHUIIAMU MsicHOTO (P>0,999). MosoaHAK MSCHOTO
MIPOIYKTUBHOTO THIIA, MMeN Ooyiee pEeAKylo IIepCTb,
MEHBIIIYIO TNIOTHOCTH PyHA, B KOTOPOM OBLIO OOJBIE Ha
1,85 % MexaHHMYeCKHX IpHMecel, MEHBINE >KHUpPOIOTA.
Takum oOpa3oMm, chmapuBaHHE OBLEMAaTOK  MSCO-
[IEPCTHOTO BHYTPUIIOPOIHOTO THIIA C TIPOU3BOAUTEISIMU
MSICHOTO MO>KHO CUHTATDH YIIYYLIAIOIIAM CEJIEKIIHOHHBIM
IPHEMOM He TOJIBKO IO XXHBOH Macce, HO U IIePCTHBIM
rnapamerpam, HEO0XOAUMBIM TS JlambHenIen
CEJIEKIIMOHHOW paboThl ¢ OBIAMHU KyHOBIIIEBCKON
mopo il CapaToBcKoOM 00siacTu 30HBI [I0BOIKbBS

Knroueswvie cnosa. sIpKa, BHYTPUIIOPOJHOC PA3BCIACHUC,
JKUBas Macca, HaCTpUT MIEPCTHU, BBIXO IIEPCTU

AHAJIOTAOPTO CAJBIIITHIPMANYy YH VSHABITBIHBIH 5H
JKaKIIBl OMPACHINTH 3T-)KYH THOMHIETH TYKyMy MEHEH
MYHO3IONreH. DT-)XYH THOWHIECTH KOWIOPAYH TaOWTBIHA
KYHYHYH — Y3YHAYTY 9T OarbIThIHIArBLIAPTA
camprTeipManyy 1,29 cm kem 6omron (P>0,999). Ot
NPOJNYKTYy THOMHIErH JKall MaJIBIH JKYHY celpexk,
JKYHYHYH  TBHITBI3IBITBI TOMOH, aHBIH KypaMbIHAA
MEeXaHHWKaNbIK apanammanap 1,85 % kem, Tep a3pipaax
OOJITOH. AT-XXYHAY TyyAypraH THOWHIETH KOWIOpAy 3T
OHIYPYYUYYJIOp MEHEH JKYNTAIITHIPYYHY KAKIIBIPTYydy
CEeNeKIMSUIBIK METO/ jAen acenrteere 0onor OmreHTHI,
[MoBomxbenern  CaparoB  oOmacTeiHblH — KyiiObImeB
KOWJIOpY MEHEH MBIHAAH apKbl CENEKIMMUIBIK HINTePAH
KYPTY3YY YUyH THPYYJIOi canMak OOIOHYa TraHa dSMec,
KYHIYH HapameTpiiepd OOIOHYa [1a CENeKIs >KYPry3yy
Tajan bUIaWbIK.

Aukbiy ce306p: KOWIOp, MHTPUTAIHS, THPYYJIOH cajaMak,
JKYH KBIPKMACBI, )KYH IPOAYKTYYIyTy
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Introduction

The Kuibyshev sheep breed remains one of the few semi-fine-wool breeds in the Volga region
that has retained its breeding value and prospects for further breeding. On farms specialising in
breeding this breed, in particular at the “Shirokoye” closed joint-stock company (CJSC) in the
Saratov district of the Saratov region, two productive intra-breed types have been clearly identified
as a result of long-term selection work: “meat-wool” and “meat”. These types differ in the level of
expression of economically useful traits and require comprehensive morphological, productive and
genetic characterisation. The need for a detailed scientific justification of the differences between
intraspecific types, an assessment of their breeding and economic value, and an analysis of their
adaptability to the requirements of modern animal husbandry makes this study highly relevant.

According to Yu.A. Kolosov & V.V. Aboneev (2024), the Kuibyshev breed was developed in
1936-1948 in the Samara region under the leadership of A.V. Vasilyev by crossing local Cherkasy
sheep with English Romney Marsh rams imported from England. The descendants inherited a
strong constitution, large size, high wool yield, and adaptability to breeding conditions from the
Cherkasy sheep, but had some disadvantages, such as uneven wool and insufficient meat
conformation. The sheep were able to adapt to the conditions of the Volga steppes and tolerate heat
and cold. Researchers I.E. Grekova & A.N. Rudak (2023) concluded that in order to obtain high-
quality sheep products, semi-fine-wool breeds must meet modern requirements and be resistant to
the conditions of breeding in sheep farms.

According to researcher E.I. Anisimova (2020), intra-breed breeding is an important resource
for effective sheep farming, ensuring genetic diversity in flocks and improving the breed
population. Scientists N.I. Efimova & S.N. Shumaenko (2023) concluded in their work that in the
Stavropol Krai, intra-breed breeding resulted in the development of the Russian meat merino breed
for meat and wool production with six intra-breed lines of varying productivity. The authors proved
that such breeding is an important method of improving sheep, allowing the use of animals with
outstanding productivity, creating a genetic population for systematic selection and matching of
parent pairs to obtain highly productive individuals. The scientists developed a scheme for
combining parent pairs for sheep farms. It was found that linear ewes were inferior to crossbred
ewes in terms of washed wool yield, dirty wool yield, and live weight.

Scientists A.Ch. Gagloev et al. (2021) proved that the use of intra-breed selection of Prekos
sheep — ewes of different intra-breed types — in purebred breeding and crossbreeding with rams of
semi-fine-wool breeds (Romney-Marsh, Kuibyshev) improved the biological value of meat in
offspring. According to the results of studies investigating the effect of different mating options for
ewes and rams on the composition and quality of lamb meat, it was found that the water content in
the meat of crossbred young animals was lower compared to purebred individuals. In terms of
protein content in meat, rams from purebred breeding and crossbreeding prevailed over individuals
from wool-meat type ewes. The lamb meat of meat-wool ewes was significantly higher in essential
amino acids than that of wool-meat ewes.

According to O.N. Onishchenko et al. (2022), it was determined that the use of intra-breed
selection in the Stavropol Krai region contributed to the creation of an effective intra-breed type of
Soviet Merino fine-wool sheep. The authors noted that three groups of ewes were selected from the
Soviet Merino sheep breed of the Stavropol population, the main difference between them being the
number of folds on the animal’s body. The first group belonged to the usual intra-breed type in
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terms of skin folds, the second to the medium-front type, and the third to the full-front type. These
ewes were inseminated with typical rams for each group of ewes. The scientists noted that at 14
months of age, ewes of the medium-front type outperformed their peers of the typical type and full-
front type in terms of exterior indicators (compactness index) by 136.7-140.3% and 140-142.3%. In
terms of other indicators, medium-front type animals, compared to young animals of the usual intra-
breed type, in terms of skin folds and full-front type, surpassed them in terms of chest index and
long-legged index. Sheep of the Soviet Merino breed of Stavropol, to a greater extent, deviated
towards the medium-front type; Merinos of this intra-breed type are in demand and profitable.

The aim of the research was to study and justify methods for improving the productive
qualities of Kuibyshev sheep through the rational use of intra-breed selection in the Saratov region
of the Volga zone. In connection with the set goal, the main task was to analyse the productive
qualities of Kuybyshev sheep of the local population of different intra-breed productive types.

The scientific novelty was that, for the first time in the Saratov region, the productive
parameters of Kuybyshev sheep of different intra-breed types were studied. The live weight,
quantitative and qualitative indicators of wool in intra-breed breeding were assessed, optimal
options for the selection and matching of paternal and maternal forms of different intra-breed types
were substantiated, and reasoned recommendations for the rational use of such parental pairs for
mating semi-fine-wool sheep in the Volga region were developed.

Materials and methods

The research was conducted at “Shirokoye” CJSC in the Saratov District of the Saratov
Region from April 2023 to July 2024. Purebred Kuibyshev sheep were used as the source material
for the experiment. Three rams were selected for insemination of 50 ewes. After fertilisation,
offspring were obtained from mating pairs of different intra-breed types, formed into two
experimental groups (n=20 heads in each). Productivity was assessed in young animals at 14
months of age. The productive and physiological characteristics of the sheep were studied using
standard methods:

1. The live weight of sheep (ewes) was determined by weighing during bonitation on special
platform scales: with an accuracy of 0.5 kg according to State Standard 25955-83 (1984).

2. The physical and technological indicators of wool — the yield of unwashed wool was
determined by weighing during shearing on special platform scales with an accuracy of 0.1 kg
individually; the yield of washed wool was assessed after washing and removing all impurities
(dust, coarse feed residues, particles of pasture vegetation seeds, faeces) by weighing using C-200
analytical scales with an accuracy of 0.1 kg individually.

Primary processing of unwashed (physical) wool fibre was carried out, including the
separation of plant (straw, leaves, parts of branches and plant stems) and mineral (sand, clay)
impurities, as well as loosening the wool for better penetration of the washing solution.
Contaminated wool was washed with detergent solutions of surface-active substances at a
temperature of 40-60 °C. Clean (washed) wool was evaluated using a method based on determining
the yield of clean fibre (the ratio of the mass of washed fibre to the weight of unwashed wool in
percent) using C-200 analytical scales, TS-53A devices, GPO-2M devices, and AK-2 conditioning
apparatus (“Metrotek” and “Ivmashpribor”, Ivanovo, Russia). Assessment stages: selection of
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samples weighing at least one kilogram; preparation of wool for soaking in a soda solution for 40
minutes, then washing and drying. The yield of clean wool was calculated using the formula:

P=Ux (100 +C)/A, (1)

where P — the percentage yield of clean wool; U — the constant dry weight of the sample; A — the
initial weight of dirty wool; C — the conditioning moisture content (for homogeneous wool — 17%,
for heterogeneous wool — 15%).

All wool tests were conducted in accordance with Methodological recommendations for the
study of wool quality (ARRISGB) (1985) in accordance with Methodological recommendations on
the procedure and conditions... (2020) and in accordance with Order of the Ministry of Agriculture
of the Russian Federation No. 860 (2021). The natural length of wool (accurate to 0.5 cm) was
measured during individual grading of sheep on a barrel. Wool density was determined by the
counting and weighing method, using a special fork for taking samples and torsion scales. Wool
fineness (in micrometres) was determined on a lanameter (in qualities) during individual grading of
sheep on a barrel. Wool tensile strength was measured on a DSH-3M dynamometer using torsion
scales. True length and crimp were determined on a “Metrimpex” type 4-10-12 device
(“Automatika” Trading House, Smolensk).

The physical and chemical composition of wool and the quality of fat were studied in ewes
using the methods of the ARRISGB (All-Russian Research Institute of Sheep and Goat Breeding)
(1985): wool fat (wax) content — by extraction in a Soxhlet apparatus; sweat content; mechanical
impurity content — by the difference in mass of constantly dry samples before and after washing;
nitrogen content — by the Kjeldahl method; sulphur content — by the Benedict-Denis method;
melting point of wool grease (wax); iodine number of wool grease (wax) — by the Ganus method;
the colour of the fat was determined visually in all animals during individual grading; an expert
zootechnical description of the fleece was carried out in accordance with the ARRISGB (1985)
methodology on wool samples taken from the main topographical areas of the fleece. For mating
Kuibyshev sheep, animals belonging to a specific intra-breed productive type were conditionally
selected, with ewes being typical of this breed’s meat-wool type and rams leaning towards the meat
type. A visual assessment of the level of wool and meat productivity was used, which was refined
according to productive indicators: live weight, wool yield and their ratio (Study book of the
Kuibyshev breed..., 2021).

Ewes had an average live weight of 60-65 kg and an unwashed wool yield of 5-6 kg. Ram
producers had an average live weight of 120 kg and a physical wool yield of 9-11 kg. As a result of
mating parent pairs, the offspring were divided into conditional types: | — meat and wool; Il — meat.
The offspring were monitored for productive performance from birth to 14 months of age. All
experimental groups of animals were kept under the same feeding and housing conditions. The
sheep were mainly kept on pasture and in stalls. The animals were grazed from the beginning of
April until mid-November, and in winters with little snow, until December (the grazing period
lasted about 8 months).

The feeding rations for all age and gender groups of sheep were based on the nutritional value
of the farm’s feed, according to recommended and detailed feed and feeding standards
(Kalashnikov et al., 2003). In addition to winter pasture feed, hay, straw, haylage and concentrates
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were used in the daily rations for sheep. Table salt was regularly used as a mineral supplement, both
in loose form and in the form of a lick.

The diet of pregnant ewes in the first half of pregnancy consisted of cereal and mixed grass
hay — 1.0 kg; legume hay — 1.0 kg; spring straw — 0.5 kg; silage — 2.8 kg; barley bran — 0.4 kg;
concentrates (barley, oats, bran, peas) — 0.5 kg; table salt — 15.0 g; beetroot — 1.0 kg; sulphuric acid
copper — 50.0 mg; feed phosphate — 10.0 mg; elemental sulphur — 1.0 g, and for ewes in the second
half of lactation, respectively — 0.8 kg; 1 kg; 0.4 kg; 2.6 kg; 0.2 kg; 0.3 kg; 10.0 g; 0.8 kg; 40.0 mg;
8.0 g; 0.8 g. During the suckling period, the diet of ewes consisted of the highest quality feed. In the
first half of lactation, they were given: cereal-legume hay — 1.3 kg; haylage — 3.0 kg; barley bran —
0.6 kg; elemental sulphur — 19.0 g, and in the second half of lactation, respectively — 1.1 kg; 3.0 kg;
0.40 kg; 15.0 g.

The diet of young stock (ewes) during weaning from their mothers at 4 months of age
consisted of alfalfa hay — 0.5 kg; cereal hay — 0.5 kg; barley straw — 0.5 kg; haylage — 0.5 kg; barley
bran — 0.4 kg. The rearing of young stock from 8 to 14 months of age took place during the stall
period. In winter, the daily feed ration consisted of hay (cereal, leqgume) — 0.8-1.0 kg; haylage — 2.0-
2.5 kg and concentrates — 200-300 g. The balanced feed rations for sheep fully provided them with
adequate nutrition. In order to make rational use of natural feeding grounds and reduce feed
transportation costs, the sheep population was dispersed throughout the farms in small flocks and
kept at so-called “points”.

During the period of scientific research (2022-2023), this sheep farm was considered
favourable in terms of maximum permissible veterinary and sanitary standards. Sheep mortality due
to disease ranged from 3% to 8% on average. The main reasons for the insignificant mortality of
sheep were non-contagious diseases, injuries, as well as invasive diseases, pneumonia and
gastroenteritis at an early age, arising in connection with gas contamination, excessive crowding of
sheep, dampness, draughts in rooms or hypothermia if weather conditions on the pasture
deteriorated. Lambs were affected by invasive diseases primarily on pasture due to the prolonged
use of the same areas. Drinking from stagnant water bodies also contributed to the infection of
sheep with helminths, so the means of combating infestations was grazing with a change of pasture
areas and sheepfold locations every 10-12 days. The farm’s sheep sometimes suffered from
pylorobezoar disease — eating wool, which blocked the stomach — as well as inflammation of the
mucous membrane of the eyes due to a lack of vitamins in their diet, particularly vitamin D.

At the same time, CJSC “Shirokoye” implemented a set of preventive measures to prevent the
occurrence of diseases: annual preventive vaccinations of animals; avoiding contact between sheep
and other farms; taking measures against wolves, which cause great damage to the farm on the
pasture; timely repair of premises, especially those intended for lambing; annual cleaning of
sheepfolds and bases from manure; observance of pasture rotation when grazing sheep; prevention
of cuts during shearing, followed by annual preventive shearing or treatment of each sheep;
equipping all departments and shepherd stations with cattle burial grounds; carrying out preventive
work to prevent diseases such as scabies, vibriosis, epididymitis, and brucellosis, while avoiding
contact between sheep and animals from other farms, especially those bordering Kazakhstan. The
main scientific data obtained during the research were processed biometrically (Merkuryeva, 1977),
and standard software for personal computers, Microsoft Word and Excel, was used for calculations
and graphical techniques in the research process.
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Results

When purebred sires and dams were mated, heterosis resulted in changes in the productive
performance of the offspring: live weight, pure wool yield, wool clip, and the physical,
technological, and physical-chemical properties of the wool fibre. Productivity was assessed in
young animals at 14 months of age (Table 1).

Table 1. Productivity of ewe lambs of different intrabreed types

Indicator Group / intrabreed type
| — meat-wool Il — meat
Live weight, kg 60.00+0.10 63.00+0.06
Dirty (physical) wool yield, kg 4.10+£0.08** 4.00+0.07
Pure wool yield, % 56.58+0.38 52.50+0.32
Wool clip, kg 2.32+40.05%** 2.10+0.03

Note: ** — differences significant at P>0.99; *** — differences significant at P>0.999
Source: author’s own development

Table 1 shows that in the offspring of group Il (meat type), compared to group | (meat-wool
type), there was an increase in live weight of 3.0 kg or 5.0%, while the young animals of group |
(meat-wool type) exceeded their peers of group Il (meat type) in terms of dirty (physical) wool
yield by 0.1 kg or 2.50% (P>0.99). Given the superiority of young animals of the meat-wool type
over meat-type individuals in terms of clean fibre yield (by 4.08%), which closely correlated with
the intra-breed type (combined meat-wool), their predominance in terms of pure wool yield over
meat counterparts was 10.47% (P>0.999). This provided the basis for assessing that mating meat-
wool intra-breed ewes with meat producers was considered an improving selection technique not
only in terms of live weight but also wool parameters.

The physical and mechanical properties of wool were assessed in young animals obtained by
selecting parent pairs — ewes of the meat-wool type x rams of the meat type. When evaluating the
young stock, it was found that the wool of both intra-breed productive types of the Kuibyshev breed
corresponded mainly to 50 quality or 29.1-31.0 microns. At the same time, in terms of wool
uniformity in terms of fineness, animals of the meat-wool type of group | surpassed their meat-type
counterparts of group Il by 3%. In terms of natural wool length, lambs of the meat-wool type
prevailed over their meat-type peers by 1.29 cm (P>0.999). In terms of wool crimp, the meat-wool
type offspring were 16.8% superior to the meat type animals (P>0.999).

It should be noted that for breed and pedigree evaluation, virtually all physical and
technological parameters are significant and important, as they affect sheep productivity, wool
quality and its suitability for processing. The wool of the experimental ewes of the Kuibyshev breed
of both intrabred types was strong and complied with State Standard 30702-2000 (2000). Wool
properties such as fineness, length, density and crimp were inherited as polymers, i.e. each of them
was determined by a number of genes, which opened up prospects for the successful selection of
animals of both intraspecific types, even for one of the parameters. Analysis of the physical and
chemical properties of wool and the quality of fat in the offspring, with specified mating of parent
pairs, showed that young animals of the meat-productive type had sparse wool, low fleece density,
exceeding their meat-wool peers in the amount of mechanical impurities by 1.85%, and inferior in
the amount of grease (Table 2).

Table 2. Colour of suint and properties of wool grease of ewe lambs in different intra-breed types

| Group/ | Grease content, % | Wool grease |
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intra-breed type Light cream Cream Melting point, °C lodine number, g
| — meat-and-wool 26.40 1.90 42.95+0.14 16.51+0.14
Il — meat 23.53 3.92 42.64+0.18 16.71+0.13

Source: author’s own development

In terms of the ratio of grease to sweat, sheep of both experimental groups (intra-breed types)
showed fairly similar values, corresponding to the optimal level for domestic semi-finewool breeds
—1.03:1.0. It should be noted that the chemical composition of suint and its physical properties are
not constant, depending on changes in nutrition and the physiological state of the organism.
Considering the management conditions of the experimental ewe lambs of both groups, it was
established that there were no significant differences between the intrabreed types in the content of
sulphur and nitrogen in the wool: sulphur ranged from 3.36-3.41%, nitrogen from 14.86-14.90%.
The colour of wool grease also influenced the technological properties of the fibre. According to
Table 2, in ewe lambs of the meat-wool intrabreed type the proportion of animals with the desirable
light cream wool grease was 26.40%, whereas among the meat-type young stock, the proportion of
animals with cream-coloured grease was 3.92%.

The analysis of physico-chemical properties of the ewe lambs of both groups revealed certain
differences between them, which may have been determined by hereditary information received
from the maternal and paternal animals in the matings. In both groups, the melting point of wool
grease was sufficient (42.64-42.95 °C), which provides grounds to consider them well adapted for
breeding under the conditions of Saratov Region. At 14 months of age, all experimental ewe lambs
underwent individual grading, which demonstrated the breeding class of the animals. The criteria
for grading of breeding and productive qualities included live weight, wool quality, and
productivity. In the overall assessment, the ewe lambs of Group | (meat-wool type) stood out
compared with the meat-type young animals, since the proportion of animals rated as “elite” and
Class | amounted to 88.2% (17 head) and 90.5% (19 head), respectively, of the total numbers in the
groups. The Group | animals mainly had one drawback — insufficient live weight. However,
compared with Group 11, they had denser fleeces combined with excellent wool grease quality.

The number of rejected ewe lambs in both groups was small, within 2—-3 animals. All animals
of the experimental groups had correct body conformation, strong constitution, good live weight,
dense closed fleeces, and wool of appropriate fineness and crimp, characteristic of semi-finewool
breeds. The grading results of the experimental ewe lambs of both intrabreed types showed that all
animals possessed good productive traits, representing high genetic and breeding value for
Kuibyshev semi-finewool sheep.

Discussion

Modern industrial technology has always played a leading role in the scientific and technical
process of sheep breeding, and specialised semi-fine-wool sheep breeds have been an integral part
of this process. The decisive factor in increasing efficiency is the improvement of existing domestic
semi-fine breeds, as well as the creation of new, more productive types and lines based on
interbreeding and intrabreeding. In the sheep breeding industry, namely in semi-finewool sheep
breeding, it is only possible to obtain high-quality products if highly productive animals are
available. According to A.A. Velmatov et al. (2020), providing the country’s population with high-
quality agricultural products is the main and integral task of the agro-industrial complex. Scientist
A.A. Gerasimov (2022) confirmed that the Kuibyshev breed of sheep has genetic and productive
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potential, which was demonstrated during its breeding and use in the climatic and feed conditions of
the Volga region.

L.l. Kibkalo & A.S. Glushenko (2024) concluded in their work that in order to solve the agro-
industrial problem, it is necessary to accelerate the development of livestock breeding, which is one
of the promising strategic directions for increasing the production of high-quality products. The
semi-fine-wool Kuibyshev sheep breed, bred in the Saratov region and adapted to the ecological,
climatic and feed conditions of the Volga region, consistently outperformed other local breeds with
the same productive orientation in terms of high meat and wool productivity. In order to improve
the productive and breeding qualities of the local Kuybyshev sheep population in the region,
selection was carried out using purebred breeding with strict selection and selection, avoiding close-
kin mating, to obtain animals of the meat-wool type characteristic of the breed.

According to scientists A.Ch. Gagloev et al. (2023), Kuybyshev sheep, due to their historical
origin, are well adapted to any climatic and feeding conditions. Thanks to their mobility and
endurance, these animals were able to make good use of pastures and were capable of making long
journeys over long distances. A distinctive feature of these animals is their semi-fine, homogeneous
wool of good quality and, at the same time, high live weight, early maturity and meat qualities.
When entered in the stud book, the breed was defined as a combined meat-wool breed. Selection
and breeding work with sheep of this breed made it possible to obtain animals not only of the meat-
wool type, but also of the meat type and, sometimes, with strict selection, of the wool type.

Many scientists have studied the intraspecific selection of parent pairs to create intraspecific
types and lines in sheep breeding. Thus, Z. Seitmusaeva & A. Gaziev (2023) presented studies of
intra-breed homogeneous and heterogeneous selection of Karakul sheep of the Karakalpak sur of
the Republic of Karakalpakstan with the aim of improving their productive qualities. The data
obtained during the studies showed the influence of parent selection types on the uniformity of
colouring in the offspring. In this case, a high yield of lambs with uniform colouring was noted
from the homogeneous (uniform) selection of animals “steel x steel” (75.0+5.09%), compared to the
heterogeneous selection “candle flame x steel” (56.2+7.15%). At the same time, it should be noted
that the superiority of homogeneous selection in terms of this indicator was statistically significant
compared to heterogeneous selection. In addition, with homogeneous selection, there was a
decrease in the yield of lambs with insufficiently uniform and non-uniform colouring. The reason
for these results was a certain incompatibility of mated sheep with “candle flame x steel” colouring;
this combination led to a slight decrease in the yield of lambs with balanced colouring, which had to
be taken into account in the selection work with sheep of the Karakalpak breed type. Lambs from
heterogeneous mating exceeded their peers from heterogeneous mating in live weight by 1.6-2 kg or
4.64-0.6%, respectively. During the milk period, lambs from heterogeneous mating developed
better than young animals from heterogeneous mating of parent pairs, and the wool of such animals
was of uniform colour. At the same time, with the use of heterogeneous selection of parent pairs of
Karakul sheep, the wool colouring indicators were 38 and 42%, respectively. The wool of these
animals was not uniform. During the research, it was found that the offspring of different intra-
breed selection inherited productive characteristics from their parents.

According to researchers E.A. Lakota & O.A. Vorontsova (2023), studies were conducted on
intra-breed selection of Stavropol sheep in the Volga region with the aim of improving their
productive qualities. After mating parent pairs: strong-type ewes x strong-type rams; fine-type ewes
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X strong-type rams; loose-type ewes x strong-type rams, the productivity of the offspring was
assessed. The assessment of productive parameters showed that in terms of live weight, the loose x
strong young stock had an advantage over the fine x strong young stock by 11.93%, and the strong
X strong young stock by 3.58%. In terms of wool yield, strong x strong sheep prevailed over tender
x strong and loose x strong by 5.04% and 4.34%. In terms of exterior, the offspring of the loose x
strong type outperformed the strong x strong type and the fine x strong type. In the process, it was
noted that young animals of different intra-breed types developed well, inheriting exterior and
productive qualities from their parents, but acquiring their individual characteristics in the
phenotypic environment.

L.D. Milchevsky (2021) noted that within the semi-fine-wooled Tsigai breed, through
purebred selection, a new intrabreed meat-wool type called “Solnechny” was created in the
breeding farm “Solnechny” of Rostov region. It was developed by crossing local Tsigai sheep
(wool-meat type) with rams of the meat-wool Azov-type rams from the Rosa Luxemburg breeding
farm, which differs from the Azov type bred at the “Orlovsky” state breeding farm in the Rostov
region the Black Sea type in Crimea and the Trans-Volga type in the Saratov Region, in that sheep
of the Solnechny type produced white semi-fine wool and good-quality meat, while also being
highly milk-productive. In Tsigai sheep of this intrabreed meat-wool type, the wool is semi-fine,
homogeneous, strongly crimped, resembling coarse Merino, but with a relatively low amount of
suint and grease.

According to researcher N.A. Rezun (2024), depending on their linear affiliation and the
crosses obtained when selecting lines, animals of the fine-wool Russian meat merino breed had the
ability to show unequal productivity, so the author recommended using the maternal line AS-30 and
the paternal line MB-50 at the genetic-molecular level. Analysing the scientific conclusions
obtained on intraspecific types in the Kuibyshev breed of sheep of the Volga population and
comparing them with the scientific conclusions of scientist N.A. Rezun, the author’s opinion was
confirmed, and the need for further in-depth study of the semi-fine-wool Kuibyshev breed in terms
of intra-breed types at the genetic level was noted.

Thus, the results obtained in the course of the research showed that the economically useful
productive traits of Kuibyshev sheep of different intra-breed types were influenced by the
compatibility of parent pairs. At the same time, indicators of live weight and wool quality
depending on the selection and pairing of Kuybyshev sheep of different intra-breed types have not
been sufficiently studied, and it was necessary to make full use of the potential of animals of
already tested intraspecific types in the breed by mating animals of different conditional types,
which could result in the manifestation of conditional heterosis.

Conclusions

Mating sheep of the Kuibyshev meat-wool type with meat rams resulted in the selection of
two intra-breed types: “meat-wool” and “meat”. An assessment of the productive qualities of the
offspring of different types showed that meat-type ewes, unlike meat-wool-type animals, had an
advantage in live weight, while meat-wool-type ewes prevailed over meat-type offspring in terms of
dirty (physical) wool yield. When assessing the physical and mechanical properties of wool, it was
noted that meat-wool type animals had wool of homogeneous thickness compared to meat type
counterparts. Meat-wool type lambs had longer wool compared to meat type ewe lambs of the same
age.
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Analysis of the physical and chemical properties of the wool revealed that young animals of
the meat type had sparse wool, low fleece density, more mechanical impurities and less grease in
the wool, in contrast to young animals of the meat-wool type. The grease-to-sweat ratio in sheep of
both intra-breed types was the same and amounted to 1.03:1.0. Ewes of the meat-wool intra-breed
type were characterised by light cream-coloured grease sweat, while young animals of the meat
type had cream-coloured grease sweat. Individual grading at 14 months of age showed that, based
on a comprehensive assessment (live weight, wool quality, productivity), ewes of the meat-wool
type, when compared with meat-type individuals, had an elite and first-class rating of 88.2% and
90.5%, respectively.

All animals were characterised by correct body parameters, strong constitution, good live
weight, and dense closed fleece, which were characteristic of semi-fine-wool breeds. Considering
the productive indicators of meat-wool intra-breed ewes compared to meat ewes, it was possible to
testify to the potential genetic possibilities of such a rational selection of parent pairs during mating,
and therefore, recommendations were made for the targeted use of this approach to improve the
productive qualities of semi-fine-wool sheep flocks in the Volga region. Thus, the goal set at the
beginning of the research and the task of studying and analysing the productive qualities of
Kuibyshev sheep of the local population of different intra-breed productive types were achieved. In
order to identify a desirable and promising intraspecific type in the Kuibyshev sheep breed, it is
necessary to conduct an in-depth study of productivity indicators in terms of intraspecific types at
the gene-molecular level.
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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
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AHHOTAUMSA

B 2023-2024 rogax B Hykycckom u Kapay3zakckom
paifonax Pecrybnmku Kapakanmakcran GpI10 IpoBeIeHO
HCCIIEIOBAaHNE CE30HHOW AaKTUBHOCTH JKTONAPA3HUTOB,
NapasUTUPYIOLIMX Ha KPYITHOM POraTOM CKOTE M OBILaX.
AXTyalnpHOCTh PabOTHl 00YCIIOBJIEHa HEOOXOIMMOCTBIO
OIMU300TUYCCKOr0 MOHUTOpHHIA B YCJIOBUAX apHIHOI'O
KIIMMaTa, CIIOCOOCTBYIOILIETO COXpaHEHHIO u
pacIpocTpaHeHUIo 9KTONapa3sUTapHBIX hopm,
BIMSIONINX HA MTPOJYKTUBHOCTD CEINBCKOX03HCTBEHHBIX
KUBOTHBIX. Lensio HCCIIeIOBAHMSA SIBISUIOCH
OIIpeZIeTICHHEe BHJOBOTO COCTaBa DSKTONMAPA3UTOB, HX
pacmpocTpaH€HHOCTH W CE30HHOW  (DeHOJOTHH B
YCIOBHSIX CEBEpPO-3alaHOTO pETHOHAa Y30eKucTaHa.
Metomonorndyeckass OCHOBa BKJIIOYana MOJEBOH cOop
NapasUTUPYIOUIMX WIEHHUCTOHOIMX C  IOCIeIYIoMIeH

MOP(OIOTHYECKON HIACHTU(HUKAIIEH o
oOmIenpuHATEIM  onpenenuteisiM.  OO0bEM  BBIOOPKHU
cocTaBusl 3648  JKUBOTHBIX, OOCIEIOBaHHBIX B

(depMepcKUX M YaCTHBIX XO3AHCTBaxX. Y CTaHOBIICHO
Hamuuue 12 BUAOB 3KTONMApa3WTOB, MPEUMYIIECTBEHHO
m3 cemeiictB [xodidae, Hippoboscidae u Trichodectidae,
Mapa3UTHPYIONNX HA KPYIHOM POTaToOM CKOTE M OBIAX.
B pesymerare MmoruTopuHTa B 2023 T. OBUIM BEHISBICHBI
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
TaKKe BOJIOCOEN0B poaoB Bovicola (B. ovis, B. bovis).
Haubonpimas  YMCIEHHOCTh  MKCOJAOBBIX  KJIEIIEH
perucTpupoBajach C CepeArHBI BECHBI J0 KOHIA JIETa,
0COOCHHO B HIOHE-MIOJIE, C IMOCTEINIEHHBIM CHM)KEHHEM
ocepto. Buma Bovicola ovis  nmemoHcTpupoBan
KPYTJIOTOIMYHYI0 aKTUBHOCTh, HPEHMYIIECTBEHHO Y
OBell, Torna Kak B. bovis yame Bcrpevancs y KpyImHOTo
poraroro ckora. Ce30HHas IMHAMHKA yKasblBajla Ha
SHIEMHUYHYI0O MHTPALUIO Iapa3WTOB, 3aBUCALIYI0 OT
TIOBBIIICHUS] TEMIEPATYphl M MHUKPOKINMATHYECKHX
ycnoBuii. Kpome Toro, ycraHoBieHa B3aMMOCBSI3b
WHTEHCUBHOCTH HWHBAa3MU C IUIOTHOCTBIO TIOTOJIOBBS,
CAaHWUTAPHBIM COCTOSTHMEM TIOMEIIEHHH ¥ CTENEHbIO
AQHTPOTIOTEHHOW Harpy3kd Ha MAacTOMIIHBIE HKOTOIIBI.

HOHy‘IeHHLIe Ppe3yJIbTaThl HUMCHKOT MpaKTU4YCCKYIO
3HAYNMMOCTb JJI pa3pa60TI<1/1 CC30HHBIX CXEM
IpOoTUBOMIApasuTapHbIX O6pa6OTOK, IIOBBIIICHHUA
YCTOﬁQHBOCTH II0T'0JIOBBA n HpO(l)I/IJ'IaKTI/IKI/I

TPaHCMHUCCHBHBIX 3a00JIeBaHUH B 30HE CTENMHBIX U
TIOTYIyCTBIHHBIX acTOnI Kapakanmakcrana

Knrwuesvie
HMKCOJIOBBIN
HaCEKOMOE

C/106a.  CKOTOBOJCTBO;  OBIIEBOJICTBO;
KJel; Iepcreen; bovicola; 3o0oduabHOE

AHHOTAIUSA

2023-2024-xbuinapel Kapakanmnakcrangpin Hykyc xana
Kapaysak paiionnopyHzaa yil )kaHa KOMJIOpAO Ke3[EeIIKeH
SKTOMAPA3UTTEPANH CE30HAYK aKTHBAYYIYTY H3WIICHIU.

W3unneeHyH axkTyalnyylayry — alMakTblH Kypraxkubll
KJIIMMaTbl ~ DKTOMNAPA3UTTEPAUH  CAKTAIbIN,  KEHUPHU
TapajJblIbIH  [IapTTam, abpul  dYapba MaigapbIHBIH

MIPOTYKTUBAYYIIYTYHO TEPC TaaCUPUH THHTU3EPUHEH YiIaM
SMHM300TOJOTHSUIBIK ~ MOHUTOPUHIZIMH  3apbUIIBITBIHA
OaiinanbluTyy Oonny. M3uineeHyH MakcaTel — TYHIYK-
OaTpil  O30eKCTaH MIAPTBIHIA  OKTONAPA3HTTEPAMH
TYPOYK  KypamblH, TapajbllIblH  JKaHa  CE30HAYK
(EHOJOTHACHIH  aHBIKT00. METONONOTHANBIK HETH3 —
Tajaa [AapTHIHIA HAapasUITHK MYYHTYI OyTTyynapIbH
YOTYJITYJIyN, alapAbl KIACCHUKAJBIK MOP(OIOTHSIIBIK
WICHTU(HUKALMIOO bIKManapbl MEHEH aHBIKTOO OOoJIy.
JKanmeicbinan 3648 Oamr man (epMmepauk KaHa JKEKe
yapOanapaa usmigeere TapTeuibl. Vsungeene Ixodidae,
Hippoboscidae xana Trichodectidae Tykymynnarst 12 Typ
9KTONapasuTTep aHbIKTAIIBL. 2023-KbUTKBI 0aifiKooJI0pa0
TOMOHKY KeHenep kattamabl: Hyalomma anatolicum, H.
plumbeum, H. detritum, H. scupense; Rhipicephalus
bursa, Rh. turanicus; Haemaphysalis sulcata, H. punctata;
Dermacentor marginatus; Ixodes ricinus, omoHmoi 3ie
mepcreequaep — Bovicola ovis xama B. bovis. Ukcon
KEHEJIePUHUH OJH JKOTOPKY aKTHUBIYYJIYTY JKa3JbIH
OPTOCYHAH aiIblH asArblHA YEHHMH, ©3re4e HIOHb-UIOJb
aitmapeina Oaiikanapl. Bovicola ovis xbut 0010 akTHBIYY
00JIyI, HeTU3WHEH KOWJIOPIOH TaObLIAbI, ail 3Mu B. bovis
keOyHue yimopao kesnmemtd. Ce30HAYK IUHAMHUKA
MapasuTTepANH KIMMATTBIK (aKToOpJIOpro OaiIaHBIIITYY
JOKANJIBIK ~ MUTpaIMsIChlH  KepcoTTy. OmuioHaon e
WHBa3WSHBIH MHTCHCUBIYYJIYTY MaJIblH THITBI3/BITHIHA,
capailap/iblH CaHHTAapIbIK albaiblHa jKaHa >KadbITTapra
OOJITOH aHTPONOTECH/INK >KYKTOMI'® OaillaHBIIITYy 3KEeHH
QHBIKTaJI/IBL. WzunpeenyH KBIABIHTBIKTAPbI
KapakannakcraniplH Tajlaa jKaHa JKapbIM-4eJ >KaWbIT
alfiMaKkTapelHIa TPAHCMUCCUBIWK OOpPYJApIbIH  aJIbIH
ajlyy »JKaHa MaJIIbIH TYPYKTYYJIYTyH JKOropyJaryy
MaKCaThlH/Ia CE30HAYK JapbUIO0 CXEMallapblH HIITEI
YBITYy/a NPAKTUKAIIBIK MaaHUIe 33

Aukbiu ce30ep: man dapba; Kol yapOa; MKCOA KEHECH;
mepcreen; Bovicola; 300hunayy Kkypr-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 400%. 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

82
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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.l. 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.l. 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.

References

[1] Altay, K., Erol, U., Sahin, O.F., Ulucesme, M.C., Aytmirzakizi, A., & Aktas, M. (2024).
Survey of tick-borne pathogens in grazing horses in Kyrgyzstan: Phylogenetic analysis, genetic



Becmuux Owl’Y. Cenvcroe xo3siicmeo: azponomusl, gemepunapus u 3oomexnusi, Ne2(11)/2025

diversity, and prevalence of Theileria equi. Frontiers in Veterinary Science, 11, article number
1359974. doi: 10.3389/fvets.2024.1359974.

[2] Biglari, P., Bakhshi, H., Chinikar, S., Belgeiszadeh, H., Ghaffari, M., Javaherizadeh, S.,
Faghihi, F., & Telmadarraiy, Z. (2018). Hyalomma anatolicum as the main infesting tick in an
important livestock rearing region, central area of Iran. Iranian Journal of Public Health, 47(5), 742-
749.

[3] Catalano, S. (2024). Practical guide to live sampling of livestock and wildlife for
infectious disease surveillance. Wildlife. doi: 10.17504/protocols.io.rm7vzxro8gx1/v2.

[4] Choubdar, N., Karimian, F., Koosha, M., & Oshaghi, M.A. (2021). An integrated
overview of the bacterial flora composition of Hyalomma anatolicum, the main vector of CCHF.
PLoS  Neglected Tropical Diseases, 15(6), article number e0009480. doi:
10.1371/journal.pntd.0009480.

[5] Eshetu, A., Ayele, T., Mengistu, S., & Belina, D. (2017). Prevalence of Melophagus
ovinus and Bovicola ovis infestation in sheep in Wogera District, North Gondar Zone, Ethiopia.
Journal of Veterinary Science & Technology, 8(3), article number 1000440. doi: 10.4172/2157-
7579.1000440.

[6] Fedonyuk, L., Pryvrotska, 1., & Rujytska, O. (2019). Ecological features, distribution and
epidemiological significance of family ixodidae ticks. Scientific Horizons, 22(11), 121-129. doi:
10.33249/2663-2144-2019-84-11-121-129.

[7] Ganiev, 1.M., & Aliverdiev, A.A. (1968). Atlas of ixodid ticks. Moscow: Kolos.

[8] Hussain, N., Shabbir, R.M.K., Ahmed, H., Afzal, M.S., Ullah, S., Ali, A., Irum, S., Naqvi,
S.K,, Yin, J., & Cao, J. (2023). Prevalence of different tick species on livestock and associated
equines and canine from different agro-ecological zones of Pakistan. Frontiers in Veterinary
Science, 9, article number 1089999. doi: 10.3389/fvets.2022.1089999.

[9] Kamalova, A. (2023). Study of the disease ixodidosis in experimental experiments.
Models and Methods for Increasing the Efficiency of Innovative Research, 3(28), 190-196.

[10] Kim, K.C. (1985). Coevolution of parasitic arthropods and mammals. University Park,
PA: Pennsylvania State University. doi: 10.5555/19870545247.

[11] Kumar, B., Manjunathachar, H.V., & Ghosh, S. (2020). A review on Hyalomma species
infestations on human and animals and progress on management strategies. Heliyon, 6(12), article
number e 05675. doi: 10.1016/j.heliyon.2020.e05675.

[12] Li, Y., et al. (2020). Molecular detection of tick-borne pathogens harbored by ticks
collected from livestock in the Xinjiang Uygur Autonomous Region, China. Ticks and Tick-Borne
Diseases, 11(5), article number 101478. doi: 10.1016/j.ttbdis.2020.101478.

[13] Mavlanov, S.1., Pulotov, F.S., Kamalova, A.l., Ismailov, A.S., Jalolov, A.A., Boltaev,
D.M., & Kushimmatov, J.B. (2025). Seasonal dynamics and impact of tick infestation on livestock
in Karakalpakstan. International Journal of Environmental Sciences, 11(12s), 1131-1138. doi:
10.64252/y234mm07.

[14] Mckiernan, F., O’Connor, J., Minchin, W., O’Riordan, E., Dillon, A., Harrington, M., &
Zintl, A. (2021). A pilot study on the prevalence of lice in Irish beef cattle and the first Irish report
of deltamethrin tolerance in Bovicola bovis. Irish Veterinary Journal, 74, article number 20. doi:
10.1186/513620-021-00198-y.

[15] Nikanorova, A.M. (2020). Scientific foundations for the prevention of natural focal
parasitic transmissible zoonoses in the Central Non-Black Earth Zone of Russia (Doctoral
dissertation, Russian State Agrarian University — Moscow Timiryazev Agricultural Academy).



OwM Vuyn XKapuwicol. Aiivin uapba: acponomusi, éemepunapusi scana 3oomexrust, Ne2(11)/2025

[16] Phipps, L.P., et al. (2022). Detection of Borrelia and Babesia species in Haemaphysalis
punctata ticks sampled in Southern England. Ticks and Tick-Borne Diseases, 13(2), article number
101902. doi: 10.1016/j.tthdis.2022.101902.

[17] Sajid, M.S., Igbal, Z., Khan, M.N., & Muhammad, G. (2009). In vitro and in vivo
efficacies of ivermectin and cypermethrin against the cattle tick Hyalomma anatolicum anatolicum
(Acari: Ixodidae). Parasitology Research, 105(4), 1133-1138. doi: 10.1007/s00436-009-1538-2.

[18] Shahid, S., Razzaqg, A., Gul-Makai, A., Shamim, A., Rizwan, H.M., Nisar, R.A., Akram,
Q., & Nawaz, M. (2022). Tick infestation in different breeds of goats and sheep in district Quetta,
Balochistan, Pakistan. Journal of Animal Health and Production, 10(1), 10-15. doi:
10.17582/journal.jahp/2022/10.1.10.15.

[19] Sultankulova, K.T., et al. (2022). The prevalence of pathogens among ticks collected
from livestock in Kazakhstan. Pathogens, 11(10), article number 1206. doi:
10.3390/pathogens11101206.

[20] Tsapko, N. (2020). List of Ixodid tick species (Acari: Ixodidae). Parazitologiya, 54(4),
341-352. doi: 10.31857/S1234567806040069.



Becmuux Owl’yY. Cenvcroe xo3siicmeo: azponomus, eemepurnapus u 30omextust, Ne2(11)/2025

e-ISSN: 1694-8696
Ne2(11)/2025, 88-103

300TEXHHUA

YJK: 636.082
DOI: 10.52754/16948696_2025 2(11) 7

THE STATE, ACHIEVEMENTS, AND PROSPECTS FOR THE DEVELOPMENT OF
SHEEP BREEDING IN UZBEKISTAN

COCTOSAHHUE, JOCTWMOKEHM A U ITEPCIIEKTHUBBI PA3BUTHA OBLIEBOJACTBA B
Y3BEKHCTAHE

O©3BEKCTAHJIAT'BI KO YAPBAUBLIBITBIHBIH ABAJIBI, JKETUILLIKEHJIUKTEPU JKAHA
OHYI'YY KOPYHYIIY

Nuraddin Ruziboev
Hypaooun Py3uboes
Hypaooun Py3uboeg

doctor of agricultural sciences, professor, Research institute of animal husbandry and poultry farming
100170, 25 Sayram Str., Tashkent, Republic of Uzbekistan
0.c.x.n., npogeccop, Hayuno-uccredosamenbckuii UHCHMUNym dCUOMHO800CMEA U NMULEE00CMEA
100170, yn. Caiipam, 25, e. Tawxenm, Pecnyonuxa Y36exucman
a.u.u.0., npogpeccop, Man uapba sxncana kaHammyyiapowvl usuI006 OOHYA UTUMULL UHCTRUMYINY
100170, Canipam keu., 25, Tawxenm w., ©O36excmarn Pecnyonuxacsl
https://orcid.org/0009-0008-2033-0054

Bakhtiyor Ashurov
baxmuép Awupos
baxmuép Awupos

doctor of agricultural sciences, Chief specialist, ministry of agriculture of the Republic of Uzbekistan
100140, 2 Universitet Str., Tashkent, Republic of Uzbekistan
0.C.X.H., 2naenwlil cneyuaiucm, Munucmepcmeo cenvckoeo xossticmea Pecnyonuxu Y36exucman
100140, yn. Ynusepcumem, 2, 2. Tawkenm, Pecnybnuxa Y36exucman
a.u.u.0., bawkel aouc, Oz0excman Pecnybnurxacvinvin Ativln wapba Munucmpaueu
100140, Ynusepcumem xeu., 2, Tawxenm w., O36excman Pecnybnuxacot



https://doi.org/10.52754/16948696_2025_2(11)_7
https://orcid.org/0009-0008-2033-0054

OwM Vuyn XKapuwicol. Aiivin uapba: acponomusi, éemepunapusi scana 3oomexrust, Ne2(11)/2025

THE STATE, ACHIEVEMENTS, AND PROSPECTS FOR THE DEVELOPMENT OF
SHEEP BREEDING IN UZBEKISTAN

Abstract

Sheep breeding in Uzbekistan occupies one of the leading positions in the agricultural sector and is an
important source of livestock products — mutton, wool, and sheepskins. In conditions of limited forage
resources and the predominance of desert and semi-desert pastures (more than 21 million hectares), and the
need to increase the productivity of local breeds, the task of breeding livestock renewal becomes especially
urgent. Considering the climatic characteristics of the country and market requirements, the creation of new,
more productive and sustainable sheep breeds is of strategic importance. The purpose of this study was to
comprehensively analyse the state of sheep breeding in Uzbekistan and generalise data on breeding work to
create a new factory type of fat-tailed sheep of meat and fat production, obtained by crossing the Jaydari and
Hissar breeds. In the course of the study, methods of targeted factory crossing, selection and breeding, and a
comprehensive assessment of zootechnical indicators were used. Breeding work was carried out in 2009-
2022 in conditions of farms and scientific institutions of mountainous and foothill regions. As a result, a new
type of sheep was described — “Akchasai”, officially registered in 2024 (patent No. ZAP 34). Animals of this
type demonstrate consistently high rates: the live weight of breeding rams reaches 120-140 kg, ewes — up to
100 kg, which is 20-25% higher than the parameters of the original breed. High viability, early maturity,
resistance to climatic stress, and stability of inherited traits make this type a valuable breeding resource. By
2022, a breeding core of 5,100 animals had been formed. The practical significance of the research lies in
expanding the genetic potential of domestic sheep breeding and forming a scientific base for its sustainable
development in Uzbekistan

Keywords: breeding; breed; sheep; productivity; sheepskin; type

Cocmosninue, 0ocmudicenus u nepCneKmuesl pa3eumus O30excmanoazol Koil 4apoOaublIbIZLIHBIH ADATbI,

osuesoocmea 6 Yzoexucmane

AHHOTaNNA

OBILIEBOACTBO B Y30CEKHCTaHe 3aHMMAaeT OJHO U3
BEIYIIMX MECT B arpapHOM CEKTOPE U SIBIIACTCS BAKHBIM
HUCTOYHHKOM MPOJYKIIMU JKUBOTHOBOJICTBA — OapaHUHEI,
OIepCTH W CMYIICK. B yCIOBUSAX OTrpaHHMYCHHBIX
KOPMOBBIX PECYpCOB WM TpeoOIajaHus IyCTHIHHBIX W
MTONYITyCTHIHHBIX TacTOmi (Oomee 21 MuH Ta), a TaKxke
HE00XOAMMOCTH TOBBIIICHHS TIPOTYKTHBHOCTH MECTHBIX
IOpOJl OCOOCHHO AaKTYalbHOW CTAaHOBHTCS 3ajada
CCJICKIIMOHHOTO OOHOBJICHUST TOrooBesi. C  yuéTom
KJIUMAaTHYECKUX OCOOCHHOCTEH CTpPaHbl M PHIHOYHBIX
TpeOOBaHUI CO37aHKE HOBBIX, 00JICe MPOAYKTHUBHBIX U
YCTOMUYUBBIX MOPOJ] OBEIl MPUOOPETACT CTPATErHYCCKOE
3HaueHue. I{eapi0 HACTOSIIEro HCCIEIOBAHMS SBIISAIICS
BCCCTOPOHHMI aHaJIW3 COCTOSIHUS OBIICBOJCTBA B
V30ekncrane, a Takxke O00O0OIIEHHE HaHHBIX O
CEJICKIIMOHHOW paboTe M0 CO3JJaHUI0 HOBOTO 3aBOICKOTO
TUTA KYPIIOYHBIX OBEI MSCO-CATBHOTO HATPABICHHUS
MPOAYKTUBHOCTH, MOJNYYCHHOTO ITyTEM CKPEUIMBAHUS

JUKalilapuHCKOM W ruccapckod mnopond. B xonme
HCCIICIOBAHUS ObLIH HCIOJIb30BaHbI METO/IbI
HAIIPaBJICHHOTO 3aBOJICKOTO CKpEUIUBaHUs, OTOOpa u
noabopa, a TaKXKe KOMILJICKCHOM OIICHKH

300TeXHUYECKUX TMokazareneil. CeneknuoHHas paboTa
npoBoaunach B 2009-2022 rr. B ycnoBusix (epMepcKux
XO3SICTB M HAy4HbIX YUYPEXKJIEHUHM TOPHBIX U
MpPEATrOpHBIX PEruoHOB. B pe3ynbrare omucaH HOBBIN
TUI OBell — «AKgacaiiy, oduIHaTBHO

HCEMUUIKEHOUKMEPU HCAHA OHY2YY KOPYHYUY

AHHOTALMSA

O30cKcTaHaa KOW YapOadbUIBITBl  arpapjblKk CEKTOPIIO0
NJBIHKB  OPYHIAPIBIH OWPHH 93JIEHT JKaHa Mal
4apOavbLUIBITBIHBIH MaaHUIYYy Oysarsl 0Oyn caHajar — 3T
(xoif 3TH), )KYH KaHa KapakyJl eHAYpYY. UeKTenreH TorT
pecypcTapbl, OmoHI0N 3¢ 21 MIIH TeKTapaH amibIK 4o
JKaHa JKapbhIM 49ell JKaHBITTapAbIH YCTOMIYTY MIAPTHIHIA,
KEPTHIINKTYY ~ MOPOJANAPABIH  MPOAYKTUBAYYTYTYH
JKOTOPYJIATyy  3apbUIYBUIBITBEI  TYYJar. OnKeHYH
KJIMMATTBIK ©3rOUYeYKTOPYH jKaHa 0a3ap/blH TajJanTapbiH
ICKE allyy MEHEH, JKaHbl, JKOTOPKY OHIYPYMIYY >XaHa
TYPYKTYy KOH TIOpPOAajaphlH TY3YY CTPaTErHsIbIK
MaaHwure 33. byn usmineenyH mMakcaTel — ©30¢KCTaHIarbl
KOW 4apOaublIbITBIHBIH a0aJIbIH ap TapanTyy TaJloo XkKaHa
9T-Ccajo0 OArbITHIHIATHI JKAHBI 3aBOJIYK KYpPHOUTYK KOU
mopona THOWH Ty3yyre OarbITTairaH —CeNeKIHsIIBIK
HIITEPINH KBIHBIHTHIKTAPEIH JKAIIBLIO0 OONYIT caHaaT.
W3unpneene 3aBomyK OarbITTairaH aprBIHIANITHIPYY,
TAaHI0O JKaHa KypaKTOO BIKMalaphl, OMIOHIOH 3Ie
300TEXHHUKAJBIK KOPCOTKYUTOPAY KOMILIEKCTYY ©aaioo
kongonynrad. Cenexkuunsuibik utirep 2009-2022-xbpu11apsl
TOOJTYY JKaHa TOO 3TEKTePH aMaKTapbIHAArbl (hepMepIuK
yapbanapia jkaHa WINMHAH MeEKeMelepAe >XYpPry3yJreH.
Hareribkama 2024-KpuTel  pacMHi  TYpP® KaTTalTaH
(matent Ne ZAP 34) “Akuacaii” aTTyy >KaHbl KO THOH
CYpPOTTOIreH. byn TUNTErH Mainaap TYPYKTYYy MKOTOPKY
KOPCOTKYUTOPY KOPCOTOT: achll TYKYM KOYKOPJIOPAYH
tupyy canmarsl 120-140 xr, xouxkopiaopayky 100 xr ra
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3apeructpupoBaHblii B 2024 rony (mateHt Ne ZAP 34).
JKuBOTHBIE 3TOrO THHA JEMOHCTPUPYIOT YCTOWYMBO
BBICOKME IIOKa3aTeNW: JKMUBas Macca IUIEMEHHBIX
6apanoB nocturaet 120-140 kr, oBremarok — 1o 100 xr,
yro Ha 20-25 % mpeBbIIAeT MapaMeTpbl HCXOIHOU
nopobl. Beicokast ’KHM3HECTIOCOOHOCTh, CKOPOCIIENOCTS,
yCTOﬁ‘II/IBOCTL K KIIMMAaTU4YC€CKHUM Harpyskam u
CTa0MJIBHOCTh  HACJENyeMbIX  MPU3HAKOB  JICNAIOT
JITAaHHBIM TUI HEHHBIM CEJIeKIMOHHBIM pecypcoM. K 2022
rogy Obuto  cOpMHpPOBaHO  IUIEMEHHOE SO
ymcneHHocTh0 5100 ronos. IlpakTudeckas 3HaYUMMOCTh
HCCIIeIOBAHMS 3aKJIF0YAeTCs B pacimpeHun
TEHETHYIECKOTO MOTEHIMAa OTEYECTBEHHOT'O
OBIIEBOJICTBA W (OPMHUPOBAHUHN HAYIHOH 0a3bl IJIS €ro
YCTOIYUBOTO Pa3BUTHUS B YCIOBHIX Y30eKHUCTaHA

Knwouegvie  cnosa.  cenekums;  1OpoJa;  OBIBL
MIPOLYKTUBHOCTb; CMYIIIKa; THII

YeHHH JKeTeT, Oyl KOPCOTKYUTOep OamITanKel IMOpoaagaH
20-25% xoropy. JKoropky Xamooro XeHIeMAYYIYK,
9pTE KETHIYY, KINMATTBIK KaTaaJABIKTapra TypYKTYYIyK
KaHa TYKyM KaiTanoody GenruaepauH CakTajbImbl — Oyl
TUOTH Oaalryy CeIeKIMSIIBIK pecypc Keuiat. 2022-Kbuira
Kaparta OyJI OPOJaHbIH ackul TYKyM simpocy 5100 Garka
JKeTTH. V3WINeeHYH IpPAaKTUKAIblK MAaaHUCU — YJIYTTYK
KoM ‘IaPGa‘II)IHI)IFI)IHI)IH T'CHCTUKAJIBIK NOTCHIIMAJIBIH
KEHEWTYy »aHa ©O30eKCTaHIbIH MIAPTHIHAA TYPYKTYY
OHYKTYPYY YUYH WIMMUI 6a3a Ty3yy

Aukety  ce30ep:  cenekuus;  IOponxa;  KOWIIOp;
MIPOLYKTUBAYYIYK; KapaKyJl; TUI
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Introduction

In the context of the transformation of Uzbekistan’s agricultural sector, the development of
sheep farming as a sustainable source of meat and wool products is of particular importance. The
limited productivity of traditional breeds, unstable forage supply, and climatic vulnerability of
pastures require a revision of approaches to breed development. The need to create specialised
genotypes capable of ensuring stable economic performance in extreme conditions determines the
scientific and practical importance of conducting a comprehensive analysis of the state and breeding
achievements of the industry.

The study by A.K. Abdurasulov et al. (2024) reviewed the situation with the conservation and
use of the gene pool of farm animals in the Kyrgyz Republic. The researchers noted that after the
sovereignisation of the country, livestock numbers significantly decreased, feeding and maintenance
conditions worsened, and breeding work weakened. Despite the presence of more than 20 breeds
and populations with valuable adaptive qualities, effective conservation measures have been
extremely limited. The researchers emphasised that the issues of breeding work in the conditions of
pasture husbandry have been studied in fragments, and the adaptive potential of existing breeds has
not been sufficiently disclosed. The present study aims to fill these gaps by analysing breeding
strategies and evaluating a new type of fat-tailed sheep created in Uzbekistan.

The study by N.R. Ruzibaev et al. (2023) analysed the effectiveness of using frozen seed from
breeding rams in artificial insemination. The results showed that the lambs produced by this method
significantly outperformed their peers in terms of body weight at various stages of growth — from
birth to 1.5 years of age. It was also revealed that winter cattle provides higher live weight
indicators compared to spring. The researchers confirmed the high efficiency of using the gene pool
of valuable producers and emphasised the importance of optimising the timing of insemination and
lambing to increase the economic productivity of meat and wool sheep.

V. Fedorov et al. (2025) presented an assessment of the meat productivity of mongrel rams
obtained by crossing the Texel meat breed with Soviet Merino and Edilbay ewes. A significant
increase in slaughter weight, pulp yield, and meat yield ratio was found in crossbred animals
compared with purebred counterparts. There was also an improvement in the fatty acid composition
of meat, which indicates a high biological quality of the products. The researchers emphasised the
effectiveness of hybridisation as a method of increasing sheep meat productivity and focus on the
prospects for its introduction into production practice. This study confirmed the feasibility of
developing and using new genotypes capable of ensuring sustainable production of high-quality
mutton in the context of the transformation of the agricultural sector.

N. Bobokulov et al. (2021) analysed the meat productivity of Karakul and pasture sheep of
various ethological types. The researchers noted their ability to maintain high productivity in hot
climates, sparse vegetation, and limited access to green fodder. The presented data on live weight,
slaughter yield, chemical composition of meat and diet confirmed the high biological value of these
breeds. The study highlighted the importance of preserving and using the local gene pool in sheep
farming sustainable development programmes.

A similar institutional and economic situation was considered by B.A. Akhmedov (2024),
focusing not so much on productive qualities as on the institutional and economic aspects of the
development of sheep farming in Uzbekistan. The researcher noted that due to reforms,
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privatisation and the creation of farms, the country has made significant progress in the production
of karakul products and strengthening the export potential of the industry. The existing problems
were highlighted, including lack of resources, weak infrastructure, and unstable water supply to
pastures. Thus, if the study by N. Bobokulov et al. focused on the biological and technological
characteristics of the breeds, B.A. Akhmedov revealed the macroeconomic and managerial context
of the industry’s development, emphasising the need for government support and sustainable
institutional mechanisms.

In 2020, Uzbekistan initiated a state programme for the development of the karakul industry
based on the cluster model. According to the Presidential Decree of September 2, 2020, specialised
clusters were created in the pasture areas of the country from 2020 to 2021, focused on breeding
small cattle, forming a feed base, and organising a full production cycle — from slaughter to the
release of finished products (A cluster for the development of karakul breeding..., 2020).
Cooperation with research institutes, subsidisation of infrastructure modernisation, and drilling
costs, and measures to stimulate employment were envisaged. This programme is aimed at the
efficient use of natural resources, increasing the productivity of Karakul sheep and strengthening
the economic sustainability of the sheep industry. However, despite some successful examples of
selective breeding and the results of hybridisation, the following unresolved problems have been
noted in the literature: the lack of systematised and nationally recognised adaptive meat and fat
breeds, the lack of long-term studies of genotype stability, and the gap between government
programmes and their practical implementation.

The purpose of this study was a comprehensive critical analysis of the current state of sheep
breeding in Uzbekistan and the systematisation of data on breeding activities for the development of
an adapted meat and fat type of sheep. The objectives of the study were the following:

« to analyse government initiatives and their impact on the industry;
« to characterise contemporary preferred breeds and pasture farming conditions;

« to synthesise information about the productive, exterior and reproductive characteristics of a
new type of sheep obtained by crossing the Jaydari and Hissar breeds and identify gaps in existing
breeding practice.

Materials and Methods

Research subjects. The present study was conducted on the territory of the Republic of
Uzbekistan, covering various natural and climatic zones, including Tashkent, Namangan,
Kashkadarya, and Surkhandarya regions. The main focus was on the mountainous and foothill areas
of the Tashkent region, in particular, on farms and breeding enterprises of the Akhangaran region.
These territories are characterised by a temperate continental climate with pronounced seasonality:
cold winters, warm summers, and variable humidity significantly affect the productivity of farm
animals. The main sheep breeds bred in the republic were included in the study.

» The Jaydari breed is a local breed, created under conditions of folk breeding, is highly
resistant to extreme climatic conditions and retains productivity with year-round grazing.

* The Hissar breed is a large meat and fat breed known for its high precocity, slaughter yield,
and endurance.
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» The Akchasoi type is a new population obtained by crossing the Hissar and Jaydari breeds.
It has improved indicators of meat and fat productivity and adaptation to the conditions of
Uzbekistan.

* The study also included separate groups of Karakul, semi-fine-fleeced meat-wool, and
Edilbai sheep breeds.

Farms of various forms of ownership were considered as objects of research: private farms,
state-owned breeding enterprises, and personal farmsteads. This choice ensured the
representativeness of the sample and allowed considering the specifics of sheep farming in different
regions of the country.

The period and conditions of the study. Field and laboratory studies covered the time
period from 2009 to 2023, which provided an opportunity to assess long-term trends and the impact
of seasonal factors on sheep productivity. The studies were conducted year-round, considering
seasonal changes in feeding, housing, and the physiological condition of the animals.

The climatic conditions of the mountainous and foothill zones are characterised by significant
temperature fluctuations, an average annual temperature of +10...+15°C, dry summers and cold
winters, which have a direct impact on fattening, reproduction, and wool productivity. In desert and
semi-desert areas (breeding of the Karakul breed), low humidity, poor food supply, and extreme
temperatures were observed, requiring high adaptability of animals.

Methods of data collection and analysis. The following methods were used to
comprehensively cover all aspects of productivity and breeding work:

« Analysis of official statistics — data from the Agency of Statistics under the President of the
Republic of Uzbekistan (National Statistics Committee..., n.d.), Ministry of Agriculture of the
Republic of Uzbekistan (n.d.), and farm reporting forms, in particular, Form 1-FH “Report on the
activities of a farming enterprise” (2023).

* Field observations — visual inspection of the herds was carried out, assessment of the
conditions of keeping, feeding structure, and general condition of the animals.

» Documentary analysis — stud charts, veterinary records, and production reports were studied.
Additional information about breeding work and the state of the industry was obtained based on
reporting materials from the Akhangaran Department of the Scientific Research Institute of Animal
Husbandry and Poultry (Ruziboyev, 2024).

Assessment of animal productivity. Sheep productivity was assessed in the following areas:
body weight was measured using certified scales, and the body mass index was additionally
calculated to characterise fatness and physical condition. Wool productivity was determined by
annual shearing, subsequent sorting, and quality assessment in accordance with state standards.
Meat productivity — slaughter yield, fattening coefficients, weight gain per feed unit were
calculated. Sheepskin productivity was assessed by the structure, density, and quality of the
sheepskins in accordance with commaodity standards.

Methods of breeding work. Breeding activities were based on the principles of selection and
selection of breeding animals based on the following characteristics: body weight, growth rate, fur
quality, fertility (Kolosov et al., 2020). Interbreeding schemes were used, including the
development of a new type of Akchasoi sheep based on the Jaydari and Hissar breeds, which
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allowed obtaining genotypes with improved meat and fat productivity and adaptation. The genetic
potential was assessed by analysing the heritability of economically useful traits and comparing
generations by exterior and productive parameters.

Ethical norms and standardisation. All stages of the study were carried out in accordance
with the current legislation of the Republic of Uzbekistan in the field of veterinary medicine and
animal protection, and with international standards for the humane treatment of animals. Special
attention was paid to minimising stress in animals during manipulation and ensuring proper
conditions of maintenance in experimental farms. The products and parameters of the animals were
evaluated in accordance with national meat and wool quality standards (Decree No. UP-5995,
2020).

Results

The current state and genetic structure of sheep breeding in Uzbekistan. According to the
Agency of Statistics of the Republic of Uzbekistan for 2025, in all categories of farms in the
country, there were over 14.3 million units of cattle, 24.5 million units of sheep and goats, and
approximately 106 million units of poultry. Animal husbandry in Uzbekistan is based primarily on a
pasture system covering 21.1 million hectares of natural land, of which 4.4 million hectares (21%)
are in mountainous and foothill areas, and 16.6 million hectares (79%) are in desert and semi-desert
plains. There are 15.8 million hectares of pastures at the disposal of territorial pasture farms
subordinate to the Committee for the Development of Veterinary Medicine and Animal Husbandry,
the remaining 7.2 million hectares are under the jurisdiction of the forest fund and other
organisations. The republic breeds the Jaydari, Karakul, Hissar, semi-fine wool meat breed, and
partially Edilbai sheep breeds. The breeding of fat-tailed meat breeds is carried out mainly in
mountainous, foothill and semi-desert regions, while the Karakul breed dominates in desert and
semi-desert zones.

The Government of Uzbekistan has provided incentives for the import of farm animals from
abroad and their cultivation, the creation of a solid feed base, and the production of livestock
products (Recent agricultural growth in Uzbekistan: Assessment and forecast, 2020). This allowed
developing a stable Uzbek breeding base, improving the economic benefits of existing breeds
through the introduction of the latest technologies in genetics, breeding and reproduction, and
creating new types and breeds resistant to local climatic conditions, reducing dependence on
imported breeding products.

The Jaydari (in Persian — local) sheep breed was created in Uzbekistan for several thousand
years in folk breeding, is well adapted to breeding in mountainous and foothill regions of the
republic and is considered one of the leading breeds in terms of the number of animal units (Fig. 1).
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Figure 1. Sheep of the Jaydari breed
Source: N.R. Ruziboyev et al. (2019)

Jaydari sheep differ from other sheep breeds in that they are well adapted to environmental
conditions (rainy, snowy, and wet cold) and have the potential of their high genetic potential for
productivity in year-round pasture conditions. In terms of meat and fat productivity, they are
inferior to the Hissar breeds. A distinctive feature of this breed of sheep is their short legs and
elongated body. Most sheep are hawk-nosed, have a long head and long ears. The predominant
colour is black, but brown, red, and grey sheep are also found. Live weight of ewes is
approximately 75 kg, rams — 100 kg, wool yield from ewes — 2.0-3.0 kg, from rams — 3.0-4.0 kg,
coarse wool, used for making coarse cloth, felt, etc.

The Hissar sheep breed is one of the leading meat and fat breeds peasant farms in Tajikistan
and widely distributed in the republics of Central Asia, including Uzbekistan (especially in the
Surkhandarya and Kashkadarya regions). The breed is well adapted to mountainous and foothill
areas, which allows it to be kept in pasture conditions all year round due to the high digestibility of
feed by lambs and the rapid growth of young animals (Fig. 2).
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Figure 2. Sheep of the Hissar breed
Source: N.R. Ruziboyev et al. (2019)

Hissar rams are distinguished by their large live weight — adults weigh an average of 130-140
kg, and record specimens reach 170-188 kg. Ewes weigh about 80-85 kg, while productive animals
reach 90-95 kg. The weight of the fat tail varies from 18 to 20 kg, and in some individuals reaches
30 kg or more. The live weight of rams at the age of 1.5 years is approximately 96 kg, and ewes —
49 kg. Externally, Hissar sheep are characterised by a powerful, strong physique with well-
developed muscles and bones. The average height at the withers in rams reaches 87 cm, in ewes —
79 cm. The body length is 85 cm and 75 c¢cm, respectively, and the chest depth is about 35 cm. The
body is strong, with a wide back and a straight line along the top, a wide croup, and a deep chest.
Due to their strong limbs and well-developed muscles, Hissar sheep are perfectly adapted for long-
distance transitions between pastures. Thus, the Hissar breed is a large and productive meat and fat
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breed with high adaptation to mountainous conditions and extensive pasture management, which
makes it an important resource for animal husbandry in the region.

The Karakul sheep breed was created in Uzbekistan as a result of long-term folk breeding
aimed at adapting animals to local climatic and economic conditions. There are several colour types
in the breed, among which black, sur, and blue colours dominate (Fig. 3). Of particular importance
is the sur colour, which is characterised by high quality wool and is highly valued on the market. In
addition, the breed includes several regional types, such as the Karakalpak, Bukhara, and
Surkhandarya, each of which is characterised by certain morphological and productive features
reflecting adaptation to the conditions of specific areas.

Figure 3. Karakul sheep breed
Source: N.R. Ruziboyev et al. (2019)

The period of effective use of black sheep in economic conditions is on average 6-7 years,
however, if high standards of care and feeding are observed, individuals can be exploited for up to
12 years. The biological maturity of Karakul sheep occurs at the age of approximately 1.5 years.
The breeding herd was characterised by high fecundity — there were an average of 110-120 lambs
for every 100 animals, which indicates the effective reproductive ability of the breed. The most
productive period of black sheep is between the ages of 3 and 6 years.

Adult Karakul rams had an average live weight in the range of 60-75 kg, while the weight of
ewes was 42-50 kg. Newborn lambs were characterised by a weight of 4.0-4.5 kg in females and
4.5-5.0 kg in males. Black sheep accounted for 75-80% of the livestock, blue — 13-17%, sur-
coloured sheep — 5-7%, and other colours — approximately 3%, reflecting the genetic and
phenotypic variability within the breed (Khatamov, 2021).

In 1976, researchers from the Scientific Research Institute of Animal Husbandry and Poultry
Breeding created the Uzbek meat and wool breed group (Fig. 4). This breed group is characterised
by a set of economically useful traits, among which are precocity, large body size, high frost
resistance, and a uniformly high appetite and the ability to effectively digest large amounts of feed.
These features ensure a high degree of conversion of feed into products, which is an important
factor in the economic efficiency of animal husbandry.
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Figure 4. Meat and wool sheep
Source: N.R. Ruziboyev et al. (2019)

According to the measurements, the live weight of lambs at birth averaged 4.93 kg for rams
and 4.10 kg for ewe lambs. At the age of 4-4.5 months, the weight of the ram lambs reached 30.5
kg, and the ewe rams — 28.4 kg. Adult breeding rams were characterised by a live weight in the
range of 80-100 kg, while the weight of female ewes was 50-55 kg. The obtained indicators show a
good potential of the breed group in terms of meat productivity while maintaining satisfactory wool
quality, which is conditioned by a balanced genotype and adaptation to the climatic conditions of
the region.

Breeding work on the creation of a new type of fat-tailed sheep “Akchasai”. After
describing the sheep breeds existing in Uzbekistan, it should be noted that in the period from 2009
to 2024, significant scientific and practical successes in the field of sheep breeding were achieved in
the republic. As part of a focused 15-year breeding work carried out by specialists from research
institutions and breeding farms, new inbreed types and populations of sheep have been developed,
adapted to the conditions of pasture keeping in arid and mountainous regions. One of these
achievements was the creation of a new type of fat-tailed sheep, “Akchasai”, characterised by
improved meat and fat productivity, high viability, resistance to temperature fluctuations, and
effective use of feed in conditions of extensive maintenance. Since 1991, the following significant
results have been achieved in Uzbekistan in the field of agriculture and animal husbandry:

1. 13 factory types of Karakul sheep have been created at the Scientific Research Institute of
Karakul Breeding and Ecological Deserts.

2. On the basis of the Akhangaran branch of the institute, an educational and experimental
farm has been established, provided with pasture and rain-fed lands.

3. Artificial insemination of Uzbek semi-fine-wool meat-wool ewes using frozen ram semen
imported from abroad was introduced for the first time.

4. A new type of “Fargona-Rishton-Dasht” was created and patented to increase the
productivity of fat-tailed sheep.

5. In order to preserve the gene pool and increase productive qualities, Angora goats from
Turkey, downy goats from Russia, and Bayad sheep from Mongolia were imported into the country
in 2024.



Becmuux Owl’yY. Cenvcroe xo3siicmeo: azponomus, eemepurnapus u 30omextust, Ne2(11)/2025

6. Based on the crossing of local breeds with Hissar sheep and long-term breeding, a new
factory type of meat-fat sheep, “Akchasai”, was bred. In 2023, a patent application was filed for the
new type, and in 2024 it was officially approved by the Board of the Ministry of Justice of the
Republic of Uzbekistan (No. ZAP 34 dated April 4, 2024).

The stages of creation of the Akchasai factory type. The initial stage (2009-2013).
Breeding work began in 2009 with the import of Hissar rams from the Surkhandarya region. The
research was conducted in the farms “Kyzyl Bour” and “Kholturaecv Oybek KHM” in the
Akhangaran district of the Tashkent region. Two rams were used as progenitors: No. 04207 — was
characterised by early maturity and satisfactory indicators of meat and fat productivity; No. 10455 —
was characterised by a high level of meat and fat productivity. The initial factory crossbreeding was
carried out with local Jaydari ewes. The offspring of the first generation (F1) were repeatedly
crossed with purebred Hissar rams (Rakhimov, 2023).

Development of the line (2014-2017). The offspring of the second generation (F2), obtained
as a result of selection and breeding of desirable individuals, were bred “inbreed”. The development
of flocks with up to % Hissar blood was ensured. The main selection criteria were meat and fat
characteristics, viability, and exterior features.

Completion of breeding (2018-2021). The breeding work carried out helped to stabilise the
characteristics and create breeding herds of a new factory type with a high degree of consistency.
Individual selection and breeding allowed consolidating inherited qualities. Further work was aimed
at expanding the number of animals with pronounced genetic potential.

By 2022, the number of breeding stock of a new type of fat-tailed sheep has reached 5,100
units. Of these, 105 were breeding rams involved in the development of the next generation and the
consolidation of target productive traits. In addition, there were 235 breeding rams in the herd,
designed to replace producers and maintain the genetic potential of the population. The breeding
stock consisted of 3,160 ewes, which ensured sustainable reproduction. A significant part was also
made up of 1,600 breeding yearlings, selected for further breeding and improvement of the breeding
core. These data reflect the achieved level of breeding and the scale of breeding work to create a
new type of sheep (Table 1). The productivity, exterior, and reproductive properties of this new type
of livestock, including viability, remain unchanged even after many years.

Table 1. Live weight of sheep of the new Akchasai type and Jaydari breeds

No. Indicators Akchasai type Jaydari, kg |Difference,
Average Record holder, kg
kg kg

1 Breeding rams 90-120 140-180 70-90 20-30

2 Ewes 60-75 80-100 50-55 10-20

3 Breeding rams (1.5 years old) for 70-80 80-110 55-60 15-20
the replacement stock

4 Breeding ewes (1.5 years old) for 45-60 65-75 35-45 10-15
the replacement stock

5 5-month-old ram lambs 40-50 50-60 35-40 5-10

6 5-month-old ewe lambs 35-45 45-55 30-35 5-10

7 Ram lambs at birth 5.5-6.0 7.0-9.0 5.0-5.5 0.5

8 Ewe lambs at birth 5.0-5.5 6.0-7.0 4.5-5.0 0.5

Source: created by the authors

Based on the data presented in Table 1, it can be concluded that the new Akchasai type of
sheep has a significant advantage over the Jaydari breed in terms of live weight in all sex and age
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groups. This gap is especially pronounced in adult animals: the live weight of breeding rams of a
new type varies between 90-120 kg, and in record holders it reaches 140-180 kg, while in Jaydari
analogues it is only 70-90 kg. The difference in the average weight of breeding rams reaches 20-30
kg, which indicates significant breeding progress in increasing live weight.

A similar trend is observed among ewes, where the live weight of the new type of animals is
60-75 kg, with record values up to 100 kg, while the Jaydari breed is only 50-55 kg. The young
animals also have significant advantages. For example, 1.5-year-old breeding rams had an average
weight gain of 15-20 kg compared to Jaydari sheep, and 10-15 kg for ewes. There was also a
positive trend in young animals at the age of 5 months. The new type of ram lambs weighs 5-10 kg
more than the Jaydari ones, and the ewe lambs weigh — 5-10 kg more. Even at birth, the weight of
rams and ewes of the Akchasai type was 0.5 kg higher than that of their counterparts.

Thus, it can be argued that the development and introduction of a new type of fat-tailed sheep
“Akchasai” (Fig. 5) allowed obtaining more highly productive animals with not only increased live
weight, but also better genetic potential. A 20-25% increase in weight compared to the base breed
demonstrates the effectiveness of the breeding work carried out and the substantiation for breeding
a new type in Uzbekistan.

Figure 5. Breeding rams and ewes of the Akchasai type
Source: obtained by the authors

The presented data clearly demonstrate that the new Akchasai type of fat-tailed sheep is
significantly superior to the Jaydari breed in all key indicators of live weight, which is confirmed by
both tabular materials and visual characteristics in the figure. Breeding measures implemented
within the framework of interbreeding using the Hissar gene pool helped to obtain a highly
productive type with pronounced meat and fat characteristics, good adaptation to pasture conditions,
and stable reproductive ability. However, along with the results achieved, certain gaps remain in the
system of selection and evaluation of breeding material, in particular, insufficient digitalisation of
breeding records, limited genomic assessment of breeding value, and weak integration of local data
into national databases. Using the genetic potential of the Hissar and Jaidari breeds to create highly
productive lines requires further scientific development of methods to increase the heritability of
productive traits, improve selection technology, and formalise breeding programmes. Thus, the
results of the analysis not only confirm the prospects of the new type of sheep, but also indicate the
areas of further scientific research and institutional improvements in the industry.

Discussion

The conducted research devoted to the characteristics of a new type of sheep, obtained on the
basis of the Hissar and Jaydari breeds, allowed systematising information about the breeding
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process, the conditions of pasture maintenance, and the productive features of the crossed livestock.
However, a full scientific assessment of the results requires their comparison with similar studies
conducted by other researchers in the field of genetics, animal husbandry, and sheep breeding.

A.A. Urimbetov & G.K. Amanova (2021) examined the ethological and biological features of
Karakalpak sur Karakul sheep bred in the new northern territories of Karakalpakstan, considering
the influence of local environmental conditions on the productivity of animals and their offspring.
The researchers found that adaptation to natural and climatic factors, such as aridity and sudden
temperature fluctuations, plays a key role in the development of high productive qualities and
stability of the herd. These conclusions coincide with the results of the study of a new type of fat-
tailed sheep “Akchasai”, which was created in conditions of extreme pasture ecosystems. In both
cases, the importance of behavioural adaptation and resilience as an important selection criterion is
emphasised. However, unlike the Karakul breed, where the main focus was on fur quality and
survival, the Akchasai study shifted its focus to meat and fat productivity and reproduction,
reflecting differences in breeding priorities due to economic tasks.

R.U. Turgunbaev & Y.F. Sultanov (2021) investigated the growth rates of fat-tailed sheep of
various breeds, including Jaydari and Hissar, in Karakalpakstan. Significant fluctuations in the live
weight gain of lambs were revealed depending on age, feeding level, and external factors. Special
attention was paid to the lambs of the Hissar breed, which demonstrated the highest rates of both
absolute and average daily growth. The data obtained confirmed the high productivity of the Hissar
breed with extensive maintenance on pastures. These conclusions are consistent with the results of
the present study, where selection based on growth rates and meat productivity played a key role in
the development of a new breeding type, emphasising the importance of monitoring gains at early
stages and adapting feeding to the genetic potential.

The study by Sh.T. Rakhimov (2023) analysed the growth rates of fat-tailed sheep, including
the Jaydari and Hissar breeds and their hybrids, raised in Karakalpakstan. It was noted that against
the background of a decrease in global demand for wool, interest in the meat and milk sector is
increasing, which increases the importance of breeds with intensive and stable growth. The analysis
of the average daily and absolute increments confirmed the advantage of the Hissar breed lambs.
The results are similar to the conclusions of R.U. Turgunbaev & Y.F. Sultanov (2021), however,
this study emphasised the large variability of growth depending on feeding, which indicates the
importance of technological conditions along with genetics in breeding new types of sheep.

The study by S. Robinson (2020) on livestock production in Central Asia highlighted the
impact of sector fragmentation, winter feed shortages, and limited access to pastures on production
efficiency, especially in Uzbekistan. These conclusions are confirmed by the data on the creation of
a new type of sheep “Akchasai”, the breeding of which was aimed at improving adaptive and
productive qualities in conditions of limited feed resources. The need to move from extensive to
more organised and sustainable animal husbandry, noted by S. Robinson, is consistent with the
objectives of this study, where the emphasis is on genetic stability, early maturity and high meat
productivity, increasing economic efficiency with a lack of external support.

The results presented by B.Y. Ataybekov et al. (2024) confirmed the high meat productivity
of the Hissar breed in southeastern Kazakhstan, where a slaughter weight of 17.5 kg and a carcass
yield of 78.3% were recorded during the slaughter of 4-month-old lambs. These data emphasise the
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breeding value of the Hissar breed and strengthen the scientific substantiation for its use as a parent
breed in the development of a new sheep breeding type “Akchasai”. Thus, the indicators serve as an
empirical confirmation of the productive advantages of the Hissar breed and are consistent with the
purpose of the study.

The study by K.T. Basitov et al. (2024) applied objective statistical methods, including
analysis of variance, to assess the heritability of key productive traits of meat breeds of sheep, such
as body weight and wool vyield. The results obtained confirmed the significant genotypic
conditionality of these traits, which is consistent with the methodological approach of this study.
Despite the fact that the paper mainly deals with Merino breeds, the proposed approach to the
analysis of the heritability and breeding value of traits is universal and can be applied to the breeds
of the Hissar group and the new type of fat-tailed sheep “Akchasai”. In addition, the geographical
region of the study, the south-east of Kazakhstan, has similar climatic and pasture conditions with
the regions of Central Asia, which increases the relevance and practical significance of these results
for the studied sheep population.

Thus, a comparison of the data obtained with the results of similar studies helped to
objectively assess the breeding significance of the new type of Akchasai sheep in comparison with
the original breeds. The high productive potential and adaptive qualities inherited from the Hissar
and Jaydari breeds have been confirmed, which ensures the prospects for further breeding of a new
type in the conditions of pastoral animal husbandry in Central Asia.

Conclusions

The purpose of the study was to create a new type of fat-tailed sheep of meat and fat
production, combining the best qualities of the Hissar and Jaydari breeds. As part of the work,
methods of in-breed selection, crossbreeding, evaluation of productive indicators, and analysis of
the adaptive abilities of animals in conditions of pasture keeping in Uzbekistan were used. The
parameters of growth, reproduction, meat productivity, and adaptation were studied, which allowed
a reasonable approach to breeding a new type of sheep.

As a result of many years of breeding work, a new highly productive type of fat-tailed sheep,
Akchasai, has been created, characterised by high growth rates, good meat and fat productivity and
resistance to extreme climatic conditions. As part of the breeding, special attention was paid to
preserving desirable genetic traits, accelerating ontogenesis, and increasing the reproduction rate.
The materials submitted to the Agency of Intellectual Property attest to the completion of the
primary breeding stage and the readiness to consolidate the new type as an innovative genetic
resource. The development of an electronic breeding data accounting system and proven selection
and selection methods ensure the sustainable development of a new trend in sheep breeding.

The results obtained confirm the achievement of all the tasks set and the validity of the chosen
breeding strategy. Breeding a new type of sheep opens up prospects for increasing the productivity
of the industry, reducing dependence on imported genetic material, and improving the food security
of the region. In the future, an in-depth study of the biological features of Akchasai at the
interregional level is required, including monitoring the sustainability of productive traits in the next
generations, which will provide a reliable scientific and practical basis for the expanded
introduction of a new type in Uzbek farms.



Becmuux Owl’yY. Cenvcroe xo3siicmeo: azponomus, eemepurnapus u 30omextust, Ne2(11)/2025

References

[1] A cluster for the development of karakul breeding is being created in Uzbekistan. (2020,
September). Retrieved from https://www.uzdaily.uz/en/a-cluster-for-the-development-of-karakul-
breeding-is-being-created-in-uzbekistan/.

[2] Abdurasulov, A.K., Attokurov, K.Sh., & Muratova, R.T. (2024). Preservation and rational
use of the animal gene pool as an important task of livestock breeding in Kyrgyzstan. In
Proceedings of the international scientific and practical conference “Actual problems of livestock
development, modern methods and development prospects” (pp. 38-42). Tashkent: Zenodo. doi:
10.5281/zen0do.13847998.

[3] Akhmedov, B.A. (2024). The state and challenges of sheep farming in Uzbekistan. Web of
Agriculture: Journal of Agriculture and Biological Sciences, 2(10), 102-105.

[4] Ataybekov, B.Y., Prmanshaev, M., Chortonbaev, T.D., Bekturov, A., & Shergaziev, U.A.
(2024). Meat productivity and interior features of fat-tailed coarse wool lambs in the south-east of
Kazakhstan. In International conference scientific and technological development of the agro-
industrial complex for the purposes of sustainable development (STDAIC-2023) (83, article number
01006). Bristol: IOP Publishing. doi: 10.1051/bioconf/20248301006.

[5] Basitov, K.T., Prmanshaev, M., Chortonbaev, T.D., & Bekturov, A. (2024). Heritability of
breeding traits in meat breeds of sheep of different origin in the south-east of Kazakhstan. In
international conference scientific and technological development of the agro-industrial complex for
the purposes of sustainable development (STDAIC-2023) (83, article number 01004). Bristol: I1OP
Publishing. doi: 10.1051/bioconf/20248301004.

[6] Bobokulov, N., Khatamov, A., Abduzoirova, D., Yusupov, A., Urimbetov, A., &
Olmasov, B. (2021). Meat productivity of sheep in Uzbekistan and its relationship with different
factors. Ural Environmental Science Forum “Sustainable Development of Industrial Region”
(UESF-2021), 258, article number 04020. doi: 10.1051/e3sconf/202125804020.

[7] Decree No. UP-5995 “On Additional Measures to Ensure Compliance of Quality and
Safety Indicators of Agricultural Products with International Standards™. (2020, May). Retrieved
from https://surl.li/uexhhw.

[8] Fedorov, V., Gekhaev, R., Fedyuk, V., & Gekhaev, B. (2025). Meat productivity of cross-
bred rams in comparison with pure-bred animals of the original breeds on the maternal line. In IV
international conference on improving energy efficiency, environmental safety and sustainable
development in  agriculture  (EESTE2024). Les Ulis: EDP  Sciences.  doi:
10.1051/bioconf/202516001020.

[9] Form 1-FH “Report on the activities of a farming enterprise”. (2023). Retrieved from
https://surl.li/wjsatu.

[10] Khatamov, A.Kh. (2021). Meat productivity of Karakul sheep in Uzbekistan.
International Journal of Discoveries and Innovations in Applied Sciences, 1(6), 153-155.

[11] Kolosov, Yu.A., Degtyar, A.S., Aboneev, V.V., Marchenko, V.V., Vasilenko, V.N.,
Kavardakov, V.Ya., & Kaidalov, A.F. (2020). Utilising the potential of intensive sheep breeds to
increase sheep production. Persianovsky: Don State Agrarian University.

[12] Ministry of Agriculture of the Republic of Uzbekistan. (n.d.). Retrieved from
https://gov.uz/ru/agro.

[13] National Statistics Committee of the Republic of Uzbekistan. (n.d.). Retrieved from
https://stat.uz/ru/ofitsialnaya-statistika/agriculture.



https://www.uzdaily.uz/en/a-cluster-for-the-development-of-karakul-breeding-is-being-created-in-uzbekistan/
https://www.uzdaily.uz/en/a-cluster-for-the-development-of-karakul-breeding-is-being-created-in-uzbekistan/
https://surl.li/uexhhw
https://surl.li/wjsatu
https://gov.uz/ru/agro
https://stat.uz/ru/ofitsialnaya-statistika/agriculture

OwMYuyn XKapuvicel. Ativin uapba.: azponomus, semepunapus scana zoomexnusi, Ne2(11)/2025

[14] Rakhimov, Sh.T. (2023). Gissar sheep breed: Current status, achievements and
development prospects. Retrieved from https://moa.tj/news/187-gissarskaja-poroda-ovec-sostojanie-
dostizhenija-i-perspektivy-razvitija.html.

[15] Recent agricultural growth in Uzbekistan: Assessment and forecast. (2020). Policy
dialogue on agricultural modernization in Uzbekistan. Retrieved from
https://documents1.worldbank.org/curated/en/515031601287108231/pdf/Recent-Agricultural-
Growth-in-Uzbekistan-Assessment-and-Forecast.pdf.

[16] Robinson, S. (2020). Livestock in Central Asia: From rural subsistence to engine of
growth? (Discussion Paper No. 193). Halle (Saale): Leibniz Institute of Agricultural Development
in Transition Economies.

[17] Ruzibaev, N.R., Shayusupov, B.B., & Aibazov, A.-M.M. (2023). Productive traits of
meat-wool sheep breed in Uzbekistan. Agricultural Journal, 16(3). doi: 10.48612/FARC/2687-
1254/010.3.16.2023.

[18] Ruziboyev N. (2024). History and current state of sheep farming in Uzbekistan. In
International scientific and practical conference “actual problems of livestock development, modern
methods  anddevelopment  prospects”  (pp.  235-240).  Tashkent:  Zenodo.  doi:
10.5281/zenodo.13854539.

[19] Ruziboyev, N.R., Shayusupov, B.B., Uralov, N.N., & Khasanova, S.G. (2019).
Educational guide for sheep care, feeding and breeding in Uzbekistan. Tashkent: Research Institute
of Animal Husbandry and Poultry Farming, Akhangaran Branch.

[20] Turgunbaev, R.U., & Sultanov, Y.F. (2021). Growth rate of fat-tailed sheep in the Aral
Sea. Academicia: An International Multidisciplinary Research Journal, 11(8), 6-9. doi:
10.5958/2249-7137.2021.01763.8.

[21] Urimbetov, A.A., & Amanova, G.K. (2021). Ethological fundamentals of increasing the
productivity of Karakalpak Sur Karakol sheeps in Takhtakopir district of the new northern territory
of the Republic of Karakalpakstan. Academicia: An International Multidisciplinary Research
Journal, 11(6), 435-438. doi: 10.5958/2249-7137.2021.01638.4.



https://moa.tj/news/187-gissarskaja-poroda-ovec-sostojanie-dostizhenija-i-perspektivy-razvitija.html
https://moa.tj/news/187-gissarskaja-poroda-ovec-sostojanie-dostizhenija-i-perspektivy-razvitija.html
https://documents1.worldbank.org/curated/en/515031601287108231/pdf/Recent-Agricultural-Growth-in-Uzbekistan-Assessment-and-Forecast.pdf
https://documents1.worldbank.org/curated/en/515031601287108231/pdf/Recent-Agricultural-Growth-in-Uzbekistan-Assessment-and-Forecast.pdf

