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N3YYEHUE TOKCUKOJIOT'MYECKUX U AJUVIEPTUYECKHAX CBOMCTB
AHTHUCENTHUKOB ITIPUPOJHOI'O, HEXUMHNYECKOI'O NPOUCXOXKIAEHUA

STUDY OF TOXICOLOGICAL AND ALLERGIC PROPERTIES OF ANTISEPTICS OF
NATURAL, NON-CHEMICAL ORIGIN

AHHOTaNUA
CoBpeMeHHBIE XUMHUYECKUE Je3MH(EKTaHTHl He Bcerna APQPEKTUBHBL, HAAEKHBI U
9KOJIOrMYECKH Oe30macHbl. [Ipy 3TOM OfHM NMPUMEHSIOTCS KaK JAe3UH(PUIMPYIOIINE CPEICTBA, APYTrUue
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BerepuHapus £bl/ibiMgapbl

KaK KOXHbBIE aHTUCCTIITUKY WX JIJIS IPO(QUIaKTHKY WH(EKIIMOHHBIX 00JIe3HEH y KUBOTHBIX. MHOTHE
U3 HUX oOmajgaroT MmoboYHbIMH d(PQPeKTaMH, TaKMMH KaK KyMyJSIUs B OpraHax W TKaHSX,
AUIEPTUYEeCKOT0 H  TOKCHKOJOTHYECKOTO xapaktepa. Cpend TPUPOIAHBIX aHTHCENTHYECKHX
npemnaparoB HanOosnee 3(pPEeKTUBHBIMU U MPHUBICKATSIBHBIMU SBISIFOTCS IIIYHTUT, O30H U aHOJIUT.
HocratouyHo MHOro myb6nukanuii B jureparype o 3()p(QeKTHBHOM NMPUMEHEHHWH TNPENapaToB Ha WX
ocHoBe. lccrmemoBanmsi TPOBOMMIM B JIaDOpPaTOpWM  BETEPUHAPHOW  KIWMHUKH  3alajHo-
KazaxcraHckoro arpapHO-TEXHHYECKOro yHuBepcutrera uM. JKanrup xana. C 3TOH IENbBHO
MCIOJIB30BAIN JIAOOPATOPHBIX YKMUBOTHBIX JUIS TIPOBEACHUS KIMHHUUYECKUX U MAaTOJIOT0aHATOMHYECKUX
WCCIIEIOBAaHNN. AHONUT, KaKk Je3WHQUIUPYIOMINNA IpemapaT, MOIy4aldl HCHOJb3yS CEepUHHYIO
YCTaHOBKY DJIEKTPOXHMHYECKOTO CHHTe3a crepmmsupyommx pactBopoB CTOJI. O3z0H, Kak
AHTUCETITUYCCKHIA TIperapar, MoJydyaln UCTOJib3ys cepuiiHbld o30HaTop «DICHO». HlyHrut, xak
AHTHUCENITUIECKHUI TpemnapaT, MOIy4aad B KadecTBE IIYHTUTOBOTO pPAacTBOpa. AHTHCENTHYECKHMA
npemapar «O3AH», kak KOMIUIEKC aHOJIMTa W O30HA, MOJYyYald ITyTeM O30HHPOBAHHA PACTBOpPA
aHoUTa B TeYeHHWE S5 MuHYT. KIMHWUYECKHE WCHBITAHUS TPOBOAWIN B COOTBETCTBHH C
MexayHaponueiMu  npaBwiamu  GCP.  Pe3ynbraThl  UCClIeIOBaHUS  TOKCUKOJIOTMYECKHX |
AJIIEPTUIECKUX CBOMCTB aHTHCENITUKOB MIPUPOTHOTO, HEXUMHUIECKOTO MTPOUCXOXKISHUS TIOKA3alH, 9TO
IIYHTHT, 030H, aHOJIUT U «O3AH» a0GCcoII0THO Oe3BpEIHBI ISl OpraHu3Ma Ja00paTOPHBIX JKHUBOTHBIX.
AHTHUCENITUYECKUE TperapaThl XUMHUYECKOTO TMPOUCXOXKACHUS W (DU3HOIOTHYSCKUN pacTBOp (Kak
CTaHAapT /i CpaBHEHHs) OOJIAZAf0T TOKCHKOJOTHUECKHMH W alUIEPIHYeCKUMH CBOMCTBAMU H
BBI3BIBAIOT THOENh Ja00paTOPHBIX KUBOTHBIX. OO0 3TOM CBUAECTEIHCTBYIOT MAaT€pPHAIIBI BCKPHITHA U
pe3yabTaThl KIMHHYSCKUX HAOIOICHHIA.

ANNOTATION

Modern chemical disinfectants are not always effective, reliable or environmentally friendly.
Some are used as disinfectants, others as skin antiseptics or for the prevention of infectious diseases in
animals. Many of them have side effects such as cumulation in organs and tissues, allergic and
toxicological nature. Among natural antiseptics, shungite, ozone and anolyte are the most effective and
attractive. Quite a number of publications in the literature on the effective use of preparations based on
them. Studies were conducted in the laboratory of the veterinary clinic of the West Kazakhstan
Agrarian and Technical University named after Zhangir Khan. For this purpose laboratory animals
were used for clinical and pathological anatomical studies. Anolyte, as a disinfectant, was obtained
using a serial installation of electrochemical synthesis of sterilizing solutions STEL. Ozone as an
antiseptic was produced using a series ozonator "DICHQO". Shungite as an antiseptic preparation was
obtained as shungite solution. «OZAN» antiseptic preparation as a complex of anolyte and ozone was
obtained by ozonation of the anolyte solution for 5 minutes. Clinical tests were conducted in
accordance with the international GCP rules. The results of studies of toxicological and allergic
properties of antiseptics of natural, non-chemical origin showed that shungite, ozone, anolite and
«OZAN» are absolutely harmless to the body of laboratory animals. Antiseptic preparations of
chemical origin and physiological solution (as a standard for comparison) have toxicological and
allergic properties and cause death of laboratory animals. This is evidenced by autopsy materials and
the results of clinical observations.

Knroueenie cnoea: moxcurxonocuueckue u alepeudeckue ceoﬁcmea, aroium, O30H, ULyHoum,
«O3any, Kpoauxu, benvie Muluiu.

Key words: toxicological and allergic properties, anolyte, ozone, shungite, “Ozan", rabbits,
white mice.

BBenenue. B mocnenane Tonbl co3manach HeJeTKas MPOTHBOSIN300THYECKAsT CUTYaAIUs I10
00CCIEYCHHIO BETEPUHAPHOW OE30MaCHOCTH  CEIbCKOXO3SMCTBEHHBIX JKMBOTHBIX [1, 2, 3].
Pazpaborannble Mepbl NpoQUIAKTUKKM HMH(PEKIUOHHBIX OOJIe3HEW HE BCETAa OKa3bIBAIOTCSH
a¢hexkTuBHBIME 1 Oe30macHbIMU. B mociieaHee BpeMst aCCOPTUMEHT aHTUMHUKPOOHBIX IPENapaToB JIjis
Je3uH(EKINN YBEIMYUICS, HO, B OCHOBHOM, XMMHYECKOTO IMPOUCXOXKICHHUSI. B TO ke Bpems 110
nyONMKaIysIM ~ yYEHBIX OTMEUYAaeTCss BO3pacTaHUE KOJHMYECTBA IITAMMOB MHKPOOPTraHU3MOB
YCTOMYMBEIX K IENTBIM KITACCaM XMMHUYECKHUX COSAMHEHUH 1 Ie3MH(DUIMPYIONHX cpeacts [4, 5, 6, 7].
Takum o0pa3oM, pa3padaTbiBasi HOBbIC JC3UHMHUIUPYIOIINE CPEACTBA, K KOTOPHIM MUKPOOPTraHU3MbI
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OBICTPO MPHUCMIOCAOIMBAIOTCS, YEIOBEK CO3/AET YCIOBHSI sl OBICTPOH M3MEHYMBOCTH MUKPOOOB, U
HOSIBJICHUIO HOBBIX YCTOHUYUBBIX, K JE3UH(DUIUPYIOIIM CPEACTBAM, IITAMMOB MUKPOOPIaHU3MOB [8,
9,10, 11].

CoBpeMeHHBIE XUMHUECKHE JAe3MH(EKTaHThl He Bcerga OSQQEKTHBHBL, HAISKHBl U
9KoJIOrHyYecku Oe3zomnacHsl. [Ipy 3TOM 0JHM IPUMEHSIOTCS KaK Je3UH()ULUPYIONIIE CPENCTBa, ApyTrue
KaK KOKHbIC aHTHCENTUKU WM AJs NPOQHIAKTUKY MH()EKINOHHBIX O0JIe3HEeH y )KMBOTHBIX. MHOTrHe
U3 HUX oOmajgaroT MoOOYHBIMH S¢P¢deKTaMH, TaKMMH KaK KyMyJsLUs B OpraHax W TKaHAX,
aJUIEPrUUecKOro U TOKCUKOJIOTHYeCcKoro xapakrepa [12, 13].

B cBsi3u ¢ 3TuM, A5 obecriedeHus] MPOTUBOIMM300THUECKON O€30M1aCHOCTH yBEIMUUBAIOTCS
TpeOOBaHMS K AaHTUCENTHYECKMM IIpemapataM. lneanpHoe aHTHCENTHYECKOE CpPEACTBO B
COBPEMEHHOM MUPE JAOKHO:

e o0iagaTte LIMPOKUM CIEKTPOM AHTUMHUKPOOHOrO NEHCTBUS, 3aMEUIAIOUIMM pa3BUTHE
PE3UCTEHTHOCTH K HEMY Y MUKPOOPTaHU3MOB;

e ObIThb 0O€30MacHBIM JJIsI 4YENOBEKAa M JKMBOTHBIX KaK BO BpeMs IIPUIOTOBJICHUS U
IPUMEHEHUS, TaK 1 [0CJIe OKOHYAHHS UCIIOJIb30BAHMUS 110 HA3HAUCHUIO;

e 00Ja1aTh PAaHO3KHUBIISIIOLUIMM U KMMYHOCTUMYJIMPYIOLIMM cBoiicTBamu [14, 15, 16, 17].

B »>TOM mnnaHe mNepcrneKTUBHBIMH CTAHOBATCS AHTUCENTHYECKHE IIpernapaThl Ha OCHOBE
NPUPOAHBIX BeHIeCTB M coeArHeHHH. OHHM SIBISIFOTCS JKOJOTHYECKH O€30MacHBIMH, 00JaIaroT
IIMPOKUM CHEKTPOM JeHCTBUS, OBICTPO pacmafaloTCsi W BBIBOISITCA M3 OpraHu3Ma, JIETKO
MIPOU3BOASATCA U ICUIEBBI IO CTOUMOCTH.

Cpenu  TpUPOAHBIX  aHTHCENTHYECKHX MpenapaToB HaumbOonee OS(PQPEKTHUBHBIMU |
NPUBJIEKATEIbHBIMU SIBIAIOTCS LIYHTUT, O30H M aHoiuT [5]. JloctarouHo MHOro myOnuKanuil B
muTepatype o 3 pexTHBHOM MPpUMEHEHHNH TIPeTapaToB Ha ux ocHose [18, 19, 20, 21, 22].

Cnenyer OTMETUTb, YTO OCTAlOTCA MaJOW3YYEHHBIMM HMX TOKCHUKOJOTHYECKHE U
aJIepruvecKre CBOMCTBA a Takke TOOOYHBIE AP(PEKTH Ha OPTaHU3M KUBOTHBIX.

Lenpto Hameil pabOThl ABISIOTCA W3yYEHHE TOKCHKOJIOTMUYECKHX M aNIPIrHYECKHX CBOICTB,
MIPUPOJIHBIX BEIIECTB U COCTUHEHUH aHOIUTA, 030HA U IIIYHTUTA.

Matepuansl W MeTOAbl HccaenoBaHuil. lccrnenoBaHusi TPOBOAWIM B J1aOOpaTOPHH
BETCPUHAPHOM KIMHUKH 3anaaHo-Ka3axCTaHCKOro —arpapHO-TEXHHUYECKOTO YHUBEPCUTETA HUM.
Kanrup xana. C 3Toil 1enpl0 HCHOJNB30BANM JAaOOPATOPHBIX KHBOTHBIX Ui TIPOBEACHUS
KIMHUYECKUX U MATOJIOr0aHATOMUYECKUX UCCIIEI0BaHUI.

AHOJNT, KaK Ae3MHQUIMPYIOIMN Openapar, HOJIyYald HCIONb3Ysl CEPUHHYIO YCTaHOBKY
AIEKTPOXUMHUYECKOTO CHHTE3a crepwimsnpyromux pactsopoB CTOIJI. Jlnsg dyero roroBuix
(U3NOIOTUIECKUH pacTBOP B COOTHOIICHUH Ha 1 J1 BOABI 9 rpaMMOB HATPHSL XJIOPHA.

O30H, KaK aHTUCENTHYECKUI Tpenapar, moJlyJalld HCIoJb3ys cepuitHblid 030HaTop «DICHO».

lyHruT, KaK aHTUCENTUYECKHU IpernapaT, MoJyJaid B KadeCTBE IIYHIUTOBOTO pacTBOpa, [Uis
Yero 5 rpaMMoB HIyHTHTa rnomemany B 100 M AMCHMIITHPOBAHHON BOZBI M BBIIEP)KUBATIN B TEUCHUU
2-X CYTOK IpHU KOMHATHOH TemIieparype.

AnTtucentnyeckuil npenapat «O3AH», kak KOMIIJIEKC aHOJIWTA W O30HA, MOIyYald IMyTEM
030HHMPOBAHHS PACTBOpPA AaHOJIMUTA B TEUEHUE 5 MUHYT.

Onpenenenne TOKCUKOJIOTHYECKUX U aJUIEPTUYECKUX CBOWCTB aHTHCENTHUYECKUX IPErapaToB
NPUPOAHOTO MPOUCXOXKICHUS, IPOBOIMIN HA JTAOOPATOPHBIX >KUBOTHBIX (O€Jible MBI, KPOJIHKH).
KnuHnveckre ucnbITaHus IPOBOAMIN B COOTBETCTBUH € MEeKAyHapoaHbIMH npaBuiiamu GCP.

JJ1st 9KCTIEpUMEHTOB UCTIONIB30BaH 115 mosoBo3penbix 6esbIx Mbiiel BecoM 20-27 rpamm, a
Takke 30 B3pOCIbIX KPOIUKOB MOPOABI IIWHIIUILIIA.

Knuanueckue HCCIIeIOBAHUS MPOBOIMIIH OOIIETTPUHATHIMH METOAaMH,
MATOJIOTOAHATOMHYECKHE  WCCIICJIOBaHUS  TYTEM  BCKPBITHS ~ Ja0OpaTOpHBIX  JKHUBOTHBIX U
MaKpOCKOIIMYECKOT0 0CMOTpA.

J1d M3ydeHHs TOKCHKOJOTMYECKMX CBOMCTB aHTHUCENTUYECKUX IPEMAapaToB MPHPOIHOTO
NPOUCXOXKICHUS HAMH POBEJCHBI TPU PA3IMYHBIX OIBITA HAa OEJBIX MBIIIAX.

[epBblii ombIT OBUT HAaNpaBlIeH HAa W3YyYCHHWE TOKCHYECKMX CBOMCTB aHTHUCENITHYECKUX
npenapaToB Ha OPTaHU3M J1a00PaTOPHBIX KUBOTHBIX IPH BHYTPHOPIOIIMHHOM UX BBEICHHH.

Onpenenanu TOKCUYECKHEe CBOCTBA MPENAPATOB MPUPOAHOTO NMPOUCXOXKIACHUSA: aHOJIUT, O30H,
myHrut U1 «O3AH» (komIuiekc aHOMUT + O030H), a TakXke O0a30BBIX MPENApaTOB XHUMHYECKOTO
npoucxoxaeaus: Cenrapuyc, Jenus-cent, Kmaccuk [23].
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OnbITB TPOBOAMIIM Ha OEJIBIX MBIIIAX B KojuuecTBe 40 TOJIOB, KOTOPBIX pa3leniy Ha 8 Tpymnn
0 5 TOJIOB B Ka’KJOM.

JKusotbIM 1 TpymIer BBOAMIN 1 MIiT aHONHTA,

2 rpynne — 1 M1 030Ha,

3 rpynme — 1 mut mryHTHUTa,

4 rpymme — 1 M1 «O3AH»,

5 rpynne — 1 mn Centapuyca,

6 rpynmne — 1 mn Jenus-cenr,

7 rpynme — 1 mu Knaccuk,

8 rpymne — 1 M3 JUCTHIIIIMPOBAHHOM BOABI — OHA CIIY>KUJIa KOHTPOJIEM.

[IpenapaTsl MbIllaM BBOAWIM BHYTPHUOPIOIIMHHO C COOJIONEHHEM MpaBUI AaceNTHKH U
AHTHUCETITUKU.

Kaxnyro rpyniy >KMBOTHBIX pa3Mellajd B OTAEibHble KieTku. KimHuueckue HaOmroneHus
NPOBOAMIN B TeYeHHE 2-X AHEeW. B KkoHLE ombiTa MpoBoAMiM YOOH M MATOJOrOaHATOMHUYECKOE
BCKPBITHE O€JIbIX MBIIICH.

Pe3yabTarhl 1 ux odcy:xkaenue. B 1-4 rpynme OenbIx MbIed KIMHAYECKUX OTKIOHEHHWHA HE
Habnronanu. B mepBeie 2 yaca, mociie BBEJCHHUS Mpenapara, oTMedann OeCIIOKOWCTBO TabopaTOPHBIX
JKUBOTHBIX, B TOCJIEAYIOIIEM OHU YCIOKOWINCH M HUKAKUX KIMHUYECKUX OTKJIOHEHHH HE HaOMI0qaIn
B TEUCHUE CICAYIOMIMNX 2-X AHEH.

B 5-7 rpymnme >KWBOTHBIX HaOIIOJAIM KIMHWYECKHE OTKIOHEHHs. B TepBEIi MeHh OTMedann
HU3KYIO aKTUBHOCTH MBIIIEH, CHIKEHHE YacTOTHI CEPIEUYHBIX COKpAIICHUH U TMOBBIIICHHE YaCTOTHI
MOYEHCITyCKaHUsl. ATPECCHUI0, CYIOpOTd U BO30yXeHne He Habmoaanu. Ha BTOpoii eHb ONBITOB BCe
MBIILIH U3 3TUX TPYI TOTHOIH.

B koHTpoJIbHO# 8 Tpymie y 1a00paTOPHBIX JKUBOTHBIX KAKHX-TH0O KIMHUYCCKUX OTKIOHEHUI
He Habmromanu (Tabnuma 1).

Pe3ynpTaThl maToI0r0aHATOMUYECKOTO BCKPBITUS J1a00PATOPHBIX JKUBOTHBIX IOKA3alIH, YTO Y
OenbIx Mbiiei B 1 - 4 u 8 rpynmnax He HAOJIIOANHM HU KaKHUX MAaTOJOTMYECKUX U3MEHEHUH B OpraHax u
TKaHAX, @ TaKKe B X aHATOMUYECKOM paCIOJIOXKEHUH. AHTHUCENTUYECKHE IpernapaTsl NMPHUPOIHOTO
NPOMCXOXKIEHUS HE OKa3aJd TOKCHYECKOro MAEHCTBHA Ha JIAaOOpaTOPHBIX JKUBOTHBIX IPU
OTHOKPATHOM (B 703¢ | MJI1.) BHYTpHOPIOIIMHHOM BBEICHUH.

B 5-7 rpynmnax y Mbimieil HaOIr01and METEOPH3M KHIICYHHKA W JKEIyIKa, U3MEHEHHS (OpMBI
OpIOIIHOM MOJIOCTH, LHMAHO3 CIM3UCTBIX 000JIOYEK, KPOBOMZIMAHUS B MEUEHH, KEITUYHOM IIy3BIpE U
JIETKUX, MOYEBOW Iy3bIpb MEPENOJHEH, JKENATYIIHOCTh CEPO3HBIX 000J04eK. Pe3ymbraThl
MATOJIOTOAHATOMUYECKOTO  BCKPBITHUS  TO3BOJISIIOT ~ 3aKJIIOYUTh O  TOKCHYECKHX  CBOWCTBAaX
AHTHCENITUKOB XUMUYECKOTO POUCXOKICHHS U OTPABICHUHN UMHU )KMBOTHBIX (PUCYHOK 1).

/ . AN ' Fa .‘ i
PI/IC}’HOK 1- KpOBOI/I?)J'H/IfIHI/IH B IICYCHU U JICTKUX, MCTCOPU3M KHIICYHUKA, ICPECTIOJITHCHUEC MOYCBOI'O
ITY3BIPs, XKCJITYIIHOCTh CEPO3HBIX 000JI04€eK Iona HeﬁCTBHeM XUMHNYECKNX aHTUCCIITUKOB
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T36J'II/H_13 1 — Kimmanyeckue n3MeHEHHMS y OeIBIX MBIIIEH o1 J:[eflCTBHCM IMPUPOAHBIX U XUMHUYCCKUX aHTUCCIITUKOB

1 rpymnmna 3 nmna 4 rpymnmna 5 rpynmna 6 rpynmna 7 mpynmna 8 rpymnmna
KnuHnueckue npusHaku Py 2 rpynra 030H Py Py Py Py Py Py
AHOJIUT IIYHTUT «O3AH» CenTapuyc Henus-cent Krnaccux KOHTPOJIbHAS
1 AKTHBHOCTh AKTHBHO AKTHBHO AKTHBHO AKTHBHO HU3Kast HH3Kast HH3Kast AKTHBHO
2 Bo30yxnenue HeT HeT HET HeT HeT HeT HET HET
3 Arpeccus HET HET HET HET HET HET HET HET
4 Cynmoporu HET HET HET HET HET HET HET HET
YacroTa ynapos cepaua
5 YAGPOB CCpAL, 510 515 512 509 296 284 293 513
VI./MUH
oe3 oe3 0e3 oe3 JacToTa CpenHss qacToTa oe3
6 | YacroTra MoueHCITyCKaHUS . . N . .
W3MEHEHHH W3MEHEHUH HN3MEHEHUH W3MEHEHUH TIOBBIIIICHA 4acToTa TIOBBIIIICHA HN3MCHEHUH

Tabnuua 2 — KinnHnueckue n3MeHeHus1 y OelbIX MbIIIel MoJ AeiCTBUEM ITPUPOAHBIX aHTUCENTHKOB B 03¢ 1 1 1,5 MJI, BBOOMMBIX B T€UEHHE 5 THEH

Kimanueckue no 1 M. B TeueHue S5 gHeit mo 1,5 M. B Teuenue 5 mHEH
MIPU3HAKU 5 rpynma 10 rpynma
p o 1 rpynna 2 rpynmna 3 rpynna 4 rpynma py 6 rpymma 7 rpynna 8 rpynma 9 rpynna pym
(1-5 nmeit KOHTPOJIb KOHTDOJb
AHOJHT 030H OIYHTUT «O3AH» AHOJUT 030H IIYHTHUT «O3AH»
HaOJIIOICHWS ) Has Has
1 AKTHBHOCTB aKTUBHO aKTUBHO AKTHUBHO AKTHUBHO AKTUBHO AKTHUBHO AKTUBHO aKTUBHO aKTUBHO AKTHUBHO
2 Boz0yxnenue HET HET HET HET HET HET HET HET HET HET
3 Arpeccnﬂ HET HET HET HET HET HET HET HET HET HET
4 Cynoporu HET HET HET HET HET HET HET HET HET HET
YacroTta ynapos
5 yAap 512 510 509 514 511 513 510 513 512 513
cepia, ya./MuH
6e3
6 YacroTa oe3 oe3 AMeHEHI 0e3 6e3 6e3 6e3 6e3 6e3 6e3
MOYEUCITYCKaHUs HU3MEHEHU! HU3MEHEHU! i U3MEHEHUHW | M3MEHEHUHM | U3MEHEHUM | HM3MEHEHUW | U3MEHEHHMH | U3MEHEHUH | W3MEeHEHUM




Berepurapusa Fol/ibiMAaPbI

Lenpto BTOpOro ombiTa ObUTO H3y4eHHE TOKCUYECKUX CBOMCTB aHTHCENTHYECKHX MpenapaToB
NPUPOAHOTO TpPOHCXOXKIAeHUs (aHoAMT, 030H, O3AH, myHrur) Ha opraHusM nabopaTOPHBIX
JKUBOTHBIX B PA3JINYHBIX 033X U MHOTOKPATHOM NIPUMEHEHUH.

st ombiTa necnonb3oBany 50 GenbIx MbIIEH, KOTOPHIX pa3aenuny Ha 10 rpymnm mo 5 ronoB B
KaXKI0H.

B kaxno#i rpymnie UCHbITHIBATIN OJUH aHTUCENITUYECKUN IIpenapar, a B KOHTPOJIbHOU rpymnme
UCIIOJIb30BAJIN TUCIMIUTUPOBAHHYIO BOLY.

’KusotapM 1 rpymmer BBoawmu 1 Mt aHONHUTA,

2 rpynme — 1 Mt 030Ha,

3 rpynme — 1 mut nryHTHTa,

4 rpymme — 1 Mt «O3AH»,

S rpymne — 1 M1 IMCUMIIIMPOBAaHHON BOJBI — OHA CIIY>KWJIa KOHTPOJIEM,

6 rpynme — 1,5 M aHONHUTA,

7 rpynne — 1,5 M 030Ha,

8 rpynne — 1,5 mi1 myHrura,

9 rpynme — 1,5 Mmn«O3AH»,

10 rpymme — 1,5 M1 AUCHMIITUPOBAHHON BOJIBI — OHA CIYXHJIa KOHTPOJIEM.

[IpenapaTsl MBIIaM BBOAMIM BHYTPUOPIONIMHHO B TEYCHUE 5 JTHEH ¢ cOOMIOIEHHEM MpaBUII
ACeNTHKHU U aHTUCETITUKU.

Ha cnenyrommii neHb, TOCIIEe MOCIEIHEr0 BBEACHHUS IMpenapaToB, MPOBOIWIM YOOH U
[aTOJIO0AaHATOMHUYECKOE BCKPHITUE OEITBIX MBILIEH.

B pesynbrare, Ha NPOTSDKEHMHM BCETO IMEPHUONA HKCIEPUMEHTA, BO BCEX MOJOMNBITHBIX H
KOHTPOJIBHBIX TPYIIaX KIMHHYECKAX OTKIOHEHWH y OeNTbIX MBbIIel He HaOmrommu (Tabmura 2).

B nepBrie 2 yaca, mocie BBeACHHUS IMPeMapaToB, V )KHUBOTHBIX HaOMOAan OECIIOKOIMCTBO, B
MOCJIEAYIOLIEM OHU YCIIOKOUIIHCH.

Ilo pe3ynpraTaM HaToIOr0aHATOMHYECKOIO BCKPBITHS, Mocie 5 qHel HaOmroneHus, y Oembix
MBILIEH HE OTMEYald HUKAKHUX MaTOJIOIMYECKUX U3MEHEHUH B OpraHax M TKaHsax. Pa3mepsl opraHoB u
UX aHATOMUYECKOE B3aMOPACIIONIOKEHNE ObIIIH B HOPME.

Tperudl ombIT OBUT HANpaBJICeH HA HW3YYCHUE TOKCHYECKUX CBOWMCTB aHTHUCEITHYCCKUX
MpernapaToB MPUPOJHOTO IMPOUCXOKACHHA Ha OpraHbl KEeTyJOYHO-KHUIIEYHOTO TpakTa MpH HX
JOOPOBOJIBHOM TMEPOPATILHOM BBEACHUM W HAa OpPraHbl JIBIXaHWS TPU BIBIXaHWU MBIIIAMH TapoB
AHTHCENTUYECKUX MPEenapaToB.

C 9TOH 1enpl0 UCIONBL30BATU 25 TOJIOB OENbIX MBIIICH, KOTOPBHIX paszeluiid Ha 5 Tpymmn
I10 5 TOJIOB B KaXIOM.

Kaxnyro rpynmy OenbIX MbIIIed MOMECTHIM B OTAENbHYIO LIMPOKYIO OaHKy C BaTOM.
B kaxnyro 6aHKy pazmecTiin EMKOCTb, KyJla HAIMBAIM aHTUCENITUYECKUH Ipenapar.

’KuBOTHBIM 1 rpynIbl HAIKWIK aHOJHT,

2 rpymnie —030H,

3 rpyImme —IyHIUuT,

4 rpymnme — «O3AH» (KoMIUIeKC aHOTUT+030H),

5 rpyIine —IUCTUUIMPOBAHHYIO BOJLy — OHA CIIy>KHJIa KOHTPOJIEM.

Knuanveckue HaOMIoAeHUS IPOBOAMIIM B TeUeHHE 2-X nHel. MccnenoBanus moka3and, 4Tto B
nepsbie 30 MUHYT, TIOCIIE a4yl MPEnapaToB, HAOII0AIM HEKOTOPOe OECTIOKOMCTBO, UCITYT, KOTOPBIE B
nocieaytonieM npoxoaunn. JlabopaTopHble )KUBOTHBIE OBUTH aKTUBHBI, BO30YKJCHUSI M arpecCuy He
HaOuonanu. OHU CBOOOIHO MCIIOJIB30BAJIH TPEnapaThl KaK HCTOYHUK BOJIBL( PUCYHOK 2).

PucyHok 2 — BenbIX MbIiIei MTOMECTUIN B OT/AC/IbHBIC OaHKHU /ISl U3yUYCHHS TOKCHYECKHX CBOWCTB
AHTHUCENTUYECKUX MPENAPATOB MPUPOJIHOTO MPOUCXOXKICHUS Ha OPraHbl KETYT0YHO-KUIIIEYHOTO
TpaKTa U AbIXaHUs
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Takum o00pa3oM, HCHBITyeMBbIE MpenapaTbl HE OKa3ald OTPULATENIbHOTO JEHCTBUS Ha
Opranu3M OeJbIX MBIIIEH B KAYeCTBE UCTOYHUKA BOJIBI.

[ns u3ydeHHs aJUIeprU4eCKUX CBOWCTB AHTHUCENTUYECKUX INPENapaToB MPUPOTHOTO
MPOUCXOXKJICHHUS X HAHOCHJIM HA KOHBIOKTUBY TJla3a KPOJUKa M BTUPAIU B KOXKY )KMBOTHOTO (KOKHO-
pe3opOTHBHAS peaKIHsl).

Juis ompeneneHusl aleprudecKWii pPeakWd KOHBIOKTHBBI HCIIONB30BAaM 15 KPOIHMKOB
pa3leNeHHbIX Ha 5 TPy 1Mo 3 KPOJIMKa B KaXKIOM.

JKuBoTHBIM 1 Tpynmbl B KOHBIOKTHBAJIBHBIA MEMIOK BBOIWIM TJIa3HOM MUMETKOM 1 karuio
aHOJIUTA, BO BTOPOH ri1a3 1 Karuo TUCIMIDTHPOBAHHOMN BOJIBI,

2 TpymIe 1o Toi e cxeMe — 030H,

3 rpymne —IIyHruT,

4 rpymme — «O3AH» (KOMITIEKC aHONMHUT+030H),

5 rpymnrne — QU3NOIOTHIECKU PACTBOP — OHA CITY>KHJIa KOHTPOJIEM.

HaGumroienue 3a peakiueii riia3 oCyIiecTBIsUH Yepe3 S MuHyT; 15 munyT; 1 ac u 3 Jaca.

[IpoBogunu HabironeHne 3a KIMHAYECKUMH WU3MEHEHUSMH CKIIEPHI, KOHBIOKTHUBBI TJla3a H
00IIIMM COCTOSTHHEM JTa00PaTOPHOTO JKHBOTHOTO.

B pesynbraTe, B mepBOil Tpymme KpOJMKOB, yXe€ B NEPBYI0 MHHYTY, MOCJE€ BBEACHUA
npernapara, OTMEYalld 4acTO€ CMBIKaHWE BEK, Cle30TeueHHe, OSCIIOKOWCTBO, ydallleHHe AbIXaHHs H
cepauedbuenus. Uepes 5 MUHYT THIIepeMusi KOHBIOKTHBEI U CJI€30TEYCHHE YMEHBIIIITUCH.

Uepes 15 MuHYT 4YacToTa IBIXaHUS W CEepANCOMEHHS NPUILIA B HOpMY. YUepe3 omuH Hac
YMEHBIINIACh THUIIEPEMHUsI KOHBIOKTHUBBI, KOTOpas uepe3 J1Ba 4aca MpeKpaTHIIach.

Bo BTrOpOoM a3y, KyZa 3akamblBajdd AUCHWUIMPOBAHHYIO BOAY, HUKAKUX KIMHUYECKHUX
M3MEHEHHUH B CKIIEpe U KOHBIOKTHUBE IJ1a3a He HaOIIoaany .

Bo BTOpOi#i M TpeThell rpymmnax, KIMHUYECKUX W3MEHEHWH Y >KMBOTHBIX HE HAOJIOAANH.
B KOHTpONBbHOM Ipynie HUKAKUX KIMHUYECKUX U3MEHEHUN Y KPOJIMKOB HE OTMEYaJIH.

B ueTBepTOii rpynmne, y KpOJIHMKOB B [IEPBbIE MUHYTHI, TIOCIIE BBEACHUS MpenapaTa, OTMeuain
0CCITOKOMCTBO, CIIE30TCUCHUE, yUallleHHe AbIXaHus W cepauebueHus. UYepe3 5 MHHYT MOSBUIOCH
pasapakeHre KOHBIOKTHUBBI B BUJI€ HEOOJBILION THIICPEMHH.

Uepes omuH yac oO0IIee COCTOSIHHE TPUILI0O B HOPMY, THIIEPEMHUS W CIE30TeUeHUE
MPEKPATUINCH.

Bo BTOpoM rma3y, Kyna BBOAWIM JUCHWUIMPOBAHHYIO BOJY, KIMHUYECKUX OTKJIOHEHUH HE
HaOJIIONAJIH.

B nsToit rpynme, e B KauecTBe KOHTPOJS WCHONB30BAIW (PH3HOJIOTHYECKUAN PacTBOp, Y
KPOJIMKOB B TEPBYIO MHUHYTY, IOCJie BBEACHHS Tpernapara, HaOmroIand OecliOKOWCTBO, ydallleHHe
IbIxaHust u cepanedbuenus. OTMedann OOMIBHOE CIe30TeUeHHe, YacToe CMbIkaHhe Bek. Yepe3 5
MUHYT OTMEYalld TMIIEPEMHUIO KOHBIOKTUBBI. Uepe3 yac MOKpAaCHEHUE U pa3[pakeHHE KOHBIOKTHBBI
COXPAaHSIIOCh, Yepe3 2 4yaca HaONoad YMEHbBIIEHUE Pa3IpaXKarollero mpoiecca, KOTOpbIi yepe3 3
yaca IpeKpaTuiics (PUCyHOK 3)

PI/IC}’HOK 3- FI/IHepeMI/IfI KOHBIOKTHUBBI Y KPOJIMKA IO I[eﬁCTBHeM (bI/IBI/IOJ'IOFI/I‘ICCKOFO pacTtBOpa



BerepuHapus Fel/ibiMAapbI

Bo BTOpoM a3y, Kyna BBOAMIM AMCUMUIMPOBAHHYIO BOAY, KIMHUYECKUX OTKIOHEHHUH HE
HaOJIIOaIM Ha BCEM MPOTSHKEHUH HCCIICI0BAHHS.

Takum 00pa3oM, He3HauWTENbHAs AlJIeprudeckas peakalusi Ha HadaJbHOM 3Tale HMena
MecTo npH BBeaeHun anonuta 1 O3AHa, Torma kak 030H M IIYHTUT HE OKa3aJid MOO0YHOTO AP deKTa.
ANnepruyeckyro peakuo y KpoJIMKOB HaOI0Jaau IpYU BBEACHUH (PU3HOJIOTMYECKOTI0 pacTBOpa.

3TO AOKa3bIBAaET TO, YTO XJIOP SBIAETCS PAa3LpaXKUTENEM Ul KOHBIOHKTHBBI M CKJIEPHI IJ1a3a
KPOJIMKOB MPH MIPUMEHEHNH (PU3HOIOTHYECKOT0 pacTBopa, anonura 1 O3AHa.

Hdns  ompeneneHuss ajUIEPTHUECKONW peakouu KOXKH  (KOXKHO-PE30pPOTHBHOM  PEaKIvH)
WCTIONB30BANIN 15 KPONHMKOB pa3ieNeHHbIX Ha 5 TPYIII IO 3 TOJIOBHI B KAXKIOM.

Juia uccnepoBaHusl KOXKHO-PE30POTUBHOM PEeaKIiy y KPOJIMKOB, B 00JIACTH JIOTIATKU C 00enx
CTOPOH BBICTPHUTAIU M BEIOPUBAIIN IIEPCTh MIIOMAAbI0 5X5 cM, 3aTeM KOy 00€3KUPHBAIN U BTHPAIH
C OZHOM CTOPOHBI MCIBITYEMBIH IIpemnapar, a C APYyrod CTOPOHBI JUCLWIIMPOBAHHYIO BOY.
Habumroienus 3a KITMHUYECKUM COCTOSTHHEM MTpoBoaAMiH depe3 30 MUHYT, OfuH 4ac, 3 4aca u 4 Jaca.

JKuBoTHBIM 1 TpynNEI B KOXKY BTUPAIA aHOJHT,

2 rpymnme — 030H,

3 rpymIe —IIyHruT,

4 rpymre — «O3AH» (koMIIeKC aHOTUT+030H),

5 rpymne — QU3HOIIOTHYECKHI PACTBOP — OHA CITY>KUIJIa KOHTPOJIEM.

B pesynbrare, B nepBoii rpymiie, B nepsbie 30 MUHYT, IIOCJIE€ BTUPAHUs Ipernapara, OTMedaln
pasapakeHHe KOXKU U TUIIEPEMHIO Ha MecTe BTupaHus. O01iee cocTosiHNE B HOpME, OECIIOKONCTBA He
HabOmronanu. Yepe3 ofuH Yac pa3lIpa)KCHUE W THIEPEMHUS] KOKU YMEHBIIMINCH U TMPEKPAaTHUIUCh K
TPEeThEMY-UETBEPTOMY Yacy HaOJIIOICHHUS.

Bo BTOpOI1 1 TpeTheil rpynmax KIMHUIECKUX U3MEHEHH, HA MECTe BTHPAHU, HE HAOII0aIH
Ha BCEM MPOTSHKEHUH UCCIIEIOBAHUSI.

B derBeproii Tpymme KpOJUKOB HAOMIOAANM HE3HAYMTEIBHOE pa3lpaKeHHE KOXH H
runepeMuto B iepsble 30 MuHyT. Yepes yac pazapakeHue U TUIepeMus: yMEHbIIMIINCh, a yepes3 3 Jaca
MOJTHOCTBIO MPEKPATUIIHCE.

B msATON KOHTpONBHOW TpyHIe KPOJHWKOB, B mepBble 30 MUHYT HaONMOJamy OECTIOKOWCTBO
JKUBOTHBIX, CHJIBHOE Pa3[pa)KCHHWE W TUIEPEMHIO KOKH Ha MECTe MPUMEHEHUs (DPU3MOJIOTHYECKOro
pactBopa. B Teuenue 3-x yacoB pazapakeHUE U TUIEPEMHUs IOCTEIIEHHO YMEHBIIWINCH U TIOTHOCTBIO
nportn yepes 4 gaca. (Pucynok 4)

W SRR

Pucynok 4 — Paznpaxxenne u THIIEpeMUsI KOXKH IO/ JIeCTBUEM (PU3HOJIOTHYECKOTO pacTBopa
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Bo Bcex rpymnmnax nabopaTopHBIX KUBOTHBIX, I7l€ B KOXKY BTHPaJIH AUCHHJUIMPOBAHHYIO BOAY,
KIMHIYECKNX N3MEHEHUH He HaOJII0Aany Ha BCEM NMPOTSHKEHUN HCCIICIOBAHMA.

Takum 00pa3oM, HE3HAUNTEIbHYIO PEAKIMIO OpraHW3Ma B BHAE pPa3IpaKEHHUS KOXH
Habnronany npu ucnbitaHuu anonuta 1 O3AHa, Torga kak 030H M IIYHTHT HE OKa3ald HHUKAaKOTO
BIMSHUSA. SIpKast peakiys opraHu3Ma HaOJo1aeTcsl IPpU MPUMEHEHHN (PU3HO0IOTHYECKOro pacTBopa.

3aki0ueHue. Pe3ynbTaTel MCCIETOBaHUS TOKCHKOJOTHYECKHX M AJIEPTHYECKHX CBOMCTB
AHTHUCETNITUKOB MPUPOJHOT0, HEXUMHUECKOTO TPOUCXOXKACHUS TIOKA3aJIM, YTO UIYHTUT, 030H, aHOJHT U
«O3AH» abcontoTHO 6€3BpeHBI AT OpraHn3Ma J1abopaTOPHBIX KUBOTHBIX.

AHTHCENTHYECKHE TIpernapaThl XUMUIECKOTO MPOUCXOXKICHNS U (DPU3HOIOTHYECKUI PacTBOp
(KaK cTaHmapT I CPaBHEHHUS) 00TaJal0T TOKCHKOJIOTHYECKUMH M aJUICPTHYeCKHMHU CBOHCTBAMH H
BBI3BIBAIOT THOEIB JIA00PAaTOPHBIX JKUBOTHBIX.

OO0 3TOM CBUZICTEIBCTBYIOT MaTepHAJIbl BCKPHITUS U PE3YNIbTAThl KIIMHHYECKUX HAOIIOICHUI.
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TYWIH

3amMaHayl XUMUSUIBIK Je3UHQEKIUsIay Kypanmapbl opKamiaH THIMII, CEeHIMII KOoHE
DKONIOTHSIIBIK ~ Ta3a emec. KeiOipeynepi nmeswHbeKnuMAnaymsl peTiHAae, Oackaimapel —Tepi
AHTHCENTUKTEPl pETiHAEC HeMece >KaHyapiapAarbl OJKYKMalbl aypylapiblH ajIblH aly YIIiH
Konmaubeanbl. OcblFaH OailyTaHBICTBI SMU300THSAFA KApChl KAayiNCi3miKTI KaMTaMachl3 €Ty YVIIiH
AQHTHUCENTUKANBIK Mpernaparrapra KOWBUIATBIH TajanTap apTagsl. 1abWfd aHTHUCENTHUKAIIBIK
MpenapaTrTapAblH IlIiHAe IIYHTUT, 030H JKOHE aHOJIWT €H THIMIIi )KOHE TapThIMIbI OOJIBIN TaObLIAIbI.
OpeOueTTepAe OJapAblH  HETi3iHAe mpenapaTTapAbl THIMAI  KOJJAaHy Typalibl — KOITereH
KapusmaneiMaap Oap. 3eprreynep JKoHrip xan arbrHmarsl bateic KazakcTaH arpapiibIK-TeXHUKAIBIK
YHUBEpPCUTETIHIH BeTeprHapIbIK KIMHWKACHIHBIH 3epTXaHachlHAa Kypridimmi. Ocbl MakcarTa
3epTXaHaNbIK JKaHyapyap KIMHUKAIBIK JKOHE MaTOJIOTHSUIBIK 3epTTeyjiep YIIiH MaiJanaHbuIIb.
Anomut,  pesmH(pexkmmsmaymsl  perinme, COTJI  3apapceBmaHApIpaThiH  epITIHALIEPIIH
AIIEKTPOXUMMSUIBIK CHHTE31HIH CEPHSIBIK KOHIBIPFBICHI APKbUIbI ajbIHABL. O30H aHTHUCENTHUKAIBIK
npermapar  perigae  crangaptTel  "DICHO"o30HaTOpbIHBIH ~ KeMeriMeH  anbiabl.  IyHruT
AHTHCENTUKANBIK Tpernapar peTiHje, NIYHTUT epiTiHAici TYpiHJe albIHAbl. AHOIHUT MEH 030H KellleHi
typinzeri" O3AH " aHTHcenTHKaNBIK Hpenaparbl aHONMUT EPITIHAICIH 5 MHHYT O30HIAY apKbLIbl
anbiaabl. Kimuaukaneik ceiHaktap GCP xanbikapanblk epekelniepine coiikec xypriziimi. TaOurw,
XUMUSUTBIK €MEeC aHTHCENTUKTEP/iH TOKCHKOJOTHSUIBIK JKOHE aIeprHsIIbIK KACHETTEPiH 3epTTey
HOTIKeJepl IIYHTUT I€H O30HHBIH 3€PTXaHajblK JKaHyapiapAblH AEHeci YIUiH MYJIEM 3HSIHCHI3
ekeHiH kepcerTi. AHonmuT ieH O3AH 3epTxaHalnbIK KaHyapiIapAblH JeHECiHe Je 3USHCHI3. XUMHUSIBIK
IIBIKKAH AHTHUCENTUKANBIK MpernapaTrap MEH Ty3Abl epiTiHAi (CabICTBIPY CTaHIAapThl PETiHE)
TOKCHKOJIOTHSUIBIK KOHE aUICPIHsJIbIK KACHETTEpPre Me XOHE 3epTXaHAJbIK >KaHyapiapAblH eJiMiHe
okeneni. MyHBI ayToncus MaTepHajiapbl MEH KIMHUKAJIBIK OaKblIayIapAblH HOTHOKEIEP] Janenaeii.
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KBIJIKbI TACTPO®UJIE3IHIH HATOMOP®OJIOI'UACHI
PATHOLOGICAL MORPHOLOGY OF GASTROPHYLLOSIS IN HORSE

AHHOTaNUA

Y CHIHBUIBIT OTHIPFaH MakKanaja, TaOWFH Karjaiina racTpodumie3OeH aybIpFaH KbUTKbLIAPIBI
KITMHUKAIBIK, TATOJOTHSIIBIK aHATOMISUIBIK JKOHE THCTOJIOTHSIIBIK 3epTTeY HOTHXKeNepi OepiireH.
[MaTonorusuiblk MOP(OJIOTUSIIBIK 3€PTTEYre MaTepuaiaapiabl  AJMaThl OOJBICHI ayIaHIapbIHAFbI
KimriripiMm et komOuHarTapbiaaa 2020-2022 xeuiaapia cOMbUIFaH KbUIKbUIApAaH albIHIbl. COWBLTFaH
3-5 ac apanbiFbliarbl 32 6ac xKbUIKbIHBIH 12-HeH (37,5%) ractpodwminies aypysl aHbIKTaidraH. Kapbia
OereyiekTepiHiH OalaHKYPTTaphl aybl3 KYbICHIHJIA, dKYTKBIHIIAKTA, KAPbIH/IA, alll )KOHE TOK IIICKTep/e
OpHaNacKaHbl aHbIKTANAbl. Onap 0ackiM TypJe YSJIbl TYPAE TONTAJBIT OpHAJACKAHBI OalKajraH.
Coliplll  3epTTeNreH JKBUIKBUIAPIBIH OapIBIFBIHBIH IIIKI MYIIENepi TONBIFBIMEH MaTOJIOTHSUTBIK
aHATOMUSUIBIK 3EPTTENIIN XaTTaMa TOJTHIPBUIILL. berejek OalaHKypTTapbl OpHAJACKAH MYIICHIH
KUJIereii KaObIFbIHJIA KbI3apy *OHE OWBUIBIMAAP TipKeireH. [lapeHXuMalblK MyIIenaepae TyHip:i
TUCTpOdUS, aln a3bIK KOPBITY KOJAApBIHIA SPTYPII JCHTelle naMblFaH KaTapiibl KaObIHyJIap >KoHE
OMBUTBIM/IAD JTAMBIFaHBl AHBIKTAJIFaH. l'ucronorusiiplk  3epTTEyre ImKi MyIIeNeplcH KoHE
yinajgapiad  anbiHFaH  keciugiiep 10% Oydepnenren ¢opManvH epiTiHAICIHAE OEKIiTLIreH.
MUKpOCKOIUSUITBIK 3epTTeyJiep OaphIChIHa KApBIHHBIH KiJIereln KaObIFbIHa OipIiiamMa KYpPhUTBIMIIBIK,
e3repictep aHbIKTaAbl. ['acTpodunnepnin OalaHKYpTTaphl OpHAJIACKAH OPBIH/Ia KAPBIHHBIH STUTEIHIA
KaOBIFbI JKOMBUIFaH, ©31HIIK JKOHE Kijerei acThl Kabarrapaa JCHKOUUTTEPAiH jKoHe TUM(OIUTTEPIiH
TP Py3a6l HHPUITBTpAUACH aHbIKTABI. COHBIMEH KaTap, KapblH MEH IIIeKTEepIiH €T KabaThH Jia
WHTEPCTHUINATIBIABI MHO3UT OENTiNepi KOpiHIi.
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ANNOTATION

This article presents the results of the study of clinical, pathological and histological changes in
the organs and tissues of spontaneously diseased horses with gastrophillosis. Materials for the
pathomorphological study were obtained in the period 2020-2022 in small meat processing plants in
districts of Almaty region from slaughtered horses. The objects of the study were 32 slaughtered
horses aged three to five years. Out of them 12 (37,5%) heads were found to have gastrophillosis. In
all cases, anamnestic data was collected and analysed. In each case a complete pathological autopsy
was carried out and a protocol was drawn up. The stomach and duodenum in intensive infestations
contained hundreds of larvae attached in nests to the mucosa. Reddening and formation of ulcerous
foci, devoid of epithelial cover, were found on the gastric mucosa in foci of attachment of parasite
larvae. Granular dystrophy developed in the parenchymatous organs and catarrhal inflammation of
varying severity in the digestive tract.

For histological examination the pieces taken from the internal organs and tissues were fixed in
10% buffered formalin solution. Microscopic examination revealed some structural changes in the
gastric mucosa. The abdominal epithelium is destroyed where gastrophils are found, and diffuse
infiltration with leukocytes and lymphocytes is detected in the intrinsic and subaerial layers. In
addition, the muscular layer of the stomach and intestine showed signs of interstitial myositis.

Tyitin ce3dep: cacmpogunes, HCoLIKbl, NAMOIOSUANLIK AHAMOMUANBIK O632epicmep, KapbiH,
bocenex barayKypmmapsi, Kamapivl KaObIHY, OUbLIbIM, Kpamep mapizoi sxcapakammap.

Key words: gastrophylosis, horses, pathological anatomical changes, stomach, gastric gadfly
larvae, catarrhal inflammation, ulcers, crater-shaped wounds.

Kipicne. Xbukel mapyambsuisirsl KaszakcTaHHBIH OapiiblK KIMMATTHIK alMakKTapblHAa KEeH
TapaFaH Majl IIapyallbUIBIFBIHBIH Oip camacel. OHIMII jkaHyapiap imiHAe emiMi3ae >KbUIKbLUIap
TaHBIMaJ JXOHE oOJapra cypaHbic ere >korapsl [1,2]. XKpUIKeI ©HIMIEpi KEepPrilikTi YIATTBIH YITTHIK
taraMbl. COHBIMEH KaTap, JKbUIKBUIAD ayblUl IIApyallbUIBIFBIHAA JKYMBICIIBI KYII PETiHIE >KOHE
CIIOPTTHIK OAaFbITTaFbl ic-IIapajapia KCHIHCH KOJIJaHbUIAbl. EJiMi3e JKBUIKBI IIapyallbUIbIFbIH
JaMbITyla apHailbl YHBIMIACTHIPBUIFAH achbULNAHABIPY LIApyallbUIBIKTapbl Aa Oap. Kazipri kesnme
eiMi3ze KBUIKbUIapI6IH canbl 3MITH 700 MBIHHAH acThlI.

JKbUTKBI 1IapyalIbUIBIFBIHBIH 1aMyblHa KEACPTi JKacalThIH MaceeNIep IiH 0ipi, 0J1 MHBA3USIIBIK
aypyJap, oJap/IbIH ilIiH/e racTpoQuiie3 aypybl epeKiie opbiH anansl [3,4,5].

lactpodunes - Tak TYIKTBl JKaHyapiapIblH KapblH Oerenekrepi OalaHKYpPTTapbIMEH
KO3/IBIPBUIATBIH JKOHE dJIeMJIe ©Te KEH TapajFaH CO3bUIMAlibl WHBAa3MsUIBIK aypyJapiasiH Oipi [6,7].
Kekpiiapra racrpoduiie3 ka3 ainapeiHAa OerejeKTeplliH Yy OeJICeHIUNIr JKOFapbliaraH/a
OachIM Typze >KaWbUTBIMIA KYPTeHAe kyFansl [8,9]. berenekrepaiH ecinm XeTiTyiHe jKoHE ONapIIblH
JKBUTKBI ar3achlHa €HYiHe Oi3[liH eJ/iH KYPFaK, BICTBHIK aya paiibl eTe Komainbl. KeiiOip mepekrepre
KaparaHja, Oereyiekrepin Oencenai yinysl KazakcTan aliMarbIiHIa MaMbIp JKOHE KBIPKYHEK albIHBIH
opraceiHa neiin tipkeneni [10]. 'actpodunes Oereneriniy 6apibik GopMarapsl — epecek HaCEKOMBI,
KYMBIPTKa *xoHe 1,2,3 ecy caTbIcbiHIaFkl OanaHkypTTapsl KazakcTanna kesneceni.

Byn aypyra  Kapcel BeTepUHApHSUIBIK QIJbIH aly [Iapaiapbl IKYpPri3ijMece KBUIKbI
HIapyalbUIbIKTaphl OipliiaMa 3KOHOMUKAJBIK MIBIFBIHAAPFA YINBIPaWTIHB Aanenaenred [11,12,13].
I'actpodmmnne3deH GapibIK KacTarbl, OApIBIK aChUT TYKBIMJBI XOHE KEPriliKTi KBUIKpIIAP TYpIepi
aybIpybl MYMKiH. AJl KOHJIBUIBIFBI TOMEH JKOHE JKac Majiapia ractpoduies ete 31l eteni. AysIpraH
KWIBIHIAPABIH CaMarbl a3asiJibl, >KYMBICIIBI JKOHE CIIOPTTAFbl JKBUIKbUIAP KbUIJAM IIapIIai/bl, a3bIK
KOPBITY OKyileci wmymenepiHiH GyHKOUACH Oy3pUIafbl, OWeNnepaiH CYT ©HiIMi TOMEHICHI.
lactpodunesnin KapbelH OalaHKYPTTAPbIMEH 3aKbIMAAIFaH Kopi Ouenep MeH KYJIbIHIap eJiM-KiTiMre
i ymsipaias [ 14,15,16].

Kenrteren aBTOopnapablH TYKBIpBIMAAYBIHIIA, TaK TYIKTBl JKaHyapiap ilIeK-KapblH
Oerenerinin 9 Ttypi Oenrimi Oonran [17,18,19]. beremextin G. intestinalis, G. veterinus >xoHe
G.haemorrhoidalis Typsepi Heri3iHeH OacbIM TYpIe JKbUIKbI MIAPYaIbUIBIFBI AMBIFAH aiiMaKTapa
ke3meceai [1,5,6]. Conbimen karap, G.intestinalis KapeiHga, G.veterinus KapbIHIa JKOHE OH €Ki e
imekTe, G.pecorum KapbIHHBIH 0e3ci3 xoHe Kapauanbiel, G. Haemorrhoidalis kKapsIHHBIH Kapauaib bt
OemiMJepiHe OpHAlAcCaThIHBI aHbIKTaIFaH. JKBUIKBLIAp TacTpOQuiuie3 KO3JBIPYIILICHIHBIH Oec
TYpiMeH Oipieli 3aKpIMAATYbl MYMKIH JKOHE OJlap KapbIHJa deKe TOI KYphI opHanacans: [20,21,22].
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OtaHAbIK 3epTTEYyUIIEpiH JepeKTepiHe KaparaHIa KbUIKbl ractpoduiuiesdi KasakcTaHHBIH
OapimbIK  KIMMATTBIK aWMakTapblHma Tipkeiaemi [23]. AnMaTel  OOJBICHIHIA  SKBUIKBIIAPIBIH
ractpodruie3den 18,85%-51,24% aybIpaThIHBI aHBIKTANFaH. 3€PTTENTeH JKBUIKBUIAPAA MHBA3USIHBIH
3KCTEHCHBTIT1 46,9-100 % keTKeH.

Ochl aBTOpIApABIH JepeKTepi OoWBIHIIA, AJMATHI OOJIBICBIHIA 3EPTTEITEH >KBIIKBUIApAa
OerenektiH 6 Typi: Gastrophilus veterinus, Gastrophilus pecorum, Gastrophilus intestinalis,
Gastrophilus nigricornus, Gastrophilus haemorrhoidalis, Gastrophilus inermis ke3eckeH.

Aypyfa AMarfHo3fpl aHaMHE3MIK JepeKTepre >KoHE NAaTOJOTHSUIBIK aHATOMUSIIBIK 3epTTey
HOTIDKEJIepiHE CyiieHe OTBIphIT KoWbutanpl. [lafimamansurraH omeOueTTepi Tangay HOTIKECIHIE,
JKBUTKBUIAPIBIH KYHI OOWBI JKaWbUTBIMIA JKYPYl Mapa3suTTEpPMEH WHBA3WSIAHYABIH HeTi3ri (haKTopbl
Oonbin canananasl [24,25].

lacrpodmmres emimizge keH Tapaica aa, OCHI KyHTe AeHiH aypyAblH SMTU300TOIOTHSCH KOHE
MATOJIOTUSUTBIK, AHATOMHSICHI TOJBIK 3ePTTEIMETCH.

KympicteiH Maxcatel: [acTpodune30eH ayblpFaH SKbUIKBUIAPABIH IMIKI MYLIeJIepiMeH
yInanapblHaa JaMbIFaH MaTOJOTUSIIBIK aHATOMISUTBIK ©3TepiCTepAiH epeKIIeTIKTepiH aHbIKTaY.

3epTTey MaTepuangapsl MeH Tocingepi. 3eprrey Mmarepuanmapel 2020-2023 keiimap
apaceiaia Kazak yITTBIK arpapiblk 3epTTey YHUBepcUTeTiHae, AnMatsl, Typkictan skoHe Kpi3popaa
OOJBICTAPBIHAAFEl JKBUIKBI IAPYaIlbUIBIKTAPbIHAA COWBLIBII 3€pTTEIAreH KBbUIKBUIAPJAH AJBIHIBI.
Coitburran 3-5 xac apanbirblnarbl 32 0ac xbUIKbIHBIH 12-HeH (37,5%) racrpodmiuies aypybl
aHbpIKTaABl.  Onapapl JIaXCHI3 COWBIN 3epTTeydiH cedemtepi opkamail Oonmel. 3eprrenreH 4 Oac
IIeKTiH TyHinyiHeH, 8 Oac asK »KapakaTTapblHa OalJaHBICTBI COMBUIBIN 3epTTENIi. AHaMHE3IIK
JIEPEKTep aybIpFaH JKbUIKbIIAPFA BETCPUHAPHUSIIBIK EMJIIK Iapaiap KOpCETKeH MalIopirepiepiHeH
anbiH el COMBIN 3epTTENreH XKBUTKBUIAPIBIH aybI3 KyBICHIH/IA, KAPHBIH/IA, iIeKTepiHe Oerenek Oanay
KYpTTapMeH TracTpoQuuie3re TOH ©3repicTep AaHBIKTAIBIN, OJap MAaKPOCKOIMSIIBIK CHIIATTAJIbL.
['MCTONOTUSNBIK 3epTTeyre KapbIHHBIH OalaHKYPTTap OpHAJIACKAH >KEpiHEH KejeMi 2-3cM2 KeceKIle
anpigbin, onapabl 10% - OeifrapanTanraH ¢opMaiMH epiTiHAiciHe cajibin OekiTTik. bekitinren
Kecekuienepai mnapaduHae HBIFBI3AAN, OJlapJaH MHKPOTOM apKbUIBI KalbIHIBIFBI 5-6 MKp KyKa
KeCiHIIep abiH bl ONapabl JKaJIbl OB 3¢PTTEY YIIIH FeMaTOKUINH-303UH TOCITIMEH OOSIBIK.
Kyxa mapadun timimaepin xapteoiaii aBToMatTaHasipeirad HEOTION ERM 3100 (ABcrpanus)
MUKPOTOMBI apKbUIBI ANBIHIBL. [ UCTONOTHSUIBIK 3€pTTey OaphIChIHAA aHBIKTAFaH e3repicTep
LEVENHUK D870T caHIbpIK MHKPOCKOIT apKbLIbI CYPETKE TYCIpPiJII.

3epTTey HOTHIKeNePi KIHe Tajgay. AHAMHE3IIK IepeKTepAl Tallay HOTHXKECIHIE: aypyIblH
KIIMHUKANBIK Oenrijepi opkanmail OoifaH >XoHe ractpomiuiesre TOH HAKThl TYPaKTHl Oenriiep
OoJIMaraHbl aHBIKTABI. bipak, sKnHAIFaH aHAMHE3/IIK JIEPEKTEP/Il )KOHE COMBII 3ePTTEy HOTHXKENEpiH
CaJIBICTBIPA KEeJII TaJjaFaHja, racTpoGuuIe3iiH KIMHUKAIBIK OeNriiepi skaHyapblH KOHIbUIBIFbIHA
JKOHE ar3ajarbl OanaH KypTTap/blH CaHbIHA Ja OalIaHBICTBI OONATHIHBIH AHBIKTAIBIK. KOHIBUTBIFBI
JKOFaphl KOHE KapbiHaa OaylaH KypTTap CaHbl a3 OOJIFaH JKbUIKbLIApAa racTpoGUIIes3TiH KIMHAKATBIK
oenriiepi OalikanmaraH. bamaHKypTTapMeH 3aKbIMIAIFaH TiK 1IIEKTiH COHFBI 0O6JIIr ChIPTKA Kapai
TOHKEPIUTIN IMIBIFBIT TYPABI JKOHE OHJA KONTereH KbI3bUI TYCTI OallaHKYPTTapblH KaOBICHIT
OpHaJIaCKaHbl KOPiHIi. AJI MaNJblH KOHIBUIBIFEI TOMEH JXOHE OallaH KYpTTap CaHbl KapblHAA Kol
Oosica, aypy/AblH KIMHUKAIBIK OeNriiepi: aci3ieHyMeH, CHIPTKBI OpTa dcepiiepiHe PeaKIMsChl TOMEH,
a3blKKa TOOeTi TeMEH, a3blK KOPBITY Kyiieci KbI3METIHIH OY3bLIybIMEH, JKYAEyMEH, Tepi >KYHIHiH
yiNnanaHybIMEH JKOHE OHBIH TAaOWFH JKBUITHIPJBIFBIHBIH TOMEHICYIMEH cunarTanrainsl. COHbIMEH
Kartap, IMeKTiH TYHUTyl, )KbULAaM Imapiiay, Tepiey oHe Imeijaey Oenrijepi nae TipkenreH. Erep
Mapa3uTTIH JIMYMHKAJIAPhl JKYTKBIHIIAKTBHIH KaObIpFachlHAa, JKYMCAK TaHJaima, TUIAIH TyOipiHIe
opHasiacca, ONapibIH IIIKeH Cybl TaHAybIHAH NIBIKKAHBI OalKalFaH, ojap Keiie MOWHBIH CO3BIT
KeTesreHi Oalikanran. Onap a3pIKTBl Oasy IIAaHAWABI JKOHE a3bIKTHl JKYTKAHAA aybIPCHIHFAHBI
TipKeNnTeH. Aypy 3UIIi ©TKEeHJIe, *KBUIKBUIAP COJ KaFbIMEH JKAThIN, 0achlH Kypcak KybIChIHA Kapait
Oypbln asfbIMEH IMIiH TeNKiJereH. AybIpFaH JKbUIKbUIApABIH JC€HE KBI3YybIH Maaspirepiep
TekcepMered. ['actpodunnes nanaga s>kalbuiraH OapiblK TYKbIMIAC JKOHE JKEpri JIKTI >KbUIKbLIap
TYpJIEPiHJE Ke3JIECTi.

[laToNOTHSNBIK ~ aHATOMHSUIBIK ~— ©3repicTepi. AypyIblH MAaTOJOTHSIIBIK — aHATOMHUSIIBIK
e3repicTepiHiy 31AUIr O0alaHKypTTapAblH JaMy CaTbIChIHA, OJIApAbIH CaHbIHA OHE OpHAIacKaH
xKepiHe  OaiyaHpICThl 00161, COMBUIBINT 3€PTTEATCH KBUIKbLUIAP Ja racTpouiaepaiH OajgaH
KYpTTaphl, HETi3IHEH aybl3 KYBICBIHJA, dcipece >KYTKBIHIIAK aifHANaChIHAaFbl YiIrmajgap/ia, KapblHaa
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JKOHE IIIEKTE OpHAJTACKaHBIH aHBIKTaAbIK. ONapJbelH KeJieMi JaMy CaThIChIHA >KOHE OpHAJIACKaH
OpHBbIHA OailIaHBICTBI OPTYPii 00Jmbl. AybI3 KYBICHIHIA OpHAajdacKaH OaJaHKYpTTap ycak, OipiHIii
JlaMy CaTBICBIHZA OHE ojlap 0achIM TypJe TaHaai mepiecine, Tiin TyOipiHae jkoHe KaTThl TaHAanhaa
Kepinai. banankypTTap *aOBICHINT OpHallaCKaH >KepJeri Kijiereilni KaObIK iCIHTeH, KbI3apFaH >KOHE
OMBITBIMIAp Taiima OoJFaH.

AJ KapelHIAa OpHalacKaH Oereliek OamaHKYpPTTapAblH KeieMi ipi koHe omap II-1II mamy
CaThICHI )KacklHAa 00Jbl. bamaHKypTTap KapbIHHBIH OapiblK OemimMaepinae Tipkenai. Ocipece 0ackiM
TYpPAE KapbIHHBIH KapAuainsl OeJiMiHIe OpHaJacKaHbIH aHBIKTaABIK. Onap KaH KbI3bUI JKOHE CYp
TycTi OonraHbiH Kepzik. OmapasiH AeHeci cermeHTTenreH. COHBIMEH Karap, TYCTepiHe Kapait
OayaHKypTTap KapblHAA JKEKe YSUIBl TONTap KYpPHIN THIFBI3 OpHANACKaHBl Oankamael (cypet 1,2,3,4).
KpI3bu1 TYCTi OanaHKypTTap KapbIHHBIH KapIUaJJbl, ajl CYp TYCTi OanaH KypTTap KapbIHHBIH Oe31i
OemiriHAe aHBIKTANABL. bamaHkyprrap Kimeredni KaOvplkTa 45-90 TpamycTIK OYphINT Kacam
opHanmactel. KapblHHBIH 0Oe3mi OeuiriHiH Kijdereiai KaObIFBI KbI3apFaH, TOMOBIFBIIT iCIHTEH,
9pO3UsIIAHFAH KOHE KaObIpFachl KaiblHAaraH. KapblHHBIH Kapauanabl OediriHiH OalaHKypTTap
OpHaJlaCKaH aiiMarbpIH/Ia KaHTanayjJap MeH OMbUTBIMAAPIA Ui Ke3aecTi. bapibik xepae 6amankypTTap
Kierein KaObIKKa e3aepiHiH 0ac »arblHAa OpHAJIACKAH OTKIp JKYII UITeKTepiMeH >KaObICHIIT, YIITiHIII
JKOHE TOPTIHINI CETMEHT JCHIeHiHe JACHiH TepeH eHIiN TYpraHbIH OaikaabiK. Oiapapl KOJIMEH KYIITEn
TapThIN AXBIPAaTKAHIIA, OJIAPJBIH OPHBIHIA KOW Ke30€H KaparaHlla aHbIK KOPIHETIH KpaTep Topi3i,
TepeHniri 3-4 MM OoNaThIH JKOHE KalTa TeTiCTeNMEHTiH OWBIK OpbhIHAap Kaiabl. Erep
OaslaHKypTTapIbIH CaHbI THIM KOIT 00JIca, KapBIHHBIH KiJIeTeiTi KaOBIFEI TOP TOPI3/i OOIIBIT KOPiHIi.

Al imekTe OallaHKypTTap a3 Meuiepae kesgecti skoHe onap Ill-mamy caThIChl KachliHaa
Oommel. ImekTiH Kijgerelsi KaOBIFBI iCIHTCH, KbI3apFaH >XoHe Oerejiek OadaHKypTTaphl OpHaTacKaH
JKepiepAe 3po3usiap MEH OWbUIBIMIap Oaikammbl. Tik I1MEKTIH COHFBI O6JIiri TBIM KYIITI iCiHTEH,
KbI3apFaH, OWBLIBIMIAIIFAH JKoHE 01 skepe aAe [1l-gamy caThIChl xKachIHAaFbl OaJIAHKYPTTap IbIH ThHIFBI3
OpHaJIaCKAHBIH aHBIKTA/IBIK.

[Haxwipkait mumbanblKk TYHIHASPAIH Kejemi Imamaibl YIIFaiifaH, KOHCUCTCHIHUSACHI KATTHI
nay, TUTIK OETiHIH CypeTi aHBIK eMec.

KexbOayblp keiemi yiiraiiMaraH, IIETKI KbIpJIapbl ©TKip, KOKIIUI-CYPFBUIT TYCTi, TiJiK OeTi
ycaK TYHipii, KBIPBIHIBI a3 alIbIHIBL.

Kypek xenmemi yiraiiMaraH, MHOKapJ aKIIBUI-KbI3BLII TYCTi, KOHCHCTEHIUSCHI JKYMCAK, OH
JKOHE COJI KapbIHIIANAp KaObIpFalapbIHBIH KAIBIHABIFEI 1:3. DHIOKapH akKmibll CYPFBUIT TYCTI,
BUTFAJIZIBI )KOHE TETIC.

Baywipapiy kenemi mamainel yiFaiiraH, Mmymie Oipkenki OosiMaraH, CYPFBUIT-KOHBIP TYCTI
aliMakTap KbI3bLI-KOHBIP TYCTI ailMaKTapMEH MISKTEeH, KOHCUCTCHIIMACHI )KyMCaKTay, TITIK OCTiHiH
CypEeTi aHBIK eMec.

Okne keseMi yiraiiMaraH, KOHCHUCTCHLUSCHI CEPIiMAL, aKIIbLI CYPFBUIT TYCTI, 1LIKi CypeTi
CaKTaiFaH, OpoHXTap KiJierein KaObIFbl aKIIbII-KbI3FBUIT TYCTI.

Byiipektepain kejeMi Iamaibl YIIFaiFaH, CYPFBUIT-KOHBIP TYCTi, KOHCUCTEHIHACHI )KYMCAaK
Tay, KaIrcyJlachl OHal aJIbIHAJIBI, IIIKi CYpeTi aHBIK,.

Cyperl — KapeinubiH 3-namy CATBICHI JKACHIH/IAFbI 0aJaHKYpTTapMeH 3aKbIMIATYbl
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Cyper 2 — KapbIHHBIH KapAHaibabl OeJiriHaeri 3-1aMy CaThIChI )KaChIHAAFbl OalaHKYPTTap

JKapakaTTap
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MUKpPOCKOTIUSUTBIK, KapbIHHBIH Kijereiai KaObIFpIHAa OipimiamMa KYpbUIBIMABIK ©3repicTep
aHbIKTanabl. [acTpoduinepain OamaHKYpTTaphl OpHAJACKAH OPBIHIA KAPBIHHBIH SIUTEIUH KaOBIFBI
JKOMBUTFAH, ©3IHIIK JKOHE KiJered acThl KabaTTapia JICHKOIHUTTEPMIH KoHE JTUMGOITUTTEPIIH
TG Py3ael THPUIBTpaUUsACH aHbIKTaNAbl. COHBIMEH KaTap, KapblH MEH IIEKTepIiH eT KaOaTblH 1a
WHTEPCTUINAIIBIEI MHO3HUT OeNTiepi KOpiH/Ii.

ColibIn 3epTTENTEeH KBUTKBUIAPILIH ImIiHAe O0ackiM Typae ractpoduiuie3doer 1-9 xoHe omaH
JKOFapbl JKAacTarbl XYMBIC KYLIl peTiHAEe KONJAHBUIATBIH >KOHE KYHI OOWBI >KalbUIBIMAA KYPETiH
KBUIKBUTApD aybIpaThiHbl Oalikangsl. COHBIMEH Karap, ayblpFaH >KbUIKbLIIAp TacTpoduiie3naeH
CTaI[OHAPJIBI Cay €MeC MIapyaIlblIBIKTaH OKETIHI€Hl aHBIKTAI/IBI.

KopbIThinabl. JKunanran aHaMHE3IIK JepeKTepll >KOHE IaTONOTHSIIBIK aHATOMISUIBIK
3epTTey HOTWXKEJIEpiH Tanaay OapbichiHAA, 013 KBUIKBI ractpodmuie3i Anmatel, TypkicTaH koHe
Kp3butopna oOnmBICTapblHAA KEH TapajafaHbl JKOHE OapIblK JKacTarbl JKBUIKBIIAD ayBIPATHIHBI
aHbpIKTaABl. [acTpodmmresaik Oerenek OamaHKYPTTApHI aybl3 KYyBICHI, KapbhlH KOHE iIIeK Kilereii
KaOBIKTaphIHA aybI3 ammnapaTbIMEH jKaObICHII, TONTANBIN OpHanacaasl. OnapaslH OpHaIacKaH KepiHue
OpTYpJi JeHreWae NaMblFaH KaTapiibl KaObIHYJap JKOHE IUCTPO(QUSUIBIK ©3repicTep, KapbIHHBIH
OUBUIBIMIBI KapaKaTTaPbl, a3bIKTHIH AYPBIC KOPHITBUIMAYBI OaiKamabl.

Keuikputap ractpodminie30eH  KbIC JKOHE KOKTEM —aljlapbhlHAa OKOFapbl  JieHreine
3aKBIMJIAJIATHIHBI AHBIKTAJIJIBI.
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PE3IOME

B crathe npencTaBieHbl pe3ylbTaThl HCCICIOBAHUS KIMHUYECKUX, MATOJIOr0aHATOMH YeCKUX
U TUCTOJIOTUYECKUX HW3MCHCHHI OpPraHOB W TKaHEH CHOHTAaHHO 3a00JEBHIMX racTpoduiIie3oM
jomaaer. MaTepuanbl JJi1 MaToMOP(OJOrHISCKOTO UCCIICIOBAaHUs MOydeHbl B nepuon 2020-2022
TOZBI B MEIIKUX MSCOKOMOWHATaxX B pailoHax AJIMAaTHHCKOW 00nacTu oT yOUTHIX Jomaneid. O0beKToM
UCCIIeIOBaHUs SIBUIMCH 32 yOWUTHIX JIOIIafei B Bo3pacTe OT Tpex-ao msatu jer. U3 Hux y 12(37,5%)
rojoB ObUTM BBISBJICHBI racTpodmwmied. Bo Bcex ciydyasx mpoBOAWICS CcOOph W aHAIU3
AHAMHECTHYECKHX JaHHBIX. B KaXIoM ciydae NPOBOIWIOCH MOJTHOE MAaTOJIOr0aHa TOMHYECKOE
BCKpPBITHE ¢ 0hopMIIEHUEM MPOTOKOMNA. B keny ke U IBEHAAATHIIEPCTHOM KUIIKE P WHTEHCHBHBIX
WHBA3MsIX HAXOJIWINCh COTHH JIMYMHOK, MMPUKPETUICHHBIX THE3JJAMH K CIU3UCTOM oOonouke. B owarax
MPUKPEIICHUs] TMYWHOK Tapa3uTa Ha CIU3UCTON 000J0UKe KelyKa 0OHApYKUBAIOCH TTOKPACHEHHE
U (GOpMHUPOBaHHS S3BEHHBIX OYAroB, JIMIICHHBIC DMUTEIUAILHOIO MOKPOBA. B MapeHXMMATO3HBIX
opraHax pa3BHBaach 3epHUCTas TUCTPODUs, a B MUIICBAPUTEIBHOM TPAKTE KaTapadbHOE BOCIAJICHHUE
B Pa3JMYHON CTENIEHU BBIPAXXEHHOCTH.

JJ1si TUCTONIOTUYECKOTO MCCIIEIOBAHUS B3AThIE KyCOUKH U3 BHYTPEHHHUX OPTaHOB M TKaHen
¢bukcupoBansl B 10 % O0ydepHoM pacTtBope GopManuHa. B Xo/1e MUKPOCKOTTUUECKUX UCCIICIOBAHUI B
CJIM3UCTON 00OJIOUKE KENMY/IKa BBISBICHBI HEKOTOPBIE CTPYKTYPHBIC U3MEHEHUS. DTHUTEINH OPIOITHON
MOJIOCTH Pa3pyllIeH B MECTe OOHapyKeHHUs racTpo(uiaoB, B COOCTBEHHOM U Cy0a’pajibHOM CJIOSX
BhIsiBIsieTCs: Auddy3Has uHbUIbTpanus neikormuramu u auMdormramu. Kpome TOro, B MbIIIEYHOM
CJI0€ KeIy/IKa M KUIIIEYHHKA OTMEUYCHBI MPU3HAKY HHTEPCTUIMAILHOTO MHO3UTA.
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PATHOLOGICAL ANATOMICAL CHANGES IN SAIGAS INFECTED WITH
COENUROSIS CEREBRALIS

ANNOTATION

This article describes an autopsy of an animal infected with coenurosis, a parasitic disease
caused by the larval stage of the tapeworm. A cadaver infected with cenosis showed moderate
hardening, the abdomen was swollen and the eyes were closed. The spleen of all sick animals is
softened and the tissue structure is disturbed. Examination of the subcutaneous fat showed signs of
body fat, but they were mottled with red dots. The lymph nodes were also swollen, dark red, moist,
mottled with tiny red dots, with red fluid running along the surface. The lungs were enlarged, the
consistency was loose, the serous membrane had many dark red dots, and bloody fluid was leaking
from the surface. The heart was found to be loose, enlarged, with soft consistency. The liver was
whole-blooded, enlarged, with many dark red dots on the surface, and the gallbladder was moderately
full, without stones or parasites.

On examination of the digestive tract we saw that the stomach was swollen due to a brown
fluid content, the intestinal mucosa was damaged and swollen due to the fluid content within, and the
intestinal mucosa was swollen, dark red and thickened in places. The brain tissue is hyperemic and
oncospheres are found in tubes twisted across the surface and depth of the brain. In the early stages of
cenurotic disease, newly formed haemorrhages and hyperaemia were observed in some parts of the
cerebral membranes. A detailed description of the pathological anatomical changes that occurred as a
result of the disease is given in the article.

Key words: coenurosis cerebralis, saiga, Ural population, internal organs, autopsy.

Introduction. Coenurosis cerebralis is a dangerous invasive disease mainly of sheep, less
often goats, cattle, camels, domestic yaks, buffalo, horses, and in isolated cases even humans [1-8].
The causative agent of this disease is Coenurosis cerebralis, the larval stage of the cestode Multiceps
multiceps [1,2,3]. The parasite is localized in the brain and less frequently in the spinal cord of
animals, and in its final stage of development it takes the form of a large bladder filled with fluid and
pressing on the organ tissue. The clinical symptoms of the disease are various manifestations of
nervous reactions, such as blindness, spinning syndrome, paralysis, paresis, loss of locomotor control
and, later on, coma and death. The tapeworm stage of the cestode is parasitic in the small intestine of
wild and domestic dogs [4]. The tapeworm stage of cestode is localized in the small intestine of the
definitive host. In its final stage of development, it takes the form of a large bladder filled with fluid
and pressing on organ tissues [5]. Most often it affects young animals under two years of age. The
tapeworm enters the animal body through grass, water, and hay. Most often, the definitive host is dogs
guarding flocks of sheep. Dogs can excrete up to 500,000 eggs daily. The disease develops from
inadequate sheep housing conditions. Improper feeding reduces immunity and allows the pathogen to
enter the body. The disease has four stages. During the first stage there are no visible signs of the
disease, infection can be determined by allergic reaction from the 12th day. During the second stage
the animals show jitteriness, tonic and clinical convulsions, forced postures. During this time,
oncospheres penetrate the brain and bladder growth is observed. The third stage is due to the increased
growth of the coenurosis, which presses on the surrounding tissue. The final fourth stage is
characterized by intensive growth of the bladder and lasts 1-2 months and ends with the death of the
animal [5,6,7].

The disease is widespread throughout the world in regions with intensively developed sheep
breeding. The circle of intermediate hosts in the wild is very wide and depends on the area of
infestation distribution. In the northern regions of the globe, they are deer, argali, roe deer, mouflon,
yaks, hares; in the southern regions - antelope, chamois, rabbits and other animal species [7,89].
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In the CIS, coenurosis is distributed unevenly. In the territory of the Caucasus, coenurosis
affects 10-20% of livestock, in Karachay-Cherkessia 15.8% (2013), in Kalmykia 10-12% (2014)[3], in
Dagestan 22-46%. In Bashkiria, up to 47.3% (1991) of the population; in Buryatia, 50% of the
population (1982). In Turkmenistan - 18.7% (1998). In Uzbekistan - 11.4% (2001). Such unevenness
in the spread of infestation is often caused by grazing sheep on the same pastures for many years.
Where there is a change of pastures, the infestation does not exceed 3% of the flock.

If all cases of coenurosis in CIS are considered as 100%, Kazakhstan accounts for 40%,
Central Asia - 10%, North Caucasus - 18%, Middle and Lower Volga - 15%, and other southern
regions for the remaining 17% [9].

Often, the diagnosis of acute coenurosis is difficult due to the implicit symptoms or complete
absence of clinical signs of the disease. During this period of the disease, lamb mortality is not taken
into account and, in fact, losses from coenurosis may be much higher. Chronic coenurosis has a very
characteristic course and is usually easily diagnosed [10,11,12].

When diagnosing, the data on the incidence of coenurosis in a given region are recorded. The
study of clinical symptoms in sick animals with comparison of their timing of manifestation with the
development cycle of the parasite, laboratory examination of feces of primate dogs according to the
method of Fiillerborn in order to detect mature multiceps proglottids and tenid eggs are carried out.
Blood tests, cerebrospinal fluid of sheep suspected of the disease, ocular fundus examination of
affected animals for the presence of congestion in the optic nerve papilla can be informative in
detection of early coenurosis [13,14].

Ophthalmoscopic diagnostics: 1-2 months before the appearance of clinical signs of the
disease in animals ophthalmoscopy can reveal edema of the eye fundus, smoothing of the optic nerve
papilla borders, their gradual fusion with retina, sharp filling of venous vessels, congestion and
pinpoint hemorrhages both along the vertical vessels and on the optic nerve papilla.Retinal color
becomes yellow with greenish tint [15,16,17].

Coenurosis of sheep should be distinguished from rabies, listeriosis, sarcocystosis, infectious
encephalomyelitis, brain polyencephalomalacia with magnesium deficiency, and brain abscesses
[18,19].

It is also important to distinguish coenurosis from other laryval tenidoses of animals, such as
cysticercosis of sheep, which also occurs quite frequently in the brain of animals. As a rule, the
cysticercus bladder is much smaller than the cenicerous bladder; in addition, the cenicerous bladder
contains several protoscolexes, which distinguishes it from the cysticercus, which contains a single
protoscolex [20,21].

In recent years, there has been a significant change in the actual helminth composition of
sheep, depending on various factors. One of these factors is wild animals inhabiting the territory of
West Kazakhstan region. The maximum of these is saigas. The "Ural population” of saigas mainly
inhabits the southern districts of West Kazakhstan region (Kaztalov, Zhanibek).

In recent years, the Saiga "Ural" (Saiga tatarica) population in West Kazakhstan region has
been unstable, with clinical signs and pathological changes of helminthological diseases among saigas.

The aim of the study was to investigate pathological changes in saigas infected with
COenurosis.

Materials and methods of research.

The carcasses of saigas infected with cenosis in the Kaztalovsky and Zhanibeksky districts
were examined by sampling in the field. Official data from veterinary services and Okhotzooprom
inspectors were also used.

The research was conducted in the pathology and anatomy laboratory of the Higher School
"Veterinary Clinical Sciences" of the Institute of Veterinary Medicine and Animal Husbandry of the
Zhangir Khan West Kazakhstan Agrarian and Technical University (Uralsk, Kazakhstan).

Results and discussion. At autopsy, the animal exhibited moderate rigor mortis, the jaws
slightly immobile, the abdomen taut and moderately enlarged (Figure 1).

The eyes were closed, there was no ocular effusion, the conjunctiva was anaemic, the cornea
was smooth, slightly cloudy, and the pupils were dilated. Nasal oozes were foamy, red, the nose was
intact and dry. Oozes from | mouth, anal and preputial orifices are absent, uninjured.

Negative changes in the appearance of dead and killed sick animals, matting of the hair and
visible emaciation in varying degrees were noted; dead animals had no fat deposits in the
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subcutaneous tissue, heart and omentum. Internal organs were normal, but the spleen in all sick
animals was soft and tissue turgor was reduced. Examination of subcutaneous fatty tissue revealed that
fat deposits were well expressed, the subcutaneous tissue was saturated with red-yellow fluid and
streaked with red dots the size of a matchstick. Superficial lymph nodes are enlarged, swollen, dark
red, moist, streaked with small red dots, edges not converging, red fluid draining from the surface. In
the liver, small whitish-whitish twisted strands and foci are detected at the site of death of
oncospheres. The same formations are found in the muscles of the heart, kidneys and other organs.
The carcasses of sheep killed by coenurosis in the third and final stage of the disease are emaciated.

Internal examination revealed that the organs in the thoracic and abdominal cavities were
correctly positioned. The thoracic and abdominal cavity showed red-brown fluid, mucous membrane
moist with red dots; diaphragm intact; pleura dull, opaque, covered by a film. No oral contents
detected, mucosa pale, without ulceration or lesions. Laryngeal cartilages and tracheal rings intact.
The contents were liquid, white, without blood. The mucous membranes of the trachea and larynx
were pale and intact. The lungs are enlarged in volume, not collapsed, flabby consistency, red-brown,
the edges do not converge, the serous membrane is covered with multiple dark red dots the size of a
matchstick; bloody liquid flows from the surface of the section, pieces of lung float in water. The
bronchial and mediastinal lymph nodes are enlarged, dark red, of a loose consistency, with reddish
fluid draining from the incision. On examination of the heart and the pouch, blood in the heart was
found to be unconverted, tarry thick consistency, dark in colour, the serous membrane of the
endocardium, myocardium and epicardium were streaked with multiple black-red small dots. The
heart is flabby, enlarged in size, of soft consistency. After opening the heart, thick black-red blood was
found in the cavity of the left ventricle; there were no dense connections and rough areas where the
clots were in contact with the endocardium. The endocardium is not enlarged, elastic, without overlap,
the valves are easily detached. The vascular lumen is dilated, the walls are thin, and there is black-red
coagulated blood inside.

The liver is full-blooded, enlarged in volume, the edges are blunt, not convergent, reddish-
brown in colour on the cut, lobular structure is flattened, under the capsule and on the surface of the
cut there are multiple dark red dots the size of a matchbox, the consistency is flabby, dull. The
gallbladder was moderately full, the wall was not thickened; no stones or parasites were found in the
gallbladder or bile ducts. The pancreas is not enlarged, there are no stones, cysts or impositions. The
kidneys are enlarged in size, dark brown in colour, of dense consistency, the capsule is easily
removed, there are red dots on the surface, under the mucosa in the pelvis there is grayish-red fluid,
the border between the cortical and cerebral layers is smoothed, the edges of the incision do not
coincide. The bladder mucosa is pale, not thickened, with cloudy yellow contents of an unpleasant
odour.

Figure — Saiga autopsy
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Stomach enlarged, mucous membrane swollen, with coffee-coloured liquid contents inside.
The reticulum is reddish, enlarged, with red small dots; the mucosa of the abomasum is folded,
swollen, with liquid contents inside. Duodenal mucosa swollen throughout, dark red, thickened in
places and impregnated with jelly-like mass of brown. The mucous membrane of the jejunum is
swollen and bloody. The mucous membrane of the ileum was swollen throughout, dark red, thickened
in places and impregnated with a jelly-like mass of brown. The contents of the small intestine were
liquid and coffee-coloured. The examination of the large intestine revealed that the mucosa of the
cecum and colon were swollen with small, dark red dots. The mucosa of the rectum was dark red with
small cracks, swollen, much of the rectum was bulging; the contents were a frothy black-red fluid.

In the initial (acute) period of coenurosis the tissue and membranes of the brain are hyperemic.

On the surface and in the depth of the brain tortuous ducts (traces of migration of oncospheres)
are found. At the ends of these passages, cenocentruses in the initial stage of development can be
detected. In the brain and spinal cord, solitary cenurids are usually found cenuruses. Cenurus found in
the spinal cord are usually elongated in shape. When animals are slaughtered at the beginning of the
disease, traces of oncosphere migration and intense hyperaemia with fresh haemorrhages are noted on
the dura mater in some areas. The brain tissue at the locations of the parasite is atrophied. In case of
location of coenurosis on the surface of the brain, the skull bones above the developed bladder are
thinned or pierced.

Due to the lack of illustrative material on saiga coenurosis, without which it is very difficult to
interpret the characteristic signs of the disease correctly. There is little detail in the literature on the
nature of ophthalmoscopic examination in sheep coenurosis, and ophthalmoscopy provides a full
opportunity to differentiate coenurosis from other diseases.

In scientific studies, coenurosis in saigas was manifested by visual disturbances, congestion in
the fundus of the eye, blood overflow, and haemorrhages on the retina and nipple of the eyeball.

For an accurate diagnosis of saiga coenurosis, the clinical and pathomorphological
manifestations of the disease, irrespective of its form, were taken into account at an early stage.

At post mortem examination of saiga carcasses, close attention was paid to the detection of
elongated coenurosis up to 4 cm long in the brain, and the connective tissue of the brain was atrophic
at the helminth sites.

On the surface and in the substance of the brain, sinuous passages were found - traces of
oncosphere migration - in which rudiments of cenocentruses the size of a pinhead were found, and the
skull bones as a whole above the cenotic bladder were thinned. For an accurate diagnosis of saiga
coenurosis, additional records of pathomorphological changes in the organs were made:

- ophthalmoscopic examination of the optic nipple, as patients with saiga coenurosis showed
visual disturbance, congestion in the fundus of the eye, blood overflow, haemorrhages on the retina
and nipple of the eyeball, and colour changes;

- liver pathological changes in the form of granular dystrophy, detection of small whitish-
yellow necrotic foci;

- overfilling of the gall bladder.

Consideration of these features of saiga coenurosis greatly increases the efficiency of
pathomorphological diagnosis of the disease, and makes it possible to recognize invasion by its
pathognomonic signs at autopsy of saiga carcasses.

To confirm the characteristic pathanatomical changes, we present (Figures 2-4).

Figure 2 — Blood capillaries in th saibrain iected
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Figure 4 — Ophthalmoscopic examination of the eye

Conclusions. Saiga coenurosis occurs in the Ural population of saigas inhabiting the West
Kazakhstan region, and occurs in acute and chronic forms. The acute form of the disease can be
distinguished from other similar diseases by pathological anatomical examination. The chronic form is
characterised by the formation of vesicles in the brain.

REFERENCES

1 Latypov, D. G. Gel'mintozy zhivotnyh, opasnye dlja cheloveka [Tekst]: uchebnoe posobie /
D. G. Latypov. — 3-e izd., pererab. — Sankt-Peterburg : Lan', 2017. — 440 s.

2 Lutfullin, M. Kh. Veterinarnaya gel'mintologiya [Tekst]: uchebnoe posobie/
M. Kh. Lutfullin, D. G. Latypov, M. D. Kornishina. — 2-e izd., ster. — Sankt-Peterburg : Lan', 2021.
— 304 s.

3 Kosminkov, N. K. Specificheskaja profilaktika cenuroza ovec / N. K. Kosminkov,
B. K. Lajpanov, N. I. Rimihanov // Ovcy, kozy, sherstjanoe delo. — 2011. — Ne 1. — S. 72-74.

4 Kiseleva, E. G. Cenuroz zubra Bison bonasus [Tekst] / E. G. Kiseleva, E. L. Cibizova //
Trudy Okskogo biosfernogo gosudarstvennogo prirodnogo zapovednika / Otvetstvennyj redaktor
V.P. lvanchev. Tom Vypusk 22. — Rjazan' : Russkoe slovo, 2003. — S. 679-680.

5 Sutulo, A. V. Cenuroz cerebral’nyj: Klinicheskie simptomy, diagnostika i profilaktika
[Tekst] / A. V. Sutulo, E. A. Nagornjak, V. V. Grechko // Integracija sovremennyh nauchnyh
issledovanij v razvitie obshhestva: sbornik materialov V Mezhdunarodnoj nauchno-prakticheskoj
konferencii, Kemerovo, 07 maja 2018 goda. Tom 2. — Kemerovo: Obshhestvo s ogranichennoj
otvetstvennost'ju "Zapadno-Sibirskij nauchnyj centr”, 2018. — S. 127-130.

6 Koshkarev, M. V. Patologoanatomicheskaja diagnostika sluchaja cenuroza u barana porody
dorper [Tekst] / M. V. Koshkarev, A. V. Sutulo, V. A. Timoshenko // . — 2018. — Ne 4-3(42).
—S. 209-212.

27



BerepuHapus £bl/ibiMgapbl

7 Aminjonov, Sh. M. Measures against echinococcus and coenurosis of animals in
Uzbekistan [Tekst]/ Sh. M. Aminjonov // The Way of Science. — 2016. — Vol. 1, No. 11(33).
—P. 58-62.

8 Akbaev, R. M. Cenuroz cerebral'nyj: rasprostranenie v Karachaevo-Cherkesskoj
Respublike [Tekst] / R. M. Akbaev, T. Ju. Vorob'eva, B. K. Lajpanov // Veterinarija, zootehnija i
biotehnologija. — 2015. — Ne 6. — S. 32-35.

9 Akbaev, R. M. Cenuroz -cerebral'nyj: rasprostranenie v Karachaevo-Cherkesskoj
Respublike [Tekst] / R. M. Akbaev, T. Ju. Vorob'eva, B. K. Lajpanov // Veterinarija, zootehnija i
biotehnologija. — 2015. — Ne 6. — S. 32-35.

10 Aksenova, P. V. Vstrechaemost' i jepizooticheskie osobennosti zabolevanij zubrov
parazitarnoj jetiologii [Tekst] / P. V. Aksenova // Veterinarnaja patologija. — 2015. — Ne 1(51).
—S. 28-39.

11 Subbotina, I. A. INTENSIVNOST" i osnovnye prichiny rasprostranenija ljarval’nyh
cestodozov ovec [Tekst] / I. A. Subbotina, B. N. Bakyev, A. M. Subbotin // Uchenye zapiski
uchrezhdenija obrazovanija Vitebskaja ordena Znak pocheta gosudarstvennaja akademija veterinarnoj
mediciny. — 2019. - T. 55, Ne 2. — S. 65-69.

12 Mandzhiev, O. H. Osnovnye parazitozy ovec v Kalmykii [Tekst] / O. H. Mandzhiev, M.
N. Mirzaev // Veterinarija. — 2008. — Ne 7. — S. 30-33.

13 Believ, S. M. M. Lichinochnye teniidozy domashnih zhvachnyh v Chechenskoj Respublike
[Tekst] / S. M. M. Believ, A. M. Ataev // Teorija i praktika bor'by s parazitarnymi boleznjami. —
2012. — Ne 13. — S. 49-50.

14 Terent'eva, Z. H. Parazitologicheskie issledovanija zhivotnyh v uslovijah Juzhnogo Urala
[Tekst] / Z. H. Terent'eva // lzvestija Orenburgskogo gosudarstvennogo agrarnogo universiteta. —
2013. — Ne 3(41). — S. 257-260. — EDN QJCHEV.

15 Cibizova, E. L. Dinamika i prichiny smertnosti zubrov Bizon bonasus v pitomnike
Okskogo gosudarstvennogo prirodnogo biosfernogo zapovednika [Tekst] / E. L. Cibizova, P. V.
Aksenova, A. M. Ermakov // Veterinarija. — 2015. — Ne 6. — S. 13-17. — EDN TVTJZV.

16 Ocenka sovremennoj situacii po osnovnym gel'mintozam sel'skohozjajstvennyh zhivotnyh
[Tekst] / V.V. Gorohov, V. N. Skira, U. G. Tajchinov [i dr.] // Teorija i praktika bor'by s
parazitarnymi boleznjami. — 2012. — Ne 13. — S. 137-141.

17 Kolesnikov, V. I. Prognozirovanie jepizootij gel'mintozov [Tekst] / V. I. Kolesnikov,
V. V. Sorokin // Sbornik nauchnyh trudov Stavropol'skogo nauchno-issledovatel'skogo instituta
zhivotnovodstva i kormoproizvodstva. — 2010. — T. 3, Ne 1. - S. 111-113

18 Abaturov, B. D. Populjacija sajgaka v Rossii i problemy ejo sohranenija [Tekst] /
B. D. Abaturov // Vestnik Rossijskoj akademii nauk. — 2007. — T. 77, Ne 9. — S. 785-793.

19 Sidihov, B. M. Invazirovannost' gel'mintami pishhevaritel'nogo trakta sajgakov v Zapadno-
Kazahstanskoj oblasti [Tekst] / B. M. Sidihov, N. Orynbaj, G. Tenizbaj // DOSTIZhENlJa
VUZOVSKOJ nauki 2019 : sbornik statej VII Mezhdunarodnogo nauchno-issledovatel'skogo
konkursa, Penza, 15 marta 2019 goda. — Penza: "Nauka i Prosveshhenie" (IP Guljaev G.Ju.), 2019. —
S. 202-204.

20 Vasilevich, F. I. K.I. Skrjabin (k 140-letiju so dnja rozhdenija) [Tekst] / F. I. Vasilevich,
V. N. Shevkopljas, R. M. Akbaev // Veterinarija. — 2018. — Ne 12. — S. 55-56.

21 Lutfullin, M. H. Veterinarnaja gel'mintologija [Tekst] / M. H. Lutfullin, D. G. Latypov,
M. D. Kornishina. — 2-e, Stereotipnoe. — Sankt-Peterburg : lzdatel'stvo Lan', 2018. — 304 s.

TYHUIH

Makanana tacna KYpTTHIH JEPHOCUIIIK CAThICHIHAH TYBIHIAFaH Mapa3uTTiK aypy — LEHYpO3
JKYKTBIpFaH jKaHyapIbIH JKapbll-COIObI CUIIATTaIFaH. OJekcene opralia cipecy OalKaibl, i1l iCiHiImI,
Ke3Jlepi KyMbUTFaH. bapiblk aypy jkaHyapiapablH KeKOaybIpbl KYMCapFaH, TIHAEPAIH KYPBUIBICHI
Oy3butrad. Tepi acTbIHOAFel Mailbl TEKcepy Ke3iHAE JeHE MabIHBIH Oenrijepi aHbIKTal bl Oipak
oJlap KbI3bLI HYKTEJIEpMEH nakrayirad. Jlumda TyHiHIAepi e ICIHI€H, KOK KbI3bLI, JbIMKBLI, YCaK
KBI3bUI HYKTEJIIEPMEH JaKTajlfaH, OjapiblH OCTIHEH KbI3bUI CYMBIKTBIK aKKaH. OKIe YIIKeHreH,
KOHCUCTEHIIUACHI 00C, Cepo3abl KaOBIFbIHAA KONTEereH Kapa-KbI3bLI HYKTElep KepiHeni, OeTiHeH
KaHJbl CYMBIKTHIK aKKaHbl Oaiikanel. XKypek OocaraH, YJIKEHI'€H, )KyYMCaK KOHCHCTEHIIMSUIbI €KCHi
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aHBIKTANAB. Bayblp TONBIK KaHIbI, YIKEHTeH, OeTiHAe KONTereH KO KbI3bUI HYKTelep Oap, al eT
KaObl OpTallla MeJIIep/ie TOJNTHIPBUIFaH, TACTAP MEH Mapa3uTTep JKOK.

AcC KOPBITY JKOJIBIH TeKCepy Ke3iH/e acKa3aHHBIH KOHBIP TYCTI CYHBIK KYpaMbIMEH ICIHT€HIiH,
1IIeKTiH MIBIPBIITE KabaTel OYIIHTEHIH JKOHE iIIiHAeri CYHBIK KypaMbIMEH I1CiHTeHiH, ajl iIIeKTiH
IIBIPHIITE KabaThl iCIHTEH, KOO KBI3BUI JKoHE Keibip jkepiepie KalblHAATBUIFAHBIH KOpIaik. Mu
TiHIEpl THUIEpEeMUsIIaHFaH, ajl OHKocdepalap MHABIH OCTiHAe JKOHE TEpeHIIriHae OypaiFaH
TYTikTepae Tabbutrad. LleHypo3 aypybIiHbIH OacTankbl Ke3eHiHAe MU KaOBIFBIHBIH KeHOip OemikTepinae
JKaHaJaH TY3UITeH KaH KeTyjep MeH rumepemus Oalikannel. Makanana aypy HOTHKeciHae OonFaH
MaTOJIOTFSUTBIK-aHATOMISUTBIK, ©3TePiCTePIiH TOJBIK CHIIATTaMachkl OCpiJireH.

PE3IOME

B cratke omnmchiBaeTCsl KapTHHA BCKPBITHS TpyHa >KHBOTHOTO, WH()HIMPOBAHHOTO
napasuTapHbIM 3a00JIeBaHUEM - [IEHYPO30M, BBI3BAHHOTO JIMYMHOYHOW CTaJIUeH JIEHTOYHOT'O YepBs.
B 3apakeHHOM IEHYpO30M TpyIe XHUBOTHOTO HaOJIIOAAIOCh YMEPEHHOE OKOYECHEHHE, KUBOT B3IYT,
rnasa 3anaBmue. Cene3eHKa y BceX OONBHBIX KUBOTHBIX pa3MArdeHa, HapylIeHa CTPYKTypa TKaHEH.
[Ipu ocMOTpe MOAKOKHOW KIETYaTKH ObUTM OOHAPYXKEHBI NMPU3HAKK CKOIUICHHS XHpa W ObUIN
MPOIMUTAHBI KPACHBIMHM TOUCYHBIMH KPOBOMIIHUSHUAMU. JIuMbaTHuecKkue y3Jbl YBEIUYCHBI, TEMHO-
KpPacHOW OKpacKd, BJIAXHBIC, TOUCYHBIC KPOBOM3IUSHHSA, C IOBEPXHOCTH KOTOPBIX CTEKaeT
KpacHOBaTasi KHUIKOCTh. JIerkne yBENMYCHBI, KOHCHCTCHIIUS phIXJasi, Cepo3Has 000JI0YKa HMEEeT
MHOXECTBO TEMHO-KPaCHBIX TOYEK, Ha pa3pe3e ¢ MOBEPXHOCTH CTEKAeT KPACHOBATHIH HKCCYHAT.
Cepnue npsOnoil KOHCHCTCHLIMHM, HE3HAUYWTENbHO YBelWdeH. lledyeHbp yBenmwueH B pasMepe C
MHOECTBEHHBIMHA T€MOPParusiIMH Ha MIOBEPXHOCTH, JKEITUYHBIN My3bIph YMEPEHHO 3aMOJIHEH KETUbI0
0e3 KaMHel 1 mapa3uToB.

Bo Bpems ocMOTpa MHIIEBAPUTENLHOIO TPAKTa, KEIMYJOK YMEPEHHO 3aloJIHeH KOPMOBBIMU
MaccaMu KOPHYHEBOTO LIBETA, CIIM3UCTAass 000JI0UKa KHIIIEYHHKA MOBPEKACHA, COUHas HaOyxIas u3-3a
COJICP)KAHUST KHUJIKOCTH BHYTPH, MECTaMH YTOJIICHA. MO3roBble TKaHUW THIIEPEMUPOBAHbBI, a
oHKoc(epsl 00HApy)KEeHbI B TPYyOKax, CKPYYCHHBIX IO MOBEPXHOCTH M IIyOMHe Mo3ra. Ha panHux
CTaJUsIX IICHYpO3HOTO 3a00JIeBaHMUs, B HEKOTOPBIX YaCTSAX MO3TOBBIX 000J0YEK HAOIIONANUCh BHOBD
o0pa3oBaBIIMeCs] KPOBOMBIUSHHSA M THIEpEeMUs. B 1MaHHOW cTaThe OMMCHIBACTCS MOAPOOHOE
U3JI0KEHUE MATOJOr0AHATOMHYECKHX U3MEHEHHUI B PE3yJIbTaTe Pa3BUTHUS IEHYPO3HOTO 3a00ICBaHMSL.
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KYC TYMAYbBI BUPYCBIHA AHTH/IEHEJEPII AHBIKTAY YIIIH CEPOJIOT MSLIBIK
OQJICTEPII KEIIEH/I HAMJAJIAHY JKOHE CTAHJIAPTTBI KAH CAPBICYBIHA
YJTLIEPII TAHJIAY
COMPREHENSIVE USE OF SEROLOGICAL METHODS FOR THE DETECTION OF
ANTIBODIES TO AVIAN INFLUENZA VIRUS AND SELECTION OF CANDIDATE
SAMPLES FOR STANDARD BLOOD SERUM

AHHOTaNUA

JlyHUeKY3UTiK KaHyapiap JeHcayIbiFbl YUBIMBIHBIH MamimeTi (JIDKJY) OoiibiHIna, onemue
KYC TyMmaybl OOWBIHIIA 3MM300THSUIBIK Karaaid oui ae Kypaeni. XKorapel matoreHzi Kyc TyMaybl —
BUPYC TYIBIPAThIH, OTE KYKIMAJIbL, XITi OTETiH, MaHTPOITH aypy. AYpYyIbIH KIMHHKAJBIK Oenrinepi,
MATOJIOTUSUTLIK-aHATOMHSIIBIK ~ ©3TepicTepl  JKOHE  KYCTapJblH  opTYpidi  WHQEKIHIapbIHBIH
SMMU300THSUIBIK JCPEKTEPiHIH 6Te YKCACThIFbIHA OailIaHBICTBI aypyAbl TEK 3€PTXaHAJBIK SiCTEPMEH
FaHa JI9N aXKbIpaTyra 00aIbl.

Aypyra Oayaynbl KeIICHII TYpAe KOSIbl: SIMU300TOJOTHSIIBIK MOJIIMETTEP, KIMHUKAJIBIK
Oenrinepi apKpUIBl KOHE 3epTXaHAIBIK Oanay omictepi. KemieHni OanaynblH TYNKUTIKTI HOTHXEC
3epTXaHaJbIK AUArHOCTUKANIBIK 9ICTEpre HeTi3[eNreH, coJl dAicTepAiH Oipi — reMarimoTHHALWSHBI
texey peakuusacel (ITATP).

3eprrey xymbicTapel «Kazak fFpulbIMH 3epTTey BeTepuHapusi HMHCTUTYThI» KUIIC-HiH
BUPYCOJIOTHSI 3epTXaHacblHaa >Kyprizunmi. Kazakcran PecryOnukachlHBIH KelOip aliMakTapbIHBIH
’KeKe KOCAJKbI APyambUIBIKTAPBIHAAFbl YH KYCTaphlHA MOHUTOPHHT XKYPri3y OapbIChIHIa ChIHAMAIAp
aJIBIHBII, KEIICH I CEPOJIOTHSIIBIK dAicTep KOJAaHbUIALL. CeposIorisuiblK peakiuusiapaa A THITI KyC
TYMaybl BUPYCHIHBIH HS Kirmi TUnT TemiMIIi aHTHJICHENepl KeleH 1l 3epTTey Ke3iHJe Y KYCTapbIHbIH
KaH capbicyiapbeiHaa aHblkTangpl. Ockl capbicynapia Helokacn BHpychlHA Kapchl aHTHICHENEp
TaObUIFaH JXOK. BaknuHanusuianOaran kycrapaplH HS kimi TUOTI Kyc TyYMaybl BHPYCBIHA KapChl
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antuaenenep [ATP-ga 7 log2 (1:128) TuTpae oH HOTHKE KOPCETTI.

BakunHanusnanOaran KycTapJaH alblHFaH KaH capbICylapblHIa KYC TYMaybl BHPYCBIHA
Kapchbl aHTHICHENEPHIiH TUTPI JKOFaphl KaH CapbiCybl XallbIKapalblK CTaHAAPTTHI CapbICyMEH
CaJIBICTBIPMAaNBl CTaHAAPTTANFAaHHAH KEHiH TeCT-KUBIHTHIKTApPAbIH CalachlH TEeKcepy MaKcaTbIHIa
VITTBIK CTaHAAPTTHI KaH capbICy peTiHae KoJganyra OoJabl.

ANNOTATION

According to the World Organization for Animal Health (WOAH), the epizootic situation with
avian influenza in the world is still complicated. Highly pathogenic avian influenza is a highly
contagious, acute, pantropic disease caused by a virus. Due to the great similarity of clinical signs,
pathological-anatomical changes and epizootic data of various infections of birds, the disease can be
accurately distinguished only by laboratory methods.

The diagnosis of the disease is made comprehensively: epizootological data, clinical signs,
laboratory tests. The final conclusion in the diagnosis is based on laboratory diagnostic methods, one
of them is the serological determination of antiviral antibodies by the hemaglutination inhibition
reaction (HI).

The research was conducted on the basis of «Kazakh Scientific Research Veterinary Institute»
LLP in the Virology Laboratory. During the monitoring in some regions of the Republic of
Kazakhstan, samples of biomaterial from poultry were collected in private subsidiary farms and
complex serological research methods were applied. In a comprehensive study of serological
reactions, specific antibodies of the H5 subtype of the avian influenza virus type A were detected in
poultry blood sera. Antibodies against the Newcastle disease virus were not detected in these serums.
Antibodies to the H5 subtype avian influenza virus of unvaccinated birds showed a positive result for a
titer of 7 log2 in HI.

The obtained blood serum from unvaccinated birds with a high titer of antibodies against Al,
after standardization in comparison with the international standard serum for Al, can be used as a
national standard serum when checking diagnostic kits for specificity.

Tyiiin ce30ep: Kyc mymayvi, 6Upyc, CepoNIocUAILIK 20icmep, 2eMaliomuHol medicey
Peaxkyusicol, CmaHoapmmol KaH capvicy.

Key words: avian influenza, virus, serological methods, hemaglutin inhibition reaction,
standard blood serum.

Kipicme. Ka3ipri TaHJa eTiMi3/ie KYC IapyambUIbIFel - aybUl MapyallbUIbIFel OHAIPICIHIH €H
KapKbIH/IbI XKOHE cepmHm JIaMBIIl KeJie JKATKAH CalaiapbIHbIH 0ipi. by canansiH JaMybIHa Keneprl
KeJ‘ITlpeTlH JKOHE IIenryi Thic Oipmama macenenepi Oap. Conapasiy Oipi KycTapaa kui Ke3lleceTiH
KayinTi aypynmap — Kyc Tymaybl MeH Hbrokacn aypyer. byn aypynap Kycrapibiy OHIMAITITIHIH
TOMEHJICYIHE OHE eJIIM-XKIiTIMiHe Al TapIIbIKTall IIBIFBIH okeneni. Kasipri yakpitTa Kyc Tymaysl
Eypasus KypipIFpiHIa KeH TapairaH, COHbIH iminae Kasakcranna ma 6ap [1, 2, 3, 4].

Kyc Tymaysl Hemece KIaCHKalbIK o0a - 6¥J‘I eTe JKYKMallbl BUPYCTHI aypy. bys aypyra op
TYPJIi THUITEr1 KycTap OeifiM, acipece xabaiibl koHe Y KYCTapbl aypyFa >Kui aiasiraasl [5]. Aypyabt
Orthomyxoviridae TYKbIMIACBIHBIH A THITI BUPYCHI TYABIpaabl. TyMay BUPYCHl - MEMOpaHaJbIK, SSFHU
OHBIH OecTiHzme rmkonpoTenarep Oap: remarrmotuHuH (HA) sxoHe Helipamunumaza (NA), oiap
BUPYCTHI OeiiTapanTanpIpaThiH aHTHCHENEPli OHIpYTe JKayarn Oepe/i )KoHe aHTUTeH/Ti TeTIMIUTIKTI
aHBIKTAMIBl. A TUNOTI TYMay BUpYyCTaphl KYpbUIbIMBI KarbiHaH: HA OolibiHmna 16 -ra xoHe NA
OotibiHIIa - 9 ki Tunke Oeinexdi [6, 7, 8, 9]. Omapabiy imiHaeri eH kKayintici - HS sxone H7 xinmi
tunti Bupycrap [10, 11].

Berepunapust ToxipuOeciHae OChl aypyJaplblH KO3IBIPFBIINIBIHAH aF3aHbl HAKThl THIMJI
emzey omictepi koK. KycTel aramraH aypyiapiaH KOPFayAblH JKaIFbI3 JKOJBI - OJapIblH
KO3ABIPFBILTAPBIHBIH CE31MTall KYCTBIH aF3achblHa eHyiHe >KoJI OepMey, sIFHM KYCTbI CBIPTKBI OpTa/iaH
aOBbIK OKIIAyJTaHFaH Karjai[a ycTay ’KoHE BaKUWHaJapAblH KOMEriMeH KYCTHIH KO3ABIPFBILTapFa
Kapcbl MMMYHHUTETIH KaJbINTACTBIPY XOHE aypydsl epre aHbikray [12, 13]. Amaiima, aTtanrad
BUPYCTBHIK aypyIblH KO3ABIPFBIIBIHAH KOPFAY/bIH aTalfaH MYMKIiHIIKTepiHiH OOJyblHa KapaMmacTa,
QJIEMHIH KeIlTereH eJjepinieri, oHblH iminae Kasakcran PecnyOnukachiHOaFrsl KycTap apachlHAAFbI
SMU300THSIIBIK JKaFIal MmueneHicTi 6onbin Kana 6epeni [14,15].

Knuankanelk OenrinepniH, NaTOJIOTHMsIIBIK-aHATOMUSUIBIK ©3repicTepliH JKoHE KYCTapIblH
opTYpIii MH(EKIUITAPBIHBIH U300 TUSIIBIK JEPEKTEPIHIH YIKEH YKCACThIFbIHA OaliJIaHbICTBI aypy/Ibl
TEK 3EepPTXaHaNbIK JJICTEPMEH o axbipaTyra Oojambl. Kemenmi OamayaplH TYIKUIIKTI HOTHXKECI
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3epTXaHaJbIK IUArHOCTHKAJIBIK OMICTEpPre HETi3/IENIeH JKOHE JKOFapbl MATOTEHAI KYC TYMayblH
3epTXaHajbIK Oanayna kebGiHece BUPYCONOTHUIBIK oaicTep (T3), MOIEKyIApbI-ONOIOTHSIIBIK 9/icTep
(IITP) xone ne ceponorustsik, peakuusuiap (MOT, TATP) konpanbmanst [16, 17]. Ceponorusibik
omicTep KemTereH SHH300TOJOTHSUIBIK JKOHE HMMMYHOJOTHSIIBIK — 3€pTTeyliep YLIIH  KOHE
BaKIIMHAIUAAAH KeHIHT1 MMMYHHUTETTIH KapKbIHABUIBIFBIH Oaraiay yuriH kaxer [18].

3eprrey skymbicbiHna Kazakcran PecnyOnmkachiHBIH Keibip ayMarblHAa KYC TyMaysbl
ootiprama 2021-2022 >xputmapbl aca KayinTi aypyjiapAsl AWArHOCTHKANAy JXoHE ajiblH aiy ic-
[IapanxapbelH KY3€re achlpy asChIHAa XYPTi3UIreH CepOJOTHSUTBIK MOHHUTOPHHT JKYPri3ingi. Ochl
MakcaTTa 3€pTTey HOTW)KECIHJe aJlblHFaH JKOFaphl THUTPJII KAaH CaHCAPBICYNApBIHAH YIITTBIK
CTaHIAPTTHI KaH CapbhICYbIHA JAMBIKTHI YITUIEP/I TaHay OOJIbI.

Marepuangap meH Jaicrep. 3eprrey xymbictapel «Ka3st3BW» XKUIC Bupycomorus
3epTxaHacel 0azaceraaa 2021-2023 sxpIigapra apHaIFaH ko0a asChIHIa XKYPri3iami.

3epmmenemin capvicynrap. Ceponorusansik omictepae (UDT, TATP, I'AP) yii KycTapsiHBIH
(taybikrap) 150-re kyblk KaH capbicybl 3eprrengi. Kaszakcran PecnyOnukaceinbie IlaBiogap
obmnbiceinan 40 ceiHama (2021 x), Anmatel, XKamObu1, Kei3putopaa oOneictapeinan 105 ceiHama
(2022 x) xxunangel. UOT Tamgay omiciHIe OH HOTHKE OSpreH CEPOIO3UTHBTI ChIHAMAJap 9pi Kapaii
I'ATP omiciage 1:2 —nen 1: 4096 cyibuiThuibin Tekcepinai. CeposIOTUSIIBIK 3ePTTEy HOTHIKECIHAE OH
HOTIKE OONFaH ChlHAMajap opi Kapalh HoTwkeHI HakTeuiay ymiH IITP omicimge xyprizinmi.
TayplkTapaH KaH ChIHaMajapblH (KaH capbICybl, TyTac KaH) OapiblK BETCAHUTAPJIBIK TaJanTapbl
yctait oteipbint 'OCT 25581-91 crannapTeiHa cail allbIHIbL.

Hmmynopepmenmmi manoay peaxyuscei. TaysikTapapH KaH capsicynapel UDT omiciaae 1D
Screen® Influenza H5 Antibody Competition (®paHIus) KOMMEPIUSIIBIK KXUBIHTHIKTEI Taiianany
apKBUTBI HYCKAYJBIKKA COHKEC >KHBIHTHIKTHI KONJaHy OOMBIHIIA XYPri3inmi. bynm TecT-KUBIHTBIFBI
KycTtapbiH KaH capbicybit Influenza A Bupyceinbsiy HS aHTHICHEIEIH TaayFa apHaJIFaH.

T'emaemiomunayusnoiy medxcey peaxyuscol. Peakius JlyHUeKY31UTIK XKaHyapiap JeHCAYIBIFBI
YUBIMBIHBIH YCHIHBIMIApbIHA COWKEC WMMYHOIIOTHSUIBIK 3€pTTeyJNiepre apHaliFaH MHKpPOSIiCIIeH
YAMIBIKTA JOHTeNeK TyOi O6ap 96-ysmbIKTH TutaHmerTe xyprizingi [19]. Artuaene tutpi 1:128-men
JKOFapbl OoJica apbl Kapail 3epTTeyliepre alblHAbL. 3epTTey oficinae «bykinpecelik xaHyapiapbt
KOpFay FBUIBIMH-3€PTTEY HWHCTUTYTBD» TECT-KHUBIHTHIFBl MNalJalaHBUIABl JKOHE OHAIPYIIiHIH
HYCKayJbIFbIHA COliKec KOMBUIABI. byl TecT-KUBIHTHIKTAphl pedepeHTTI KaH capbICybIMEH
cranfaptranrad. ChlHamanappl 3epTTey ajAblHAa KYC TYMaybl BHPYCBIH JKOHE TepMOJaOWiIbIi
UHruOUTOpIApALl MHAKTUBanUsay 56°C Temneparypana 1 carat 60MBI Kypri3iiii.

Honumepaszovl mizoexmey peaxyusicel. 3epTTey 9IiCiHAC TyTac KaHHaH BUPYCTHIK PHK-chiH
Oemin any yunH aneirad chiHamanapaan QIAAMP Viral RNA mini Kit (QIAGEN, AKIII)
KUBIHTBIKIEH »oHe IITP HakTel yakbiTTarsl omicinme QuantiFast RT-PCR TecT-KHBIHTBHIKTHIH
HYCKAYJIBIFBIHA Call KXKETTi TEMIIepaTypa-yaKbIT PeKUMIEP] apKbLIbI )KY3€Te achIPbLIIIBL.

3eprrey HoTHiKedepi. 2021-2022 sxpuimapsl XKamoOwui, IlaBnomap, Keissutopaa, Anmatsi
OOTNBICTApBIHIAFEl  AyJaHNAPBIHBIH KeWOip JKkeke mrapyambUiblK — KoxanbsikTapeiHaH — (JKILIK)
BaKIMHAIMSUTAaHOAFaH TaybIKTapjaH anbiaFaH 140 KaH capbicynapbl A THNTI KYC TyMaybl BHPYCHIHA
Kapchl aHTHaeHere 3eprrengi. 3eprrey angsiMeH MDT omicimeH Kyc TymaybiMeH Katap Hprokacn
aypyblHa J1a Karap KOWBUIABIL. 3epTTey HOTHMXKeciHAe Oapibirbl KpI3putopma oONBICEIHAH 0acKachl
140 ceiHaMaHbIH 33 chIHAMACHI OH HOTHXe aHbIKTaIAb! (1-Kecte).

Kecte 1 — Kan chiHamanapblH KelleHai Oanay olicTepiMeH Kyc TyMmaybl skoHe Hbiokacn aypybiHa
TEKCepy HOTIXKeIepi

3epTTey HoTIKeNepi
OO61pIc aTaysl T CATP TP
KT(H5) HA KT(H5) | KT(H9) HA KT(H5) | HA
YKamObL1 00171. 17/35 0/35 17/35 35/0 0/35 - -
[TaBnoxap o0 6/40 0/40 3/K 35/0 0/40 - -
Ke13pu1opaa 06:1. 0/35 0/35 3/K 3/5K 0/35 - -
Anmatsl 00 10/35 0/35 8/35 35/0 0/35 - -
BapJibirsl 33/140
Ecxepmne: KT-kycmymaywi, HA-Hviokacn aypybl, 3/2c- 3epmmenzen H#cok, - mepic Hamuice
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Kecte xepcerinrenneit, UDT omiciMeH 3epTTey HOTHKECIHAE KYC TYMayblHA CEPOIIO3UTUBTI
OorraH KaH capbeicybl Helokaci aypysiHa tepic 6ommael. HakTer yakeiTTars! [ITP 3epTTey HoTMX)ECiHIE
OapiBIK OOJIBICTaH SOKENHTeH KaH ChIHAMalapbl TE€piC HOTIKE KOPCETTi. A THUNTI KyCTapAblH TyYMay
BUPYCBIHA TOH aHTHICHEJEpAl aHBbIKTayFa apHalIfaH >XUBIHTBHIKTAPMEH TEKCEpPreHAe OH HOTHXKedi
ChIHaMaJap TeMarTIIOTHHAUSIHBI Texxey peakuusceina (I'ATP) cyorunrey ymin xyprizingi. TATP
smicimer HS5 xone H9 cybtunrey HoTmkeciHae A Tumnti Kyc TymMayslHbIH HS ximm tumine YKamOwim,
AnmMaTbl 0OJBICBIHAH OKETIHI'eH KaH capbicynapblHaH oH HoTike anbiHabl. IITP omicimen KT xone
Helokacn aypysiHa 1a Katap TEKCEpiin, OapiblK ChIHaMallap Tepic HOTHXKE Oepai.

CepoNoTHsIIBIK 3epTTEy HOTHIKENEpiHe CYWEeHE OTBIPHIN, CEepPONMO3UTHBTUIIKTIH KOPCETKIIIi
skorapbel OonraH JKaMmObi1 00NbIChIHAH anmbiaFaH 17 xaH capeicyiapbiH I'ATP omiciMeH cTtaHmapTTh
KaH CapbICYhI JICHreHiHae OipHeIIe peT CYUbUITHIIIbL.

3epTeyiMi3miH Kelleci caThIChIHAA TyMayFa Kapchl MMMYHHU3AlUsIIaHOAFaH TaybIKTapIbIH KaH
capeIcynapsiH 3eprrey ke3inge HS kimni tum UDT xone 'ATP-na canpicTeipMansl Typae HOTHKENEP
anbiab (2-Kecre).

Kecte 2 — Kam6pu1 005bICHIHBIH Kyc TyMays! OoibrHma I'ATP sxone MDA sgicrepimen HS xone HI
CyOTHIITEeY HOTIKENEPi

Crrana 3epTTey HoTHXKEC]
T'ATP (H9) T'ATP (H5) DT (HS)
Ne | Own 6akbinay kau capbicysl (HS) 1:128 1:128 4,2406
Tepic 6akplIay KaH CapbICyhI Negative Negative 93,7641
1 Cpraama Nell Negative 1:128 20,5610
2 CreiHama Nel3 Negative 1:64 39,2710
3 Ceinama Nel4 Negative 1:128 104,4155
4 Ceiaama Nel5 Negative 1:128 8,1187
5 Cpraama Nel6 Negative 1:64 30,3856
6 Coraama Nel7 Negative 1:128 10,1054
7 Coraama Nel9 Negative 1:128 9,4628
8 Coraama Ne2?2 Negative 1:128 15,6589
9 Coraama Ne23 Negative 1:128 16,4269
10 CerHama Ne25 Negative 1:128 13,5687
11 CrrHama Ne26 Negative 1:128 7,4525
12 CrrHama Ne28 Negative 1:128 8,8842
13 Ceraama Ne30 Negative 1:64 9,9635
14 CerHama Ne31 Negative 1:64 47,6289
15 CerHama Ne32 Negative 1:128 29,2564
16 CrrHama Ne33 Negative 1:128 40,2587
17 Cpiaama Ne35 Negative 1:128 16,4269

Kecrene kepcerinren mamimertepre cyiieHcek, [ATP-ma anTuneHenep Tymay BUPYCHIHBIH
opTypai Kimi TypiepiHe nudQepeHIraNIbl aHBIKTaY VIIH KOWBUIFAH peakius HOTIKENIepiHae
OapnplK chiHamManmap kimi tunteri H5 Tymay BupychblHa aHTHaeHenep Oipaeil ce3iMTalIbIKIeH
AHBIKTAIIBI JKOHE JKOFaphl TUTPALI KepcerTTi. HoTwkecinme Oapnblk 17 KaH capbiCy ChIHaMallapbl
1:128 (7 log2) neitin xorapbl TUTPII KOPCETTi, capbicynap (U3UOIOTUSIIBIK Oydep epiTiHmiciHme
CYMBUITBIIABI.

Opi Kapai, ocel 17 xaHcapbicyaan xanmbl kesiemi 100,0 mi-re aeiiin capbicy anbiHabL. O 03
Ke3eTiHJle CTaHJApTThl KaH CapbICYbIH 9d3ipiiey VIIH JadbIKTBl yiTi Oonbim TabObuianmel. Kyc
TYMayblHa JUAarHOCTHUKAJBIK 3EPTTEYJIEep >KYPri3y YVIUIH CapbICyIbl alyIblH MOIIMIENITEeH OAiCiH
KOJIIaHy KYC TYMaybIH aHBIKTAy YIIiH Tajjay MpoLeaypachiH eaayip sxkeHiaereai [20].
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Cyper 1 —T'ATP anicimen KT HS cyOTuminge KaH capbicylap/IbIH OH HOTHXKeNepi

KopsiThinabl. Bupyctel Oenin amy apKpUIBl TyMmay[bl AMAarHOCTUKANAy WHQEKIHSIBIK
MITAMMIIBI HAaKThl aHBIKTayFa MYMKIHIIK Oepell >KoHE OAeTTe CEpOJOTHSUIBIK JUAarHOCTHKAara
KaparaHza Te3ipek xacaiaisl. JlereHMeH, ceposIOTHsUIBIK JHAarHOCTHKA 3epTXaHala BHPYCTHI Oeiin
aly YIIiH KaXETTI pecypcTap OojmaraH Ke3je THiMIi Oosbin TaObLianbl. COHBIMEH KaTap, Kasipri
JKaraala Kyc TYMaybIHbIH OpIlyi Ke3iHAe KO3ABIPFBIITH KeIICHAl dAiCTEpMEH YaKThUIbI )KOHE HAKTHI
aHBIKTAY YIIIH CTAaHAAPTTHI peareHTTepai Tanan ereni. CTaHOapTThl KaH capbICy YITUIEpiH nmaiinanaHa
OTBIPHII, KYC TYMaybl BUPYCBIHBIH Killli TUIITIK TYPJICPiH a)KbIpaTy aypyFa Te3 apazia 9peKeT €Ty KoHe
JKOFOJIBIH KKETTI MapTTapbIHbIH 0ipi O0JIBINT TaObLIA b

3epTrey HOTWXKECIHAE BaKUMHAUMsIaHOaraH KycrapablH HS kimi TunTi Kyc Tymaysl
BupycbiHa Kapcel aHtuaeHenep ['ATP-ma 7 log2 (1:128) TuTpmeri NO3WTHBTI KaH CapbICybIH
XaNBIKApaJblK ~ CTAaHIAPTTHl  CapbICyMEH  CalBICTBIPMANbl  CTaHAApTTAIFAHHAH KEWiH  TecT-
JKUBIHTBIKTAP/IbIH CallaChlH TEKCEPY MaKCaThIHIA YITTHIK CTAHAAPTTHI KaH CapbIiCy PETiHAE KOJJaHyFa
Oomazpl.

Kap:xblnanapipy Typaibl aknmapart. Peusimu skymbic Kazakcran PecryOnukacel Aybun
HIapyambUIbiFbl  MUHUCTPIriHIH  2021-2023  xbpUpiapra apHayiFaH —OarjapiiaMaliblK  MaKCaTThl
Kap>KbUIaHIBIPYMEH «/lnarHocTuka, aypyaslH aniplH aly, aypy MajlgapAbl eMJey KOHE TOIBIPAKTAFbI
cibip Kapachl OLIAKTapblH 3aJaJCBI3AAHABIPY Kypalgapbl MEH QIICTEpiH o3ipiey oHe eHAipicke
YCBIHY» FhUIBIMU-TeXHHUKaNIBIK Oarnapiamaceinbiy (MTH BR 10764975) «Hprokaci aypybl ®oHE KYC
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PE3IOME

B mupe mo mamnsiM BceemmpHOW opraHuzanum 3apaBooxpaHeHus KMBOTHRIX (BO3X),
SMU300THYECKass CUTyalluss TI0 NOTHUYBEMY TPUIIY  IO-TIPeKHEMY  OCTAaeTCs  CIIOKHOM.
Bricokonmatorennstii rpunm  nTtun  (I'TI) - 3To maHTpomHOe, BBI3BIBAEMOE BHPYCOM, OCTPO
npoTeKaloliee W OdYeHb KOHTarno3Hoe 3aboiieBaHMe. BBuay OONBIION CXOXKECTH KIMHHYECKHX
NPU3HAKOB M TATOJIOTOAHATOMHYECKHX W3MEHEHUH NP pPa3IUyHBbIX MHOEKIUSIX MTHI, UX MOXHO
Pa3INYUTh TOJIBKO Ja00PaTOPHBIMI METOAAMH HCCIICAOBAHHH.

JuarHo3 Ha 0O0JIe3Hb CTaBUTCS KOMIUIEKCHO: 3IMH300TOJIOTUYECKUE NaHHBIC, KIMHUYECKHE
NpU3HAaKK, JJabopaTopHble nccienoBanus. OKOHYATENbHBIA BBIBOJ B IMOCTAHOBKE AMArHO3a OCHOBAaH
Ha 1a00paTOPHBIX TUArHOCTHYECKUX METOJAaX, OIHUM U3 HUX SIBJISIETCS CEPOJIOTHYECKOE OIPEAeTICHNE
NPOTHBOBUPYCHBIX AHTHUTENI METOJIOM PEeaKLUK TopMokeHus remarmotiuHauu (PTIA).

UccnenoBanns mnpoBommmck Ha  0aze TOO «Kazaxckuii Hay4dHO-MCCIEAOBATEINbCKHMA
BETEPUHAPHBI MHCTUTYT» B  JIaOOpaTOpHs BUPYCOJIOTHH. B Xooe MOHHUTOpPHHIa B HEKOTOPBIX
peruonax PecrnyOmmkn KaszaxcTaH B JMUYHBIX MOJACOOHBIX XO3sicTBaxX ObIIM COOpaHBl 0OpasLbl
Onomarepuasia OT JOMAIIHEH NTHLBI U IPUMEHEHbl KOMIUIEKCHBIE CEpPOJIOIMYECKHE METObI
uccnenoBaHuil. IIpM KOMIIJIEKCHOM HCCIEOBAaHMHM B CEPOJOTMYECKHX DEaKLMsIX crenrpuieckue
aHTuTena nontuna HS Bupyca nruubero rpunma thna A ObUIM OOHapy>KEHBI B CBIBOPOTKaX KPOBH
JoMaiiHeidl nTunbl. B 3THX CBIBOpOTKax aHTHTENa NpOTUB BHpyca Oone3Hu Heiokacia He Obun
oOHapyeHbl. AHTHTENa K BHPYCYy NTHYBEro rpuimna mnoatuna HS5 HeBaKUMHUPOBAHHBIX IITHIL
MIOKAa3aJii MOJIOKHUTENbHBIN pe3ynbTat Ha TUTpP 7 log2 B PTTA.

[losryueHHbIE CHIBOPOTKH KPOBU OT HEBAKIIMHHMPOBAHHBIX NTHI] C BBICOKUM THUTPOM aHTUTEIN
npotus I'Tl, mocne crangapTU3aluu B CPaBHEHUM C MEXKIYHAPOJHOW CTaHAAPTHOM CHIBOPOTKOM IO
I'TI, mMoryT OBITH HCHONB30BaHBI B KaUeCTBE HAIMOHAJILHON CTAaHIAPTHON CHIBOPOTKH NPH MPOBEPKE
JUarHOCTHYECKUX HAOOPOB Ha CIIEHU(PUYHOCTb.
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MYMI3AI IPI KAPA MAJIJIBIH SH300THUSIBIK JEMKO3BIHA APHAJIFAH
JUATHOCTHUKAJIBIK CTAHIAPTTBI KAH CAPBICYBIH CTAHJIAPTTAY K9HE
BAJIMJAIIUAJIAY HOTHKEJIEPI
RESULTS OF STANDARDIZATION AND VALIDATION OF DIAGNOSTIC STANDARD
BLOOD SERUM FOR ENZOOTIC LEUKEMIA IN CATTLE

AHHOTANUA

CoHFBI OH XbUIJA OPTYPJIi JKYKIAIBl aypylapAbl 3epTXaHaNbIK Oanay Ke3iHzae, COHBIH iLIiHIe
BUPYCTBHIK MH(eKuusiapasl Oanayga KOJINAHBUIATHIH AUAarHOCTUKANBIK TECT-KYHETIepiHiH TeKkcepyne
CTaHIAPTThl KaH capbICyNaplbl KOJAAaHY KapKbIHIBI AaMBIIl Keledi. JMarHocTHKaiblK MakcarTa
My#i3ai ipi kapaneiH (MEK) neiiko3biH JIyHHeKY3UTIK KaHyapiap ISHCAyJbIFbl YHBIMBI YCHIHFaH
CEPONIOTHSIIBIK Oanay omicTepi MMMYHO(DEPMEHTTIK Tajiay »KoHE arap TeiiHaeri tMMyHOIH( Y3 bl
peaknusachiHAa KeHiHeH KommaHeutaasl. Ocel omictepmeH 3epTreyinep xyprisreane UDT xone NP
JMarHOCTHKAJBIK TeCT-XKyienepiniy EBponaiblk sKkoHOMHKAJBIK onakThiH (European Economic
Community, EC, enni European Union) O0akpuiaynblK 3epTXaHalapblHAH TEKCEPICTEH OTKEH,
xanbIKapaislk cranaapt EQS xaH capbpicybIMeH TeKkcepiiei.

Emimi3ge mbIFapbUIaTBIH — JKOHE IICTENIIK  OHIIPYIIUICPAiH JAMAarHOCTHUKAIBIK TECT-
JKYHMENepiHiH camachlH Oarajiay YIIIH KOHE JMAarHOCTHKAIBIK 3epTXaHajapia Taljaayiapibly
OpBIHAATY CamachblH apTThIPy MAaKCAThIHAA CTAHAAPTTHl KaH CApbICYJIApPBbIHBIH KOJIIAHYIBIH MaHBI3bI
30p. EO-myme ennepae MIK nefiko3biHa Kapchl aHTHACHENEP/Ii aHBIKTayFa apHAJIBII JKacalaThlH KaH
capeicynap MiaaerTi Typae EOS kan capbicybIMEH CTaHAAPTTATYBI KEPEK.

«Kazak reuteiMu- 3epTTey BeTepuHapust HHCTUTYTED JKIIC-HiH Bupycomorus 3epTxaHachiHia
MIK neiiko3bH Oanayra apHaJFaH TeCT-KYHUEIEepAiH calachlH 0aKplIay YIIH YITTHIK CTAaHIAPTHI KaH
capbicynapsl (Q-1/19-nosutusti, K-1/19-HeratuBTi) o3ipsieHi. O3ipJeHIeH YITTHIK CTAaHIAPTThl KaH
capeicynapel MIK 2H300THSUIBIK JIGHKO3BIH 3€pTTEY JKOHIHIETI XalbIKapalblK OTH300THSUIIBIK
broponsiy pedepentrik 3eprxanHaceiaaa (PiWet, Ilonpma) oy Oara anmel, YITTHIK CTAaHIAPTTH KaH
capbICyblHa Xaiblkapanblk EOS cTaHmapTka cail eKeHiH KYNTaWThIH CEPTHU(HUKAT aJbIHABL YJITTHIK
CTaHJApPTThl KaHCAPBICY Ka3ipri Ke3le IMarHOCTUKANBIK TECT-)KYHeNepAiH camachlH Oakpuiayaa
KOJIJAHbBLIA/IbI.

O3ipJeHreH CTaHAapTThl KaH capbicybl Q-1/19 yimn el cakTay MeH MaijaiaHy Ke3iHIe
TETIMJLIITT MEH Ce3iMTaIIBIFBIHBIH TYPAKTBIIBIFBIH XabIKapaJIbIK CTAHIAPTTHI KaH capbicybiMeH EQ5
skoHe P9 (Ilompmia) campicThIpMalbl 3epTTEyNEp XKYprizinmi. Makanana o3ipJeHreH CTaHIAPTTHI KaH
capbICyJapbiH OeNriii meTeaiK TecT-Kyihenepi enaipymrinepinin IDEXX Leukosis Blocking, IDEXX
Leukosis Serum X2, IDEXX Leukosis Serum Screening ceposorusuiblk Oanayra apHainran WOT
oficTepiHie TEKCEepPY/iH CaJbICTHIPMaNIbI HOTIDKENIEpI MEH CTaHAAPTThI KaH CapbICYBIHBIH CakTay
Mep3iMiHIH HYCKAyJIBIFbl KOPCETIITeH.

ANNOTATION

Over the past ten years, the use of standard serums has been rapidly developing to standardize
diagnostic kits for laboratory examination of various infectious diseases, including the detection of
viral infections. For diagnostic purposes, serological methods for detecting bovine leukosis
recommended by the World Animal Health Organization, enzyme immunoassay and the reaction of
immunodiffusion in agar gel are used. When conducting studies using both of these methods,
diagnostic kits for ELISA and AGID are tested with serum of the international standard EQ5, which is
approved by the control laboratories of the European Economic Union (European Economic
Community, EC, now European Union).

Of great importance is the use of standard blood serums to assess the quality of diagnostic test
systems manufactured in the country and foreign manufacturers, and in order to improve the quality of
analysis in diagnostic laboratories. Serums that are produced in the EU member states for the
determination of antibodies against the cattle leukemia virus must necessarily be standardized using
serum EQ5.

For this purpose, the national standard of blood serum (Q-1/19-positive, K-1/19-negative) has
been developed in the laboratory of Virology of «Kazakh Scientific Research Veterinary Institutey
LLP to control the quality of test systems for detecting bovine leukemia. The developed blood serums
of the national standard received a positive assessment in the reference laboratory of the International
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Epizootic Bureau for the Study of Enzootic bovine leukosis (PiWet, Poland), a certificate was obtained
on the conformity of the developed national standard serum to the international standard EOS5.
Currently, the national standard serum is used to check the gquality of diagnostic test systems.

Comparative studies of the sensitivity and stability of the developed standard serum Q-1/19
for three years of storage with international standard blood serums EO5 and P9 (Poland) were carried
out. The article presents comparative results of testing the developed standard serums in the ELISA
methods for serological determination of IDEXX Leukosis Blocking, IDEXX Leuskosis Serum X2,
IDEXX Leukosis Serum Screening of well-known foreign manufacturers of test systems and
instructions on the shelf life of standard serum.

Tyiiin ce30ep: 7neiliko3, CMaHOApmMmvl KAH CapwiCybl, UMMYHOpepMeHmmiK manioday,
Jyruesrcysinik scanyapnap 0eHcaynvlebl YibLmbl.

Key words: leukosis, standard blood serum, immunoenzyme assay, World Organization for
Animal Health.

Kipicme. Myitizzi ipi Kapa MaJabsIH SH300THKAJIBIK Jeiiko3bl (EBL- Enzootic bovine leucosis)
- iCIK CHUNATBIHAAFBl CO3BUIMANBI KYKNAIbl BUPYCTHI aypy. Aypy KO3IBIPFBIIBI - MYyHi3ai ipi Kapa
neiiko3 Bupycbl (MIKJIB) (arpin. BLV- bovine leucosis virus, opsicmia. BJIKPC- Bupyc neiikoza
KpymHoro poratoro ckora) - PHK Bupycrap kimaccupukanusiceinsiy Retroviridae TtysichiHa,
Oncovirinae TyKbIMIachIHA JKAaTaThIH, TAOUFATHI JKaFbIHAH JTUM(OTPONTHI PETPOBUPYC JKIHE aTaMHBIH
1 tunti T-mumdorpontsr BupycbiMer (HTLV-1) reHeTHKANBIK KOHE aHTUTCHIIIK KACUETTEPIMEH TYBIC
oonemt kenmemi [1, 2, 3, 4]. Ko3apIprblmn ar3ara €eHTeHHEH KeiliH jkKaHyapia eMip OOWBI TPOBHPYC
KYHiH/E CaKTalajbl.

MIK nefiko3bl oJeMHIH KONTEereH elepiHie TipKeJIreH, COHbIMEH Karap Kaszakcranma aa
JKEKeJIereH Iapya KoXallbIKTapbhlHIa keszgecedi [5, 6, 7]. byn aypy acipece cubIp €Ti MEH CYT
OHIMJIEpIH OHIIPYII achll TYKBIMIBI Mall (pepManapblHAa KOHUBUIATHIH MIEKTEYIEPAiH MIBIFBIHAAPEI,
CEpPOTIO3UTHBTI >KaHyapiaplblH JKCIOPTKA KaObuIJaHOayblHA JXKOHE TaOBIHHAH Jepey JKOK KOHE
JUM(POCAPKOMAHBIH HOTHXKECIHIC aKbIPhl ©IIMMEH asKTalyblHa OalJaHBICTBl 3KOHOMMKAIIBIK
MaHBI3IbI 0OJIBITT TaOBLTAEI [8, 9].

Ocsl aypyMeH Kypecy oHe Oakpuiay OarmapiaMaiapbl €HTI31UIreH KONTEreH MeMIIEKETTEp/ e
XOB-HbIH XanbIKapalblK cayla epekelepiH cakTayra, SFHHU KaHyapHbl KOHE YPBIKTHI HMIIOPTTAy,
9KCTIIOPTTayFa KaThICThl YCHIHBIMIAPBIH KaTaH ycraHanusl. by e3 keserinme MIKJJI myiiizai ipi kapa
MaJIJIbIH 9H300THKAJIBIK JIEHKO3bl OaKblIay OargapiiaMachblHbIH HOTHXKECI MEH MaJjl IapyalbUIbFbIHBIH
Kayinci3airinig kemiiai 6ona amanaei [10, 11].

AypyFa Kapchl ic-mapanap/blH KelIeHIH COTTI Ky3ere achlpy YUIH eNiMi3iH OeKiTKeH
BETCAaHUTAPHSUIBIK 3aHbIHA ColiKec jkoHe XODB-HBIH OCBI aypyMeH Kypecyleri apHailbl oJlicHaMachlHa
cait xyprizineni [12, 13]. Aypyra mangpikkan MIK mangpl Tipi Ke3iHAE CepoNOTHSUIBIK Oamay
omicrepimeH, siFHM UMMYHOAUGD Y36l peakuusicel (M/IP) sxone ummyHnopepmentrik tanmay (UDT)
peaxkuusUIapbIMEH TeKcepiieni. ATalFaH peakUusylapMeH OapblHIIA epTe, 9pi HAKThl aHBIKTAYIbIH
HOTXXECIHAE JIEHKO3Fa IAJABIKKAH XKaHyapAbl COTCI3 TaOBIHHAH JKOIOFA OarbITTaJIFaH ic-IIapajapabl
JKYPri3yliH epTe OacTajyblHa Heri3 OOJIbI OTHIp. Byl omicTepMeH KaH capbiCyJapblH TEKCEpye
XaIBIKApaJIbIK CTAHIAPTTHl HeMece peepeHTTi peareHTTep JCHIeHiHAe KaTHuOpJIeHTeH Tepic, OH KaH
capeiCy KOMIIOHEHTTEpiH KoimaHy KaxeT [14]. Cebebi omemuix ToxipuOene aypynsl Oanayra
apHaNFfaH IpenapaTTaplibl OHIIpY MEH OJapiAblH camachblH Oakpuiay YIIiH XabIKapajblK Hemece
VITTBIK CTaHJAapTTap KoiJaHbutbil keneni. CraHmapTtel kKan capbicy KP  3eprxanamapeiina
naiaJaHbUIaTBIH TECT-KYHENIepAiH camachlH Oaranayfra, KbI3SMETKEPJIEpAiH 3€pTTey KYMBICHI MEH
aJIBIHFaH HOTIDKENEP/IiH HAKThUIBIFBIHA KENUIIiK Oepe ananusl [15,16].

Kasipri Tanma Kasakcranma xanslKapanblKk pedepeHTTI CTaHIapTKa cail KaJluOpJIeHreH
WITTBIK CTaHJAPTThI MMO3UTUBTI KaH capbICybl a3ipieHreH [17, 18]. O3ipnenren xaH capbicyblH XOb
TajanTapblHa cail TMo(uiIbal KeNnTipiireH Kyizae e3iHiH TeMiMIUIri MeH Ce3iMTaJIbUIBIFBIH Y3aK
yakpIT ycraybl THic [19]. On e3 KeseriHie »acalm MIbIFApbUIFaH CTaHIAPTThI KaH CapbICYbIHBIH
KOJDKETIMJILIITT MEH YHEMI CYpaHbICKA M€ OOaThIHIBIFbIHA CEHIMALTIK Oepemi. OchIHaai KaKeTTLTIKTI
ecKepe OTBIpbIN, 0i34iH Makcar enimizge amnramr per XOb TamantapsiHa cail cTaHAApTTHl KaH
CapbICYBIHBIH YIII JXKBULIBIK cakray mep3iMiH MOT oniciMeH callbICTBIPMAaNBl 3ePTTEY KYMBICTAPBIH
KYprizy OOJJIbL.
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CoHbIMEH KaTap, CTaHAAPTTHI KaH capbicylapbl HMMYHO(EPMEHTTIK TecT-XyHenepaiH
CalachIHBIH HET13r1 KOPCETKIITepi - Ce3IMTAIIBIK, TETIMIUTIK, KaiTanan TeKcepy MYMKIHJIr KoHe
KAaCHETTEPIiH TYPAaKTBUIBIFBIH aHBIKTAY OOJIIbI.

Martepuangap MeH Jmicrep. 3epTTey JKYMBICTAaphl MEH OJiCTEpli XalbIKapaJbIK
Bammpanusuiay «KasF3BW» JKIIC-HiH BHpyconorus 3epTXaHachl 0a3achblHIa KOHE YITTHIK
BETEPUHAPHSUIBIK FHUIBIMU-3epTTey HHCTUTYTHIHBIH MIK3JJI GoiipiHIa pedepeHTTIK 3epTXaHackIHIA
(PiWet, [Tonpa) Ne 04/8-22-14, 09.2022 k. KeniciM MIapT asiChIHIA aTKAPBUIIBL.

O3IpJICHIeH YITTHIK MO3UTUBTI CTaHAAPTTApAbl BaIMJAIMIAy MYHI3Ni ipi Kapa MaJbiH
SH300THKAJIBIK JIEHKO3BI OOHBIHIIA pedepeHTTiK 3epTxanana XOb capammsurapsiven 6ipre xone XOb
E05 xanpikapanbIk cTaHaapTTH KaH capeicybiMeH TekcepinreH IDEXX (Hunepnanmus) enaipymriciaig
ceposormsielk 3eprreyre apHainran (IDEXX Leukosis Blocking, IDEXX Leuskosis Serum X2, IDEXX
leukosis Serum Screeming) opTYpMi TECT-KMBIHTHIKTAPBIH TaiifadaHy apKbUTBl aTKapbUIIbL.
Peaknusimap/iel KOO JKOHE 3€pPTTEY HOTIDKEIIEPIH €CENKe aly TeCT - JKUBIHTBIKTAPhIH OH I PYIILIEP IiH
YCBIHFAaH HYCKAayJlbIKTapblHa COWKEC JKy3ere achlpbUiAbl. DByl TecT-)KUBIHTBIKTApHl  YJIbTpa
Ta3apThUIFaH BUPYC JIM3aTbIH KOJIAaHyFa HETi3/Ie/reH

N®T onicimen GipHerire cakuHabl TecTTiney (ring test) skyprisinmi. ¥ATTHIK CTaHIAPTThI KaH
capbiCyFa JIalbIK YATUIEpAi CepoNOTUSIIBIK cakuHanbel TecTTuiey Eypo KeHec anmpekTHBachIHBIH
88/406/EC rtamantapsiHa xone 2019 xburrbl «Kepaeri xaHyapiapblHa apHaJFaH JHArHOCTHKAIBIK
ChIHAKTap MEH BakIMHanap OoibIHIIa HYcKayIbIKTapel XOb 2019» OacibuIbFBIHBIH CHIIATTAMAChIHA
(2.2.1 xome 3.4.9-tapaymap) coiikec »xyprizimmi [18, 19]. UDT omicinge Q-1/19 mo3uTusTi
CTaHAAPTThI KaH capeicynapbl 1:10,1:100, 1:200, :400, 1:800, 1:1600 tutpinae neratusti K-1/19 xan
CapbICYybIMEH CYHBUITBULABL AJIBIHFAH MOIIIMETTEP/li CTAaTUCTHKANBIK Tajaay kommrorepiik GraphPad
prism 8.0 GarmapiaMachIMeH Kypri3iii.

Bupyconorust 3eprxaHacbiHIa JIeiiKo3 BUPYCHIH Taburu xyKTeipraH MIK kaH capwicybiHaH
azipnenred yuTTeIK Q-1/19 mo3utusTti, K-1/19 HeratusTi cranmapTThl KaH capbicynapbiabH Nel, 2019
K. TapTuschbiHaH anbiHFaH 10 maHa QuakoHIArsl KaH CapbICyJIapblH XaJIBIKAPAIbIK CTaHIAPTTHI
peareHTTep A9pexecine KaIuOpiIeHim, CalbICTHIPMabI 3epTTeyep xyprizinai (1-cyper).

Cyper 1 — MIK ueiiko3 6anayra apHaaraH YITTBIK MTO3UTHBTI - Q-1/19 sxone HerutusTi - K-1/19
CTaHApTThI KaH capbicynapsl xkoHe EQ5-xanbIkapaiblK CTaHAAPTTHI KaH CapbICybl

3epTTEey HOTHKeJepi koHe OHbI TaJdKblLIay. XOb TamanrapbiHa coiikec aHTHICHEIEPAi
Talgayra apHajJfaH CTaHOAPTTl KaH capeicyidapelH Juodmipdl  kenTipinren kyhgme +4 °C
TeMIeparypaja KemiHiae 3 KbI OOHBl ©3IHIH CHIaTTaMallapblH, SIFHU TEIIMIUITIH JKOHE
CE3IMTaJJIBUIBIFBIH CaKTaybl KaxkeT. O YIIiH €H KOJANIbl TOCUI CTaHIAPTThI KaH CapbICyJIapjibl
mo¢mibal Kentipy 6omsr [20].

XOB-HBIH OKyKmamel aypynapra apHamraH «Cama CTaHmapThl JKOHE BETEPHHAPHUSUIBIK
3epTXaHajlapFa apHaIFaH HYCKAyJbIK» OOMBIHIIA «AHTHAEHENEpAl TajlgayFa apHaIFaH KaH
CapbICYJIapbIHBIH ~ XaJIBIKAPAIbIK aHBIKTAMAJbIK CTAHIAPTTAPbIHBIH TaJanTapbl» HYCKayJIbIFbIHA
cyiieHe OThIPBIN JTHOGHIBII KENTIpUIreH YITTHIK CTaHAAPTTHI KaH capbicynapsiabiH (¥CK) Q-1/19,
K-1/19 naiiganaHysIHBIH HYCKAYJIBIFBIHA Cail 3¢pTTEYIIED JKYPri3iii.

bacrankpl cTaHIApTTHI KaH CapbICYbIH d3ipJiereH e albIHATBIH KOpAaH KOOIPeK albIHbIIM, OJ
KeM JIeTeH/e 3 JKbUFa jkeTyl kepek. OHbl KYHJIEIIKTI 3epTXaHa KarJaiblHAa Maiinanany 0apbIChIHIA
caKTay MeH epiTy/iH, epiTUIreH aJuKBOTTapAbIH MOJIIIEP] YCHIHBIIIB (KecTe-1).
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Kecre 1 — CraHmapTThl KaH capbICyJapbIHBIH CEPOJOTHIIBIK JJICTepJe MaiaanaHy >KOHE CaKTay
KoJeMmi

' C¥I/IF>IHTy JIEHreni Caxray
. Konewmi (HeraTuBTi KaH capbICybIMEH)
¥CK Typt (M) Tyrac 0 Meniepi
.. 1:10 1:100 T Mep3iMi
(epiTinmeren) (pmaxon)
UoT
opuIbIl 1000 + +5 (£3 °C) 3 KbUI 1 nana
Q- ATTMKBOT 100 + -20 °C 6 aif 10 nana
1/19 AITUKBOT 100 + -20 °C 6 ait 5 naHa
AINKBOT 100 + -20 °C 6 ait 5 maHa
K- THOMIITBIL 2000 + -20 °C 6 ait 1 mana
1/19 ANTUKBOT 100 + -20 °C 6 ait 10 nana
WJIP
Q- opuIbIl 1000 + +5 (£3°C) 5 KbUI 1 nana
11 AITUKBOT 200 + -20 °C 6 ait 5 naHa
K- OB 2000 + -20 °C 6 ait 1 mana
1/19 ATHKBOT 200 + -20 °C 6 ait 5 nana

¥YCK nmmoduibi sxoHe oJapAblH alTMKBOTTAPBIH CAKTAy XKoHE TEKCepy epexecine cail op Typi
MOJIIIePAC KOHEe CYHBUITY AeHrerinae cakTanaabl. O KYHISTIKTI iIIKi 1aO0paTOPHUSIIBIK KYMBICTAP
JKOHE JKaHa TeCT-KYHeNepiH TeKcepy YIIiH KOJNJaHbUTyFa bIHFaHIIbI )KOHE 3epTXaHana Ooybl THIC.

NDT omicimen Ttekcepy kesinge madpamansuiateid YCK 100 Mxo-me tyTtac KyiiHZe,
100 mxaaen 1:10 cyiibuityna sxone 100 Mk 1:100 cyiibuityna, an UJIP omiciMeH 3epTey YIiH TyTac
s)koHe 1:10 cyiibuiTyna op KakiceichiHan 10 nmana kpuonpoOupkanapna - 20 °C Temmeparypana
MY3JATKbIITA 6 ail yaKbITKA CaKTallabl.

Op Typial CYHBUITBIMIAFBl aMUKBOTTApABI 6 alf CallblH CEPOJIOTHSUIBIK OSIICTEPMEH KOHE
OipHele TecT-KyienepiMeH OenceHnimirin Tekcepinai. O3ipienren ¥CK nuodunbai maptusgan ap
skepiHeH 10 maHa cTaHAAapTTHI KaH CapbICYBIH aJIbIll, KECTEe KOPCETUIreH cyibuiTy AeHreiinge UDT
omiciHme 2 KaiTajayMeH VIO TYpJi CYWBITY neHreiinme Oapibirel 60 chiHamaHbl 12 ail calibiH
tekcepimin, W®OT Tangareiill KYPBUIFBICHIHA KOJJIAHBUIFAH TECT-)KYHECHIH HYCKAyJIbIFbIHA cail
OTITUKAJIBIK MOHJIEP] €CeTKe albIHBIIN, CABICThIpManbl Tekcepiai. Karenecy mymkingiri 5% acnaybl
KaXeT (2-cyper).

300 ey \“»\\ - Q1/19
S ST e = Q1/21
" ns jod 20, == Q1/20
s : T 0,
200 : : \\\‘J mmm  cut off

SIP %

100 o N

Pelna 10x 50x 100x 200x 400x 800x 1600x

CyibUITY JIopeskeci

***k*¥P <0,0001 (cenimii HOTHKE); NS — apachlHAA aWTapJBIKTAl aNBIPMAIIBLIIBIKTAD KOK
(P>0,05);

Cyper 2 — Op xbu1 caiibiH ¥CK- Q-1/19 UDT oxiciMeH canbICThIpMalibl ICHT€iIe TEKCEpY
HOTHI)KEJICPIHIH KHUCBIK ChI3bIK CYJI0aCh

3eprrey Hotmkecinmae UDT omicimen Q-1/19 Gactanker (2019 KbLIbl) ONTHKAIBIK MOHIEPI
KkepceTkimTepiH ecernke anbin 2020 xputhl xoHe 2021 KbUTIaphl 3ePTTENIHTeH OpTalia MOHI aJbIHIBI.
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Bizniyg 3eprreyiMise Y KbeULIBIK 3epTTeYAiH canbicThipMaiibl HoTmwkeciHae ¥CK Q-1/19 muodwunbmi
KENTipiaren Kyiine ToHaseiTKbimra T +5- +£3 °C  cakrayna aWTapibIKTail e3repicke yiiblpamabl.
NDT oniciMeH 3epTTeyIe TeNIMILUTIT MEH Ce3IMTaIIBLIBIFEI Oipael HoTKenep kepceTTi. Ochunaiiia,
anpiaFad Mamimertepre coiikec, ¥CK Q-1/19 nuodpunuzanmsnanran 3eprxaHansik moayni MIK JIB
aHTHIeHenepi 0ap MO3WTHBTI )KOHE HETATHBTI CTaHAAPTTHI KaH CAPBICYBIHBIH JKapPaMIBLUIBIK Mep3iMi
CaKTay Ke3iH/e YIII KbUIIBI KypaJbl.

biznin 3eprreyimizae ymr xbut iminae auoduisai kentipyaeH keiin ¥YCK  temimpainiri mex
Ce3IMTaABUIBIFBIMEH KOCa JTMO(HIIBII KENTEPUIreH KaH CapbICYbIHBIH €pyi, TYCl, TYPi CaIBICTBIPMAIbI
TYPIE €CerKe abIH/IbI.

3epTTeydiH Keneci caTBICBIHAA YII JKbUT cakTanFaH Q-1/19 xaH capbICysIH JeiKko3 OOMbIHIIA
XaIbIKApaJblK CTAHAAPTTH KaH capbicybl EQS campicThIpMalbl 3epTTeyiep Kypri3iimi.

Korapreima aranran ¥CK xone XCK manenin koiamana otTeipein, UDOT omicine apHaiFan
tect-kyienin IDEXX Leukosis Blocking, IDEXX Leuskosis Serum X2, IDEXX leukosis Serum
Screening OipHEIIe CEpUACHIH TApalielib 3€pPTTEY HOTWKeNepi OOWBbIHINA OCJICEHAUTIK TIeH
CE3IMTaIBUTBIFBl TYPFBICBIHAH CAJBICTBIPMAIIBI TUTPICYIIH KUCBIK CBHI3BIK CYJI0ACBIMEH HOTHXKEIEP
anpiHABl. by Tect-xyienepi ynriciH 0i3 YATTBIK CTaHIAPTTHI CapbICYIapAbl 3ipiey, eHAIpy XKoHE
ceiaay kesinge XCK E05 ce3iMTanabIKThIH Oipiiiri peTinae nainainanasik (3-cyper).

IDEXX LEUKOSIS BLOCKING
90
80
70
60
50
40
30
20 /
10 |t —
0
Petna 10x 50x 100x 200x 400x 800x 1600x
=@=P9in N27/16 ==@==E05in N27/16 Q-1/19 in N27 Q-1/19/K-1 cut-off
IDEXX LEUKOSIS SERUM X2 IDEXX LEUKOSIS SCREENING
300 600
200
= 400
100 =
0 > 200
-100 0! ®
T S S U s o oF o o oF o o b
BRI SR S LB S L RO N S S L
& Y TS & Y T
== P9 in N27/16 == E05 in N27/16
in N27/ in N27/ —e—P9 in N27/16 —e—E05 in N27/16
Q-1/19in N27 Q-1/19/K-1 Q-1/19 in N27 Q-1/19/K-1
cut-off cut-off

Cyper 3 — Y b1 caktairan ¥CK Q-1/19 casbicTeipMalibl ICHISHIIC OPTYPITi TECT -
KUBIHTHIKTAPBIMEH TEKCEpY HOTIDKENEepi

CypeTTe KepceTUIreHael, spTypii TecT-KYHeNepiHiH ap-Typiilirine KapaMacTaH TOJBIFBIMEH

KoJlaiuiel HoTHKe Oeppi. CanmbicThipMmanbl 3epTrey HoTmkeciHae Q-1/19 kaH capbICyblH YITTBHIK
CTaHJapTHl PETiHJE MailanaHy YChIHBIIAbI.
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biz MIK neiiko3blH OanayFa apHajfaH YJITTBIK CTAaHIAPTTHI KaH CapbICYBIH 3€PTTEHIK KOHE
OJIAPIBIH CE3IMTANIABIFEI MCH TETIMAUIITIHE OH 0ara auabplK. Toyenci3 3epTTey HOTIKeIepi OOMBIHIIA
Kasakcraunsik setikosra kapesl YCK Q-1/19 xanbIkapallblK TamamnTapra TOJBIK COMKEC JEM MKIKTEIIi.
EHnl KOMMEpPUUSIIBIK TECT-KUBIHTBIKTAPBIHBIH CalachlH TeKcepy YIIiH 013 opKamaH YITTHIK
CTaHAAPTTHI peareHTTep/i KOIJaHaMbI3. byil quarHoCTHKAIBIK TECT YKUBIHTHIKTAPBIHBIH CalachlH IS
JKoHEe 00BEKTHBTI Oaranayra MYMKIHIIK Oepei.

KopsIThIHABI. O3ipJeHreH CTaHIAPTTHl KaH CapbICybl Y3aK YakbIT CaKTaldyblHa KapamacTaH
YII OKbUIAAH KEHIiHrl CaJbICTBIpMalIbl TEKcepy OapbIChIHAA XaJbIKapalblK CTaHAAPTTHL KaH
CapBICYBIHBIH CE3IMTAJIBIFBI MEH TENIMJILTIT] KaFbIHAH CABICTRIPMAITBI 3ePTTEY HOTIDKECiHAe Oipaei
neHrelae Oomapl. /IMarHOCTHUKANBIK KYMBICTBI 97 JKOHE OOBEKTHBTI XKYPTi3y YIIIH camaibl, api
TENIM/I JKOHE Cce3iMTall JUarHOCTUKANIBIK KypaldapAblH O0dybl MiHAETIHE Opail 93ipJIeHIeH MO3UTHUBTI
Q-1/19 craHmapTTHl KaH CApBICYbI ENIMI3MIH BETEPUHAPHUSIIBIK TUATHOCTHKAJBIK TperapaTrTapbiy
camachlH JaMbITyFa, JUArHOCTHKAIBIK TecT-kyHenepimen WOT omicrepinme kommaHyra Oonaibl.
CraHzmapTThl KaH CapbICybIHBIH JaiblHIAY TEXHOJOTHSUIBIK OMICTEepl XalbIKapajblK pearcHTTep
JIOpeXeCciHe Bamuaanusiiay MeH cranaaprrayaan etti. Kasipri tanma W/IP, UDT omicrepi yurin
SPTYPIi KOMMEPIHSIBIK, TECT- JKUBIHTBIKTAPBIHBIH, CAllachlH TEKCEPY YIIIH KOJ JKeTiMai. 3epTreyze
albIHFaH Oi3/iH KYMBICBIMBI3JIBIH HOTIKeNepi enimizaig MIK neliko3bl OOWBIHINA 3MHA300THSIIBIK
JKaFIalIpl )KaKcapTyFa KOMEKTECKEH KYMBICTBIH Oip 0eJtiri 0oibIn TaObiaibl.

Kapxbpuianapipy Typadasl akmapat. Peomeivu sxymeic Kasakctan PecmyOnmkachl Aypur
IapyambUIbiFel - MAHUCTpITiHIH 2021-2023  xpmapra apHaiFaH OarmapliaMaiblK  MaKCaTThI
KapKbUIaHJBIPYAbIH «/JHMarHocTka, aypyblH alJblH aly, aypy MajagapAbl €MEY KOHE TONbIPAKTaFbl
cibip jkapachl OIIAKTApPBIH 3aNAJCBI3NAHABIPY KYpalgapbl MEH OJICTepiH 93ipiey >KOHE OHJIipicKe
YCBIHY» FBUIBIMH-TEXHHKAIBIK Oarmapnamaceiabiy (UTH BR 10764975) «Myiiisai ipi kapa mai
JIEMKO3bIHA JUAarHOCTUKANIBIK 3epTTEyre apHaliFaH YITTHIK CTAaHIAPTTHI KaH CapbICyIIbl d3ipiiey KoHE
OHJIIpiCKE YCBIHY» ®K00achl OONBIHIIA OPBIHIAIIBL.
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PE3IOME

3a mocnemHWE JecATh JIET CTPEMUTENIbHO pPa3BHBAETCsl HCIOJIb30BaHHE CTaHAPTHBIX
CBIBOPOTOK JUIS CTaHAAPTU3alMHM JHAarHOCTUYECKUX HaOOpoB Tpu JabopaTopHOM OOCIEIOBaHUU
pasIn4HbIX MH(EKINOHHBIX 3a00JI€BaHW, B TOM 4YHCJE NPH BBIIBICHUH BUPYCHBIX MH(pexkumid. C
JUAarHOCTHYECKON IENBI0 HMCIIONB3YIOTCS CEPOJIOTHYEeCKHE METOJbl BBISBICHHS JIeK0O3a KPYITHOTO
poratoro ckota (KPC), pekomennoBannbie BcemupHol opraHu3anuen 3paBOOXpaHEHUs KUBOTHBIX
(BO3X, M9Bb), ummyHnodepmentasiii ananu3 (UDA) u peakuus nMmyHo1udy3uu B arapoBoM reiie
(PUL). ITpu npoBeaeHn HUcciieqoBaHU 00OMMH YKa3aHHBIMHA METOJaMH JHAarHOCTHYECKHE HaOOPbI
st UDOA u PU]I npoBepsitoTcst CHIBOPOTKON MExIyHapoaHoro craniaapta E0S5, koropselit oqo0peH
KOHTPOJIBHBIMU JTabopaTtopusiMu  EBpomneiickoro skoHomudeckoro corsa (European Economic
Community, EC, reneps European Union).

Bonbiioe 3HaueHne WMeeT NPHUMEHEHHWE CTaHJAapPTHBIX CHIBOPOTOK KPOBU JUISl OICHKU
Ka4ecTBa JIMArHOCTUYECKUX TECT-CHCTEM, BBIITYCKAEMBIX B CTPaHE U 3apyOeKHBIX MPOU3BOJUTENCH, B
LEJISIX TTOBBIIICHUS] KAYeCTBa BBIIOJIHEHUS aHAJIH30B B TUArHOCTHYECKHUX J1abopaTopusix. ChIBOPOTKH,
KOTOpbIe BBIpabaThIBAIOT B cTpaHax-wieHax EC i ompeneneHus: aHTUTEN MPOTHB BHpYyca JIEHK03a
KPC nomxHBI OBITH HETIPEMEHHO CTaHAAPTH3IUPOBAHBI C HCIIONIb30BaHUEM ChIBOpOTKH EOS.
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C s10i1 nenbio B nabopatopuu upycoiorun TOO «Kazaxckuil HayqHO - HCCIIEAOBATEIbCKHNA
BETEPHUHAPHBIN HWHCTUTYT» pa3paboTaH HAIMOHAJBHBIA CTaHZapT CHIBOPOTKH KpoBu (Q-1/19-
nosnoxkutensabie, K-1/19-oTpuriatenbhbie) s KOHTPOJIST KadeCTBa TECT-CUCTEM ISl BBISBICHHS
neiikoza KPC. PaspaboTaHHble CHIBOPOTKM KPOBH HAIMOHAJIBHOTO CTaHIapTa MOIYYHIH
TOJIOKUTENBHYTO OIIEHKY B pedepeHTHON TadopaToprn MeXTyHapOoTHOTO STH300THIECKOT0 0I0pO 1o
n3ydeHuto sHzootndeckoro neiikoza KPC (PiWet, Ilonpma), monyder cepTudukaT 0 COOTBETCTBHH
pa3paboTaHHOW HAIMOHAIBFHOM CTaHJAPTHOM CBIBOPOTKHM MeXIyHapoaHomy ctanmapty EO05. B
HacTosIlee BpeMsl HAallMOHANbHAs CTaHIApTHAas ChIBOPOTKA HCIIONB3YETCsl AJSl MPOBEPKU KauecTBa
JTUATHOCTHYECKUX TECT-CUCTEM.

b mpoBeneHBI CpaBHUTENBHBIE WCCIENOBAHUS UYyBCTBHTEIHHOCTH M CTaOMIBHOCTH
pa3pabOTaHHOW CTaHIAPTHOM CHIBOPOTKU Q-1/19 B TeueHME Tpex JET XPaHESHUs ¢ MEXKyHAPOTHBIMU
CTaHIapTHBEIMHU chIBOpoTKaMu KpoBu E05 m P9 (Ilonpmra). B craThe mpemcTaBiieHbl CpaBHUTEIIBHBIC
pe3ynpTaThl TMPOBEPKH pa3pabOTaHHBIX CTAaHAAPTHBIX CBHIBOPOTOK B Meromukax MDA  ms
ceponoruueckoro onpenencaus IDEXX Leukosis Blocking, IDEXX Leuskosis Serum X2, IDEXX
leukosis Serum Screemina U3BECTHBIX 3apyOEKHBIX MPOU3BOJUTEINICH TECT-CUCTEM U MHCTPYKIIMS T10
CpPOKaM XpaHEeHHsI CTAaHAaPTHOI CHIBOPOTKH.
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THEILERIA ANNULATA-HbIH PEKOMBUHAHTTBI IPOTEUHIH AJTY KOHE OHBIH
JTUATHOCTHUKAJIBIK KYHJBLIBIFbIH AHBIKTAY
OBTAINING THE RECOMBINANT PROTEIN OF THEILERIA ANNULATA AND
DETERMINING ITS DIAGNOSTIC VALUE

AHHOTANUA

Ipi Kapa MabpIH TEHIEPHO3BIMEH THUIMAI KYpecy YIIiH WH(EKIUIHBIH KOJMAMIbl aiiMaKTapra
TapajlyblH OOJIIpIpMay IIapajiapbl KaxeT. byn xarmaiina ce3iMran MajFa KYHeNli jKoHE JKETKITIKTI
ayKbIMJIBI CEPOJIOTHUSIIBIK 3€PTTEYJICp JKYPridy MaHbI3[bl Maceie OO0JbIl TaObUIaAbl, OJ YIIIiH
BETEPUHAPIIBIK MaMaHIap/ia )KOFaphl CE31MTaJl XKOHE ePeKIIIe THarHOCTUKYMIAPABIH OOTybI KaKeT.

Ochl 3epTTeysiep MIeHOEpiHAe IKCIPECCHSIIBIK BEKTOPJIBIK JKYHe KYpbULAbI koHe Theileria
annulata (surface protein of T. annulata, TaSP) pekoMOHHAaHTTHI OETTIK aKyBI3bIH Ta3apTy JKOHE KalTa
eHzey xarTaMachl a3ipneHzi. SDS-page TasapThuFaH chIHAManappl Talgay MOJICKYJTAIbIK CalMarbl
32 x/la 6omateia TaSP T. annulata pekoMOMHAHTTHI aKybI3BIHBIH Ta3a MpPEMapaTTapbIHbIH KETKITIKTI
JKOFapbl OHIMJLIITIH KOpCeTTi. ANBIHFaH PEKOMOMHAHTTHI aKybI3 MOJMMepa3abl Ti30eKTi peakius
(TITP) omicimen T. annulata JHK-siH OONybIH aHBIKTAIFaH KaH ILIa3Machl ChIHAMAaJapbIHIArEI
CrielM(UKANBIK aHTUACHENepAi aHbIKTay VIIiH uMMmyHodepmeHTTi Tanmay (MDT) xaramachkH
OHTAWIaH/BIPy Ke3iHJe aHTUIeH peTiHAae naimanansuiasl. LapTTel OH JkoHE Tepic YAruIepaiH
IpIKTEeMECIH ChIHAY HOTHIKENIepl AIbIHFAaH PEKOMOWHAHTTHl AHTUTEHHIH CepoOeICeHAINITIH JKoHe
criel(pUKAChIHBIH JKETKUTIKTI JKOFapbl JEHTeiiH aHBIKTaabl. AJJIBIH ajla AJIBIHFAH HOTWIKENep
JMarHOCTHKAJBIK MAaHBI3BIH KOCBIMIIA 3€pTTEyJepre »OHE OHBlI HMMMYHOJIOTHSUIBIK —TECTLIeY
JKYHenepiHiH Kypamupac Oelliri peTiHAe NaijanaHy MYMKIHAINH aHbIKTayFa NaiJalaHbUIaThIH
aKybI3IbIH MaHBI3IbUIBIFBIH KOPCETTI.

ANNOTATION

To efficiently combat bovine theileriosis, measures are needed to prevent the spread of
infection to yet unaffected regions. An important point is conducting systematic and sufficiently large-
scale serological studies of susceptible livestock, for which it is necessary for veterinary specialists to
have highly sensitive and specific diagnostics.

Within the framework of these study, we created an expression vector system and developed a
protocol for purification and refolding of the Theileria annulata recombinant surface protein (surface
protein of T.annulata, TaSP). SDS-PAGE analysis of the purified samples showed a sufficiently high
yield of pure preparations of the recombinant TaSP protein with a molecular weight of 32 kDa. The
resulting recombinant protein was used as an antigen in optimizing the enzyme immunoassay protocol
(ELISA) for the determination of specific antibodies in blood plasma samples in which the presence of
T.annulata DNA was determined by polymerase chain reaction (PCR) beforehand. The results of
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testing of conditionally positive and negative samples determined the seroactivity and a sufficiently
high level of specificity of the ELISA with obtained recombinant antigen. Preliminary results showed
that the protein used is promising for further studies of diagnostic value and determining the
possibility of its use as a component of immunological test systems.

Tyitin ceo3dep: meinepuos, Theileria annulata surface protein, TaSP, pexombunanmmor
axyvl3, UMMYHOepMenmmix maioay.

Key words: theileriosis, Theileria annulata surface protein, TaSP, recombinant protein,
ELISA.

Kipicme. Theileria annulata (T. annulata) tyapipaThis ipi Kapa mMaj Teinepuo3bl OYKil ameM
OolibIHINIA, COHBIMEH KaTap, KasakcTaHHBIH OHTYCTIK ©HIpIIEpiHJie ¢ Mall IapyallbUIbIFbIHA eTeyol
3USH KENTIPETIH 3KOHOMMKAIBIK MaHBI3ABI WHGEKIHS O0bIm TaOsuiafsl [1]. Omerre, Teiiepno3
quarHo3el jmuMda TyHiHAepiHiH OuonrtarTaphiHga [wm3ara OOsUIFaH KaH JKaFbIHIBLUIAPHI MEH
MaKpOIIN30HTTAPAAFEl MHPOIUIa3Manapibl aHBIKTAyFa Heri3menreH. Aumnaiina, Oy TecTTephiH
Ce3IMTAIIBIFEI  TOMEH OONFAaHIOBIKTAH TMapa3UTeMHs JEHIeHiHIH TeMeEHMIIriHe OalaHBICTHI
ACHUMIITOMATHKAJBIK  TachMalJaylIbUlapJbsl  JWArHOCTHKalayla  THIMCI3  OOlysl  MYMKiH.
MornekynanblK oaicTep, MbIcalibl, moiauMepasasl Tiz0ekti peakuusHbeiH (IITP) opTypni Hyckamapsl,
JKOFaphl  Ce3IMTANJbIKKAa KapamacTaH, CAJBICTBIPMAlbl TypA€ KbIMOAT JKOHE 3epTXaHAIIBIK
JMUATHOCTHKAHBl YHBIMIACTBIpyAa Taiam etineni [1]. KepiciHmie, cepoloTHANIBIK TUAarHOCTHKAIBIK
oAicTep CalBICTRIPMAIIBI TYPJIE ap3aH, KOJAMIIBI )KoHE KOJIJaHyFa bIHFAMIIBI OOJIBII KeJe/i.

Kazakcranma 6oiisimma Theileria annulata (7. annulata) tyneipateia Teinepuo3 TypkicTaH,
Ke3pumopna, Anmatei, JKaMmObIm oONBICTapeiHAA KeHiHeH TaparaH [2]. WHbeKuusHbIH KyFy
MANBI3BIHBIH JKOFaphl OONly cajiiapblHaH CHIPTTaH OKENIHETIH OHIMIUII XOFaphl MajIblH aypyFa
TeTen OepyiH KMBIHIATHIIN, OJiM-XKITIM JEHIeii Korapbl OOIybIHAa OKelil coransl. by, opuHe, Man
HIApYyaIIbUIBIFBIHBIH KapKBIHABLIBIFRIH Texenai [3]. T. annulata [4, 5, 6] TackIManmayIIbLIAPHI
6o TabBUTaTEIH Hyalomma TykeiMaackiHbiH KeHeaepi KazakcTaHHBIH GapiibIK AepIlik eHipaepiHme
[7] TipkenreHnmikTeH, WHBa3USAHBIH >KaHA OHIpJepre Tapaly Kaymi »Xorapel. MyHnail »xarmaiiia
KOJIAMChI3 aiiMaKTapAaH KOl KeJEeTiH KaHyapiapIsl MIHACTTI TypAe TeKCepydl TaxKipuOere eHrisy
Kazakcranma Teitnepro3 sy TapaidyblH a3aitaiasl Hemece O0aceHaereni. OcklFaH OalIaHBICTHI YKOFAPHI
cnenru(UKAIBIK JKOHE CEe3IMTall TECTUIey S9JICTEpiH d3ipiiey CEpOJOTHSIIBIK daicTepre 0achIMIBIKIICH
TOMEH IIBIFBIHAAP MEH KOFaphl OTKi3y KaOUIeTTUTIriHEe OaiiIaHBICTBI ©3€KTI OOJIBINT TaOBLIAIHI.

Bya JKyMBICTBIH MakcaThl pPeKOMOMHAHTTBI 1. annulata akybi3blH aldy JKOHE OHBIH
JMAarHOCTHKAJIBIK KYHIBUIBIFBIH IMMYHO(QEPMEHTTIK TalJlay apKbUTbI aHBIKTAY OOJIIbI.

3epTTey MaTepuannapbl MeH duicrepi. 3eprreyiep Kaszakcran PecnyOmukacer JleHcaynbik
CaKTay MHHHUCTPIIriHIH «¥ITTHIK OnortexHonorus opransrb»y JKUIIC xonmanOanel reHeTHka
3epTXaHACBIHBIH 0a3achIH/A KYPri3ii.

AmnTuren peringe TaSP akybI3biHbIH 26-1aH 172 aMUHKBIIIKBUIIAPbIHA JIEHIHTT TOJTUMOP(THI
aiiMarbl TaHIaM aJIbIHIbL.

Onedu Jnepekrepre coiikec, Oyl (parMeHT HWMMYHOJOMHHAHTTBI JKOHE CE3IMTal >KOHE
cnenupukanblik MOA Tect xylieciH enaipy yuriH xetkimikTi [8]. byn TaSP ¢parmenrin naiiganany
ruapooOTHl  TpaHCMEeMOpaHANBIK —alMaKTapAbl ajblll TacTayFa MYMKIHIIK Oepeni, oiiTnece
PEKOMOMHAHTTHI aKybI3/IbIH EpIrilITiriHe Tepic acep eryi MyMkiH. ['eH (parMeHTiH KIOHAQy YIIiH in
silico mpatimeprepi ipikTeni, omapasiH keMeriMed remomasik T. annulata JIHK-wan y3eaasirsr 441
Ky HykjieoTHj OonatbiH (parMeHTi ammuduuppienai xone pET-19b BekTopbiHa nHrazachei3
onicrieH KIIOHJTQJI/IBI. AubIHFaH KOHCTPYKIIHS ApPKBLIBI XL-Blue KacymranapblH
tpanchopmaumsuianpik. [ITP  ckpunmHri OoiibiHIIa OH KIIOH KacymanapbiHan BI21(DE3)
HITAMMBIHBIH JKacymiaigapbl TypieHaipiired pET-19b TaSP mia3munace 6estin anbiaasl. KojgoHusiap
OD600 = 0,6-0,8 metiiH ecipiimi >XoHE 3KCHPECCHS WHIYKIUACH XKYprizunmi. MHIyKusgaH Keuin
JaKpUIapasl  ueHTpudyranam, TyHOa-80°C TemmeparypachiHaa cakrangsl. Jluzar amy  ymiH
MY3JIaThUIFaH TyHOa Jm3uc Oydepinge kaita cycnensusuianapl (50 mM Na2HPO4, 300 mM NacCl,
10 mM Imidazole pH 8.0), sxacymia cycneH3uschiHa 1 MI/MJI KOHIIEHTpAIUAFa JSHIH JTU30IMM KOCHIII,
My3na 20 MHHYT WMHKyOanusiaAblK. AJIBIHFaH €piTiHIIHI yJIbTPaabIOBICIIEH eHAEN (UMITYJIBCTap
apaceiana 10 cexynn kigipicien 200-300W kyatteuibikra 10 cexyHaraH 6 wMmyibe) 15 MUHYT
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7000xg >KpUTAAMIBIKTA HEHTpU(YTalaHAbl, CYNEepHATAaHT METAI-XEeNaTTalfaH XpoMaTorpadusHbl
KOJIIaHy apKbUIBI OIaH dpi Ta3apTy YIIiH MaiifaJaHbIIIbL.

SDS-PAGE »anektpodopesi U. Laemmli omici 6otibiamia 12% (PAGE) mnonuakpuiamuni
reqinze xyprizinai [9].

JKymeic  OappiceiHma KaszakcTaHHBIH —Teimeprno3 OOHMBIHIIA KOJIAWCHI3  ©HIpJICpPIHIET1
MIapyanbUIBIKTapbiHaH anbiaFad [KM-IbIH KaH I1a3MachIHBIH ChIHAMAJIaphl KOJJAHBUIIBI, OJAPIbIH
tuicti ynriiepinen ITTP omici 6otisimina T. annulata JIHK-#e1H 60ysl HeMece 60IMaybl aHBIKTAIIBL.
On vymiH enolase TreHiHE TaHAAN aIbIHFAH mpakiMepiep Kongaweuiael: Eno T.anul F 5'-
ttgcgagatggagacaaaagc-3' xone Eno T.anul R 5'-tcagggtgtgataacttctgcc-3'. IITP peakumsicer 30 Mkn
JKOHE KypaMbIHaa: op mpaiiMepain 350 nM, 10 mM Tris-HCI, 50 mM KCI, 0.08% (v/v) Nonidet P40,
MgClI2 2.5 mM, 200 uM op dNTP, Taq DNA Polymerase (Cuntoun, Peceit) 1 U sxone JJHK 250 Hr.
IITP kymeiity 6armapmamacsr: y3ak aeHatyparus 95°C - 5 munyT; 35 nukn 95°C - 30 cexyna, 60°C -
40 cexynm, 72°C - 50 cexyHm; coHrbl co3buty 72°C - 5 munyT [10].

Hykrenik HU®T (Dot-ELISA) »xyprisy ymin Amersham TM protran TM 0.45 wmxm
HUTPOIICIUTIONIO3a cTpunTepiniH Oetine (kaT.Ne A29795939) 6 konuenTparusaaa (50 -0,00005 mxr/min)
0.05% Tween 20 (TBS-T) Gap Tpuc-Oydepmik Ty3abl epiTiHmige 3 MKI PeKOMOHMHAHTTHI aHTHICH
kosnanbubl. Crpuntep 37°C-10-15 Mun Temnepatypana kentipinai. boc skepiepai 6iokTay protein-
Free ™ oGnokray Oydepinin (PBS, G-Biosciences, kar.Ne 786-664) kemerimen meiikepue 37°C
Ke3iHae 2 caraT imiHAe Xy3ere achpsuiabl. OH jkoHe Tepic mra3ma ceiHaManapsl TBS-T-ge 1:100
KaTbrHachHAa (kemeMi 10 mir) xeke [letpu Tabaknranapbiana CyHBUITBEUIIBI, OHIA aHTUTEH CTPHUITEPI
OpHATACTBHIPBIIIBI JKoHE mieiikep e 2 carat 00iibl 37 °C MHKyOaIMsUIaHIbL.

Crpunirep TBS-T-men xysuimel, TBS-T-me 1:10000 xaTsiHaceiHAa (EepMEHTICH
TaHOAJIAaHFaH KaiiTamama aHTHAeHeNepiH epiTinaiciH (Anti-bovine IgG HRP, Sigma, A5295) enrizai
skoHe mierikepae 1 carar 6otibl 37 °C unkyOarwsuanabl. Ctpuntepai TBS-T xysim, cyoctpar - 1-Step
™ Ultra TMB-Blotting Solution (Thermo Scientific, kat. Ne 37574) enri3inni. Peakius 10 MunytTan
KeHiH Ta3apThUIFaH CyMeH IIal0 apKBUIBI TOKTATBUIIBI.

NmmyHOdepMeHTTIK Tangay »XaHama Hyckanga kyprizinmi. I[IpoTokonabl oHTaimaHIBIPY
AHTUT'CHHIH YII KOHIEHTpaluschiMeH xypriziimi: pH 9.5 Gonatein 1, 2 xoHe 4 MKr/mMin kapOoHat-
oukapoonar Oydepinne (Kbb). AHTHreH TuraHmeTTiH YAMIBIKTapblHA €HTri3umim, TyHI Ooiter 4°C
TeMIieparypana HHKyOanusuanapl. OHTAIBl CYHBUITYIBI QHBIKTAY YIIIH IUTa3MaHBIH OH JKOHE Tepic
yarinepi 1:100, 1:200, 1:600 apakatsinaceiHna Gocdar-Ty3asl Oydepiik epitTinaiae cyibuTeuias, pH
7.2 0.05% Tween 20 (O®THh-T). UDT koromarbl COHFBI HYCKA KeJlleCi HYCKa OOWBIHINA aHBIKTAJIBI:
MMMYHOJIOTHSUIBIK peakusuIapra apHajaraH 96 yHFBIMAIbI IUIAHIISTTIH YAIIBIKTapbiHa (nunc-Immuno
MicroWell ™ 96 well plates) Kbb-ra anturen pH 9.5 (KBB) 2 Mkr/mn koHumeHTpaumsga eHrizinai
oHe TYHI Ooiiel 4°C Temmeparypana HWHKyOanwsianibl. briokray epitingici peringe docdarTs
Oydepni epitingicingeri 5% kyprak cyt Konmaseuiael, pH 7.2 (®CB). balinansicnaran aHTHreHmIi
KeTipy yuniH miadmeT 3 pet xybpurnbl, @CBh-T. 3eprreneTin KaH 1uia3mMachiHblH chiHamManapsl @Ch-T-
na, 1:200 cyiteuityna, 60 munyt iminae 37C unkyOanusutanibl. MHKyOarusnan KeliH IUIaHIIET
CIIEIM(UKANBIK eMeC TypHae OalllaHBICKaH aHTHJICHENEpAl KEeTipy YIIIH CHUIaTTalFaH oJicrieH
xybutapl. Coman keitin 0,1 mir kesteminge 1:10000 kaThIHACHIHA JKEJIKEK MEpOKcUaaszackiMeH (anti-
bovine IgG HRP, Sigma, A5295) GenrinenreH Typre Kapchl aHTHJICHENEp IUIaHIICTTiH YHFbIMallapbIHa
enrizimin 37°C Ttemmeparypaia 1 caraT Ooiibl HMHKyOarusuiaHabl. bBailaHBICTBI €MeC peakIiusl
OHIMJIEpIH KETipy YIIIH Xyy NpoLeaypachl KaWTalaHAbl jKOHE YAIIBIKTapFa TEeTPaMETHIOSH3HIHH
(TMB) ¢epmenrti cyoctparbiabie 0,1 Mt epitingici enrizingi. XKyy mpoueaypacsl OaiiaHbIcTiaFaH
peakius eHIMJIEPiH KO0 YIIiH KaiTananpl xoHe yHFpiManapra 0,1 mn terpamerunoensuaus (TMB)
¢depmeHTTi cyOcTpaT epitiHmici Kockuiapl. llmanmrerti Genme TtemmnepartypachiHaa 10-15 MuHyT
nHKyOauusnagsl. OH peakuusi cyOCTpaT epiTiHAICIHIH KOK TycKe OOsUTybIMEH cumaTTajiajbl. Peakuus
TUTAHIIETTIH YHIIBIKTapbiHAa |H Ty3 KBIIKBUIBIHBIH, €PTITIHIICIH KOCY apKbUIbl TOKTAaThUIIbL. UDT
HOTIDKEJIepl TONKBIH Y3bIHABIFEL 450 HM (KockimMmia 630 HM) JKapbIKTBIH TiK coyieci Oap
CHEeKTpo(HOTOMETP KOMETiIMEH OKBUIABI.

XKanran oH peakiusuiapiasl azaiTy yinH «cut offy kepcerkimn kaH miasMachiHblH 10 Tepic
chlHAMachl YUIiH anbiHFaH oprama OD MoHIH jKoHE YII CTaHAapTThl ayBITKYJbl €CeNTey apKbLIbI
AHBIKTAJIBI.

3eprTey HOTHMIKEJEpi. Pexombunanmmer anmueen any. TypKicTaH OOJBICBIHBIH ipi Kapa
MaJiJlapblHaH aybiHFaH chiHaManap/eiH JJHK-HaH 441 xyn HyKICOTUATEPIH MOJIEKYIIAIbIK CaMarbl
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6ap ¢parment ammumbunupienai. T. annulata THK-cer IITP oxici kemerimen anbikranasl. BLAST
ANTOPUTMI apKbUIBl HYKJICOTHUATEP Ti30€TiH Tikelel CEeKBEHUpIIEY JKOHEe KeWiHTi Taijiay oHbl [aSP
reHiHiH (¢parMeHti peTiHae aHbIKTaabl. Aubiaran  ¢parment pET-19b_TASP (6157 bp)
JKCIIPECCHSIIBIK BEKTOPBIHA COTTI KIOHAAIAHI (cypeT 1).

@00

pET-19b_TASP

6157 bp

Cyper 1 — TaSP anTureHiHiH OaKTepHSIIBIK SKCIIPECCHACHIHA apHAJFaH IUIa3MH/Ia KapTachl

TpancopmMarusi KOHE SKCIOpPECCHs HOTWXKeCiHAE OaKTepUsUIBIK JHM3aTTa MOJICKYIaJbIK
canmMarsl 32 k/{a OomaThIH MaKCcaTThl aHTUTEH OHIMI aHBIKTAJJIBI, all aKybI3 epireH (paxiusaa Kauibl.
Huxkens cedaposacel Oap MeTayu-xenaTTainfraH XxpomarorpadusMer TazapTy 3  (pakuusaarbl
MoOJIeKyTanbIK canmarel 32 k/la (mmuaasonmen 250 mm amronmst) TaSP T. annulata pexoMOUHAaHTTHI
aKyBI3BIHBIH Ta3a MpenapaTTapblHbIH )KaKChl OHIMIUTITH KOPCeTTi (CypeT 2).

&
Cypet 2 — SDS-PAGE rtannay HoTmxenepi
Eckeprynep: M-Precision Plus Protein ™ Dual Color Standards (Bio-Rad, Cat.Ne 1610394),
1 - nwmsart, 2 — flow-through, 3 — Ne 1 ¢pakiust, 4 — Ne 2 dpakuust, 5 — Ne 3 ¢pakius. Kepcerki
MaKcaTThl OCH/TI KepceTe/I.
Kan nnasmacvineiy  yneicin xaneinmacmoipy. Tectiney ymin Kasakcranuem Typkicran

00nbIchl OoMbIHINIA ImapyambuibikTapaarkl [KM-nbiH KaH ma3MackiHaH 34 ChIHaMachl ajbIHb,
onapsiH KaH yirinepined [ITP onicimen T. annulata JIHK-Hb1H 601yl aHBIKTAIIBI (CYpeT 3).
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Cyper 3 — T. annulata-na IITP tanmayslHBIH HOTHKEIEPI

Conpaii-ak, Kocranaii oOnbicbiHaH keiareH IKM-gaH anplHFaH KaH IUTa3MachIHBIH, 10
cplHaMachl Tepic Oakpliay YATICi peTiHAae NainanaHbUIABL. OMH300THSUIBIK MATIMETTEpre Coukec,
JKaHyapJap YHEMi CONTYCTIK ailMaKThIH MIapyalibUIbIFbIHIA YCTAIIBI, OYIT sKaHyapiapas! T. annulata-
Fa TeCTiJiey Tepic HOTmxke Oepi.

UDT 20icin oymaiinanowvipy

AJBIHFaH aHTHTEHHIH CEPOaKTUBTLIrH aHbikTay yuriH Dot-Elisa xyprizingi. OH HoTmKem
yiari peringe IITP omicimen T. annulata JHK asbIkTamFaH KaH IUIa3MachIHBIH —CHIHAMACHI
kosmaueLiabl. Tepic yuri peringe T. annulata-ma TITP Hotmkenepi OOMbIHIIIA TepiC KaH MITa3MaChIHBIH
CBhIHAMAaChl KOJIIaHbUI/IBL.

50 MKr/MI »

5 MKI/MI

0,5 MKT/MI

0,005 MKr/MII

0,0005 MKT/MI >

0,00005 MxT/MIT

OH yiri Tepic yuri

Cyper 4 — Dot-Elisa notmxkenepi

4-cyperTe KepiHil TypraHaal, peKOMOMHAHTTHL TaSP MpoTenHi, KOHIEHTPAMICHl 5 MKI/MII
Dot-ELISA-na anturen perinme mnadmananran ke3ge, IKM KaH I1a3machl ChlHAMaJlapbIHIarbl
T. annulata cierudukansik aHTHIAEHETEP/I aHBIK aHBIKTayFa MYMKIHIIIK Oepe/ti.

Keneci kezenne UDT-HbIH xaHaMa HYCKAChIHBIH MapameTpiiepi 96 yHFbIMabl TOJMCTUPOIIbI
IUTAHINIET  KOMETiMEeH  OHTainmaHAblpbulAbl.  [lmasma  chlHaManapelHIAFbl  CHEIH(PHUKAIBIK
AHTHUJICHENIEP/IIH JCHICHIH AYPHIC aHBIKTAY YIIIH ONTHKAJBIK THIFBI3BIKTBIH IIEKTI JeHredin - "cut
off" erin opHary kaxeT. Ocbl MakcaTTa Ka3akCTaHHBIH THUPOIIa3MO3 OOMBIHINA KONAWIBl OHIPIHAET
(Kocranaii o6npicel) IKM-nbplH KaH mina3machlHaH anbiaFad 10 chlHama madpanaHeuiael. Tepic
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ChIHaMaJlap CUTHAJBIHBIH OpTallla MOHIH €CENTey KOHE CTAaHAAPTTHl aybITKYAbl €CenTey HOTHKECIHIEe
3epTTeneTiH chiHamanap curHanbl (,151-meH ackaH ke3ne Oyl ChlHAMaHbl OH JIeN CaHayFra
OonaTeHABIFEl  aHBIKTANAB.. WDT-mpiH kaHaMa HYCKAaCHIHIAFBI TECTiiey HOTIKenepi kecte 1
KEJTIpiITeH.

Kecrte 1 — Crinamanapapl TeCTisiey HOTHKETepl

No (45(0)/-[530 HQE/IT)E)CCi HQI;II/?:KTeci Ne (458/230 Hsgglf;ci HQI”;II/(II})K](;Ci
HM) HM)
1 0.249 + + 23 0.245 + +
2 0.294 + + 24 0.432 + +
3 0.229 + + 25 0.351 + +
4 0.261 + + 26 0.677 + +
5 0.212 + + 27 0.629 + +
6 0.213 + + 28 0.198 + +
7 0.174 + + 29 0.088 + -
8 0.180 + + 30 0.277 + +
9 0.138 + - 31 0.558 + +
10 0.159 + + 32 0.081 + -
11 0.390 + + 33 0.249 + +
12 0.776 + + 34 0.288 + +
13 0.253 + + 35 0.032 - -
14 0.587 + + 36 0.048 - -
15 0.625 + + 37 0.026 - -
16 0.325 + + 38 0.048 - -
17 0.271 + + 39 0.066 - -
18 0.468 + + 40 0.134 - -
19 0.540 + + 41 0.076 - -
20 0.169 + + 42 0.059 - -
21 0.312 + + 43 0.04 - -
22 0.374 + + 44 0.03 - -
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Kecte 1 xenTipinreH MomiMeTTEepAeH KODIHIN TypraHAal, aHTUTEH PETiHAEC KOJJaHbUIFaH
peKOoMOMHAHTTHI TaSP aKybI3bl CEPOAKTHUBTI KOHE KaH Y/rUIepiHAEri apHalbl aHTUACHEIEpi
aHbIKTayFa MyMKiHmik Oepeni. 3eprrenren 34 ymri IITP motmwkenepi Ooiipiaima T.annulata-ra ox
HOTIXe Oepai, Tek yiu ceinama MUDT-na Tepic aen aHbIKTalab.

Kopbitbiaasl. Ocbiran  geitiari [IKM  Teinmepro3siH  CepOJIOTHSIIBIK AHAarHOCTHKATAYFa
apranrad DT a3iprey OoibIHIIA XYPri3iiareH sxyMbICTap, KobiHece, Ta3apThIIFaH MIM30HTTH HEMECe
MUPOIJIa3MaliblK aHTHICHICPAl KOJJaHyFa HerizmenreH OojateiH [11]. Amaiima, anTureHaepmi
CTaHJapTTayJarbl KUBIHABIKTAP, CE3IMTAIABIK MEH epeKIICTIiKTiH TeMeH KepcerkimTtepi UDT-HbIH
OCBHI OaFBITHIH KeHIHEH KOJTaHyFa MYMKiHIIK Oepmeni. by Macenenep peKOMOMHAHTTHI aHTUT €HAEPI
JKacay apKbUIbl mermingi [12, 13, 14].

PekoMOMHAHTTEI HYCKaapAbl adyJarbl OipJeH-0ip TaHBIMall MaKCaTThl aHTHICHIEPIIH Oipi,
CIIOPO3OMT JKOHE INH30HT cCaThbUIAphIHIA OKCIpeccHusiaHaTeiH  Theileria annulata (Theileria
annulata surface protein, TaSP) 6erTik aKysI3bl 00JbIT TaObLIaABI. TASP KOFaphl IMMYHOTCHTITIKKE
ue, an snurontap 1aSP renmik Ti30eriHiH NoaMMOpQTHl aliMarbiHAa OoJaubel KOHE OpTYpIi
T. annulata renotunrepine oprax [15, 16, 17].

XKyprizinreH IKYMBICTBIH HOTIKECIHIE pPEKOMOMHAHTTBI T1aSP  aKkybI3bl CHHTE3ZCIIN,
Ta3apThULIBL.

Konmany «kesinge pexkomOuHanTTel TaSP  mporemni T. annulata crernuduxamsik
aHTHUJICHENepiH aHBIKTayFa MYMKiHAIK OeperiH Dot-Flisa xarramacer asbiktangsl . Tepic ynriai
naiimananrad ke3ge 50 MKT / MJI KOHIEHTPAIMACHIHAA AHTUTEHMEH HYKTene OalKairaH TOMEH
KapKbIHABUTBIK PEaKUUSICHIH SKCIPECCHSUIBIK INTAMMHBIH KaJIBIK aHTHTCHICPIMEH CHenu(UKaIbIK
eMec aHTHJACHEJep peaKkIMsIChIMEH TycCiHmipyre Oomamel. Mywmkin, E. coli anturenmepi Oap
3epTTeNIeTiH YATiHIH ajAblH-ana CiHy Ke3eHi (OHIBIK CHTHAN JACHreiiH ToMeHaeTyi MyMkiH [18, 19,
20]. Crangaprray, CE3IMTAJJBIK JKOHE EPEKIICTiK MaceleliepiHe KapamacTaH, OyJl OIIUS eTe
MEPCIEKTUBANBI XKOHE JKEKE ChIHaAMaNap/Ibl ChIHAY YIIiH MaliAaJaHbuTybl MYMKiH.

Konnmany Oapeiceiana pekomOmHaHTTHI 1aSP IKM KaH M1a3MachlHBIH ChIHAMallapbIiHAA
criei(pUKaIBIK aHTHIeHeIepMeH apekerTeceTiH DT xaTramack! aHbIKTan bl . Konaichl3 aliMaKTarsl
JKaHyapiap/aH ajJblHFaH KaH IU1a3MachiHbIH 34 cbiHamachiH canbicThipManbl DT Tanmaybl apKbUibl
3epTTEreH e, OMapAblH TOJBIK KaHBIHAA KOJMalabl ailMakTaH ajablHFaH 10 KaH capblCybIHbIH koHe [1TP-
na tepic yirigepi 6ap Theileria annulata 6ap exenmiri aHbIKTaNABI, OdapaAbIH TU(dHEpPEHIHAUACHIH
HaKTBI )KYPTi3yre )kKoHe Kecy MoHIH aHbIKTayFa MYMKIHAIK Oep/i.

JlereHMeH, chlHaMalapblH EKTeYli YIATICIH Tajlay *oHEe aHbIKTaMaIbIK KaH capbICyJIapablH
0onMaybl KOJJAHBUIFaH PEKOMOMHAHTTHI 1aSP aKybI3bIHBIH JWArHOCTHKAIBIK KYHABUIBIFBI TYpPajbl
Oenrini Oip KOPBITHIHABI KacayFa MYMKIHIIK Oepmeiini. On yIIiH KeHEHTINreH meTajgepexTepi MeH
KeOipek yirinepi Oap ipikTemenepii NaijianaHa OTHIPHIN, KOCBIMINA 3EPTTEYJICp XKYPrizy KaKeT.
Anaiina, U®T nmormxenepi [ITP TangayslHbIH HepekTepiMeH OailaHBICTBHIPY, albIHFAH aHTUTECHHIH
KYMOHCI3 MepCHeKTHBAChl 0ap €KEHiH aTall eTe/di KOHE OHBIH epeKINIeNiri MeH ChIHAK JKYHellepiHiH
Kypamyac Oeiliri periHie mNaiijanaHy MYMKIHJITIH 3epTTey YLIIH KOCBIMIIA 3epTTeyiiep KaKeT
€KEHJIT1 TypaJbl alTapl.

Kap:xkblnanapipy ke3i. 3eprreynep 2022-2024 xpiinapra apHaJIFaH FRUIIBIMH JKoHE (HeMece)
FBUIBIMHU-TEXHHUKAJIBIK Ko0anap OOWBIHINA IPAaHTTHIK KapKbUIAHABIPY MeHOepiHme xyprizinm, KTH
AP14869969.
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PE3IOME
Hnst shdextuBHON OOpHOBI C TEHIEPHO30M KPYIMHOTO POraTroro CKOTa HEOOXOIUMBI
MEPOTIPHUSITUSL TI0 MPEAOTBPAIICHUIO PACTIpOCTpaHeHUsT MH(EKIUU Ha OJaronoyyyHble perrioHbl. B
9TOH CHUTyallid BaXXHBIM MOMEHTOM SIBIISIETCS TPOBEJICHHE CHCTEMAaTHYECKUX | JOCTATOYHO
MacIITaOHBIX CEPOJIOTMYECKUX HMCCIEAOBAHUNA BOCIPUUMYHUBOIO TOTOJIOBBS, AJISI Yero HEOOXOIUMO
HaJIMYME Y BETEPUHAPHBIX CHEIHAIUCTOB BEICOKOTYBCTBUTENLHBIX U CIICIU(PHYHBIX TUATHOCTUKYMOB.
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B pamkax maHHBIX UCCIeAOBaHUI ObUIa CO37aHa SKCIPECCHOHHAS BEKTOPHAs CUCTEMa H
oTpaboTaH MPOTOKOJ OYMCTKU M peoNIrHra peKOMOMHAHTHOTO TIOBEPXHOCTHOTO TipoTenna Theileria
annulata (surface protein of T.annulata, TaSP). SDS-PAGE ananu3 ouMiieHHBIX IIpo0 IOKa3aj
JOCTaTOYHO BBICOKMI BBIXOJ YHMCTBIX MpENapaTtoB pexoMOuWHaHTHOTrO Oenka TaSP T. annulata c
MonekymsapHod Maccorr 32 kJla. [lomyueHHBIH peKOMOWHAHTHBIN TPOTEWH OBLI HMCIIONB30BaH B
KayecTBe aHTHUTE€Ha TNPH ONTHMH3AIHMHA TPOTOKOIa UMMyHOopepMeHTHoro aHammza (MDA) mis
oTpeJiesieHHsI CIeNU(PUIECKUX aHTUTEN B MPo0ax MIa3Mbl KPOBU B KOTOPBIX METOJOM MOJUMEPa3sHOH
nenno# peaximu (ITLIP), 6but0 onpeaencno Hamuuue JJHK T.annulata. PesymbTathl TecTHpOBaHUS
BBIOOPKH YCIIOBHO TIOJIOKHTEIBHBIX W OTPHUIATEIBHBIX IPOO, OIPENENHIN CEPOAKTHBHOCTh H
JIOCTaTOYHO BBICOKMH YPOBEHb CIEMU(GUIHOCTH TOJYYEHHOTO pPEKOMOWHAHTHOTO AaHTHTEHA.
[IpenBaputenbHble pe3yiabTaThl IMOKAa3ald MNEPCHEKTUBHOCTh HCIOJB30BAHHOTO TPOTEMHA ISt
JIOTIOTHATENBHBIX HCCIEIOBAHUNA NTUATHOCTHYECKOW IIEHHOCTH M OIPENEICHHS BO3MOXKHOCTH €ro
WCTIOJIb30BaHMI B KAUeCTBE KOMIIOHEHTAa MMMYHOJIOTHIECKHX TECT-CHCTEM.
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ASSESSING OF VETERINARY AND SANITARY MEASURES AGAINST GLANDERS AND
THE RISK OF DISEASE INTRODUCTION INTO REPUBLIC OF KAZAKHSTAN

ANNOTATION

A possible revised sentence could be: "Veterinary and sanitary measures against glanders
consist of preventing the introduction of the pathogen into the country, systematically monitoring the
welfare of the horse population, preventing the spread of the disease, and implementing timely
eradication or control measures in the event of an outbreak.

This article presents the results of an analysis of veterinary and sanitary measures currently
implemented against glanders in the Republic of Kazakhstan, as well as the results of epizootological
forecasting. Special measures for preventing glanders in horses in the territory of veterinary and
sanitary well-being, which is Kazakhstan, include basic requirements such as quarantine, clinical
examination, and negative malleinization test results for imported animals. Local veterinary services
systematically monitor the well-being of the horse population and conduct annual scheduled allergy
testing procedures, such as eye malleinization

Outbreaks of glanders have not been recorded in the Republic since 1939, indicating the
effectiveness of annual veterinary and sanitary measures. However, due to the intensive development
of horse breeding and close economic ties of Kazakhstan with neighboring regions and countries
where glanders is prevalent or endemic, the risk of introducing the pathogen into the Republic
remains. Therefore, it is necessary to conduct ongoing epizootological monitoring, including short-
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term and long-term forecasting of glanders outbreaks, as well as analysis of veterinary and sanitary
measures against the disease.

Key words: glanders, horses, veterinary sanitary measures, prophylaxis, malleinization

Introduction. Glanders is a highly contagious disease caused by Burkholderia mallei that
mainly affects horses, donkeys, mules, and camels, and rarely cats, dogs, and bears. Acutely ill
animals serve as the reservoir and primary source of infection for humans. In chronic and subclinical
forms, the pathogen is excreted in feces, saliva, and milk, contaminating the external environment.
The pathogen can persist in the environment for up to 5 weeks in high humidity and absence of direct
sunlight, and up to 3 months in dried secretions and water, posing a risk of infection to animals and
people. People are highly susceptible to glanders, and typically contract the disease through contact
with infected animals, though transmission through food or air is also possible. The disease is most
common among people who work with animals, but can also spread from person to person [3,4].

In countries or farms where glanders is not endemic, affected animals may exhibit a latent
form of the disease in which there are no clinical signs and the response to mallein testing may
temporarily be reduced. This is especially true for semi-wild animals. However, a sudden change in
living conditions, inadequate nutrition, increased stress, or transport to different natural and climatic
conditions (acclimatization) can trigger an exacerbation of the latent glandular process, leading to
overt infection in these horses [5].

The development, continuous improvement, and implementation of a system of anti-epizootic
measures, including mass malleinization, timely detection of horses positively reacting to mallein,
establishment of mallein isolators, provision of operational assistance, and control by local authorities
over the implementation of anti-epizootic measures, as well as the provision of veterinary personnel
for mass treatments, allowed for the containment and elimination of glanders in horses in developed
countries of Europe, North America, and the former USSR by the mid-20th century [6,7,8,9].

Despite progress made in the control of glanders, in the last 15 years there has been a
concerning trend of increasing outbreaks among thoroughbred horses, as well as other agricultural and
wild animals in multiple regions of Africa, Asia, the Near and Middle East, and Central and South
America. This resurgence of glanders has affected 23 countries worldwide, classifying it as a "re-
emerging infection [10,11,12,13].

Veterinary and sanitary measures aimed at preventing, monitoring, and controlling
glanders, donkeys, and mules involve preventing the introduction of the pathogen into the country,
systematic monitoring of livestock, and measures to prevent the spread and elimination of the disease
if it occurs. These measures have been effective, as evidenced by the absence of glanders outbreaks in
Kazakhstan for many decades [14,15]. However, given the current global changes and increasing
international trade and travel, there are still risks of introducing the glanders pathogen into our
country.

Materials and research methods.

To assess the effectiveness of veterinary and sanitary measures against glanders in
Kazakhstan, an analysis was conducted using official veterinary reporting data from various sources,
including the Committee for Veterinary Control and Supervision of the Ministry of Agriculture of the
Republic of Kazakhstan, the Republican Veterinary Laboratory, and the National Veterinary
Reference Center. In addition, regulatory documents such as the Law of the Republic of Kazakhstan
"On Veterinary Medicine", veterinary rules for the implementation of measures to prevent and
eliminate glanders (dated 17.01.2012 No. 10-1/18), and sanitary-epidemiological and veterinary-
sanitary rules (Approved by order of the Minister of Agriculture of the Republic of Kazakhstan dated
June 29, 2015 Ne. 7-1 / 587) and norms were studied. These documents provide guidance on the
organization of epidemiological and epizootological supervision, as well as the implementation of
sanitary and anti-epidemic (preventive) and veterinary and preventive (anti-epizootic) measures for
glanders in Kazakhstan (Approved by a joint order of the Ministry of Health of the Republic of
Kazakhstan and the Ministry of Agriculture of the Republic of Kazakhstan dated August 16, 2007
year, Ne. 507). The veterinary and sanitary measures have been effective, as there have been no
recorded outbreaks of glanders in horses in Kazakhstan for many decades [16].
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In order to determine the well-being of farms, scientific expeditions were organized with the
selection and study of blood samples from horses. During 2021-2022, 1,713 blood samples were taken
from 7 regions. The prepared blood serum samples were examined at the laboratory of LLP Scientific
and Production Enterprise "Antigen" by the method of enzyme immunoassay, the AsurDx™
Burkholderia Mallei test system for the detection of antibodies specific to Burkholderia Mallei
(B.mallei) in horses (USA) (Figure 1) [17].

To carry out epizootological forecasting of horse glanders, extrapolar forecasting and the
factorial method according to Zhigalsky O.S. were used. [18,19]. The method of extrapolar forecasting
is based on the principle of time series analysis, taking into account the cyclical nature of zoonotic
infections. The factorial method is based on the identification of statistical relationships between the
process under study and the factors influencing the incidence.

Research results. According to official sources of the authorized body in the field of
veterinary medicine (Committee for Veterinary Control and Supervision of the Ministry of Agriculture
of the Republic of Kazakhstan) and the World Organization for Animal Health - the International
Epizootic Bureau (OIE), the territory of the Republic of Kazakhstan is safe for horse glanders,
outbreaks of the disease have not been recorded since 1939.

Considering the development of horse breeding in the republic, in the conditions of close
economic ties of Kazakhstan with neighboring regions, geographical location in the center of the
Eurasian continent, acting as a cross-border region, the risk of introduction of the pathogen and the
occurrence of outbreaks of glanders in the country remains. According to the Bureau of National
Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, in 2022
there is an increase in the number of horses by 10 % and amounts to 3.8 million (picture 1).
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Figure 1 — The number of horses in the Republic of Kazakhstan in 2022

Among the regions, the Turkestan region is the leader in livestock — 385.3 thousand horses.
Abai region is in second place - 325.8 thousand horses.

To study the current epizootic situation of horse breeding in the Republic of Kazakhstan,
during 2021-2022, expedition trips were organized by university staff to the districts of Almaty,
Zhambyl, Kargandy, West Kazakhstan, Kostanay, East Kazakhstan, Abai regions, during which the
characteristics of farms where horses were kept and blood samples were taken. A total of 1,848 blood
serum samples from 7 regions were examined (picture 2,3).

58



ISSN 2305-9397. FbuibiM )#coHe 6intim. 2023. N° 2-1 (71)

Konzip xan ynueepcumeminin 60 J#coliiObl2blna APHAIZAH OACHLIBIM

Table 1 — ELISA results for glanders among local, imported and breeding horses

Region name Number of samples Research results
Almaty 598 negative
Zhambyl 483 negative
Karaganda 285 negative
West Kazakhstan 100 negative
Kostanay 100 negative
East Kazakhstan 157 negative
Abai 125 negative

Total 1848

As shown in Table 1, out of 1848 blood serum samples studied in the period 2021-2022 not a
single positive sample was found, which confirms the status of the republic as safe from glanders.

|
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Picture 2, 3 — Selection and study of blood serum of horses

Compliance with general and special veterinary and sanitary measures, including: livestock
management technologies that contribute to breaking the epizootic chain, well-established
identification of horses, compliance with the rules for keeping and feeding, with the exception of
stress factors, compliance with quarantine measures, dividing the territory of a livestock farm into
zones, building the necessary livestock , veterinary and sanitary facilities, the availability of veterinary
documents for incoming animals, veterinary and sanitary control and supervision of animal congestion
places (internal trade facilities selling live animals, exhibitions, facilities for slaughtering animals and
processing raw materials from them), when transporting animals in compliance with of these rules and
the organization of preventive measures, providing workers of livestock economic entities with the
necessary equipment and special clothing, organizing educational work among the population,
disinfection, disinsection and rodent control using drugs registered in the Republic of Kazakhstan and
the member states of the Eurasian Economic Union, ensured the well-being of horses in the republic
with regard to glanders.

Measures of veterinary and sanitary prophylaxis include annual scheduled allergic tests with a
diagnostic test with mallein - ocular malleinization [16]. The results of malleinization from 2012 to
2022 are shown in Table 2.
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Table 2 — Malleinization of horses in Kazakhstan from 2012 to 2021

No Name of Years
regions 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
1 Akmola 35500 | 38000 | 41200 | 44000 | 44000 | 40000 | 20000 | 20000 22200 25600
2 Aktobe 16000 | 16660 | 18650 | 31500 | 33670 | 33670 | 17000 | 17000 21600 24400
3 Almaty 17230 | 22450 | 80300 | 87350 | 89500 | 77570 | 18800 | 20000 25850 19670
4 Atyrau 15203 | 16000 | 16100 | 17200 | 17300 | 14400 | 7500 8000 8000 4000
5 East 14750 | 16800 | 18000 | 180352 | 200000 | 200000 | 81680 | 45600 40000 47080
Kazakhstan
6 Zhambyl 50460 | 52000 | 52400 | 53400 | 54300 | 101100 | 29900 | 30000 16110 18520
7 West 30440 | 32400 | 33460 | 33460 | 34670 | 37450 20 15000 10000 20000
Kazakhstan
8 Karaganda 42320 | 45800 | 50200 | 50580 | 51670 | 100200 | 5100 5000 5000 5000

9 Kyzylorda 30230 32230 33250 33300 33500 34800 16800 16000 10000 10900

10 | Kostanay | 19500 | 24200 | 25000 | 25650 | 25500 | 26030 | 10420 | 10420 | 16860 | 16760
11 | Mangistau | 16400 | 17500 | 18000 | 19600 | 20000 | 19550 | - 500 500 700
12 | Paviodar | 89350 | 96650 | 97300 | 101600 | 101000 | 102000 | 10000 | 10000 10 10300
13 | Noth | 17520 | 16400 | 17560 | 18220 | 18385 | 15367 | 12225 | 14250 | 6500 7550
14 | Turkestan | 65000 | 110423 | 105300 | 112200 | 111996 | 116227 | 55232 | 60000 | 68000 | 73300
15 | Astanacity | 350 400 | 420 | 450 | 410 | 440 | 410 410 500 460
16 | Almatycity | 450 450 | 500 | 600 | 700 | s00 | 700 700 700 700
17 Shycri':)'fe”t - - - - - . - 1000 1000 1000
TOTAL 672880 | 713600 | 717200 | 828200 | 836448 | 919304 | 305767 | 273880 | 285480 | 285040

According to the fifth point of veterinary and sanitary measures in economic entities, annually,
once a year, a planned allergic test of animals for glanders is carried out. As can be seen from Table 2,
a total of 5,838,699 horses were malleated from 2012 to 2021. In 2022, 260,285 horses were
malleated. At the end of 2021, up to £10% of horse heads were malleated in Kazakhstan, with the
largest coverage of the Turkestan (73,300) and East Kazakhstan (47,080) regions.

The result of the epizootological analysis showed that the territory of the East Kazakhstan
region is at risk for glanders. In this regard, it is recommended to conduct routine examinations of
horses in the East Kazakhstan region, by malleinization and clinical examination twice a year in
autumn and spring, with serological diagnostics, in accordance with the OIE recommendation, with a
positive reaction to mallein and clinical signs of the disease.

In farms (countries) that are permanently unfavorable for glanders, among the affected
animals, a latent course of the disease prevails, in which not only are there no clinical signs, but
sometimes the reaction to mallein also temporarily drops out. In this regard, there is a need to develop
an advanced forecast for the occurrence of glanders, since the prediction of the next increase in the
incidence will allow timely implementation of preventive measures, which is much more effective and
cheaper than the use of emergency measures to eliminate sudden outbreaks at the top of the outbreak
activity wave.

Epizootological prognosis was carried out using the methods of extrapolar and factorial
forecasting according to Zhigalsky O.S. The method of extrapolar forecasting is based on the principle
of time series analysis, taking into account the cyclical nature of zoonotic infections. The factorial
method is based on the identification of statistical relationships between the process under study and
the factors influencing the incidence. Taking into account the available data, a short-term, medium-
term and long-term analysis was given (Table 3).
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Table 3 — Results of epizootological forecasting of horse glanders in Kazakhstan
short-dated prediction - favor_able, taking into account t_he observance qf veterinary and
sanitary measures, the conditions for quarantine of horses.

- favorable, with no disease registration. It is recommended to conduct
monitoring studies in the border areas of southeastern and eastern
Kazakhstan.

- for 5 or more years: in the context of an increase in the number of
horses in our country [20], the development of equestrian sports, the
presence of outbreaks of glanders in neighboring countries — Russia,
China, Mongolia, and in importing countries such as Turkey and others
(Figure 4) [21,22] , intensive growth of imports of horses from abroad,
long-term prediction there is a risk of brin_ging _glanders into the territory of the Republic of

Kazakhstan, especially in the East Kazakhstan, Almaty, Zhambyl,
Turkestan regions. The East Kazakhstan region is at risk, noting factors
such as:
- border zone with China, proximity to Mongolia;
- first place in the number of horses - 545,012 thousand heads.
- first place in the import of horses from abroad (Russia).

mid-term prediction

Based on Table 3, we can conclude that there is a favorable short-term and medium-term
prognosis in the context of compliance with preventive veterinary and sanitary measures and
monitoring studies of the border zones of southeastern and eastern Kazakhstan. With a long-term
forecast, we observe the presence of risks of the introduction of the pathogen from the border regions.
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Figure 4 — Countries at risk of introducing Glanders to the Republic of Kazakhstan

Our republic has close trade and economic ties with China, which has experienced glanders
outbreaks for the past four years. With a total border length of 1,783 km and the possibility of
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uncontrolled horse movement, there is a risk of glanders introduction into our country. In Mongolia,
the last glanders outbreaks were recorded in 2018, including the Bayan-Ulga district located 40 km
from the Kazakhstan border, which also poses a risk. Recently, the OIE reported a glanders outbreak
in Russia, and given our close foreign economic ties and a shared border of 7598.8 km, particularly
with the highest import of horses, there is a potential threat of desease introduction from the border
zones [23].

All animals imported from known or potentially endemic regions should be regularly checked
for the presence of glanders before importation. Repeated testing during quarantine is also
recommended, as infected animals may be asymptomatic and serologically negative.

Conclusion. Currently, there are no specific funds for the prevention of glanders, and
improvements to existing veterinary and sanitary measures must be based on a thorough study of the
disease's global status, horse import-export trends, and changes in the epizootic process of glanders.
Diagnostic methods should also be improved, and the glanders situation in neighboring countries,
border areas, and countries with strong trade relations should be monitored. While the territory of the
Republic of Kazakhstan is currently safe from glanders due to effective preventive measures, there are
still risk factors that require ongoing epizootic monitoring and prediction.

Funding Information. This research has been/was/is funded by the Ministry of Agriculture of
the Republic of Kazakhstan (BR 10764899) "To study the epizootological characteristics of the
country's territory for especially dangerous diseases and develop veterinary and sanitary measures to
improve their effectiveness".
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TYHUIH

MaHkara Kapchl BETEPUHAPUSIIBIK-CAHUTAPUSIIBIK iC-Iapaiap MaTOTeHJl eire OKelydiH
aNJIbIH  ayJaH, JKbLIKbI OAChIHBIH ojI-ayKaThIH JKyHeni OakKbulaylaH, aypyAblH TapalyblHa >KOI
OepMeyieH JKoHE KEHETTEH TYbIHIaFaH JKaF/Iai/a yaKThIIbI )OO IIapajiapblHaH TYPaIbl.

Makanana Kazakcran PecnyOnnkachiHaa sKbUTKBLIAPABIH MAHKACHIHA KApChl KOJIAHBICTAFBI
BETCPUHAPUSIIBIK-CAHUTAPHSUIBIK 1C-IIApaap/ibl Tallay HOTHIKENEpl JXKOHE IHJCTTAHYJBIK OoJnKay
HOTIDKEJIepl KenTipiareH. Ka3akcTaH BeTepUHAPHSIBIK-CAHUTAPUSIIBIK KOJAMIIBI ayMaKTa Ky3ere
aCBIPBUIATHIH KBUTKBI MAaHKACHI aJIIBIH ajy JKOHIHJIETr ic-mapanap OObII TaObUTa bl )KOHE IMaTOTEH I
eNre OKENMyJAiH alJblH ally YIIiH OKENHETIH aHyapliapJbl IICKTeY, KIMHUKAIBIK TEKCEPY KOHE
MaJUICHHU3AIMIIAYIBIH  TEPIC HOTWIKEJIEPl CHUSKTBI HEri3ri Tamantapisl KaMTHAbL. JKeprimikTi
BETEPHUHAPHSIIBIK KBI3METTEP *KbLIKbI OAChIHBIH 9JI - ayKaThIHA JKYHesl 0aKblIay *KYPri3eli )KoHe Kbl
CaMBIHFBI YKOCTIAPIIBI AJUIEPTHUSITBIK 3ePTTEYIIep-Ko3 MaJUIeHHU3AIUACH KYPri3iei.

1939 xbinnan 6epi PecryOnukana ®bIIKbI MAHKACHIHBIH OPIITYI TIPKEJIMETeH, OChUTANIIA Kb
CalfbIH OTKI3UJIETIH BETEPHHAPHUSIIBIK-CAHUTAPHUSIIBIK ic-IIapaap e3iHiH THIMIUTIH kepcereni. bipak
JKBUIKBI [IAPYAIIbUTBIFBIHBIH KAPKBIHIBI JaMybl jkoHe Ka3akCTaHHBIH KOPIIIEC OHIpIIEPMEH KOHE
eJJICPMEH, OHBIH IIIiH/IE KbUTKBIHBIH MaHKAChl OOWBIHIIA KOJIAWCHI3 EIIEPMEH THIFbI3 SKOHOMUKAIIBIK
OaitylaHbICTApbl JKaFIalbIHIA KO3IBIPFBINITE pecryOirKa ayMarblHa oKely Kaymi cakrajiaibl. Ochkl
JKaraaiiaapia KbICKa Mep3imMji jkoHe y3aK Mep3imai OojpkaMMEH 1HIETTIK capanTaMa XKYPrizy jKoHe
JKBUTKBI MAHKAChIHA KapChl BETEPUHAPUSIIBIK-CAHUTAPHUSIIBIK iC-ITIapaiapAbl Talaay Kaxker.

PE3IOME
BeTepI/IHapHO-CaHI/ITapHBIe MCpPONPpUATHA MPOTHUB Calla 3aKJIHOYAar0TCd B IMPESAYINPCIKIACHUN
3aHoOCa B036YIII/ITCH$I B CTpaHy, CUCTCMAaTUYCCKOM KOHTPOJIC 3a 6narononytmeM ITOT'0JIOBBS JIOIHaJIeﬁ,
HEAOIMYIICHUUN paCcCIpOCTPAHCHUA 0oJIe3HN U CBOCBPEMECHHBIX MEpax JIMKBUAAIWU B CJ1ydac BCIIBIIIKH.
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B crathe mnpuBenmeHBl pe3yibTaThl aHanmW3a JedcTByrommx B PecmyOmuke Kazaxcran
BETEPUHAPHO-CAHUTAPHBIX MEPOIIPHUATHI MPOTHB carla JIomaaeH 1 pe3yIbTaThl SIU300TOIOTHYECKOTO
nporno3upoBanusi. CriennabHbIe MEPONPUATHS 110 MPOPHUIAKTHKE cara JIOMIaei, OCYIIeCTBIIEMbIE
Ha TEPPUTOPUH BETEPUHAPHO-CAHUTAPHOTO OJIATOMONYYHs, KaKUM U sBisieTcs KazaxcraH, BKIIOYAOT
OCHOBHBIC TpeOOBaHUS Ui TPEAYNpPEXKICHHUS 3aHOoca BO30OYAUTENss B CTpaHy TakWe, Kak
KapaHTUHUPOBaHKE, KIIMHUYECKUN OCMOTp M OTPHUIIATENILHBIE PE3YNbTaThl MAJUICHHU3AI[H BBO3UMBIX
JKUBOTHBIX. MECTHBIMU BETCPUHAPHBIMH CITY>KOAMHU OCYIIECTBISCTCS CUCTEMATUYCCKHUI KOHTPOJb 3a
0JIaromoylyyueM TIOTOJIOBbSl JIOMIAJACH W TPOBOJAATCSA E€XKCTOIHBIC ILIAHOBBIC —aJUICPTUYCCKHUEC
UCCIICIOBAHNUS - TIa3HAasl MaJUICHHU3AIINS.

Bemnpimkn cana nomasei He perucTpupoBauch B peciyonuke ¢ 1939 roga, Takum oOpazom
MIPOBOJIUMBIC €KETOJHO BETEPUHAPHO-CAHUTAPHBIC MEPOIIPHUSITHS ITOKA3BIBAIOT CBOKO A(PPEKTUBHOCTS.
Ho B ycnoBHSX MHTEHCHBHOTO Pa3BUTHs KOHEBOJICTBA M TECHBIX DIKOHOMHUYECKUX cBs3el Kazaxcrana
C COCEJHUMH pETMOHAMH M CTpPaHAMW, B TOM 4YHCIE HEONaromojdy4YHbIMH MO camy JIONIAJeH,
COXpaHSETCAd PHUCK 3aHOCa BO30YIUTENE HAa TEPPUTOPUI0 pecnyOnuku. B  maHHBIX yCIIOBHUSX
HEOOXOJUMO MPOBOJMUTH SMU300TOJOTUYCCKHI MOHUTOPHUHT C KPaTKOCPOYHBIM U JIOJITOCPOYHBIM
MPOTHO3MPOBAHUEM U aHAITN3 BETCPHHAPHO-CAHUTAPHBIX MEPOTIPHSITHI MPOTHB Cara JIOIMaaeH.
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THE INFLUENCE OF STRESS ON MORPHOLOGICAL AND BIOCHEMICAL
PARAMETERS OF LAMB BLOOD AFTER WEANING

ANNOTATION

Raising strong, healthy, and highly productive young animals and ensuring their survival is
one of the important ways to increase the efficiency of sheep farming. Technological stress has a
significant impact on the health and productivity of lambs in the industry, significantly reducing the
resistance and survival rate of young animals. Since weaning causes a lot of stress for lambs, the aim
of this study was to investigate the effects of stress on the morphological and biochemical parameters
of lambs during weaning. The article presents the results of a study of the morphological composition
of blood in lambs after weaning. The results show that after weaning, the levels of leukocytes,
segmented and band neutrophils, and monocytes increase in lambs. The levels of erythrocytes,
hemoglobin, platelets, eosinophils, lymphocytes, and basophils decrease. The levels of calcium,
inorganic phosphorus, sodium, iron, creatinine, bilirubin, total protein, aloumin, and alpha-amylase
were decreased in lambs after weaning. The levels of potassium, chloride, glucose, urea, cholesterol,
triglycerides, and the activity of the enzymes ALT, AST, AP, GGT, choline esterase, CK, and LDH in
lambs after weaning were increased. Based on the obtained data, it was established that there is a
significant deviation from the normal values of hematological and metabolic indicators after weaning,
which indicates the presence of stress. This proves that stress is accompanied by a disturbance in
hematopoiesis and metabolic processes.

64


https://orcid.org/0000-0001-5998-8250
mailto:nurgaliev.79@mail.ru
mailto:murzabaev.k@mail.ru
https://orcid.org/0000-0001-8843-9939
mailto:Abzal.kereev@mail.ru
mailto:amarlenl@bk.ru

ISSN 2305-9397. FbuibiM )#coHe 6intim. 2023. N° 2-1 (71)

Konzip xan ynueepcumeminin 60 s1col10vl2blHA APHAIZAH_0ACHLTIBIM

Key words: lambs, weaning, blood, biochemistry, metabolism.

Introduction. Raising strong, healthy, and highly productive young animals and ensuring
their survival is one of the important ways to increase the efficiency of sheep farming. Technological
stress has a significant impact on the health and productivity of lambs in the industry, significantly
reducing the resistance and survival rate of young animals. The stressful condition arises in lambs
during weaning, which is often carried out at four months of age and has biological feasibility
associated with the completion, by this period, of the structural-functional development of the body
systems, in particular, the digestive system, capable of carrying out the processes of fermentation of
plant feeds [1].

It is considered that weaning lambs is a technological stress that arises due to a sudden change
in environment, overcrowding, change of feeding, and causes lambs to feel fear and anxiety,
accompanied by a shift in all indicators of homeostasis. The manifestation of the stress response
depends on its strength, nature, and many interior animal indicators related to genotype [2].

Since weaning causes a lot of stress for lambs, the aim of this study was to investigate the
effects of stress on the morphological and biochemical parameters of lambs during weaning.

Materials and Methods. The study was conducted on 100 Akzhaiyk meat and wool breed
lambs immediately after weaning, at an average age of 4 months. The lambs were divided into two
groups of 50 each (50% females and 50% males). One group was separated from their mothers, while
the other group was kept with their mothers. We collected blood samples (10 ml) from the jugular vein
into sterile Venoject® vacuum tubes (Terumo Europe, Leuven, Belgium). For the morphological
analysis of blood during stress in lambs after weaning, we measured the blood using a hematological
analyzer.

Mineral levels (Ca, P-inorganic, Na, K, CI, and Fe), biochemical parameters (glucose, urea,
creatinine, total bilirubin, total protein, albumin, cholesterol, and triglycerides), and enzyme activities
(ALT-alanine aminotransferase, AST-aspartate aminotransferase, AP-alkaline phosphatase, GGT-y-
glutamyltransferase, cholinesterase, alpha-amylase, CK-creatinine kinase, and LDH-lactate
dehydrogenase) were measured on a biochemical analyzer. All experimental data were statistically
processed using the Excel computer program.

Results of research and discussion. When determining the morphological blood parameters
during stress in sheep, the following results were obtained, which are shown in Figure 1. A reduced or
increased number of leukocytes in the blood serves as an important indicator of the presence of a
pathological process. A low level of leukocytes also indicates a weakened immune system. The
regulation of leukocyte transport by catecholamines and glucocorticoids and their interaction in
equilibrium and under stress conditions is multifaceted and therefore not fully understood. Stress
hormones can affect the migratory properties of leukocytes through various mechanisms [3].
According to our studies, the leukocyte counts in the blood of lambs after weaning were 8% higher
than normal.

Stress also affects erythrocyte parameters. It has been established that the main criterion is the
ability of cells to increase their glucose requirements. Various adverse situations can lead to a decrease
or, on the contrary, an increase in reproductive ability and an increase in the lifespan, thus disrupting
the blood composition level. An increase or decrease in the number of red blood cells is associated
with the presence of various pathologies [4]. After weaning lambs, their blood had a 15% decrease in
the number of erythrocytes.

It is known that animals fed with whole milk often experience iron deficiency and subsequent
anemia compared to animals fed with fresh milk, with lower growth rates and greater susceptibility to
diseases. Therefore, milk also affects hemoglobin levels, and milk substitutes for lambs cannot fully
replace maternal milk. In general, it can be concluded that, as with lambs, conditions without access to
maternal milk can lead to subclinical anemia [5]. Hemoglobin concentration in the blood of lambs
after weaning decreased by 18%.
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Figure 1 - Morphological blood parameters in lambs under stress

Platelets accelerate the coagulation reactions in the blood plasma. In addition, they participate
in the body's inflammatory reactions. An increased level of platelets may indicate iron-deficiency
anemia, thrombocytosis, megakaryoblastic leukemia, or inflammatory reactions. A decrease in
platelets, often caused by immune factors, blood loss, and fibrinolysis, can be reduced after infusion
therapy due to blood thinning; in bone marrow diseases, the effects of infectious and invasive diseases,
hormonal drugs, as well as as a result of stress. The level of platelets in the blood of lambs after
weaning was 14% below the norm.

Neutrophils form the basis of immunity, they perform a protective function and kill pathogenic
microorganisms and their toxins that poison the body. The development of neutrophils is controlled by
cytokines. During inflammation, the number of neutrophils in the body increases significantly.
Neutrophils are the basic protectors of the blood, but at the same time, they move intensively to the
focus of inflammation. They exit the arteries and veins and capillaries and can also move back and
forth. They enter pus and give it a corresponding color. Segmented cells in the blood of lambs
increased by 5.2%.

Neutrophils help the immune system fight infections and heal injuries. The absolute number of
neutrophils determines whether there are enough neutrophils in your body, or whether their quantity is
higher or lower than normal. Neutropenia is a condition in which the number of neutrophils is too low,
leading to swelling and recurrent infections. Neutrophilia, also known as neutrophilic leukocytosis,
occurs when the number of neutrophils is too high, which is often the result of a bacterial infection.
The level of band neutrophils in the blood of lambs increased by 7.4% after weaning.

Eosinophils are blood cells that consist of leukocytes and protect the animal's body. After they
appear, they enter the bloodstream and within a few hours reach the tissues where they work. When a
focus of infection or tumor appears in the body, eosinophils are involved, specific receptors on cells
responsible for immunity are activated. The level of these blood cells (eosinophils) is reduced in their
bone marrow. They are reduced during emotional stress. After the lamb beating, the level of
eosinophils in the blood was 20% below normal.

The main function of monocytes is to absorb pathogenic microorganisms that threaten health.
This process is called phagocytosis. Unlike other types of leukocytes that die during phagocytosis,
monocytes feel good and continue to work even when foreign agents enter the body. The level of
monocytes in the blood of lambs after beating increased by 11%.
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Figure 2 - The leukogram indicators in the blood during stress in lambs

A decrease in lymphocytes is associated with a weakening of the immune system, as a result
of which the animal's body becomes sensitive to pathogenic microorganisms, the likelihood of
inflammatory processes, allergic reactions, cancer, and infections increases. The danger to health is
not in lymphopenia, but in the disease that causes it. Ongoing lymphopenia indicates a recently
acquired viral disease. However, low levels of lymphocytes here are a consequence of serious
pathologies. After the lymphocyte damage, the indicators in the blood of lambs were below normal.

Basophils are a type of leukocyte involved in allergic and other immune processes. Basopenia
is not dangerous for the animal's health, for example, during the migration of basophils from the blood
to the site of a tumor. Empty basophils are a diagnostic criterion indicating the presence of an
inflammatory reaction. Basophils are one of the most important indicators in clinical blood research.
The level of basophils increases in allergic, inflammatory, parasitic, and some other diseases. The
basophil count in the blood of lambs after weaning was 3.4% lower (Figure 2) [6, 7, 8, 9].

The indicators of the mineral composition of blood serum are shown in Figure 3. Hypocalcemia
is the most common calcium disorder in sheep and is often observed during parturition. This also occurs
in transported sheep and other stressful situations. The peak calcium demand occurs at 10 days of age.
During pregnancy, about 20% of the total calcium in sheep bones is mobilized to supplement calcium in
the diet to meet the lamb's calcium needs. This demand for sheep bone reserves increases to 70% at the
beginning of lactation, and the remaining calcium comes from pasture [10]. The concentration of calcium
in the blood serum of lambs after weaning was below normal and decreased by 11.7%.

Sheep grazing on pastures with a phosphorus deficiency often do not grow well, which is
explained by the low protein content in the pasture. It is quite likely that young sheep attempting to
raise twin lambs will have a higher phosphorus requirement. Tissue catabolism in the body, including
bone resorption, will be intensified, leading to further bone density loss. Old pastures often have low
quality and low mineral content. A low level of phosphorus in the diet can reduce the output of milk
protein [11]. The concentration of inorganic phosphorus in the blood serum of lambs after weaning
was below normal by 11.8%.

The concentration of sodium in the serum is an indicator of the amount of sodium relative to
the amount of water. An increase in sodium in the blood serum implies hyperosmolality, while a
decrease in sodium in the blood serum does not always imply hyposmolality. Hyponatremia develops
when a patient cannot excrete ingested water or when the total osmolarity of the urinary tract and
losses of fluids in an unconscious state are higher than that of ingested or parenterally administered
fluids [12]. The concentration of sodium in the blood serum of lambs after weaning decreased by 16%.
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Figure 3 - The indicators of the mineral composition of blood serum

Potassium is an important electrolyte in the body. High levels of potassium in the blood are
known as hyperkalemia, and low levels are called hypokalemia. Potassium helps muscles function and
transmit information between nerves and muscles. Potassium also supports blood pressure. The
kidneys control the level of potassium in the blood. Mild hypokalemia does not cause serious
symptoms, and if present, they include fatigue, muscle cramps, and constipation. Severe hypokalemia
increases the risk of acute respiratory failure and heart rhythm disturbances [13]. The concentration of
potassium in the blood serum of lambs after beating is also increased by 7%.

Sodium chloride in the body plays an important role in maintaining osmotic pressure and
water-salt balance. Chloride ions, together with potassium and sodium ions, participate in forming the
membrane potential of cells, activate certain enzymes, and eliminate toxins and wastes. The condition
when blood chlorides are increased is called hyperchloremia and it is primarily formed as a result of a
disturbance in water-salt balance [14]. The concentration of chloride in the blood serum of lambs after
beating exceeded the norm by 16%.

Malnutrition of Fe is an important cause of anemia in sheep, and parasitic diseases also lead to
this problem. Poisoning is also a cause of anemia. Animals fed whole milk often experience iron
deficiency with subsequent anemia, lower growth rates, and greater susceptibility to disease. Iron-
deficiency anemia in lambs has been identified as a risk factor for the development of bloat and
gastritis. Some researchers have identified anemia as the main cause of death in suckling lambs [15].
The concentration of iron in the blood serum of lambs after weaning decreased by 23%.

The indicators of the biochemical composition of blood serum are shown in Figure 4. Disruption
of glycemic regulation, often referred to as stress hyperglycemia, is widespread in critically ill and
injured patients. During critical conditions, complex interactions between counterregulatory hormones
and cytokines lead to excessive glucose production, which is also associated with insulin resistance.
Stress increases glycogenolysis and gluconeogenesis. Glycogenolysis is triggered by an increase in
catecholamines, while gluconeogenesis is triggered by an increase in glucagon in response to stress. In
animals, hypoglycemia is most commonly observed in young and old animals [16]. The blood serum
glucose levels in lambs after separation were 17% higher than normal.

Rapid breakdown of proteins and kidney damage rapidly increase the level of urea in the
blood. The amount of urea depends on the level of protein consumed, and the causes of increased
blood urea are feverish conditions, complications of diabetes, and increased adrenal hormonal
function. The elevated level of urea serves as a marker for reduced glomerular filtration. Azotemia,
which is also a cause of increased urea, is most often due to inadequate excretion due to kidney
disease. Urea decreases in many liver diseases [17]. The blood serum urea levels in lambs after
separation were 8% higher than normal.
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Creatinine is a product of the non-enzymatic breakdown of creatine and creatine phosphate
that occurs in the muscles. The level of creatinine in the blood remains within normal limits until the
glomerular filtration rate decreases to critical values, especially in patients with low muscle mass.
Then the level increases. Creatinine levels are reduced by almost half in pregnant animals due to the
increase in blood volume, which leads to an increased blood flow to the kidneys and thus an increasing
degree of filtration; all of this leads to an increase in creatinine clearance. In older animals, the
formation of creatinine decreases within normal limits [18]. The levels of creatinine in the blood
serum of lambs after pounding decreased by 32%.

Bilirubin is normally formed as a result of the breakdown of hem-containing proteins such as
hemoglobin, myoglobin, and cytochrome. Hemoglobin breakdown occurs in cells of the
reticuloendothelial system of the bone marrow, spleen, lymph nodes, and liver, where the end products
are excreted in bile and eliminated from the body. An increase in bilirubin can indicate either excess
destruction of red blood cells or impaired excretion of bilirubin from the body, such as in liver
jaundice, blockage of the bile ducts, and other conditions [19]. The levels of bilirubin in the blood
serum of lambs after pounding decreased by 6.4%.

Determining the level of total protein is important for kidney and liver diseases, metabolic
disorders, oncology, infections, and monitoring the effectiveness of therapy. In cases of insufficient
nutrition and depletion, protein levels sharply decrease. Protein levels increase in liver diseases. In
ewes, it is related to the ability to conceive, provide proteins for fetal development, and nourish
newborn lambs, while in rams, it is related to the synthesis of germ cells [20]. The total protein levels
in the blood serum of lambs after pounding were reduced by 6.6%.

An elevated level of albumin is not typical for serum. However, a low or very low level of
albumin in the serum can indicate pathology. The condition with a low level is called
hypoalbuminemia. A low level is observed in a wide range of health problems, including diabetes,
cancer, and liver disease, and is primarily a result of the disease, not its cause. A low level of albumin
can also be caused by leakage from blood vessels, trauma, inflammation, and sepsis [21]. The albumin
levels in the blood serum of lambs after pounding were below normal by 9%.

Cholesterol is necessary for the production of vitamin D, the production of various steroid
hormones by the adrenal glands, and the synthesis of bile acids. Excess cholesterol leads to
atherosclerosis of the blood vessels. Therefore, metabolic disorders are the main causes of high
cholesterol, including hypodynamia, overeating, abundance of harmful and fatty foods, deficiency of
vitamin D and omega-3. High cholesterol in females is often due to excess weight or low levels of
estrogen. High cholesterol in males occurs at a younger age [22]. Cholesterol levels in the blood serum
of lambs after weaning were increased by 11%.

Triglycerides accumulate calories and provide energy to the body. A high level of triglycerides
can contribute to the hardening or thickening of arterial walls, increasing the risk of heart disease, and
can also cause acute inflammation of the pancreas. High levels of triglycerides often indicate
conditions that include too much fat, high blood pressure, high triglyceride levels, high blood sugar
levels, and abnormal cholesterol levels [23]. Triglyceride levels in the blood serum of lambs after
weaning were increased by 13%.
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Figure 4 - Indicators of the biochemical composition of blood serum
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The indicators of enzymatic activity in blood serum are shown in Figure 5. ALT actively
participates in the metabolism and synthesis of various amino acids. ALT can enter the blood only
when tissues are damaged. The activity of AST, ALT, and alkaline phosphatase increases during the
resolution of chronic heart failure. An increase in the activity of ALT and AST can also be detected in
practically healthy carriers of hepatitis B surface antigen. ALT may be below normal in cases of
necrotic liver atrophy. In addition, a basic deficiency of vitamin B6 may also affect the reduction of
ALT levels [24]. The indicator of ALT enzyme activity in blood serum of lambs after pounding was
above normal and increased by 9.2%.

AST is found in large amounts in heart tissues, as well as in liver cells, nervous tissue, and
kidneys. Vitamin B6 is a coenzyme analogue of AST. The enzyme is considered to be at a relatively
low level in the normal range, but when tissue damage occurs, AST gradually increases in the blood,
being released from damaged cells. The more serious the tissue damage, the higher the AST level in
the blood. High activity of this transaminase is a clear indicator of an extremely severe condition. If
AST gradually but persistently rises, it indicates an expanding zone of infarction. AST activity may
also be due to necrotic phenomena in the liver [25]. The indicator of AST enzyme activity in blood
serum of lambs after pounding increased by 20%.

Each part of your body produces its own type of ALP. Abnormal levels of ALP in your blood
can be a sign of liver disease, bone disease, and chronic kidney disease. Problems with the liver and
bone disease cause different types of ALP. Moderately high levels can be a sign of many different
conditions, including lymphoma, heart failure, or some infections. Low levels are less common. They
can be a sign of zinc deficiency, malnutrition, pernicious anemia, thyroid disease, Wilson's disease, or
hypophosphatasia, a rare genetic disorder that affects bones and teeth [26]. The activity of the AP
enzyme in the blood serum of lambs after pounding was increased by 11%.

Gamma GT is located on the cells of the kidneys, liver, pancreas, and bile ducts. Its sharp
increase in the serum indicates dangerous changes in the liver or disorders of the bile ducts. Gamma
GT is a highly sensitive enzyme, and its elevation is often associated with stagnant bile due to
inflammation of the bile ducts. The enzyme is sensitive to changes in the liver and gallbladder,
allowing for the detection of dangerous diseases at an early stage [27]. The activity of the GGT
enzyme in the blood serum of lambs after pounding increased by 14%.
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Figure 5 - Indicators of enzymatic activity of blood serum
An increase in cholinesterase signals hypertension, possible nephrosis, diabetes of all types,
some mental illnesses, and oncological processes in the mammary glands. In addition, cholinesterase

can be elevated in pregnant women during the first trimester. Cholinesterase successfully protects the
body from various toxins, especially carbamates, organophosphorus compounds, and others that
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unfortunately are present in food products [28]. The activity of the enzyme Cholinesterase in the blood
serum of lambs increased by 5% after pounding.

Alpha-amylase is a calcium-dependent enzyme. Its level should not exceed the norm in early
age young animals. At the age of 2, its level increases. One of the possible diseases is pancreatitis or
inflammation of the pancreas. Surgical intervention also leads to an increase in the level. Acute or
chronic hepatitis can lead to a decrease. The levels of amylase in the blood of both males and females
can be reduced if they have a high level of cholesterol [29]. The activity of the enzyme Alpha amylase
in the blood serum of lambs decreased by 6% after pounding.

Creatine kinase found in tissues that use a lot of energy, such as muscles and the brain.
Creatine kinase leaks into the blood when these tissues are damaged. That's why levels of this enzyme
in the blood can tell us whether there has been tissue damage, such as a heart attack, stroke, sports
injury, or muscle disease. Elevated levels of CK indicate recent tissue damage [30]. The activity level
of CK in the blood serum of lambs after beating was higher than normal by 2%.

LDH is a signal of tissue damage and can be caused by many different conditions, including
infections, liver, heart, kidney, and muscle diseases, anemia, and cancer. Young animals usually have
higher levels, and this level gradually decreases into adulthood. Several different infections can raise
LDH levels. Conditions that cause damage or decrease oxygen supply to the heart can raise LDH
levels. LDH also increases in heart failure [31]. The activity level of LDH in the blood serum of lambs
after beating was higher than normal by 3.4%.

Conclusion. The article presents the results of a study of the morphological composition of
blood in lambs after weaning. The results show that after weaning, the levels of leukocytes, segmented
and band neutrophils, and monocytes increase in lambs. The levels of erythrocytes, hemoglobin,
platelets, eosinophils, lymphocytes, and basophils decrease.

The levels of calcium, inorganic phosphorus, sodium, iron, creatinine, bilirubin, total protein,
albumin, and alpha-amylase were decreased in lambs after weaning. The levels of potassium, chloride,
glucose, urea, cholesterol, triglycerides, and the activity of the enzymes ALT, AST, AP, GGT, choline
esterase, CK, and LDH in lambs after weaning were increased.

Based on the obtained data, it was established that there is a significant deviation from the
normal values of hematological and metabolic indicators after weaning, which indicates the presence
of stress. This proves that stress is accompanied by a disturbance in hematopoiesis and metabolic
processes.

REFERENCES

1 Afanasieva, A. I. Hormonal status and morphobiochemical parameters of blood in lambs of
the West Siberian meat breed under technological stress [Text] / A.l. Afanasieva [and etc.] //Vestnik
of Altai State Agricultural University. —2012. — Vol. 94. — No. 8. — P. 84-89.

2 Ladysh, 1. A. Prevention of technological stress in lambs by feeding the "humilid" additive
[Text] / I.LA. Ladysh [and etc.] //Aspects of animal husbandry and food production. — 2017. — P. 56-60.

3 Wein, Y. Transport-related stress and its resolution in turkey pullets: activation of a pro-
inflammatory response in peripheral blood leukocytes [Text] / Y. Wein [and etc.] //Poultry Science. —
2017. - T. 96. — Ne. 8. — C. 2601-2613.

4 Yoshida, T. Red blood cell storage lesion: causes and potential clinical consequences [Text]
/ T. Yoshida [and etc.] //Blood Transfusion. — 2019. — T. 17. — Ne. 1. - C. 27.

5 Rifkind, J.M. The pathophysiology of extracellular hemoglobin associated with enhanced
oxidative reactions [Text] / J.M. Rifkind [and etc.] /Frontiers in physiology. — 2015. — T. 5. — C. 500.

6 Ren, J. Platelet TLR4-ERKS5 axis facilitates NET-mediated capturing of circulating tumor
cells and distant metastasis after surgical stress [Text] / J. Ren [and etc.] //Cancer research. — 2021. —
T.81. — Ne. 9. — C. 2373-2385.

7 Glennon-Alty, L. Neutrophils and redox stress in the pathogenesis of autoimmune disease
[Text] / L. Glennon-Alty [and etc.] //Free Radical Biology and Medicine. — 2018. — T. 125. — C. 25-35.

8 Scanes, C. G. Biology of stress in poultry with emphasis on glucocorticoids and the
heterophil to lymphocyte ratio [Text] / C.G. Scanes [and etc.] //Poultry science. — 2016. — T. 95.
—Ne. 9. — C. 2208-2215.

71



BerepuHapus £bl/ibiMgapbl

9 Weber, M.D. Repeated social defeat, neuroinflammation, and behavior: monocytes carry the
signal [Text] / M.D. Weber [and etc.] //Neuropsychopharmacology. — 2017. — T. 42. — Ne. 1.
—C. 46-61.

10 Cormick, G. Calcium intake and health [Text] / G. Cormick [and etc.] //Nutrients. — 2019. —
T.11. — Ne. 7. — C. 1606.

11 Onasanya, G.O. Parameters influencing haematological, serum and bio-chemical references
in livestock animals under different management systems [Text] / G.O. Onasanya [and etc.] //Open
Journal of Veterinary Medicine. — 2015. — T. 5. — Ne. 08. — C. 181.

12 Tong, L. Propionate ameliorates dextran sodium sulfate-induced colitis by improving
intestinal barrier function and reducing inflammation and oxidative stress [Text] / L. Tong [and etc.]
/[Frontiers in Pharmacology. — 2016. — T. 7. — C. 253.

13 Li, C. Exogenous melatonin improved potassium content in Malus under different stress
conditions [Text] / C. Li [and etc.] //Journal of Pineal Research. — 2016. — T. 61. — Ne. 2. — C. 218-229.

14 Patel, E. Co-exposure to nickel and cobalt chloride enhances cytotoxicity and oxidative
stress in human lung epithelial cells [Text] / E. Patel [and etc.] //Toxicology and applied
pharmacology. — 2012. — T. 258. — Ne. 3. — C. 367-375.

15 Vieyra-Reyes, P. An iron-deficient diet during development induces oxidative stress in
relation to age and gender in Wistar rats [Text] / P. Vieyra-Reyes [and etc.] //Journal of physiology
and biochemistry. — 2017. — T. 73. — C. 99-110.

16 Morakinyo, A.O. Adverse effects of noise stress on glucose homeostasis and insulin
resistance in Sprague-Dawley rats [Text] / A.O. Morakinyo [and etc.] //Heliyon. — 2019. — T. 5.
—Ne. 12. - C. e03004.

17 Lamp, O. Metabolic heat stress adaption in transition cows: Differences in macronutrient
oxidation between late-gestating and early-lactating German Holstein dairy cows [Text] / O. Lamp
[and etc.] //PloS one. — 2015. — T. 10. — Ne. 5. — C. e0125264.

18 Barcelos, R.P. Creatine and the liver: metabolism and possible interactions [Text] /
R.P. Barcelos [and etc.] //Mini reviews in medicinal chemistry. — 2016. — T. 16. — Ne. 1. — C. 12-

19 Schiavon, E. Neuroinflammation and ER-stress are key mechanisms of acute bilirubin
toxicity and hearing loss in a mouse model [Text] / E. Schiavon [and etc.] //PLoS One. — 2018.
—T.13.—Ne. 8. — C. e0201022.

20 Boni, R. Heat stress, a serious threat to reproductive function in animals and humans [Text]
/ R. Boni [and etc.] //Molecular Reproduction and Development. — 2019. — T. 86. — Ne. 10.
—C. 1307-1323.

21 Tabata, F. Serum albumin redox states: More than oxidative stress biomarker [Text] /
F.Tabata [and etc.] //Antioxidants. — 2021. — T. 10. — Ne. 4. — C. 503.

22 Sozen, E. Impact of high cholesterol and endoplasmic reticulum stress on metabolic
diseases: An updated mini-review [Text] / E. Sozen [and etc.] //Redox biology. — 2017. — T. 12.
— C. 456-461.

23 Augustin, K. Mechanisms of action for the medium-chain triglyceride ketogenic diet in
neurological and metabolic disorders [Text] / K. Augustin [and etc.] //The Lancet Neurology. — 2018.
—T.17.—Ne. 1. - C. 84-93.

24 Mundim, A.V. Effect of age and cyclical heat stress on the serum biochemical profile of
broiler chickens [Text] / A.V. Mundim [and etc.] /Semina: Ciéncias Agrarias. —2017. — T. 38. — Ne. 3.
—C. 1383-1392.

25 He, S. Effect of resveratrol on growth performance, rectal temperature and serum
parameters of yellow-feather broilers under heat stress [Text] / S. He [and etc.] //Animal Science
Journal. —2019. — T. 90. — Ne. 3. — C. 401-411.

26 Torino, C. Oxidative stress as estimated by gamma-glutamyl transferase levels amplifies
the alkaline phosphatase-dependent risk for mortality in ESKD patients on dialysis [Text] / C. Torino
[and etc.] //Oxidative medicine and cellular longevity. — 2016. — T. 2016.

27 Koenig, G. Gamma-glutamyltransferase: a predictive biomarker of cellular antioxidant
inadequacy and disease risk [Text] / G. Koenig [and etc.] //Disease markers. — 2015. — T. 2015.

28 Esmaeilnejad, B. Status of oxidative stress, trace elements, sialic acid and cholinesterase
activity in cattle naturally infected with Babesia bigemina [Text] / B. Esmaeilnejad [and etc.]
//Comparative Immunology, Microbiology and Infectious Diseases. — 2020. — T. 71. — C. 101503.

72



ISSN 2305-9397. FbuibiM )#coHe 6intim. 2023. N° 2-1 (71)

Konzip xan ynueepcumeminin 60 s1col10vl2blHA APHAIZAH_0ACHLTIBIM

29 Nagy, T. A fluid response: Alpha-amylase reactions to acute laboratory stress are related to
sample timing and saliva flow rate [Text] / T. Nagy [and etc.] //Biological psychology. — 2015. — T.
109. - C. 111-1109.

30 Bashir, A. In vivo creatine kinase reaction kinetics at rest and stress in type Il diabetic rat
heart [Text] / A. Bashir [and etc.] //Physiological reports. — 2015. — T. 3. — Ne. 1. — C. €12248.

31 Kanani, P.B. Effects of cinnamon (Cinnamomum zeylanicum) and turmeric (Curcuma
longa) powders on performance, enzyme activity, and blood parameters of broiler chickens under heat
stress [Text] / P.B. Kanani [and etc.] /Poultry Science Journal. — 2016. — T. 4. — Ne. 1. — C. 47-53.

TYHUIH

MBIKTBI, JeHI cay, OHIMJUIIrT KOFaphl JKac MaJiibl ©Cipy »OHE OHBIH CaKTaIybl KOW
[IapyanIbUIBIFBIHBIH THIMIUTITIH apTTRIPYIBIH MaHBI3IBI KOJIIAPBIHBIH Oipi Oombim TabbuTamsr. Koit
CalachlH JXYPri3y Ke3iHAe KO3BUIApABIH IEHCAYJIBIFBI MEH OHIMAUITIHE TEeXHOJOTHUIBIK CTpPEecC
aliTapnelkTail ocep erenmi, Oy »Kac >kaHyapjapAblH TO3IMAUIIIT MEH CaKTaIyblH alTapibIKTai
TeMeHneTeni. Ko3puiapnbl  ©HECIHEH alblpy JKYMBICBI  KO3BUIAD  VIIIH  YJIKEH  CTPECCTi
TYIBIPATBIHBIKTAH, OYJI 3epTTEyIiH MaKcaThl KO3bUIAp KaHBIHIAFBI MOPQOIOTHSIIBIK KOHE
OMOXMMHMSITBIK KOPCETKIIITEPIHE CTPECCTIH 9CepiH aHbIKTay 00Jabl. Makanana Ko3bUlap/ bl CHECIHCH
alipIpFaHHaH KEeHiHT1 KaHBIHBIH MOP(OIOTHSIIBIK KYPAaMBIH 3€PTTEY HOTIIKEIEPI KOPCETiIreH. 3eprrey
HOTHXKeIepi KO3bUIap/bl CHECIHEH albIpy Ke3iHJae JEHKOIMTTEP, CErMEHTOSIPONBIK JKOHE TAasKIla
SAPONBIK HeWTpoduiaaep MeH MOHOUUTTEPAIH KOPCETKIMITepl IKOFAPBUIAHTHIHBIH KOpPCETel.
OPUTPOLMTTEP/IIH, TEMOTJIO0UMHHIH, TPOMOOIUTTEPAIH, 03MHODUIACPIIH, JTUMOOIUTTEPAIH KOHE
Oazodunaepaid kepceTkimTepi ToMeHaeni. Ko3pmap KaHBHIAFBI KabIWH, OefopraHukaibik hocdop,
HATpUH, TeMip, KpeaTHHWH, OWIUPYOHH, KalIbl aKybl3, alb0yMuH, anb(a aMmia3a KepceTKimTepi
teMeHeAl. Kanul, Xxmopun, ritoko3a, MoueBrHa, XoliecTepuH, Tpurnuiepuarep, ALT, AST, AP, GT,
xonuaactepaza, CK, LDH depmenrtiniH OenceHminiri Ko3wpliapja JKorapblUlaFaH. AJIBIHFaH
MOJIIMETTEpre CYHEHE OTBIPBIN, KO3bUIAPIABI CHECIHEH abIpy Ke3iHAe TeMaTONOTHSUIIBIK JKOHE
METa0OIMKAJIBIK KOPCETKIIITEPIe HOPMAChIHAH alUTapIBIKTal aybITKy Oap OONMAaThIHBI aHBIKTAIIBI, OYII
CTpecCTiH OoyyblH KepceTemi. byl CTpecCcTiH TeMOomo33 JKoHE METa0oau3M MpOIECTEePiHIH
OY3BUTYBIMEH Oipre KYPETIHIITIH ToNeTaen .

PE3IOME

BeIpamuBanue KpenKkoro, 37J0pPOBOTO, BEICOKOITPOYKTHBHOTO MOJIOJIHSKA U €r0 COXPAHHOCTh
- OJMH W3 BaXHBIX MyTel MOBbBIICHUS 3()(OEKTUBHOCTH OBIEBOJACTBA. [Ipu BeaEHHH OTpaciu
CYIIECTBEHHOE BIMSIHHE Ha COCTOSHHE 37I0POBbSI M NPOAYKTHBHOCTH SITHSAT — OKa3bIBaeT
TEXHOJIOTHUECKHI CTPECC, KOTOPBIM 3HAYMTEIBHO CHHXKAET PE3UCTEHTHOCTh M €r0 COXPaHHOCTh
MonojHska. [TockoNbKy OThEeM OT Mareped BbI3bIBACT OOIBINOW CTPECC OIS SITHAT, LENb 3TOrO
WCCIICIOBAHUST COCTOSJIa B TOM, YTOOBI YCTAHOBUTH BIUSHHE cTpecca Ha MOpP(HONOrHYecKUue u
OMOXMMHYECKUE II0KA3aTelnn SITHAT MPH OTheMe. B craThe MoKa3zaHBI Pe3yNbTaThl HCCIIEIOBaHUS
MOP(OJOrMIECKOr0 COCTaBa KPOBH STHAT MOCIE OTheMa. Pe3ynbTaThl MCCCe0BaHus MOKA3bIBAIOT,
YTO TPU OThEME SATHAT OT MaTepel MoKa3aTeNu JICHKOIIMTOB, CErMEHTOSACPHBIX M MATOYKOSICPHBIX
HEUTPO(UIOB M MOHOIIUTOB TOBBIIIAIOTCS. [l0Ka3aTenu 3pUTPOIUTOB, TeMOTTIO0NHA, TPOMOOITUTOB,
s03uHO(MIa, JTUMGPOIUTOB M 0a30(UIOB MOHU3WINCH. [lokasaTenu KaJibI[Us, HEOPTOHHUYECKOIrO
dbocdopa, HaTpus, Kene3a, KpeaTHHUHA, OMITMpyOrHa, od1iero Oenka, anbOyMUHa, anb(a aMHIIa3bl
y ATHAT TIOoclie OTOWBKHU Oblia moHmkeHa. [lokazaTenn kamusi, XJOpUIA, TIIOKO3bI, MOYECBUHBI,
XOJICCTEPUHA, TPUTIIUIICPHUIOB, akTuBHOCTH (epmenta ALT, AST, AP, GGT, xonunactepassl, CK,
LDH y srHsaT nociie 0TOMBKH MOBBICHIIACH. VICXO/s1 U3 MOMYYCHHBIX JAHHBIX ObLJIO YCTAHOBJICHO, YTO
npd OTbeMe HaOIofaeTcs CYyLIECTBEHHOE OTKIOHEHHE OT HOPM TI'eMaTOJIOTHUECKHX U
METa0OIMUYECKUX TIOKa3aTeliel, YTO CBUJIETENLCTBYET O HAIMYMU CTpecca. DTO JOKa3bIBaeT 4YTO
CTpecC COMPOBOXKAAETCA HAPYLIEHUEM CO CTOPOHBI 'eMOII033a U OOMEHHBIX MPOLECCOB.
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W3YYEHUE TEHETUYECKOM CTPYKTYPBI KPYITHOI'O POTATOI'O CKOTA
TEPE®OPICKOHN MOPOJIbI C TIPUMEHEHUEM MUKPOCATEJIJIMTHBIX
MAPKEPOB
STUDY OF THE GENETIC STRUCTURE OF HEREFORD CATTLE USING
MICROSATELLITE MARKERS

AHHOTANUA

B craTthe mpencraBieHbl pe3yJabTaThl MOJEKYJISIPHO — F€HETHUECKOM SKCHEPTU3Bl KUBOTHBIX
repedopACKO# MOPObl KPYITHOI'O POraToro CKoTa. Bela mpoaHaM3upoBaH ayuieao(OH MOJIOIHIKA
o 15 mukpocaremutaeiM Jokycam JJHK ( BM2113, BM1824, ETH10, BM1818, ETH3, INRA023,
TGLA227, TGLA126, TGLA122, TGLAS53, SPS115, ETH225, CSSM66, ILSTS006 u CSRM60).
KommuecTBo anmeneit B OTACTBHBIX JIOKyCaX MHKpPOCATENIMTOB BapsupoBaio oT 4 B iokycax ETH3,
BM1824, ETH10 no 8-9 B nmokycax TGLAS3, BM2113, CSSM66, B cpefiHeM Ha JIOKYC MPUXOIUIOCH
5,8 ammenmei m B cymme cocraBwio 87 amnenedd. Jlokyc CSSMG66 sBnsiercs cambIM
BBICOKOTIOTUMOPGHBIM U3 BceX 15-T sokycoB mukpocareumtHoi JIHK kpymHOro poraroro ckora
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(ypoBenb nonmmop¢Hoctu 4,695), Torna kak jgokyc INRA023 - naunmenee nomumopdHbM (1,672).
Cpemuuii mokasarenb ypoBHS TonuMopdHOcTH cocTaBui 3,204. B pesynbrare T€HOTHITHPOBAHUS
ObIYKOB  TepeOpACKON MOpOoJBl 1O HM3Y4aeMbIM  MHUKPOCATEIUTUTHBIM JIOKyCcaM 3Ha4YCeHUS
HaOmoaemMoi rereposurotHoctu (Ho) u oxumaemoii (He) BapeupoBanu B npeaenax 0,355 - 0,935 u
0,402 - 0,787 cootBercTBeHHO. CpeaHue MOKa3aTe I HaOII01aeMOM M 0XKUIAEMON TeTePO3UTOTHOCTH
nmenn cxonasie 3Hadenns (0,675 u 0,666), nanekc pukcanun nMen BenuanHy, paBHyro muayc 0,011.
Takum 00pa3om, OBUTH BBISBJICHBI OCHOBHBIE XapaKTEpHBIE OCOOCHHOCTH MOMMMOP(H3MA MO BCEM
u3yueHHbIM MUKpocaTeutam JIHK 6b1ukoB repedopacKkoii TopoIbl.

ANNOTATION

The article presents the results of the molecular genetic examination of animals of the
Hereford cattle breed. The allelofund of young animals was analyzed for 15 microsatellite DNA loci
(BM2113, BM1824, ETH10, BM1818, ETH3, INRA023, TGLA227, TGLA126, TGLA122,
TGLAS3, SPS115, ETH225, CSSM66, ILSTS006 and CSRM60). The number of alleles in individual
microsatellite loci ranged from 4 in the ETH3, BM1824, ETH10 loci to 8-9 in the TGLAS53, BM2113,
and CSSM66 loci, with an average of 5.8 alleles per locus and a total of 87 alleles. The CSSM66 locus
is the most highly polymorphic of all 15 loci of bovine microsatellite DNA (polymorphism level
4,695), while the INRA023 locus is the least polymorphic (1,672). The average polymorphism level
was 3,204. As a result of genotyping of Hereford bulls by the studied microsatellite loci, the values of
observed heterozygosity (Ho) and expected (He) varied in the range of 0.355 - 0.935 and 0.402 -
0.787, respectively. The average values of observed and expected heterozygosity had similar values
(0.675 and 0.666), the fixation index had a value equal to minus 0.011. Thus, the main characteristic
features of polymorphism were identified for all studied DNA microsatellites of Hereford bulls.

Knroueswle cnosa: cepeghopockas nopooa, MUKpOCAMeNIumyl, 2EHeMUYeCKUull NOAUMOpPu3M,
JIOKYCbl, alieiu, cemepo3uconHocnts.

Key words: Hereford breed, microsatellites, genetic polymorphism, loci, alleles,
heterozygosity.

Beenenne. B coBpeMEHHBIX YCIOBHAX Pa3BUTHS KUBOTHOBOJICTBA YBEIHUEHHUE TPOU3BOICTBA
BBICOKOKAYECTBEHHOM TOBSI/IMHBI CTAHOBHUTCS BO3MOKHBIM IIPH OMNPEIEIIEHUH TE€HETHYECKOro
MOTEHI[MAIa MSCHOW TPOAYKTUBHOCTU cKoOTa.[l,2] [IpuMeHeHme OMOIOTMYECKH WHHOBAIMOHHBIX
TEXHOJIOTHH, B YaCTHOCTH, MOJIEKYJISIPHO-TEHETHYECKUX MapKEpOB, pellaeT 3aJauyd PalroOHAIbLHOIO
UCTIOJIb30BaHMsl TEHETHYECKUX PECYpCOB, TMOMOTAeT BBIBUTH OCOOCHHOCTH TeHO(MOHJa MOPOJIbI,
pa3pabaTeiBaTh T€HETHYECKH 00OCHOBAHHBIE MPOTrPaMMbl YCTOWYMBOTO Pa3BUTHsI MECTHBIX MOPOJ U
UX COXPaHEHHUS, BBISBISTH OIIMOKH PH aHAITH3€ TOCTOBEPHOCTH MPOUCXOKICHHUSI )KUBOTHBIX.[3-6]

I'eHeTnueckas OIEHKa >XMBOTHBIX CTajlla HAMHOrO 3()(EeKTUBHEE C OTKPHITUEM KOPOTKHX
MTOBTOPSIFOIIMXCS TTOCTIEIOBATENFHOCTEN MIIM MUKPOCATENINTOB, PABHOMEPHO PACIOJIO0XKEHHBIX BIOJb
reHomMa. MHUKpOCATEIUIUThl TNPEICTABISIIOT COOOWH OTAENBHBIH KJIacC MOJIEKYJSIPHO-TEHETHUECKUX
MapKepoB, KOTOPbIE IIUPOKO MCIOJB3YIOTCS IJIS1 U3YUYEHHS T€HETUIECKOM N3MEHYMBOCTH MOMYJISLIUHA
YeToBeKa, paCTeHHH 1 KUBOTHBIX.[7-10]

Bnarogapst BbICOKOH uH(pOpMaTHBHOCTH MuKpocareuuTHeie JIHK-mapkepsl 1M03BOJISIOT
OLIEHUTH CTEeNEeHb MHOPHUAMHIA U MOJAEPKUBATh BBICOKMI YPOBEHb I€HETHUECKOI'O Pa3HOOOpasusl.
B KMBOTHOBOJICTBE OHHM WMEIOT OOJBIIOE 3HAYEHHE B aHAIM3€ JOCTOBEPHOCTH IPOUCXOXKICHUS
IUIEMEHHBIX JKUBOTHBIX, TCHETHYECKOM TU(PPepeHIMAIMU TOPO U BHYTPUIIOPOIHBIX TUIIOB.[11-14]

JKuBoTHBIE TepedoOpACKOH TOPOIBI HApSAAY C OTEYECTBEHHOW Ka3aXCKOW OeloroioBon
ABJSIFOTCA OJHOM M3 HamOoJiee paclpoCTpaHEHHBIX MOPOJ B CTPaHE C YHCICHHOCTBIO MJIEMEHHOTO
craga 78 502 ronossl, uto coctariuser 10,4 % ot oOIIeH YMCACHHOCTH MACHBIX HOpoa. B mocnennue
roJpl HaOJIoJaeTcsd YBEJIWYEHHME YHMCIEHHOCTH BBO3MMOro H3-3a pyOexa ckorta repedopackoit
MIOPOJBI, YTO BBI3BIBAET HEOOXOIUMOCTh M3YU€HHsI OMOJIOIMYECKUX M MPOAYKTHBHBIX 0COOEHHOCTEH
9TO0# noposL.[15-17]

B oTedecTBEHHOM CKOTOBOJICTBE OCTPO CTOWUT MPOOIIEMa OIEHKH U COXPAHEHHS T€HETHYECKUX
pecypcoB, B CBA3M C 4Ye€M LEJIbI0 JaHHOW MCCIIEAOBATENIbCKONH paldOTHl SBIISETCS HW3y4YCHHE
0c0OEHHOCTEN TeHETHYECKOH CTPYKTYpBI repedopICKOi Mopo bl KPYIHOTo poraroro ckorta mo STR —
JIOKycCaMm.
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MartepunaJjbl 1 MeTOABI HCCJIEAOBAHMIA.

HccnenoBanre mpoBOAMIOCH B Ta00paTOpUU OMOTEXHOJIOTHU U TUATHOCTHKH WH(PEKITHOHHBIX
3aboneBannii Mcmeirarensaoro meHtpa HAO «3amagHo-KazaxcTaHCkoro arpapHO-TEXHHYECKOTO
yauBepcutera uMeHn JKanrup XaHa». OOBEKTOM HCCIIEAOBaHMS SIBISUIMCH OBIYKH Tepedopackoi
nopoabl (n=31), pazBomumbie B KX «Myca» JKanrammuckoro paiiona 3ananHo-KazaxcraHckoit
obnmactu. Marepuanom s Bbimenenns JIHK mocmyxwnu BomocsHblE (QOUTUKYIBI (JTyKOBHIIHI).
I'enomuas JIHK u3 BonmocsHBIX TYKOBUI BBLAETUIACH NIPH MTOMOIIM KOMMepueckoro Habopa «JJHK-
Okcrpan-2» («Cuntom», Poccust). Ananus JIHK n nocranoska [TLP npoBoauiuck ¢ HCIonb30BaHUEM
koMMepueckoro Habopa «Cordis Cattley («['opmm3», Poccust) ma ammmdukatope Proflex (Thermo
Fisher Scientific) B cooTBeTCTBHH C peKOMEHAAIUSIMHU MPOU3BOIUTENS. | eHOTHIIPOBaHIE KPYITHOTO
poraroro CKoTa MPOBOJMIM TNYTEM pas3leleHus] M JeTeKIMH MPOAYKTOB aMmIUIMpHUKanuud B
aBTOMATHYECKOM PEKHUME METOAOM KalMWUIIPHOTO 3IeKTpodope3a Ha 8—KaMWIIIPHOM aHaIHU3aTope
Genetic Analyzer 3500 (Applied Biosystems, CIIIA). Pesynpratel wucciegoBaHus OBUIH
MpOoaHaIM3UPOBaHbl MpH momolu mporpamMmmel GeneMapper. Tect-cucrema anms JJHK-skcnepTusst
KPYITHOTO pOTaToro CKoTa BKitouana 15 mokyco — BM1818, BM1824, BM2113, INRA23, SPS115,
TGLAS3, TGLA122, ETH3, TGLA126, TGLA227, CSRM60, ETH10, ETH225, CSSM66, ILST6.
B xone mpoBeneHuss WccleNOBaHWUM OBUIM  paccUMTaHbl CIEAYIOMIME T[OKa3aTeld: dYacToTa
BCTPEUAEMOCTH aJlIesieid, ypoBeHb oxumaemoii (He) u nHabmonaemoii (Ho) reTepo3uroTHOCTH, YUCIIO
s dexTHBHBIX ayuteneil Wik ypoBeHb nojumopduoct (Ae) u unmekc ¢ukcamuu Paiita (Fis) [18].
Cratuctmueckass o0paboTka [U(POBOTO Marepuala OCYMIECTBISLIACh C  HCIOJIB30BaHHEM
nporpaMmHoro obecnieuenus («Microsoft Office Excely, CILIA).

IMosryyeHHbie pe3yabTaThl.

[Ipu aHanmze wccnemyemMoro amienodoHAa TPYIIB OBMYKOB MO 15 MHKpOCATEIUTHTHBIM
nokycam JIHK Obui monydeHbl JaHHBIE, XapaKTEPHU3YIOIIUE MONIUMOPPHU3M KaKAOTO H3 JIOKYCOB.
OOmiee KONMMYECTBO ayieNied B JIOKycaX M WX paclpeAesicHHe 10 JIOKycaMm SBISIETCS MOKaszaTesieM
M3MEHYMBOCTH T€HETHYECKOTO MOTEHIIHAA TOMYJISIIIUA. bOJbIIIoe KOMYEeCTBO ajuiesieil ClTocOOCTBYET
CHIDKCHHIO BEPOSITHOCTH CITy4alHBIX COBMAIEHHI, YTO MO3BOJSIET TOYHO MACHTH(QHUIMPOBATH JIIOO0H
WHIUBUIYaJIbHBIN OpraHu3M.

[Ipoanamms3upoBas monmuMophu3M 15 JTOKyCOB HYKIIEOTHIHBIX mocienoBarenpHocTedt JJHK y
ObruKOB TepedopACcKoi Toponbl, OBUIO ycTaHOBIeHO 87 amreneil. B  m3yuaembIx JOKycax
uaenTuduIupoBano ot 4 1o 9 ameneid. CpeaHee yncino auienel Ha JIOKycC cocTaBuio 5,8. B acrekre
OTJIENBHBIX JIOKYCOB Hanboee MHHOPMATUBHBIMH IS HCCIIETyeMOM TPYIITBI YCTAHOBIIEHBI JIOKYCHI C
HanOospImuM unciioM amieneid or 7 mo 9 (TGLA122, TGLAS3, BM2113, CSSM66), naumeHee
nH(GOPMATUBHBIMH, ¢ Auama3zoHoM oT 4 1o 5 (BM 1818, ETH10, ETH3, BM1824, INRA23, TGLA126,
ETH225, CSRM60) (tabnuma 1). CoryiacHO HCCICIOBaHHUSIM MHKPOCATEC/UIMTHBIX JIOKYCOB, Y
JKUBOTHBIX OJHOW TOpPOABI, HAaxXOIAIIMXCS B pa3HBIX CTagax, HAONIONaeTcs YHUKaIbHBIN
reHetnyeckuii nmpoduns. Tak, mo manaeiM X. ['oHcanec-Pecwo, mpu uccrienoBaHuu repedopos,
pasBoauMbix B Ucmanuu, Apreatude u CIIA, gucio amienei B KaKIOM JIOKyce Koyiedanoch OT 5 10
15, a mokycet INRAO23, BMI1824, TGLAI122, SPS115, m ETH225 oka3amuce nHaubomee
nHpopmatuBHbIMU [19]. [lo nanaeiM HypOaeBa, B momynsanusx repedopAoB U3 Pa3InIHbIX PETHOHOB
Kazaxcrana cpemnee uncio aymieneid Ha JIOKyC B 11 mpoaHamu3upoBaHHBIX JIOKycax cocTaBuio 12,18.
Kpome Toro, B nokyce BM2113 6buto 13 amneneii, B TGLAS3 — 19 u 8 TGLA122 — 24 annens.
B nameit pabotre 3TH JIOKyCHl Tarkke ObUTH HambOosiee WHGOPMATHUBHBIMHU, OJHAKO COAEPIKAIH
8,8 u 7 annenei coorBeTcTBeHHO [20].

Ta6muna 1 - [TomuMophu3M MEUKPOCATEIUTUTHBIX JIOKYCOB OBIYKOB repedopackoii moposi (N=31)

Jloxycer 3HaueHus aymienei Uucno anneneit Ha TOKyC
1 2 3
BM1818 260-268 5
ETH3 117-127 4
CSSM66 183-201 9
INRAO23 198-214 5
ILSTS6 288-298 6
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1 2 3
TGLA227 81-93 6
TGLAL126 115-123 5
TGLA122 141-183 7

SPS115 248-260 6
ETH225 140-150 5
TGLA5B3 154-186 8
CSRM60 92-104 5
BM2113 125-141 8
BM1824 178-188 4

ETH10 215-221 4
Cpennee - 5,8

I'enetnyeckoe  pasHoOOpas3me SIBISAETCS  BaXKHOH  COCTAaBHOW  YacTbl0  TE€HETHYECKOW
XapaKTepUCTUKHU TMOMYJSIIUK W BCETO BUAA. boJjblllee TeHETHYeCKoe pa3zHooOpa3ue BBIPAXKAETCs
OonpmKM KonnuecTBoM 3 dexkTuBHbIX ameneit [21]. Yem Gosblie BBIIBICHO 3 (QEKTUBHBIX ajlleneH,
TeM 0oJIblIe YPOBEHb NOMUMOPGHOCTH (A€) U TeHETHUECKOe Pa3HO0Opasue MOIyJISIIHY.

C 1uenpl0 OLUEHKM TeHETHYECKOW W3MEHYMBOCTH HCIOJNB3yeMBIX B  pabore 15
MHUKPOCATEJTUTHBIX JJOKYCOB OB MMPOBEAEH pacu€T ypoBHs noimumMopdHocTH (Ae) (pucyHoK 1).
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Pucynoxk 1 - [Tokazatenu ypoBHS noIuMOp(du3Ma JIOKYCOB ObIYKOB repeOpICKON TOPO/IbI

Uucno sddexTuBHBIX amienei konebanock ot 1,672 B nokyce INRA23 no 4,695 B nokyce
CSSM66. Cpennuii mokasaTelib YpoBHs mojumopduHocTr cocraBun 3,204, HauOGonbmiuii ypoBeHb
noauMophHocTH Habmomancs y mokyca CSSM66 (4,695), nanmennimii — y nokyca INRA23 (1,672).

B momynsnmoHHO-TEHETHYECKUX UCCIICAOBAHUSAX BAaXKHOHW COCTABHOW 4YaCTBIO SIBISETCS
OIIEHKA T'eTepPO3UTOTHOCTH. [IOBBIIIIEHNE YPOBHS TeTEPO3UTOTHOCTH YBEIMYUBAET KUIHECTTOCOOHOCTh
’KHBOTHBIX B MPOTIECCE aIaNTaIlliH B HOBBIX KIIMMATHYECKUX YCIOBUAX [22], 9TO 0COOCHHO BaXKHO JJIS
UMIIOPTUPYEMOTO  TIOTOJIOBbSl.  YBEJIMUYEHHE TOMO3UTOTHOCTH, HAaoOOpOT, CONMPOBOXKIAETCS
CHIDKEHHEM TE€HETHYECKOTO M (PEHOTHIHMYECKOro pazHooOpasusi, YTO NPUBOAUT K TOBBILICHHUIO
OJTHOPOZHOCTH TMOMyJSIUi.B  cBsA3n ¢ 9STEM Obula TIpOBEJCHA OlEHKA T'eTEePO3UTOTHOCTH
WCCJICJIOBAHHBIX JKMBOTHBIX, TaK KaK OHA SIBIISIETCS Ba)KHBIM ITAPAaMETPOM B BOIPOCAX IUHAMHKH
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TeHETHYECKOTO COCTOsIHMS momyysinuil. Hamu Opin mpoBenéH pacuér nabmogaemoir  (Ho) u
oxxngaemoit (He) creneneil rerepo3suroTHOCTH (PUCYHOK 2).
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Pucynok 2 - [Tokazatenu nabmomaemoit (Ho) u oxxunaemoii (He) creneneli reTepo3uroTHOCTH
JIOKYCOB OBIYKOB repe(OopaCKON OPOIBI

B wuccnemyemoii rpymme ObMKOB TepedoOpACKOW Moponabl Habiromaemas W OXujgaeMas
TreTepO3UTOTHOCTh TI0 BCEM JIOKycaMm He oThaudaroTca. CpeaHue mokasaTenn HaOmogaeMod u
oxugaeMon rereposurotHoctei cocraBun 0,675 u 0,666 cOOTBETCTBEHHO. B OTHOIIEHNN 3HAYCHUHA
HanOOJIBIINM ypPOBHEM OxwuIaeMoi rereposurotHocta (He) xapaxrepuzoBaincs nmokyc CSSM66
(0,787), a namMeHbliuM 3HadeHHeM - Jokyc INRA23 (0,402), B To Bpems Kak HawOOJbIIas
Habmoqaemast rerepo3urotocts (Ho) ormedena B mokyce ETH225 (0,935), a HaumenbImas - B JIOKyce
BM1818 (0,355).

Jnst kaxmoro Jokyca ObUTM paccuuTaHbl MHAEKCHl Qukcanuu Paiita (Fis) (pucyHok 3).
JaHHbIll TOKa3aTenb MO3BOJSIET XapaKTepHU30BaTh paclpe/ielieHue TEHETHYEeCKOH H3MEHYHBOCTU
(reTepo3uroTHOCTH) W CTENEHb MHOPUAMHIa BHYTPH W MEXKAY TOMYJSIUSMH, O3HAYaeT HEXBATKY
TreTepo3UroT B TMOMYJSIMA — TPUA TIOJNOXKUTEIFHOM BBIPAXCHWH, WIH HMX H30BITOK — MpH
OTpHUIATEILHOM BbIpaxkeHHH [23-25].

Wnnexc dpukcaryu (Fis)

Pucynoxk 3 - I[Tokazatenu nnaekca ¢puxcauuu Paiita (Fis) 10kycoB ObIuKoB repedopacKoil moposl
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B wuccnenyemoii rpymme OBIYKOB B CpeAHEM HaOIomancs HE3HAUYUTENbHBI H30BITOK
rerepo3uroT (-0,011). Hemocrarok rerepo3uror BeIIBICH B Jiokycax BM1818, INRA23, ILSTS6,
TGLA 227, TGLA126, TGLAS3, BM2113, CSRM60, ETH10, tiput 3TOM BEIMYHHBI HHACKCOB CHIIBHO
pasHWINCch M Haxonwnuch B mpeaenax ot 0,001 (BM2113) go 0,303 (BM1818). [lo ocransHbIM 6
JIOKycaM HaOimogancss n30bITOK TeTepO3UroT, TAe HHAeKC (ukcanuu konedancs ot munyc 0,427 mo
noxycy ETH225 no munyc 0,017 mo mokycy TGLA122.

Takum o0pa3zoMm, M3ydaeMoe IOTOJIOBbEe OBIUYKOB TepedOpIACKON MOpPOIBI XapaKTepU3yeTcs
BBICOKOW CTETEHBIO TE€TEPO3UTOTHOCTH, YTO CBHIECTEIBCTBYET O MPEOOIafaHul CHCTEMBI CIIy4aifHOTO
CKpCUIVBAHUS HAJ| HWHOPHIWHIOM, ¥, COOTBETCTBEHHO, O BBICOKOM YpPOBHE TE€HETHYECKOTO
pasHooOpasms B cTaze repeopackoro cKora.

BeiBoasbl. MccnenoBanue nonumopdusma 15 MUKpOcaTEIUIMTHBIX JIOKYCOB MOKa3ajio, YTO B
HCCIIeIyeMO rpymme ObIMKOB repedopAcKOi MOpOoAbl CpeaHee YMCIIO ailieliell Ha JIOKYC COCTAaBHIIO
5,8. CpenHue Moka3aTely OXHUIaeMOM 1 HaOIII0aeMON TeTepO3UTOTHOCTH UMENTH CXOTHBIC 3HAUCHHS
(0,666 u 0,675). HauGonpmuii ypoBeHs nonuMopduocTr Habmtogancs y mokyco CSSM66, ILSTS6,
TGLA227, TGLA126, TGLA122, SPS115, TGLAS3, BM2113, ETH10. Unaekc ¢ukcanyu cocTaBul
B cpeanem - 0,011.

TakuM 00pa3oM, pe3ysbTaThl MPOBEAEHHBIX HCCIICIOBAHUN CBHJCTCILCTBYIOT O IIMPOKOM
ypOBHE MOTMMOp(HU3Ma MUKPOCATEIUTUTOB. J{JIs oA aepKaHusI ONTHMAIBHOTO YPOBHS T€HETHUECKOTO
pasHooOpa3us HEOOXOTUMO MPOBOAMThL TCHETHUYCCKHH MOHHUTOPHHT CEJICKIIMOHHBIX MPOIECCOB U
pOTAaIHiO0 OBIKOB-TIPOM3BOIMTEINICH B CTaJIE.
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TYUIH

Makamama ipi Kapa MaumblH Trepedopd TYKBIMBIHBIH >KaHyapJiapblHa MOJICKYJIANbIK —
TEeHeTHKANIBIK ~ capanramMa HoTwkenepi kenripinred. JKac xaHyapnmapasiH — aymuienoQOHABIHA
15 mumkpocaremmutrik JHK nokycer ( BM2113, BM1824, ETH10, BM1818, ETH3, INRA023,
TGLA227, TGLA126, TGLA122, TGLAS53, SPS115, ETH225, CSSM66, ILSTS006 xone CSRM60)
TannaynaH oTTi. JKeke MHKpocaTeuTuT JIOKycTapelHAarsl amutensaep cansl ETH3, BM1824, ETH10
nokycrapbiaaa 4-ren TGLAS3, BM2113, CSSM66 nokycrapeiaaa 8-9-ra neliin e3repii, JOKycKa
opTama ecernmex 5,8 Amnens xoHe Oapnbirbl 87 Atens kipai. CSSM66 nokycsl ipi Kapa Manabig
mukpocatesmuTTik JIHK-#b1H Oapnbik 15 JTOKYCBIHBIH IITiHIETT €H JKOFaphl MOTHMMOP(TH OOIBII
TabbUIambl (momuMopdThIK neHredi 4,695), anm INRAO023 mokycel eH a3 momumopdTer (1,672).
[Monumop¢usm neHreiiiniy opTama kepcetkimn 3,204 Kypaisl. 3epTTeNeTiH MHKpPOCATEIUIUTTIK
nokycTap OoiipiHIIa Tepedop T TYKBIMBIHBIH OYKAIIBIKTAPbIH TEHOTHIITEY HOTIKECIHIe OaKbUTaHATHIH
retepo3urotanslibik (Ho) xone kytiierin (he) monmepi catikecinie 0,355 - 0,935 xone 0,402 - 0,787
apaJbIFbIHIA e3repai. balikanraH oHe KYTiJIeTiH TeTepO3UTOTAIBIKTHIH OpTallla KOpPCETKIITepi yKcac
Mouzepre ue Oonmbl (0,675 xone 0,660), Oekity mHmekci munyc 0,011 miamackiHa TEH OOJIBL
Ochuraiima, repedopn  TYKBIMBIHBIH — OyKambIkTapAaslH — JIHK-HBIH ~ Oapielk  3epTrenreH
MHUKpPOCATEILTUTTEPi OOMBIHIIIA TOTUMOP(GU3MHIH HETi3T TOH OelNrijiepi aHbIKTaJIJIBI.
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AKKJIMMATHU3ALNMOHHBIE CHOCOBHOCTEM PA3HOI 'EHEPALIUH
TEPE®OPICKOM Y ABEP/IHH- AHI'YCCKOM IOPOJ| K TEMIIEPATYPE
OKPY KAIOWIEN CPEJIbl CEBEPHOI'O PETHOHA KA3AXCTAHA

ACCLIMATIZATION ABILITIES OF DIFFERENT GENERATIONS OF THE HEREFORD
AND ABERDEEN-ANGUS BREEDS TO THE AMBIENT TEMPERATURE OF THE
NORTHERN REGION OF KAZAKHSTAN
AHHOTAIUA

B CTAaThbC H3JI0KCHBI MaTepI/IaJIBI pezyanaTH HUCCJICOOBAHUS agallTarmus paSHBIX reHepauHH
repedopICKoil 1 abepauH-aHTYCCKOHM TIOPO] K TEMIIEpaType OKpPYKaroIIei Cpeibl CEBEPHOTO PETHOHA
Kazaxcrana.
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[To pesynbTraraM HCCICAOBAHUM, MOXHO CHIEJIaTh BBIBOA O TOM, uTO >kuBoTHbie II m III
reHepani UMEIOT HauOOJBIIYIO PUCIOCA0INBaeMOCTh K TIOBBIIIEHHOW TeMIepaType OKpy Karomen
Cpensl, UIA 4ero WM TpeOyeTcs MeHbIIee HANPSKEHHE 3aIllUTHBIX CHJI OpraHu3Ma. Y STHX TPy
JKUBOTHBIX 0OJiee COBEpILECHHAS CHCTEMa TSPMOPETYIISALNU, KOTOPas MO3BOJIAECT 00jIee palMOHAIBHO
MCTIOJB30BaTh PECYPCHI OPTaHN3Ma B JKAPKYIO TIOTOTy, XapaKTePHYIO IS IETHUX MECSIIEB B YCIOBUIX
ceBepHOTO perroHa Kazaxcrana.

[Ipu cpaBHEHWM BBINICH3IOKCHHBIX JTaHHBIX MOXHO TPHITH K BBIBOJY, YTO ITOKa3aTeiH
TEMIIEPaTyphl TENA, JABIXaTEIBHON CHCTEMBI U CEPACYHON JAeSITeNbHOCTH MojonHska Il renepanuwu,
MOJTy4Y€HHOTO OT UMIIOPTHPOBAHHOTO CKOTa MSICHOTO HAIIpaBIICHUS a0epIuH-aHTYCCKOI MOPOABI MPH
pa3BeeHNH B MHHYCOBBIX TEMIIEpaTypax B YCIOBHSX CeBepHOro KaszaxcraHa yKka3pIBalOT Ha
CPEIHIOI0 CTENEHb aIANTHPOBAHHOCTH UX OPraHU3Ma.

[To HammM wccaeoBaHusIM ONTHMaIbHON Temrepatypoit 1t [ u Il rerepanmu repedopackoit
u  abepamH-anryckoii  mopox B ycmoBmsax — Cesepo-Kasaxcranckoir — obmacteid  30Ha
TEPMOHEHTPAILHOCTH WK KOM(OPTHOH TeMmepaTypsl HaxXoquTcs B npeaenax +19-22...+27-31°C.

ANNOTATION

This article presents the findings of a study examining the adaptation of Hereford and
Aberdeen-Angus breeds to ambient temperatures in northern Kazakhstan.

The study suggests that animals of the Il and Il generations display the highest levels of
adaptability to high temperatures in their environment, thus requiring less stress on their protective
bodily functions. These groups also exhibit a more sophisticated system of thermoregulation, enabling
them to efficiently allocate body resources in hot weather, a common occurrence during the summer
months in the northern region of Kazakhstan.

Based on the comparison of the aforementioned data, the conclusion can be drawn that the
body temperature, respiratory system, and cardiac activity indicators of the third-generation young
livestock, which were derived from imported Aberdeen Angus meat cattle and bred in sub-zero
temperatures in the Northern region of Kazakhstan, indicate a moderate level of adaptation of their
organisms.

According to our research, the optimal temperature for the Hereford and Aberdeen Angus
breeds of the first and second generations in the North Kazakhstan regions is within the thermoneutral
zone or comfortable temperature range of +19-22...+27-31°C.

Knrouesvle cnosa: adanmayus, cenepayus, memnepamypa okpysicaoueli cpedvl, menio- u
xozzoaoycmoziuueocmb, MACHOE CKOH’IOGO@CWI@LZ, nopoaa.

Keywords: acclimatization, body heat resistance, cold tolerance, beef cattle breeding,
imported breeds.

BBenenue. Ha ceropnamiamii 1eHs MOToJ0Bhe CKOTa B KazaxcTaHe CTpeMUTENBHO PacTeT, B
OCHOBHOM 3a cueT mMmriopta. JlaHHbI (HaKT MOJONKHUTETHHO BIHSIET Ha Pa3BUTHE TUIEMEHHOUW 0a3bl.
CenexuuoHHbIE Pa0OTHI 1O IIEMEHHOMY CKOTOBOJICTBY CeHYac BeIyTCS OYEeHb TINATEIBHO, YTO
CIOCOOCTBYET IMPOM3BOACTBY KA4Y€CTBEHHBIX IIPOJYKTOB, a TAaKKE BBIBEJACHUIO MOPOIUCTHIX
’)KUBOTHBIX. BaXHBIM MOMEHTOM SIBJISIETCSI TO, YTO HMIIOPT CKOTa JOJKEH IMPOXOJWTH IO BCEM
COITYTCTBYIOIINM YCTAaHOBKAaM: COOTBETCTBHE IOPOJBI TSl IPOKUBAHUS B KIMMATHYECKUX YCIOBUSIX
KazaxcraHa, HIEHTHYHOCTh KOPMOBOH 0a3bl, BOBMOXKHOCTh 00ECTIeYeHNs] BETCPUHAPHOM MOMOIIHN JIJIs
crierduueckux mopoa u ap[l,2].

N3ydeHne akKIMMaTHU3allMOHHBIX CIIOCOOHOCTEH CKOTa 3aKJIF0YaeTCsl He TOJIHKO B BBISBICHHH
XO3SICTBEHHO-TIOJIE3HBIX KAa4eCTB M B BBIACHEHHUHM IIPUCIOCOOJICHHOCTH K KIMMATHYECKUM U
KOPMOBBIM ~ yCIIOBHSM HOBOH cpeipl, HO ¥ B TIO3HAHWW 3aKOHOMEPHOCTEH OCHOBHBIX
(hM3HUOIIOTUYECKUX TPOIECCOB OPraHU3Ma KMBOTHBIX. 3HAHUE 3THUX MPOIECCOB JaeT BO3MOXKHOCTH
HAXOJWThH CIIOCOOBI YIIPABIEHUS PA3BUTHEM )KHBOTHBIX, MTOBBIIIATH UX MPOYKTUBHOCTH U IIJICMEHHEIC
kagectBa[3,4,5].

Hns KPYITHOT'O poraroro CKOTa HamoOoJee 0JIarOMPUATHBIMHU YCJIOBUAMU
(TepMoHelTpanbHas 30HA) ABJSIETCS TEMIEpaTypa OKPYXKAKOIIEH Cpeabl, HAXOJSIHICS B Tpeaeax
ONpeCICHHON Ui HUX 30HBI KOMQOPTa, MPH KOTOPOH >KUBOTHOE HE HCIBITHIBAET HU JKapbl, HU
xoJiofa. BeICokas Temreparypa OKpYXaromeld cpeapl — OCHOBHOW ecTabmmm3upyromuil (paxtop
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aKKIMMaTu3anuy. Benp MMEHHO BBICOKas TeMIlepaTypa KpalHe OTpHIAaTENbHO CKa3bIBae€TCs Ha
MSICHOHM TIPOJTyKTUBHOCTH, COXPAHEHUH TOMEOCTa3a U TeHETUYECKH 00YCIIOBICHHON MPOTyKTHBHOCTH
M PENPONYKTHBHOCTH. B CBSI3M ¢ 3THM, HaMW OBUIM WCCIIEOBAHBI MOJOAHSK M HETENH Pa3HBIX
TeHepalny 1Mo MoKa3aTeto TermIoycToiunBoctu [6,7,8].

Marepuanbl NpeALIECTBYIOIIUMX HAy4YHBIX MCCIEAOBaHUM moka3annd, 4yTto B Kazaxcrtane
CBEJIeHHsI 00 aKKIMMAaTU3aI[MH MUMITIOPTHBIX TIOPOJ MSCHOTO CKOTa HOCSIT OTPHIBOYHEIN XapakTep, He
CHCTEMaTH3UPOBAHbI, HE OMpEesIeHbl OCHOBHBIE KPUTEPHH aKKIMMaTH3alWH, HET OOIIeil Teopuu
AKKIIMMAaTU3alH1 TIPUMEHUTEILHO K KOPMOBBIM, TEXHOJIOTHYECKUM, ITOTOJHBIM (pakTopam afanTaliyy.
Hu oxna 3aBe3eHHas mopoaa CKOTa HE OLICHEHA IO TEIUIO- U XOJIOAOYCTOMUMBOCTH, 4 BEIb BBICOKAs
TeMIIepaTypa OKpYKaloIel cpeapl OCHOBHOW JeCTaOMIN3NPYIONNI (pakTop aKkkKIuMarn3anud. Benp
MMEHHO BBICOKas TeMIepaTypa KpailHe OTpULIATENbHO CKa3bIBa€TCS Ha MSCHOM M MOJIOUHOM
MPOAYKTUBHOCTH, COXpPAaHEHHH TOMEOCTa3a W TEHETHYECKH OOYCIOBICHHON NPOAYKTHBHOCTA H
penpoaykTUBHOCTH. He  ompeneneHpl  MUHUMAaibHbBIE — MOKAa3aTelad  IOPOAYKTUBHOCTH U
BOCIIPOM3BOJIUTENBHBIX KaueCTB B pa3pe3e MOPOA B HOBBIX MOTOJHO-KIUMATHUYECKUX YCIOBHSX C
PE3KO KOHTUHEHTAJIbHBIM KIMMAaTOM pa3iIM4YHBIX MPUPOIHBIX 30H ceBepa KazaxcTaHa, KyJa 3aBe3eHbI
U Oy/IyT 3aBO3UTHCS UMIIOPTHBIE TOpo bl ckoTa[9,10,11].

Llenv naunwviii pabomsi: Pa3paboTka OCHOBHBIX KPUTEPHEB AKKIMMATH3AIUH KPYITHOTO
poraroro ckoTa abepAnH-aHTYCCKOH U repeopACKOi MopoJI MyTeM M3Y4eHHs aKKITMMAaTH3alMOHHBIX,
aJanTalUOHHbBIX, MATEPUHCKUX U MNPOAYKTHBHBIX KAUECTB Pa3HbIX '€HEPALUNA B YCIOBHUSIX CEBEPHOrO
peruona Kazaxcrana.

Ilpakmuueckan 3nHauumocmpHAy4IHBIH Pa0OTHl 3aKIIOYaeTCs B TOM, YTO MPOBEICHHEIC
WCCIICIOBAHUS TMO3BONWIA pa3paboTaTth CMmocoObl 0TOOpa JKMBOTHBIX pA3HBIX TEHEpAlHid 110
ONTUMAJIBHOMY MapaMeTpy XOJIOA0 - U TEIUIOYCTOMYMBOCTH K YCIOBUSAM HOBOU cpeanl Kazaxcrana.

Jiist KaXKaoro BUJIA, TOPOIB, TI0JIa U BO3pAcTa JKUBOTHBIX Hanbouee 01aronpusTHOH sIBISETCS
TeMIIepaTypa OKpY’Kalollel cpelipl, Jexallas B IpeJesiax ONpeesIeHHOW A HUX TeMIlepaTypHOi
30HBI, Ha3bIBAEMOW 30HOW TEMIIEpaTypHOTO KOM(OpTa HIH 30HOH TEepMOHEHTpambHOCTH. Takum
0o0pa3oM, yCIHEIIHOE pa3BUTHE MSICHOTO CKOTOBOJCTBA BO MHOTOM 3aBHCHUT OT CIIOCOOHOCTH
3aBE3CHHBIX JKUBOTHBIX IMPHUCIOCOOUTHCS K HOBBIM YCIOBUSIM KOHKPETHOW 30HBI TOHW WJIM WHOH
crpansi[12,13].

Marepuanbl NOpeAlIECTBYIOIIMX HAy4YHBIX MCCIEAOBaHUM mokazanu, 4yto B Ka3zaxcrtane
CBe/ICHUS 00 aKKIMMaTU3alUKd UMIIOPTHBIX MOPOJA MSICHOTO CKOTa HOCAT OTPBIBOYHBIM XapakTep, He
CHUCTEMAaTHU3UPOBAHEI, HE OMNpEJeNIeHbl OCHOBHBIE KPUTEPHH AKKIMMAaTH3aIMH, HET OOIIeH TeopHH
aKKJIMMATH3AIIH IPUMEHUTEIHHO K KOPMOBBIM, TEXHOJIOTUYECKHIM, MTOTOIHBIM (DaKTOpaM ajanTaiiu.
Hu onna 3aBe3eHHast mopoja CKOTa HE OLIEHEHA IO TeIJIO- M XOJI0I0YCTOWYHBOCTH, a BEIb BBICOKAs
TeMIieparypa OKpyKarollel cpeaibl OCHOBHOW JecTaOWmInM3npyromuil GpakTop akkiuMaTh3anuu. Bennb
MMEHHO BBICOKasi TeMIlepaTypa KpalHE OTpPULIATEIbHO CKAa3bIBAETCA HAa MSCHOM M MOJOYHOMI
MPOAYKTUBHOCTH, COXPAaHEHHH TOMEOCTa3a W TEeHETHYECKH OOYCIIOBICHHOW IPOIYKTHBHOCTH U
penpoaykrusroctr[14,15,16].

B cBs3u ¢ 3TEM, M3ydeHHE AJANTUBHOW CHOCOOHOCTH HMMITOPTUPOBAHHBIX MSCHBIX TTOPOJ
CKOTa K BBICOKOM M HHU3KUM Temmeparypam cpenbl CeBepHoro pernoHa KaszaxcraHa U BbISIBIICHUE
BO3MOXKHOCTEH  a0epAnH-aHTyCcCKOH ®  TepedOpACKOil MopoJ JaBaTh BBICOKYIO  MSCHYIO
MPOAYKTUBHOCTh B 3KCTPEMAJIbHBIX YCJIOBHSX, OLIEHKH COCTOSHHUS MX €CTECTBEHHBIX 3al[UTHBIX CHII
OpraHm3Ma, KOTOPhIE XapaKTepPH3yIT UX aKKIMMAaTH3AIMOHHBIE CIIOCOOHOCTH B HOBBIX YCIIOBHUSX
oOuTaHMs, ABISETCS OAHON U3 aKTYyalIbHbIX 33J]a4 CEIbCKOX03SIHCTBEHHONW HAYKH.

MeTtoauxka uccsaex0BaHus.

HayduHo-X03siiCTBEHHBIE ONBITHI 10 pa3pabOTKE OCHOBHBIX KPUTEPUH aKKIMMATH3AIHH
MMIIOPTHOT'O MSCHOTO CKOTa KaJIMBILIKOW MOPOABI M MX F€HEepaltu M0 X03HCTBEHHO-OMOJIOIMYECKUX
npu3Hakam B ycnoBusix Kazaxcrana B 2015-2022ronax.

Hayunble nccnenoBaHus peanu3oBaHbl B 2 (epMEpCKUX XO3IHCTBAX CEBEPHOTO pErvoHa
Kazaxcrana, mo u3y4eHHIO ajanTalMyd 3aBE3€HHOIO CKOTa repedoplCKoi M abepAMH-aHTYCCKOU
MOPOJT K HOBBIM KOPMOBBIM U KIIMMaTHYECKHUM YCIIOBHUSIM COJIEP>KAaHUS U OTMPEeNICHBI X035 HCTBEHHO-
MOJIC3HBIE KavYeCcTBa WX IMOTOMCTBA paszHbIX reHeparuu B TOO «AntemHman» AxkmonuHcKod n OX
«Konpnacbaii-Arpo» Ceepo-Kazaxcranckoi obnacreil.
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Oovexm uccneoosanua.Monogasx Il m Il remepamum u nHerenmu [ m Il renepanmii
HOJY4YEHHBIE OT IIOJIHOBO3PACTHBIX KOPOB a0EpIMH-aHI'YCCKOH U repeopACKOi MOpoJ HE HIUKE
I ximacca.

[TonGop >KUBOTHBIX B OMNBITHBIE W KOHTPOJBHBIC TPYNNBI OB MPOM3BENEH MO HPUHIHUITY
aHAJIOTOB C YYeTOM BO3pacTa, MNPOAYKTUBHOCTH, (U3HUOJIOIMYECKOTO COCTOSHHSA, JaHHBIX
KIMHAYEeCKOro obcnenoBaHus. Hamu Obla mpoBeneHa CpaBHUTENBHBIN aHAIM3 Pa3BUTHUS TEISAT U
Hereneil pasnumunbix rereparmi (I, 11 u 111) abepnun-anrycckoii u repedopackoi mopoa no nepuoaam
pasButus 2015-2019 rr.pokaeHusi, y4eT *XMUBOH Macchl M CpPEJIHECYTOYHBIH MpHuBeC TENOK 10 12
MECSIYHOT'O BO3pacTa.

Taxoke OblmM ompeneneHsl (PU3MOJIOTMYECKHE IIOKAa3aTeNU: 4acToTa M ITyOMHA AbIXaHMS,
MUHYTHBIH O0OBEM JICTOYHOM BEHTWISALIMM MAacOYHBIM METOJOM, MOTpeONieHHe KHCIOpoAa IIo
metoquke Jlyrmac-Xomaena [17], MHTEHCUBHOCTH TOTOOTACICHHS - IOTJIOMICHHEM XJIOPUCTHIM
KaJbLIIEM.

Jiisi OLUEHKH TeIIOyCTOMYMBOCTH OBUT MCIOJNB30BaH WHAEKC TemioycTtodunBoctd mo FO.A.
Paymen6axy [18]. JlanHblii mMeTon pa3paboTaH C y4eTOM BBISBICHHBIX 3aBHCUMOCTEH KojeOaHMI
TEMIIEpaTyphl TeJla OT U3MEHEHUS TeMIepaTypbl cpenbl. Ha ocHOBaHMM 3TOH 3aBUCHMOCTH PacCUUTaH
K03 PUILIMEHT perpeccun TeMIiepaTypsl Tejia B 3aBUCHMOCTH OT TEMIIEPATYPBI Cpebl. DTO MO3BOJISET
OTIPEIETIAThH TEIIOYCTONYMBOCTh OpraHu3Ma MpH JII000H Temmeparype cpest Boime 30°C.

KoaddummenT TermoycTONIHBOCTH pACCUUTHIBACTCS IO CIEAYIOMIEH Gopmye:

UTYk =2 (0,6, -10AT+26) (1)

rae:

t, — TeMIiepaTypa cpelipl IIpU TEMIIEPATYPHOM Harpyske;

AT — pasHuna B Temmeparype Tena JHEM MPU BBICOKOW TEMIIEpaType Cpelbl U yTPOM B
TEPMOHEUTPATIBLHON 30HE.

Wupexce X01010cTORKOCTH U3YYald Mo OI0/KETHON porpaMmbl «Pa3BuTre HayKn», B paMKax
nporpamMmbl 102 «['panToBOe (rHAHCHpPOBAHUE HAYYHBIX HcCeqOBaHUI» mpu npoBeaeHnn HUP mo
TeMe «AanTanysi ¥ KayecTBO MPOAYKTUBHOCTH TPETHETO MOKOJEHUS UMIIOPTHBIX MSCHOTO CKOTa B
ycroBusix cepepHoro permoHa Kazaxcrana» (mem. peructpamus Ne 0118PK00736) Ha ocHOBe
(dopMmyIbl, pa3padOTaHHOW B pe3yibTaTe HCCICHOBAHWN PYKOBOAUTEINS MPOEKTa M HCIOJHHUTEIEH,
THIOJTy4eH U OIpe/ielicH maTeHT Ha n3ooperenue Ne 34735 B teme[19].

Ka=Td: 39,1 + TXK: 31+ XOKXK: 84 2,3 (2)

rae: Ka — koaddunment aganranuu (Ipu MUHYCOBOM TEMIIEPATYPE);
Td- Temmneparypa Tesa Mo0IBITHOTO )KUBOTHOTO (rpasychl Llenbcus);
39,1 — Temnieparypa Teja KUBOTHOTO B HOpME (rpaxychl Llenbcus);
ToK — gacrora JpIXaHHs TTOIOMBITHOTO )KUBOTHOTO B 1 MUH;

31 — gacToTa BIXaHUs KUBOTHOTO B HOpME B | MUH;

UCC — YCC 3xcniepuMeHTaIBHOTO KHUBOTHOTO;

84 — UCC xnBOTHOTO B HOpME.

Koagdument aganraiuu onpeaesnsiu no gpopmysie P. benesepa.
KA =PT: 38,33 + T)K: 23 2,4 (3)

rae: KA — koaddurmenT amanraniu;

RT — pekranbHas Temuneparypa noIomnbITHOTO YKUBOTHOTO;

38.33 — TemmepaTypa Tena XHUBOTHOTO B HOPME;

TX — wacrora JpIXaHHs TOAOTIBITHOTO XXUBOTHOTO B | MUH;

23 — yacToTa JAbIXaHWs KUBOTHOTO B HOPME B | MUHYTY;

[lony4yeHHble pe3yibTaThl W JAHHBIE 300TEXHUYECKOTO M IUIEMEHHOIO Yydera Obuin
obpaboTtansl MeTosIoM OromeTrpruaeckoro ananusa ([1.dD. Poxumkuit, 1961, H.A. Ilnoxunckuii, 1970,
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E.A. Mepkypsesa, 1977, O.}O.Pe6posa, 2002) ¢ UCMONB30BaHWEM IMPOrPaAMMHBIX BO3MOMXHOCTEH
MicrosoftExcel, 2010 u mpx [20].

Pe3yabTaThl HCC/I€J0BAHMS.

BaxHpIM TOKa3zaTeneM >KU3HEAEATEIIbHOCTH OpraHu3Ma >KMBOTHBIX NPU TMEpEeMEHE MecTa
oOWTaHMs SBISIOTCS YacTOTa MABIXaHWSA, cepAreOneHus W TemIeparypa Teia, KaKk WHAWKATOPHI
OTHOCHTEITHLHOW HOPMBI JKM3HEHHO BaKHBIX OTHpaBiicHHH. B cBs3u ¢ Tem, uro CeBepHBIN pernoH
Kazaxcrana xapakTepu3yercsi IOCTaTOYHO BBICOKOH BapHaOeNbHOCTBHIO KIMMATHYECKUX YCIOBHUH B
TEYEHHE T0/la B CPAaBHEHUU C PETHMOHAMHU-IKCIIOPTEPaMH, HAMU OT/AENBbHO MU3YUYCHBI BBILIEC YKa3aHHBIC
MOKA3aTEeNH Y TMOJYICHHBIX HeTen | 1 2 TeHepaluy B pa3Hble ce30HbI roja (Tadu. 1).

Tabmuia 1 — ®usnonoruueckue nokaszarenu Herenu | u Il reHepanmu B pa3Heie ce30HbI roja, (n=30)
I'epedopackas AGepauH-aHTyCCKas
IToxazarenu
I 11 I 11
3uma (-22°C)
Temnepatypa tena, °C 39,0+0,3 37,5+0,3 39,2+0,2 37,6+0,2
YacroTa cepaiieOuenus, yi./MUH 25,21+ 0,5 74,2+0,3 745+ 0,4 73,7+0,3
YacroTa JApIXaHus, pa3/MUH 2,11+ 0,3 27,5+0,5 2,07+ 0,6 27,3+0,4
Becna (+10°C)
Temmnepatypa Tena, °C 38,92 +0,3 38,9+0,3 38,7+0,2 38,7+0,2
YacroTa cepaiieOuenus, yi./MUH 74,83 +0,4 71,7+0,5 74,5+ 0,4 71,6+0,5
YacroTa ApIXaHus, pa3/MUH 2,08 24,8+0,4 2,07+0,3 24,5+0,4
Jleto (+27°C)
Temnepatypa tena, °C 38,42 +0,2 38,4+0,2 38,6 +0,1 38,6+0,10
YacroTa cepaiieOuenus, yi./MUH 76,13 +0,3 69,6+0,3 75,3 +0,3 70,4+0,3
YacroTa JpIXaHus, pa3/MUH 2,13+ 0,3 26,1+0,3 2,14+ 0,4 26,3+0,3
Ocens (-12°C)
Temnepatypa Tena, °C 38,93+0,3 38,9+0,3 38,7+ 0,1 38,7+0,1
UYacroTa cepaiiebuenus, yi./MAH 73,15+ 0,3 64,8+0,4 22,8+0,3 64,7+0,3
YacroTa apIxaHus, pa3/MuH 2,01+ 0,5 23,1+0,3 2,0+ 0,4 22,8+0,3

JlmHaMuKa 4acTOTHI ABIXaHUS OKa3anach MPSIMO MPOTUBOMOJIOKHOM TUHAMHUKE TEMIEPaTyphI
TeNa: NP CHWKEHHH TEMIIEPaTyphl Tella yBEIWYHBAIOCH KOJIWYECTBO JBIXATEIHHBIX JBIDKEHUH U
Ha000pOT.

Ha ¢one wMexnmy renepaumsmu konebanuii (pasumm) (P<0,05-0,001), BbIsiBICHA
omnpezeNeHHass JAMHAMUKAa TEMIIEpaTyphl Tella B pa3Hble CE30HBI Toja, KOTOpas BapbUpyeT IO
MOAOMBITHBIM >KUBOTHBIX OT 37,5°C. B MeHblUeH CTENEeHW U3MEHSJICS 3TOT IMOKa3areiab y HETENIu
abepauH-aHTyCCKOM Tmopozbl (konebanus ot 37,6 mo 38,7°C), Torma Kak y HMX CBEPCTHHII
repedopIcKoil Opoabl Konebanus TemrepaTypsl Tena gocturanu 0,4-0,6°C u BapsupoBanu ot 37,5
10 38,9°C, ogHako 3TH KoneOaHusl HaXOAATCS B Ipeaenax GU3N0I0rn4ecKO HOPMBI.

Bce monmonsitHie Hetenun | u Il reHepanuii XapakTepu30BaINCh CHIDKEHHUEM TEMIIEPATYPHI
netom (38,4-38,6°C) u moBeIIeHHEM B oceHHUi niepuoy (38,7-38,9°C).

YBenuueHne YacTOTHl JBIXaTEeNbHBIX JBWKEHHWH y KPYMHOTO pPOraroro CKoTa JIETOM B
YCJOBHSIX Kpas, KOTr/ia TeMIlepaTypa OKpy:Kalollell cpelpl HepeaKo NepkuTcs Ha ypoBHe +30-+33°C
(uznonoruyeckn 000CHOBAHO, M MOXKET CUMTAThCS MPOSIBICHHEM MPUCIIOCOOUTENLHBIX PEaKIUi K
KITUMAaTy, B KOTOPOM OTBEIEHUE M3JIUITHETO TEIUIa B JIETHUI NMEPHOJ] CHCTEMHO HEOOXOAUMO.

BeposiTHO, pe3ynbTaToM 3TOr0 aKTUBHOIO IpOIEcCca SBISETCS HEKOTOPOE MOHMKEHHE
TemrepaTypsl Tena getom Ha 0,1-0,4°C. Ilpu 3TOM B MEHbIIEH CTENEHU MOHMXKACTCS TEMIIepaTypa y
abepnuH-aHrycckux Tenok (¢ 38,7 mo 38,6°C) B cpaBHEHHH CO CBEpCTHUIIAMH TepedopcKol mopob!
(mpyrux mopox) (c 38,9 mo 38,5 °C), uro MOKeT OBITh CBSA3aHO C MEHBILEH KUBOH MaCCOH.
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Bricokass TemmepaTypa OKpyXarmlled cpeapl OCHOBHOW JAecTaOMIu3upyromuil (aktop
aKKIMMaTH3anuu. Bens MMEHHO BBICOKas TeMIepaTypa KpaiHe OTPHIATENbHO CKa3bIBaeTcs Ha
MSICHOH M MOJIOYHOH IPOXYKTHBHOCTH, COXPAHEHHH T'OMEOCTa3a W TEHETHYECKH OO0YyCIOBICHHOU
MPOAYKTHUBHOCTH W PENPOAYKTUBHOCTH. B CBSI3M € 3THUM HaMu ObUIM MCCIEOBAaHBI HETEIH BTOPOH
TeHEepaliy MO0 TTOKA3aTeNi0 TEeIUIOYCTOMYMBOCTH. JIJIi OIEHKH TEIUIOYCTOWYMBOCTH HCIOIb30BAIIH
uHJeKC TerutoycroiunBocTr 1o FO.A. Paymenbaxy (ta6m. 2).

Tabmuia 2 — WHAEKC TEIUIOYCTOMYMBOCTU TEJIOK aOepJAMH-aHTyCcCKOW U repedopickoil mopox B
cnoBmsx CeepHoro Kazaxcrana (n=30)

Temnepatypa Tena Temmneparypa tena Paznuia HNunexc
I'enepa yTpom,°C nHem,°C TEMIIEPATYPHI TEII0yCTOM-
st (mpu Temmepatype (mpu Temmeparype TeNna yTpoM U YHBOCTHU
Bo3ayxa 22°C) Bozayxa 31°C) nHeM,°C
I'epedopackas mopoma
I 38,33+0,33 39,38+0,18 1,05+0,38 76,4+4,70
I 38,36+0,28 39,34+0,25 0,98+0,31 78,0+6,25
AGepauH-aHTyCcCKas Topoa
I 38,39+0,35 39,36+0,17 0,97+0,39 71,1 £7,54
11 38,43+0,25 39,38+0,32 0,95+0,41 70,2+3,14

B cxoToBOACTBE MIMPOKOE PacCIpOCTpPaHEHUE MONY4Yn MeToi Poyna, WiM Tak Ha3bIBa€MbIN
MeToA abepuiicKoi mpoObl, B OCHOBE KOTOPOr'O JIC)KUT OLIEHKA TEIJIOYCTOWYMBOCTH >KHUBOTHBIX IO
OTKJIOHEHHIO TeMIiepaTypbl Tena oT HopMsbl. HO.P.Paymen0ax mpeyioxkun Apyrod MeToZ OLEHKH
TEIUIOYCTOMUMBOCTH, B pacueTe KOTOPOIo MOJOXKEHa 3aBUCUMOCTh B M3MEHEHUH TeMIIepaTyphl Tela
OT U3MEHEHUS BHEIIHEH cpeibl.

WHpeke TennoycToHYMBOCTH BEIYUCISIETCS HA OCHOBAaHUU AAHHBIX JIBYKPATHOTO ONPENEIICHHS
TeMIIepaTyphl Tella KUBOTHOTO, B yTpeHHue yack! (mpu Temneparype +10°...+15%) u B qHeBHbIC uach!
(pu Temmepatype + 25° u BbIIe).

HaumbGonpmmii mokasaTenb WHIAEKCA TeIUIoycTounBoctd Obit y Herenmu Il reHeparum
repedopackoit mopoasr — 76,4 u 78,0 coorBerctBeHHO. OHM goctoepHO (P>0,05) mpeBocxommmu
CBOMX CBepCTHHMII W3 | TeHepanuu TO JTOMY MapaMeTpy. A y HeTenu abepAuH-aHTyCCOB
coorBeTcTBeHHO 71,1 1 70,2.

Ha cnenytomem stamne uccienoanus onpenensuics kodgduuuent agantauuu mno B. benespy.
B cpemnem mokazarenu Ko3(p@UIMEHTa aJanTallii paclpeAemIiCh cleAyommuM oopazom. Ilo
ko3 pUIIMEeHTY ajanTanuy CTATHCTHYECKH JOCTOBEpHBIX pasmuuuid mexay | u Il renepanum He
YCTaHOBJICHO.

[To HammM wccaeoBaHusIM ONTHMaIbHOU Temrepatypoit 1 [ u 1l rerepanmu repedopackoit
u abepIuH-aHTyCKOM Topoja B ycioBusix AkmonuHckoil u Ceepo-KazaxcraHckoi oOmacteid 30Ha
TEPMOHENTPATBHOCTH WM KOM(DOPTHOW TeMIepaTypbl HAXOAUTCS B mpeaenax +19-22...+27-31°C.

Hamu Taxoke ycraHoBiIeHa BBICOKAsk B3aUMOCBSI3b YCTOHUMBOCTH MUMIIOPTUPOBAHHBIX MSCHBIX
MOPOJT CKOTa K TEMIIEPAaTypHOMY PEXHUMY CpPEIbl CO CPEIHETOJOBBIMU TEMIIEpaTypaMH PETHOHOB UX
(hopmupoBaHUs. DTO MOATBEPIKIAETCS CPABHEHHEM WHJIEKCOB TEIUIO- M XOJIOJJOYCTOMYMBOCTH TTOPO/I,
YCTAHOBJICHHBIX Pa3HBIMH HCCIENOBATENSAMH, CO CPEJHETOJOBBIMU TEMIEpaTypaMH pPaloOHOB HX
BBIBEJICHHS. Pe3ybTaThl HCCIIEA0BaHYS JaHbl B Tabuile (Tabim. 3).

Tabmuua 3 — B3aliMOCBA3b TEIUIOYCTOHYMBOCTH MSICHOTO CKOTa CO CPEAHEr00BBIMHU TeMIIEpaTypaMu
paiioHOB ero HopMHUPOBaHUS

TMopona reRepams I/IHJI?KC Cpem{eronmaaﬂ TeMHep(z)iTypa
TCIUIOYCTOMYUBOCTH panoHa BbBIBEACHUA, C
Tepedoprickas I 76,4+4,70 8-10
11 78,0+6,25 8-9
AbepanH-aHTyCCKast ! 71,1 27,54 89
11 70,2+3,14 7-8
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W3 maHHBIX TaOMUIBI 9 BUIIHO JOCTATOYHO BHICOKAs B3aUMOCBS3b TEIUIOYCTOWYMBOCTH MOPOJT
CO CPEHETO/IOBBIMU TEMIIEPaTypaMH KIMMATHUECKUX 30H MX BBHIBEICHUSI.

Camyro BBICOKYIO TEIUIOYCTOHYMBOCTh MMEIOT HEeTenH TrepedopAcKoil MOpoibl, HECKOIBKO
MeHbIIyI0 — moToMku Il reHeparuii abepIMH-aHTyCKOW MOPOJBI, 3aBE3CHHBIC U3 Pa3HBIX PETHOHOB.
Breicokass  B3auMOCBs3b  KOX(pQUIMEHTa  TEINIOYCTOMYMBOCTH  IOPOJ,  YCTAHOBICHHAs  C
ucrnonb3oBanueM Metoga A.O. Poyna, co cpemHEromoBbIMH TeMIlepaTypaMd pPalOHOB HX
(hopMupOBaHUs BUAHA U3 TAOIUIIHI 4.

Tabmuma 4 — KoadodumumeHnt npucnocoOJeHHOCTH HETEeNW pa3iHdHBIX IOPOJ, YCTaHOBIEHHBIH
nocpeactBoM «Mbepuiickolt mpoObl YCTOWYMBOCTH K TieperpeBy» A.O.Poynom

A*ro3ddunment CpenuneroaoBasi TeMIeparypa
Tlopona n o
HPHCIIOCOOIEHHOCTH (dopmuposanus nopoasl, °C
Teped I 77,55+4,70%* 8-10
epedopackad 1l 74,1343 ,67 8-9
AlepauH-aHTyCcCKas L 76,1245,20" /8
PR Y il 75,55+4,10 8-10

*4 = 100-10 (BT-101,0), 20e BT memnepamypa mena KPC 6 epadycax no ¢hpuenzetimy nocie
Mo20, KaK HCUBOMHbIE HA NPOMANCEHUE 8Ce20 OHA Haxooumcs Ha 6o30yxe np memnepamype 31,2C na
connye.

[Mome3ysice atum  wmeromoMm, 1HO.O.  PaymenOax  BeuHCIHI  KOI(QQUIMECHTHI
X0JIOAOYCTOWYMBOCTH ISl Pa3HBIX TOPOJ KPYMHOTO poraTtoro ckota. [IpuBeneHHbIE HAMH JaHHBIE O
CPEIIHETO/IOBBIX TEMIIepaTypax B 3HAYUTEIbHOW CTCICHU MOATBEPKIAIOT TOT (PaKT, uYTO
XOJIOJIOYCTOHYMBOCTh, KaK M TEIJIOYCTOHYMBOCTH IOPOA B 3HAYMTEIBHOM CTENEHH 3aBUCHT OT
KJIMMaTa, B KOTOPOM OHHU C(OpMHUPOBAIUCH (TabI1. 5).

Tabmuma 5 — [lopogHOoe pa3nu4us B X0JI0J0YCTOYHBOCTH MACHOTO CKOTa

Toposa S I/IHz[efc Cpez[HverOL[OBaa TeMIIEpaTypa
X0JI0/I0yCTOIYMBOCTH paiioHa BeiBeneHust, “C
Tepedopickas I 73,15+4,70 -13
11 72,8+0,3 -16
AGeput-atrye I 75,14+4,70 -9
II 73,7+0,3 -11

[IpuBenennsie B Tabimile S5 JaHHBIE I[TOKA3bIBAIOT, YTO CAMBIM BBICOKHH HHIECKC
XOJIOZOYCTOWYMBOCTH YCTAaHOBJIIEH Yy TEJNOK a0epAWH-aHTyCKOH TOpOABI, pPa3BOJMMOro MpHU
CPeIHEroA0BLIX Temneparypax -9...-11°C, 1 3HaUMTENbHO HUXKE Y JKUBOTHBIX repeopACKO MOPOIbL.
Mexay mopojaMH B 3aBHCHMOCTH OT MX JKOT€He3a HaOJII0JAar0TCs YeTKHE Pa3iuyuusl B PeaklMu Ha
TTOHKEHHUE TeMIIePaTyPhI.

OnrtumansHOR TeMnepaTypoi i repedopackoit Hopoabl, chOPMHUPOBABIINXCSA B YMEPEHHOM
KIuMate, sBisercs: temmeparypa -13-16°C, a misa abepauH-aHryckoro ckora - munyc 16-23°C.
[TosTOMY y KMBOTHBIX TepedOpACKOil MOpoasl NMPU CHIKEHUHM TEMIIEPaTypbl BO3AyXa 3a Tpeaeibl
TEPMOHENTPATBHOI 30HBI HA0JIOIAETCS TOBBILIEHUE YPOBHS TEIUIONPOAYKIINH.

Hdnst  KpymHOro  poraroro  ckKota  HauOolee ONaronpusATHBIMH  YCJIOBHSIMHU
(TepMoOHeHTpaTbHAS 30HA) SIBISIETCSl TEMITEpaTypa OKpYIXKaromield cpe/bl, HaXOSIIUNACS B Tpeaesiax
OTIpeJIeIEHHON /ISl HUX 30HBI KoMdopTa, MPU KOTOPOW KMUBOTHOE HE WCIBITHIBAET HH JKapbl, HU
xonoxa.llpu Bbrumcnennn kodQQuIMEHTa afanTaldyd TEJIKA  BTOPOM TeHepaluil TeMieparypa
BO3/1yXa B TEPMOHEHTPaAJILHON 30HE cocTaBmia B npenenax ot Munyc 4°C no munyc 16°C.

[lo moxka3zaTensaM TeMmrmeparypbl Teia, YaCTOTHI JBIXAaTENbHBIX JBIKEHHH W YacCTOTHI ITyJbCa
Heten 1l reHepaiy MBI CMOTJIHM ONpEAEIUTE KO3(DUIMEHT aJanTaliy oprann3Ma K xonoxny.Bennce
KIIMHUYECKNE MCCIEI0BaHMUs KUBOTHBIX, YTO OYEHb Ba)XKHO IPH HCCIICJOBAHWUMU aJaNTallHOHHBIX
peaxiuii opranu3Ma K HU3KMM TeMIieparypaM Bo3ayxa B ycnoBusax CeepHoro Kazaxcrana.
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YactoTa pIXaHHs SBISETCH CIENU(UYSCKUM ITOKa3aTesieM (HU3UOJIIOTHYECKOTO COCTOSHHS
JBIXaTeTFHOW CHUCTEMBl TpW afanTaiud. J[esTeNbHOCTh IBIXaTeNbHOW CHUCTEMBl U3MEPSUTH IyTeM
TJTa30MEPHOTO HAOIOZCHHS BIOXa W BBIZOXA KHBOTHOTO, TO €CTh IO CTPYE BBIABIXaEMOI'O BO3IyXa
gyepe3 HOC. B yCIOBUAX HM3KUX TEMIEPATyp M BBUIY TEXHUYCCKUX TPYAHOCTEH MPOBEACHUS 3alUCH
CepIIEYHON NIEeATENIbHOCTH OBLT MCIIONB30BAaH METOJ YIBTPa3BYKOBOM perucTpanvu. Y IbTPa3ByKOBOM
JATYMK YCTAHABIMBAETCS TMOJ TMPSMBIM YTJIIOM K TOBEPXHOCTH Tela >KHBOTHOTO B YETBEPTOM
MeXpeOepbe B CEpeUHE HIDKHEH TpETH TPYyIAHOH KJICTKH, B OOJIACTH HAWJIy4IIeH CIBIIIMMOCTH
JIBYXCTBOPYATOTO KJIalaHa.

W3yunB nutepraypHbie NaHHBIE W pa3pabOHHBIE YUYEHBIMH METOJbI, HAMH OBLIO pazpaboTaH
CIT0Cco0, IO3BOJIAIONTHHO OBICTPO W JOCTOBEPHO OIpPEHeTUTh KOA(D(HUIMEHT amanTaluu OpraHm3Ma
KPYIIHOTO POTraToro CKOTa MSCHBIX MOPOJ K HHU3KUM TeMIIepaTypaM OKPYXKAIOIIeH Cpeabl.
TexHUYecKUM pe3yiabTaTOM W300pEeTeHHs SBIAETCS pa3pabOTaHHBI Ha OCHOBE IIPOBEICHHBIX
WCCIIEJOBAHUN CTOCO0, YYHUTHIBAIOIIANA OCHOBHBIE (DYHKIIMOHAIBHBIE CIIOCOOHOCTH CepIeYHOI
JICATEIILHOCTA OpPraHM3Ma JKUBOTHBIX: 4YacTOTa IyJIbCa, YacTOTa JBIXaHWsS, YaCTHBIC IOKa3aTeld
TEMIIEPATyphI TeJIa B OJIATONPUATHBIX YCIOBUAX (TEPMOHEHUTpalIbHAS 30HA).

Koadpdummentr amantanmm paBeH cyMMe OTHOMIEHWH Temreparypbl Tema Temsat | u 11
FCHCpaHI/Iﬁ K TeMIICpaTypc TCjia B 6JIaFOHpI/ISITHI)IX YCIIOBUAX, YaCTOTHI AbIXAaTCIIbHBIX I[BH)KCHHI;'I u
YaCTOTHI MyJIbCA B MUHYTY K OTOMY JK€ ITOKA3aTeIo0 MPH OJaronpuaTHEIX yCaoBUAX(Tabm. 6).

Tabmuia 6 — OrieHKa X0JI0J0YCTOWIHBOCTH repedopIcKoil u abepAMH-aHTyCCKOW TTOPOTBI

YacroTa YacroTa Koadpdu
Bospacr, Temnepartypa Temnepatypa
o o IBIXaHUS B MyJbCa B [UEHT
MECSII Bo3ayxa, C tena, C
MHUHYTY MHUHYTY ajgarnrTanuu
I'epedopackas mopoga
I 30 39,4+0,07 25,4+1,8 78,3+2,7 2,74
11 30 38,7+0,04 23,7+1,5 74,1£2.3 2,62
AOepuH - aHTyccKasl mopojia
I 30 39,1+0,05 23,3+1,2 76,8+1,9 2,71
11 30 38,4+0,03 20,1+0,9 70,8+1,7 2,51*

*5 bantbHas oyewxa, camasi evicokas — 1, m.e. Haubonree NPUCnOCoONeHHblE K X000V
OYEHUBATOMCS eOUHULEIL.

Pe3ynbraTel uccnenoBanuii mokazanu, uyrto y tenar [ m Il renepanuii mpu Temieparype
Bo3nyxa muHyc 30°C 1 MeHee MOKaszaTelud YacTOTHI JbixaHus konebmercs ot 20,1+0,9 mo 25,4+1,8
JbIXaTeIbHBIX ABWKEHUH B MHUHYTY. [lo moxasarensM TeMiepaTypbl Tela pPe3KOH pa3sHUIBl HE
HaOmoganoch. B TomoBamoM Bo3pacTe HAOMIOAAeTCs 3HAYMTENBHBINA pa30dpoc B TOKa3aTemsx
CepJCYHON JesITeIbHOCTH. JTO CBHJIETEIBCTBYET O Oojiee palUOHAIBHOH U (QYHKIHOHAIBHON
criocobHocTH cepana y mononHsika | u Il reHeparwii, aqanTHPOBAaHHBIX K HHU3KHUM TeMIIepaTypam
BO31yXxa B ycinoBusax CeepHoro Kazaxcrana.

BiusiHre HU3KO#M TemmepaTyphl BO3yXa HA YaCcTOTY JbIXaHUS U CEPACUYHOMN JESITEIbHOCTH Y
J)KUBOTHBIX Il reHepanuii B JECATUMECSIYHOM BO3pacTe IOKA3aJ0 HAa HAWMEHBIIYHO CTENEHb HX
ajanrtanuy, 4eM B | reHepanuii, y KOTOpbIX KOA(PGHUIIMEHT afanTaiy MOJIOKUTEIBHO CHIKACTCS OT
2,74 no 2,51.

BeiBoabl. TakuMm 00pa3om, 1o pe3ysibTaTaM HCCIACIOBaHMMA, MOYKHO CJ€JIaTh BBIBOJ O TOM,
yto kuMBOTHBIE | u IlreHepanmum WMEOT HaWOONBIIYIO TPHUCIIOCAONMBAEMOCTh K ITOBBIIIEHHON
TEMIIEpaType OKPYXKAIOMIEH Cpelbl, I Yero UM TpeOyeTcss MEHbIIee HalpsHKeHUE 3aIUTHBIX CHJ
opranu3Ma. Y 3THX TPYII >XKHUBOTHBIX 0OJIee COBEpIIEHHAS CHCTeMa TEePMOPETYIISAIHUHA, KOTopas
MO3BOJISIET OOJiee PAIlIOHAIBHO HUCIIONB30BaTh PECYPCH OpPraHU3Ma B XKapKyIO MOTOJy, XapaKTepHYIO
JUIS JIETHUX MECSILIEB B YCIOBUAX CeBepHOro peruona Kaszaxcrana.

[Ipu cpaBHEHWH BBIIEU3IOKCHHBIX MaHHBIX MOXKHO TPHUATA K BBIBOAY, YTO TOKAa3aTeIH
TeMIepaTypbl Teja, AbIXaTeIbHOW CUCTEMBI M CEPJCUHOM NedaTelIbHOCTH MosiofHsAka Il renepaiuuy,
MOJyYEHHOT'O OT UMIIOPTHPOBAHHOTO CKOTa MSICHOTO HAIPaBIICHUS a0epIUH-aHTYCCKOM MOPOIBI MPU
pa3BeICHNM B MHHYCOBBIX Temreparypax B ycioBusx CeepHoro Kazaxcrana ykaspIBalOT Ha
CPEJIHIOIO CTEINEeHb aIalITUPOBAHHOCTH UX OpraHU3Ma.
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[To HamuM wcciaenoBaHusIM ONTHMaTbHOU Temrepatypoit s [ u 1l renepanmu repedopackoit
n abepAauH-aHTYCKOW Topoa B ycloBusax AxmonuHckoi u CeBepo-Kazaxcranckod oOmacteid 30Ha
TEPMOHEHTPAITLHOCTH WK KOM(OPTHOH TeMreparypsl HaXOauTCs B npenenax +19-22...+27-31°C.
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TYHUIH

Maxkanana repedopn xoHe abepAWH-aHTYC TYKBIMAAPBIHBIH OPTYPMi OYBIH YpIaKTapbIHBIH
KazakcTaHHBIH CONTYCTIK aiiMarbIHBIH KOpIIaFaH OpTa TeMIleparypachblHa OeHiMienyiHe apHaiFaH
3epTTey HOTHXKeJepi OepiireH.

3eprTey HoTmkenepine cyhieHe oTwipbin, Il sxone III OybiH ypmakrapiarbl KaHyapiapIblH
KOpIIIaFaH OPTaHBIH JKOFaphl TEMIIepaTypachlHa eH KOFaphl Oeifimmeny kabinmeTi Oap, on yIIiH onap
JICHCHIH KOPFAHBIC KYIITEpiHE a3 JKYKTEMEHI KaXeT eTeli Jel KOPBITHIHIBI jKacayra OoJiajpl.
JKanyapnapabiH OyJ1 TONTapbIHAA TEPMOPETYISIIUSHBIH aHaFypIIbIM JKEeTUIIIpIIreH xyieci 6ap, Oy
KazakcTaHHBIH CONTYCTIK OHipi JKarmalbIHIA ka3 aillapblHa TOH BICTHIK aya paiblHAa OpraHU3MHIH
pecypcTapbiH THIMIIPEK MalJaianyFa MYMKIHIIIK Oepei.

Xorapeia KenTIpiIreH MONIMETTEpIli CalBICTBIPa OTHIPHIN, EKIiHII OyBIH YpHaKTapbIHBIH
JIeHE KbI3yBIHBIH, THIHBIC ally JKYHECiHiH jKoHE XKYPEeK KbI3METiHIH KOPCeTKIITepieCKepy apKbUIBI IIET
eNJIeH OKeNHeTiH eTTi ipi Kapa a0epauWH-aHryC TYKbIMBI MaJblH HOIJEH TOMEH TeMIlepaTypa
conryctik Kazakcran skarnmaiibiHna OarbIl-KyTKeHIE opTamia OediMzeny AJpEekeciH KepceTedi aemn
KOPBITHIHIBI JKacayFa Ooaibl.

bizgig 3eprreynepimi3z OoiibrHma Conryctik Kazakcrtan o0OJBICTapBIHBIH KaFdaibIHIA
repedopa xoHe abepIHH-aHI'YC TYKbIMBI MajnapbiHbiH | skoHe II OyblH ypriakTapbl YIIiH OHTaWIIbI
TeMmIeparypa, TEpMOHEHTApIBIK aliMaK HeMece Kosailnel Temmeparypa +19-22..+27-31°C meringe
001aThIHBI aHBIKTAJIBL.
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CHARACTERISTICS OF GROWTH AND DEVELOPMENT OF YOUNG KALMYK
CATTLE

ANNOTATION

One of the most important tasks of the agro-industrial complex is to find a reserve for
increasing the production of livestock products and especially beef.

To increase beef production, it is necessary to rationally use the resources of cattle breeding,
which consist primarily in the reproduction of the herd, increasing the live weight and fatness of
young cattle sold for meat.

The obtained data can be used to create highly productive factory lines and breed groups of
Kalmyk cattle with increased meat productivity, high growth intensity, milk production and better
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reproductive abilities. This, in turn, will make it possible to supply the farms of the region with high-
value breeding products for developing beef cattle breeding. It is possible to make sure that Kalmyk
cattle play an important role in the development of beef cattle breeding, based on the results of the
study.

The article presents the features of growth and development of young Kalmyk breed. The
results indicate the dynamics of growth and development of youngsters, in addition to their exterior
qualities.

Key words: the Kalmyk breed,productivity, live weight,body size,body Index,absolute growth,
average daily growth.

Introduction. The peculiarities of Kalmyk cattle were formed in conditions of year-round
pasture maintenance. The conditions of keeping and breeding of these cattle contributed to its high
endurance and strength of the constitution. And also for a long time the leading factor in the formation
and maintenance of economically useful qualities was natural selection. The Kalmyk breed has a
number of valuable technological features, such as: light calving, relatively low calves during the
suckling period and high fertilization during the short period of seasonal insemination. [1]

The coat is red and has various shades of red, usually with white markings on the head, belly
and limbs. The head is light, the horns are curved in a crescent. The nasal and horns are light in color,
the neck is fleshy, the withers are wide. The backbone is strong and thin. The skin is thick, the hair is
thick and long, has very well-developed muscles. The chest is broad, steep-edged with a muscular
middle chest. The back is smooth and wide, the loin is elongated and wide. The ribs are widely spaced
apart. The belly is round. The legs are strong with proper positioning. The udder is small. [2,3]

There is no consensus on the origin of the breed. It is assumed that either Indian cattle or an
Asian tour were used in the creation process. Usually the color of the animals is red, of various shades,
there may be a white stripe along the upper part of the trunk and a white muzzle. By the age of one
and a half years of life, bulls gain a live weight of up to 450 kilograms, while the slaughter weight is
66%, which is higher than that of some other breeds of beef cattle. Manufacturers reach a body weight
of up to 800-900 kilograms. [4,5]

In the East Kazakhstan region, farmers are now engaged in breeding Kalmyk cows. 180 heads
were purchased from one of the local agricultural firms, they were brought from the Akmola region. It
should be noted that the Kalmyk breed is exceptionally adaptable to a sharp change in climate,
tolerates both frost and heat well. In the future, the farmers of the region intend to increase their
livestock and breed a new breed. [6]

The Kalmyk breed of cattle is a breed of meat direction. Bred in Kalmykia from cattle
exported from Mongolia about 400 years ago.

Live weight of bulls — from 600 to 1100 kg, cows — from 400 to 540 kg, depending on age.
The height at the withers is 125-130 cm . The weight of calves at birth is 22-25 kg, while the daily
increase is from 800 g to 1 kg. Kalmyk cattle are of two types: precocious meat and late-ripening
meat. The first type is characterized by a lower height, a lighter backbone and a higher slaughter yield.
The slaughter yield for the breed as a whole is approximately 55-60%. The meat is juicy and high-
quality, permeated with fatty inclusions. [7,8]

Under the guidance of Academician of the Russian Academy of Sciences Gorlov I.F. (2020),
the exterior features and meat productivity of animals of the Kalmyk breed with animals of the
Mongolian breed of cattle bred in China having a common ancestor were studied and compared.
During the study, it was revealed that in terms of meat productivity, the Kalmyk and Mongolian
breeds achieve a fairly high yield of raw materials, but the Mongolian breed is somewhat inferior to
the Kalmyk breed.

As studies have shown, the productivity of bulls aged 15-16 is: the pre-slaughter weight
reaches 420 kg on average, the slaughter weight is 256 kg, the slaughter yield is 52.6%, the pulp mass
is 220.92 kg, the percentage of pulp yield is 86.3%; the thickness of the skin is 0.51 cm; the thickness
of the abdominal muscles is 8 cm; the thickness of the thigh muscles — 15 ¢cm; fat thickness: back fat
thickness — 0.9 cm; waist fat thickness — 0.9 cm; the ratio of bones and meat is — 5.65; the area of the
thick edge of the carcass is 54.67 cm?.
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When comparing young Mongolian breed at 15-16 months of age is characterized by the
following indicators: pre-slaughter weight — 390 kg, slaughter weight — 234 kg, slaughter yield —
50.1%, pulp weight — 198 kg; pulp yield - 84.8%; skin thickness is 0.35 cm; thickness of abdominal
muscles — 6 cm; thickness of thigh muscles 12 fat thickness: the thickness of the fat of the back is 0.7
cm; the thickness of the fat of the waist is 0.7 cm; the ratio of bones and meat is 4.84; the area of the
thick edge of the carcass is 40,75 cm2. Such indicators in Mongolian cattle are consistent with the
results obtained by Chinese researchers (Guan Y.P. et. al., 2012).

Animals of the Kalmyk breed demonstrate a better ratio in the structural composition of amino
acids in the blood compared with animals of the Mongolian breed. [9]

The Kalmyk cattle breed is the only meat breed in Russia. This breed of cattle is hardy,
productive, well adapted to the conditions of a sharply continental climate, unpretentious and does not
require special conditions of maintenance. It can be adapted for breeding in a variety of climatic
conditions. The breed remains well-fed both during summer droughts and during long wintering. The
weight gain reaches one kilogram per day. In winter, cows grow thick fur. Kalmyk cows graze well,
give stable gains.

Kalmyk cattle played a big role in the creation of the Kazakh white-headed breed and the best
breeding herds of Aberdeen Angus and Shorthorn breeds.

The high adaptive ability of the new meat breed "Russian Komolaya" is inherited from
Kalmyk cattle during its breeding. [10,11]

In addition, Kalmyk cows have good milk productivity. The duration of lactation in cows is
usually 8-9 months, cows can give 900-1500 kg of milk during lactation. The fat content of milk is
4.1-4.5%, milk has a very high nutritional value. The amount of milk and its nutritional value during
lactation are sufficient for the full provision and feeding of the offspring during the dairy period,
which allows you to get high-quality calf.

Milk productivity of Kalmyk cows is not high and ranges from 1000 to 1200 kg. Milk has a fat
content of 4.1 — 4.5%. But the milk of Kalmyk cows is extremely nutritious. Lactation usually lasts for
eight to nine months. [12]

In Kazakhstan, this breed has long been popular among cattle breeders.In 2012, the
Republican Chamber of the Kalmyk breed began its activity in our country. She is engaged in
accounting and registration of breeding animals in the database, coordinates breeding and breeding
work, assigns breeding status to animals and issues breeding certificates. [13]

Cows of the Kalmyk breed have a live weight from 450 to 480 kg, the best representatives of
this breed reach a live weight of 550 kg or more. Full-aged bulls-producers of the Kalmyk breed have
a live weight from 750 to 950 kg, individual bulls-record holders reach a weight of up to 1150 kg or
more.

Usually cows of the Kalmyk breed have a good reproductive the ability, calving of cows
passes without any complications, the death of newborn calves is very low, viability is very high,
young animals develop rapidly due to the biological usefulness of colostrum. Colostrum of Kalmyk
cows has high bactericidal activity and acidity.

Conditions of an industrial complex, Calmyk bulls at the age of 15 months had a live weight in
groups of 403.0-439.0 kg, carcass yield — 55.2-56.9% and slaughter yield — from 58.0- 60.2%.

Calmyk calves at the age of 15.5 months with intensive cultivation reached a live weight of
484, 18 months - 561 kg, carcass weight was 257 and 292 kg. The authors note that their meat
productivity indicators were higher in comparison with their peers of the Aberdeen Angus and
Shorthorn breeds.

The breed was originally formed in a harsh sharply continental climate. The content was
mainly pasture-nomadic. The main factor influencing the formation, development and maintenance of
useful qualities of the breed was natural selection. That is, weak individuals did not have the
opportunity to survive.

Kalmyk cattle have no analogues in the reproduction of the herd and the preservation of young
animals. [14,15]

The breed has a number of valuable features, such as easy calving (almost all cows calve
independently), protection of young animals from various external factors and adverse weather
conditions. The yield of calves ranges from 85 to 98%. Kalmyk cows are capable of producing viable
offspring for 10 -15 years. [16]
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For eight years, 48 farms from 11 regions of Kazakhstan have become members of the
Republican Chamber of the Kalmyk breed. To date, the total number of the breed in Kazakhstan is
17343 heads, of which 15172 breeding stock. [17]

According to the experts of the chamber, the main problem hindering the development of the
Kalmyk breed is the lack of breeding stock. This is a common problem for both Kazakhstan and
Russia. Few farmers sell heifers, mostly everyone tries to keep them for themselves. The remaining
problems are local in nature — cases of spreading misinformation about the breed, etc. [18]

In 2020, 2,293 heads of breeding young animals were sold, including 1142 bulls and
1151 heifers. Due to the peculiarities of breed formation, long-term natural selection, Kalmyk cattle
have a unique genetic material. Therefore, it was successfully used in breeding such meat breeds as the
Kazakh white-headed.

By breeding animals of the Kalmyk breed, taking into account their body type, it is possible to
effectively increase the meat productivity of this breed of cattle. For example, the resulting calves of
the tall type of cattle of the Kalmyk breed at the age of 16 months surpass their peers in live weight of
medium and compact types by 12.1-23.0 kg, respectively, while the increase per day increases by 5.05
and 9.95%, and the level of economic profitability of meat production increases by 6.84 and 12.85%.

The process of accumulation of adipose tissue in Kalmyk cattle. He revealed that 50-60 kg of
internal fat and no less fat in the carcass can be deposited in the body of Kalmyk cows with a live
weight of 500 kg by autumn, which allows animals to do without premises, overcome long distances,
lie down and sleep on snow or frozen ground. [19]

Harsh climatic conditions and natural selection have made Kalmyk cattle an ideal animal for
steppe, desert and semi-desert zones. They are perfectly able to “freeze” (that is, to get food from
under the snow on winter pastures). Also, cattle are able to quickly gain weight in spring and autumn,
while maintaining their weight during a long summer drought or difficult wintering. [20]

Kalmyk breed at the age of 15 months had a live weight of 384.1 and 403.0 kg, carcass yield —
55.1 and 56.2%, slaughter yield — 57.1 and 58.9%, with a level of profitability of beef production of
29.8 and 45.8%.

Calmyk bulls in the conditions of an industrial fattening complex at the age of 15 months had
a live weight of 428.7, 17 months - 493.8 kg. The increase in live weight of young animals was 1065.9
g per day. The mass of carcasses of bulls slaughtered at the age of 17 months was 272.4 kg, the yield
of carcasses was 55.1%, the slaughter yield was 58.7%.

These animals are able to create a large supply of internal and subcutaneous fat, which will be
used in winter, with a lack of food. In addition, fat in animals accumulates not only under the skin, but
also between muscles and muscle fibers, providing meat with juiciness and "marbling”. Therefore,
despite the fact that cows can eat sparse vegetation, this does not negatively affect their meat. Its taste
qualities remain consistently high. [21]

In search of food, animals are able to travel long distances, from 15 to 50 km per day. Thick
dense wool provides reliable protection from the cold. A peculiar device of the skin allows the
sebaceous glands to lubricate the hair more abundantly with fat. Therefore, they are much easier to
tolerate strong wind and precipitation. The breed is also known for its ability to protect itself well from
wolves and other predators.

The unique natural meat rapidity is an important economically useful feature of Kalmyk cattle.
So, calves already at the age of 8 months have 35-40% of dry matter in the flesh part of the carcass,
including fat — 11-16 and protein — 22-26%.

The high slaughter yield of young Kalmyk breed is noted in the work of Egizaryan A.V.
(2011). According to him, well-fed Kalmyk cattle have a slaughter yield of 62-66%. The author
believes that the meat of Kalmyk cattle meets the requirements of domestic and foreign markets.

The exterior characteristics of the breed are distinctive and recognizable. Broad chest,
muscular middle chest, straight broad back, long wide loin, wide-set ribs, well-developed musculature,
strong legs with correct posture. [22]

Materials and methods of research. The research was carried out in 2021-2023 in the
Kyzylorda region, Syrdarya district, Akzharma rural area, Maksat farm.

One of the main elements of breeding work aimed at the qualitative improvement of animals is
the proper rearing of young animals, and for this you need to know how the animal develops and how
to manage its development. Growth is understood as the process of increasing the size of the body, its
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mass, which occurs due to the accumulation of active, mainly protein substances in it. Growth is a
guantitative change in the body. When studying the growth of individual tissues and organs, linear,
volumetric and weight growth are distinguished. In the postnatal period, the growth of farm animals is
taken into account by weighing (or measuring) animals. Cattle are weighed at birth, at the age of 1, 2,
3,4,5,6,9, 12, 15, 18 and 24 months. The mass is recorded in a certain document (the journal of the
rearing of young animals).

The primary weighing of young animals takes place immediately after calving. In the future,
to control the growth and development of calves, they are weighed monthly. To avoid inaccuracies,
the average value is calculated based on the results of 2 measurements that are carried out 2 days in a
row before feeding. Today, in the arsenal of modern livestock complexes and farms there are a variety
of machines and equipment that help to make the work of herd reproduction and animal husbandry
more efficient and less time-consuming. To account for the mass of cattle, you can not do without
special scales for livestock. The main difference between such scales and platform scales is the
presence of an animal weighing mode, which allows you to accurately measure the mass of an animal,
even if it is in motion.

But even here there are its own peculiarities. When weighing, even if it is carried out on
animal scales, it is necessary to take into account daily fluctuations in weight, which can reach 15-20
kg. in an adult animal. During the control weighing, the average value is calculated based on the
results of several weighings. The most favorable time for weighing livestock is in the morning, before
feeding.

Cattle breeding is one of the promising areas of animal husbandry. In order to obtain a quick
and stable economic effect, it is important to ensure the right conditions for keeping and feeding
animals. One of the main criteria for assessing the normal development of cattle is the average daily
gain, which allows you to quickly make adjustments to the diet and other factors to obtain the desired
result.

The growth of animals is determined by the live weight and measurements. There is an
absolute and relative increase in live weight. Absolute gain is understood as an increase in live weight
or measurements of young animals for a certain period of time (day, decade, month, year), expressed
in kilograms, centimeters.

Research results. The research works were conducted in the conditions of the city of
Kyzylorda district, Syrdarya region, in the rural area of Akzharma.

Table 1 — Class composition of the KH "Maksat"

Class 2021 2022
n | % n | %
by herd
Elite-record 95 49,48 72 30,13
Elite 50 26,04 131 54,81
1st Class 47 24,48 36 15,06
Total 192 239
by cow
Elite-record 71 79,78 57 50,00
Elite 16 17,97 36 31,58
1st Class 2 2,25 21 18,42
Total 89 100 114 100

During the research, the exterior features were studied primarily, since the exterior -
constitutional type plays an important role in the selection and evaluation of beef cattle. Including the
measurement of physique, the absence of external defects and defects, compliance with the
requirements of the breed standard. In general, the Kalmyk breed is distinguished by a stocky
Constitution, meat productivity, quickness in care and rapid fertility.
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In one of the main branches of agriculture related to the breeding of farm animals for food and
raw materials, important importance is given to the control of weight parameters, which are measured
to assess the general condition and correctness of the development of livestock, its meat productivity.

It is possible to determine the mass of cattle by measurements using matrices or formulas or
by simple weighing. In the absence of special scales for cattle or the inability to weigh the animal at a
certain point in time, the live weight can be determined by the calculation method. But no matrix gives
such accurate results as special weighing devices. Weighing on animal scales is the most reliable
method of determining the live weight of cattle and other animals.

The most effective way to determine weight gain is constant weighing on special scales. Since
the weight of cows during the day can fluctuate by a significant 15-20 kg, the operation was carried
out at the same time.

The formula for the average daily rate is as follows:

Average Daily Rate = Total Room Revenue + Total Number of Rooms Sold.

Table 2 — Dynamics of live weight and average daily rate, (X£Sx)

Live weight, kg Average Daily Rate, g
0 8 month 12 month
o 10 10 10 0-8 monthes 0-12 monthes
Heifers 21,70+0,65 191,00+1,41 265+3,29 705,42+2,71 675,83+4,32
Bulls 24,40+0,78 213+3,23 312+4,11 785,83+3,31 798,89+5,12

10 bulls and 10 heifers were selected for the study. The live weight of young Kalmyk breed
was weighed using scales at birth, and at the age of 8 and 12 months, measured in the morning hours
before feeding. And at the end, the average daily rates were calculated and analyzed.

According to the above data, an increase in the live weight of both heifers and bulls can be
observed. It is characterized by improved development of cattle, good maintenance and feed provision.

The live weight of heifers at birth showed 21.70 kg, and in bulls it was 24.40 kg. At the 8th
month, the live weight of heifers increased to 191 kg, respectively, in bulls up to 213 kg. The average
daily rate from birth to 8 months in heifers showed 705.42 g, in bulls 785.83g.

At 12 months, these indicators increased in heifers to 265 kg, in bulls 312 kg. As a result, the
average daily rate in heifers was 675.83g, and in bulls 798.89g.

Measuring an animal's body is a more accurate method of studying the exterior. The
evaluation of animals by measurements makes it possible to compare them with each other. Each of
the measurements is taken at certain points of the animal's body with a measuring stick, a compass and
a measuring tape. The figures obtained by measuring animals give an idea of the quantitative
expression of the development of individual articles, but do not characterize their qualitative features
and the development of all other articles. The physique index is understood as the ratio of one
measurement to another anatomically related measurement, expressed as a percentage.

Table 3 — Body dimensions of young Kalmyk breed (X+Sx), cm

Indicators 8 month _ 12 month _
Bulls(n=10) Heifers(n=10) Bulls(n=10) Heifers(n=10)
Withers
(shoulder) 107,0+1,23 105,8+2,49 111,5+£3,15 109,6+3,24
height
Sacrum height 108,8+1,67 107,2+2,15 113,1+£2.88 112,3£2,19
Chest depth 47,6+0,96 45,9+1,41 56,1+0,47 54,8+0,96
Chest width 25,4+0,49 25,1+0,34 37,9+0,33 36,3+0,85
O(t)’]!'ﬁh‘ft'rirr‘]?(th 104,8+0,86 103,443,24 121,9+3,68 1214287
Chest girth 123,6+1,67 122,3+2.39 156,9+3.82 155,4+2.69
Pastern girth 13,4+0,19 13,1+0,13 17,5+0,27 17,3+0,32
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For an in - depth research of the exterior and constitutional features of cattle, body dimension
are calculated. The calculation of body dimensions allows the exterior features of animals to be
studied with full accuracy.

Table 3 shows the body dimensions of bulls and heifers of the Kalmyk breed, the height at the
withers of bulls in the interval of 8-12 months increased by 4.5 cm, in heifers-by 3.8 cm. The chest
depth of bulls and heifers of the Kalmyk breed increased by 8.5 cm and 8.9 cm. We see that in bulls
aged 8-12 months, the chest circumference increased by 12.5 cm, in heifers - by 11.2 cm, in bulls-by
17.1 cm, and in heifers -by 17.6 cm.

By calculating body indices, we were able to study the consistency of the physique of cattle on
the farm" Maksat", the accuracy of the ratio of body proportions.

Cattle of this breed perfectly tolerates heat and cold, quickly gains weight, and also has
offspring resistant to many diseases. Kalmyk cows have good health and are quite unpretentious in
nutrition.

Conclusion. It is possible to make sure that Kalmyk cattle play an important role in the
development of beef cattle breeding, based on the results of the study.

The live weight of heifers at birth showed 21.70 kg, and in bulls it was 24.40 kg. The average
daily rate from birth to 8 months in heifers showed 705.42 g, in bulls 785.83g.

As a result, the average daily rate in heifers was 675.83g, and in bulls 798.89g.

The height at the withers of bulls in the interval of 8-12 months increased by 4.5 cm, in
heifers-by 3.8 cm. The chest depth of bulls and heifers of the Kalmyk breed increased by 8.5 cm and
8.9 cm.

Bulls aged 8-12 months, the chest circumference increased by 12.5 cm, in heifers - by 11.2
cm, in bulls-by 17.1 cm, and in heifers -by 17.6 cm.

The exterior characteristics of the breed are distinctive and recognizable. Broad chest,
muscular middle chest, straight broad back, long wide loin, wide-set ribs, well-developed musculature,
strong legs with correct posture.
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PE3IOME

B crarbe mnpuBHIEHBI pe3yJbTAaThl HCCIENOBATENLCKOW pabOTBHl B KX «Makcat» 10
IPOAYKTUBHOCTH CKOT KJIMBILIKOM MOPObI. bbun Uccae10BaHbl SKCTEPHEPHO- KOHCTUTYLIMOHAIBHBIE
0coOeHHOCTH, OB HWCCIEOBAaHBI JKMBas Macca W B3STHl MPOMEPHI, B pe3ysbTaTe 4Yero ObLTH
aHAJIN3UPOBAHBI BBIBOBI.

B u3yueHuu pocra M pa3sBUTUM MOJIOJHSKA KAJIMBILIKOTO CKOTa Ba)KHBIMH IOKa3aTeIsIMU
SBIISIFOTCS SKCTEPhEPHBIE OCOOCHHOCTH, KUBAsi MACCa U CPEAHECYTOUHBIN MPUPOCTH TAK e MIPOMEPHI.
Ilo pe3ynprataM MpOMEPOB M KUBOW Macce OBUIM OIICHEHBI 3KCTEpPhEPHbIE OCOOEHHOCTH TEJIOK U
OBIYKOB TP POXKIEHUH U B Bo3pacTe 8 u 12 mecsiues.

B3BemmBaHue )KMBOTHBIX MTPOBOAMIIOCH MO yTpaM IMepes KOPMIIEHUEM IPH POXKIEHUH, B 8 U
12 mecsues, ans JAOTONHUTENbHON MH(pOpMaIMu ObUTH HCIOJIB30BaHBI PE3YJIbTaThl OOHUTHPOBKH.
Cpennsist )KuBasi Macca MpH POXKACHNUN TeNOK Tokazaio 21,7kr, a cpeau ObrukoB 24,4 xr. J)KuBas macca
OBIYKOB M TEJIOK C BO3PAacTOM 3aMETHO YBEIMYHMBAJIACh, YTO IMOKAa3bIBAET XOPOLIYIO YIUTAHHOCTb
JTAHHOW TIOPOJIBI, KPOME 3TOTO BIMSHUE BHEIIHBIX (PAKTOPOB, TaKHE KakK MOJTHOIEHHOE KOPMIICHHE U
XOPOIIUH YXO/ 32 MOJIOHSIKaMH.
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B pesynbrare wuccnemoBaHMS MOXHO 3aMETHTh XOPOIIYH0 JWHAMUKY JKHBOW MAacChl, H
YIy4IIEHUs] 9KCTEPhEPHBIX OCOOCHHOCTEH, YTO MOXKHO CJIeNlaTh BBIBOJ|, YTO POCT W DPa3BUTHE
MOJIOJIHSIKA KAJMBIIKOTO CKOTa B YCIOBHSX B KX «Makcar» MpoTeKaeT OTIMYHO.JTo emé pas
JIOKA3bIBACT, YTO KAJIMBII[Kas IOPOJa WIpacT TJIaBHYIO POJb HE TOJIBKO B Pa3BUTHU MSCHOTO
MPOM3BOJICTBA, TaK K€ JUIS COBEPIICHCTBOBAHHS TeHO(MOHJA MSICHBIX TIOPOJ, B IHESIX MOTYYCHUS
OoJee MPOIYKTUBHOMN M KaYECTBEHHOM TOBSIINHBI.

TYUIH

Makanana KajiMak TYKbIMBIHBIH eHiMautiri OoivbrHma "Makcat" K 3epTTey >KYMBICBIHBIH
HOTIDKeJepi kepceTinred. CBIPTKBI IKCTEPhEPIIK- KOHCTUTYIHSIIBIK €PEeKIIETIKTED, TipiJiel caaMarsl
3epTTEN/I JKOHE JICHE ONIIeMIepi allbIHIbl, HOTHKECIH/IC KOPBITHIHIBLIAP TaIIaH IbI.

Kanmak TyKeIMABI TeNepHAiH ecyl MEH AaMyblH 3epTTEyle CBIPTKbl EpEeKIIeNiKTepi, Tipi
calMarbl JKOHE OpTallla TOYIIKTIK ecyl Je MaHBI3ABl KepceTKimTep OoybIm TaObuIagbel. Omiey
HOTIDKEJIEpl MEH Tipi calMakKa ColKec, TYBUIFaH Ke3Zeri, COHBIMEH KaTap 8 jkoHe 12 ailibIK Ke3iHze
Kalapjap MeH OYKAIILIKTapAbIH CHIPTKBI €pEKIIeiKTepi OaranaH bl

JKanyapiapabl eJiey TaHSPTEHIT YaKbITTa a3bIKTaHABIPY AJABIHAA TYBUIFAH KE3JIETi, 8 )KoHe
12 aifma >Xypri3inmi, KOCBIMINA aKmapaT aiy YIIiH OOHHUTHPOBKA HOTIDKEIEpl NalJalaHbBUIIbL.
Kamapnap/plH TybUIFaHIaFsl OpTalla Tipi canmarbl 21,7 kr, an Oykanap apackidiga 24,4 Kr KepCceTTi.
JKacwiHa kapaii OyKalibIKTap MEH KamapiapblH TIpUIeH caiMarbl el1oyip ecTi, 0¥ OChl TYKBIMHBIH
JKAKCHhl a3bIKTAHYBIH, COHBIMEH KaTap CBhIPTKBl (DaKTOpJIapAblH ocepi, MbICANbI, TOIACPIiH
TOJIBIKKAH/IbI a3bIKTAHIBIPY JKOHE KAKChI KYTIll- 0ary JKaFJaiblH KOPCETE/I].

3epTTey HOTHMXKECIHIE Tipiied calMarblHBIH JKaKChl JUHAMHKACBHIH JKOHE  CBHIPTKBI
EpEeKIIeTIKTepiHiH JKaKcapraHblH Oalikayra Ooxamer, Oyn "Maxkcar" LK karmaiipiaga KamMmak
TYKBIMJIBI TOJJIEP/iH 6Cy MEH JaMybl ©T€ JKaKChl JKYpEli JIereH KOPBITBIHIBI JKacayra 0omasl. by
KaJIMaK TYKBIMBI TCK €T OHIIPICIH JaMbITy/la FaHa €MEC, COHBIMEH KaTap ©HIMJIl J)KOHE carajbl CHBIP
€TIiH aJly YIIIH €T TYKbIMJIAPbIHBIH T€HO(POHIBIH KETULAIPYIC ¢ MaHBI3Abl POJI aTKAPATHIHBIH TaFbl J1a
bit=Y; (019 (5101 B
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MN3YUYEHUE TEHETUYECKUX PECYPCOB JIbHA MACJIUYHOI'O
JIJIS1 OBECIIEYEHU S CEJIEKIIMOHHOI' O ITPOLIECCA
B YCJIOBUSAX KOCTAHAMCKOM OBJIACTU
STUDY OF THE GENETIC RESOURCES OF OILSEED FLAX TO ENSURE
THE BREEDING PROCESS IN THE CONDITIONS OF THE KOSTANAY REGION

AHHOTALUSA

B mupe HaOMI0Ma€TCS CPAaBHUTEIBHO BHICOKHI MHTEPEC K OMopa3zHooOpasuto reHo(oH 1a JIbHA
MacimyHoro. Bompocer cOopa, CcOXpaHEHHWs, W3Y4EeHUS W PAMOHAIBHOTO HCITOIB30BaHUS
T€HEeTHYECKUX PECypCOB SIBISIOTCS TOCYAapCTBEHHBIMH, CTPATETHYECKH BAXXHBIMH JUIS KaxXIOi
ctpanbl. llens pabOTBI — OLIGHUTh WMEIONIMICS TEHETHMYECKUH MaTepuall JibHA MAcCIMYHOTO B
yCIOBUSX 3acynumBoi crenu KocTaHailickoit o0MacTH TO XO3SHCTBEHHO IIEHHBIM MpPH3HAKAM U
YCTOHYMBOCTH K OCHOBHBIM OOJIE3HSIM, BBISIBUTH COPTOOOpPA3Ibl TEPCHEKTHBHBIE B KadecTBE
HWCXOAHOTO MaTepualia s NOpakThdeckoll cenexkuuu. MccnegoBaHus mnpoBoawiauch Bo II-oi
MOYBEHHO-KIMMaTHyeckoir 30He Kocranalickoit o0nactu. [luromumMk jbHa MaciaudyHoro B 2022 r.
npescTaBieH 58 coproobpasiamu. 3a CTaHIAPT MPHUHAT paroHupoBaHHBIN copT Kazap. Kommdecto
noBTopHOCTE# B ombiTe — 3. KommuectBo nmenmsinok — 174. Pasmep omnoi memsuku — 1,0 M2 Tlo
pe3yabTaTaM H3y4eHHs COPTOOOPA3IOB JbHA MAacIU4YHOTO B 2022 T'. Ha FOXKHBIX YEPHO3EMHBIX ITOYBAX
KocTranaiickoit 001acTv ycTaHOBIIEHO, YTO HanOoJee CKOPOCIIENBIMU SBJISUTACH copTa KocraHalckuii-
11, Jleryp, XKentorit — 72 cyrok, Kycranatickuii ssaraps, CnaBstann, CeBepHbId, Tpuymd — 73 cyTOK.
ITo macce 1000 cemsiH BRIAEIMIMCH cOpTOOOpa3ibl Jlunon — 7,0 r, Autopec — 7,0 r, CeTiissuok — 7,2
r, ®mu3 — 7,6 T, Ucrok — 7,0 r, Kapabansikckuii-7 — 6,6 r, Kananckuit — 7,0 v, Cubupckuit 38384 — 7,6
r, Libra — 7,0 r. 1o conepxanuro Maciia B CEMEHax JbHa BeIIENHINCH: Epycinan — 46,3%, XKenrorii —
46,1%, dpynzenen — 44,7%, Jlupuna — 44,2%, Ynan u [annuk — 43,5%, buproza — 43,6%.
BonpmmHCTBO M3yyaeMbIX COPTOOOPA3IOB JIbHA MACIUYHOTO MPOSBUIN BBICOKYIO YCTOWMYHMBOCTH K
MOPAKEHUIO PAaCTeHUH (Py3apruO30M.

ANNOTATION

There is a relatively high interest in the biodiversity of the oilseed flax gene pool in the world.
The issues of collecting, preserving, studying and rational use of genetic resources are state,
strategically important for each country. The purpose of the work is to evaluate the available genetic
material of oilseed flax in the conditions of the arid steppe of the Kostanay region by economically
valuable characteristics and resistance to major diseases, to identify promising varieties as a starting
material for practical breeding. The research was carried out in the Il-th soil and climatic zone of
Kostanay region. The nursery of oilseed flax in 2022 is represented by 58 varieties. The zoned grade
of Kazar is accepted as the standard. The number of repetitions in the experiment is 3. The number of
plots is 174. The size of one plot is 1.0 m?. According to the results of studying the varieties of oilseed
flax in 2022 on the southern chernozem soils of the Kostanay region, it was found that the most
precocious varieties were Kostanayskiy-11, Legur, Zheltyi — 72 days, Kustanayskiy yantar, Slavyachil,
Severnyi, Triumf — 73 days. By the weight of 1000 seeds Linol — 7.0 g, Antores — 7.0 g, Svetlyachok —
7.2 g, Fliz— 7.6 g, Istok — 7.0 g, Karabalykskiy-7 — 6.6 g, Kanadskiy — 7.0 g, Sibirskiy 38384 — 7.6 g,
Libra — 7.0 g were distinguished. According to the oil content in flax seeds, the following were
distinguished: Yeruslan — 46.3%, Zheltyy — 46.1%, Frunzenets — 44.7%, Lirina — 44.2%, Ulan and
Dannik — 43.5%, Biryuza — 43.6%. Most of the studied varieties of oilseed flax showed high resistance
to plant damage by fusarium.
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Knroueswle cnosa: cenogono, 1én maciuunbslii, gecemayuonHulii nepuoo, macca 1000 cemsmn,
MACTUYHOCMb, YPOAUCAUHOCTb, PY3apuo3.

Key words: gene pool, oilseed flax, growing season, weight of 1000 seeds, oil content, yield,
fusarium.

Beenenue. JIEH MaciWyHBIA — OJHAa W3 LEHHBIX CEJIbCKOXO3AMCTBEHHBIX KyinbTyp. Ilo
OMOJIOTMYECKOW IIEHHOCTH JBHAHOE Macjo 3aHMMaeT MEepBO€ MECTO CpPEAM APYIHX MHUIIEBBIX
pacTUTENIBHBIX Macesl. Pa3niuHoe COOTHOLIEHUE AKHUPHBIX KUCIOT IMO3BOJISIET UCTIONIB30BATh MAcIo s
TEXHUYECKUX U MMHUINEBBIX meneit [1-2].

PocT ypoxailHOCTH CEeNbCKOXO3MHCTBEHHBIX KYJIbTYP HEPa3pBIBHO CBSI3aH CO CIOCOOHOCTHIO
MPOTHUBOCTOSITh JEHCTBUIO (PaKTOPOB, CHUIKAIOLIMX MX MPOAYKTHBHOCTBH. Tak, 3a mocneanue 30 net
BKJIaJ CEJICKIIMH B MTOBBIIICHUE YPOXKAMHOCTH KyJIbTyp B Mupe coctasui oT 40 no 80%. Bmecte ¢ Tem
3a cyer cenekuuu u AdddepeHIpPOBAHHOTO MMOA0Opa COPTOB, AMANTHUBHBIX K KOHKPETHBIM
MOYBCHHBIM YCJIOBHSIM, MOXKHO OOECIIEUHUTh YCIOBUSI JUIi MaKCHMMaJlbHO 3(QeKTHBHOro pocra
YpO’KaHOCTH W KadecTBa JIbHOMPOXYKIMH. Hanmuune HageXHBIX COPTOB-CTAaHIAPTOB SBISETCA
BaXHEHIIINM YCIIOBHEM YCHEIIHOTO PEIIeHUs 3a/1ad, HAIpaBJIECHHBIX HA TOBBIIICHHE YCTOHYNBOCTH
CO3/IaBaEMbIX COPTOB JIbHA K HEOIAronpusaTHBIM (akropam cpenpl [3-5].

BakHyro posib B YKpPEIUICHUHM OTEYSCTBEHHOM CHIPhEBOM 0a3bl CTpaHBl MIPAaeT CEJICKIIMA,
OCHOBaHHas Ha IIUPOKOM HCIOJIH30BAHUHM TEHETHYECKOTO pa3zHooOpasus KyIbTypbl. MUpPOBBIM
COOOIIIECTBOM MTPU3HAHBI CYBEPEHHBIE IpaBa CTPaH Ha X OMOIIOTHYECKHE PECYPCHI 1 BMECTE C TEM Ha
HUX BO3JIaraeTCs OTBETCTBCHHOCTh 3a COXPaHECHHE OMOJOTHYECKOTr0 Pa3zHO0Opa3usi, MOOWIHM3AIIMIO
TeHEeTHYECKUX pecypcoB. B HacTosimee BpeMsi B CEMEHHBIX T'€HHBIX OaHKaX COXpaHSIOTCS 7,4 MITH.
00pa3IoB TepMOIUIa3Mbl, TPUMEPHO Y4 KOTOPBIX II0 OIICHKAM SBIISIOTCS CaMOCTOSTEIbHBIMH
obpasmamu ¢ ay0IMKaTaMu B HECKOIBKHMX KOJUICKIHX [6-12].

Lenb pabOTHI — OLEHUTh UMEIOMIMKCS TeHETHIECKUI MaTeprall JIbHA MAcITHMYHOTO B YCIOBHUSIX
3acynumuBoii crenu Koctanalickoit 001acTy 1Mo X03HCTBEHHO IIEHHBIM MTPH3HAKAM M YCTOMYUBOCTH K
OCHOBHBIM 0OJIE3HSM, BBISSBUTH COPTOOOPA3IIBI MEPCIICKTUBHBIC B KAYECTBE UCXOJAHOTO MaTepHaa s
MPaKTUYECKON CENEKIUH.

Marepuansl " MeTOIbI HCCJIeIOBAHUS. [Tonessie CTaIOHapPbI
TOO «CenbcKOXO3SIIICTBEHHAsI OIBITHASI CTaHIUS «3apedHoe» Haxonsarcss Onm3 ropoma Kocranait
(c. 3apeunoe, Kocranaiickuii paiion, Kocranaiickas o0iacte), koopawHaTtel — 53°12'51" c.ur,
63°37'28" B.1. UccnenoBanusa npoogminch Bo 11-oif mouBeHHO-KIuMaTH4eckoil 30He Kocranalickoit
obnactu.

[Ipu cozmaHny HOBBIX COPTOB HEOOXOIMMO YUUTHIBATh KaK MOTOAHBIE YCIOBHS TOM 30HBI, IS
KOTOpOW CO3Jal0TCS COpPTa, TaK M HAIIPaBIIEHUS UCIOJNB30BAHUSA JAHHOTO COpTa, a UCXOMAS U3 3TOTO,
MPOU3BOANTE IMOWCK HWCTOYHHUKOB XO3SIMICTBEHHO IIEHHBIX MPH3HAKOB IS TIPUBJICUEHUS HUX B
ckpemuBanus [13]. 3a Becernne Mecsipr 2022 1. TOJIBKO B Mae cyMMa 0caakoB (53,4 MM) mpeBbicrIa
MHorosietHre 36,0 MM. B mMapTe u ampesne cymMMa OcaJKoOB yCTynajla cpeiHeMHorojieTHe Ha 1,4 u
20,2 MM cooTBeTcTBeHHO (Win Ha 9,3 u 72,6%). 3a uroHb ocankoB Bbimaino 21,1 MM, gro B 1,6 pasza
MEHBIIIe CPeTHEMHOTOJIETHEH HOPMBIL. B MioJe jke 1o BceM JieKaaaM MecsIia OTMEYaeTCs PEBhIIICHUE
HaJ CpPeIHEMHOTrOJIETHUMHU 3HAUYEHUSMHU U B IIeJIOM 3a Mecall — 81,2 MM, 4TO BbIII€ MHOTOJIETHHUX
JaHHBIX B 1,5 pas3a, T.e. MpOSBUJICS «HIOJIBCKHA MaKCUMYyM» OCaJKOB, KOTODPBIH CHU3WI
TEMIIEPAaTypHBIA CTPECC y JIbHA MACIMYHOTO W CIHOCOOCTBOBAN JalbHEHWIIEMY HOPMAaILHOMY
pasButHio (Tabmura 1).

Tabmuua 1 — CpegHemecsiyHas TeMIiepaTypa BO3ayXa U 0CaAKH B nepuoj Bererauu 2022 r.

Temmnepatypa, °C Ocanxu, MM
Mecsnn
¢axr. HOpMa | OTKJIOHEHHE ¢axr. HOpMa | OTKJIOHEHHE

Anpens 9,8 5,3 +4,5 5,8 26,0 -20,2

Mait 13,7 13,7 — 53,4 36,0 +17,4
Wronb 18,6 20,0 -1,4 21,1 35,0 -13,9
Wrons 21,6 20,9 +0,7 81,2 56,0 +25,2
ABrycr 20,1 18,9 +1,2 15,0 35,0 -20,0

Cents16ps (I nexazna) 15,8 15,2 +0,6 45 10,0 -5,5
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B I u II nexanax aBrycra ocaakoB Bbinano 1,3 u 3,7 MM COOTBETCTBEHHO, 5T0 B 12,3 u 5,3 paza
MEHBIIIe CPETHEMHOTOJIETHUX 3HAYeHHMIA; B TpeThel Aekane — 10 MM, 4To paBHO MHOTOJIETHEH HOpME.
B I nexanme ceHTs0ps ocankoB BhIMaNo 4,5 MM, MeHbIIe HOPMBI B 2,2 pa3za. Beretammst n3ygaembIx
COPTOOOPA3LOB JbHA MACIUYHOTO K STOMY BpeMeHH ObL1a B OCHOBHOM 3aBepIIeHa, Malloe KOJTUIECTBO
0CaJIKOB MPAaKTUYECKN HE OKA3aJI0 BIMSHUS HAa UX YPOXKaHHOCTb.

CpenHeMecsuHass TemIieparypa Mas W HMIOHS OblJlJa Ha YPOBHE CpeAHEW KIMMAaTHIeCKOU
HOPMBI, a B MIOJIE ¥ aBTyCTE HECKOJIBKO TeIJIed MHOTOJIETHHX 3HA4YEHHUH, cOOTBeTCTBeHHO Ha 0,7 M
1,2°C. Xopomias Binaro3apsiika TPeThei IeKaabl Mas CIoCOOCTBOBAIA MOSBICHUIO XOPOIINX BCXOAOB,
KOTOpBIE Jalli CTapT MOIIMHOMY pa3BUTHIO PACTeHHWH, YTO CHOCOOCTBOBAIIO CHIKEHHIO
OTPHUIATETFHOTO BIHMSHUS HIOHHCKOTO TEMIIEPATYPHOTO CTpecca, a UIOIbCKUE OCAIKH B JATbHEUIIeM
MIO3BOJIMJIM UM ITOJTHOLIEHHO Pa3BHBATHCSL.

B nemom BeretanmonHbIi mepruoa 2022 r. MOKHO CUATATh OTHOCUTEIHHO OJIarONpHUSTHBIM.

[InTOMHUK JTbHA MacIMYHOTO B OTYETHOM TOAY IpencTaBiieH 58 coprooOpasuamu. Bee oHm
SBJISIFOTCS YaCThIO MHPOBOHM KOJUIEKLIMH W MPHUHAAJIEKAT K POCCHICKOM, KaHAaJCKOH, YKpPAaUHCKOH U
T.A. ceiekuuu. OTeuecTBEHHAs CeNeKUUs NpeacTaBieHa 7 copramu: KycraHaiickuili sHTapb,
Kocranaiickmuit-5, Kazap, Kocramaiickuii-11, Wneny, Crmapsami, AnTeH. 3a cTaHmapT OBLT B3AT
paiionupoBanHbIi copt Kazap, koTopblil pacnionaraincs uepes Kaxabie 9 coproodpasnos. KomudectBo
noBTOpHOCTEH B omnbITe — 3. Konuuectro nenstHok — 174. Pazmep oxgnoit nemstaku — 1,0 M.

[Ipu mpoBenernn ¢GEHOJOTHYECKAX HAOMIONEHWH TIO0 JIBHY MACIHYHOMY OTMEYaiH
crenyromue Gpa3bl pa3BUTHSL:

Bexoner: a) 10%; 6) 75%.
Enouka: a) 10%; 6) 75%.
Bbyronmzanus: a) 10%; 6) 75%.
IBetenue: a) 10%; 6) 75%.

. Cospesanue: a) 10%; 0) 75%.

OnspIT 3aKIaAbIBAICA MO TePOMIUIHOMY Tapy. 3aKphITHE BIArH MPOW3BOAMIOCH IO Mepe
JOCTIDKEHHS (U3UYECKOW CIeJIOCTH TOoYBBI Bpamatomed Ooponoii (BL/I-12), He Hapymaromei
MyJbuUpyommii cioii. [loceB MUTOMHMKA JIbHA MaciWMYHOTO Tpou3BeleH 13 Mmas, BpydHylo, Ha
rryouny 3-4 cm. Hopma BriceBa cemsiH — 6,0-6,5 miH. Bex. cemsia/ra. B Teuenue Bereranuu 3-4 pasza
MPOBOAWJINCH TIPOTIONIKA W PHIXJIIEHHE MEXAYpSIuid. B TepHoa MONHBIX BCXOAOB MPOWU3BOAMIACH
00paboTKa MOCEBOB JIbHA MaciIW4HOro repounuaoM @rwosunan dopre (0,75 n/ra) miast yHUUTOKESHUS
MIPOCOBUJIHBIX COPHSIKOB. YOOpKa BBITIONHSUIACH Bpy4Hyr0. OOMOJIOT CHOIIOB TIPOBOJMIA Ha
CEJICKIIMOHHOW CHOITOBOW MOJIOTHIIKE.

PesyabTaTel  ucciaemnoBanusi. OAHUM HW3  BaKHEWIMX  (akTOpoB  (QOPMUPOBAHHS
NPOJYKTHBHOCTH JIbHA MACIUYHOTO SIBJISIETCSl CIIOCOOHOCTh PACTEHHH MOJTHOIGHHO MPOXOJIUTH BCE
(henomornveckue (aspl, YTO B JNaJbHEWIIEM BIHUSAET Ha YPOXKAWHOCTh KYyIbTYpPHl M KadecTBO
npoayknud. Hadano ¢enomornyecknx (a3 M MX MPOJOIDKUTENHHOCTh B 3HAYMTENHHOW CTENEHH
3aBUCHUT OT COPTOBBIX OCOOCHHOCTEMH, a TAKXKE BIHMSIHUS TIOTO/IHBIX YCIIOBHI BETETAIIMOHHOTO MEpUOoIa
[14]. IIpu mpoBeneHun (EHONOTUUECKUX HAOIIOJICHHUN IO MPOIOKUATEIBHOCTA BETETAIIHOHHOTO
MEPUO/Ia BHIIEIIINCH CIEIyIOIIne copTooOpasIpl, Kak Haubonee ckopocnenbie: Kocranatickmii-11,
Jleryp, Kenteiit — 72 cyrok, CnaBsumin, Kycranaiickuii ssHtapb, CeBepHsiid, Tpuymd — 73 cyTok, y
copra-cragiapta Kazap on cocraBui 74 cyTok (Tabnuma 2).

arwdE

Tabnuna 2 — OcHOBHBIE X035IIICTBEHHBIE TPU3HAKN COPTOOOPA3IIOB JIbHA MacIu4Horo, 2022 1.

BererannoHHusbIii MacnuuyHocTs, | YpoxaiHocTth, | Macca 1000
Coproo0pazen 0
MePUO/I, CYTKH % /ra CEeMsH, T
1 2 3 4 5

Kaszap (St) 74 40,7 17,0 6,5
OcesH 74 39,4 20,0 6,4
CrnaBsunn 73 42,7 18,0 6,8
Jleryp 72 41,5 20,0 5,4
Ynaun 74 43,5 18,0 6,6
Kenteri 72 46,1 10,0 6,6
Agatsha 74 42,0 16,0 6,0
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1 2 3 4 5
Cropripu3 74 42,6 17,0 6,0
Uctok 75 475 10,0 7,0
Aticoepr 75 42,2 21,0 6,4
Dz 75 423 18,0 7,6
Buproza 75 43,6 16,0 6,4
Pyueex 75 43,2 10,0 6,2
HeOecHpblit 75 414 18,0 5,8
ATBIH 75 42,8 24,0 6,8
®pyH3eHen 75 44,7 18,0 6,2
Kpokyc 75 43,2 12,0 6,0
CBETIITYOK 74 29,6 20,0 5,8
Kunensckuii 75 38,7 20,0 6,0
Jlanuk 82 43,5 10,0 5,8
Lirina 82 44,2 10,0 6,2
Scorpio 81 42,7 10,0 5,8
Camror 81 43,2 10,0 6,6
Jlupuna 74 44,2 18,0 6,4

[Ipu BoO3menBIBaHHMM JbHA Ha MacjoCe€MEeHa JOCTaTOYHO CpEeAHEW BBICOTHI PACTEHH, B
npenenax 45-60 cm. [lpu ABOWHOM WCHOIB30BaHWM HA CEMEHA M BOJIOKHO HEOOXOAMMO CO37aBaTh
CopTa JIbHa C BBICOTOW pacTeHud oT 65 cM u Bbime. [y 3ToW 1enn HeoOXOMUMO TPHUBIIEKATH B
CKPELIMBAaHUSI BBICOKOPOCIBIE cOpTooOpasiel [15]. B ombiTe BBICOKOPOCTBIME COpTOOOpa3aMu
spisitorcsi:  Agatha, Libra, Aiicoepr, Ocesin, HeOechbiif, buprosza, Jlunon, Ceernsuyok, Cokod,
Tpuymd, Kpokyc, Kocramaiickuii-11, Jluryp, VYman, Xentsiii, BHUHWMK 620, Cropmpus,
Ucnskynsckuit, ®pynsenen, Mcrpy, Kapabansikckuii-7, CeBeprsrii, Buzon, ®nu3, Cubupckuit 38854,
Pyueék, Kocranaiickuii-5, Epycman, Cernsuox, Cepnent, Pagyra, Okyc, bpecrtckuit, Hwunun,
Hannnk, Cubupckuit 38384, Kananckuii, Camor, Rinota, Crnassumi, Valita, Gyreg, Taurus, Scorpio —
OHM BBILIE KOHTPOJIS Ha 2-14 cM, pHu BBICOTE copTa-cTaHAapTa — 36 cM.

[Noces, mmu arpoduToIeHO3 JIbHA MACIMYHOTO MPECTABISIET COO0H COBOKYITHOCTh PACTEHHIA,
KOTOpbIE pa3iHyaroTcs MEXIy co0O0il MO BBICOTE, TONIIMHE CTEOJIs, YHCIy KOpOOOUEeK B COIBETHH,
CTETICHH TMOopaxKeHus Oone3HsMU U T.1. [16]. OgHUM K3 MOKa3aTenei, Mo KOTOPHIM BBIIEISIOT COPT,
SBIISIETCSl KOJIMYECTBO CEMsIH B KopoOouke. 1o pe3ynbraraM uccienoBaHnui BEICOKOH 03epHEHHOCTHIO
B ombiTe 00nanaT copra: CesepHbiid, AuTtapec, Epycnan, Onyc, Gyreg, OceaH — ¢ KOJIWYECTBOM
ceMsH B ofHOH Kopobouke 9-10 mit. (y copra-cranmapra Kazap — 8 cemsin).

ITo xkpymHocTH (Macca 1000 cemsiH) BeIAenHIUCH copTooOpasiel: @nu3 u Cubupckuii 38384 —
7,6 t, Ceetiisiuok — 7,2 1, JIunon, Ucrok, Kananckuii, Libra u Aarapec — 7,0 r, AnteiH u CraBs4un —
6,8 1, Kocranaiickmii-11, Ynan, XKenrerit, Kapabansikckuii-7, Camtot, Hinota, Bingo u Taurus — 6,6 T
(y copra-crannapra — 6,5 ).

OCHOBHOI 1IeNbI0 CENEKIMN JIbHa MAacCIMYHOTO OCTaeTcs CO3[aHHEe COPTOB C BBICOKOH
YpOXKaliHOCTBIO M KauecTBOM ceMsH. OJHAKO CEeNEKIUs Ha BHICOKYIO YPOXKAHOCTh 3aTpyJHEHa H3-3a
CIIO)KHOI'O XapakTepa »3TOro IpH3HaKa. YPOXXKaHHOCTh — MHOTO3HAYHBI NPU3HAK, KOTOPBI
HacJIeyeTcs TIOJUTEHHO U 3aBUCHUT OT YCIOBHI oKpyxaromiei cpeasl [17]. Io ypoxaitnoctu B 2022 .
BbIIeTMIIMCEH copTa: AnteiH — 24,0 1/ra; Alicoepr — 21,0 w/ra; Jleryp, Cemiisuok u Kunenbckuii — 1mo
20,0 w/ra; Cnapstumn, ®nu3, bpectckuit u Jlupuna — mo 18,0 1/ra, oHM TPEBBICHIN COPT-CTaHAAPT
Kazap na 1,0-7,0 w/ra.

[To coneprxaHuio Maciia B ceMeHax BbiAeamnuchk: Mcrok — 47,5%, Epycnan — 46,3%, Xenrsrii
—46,1%, y copra-cTanaapTa MaciIu4HOCTh coctaBmia 40,7%.

OnHo¥ M3 TTIaBHBIX NPUYMH, CHIDKAIOMIMX YPOXKAaHHOCTh CEMSH MAaciIHMYHOTO JIbHA, SBISIETCS
mopakeHne ero OonesHsMu. B permoHe, Tae BO3ACHBIBAeTCA JIEH MACITUYHBINA, OCHOBHBIM
npeoOajaomuM BUAIOM Ooie3Hed sBisieTcss Qyszapuo3Hoe yBsiianue. McrouHukoM Qy3apro3HOH
UH(EKIMK SBISIOTCS I0YBA, PACTHUTEIbHBIC OCTATKM OONBHBIX pacTeHMd u cemeHa [18-20].

104



ISSN 2305-9397. FbuibiM )#coHe 6intim. 2023. N° 2-1 (71)

Konzip xan ynueepcumeminin 60 J#coliiObl2blna APHAIZAH OACHLIBIM

YcToiunBOCTh K (Py3apu3HOMY YBSIAAHHIO OMPEACIUIach TOJCUYSTOM PACTEHHI TOCIE BCXOIOB U
nepe yoopkoi Ha HHPHUIMPOBAHHOM ydacTke (Tabnuia 3).

Tabnuna 3 — YcToiuuBEIe COpTa JIbHA MACIUYHOTO K OCHOBHBIM Oo0Jie3HsM, 2022 .

CoprooGpaser qDYSfPHOSHUOG yBsIaHUE CoprooGpaser ®y3?p1/103Hvoe yBsIIaHHE
YCTOWYMBBIH cpenHe YCTOMUYMBBIT cpenHe
Agatha + OpyH3eHen +
Ocean + Kenterit +
HebGecHbrit + Kunensckuit 2000 +
buproza + AHTapec +
Jlunon + buzon +
CeBepHblit + Pydeex +
Libra + BHHMHNMK 620 +
Kocranaiickmii-5 + Aiicoepr +
Jleryp + Gyreg
CBeTis90K + Wnpwa +
Cropripu3 + Uctpy +
Coxkoun + Kocranaiickmii-11 +
Tpuymd + CrnaBsrann +
Kpokyc + Ynau +
Hctok + Valuta +
Cubupckwuii 38854 + CeBepHBIii +
Ucunbkynabckuit + Kaszap +
Rinota + AnThIH +

Cpenu m3y4aeMbIX COPTOOOpa3lOB JbHA MACIMYHOTO CPETHEYCTOMUUBBIMH K (hy3apHO3y
OKazajuch Takue copta, kak WMcmnbkynbckuii, Kuaensckuit 2000, Mneuya, Crnasumn, Kazap, Ocean,
Tpuymd, Ucrok, Anrapec, Kocranaiickuii-5.

3akawuenue. [lo pesynbraTam H3y4eHHS COPTOOOpPA3IOB JbHAa Maciau4Horo B 2022 r. Ha
IOXKHBIX YepHO3eMHbIX MmouBax Kocranaiickoil 00macTu yCcTaHOBIIEHO, YTO HanOoJIee CKOPOCHEIBIMU
obun copra Kocranaiickmii-11, Jleryp, Xenteiii — 72 cyrtok, Kycranaiickuil siaTaps, Cnassiuui,
Cesepnbiii, Tpuymp — 73 cytok. B kauecTBe BBICOKOpOCIBIX MposiBianch copta Ocean, Agatsha,
Kenteiii, Cropnpus, Jlunon, Libra, Gyreg, buproza, Uctpy, Onyc, [Januk. Bricokoil 03epHEHHOCTBIO
OTIMYMIUCH cOpTa JbHa MacinuaHoro CesepHelid, AHTapec, Epycnan, Omyc, Gyreg, Ocean — no 9-10
ceMsiH B oaHOM kopoOouke. ITo macce 1000 cemsH BwiAenuIHch copTooOpasisl Jlunon — 7,0 T,
Anrtopec — 7,0 r, Ceemistuok — 7,2 r, ®mu3z — 7,6 , Uctok — 7,0 r, Kapabanbikckuii-7 — 6,6 T,
Kananckuit — 7,0 v, Cubupckuii 38384 — 7,6 r, Libra — 7,0 r. Ilo comepxaHnio Maciia B CEMEHaXx JIbHA
BhLIeMIIMCh: Epycnan — 46,3%, Xenteiii — 46,1%, ®pynsenen — 44,7%, Jlupuna — 44,2%, Yian u
Hannuk — 43,5%, buproza — 43,6%. Y copra-cranmapta Kazap macimunocts coctaBuina 40,7%.
BonbmMHCTBO M3y4aeMBIX COPTOOOPA3IOB JIbHA MACIWYHOTO IMPOSBHIM BBICOKYIO YCTOHYMBOCTH K
MOPaKeHUIO PacTeHUH (py3apruo3om.

Baarogapuoctu. Ctarhsi MOArOTOBJIEHA B paMKaxX MPOrPaMMHO-IENIEBOr0 (pHHAHCHPOBAHHUS
MCX PK na 2021-2023 rogsl mo Hay4HO-TeXHHUYeCKOW mnporpamme «l3ydeHune u obecneueHue
XpaHEeHHUs1, ONOJIHEHUE, BOCIIPOU3BOICTBO U 3 (EKTUBHOTO MCIIOIb30BAHUS TEHETHUECKUX PECYPCOB
CENIbCKOXO3SIICTBEHHBIX pacTeHWd Juisi oOecmedeHHsl cenekmuoHHoro mpormecca» (MPH —
BR10765017).

CIHIUCOK JIMTEPATYPBI
1. bpaxuukoB, B.H. Pesymerarsl cemekmumm nbHa Maciaumaaoro B Ilemsenckom HUMCX
[Texcr] / B.H. Bpaxnukos [u np.] / B kaure: CoBpeMeHHOE COCTOSIHUE, MTPOOJIEMBI U TTEPCIIEKTUBBI

pasBuTua arpapHoii Hayk. Marepuansl Il  MexnyHaponHold Hay4yHOH KOH(EpeHUUH. —
Cumdeporoins, 2018. — C.113-114.
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cneranuctos. — Kpacuoaap, 2013. — C.16-19.
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14. Ilepmaxos, A.lIO. IIpogyKTHBHOCTE COpPTOB JIbHA MAacIM4YHOrO B ycioBHAX (CeBepHOro
3aypanbs [Teker] / AXO. Ilepmakos [u ap.] / B coopauke: THHOBaIMOHHBIE TEXHOJIOTHH B MIOJICBOM
W JIGKOpaTHBHOM pacteHueBojcTBe. COopHuk crateld mo Matepuaigam Il Bcepoccuiickoit
(HauMoOHATEHON) HAyYHO-TIpaKTHYeCcKO# KoHpepennuun. — Kypran, 2019. — C.206-2009.

15. Kazapun, B.®. VcxonHblii MaTepuan JIbHa MACIMYHOIO AJI CEJIEKUUU B YCIOBHSX
Camapckoro 3aBoimkbs [Tekcr] / B.®. Kazapun [u ap.] // MextyHapoaHbIl )KypHAJI TYMaHUTapHBIX U
€CTeCTBeHHBIX Hayk. — HoBocuOupck. — Nel12. — 2017. — C.96-100.

16. Konoros, A.Il. Bimssaue copra u abmotndeckux ycioBuid Ha maccy 1000 cemsH nmpHa
macimuHoro [Tekct] / A.Il. KonoroB [u np.] // Teopus u npakTuka MupoBoii Hayku. — ExatepunOypr.
— Ne4. —2019. — C.39-42.

17. Macnunckasd, M.E. AHanu3 Koppemisiiuu MeXAy NIEMEHTaMH IpPOAYKTUBHOCTH
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cenekuus B benapycu. — onuno. — Ne47, — 2011, — C.266-274.

18. Kypunosa, J[.A. 3ammra TOCEBOB MAacIMYHOTO JIbHA OT (Qy3apHo3a B YCJIOBHSIX
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TYWUIH

OneMzie Maiijbl 3BIFBIP TeHO(QOHABIHBIH ON0aTyaHTYPIIUIITiHE CANBICTHIPMAIIBl TYPAE JKOFaphI
KBI3BIFYIIBUTBIK Oap. ['eHeTHKaNIbIK pecypcTapibl KUHAY, caKTay, 3epTTey KoHE YTHIMIbI Haliganany
Mocenesepi op €1 YIIH MEMIIEKETTIK, CTPaTeTHsIbIK MaHBI3ABl OONbIN TadbuTambl. JKYMBICTHIH
Makcatbl — KocTaHaii oOJBICBIHBIH KypFaK Jana >KarJaiblHIa Malibl 3bIFBIPABIH Konga Oap
TCHETHKAJIBIK MaTepUablH 3KOHOMHUKANBIK KYHABI O€Nrijiepi MeH HeTi3ri aypynapra Te3iMAiiiri
OolipIHINA Oaramnay, MPAKTUKAIBIK CENIEKIMs YIIiH OacTarKpl MaTeprall PeTiH/Ie MePCIeKTHBAIBI COPT
yirinepin anbiktay. 3eprreynep Kocrtanait oOmbIchiHBIH || TOMBIpak-KIMMATTHIK —alMarbIHIA
Kyprizinai. Maitner 3eirbip uromuuri 2022 k. 58 copr yariciMeHn ycwiHbUIFaH. CTaHIapT peTiHae
Kazap aymanmacTslpbuiran copThl KaObuiganapl. Toxipubeneri kKaitananynap canel — 3. Yyackelep
caubl — 174. Bip yuackenin memmepi — 1,0 mM°. 2022 x. KocraHaii OGIBICHIHBIH OHTYCTIK Kapa
TOTBIPaKTApbIHAa MAaMIIbl 3BIFBIP COPTTAPBIH 3epTTey HoTwkenepi OolbiHma Kocranaiickmii-11,
Jleryp, XKenterit — 72 toynik, Kycranaiickuii stutaps, Cnasstami, CeepHblid, Tpuymd — 73 Toymik
copTTapsl eH epTe miceTiHi aHbIKTanabl. 1000 TyKbIMHBIH canmmarbl 6oiibiamra Jluaon — 7,0 T, AHTOpEC
- 17,0, Ceiistuok — 7,2 r, @3 — 7,6 T, Ucrok — 7,0 T, Kapabansikckuii-7 — 6,6 r, Kanagckuit — 7,0
r, Cubupckuii 38384 — 7,6 r, Libra — 7,0 T coprrapsl OeJiHai. 3bIFbIP TYKbIMBIHAAFBl MaiIbIH
meduepi OoibiHIIa: Epycnan — 46,3%, Kentsiit — 46,1%, ®pynszenen — 44,7%, Jlupuna — 44,2%,
Vnan n Jlannuk — 43,5%, buproza — 43,6% aHbIKTanapl. 3epTTENTE€H Mailiibl 3bIFBIP COPTTAPBIHBIH
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W3YYEHUE COPTOB AAPOBOM IMINEHUIbI U IBHA MACJIMYHOI'O 115
BO3JIEJIBIBAHUS B OPTAHUYECKOM 3EMJIEJIEJIMA KOCTAHAMCKOM OBJIACTH
STUDY OF VARIETIES OF SPRING WHEAT AND OILSEED FLAX
FOR CULTIVATION IN ORGANIC FARMING OF KOSTANAY REGION

AHHOTALNUSA

AKTHUBHOE pa3BUTHE OpraHuyeckoro emienenus B Kazaxcrane cTaBuT 3a/auu NPaBHIBHOTO
nog0opa CeabCKOXO3HCTBEHHBIX KYJBTYP W COPTOB Ui Bo3jaeibiBaHusA. Llenpto paboTel sBisieTcs
nox0op COPTOB SPOBOM TMIIEHMIBI M JbHA MACIWYHOIO, XOPOIIO KOHKYPHUPYIOIIUX C COPHOM
pPacTUTENLHOCTBI0O M 0OoJiee YCTOMYMBBIX K BpEIUTENSIM W OOJNE3HSAM Ha FOKHBIX YepHO3eMax
Ceseproro Kazaxcrana 0Oe3 mpuMeHEHHMs XUMHUYECKHX cpeAcTB. B ycioBusix 2021 1. B ombiTe
U3y4YaIuch 5 COPTOB sipoBoi mineHuilsl — Jlrobara 5, Uensba 75, Jlukamepo, Omckas 41, AliHa u
2 copra jpHa MaciaumuHoro — Kazap u Kocranaiickuii-11. Ilo pesynbratam uccinemoBanuii 2021 r.
OBUTH 0TOOpaHbI BhIJENUBIIHECS copTa, U B 2022 r. mponutk u3ydeHne 6 COPTOB SPOBOM MIICHUITBI
(JIroGaBa 5, Yensda 75, Jlukamepo, Ypanocubupckas, Anadyra u AifHa) 1 2 copTa JibHa MacJIM4HOTrO
(Anteta m Kocranabickmii-11). B 2021 1. camas BBICOKas ypoKaifHOCTH HaOJIfOganach y copTa
Jlukamepo (6,92 wra), B 2022 r. — y copra Anabyra (36,8 w/ra). ¥ apHa maciaumyHoro B 2021 .
TyqmnM okasaiics copt Kaszap ¢ ypoxaitHocteio 7,4 w/ra, B 2022 1. BbLAENWICA COPT ANTHIH —
3,6 1/ra. [lo moka3zarensM MPOJAYKTUBHOCTH W KadecTBa CEMSH WMEIOT XOPOIIYIO MEPCHEKTHBY IS
BBIPAIIMBAHNS 110 OPTAaHMYECKOW TEXHOJOTHHM OTEYEeCTBEHHBIE COpPTa SPOBOM MIIEHUIBI — AlHA U
Jlro6aBa 5. HoBBII OTE€UECTBEHHBIH COPT JIbHA MACIMYHOTO AJITHIH UMEJ XOPOLIYI0 YPOXKaHHOCTh U
YCTOHYHMBOCTh K BPEIUTENSIM, YTO OCOOEHHO BaXKHO MPH OTKa3e OT XMMHYECKUX CPEICTB 3aIIUThHI
pacTeHni B OPraHNIeCKOM 3eMIIE IENNN.
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ANNOTATION

The active development of organic farming in Kazakhstan sets the task of the correct selection
of crops and varieties for cultivation. The aim of the work is to select varieties of spring wheat and
oilseed flax that compete well with weeds and are more resistant to pests and diseases in the southern
chernozems of Northern Kazakhstan without the use of chemicals. In the conditions of 2021,
5 varieties of spring wheat were studied in the experiment — Lyubava 5, Chelyaba 75, Likamero,
Omskaya 41, Aina and 2 varieties of oilseed flax — Kazar and Kostanayskii-11. According to the
results of research in 2021 the selected varieties were selected, and in 2022 6 varieties of spring wheat
(Lyubava 5, Chelyaba 75, Likamero, Uralosibirskaya, Alabuga and Aina) and 2 varieties of oilseed
flax (Altyn and Kostanayskii-11) were studied. In 2021, the highest yield was observed in the
Likamero variety (6.92 c/ha), in 2022 — in the Alabuga variety (36.8 c/ha). In 2021, the Kazar variety
with a yield of 7.4 c/ha turned out to be the best for oilseed flax, in 2022 the Altyn variety stood out —
3.6 c/ha. In terms of productivity and seed quality, domestic varieties of spring wheat — Aina and
Lubava 5 — have a good prospect for growing using organic technology. The new domestic variety of
oilseed flax Altyn had good yields and resistance to pests, which is especially important when
abandoning chemical plant protection products in organic farming.

Knrwoueenie cnoesa: opeaHuvyeckoe 36MJZ€0€JZM€, copm, Apoeas nuieHuya, NEH MCZCJZM'-IHbllZ,
ypoofcazlnocmb, Kaiyecmeo CeMAH.
Key words: organic farming, variety, spring wheat, oilseed flax, yield, seed quality.

Beenenmne. [l BbIBOA PaCTEHUEBOJACTBA Ha 0ojiee BBHICOKMI YPOBEHb B KadeCTBE Ba)KHOTO
3BEHA CEJIbCKOXO3SHCTBEHHOIO MPOU3BOJACTBA HEOOX0OUMa AajbHEHINasi TUBEPCUPHUKALUSA OTPACIH
NyTeM [OpPUMEHEHUS IPHEMOB OPTaHMYECKOro 3eMJie/leiusi W DKOJOTHYECKoro moadopa
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYP K YCIOBHAM 30HBI BO3fenbiBaHus. (OCHOBHOW NPUHIUI
OPraHHUYECKOTO 3eMJIE/ICIINS — UCIIOJIb30BaHNE OMOJIOrM3UPOBAaHHBIX TEXHOJIOTHM, KOTOPBIE HAPSLy C
MOBBIILICHAEM YPOKAaHOCTH TMOJIEBBIX KYJIBTYp arpoiaHamadToB, CIOCOOCTBYIOT YIyYIIEHHIO
(HU3UKO-XUMHYECKUX U OMOJIOTMYECKUX MoKa3aresneid moussl [1-5].

[loBbicUTE ~ MOXOZHOCTH  OPraHWYECKOTO  3€MJIENENHsS  MOXKET  HCIIOJIb30BaHHE
CHELMAIN3UPOBAHHBIX COPTOB MAJISI OPTaHMYECKOrO 3eMIICHENUsi, TaKue copTra CHOCOOHBI Ooisee
3¢ (GEKTHBHO MCIIOIB30BATH UMEIOIINECS B TIOYBE MTUTATEIbHBIE 371eMeHTHI [6-10].

[Tmennna — ocHOBHAsI 3epHOBAsi KyJIbTYpa, MIPOM3BOJACTBO KOTOPOH ONpEAEssieT SKOHOMHKY
peruoHa, re oHa Bo3zaeibiBacTcsl. BaxuelmmmMu akropamu, BIMSIOMIMMHI Ha ITOKa3aTeIN KayecTBa
3epHa, OTHOCSTCSI 0COOCHHOCTH COpPTa, YCIIOBHUS BO3/IENbIBaH s, cOOpa ypoxkas u apyrue [11-13].

Copta 3€epHOBBIX, TIPUTOAHBIE I OPraHMYECKOTO 3eMJIeNenHsl, JOJDKHBI 00JanaTh
COOTBETCTBYIOIIMMH CEJIbCKOXO3SIMCTBEHHBIMU XapaKTEePUCTUKAMH, T.€. BBICOKOH CIIOCOOHOCTBIO
KOHKYPHPOBaTh C COPHAKAMH M MOTJIOIIATh IHTATEJIbHBIE BELIECTBA, YCTOWYHMBOCTBIO K TPHOHBIM
MaTOT€HaM U MTPOU3BOIUTE 3€PHO HAIJISKAIIET0 KaueCTBa U KeJIaeMbIMU XapaKkTepuctukamu [ 14].

OnsiTel, npoBeaeHHbIE B PTAY-MCXA nM. K.A. TumupsizeBa COBMECTHO € CENEKIIMOHEPAMU
MHCTUTYTa JIbHA, MOKa3aJd BO3MOXHOCTH BBIPALIMBATE B OPraHUYECKOM CEBOOOOPOTE COPT JIbHA
MacimuyHoro JIM-98 ¢ mosnydueHHEM BBICOKHX YpPO)XKaeB CEMSH C Y4YEeTOM IOJIOTOBKH IIOYBHI,
MMOYBEHHBIX yCIoBHi [15].

Lenp pabGoTel — momoOpaTh copTa SPOBOH IMIIEHUIBI M JIbHA MAciIMYHOTO, XOPOILIO
KOHKYPHPYIOIIUX C COPHOM PacTHTENBHOCTBIO W 00Jee YCTOMUYMBBIX K BpEIUTEISIM M OOJIE3HSM Ha
10’KHBIX yepHo3eMax CeBepHoro Kazaxcrana 6e3 mpuMeHEHHS XUMHYECKUX CPEJICTB.

Marepuansl W MeTOAbl MccenoBaHusi. VccienoBaHusi NPOBOJMINCH HA OINBITHOM
craunonape opranuueckoro 3emsenenuss TOO «Cenbckoxo3siicTBEHHAs ONBITHAs —CTaHLUS
«3ape4dHoe», KoTopblit ObUT co3ian B 2011 1. u Ha npoTsbkeHnn 6ojee 10 net 31ech MoIepKUBAETCS
OpraHuYecKasi TEXHOJOTHsl BO3JEIIBIBAHUS CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. TexHomorun o06padoTKu
MOYBBI — MUHAMAJIbHASL.

B ycnoBusix 2021 1. B OnbITe M3ydYaINCh 5 COPTOB SIpOBOM miieHHIHI — JIto6aBa 5 (KOHTPOIB),
UYensba 75, Jlukamepo, Omckas 41, AiHa u 2 copTa apHa MacinuHoro — Kazap u Kocranatickmii-11.
ITo pe3ynpraram uccnenoBanuii 2021 r. ObLTH 0TOOpPAHBI BBIASIUBIINECS cOpTa, ¥ B 2022 T. mpomuiu
u3ydeHue 6 copToB sipoBoi mimeHuItsl (JIrobasa 5, Uensba 75, Jlukamepo, Ypamocubupckas, Anadyra
u Aitna) u 2 copta JibHa MacinuHoro (Anteia 1 Kocranaiicknii-11).
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VYder ypoxasi B ONBITax MPOBOJMJICS BO BCEX MOBTOPHOCTSX C YYETHOHM TUIOINAAM JEJSHKU
(CTUTONIHOM ydeT) M ImyTeM 0TOOpa CHOMOB ISt BRITIONHEHUS CTPYKTYPHOTO aHaiuu3a. OXHOBPEMEHHO
¢ yOoOpKo#l M ydeToM yposkas OTOMpaiich 0OpasIlbl 3epHa IS OMpPENENICHUS BIAXXHOCTH, a TaKXKe
TEXHOJIOTHYECKHX KadeCTB MPOAYKIHMU (COJAep)KaHUE CBIPOrO0 NMPOTEHHA W KICHKOBHHBI B 3€pHE
TIIIICHHAIIBI, a TaKKe Macca | 1 3epHa).

Pe3yabTaThl uccienoBanus. [lo pesynpraram nmpoBeneHHBIX uccienoBannii B 2021-2022 rr.
MOJy4YeHBl JaHHBIE 10 COPTOUCHBITAHUIO SPOBOM MIIEHUIBI W JIbHA MAacIUYHOTO B OPraHMYECKOM
3emJieqienuu (pucyHku 1, 2).
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Pucynok 1 — YpoxxaliHOCTs cOPTOB sipoBO# muneHunpl, 2021-2022 rr.

H2021r.
i H2022r.

Kazap Kocranaiickuii 11 AnThIH
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Pucynox 2 — YpoxaitHOCTh COpPTOB JbHA MacauuHoro, 2021-2022 rr.

BoznensiBaemble copTa sSpoBOM MIIEHUIBI B YCIOBUAX 3acymnuBoro 2021 r. mokazanu
ciefyromuye pe3ynbTathl. Camasi BbICOKas ypoKaiHOCTh HaOmrojganach y copra Jlukamepo wu
cocraBuia B cpeaueM 6,92 n/ra. HemHoro Hmke Obuia yposkaiiHOCTb y copTa AfliHa (6,24 w/ra).
B 2022 r. makcumanbHasl ypoxalHOCTh OTMeUeHa y copTa Anadyra u coctaBuia B cpeaneM 36,8 1y/ra
win Ha 25,2% Bble KOHTpoOJsl — copTa Jlro6aBa 5. HemMHoro Hmke ObUIa YpOKaWHOCTh y COPTOB
Atina u Yensioa 75 (34,16-35,57 w/ra vnm Ha 16,2 u 21% BBIIIe KOHTPOJISI COOTBETCTBEHHO).

V¥ npHa MacauuHoro B 2021 r. py4mmuM okaszancsa copt Kasap, ero ypoxailHOCTh cocTaBmiia
7,4 1/ra. YpoxkaiiHocth BTOporo copta Kocranaiickuii 11 cocrasuna 6,9 1/ra. B 2022 r. nposieui ceds
copT ANTBIH ¢ yposkaeM cemsiH 3,6 1i/ra. YposkaiiHocts copta Kocranaiickmii-11 paBua 1,33 1/ra.
CTOUT OTMETUTb, YTO COPT JbHA MACIMYHOTO AJNTHIH HA PAaHHHUX CTaJUSX CBOETO Pa3BUTHS MOKAa3aj
XOPOILIYIO YCTOMYMBOCTD K OBPEKACHUIO TPUIICOM.

111



Aybl1 Lapyalubl/ibiFbl FbI/IbIMAAPSI

Taxxke Hamu ObUTa TIpoBeleHa paboTa 1O OICHKE KayecTBa HM3y4aeMbIX COPTOB SIPOBOWM
mmeHuITs! (Tabmurma 1).

Tabmuia 1 — [loka3arenu kadecTBa spoBoi mireHuIsl, 2021-2022 rr.

CopT s1poBOil NIIEHULIBI || IIpoteunn, % || KneiikoBuHa, % || Harypa, r/n H Knacc
2021 T.
JrobaBa 5 19,2 37,1 783 BBICIIIUH
UYensba 75 17,6 32,2 766 BBICIIIUH
Jlukamepo 17,1 31,1 766 |
Owmckas 41 18,5 34,2 744 Il
Aiira 16,8 30,6 746 1
2022 r.
JIrobGaBa 5 17,4 32,6 790 BBICIIIAHA
Yemnsiba 75 16,4 30,9 786 |
Jlukamepo 15,1 27,5 767 I
Anabyra 14,2 25,9 757 1
AjiHa 14,9 28,0 770 |
Ypanocubupckas 16,4 30,7 763 |

AHanu3upyst KauecTBO 3epHa COPTOB SPOBOH MIIEHUIIBI, U3y4aeMbIX B 3acymuuBoM 2021 r.,
MBI BUAMM, YTO BCE COPTA AAjJH ypoKail 3epHa XOPOIIEro KauecTBa Oiaroaapsi 0caakam, BbIIABIINM B
utoinie. Ilpu myumeit ypoxkaiiHocTu copta Jlukamepo, 3epHO MIIEHULIBI JAHHOTO COPTa OTHOCHIOCH
k | kmaccy kauectBa. Bricmnii kiacc ObUT y cOpTOB sipoBoi mineHunsl — Jlrobasa 5 u Uensida 75. B To
ke Bpems y coprta JlrobaBa 5 oTMedeHbl HaMOOJBIIKME MMOKA3aTENH M0 KauecTBy: npotenH — 19,2%,
coJep:kaHue KieikoBuHsl — 37,1%, HaTypa 3epHa — 783 1/11. 3epHO ApOBOM MIIEHULIBI cOpTOB OMCKast
41 n AiiHa OTHOCHJIOCH KO BTOPOMY KJIACCY KaueCTBa, YTO TOXKE SIBJISICTCS XOPOLIUM IT0Ka3aTeIeM AJIs
YCJIOBUH 3TOT0 roja.

[loka3arenn kadecTBa M3y4aeMbIX COPTOB SIPOBOM MNIUEHHIBI B YCJIOBHSX OJAromnpHATHOIO
2022 T. CIOXWIUCH CIEAYIOMMM 00pa3oM: KOJHYECTBO MPOTEHHA B 3epHe cocTtaBmwio 14,2-17,4%,
conepkanue kierkoBuHbl — 25,9-32,6%, HaTypHbI Bec — 757-790 1/1, 4TO MO3BOJSET OTMETHUTH
MOJTy4YeHHOE 3€pHO Xopoliero kadecta. IIpu xoporeit ypoxkaitHocTu copToB AiitHa n Yemsiba 75,
3epHO MoKa3ano | kimacc kadectBa. Beicmmii kitacc moirydeH y copTa spoBoi mmeHunsl — JlrobaBa 5.
3epHo coptoB Jlukamepo 1 Anabdyra OTHOCHIIOCH KO BTOPOMY KIIACCY, UTO TaKKe SIBISETCS HEIUIOXUM
IIOKa3aTeNeM JUIsl JAHHOTO ToJia.

3axmovenue. Ilo pesynpratam ABYX JeT — copTa SPOBOM MNIIEHHIBI M JbHA MAacIUYHOTO
WCTIBITAHBI B YCIOBHAX ocTpo3acynumBoro 2021 r. u 6maronpusitHoro 2022 r. — BBIBOABI Ie]aTh PaHo.
BosnensiBaemble copta TpeOyrloT mAanbHelniero u3ydeHus. OJHAKO CTOUT OTMETUTh, 4YTO IO
MOKa3aTesiM NPOAYKTUBHOCTH M KadecTBa ceMsiH 3a 2021-2022 rr. uMEIT XOpOUIYI0 MEPCHEKTUBRY
JUISL BBIPAIIMBAHUS 110 OPraHUYECKON TEXHOJIOTHH OTEYECTBEHHBIE COPTA SIPOBOM MIIeHUIB — AlfHa 1
Jlro6aBa 5. HoBBIN OTedeCTBEHHBIH COPT JIbHA MACIMYHOTO AJITBIH TaKXe IPOJAEMOHCTPUPOBAI
XOPOUIYIO YpPOXaWHOCTh W YCTOWYMBOCTH K BPEIUTEISIM, YTO OCOOCHHO BaKHO MpPU OTKa3e OT
XUMHAYECKHUX CPEJCTB 3aIIUTHl PACTEHUI B OPraHMUECKOM 3eMJIC/ICIINH.

Baarogapuoctu. Ctarhsi OJArOTOBJIEHA B paMKaxX MPOrPaMMHO-IENIEBOr0 (pHHAHCHPOBAHHUS
MCX PK na 2021-2023 roapl 10 Hay4YHO-TEXHUYECKOW NporpaMmme «BrIpaboTKa TEXHOJIOTHIT BeJICHHUS
OpPraHHUYECKOTO CEJIbCKOTO XO3SHCTBA MO BBIPAIIMBAHHUIO CENbCKOXO3SICTBEHHBIX KYJIBTYP C YUETOM
crnierduky perrona, nudposusanuu u sxcrnopra» (MPH — BR10764907).
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TYHUIH

KazakcTanma opraHuKajblK €TiHIIUIIKTI OSJICEH/Il JaMbITy aybUl IIApyallbUIbIFbl JaKbLUIAAPhI
MEH ocipy YIIIH COpTTapasl AYpBIC TaHAAy MIHASTTEpiH KOsAAbl. JKYMBICTBIH MakcaTbl —
apaMIIenTepMeH Kakchl 0acekenec xoHe Contycrik KazakcTaHHBIH OHTYCTIK Kapa TOIBIPaKTapbIHIa
3USHKECTEP MEH aypyjapra Te3iMil Ka3JblK Oujali MEH MaMJbl 3bIFBIP COPTTAPbIH XUMUSUIBIK
3arTapabl KonganOait Tanmay. 2021 x. Toxipubene xa3aplk OumanasiH S5 copt — Jrob6aBa 5, Yensabda
75, Jlukamepo, Omckas 41, AiiHa sxoHe Maiibl 3bIFBIpABIH 2 copT — Ka3ap xone Kocranarickuii-11
3eprrengi. 2021 x. 3epTTey HoTHXKeNepi OOMBIHIIIA epeKIe cCopTTap TaHaA bl sxaHe 2022 kK. ka3 abIK
oumaiiaei 6 copt (JIrobGasa 5, Uenstba 75, Jlukamepo, Ypanocubupckas, Amadyra xxoHe AliHa) jKoHe
Maiitbl 36IFBIPIBIH 2 copT (AnThiH jxoHe Kocranaiicknit-11) 3eprrenai. 2021 k. eH )oFapbl OHIMALTIK
JIukamepo COpTEIHIA (6 92 /ra), 2022 . Anmabyra copreraaa (36,8 w/ra) 6atikanaer. 2021 k. Maiisl
3pIFBIp 7,4 1/ra eHIMALIIr] 6ap Ka3ap coptbiHa ue Oonuel, 2022 k. ANTBIH cOpThIHA He OONMABI —
3,6 m/ra. TYKbIMHBIH OHIMIUIIT MEH CAIachlHBIH KOPCETKIMTepi OOWBIHINA Ka3IbIK OHIaiIbIH
OTaHJBIK cOpTTapsl — AifHa >koHe JltobaBa 5 oraHMKanbIK TEXHOJIOTUsl OOMBIHIIA ©CIpYy YLIIH XKaKChl
MEepCIIeKTHBaFra HWe. AJITBIH Mailsibl 3BIFBIPJBIH JKaHA OTAHJBIK COPTHI JKAKChl OHIMIUTIKKE KOHE
3UAHKECTepre Te3IMALTIKKEe ue 0omapl, OyJl OpraHMKaNbIK EriHIIUIKTE ©CIMIOIKTepAl KOpFayIbIH
XUMUSUTBIK KYpalIapblHaH 0ac TapTy Ke3iHJe 0Te MaHbI3/IbI.
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CEHOKOCHO - TACTBUIIHBIA KOHBEUEP JIJIsI CYXOCTEITHOM 30HBI
3AITATHOI'O KA3BAXCTAHA
HAYMAKING AND PASTURE CONVEYOR FOR THE DRY STEPPE ZONE OF WESTERN
KAZAKHSTAN

AHHOTAUA

B crathe paccmaTpuBaercs pa3paboTaHHAs CTPYKTYpa CEHOKOCHO-TIAaCTOWIIIHOTO KOHBehepa
JUTSL CEIIbCKOXO3SMCTBEHHBIX KUBOTHBIX, HAXOMASAIIUXCS HA TACTOUIIHOM COJIEPYKAHUHM B YCIIOBHUSX
cyxocTermHoi 30HBL [loka3aH pexkoMeHIyeMblii croco0, OCHOBAHHBIM Ha WCIIOJIb30BaHUE ITIOCEBOB
KOPMOBBIX KYJIBTYP, KOTOPBIH SIBJIICTCS TIEPCIICKTUBHBIM B IUIaHE NpUMEHEHUs pepmepaMu Hay4dHO-
o0ocHOBaHHOrO  TOAOOpa  BHJIOBOTO  COCTaBa, YPOBHS TNPOAYKTUBHOCTH, HaIpaBlieHHEM
XO3SIICTBEHHOTO Ha3HA4YeHWs. B cTaTbe maeTcs XapaKTepHUCTHKA IMOCEBOB CMECH MHOTOJIETHUX TpaB
COCTOSIIUX M3 JKUTHSKA, dCIapIETa, JoIepHbl. [ JlaBHOe BHUMaHUE 00palaeTcs Ha TO, YTO TMOCEBBI
STYMEHS1, CYJIaHCKOW TpaBbl, COPTO CKAIIMBAIOT B (hazy «TpyOKoBaHue - KonomieHrue». Camoe 0onbiioe
HapacTaHUe 3eJIEHON MacChl CYIaHCKOW TPaBbl MPOUCXOAWUT B (pa3dy BBHIOPACHIBAHUS METENKH, IPH
9TOM CKalllMBaHHUE HEOOXOIUMO MPOBOAMTH Ha BbicoTe 10-12 cM, misg TOro YTOOBI MOJYYUTh
xoporryto oTaBy. [lacTe0y Ha moceBax KOPMOBOTO COPTro PEKOMEHIYEeTCS IIPOBOANTH MO3IHEH OCEHBIO
JI0 HACTYIUICHUS MOPO30B W BBIMIAJCHHUSA CHEra. B KOHIlE MacTOMIIHOTO Ce30Ha HACTYMAIOT OCEHHHE
xonofa. B 3TOT mepuoj KMBOTHBIE CHOBa BO3BPAIAIOTCS B 3arOHBI, IJIe KOPMIJIGHHWE IPOBOIUTCS
3arOTOBJICHHBIM CEHOM. B 3akiroueHue npejyiaracM  KaJleHJAapHbId TpapuK CEHOKOCHO -
MacTOUIITHOTO KOHBeWepa, KOTOPBIM TO3BOJUT OOECIeYNTh MOCTYIUICHHE MNacTOMIIHOTO KOpMa B
tedeHnn 155-160 mHel W mpoauTh MAcTOMINHBNA mepuoa Ha 90-95 nHei, 3a cuer cTpaBIWBaHUS
OTaBBl OJHOJICTHUX M MHOTOJETHUX TpaB. Takke, B 3aBUCUMOCTH OT OJIATOMPUATHBIX IOTOXHO-
KJIMMAaTHYECKUX YCIOBUHM, MOXXHO TOJIYYHUTH ¢ €AMHHUIBI Turomiaad ot 113,7 mo 125 m\ra 3emenHoit
Macchl MacTOMIIHOW TpaBbl, oT 6,9 10 13,5 m\ra ceHa MHOTOJETHHX TPaB C XOPOIIeH KOPMOBOM
1IeHHOCTHIO OT 0,46 10 0,56 KOPMOBBIX €AMHHUIIL., YTO SBIISCTCS XOPOIIUM ITOKa3aTEIICM.

ANNOTATION
The article discusses the developed structure of a haymaking and pasture conveyor for farm
animals that are pasture-maintained in a dry-steppe zone. The recommended method based on the use
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of forage crops is shown, which is promising in terms of the use by farmers of scientifically based
selection of species composition, productivity level, direction of economic purpose. The article
describes the crops of a mixture of perennial grasses consisting of granary, esparcet, alfalfa. The main
attention is drawn to the fact that crops of barley, sudanese grass, sorghum are mown in the "tubing -
earing" phase. The largest increase in the green mass of the sudanese grass occurs in the phase of
throwing out the panicle, while mowing must be carried out at a height of 10-12 cm in order to get a
good otava. Grazing on fodder sorghum crops is recommended to be carried out in late autumn before
the onset of frost and snowfall. At the end of the pasture season, the autumn cold comes. During this
period, the animals return to the pens again, where feeding is carried out with harvested hay. In
conclusion, we propose a calendar schedule of the hay-pasture conveyor, which will ensure the supply
of pasture feed for 155-160 days and extend the pasture period by 90-95 days, due to the bleaching of
annual and perennial grasses. Also, depending on favorable weather and climatic conditions, it is
possible to obtain from a unit area from 113.7 to 125 kg / ha of pasture grass green mass, from 6.9 to
13.5 kg / ha of hay of perennial grasses with a good feed value from 0.46 to 0.56 feed units., which is
a good indicator.

Knroueenie cnoea: mnoconemnue mpaesl, moblCAYEIUCMHUK, dcnapyem, 1I0YepHda, nacm6uma,
Kopmoeas yeHHoCmb.
Key words:, perennial herbs, wheatgrass, sainfoin, alfalfa, pastures, feeding value

Beenenne. K mpobiemMe KOpMOIIPOM3BOACTBA AJIsl YCIOBHMA 3aCyIUIMBON CTEeNW 3amajHoro
Kazaxcrana ¢ romoBeiM KommuecTBOM ocankoB 250-300 mwm, mpenmaraeTcsl Croco0 HCIOIB30BAHUS
MIOCEBOB KOPMOBBIX KYJIBTYp CEHOKOCHO - MAaCTOWMIIHOTO KOHBEWEpa Ha OCHOBE TPaBOIMOJLHOTO
ceBO0OOOpOTA. B pesynprare WHTEHCHBHOM MACTHOBI TOCTOSHHOTO BBITANTHIBAHUSA C\X
yronuil CKOTOM HaOJI0AaeTCs MacCOBOE BBINAJEHHE U3 TPABOCTOEB LICHHBIX B KOPMOBOM OTHOIICHUI
3IIaKOBBIX ¥ 000OBBIX TpaB M 3acelieHre OOJBIIMHCTBA YYaCTKOB MAJIOIEHHBIMHU TPyOOCTEOETHHBIMHU
pacTCHUAMH, WU JOPYTMMHU COpPHSIKaMH. Ot yroabda mOABEPraroTCa JAe€rpagallvii W CHHUKCHUC
ypoxaiiHoctn g0 1-5 mira. K Tomy ke B cyxocrenmHoit 3oHe 3amaanHoro Kaszaxcrana
NPEUMYIIECTBEHHO BCTPEYAIOTCS THITYAKOBO-KOBBUIbHBIEC, THITYAKOBO-TIOJNBIHHBIE THUIBI MacTOMIL,
KOTOpBIC BO BTOpOW MOJIOBMHE JjieTa BhiropatoT [1,2,3]. PekoMeHnmyeTcsl BbIacaTh >KMBOTHBIX [0
KOHIIa Masi Ha €CTECTBEHHBIX MACTOMIIAX MOCJIE TpaBa yKe rpyoeeT, K 3TOMY BpEMEHH TPaBOCTOW Ha
CesIHOM macTOMie BcTynmaeT B (Da3y KyIIEHHs 3J1aKOB M JaeT caMylo OOJIBIIYIO U NHUTAaTEIbHYIO
nactonmHyto Maccy. C (a3pl CrenocTr XHUTHSIK CTAaHOBHUTCS I'PyOBIM M IUIOXO IMOEAAEMBIM C 3TOTO
nepuojaa HCO6XOI[I/IMO MmoAKamMrBaTh HECTPABJICHHBIC OCTAaTKM 3JIAKOBBIX MHOI'OJICTHUX TpaB IJId
NOJy4eHHUs! oTaBbl. B Oosiee OnaronpusTHbIC MO YBIAKHEHUIO TOJbl OTABY 3JaKOBBIX MHOT'OJIETHHX
TpaB MOHO HCIIOJB30BAaTh AJsl ITOBTOPHOIO CTPABJIMBAHMS XMBOTHBIMHU. TpPaBOCMECH JIOLEPHBI,
JcmaplieTa U KUTHSAKA HY)KHO CTpaBiMBaTh B Oojiee paHHHE (a3bl €ro pa3BHTHS, KOTAa TPaBOCTON
COJIEPYKHT OOJIBIIIOE KOJUYECTBO MUTATEIBHBIX BEMIECTB M XOPOIIIO moeaaeTcst ckotom [4,5,6,7,8].

Crnioco0 MCTONb30BaHMS MTOCEBOB KOPMOBBIX KYJIBTYP CEHOKOCHO-NIACTOMIHOTO KOHBeWepa
OCHOBAaHHOTO Ha TOAOOpE IO CPOKaM YKOCHOHM CIIENOCTH, KOTOpash MOXKET HCIIONb30BATHCS NPHU
NacTOMITHOM W CTOMJIOBOM COJIEP)KaHHM CKOTa, KOTOPOE JIOCTHTaeTcs IyTeM IIoceBa CMECH
MHOTOJICTHHX 3JIaKOBBIX ¥ OOOOBBIX KOPMOBBIX TpaB, a Tak »JK€ OJHOJIETHHX KYJBTYp
NPUCHIOCOOJIEHHBIX K IIOYBEHHO-KIMMATUYECKUM YCJIOBUSIM CYXOCTEHNHOH 30HBI 3amagHoro
Kazaxcrana [9,10,11,12,13]. KopMOBBIe KyIbTYpHI HCIOIL3YIOT B OCHOBHOM B BHJIE 3€JIEHOTO KOPMA,
CeHa, CHWJIOca, CCHaka, TPaBSHOW MYKH, TpaHyl win OpukeroB. KyIbTypbel MOTYT pacTd B
€CTECTBEHHBIX YCIIOBHSIX, TAK)KE MOT'YT BO3/CJIbIBATHCS B MOJIEBBIX M KOPMOBBIX ceBooOopoTax [14].

[Ipn cozmaHMu KyJIbTYpHBIX CEHOKOCOB M MAcTOMI Ha MaJIONPOAYKTHBHBIX 3aCOJICHHBIX,
JACrpagvupOBaHHBIX 3€MJIAX JIYUIIC BCETO MCIIOJIB30BAHUE TpaBOCMeCCﬁ C 00s3aTEIbHBIM BKIIOYEHUEM
B KOMIIOHEHTBI 000O0BBIX KYJIBTYD JIFOLIEPHBI, ScHaplieTa ¥ JOHHMKa xenroro [15,16,17,18,19].

Martepuan u MerToauka. Bce arpoTeXHONOTMUECKHE MEpPONPHATUS NPOBOIMIKCH Ha
craitmoHape  «Heopommaemoro  3emumenmenuss u  Kopmompom3BoactBay — TOO  «Ypambckas
CEJIbCKOXO3IMCTBEHHAs OINBITHAS CTaHIHMs» B TPaBOIIOJIBHOM CEBOO60pOTeZ CMECh MHOT'OJICTHUX TpaB
1-5 rona xu3HHU, CyJaHCKas TpaBa, copro kopmoBoe. [loceB cMecH MHOTOJNETHHX TpPaB MPOBOIMIN
cesutkoit C3T-3,6 MONYIMOKPOBHBIM CIIOCOOOM B Ka4ecTBE IMOJIYMOKPOBHOM KYJIBTYPhl UCIIOJIL30BATN
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SYMEHb, TOCEBBl CYNAHCKON TpaBel M copro ocymectsBmsuin cesnkod C3C-2,1, mo HopMam
PEKOMEHYEMBIM ISl CYXOCTEITHOM 30HBI.

Y06opKy B ombITax MPOBOAMIN MalorabapuTHBIM KoMOaitHOM «Wenterhtaiger». YposkaitHble
JTaHHBIE MPUBOAATCS K cTaHAapTHOM BiaxxHocTH u 100% wuctore.

Cratuctuueckass ~ o0pabOTKa  TONYYEHHBIX  JAHHBIX  OCYIIECTBISUIACH  METOIOM
mqucriepcrontoro ananmsa [20].

PesyabTaThl uccaenoBanuii. [IouBeHHBIH MOKPOB OMBITHOTO Y4acTKa MPEACTaBIIEH TEMHO-
KallTaHOBOW KapOoHaTHOW mouBoi. CoaeprkaHue (pU3NYecKOil TMHUHBI MO MPOQIII0 W3MEHSIETCS B
npenenax ot 54,10 mo 61,06%. B cnoe nmoussr 0-23 cM comepKATCS HANMEHBIIee KOTUIECTBO MEITKAX
yactuil. BomHo-(hn3nyeckue cBOMCTBA MOYBBI CBUACTEIHCTBYIOT O €€ BBHICOKOHM BIIarOHAKOIMTEIHHOM
CIOCOOHOCTH, TIPY ATOM BepXHHMIA axoTHbIH cioi (0-30 cMm) o0namaeT HanOOIbIIEH BIArOEMKOCThIO.

[TouBbl y4acTKa XapaKTepH3YIOTCA HEWTPaTbHOW Cpefod, cpemHeill 00ecrnedeHHOCTHIO
moIBWXHBIMU popmamu ¢ochopa, a3ota u BEICOKOW — Kaiws. CyMMa TOTJIOMIEHHBIX OCHOBAaHWH B
BepxHeM cioe 30-34 wmr. 5kB/100 T MOYBBI M IMOCTENEHHO yMeHbIIaeTcs ¢ riryoumHoil. Cpenu
OOMEHHBIX KaTHOHOB JOMHHHUPYET KaJlbliH. MakCHMyM TMOTJIOIIEHHOTO Kanus HaXOIUTCs ONnKe K
MMOBEPXHOCTHOMY TOPH30HTY, a HATpHs — Ha riryonne 95-100 cum.

Ocenbio BClieq 3a YOOPKOH SIPOBBIX KYJIBTYp, MPOBOAWIM 3510JieByI0 00paboTKy. Becennee
OOpoHOBaHMeE MO0 Mepe MOCIeBaHus MOYBkI. B neTHee Bpems Bcs 00paboTka HampaBiieHa Ha TO, YTOOBI
JIep>KaTh TMOJIe B YHCTOTE, BEPXHUU CIIOW TOYBBI B PBHIXJIOM COCTOSHHHM IyTeM KYJIbTHBAallMd Ha
rryouHy 6-7cM, Kak MOXXHO OOJIbIIIe HAKOIUTH U COXPAaHUThH BIIATY B TIOYBE.

AHanmu3 Xolla CyMM BBINAJCHUS 0CaZKOB B CBS3M C YPOXKAWHOCTBIO OCHOBHBIX
CEJIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYP IPOBOAMIOCH IO OIYyONWKOBAaHHBIM JaHHBIM Y PabCKOM
TUAPOMETEOCTAHIIMM M JAaHHBIM YIPAaBICHHUS CEIbCKOro Xo3siictBa 3amagHoid KazaxcraHckoi
obmactu. TeMIiepaTypHBI PEKUM B alipesie, Mac U UIOHE COXPAHSUIICS Ha YPOBHE CPEHEMHOTOJIETHIX
JAHHBIX (PHCYHOK 1).

ZhleJﬂl; 1leL;JLU

2 3

o

anpenb Mait UIOHb UMb asrycr ceHTABpb

m2019 m2020 m2021 m2022

Pucynok 1 — KonmuecTBo ocankos 3a Tersnii nepuo 2021 r.

TemnepatypHsiii pexkum 2021 roma 3a mepBbIE MeECAIBI BETETAIMOHHOTO TepHoja (Maid,
WIOHB) TIpeBbIIaeT HOpMy B Mae Ha 34%, B utoHe Ha 17%. CpemHecyTouHass TemrepaTypa mas
cocrasuna 21,5°C npu Hopme 16°C, B urone 24,5°C nporus 20,9°C 110 MHOTONETHHM IAHHBIM.

CTpeccoByl0 CHUTyalMIO YIy4YlIMJ MHOTOAHEBHBIH MOXAb, MPOLICAIINA B KOHIE Mad.
C 30 mas mo 4 urons 3a 6 gHeit Bemano 81 MM ocaakos, onpenenus 3amackl Baard B 0-100 cm croe
noyBsl Ha ypoHe 120 MM, 4TO crocoOcTBOBaia (HDOPMHUPOBAHWIO BTOPUYHBIX KOpPHEW pacTeHUi
NPOAYKTHBHOCTH KyJIbTyp. OnHAKO mocijeoBaBIIas Jajee CIUIOIIHAS BO3AYIIHAS 3acyXa MpHBENa K
norepe Biard B moyBe. B wumioHe 25 nHell moapsx crosla CIUIONIHAs 3acyXa C JAHEBHBIMHU
temmeparypamu ot 33,5 mo 41,8 °C, ma mouse 50-55 °C. C 15 mo 30 HIOHS CpemHECYTOYHas
Temnepatypa Bo3ayxa cocrasisuia 28,8-31,9° C npu muoronerreii Hopme 20,9 ° C. Ocaakos 3a 3T0T
Nepuo] He BhINaNIOo coBceM. Takum o0pazom, HaOop (hopMHUpOBaHUE) BETETATUBHONH Macchl 03UMOT0
TPUTHUKAJIE TIPOXOAMI B DKCTPEMAIBHBIX YCIOBHSX aTMOc(epHOW W IMOYBEHHOW 3acyxu. B wurone
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Mecslle CHTYAIisi Mano H3MeHmIach. CpelHecyTouHas Temmeparypa coctasmia 25,1°C mpu Hopme
22,9°C. Ocazkos Bbmano Beero 17 mm mpu Hopme 40 MM. KOHEI[ HIOIIs, HAYaIo aBrycra ocagkoB HE
OBIJIO, CpeHeCyTOYHas TemIepaTypa cocrtaBmia 28,2 — 29,5°C 1pH MHOTOJETHHX JaHHBIX 22,9-
21,2°C. Jluesusie Temmeparypsl gocturanu 38-42°C. OTKIOHEHHE CPEIHECYTOUHONH TEMIEPATyphI
HIoJie cocTaBmilo +2,2 rpamgyca, B aBrycre +4,9 rpamyca. [loxonoganne Hagamoch TOJNBKO B CEHTIOpE:
cpemHecyTodHas Temrieparypa cocrapisieT 22,5 rpagycoB C. Ocazaxos 3a 20 gHel Beimano 15 MM mpu
MecCsYHOI HopMeE 29 MM.

B ampene 2022 r cpeaHecyTouHas TeMIeparypa BO3AyXa COCTaBisIa +11,6°C, uro BbILIE
CpeHEeMHOrONeTHHX  naHHBIX Ha 3,5°C (mopma +8,1°C). MakcumansHas TeMIepaTrypa BO3OyXa
cocTaBJisia +20,90C, MHHHAMAaIbLHAs +3,4°C. OcanxoB Bemano 22,0 MM, 9TO TMOKa3ajo HOPMY IIO
CPEIHEMHOTOJIETHUM 3Ha4YeHusIM (Hopma 22,0 MMm). CpeaHecyTo4YHas BIQXKHOCTh BO3/AyXa 3a MeCSI]
coctrapmuia 72%. IlepBpie 2 nmexambl ObUIM OTMEUYEHBI OCAJKAMH, CTAOMIIFHBIMH ITOJIOKUTEIbHBIMH
CPEIHECYTOYHBIMH TEMIIEPAaTypaMH, MOPHIBUCTHIMU BeTpaMu. K KOHIy TpeTbell eKaabl 0TMEYaIoch
TIOBBINLICHHE CPEJIHECYTOYHBIX TemIiiepaTyp. Bo BTopoll aekage OTMEUYEHBI HEIJIOXHE OCAAKH M
MOPBIBUCTHIE BETPA, OTMEUEHO MOBBIIICHUE TEMIIEPaTyphl IO CPABHEHHMIO C TIEPBOI JEKaI0M.

B mae cpenmnecyrouHas TeMmmeparypa BO3IyXa COCTaBIIsiIa +12,4°C, uro BbIme cpemHe-
MHOTOJTeTHHX HaHHbIX Ha 3,6°C (HopMma +16,0°C). MakcumanbHas TeMIepaTypa BO3ayXa COCTABIISIA
+20,6°C, MUHAMAaIbHAs +8,10C.

OcankoB Bemano 38,2 MM, 4To BbIme HOpMEI Ha 10,2 MM (HopMa 28,0 MM). CpenHecyTodHas
BJIKHOCTH BO3/yXa 3a Mecsil cocTaBuia 64%.

[Torognple ycnoBUs TEpBBIX JABYX JeKad Mas OTMEUYEHBl IOPHIBUCTHIMH BETpaMH,
nepenazamMM TeMIeparyp B OHEBHOE M HOYHOE BpeMs, OCOOCHHO BBINAIM OCAOKU MOJOCHOTO
XapakTepa BO BTOPOU AeKae.

Tpetbst nexama C cepeluHbl XapaKTepH30Balach BBICOKMMH JHEBHBIMH TEMIIEpPaTypaMHu,
KOTOpBIE JOLLINA 0 +20,6°C, BBIMAJIM OCAJKUA B BUJAE AOXKIA M rpaga. Ilo cpaBHEHHIO ¢ MPOUUIBIM
roJoM Maii Mecs ObLT IPOXJIagHee, U C BBICOKUM KOJIMYECTBOM OCAIKOB.

Takum 00pa3oM, BINABIINE OCA/KH, IOTOAHBIC YCIOBHS Masi Mecsilia ObUTH OJIaronpHUsITHBIMU
IUTSL POCTa ¥ Pa3BUTHUS O3UMBIX U SIPOBBIX KYJIBTYP.

B uroHe cpenHecyTouyHash TeMmmeparypa BO3AyXa COCTaBisiia +20,9°C, 4TO OAMHAKOBO CO
CpeIHEMHOTOJIETHUMH JaHHBIMH (HOpMa +20,9°C). MakcuManbHas TeMIIepaTypa BO3lyXa COCTaBIsIa
+26,2°C, munumansHas +17°C.

Ocankos Beimano 8,0 MM, 4To HMKe HOpMBI Ha 25,0 MM (HopMma 33,0 mm). CpennecyrouHast
BJIQYKHOCTh BO3/1yXa 3a Mecsl cocTtaBuia 55%.

B mepBoii u Tperheil jaekagax OTMEYEHBI HEOONBIIME OCaJKH IOJOCTHOTO XapakTepa,
HaOJIFOIATMCH BHICOKHE TEMIIEPATyphl B THEBHOE H HOYHOE BPEMSI.

B nauane Tpetbeli nekabpl ObIIIM OTMEUYEHBI BBICOKHE TEMIIEPATYPHI, & K KOHIYYy HaOJII0AaIuCh
3aMETHOE IIOHIKCHHE TeMIIepaTypbl B JHEBHOE M HOYHOE BpeMsS U 3aMETHBIX OC3JAKOB HE
Ha0JI01aJI0Ch.

B mione CpeHeCyTOUHas TeMIepaTypa Bo3ayxa coctaBimsiia +23,2°C, 4To Bblre HOPMBI Ha
0,3°C (Hopma +22,9°C). MakcumanbHas TeMIiepaTypa BO3JyXa COCTaBIisLIa +30,4°C, MuHEMATBHAS
+17°C. OcamxoB Bbimamo 15,0 MM, 9TO HIKE CPEIHEMHOTOIETHHX AAaHHBIX Ha 25,0 MM (HOpMa
40,0 mm). CpenHecyToUHas BIQKHOCTh BO3yXa 3a MecsIl cocTaBuia 55%.

C cepenuHsl MepBOM AeKagbl ObUIM OTMEUYEHBI OTCYTCTBHEM M Jlajiee CJIAObIM MPOSBICHUEM
(IperMyIIECTBEHHO TOJOCHOTO  XapakTepa) OCaJKOB, TOPBIBUCTBIMH BETPaMH, BBICOKHMH
TEeMIIepaTypaMi M YCTaHOBJICHHEM BBICOKMX TEMIIEpaTyp B JTHEBHOE M HOYHOe BpeMs. Ha momsax
HaOJII01aI0Ch YTHETEHHUE C/X KYJIbTYp OT CHJIBHOM JKapbl B BUJIE YBSAJAHMS JIMCTHEB M HA yIacTKaX C/X
(bopMHPOBaHHI OTMEYAIOCH UCCYILIEHHE OYBHI.

Jlo cepenuHbBI TPEThEH JIEKaJbl OTMEUYATUCh HEOOIBINE OCaIKU. Y CTAHOBIICHHASI CTA0MIBHO
BBICOKasl TeMIlepaTypa B JHEBHOE M HOYHOE BpPEMs B HIOJIE MeECsIle MPUBEIO K aHOMaJbHOM Kape U
YXyIIIWIa yCIOBUS JUIsI Pa3sBUTHS PACTHTENBHOCTH, HO ONAronpHUsTCTBOBANIA MPOBEICHHIO YOOPKH
ypOodKas.

B aBrycre cpennecyTouHasi TeMreparypa Bo3dyXa COCTaBisiia 25,4°C, uro BbImIE HOPMBI Ha
4,3°C (mopma +21,1°C). MakcumanbHas Temneparypa Bo3ayxa cocrasisia +37,0°C, MuHHManbHAs
+10,0°C. OcankoB Bemano 1,1 MM, 9TO HWXKE CPEIHEMHOTOJETHHX NAHHBIX HA 25,9 MM (HOpMa
27,0 mm). CpegHecyToYHAs BIaXKHOCTh BO3yXa 3a MecAl coctaBuna 37%.
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IToroxnblie ycnoBuUs aBrycra Mecsia ObUTH OTMEUEHBI HU3KUMH OCaJIKaMK, aHOMaJIbHOW Kapoi,
3aMETHBIMH TIepenagamMu TeMIepaTyp B THEBHOE W HOYHOE BpeMs. Bo BTopoii nekane Obut OTMEUYEHBI
HEOOJIBIITNE OCAIKH.

B ceHTs0pe cpeqHecyTouHas TeMIiepaTypa Bo3AyXa B CEHTA0pE CocTaBJsia +15,9°C, uro BbimIe
Hopmsl Ha +1,4°C (mopma 14,5°C). MaxcumaibHas TeMIlepaTypa BO3AyXa COCTaBIIsIa +36,0°C,
muarManbHas 0°C. OCaKoB BBIIAno 27 MM, UTO HIKE CPEIHEMHOTOJICTHHX JAHHBIX HA 2 MM (HOpMa
29 mm). CpenHecyTOUHas BIAYKHOCTB BO3yXa 3a Mecsll cocTaBuia 60%.

IToromnpie yciOBUS JBYyX JeKaa OBUIM OTMEYECHBI OCaJKaMH, IOPBIBUCTHIMU BETpaMH,
CYIIIECTBEHHBIMH TI€peTalaMi JTHEBHBIX M HOYHBIX TemrepaTyp. BrimaBmme B TiepBOil W BTOPOIi
JIeKajgax OCaJKH, CIIOCOOCTBOBAIM YBIAKHEHHIO TMOYBHI HA TOJIX, OJAroMpUSATCTBOBAIH POCTY H
Pa3BHUTHIO O3UMBIX KYJIBTYP.

B tpeTpeii nexane ceHTIOps] OTMEUaIHCh TEIUIbIe THU 0€3 OCaaKOB W IeperagaMu JTHEBHBIX U
HOYHBIX TEMIIEPATYpP.

B omnmmumu OT paHee NPEIJIOKCHHBIX CXEM KOHBEHEpPOB B HA0Op KYJIBTYp BHECCHBI
3aCyXOyCTOMYMBBIE  TPEXKOMIIOHEHTHBIE TPaBOCMECH MHOTOJIETHHX 3JIaKOBBIX M OOOOBBIX TpaB
pasHBIX TOJOB JKM3HH (JIOIlEpHA +3cHapieT+ XHUTHAK), KOTOpPBIE HCIIONB3YIOTCS Ui yKOoca M
CTPaBJIMBAHUS B CUCTEME MACTOMIITHOTO KOHBEHepa COrjlacHO CpOKaM MPUBEICHHBIX B Ta0uIe 1.

Tabmuna 1 - Cpoku ykoca U CTpaBIMBaHUsI KOPMOBBIX KYJIbTYP CEHOKOCHO-TIACTOMIIIHOTO KOHBEWepa

HaumeHoBaHUEe KYJIbTYp CEHOKOCHO- Cpoku
nacTOMIIHOTO KOHBelepa CTpaBJIMBaHHUS yKoca
CMech MHOTONIETHHX TPaB 5 ToAa KU3HU 10.06-30.06 -
Cmech MHOTOJIETHUX TpaB 4 rofa Ku3HU 01.07-20.07 -
CMech MHOTOJIETHUX TpaB 3 roja »U3HH 20.07-31.07 15.06-25.06
CMech MHOTOJIETHUX TpaB 2 roja *KU3HH 01.08-20.08 25.06-30.06
Cmech MHOTOJICTHHX TpaB | roja sKu3HU
SUMEHD nonynorcpoEHaﬂ KnyLTypa ) 25.06-30.06
CynaHckast TpaBa 20.08-30.09 15.07-20.07

Kopmogoe copro 01.10- 30.11 -

SluMeHb, BBICEBAEMBII BO BTOpPOM JAEKane ampens B KadecTBE IMOJMYNOKPOBHOM KyJBTYpHI,
3€JIEHYI0 MacCy CMECH MHOT'OJIETHUX TPaB MEPBOT0 ro/la KU3HU CKAIINBAIOT HA CEHO.

Hauunast co BTOpo#l Jekajpl Masi POBOJHUM IIOCEB CyJIaHCKas TpaBa, KOTOPas BO BTOPOU U
TPETbEH NEKAJE HIONSA CKAIIUBACTCS Ha CEHO, 3aTEM IOCJIE OTpacTaHUs NMPOBOAWM CTPABIMBAHHE C
TpeThel JeKa bl aBrycTa 10 KOHLA CEHTSIOPSL.

Bo Bropoi jaekane mas IPOBOAMM IIOCEB KOPMOBOIO COPro B YHCTOM BHJIE, KOTOPYIO
CTpaBIIMBaeM B OKTSOpe- HOSOpe MecsIax.

[InmanupoBaHne CpoKOB MoceBa W YOOPKH, pacueT IUIOMIaAeH IoceBa MOJ JAEHCTBUTEIHHO
BO3MOXXHYIO YPOXXKallHOCTh MPOBOJMM C YYE€TOM TOAEKaTHONH MOTPEOHOCTH XMBOTHBIX B KOpMax
HacTOUIIHOTO U CTOMJIOBOTO COAEPHKAHUSL.

Tabnuua 2 - YpoxaifHOCTh TpaB CEHOKOCHO-NTACTOMIITHOTO KOHBEiepa, 1y/ra

Kynstypsr Forer Cpennee
2020 2021 2022
1 2 3 4 5
CmMech MHOTOJIETHHX TPaB 5 ToAa KU3HU 2,0 45 8,0 4,1£0,2
CMech MHOTOJIETHUX TpaB 4 roga >Ku3HU 1,7 7,3 7,7 5,6+0,5
CMech MHOTOJIETHUX TpaB 3 roa >KU3HU 4,0 9,7 8,1 7,3+0,6
CMech MHOTOJIETHUX TpaB 2 roa >KU3HU 3,5 7,3 5,7 6,3+0,5
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1 2 3 4 5
CmMech MHOTOJIETHHX TpaB 1 roaa KU3HU 95 103 155 11,840.8
MOJYTIOKPOBHAS KYJIbTypa sTYMEHb
CynaHckast TpaBa 14,2 15,4 24,2 17,9+1,5
KopmoBoe copro oTtaBa 3eneHbIi TacTOWIIHBIN 113.7 114,7 1253 117.9+12.5

KOpM

OmarM W3 caMbIX OONBIINX JOCTOMHCTB KOHBeWepa SBISETCS TO, YTO OH IO3BOJISET
o0ecreynTh KOPMaMH JTaHHBIH PETHOH B JIFOOBIX KIMMATHYECKHX YCIOBHAX. biarogaps HaCBIIEHUIO
KOHBeliepa MoceBaMH CMECH MHOTOJIETHHX TpaB 10 70% U 3epHOBBIMH KOPMOBBIMH KYJIBTYPaMH JI0
30% wnambonee MpUCTIOCOOICHHBIMH TSI BHIPAIIMBAHUS B PETHOHE, KOTOpPBIE CTPAgaOT OT YacThIX
3acyx B JICTHUI [IEPUO/I. B Ttabmune 2 mnokazaHbl ypOXKaWHOCTh CEHOKOCHO-NACTOMIIHOTO
KOHBeliepa, Tlle OJHOJETHHE M CMECh MHOTOJIETHHX TpaB Pa3HBIX JIET XU3HH, JAal0T YCTONYUBBIN
ypo’kaii ceHa B 3aCyIIIUBBIX ycioBusax 3amannoro Kazaxcrana (Tabnwma 2).

AHanm3 KOpMOBOW IIEHHOCTH C€Ha COCTaBHJI: MH. TpaBbl 2 roja Xu3HU -0,46; MH. TpaBbI
3 rona xwu3nu — 0,56 u MH. TpaBsl 4 roaa xu3Hu - 0,49, MH. TpaBsl 5 roga xxu3Hu 0,51, 4To ABIAETCS
XOPOIIUM IToKazareneM (Tabnumna 3).

Tabnuna 3 - KopMoBasi IeHHOCTh C€Ha CMECH MHOTOJIETHUX TpaB 0 ToJjaM pa3BHTHsI ypoxkait 2022r.

MH. TpaBhbl 2 MH. TpaBhbI 3 MH. TpaBsl 4 MH. TPaBhbI 5
ITokazartenu, ex. U3M. rojia )KU3HU roJia )KU3HU roJia )KU3HU roJia )KU3HU
Cripoii npoteuH, % 16,19 9,81 11,18 11,04
Buiara, % 9,81 9,51 8,98 8,93
Crlpas kietryaTka, % 31,3 26,7 32,6 28,8
Cerpoiit xup, % 2,58 2,10 2,22 2,84
Kaneiwuit, % 1,46 0,42 0,93 0,83
docdop, % 0,41 0,36 0,36 0,27
3omna, % 9,08 7,3 5,0 8,18
Kapotus, mr/kr 167,23 127,71 167,23 168,48
KopmoBbie enuHUIIBI 0,46 0,56 0,49 0,51

3akmovyenue. [l co3maHMs KOpPMOBOH 0a3bl JKMBOTHOBOACTBA MHPOBOIO  YPOBHS,
HalpaBJICHHBIX HA peIIeHHEe MPOoOJIeMbl UCIOIb30BAHMS OTEHIINAIA KOPMOBBIX KYJIbTYP CEHOKOCHO-
MacTOUIITHOTO KOHBeliepa oOpraHu3aius KOTOPOTO Ha CETrOMHSAIIHMNA JICHb SBISICTCS PEalIbHOM
HEO0XOIUMOCTBIO.

[Ipennaraemplii KaleHIApHBIA TpapUK CEHOKOCHO - MACTOWIIHBIA KOHBeWepa, KOTOPHI
MO3BOJIUT O0ECHEUUTh MOCTYIUICHHE MAacTOMIIHOTO KopMa B TeueHHH 155-160 nHel W mpoIUIHTH
nacTOUIIHBIN nepuos Ha 90-95 nHel, 3a cueT CTpaB/IMBaHUS OTABbI OJHOJICTHUX U MHOTOJICTHHX TPAaB,
U TOJYYUTh C eAUHMII Tuiomaad oT 113,7 mo 125 m\ra 3emeHoi Macchl MacTOMIIHONW TPaBbl M B
3aBHCHMOCTH OT MOTOAHO KJIMMAaTUYECKUX YCJIOBHH IMOJYYUTh C €IWHHUIBI CEHOKOCHOM IJIomaau OT
6,9 mo 13,5 m\ra cena c xoporeli KOPMOBOH IEHHOCTBIO: MHOroneTHHX TpaB or 0,46 1o 0,56
KOPMOBBIX €AMHHIL., YTO SIBJIAETCSA XOPOIIMM IOKa3zareneM. PekoMeHayeTcs HCIOb30BaTh MOCEBBI
MHOTOJIETHUX TPaB Ha CEHOKOC, II0CJIE OTPacTaHUs Ha BBINAC CKOTA.

UccnenoBanust mpoBeneHsl B pamkax: ¢uHancupyemoro MCX PK Haydno-TexHuueckoin
nporpamMmMel BR10764915 «Pa3zpaboTka HOBBIX TEXHOJOTHH BOCCTAHOBJICHHS M PalMOHAIBLHOTO
WCIIOJIb30BaHMs MacTOUII (MCIOIBb30BaHUE MACTOUIIHBIX PECYPCOB)» MO MeponpusTuio: «Pa3paboTka
HOBBIX TEXHOJIOTWH BOCCTAHOBIICHHS W PAMOHAILHOTO WCIOJNB30BAHMS MACTOUI B YCIOBUSIX CyXO-
CTETHOM M MOJTYIyCTBIHHOW 30HBI 3amagHoro Kazaxctanay
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TYHUIH

Makanana Kyprak Jaiga aiMarblHIa SKaWbUIBIMIA YCTaJaThlH aybUl IIapyallbUIbIFbI
JKaHyapyiapblHa apHajJfaH [AOBIHIBIK-KAHBUIBIMIBIK ~ KOHBEHEpHiH  O3ipJieHreH  KYPBUIBIMBI
KapacThIp/bl. JKeMmImen AaKpUIIapbIHBIH MaligaaHyFa HEeTi3[eNTeH YChIHBUIFaH 9J1iC KOPCeTLIreH, Oy
dbepMepiiepiiH TYPIiK Kypambl, OHIMIUIK JICHIeHIH »OHE IapyallbUIbIK MaKCaTTarbl OarbITThI
FBUTBIMH HET13/ICITCH TaHAay bl KOJIaHY TYPFBICBIHAH MEPCIEKTHBABI OONBIN Ta0bUTa bl Makaana
JKUTHSIK, OCIApIET, >KOHBIKAAAH TYPAThIH KOIDKBUIABIK IIONTEep KOCIACHIHBIH JaKbUIIAPBIHBIH
cunartamacel KentipinreHn. Ex OacTel "TyTik-ibIOBIK" (azacelHaa apma, CyldaH IIenTepi, Kymai
JAKbUIIaphl Ma0buFaHbl keH. CylaH IMIeNTEpiHiH achll MAaCCACBIHBIH €H YIIKCH OCyi MeTelka
JAKTHIPY Ke3eHiH/e Kypeni, an mady jkakchl oraBa amy ymiH 10-12 cMm OuiKTIKTE XKYpPri3iTyi Kepek.
JKemimen KyMaibIHBIH JaKbUIIAPbIH/A )KaHBUIBIMIBI KY3/TiH asFbIHIa as3 OacTalFaHFa JACHIH XKOHE Kap
JKayFaHFa JICHiH JKYPri3y YChIHbUIaAbL. JKailbuIbIM MayChIMBIHBIH COHBIHIA KY3Ti CYBIK Kenemai. Ocbl
Ke3eHJIC JKaHyapiap KaWTaJaH Kopallapra opaliajibl, OHJIa a3bIKTAHIBIPY JKUHAIIFAH IIOMICH JKYy3ere
aceIpbiIanbl. KopeITeIHABUTAN KeTe, 013 MaObIHIBIK-KaHbITBIMIBIK KOHBEHEP/IIH KYHTI30€TiK KecTeCiH
YCBIHAMBI3, OJl JKaWBUIBIMIBIK JKeMHIH 155-160 kyH imniHme TyCyiH KaMTaMachl3 €Tyre J>KOHE
JKAWBUTBIMIIBIK  Ke3€HII Oip KBUIABIK JKOHE KOIDKBULABIK IIONTEPAiH OTABAChIH aTy apKbUIbI
90-95 xynre y3apryra MymKiHmik Oepeni. CoHmaii-ak, KOJabl aya-pailbl-KIMMATTHIK Kardaimapra
0alIaHBICTEI JKAMBUILIMIGIK MIONTIH KAchkUl MaccachiHbIy 113,7-men 125 11 / ra-ra Jeiinri, >KaKChl
a3bIKTHIK KYHABUIBIFEI 0,46-man 0,56 >xeminen OipJjiriHe JMeHiHTI KOIDKbUIABIK IONTepaiH 6,9-maH
13,5 i/ ra-ra geiiiHri menTepin aimyra 00Jambl., 0¥ )KaKChl KOPCETKIIIL.
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BJUSIHUE BUONPEITAPATOB HA BHOXUMHWYECKHWI COCTAB KOPMOB U3
JIIOILEPHbI
THE EFFECT OF BIOLOGICAL PRODUCTS ON THE BIOCHEMICAL COMPOSITION
OF ALFALFA FEED

AHHOTAUA

B crarbe mpencraBieH aHaN3 pe3yabTaTOB Ja0OPATOPHBIX MUCCIENOBAHUN 10 XUMUYECKOMY
COCTaBy W THUTATEIbHOM LEHHOCTH KOPMOBOM Macchl M3 JIIOLEPHBI C TPUMEHEHHEM 3JIEMEHTOB
OPTaHWYECKOTO 3eMIICACIHNS B YCIOBHUAX COMOYHO-PABHUHHOM 30HBI AKMOJIIMHCKOW 00JIacTH.

ConepikaHre KapoTHHA B BapuaHTe 00pa0boTaHHOM B (ha3ax Havalie I[BETCHHS OUOIIpenapaToM
BioSleepBW+Foliar mokazan camblif BEICOKHA pe3yabTaT U cocTaBui 94,9 Mr/kr u3 pacuyera Ha | kr
KOpMa TP HATYpallbHOW BIAXXHOCTH, TMpeBBIIArOmmid Ha 24,4Mr/Kr KOHTPONBHBIA oOpasem. [lo
CONICP)KAaHUIO CHIPOHM KIEeTJ4aTKW  BapuaHT oOpaboTanHbIM Owompemnaparom BioSleepBW+Foliar
coctaBuia 19,15% xouTtponbHbIl 06pazen 21,80%.

HamOompmmii  pe3ynapraT 1O COCTaBy II€pEeBApUMOr0 IPOTEMHA IIOKa3ajdl BapHaHT
o0OpaboTanHbI B (a3zax HavalmbpHOTO IBeTeHHs Omompernaparom OrgamicaS+Foliar cocraBuBmmit
9,34% wu3 pacueta Ha 1 Kr KOpMa MNpU HATypaJbHOW BIAXXHOCTH, MNpeBblmaromuii Ha 1,47%
KOHTpOJ'II)HI)II\/'I BapHaHT. KOpMOBBIC CANHHNIIbI CpPaBHUTCIILHO OJWHAKOBBI,HO BapHaHT
BioSleepBW+Foliar mokazan maubonmpmmii pesymprar — 0,887kr; Ha KOHTPOJIBHOM BapHWaHTE —
0,827xr. BapuanTtel o00paboTaHHbIe OuomnpenaparamMud 1O conepxanuio ¢Gocdopa mokazanu
cTabuibHbIA pe3ynbTat 0,28-0,29% 1o cpaBHEHUIO ¢ KOHTPOJIbHBIM BapuanToM-0,24%.

ANNOTATION

The article presents an analysis of laboratory studies on the chemical composition and
nutritional value of alfalfa fodder mass using elements of organic farming in the conditions of the
hill-plain zone of the Akmola region.

The carotene content in the variant, treated with BioSleepBW+Foliar in the early flowering
phases, showed the highest result and amounted to 94.9 mg/kg per 1 kg of feedstuffs at natural
humidity, exceeding the control sample by 24.4mg/kg. According to the crude fiber content, the
variant treated with BioSleepBW+Foliar was 19.15%, the control sample was 21.80%.

The highest result in the composition of digestible protein was shown by the variant treated
with OrgamicaS + Foliar in the early flowering phases, which amounted to 9.34% per 1 kg of
feedstuffs at natural humidity, exceeding the control variant by 1.47%. The feed units are relatively
similar, but the BioSleepBW+Foliar variant showed the highest result of 0.887 kg., compared to 0.827
kg. shown by the control variant. The variants treated with biological preparations containing
phosphorus showed a stable result of 0.28-0.29%, compared to the control variant - 0.24%.

Knroueenie cnosa: Jqoyepra, 6u0npenapamb1, ouoxumuyeckull cocmaes, Kopmossle Kkadecmed.
Key words: alfalfa, biological products, biochemical composition, feed qualities.

Beenenne. I[Ipon3BOMUTENHHOCTh JKUBOTHOBOJCTBA TPSMO MPOINOPIMAHATBFHA OTPaCcin
KOPMOTIPOM3BOJICTBA, KOTOPYIO TPYAHO TMPEICTaBUTh ©O€3 MHOTrOJETHUX TpaB, NAIOMMKA NpU
NPaBUIBHOM HAay4YHO 0OOCHOBaHHOM MOJXOJl€ TapaHTHPOBaHHOE MPOM3BOACTBO 35-40 1. KOPMOBBIX
SIIMHUI] Ha YCIOBHYIO TOJIOBY [1, 2].

[ony4yeHnue BHICOKOOEIKOBBIX KOPMOB OoJiee d3QEKTHBHO MPU BO3JIEIBIBAHUN MHOTOJETHUX
0000BBIX KOPMOBBIX TpaB 3CHaplieTa, KIeBepa, NOHHHUKA, JIOUepHbl. [lo muTarenbHOW HEHHOCTH
JIOIIEpHA MPEBOCXOUT BCE OCTAIBLHBIE KOPMOBBIE KYJIBTYpBI, TaK 10 JaHHBIM A.A Maromeararuposa
Hal00 Kr 3emeHOM Macchl JMIONEpHBI MpuxoguTcs 3,6 Kr mepeBapeHHOro mporenHa. OnHAKO
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NPOAYKTHBHOCTh JIIOLUEPHBI 3aBHUCUT OT KayecTBa CEMSH, IUIOJOPOAUS TOYBBl M yCJIOBHUI
MIPOU3POCTAHUS B TIEPBBIN IO KU3HU pacTeHus [3, 4].

Kpome Toro mromepHa coxpaHseT M NOBBbIIAeT (hu3ndeckue CBOWCTBA MOYBBI JUIS
MOCIEAYIOUINX KYJIbTYp B arpoHUTOLICHO3aX H SBJSIETCS (yHAaMEHTaIbHBIM 3JIEMEHTOM Pa3BHTHUS
3eMIICICTNS, TIOBBIMIAIOIIMKA  IDIONOPOAWE TOYBBI  Oyaromapss CHOCOOHOCTH  (DHKCHpPOBATH
atMocdepHsIi azot [5,6, 7, 8, 9].

B mpupogHO-KIUMAaTHYECKUX YCIOBUSAX AKMOJIIMHCKOH OOJIAaCTH CyIIECTBEHHBIM (PaKTOpOM
BOCCTaHOBJICHUSI KOPMOBOM 0a3bl, ONTYy4EHHsI YCTOWYMBBIX YPO’KAaeB MHOTOJICTHUX TPaB BHIUTCS B
VIIyqIIEHHH CEMEHOBOJYECKOH 0a3pl, 00eCIeueHHOCTh KOTOPOW HAXOAWTCS HAa HU3KOM YypPOBHE
20-40%.

Ilo manneimv E.E Kynkeea B PecmyOnuke ypoaiHOCTh CEMSH JIOLEPHBI COCTaBIISET
0,4-1,0 w/ra, muaoronetaux tpas 0,7-1,7 w/ra [10].

[locnennue uccnenoBaHusi 3apyOeKHBIX M OTCUECTBEHHBIX YUYCHBIX HOATBEP)KAAIOT, UTO
Hay4HO OOOCHOBaHHOE MPHUMEHEHHE 3JIEMEHTOB OPTaHHUYECKOr'O 3eMJIeNeNIUsl MPH BBIPALIMBAHUU
MHOTOJICTHUX TpaB IMOJOXHUTENbHO BIMAIOT HAa yCTOWYMBBIE ypOXKaWm KOPMOBOM MacChl M CEMSH,
MOBBIMIAKOT IJIOJOPOANE MOYBBI, CO3JAIOT OJaronpUATHBIM (OH A NUTAHUS PACTEHUH, yIydIIaloT
9KOJIOTHYECKYI0 CHUCTeMy B 1eloM. [loBceMecTHOe HWCIOIb30BaHUE TECTHLUAOB TNPUBEIO K
HAKOIUICHWIO B TMOYBE TOKCHYHBIX BEIIECTB, OKa3bIBAIOIIME OTPHUIIATEIIFHOE BO3JCHCTBUE Ha
9KOJIOTMYECKYI0 OOCTAHOBKY B II€JIOM. AJIBTEPHATHBON Ha NAHHBIM MOMEHT SIBJISETCS NPHUMEHEHHUE
OpPTaHMYECKHUX MPETapaToB C aHATOTMYHON (DYHKIHEH BO3ACHCTBAS M C COXPaHEHUEM arpoIeHo3a.

Wnokynsiust cemsiH 6000BBIX OHOMpenapaTaMu CIIocOOCTBYET MOBBIIIEHHIO OMOIOTHYECKOTO
aszora B ypoxae 2-6 pa3 [11].

B nccnemoBarmsax A.H.ApTromenko o0paboTka ceMsH IOIEpPHbI OnompenapaTaMu a30TOBHT
+ GakTohoChUH MO3BOIMIM MONYYHTh BBICOKMH crebnectoil pactenmst 211-277 wrr/m’,cpemssis
BBICOTA pacTeHH cocTaBmia 63,2¢M.,4TO BBIIIE KOHTPOJIBHOTO BapHaHTa Ha 5,6 CM.,00JIMCTBEHHOCTb
pacTeHui cocraBmia 39,4-57,7%,KOHTpONBHOTO BapuaHTa cocTaBmsuia 32,2-49,8%.Takxke
OMOXMMHMYCCKUH aHalu3 OTOOpPaHHBIX O0pAa3lOB PACTEHUM IMOKa3al PE3yJbTaThl IO COJCPKAHUIO
npoTenHa a3oToBHT + Oaktodocdun-2,32%,koHTponb-1,78%,m0 kopMOBBIM eauHunam 17,70
KOHTpOJb-13,56 [12].

[lonmy4yeHue ycTOWYMBBIX ypOXKaeB MHOTOJICTHHX TpaB BO3MOXKHO IPU HCIIOJNIB30BaHUU B
TEXHOJIOTHH BO3JEJbIBaHUS OHOIpenapaToB U MUKpoyAoOpeHnn.Tak pacTeHUs] MEPBOTO M BTOPOTO
rojia XU3HU MOKa3aJl IOJIOXKHUTENbHbIE pe3ysbTaTbl.O0paboTka cemMsiH OOOOBBIX Iepe] IOCEBOM
npenapaToM MHKpOMakc W B IIEPHOJ BEreTaluH NpernaparoM MUKPO3J YBEIHYWIN yPOXKAHHOCTS.
B ogHOoM M3 BapmaHTOB B MEPBBIN TOJ )KU3HU IUIONIANb JUCTHEB JIONEPHBI cocTaBmia 22,0 u 22,4%
[13, 14].

B skcnepumentax @.M.MarkapumoBa u 1p.(2020)npumeHerne OuorpernapaToB Ha 000OBBIX
KyJIbTypax Mokasamu Bbime Bapuantel Rhizobium -10,7%, Artonuk-29,53%, Buoazor-24,83% mo
CPaBHEHHUIO C KOHTPOJIEM.

B pa6orax |. Z. Marchis u ap.(2018) mpoBOIMIICS CpPAaBHUTEIbHbIN OMOXMMHYECKHUI aHAIN3
JIOLEPHBl 10 TPAJUIMOHHOW UM OPraHWYecKOd TEeXHOJOrusM Bo3nesbiBaHus. IIponeHTHOE
COJIep)KaHUE CYXOro BElIeCTBa OBUIO BBINIE MO TPaAMIMOHHOW cucteMe. ChIporo mpoTenHa Ha
11%,xxupa Ha 0,05% BBITIIE B OPraHUYECKON TEXHOJIOTHH 110 CPABHEHUIO C TPATUIIMOHHOM [16].

B nammx uccnenoBaHusx Obula TIOCTaBJICHA OJHA U3 aKTYaJbHBIX 3a]ad, M3Y4YEHHs BIMSHUS
OWonpenaparoB Ha POCT, Pa3BUTHE W OMOXMMHUYECKUH COCTAB KOPMOBOW MAacChl M3 JIFOIIEPHBI, C
UCIIOJIb30BaHUEM 3JIEMEHTOB OPraHUYeCKON TEXHOIOTHH.

MarepuaJibl M METOABI HCCIEA0OBAHUI

IloneBbie ombrTel mpoBeneHsl B 2021-2022 r1r. B TOO «Kokmerayckoe OIBITHO
MIPOU3BOJICTBEHHOE XO03SIMCTBOY», AKMOJIMHCKAsI 00J1acTh, 3epeHINHCKHUI paiioH, c. [1laranansr.

[louBa mpencraBisier coOoil OOBIKHOBEHHBIH YepHO3eM ¢ IiyOuHOW rymyca 24-26 cM u
cooTHomeHneM rymyca - 4.0%. Coaep>kuMoe HUTPATHOTO a30Ta B MaXOTHOM CJIO€ MOYBBI COCTABIISIET
— 3,2 mr, ¢pochopa — 8,7 mr, kanmus — 35,2 mr Ha 100 r mouBsl. Takum 00pa3oM cojep)KaHUE a30Ta
yMmepeHHoe, (pochopa HU3Kas, Kalus BEICOKOE. MeXaHUYECKUI cOCTaB TIOYBBI TSDKEIOCYTIIMHUCTBIH, C
00beMHBIM BecoM 1,2 T/cM® B TaXOTHOM FOPU30HTE B CpeHEM MeTpoBoM citoe 1,29 r/em’.

JlabopatopHble OTBITHI 3aKJIaJBIBAIACH COTVIACHO METOJMKE OTPEICICHUS] CUIIBI POCTa CEMSH
KopMOBBIX KynbTyp o [TOCTy 12038-84.
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[loneBble OMBITHI OBUIM 3aJI0KEHBI B 3-X KpaTHOH MOBTOPHOCTH. ATPOTEXHHKA B OIBITAX
3omanbHas. Imomans OmeITHON memsHkd 20 M°, pasMelleHHe NENSHOK PEHIOMH3HPOBAHHOC.
TIpeniiecTBEHHUK - YUCTHIN Map.

TexHuka M METOIMKA 3aKJIAIKH MPOBEACHUS TOJICBBIX HAOIIOACHHWH, YYETOB U aHAJIM30B
npoBeneHsl o obmenpuasToil Metomuke b.H. JlocmexoBa [17]. Cpok moceBa - 17 mas. Ceska
pyunas PC-1, rmyOuna 3amenku cemsiH — 1,5-2,5 cv.  Cmoco0 moceBa psiAOBOM M MIUPOKOPSTHBIH,
mexaypsase 70 cm. Hopma BbiceBa ceMsiH JIOLEpPHBI MPH IIUPOKOPSITHOM croco0e cocTaBuiia
5,0 xr/ra. Tlpu 00paboOTKe ceMsiH Ucmob30BaNIUCh Ouomnpenapartsl: BioSleep BW+Foliar_(2-3n/ra),
Orgamica S+Foliar(1,5-2,51/ra), Organit P,Organit N, Biodux+Foliar (2,5m/ra), Foliar(2mn/ra).
O06paboTky ceMsH OnomnpenaparaMu npoBoawn 3a 10 gacoB 110 mocesa.

CxeMa ormpITa BKIIIOYaja CIEAYIOINE BAPHAHTHI:

1 — xoHTpOIH (00pabOTKa CEMSTH BOIOMN);

2 — obpaborka cemsau BioSleep BW+Foliar;

3 — obpaborka cemssn Orgamica S+Foliar;

4 — obpabotka cemsu Organit P,Organit N, Biodux+Foliar;

5 — obpaborka cemsn Foliar;

AHanu3 OMOXMMHYECKOTO COCTAaBa M MUTATENLHON IIEHHOCTH KOPMOBOM MAacChl U3 JIOLEPHBI
MPOBEJICHBI B CEPTU(UIIUPOBAHHOHN JTabOpaTopuu OMOXUMHM TexHOJIoruu KauectBa, TOO «HIIL um.
A.N. BbapaeBa», n. Hayunsiii yn. bapaeBa 15 IllopranauHckuil p-H. ATTecTaT aKKpEAUTALMU
NeKZ.T.03.1538 ot «18»uronst 2020 T.

Merteonannsle nocta Illarananst B 2021-2022 r.r 1eMOHCTPUPYIOT, UTO 3a HCCIEyeMble TOJIbI
B cpeaHeMm Bbimano 262,4 MM aTtMocepHBIX OCaaKOB, TO ecTh Ha 58,6 MM HWXKE CpeaHei
MHOTOJNIeTHeW HOpMBI. CpenHue IBYXTOAMYHBIC OCAJKH B MEPHOA C CEHTSIOpS MO MapT C y4EeTOM
2020 roma MOCIY>KWJIM OCHOBHBIM HCTOYHHKOM 3araca MpOJYyKTUBHOW Bjard B TOYBE, KOTOPHIH
coctaBui 212,5 MM mpu HEOCTATKE B aTMOC(EPHBIX ocaakax 39,7 MM MO CpaBHEHUIO C MHOTOJICTHEH
HOpMoIii (Tabmmma 1)

Ta6nuna 1 — Mereonauusie nnocta [Haranamns 3a 2021-2022 rr.

Ocanxu, MM Temmnepatypa Bo3ayxa, °C
Mecan CPeaHsA 2021-2022 rr. CPeAHAA 2021-2022 rr.
MHOT'OJIETHSIS MHOT'OJIETHSIS
1 2 3 4 5
2021 r.
SHBapp 11,6 16,6 -16,3 -18,1
DeBpasb 14,1 26,0 -14,2 -14,7
Maprt 15,8 36,8 -5,8 -7,4
Arpenb 22,8 9,3 +4,5 +4,9
Maii 35,1 7.9 +11,8 +17,2
Wronn 42,5 25,6 +17,1 +17,3
Hronb 66,8 40,3 +20,2 +20,7
ABrycr 36,3 28,1 +16,8 +20,0
CeHTs0pb 26,1 14,3 +10,6 +10,0
OKTI0pB 25,5 13,7 +3,8 +4,4
Hos10pn 16,9 18,1 -5,6 -6,7
Jexabpb 12,7 49 -13,1 -9,6
Hroro 326,2 241,6
2022 r.
SuBapp 12,3 11,6 -16,0 -12,4
®deBpaib 13,3 18,5 -14,2 -9,2
Maprt 16,3 47 -6,0 -9,0
Anpens 19,0 55 +4,5 +8,5
Maii 32,8 15,7 +12,2 +13,6
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1 2 3 4 5
Wronn 41,0 49,6 +16,7 +17,7
Hronb 67,0 77,0 +19,0 +19,9
ABryct 36,5 441 +17,1 +16,7

CeHTs0ph 25,2 6,6 +11,0 +13,0
OKTs0pb 24,3 13,6 +3,7 +4,3
Hos6ps 15,8 29,6 5,1 -8,3
Jexabpb 13,1 7,3 12,5 11,5
Uroro 316,6 283,8

B cpemnem 3a mccienyemble oAbl KOJIWYECTBO BBINABIIMX OCAJKOB 3a BEreTallMOHHBIN
nepuon coctaBui 154,6 MMm. OTHOCHTENBHO HEOONBIIOE KOIMUYECTBO OCAJKOB B COUYETAHUU C
BBICOKUMH TEMIIEpaTypaMH OIpeJeNsieT HU3KHE 3HAYCHMs BIAKHOCTH BO3/AyXa U IOYBBI, YacTYIO
MOBTOPAEMOCTh 3acyX. MakcUMaJbHBIA 3amac Bjard OTMEYEH paHHE BecHOM. [[ns Hauvana ampens
JAHHOTO Iepuoja ObUIO XapaKTepHO OTCYTCTBUE OCAIKOB W HAJIM4YUs BETPOB, YTO IIPHUBEIO K
ucnapenuto Biaru. CpeqHeMecsiuHasi TeMIeparypa B Mae MeCSIe OTYETHOTO Mepuoja HaXOAWIach
+2,6°C Bbinre HOpMBI 1 coctaBmsiia 30 — 38°C. CpemHeMecsdHast TeMIepaTypa BO3IyXa HIOHb-HIOIb
OTYETHOTO TOJa MPEBBIIACT CPEAHEMHOTONETHIOI HOpMy Ha +2,0°C....+2,2°C (tabmuua 1).Takum
o0Opa3zom, Oombllas 4acTh MEPUOJIa aKTHUBHOW BETEeTAIlMH JIOIECPHBI XapaKTepHU30Balach BBHICOKHMHU
CPEIHEeCYTOYHBIMH TeMIIEpaTypaMy BO3AyXa, MPEBBIIIAIONIUMHA CPEIHEMHOTOJICTHAE 3HAYCHUS, TIPU
geguuuTe aTMOC(EpHBIX OCaJKOB, YTO CO3JABAJIO HE BIIOJHE OJAronpHsTHBIC YCIOBHS AJSL POCTA,
PasBUTHS U MPOAYKTHBHOCTH 3TOH KyJIBTYpHI, U3 YETO MOXKHO 3aKIIOYUTh, YTO YCIOBHS BEreTaluu
CKJIaJBIBAINCH B YCIOBHSIX JeHIMTA BIaroo0ecredeHHOCTH. HekoTopoe MONOoKUTENbHOE BIMSHUE
Ha POCT U pa3BUTHE KYJbTYP B OIBITE OKAa3aJId OCAIKH, BHIIABIINE B TPEThEH AEKale UIONIS U MEPBOH
JeKasie aBrycTa B KonudyecTBe 74,3 MM, KOTOpBIE COBIAIM C OCHOBHBIMU IEPHOJAMH BEreTaluu
TTOCEBOB.

Pe3ysbTaThl 1 HX 00Cy:KIEHUE.

Jlnisi TIOBBIMICHUS YPO’KaMHOCTH CEIbCKOXO3AHCTBEHHBIX KYJIBTYP BO BCEM MHpPE Hapsdy ¢
MUHEPATBHBIMH W OPraHMYeCKUMH yIOOpeHUsIMH OONbIIas pOJIb OTBOJMTCS HCHOJIb30BAHUIO
ounonpenaparam. Huskas CTOMMOCTB, BEICOKas! OKYIIA€MOCTh, 0€30MaCHOCTD ISl OKPYKAIOMIeH Cpebl
00YCITOBIMBAIOT UX IMUPOKOE IpuMeHenue [18].

PernameHT nprMeHeHHs TIPENapaToB:

B kadecTBe WHCEKTHUIMJA NPOTHB BPEIUTENCH HCIONB3YeTCs OHOJIOTMUECKUH mpernapar
BioSleep BW. Pe3ynbraTiBeH NpOTHB LIMPOKOTO CIIEKTpa HAacEKOMBIX-purodaros, OezomaceH s
TEIJIOKPOBHBIX U m4én [19].

[IpotuB Oone3Heil ucmonb3oBaH Owuonoruueckuii mpemnapar Orgamica S sBISIOIIUICS
0e30MacHPIM MUKPOOHOIOTHYECKAM (DYHTHIIMIOM MOJABISIONINN IPUOKOBBIE 00pa30BaHMs pacTeHUI
[19].

AzotHoe M (ochopHOE NMUTAHHE PACTEHUH O0ECIEeYHMBAIIOCH BHECCHHEM OHOINpPEnapaToB
Organit P, Organit N,KoTopbIe SIBJISIFOTCS a0COIFOTHO O€30MacHBIMH IS TEIIOKPOBHBIX 1 muén [20].

Crumynsatopom pocra Biodux mpousBogurcs o0paboTka CeMsiH IEpel] IMOCEBOM B MEpUO[
BEreTaluy MOJOKUTEIBHO BIUAIOIINM Ha CTPYKTYpY ypoxas [19].

@eprurpeitn onuap MOBBIIAET POCTOBBIE XapaKTEPUCTUKU pacTeHuil. B cocras mpenapara
BxoT IMHK — 0.75%, mapranen — 0.50%, 6op — 0.10%,xene3o0 — 0.10%, mexp — 0.10%, monmubaen —
0.02%, xobansT — 0.01%. Hcnone3yercs B mepuos Havyasio UBETEHHS KyJIbTYpPbI IIyTEM ONPbICKUBAHUS
pactenus [21].

3eneHHas Macca JIIOIEPHBI — EHHEHINi 0eNKOBO-BUTAMUHHBIA KOPM C OOJBIINM CIIEKTPOM
HE 3aMEHUMBIX aMHHOKHCIIOT, BUTAMMHOB, KapaTHHA, KJIETYaTKU U TA. B Hammx omeitax o0paboTKa
MIOCEBOB JIFOIIEpHA OMOJIOTMYECKUMH TIPerapaTaMy MoKasaja, 4YTo CO/IepKaHue MUTAaTeIbHBIX BEIIECTB
B CyXOW Macce yBEIWYHIIOCh B CPABHEHHH C KOHTPOJIEM.

Tak conepaHue CHIPOro MpOTEHHA B BapuaHTe oOpaboTaHHOM B (a3ax Hadayle LBETCHHS
ouomnpenaparom OrgamicaS+Foliar mokasan camblii BBICOKMIT pe3yibrar u coctaBun 14,14% wu3
pacdeta Ha 1 Kr KOopMa TpH HATypadbHOW BIIAXKHOCTH, MpeBbImaomuid Ha 1,75% KOHTPOIBHBIH
oOpaszen. BapuanTtel oOpaborannble Omonpemnapatamu BioSleepBW+Foliar, Organit P,Organit N,
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Biodux +Foliar, Foliar cocrasunu 13,26%, 12,97% u 13,84% (tabauna 2). Cieayer OTMETUTb, YTO
COJiep)KaHUEe KapoOTHHA B CyXOW Macce ObUIO BBIIE B Bapuante, oOpa0OTaHHBIM TpenaparaMmu
BioSleepBW+Foliar , Foliar cocrasmn 94,9 Mr/kr u 89,8 MI/Kr, 4TO BEIIIE KOHTPOISA B CPEIHEM Ha
21.8 mr/kr

HccenenoBanme coctaBa 00pa3IioB JOIEPHBI, 00paboTaHHBIX OWOIpernapaTaMu B CpaBHEHUH C
KOHTPOJIBHBIM 00pa3lioM II0Ka3ajo, 4TO CoiepskaHwe 30ibl B Bapuante c¢ BioSleepBW+Foliar
npeBocxoaut Ha 0,93%, B Bapuante ¢ Foliar Ha 1,08%.

Bapuantel o0paboTaHHble OHOIpemapaTaMd  MPEBBIIAIOT KOHTPOJb IO COACPIKAHUIO
tdocdopa, a3ora, xupa 1 KOpMOBEIX enuHUIl. Cojep’kaHHue IMepeBapuMOro IpoTeHHa B OTOOPAHHBIX
oOpa3max Cyxoil Macchl JIOIEPHBI Ha KOHTpoJe -7,87 %, ucmonp3oBaHne OHOMPENapaToB BO BCEX
BapHaHTax JaJii MPUOAaBKY IO JaHHBIM IOKa3aTelisiM B cpeaHeM- 8,9 %.  KoHueHTpamus chipoii
KJIETYATKH BO BCEX MCCIEIYEMBIX AKCIEPUMEHTAFHBIX 00pa3iax cocTaBmio B cpenHeM - 20,2 %, 9aro
MeHbIIe KoHTpois Ha 1,6 %.

BuoxuMuyeckuii cocTaB M MUTATEIBLHOCTh PACTEHUH B KOHTPOJIHHOM BapHaHTE COCTABIIsIA
mo mnporeuny-12,36%,c coaepkanueM kaporuHa 70,5%, BioSleepBW+ Foliar mnporeun-
13,26%,kapoTrn-94,9%,0rgamicaS+Foliar mporenn-14,14%,kapotun-66,8%, Organit P,OrganitN,
Biodux+Foliar nporenn-12,97%, kaporuna-66,8% u Foliar nporeunn-13,84%, kapornu-89,8%.

Tabmuia 2 — BUOXUMUYECKHH COCTaB M MUTATENLHOCTD JIFOIIEPHBI

Organit
Kontpons | BioSleep | OrgamicaS | P,Organit N .
Toxasarens BW+Foliar +Foliar Biodux Foliar
+Foliar
Cyxoe IroCTt
BemecTro, % 31640-2012 83,06 79,74 75,95 73,26 62,97
T'OCT13496.1
Kapotun mr/kr 7-2019 70,5 94,9 46,8 66,8 89,8
Cripoid TOCTI13496.4- | 15 39 13,26 14,14 12,97 13,84
rpoterH % 93
Azota % FOCT£496'4_ 1,98 2,12 2,26 2,08 2,21
Cripoid FOCT13496.2- 1 51 g0 19,15 19,98 21,38 20,40
Kier4aTtky % 91
30111 % I'OCT26226-95 8,35 9,28 8,91 8,55 9,43
Croiporo xupa | 'OCT13496.15-
% 2016 2,14 2,35 2,51 2,32 2,70
MeTtonuka
h)
B9B % ITUHAO 2002 55,32 55,96 54,46 54,78 53,63
ITepeBapumoro Meronuka
nporenna % IHMHAO 2002 .87 8,60 9,34 8,35 9,09
OOMeHHOHI
SHEPruu T'OCT4808-87 10,10 10,47 10,35 10,16 10,29
(MJTx)
Kopu K"'FI‘“H“H FOCT4808-87 | 0,827 0,887 0,868 0,836 0,858
dochop % HK-ananu3arop 0,24 0,28 0,29 0,28 0,28
Kanuit % HK-ananusarop 3,33 3,48 3,97 3,47 3,47
Kanenmit % UK-ananuzarop 2,78 2,54 2,82 2,54 2,76
Marnaui % UK-ananuzarop 0,45 0,44 0,46 0,43 0,45
Knacc T'OCT4808-87 3 2 2 3 2

3axmouenune. Takum 00pa3oM, MO pe3ysbTaTaM HAIIMX WCCICIOBAHUUN CIEIyeT OTMETHTH,
yTO0 00paboTKa CeMsH OWompernaparaMyd Iiepe] MOCCBOM W B IEPUOJ Bererauuud B ¢ase Hadajaa
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[[BETCHUS yIydIllaeT OHOXMMHYECKHUI COCTaB, KOPMOBBIC Ka4decTBA M MHTATEIbHYIO IIEHHOCTh
KOPMOBOI Macchl M3 JIIOIEpHBI. [103TOMY cuuTaeM IenecooOpasHbIM Mpu pa3paboTke OpraHuYecKOn
TEXHOJIOTHH BO3JICJIbIBAHHUS HCTIOJIh30BATh PEKOMEHIyeMbIe HaMU OUOIIpeapaThl.
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TYHUIH

Maxkanana AxMoyia OONBICBIHBIH Te0Oe-)Ka3blK alMarFbIHIa OPraHUKAJBIK CTIHIIIIIK
SNIEMEHTTEpiH TaiijanaHa OTBIPHIN, >KOHBIINIKA JKEMIION MAacCaChIHBIH XHMHSUIBIK KYpamMbl MEH
TaraMJbIK KYHABUIBIFBI OOMBIHIIA 3€pTXaHANBIK HOTWDKENepi  yChIHBUFaH. ['ynmeHyxain Oacramy
¢dazanapeinga Biosleepbw+Foliar OuonpenapariieHeH OHJACITCH KapOTHH MeJIIEp HYCKAchl €H
JKOFapbhl HOTIKE KOPCETTI JKOHE TaOWFH BUIFAJIBIFBI 1 Kr skemre ecenterenge 94,9 mr / kr
KypansLsarHu 24,4 Mr / KT 6aKpIay YATICIHEH JKOFapHI.

Iuxi kaeryaTka Kypambl OoiibiHIIA biosleepbw+Foliar Omonpemnaparnenen eHIENTeH HYCKa
19,15% xypamel Oakputay yirici  21,80%. T'ymmeny ¢asamapeiama  OrgamicaS — +Foliar
OnorpenapaTneHeH OHIENTeH HYCKAa KOPBITBUIFAH NMPOTEHMH KYpaMbl OOWBIHIIA €H YJIKCH HOTIKE
KepceTTi- 9,34 Kypansi% TabuFu bUTFANIBUIBIKTA 1 KT xeM ecebimeH, 1,47% - maH »orapbl OakelIay
HYCKachlHaH. A3BIKTaHABIPY OIpHiKTEep canbIcTRIpManbl Typae Oipmaeit,0ipak bioSleep bw-+Foliar
Hyckacel 0,887 Kr eH >Korapbl HOTIKE KepceTTi,0akpuiay HyckackiHAa-0,827 kr. @ochop Kypambl
OolibIHIIA OHWOIIperapaTTapMEeHEeH OHJIENTeH HYCKamap TypakTel HoTmke kepcerti 0,28-0,29%
OakplIay HYCKachIMeH caibicThipranaa-0,24%.
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KHNPOB OPMAH TYKBIMBAT'BI AYMAT'BIHJIA CAJIBBIPAHKBI
KAHMBIH (BETULA PENDULA) KOIIETTEPIH OCIPY TEXHOJIOT USACHI
THE TECHNOLOGY OF GROWING BIRCH SEEDLINGS IN THE KIROV
FOREST NURSERY

AHHOTANUA

Kaiieinaer opmangap bateic Kazakctan oOnbIchl ayMaFbIHIAFEl MEMJIEKETTIK OpMaH KOpbIAa
oTe a3 KelleMie oceli, OoNapablH xanmbel aygansl 901 ra ameim katelp. byn aramTeiH TYpi
KYPFaKIIbUIBIKKA TO3IMIUTITIMEH, 9PTYPJi KIUMATTHIK JKarfaiapFakeHe OUIeTIHIINIMEH >KOHE Je
as3Fa  Te3IMIUTITIMEH epekmeneHeni. bynmali opmaH ecipeTiH >karjaiijapra Te3iMAUTITIMEH
epKIIeTIeHreHiMeH, OYJT arall TYpiHiH KeIeTTepiH ecipy KUBIHHBIH KUBIHBI Jecek Te Oomaapl. Cebebi
OHBIH KOIIEeTTepPi OTe HO3IK, api KOFAaphl aya TeMmIepaTypachlHa IIbIIall ajaMaid, Kell KaFaaiiia e
kereni. bBi3miH OOJBICBIMBI3IBIH TEPPUTOPHUACHIHIAA KaWBIHAAPABIH KejeMi ©Te a3 OOJybIHBIH
cebentepiniH Oipi ockima. Anmaiina, opTyp:ii enjep/liH OpMaH MapyallbUIbIK KbI3METKepJiepi HeMece
FaNbIMAAPbl KalblH KOLIETTEPiH OCIpYAiH TEXHOJOTHMSACHIH KYPBIN, KOITEreH 3epTTeyNep KYpri3li.
bizniy TapambsIMbI3liaH Ja, OCBIHAAN 3epTTeyiiep *Kyprizungi. byn 3eprreynep KupoB TyKpIMOaFbIHBIH
ayMarbIHJIa KYPri3ingi. MemieKeTTik opMaH KOpbl ayMaFbIHJIa eTijeTiH 0apiblK OpMaH eKIelepi OChl
TYKbIMOaKTa ecipiieni. 3epTrey >KyMbIcTapbl ce0y OpHBIH JalblHAayAaH, TYKbIMIbl ceOyneH
Oacrasplll, cemmesepre KyTiM JKacayMeH, OJIapIAbIH ©Cy JKarJaiblH OakKbUIayMeH >KaJIFacThl.
Kerrerrepi ecipyre 3 Typii »aFaai KalbIITaCTHIPBLULABL: OipiHIi sxarmaiaa 20 % - AbIK KYHHIH Ke3i
eTeTiH TopMeH; ekiHmii xarnaiaa — 40 % - neIk; yoriHmi skargaiga — cabaHMeH KaObUIIBL. 3epTTey
STIIKETIepl MaKaia a TOJBIK KOpCeTiI .

ANNOTATION

Birch forests grow in the State Forest Fund on the territory of the West Kazakhstan region in a
small volume, their total area is 901 hectares. This type of tree is characterized by drought resistance,
unpretentiousness to various climatic conditions and frost resistance. Despite the fact that it is resistant
to such forest-growing conditions, growing seedlings of this type of tree is a difficult task. Because its
seedlings are very fragile and, unable to withstand high air temperatures, in most cases die. This is one
of the reasons that there are very few birch trees in our region. However, forestry workers and
scientists from different countries have developed a technology for growing birch seedlings and
conducted a lot of research. Similar studies have also been conducted on our part. These studies were
conducted on the territory of the Kirov forest nursery. On the territory of the state forest fund, all
forest crops are grown in this forest nursery. The research began with the preparation of the sowing
site, sowing seeds, caring for crops, monitoring the state of their growth. 3 types of seedling growing
conditions were formed: in the first case, a grid with a clearance of 20%: in the second — 40%; in the
third — straw. The results of the study are described in detail in the article.
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Kipicme. Kazakcrtan PecnyOnukachlHBIH OpMaH  JAKbUIAApbl  KOPBIHBIH  TOIBIPAK
JKaraiIapbelHBIH alyaH TYPJLUITT OpMaHIapasl KAJIBIHA KENTipy YIIH alyaH TYpJli araml TYpiepiH
Tajam eTei, oJapAblH endyip OeiriH KamelpakTsl OpMaHAap ajbIll JKaThIp. Te31MAl arall OTHIPFBIZY
MaTepHajbl eTe KaXeT, OUTKCHI COHFBI JKbUIIApPhl apTHIKIIBUIBIK TYPAKThl apajac eKIeslepal Kypyra
Oepineni. OpMaH TUTOMHHUKTEPIH KYpy Ke3iHe ®KambIPaKThl TYPIEPIiH OTHIPFBI3Yy MaTepraibl PETiHIE
KaWBIH KOIeTTepl KeHIHSH KOMIaHbIIa bl

On KeKTeMHIH HeMece acbUl KOKTEeMHIH OacTamyblHBIH (EHOJOTHUIBIK Oenrici OobIm
TaOBUIATBIH KamlBIpaKneH Oip yakpITTa TYIACHIl; >KeMIiCTepHiH TiCyl »Ka3AblH OpTachlHIa —
70-75 xyHHEeH KeiiiH Oonambl. Byl yakpITTa »KeMic ChIpraliapbl KYPFaK, alllbKk KOHBIP Hemece KOO
CapFhII 0OJIAbI, Y3BIHIBIFBI 27-40 MM keTei, KaIbIHABIFEL 5-10 MM. Onap Te3 KelIMeH KOWBUIAIbI.
blnrannel Tomblpakka TYCKEH TYKBIMIAp T€3 OHIN MIbIFaabpl. OCKiHAepAe 2 KilIKeHTaH, jKalaHall,
KBI3FBUIT TYKBIM)KapHarbl Oonanpl.BipiHmi >keiibl ecimIik OipHelle CaHTUMETpre ocefdi, Oipak
2 xpUTFa Kapai o 25-40 cM, an 3 xbutel — 60-100 cM HeMece ofaH Aa Kemke keTyl MyMKiH. KaiibiH —
KepIlijiec eljeple €H Te3 ©CeTiH OopMaH TypJepiHiH Oipi. KaWbIHHBIH KalFfbI3 TypFaH araiiTapsbl
7-15 xacran Oacram, , 20-30 >xactan Oacrtam eknenepnue xemic Oepe Oactaiigel. bByn kabinmeTti
60 pUTFa JICHiH oHe oJaH Ja ke [1 - 2] yaKbIT cakTail OTBIPHIIN, JTIHICKTeH KOOCH apKbLUIbI HKaKChI
KaJIIbIHA KENEei.

O3iHiH KeH ayKbIMbIH/A KaiblH KIMMATTHIK JKaraaiinapra KeHe OiNie/i, KpICKa Te31MIIi, Kell
KOKTEMJIE XKOHE epTe KOKTEM/IE asi3Fa OHall IIbIOaibl.

MesoduT 60ma OTHIPHIN, KalbIH KYpFaK Ke3eHAEpre MblAail anaipl, KYpFraKIIbUIbIK Ke3eHIHIe
JKambIpaKTapeIHBIH ~ Oip Oemiri capraiipilr, Tycim KeTemi, Oyl CyOBIH JKETiCTIEymIiTiriMeH
JKambIpakTapAbplH OyiaHy OeTiH KypT TemeHzereni. KalbiH eTe >KapBIKCYHTIIN, OHBIH YIIapOackl
aIllbIK, KOIl >KapblK Oepeni, KailblH araluTapbl Te3 >KYKapaabl, COHABIKTaH KalblH OpPMaHAApbIHBIH
ycTiHri Oenirinae 6acka arai TypIepi >KaHapblIIl, MOJI LIOTI KaMbUIFBICHI JaMUIbl [3 - 6].

Matepuangap KoHe 3epTTey daicTeMeci. Aram TYKBIMIAPBIHBIH KOLICTTEPiH Ocipy Ke3iHae
MUTOMHUKTIH OpHANACaThIH OPHBIH TaHJAy MaHbI3/IbI OOJBIN Kee .

KaliblH TYKBIMIACBHIHBIH JKanbIpakThl arainsl (Betulaceae), Ouikriri 30 M-Te JeifiH KyaTThl KeH
yirap6acel 6ap. KaObIFbl Teric, ak, ecki aramTapaa JiHiHIH TYyOiHIE Kapa, TepeH JKapbhIKTaphbl Oap.
Byrakrap canOblpan, KbI3BUI-KOHBIP TYCTi, XOII HWIiCTi IIAHBIPIBI CYWENIEepPMEH THIFbI3 >KaObLUIFaH.
Bypiikrepi aObICKaK, KbI3bLI-KOHBIP, 0aab3aMIBIK HiCi 0ap jKoHE CoJl TYTKBIP IIAWBIPIIBI 1aMi Oap.
JKampipakTapbl Y3bIH JKallbIpaKThl, KE3EKTECIN, YIIOYPHINTH HeMece poMO Topi3fi-TyKbIM Topi3i,
JKYpeK Topi3lli Herisi Oap, kac-)kaObICKak, O0e3mi cyiiennepMmer xa0Obutran. KalibiH-OipTeKTec araril.
ATansIK ryjiiepi T'yJIIoFsIpiapaa *XUHaIa bl-KbI3bUI-KOHBIP TYCTi, aHAJIBIK T'YJ1IEP] aJIABIMEH OO3FBUIT
JKacbll Tycke ue Oonazbl, aj TYKbIMIAp MICKEH Ke3[e ojlap *acbUI-KOHBIpFa aiiHananasl. Kemici-
KIIIKeHTaH, y3piHaay kenreH. Coipra Kypambinaa 500-re geiid sxanrak Oap. Cayip-MambIp aiiapbiHia
TYJACHII, TIijIe-TaMbI3 ailapbiHaa xemic Oepesi. O BereTaTuBTI )KOHE TYKBIM apKbUIBI Tapayajbl.
KaiibiHabIH eMip cypy y3akTbirbl-100-120 sxpu1. TM/I-HbIH Gapnblk aymarsiHaa Tapairad. On opTypii
MEXaHUKAIBIK Kypam/IaFbl KYpFakK, jKaHa »KOHE BbUIFANIbI TOMBIpAKTap/a, JKalbIpaKThl KOHE apaliac
opMmanaapaa eceni. Kaitbig ete poTodnibi xkoHe KeJIeHKere Mblaai anMaisl [7].

KaiiblH KemeTTepin ecipy TeXHOIOTHSICHIH 3epTTey Opall opMaHaap MEH JKaHyapiap JYHUECiH
KOpFay >KeHiH/Ier1 MEMIIEKETTiK MeKeMeciHiH KipoB opMaH MUTOMHUTIHIE KYPTi3iiii.

OpMaH ecipy araaiaapbiHa calObIpaHKbl KAbIHHBIH 6Cyl MEH JIaMy epeKILeIliKTepiH ecKepe
OTBIPBII, 3P TYPJIi KeJICHKeJIey MaTepHalIapbiH KOJIIaHy YChIHBULIBL. JKaObIH MaTepHasIbIHbIH OipiHIII
HycKachl Tek 20% XapblK OTKI3eTiH KeJICHKeJl Top 0ojabl, eKiHin Hyckackl 40 %, ToxipuOeHiH
YIIIHII HYCKAChIHJIA JaKbUIIap CabaHMEH JKOHE KOJICHKEI TOPMEH kaOblUIFaH. AJIFalllKbl €Ki HyCKa
JKYHeKTen ceOUIreH NakpUimapbl OONabl, YIIHIII HYCKa-aTbhl3, aTbI3AbIH TepeHairi 8-10 cm. Op
HYCKaJa JQJipeK HOTIKE aly YIUiH oylap YU KaiTajay ajaHbl cajblHABL. OpOip ChIHAK allaHBIHBIH
kesiemi 0,5 M * 0,5 M Oonapl. OpOip ChIHAK aJaHBIHAA KOLIETTEp CaHbl €CENTeNill, KOIEeTTePAiH eMip
CYpy Karmaiibl MOpQOJOTHSUIBIK Oenrinepi OoiibiHma OaramaHapl. HoTmkenepi OoWbIHINIA KecTe
KYPBUIBII, CAIBICTBIPMAJIbI IpadUKTEP CaIbIH/IBL.

3epTTeEy HITH:KEJIEPi AKIHe Taaaay. ©3re JIe arall TYpJIepiHiH KallbIPaKThl MIapyallblUIbIFbIHA
KalbIH, KOKTEPEK, JKOKe, Tall, Kapa TEepeK, aK TepPeK, TOPAHFbI, IIaFaH, EMEH, KaHJplarall, HIeTipIliH,
Kaparaif, Kaparail, yHeHKi oHe Oacka aa ekmenep (OJapiblH €H YJIKeH ayJaHaapbl MEH MaHBI3bI
OolibIHIIA) Kipemi. byl mapyambUIBIKTBIH YIITEH €Ki OemiriH KaiblH anbin sxkaTeip. On coHpaii-ak
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peciyOnuka OoifpiHmIa eH kem TapanraH. KailblH exmenepi Tek ATteipay xoHe Kpi3puiopaa
oOmnpICcTaphIHIA FaHA KOK. bapnbik kaibiHHBIH 36%-b1 ContycTik KazakcTaH OONBICHIHBIH OpMaHIIbI
Jana aimareiaaa, 27% - bl Kekieray oONBICHIHBIH OpMaH IIapyallbUIBIFBIHAA OpHalackad. EH a3
eceTiH aymanaapsl OHTycTik Kazakcran (0,02 mbiH ra), XXam6sut (0,1 ra), AkreOe (1,3 MbIH ra) xoHe
Bareic Kazakcran (0,7 MbIH ra) oOabicTapbIHaa 0ap.

TanaeKopras _! TangpKopras -
Cemeii |1 Cemeii |
Conryetik Kasaxcras | Contyerix Kasaxcran [
Tlapnomap e Tlagnomap =
= Kocranait |8 = Kocranaii =
5 Kesureray B 5 KoKIIeTay |r—
E Kaparaszp: [ ‘E KaparaHpl e
Q Batsic Kaszakctan 7! =) Batnic Kasakcran =
ITerrpic KasakeTan ,,- IITnirpic KasakeTan s
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AxTobe |m— AKTo0  |—
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t t t t
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Cyper 1 — KP Opman mapyaisuibIFbiHBIH bac 6ackapMachIHBIH OpMaH KOPBIHBIH OPMaHMEH
*aObUTFaH anaHeiH Oeiy. a) 01.01.1956 x. obnbicTap merinae KaibiHaap OoibIHIIA; 0) HEri3ri
TYKBIMJIAPJIBIH YCTEM/IIr1 OofbIHINA anKaaramTap KopsiH 01.01.1956 x. obnbicTap mierinzae 6emy
(%- 6en); B) BKO OoiibIHiia opMaH KOpbIH 0acThl TYKbIMIAp OO¥bIHIIA 06Ty

KaiieinaeiH eH ken Kopel Conrycrik Kaszakcran xone Kekmieray oOnbicTapeinaa
morbipnanrad. Onap PecnyOnukaHblH —MEMIJIEKETTIK  KOPBIHAAFBl OChl  TYKBIMHBIH — OapiibIK
KOpJIapbIHBIH >KapThICBIHAH KeOiH KamTuipl. Kekrepex cypekninaepiHiH Kopbl HeriziHeH LLbiFbic
Kaszakcran o0nbIChIH/Ia MOFbIpaanFan [8-11].

B)

Cyper 2 — KyH cayneciH eTKi3eTiH KeJIeHKeN TOpMEH ka0buty a) OipiHiui Hycka - 20% KYH cayJecin
OTKI3eTiH KOJCHKE TOPMEH jka0bui/bl; 0) ekiHmm Hycka - 40% KYH CoylieCiH OTKi3eTiH KOJIeHKeTi
TOPMEH a0bUIbL; B) YIIIHII HYCKa — cabanMeH xoHe 40% KyH coyJIeciH OTKi3eTiH KeJIeHKel
TOPMEH Ka0bLIIbI
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Hana >xoHe opMaHIIBI-aja alMaKTapblHIa KaHblH OpiCTi KOPFaWTBIH KOHE dPO3UsFa Kapchl
opMaH OenyieyJiepiH xacay YIIiH KeHIHeH KoJiiaHbaasl. bareic KazakcTaH oOJBICHIHBIH ayMaFbIHIA
KaiibrH ekmenepi LIbHFBIpIay OpMaH XoHE jKaHyapiap QYHHECIH KOpFay JKOHIHIErT MEeMIIEKETTIK
MEKEMECIHIH MEMJIEKETTIK OpMaH KOpbl ayMmarbiHIa kezzgeceldi. OONBICTBIH MEMIIEKETTIK OpMaH
KOPBIHAArel KalbIH eKMenepiHiy xammel aynansl 901 ra Kypaiapl, JKaimbl OpMaHMEH KOMKepreH
ankantelH TeK 1% - b1 faHa (1 cyper). OpMaH IapyambUIBIFBI MEKEMENEPiHIH OpMaHIIbLIAPHI
KONTEereH >Kpiinap Ooibl KallblH KOLIETTepiH ecipyre THIPHICTHI, Oipak OyJl MIHIET aiiMakTa eceTiH
Oacka araml TypiepiHe KaparaHIa KHBIH OOJIbl. Op OpMaHIIBl KalblH KeUIeTTepiH ecipy
TEXHOJIOTHSICBIH Oian Ta0yFa opKallaH KbI3BIFYIIBUIBIK TaHBITAIbL. bi3 e OChI TarncelpMaHbl Makcat
eTim angeik [12-14].

KaiieiH kemeTTepin ecipyniH OipHeme Hyckackl ©Oap. I[IMTOMHHKTEpIE OTBIPFBIZY

MaTepuablH, COHBIH IMIiHAEC KalblH KOIEeTTepiH KYpPFaK KIWMaT >KarJaiblHIa KY3Tl ery Ke3iHze
ecipyniH Oenrimi omici, OHBIH INIHAE TYKBIMIAPABl OWBIKTapFa €ry, ery XOJAapblH >KaObIHAay,
KOIETTep i HBIFAUTYbIH COHFBI Ke3€HIHE ACHiH KeTKi3y. [[NTOMHUKTEep/Ae OTHIPFBI3y MaTepHAalIbIH,
OHBIH IIIIHJEC KYPFaK KIUMAaT JKaFJadblHAa KY3ri ery Ke3iHe KaiblH KeIIeTTEepiH ecipy ojici Oap,
OHBIH, IIIHAE TYKBIMAAPABI OMBIKTapra ce0y, OJapAbl OTHIPFBI3Y, €Ty KOJAApPBIH MyJbuanay, OeTiH
TETicTey XOHE KOICTTEeP/Ii HBIFANTYIBIH COHFBI Ke3eHIHEH KEHiH aibll TacTay. byn xarmaiia TyKbIM
ceOy OMBIFBIHAAFBI TYKbIMAAP 4-8 MM TYHipHIiKTI KyMMeH >kabbuianel, 1-1,5 cMm caban kabaTeiMeH
aObIHIamanpl, JKalmnaga OHbBIH ayldaHbIHbIH 35-45% KypalThlH koHe oFaH Oipkenki OesiHeTiH
caHpLIayJIap KaMTaMachl3 eTijIeli KoHe kKaObIH/IbI Oip YaKbITTa ajbin Tactaiias [15-18].
Kaiipin TykbiMaapsr 2020 >KbUIABIH KY3iHAE KaJlalblK Karaalia eceTiH arallTapAaH KHHAIIBI )KOHE
2021 >xpumeiH 31 mamelpeinga Opan opMaH JKOHE JKaHyapyiap IOYHHECIH KOpFay >KeHIHZAEri
KOMMYHAJIIBIK MEMJICKETTIK MekeMmeciHiH Kupo opman TykeiMOarbiHaa erinmi. OpmaH ecipy
JKarainapbeiHa CalnObIpaHKbl KAaHBIHHBIH CPEKIICIIKTEPIH €CKEPe OTBIPBIN, 013 9PTYPJIi CHUITATTaFbI
KOJICHKEJII MaTrepuaiapibl KOJJaHyFa IIeIIM KaObuIIaablK. JKaObIH MaTepuasIbIHBIH OipiHII
HycKacel Tek 20% KyH coyJieciH ©TKi3eTiH KeJeHKelN Top 0omel, exiHm Hyckacsl 40 %, ToxipuOeHiH
YIIiHIII HYCKACBIHAA JaKpuIgap cabaHMEH KeJIeHKEeJICHTeH. AJIFAIllKbl €Ki HYCKa KYHEKTEeNTeH OO,
YIIIHII HYCKa-aThI3la ceOLIreH, OMBIKTHIH Tepermiri 8-10 cm.

Tykeimaap 1 M yurin 8-10 T TyksiM ceGy HOpMachiHa coiikec cebimi. Keprimikri aya-paitbim
€CKepe OTBIPHIT, TaMIIBUIATHINT Cyapy JKYPri3inmi. AIFamKkbl ©CKiHAep eriireHHeH kedin 10 kxyH
imringe naiga 6onapl. Kererrep eriireHHEH KEHiHTI KUBIPMACHIHIIBI KYHI ecenTeliai. OChl ©CKIHHIH
OouikTiri 5 mMm-ned 10 MM-re geiid 00JibI.

KupoB opman nutomMHMriHAE KYpriziiren 3eprreynep 80% KelneHKeIeHTeH KalblH TYKbIMBIH
ce0y ©H OHTaiIbl eKeHIIrl aHbIKTanAbl. Kermnerrep caHbl opTta ecemmeH 3833 maHaHbl Kypajbl
(1-xecre).

Cypert 3 — Can0ObIpaHKbl KalibIHHBIH 20 KYHJIIK 6CKiHAepi: a) OipiHIm HycKa OOMbIHINA; 0) eKiHIII
HYCKa OOMBIHINA; B) YIIIHII HYCKa OOHBIHIIIA
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ToxipubeniH op HycKacsiHaa 3 KalTanay 6onasl. Kemerrep cansl 1-kectene, 3-cypeTTe aHBIK
KOPCETIITEeH.

Kecre 1 — HyckanapabiH op KaiiTalaybIHIAFbl ©CKIHIEPIIH 6CY XKaF aibl
Hycka KaiiTanay Ockinnep canbl, 1 M°/1ana
1 3 652
4600
3248
180
308
596
68
104
80

WIN|[FPWIN[FW|N

Bipinmii Hyckaaa kelieTTep iy opraiia caHel 3833 naHa, ekiHIn Hyckana 361 gaHa, yuriHii
HycKana 84 mana Oosapl. TykpIMIap ceOiNreH KyHHEH KeHiHTi TepTiHmi KyHi, sfHU 2021 KBULIBIH
4 MayceIMBIHIA Hecep >KaHOBIp kayapl. HoTwkeciHme nakpuimap 3apgan mrekTi. Ne 3 chIHaK
ATTaHBIHBIH Cemmenepl XaHObIPMEH IMaWbUIABl. byn ChIHAK alMarbIlHIAFBl TOMEH KOPCETKIIITiH
cebenTepiniH Oipi-HOCEp KAHOBIP.

HyckamapnpiH op KalTalaHYBIHIAFBl OCKIHIEP CaHBl OOWBIHINA CANBICTHIPYy TpaduKTepi
YCHIHBUTIBI. OOIIBICTBIH KIIMMAThI )KOFapbl KOHTHHEHTAJIBIBUIBIFBIMEH epeKienene1i. KaibiH ChIPTKEI
opTara *aKchl OcHiMIIeNe Il )KoHEe op TYPII JKarjaaiaa ece anajpl, Oipak KaTThl KbLUIY MEH JKEp acThl
CYyJIapBIHBIH JKaKbIHABIFbIHA MIbIAaMaisl. 2021 KeUIABIH MIUIIE albIHIA Y3aK YaKbIT OolbiHA + 26 +
36 °C »xorapel Temmeparypa Oomipl. + 28 rpamycTaH >KOFapbl TemIlepaTypala XamblpaKTapAblH
nrerTepi capras Oacraiinel, Oipak eciMmik Tipi KyHiHzme typanbel. bipak + 35 rpamycraH »orapbl
TeMIeparypajaa KeuerTep Aepey Kypar, TOJIBIFBIMEH eJe]i.

KopbiTbinabl. KalbiH TYKBIMBIH ceOy[IiH €H OHTaWJbl COTi — OJIapibl KHHAFaHHAH KeWiH
OipaeH, SFHU.IIJIAC aifbIHBIH COHBIHAA-TAaMBI3NIBIH OackiHIa ce0y. KereTrep aFrbIMIarsl KbUThI Maiaa
Oomaabl, an KEWiHri Jakbuigap Kejeci KbULIBIH KOKTEeMiHAe FaHa Nainma Oonanpl. Byn skarmabina
TYKBIMHBIH >KOFapbel eHyi Oalikamansl (40-50% neHreiiinae). 3epTreynepre coiikec, WIaene ery
KeIIeTTepiHiH oprama omikTiri 15-20% - ra, anm TaMblp MOWHBIHBIH OpTalla JUaMETpPi KBIPKYHEKTeri
ceOymeH casbicThipranaa 16-22% - ra ke [19 - 20].

20% sxonHe 40% KYH COYJIECIH OTKI3€TiH KOJICHKEJI TOPMEH >KaObLIFaH ajIFallKhl €Ki HYCKa
JKAKChl HOTIKE Oepai. YIIHIIN HYCKa cermenepi XKaHObIpMEH NIalbUTyblHA OalIaHBICTHI HaIIap
HOTIDKE Oepi.

Kenenkeni Top Tomblpak OCTiH BUFAJIIBI KYHAE YCTay, COHJAAW-aK KYH COYJECIHEH KOpray
MaKcaThIH/Ia KbI3MET TTi.

ChIHAK a/1aHBIN: 1 (Kes1eHKe 80 %0) ChIHAK a71aHBI Ne 2 (Kej1eHKe 60 %)
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CpIHAK 2,1aHBI Ne 3 (cabaHMeH :KaObLIFaH
aThI3)
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Cyper 4 — 3epTTey HYCKaJIApBIHBIH OCKIHEP CaHBI OOMBIHIIIA CATBICTBIPY TpaduKTepi: a) OipiHIIi
HYCKa OoiibIHIIa; 0) eKiHIIi HycKa OOMbIHIIA; B) YINIHINI HYCKa OOWBIHIIIA

JKaOpIk TomBIpaKTa KOIIeTTepHi ecipy JKyheci KaWbIHHBIH JKOFaphl Camaiibl OTBIPFBIZY
MaTepUalbiH alyFa MYMKIHIIK Oepeii, o ©3iHIH OMOMETPUSIIBIK KOPCETKIIITepi OOWBIHINIA aIlbIK
TOIBIPAKTHIH KOIIETTEPIMEH CANIBICThIPFaH/Ia CTaHAapTTaH 3-4 ece ke [21].
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PE3IOME

Bepezossie neca nponspacTaroT B ['ocymapcTBEHHOM JIeCHOM (OH/IE Ha TEPPUTOPHH 3amnaHoO-
KazaxcraHckoil o0nacTd B HEOOJBIIOM 00BEME, X 00IIas IuIomaas cocrasiager 901 ra. DToT BUI
JIepeBa OTIMYAETCS 3aCyXOYCTOHYHMBOCTHIO, HEMPHUXOTIMBOCTHI0O K PA3IMYHBIM KIUMATHYECKUM
YCIIOBUSIM U MOPO30CTOHKOCTBhIO. HecMOTps Ha TO, YTO OH OTIMYAETCS YCTOHYMBOCTBHIO K TaKUM
JIECOPACTUTENBHBIM YCJIOBUSM, BBHIpAlllMBAHUE CESHIEB ATOTO BHJA JEPEBHEB SIBISICTCS CIIOXKHOMN
3anaveii. [loToMy, 9TO €ro CesHIIBI OUeHb XPYIIKHE U, HE BBIIEPIKUBAsT BEICOKHX TEMIIEPATyp BO3IyXa,
B OOJIBIIMHCTBE CIy4aeB MOTHOAIOT. DTO OJIHA W3 MPUYUH TOTO, YTO HA TEPPUTOPHUU Hamel oOIacTH
oueHb Mano Oepe3. OIHAKO COTPYIAHHKH JIECHOTO XO3SHMCTBA WM YYEHBIE W3 PA3HBIX CTpaH
pa3paboTany TEXHOJIOTHIO BBIPAIMBAHUS CESHIEB Oepe3bl M TMPOBEIM MHOXXECTBO HCCIIEOBAHUM.
C wHamell CTOPOHBI TakXke MPOBOAWINCH TOJOOHBIE HCcienoBaHus. JlaHHBIE WHCCIeTOBaHUS
MPOBOAMINCEH Ha TeppuTopun Kuposckoro necHoro nutomHuka. Ha teppuropun rocynapcTBEHHOTO
necHoro (DOH/Ia BCe JIECHBIE KYJIbTYPhI BRIPAIIUBAIOTCS B JAHHOM JIECHOM MUTOMHHEKE. VccnenoBaHus
HAYaJUCh C IOJTOTOBKM MeECTa IIOCEBa, IOCEBa CEMsH, yXOJa 3a IOCEBaMH, HAONIOICHUS 3a
cocrosiHreM ux pocta. ChhopMupoBaHO 3 BUJIA JIECOPACTUTEIHHBIX YCIOBUH BBIPAIIUBAHUS CESHIICB: B
NepBOM citydae ceTkoi ¢ mpocBeToM 20 %; Bo BropoM — 40 %; B TpeTbeM — cosloMOM. Pe3ynabTaTsl
WCCJICJIOBAHUS TIOJIPOOHO U3JI0KEHEI B CTAThE.
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MEMCT 7.1-2003 coiikec maiiananpuras speouerrep TiziMi «bubnnorpadgusisik xa30a. bubmrorpadusuislk cunarrama.
JKunaxrayznplH Okanmbl TamanTapbl MeH epexenepi» (20 TakplpplITaH KeM eMec), ciiTeMenep MOTiHJAe aWTbUIFaHaai
opHanacThipbUIFad. Kaszak TiniHaeri maianaHbuiFal 9JeOMeTTep IiH Ti3iMi JTaThIH KECTECiHe COMKeC qaspiaHabl.

Tyitingeme (erep MakajdaHBIH MOTIHI Ka3ak TuLTiHAE Oojca, OHIa TYHIHIEME OpBIC TUIJE, €rep MaKaJaHBIH MOTIHI OpbIC
TiniHAE OoJica, OHJAa TYHWIHAEME - Ka3ak TUIIe, erep - arbUIMIBIH TiTiHAE O0oJica, OHJa TYHiHAEME - Ka3ak jKOHE OpBIC TUIIEpiH/E)
150-300 ce3 601y Kaxer.

Marepunanmap Oacna Ttypige (1l maHa) KoHE 3JEKTPOHIBI TYpZAE, MAapaKThIH OapiblK JKarblHAAa mIeTTepi 2,5 cM,
Word A4 penakropsinza, Times New Roman mpudtimen, 11 enmemui, 6ip unrepsanmen 6epineni. I'paduxanbik MaTepual MoTiHre
eHT'i3UIin, rpadukanblK perakropia opbiHAANYsl Kepek. Cyper xasynapbl Oapiblk OenrinepmeH OepinreH. Pertik HemipieHreH
KECTeNep/IiH TaKbIPhIITapel OONybI Kepek (KecTenep - 5-TeH Kem emec, cyperrtep - 5-TeH kem emec). AHHOTalusUIap/bl,
KOHCIIEKTiJIep/1i )KOHE CYPeTTep MEH KeCTeNep/li eCKepe OTHIPHII, KOJDKa30aHbIH XKalbl KejieMi, 8 0eTTeH a3 GonmMay Kaxer.

XKypuangsiy Oip caHbiHIa Oip aBTOPBIH 2-/I€H KON eMeC MaKaJlaChlH JKapusilayra pykcat etineni. JKeke mapakra aBTopiap
Typaibl aknapaT (YibIMbI, KbI3MET1, FEUTBIME I9PEXKeci, MEKeHKalibl, 0aliTaHbIC Tele(OHbI).

Bip makanansl xxapusiiay KyHbI:

- BKATY IIOK yurin (keke Tyiira) - 1 (6ip) 6erke 2000 (exi MbIH) TEHTe;

- o3re yitbiMaapabiH [TOK ymin (okexe tyiira) - 1 (6ip) 6erke 4000 (TopT MbIH) TEHTe;

- GapJbIK yibIMaap yiriH (3anas! TyiFa) - 1 (6ip) 6etke 6000 (anThl MBIR) ;

- LIETENIK aBTopiapra (0apJibiest wiemendix) - Teri.

MekeHKalbIMBI3:

090009, Opan xanacwet, Koneip xan koweci, 51.

«Folnvim dcane 6inimy - Koneip xan amoinoazet BKATY-0biH 2b1161MU-NPAKMUKATILIK HCYPHATLL

Anvikmama menegponwi: 87112 51-65-42; E-mail: nio_red@mail.ru

JKypuanouiy snexkmponowix catimoi — http://ois.wkau.kz

JKypuanoa maxana stcapusnay JHcapHaceln MblHA ecenuomya ayoapyea 60aaovl:

«Koneip xan ameinoaser bamvic Kaszakcman azpapivik-mexuuxansix yHusepcumemiy KeAK

PHH 270100 216 151

BUH 021 140 000 425

HUK KZ 516010181000027495 «Kaszaxcman Xanvix bankiy AK bamvic Kazakcman @unuans

BUK HSBKKZKXKFE 16
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IIpasuna ona aemopos

Hayuno-npaktudeckuii xypHan «FbUbIM jkoHE OiiM» SBISETCS MEPUOJMYECKUM H3JaHueM 3amnanHo-Kaszaxcranckoro
arpapHO-TEXHUYECKOro yHHBepcuTera uMeHH JKaurup xana. JKypHad BBIXOAMT €XKEKBAPTAIbHO, CTAThbU MYOIMKYIOTCS Ha
Ka3aXCKOM, PYCCKOM H aHIIIMHCKOM si3bikax. XKypHan myOnukyer Hay4dHbIe pabOThI [0 aKTyallbHBIM MpobiieMaM (yHIaMeHTaIbHBIX
U IPHUKIAAHBIX UCCIIEA0BAHUI B 00JACTH CEIbCKOXO3HCTBEHHbIX, BETEPUHAPHBIX, OUOJIOTMYECKHUX, TEXHUUECKUX, SKOHOMUYECKUX
U COLMAJIbHO-TYMaHUTapHbIX HAayK.

IMonnucky Ha cCOOPHUK MOXKHO OQOPMHTB 110 KaTanoram raser u xxypHainos AO «Kasnouray (uanexc 76316).

HayuHo-TexHHYecKHe M MPOU3BOACTBEHHBIC CTAThH, IUIAHUPYEMbIC K OIYOJMKOBAHHIO B HAIIEM JKypHAJE, MPOXOMIAT
NpOLEYPY OJHOCTOPOHHErO CJIETNOr0 PELEH3UPOBAHHMS M YTBEPXKISHUs HA PEJAKUMOHHOW Kojuieruu. IIpum mHonoxurenbHOM
3aKIIIOYEHUN MaTepuall MoMeIIaeTcss B «nopTdenby peAakiuu B ouepeb Ha omybnukoBaHue. CKOPOCTh MyOIMKALUKM 3aBUCUT OT
aKTyaJbHOCTH MaTepHalia U 3al0JIHEHHOCTH «IOPTdessi» peaakiuu 1Mo JaHHOH TemMaTtuke. Kpome Toro, B CBSI3U C TEM, YTO COIJIACHO
npuka3sy [Ipeacenatenss KKCOH MOH PK ot 12.06.2013 k. Ne 949 onHuM u3 yclnoBHid BKIIOUYCHUS JKypHala B IEPEUCHb U3AaHHIA,
pekoMeHnayeMbix Komurerom 1St myOaMKaMyu OCHOBHBIX PE3yJIbTaTOB HAYYHOH NEATENbHOCTH, SBIISIETCS HAIM4YMe MyOaMKauuii Ha
MHOCTPAHHBIX S3bIKaX, IPABOM BHEOUESPEIHOTO OMyOIMKOBaHHs OY/yT MMOJIb30BAThCS CTaThU HA QHTJIMHCKOM SI3bIKE.

Crartpu Jutsl TyOIMKAIMK CIISTYET T0JaBaTh IIOCPEACTBOM OHJIAIH CHCTEMBI ITOJa4YH U PELICH3UPOBAHMUS CTATEH.

[Ipu noaroroBke crareil B )KypHal PEKOMEHAYEM PYKOBOACTBOBATHCS CIIEAYIOLIMMH IPABUIIAMU:

Cratbs gomkHa ObITh oopmiiera B crporom cootBerctBuu ¢ 'OCT 7.5.-98 «KypHanbl, cOopHuKH, HHOOPMAIIOHHBIE
u3nanus.  M3narensckoe opopMmileHHE MyONMKYyEeMbIX —MarepHaioBy», MNPUHATBHIX MexrocyaapctBeHHbIM — COBETOM IO
CTaHIapTU3amuy, Merponorud u cepruduxanuu (mporokon Ne 1:3-98 or 28 mas 1998 roma), a Takke HPHCTATEHHBIX
oubmmorpaduueckux cnuckop no I'OCT 7.1.-2003 «bubnuorpadudeckast 3amnuch. bubnuorpaduueckoe omucanue. OOmime
TpeOOBaHMS M MpaBWIa COCTABJICHUSI», MPUHATHIX MexrocyaapcrBeHHbIM COBETOM M0 CTaHIAPTH3AlMH, METPOJOTHH U
ceprudukanmu (mporokon Ne 12 ot 2 mrons 2003 r.)

[MocnenoBaTeabHOCTh YIEMEHTOB U34aTeIbCKOr0 0O(OPMIICHUSI MATEPHAIIOB CIIEAYIOIIAs:

Wnpexce YJIK (B cOOTBETCTBHH C PYKOBOJICTBOM MO HHICKCALMH, UMEIOIIMMCS B HAYYHBIX OMOIHOTEKAX);

Caenenust 06 aBropax (haMuins, HHULHAIBL, Y4eHas CTCICHb, 3BaHHE, IIOJIHOC HAUMCHOBAHHE YUPEKICHHS, B KOTOPOM
BBINIOJIHEHA paboTa ¢ yKa3aHHEM Topoja, CTPaHbI), agpeca BCEX aBTOPOB IyOIMKaluii (B TOM YHCIE C YKa3aHHEM OCHOBHOIO
aBTOpAa);

3arnaBue myoaMKyeMoro marepuana (MPOMUCHBIMU OyKBaMH, MONYXHPHBIA, Kernib 11 myHkToB, rapautypa Times New
Roman, Times New Roman KK EK, a63ai rieHTpupoBaHHbIii), B TOM 4nciie Ha aHriuickoM si3bike; [llectHaauarusnaunsiii ORCID
ID kaxmoro aBropa.

Amnnoranust 150-300 ciioB (IpHBOJMTCS Ha 3bIKE TEKCTA MyOIMKYEMOIr0 MaTepHraa i Ha aHTJIMHCKOM S3BIKE);

Kitouessle ciioBa (KypcHB) (KOIMYECTBO KIIIOUEBBIX €10B: 0T 3 10 10);

Tekcer craThb. TeKCT Hay4HOH CTaThU BKIIIOYACT OCHOBHBIC ITOJIOKCHYS, BBEICHUE, MaTePUAIbl U METOMBI, PE3yJIbTATEL,
o0cyxeHue, 3aKiroueHrne, HHPOpPMAIMI0 O (UHAHCUPOBAHUH (NPU HAJTMYHMU), CIHCOK JIUTEPATypbl. B Kamoi OpUTrHHAIBHON
cTaThe (32 HCKIIOYEHHWEM COLMAIbHO-TYMAHUTAPHOTO HANpaBJIEHUS) OO0ECIeYMBACTCS BOCIPOU3BOAUMOCTb PE3yJbTATOB
HCCIICIOBAHUS, ONUCBHIBACTCS METOJOJOTHS HCCIICIOBAHMS C YKa3aHHEM IIPOUCXOXKICHUS 00OpYNOBaHUS M MaTEpUalIOB, METOOB
CTAaTUCTHYECKOH 00pabOTKY JaHHBIX U APYTUX CIIOCOO0B 00ECIIEYCHUSI BOCIPOU3BOAUMOCTH

CnHCOK HWCHOJB30BAHHOW JIUTEPATYPHI B coorBerctBur ¢ ['OCT 7.1-2003 «bubauorpaduueckas 3amuch.
Bubnuorpaduueckoe omucanue. OOmme TpeOOBaHUS © MpaBuia cocTaBieHus» (He MeHee 20 HAWMEHOBaHWIA), CCBUIKH
pa3MeIIaoTCs [0 Mepe yHOMHUHaHUA B TekcTe. CIHMCOK HCII0NIb30BAaHHO! JINTEPATyPhl Ha Ka3aXCKOM SI3bIKE 0pOpMILIETCS] COITIACHO
an(aBUTy Ka3aXCKOTO 53bIKa, OCHOBAHHOMY Ha JIATHHCKOM rpaduke, Ha pyccKoM s3bIKe - 1o ctanxapty BGN/PCGN.

Pestome (ecam TEKCT CTaThbU Ha Ka3axCKOM SI3bIKe, TO pe3loMe MyOIMKYeTCsl Ha PYCCKOM SI3bIKE, €CIIM TEKCT CTaThu Ha
PYCCKOM SI3BIKE, TO PE3IOME — Ha Ka3aXCKOM SI3bIKE, €CJIM CTaThsl MMyOIUKYETCs Ha aHTIIMHCKOM S3BIKE, TO PE3IOME — Ha Ka3aXCKOM H
pycckoMm s3bikax) 150-300 cios.

Marepuaiisl IpeIOCTaBISIFOTCS B iedaTHOM (1 3K3.) M 3IeKTPOHHOM BHjie, B penakrope Word A4 ¢ momsmu 2,5 cM co Bcex
CTOpOH nucTa, rapuutypa Times New Roman, kerns 11, unrepBan ogunapssiit. ['paduueckuii MaTepuan T0KeH OBITh BCTPOCH B
TEKCT U BBINOJIHEH B rpaduueckoM penakrope. [TonprcyHoYHbIe HOIIUCH IIPUBOIATCS C YKa3aHHEM BceX 00o3HadeHuit. Tabuupl,
MPOHYMEPOBAHHBIE T10 MOPSIKY, JOJKHBI UMETh 3arojoBku (Tabiui — He Oosee 5-u, pucyHkH — He Oonee 5-u). O6muit o0beM
PYKOIHMCH, BKIIFOYAsi aHHOTALIUH, PE3IOME H C Y4eTOM PHUCYHKOB M TaOJIHUII HE MeHee 8 CTpaHHIL.

B oxHOM HOMepe KypHana Jomyckaercs mybmukamus He Oosee 2 crareit ogHoro aBTopa. Ha oTnenbHOM JHCTe MPUBECTH
CBEICHUA 00 aBTOpax (OpraHu3auys, JODKHOCTb, YUCHAs CTEICHb, aJpec, KOHTAaKTHBIN TeaedoH).

CTOMMOCTD MyOJIUKAIIMK OHOW CTAThU:
- aus [IIC 3KATY (¢pusuueckoe nurio) - 2000 (nBe Thicsiur) TeHre 3a 1 (0HY) cTpaHUILy;
- uist [II1C nnbix opranmsanm  (¢pusudeckoe nuio) - 4000 (versipe ThICSIUM) TeHre 3a | (0HY) CTpaHUILLy;
- JUIs BceX opranmzanuii (ropuandeckoe Jmmo) - 6000 (mects Toicsd) 3a 1 (oHY) cTpaHuILy;
- 3apy0OeKHBIM aBTOpaM (BCE aBTOPHI 3apyOEKHbIE) - OECIUIATHO.

Anpec:

090009, 2. Vpanvck, yn. XKaneup xana, 51

Hayuno-npaxmuueckuii scypran 3KATY umenu JKaneup xana «Foinvim scane 6inimy («Hayka u obpasosanue)

Tenegpon 8/7112/516541; e-mail: nio_red@mail.ru

Onexmponnwiii catim srcyprana — http://ois.wkau.kz

Bankosckue pexgusumot npu nepeuucieHuy 0eHeJICHbIX cpedCcme 3a OnyOIUKO6aHue cmamel.

HAO «3anaono-Kasaxcmanckuii azpapro-mexnuueckuil yuugepcumem umenu JXaneup xanay

PHH 270 100 216 151

BUH 021 140 000 425

HUK KZ 516010181000027495 3an.Ka3z.gpunuan AO «Hapoouwiii banx Kazaxcmanay

bUK HSBKKZKX; KBE 16

KHII 859

Pybneswiii cuem: KZ606010181000030922
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Rules for authors on the design of an article for publication

Scientific and practical journal «Gylym jine bilim» is a periodical of the West Kazakhstan Agrarian and Technical
University named after Zhangir Khan K. The journal is published kuarterly and articles are published in Kazakh, Russian and
English languages. The journal publishes scientific works on actual problems of fundamental and applied researches in the field of
agricultural, veterinary, biological, technical, economic and socio-humanitarian sciences.

Subscription to the collection can be arranged through the catalogues of newspapers and magazines «Kazpost» JSC
(index 76316).

Scientific, technical and industrial articles planned for publication in our journal undergo the procedure of unilateral blind
review and approval by the editorial board. With a positive conclusion, the material is placed in the «portfolio» of the editorial board
in the kueue for publication. The speed of publication depends on the relevance of the material and fullness of the «portfolio» of the
editorial office on the given topic. In addition, due to the fact that according to the order of the Chairman of KKSON MES RK dated
12.06.2013 Ne 949 one of the conditions for inclusion of the journal in the list of editions recommended by the Committee for
publication of the main results of scientific activity is the availability of publications in foreign languages, the right of extraordinary
publication will be enjoyed by articles in English.

Articles for publication should be submitted through the online article submission and review system.

When preparing articles for the journal we recommend to follow the following rules:

The article should be designed in strict accordance with GOST 7.5.-98 «Journals, collections, information publications.
Publication design of published materials», accepted by Interstate Council on standardization, metrology and certification (report Ne
1:3-98 of May 28, 1998) and article bibliographic lists of State Standard 7.1.-2003 «Bibliographic record. Bibliographic Description.
General Rekuirements and Rules for Drawing Up» adopted by the Interstate Council for Standardization, Metrology and
Certification (Minutes Ne 12 of July 2, 2003)

The sekuence of elements of publishing design of materials is as follows:

UDC index (according to the indexing guidelines available in scientific libraries);

Information on the authors (surname, initials, academic degree, title, full name of the institution where the work was done
indicating the city and country); addresses of all authors of publications (including that of the main author)

The title of the publication (in capital letters, boldface type, font size 11 points, Times New Roman, Times New Roman
KC, centered indent), including in English;

Hexadecimal ORCID ID of each author

Abstract of 150-300 words (in the language of the text to be published and English)

Keywords (italics) (number of keywords: 3 to 10);

Text of the article. The text of the research article includes the main points, introduction, materials and methods, results,
discussion, conclusion, information on financing (if any), list of references. Each original article (with the exception of the socio-
humanitarian field) ensures reproducibility of the research results, describes the research methodology, indicating the origin of
ekuipment and materials, methods of statistical data processing and other ways to ensure reproducibility

The list of references in accordance with GOST 7.1-2003 "Bibliographic record. Bibliographical description. General
rekuirements and rules of drawing up" (no more than 12 titles), the references are placed as they are mentioned in the text. The list of
references in Kazakh is executed according to the Kazakh alphabet based on Latin characters, in Russian - according to BGN/PCGN
standard

The abstract (if the text is in Kazakh, the abstract is published in Russian and English, if the text is in Russian, the abstract
is published in Kazakh and English, if it is in English, the abstract is published in Kazakh and Russian) 150-300 words.

Submissions are submitted in hard copy (1 copy) and electronically in Word A4 with margins of 2.5 cm on all sides,
Times New Roman typeface, type 11, single spacing. Graphic material should be embedded in the text and made in a graphic editor.
The sub-picture captions are given with all symbols. Tables numbered in order should have titles (tables - not more than 5, figures -
not more than 5). Total length of manuscript, including abstract, summaries and figures and tables: no less 8 pages.Not more than
2 articles of one author are allowed to be published in one issue of the journal. On a separate sheet give information about the
authors (organization, position, academic degree, address, contact phone number).

The cost of publishing one article:

- for teaching staff of WKATU (individual) - 2000 (two thousand) tenge per 1 (one) page;

- for teaching staff of other organizations (individual) - 4000 (four thousand) tenge per 1 (one) page;

- for all organizations (legal entity) - 6000 (six thousand) per 1 (one) page;

- to foreign authors (all authors) - free of charge.

Adress:

090009, Uralsk, 51 Zhangir khan str. Scientific and practical journal of Zhangir Khan WKAU «Gylym jine bilimy
(«Science and Educationy)

Phone 8/7112/516541; e-mail: nio_red@mail.ru

Journal's electronic site - wkau.kz (section «Science» - «Scientific publications of WKATU»).

090009, Uralsk, 51, Zhangir khan Street

Scientific and practical journal of Zhangir khan WKATU «Science and Education»

Telephone 87112 50-21-15; 51-61-30; e-mail: nio_red@mail.ru

Website of the journal — http://ois.wkau.kz

Bank rekuisites when transferring funds for the publication of articles:

Zhangir Khan West-Kazakhstan Agrarian-technical university

RNT 270 100 216 151

BIN 021140000425

11C KZ516010181000027495 KZT

KZ606010181000030922 RUB

KZ686010181000145238 USD

WKB JSC «Halyk Bank of Kazakhstany Uralsk

BIK HSBKKZKX

Beneficiary Code 16

GCEO 39844062
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