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OueHka 3p(peKTHBHOCTH OTHOCUTEIbHBIX METOI0B Y4eTa MUKPOMAaMMAJIHI
B YCJI0BHUSIX TeXHOreHHOH Harpy3ku CesepHoro Ka3axcrana

Mertozbl ydyeTa YHCIEHHOCTH IOAPa3IeIA0TCs Ha aOCOIOTHBIE U OTHOCUTENbHBIE. B cTaThe NpuBeneHa ¢paB-
HHUTEJIbHAS OLICHKA OTHOCUTEIILHBIX METO/IOB JIOBA MEJIKMX MilekonuTaromux. CoOpaHa TeopeTHuecKasi 1 mpaK-
THYecKas HH(OpMaIHs 0 MEeToJax y4yeTa Py MOMOIIH IABUJIOK U JIOBYMX KaHABOK. ABTOpaMU HPEACTABICHBI
METOA0JIOTHYECKHE aCIEKThl UCIOIb30BaHUs JOBYLIEK ['epo U J0BUMX LUIMHAPOB U CpaBHUTE/IBHA OLICHKA
Pe3yJIbTaTOB IPHMEHEHHUS ABYX CIIOCOOOB y4eTa B YCIOBHSAX PE3KO KOHTHHEHTAIBHOTO KIIMMaTa U CTEeHHOTQ
apeana oOWTaHMII MHUKpoMaMManlni. JlaHBI peKOMEHJanWH II0 HCIOJB30BAHUIO OTHOCHTENHHBIX, METOOB
ydeTa Ha3eMHBIX XOPIOBBIX JKHBOTHBIX. MccnenoBanue npopopkanocs Ha npoTspkennn 20202021 1T. Ha Tep-
puropuu [laBmogapckoit 061acTn B paifoHaX C MOBHIIIEHHON TEXHOTCHHOM Harpy3Ko# U TEPPUTOPUH, pacmo-
noxxeHHOHU B 100 kM OT Giipkalfnx ropoaos u 3aBozoB. [Ipu cnons30BaHNY METOAIOBINK KaHABOK HAOIIO-
JIaeTcsl IMPOKOe pa3HOOOpa3yue MOWMaHHBIX BUJIOB U MX 0OJblIee KOJINYECTBO HOYCPABHECHUIO C BHUIOBJICH-
HBIMHM METOJIOM JIaBUJIOK. PaccMOTpeHBI BpeMEeHHBIE XapaKTePUCTUKH HCHOMb30BaHAA METONOB ydeTa: MUK
HoKasatelsiell HabII0AaeTcs B BECEHHE-JICTHUI epHoJ, a UMEHHO ¢ Mas 110 aBEyCT B 00oux crocodax yuera
YHCIEHHOCTH MJICKOITMTAIOIINX. BHOTOBI, pacrooKeHHbIe BAAAH OT, KPYIHbIX HACEICHHBIX yHKTOB, 001a-
JaroT OoJiee BHICOKMM BHUJIOBBIM pa3HOOOpasueM, 110 CPaBHEHHIO Capeanom,00nTanus 0113 IpOMBIIUICHHBIX
3aBooB. Ha Teppuropun [laBmogapckoit 061acTi yCTaHOBICHO IPSAMYIIECTBO HCHIONB30BAHNS METO/IA JIOB-
YHUX KaHABOK IT0 CPABHEHUIO C METOIOM JABHJIOK IIPU yueTe YHCITCHHOCTH, MEJIKIX MJIEKOITUTAIONIHX.

Knrouesvie cnosa: MmeTon y4eTa, JIOBYUIKO-JINHUH, TaBUJMKH, JTOBYIIIKH Fepo, JIOBUHMEC KaHAaBKH, MCJIKHC MJICKO-
IUTarmue, TCXHOIr€HHas HarpyskKa, BHUOBOI COCTaB.

Begeoenue

OnpeneneHre ypOBHS YHCICHHOCTH ‘MEICKOITUTAIONINX MOXET CBHJICTEILCTBOBATh 00 3KOJIOTHYECKOM
COCTOSIHUM apeana OOMTaHUs aHHBIX@KABETHBIX. MUKpOMaMMalii UMEIOT BaKHOE 3HAUYEHHE B MepeHoce
BEIIECTBA M SHEPTHH Ha mocneayoume tpouueckue yposnu [1]. B [1aBnogapckoii obnactu u B CeBepHOM
Kazaxcrane, B menom, pacrnpocTpaHeHBImSBEpbKH, BEAYyIHME MPEUMYIIECTBEHHO HAa3eMHBIN 00pa3 >KHU3HH,
Hanipumep Microtus gregalis, Si€ista Subtilis, Phodopus sungorus [2]. BaXXHBIM acClICKTOM HUCCIICIOBAHUS SIB-
JISI€TCSI BO3MOKHOCTD OTCJIEAUTS YHCICHHOCTD TaHHBIX MENKUX MIIEKONMUTAIONIUX MPU ITOMOLIN Pa3HBIX Me-
TOJIOB JIOBA.

['pynmma miekonuTaIOMXyHEOOIBIIOT0 pa3Mepa MPEACTaBIseT 0COObIN HHTEPEC B SKOJIOTHUECKUX HC-
CIIEZIOBAHMSIX, TaK KakieOmagaeT Oosiee BHICOKUM OOMEHOM BEILIECTB, YeM CPEAHUE UM KPYTHbIE MaMMAaJHH.
OT0 0O0BSICHSET BRICOKYIO)TPeOOBATENIFHOCTD K KA4EeCTBY CpeAbl OOMTaHMS MEIKHUX MIIeKOmHUTanmx. Beico-
KO€ BHIQBOE PazHOoOGpa3ue OyaeT CBUAETENHCTBOBATh O CTAOMIBHOCTH U SKOJIOTHIECKOW OJIaromnoryqHOCTH
uccneayemoi reppuroput [3]. IlosToMy ydeT MENKUX JKMBOTHBIX KpaifHe BaXKeH Ha y4acTKaxX, OABEP>KEHHBIX
aHTpPONOreHHEILAarpy3Ke.

[TaBnogapckas o0macTh, pacloNoKeHHas Ha ceBepo-BocToke Kasaxcrana, mmeer OobIioe 3HAUEHUE B
TSDKEJION MPOMBIIIJICHHOCTH PECITyOIMKHY, YTO IPUBOAUT K MOBBIIIEHHOMY 3arpsI3HEHHUIO TOYBEI U aTMoc(ep-
Horo Bo3ayxa. CornacHo ganasiM M.M. ['po3a, A.B. Epmuenko, B [laBnogapckoii o0macTu BEIOpackIBaloTCs
B atMoc(epy OKHCH yTiIepoja, a30Ta, XJIopa, TOKCHYECKHE BEIIECTBa, COICPIKAIINecs B aBBTOMOOHMIBHBIX BBI-
xyonax, meutb [4]. ITo manasiM Kasruapomera, ¢ 2000 mo 2005 rr. mo KaXAoOMy W3 BEIIeCTB HAOIIOqaeTCs
NpeBbILICHNE TIPeIeIbHO-I0IYCTHMOM HOPMEI 110 5 pa3 [4]. B mocieanee Bpems HabmoaaeTcs mpeodpas3oBa-
HUE PACTUTENBHBIX COOOIIECTB BCIEACTBHE aHTPONOTeHHON HArpys3ku [5], W, Kak pe3yibTar, Ha y4acTKaxX
BOJIM3H 3aBOJIOB IPUCYTCTBYET 3PO3US U IECTPYKTYPHU3AIUS IOYBEHHOTO MOKpoBa [6]. [ToaToMy MOHUTOPHHT
3KOJIOTMYECKOTO COCTOSHUS TEPPUTOPUH, HAXOAAMIMXCS BOJIU3U IPOMBILUIEHHBIX TEPPUTOPHUH, SIBIIIETCS He-
00X0INMBIM, TaK KaK MEJTKUE MIICKOTIUTAOIIIE BEICTYIIAIOT B KAUECTBE YHUBEPCATLHBIX OMOUHANKATOPOB [3].
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Jlo HacTosIIEero BpeMEHH B IUTEPAaType OTCYTCTBYET UCUEPIIBIBaIONIast HH(pOpMaIus 00 OTHOCHTEILHBIX
METoJlax ydeTa, MPUMEHUMBIX B KInMaTtHueckux ycnoBusix CeepHoro Kasaxcrana B pa3pese aHTpOIIOTCH-
HOT'O BITHISTHUSL.

Lenp vccnenoBaHusi — OICHUTD, KAKUE OTHOCUTENFHBIE METOIBI yUeTa MEITKUX MIICKOTIUTAIOIINX SIBIISI-
10Tcst Hanbosee 3 (HeKTUBHBIMU B yCIOBUSAX TEXHOTCHHOW Harpy3ku Ha teppuropuu CesepHoro Kasaxcrana
(1a mpumepe [laBmonapckoit oomactu).

Mamepuanst u memoowl

[MaBnonapckasi 06nacTh Mpe/ICTaBICHa pABHUHAMH Ha CEBEPO-BOCTOKE, C CAMBIMU BBICOKMMHU TOUYKAMH
1o 100-150 m Hag ypoBHEM Mopsi. IMeroTcst BOAHBIE pe3epByaphl, IPEACTABICHHBIE 03€PHBIMU KOTJIOBAHAMH,
HEOOJIBIIMMU XOJIMaMH U TpuBaMu. Ka3axcTaHCKHA MEIKOCOIIOYHUK 00pa3yeT Iro-3anaIHy o YacTh, IO THH-
Marolyrocs Hall ypoBHeM Mopst ot 200 10 350 M. Ha tepputopuu obiactu nmpoTtekaet KpymHas peka UpTei,
MMEIOTCS COJICHBIE U TPECHBIE 03epa, PACIIONOKEHHBIE TPEUMYIIIeCTBEHHO B MoiiMe peku. 3uma'B IlaBmonap-
cKkoit obnactu xonomHast, 10 —48 °C Moposa. OTHUM U3 CaMBIX MOPO3HBIX MECSIIEB SBISGTCASIHBAPE, CPEITHSSA
teMriepatypa paBHa —13...—19 °C. Uronb 00BIYHO XKapKUH, 3aCYIIUIUBBIN, CpPETHECY TOUHAS) TEMITEPATYpa CO-
craBysger okojio +20 °C teruta. CpenHss OTHOCUTEIbHAS BIAKHOCTh BO3Ayxa paBHa 72<13 Yanblpeobnanator
BETpa CO cpelHel ckopocThio 4—5 m/c [7].

B ycrnoBusix knuMaTHyeckoro u reorpagudeckoro pacronoxenus CesepHorofKazaxcrana cpelin BcexX
METOJIOB OTHOCUTENIFHOTO y4eTa MEIKUX MIIEKOMTUTAIOIINX HanbobIee pacupocTpafiene moMyIniIn ciaeny-
IOLIME: METOJ] ydeTa JaBUJIOK C MCHOIb30BaHKeM JoBymek ['epo (wmu Sn@ptraps)iy MeTox 10BYMX KaHABOK,
WIHM B HEKOTOPBIX UCTOUYHHUKAX BCTPEYaeTCs MOHATHE JIOBYMX LUIMHAPOB M KOHYCOB. MeTo 1 TOBYILIKO-THHUHT
yaie MCIONb3yeTcs B apealiaX ¢ mpeo0IaJaHiueM pa3HbIX BU0B MBIIICH, HAMPUMEDP PHIKUX M Y3KOUEPETTHBIX
MOJIEBOK, JUKYHI'APCKHX XOMSYKOB. MeTo/] IOBUMX LIIHHAPOB UIMTKEHYCOB 1iesieco00pa3eH MpH yueTe Mile-
KONHTAIOMINX, KOTOPBIE U3PEKa YCTPauBalOT HOPbI, OOBIYHO 3TO MEJIKUC MIIEKOMHUTAIOLINE, TAKUE KaK Mpe-
CTaBUTEIHN poaa MEIIIIOBKH B cEMECTBa 3eMIIepoeK.

[Ipu ucnonap30BaHNM YYETHBIX JIMHUH JIOBYIIIEK, BRICTPAHBAIOTCS yUETHBIE IMHUH IIPY TIOMOIIN TABUIIOK
YHCJICHHOCTBIO, KpaTHOM 25 (Hanpumep, 25, 50, L00). JaBuakmipacnonaratoTcst Ha pacCTOssHUM He Oojee 1 M
OT HampaBJeHHs JUHUU. B npenenax xaxmoro 6noTerna, B HaleM ciydae paiioHa, HOJBEPKEHHOMY aHTPOTIO-
TEHHOMY 3arpsS3HCHUIO, JTUHUH JIOBYIIICK paciioyiaralomHa paccTosHun He MeHbiie yem 150-200 M apyr ot
apyra. Uem HM)Ke YHCIICHHOCTB, TeM Ooublie #eo0X0ANMO YUETHBIX JHHUN B OMOTOIE, C LENbIO MONagaHus
0O0NBLIET0 KOJIMYECTBA MICKONMHUTAIOMINX. YHETHBIC TMHUN OXBATHIBAIOT OT 2 % n3yuyaemoii Tepputopuu. Paz-
Mep IUIAIIKK JIOBYIIKH 3aBHCHT OT Pa3Mepa JKABOTHOTO. B yCIOBHAX pe3KO-KOHTHHEHTAIBHOTO KIIMMaTa
ynoOHeH HCToIb30BaTh JIOBYIIKH, H3TOTOBIGHHBIE U3 AEPEBSIHHON WM JIOPAIeBOi OCHOBBI. J{J1s1 MENTKUX MIIe-
KONUTAIOMINX, PaclpoCTpaHEeHHBIX B aHEpONIOTeHHOH 30He [laBnomapckoil 061acTi, MOAXOAT JaBUIIKU pa3-
MepoM 6%13 cm. JloBymmkH cHaAGKAIOTELTPUMAHKON — KOpoUKa xje0a, Kycouek eHOIUTacTa WiTh ITOPOoJIoHa,
CMOUYeHHBIE HepahUHIPOBAHHBIM PACTUTEIHHBIM MACIIOM.

Enunnneii yueta BeICTYNACT AMHKS JOBYIIEK, PACTIONOXKEHHBIX ¢ HHTEpBaJioM 5 M. B ycnosusx [lasio-
JapcKoii 001acTH BO3MOKHO, MCIIOJIb30BaHKE JIMHUMA CBBILIE 25 JOByIIeK. [JaBUIKH BRICTABISIOTCA B OHOTON
BO BTOPOH TOJOBHHEIHSH W TPOBEPAIOTCA PaHO YTpoM. Uem paHbIle mpOM30HWIAeT cOOp >KUBOTHBIX, TEM
OoJblIIe NIaHCOB 4IPOBEETH 00JIee TOCTOBEPHOE HCCIIEI0BAHNE.

Opnnako B)CeBepHoM KazaxcraHne yacTbl OCa Ky U 3aTSDKHBIC CHIIbHBIE oAU, OcaiKu 3aTpyIHSIOT HUC-
I0JIb30BaHNEATaBMIIOK. [IpiiMaHKa MOXeT HaMOKaTh M CPBIBATHCS C KPIOUKA, a MPH TOMaJaHUN KPYITHBIX Ka-
TeJTh BOJBI‘HA TPAIMK JIOBYIIKH CpabaThIBAaeT CITyCKOBOM MexaHu3M. [loaTtomy Hamboinee menecooOpa3HbIM
SIBIISIETCS JUIs JIOBJIM U y4eTa MEJKHX MIICKOTIMTAIOUX B paiionax [laBmogapckoii o0nacTu T0BYME KaHABKH
C OWINHIpaMH. BriepBple MeTOAWKY ydeTa UWIMHAPaMH JlenmMBpOH M JOaHHBINA CIOCOO HWCIOJIh30Basa
E.M. CuerupeBckas Ha TeppuTopun bamkupckoro 3anoBenaanka [8]. Ilo3gHee MeTomMKa UCIIOIB30BANIACH U
nopabatbIBasiach TaKUMHU HccienoBaTensmu, kak [lormos u Haymos [9, 10].

[Tpu npuMeHeHU: METO/Ia TIOBYMX KAHABOK JUISl y4eTa U JIOBITM MEJKUX MIICKOIHUTAIOIINX BHIKAMBIBAIOT
TpaHIIEI0 pa3MepoM B IMHY 50 M, OAMHAKOBOH TIIyOHMHON M MMPUHON 1m0 25 cM. [[ist Kax o KaHaBKH T10-
HanoOuTcs 5 KoHycoB. JlnameTp paBeH mupuHe TpaHen — 25 cM. [IepBblil HUIMHIP WM KOHYC pacioiara-
eTcs B 5 M OT Havajia M KoHIla TpaHueun U B 10 M apyr ot Apyra. Kpas HuinHAPOB T0JKHBI TNIOTHO COMPUKA-
caThCs C 3eMIIel U He BBICTYTATh OT MIOBEPXHOCTH JHA TPaHIIEH. Ecy )KMBOTHBIX TNIAHUPYETCS BBITYyCKATh,
TO Ha JHE MWIMH/POB JIyYIlle BCETo MPOOMBATh OTBEPCTHS ISl CTOKA BOJIBI, TaK KakK B JeTHUH nepuof B [1as-
JI0AapCKON 00JIACTH YacThl OCAKH.
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OueHka 3hpekTMBHOCTU OTHOCUTENbHBIX METOAO0B yyeTa ...

VYdeTHbIe JIMHUH pacrojiaraluch 0J13 KPYIHBIX MPOMBIIIICHHBIX 3aBoJ0B [laBnonapa: Kazaxcranckuii
anekTponm3HbIi 3aBon (KO3) u IlaBnomapckuit amomununessiii 3aBon (I1A3). biamke k ropomy HaxomuTcs
ITA3: 2 kM 0T ropoja K BOCTOKY, 3JIEKTPOJIU3HbIN 3aBOJ] HAXOJIUTCS Ha yJAlIeHUU 12 KM OT HAaceIeHHOTO
MyHKTa Ha 10ro-BocTok. MccnenoBanue npooawiau ¢ 2020 mo 2021 rr., moneBbie pabOTHI 3aHSUIN BECEHHE-
netnuii nepuoa. CornacHo C.B. Myxauesoii, FO.A. [laBbinoBoii (2016), 30HbI ObLIH MO/ICIICHB! HA UMITAKTHYIO
(0,5-3 kM OT UCTOYHHKA TEXHOTEHHOW HAarpy3kn), 0ydepHyto (3—5 KM OT HCTOYHUKA TEXHOT€HHOW Harpy3KH),
¢doHoBYyI0 (20—25 KM OT HCTOYHHMKA TEXHOT€HHON Harpy3ku) [11].

Ha xaxmo0if U3 Tpex 30H BHICTaBJLUIMCH IO JBE YUETHBIX NuHUHN ¢ gaBuwikamu (U1, U2, U1, NJI2,
b1, 512, BJI1, bJI2, 1, ®/12, ®JI1, ®JI2) u BEIKANBIBAIKCH 110 JBE JTOBYNE KAaHABKHU C IWIHHIPAMH (CM.
puc.). Takum 0O6pa3oM, B TEXHOT€HHON 30HE pacnojarajuch 6 YYeTHBIX JUHUN C TaBUJIKaMHU U 6 JIOBUMX Ka-
HaBOK.
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Pucynok. PacnionojkeH1e, y9aCTKOB OTIIOBOB MEIKUX MIIEKONHUTAIOMINX Ha TeppuTopru [laBnomapckoii obmactu

Ha Bcexampex Bpymnilax y4acTKoB HaOJII0AaI0Ch BHIPOBHEHHOCTD BHJIOBBIX XapaKTEPUCTUK CTEITHOTO pac-
THTEJIFHOTO H@pegBasoniepHa ceprioBuaHas Medicago falcata, oBcsnuuia 6oposmdarast Festuca valesiaca,
NOJBIHG aBefpuiicKas Artemisia austriaca, iecuaHasi NONbIHb Artemisia arenaria, porad necuansiit Cerato-
carpus arenagiu$, ppokuk noceBHol Camelina sativa, munydka xonrouermiogHas Lappula spinocarpos, xo-
BBUTH-BOJIOCATHK Stipa capillata, nanaatka niecuanast Potentilla arenaria, ckepna kposenbHas Crepis tecto-
rum, acTparall SsSMIKOTUIOHBIN Astragalus testiculatus [12]. 9To cBuAETEIHCTBYET 00 OJHOPOIHOCTH MTUTAHHS
MJIEKOMHUTAIOMINX — KOHCYMEHTOB IEPBOT'0 MOPSAKA Ha BCEX TPEX y4acTKax.

3a BecenHe-neTHU neprod 2021 1. psIoM ¢ HCTOYHUKAMH SMUACCUH ObLTO0 ocBoeHO 1200 KOHYCO-CyTOK
(40 mHeitx6 xaHaBOKXS KOoHycoB) u 6000 maBuiko-cyTok (40 mHEix6 muHUIX25 naBwinok). B koHTpOIBHON
30He ObUTO MpopadoTano 200 konyco-cyTok u 1000 naBunko-cyTok. Beero 0pi10 oTinoBIIEHO 173 0cobu mite-
KOIHUTAIOMINX.

Peszynomamor u 0b6cyscoenue

IIo MEpe HpI/I6J'II/DKCHI/ISI K 3aBOJaM OHOTOIEI XapaKTCpU3YyIOTCA YMCHBIICHUCM I[peBeCHOfI PaCTUTCIILHO-
CTH, HAYUHAIOT HpeO6J'IaILaTI> KYyCTapHHUKOBBIC (I)OpMI)I, KOTOPBIC MOCTCIICHHO CMCHAIOTCA TpaBaMU. Bce 310
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CKa3bIBaeTCsl HAa YHCIEHHOCTH MEJKHX MIIEKONMUTAIOUIUX, MPOKUBAIOIIUX HA TEXHOTEHHBIX TEPPUTOPHUSX.
CymMapHOe 00HIIie HCCIeayeMbIX )KUBOTHBIX HIDKE ()OHOBOTO B 2 pa3a. CpaBHUTENILHBIN aHATN3 KOJINYECTBA

JKUBOTHBIX OTPA*XCHO B Ta6J'II/ILIG.

Tabnuma

KosnyecTBo, moiiMaHHBIX ;KHBOTHBIX HAa TPeX 30HaX, B 3aBUCHMOCTH OT yAAJ€HHOCTH
OT NPOMBILVICHHOI HArpy3ku (mepepacyet Ha 100 naBuiako-cyTok U 100 koHyco-cyTOK)

Mecto oT0oBa

KonmdecTBo molMaHHEBIX KHUBOTHBIX
ITpU TTIOMOIIH JIOBUMX KaHABOK

KomnaecTBo MoiMaHHBIX YKHBOTHBIX
MPU OMOILY JABUJIOK

Mmmnakrras 3ona (MJI1, W12, 11, U]12)

3,25 xuB. /100 KOH.-CYT.

0/100 maB.-cyT.

bydepnas 3ona (bJI1, BJI2, B/11, B/12)

4,75 xwuB. /100 KOH.-CYT.

0,1 »xuB. /100 maB.-CyT.

®donosas 30Ha (PJI1, DJI2, D11, D/2)

7,25 xuB. /100 KOH.-CYT.

0,2 xuB. /100 naB.-cyT.

KonTpoasnast 3ona (K, KJI)

12,75 xuB. /100 KOH.-CYT.

2,75 /100 naB.<gyT.

Bcero B TexHOreHHO# 30He ObUIO BBIJIOBICHO 67 ®HUBOTHBIX U 106 B KOHTPOJIBHEI 30HE MPHUATOMOLIH
JIOBYMX KaHABOK M JaBUIIOK. B paspese crocoba yuera u 1oBa MUKpoMaMMannii 0onee 7(PheKTHBHEM Ha BceX
y4acTKax TEeXHOTEHHON 30HBI SBJSIETCS METOJ JIOBUMX KaHaBOK. B KOHTpoIrHOM OUE@TOII® HEMHOTO Oolee
3(h(eKTUBHEIM OKa3ajCcs METOJ JaBWJIOK IpU MOMOINM JIOByIIeK ['epo. B MMIfAKTHON 30HE METO]| TaBUIIOK
oka3zaics Hed((EeKTUBHBIM, TaK KaK He ObUIO BBUIOBICHO HU OJHO XMBOTHOEC.WHa 3TOM e y4yacTKe MeTO[
KaHaBOK IOKa3all 0oJiee BBICOKYIO pe3yJIbTaTUBHOCTB: OBLIO CTpaBiieHO 13 TphI3yHOB (Rodentia) n HaCEKOMO-
snHBIX (Insectivora). B 0y¢epHoii 30He OBLIO OTIOBICHO 2 JKMBOTHBIX HPMMTOMOIIH jtoBy1IeK ['epo u 19 muk-
poMaMManuii mpu noMoIny kaHaBok. Ha poHOBOM ydacTke pa3phiB . Mexay METO1aMH y4eTa ObLT MaKCHMallb-
HBIM: 29 0co0ei IpH TOMOIIHY JIOBUYHUX KOHYCOB U 4 0COOU TIPH OMOTMAABHIIOK.

[TokazaTeneM oOWIHMS CITY>KHT KOJHYECTBO ocobei Ha L00 TaBMIKO-CYTOK W KOHYCO-CYTOK. Bcero Ha
BCEX y4acTKax ObLJIO BHUIOBIEHO 112 »KMBOTHBIX MPH IOMOHIM JIOBUNX KaHaBOK. B mepecuere Ha 100 koHYCO-
cyToK — 9,3 0cobu. B KOHTPOJIbHOM 30HE 3TOT MOKa3aTeib paBeH | kuBoTHOMY Ha 100 1aBUIKO-CYTOK.

CpaBHHMBasi KOJIMYECTBEHHBIN YJIOB 10 Mecsiam, ObUTQ\CICIIaHO 3aK/I0YeHUE, YT0 Hanboee 3¢ dexTus-
HBIM MECSIIEM IS JIOBJIM MUKPOMMAMAJIHH SBISETCHMI0NE. J[o 50 % Tog0BOT0 yioBa )KMBOTHBIX MPHUIILIOCH
MMEHHO Ha 3TOT Mecsll. CIeayIoNMy 10 TPOAYKTUBHOCTH y4eTa sSBISIOTCS UIOHb M aBTyCT, MUHUMAIIEHOE
YrCII0 0co0ei OTIOBUIIM B Mae M CEHTSOpE.

CrnenyeT OTMETUTh, YTO B TEXHOT'CHHOM,30HE JIOMUHHUPOBAIH JIBa BUAA TPHI3YHOB (Rodentia): y3koue-
penHas nosieBka (Microtus gregalis, Pallas)u cretinas mpimoska (Sicista subtilis Pallas, 1773). 91o 00ycnos-
JICHO BBICOKHMHU JIalITHBHBIMHU CHIOCOQHOCTSIMHU U 3KOJIOTUIECKOM THOKOCTBIO JIAHHBIX BUJIOB. B KOHTpOIBHOM
30HE Mpeodiananu HaceKoMosIHble, (/mseetivora). [loBceMecTHO BCTpedannch OOBIKHOBEHHas Oypo3yOka
(Sorex araneus L., 1758), manast Oyposybka (S. minutusL., 1766) u TyHnpsiHas 6ypo3yoka (S. tundrensis Mer-
riam, 1900). J/laHHOe sIBIICHHE, 00BSICHSACTCS HATMIHEM Pa3HOOOPa3HBIX MECT OOUTAHHUS T HACEKOMOSTHBIX
JKUBOTHBIX BJAIH OT@HTPONONEHHON HArpy3KH, Oosee MIMPOKOi KOPMOBOM 06a30i MO0 CPaBHEHHUIO C UMITAKT-
HbIME 30HaMU. [IpeoQiaaFieIKOHCyMEHTOB 00Jiee BEICOKOTO MOPSIKA Ha KOHTPOJIBHBIX TEPPUTOPHUSIX MOKET
TOBOPUTH O Mpeol1aJaHNNKIMMAKCHOTO COO0IeCcTBa BAAIN OT TEXHOTEHHBIX 30H.

Menkue,MIekonITakoIie, TakKhe KaK y3KOUepermHas MoJjieBKa, CTEMHAsI MBIIIOBKa, PKYHTapCKUI XOMsI-
YOK, TOBEEMECTHO BETPEUAIOTCS Ha ypOaHHCTHUECKUX paiioHax [laBinomapckoit obnactu. Mimeercs: koppens-
[IMOHHAS 3aBUCUMOCTh MEXKJy TEXHOTCHHON Harpy3Koil Ha MCCIIeIyeMON TePPUTOPUH U KOJUYECTBEHHBIMU
XapaKTepUCTHKaM BUAO0B PAa3HBIX MOMYJIIIMNA MENKHX MIIEKONUTaomuX. Habmoganocs yMmeHbIleHHE BUIO-
BOTO COCTaBa MO Mepe MPUOIMKEHHS K UCTOYHHKY 3Mucchd. [IpucyTcTByeT TOMHHAPOBAaHWE OIHOTO HITH
JIBYX BHJIOB PSAZOM C KPYITHBIM MTPOMBIIUICHHBIM TpEANpUsATHeM. BruaoBoe pa3HooOpasue MmoCTeIeHHO BOC-
CTaHaBIIMBAETCS 110 MEPE OTJAIICHHOCTH OT 3aBOJIOB. Ha cocTaB U CTpYyKTypy JOMUHHPOBAHUS TOTO WJIH HHOTO
BH[Ia, TOMIMO TEXHOT€HHON Harpy3KW, BIHSIOT U JaHAmAa(THO-reorpaduIeckie 0COOEHHOCTH MECTHOCTH,
YTO CHW)KAeT BUOBYIO BEIPOBHEHHOCTb.

3axnouenue

[IpoBens nosesbie pabOTEHI IO JIOBY U yUETYy MEJIKUX MIIEKOIUTAIOIIMX B TEXHOI€HHOH 30He CeBepHOro
Kazaxcrana, ObU10 BBIIBHHYTO HECKOJBKO BBIBOJIOB. ECIM yUMTHIBaTE CyMMapHOE KOJIMUYECTBO MMOWMaHHBIX
YKUBOTHBIX MPH MIOMOIIN JTaBUJIOK WIIM KaHABOK, TO Oosiee 3PPEKTUBHBIM SIBISIETCS METOJ JIOBUUX KaHABOK.
Ha nepecuer 100 KOHYCO-CYTOK TIOKa3aTenh OOMINS OKa3aycs BEIIIE B 9 pa3, 4eM Mpu UCTIOIH30BAHUN JABH-
nok Ha 100 maBumiko-cyTok. OmHAKO [UIS TONyYeHUs OOJee IONHOW KapTHHBI BHUIOBOTO COCTaBa B
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TEXHOTCHHOW 30He Hamboisee d(H(HEKTUBHBIM SIBISETCS MCIOJNB30BaHHE 000OWMX MeToAoB yyera. CoriiacHO
H.A. lllumanosy, FO.H. JluteuroBy, b.U. llledTens, MeTox ydera 3eMiiepoeKk MpH MOMOIIH JaBUIOK HEd(]-
(exTUBEH, TaKk KaK OHH IUIOXO MOMAJA0TCs B JIOBYIIKHU, U PE3yJbTaT HE MPENOCTaBISET MOJHOTY KapTHHBI
YHCJICHHOCTH )XUBOTHBIX B apeaie oouranus [3]. B uccienoBanuu ObUTO BBIIOBIEHO HEOOIBIIOE KOTUIECTBO
Oypo3yOok (Sorex) mpu MOMOILH JTOBYMX KAaHABOK Ha TEXHOTEHHBIX YYACTKaX M Ha KOHTPOJBHBIX 30HAX HPHU
ITOMOILY JaBUJIOK U KOHYCOB. DTO TOBOPHT O TOM, YTO B OMOTONAX ¢ MEHBILIUM KOJMYECTBOM HACEKOMOSAHBIX
Oonee pe3yIbTaTUBHO OyAeT codeTaTh ABa crocoba ydeTta. YTo KacaeTcst OLEHKH BUIOBOTO COCTaBa M YUC-
JIEHHOCTH T'PHI3yHOB, TO IMPAKTUYHO HCIIONB30BaTh 00a CPEACTBA yUeTa MEIKUX MICKOIUTAIOIINX.

Takxum o6pa3om, Hauboee MOJHOLEHHBIE Pe3yIbTAThl 10 YYeTy MUKPOMaMMaJliii B TEXHOTEHHOW 30HE
MO>KHO IMOJYYHTh MIPU UCIIOJIB30BAaHUU JIOBUMX KaHaBOK. OHAKO JIOBYME KAaHABKH UMEIOT PAJ HEOCTaTKOB,
HarOOJBIIUM U3 KOTOPBIX SBISIETCS TPYJAOEMKOCTh M KPOTIOTJIMBOCTH IMOATOTOBKH K MCCIIEJOBAHUIO.
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AuH. 3axanosa, H.T. Epxanos, FO.H. JIuteunos, 3.M. Cepra3zunona

TexHorenal sKyKTeMe KaFAalibIHIA YCAK CYT KOPEKTUIep/i ecenke aayabIH
CAJIBICTBIPMAJIBI JAiCTEPiHIH THIMIIIITIH OaFraaay

Cangapasl ecenke ajay oAicTepi aOCOMIOTTI JKoHE CalbICThIpManbl Oojbin OemiHeni. Makamaia ycak cyT
KOPEKTIIepi aysiay/blH CalbICThIPMaJIbl SAICTEePiHiH THIMALTIriHIH GaFanaybl Oepinred. AH ayiay MEH iIMeK
TYPIHZAET1 TY3aK KYpy OHICTEpiHIH KOMETIH ecemKe ajly Typajbl TCOPHSUIBIK >KOHE NMPAKTUKANBIK aKmapar
KHHaKTamFrad. Makanana ['epo Ty3akTapbl MeH Ty3aK HWIHHAPIIEPIH KOJAaHyAbIH 9J[ICHAMAIIBIK acIeKTiIepi
’KSHE KYPT KOHTHHEHTAIIB/IbI KJIMMAT [IEH MHKPOMaMMalsUIap bl Jlajla aiMarbIHa eCeIKe aTy IbIH €Ki 9iCiH
KOJIIaHy HATHXKENIEPiHiH CalbICThIpMaIsl Oaraaysl KenTipiareH. XKep ycTi Xxopransuiap jKaHyapiiap/ibl ecerke
TYJBIH CaJIBICTBIPMANIBI 9iCTepiH KoJiaHy OOWBIHINA yChIHBICTap aifTeurraH. 3eprrey 2020-2021 xbuimap
apasbirbiHza [TaBiaonap OONBICHIHBIH ayMaFbIH/Ia TEXHOTSH/IK )KYKTEMEC] JKOFaphbl ayJaHnapia xKoHe KaKbIH
Kajajgap MeH 3aybITTapiadH 100 KM KaIIbIKTBIKTa OpHalacKaH ayMakTa JKYprisiireH. AH aynay omiciH
KOJIITAHFaH Ke3Je YCTalFaH TYpJEpHiH alyaH TYPJIUITi jKOHE OJIapAblH CaHBl UIMEK TYPiHIETi Ty3aK KYpy
smiciMeH canbIcThIpran/a ker. Ecernke airy oicTepiH KOIJaHyIbIH yaKbITIIa CHIIATTaMalapbl KApacThIPbUIFaH:
OakpUIAYJIbIH IIETi KOKTeM-)Ka3 ME3TUTiHe OalikaiFaH, aranm alTKaHJa MaMbIpjiaH TaMbI3Fa JIeHiH
CYTKOPEKTIIEP/iH CaHBIH €CENKe ayAblH €Ki ofici. Ipi enai MeKeHAeplieH ajbic OpHANacKaH OWOTONTap
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OHEPKACINTIK 3ayBITTApAbIH JKAHBIHAAFBI TIPLIUIIK €Ty OpPTACBIMEH CalBICTBIpFaHAa TYpJEpIiH alyaH
Typaiiirine ue. [1aBnomap oONBICEIHBIH ayMaFbIHAA 1IMEK TYPIHIETI TY3aK KYpy 9IiCIMEH CaJbICTBIPFaHIA aH
ayJay 9JiCTepiH MaianaHybH apTHIKIIBUIBIFGI OC/TIICHI eH.

Kinm ceoep: ecemke any afici, Ty3aK-Ti30eKTep, i7IMEK TYpiHAETi TY3aK, [ epo Ty3arbl, aH ayiay oiicTepi, ycak
CYTKOPEKTiJIep, TEXHOT€HIIK JKYKTEeMe, TYPIIiK KypaMm.

A.N. Zakanova, N.T. Yerzhanov, Yu.N. Litvinov, Z.M. Sergazinova

Assessment of the effectiveness of relative accounting methods for micromammals
under the conditions of anthropogenic impact of northern Kazakhstan

Accounting methods for the number of organisms are divided into absolute and relative. The article provides a
comparative assessment of the relative methods for small mammals catching. There is theoretical and practical
information on the method of accounting using crushers and the method of trapping grooves in the atticle. The
article presents the methodological aspects of using Gero traps and trapping cylinders and a comparativetas=
sessment of the results of using two methods of accounting in a sharply continental climate and,steppe habitat
of micromammals. Recommendations are given on the use of relative methods of accounting ‘for tereestrial
chordates. The study continued throughout 2020, 2021 on the territory of the Pavlodar region in areas with an
increased anthropogenic impact and the territory located 100 km from the nearest citiesiand factories. When
using the trap method, there is a wide variety of species caught and there are more§of thenyceimpared to the
crusher method. The temporal characteristics of the use of accounting methods.are considered: the peak of
indicators is observed in the spring-summer period, namely from May to August in both methods of accounting
for the number of mammals. Biotopes located far from large settlements haye'higher species diversity in com-
parison with the habitat near industrial plants. On the territory of the Pavlodar région, the advantage of using
the method of trapping grooves was established in comparison with theymethod of crushers when taking into
account small mammals.

Keywords: accounting method, trap lines, crushers, Gero trap§, trappingjgrooves, small mammals, anthropo-
genic impact, species composition.
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The effect of pre-sowing treatment of seeds with molybdenum and boron
on the yield of Zhansaya soybean in the conditions of the Almaty region

The expansion of the planting acreage and increasing the productivity of such crops as soybeans are a priority
trend of the agro-industrial complex of Kazakhstan. In the field of biological safety, there are twowadys to'Selve
the problem of increasing the yield: selection-genetic and technological. Using new technologigs 1s the leading
approach to develop and provide optimal conditions for the full realization of their genetic potential. Mandging
the growing season of new varieties of plants through the use of scientifically based cropfrotation;ias well as
using micro-fertilizers and growth stimulants, allows achieving the highest profitabilityefferop)production.
Undoubtedly, there is the fact of correlation dependence between the development of cell,ba¢teria and the
intensity of photosynthesis. There have been studied the effect of pre-sowing treatmentof soybean seeds with
solutions of Mo and Co microelements on productivity. All the types of treatmént have hada positive effect on
productivity. Even the introduction of microelements without inoculation,ineteased the yield in comparison
with the control by 2.3 kg/ha. The biggest deviation from the control was givenby,the joint treatment of seeds
with nitrogen-fixing bacteria and microelements: 8.4 centers/ha. The quality indicators (protein and fat content)
were only slightly affected by the types of treatment. When treate@only Wath a nitrogen-fixing drug and its
combined use with microelements, the amount of protein in the seeds Mereased by 0.6 and 0.7 %, respectively,
compared with the control.

Keywords: soybeans, microelements, molybdenum, boronjjcharaeteristics of productivity, crop yield.

Introdvietion

One of the priority aspects of developing the agro-industrial complex of Kazakhstan is the fodder base.
A significant place is occupied with such.a highsprotein and oilseed crop as soybean. The sown area is increas-
ing not only in the countries-leaders by its ptoduction but also in our country. Over the past 10 years, the area
of soybean cultivation in the Republic'Wwas increased 2.5 times — from 53 thousand hectares in 2008 to 138.9
thousand hectares in 2019. Most patg,of the area is occupied by irrigated lands of the Almaty region (up to
90 %) [1].

The average crop yield infour country is 21,22 kg/ha. Thus, there is a growing need to increase the yield
of this crop on a production scale, since in the experimental and demonstration plots it reaches 40—45 centers/ha
with traditional irrigation; and up to 60—65 centers/ha after using drip irrigation.

In the field of biolegical safety, there are two ways to solve the problem of increasing productivity: i) se-
lection-gen@ti€; andyii) technological. In the process of selection-genetic work, new varieties were developed
with potentially*high biological and economic productivity, resistant to stress factors [2]. New technologies
play the leading role in forming and ensuring the optimal conditions for the full realization of their genetic
potential.

Managing the vegetation of new breeds of plants includes using micronutrient fertilizers and growth stim-
ulants to allow achieving the highest profitability of crop production [3].

With “successful nitrogen fixation” soybeans can accumulate up to 400 kg/ha of nitrogen, although the
most part is used by the plant itself. However, according to various investigators, after harvesting soybeans,
60 to 150 kg of nitrogen remains in the soil for subsequent crops in the composition of nodules, root and crop
residues. The fact that trace elements have if not a direct but an indirect effect on nitrogen fixation is written
in any textbook on plant physiology. Some of them are, for example, a part of nitrogen-fixing enzymes, while
others form conditions for strengthening the processes.

There is a correlation between the development of nodule bacteria and the intensity of photosynthesis, in
particular, the synthesis and transport of sugars. This is due to the fact that nitrogen-fixing microorganisms
need a sufficient supply of sugars and other carbohydrates. Magnesium, manganese, copper, iron contribute to
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the enhancement of photosynthesis and, therefore, the accumulation of carbohydrates and boron enhances the
movement of sugars from the leaves to the root system. Moreover, numerous experiments of both domestic
and foreign researchers indicate that the combined use of molybdenum and boron gives a better result than
their separate use.

Cobalt in turn increases the content of hemoglobin in nodules, the content of which determines the inten-
sity of their respiration. In the presence of cobalt, the nitrogen fixation process is active. At the early stages of
plant development, molybdenum can promote the growth of the root system, accelerate and stimulate the de-
velopment of the nodule bacteria activity [4].

Soybeans, like other legumes, have an increased yield of boron and molybdenum [5]. In this regard,
scientists face the task of improving and optimizing methods of using micronutrient fertilizers in soybean
cultivation. The analysis of scientific literature shows that in terms of the possibility of increasing crop yields
through the use of foliar dressing when growing grain legumes, soybean has been most studied [6]. It was
established that the dosages recommended in the scientific literature are not optimal and require adjustment [7].

Introducing boron and other microelements must be carried out on acidic (pH,<.5%) and alkaline
(pH > 7.5) soils through their complicated availability to plants. Boron plays an impoftanttele in cell division
and cell wall formation, so it is important throughout the growing season. It affects the nambenof flowers and
fruits, ensures seed ripening.

The nitrogenous enzyme involved in the nitrogenification process also comtaing molybdenum. Soybean
responds well to fertilization with molybdenum. Traditionally, it is used for pte-sowifig seed treatment (for
1 centner of soybean seeds 30—50 g of molybdenum-acid ammonium (50 % Me).“With foliar dressing during
the budding period-the beginning of flowering, the application rate is, up,t6 200 g/ha. Cobalt is directly in-
volved in the processes of nitrogen assimilation from the air since it is concentrated in the very nodules, where
it promotes the reproduction of nodule bacteria. It is used for foliar'feeding and introducing directly into the
soil [8, 9].

It is possible to enrich soybean seeds to the required concentration both by foliar application and by seed
treatment. Yu.N. Kazachkov’s study [10] showed that'in, cases of using increased doses of molybdenum (50
and more g/ha), the coefficient of its assimilation avas higher when wetting seeds and after spraying of plants.

It was noted that the use of molybdenum by the method of wetting seeds was not always effective. For
example, in one of the experiments carried out by YulNgKazachkov on meadow chernozem soil, the use of
molybdenum in a dry year by wetting seeds with the dose of 100 g/ha, reduced the crop yield of soybean grain
on 2—6 centner/ha [10]. In the Far East in reeent years the high efficiency of sulfur and molybdenum fertilizers
was noted in the cultivation of soybeansshe tréatment of soybean seeds with molybdenum was considered a
mandatory method in the existing zonal farming systems.

The minimum dose of molybdenum fertilizers for applying on wetting seeds is 50 g/ha, and for plant
spraying — 200 g/ha. Preliminamy, entichment of soybean seeds with molybdenum allows avoiding its antag-
onism with sulfur when fertilizess containing these elements are applied together and achieving an additional
increase in the crop yield ©f soybean grain. The content of molybdenum in seeds, as shown in our long-term
observations, was the mostgebjective and the most acceptable diagnostic indicator of the need for soybean
crops in molybdenurmyfertilizers [11].

Experimental

In our stadiesy we used the best soybean variety Zhansaya approved for production in the Almaty region.
The originator of yariety is the Kazakh Research Institute of Agriculture and Plant Growing. Zhansaya belongs
to the group offmid-ripening, the growing season in the Almaty region is 125-127 days. The plant height is
95-105 cm, the growth type is determinant. The mass of 1000 seeds is 165—170 g. The average yield is 4.5—
4.7 tons/ha; the protein content in the grain is 40, 41 %; the oil content is 19 %. The variety has been approved
for use in the Almaty region since the 2012 year.

The studies were carried out in 2019 at the field stations of the Kazakh Research Institute of Agriculture
and Plant Growing, which is located in the Almaty region at the altitude of 740 meters above sea level, N 43°15',
E 76°54'. The zone is characterized by continental climatic conditions: mild and cool winters, cold springs, hot
and dry summers, warm and dry autumns. The average duration of the frost-free period is 170—180 days with
temperature fluctuations. However, the often recurring late spring and early autumn frosts often reduce the frost-
free period to 140—150 days, which leads to frost damage in late-ripening soybean breeds.

Summer thermal resources in the region are high. The average sum of positive temperatures is 3500—
4000°. This thermal model allows growing a lot of heat-loving crops here, including soybeans.
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The distribution of atmospheric precipitation in the dry steppe zone is not the same. So, according to the
meteorological station, the average long-term amount of atmospheric precipitation is 414.6 mm with the fol-
lowing distribution over the seasons: in winter 70.8 mm; in spring 166.9 mm; in summer 101.8 mm and in
autumn 75.1 mm. In summer, the main amount of precipitation falls in June and is 53.9 mm.

The soil cover is represented by light chestnut, loamy, less often sandy loam soils.

According to the data of the Kazakh Research Institute of Agriculture and Plant Growing meteorological
station, the meteorological conditions of the research period in 2019 in the research area significantly differed
from the average long-term values. The temperature background from May to October was higher than the
average long-term indicators by 0.5-3.2 °C (Tab. 1). High temperatures, both day and night, led to air droughts
during the reproductive periods of soybeans.

Table 1
Average monthly air temperature and precipitation in the vegetation period, 2019
Temperature, °C Precipitation, im
Month average oy average D .
actual 1 deviation actual deviation
ong-term longztepm

April +12.4 +10.4 +2.0 183.0 56.5 +126.5
May +16.9 +16.4 +0.5 39.3 61.6 —22.3
June +22.3 +21.2 +1.1 72.7 53.9 +18.8
July +26.9 +24.1 +2.8 25.7 26.6 -0.9
August +24.9 +22.1 +2.8 67.7 21.3 +46.4
September +18.5 +16.0 +2.5 67.2 15.9 +51.3
October +11.5 +8.3 +3.2 44.7 29.1 +15.6

The excess of the average annual precipitation in Aprilby 3.5times had a favorable effect on the moisture
recharge and subsequent seedlings. May, June, July, and the, first'half of August were characterized by an
unstable distribution of precipitation.

Pre-sowing treatment of seed materials. Two Weeks before sowing, the soybean seeds were treated with
a solution of ammonium molybdenum acid (in doze 40%/100 kg of seeds, 4 L of water) and cobalt (II) sulfate
(in doze 4 g/100 kg of seeds, 7 L of water). Befare sowing, the seeds were treated with a preparation containing
Histick nitrogen-fixing bacteria (in doze 400,g/100 kg of seeds).

The experiment is based on the folléWing seheme:

1) control — without treatment;

ii) 1*" experiment: seed treatment withdVlo and Co;

ii1) 2™ experiment: seed weatmengwith Histick;

iv) 3" experiment: seed (treatmént with Histick; Mo and Co.

Sowing was cartied Qut ompMay 1. The accounting plot was 25 square meters, the seeding rate was 500
thousand seeds/ha, row'spacing,was 30 cm, seeding depth was 4 cm; randomized seeding was in triplicate.

All agrotechnolegicalymeasures to prepare for sowing, watering, loosening row spacing, destroying
weeds, haryestingywere ‘¢enducted according to the methodology of B.A. Dospekhov [12] and the method of
State Breéd Testing ofs@gricultural crops [13]. Gravity vegetation irrigation on the irrigated plot was carried
out three'timés onJune 25, July 15, and August 7 with an irrigation rate of 1200 (m*/ha).

Phenological observations of the main phases of development were as follows: sowing, seedlings (VE),
the appearance of the trigeminal leaf (V1), flowering (R2), bean formation (R4), the filling of beans (R6),
ripening (R8) [14].

Statistical data processing was performed in the software environment R version 3.6.1 (2019-07-05)
“Action of the Toes”). A two-sample Welch’s t-test from the built-in package {stats} was carried out.

Results and Discussion

Studying the phenological phases of development did not reveal the effect of pre-sowing treatment on
their duration. Regardless of the pre-sowing treatment and without treatment, the phenological phases of de-
velopment proceeded synchronously, and the growing season in all variants was 127 days (Tab. 2).
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Table 2
Phenological phases of developing the Zhansaya soybean breed depending
on the pre-sowing seed treatment (2019)
. . Seeding . . Bean Bean -
Experiment option down Seedlings Flowering formation filling Ripening
Control without treatment 1.05 13.05 10.06 28.07 25.08 17.09
Mo + Co 1.05 13.05 10.06 28.07 25.08 17.09
Histick 1.05 13.05 10.06 28.07 25.08 17.09
Histick + Mo+ Co 1.05 13.05 10.06 28.07 25.08 17.09

The productivity traits reflect the picture of productivity determined by a positive correlation with each
of them. The main indicators of productivity in soybeans are considered to be the height, the ndmber of side
branches, the number of productive nodes, the number of beans per plant, the weight of seeds per plant, the
weight of 1000 seeds.

In the analysis of productivity, the effect of pre-sowing treatment with microelements o the elements of
soybean productivity was revealed (Tab. 3).

Table 3

Productivity traits of the Zhansya soybean breed depending on pre-sowing seed treatment (2019)

. Height of the | Number of | Number of ¢ Numberof | Weight of .
. . Height, . Weight of
Experiment option lower beans at- | branches, | productive [ beansper [the seeds per
cm 1000 seeds
tachment, cm pcs nodes, pcsmy,. plant, pcs plant, g
Control without treat-| 5 5.5 1.6 15.7 37.0 26.2 165
ment
Mo + Co 67.8 6.7 2.3 20.8 56.7 27.3 159
Histick 67.9 5.3 1.9 18.5 59.4 38.1 165
Histick + Mo+ Co 67.7 5.8 2.1 21.1 65.2 44.1 165

It is interesting to note that all the types ¢f treatment did not affect the plant growth and the attachment
height of the lower beans. That is, in general, the\architectonics of the plant was preserved. Seed treatment had
a great effect on increasing the flower setting, Which was reflected in increasing the number of beans per plant
from 37.0 without treatment to 65.2 pi€ces when treated with Histick preparation and microelements. Without
increasing the mass of 1000 seedsyfor‘all the types of treatment, the mass of seeds per plant increased due to
increasing the total number of seeds*he greatest difference in comparison with the control was shown in the
experiment with joint treatment with a nitrogen-fixing drug and microelements.

When analyzing, produictivity, the effect of pre-sowing treatment with microelements on the crop yield of
soybeans was also revealed (Tab. 4). All the types of treatment had a positive impact on the yield. Even the
introduction of micr@elements without inoculation increased the yield by 2.3 kg/ha in comparison with the
control.

Table 4
Crop yield and quality of the Zhansaya soybean breed with different types of treatment (2019)

Bulk yield from the plot, kg . Deviation .
. . Crop yield, Protein, Fat,
Experiment option | 1 repeata- | 2 repeata- | 3 repeata- avera o/ha from the con- Y o
bility bility bility verage trol, c/ha ° °
Control without 8.7 7.9 8.5 8.4 34.9 0.0 391 | 227
treatment
Mo+ Co 7.0 9.1 10.7 8.9 37.2 +2.3 38.7 22.6
Histick 9.7 9.9 9.5 9.7 40.4 +5.5 39.7 22.0
Histick + Mo+ Co 10.0 10.0 11.2 10.4 433 +8.4 39.8 22.2
HCP 1,5

The largest deviation from the control was given by the joint treatment of seeds with nitrogen-fixing
bacteria and microelements: 8.4 c/ha.
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The quality indicators (protein and fat content) were slightly affected by the types of treatment. When
treated only with a nitrogen-fixing drug and its combined use with microelements, the amount of protein in
the seeds increased by 0.6 and 0.7 %, respectively, compared with the control.

Conclusions

Expansion of the cultivated areas and the increase in the productivity of such a crop as soybean are a
priority aspect of the agro-industrial complex of Kazakhstan. Pre-sowing of soybean seeds with solutions of
microelements Mo and Co had a positive effect on the crop yield. Since these elements are involved in nitrogen
fixation, the largest deviation from the control (8.4 centners/ha) was given by the joint treatment of seeds with
nitrogen-fixing bacteria (Histick) and microelements. The crop yield increased due to the increase in the num-
ber of beans and seeds per plant. However, they all are united by the same properties: stimulating the growth
and development of plants, increasing field germination, resistance to pests, diseases, and unfayorable envi-
ronmental factors.
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I'.K. Ka6sutbekona, C.B. Jlugopenko, A.1. O6yranuera,
M.C. Kynaiibeprenos, 3.A. OniKyI0B

AJMAaTBI 00JIBICHI KAFAANBIHAA TYKBIMAAPAbLI MOJIUOAEHMEH KIHEe 00pMeEH cedy
aNAbIHAAFBI OHAeYaiH 7KaHcasi CosIChIHBIH OHIMTITIHE Jcepi

Eric ankanTapblH KEHEHTY *oHE COA TOpi3li AAKbULABIH OHIMIUIIriH apTTelpy KazakcTaHHBIH arpoeHep-
KOCINTIK KeIeHIHIH 0ackiM OarbIThl OOJNBIN TaOBUTAABl. BHOMOTHANBIK Kayilci3lmik cajgachlHAa ©HIMAUTIKTI
apTTHIPY MOCENEeNepiH HICUIyAiH €Ki JKOJbl 0ap — CeNeKIHUSAIBIK—TCHETHKABIK KOHE TeXHOJIOTHSIIBIK. JKaHa
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TEXHOJIOTHSIAP OJIapABbIH I'CHETUKAJIBIK 9JICYCTiH TOJIBIK ICKE achIpy YIIIH OHTAMJIbI XKaFaainap/sl xacayaa
JKOHE KaMTaMachl3 eTyZe JKeTEKIIl OpbIHFa He. ©OCIMIIKTIH *aHA COPTHIHBIH OCIM KETLTy Ke3€HiH FBUIBIMU
HETI3JIENTeH  aybICmalibl  ericTi maiijanaHy apKpUIbl, COHIOAal-aKk, MHKPOTHIHAWTKBIITAD MEH ocy
CTUMYJIITOpPJIApBIHBIH KOMeETiMeH Oackapy ©CiMIIK MapyallbUIbIFBIHBIH JKOFaphl PEHTa0eNbALTIrHE KOJ
KETKi3yre MyMKiHIIK Oepei. OabeTTe, TyiiHal OakTepusiiapbH 1aMybl MEH (POTOCHHTE3[IH KAPKBIH ABLTBIFBI
apachIHAAFbl KOPPEISIHSIIBIK TOYeNALTIK (akTiciHiH 60mysl co3ci3. Cost TYKbIMBIH ceOy anabiHna Mo sxone Co
MHKPOAJIEMEHTTEPI epiTiHAIIepIMEH OHIeY apKbUIbl OHBIH OHIMLTITHE acepi 3epTTenreH. OHIeyiH 6apibIK
Typiepi eHIMIiUTIKKe OH ocep erTi. TinTi, MHHOKYJALIMACHI3 MHKPOIJIEMEHTTEPHAl €Hri3y OakpLiayMeH
CaANTBICTBIPFaHAA OHIMAUTIKTI 2,3 Kr/ra apTTHIpAbl. bakputaymarbsl eH YJIKEH aybITKy — TYKBIMAApIBl a30T
JKUHAKTayIIbl OaKTepusuiapbl MeH 8,4 Kr/ra MHKpOdIJIEMEHTTEepiMeH OipieckeH eHaey OapbhIChIHIA Oepii.
OHJey camaiblK KepceTKimTepre (aKybsl3aap MeH MaiiapAblH KypaMbIHa) a3 acep eTTi. Tek a30TThI OeKiTeTiH
HpenapaTiieH OHJeY >KOHE OHBI MHUKPOIJIEMEHTTepMEH OipiKTipill KOoiAaHy Ke3iHAe TYKbIMAApIarbl aKybl3
MeJiepi 6akblIayMeH calbicThiprania rana 0,6 xxone 0,7 %-ra apTThI.

Kinm ce30ep: cosi, MUKPO3JIEMEHTTEP, OHIMIUIIKTIH CHIATTaMachl, aybUl IIAPYallbUIbIK JaKbUIIaPBIHBIH
LIBIFBIMIBUIBIFEI.

I' K. Kab6su16ekoBa, C.B. lunopenko, A.1. AGyranuesa,
M.C. Kynaiibeprenos, 3.A. AJIMKyJIOB

Bausinue npeamnoceBHoil 00padoTKU ceMsIH MOJINOIeHOMH 00pOM
Ha ypoxaiiHocTh cou 7KaHcasi B yCJJOBHSIX AJIMATHHCKOMH 001acTH

Pacmmpenre MOCEBHBIX IUIOIMIAJCH M yBEIWYEHHE MPOAYKTUBHOCTH TaKOM\ KYJIbTYPhI, KaK COs SBISICTCS
MIPUOPUTETHBIM HAINpPaBJICHUEM arpoNpOMBIIIICHHOTO KoMIuiekca Kazaxctana. "B o6macti OHOIOTHYECKOM
6€30MAaCHOCTH CYyMIECTBYET [BA IyTH PEIICHUS MPOOJIEMbI MOBBIIICHES, YPOKANHOCTH — CEIEKIHOHHO-
TCHETUYECKUH W TEXHOJOTHYeCKUil. HOBBIM TEXHOJOTHSM MPUHAMPICHKUT BeAyllee MECTO B CO3IHUH U
o0ecrieYeHNH ONITUMAITBHBIX YCIOBHUH IS ITOTHOM peann3anyil MX)reHEPICCKOTO MMOTCHIHANA. Y IIPaBICHIE
BereTalyeil pacTeHuil HOBBIX COPTOB ITyTEM HCIIOIb30BaHUMHAYYHO@OOCHOBAaHHOTO CEBOOOOPOTA, a TAKKE C
MOMOIIBI0 MHKPOYAOOPEHUH M CTHMYJISITOPOB POCTARIO3BOJSCT NOOHUTHCS BBICOKOW pPEHTaOeIbHOCTH
pactenueBoacTBa. HeCOMHEHHBIM sBIsieTCsl HakT KOPPEISHOHHON 3aBUCHMOCTH MEXIY pa3BUTHEM
KITyOSHBKOBBIX OaKTepHii U MHTEHCHBHOCTBHIO (hOROCHHTE3d.|VI3ydyeHo BIMsHHE MPEANOCeBHONH 00pabOTKU
CEeMsIH COM PacTBOpaMu MHUKposieMeHToB Mo u CojHa €€ ypoxaitHocTh. Bce BUIBI 00pabOTOK OKazaii
MOJIOKUTENTbHOE BIHMSHHE HA YPOXKAWHOCTS. dlake BHECCHHE MHUKPOJJIEMEHTOB 0€3 MHHOKYILIIMU MOBBICHIIO
YPOKaHOCTh 10 CpPaBHEHHIO ¢ KOHTpojeM Ha 2,3 1y/ra. Camoe OOJBIIOE OTKIOHEHHE OT KOHTPOJS Jaa
COBMeCTHasi 00paboTka ceMsSH a30TQUKCHPYIIMMHI OaKTepUsMH W MHKpodnemeHTaMn — 8.4 1/ra. Ha
Ka4eCTBEHHBIC TIOKa3aTelH (Cojeprkatue, 0e;TKOB'M JKUPOB) BUIBI 00pabOTOK MOBIUSITY HE3HAUUTENbHO. [Ipu
00paboTKe TOJBKO a30TQHUKCHUPYIOIIMM, MpernapaToM U KOMOWHHPOBaHHOM MPHMEHEHHH €ro ¢
MHKPOJJIEMEHTAMH KOJIM4YeCTBO Oeiika B/ cemeHax ysenuuuBaiock Ha 0,6 u 0,7 %, COOTBETCTBEHHO, IO
CPaBHEHHUIO C KOHTPOJIEM.

Kniouesvie cnosa: cost, MUKPOAJIEMEHTHI, XapaKTEPUCTUKA TPOAYKTUBHOCTH, YPOXKAHHOCTh CETbCKOXO3SHCT-
BEHHBIX KYJBTYP.
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IHouck 300H03HBIX HH(EKIUIT BepOJII010B, NMPEACTABISIONINX
NMOTEHUHAJIBHYIO OIIACHOCTH 30POBBLI0 YesioBeka B Kazaxcrane

[IpuBoMMEIE B MHpE UCCIIEOBAHHS MOKA3hIBAIOT BAYKHOCTH KOHTPOJIA 32 PAcIpOCTPpaHEHIEM 300HO3HBIX HH-
¢exunii. B nocnenHne rossl BEISIBICHB! HOBBIE, B TOM YHCIIE TOTCHIIHANBHBIC TaHIEMUUECKUE IITAMMBI KOPO-
HaBHpYyca y BEepOJIOIOB, YTO 00YCIOBINBACT HECOOXOIUMOCTh PETYJIIPHOTO MOHUTOPHHTA 32 COCTOSIHUECM ‘BH-
PYCHBIX MOMYJIILMN Y 9TOTO )KUBOTHOTO. L{esib MCccIen0BaHus 3aKII04AEeTCsl B BBISIBIICHUH CIICKTPABIPYECHBIX
1 OaKTepUaTbHBIX TOMYJIALUH, HUPKYIHUPYIONIHX cpeau BepOo0B B KazaxcTane u npeacTaBasiOmuX onacs
HOCTB JJIS 3[J0POBbS YeJIOBEKAa U JKMBOTHBIX. B cTaThe MCIIOIb30BaHbI BUPYCOJIOTNYECKUE U MOJICKYNIIPHO]
TCHETHYECKHAE METOJIBI: B3STHE OMOJIOTHYECKHX 00pas3IoB OT BEpOIIIOIOB, BHIICICHAE H3¢gHUX HYKICHHOBBIX
KHCJIOT, TIOJy4eHHe OMOINOTEK Il CEKBEHUPOBAHUS HOBOTO TOKOJICHUS, OMOMH(OopMallioHHBI aHAIH3 T10-
JYYCHHBIX TAHHBIX H CEPOJIOTHYECKHE TECTH. B pe3yibTare MacCOBOTO MapauieIbHOTO CEKBEHHPOBaHUS 00-
Hapy>KeHbI KOHTUTH BHPYCOB, KIIAaCCHPUIIUPOBaHHBIC HAa 3 GonbIux poxa: Pestivirus, Circovirts n Hepevirus.
OcoOblit HHTEpeC BbI3BIBACT OOHApPYKEHHE KOPOTKUX I1OCICAOBATEIbHOCTE ,(6XOMHbBIX)E TAKOBEIMU BHUpYCa
renarurta E, uTo TpeOyeT mambHeiinmx, Oojee riyO0OKHUX HCCIEIOBaHUN B HT0M ManpasieHun. Ceponormye-
CKHe HCCIIe0BaHus BepOiIr0j0B MaHrucrayckoil obacti He BBUIBIIN aHTUTENa HA BUpyc BikHeBoCTOU-
Horo pecniparopHoro curapoma (BBPC, MERS-CoV), 4to roBeput 00 OTEYyTCTBUH €ro LUPKYJISLUH Y BEp-
ommooB B 3amagaom Kazaxcrane nu60 O IPOUCIIECTBUH [UTUTEIHLHOIO BPEMEHH ITOCTIe €ro BO3MOXKHOTO MPHU-
cytcTBHA. TakuM 00pa3oM, HCCieJOBaHUE BUPYCHBIX METar€HOMOB BEPOIIFOIOB B PETHOHE, OJIM3KOMY K Birmk-
Hemy BocToky, siBseTcst BaXKHOW 3afadeld HayqHOro Moucka: MERarcHOMHOE HCCIIeIOBaHHE MO3BOJIUT BEI-
SIBUTH HE TOJBKO IITAMMBI KOPOHABHPYCA, HO W MPOUSBECTAHATH3 APYTUX HEU3BECTHBIX BUPYCHBIX HH(pEK-
LM, BAYKHBIX KaK JJIs1 CEJIbCKOTO X03MCTBa, Tak U AJIs 3A0POBbUETIOBEYECKON OMYJIALIUY.

Kniouegvie crosa: BepOIIo, MEANINHA, TeIATUT, BUPOM, CEIbCKOE 3/[PaBOOXPAHECHHE, CCKBEHUPOBAHHE, MO-
HUTOPHHT.

Beeoenue

C npOHUKHOBEHNEM BBICOKHX TEXKHOJIOTHI B MEIUIINHY, MOJIEKYJISIPHYIO OFOJIOTHIO M CMEXXHBIE OTPACIIH
OTKPBIBAIOTCS] HOBBIE TOPU3OHTHI ML M3y UEHNs, Ka3aI0Ch Obl, XOPOIIIO M3BECTHBIX JKUBBIX 00heKTOB. OTHUM
13 HUX ABJISIETCS TOMAIIHUHN BepOIIOM, 3acy KUBaloni nprctanbHoro BHuManua. CemetictBo Camelidae, x
KOTOPOMY TPUHAJUIEKAT BepOITIOfibly OTHOCUTCS K YMCITy HAMMEHEe N3yUeHHBIX CPEeJIN JIOMAITHUX KHBOTHBIX
B Ka4eCTBE CTOYHHKA 300HO3HBIX MH(EKITNHA.

Jlo HenaBHero BPEMEHM, BEPOJIIO CUNTAIICS OOBIYHBIM CEITLCKOX03IHCTBEHHBIM JKUBOTHBIM C XapakKTep-
HBIMHU TOJIBKO /15l HERO BupycHbIME MH(ekuusamu. OOHapyxenue B 2013 r. koponaBupyca bBPC, Bbi3Bas-
IIeT0 MMaHAEMHIO ITOCHe, HETo APYToi HOBBIHM BepOmoxuil koponaBupyc UAE-HKU23, crano npuanHOii mmo-
BBILICHHOIO MHTEPEEa K MONCKY HOBBIX MATOT€HOB Y ATUX KUBOTHBIX, MPEACTABISIOMINX YTPO3y OOIIECTBEH-
HOMY 3/paBo@xpaneHuto [1, 2].

Bepoaw e @THOCsTCS K poxy Camelus (Linnaeus, 1758), cocrosimemy u3 n1Byx BunoB: C. dromedarius,
JIipoMenap, W0 xHoTopObIit BepOmroa, 1 Bropoii Bug — C. bactrianus (Linnaeus), 0akTpraH, WX IBYTOPOBIi
BepOmoy. B Kazaxcrane pacnpoctpanensl 00a Buzna. CpaBHUTEIBHO HEJAABHO Y BepOIIIO/I0B OBLTH OMMCAHEI
BUPYCHI ceMeicTB Herpesviridae, Picornaviridae, Poxviridae, Flaviviridae u Rhabdoviridae [3—7]. Y HuX xe
OBLIH OTKPBITHI HOBBIE BUpYCHI renatuta E (HEV), koTopsie SBISIOTCS OMacHBIMU TS 3M0POBbS THofAeH [ 8].
YkazaHHbIE BBIIIE JaHHBIE O TMOSIBICHUH CPETU BEPOIIIO0B HOBBIX MTATOTCHOB U Cllabast H3y4eHHOCTh IaHHOTO
Bomnpoca B Kazaxcrane moOy iy aBTOPOB OMPEAETUTH COBPEMEHHOE COCTOSIHUE 110 BUPYCHBIM BO30Y IUTETISIM
B MECTHOH TIOI AN BepOITIOIOB.

Lenp mccrmemoBaHusl 3aKIIOYANach B BBISIBICHWH CHEKTPAa BUPYCHBIX TOMYJSAIUH, UPKYIAPYIOIINX
cpeau BepOmoaoB B KazaxcTaHe M MpeCcTaBiSIFOIINX OMACHOCTD JJIS 3I0pPOBbS YeJOBEKa M KHBOTHBIX, HX
MOJIEKYIISIPHO-T€HETHIECKHX HCCIIETOBAHMSIX.
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Mamepuanvl u MemoOsl ucciedosanus

Marepuaibl coOpaHbl BO BpeMs peryJIsIpHBIX BBIE3/I0B B PETHOHBI, I7I¢ B 3HAYUTEIILHOM KOJIMYECTBE CO-
Jepkatr BepOMonoB. B naHHO# cTaThe NMpHBEeNEHBI pe3yibTaThl MCCIEAOBAHUHA NPOO OT BEpOIIOIOB W3
Manrucrayckoii obiacTu.

HocoBslie 1 peKTanbHbIe CMBIBBI, @ TAKKE CBIBOPOTKH KPOBH MOJTYYEHBI OT BEPOIIO0B B COOTBETCTBUH C
npotokonamu MOb. CMbIBBI Opajiy ¢ HOMOLIBIO CTEPUIBHBIX BaTHBIX TAMIIOHOB M IIOMEILIANIN B peareHT DNA
Shield (Zymo Research, CIIIA). Cobpansl Bcero 90 mpo0 ot BepOto10B. CHIBOPOTKM KPOBH COOPaHBI €
UCIIOJIb30BaHUEM CUCTEM Vacutainer, KOTOPbIE B IIEJIAX COXPAHHOCTH XPaHWIH B )KUIKOM a3ote (—196 °C).

PHK BupycoB Beinenensl ¢ nomoibsio QlAampViral RNA Mini Kit (QiagenGmbH, Hilden I'epmanus)
o nporokoiy npousBoautens. Habop NEB Next Ultra Directional RNA Library Prep Kit for [llumina (NEB,
CIIA) npuMeHsuIcs: IPU KOHCTPYHUPOBaHUM OMOJIMOTEK COTIAaCHO MHCTPYKUUH Mpon3BoauTens. CeKBeHUPO-
BaHHUE OCYILECTBJICHO C UCMob30BanKueM npudopa [llumina MiSeq (CLLIA).

buonHdopmManmoHHbIi aHamu3 47151 COOPKH PUIOB B KOHTUTH C MOCIIEAYIONIeH aHHOTAIeH MpOBEICH Ha
BBICOKOITPOU3BOIUTEIIEHOM CEpBEpE ¢ ycTaHOBJIeHHOU nporpammoii Geneious Prime,(Biofattérs, Hosas 3e-
TaHausA).

Cepoiornyeckue UCCiIeI0BaHus Ha BOZMOXKHYIO IUPKYJIAuio aHnTuten K MERS, kopoHaBHpYCy npoBe-
JieHbl B uMMyHO(QepMeHTHOM aHanuze (MDA) ¢ ucnosnp3opanueM Habopa Camelanti-MERS“— S1 [gGELISA
Kit (Alpha Diagnostics) [9] coriacHO HHCTPYKIIMK IIPOM3BOIATEIIS.

Pe3yﬂbmambz uccne0o8anus

Coop 6uonpob om 6epba10006

Jiis uccnenoBanuii coOpaHbl MPOOBI OT BepOITI010B MaHRUCTAYCKOH 00JIaCTH C TIOMOIIBIO CTEPUIILHBIX
BaTHBIX TAMIIOHOB, KOTOPbIE ObLTH MOMELIEHHI BO ()J1akoHbBI co cHenuaiibioi cpenoit DNA Shield (Zymo Re-
search, CIIIA), mo3BossiOIIEH COXpaHITh HYKICHHOBbIC KHEAOTHINBUPYCOB MPHU KOMHATHOW TeMIIepaType.
Bcero ot 45 Bep6110110B 113 3TO# 0671aCTH COOpaHBI HOGOTIQTOYHBIE, PCKTATHHBIC CMBIBHI, & TAKKE CHIBOPOTKA
KpoBH. B nanpHelem, mpoOsl 13 CMBIBOB ObLTH 0O0BEAWHEHBE B ITYJIBI TIO BO3PACTY IS MOCTIENYIOIIETO ce-
KBEHUpOBaHUs. 15 uccae10BaHus CHIBOPOTKY KPOBU 0OPA3LbI ObUIN pa3BeCHBI ClIEHUATEHBIMHU PeareHTaMu
B coctaBe DA Habopos.

lloozomoska cobpannbix Mamepuanos Os MemazeHOMHO20 CEeK8EHUPOBANUS BUPYCO8

Ha6op NEB Next Ultra RNA Library PrepKit for Illumina (NEB, CIIIA) ucnonp30BaH 1Jis CEKBEHUPO-
BaHUS BHPOMA PECIUPATOPHOTO M KEITYAOTHOmKHIIIEYHOTO TPAKTOB BEpOIIOAOB: B KaUeCTBE MATPHUIIBI HC-
nonb3oBanu PHK, ouniennyio ¢ noMompiHykieas ot pubocomanbubix PHK (Ambion, CIIIA), nzmepsum
€e IIepBOHAYAIBHYI0 KOHUEHTpaio. W3 mnonmyueHHor PHK  cuHTe3upoBain  KOMIUIEMEHTApHYIO
neyxnenodeunyto JJHK. ®parmentanuio THK no pasmepor okomo 450—500 11.0. IpoBOAMIN C IPUMEHESHHUEM
(hepMeHTaTHBHOTO MeToJa, HEmoab3ys Habop Fragmentase (NEB, CIIA). K ganusim ¢parmentam k JTHK
3aTeM MPUKPEIUIUIA MOJIGKY Ay aIlgHNHA U B MOCIEAYIONIeM JTUTHPOBaU afantepsl. [IpoayKThl ounIIamy u
amromudunpoaiy B TP st co3manms OnOIroTekn U ajiee onpeaessuIi KOHIIEHTpany Ha mpudope Qubit
2.0. lmuapl OMbIHMOTEK FECIenoBany Ha mpubope Bioanalyzer 2100 (Agilent Technologies, ['epmanus), u oHn
coctaBmwin 400—600 HYKICOTHIOB, YTO COOTBETCTBOBAIO TPEOOBAHUIM JJIsl 3aTPY3KH B MIPOTOUHYIO SUCHKY
MiSeq Reagent Kity.3.

Buoungopyayuonnviii ananuz pesynvmamos mMacco8ozo NApanlebHO20 CeK8EHUPOBAHUSL ¢ NOMOUBIO
cneyuanuzuposantozo npoepamMmHo20 obecneyeHus

[Tomy4uenHbie CHKBEHCH OBLUTH 00pabOTaHBI B CIICITHAIM3UPOBAHHON KOMIIBIOTEpHOU mporpamme Gene-
iousPrime 2021. Bein npoBeier BLAST-nonck roMONIOTHYHBIX TOCIEIOBATEIBLHOCTEN B Mex IyHapoIHON
0aze manHbBIX «['eHOank». /[aHHBIE OBLIM BHIPABHEHBI B PEKMME OHJIANH C HEpe3epBUPOBAHHBIMU M BHPYC-
HBIMH CIIPaBOYHBIMH 0Oazamu maHHBIX GenBank ¢ mcmomp3oBanmeM BLASTx m BLASTn. CoBnamenus
BLAST 06bLnu ompeienieHbl Kak 3HaunMbIe, eciiv 3HaueHune E cocrapnsuio 10e-5. KonTuru Gakrepuii 1 syka-
pUOT OBLTH UCKJIFOUEHBI U3 MTOKMCKA, 3 BUPYCOIOIOOHBIC IMOCIIC0BATEIBHOCTH ObLTH MOIBEPTHYTHI AaIbHEH-
meMy aHalu3y.

Kak moka3aHo B Ta0JinIle, KOHTHTH BUPYCOB IMO3BOHOYHBIX COCTABJISIFOT HAMOOJBIIYIO TOMYJISIIUI0 BH-
PYCOB B BUPOME U3 BCEX UCCIICIOBAHHBIX TTPOO U MOTYT OBITh KiIaccH(PHUIIMPOBaHbl HA 3 GobIIMX poaa: Pes-
tivirus, Circovirus u Hepevirus.
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Tabnuma

BLAST-noucK HyK/JI€OTHIHBIX MOC/1€10BaTeIbHOCTEH KOHTUIOB OT YaeK U Kpauek B ['en0anke

Bug CoBnanenne B | KomuaectBo | [muua | % wpentwd- | [lokpertme |Bit-Score | E-Value | Crenens
BepOIIo1a T'enGanke KOHTHUI'OB HOCTH C KOH- | 3ampoca CXOJZICTBA
TUIOM
- - = 5
Jpowazep | Ovine_viraldi-i -y, 142 89.4 % 47.18% | 180.245 | 3.81¢-43 |583 %
arrhea virus
Hpomaznep Circovirus- o o 68.3 %
like NI2007-3 >10 127 94.5 % 42.19 % 196.865 | 3.78¢-48
— — 5
Jlpomanep | Hepatitis_E_vi 3 119 80.3 % 39.67% | 159.932 | 4.94¢-37 [032 7

rus

Kak BHOHO M3 AaHHBIX TaONMMLbI, B pe3yjbTaTe HMCCIeAOoBaHMA BHpoMa BepOmonoB TypkecTaHckoi
oOmact OOHapy>KeHbl HYKJICOTHUIHBIC IIOCJICAOBATEIbHOCTH TI'E€HOMOB BHUPYCQB PA3HBIXy, CEMEUCTB,
XapaKTepHBIX HE TOJIBKO ATt BepOirosia, HO U A1 yenoBeka. OcOOCHHO aKTyallbHO OOHAPYKEHUE BUpYca, Ha
65 % cxomHoro c Bupycom renatuta E genoBeka. OnpeneneHo, 4To B COCTaBe BUPOMaEO CPEIHNM HPOLIEHTOM
BEPOATHOCTH IPUCYTCTBYIOT FE€PIIECBUPYCHI B BUJIE BUPYCA JUAPEN KOPOB, a TAKKE UPROBHPYCHI.

Ceponozuueckue uccnedosanus
CoOpanHble 0T BepOII0J0B CHIBOPOTKH OBLIIM MPOBEPEHBI HA HalnunesaHTHEea K Bupycy BBPC, BbI3bI-
BacMOI'0 KOPOHABUPYCOM, 110 HUM I10JIyYEHbl OTPHLIATENbHbBIC PE3YIIbTATHI.

Obcyoicoenue pe3yibmamos

Kak Obl10 yKa3aHO paHee, H3yUeHUE BEepOIIIOA0B, KaK OAHORQ U3 BAKHBIX MHCTPYMEHTOB B LIeNH Iepe-
JTa9X BUPYCOB JTIMKOTO MPOUCXOKICHHUS K 4eJIOBEKY, HA4aIOCK CPaBHUTEIFHO HETABHO C OTKPHITHEM KOPOHA-
Bupyca bBPC, BeI3BaBIICro 3HAUNTEIHHYIO CMEPTHOCTD, CP@IH JTFOHECH [1].

B Manrucrayckoii oonactu Kazaxcrana, rpannyanieid ¢ TypKMEHHCTAaHOM, HMEIOIINM BBIXOJ] HA CTPaHBI
bmmwxaero BocTroka u ApaBHIICKOTO TOTyOCTPOBa; MMEETCS ITOT0JIOBEE BepOIIIOIoB, cocTapiisromiee 47 000
TOJIOB, YTO MOXKET CO/EP)KaTh OMpEIeNICHHYI0 OMAaCHOCTh/ITPOHUKHOBEHHS BHpPYCa HAa TEPPUTOPHUIO HAIISH
pecnyOnauKy. DMU300THYECKOE COCToAHUE 110 KopoHaBupycy BBPC B mecTHOM momynsuuu IpoMenapoB He-
n3BeCTHO. B AnmatnHcKol 001acT conepKUTES TOroyioBbe BepOIron0B 0kosio 7800 royioB, yacTk KOTOPBIX
3aBe3eHa U3-3a pyOerka, 4To CO3/1aeT PUCKH paeHpocTpaneHns Bo30yautens. B Kazaxcrane npeBamupyroT 6ak-
TpUaHBl — BUJ, KOTOPBIN Majio u3y4deH B OTHomeHnn Bupyca BBPC, ocobennocTr Tedenus 00ne3H y 3TOro
BUJIa TaKkKe Hen3BeCTHBIL. CeposriiaeMUOTIOTHYECKIE HCCIIeT0OBaHts BepOIIto10B B ErumnTe BBISIBUIN BEICOKYIO
pacmpocTpaHeHHOCTh aHTHTeN K MER S KOpoHaBHpyCy ¢ UCITOIB30BAaHUEM METOIOB MUKPOHEUTpaTHU3allui 1
meritpanm3aruu [10]. Panee 872015 r. 8 Kazaxcrane ObUTH TTPOBEICHEI CEPOJIOTHIECKUE UCCIICOBAHUS BEP-
ommotoB Ha kopoHasupyc MERS—CoV, u antutena k JanHOMY 3a00JIeBaHUIO He ObUTH 00HapyskeHsl [11]. K
COXaJICHHIO, B YKa3aHHOM MCCICROBaHUH HE ObIIIM OXBadeHBI IPUKACTIMHCKIE AThIpaycKas 1 MaHTucTaycKas
o0jacTu, TAe cocpen@TOYeHO MOT0JI0OBRE BepOITI0I0B, TOTEHIIMATHFHO NMeIoIee OTHOIIeHne K bimxaemy Bo-
cTOKY yepe3 TypKMeHHETaH!

B pami&ax namHoN CTaThH NPOBEICHBI CEPOIOTHUECKIE UCCIISIOBAHUS B pPaHee HE UCCIIEAOBAHHBIX MIPH-
Kacnuiiekux obmaeTsiX KazaxcraHa. Bo Bcex mcciieioBaHHbBIX ChIBOpOTKax aHTuTena kK MERS koponaBupycy
He 00HapYKEHBI, ITO CBUJIETEIHCTBYET 00 OTCYTCTBUH €r0 B MECTHO MOMYJISIIIMH WX O TPOUCIIIECTBUH 3HA-
YHUTENBHOTO HPOMEXyTKa BPEMEHH, B CITydae LUPKYJSALUN BUpyca paHee.

B X01e MOHUTOPHWHTOBBIX HUCCIIEIOBAHUN B MUPE OBLIT OTKPBIT HOBBIN B KOPOHABHUPYCOB, Ha3BaHHBII
BepOMOkpM  KopoHaBupycoM DcCoV UAE-HKU23, naiinennsit y npomemapoB bmmkaero Boctoka
[Ommbka! 3akaaaka He onpeaesieHa.], UTO yYKa3blBaeT HA BO3MOXKHOCTh LIMPKYJISIIIUU HOBBIX paHee Heu3-
BECTHBIX KOPOHaBUPYCOB, B TOM YHCJIE U CpeAM Ka3axCTaHCKUX BepOIIto7oB. B HacTosleM uccienoBaHuU
HOBBIE IIITAMMBI BEPOITIOKBIX KOPOHABHPYCOB HAMH HE OOHAPYKEHBI.

[Mpomomxkaromirecs: ccaeI0BaHUs BUpoMa BepOItooB Ha bimxaeM BocToke 0OHapy KU 3HAYNTEIb-
HOE KOJIMYECTBO U HIMPOKOE pazHooOpa3ue KOHTUToB ceMmelcTB Circoviridae n Picobirnaviridae [12]. Boino
OTIpEeIeNIeHO, YTO TOCIIeN0BATEIFHOCTH HEKOTOPHIX KOHTHUTOB OBLITH CXOMHBI C OOKaBUPYCOM HYeJIOBEKa, 4TO
CBUETENBCTBYET O HEOOXOJMMOCTH MAIbHEHIINX, 0ojee TIyOOKUX MCCIETOBAHUHA IS BBIABICHUS CBSI3U
MeX 1y OOKaBHpyCaMH YeJIOBeKa M )KUBOTHBIX. B HacTosIIel cTaThbe onucaH ciiydyaid BEISIBICHHSI IMPKOBHUPYCa
y BepOmto10B MaHTHCTayCKOI 00J1aCTH, YTO ONpeAesieT He0OX0AMMOCTh 0oJiee JeTaTFHOTO aHAIN3a TeHOMa
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Y BHPYCOJIOTHUECKUX CBOWCTB, B LEJSAX OMPENEICHUs MOTEHIMAala BO30YAUTENs /AJIs YeIOBEKa B BHIY €r0
HEU3YYEeHHOCTH.

Oco06oro BHUMaHUsI 3acIy’KMBaeT BUpYC renatuta E, KoTopblil paHee HE BBIABISLICS y BepOmonos [13].
I'ematut E, nprnoGpeTeHHBIHN YeI0BEKOM OT KUBOTHBIX, SBJSETCS BaXKHON MPUYUHON XPOHUYECKOTO TeTaTUTa
y TAIMEeHTOB C OCNA0JIEeHHBIM UMMYHHTETOM. 3a00JIeBaHNE XOTh U OTHOCHUTCS K CAMOOTPAHUYHBAOIINMCS
rH(pEKIHUIM, HO cpear WHPUIMPOBAHHBIX OCpEMEHHBIX HAOMIOAA0TCS BBHICOKHE TOKAa3aTeld CMEPTHOCTH.
HEV7 nu HEV8 Obutn HenaBHO uAeHTU(UIMPOBAHBI Y JPOMEIapoB U OaKTPHAaHOB, cooTBeTcTBeHHO. HEV7
ABJISIETCS TMPEACTABUTEIEM HOBOI'O T€HOTHIIA, KOTOPBIM MMEeT BaKHOE 3HAYCHHE IS 3I0POBbS HACEJEHHS.
B pamkax maHHOTO HicCieTOBaHsI BBIABICHBI HYKJICOTHIHEIE TIOCIEI0BATEILHOCTH, CXOTHBIE C BBICOKUM TIPO-
[IEHTOM HJICHTHYHOCTHU C TAKOBBIMHU BUpYyca rematuta E. Pe3ynbraTel yKka3pIBalOT Ha BAXKHOCTH JTaTbHEHIITNX
MOHHUTOPUHTOBBIX HCCIEAOBAaHUI 3a LUPKYJSALUEH 3TOTO BHpyca, C IEJNbI0 OIEHKH €ro 3MHIAEMHUYEeCKOro
pHCKa /ISl HaceIeHHsI PeTHOHA.

UccnenoBanus u craructuka BO3 nokazanu, yto Bupyc renatuta E y yenoBeka siBUICS OPUYUHOMN BO3-
HUKHOBEHHMS 3,3 MIJIJIHOHOB CITy4aeB C CUMIITOMaMH OCTPOTO TelaTuTa BO BCEM MHUpE, & B, AGKOTOPHIX peru-
OHaxX MHUpa Mo 3ab0JeBaeMOCTH TpeB3oImen O6osee pacnpocTpaHéHHBIN Tenmatut A [14].<CienyeT 0TMETUTS,
YTO poJb renatuta E B MHPEKIIMOHHOW MaTOIOTHH cpear OepeMeHHBIX KeHIUH B Ka3axcTaue)coBepuieHHO
He u3ydeHa. Ha ocHOBaHMM IPHUBEEHHBIX JaHHBIX MOYKHO MPEIIONIOKUTE, YTO OAKTPHUAHBI)00IIBIIIE pacpo-
cTpaHeHHble B Kazaxcrane, Takxke MOTYT OBITh pe3epByapamMu HEV. UToObl p@BEPHTH ITH MTPEITOI0KEHHS
U YIy4LIUTh Haile noHuMaHue snuaemuonorud HEV y BepOmonoB, HeoOXOauMb®AanbHEHIINE MOJIEKY-
JSIPHO-3MUAEMHOJIOT NYECKHE UCCIIEJOBAHHS.

Takum 00pa3oM, Hccie0BaHHs MOCIICTHIX JIET TTOKA3bIBAOT, YTQ BEPOITIOMBI MMEIOT rOpa3io OoJbliee
3HAYEHHUE B 3MUJEMHOJIOTHH, YEM CUMTAIIOCH paHee, U BaXKHOU 3aJaueH\IBNseTCs BBIIBUTH COBPEMEHHOE CO-
CTOSIHHE BUPYCHBIX IMOMYJSIHUNA y BepOIOA0OB C MCIOIb30BAHNEM HQCAETHUX AOCTHXEHUH MOJEKYISPHON
OHMOJIOTHH M MAacCOBOTO TApaJUIeIbHOTO CEKBEeHHpOBaHWA. [IOCK@JIbKY 3TH JKMBOTHBIE TECHO CBS3aHBI C
JIOABMH, 3HAHKE O Pa3HOOOPA3UH BUPYCOB, IUPKYIUPYIOIIAX CPEINHUX, BXKHO JJIS MOHUMAaHUS UX POJIH B
MIOSIBJICHUN HOBBIX BBI30BOB 3/JpaBoOXpaHeHnIo Ka3axctaHa yMupa’B LIETIOM.

B nanpHeiieM miaHupyeTCst M3Y4YHUTh TOJTHBIE T€HOMBI BBIIEIEHHBIX BUPYCOB, IPOBECTH UX JI€TANbHbIC
TeHeTHYEeCKHE UCCIIEeIOBaHNA. Pe3ynbTaThl MPOAOIBRAIOINXES CEPOIOTUYECKUX UCCIIE0OBAHUI TO3BOJIAT I10-
JyYUTh COBPEMEHHBIE JJaHHBIE O HAJTMYMU aHTUTEN K KepoHaBupycy BBPC u ero Bo3M0o>kHOH UPKYIALNN B
MOT0JIOBbE BepOIII0I0B B ApYyrux pernonax Kaaxcrana.

Bupyc BBPC Bce eme octaercst akTyalbHbIM B MHUPE U ITOTEHITHATHPHO MOXKET CUHUTATHCS BO3BPATHOM
nH(peknuen. M3yueHne 0coOCHHOCTEHgaBOIIOTMYM KOPOHABUPYCOB BEpOIIO0B, pa3paboTka METOIO0B KOH-
Tposii Haja 3a00JeBaeMOCTHIO W, aHANlU3 MPHPOJHBIX PE3EPBYapOB BO3OYAMTEINS SIBISIIOTCS BaXXHEUIIMMHU
HaIlpaBJICHUSMU UCCIEAOBAHUNA CJACTIONB30BaHNEM KOMILUIEKCA 3MUIEMHUOIOTHYECKUX, BUPYCOJOTHYECKUX U
MOJIEKYJIIPHO-TEHETUYECKUX METO0B:

3axnouenue

OcHOBHOH Hay4YHBII BOHPOC — BO3MOKHOCTh HUPKYJISIMN B MOMYJISIHUAX BepOII0I0B, BUPYCOB, IIOTEH-
[MATBHO OTIACHBIX JJIS 3TOPOBBS YeNIOBEKa, Kak 3To mpomsonuio B 2012 r., korma ObUT BRIABIEH OIMKHEBO-
CTOYHBIN KOpOHaBUpyc yuenoseka. [Ipensiaymme nccneqosanust MERS obHapy:xuim, 4To BepOIIOIb! SBIIS-
10TCA BaykHbIM 3BEHOM, B TIepeiaue KOPOHABHpYca YeJIOBEKy. B CBSA3M ¢ 3TUM HcCcleI0BaHUE BUPYCHBIX MeTa-
reHOMOB BepOIMIOAOB B pernone, 0nmm3koMy kK bmmxaemy BocToky, siBIsieTcst BaXKHOM 3a1a4ueii Hay4HOTo 1o-
rcka. MeTareHOMHOE MCCIIeZIOBaHNE TIO3BOJIHUT BEIIBUTH HE TOJIFKO KOPOHABHPYCHI, HO M MPOU3BECTH aHAIIN3
JPYTHX W HEHU3BECTHBIX BUPYCHBIX MH()EKIIHIA, BAXKHBIX KaK JIJIS CEITLCKOTO XO3SIMCTBA, TaK U JIJIS 3I0POBbS
yesioBeveckoi nomyanrui. OCHOBHAs MPUMEHsAEeMas CTPATEr sl — MacCOBOE MapajlieIbHOE CEeKBEHUPOBaHHE,
KOTOPOE TTO3BOJISIET BEISIBUTH B 00pasiax HyKJIEHHOBBIC KUCIOTHI BceX oprann3zMoB, ysu PHK/JITHK mpucyt-
CTBYIOT B HCCIIeIyeMoii mpo0e, BKITIOYast BUPYCH U OakTepuu. [ TaBHOE MPEMMYIIECTBO METO/Ia — B BBISIBIIC-
HUM HEKYJIbTHUBUPYEMBIX U HEU3BECTHBIX OPraHU3MOB, KOTOPBIC HEBO3MOXKHO BBISIBUTH TPAJAUIIUOHHBIMHA Me-
TOJIaMH.

Paboma svinonnena 6 pavxax epanma Ne AP08855617 « Memaeenommuwiti MOHUmMoOpuHe 6030youmerneti
BUPYCHBIX U Dakmepuanvbuslx utnpexyuil 6eponiodos Kazaxcmanay Munucmepcmea obpasosanus u nayku Pec-
nybauxku Kasaxcmar.
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K.©. Kapamenaun, A.W. Keinbipmanos, E.f. Xan, O.b. Ceiinanuna, E. T. KaceimOexoB

Anam JeHcayJbIFbIHA KayinTi 00a1ybl MyMKiH Ka3akcran
TyleJepiHiH 300H03bIK MH(eKIHUJIAPbIH i31ey

OJeMIIiK 3epTTeyliep 300H03/1bI HHPEKIHSIAP IbIH TapalyblH OaKbUIay AbIH MaHBI3IbUILIFBIH KopceTe 1i. COHFEI
XKBUIIApHI TyHele jKaHa, OHBIH 1IIiHIe BIKTHMAJI TaHJEMISIIBIK KOPOHABUPYCTHIH IITaMIaphl aHBIKTAJIABL, OYIT
OCBI JKaHYapAbIH BUPYCTHIK HOMYJISIASCHIHBIH JKaFAaibiH OaKpulayAbl KaXeT eTeii. 3epTTey IiH MaKcaTbl —
Kazakcranma Tyienep apachlHOa aifHaNbIMZAArbl XKSQHE aaM MEH jKaHyapJlap/blH JAeHCAyJBIFbIHA Kayill
TOHJIPETIH BUPYCTHIK KOHE OaKTEPUSUIBIK MOMYJIILMAIAP/ABIH CIEKTPiH aHBIKTAY, OJAp/BbIH MOJICKYJIAIbIK—
IEHETUKAJBIK 3epTTeysepi. BHPYCONOrHANbIK JKOHE MOJICKYJIIbIK—TEHETHKAIBIK OIiCTep KOJIaHBUIFaH:
TYHeeH cblHaManap ajly, oJlapJiaH HyKJICHH KbILIKbUIAAPBIH O6Iil aiy, xKarmnai napajuiesb/i CeKBeH ey YIIiH
KiTanxaHanap AallbIHAAY, aJbIHFAH MAJIIMETTepre OMOMH(OPMATHKAIIBIK TaJIIAY JKOHE CEPOTOTHUSIIBIK TECTTED.
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JKanmaii napaienb/i CeKBeHICY HOTIKECIHIE 3 YIIKEeH TYBICTHIKKA )KAaTaThIH BUPYCTHIK OOIIIKTEp aHBIKTAJIIBL:
MIECTUBHUPYC, HUPKOBHUPYC KOHE remeBupyc. E remaTutiHiH BHpPYCBhIHAa yKcac KbICKa Ti30€KTepAiH TaObLIyBI
epeKIe KbI3bIFYIIBUIBIK TYABIPAbL, OYJI OCHI OAaFbITTa OJIaH opi TePeH 3epTTeyNepal KaKeT eTei. MaHFbICTay
OOJIBICBIHBIH TYIeNepiHe XKYPri3iireH cepoaorusuislk 3eprreyiepae Tasy IbFbic pecnupaTopIIbIK CHHIPOMBI
BupyceiHa (MERS-CoV) antunenenep ansikranmast. by watmxe MERS-CoV Bupyceinbiz bateic Kasakcran
Ty#enepiHiH aifHaIBIMBIH/A JKOK CKCHIH HeMmece aifHanbiMaa 0oJica KeIl YakKbIT ©TKeHiH kepcererdi. Tasy
[IbIFpICKa JKaKBIH aiiMaKTarbl TYHENepAiH BUPYCTBHIK METareHOMIAPBIH 3epPTTeY FBUIBIMU 3epTTEyJepIiH
MaHBI3IbI MiHIETI OOJBIN TaObITanbl. MeTareHOMUKAJBIK 3epTTey TeK KOPOHABUPYCTHI FaHA eMeC, COHBIMCH
KaTap aybUl INApyallbUIBIFBl YINIH €, XaJbIKTHIH ICHCAYJIBIFBl YIIH e MaHbI3IBl Oacka jkoHe Oenrici3
BUPYCTHIK HH(EKIMIIapAbl aHBIKTaH L.

Kinm ce30ep: Tylie, MeIUIHA, TEMAaTHT, MUKPOOHMOTAHBIH BUPYCTHIK KOMIIOHEHTI, ayBUIIBIK IEHCAYJIBIK
CaKTay, CEKBEHUPJIEY, MOHUTOPUHT .

K.O. Karamendin, A.l. Kydyrmanov, E.Ya. Khan, A.B. Seidalina, Y.T. Kasymbgkov

Search for zoonotic camel infections posing a potential
human health threat in Kazakhstan

Worldwide studies have shown the importance of controlling the spread of zoonotic infectiefis. Tnjtecent years,
new pandemic strains of coronaviruses in camels have been identified, which necessitates regular monitoring
of the state of viral populations of this animal. The research scope is to identify, thejspectrum of viral and
bacterial populations circulating in camels in Kazakhstan posing threat to hurdan and animal health, their mo-
lecular genetic studies. Virological and molecular-genetic methods were usedt taking biological samples from
camels, extracting nucleic acids from them, obtaining libraries for massive parallelssequencing, bioinformatic
analysis of the data obtained and serological tests. Massive parallel sequencing revealed the viral contigs clas-
sified into 3 large genera: Pestivirus, Circovirus, and Hepevirus. Ofparticulat interest is the discovery of short
sequences similar to those of the hepatitis E virus, which requitesifurthendeeper studies in this direction. Sero-
logical studies of camels from the Mangystau region did nottevealiantibodies to the Middle East respiratory
syndrome virus (MERS-CoV), which shows their absenge in‘agtive circulation or much time has been passed
since their possible presence in camels. The study of viralimetagenomes of camels in the region close to the
Middle East is an important task of scientific research. A metagenomic study will allow to detect not only
coronaviruses, but also to analyze other and unknown viraldnfections that are important both for agriculture
and for the health of the human population.

Keywords: camel, medicine, hepatitis, viromej gural healthcare, sequencing, monitoring.
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