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YCAK MAJIJIBIH BJIOTAHT AYPYBI, QJIEMJIETT SIIN300THUSIIBIK dKAFJAMBI ’KOHE
KA3AKCTAH PECIIYBJIMKACHI YIIIIH MAHBI3bI
BLUETONGUE DISEASE IN SMALL CATTLE, EPIZOOTIC SITUATION IN THE WORLD
AND ITS SIGNIFICANCE FOR THE REPUBLIC OF KAZAKHSTAN

AHHOTAIMSA

Byn makanaga Omroranr aypysibiH (Bluetongue disease, BTV) aTHONOrUsCHI, SMTHAEMHUOIOTUACHI
JKOHE KIMHHUKAJBIK CHIaTTaMaiapbl aH-)KaKThl KapacTRIPBUIABI. AYPYAbIH KO3ABIPFBIIBEI —Orbivirus
TybIChIHA JKaTaThiH Bluetongue Bupychl, Herizinen Culicoides TykpiMpacbiHa jKaTaThIH KaH COPFBIII
IIaFaThIH JKOHIIKTEP apKbUIbl Oepuieai. Aypy Heri3iHeH KyHic KaWbIpaThlH *aHyapJiap, acipece Kouap
apachIHJIa Ke3/1eCEeIl )KOHE ayblp KIMHUKAJIBIK OSNTiIepMEH, YKOFaphl OJIIM-KITIMMEH CHIIaTTaJaIbl.

20242025 xbutnapaarbl XaJIbIKapaJIbIK SMU300THIIBIK XKaFaaiuapabsl capanay Hotwxkecinae BT V-
IiH ceporunTtepi - acipece BTV-3 xone BTV-8-Eypona enaepinne (¥neiOpuranus, Opannus, Uramus,
Bonrapus) kaiiTamaH epiiin, 3MuIeMHOJIOTHSIIBIK alaHAayIIbUIBIK TYAbIpyAa. by afimakrapia aypyabiy
KeH Tapajlybl KOM IIapyallblUIbIFbIHA €JI€YJII SKOHOMHUKAJBIK 3ajia)l KENTIPI OThIP: MAaJJIbIH ©JIiMi,
OHIMJIUTIKTIH TOMEH/ICY1 KOHE XaJIbIKapasiblK SKCIIOPTTHIK IISKTEYJIep IiH SHri311yi Oalikaaya.

Kazakcranma OnroTaHr aypybl peCMH TIPKEIMEreHIMEH, COHFBI  CEPO3IUIEMHOIOTUSIIBIK
3epTTEyJIep OHTYCTIK OOJBICTapja BUPYCKa Kapchl aHTHJCHEICPAIH aHBIKTAIYBIH pacTaml OThIp. by
Pecnybonuka aymarsinaa BTV aliHajabIMBIHBIH MYMKIH €KEHIITIH JKOHE OHBIH 3MH300THSJIBIK TOyeKel
JICHIeHiHIH JKOFapbl €KeHIH KepceTeli. AYpyAblH TapallyblHa BIKNAJI €TeTiH Heri3ri Qakropiapra
eNiMi3Ieri Ko MeH €IIKI CaHBIHBIH KOIITIrl, KJIMMATTBIH BICTHIK 9p1 KypFraK 00Jybl, MIEKapasIblK cayIaHbIH
OCJICeH LTI MEH BEKTOPJIAPIbIH KEH Tapajybl JKaTa bl

Makanana Ka3akcras yiiniH OJIFOTaHT aypybIHBIH BETEPUHAPUSIIBIK )KOHE YKOHOMHKAJIBIK TYPFBIIaH
MaHBI3ABUIBIFBl JKAH-KAKTbl TaJJaHbI, KEIICHAl aljblH ajy [mapajgapbl YChIHbLIAABL OJapabiH
KaTapblHAa-3[UJAEMHUOIOTHSUIBIK ~ MOHHUTOPHHI,  MaKCaTThl  BaKIMHAIIMS,  BEKTOPJApIbl KO0,
BETEPUHAPISUIBIK ~ KaJgaranay MeH aKHapaTThIK-TYCIHIIpY JKyMbIcTapel Oap. bynm  yceiHBICTap
pecryOnuKamarsl MaJl IIapyamibUIBIFBIH KOpPFayFa KOHE DKCHOPTTHIK KAYIMCI3MIKTI KaMTaMachl3 €TyTre
OarpITTaJFaH.

ANNOTATION

This article provides a comprehensive overview of the etiology, epidemiology, and clinical
manifestations of Bluetongue disease (BTV), an infectious viral disease caused by a member of the
Orbivirus genus and primarily transmitted by blood-feeding midges of the Culicoides species. The
disease predominantly affects ruminants, especially sheep, and is characterized by severe clinical signs,
high mortality rates, and substantial economic losses.

Based on analysis of the epizootic situation during 2024-2025, active circulation of BTV serotypes
- particularly BTV-3 and BTV-8 - has been observed in several European countries, including the United
Kingdom, France, Italy, and Bulgaria. These outbreaks have raised significant concern due to increased
mortality in sheep populations, decreased productivity, and the implementation of international trade
restrictions on livestock and livestock products.

Although there have been no officially reported cases of Bluetongue disease in Kazakhstan, recent
seroepidemiological studies have confirmed the presence of BTV antibodies in the southern regions of the
country, indicating potential virus circulation. This suggests a high epizootic risk for the Republic of
Kazakhstan. Several factors may contribute to the potential spread of the disease, including the large
population of small ruminants (sheep and goats), the hot and arid climate, active cross-border livestock
trade, and the widespread presence of insect vectors.

The article analyzes the veterinary and economic significance of Bluetongue for Kazakhstan and
proposes a set of comprehensive preventive measures. These include epidemiological monitoring,
targeted vaccination, vector control strategies, enhanced veterinary surveillance, and public awareness
campaigns. The proposed measures aim to safeguard animal health, minimize economic losses in the
livestock sector, and ensure the safety and stability of Kazakhstan's livestock export potential. The
findings of this study are highly relevant for national strategies aimed at improving animal health
management and biosecurity in the face of emerging transboundary animal diseases.

Kinm ce3dep: eupyc, smu300Musnel cagoai, >NMUOEMUONIOUSTBIK nca0au, [[yHuesxcys3inik
JHcanyaprap 0eHcaynvlebl Yublmbi.



Key words: virus, epizootological situation, epidemiological situation, World Organization for
Animal Health.

Kipicne.bmoranr aypys (Bluetongue, BT) — kan coprbli koHAIKTEp, aTamn aiTkanaa Culicoides
Spp. TYKbIMIAChIHA >KAaTaTblH WIBIOBIHAAD ApKbUIbl TapallaThiH, KYHiC KaWbIpaTblH YH oHE >KaOalbl
XKaHyapiapIbslH apOOBUPYCTHIK MHPEKIUSIIBIK aypybl OONBIN TaObuIa bl by aypy anramsiaia Koinapaa
CHUIATTaJFaHBIMEH, Ka3ipri TaHIa ON KO, emiKi, ipi kKapa main, OyFbl oHe Oacka jga »xabaiibl Kyific
KalbIpaTblH JKaHyapjap apachlHla KEHiHEH TapaifaH. AypyablH KIMHHKAJIbIK Oenrijepi keOiHe ycak
My#i3ai Manaa (Ko, elki) adkbIH Oalikaica, ipi Kapa Majiaap/a onap *achIpblH opMaia eTeni. Anaiina
ipi Kapa Main OJIOTaHT BUPYCHIHBIH TaOMFH pe3epByaphl PETiHE KbI3MET aTKapbII, aypydblH alHaIbIMIa
OomysiHa ceberni 6omysl MymKiH [1, 7, 15, 17].

CoHFBI KbUTIAPBl OYJT MHPEKIUSHBIH TeorpadUsuIbIK Tapaly ayKbIMbl €oyip KeHeHin oTeip. by
XKarJalifa KIMMATThIH ©3repyi, BUPYCTHI TachIMaJIaylIbl XOHIIKTEP/AiH Tapaly alMarblHBIH YJIFAarobl
KOHE KaHyapyiap MEH XaHyap HIapyalllbUIbIFbl OHIMIEPiHIH XaJblKapaiblK aifHaJbIMBIHBIH apTybl ocep
eryzae. JlyHuexy3ulik >kaHyapiap aeHcaynbirbl yibiMbl (WOAH) Onroranr aypyblH MIiHAETTI TYpAe
TipKeIyre THICTI aca KayilTi aypynap KarapblHa €HTi3reH. OJIeMHIH KONTereH aiMaKTapblHIa, COHBIH
iminge Eypomna, A3us xoHe Adpuka ennepinae Oy aypyablH SMH300THSUIBIK OMIAKTAPbl MEH OpTYpIIi
CepOTUNITEpiHIH alHaNbIMIa 00JTybI Tipkenin oteip [2, 11, 13, 18].

Conrbl omxbubikTa Eypona aymareiaaa BTV-ain OipHerre ceporuntepi (BTV-1, BTV-4, BTV-8,
BTV-3) ripkenmi. Meicanbl, 2025 o>kpuiasly miige adbiHa fAedin  Eypomansik  Omakkamyltire
Memiekerrepae 150-meH acrtam omak TipkenreH. OmapawsiH inniHge YueiOputanus, Hopeerus sxoHe
I'pennst angeiHFs! KaTapaa [4, 5, 6, 8].

2024 sxbuiel Utanusuaeiy, Capaunus apanbiiga Omroranr aypybiHad 40 000-HaH actam Koi
KBIPBUIBIT, aiiMaK YIIIiH epeKIle SIMH300THUIBIK, Aarnapbic TyapIipasl. Con xbuibl @pannus, Hunepnasbl
xoHe ['epmanusga BTV-3 ceporuniniy Tapanybl Oakikanabl. byn skarmaii Eypomama BexTopiiapabiH
9KOJIOTHSIIBIK OelfiM ey KaOileTiH koHe KIMMaTTRIH acepin kopcereni [3, 9, 10, 16].

Kazakcran PecnyOimkachl yImiH Oyl aypyablH Tapaly MYMKIHZI epekiine MaHbi3ra ue. Emne
IHIACTTIH JKammail Tapaidybl pecMH TIpKeIMEreHiMeH, KelOip OHTYCTIK OHipiepiae BUPYCTHIH
CEpOJIOTHSIIBIK JKOHE MOJICKYJIalbIK-TeHETUKAIBIK Mapkepiepi aHbikTaiFad[l, 2, 3]. SIFHH, BHPYCTBIH
aifHaIBIM/Ia €KeHIIr1 JamenieHin oTelp. KazakcraHmars! Masl MIapyalibUIBIFBIHBIH THIFBI3IABIFGI, KOJTAHIbI
KIMMATTBIK JKaFdaiaap, BUPYCThl TackiMaiaaymisl Culicoides >KoHIIKTEpiHIH TIPIIUNIK €Tyl JKoHE
SMHU300TUSUIBIK KOJTAKCHI3 ENJEPACH Mall JKOHE Mall OHIMIEPIHIH HMIIOPTTATybl - WHQEKIUSIHBIH
TapalrybIHa JKaF/1ail >kacaiiTeIH Heri3ri (hakTopiap OOIBIT TaObLIabI.

bmroranr aypysl Kasakcran Man mapyamrsDibIFBl YIOIH TIiKeNeH jkKoHE jKaHama Kayilm TeHmipeni.
ATan aliTKaHma, Mall eJIMIHIH apTybl, OHIMAUIIKTIH TeMeHAeyi (€T, cyT), >KaHyapiapAblH >KajIbl
(GU3HONOTHSNIBIK  KAFAMbIHBIH —HAIIAPIaybl, COHOAl-aK OSKCIOPTTHIK JICYSTTIH TOMEHZICYl KoHE
XaJbIKApalblK  BETEPUHAPHSIIBIK-CAHUTAPHSIBIK —IIEKTCYJACPAiH EHTI3UTyl CHSKTBI IKOHOMHKAIBIK
3apAanTtap TybIHIAybl MyMKiH. OChIFaH OaiIaHBICTBI, aTAaJMBIII FRUIBIMA MaKaiazaa djeM[eri OJroTaHr
aypyBIHBIH STIM300THSUIIBIK JKaFJallblH Tajmay, KasakcTtan aymarslHAAFEl TOyeKed (aKTOpIIapbIH aHBIKTAY
YKOHE OCHI 1HJIETKE KapChl KYPECTIiH THIM/I XKOJIIAPhIH alKBIHIAY MaKcaT eTiTeT.

Martepuanmap MeH 3epTrey omicTepi. 3eprrey ymbichl 2023-2024 KpIimap apaibIFbIHIA
Kazakcran PecnyOnmkacbiHBIH OHTYCTIK KOHE OHTYCTIK-IIBIFBIC aiiMakTapbiama (XKamOsur, Typkicran,
AnMatbl 00JBICTaphl) OpHANACKAH JKEeKe MIapyanIbUIBIKTAp MEH BETePUHAPHUSIIBIK OaKbUIay OeKeTTepiHiH
0azaceiaga xyprizingl. Tammanran aiimaxrap Culicoides TekTec KaH COPFBINI JKOHIIKTEPAiH OenceHmi
TIPIIUTIK €Ty aiMaKTapblHAa >KAaTaTBHIHABIKTaH, ONOTAHT BUPYCHIHBIH aifHaIbIMIa OONybl MYMKIH JIETeH
AMHU300TUSIIBIK KYIKITEH KAMTBUIIBI.

3eprrey oOBeKTepi peTiHae KO MeH emkilepaeH (ycak myHizai man - ¥MM) anblHFaH
OHMOJIOTHSIIBIK, YIITLIEp MaianaHbUIIbl, OHBIH iIIiHIE:

- Kan caprIcybI (CeponorusuiblK 3epTTeyiiep YIiH)

- OJITA xocwurras KaH (IITP muarnocruka yirin)

- DHToMonorusuiblk, Matepual (Culicoides spp. skuHarbl) — apHaibl )KOHAIK YCTaFbILITAp apKbUIbI
(CDC light traps) >kuHaIbI.

1 Ceponorusnsik 3eprrey: JKanyapnap KaH capsicybl yariiepi Bluetongue virus antunenenepin
aHbIKTayFa apHainraH ¢epmeHTTiK ummyHabl Tanaay (MOT/ELISA) omicimen 3eprrenmi. 3epTrey YIIiH
komMepuusuiblK [Dvet (Dpanums) Tect-xyienepi KongaHsuiasl. HoTwkenep eHipymni HycKayjiapblHa
ColiKeC MHTepIpeTalHsIIaH Ibl.



2. Monexynanbik-reneruxansik 3eprrey ([ITP): Kanaarsr Bupycteik PHK-HBI anbikTay yiniH kepi
TPAHCKPHITIIKSUTBI TIoNnuMepasanbik Tiz0ekTi peaknus (RT-PCR) omici xommambuiaer [19, 20]. PHK
Oeninin anbmbn, BTV-HIH TeHOMIBIK CErMEHTTEpiHe chenu(uKanblk —mpaiMepiep apKbUIbI
aMITMUKanusIaHAbl. Peakuns HoTKenepi ayekTpodopes dAiciMeH koHe (UIyOpecHEeHTTIK IeTeKLUs
apKBUIBI OaFaiaH/Ibl.

3. OuTomonorusuiblk Tanaay: Culicoides spp. TekTec ®oHIIKTEp MOphONOTrUsIBIK HACHTH(DUKAIUS
XKOHE TYPJIK capanay omicTepiMeH aHbIKTanApl. Kockimima Typre keibip ynrinep IITP apkeuier BTV
PHK-ra tectinenmi.

4. Cratuctukanblk tannay: Kunanran manimerrep Microsoft Excel skone RStudio Garnapiamanbik
KaMTaMajapblHIa OHJCTIN, CceponpeBalieHTTIK koHe [ITP-mo3uTUBTUIIK JAeHrelaepi MHalbI3IbIK
KepcerkimmeH Oepinai. AWNMaKTBIK epeKIIEeNiKTep apachblHIaFbl albIpMAIIBUIBIKTAp %> (XH-KBaJpaT)
KpUTEepHiil apKbUIbl Oaranan/bl (ceHiMaimik aeHreiti — 95 %, p < 0.05).

3epTTey HOTHXKENEpPl MEH OHBI TaJKbUIAY. OJEeMJErl MUAEMHUONIOTHSUIBIK JKaFaaiFa TOKTaJIaThIH
6oncak, 2023-2025 sxpupapel Eypormana SHH300THSIIBIK KaFiail KypT Hamapiaipl. BUpyCTHIH jkaHa
typiepi (BTV-3, BTV-8) ®panums, Hunepnannsl, ['epmanus, benbrus, [Tonbiia sxoHe Oacka emnjgepie
MBIHJaFaH omak Tynasipiasl. Koiinmap apaceiHga emim-kiTiM 50%-man acaapl. Temenae 1, 2 cyperte
Tapaiaybl MEH OIIaKTapbl OOWBIHIIA TPaQUKTEP KENTIpiJreH.

LbiFy owakTapbl

MopTtyranua
0%

lpeuns

FepmaHua
2%

Cyper 1 — ©nemaeri BT V-H Tapanysl

KKb-nb1H onem OoiibiHIIA Tapanybl xainracyaa: 1998-2002 xeuimapsel on anFamsiHaa JKepopra
TeHi31 alimarbIHIarbl enjepAeH EypomaHblH OHTYCTiK-OaTeic OediiriHe Tapaibln, KeliHHeH bomrapus,
I'perus, Ucnanms, AnGanws, bocHus, Xopsatus, [lopryranus, Makemnonusi, CepoOus, UepHoropwus,
Uranus, Typxus, Uzpanis, @panmust xoHe 6acka 1a MeMJIeKeTTepre KeHiHeH tapail 6acrazast [7, 9, 10].
Conrbl xbuimapbl benbrus, Hupepnangst xone I'epmanusgan Peceli demepauumsicelHa oKeniHETiH
eyponaiblK ipi Kapa Mangapaa MH()EKIMUIBIK BUPYCTHIH TachIMallAayliblUIapsl Oap €KeHi aHBIKTaJIBIII,
Oyn oxarmait KKbB-HbIH aranFaH aiiMakka Tapaldy bBIKTUMAaJABIFBIH apTThIpAbl.  HoTwmkecinze,
2008 xbitsl Pecetine KKb tipkenren 10 Komalicki3 aiimMak aHbIKTaFad [3, 6, 8, 14, 12]. Jlemek, Peceiimen
nIekapasac OOybIMbI3Fa OaiiylaHbICTI OyIT iHAETTIH Ooamakra exiMisre Tapainy Kaylli eTe XKOFaphl.
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Cyper 2 — Eyponagarst KKb omakTapbIHbIH CaHBI

Kyprizinren 3eprrey kymbichl Kazakcran PecnyOnmuKkachlHBIH OHTYCTIK — aifMakTapbIHIa
(Typkictan, JKamMObul, AnMaThl OONBICTApBI) YCaK MYMWI3[I Maj apachlHaa OJIOTaHT BUPYCHIHBIH
CEPOJIOTHSIIBIK JKOHE MOJICKYNAJBbIK aiHajabiMIa eKeHiH nanenieni. Ceporno3uTHBTUIIK neHreii 16 %
MOJIIIEPIHAC TIPKENiN, OV KOPCETKINT BUPYCIIEH OYPHIH KYKKAH HeMece BaKIIMHAIUSAMAH KEHiHT1
AMMYHHUTETTIH KOPCETKIII 00yl MYMKiH ekeHiH kepcereni. Conpimer Katap, [ITP apxeuier BTV PHK -
CBIHBIH aHBIKTATYbl BUPYCTBIH OCJICEHIl UPKYIALUIA eKCHIH HAaKThUIANIBI.

Baroranr BupyceiH TackiMangaiTeiH Culicoides TekTec jKoOHMIKTEpIiH aiiMakTa KeH TapalFaHbl —
MaHBI3bl AIHIEMHOIOTHSIIBIK (hakTop OOJIBIN caHadambl. by skKoHIIKTEpAiH KypaMbIH/Ia Ui Ke3JeCeTiH
C. obsoletus xone C. pulicaris typmepi Eypoma men Asusga BTV-HiH Herisri BeKTOpiaphl peTiHje
aHBIKTAJFaH. bBi3giH SHTOMONOTHSUIBIK 3€pTTEy HOTIDKenepi ocel TypiephiH Kasakcranma na KeH
TapalFaHbIH XKOHE oNapnblH KeibipineH BupycTbiH PHK-chl anbIKTanransiH KepceTTi. byn pecrybmika
ayMarbIHJa TAaOUFU pe3epByapiiap MEH BUPYCTHIH Tipi MUKIiHIH OOyl MYMKIH €KeHIH pacTanpbl.

Atita ety Kepek, Kazakcranma OMIOTaHT aypyblHa Kapchl BaKIMHAIMSIIAY KYPTI3UTMEHII KoHE
Oy aypy BeTepWHAPISUIBIK OaKblUiayJa TYpFaHBIMEH, KOOiHE MIEKTeyJi 3epTXaHalbIK 3epTTeyliepMeH
raHa mekrteneni. OChl )KaFaaid 3epTTeNiN OTBIPFaH BHPYC TYPiHIH (CEPOTHIT) HAKTHI UACHTH(QUKAIMSICHIH
KUBIHAATABI )KOHE JIep Ke31H 1€ MMU300THSIIBIK SPEKET eTyre KelIepri KeNTipyl MyMKiH.

ConsiMeH Oipre, aypyaslH KHi CYOKIMHHUKAIBIK Typae oTyi (acipece ipi Kapa Maa MeH elKine)
BUPYC IUPKYISIHSCBIH JKacBIPBIN, OHBIH TapalyblH eJeyci3 KaJaslpybl MYMKiH. byn skarmait
[IapyambUIBIKTapAa AIHIEMHUONOTHSIBIK, MOHHTOPUHTTI TYpPaKThl KYPrizy KaKeTTUITiH aWKbIH
Kepceremi. Mai SKCropThiHA OaFBITTAFAH arpOOHEPKACIM KeMIeHIHIH JaMyBbl JKaFaibIHIa OYIT aypyIbIH
Taparybl XaJbIKapaJbIK cay/a MEeKTeyIepiHe bl Keyi bIKTHMAJL.

KopsiTbiabl. XKyprizinren Tamgay HoTIDKeciHAE OJIOTaHT aypybl Ka3ipri TaHaa oJIeMHIH
KOITereH OHipJIepiHie KeHIHeH TapaFad apOOBUPYCTHIK MH(EKIHS PETIHAE 03eKTi Macenenep iy OipiHe
aifHaiFaHbl aHBIKTANABL. KIIMMATTBIK e3repicTep, XalblKapajblK cay/ia aHHaIBIMBIHBIH apTybl JKOHE
BUPYCTHI TachiManaayisl Culicoides Tekrec sxoHIIKTep/IiH Tapaly apealibiHbIH YIIFAIObl — aypy/IblH JKaHa
ayMaKTapra eHyiHe JKoHe SHJeMH3aIlMUIaHybIHA BIKIAJI €TEeTiH HeTi3ri akTopiap OONbIT TaObLIA b

Kazakcran PecrmyOnmkacel ymriH e Oyl aypy SMH300THSUIBIK JKOHE OJICyMETTiK-9KOHOMHKAIBIK
TYPFBIIAH eNeylli Kayilnl TeHIipyle. Ocipece OHTYCTIK aiMakrapia BUPYCTBIH CEpPOJOTHSUIBIK KOHE
MOJIEKYIIAJbIK OeNrinepiHiH aHBIKTATybl — pecrnyOiHnKa ayMarblHAa OJIOTAHT BHPYCHIHBIH aifHAIBIMIIA
0oy MYMKIHIITH fonengeiai. Mai mapyaimbulbIFsl €TiMi3/IiH aybUl IapyalbUlbIFbl CalachblHbIH Heri3ri
TipekTepiHiH Oipi OoNFaHBIKTaH, OMIOTAHT 1HACTIHIH Tapalybl KaHyapiIapAblH OHIMILUIIrIHE, XaJIbIKThIH
oN-ayKaTbIHa XK9OHE XaJbIKapallblK cayla OaiaHbICTapblHA TEPIC 9CEP €Tyl BIKTUMAJ.

Ocpiran OaiinanbicTel, Kazakcran PecnyOnmkackiHoa ONIOTaHT aypybIHBIH aJIbIH Ay JKoHE
Oakpulay OOMBIHIIA KYienl BeTepUHAPUSUIBIK-3MUAEMHUOIOTHUIBIK [Iapanapasl 33ipiey KaxeT. ATamn
aiitkannma, Culicoides Tekrec J>KOHIIKTEpJIH MOHHTOPHHTI, Kayill alMaKTapblHAA CepOJIOTUSIIBIK



3epPTTEYJICPIH TYPaAKThl IKYPri3ilyi, JUarHOCTHKAIBIK Oa3aHbl IKETUIMIPY JKOHE XaJIbIKAPAIBIK
yiibIMAapMeH akmapaT aiMacybl KOJFa KOO — aypy[dblH Tapaly KayliH TOMEHJETyre OarbITTaliFaH
OaceIM OarbITTap PETiHIE KApacTHIPBUIYHI THIC.

3eprTey HoTHkenepi KazakcTan aymarbIHIaFbl AIM300THSUTBIK XKardal bl Oaranayra, ToyeKenaepai
capanayra jKoHEe OTaHIBIK Mal IIapyallblIBIFBIH KOpPFayFa apHajFaH TUIMAI CTpaTervsuapisl d3ipieyre
Heri3 Oona anajipl.

Kapxbutanapipy. 3eprrey «KP  Oanblk koHe Majl IIapyalllbUIBIFBI  IIapyallbUTbIKTapbIHBIH
THICTTIK >KOHE MapasuTTiK aypyiap OOWBIHIIA SMU300THUIBIK CalayaTThUIBIFBIH FBUIBIMA KaMTamachl3
eTy» FhUIBIMU-TEXHUKAJBIK Oarmapiamacsl menoepinae xkyprizinai (rpant Ne MPH BR22884615).
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PE3IOME

B naHHOI cTaThbe BCECTOPOHHE PAcCMATPUBAIOTCS ITUOJIOTHUS, SIUAEMHUOIOTHS U KIMHUYECKHE
nposiBiieans Omotanra (Bluetongue disease, BTV) - uH(pekumoHHOro 3a00NeBaHUs, BBI3LIBAEMOTO
BupycoMm poma Orbivirus u mepenarorerocst mperMMyIIECTBEHHO Yepe3 KPOBOCOCYIIME HACEKOMbIE POja
Culicoides. Bomesur mopajkaeT NPEHMMYIIECTBEHHO JKBAYHBIX JKHBOTHBIX, OCOOEHHO OBEI, W
CONPOBOXKJAETCA  BBIPAKEHHOM  KIMHUYECKOM  CHUMIITOMATHUKOM, BBICOKOM  JIETAIbHOCTBIO U
SHAYUTCIIbHBIMH SKOHOMUYCCKUMHU IMOTEPAMMU.

Ha ocHoBanum ananmmsa snu3ooTHyeckoil cutyaruu 3a 2024—2025 rogpl yCTaHOBJIEHO aKTHBHOE
pacnpoctpanenue cepotunoB BTV, B wactnoctu BTV-3 u BTV-8, Ha tepputopun psga eBponerckux
crpan (BemukoOpuranus, @pannums, Uramus, Bonrapus). B ykazaHHBIX pernonHax HaOmromaercss poct
3a00JIEBaEMOCTH, YTO BBI3BIBAET CEPHE3HYIO0 OOECIIOKOEHHOCTh B CBSI3U C BBICOKOW CMEPTHOCTBIO OBEII,
CHMKCHUCM IIPOAYKTUBHOCTU U BBCIACHHUEM OFpaHI/I‘IeHI/Iﬁ Ha 5KCIIOpT )KHBOTHOBOII‘IGCKOﬁ MMPOAYKIIHH.

Hecmorps Ha orcyrcTBue O(QMIMAIBHO 3aperMCTPUPOBAHHBIX CllydaeB 3a0o0NeBaHHs Ha
Tepputopun Kaszaxctana, pe3ynapTaThl CEPOIMUAEMUONIOTHYECKUX HCCIEIOBAHUM MOCIEIHUX JIET
CBUJACTCIIBCTBYIOT O HAJIWMYHMU HUPKYIAOWU BUPYCa B HOKHBIX PErvMOHax CTpPaHBIL. i) YKa3bIBa€T Ha
BBICOKHI ITM300THYECKUN PUCK JUIsl peciryOnuKu. PacrpocTpaHeHnio 00JIe3HH MOT'YT COCOOCTBOBATH
Takue (akTOphl, KaK BBICOKAs UYHCIEHHOCTh MEJKOTrO pOraroro ckora (OBeI W KO03), JKapKuil u
SaCYIHHHBBIﬁ KJIIMMAaT, aKTUBHAas IIPUTPpaHUYHAA TOPTOBJISA U HAJITNYUEC BEKTOPOB BO36yJII/ITeH${.

B crartpe ananmsupyercs BeTepHHApHOE M YKOHOMHYECKOe 3HaueHne OmroTanra st Kazaxcrana u
npeajiararoTcs KOMIIJIICKCHBIC HpO(i)I/I.HaKTI/IT-IeCKI/Ie MCPHI, BKJIFOYAKOIINEC 3HH}ICMHOHOFH‘I€CKHﬁ
MOHHMTOPHWHT, IENEBYI0 BaKIMHANNIO, OOprOy C BEKTOpaMH, yCHJIEHHWE BETEPHHAPHOTO HaaA30pa |
[poBelleHHe HH(POPMALMOHHO-PA3bsICHUTENbHON paborsl. IlpencraBieHHble B paboTe IMOIXOABI
HaIpaBJICHbl Ha 3allUTy 310pPOBbS JKUBOTHBIX, CHIKCHHE ODKOHOMHYECKHX IIOTEPh B OTPAaciu H
obecriedeHne HKCIIOPTHOI 0€3011aCHOCTH KMBOTHOBOAUYECKOM NPOAYKIUH CTPaHbI.
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ANNOTATION

The poultry farming system has been and remains a serious problem for industrial poultry farming,
reducing poultry farming rates and increasing economic costs. The microclimate was studied according to
the following indicators: indoor temperature and relative humidity were determined at different times of
the day (morning, afternoon and evening) at 3 different vertical points (at the height of birds (0.2 m),
about 1.5 m from the floor and 0.6 m from the ceiling). These studies were carried out at the Department
of Veterinary Sanitation, on the basis of NAO «KazNARU». Experimental studies on the cultivation of
broiler chickens were conducted on the basis of <PRIMA KUS» LLP. The object of the study was broiler
chickens of the Ross 308 cross. The main research methods are the effect of relatively high and low
temperatures on the average daily weight gain of broilers at different ages (g/day). Research objectives: to
conduct an experiment in which high and low air temperatures negatively affect the studied indicator,
and, consequently, the productivity of the herd. «PRIMA KUS» is a specialized poultry enterprise
engaged in a full production cycle: by raising broiler chickens, slaughtering and processing.

Key words: microclimate, temperature, relative humidity, maintenance, broiler chickens.

Introduction. In poultry farms with an unsatisfactory microclimate, the growth and development
of young animals slows down, and poultry productivity and resistance to various diseases decrease. The
deviation of the air temperature in poultry rooms from the thermoneutral zone affects feed consumption,
nutrient absorption, body resistance and productivity of poultry, as well as the quality of eggs and meat.
High humidity in poultry houses helps to reduce the digestibility of feed nutrients and reduce the
hemoglobin content in the blood. Chickens staying in rooms with high humidity and low temperature
often cause colds [1, 2].

Poultry farming is a branch of agricultural production, the main task of which is the breeding,
feeding, and maintenance of poultry, the use of mechanization, automation of technological processes,
and veterinary prophylaxis in order to obtain eggs, meat, and other products (down, feathers, fatty liver,
etc.) at low labor and cost. Poultry farming is one of the world's leading producers of relatively cheap and
biologically complete human food products (eggs and poultry meat). Due to the precocity and high
quality of food products, it occupies a priority place among livestock industries in all countries [3, 4, 5].

It is known that poultry products are also valuable raw materials for industry. For example, down
and feathers of birds are used to make feather beds, pillows, blankets, and warm jackets not only for
general consumption, but also for clothing pilots, climbers, Arctic and Antarctic explorers. The main
difference between poultry farming and other branches of animal husbandry is the precocity of poultry. In
a short period of time, poultry provides a large amount of high-value food products - eggs and meat.
Along with early productive and sexual maturity, agricultural poultry is characterized by high
reproductive qualities, intensive growth, high productivity and viability, as well as relatively low feed
costs per unit of production.

There are bioenergy plants in the world for producing biogas (fuel) from chicken manure. It is not
the manure itself that is used, but the methane that is released from it. After anaerobic fermentation, up to
75 liters of methane can be obtained from 1 kg of organic manure [6, 7].

Poultry farming is the most economically efficient branch of animal husbandry: the possibility of
servicing a large number of poultry by one person, feed costs per 1 kg of live weight gain (poultry — 2.1
kg, pigs — 4-6 kg, cattle — 7-9 kg), low cost of production.

The global production of eggs and poultry meat is increasing every year. The annual growth rate of
meat production in the world averages 4-6%, egg production — 1.5-2%. In the last decade, the global
poultry industry has developed very dynamically.

Global and domestic poultry farming is the engine of animal husbandry in the production of animal
protein. According to estimates by the Organization for Economic Cooperation and Development
(OECD), the demand for animal protein sources in the world will grow by 2025, and for poultry meat it
may increase by 2.4% per year. The most noticeable increase in meat consumption will be observed in
regions with high population growth, such as Asia, the Middle East and Africa [8, 9].

Achieving these goals is possible with an integrated approach and systematic coordination of the
work of geneticists, breeders, animal technicians and veterinary specialists of a wide profile.

The main problems in the development of poultry farming are the lack of poultry, in particular
meat production breeds. In this regard, it is necessary to analyze the replenishment of day-old chickens in
the poultry industry.



The leading role in the poultry meat industry of the Republic of Kazakhstan belongs to the broiler
industry. The share of broilers in the total production of poultry meat is 80 %, ducks - 13.8 %, turkeys —
1.2%, geese — 0.19%.

A Dbroiler is a hybrid meat chicken aged 5-6 weeks, characterized by high growth energy, low cost
and high feed conversion per 1 kg gain, good meat qualities, tender and juicy meat. The Ross 308 broiler
is an ideal meat hybrid. The bird was bred by Aviagen, a UK-based company that currently owns all the
rights to distribute chickens and eggs in more than 100 countries. Successful crossbreeding, for which
different breeds of chickens were purposefully selected, led to the production of the Ross 308 hybrid,
which proved to be highly productive with respect to meat and even eggs and became in demand both in
poultry farms and personal farmsteads. Many meat breeds were used to produce birds. Crosses of broilers
grown in poultry farms of our Republic: Ross — 308 (England), Cobb — 500 (USA), Isa (France), Gibro-N
(Netherlands), Smena 8 (Russia) They are able to provide live weight of chickens at the age of 42 days
from 2.3 to 2.8 kg with feed costs of 1.6-1.8 kg per 1 kg of increase [10, 11].

Poultry population of the Republic of Kazakhstan as of March 1, 2025, compared to last year, the
number of birds increased by 3.2% and amounted to 46 791,884 heads. Today in the Republic, eggs and
poultry meat are produced by industrial enterprises, as well as all categories of farms. As of March 1,
2025, 15.5% of the total number are in households of the population; 1.3% in peasant or farm farms and
individual entrepreneurs; 83.2% in agricultural enterprises. As of March 1, 2025, the volume of slaughter
in all categories of farms in live weight amounted to 74,306.8 tons, and in slaughter weight 59,040.0 tons.
Chicken production decreased by 0.4% and amounted to
661,121.5 thousand pieces.
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poultry meat are produced by industrial enterprises, as well as all categories of farms. As of March 1,
2025, 15.5% of the total number are in households of the population; 1.3% in peasant or farm farms and
individual entrepreneurs; 83.2% in agricultural enterprises. As of March 1, 2025, the volume of slaughter
in all categories of farms in live weight amounted to 74,306.8 tons, and in slaughter weight 59,040.0 tons.
Chicken production decreased by 0.4% and amounted to
661,121.5 thousand pieces.

At the same time, there are quite serious problems in the poultry industry of the republic, the
solution of which will increase production and fully provide the population with poultry products. Among
the main problems is the insufficient development of breeding farms and, as a result, the lack of a
sufficient number of young poultry, especially meat breeds. There is also a low competitiveness of
domestic products, due to the high costs of the feed component of animal husbandry. The main
components of the feed (60% of its value) are wheat, soybean meal and corn. It should also be noted that
there is almost no production of effective vitamin and mineral supplements and premixes in Kazakhstan.
Poultry producers have to buy these necessary additives from foreign manufacturers, which increases its
cost by almost 10%.

Another significant problem is the use of physically and morally outdated technological equipment
in existing poultry farms, including large ones, which are unable to provide the necessary optimal
conditions for keeping poultry. Therefore, it is important to develop new approaches and improve
technological complexes for existing life support systems for poultry farms.

Currently, there is no complete understanding of the veterinary and zoohygienic parameters of the
Ross 308 cross in the conditions of «<PRIMA KUS» LLP in the Almaty region, which makes this topic
relevant for further study. In this regard, it is necessary to substantiate zoohygienic standards and develop
basic principles for the formation of technological parameters of the microclimate for keeping chickens of
various age groups in the conditions of this farm.

The purpose of this work is to optimize the technological parameters of the microclimate for
keeping chickens of different age groups in the conditions of «<PRIMA KUS» LLP in order to increase
production efficiency.

Research objectives: to analyze the influence of technological parameters of the microclimate on
the productivity and health of chickens of different age groups in the conditions of «<PRIMA KUS» LLP.
Evaluation of the technological characteristics and efficiency of the equipment used in «PRIMA KUS»
LLP to create and maintain a normalized microclimate in poultry houses.

Materials and methods. The microclimate was studied according to the following indicators:
indoor temperature and relative humidity were determined at different times of the day (10 a.m.,
2 p.m., and 6 p.m.) at 3 different vertical points (at the height of birds (0.2 m), at a height of about 1.5 m



from floor level, and at a height of 0.6 m from ceiling). The horizontal determination points were taken as
follows: the middle of the room and two corners diagonally at a distance of 3 m from the longitudinal
walls and 0.8-1 m from the end walls using a combined device «TKA-PKM -20». These studies were
carried out at the Department of Veterinary Sanitation, on the basis of NAO KazNARU. Experimental
studies on the cultivation of broiler chickens were conducted on the basis of «<PRIMA KUS» LLP, located
in the Almaty region. «<PRIMA KUS» LLP is a specialized poultry enterprise engaged in a full production
cycle: by raising broiler chickens, slaughtering and processing. The territory where «<PRIMA KUS» LLP
is located belongs to an agro-climatic region with a temperate continental climate in terms of average
temperatures. According to the observation data, the average annual air temperature is +8 °C. The
beginning of summer is considered the second half of May and the end is the second half of September.
The growing season lasts an average of 207-220 days. The average amount of precipitation in the area of
the farm is 520 mm. The terrain throughout the farm is flat. The groundwater in the main part of the
territory lies at a depth of 15 m. Soil moisture occurs due to atmospheric precipitation. Soil and climatic
conditions are favorable for growing major crops. Construction of the poultry complex began in May
2021, and in early 2023 the company produced its first products (Figure 1).

The essence of the technological process of broiler meat production is to ensure maximum poultry
productivity and uniform production of meat products throughout the year. In «<PRIMA KUS» LLP,
broilers are raised using deep bedding, which is the most common breeding method. The experience of
broiler farms has proven its high efficiency. According to this technology, the bird is placed in poultry
houses in which the feeding and watering processes are mechanized, heating, lighting and ventilation are
automated (Figure 2).
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Figur — General view ofithe;b'r;oiduction‘ Figure 2 — Mater‘lé‘ﬁc_é of yo'ung'broilers inside
buildings of «<PRIMA KUS» LLP production facilities

The system of keeping chickens at the poultry complex is outdoor on deep bedding. Chickens are
planted on the litter at the age of 1 day after admission from the incubator, the planting density is no more
than 18.26 heads/m?, fattening of birds lasts 6 weeks. At the same time, approximately 46,000 «Ross-308»
chickens of different age groups are kept in the premises of the poultry complex. For the period of
slaughter, the live weight of the bird is approximately 2.6 kg.

The outdoor chicken keeping system used at the enterprise is considered worldwide to be the most
humane, natural and careful way of industrial production. In such conditions, animals have the
opportunity to move freely inside the room on the floor, covered with soft straw, at the slightest desire
they can approach the drinkers and feeders. As a result, chickens have the opportunity for normal
development, and their highly sensitive bodies undergo proper metabolic processes, which are necessary
to ensure the normal state of health and immunity of birds. For bedding, dry (humidity does not exceed
26%) clean, well-crushed stalks of straw and corn, sunflower husks, wood shavings or sawdust are used.
For the cultivation of broilers, up to 1.5 kg of litter is used, which is laid in a layer of 2-7 cm. Starting
from the age of 18 days, excessive humidity can cause the bedding material to get wet and the
microclimate to deviate from optimal parameters, which will necessarily have bad consequences.
Humidity control is provided by a ventilation and heating system.

Insulated cross shafts are provided for air extraction (Figure 3), equipped with automatically
controlled dampers. Due to the increased length of the shafts (4 m from the roof), they suck air out of the
lower part of the room. For heating rooms in winter, gas air heaters with a closed combustion chamber are
used, with a capacity of 80 kW. Each room is equipped with six air heaters (Figure 4).

When planting a bird, it is the intensity of ventilation and the light regime, the sex of the bird, the
presence of stress and other factors that are taken into account.



Elevated temperature and low humidity, this situation is typical when a new batch is moved into a
room. With this combination, the risk of dehydration of the bird due to evaporation of moisture during
breathing is increased. The condition is normalized by additional humidification, or by limiting the air
velocity until the indicators return to normal. Low temperatures and high humidity cause almost no
change in bird behavior, however, gradual saturation with moisture worsens the quality of the bedding
material and leads to a deterioration in air quality. The normalizing factor is the improvement of
ventilation.

Figure 3 — Exhaust ventilation shaft mounted on Figure 4 — Gas air heater
the roof, with flap

Ventilation of the poultry house is especially important at the «<PRIMA KUS» poultry complex.
This is because chickens, especially at a young age, are very sensitive to the effects of carbon dioxide and
other impurities in the air. Proper ventilation allows you to cool and dry the room in summer and winter
by regulating the temperature and reducing humidity inside, constantly purging the territory with cool air.
Therefore, even at the construction stage of the buildings, attention was paid to the ventilation system.
Effective and well-designed ventilation helps protect the health of birds.

To implement research tasks on the basic principles of the formation of technological parameters of
the microclimate when keeping chickens of different age groups in the conditions of «PRIMA KUS»
LLP, we used a number of zoohygienic methods:

- measurement of air temperature and relative humidity inside
broiler growing facilities using the combined device «TKA-PKM -
20». The «TKA-PKM - 20» device, shown in (Figure 5), is designed
to measure the following environmental parameters: - air
temperature (t, °C); - air relative humidity (RH, %).

Figure 5 — The «TKA-
PKM -20» device

The combined device is available in a compact, portable design. Structurally, the device consists of
two functional units: a measuring head (MH) and an information processing unit (IPU) connected by a
flexible multicore cable. When determining the relative humidity of the air, the device is maintained for at
least 15 minutes in an environment with absolute humidity, which we are going to determine. Then the
readings of the dry and wet thermometers were taken, making sure that the angle of view was
perpendicular to the capillaries of the thermometers and the difference in the actual temperature readings
of both thermometers was calculated. The readings were taken 2 times during the day — at 12-13 and 20-
21 hours. All the data received was recorded and recorded, along with additional conclusions.

The results and discussion. One of the main factors that affects the development of poultry and
the productivity of poultry houses is the normalized microclimate of poultry houses, which is
characterized by parameters such as temperature and humidity, the content of infectious microorganisms
in the air and the concentration of harmful gases (carbon dioxide, ammonia, hydrogen sulfide, etc.).
Increased humidity in the air negatively affects the productive performance of poultry. When the air
temperature in the poultry house is abnormal, incomplete assimilation of feed occurs, low egg production,
as well as insufficient increase in live weight - all this indicates suboptimal poultry conditions and poor-
quality microclimate on poultry farms. Relative humidity enters the air of the poultry house due to
secretions during bird respiration, evaporation of moisture from droppings, drinkers, etc.

Maintaining the necessary microclimate parameters in poultry farms is an extremely important
factor. A high concentration of poultry in a limited volume of the room, a decrease in the area and volume



of rooms per unit of live weight leads to an increase in the concentration of harmful gases in the poultry
house. The above factors make it necessary to create effective ventilation systems that regulate the
necessary parameters of the microclimate and increase the productivity of poultry farms. The electrical
complex of the ventilation system in the poultry house should ensure the maintenance of an optimal level
of humidity and temperature, which determine the necessary conditions for keeping poultry to ensure high
production productivity, and at the same time, the entire complex should increase the energy efficiency of
the poultry house.

The determining factors of the microclimate include physical factors, including temperature (t) and
relative humidity (¢) in the air, which characterize the quality of the air environment in the poultry house.
The effect of bird body temperature on their development was studied [12,13], which determined that the
optimal temperature values are in the range of 40-43°C [14], with the upper critical temperature being 45-
45.5°C and the lower being 20-25°C [15]. Maintaining the body temperature of a bird at a constant level
is possible provided there is a balance between the released biological heat of the bird and the release of
excess heat into the external environment.

Figure 6 shows the effect of the indoor air temperature of the poultry house on the average daily
weight gain of broilers at different ages.

The chickens of the control group were kept at optimal temperatures according to their age, the
chickens of the experimental groups were kept at temperatures 5°C higher and lower than optimal,
respectively. As can be seen from the diagram, high and low air temperatures negatively affect the studied
indicator, and, consequently, the productivity of the herd. In the absence of sweat glands in the bird, the
body's protection from overheating is carried out by sharply increasing the respiratory rate, which is
accompanied by increased heat output when moisture evaporates from the air bags. Thus, when the air
temperature (t) increases from 23 to 32°C, weight gain decreases by 26% or 2.9% for each degree.
According to our research, when the temperature values (t) increase from 24 to 29-30°C, the productivity
of poultry weight gain decreases by 16-45%.

Thus, our research has established that the permissible air temperature in the poultry house should
be in the range of 10-33°C, and the optimal relative humidity for broilers should be from 50 to 70% if
humidity leads to dust in the poultry house. The consequence of high relative humidity is the wetting of
the litter, a high concentration of ammonia in the poultry house, and poor air quality. It is important to
remember that the humidity level in the room strongly affects the temperature felt by the bird. For
example, from 1000 chickens, 228 liters of moisture per day are released, of which
54 liters/day are released from respiration, 174 liters/day from litter (about 80% of all moisture). The
optimal values of relative humidity in poultry houses have shown that relative humidity should not exceed
75-80% and be below 40-50%.

Indicators and effects of both high and low relative humidity
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Indicators and consequences of both high and low air temperatures
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Figure 6 — The effect of relatively high and low temperatures on the average daily weight gain of broilers
at different ages (g/day)

The studies we conducted in Figure 6 on the formation of technological parameters of the
microclimate when keeping chickens of different age groups are particularly dangerous factors for
broilers, a combination of high temperature and high relative humidity. These factors slow down the
necessary heat transfer from the surface of the bird's body and can lead to heat stroke. Under such
conditions, poultry air consumption increases 8-10 times [16]. Low temperatures (t) and high humidity
(p) lead to hypothermia of poultry, which can cause colds [17]. At low values of humidity (¢) from 60-
70% to 30-40%, the dust content of the air in the poultry house increases, resulting in a decrease in
poultry productivity by 5-8%. The harmful effect of dust concentration in the air on the bird's body
depends on the size of the dust particles [18]. Fine dust is the most dangerous for the body. Specks of dust
measuring 10 microns are released into the respiratory tract. Dust particles measuring 5 microns penetrate
into the lungs. Dust particles 0.3 microns in size are trapped in large quantities in the respiratory tract
[19]. Dust particles with a diameter of more than 10 microns usually settle in the nasopharyngeal cavity,
and with a diameter of 1.5 - 0.8 microns - mainly in the bronchioles and alveoli, less than 1 microns -
completely settle in the lungs and can enter the blood. In addition, dust is a carrier of harmful microflora.
Representatives of the microflora, which consist of bacteria of the E. coli group, staphylococci and
streptococci, are most often found in poultry houses [20].

Thus, the basic principles of the formation of technological parameters of the microclimate in
poultry farming are to maintain a stable temperature, which should be 16-18 ° C and relative humidity
should reach 60-80%.

Conclusion. The paper examines the technological equipment available at the production facilities
of the «<PRIMA KUS» poultry complex, designed for optimal life support for the raised «Ross-308»
broiler chickens of different age groups, and the capabilities of this equipment to maintain the necessary
microclimate conditions and meet the physiological needs of birds.

1. The optimal moisture level for growing broilers is 50-70%.

2. The use of an irrigation system guarantees humidity of 60-70% at the time of settlement of
chickens, reduces stress, and allows them to quickly adapt to the conditions of the poultry house.

3. To maintain a constant humidity level in the room, moisture entering it daily must be completely
removed during the operation of the ventilation system.
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TYUIH
AybUTapyambUIbIFBIKYCTapBIHY CTaY K Y HECIOH ePKACIN TIKKY CLIIapYaIIbUIBIFBIY LIIHKY COCIPyKOpCET
KILITEePIHTOMEH 1eTEeTIHKOH €3KOHOMHUKAIIBIKIIBIF BIHAAPABIAPTTHIPATEIHMAHBI3IBIMACENe001aAbKIHE0 01



binKanadepeni. MUKpOKINMAaTThI3ePTTEYKENeCiKopceTKImTep OOMBIHIIA KYPri3igi Kyc-KeuleHAepiHae
ayaHBIH TEMIIePaTyPachIMEHCAIBICTBIPMANIBIBUTFANIBUIBIFBITOYTIKTIHOPTY PJIYaKbITEIHAA(TAHEPTEH, TYCTE
JKOHEKEIIIKEe)TIriHeH 3 TypiiHYKTene(KycTapapiHecyAeHreiinne(,2M),eneH IeHr efiiHeHmamameH 1, SMOUiKTI
KT€ JKOHE Tobeaen(0,6m OHUIKTIKTE AHBIKTAJIIbI.
BymseprreynepBerepunapusiibikcanuTaprsikaepacsiaaa, «Ka3z¥ A3Y»KEAKoOa3zaceiHgaxysere
aceIpbUIAbl. bpoiinep OanmamanmapblH ecipy OoiiblHIIA SKcrmepuMeHTTIK 3eprreyiep «PRIMA KUS»
XKUIC 6a3zaceiga xyprizinai. 3eprrey Hbicanbl «Ross 308» kpocc Opoinep OamamaHmapbl OOJNIBL.
3epTTeyaiH Heri3ri omicTepi-cambICThIpMalbl TYpPAE JKOFaphl KOHE TOMEH TeMIIepaTypaHbIH op TYpii
JKacCTarbl OpOMJIep MacCachIHBIH OpTallla TOYJIKTIK ecyiHe acepi (ToyiiriHe /r).3epTTeyaiH MiHACTTEpI:
JKorapbl *oHE TOMEH aya TEMIIEpaTypachl 3€PTTEIreH KOPCETKIIIKe, ACMEK, TaObIHHBIH OHIMILTIrIHE
Tepic acep ereriH 3kcmepuMeHT kyprizy. «PRIMA KUS» -TonbIK 6HAIPICTIK IUKIMEH alHaJIbICATHIH
MaMaHIaHIbIPbUIFAH KYC IIapyaliblIbIFbl KOCITIOPHBIL: Opoiiiep OananaHaapblH ecipy, COI0 KOHE OHJIEY.
PE3IOME

CucremMa COIEPIKAHUSACEIBCKOX03IHCTBEHHON MTHUIIBI OBUT U OCTAETCS CephE3HON MPOOIEeMON st
MPOMBIIIUICHHOTO TITHIICBOJICTBA, CHIDKAIOIIEH MOKA3aTeNM BBIpAIIMBAaHUA NTUIBI W YBEIWYHBAIONICH
SKOHOMHYECKHE 3aTparhl. l3ydeHWe MHUKPOKIMMAaTa MPOBOAWINCH 10 CIEIYIOUMM TI0Ka3aTess M
TEMIIepPaTypy U OTHOCHUTENLHYIO BJIAYKHOCTh BO3/IyXa B TIOMEIIEHHUSAX ONPEICISUTH B pa3HOE BPEMsl CyTOK
(yTpom, nHEM M BeuepoM) B 3 pa3HBIX TOYKax MO BepTHKamu (Ha ypoBHe pocrta nrtuil (0,2 m), BeIcOTE
npuMepHo 1,5 M oT ypoBHsa mona u Ha Beicore 0,6 M oT moTojika). JlaHHBIE HMCCIIEIOBaHUS OBLIM
OCYIIEeCTBIIEHBI Ha Kadeape BerepuHapHoi cammrapud, Ha 0Oaze HAO  «KasHAHUY».
DKCIepUMeHTaIbHbIE NCCIEIOBAHMS 110 BRIPAIMBAHHUIO IBIILIAT-OPOIIEpOB mpoBoauanck Ha 0aze TOO
«PRIMA KUS». O0bexkToM HccieoBaHus ObLIH HbIILIATA-Opoiiiepsl kpocca «R0SS 308». OcHoBHBIE
METO/IbI UCCIIEIOBAHUS — BIMSIHIE OTHOCUTENFHO BBICOKOW M HH3KOM TEMIIEpaTyphl Ha CPEHECYTOYHBIN
MPUPOCT Macchl OpoiepoB B pa3HOM Bo3pacre (r/CyTku). 3ajadyd HMCCICIOBaHHUS: IPOBECTH
9KCTIIEPUMEHT, B KOTOPOMBBICOKME W HHU3KHE TEMIIEPaTypbl BO3JyXa OTPHIATENFHO BIUSIOT Ha
HCCIIEIOBaHHBIA IIOKA3aTellb, a, CIENOBATENbHO, M Ha NIpoM3BOAMTEILHOCTE craga.«PRIMA KUS»
SIBIISIETCS.  CTICIMATN3UPOBAHHBIM TITUIICBOMYCCKAM TIPEANPUATHEM, 3aHHMAIOIIAMCS TIOJTHBIM ITUKIOM
MPOM3BOJICTBA: BHIPAIMBAHUEM IBIILIAT-OpOiIepoB, yboeM U rnepepaboTKOH.
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