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Annomayusn. C 1eNbl0 N3yUSHHS BIUSHIS TEMIICPATYPBI OKPYKAIOIIEH cpebl Ha MPOAYKTHBHBIC
Ka4decTBa M DJIEMCHTHBIN CTaTyc OBIYKOB u€pHO-EcTpoit mopoas! B ycimopusx CIIK komxo3 "KpacHorop-
ckuii" OpeHOyprckoit 00macTu MpoBeIEH HAyYHO-X03IUCTBEHHBIN OMBIT. /{715t 3TOTO OBITIO ChOpMHUPOBAHO
2 rpynmnsl: [ (n=20) — BecenHero ce3ona poxaeaus (Mapt), I (n=20) — netrero (wroHb). [IpogomkuTen-
HOCTB 3KcnepuMenTa coctasisuia 90 cytok. TemnepaTypa okpyskaromieit cpensl ajs | rpynmsl B cpegHeM
coctaBisiia B faeBHOoe Bpems +13,1 °C, B Hounoe — +6,3 °C, mist I rpynmst — B tHeBHOE Bpems +28,3 °C,
B HoyHoe — 22,1 °C. Onenka BIHMSHHS CE30HA I'Oa Ha IMPOJYKTHUBHbBIE KadecTBa MOKa3ajia, YTO OBIYKH
II rpynmnsl yeTynaau cBoMM cBepcTHHKaM M3 I o >kuBoit Macce B Bo3pacte 1 mec. Ha 2,7 %, 2 mec. — 5,3 %,
3 mec. — 6,0 %; cpeaHecyTouHbIM mpupocTaM B Bozpacte 0-1 mec. — Ha 7,5 %, 1-2 mec. — 12,4 %, 2-3 mec. —
8,5 %. OreHka aKTUBHOCTH CHCTEMbI aHTHOKCUIAHTHOW 3alllUThI MMOKAa3aJia CHIDKEHHE B JICTHUH MTEPHOJ
ypoBHA katanaszsl Ha 17,6 %, COJl — Ha 11,0 % u noBwIlIeHHe MaJOHOBOTO auanbaeruaa va 115,4 % mo
CpPaBHEHHUIO C BECCHHUM. BBICOKHE TeMmmepaTrypbl B JCTHHI MEpPHOA MOBIHUSUIA HA DIIEMEHTHBIA CTATyC
ObrukoB. Tak, B Bosioce ObrukoB I rpymmer ObutH Bhiie KoHNeHTpanuu Hg, V, Cr, Pb, As u Hike Mg, P,
K, Ca, Sr, Na, B, Mn, I o cpaBaenuto ¢ 1. Takum o0pazoM, TemrepaTypa OKpyKaroIlel cpelibl OKa3bIBacT
BJIMSIHHE KaK Ha MPOAYKTUBHBIC Ka4eCcTBa, TaK M HA DJIEMEHTHBIN CTaTyC KUBOTHOTO, OIICHEHHEIH 110 KOH-
IEHTPAIMA XUMHUYECKUX JJIEMEHTOB B Bojoce. [lomyueHHbIE JaHHBIC CIICAYET YYUTHIBATH IPU COCTaBIIC-
HUH PAIIMOHOB KOPMJICHHUST MOJIOHSKA B JICTHUH [TEPHUOJ TO/A.

Knrouesvte cnoea: Obruku, 4épHO-TIECTpas MOPOIa, TEMIIEpaTypa OKPY Kalollel cpepl, dIEMEHT-
HBII CTaTycC, IPOIYKTUBHOCTD
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Abstract. In order to study the influence of ambient temperature on the productive qualities and
elemental status of Black Spotted bulls in the conditions of the Krasnogorsky collective farm of the
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Orenburg region, a scientific and economic experiment was conducted. For this purpose, 2 groups were
formed: I (n=20) — the spring season of birth (March), II (n=20) summer (June). The duration of the exper-
iment was 90 days. The ambient temperature for group I averaged +13.1°C during the daytime, +6.3°C at
night, +28.3°C during the daytime and +22.1°C at night for group II. An assessment of the impact of the
season on productive qualities showed that bulls of group II were inferior to their peers from group I in
terms of live weight at the age of 1 month — by 2.7%, 2 months — 5.3 %, 3 months — 6.0%, average daily
gains, at the age of 0-1 months — by 7.5%, 1-2 months — 12.4%, 2-3 months — 8.5%. Assessment of the
activity of the antioxidant system protection showed a decrease in catalase levels by 17.6% in summer,
SOD by 11.0%, and an increase in malondialdehyde by 115.4% compared to spring. High temperatures in
the summer affected the elemental status of the bulls. Thus, the concentrations of Hg, V, Cr, Pb, As in the
hair of group II gobies were higher and Mg, P, K, Ca, Sr, Na, B, Mn, I were lower compared to I. Thus,
the ambient temperature affects both the productive qualities and the elemental status an animal estimated
by the concentration of chemical elements in the hair. The data obtained should be taken into account
when compiling feeding rations for young animals in the summer period of the year.
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Beenenme.

Ha xommuectBo motpebnenns kopMa u 3 (EKTHBHOCTh €ro HCIIOJIB30BAHUS BIHSIOT CE30HHBIC
KOJICOaHUsT TeMITepaTyphl okpyskatorierd cpeabl (Mujibi FDN et al., 2010). OnTuManbHO#M Temreparypoit
JUISL XOPOILIET0 CAMOYyBCTBUSI M MaKCUMAIILHOTO ITOTPe0IIeH ST KOPMa B3POCIIBIM KPYITHBIM POTaThIM CKO-
TOM, KOTOpasi CUATAETCs TEPMOHEUTPabHOM, sBIsAeTCs nuamnazoH oT +5 mo +25 °C (Nardone A et al.,
2010; Sammad A et al., 2020). Mi3meHeHrne TeMnepaTypsl BBIIIE 3THX 3HaUYCHHUH NMPOBOLUPYET TETIOBOH
CTpecc, BhI3bIBas pa3IMiHbIE TEPMOPETYIIATOPHBIE MEXaHH3MBbI, TIPOSBIISIONINECS B CHIDKEHHHU MoTpedie-
HUSI KOpMa, KOHBEPCUU HMHUTATEIbHBIX BEIIESCTB B MHUILEBYIO MPOIYKIHIO, U3MEHEHHH CKOPOCTH MeTabo-
TM3Ma, YBETUYECHUH MTOTEPh BOJABI C MCIIAPSHUEM UYepe3 YCHIICHHOE IBIXaHWEe M MOTOOTACICHNE, H3MEHe-
HUM KOHIIEHTPAILMK TOPMOHOB B KPOBH W Iepepacnpeneneann obmiero kpoBoroka (Ilomun [.E. n mp.,
2024; Curtis AK et al., 2017).

[Tpu Temnepatype okpy»Karoliei cpeasl B nuanazone +25...+27 °C npoucxoaaT He3HAYUTeIbHbIC
W3MEHEHHUS B TIOTPeOJICHUN KOpMa, TOTJa KaK MOBBIIICHHE TeMIiepaTypsl Boiime +30 °C mpuBOIUT K pe3-
KOMy ero cHikeHHro Ha 20-40 % u GoJee 110 CpaBHEHUIO ¢ KOPMJICHHEM B ONITUMAJIBHOM TeMIIEpaTypHOM
pexxume (Sanchez WK et al., 1994). TemnoBoii cTpecc HapyIraeT roMeocTa3 y KpyImHOIO poraToro CKora,
BBI3BIBAsl TEPMOPETYJITOPHBIE pPEaKIH, KOTOphle HAIlpaBiCHBl Ha TMOAJCpPXKAaHME TEIUIOBOro OajaHca,
MIPUBO/JIS K CHHKCHHIO PO ayKTUBHOCTH (Pposnos A.H. u np., 2023; Kim SH et al., 2022).

Coxparmienre moTpeOIeHUsT KOpMa SBISETCS 3alUTHON peakIueil opraHu3Ma B OTBET Ha BHICOKHE
TEeMITEpaTypbl OKpYJKaromleld cpebl, CHOCOOCTBYIONIEH CHIKEHHIO BBIICIEHUS Telula BhIpaOdaThIBaeMOM
pyO110BO#l depMeHTalel U MEeTa0OIU3MOM Tejla, HeOOXOMUMOH A MOAACPKaHUs TEIJIOBOro OanaHca
(MupomraukoBa M.C. u ApunxanoB A.E., 2021; Zhao S et al., 2019). 3a nporecchl TepMOPETYIIAIUN
MPOSIBJIICHUE aNIIeTUTa Y KUBOTHOTO OTBEUAET TUIOTATAMO-TUNO(U3apHAs CHCTeMa, KOTOpas B 3aBHCH-
MOCTH OT (paKTOPOB BHEIIHEW cpeabl perynupyer norpedienue kopma (McGuire MA et al., 1991; von
Borell E, 2000).

Bo3zeficTBre BRICOKMX W HU3KHX TEMIIEpaTyp OKpYXKaroliel cpeibl H3MEeHseT OTpeOHOCTH opra-
HU3Ma XUBOTHOTO B MUHEPANBHBIX BellecTBaxX. Tak, CHIDKEHIE TOTPEOIeHUsT KOpMa KOPOBaMHU Ha 031~
HHUX CpOKax OEpEeMEHHOCTH TPH BO3JCUCTBHU BBHICOKHX TEMIIEpaTyp MPUBOJUT K M3MEHEHHUIO DJIEMEHTHO-
ro cTaTyca He TOJbKO CaMUX KOPOB, HO M WX HOBOpOXAEHHBIX TeaaT (Kume S et al., 1998). Cokparnienue
noTpeOIeHUsT KOpMa BIMSET HA MUIIEBAPUTEIBHYIO (YHKIHIO, @ TAKKE Ha KOJMYECTBO MOCTYNHUBIIHNX C
palMoOHOM MHHEpAJIOB, M €CJIM UX KOHILEHTPAIMs B palliOHEe HE YBEIMYHBACTCS, TO 5TO HEU30EKHO NpH-
BOJIUT K MX JepuuuTy. B HacrosIiee BpeMs palioHbl KOPMJIEHHUS KPYITHOTO POraToro CKOTa He yYUTHI-
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BAaIOT BO3JelicTBHE (PaKTOPOB BHEIIHEW Cpelbl Ha OPraHW3M XHBOTHOTO, HEeT TU(QEpeHIIMPOBKU B I1O-
TpeOHOCTH OpraHM3Ma B MHHEPAJIBHBIX BEIIECTBAX B 3aBUCHMOCTH OT TEMIIEPATypHOTO M APYTUX (PaKTO-
poB BHemHeH cpensl. 11o 3Toit mpuunHe BO3HHUKAET ASPUIUT OTACTBHBIX XUMHUECKUX AJIEMEHTOB, CIIO-
COOHBIX MOJ/IEPXKATh OPTaHU3M >KUBOTHOTO B YCIOBHAX HEOIArompHATHBIX (DaKTOPOB OKpY’KaromeH cpe-
Jbl. B cBs3M ¢ 3TMM HaMM NPOBEJEHO KOMILJIEKCHOE HCCIIEOBAHUE IO OLIEHKE BIUSHUS TEMIIEpPaTyphbl
OKpY’Karolleil cpebl Ha IPOAYKTHUBHBIE KAYECTBA U AJIEMEHTHBIM CTaTyC KpPyIIHOI'O POraToro CKOTa.

IIe.]'lL HCCJICT0BaHUSA.
OHeHKa BJIMAHHWA CE30HA roja rnojay4dCeHusd TCJIAT Ha UX Ha 3JIEMEHTHBIN CTaTyC U NPOAYKTHUBHBIC
KadycCTBa.

MaTtepuaJjbl M METOABI HCCJIEI0BAHNS.

O0bekT uccaeqoBanus. beruky 4€pHO-NIECTPON MOPOIBL.

OO6cny>KuBaHHE KUBOTHBIX M SKCICPUMEHTAJIBHBIC HCCICTOBAHUS OBLIM BBHIIIOJHEHBI B COOTBET-
CTBHH C MHCTPYKIMSMHU U PEKOMEHAALMSMH HOPMATHUBHBIX aKTOB: MoaenbHBIN 3akoH MexmapiaMeHT-
ckoit Accambiien rocynapctB-ydacTHHKOB ConpyskectBa Hesasucumeix ['ocymapers "OO6 obpamennn c
*UBOTHBIMU", cT. 20 (mocraHoBieHue MA rocynaapctB-ydactHukoB CHIT Ne 29-17 ot 31.10.2007
T.), IpOTOKOJbI JKeHeBCKOW KOHBEHIIMKM W TPHHIIMITEI HaJJIeKalel JrabopaTopHoit npaktuku (Harwo-
HanbHBINA cTanaapt Poccuiickoit ®eneparu 'OCT P 53434-2009), PykoBojacTBo 1o paborte ¢ jmadopa-
topHbIMU XHUBOTHBIMHU (http://fncbst.ru/?page id=3553). Ilpu mpoBeneHNM HCCleTOBaHUI OBUIM Tpen-
MPUHATHL MEPBI [T 00eCTeueH sl MUHUMYMa CTPaJIaHUil )KUBOTHBIX M YMCHBIICHHS KOJIMYECTBA UCCIIEe-
IyEeMBIX OIIBITHBIX 00pa3uoB. Bece mporeaypsl Hall )KUBOTHHIMH OBLTH BBIIIOIHEHBI B COOTBETCTBHU C TIpa-
Bmwiamu Komurera no stuke xxuBoTHbix @HI[ BCT PAH.

Cxema s3kcnepumenTa. Mccnenosanus nposeneHsl B ycnosusix CIIK konxo3 "Kpacnoropckuit”
OpeHOyprckoii 06acTu Ha 2-X rpymmnax ObMKOB YE€pHO-ECTpoit moponsl: I (n=20) — BeCeHHET0 ce30Ha
poxnenus (maprt), II (n=20) — netHero (uroHb). [IpOIOIKUTENBHOCTh IKCIIEpUMEHTa cocTaBisia 90 cy-
Tok. TemnepaTypa okpykaroweil cpensl 1uist I rpynmel B cpeiHeM cocTasisia B JHeBHOE BpeMs +13,1 °C,
B HouHOe — 16,3 °C, mus Il rpynmsl — B gHeBHOE Bpems +28,3 °C, B HouHoe — +22,1 °C.

Kopmnienne u conepxanue ObUTM aHATOTUYHBIMU JUIS ONBITHBIX Ipymnil. Bee pammoHbl KOpMITEHUS
COOTBETCTBOBAJIM PEKOMEHIYEMbIM HOPMaM JUIS JAHHOM MOJIOBO3PACTHOM TPYIIIHI, dKHUBOTO Beca, MPOILYK-
TUBHOCTHU U COCTOSUIA M3 MOJIOKA, CE€Ha, CCHaka M KoMOukopma. CoaepKaHue >KUBOTHBIX: TEJIATA HAXOIH-
JUCh B MHIUBUIYATBHBIX KJIETKAX MEPBbIC 2 HEJCNTU KH3HU, N0 MCTCUCHUH KOTOPBIX TEPEBOIWINCH Ha
IPYIIIOBOE COACPIKAHUE.

[IpomykxTrBHBIE KadecTBa OBIYKOB OICHUBAIHM MO AWHAMHUKE JKHBONH MAacChl MyTEM €KEMECSIHBIX
MHIUBHUY TbHBIX B3BEIIMBAHUM, C JaTbHEHIINM PacuéToM aOCOMIOTHOTO U CPEIHECYTOUHOTO IIPHPOCTOB.

715 OIleHKH aHTHOKCHAAHTHOTO CTaTyca W MEPEKUCHOTO OKHCICHUS JIMIHAAOB Ha OCHOBAaHHUU H3Y-
YEHUs! yPOBHSI KaTaJla3bl, CYIEPOKCUIIUCMYTa3bl 1 MAJIOHOBOTO THAIBICTHAA HAMU OBbLI IPOU3BEIEH 0TOOD
po0 KPOBH U3 XBOCTOBOW BEHEI yTPOM 10 KOPMIICHHS M TOCHHSI B BAKYYMHBIE IIPOOHPKHU.

B xoHIe oneHmBaeMoro neproaa ObUT MPOM3BeNEH 0TOOP BOJOC ¢ BEpXHEH 4acTH XOJIKH, MAIINH-
KOH JIJ1s1 CTPMXKKH JKMBOTHBIX. DJIeMeHTHBIN aHanu3 Bosioc (Na, Mg, P, K, Ca, Mn, Co, Cu, Cr, Fe, Zn, Se,
B, Ni, Ga, Ag, In, Ba, Tl, Bi, Al, Sr, Cd, Hg, Pb, As) mpoBoawics METOJJOM MacC-CIIEKTPOMETPUU C HH-
JYKTUBHO CBSI3aHHOW Imia3Moii M texHosoruedd Dynamic Reaction Cell (ICP-DRC-MS) na mputGope
Agilent 7900.

Oo6opynoBaHue u TexHudeckue cpeacra. Mccienosanus BeimonHensl B LUKII BCT PAH
(r. OpenOypr) (http://ukn-6¢t.pd). Becwl ans B3BemmBanus Tenat BCII4-XKcO (AO «BEC-CEPBUCY,
Poccust), macc-ciekTpoMeTp C MHIYKTUBHO cCBsizaHHO Tuiazmon Agilent 7900 (Agilent Technologies,
CILA), Becwr nabopatopusie CE224-C (Poccus), Becwl mabopatopusie BK 3000 (Poccus), nenrpudyra
«Munucnun» (I'epmanus), IpOOUPKH XUMHYECKHIE U NIEHTPUYKHBIE (YKpanuHa), KOJIOBI MEpHBIC, ITHITCT-
k1 u3MmeputenbHbie (Poccus), no3atop nunetouHsiii buoxut (OuHASHIAN).



Kusomrnosoocmeo u kopmonpouszeoocmeo / Animal Husbandry and Fodder Production 2024,107(4)
34 BUOJ3JIEMEHTOJIOT'UA B )KUBOTHOBOACTBE U PACTEHUEBOACTBE/
BIOELEMENTOLOGY IN ANIMAL HUSBANDRY AND CROP PRODUCTION

Cratucrnyeckass o6padorka. /[y 06pabOTKM TaHHBIX MCHOJIB30BAM MAKET MPUKIATHBIX PO-
rpamm «Statistica 10.0» («StatSoftIncy, CIIA). B Tabnunax npuBeaeHsI CpeIHNE 3HAUCHUS TTOKa3aTeneit
(M) u ux cranmaptHas ommoka (+m).

Pe3yabTaTsl ncciie10BaHUM.
[IpoBenéHuas omeHKa BIUSHISI CE30HA TOJa Ha MPOIYKTUBHBIC Ka4eCTBa MOKa3alia Ha UMEIOIIHe-
sl CYIIIECTBEHHBIC MEXTPYNIOBBIE pa3nuyus (Tadi. 1).

Tabmuma 1. [IpoayKTHBHBIE KayecTBA OBIYKOB YePHO-MECTPOIi MOPObLI
Table 1. Productive qualities of Black Spotted calves

Hoxa3zarens/ Indicator I prnna|/ Group T
JKusas macca, kr: / Live weight, kg:
TIpH pokaeHuu / at birth 34,5+0,28 34,6+0,36
1 mec. /1 month. 55,8+0,38 54,3+0,42%*
2 mec. / 2 month. 75,9+0,52 71,94£0,54%**
3 mec. / 3 month. 98,3+0,56 92,4+0,62%**
AOCOIIOTHBIN MPUPOCT )KUBOW MAaCChI, KT /
Absolute increase in body weight, kg 63,8+1,48 57,8+1,62
CpennecyTouHBIH IpUpOCT, T / Average daily
increase, g
0-1 mec. / 0-1 months 687+12,34 635+11,82%*
1-2 mec. / 1-2 months 693+13,14 607+12,83%**
2-3 mec. / 2-3 months 747+13,28 683+12,64%**
OTHOCHUTENBHBIHN PUpOCT, %o /
Relative increase, % 34,5+0,77 32,4+1,00%*

[Mpumeuanwue: * — mpu P<0,05; ** — npu P<0,01, *** — mpu P<0,001
Note: * —at P<0.05; ** —at P<0.01, *** — at P<0.001

Tax, Obruku 11 rpynmmel (JIETHEr0 Ce30HA POXKIICHISI) YCTYTIATH CBOUM CBEpCTHHKAM U3 | (BeceHHe-
TO Ce30Ha POXKJICHUS) 10 )KUBOH Macce B Bo3pacte 1 mec. — Ha 2,7 % (P<0,05), 2 mec. — 5,3 % (P<0,001),
3 mec. — 6,0 % (P<0,001); cpemnecyrounsiM mpupocTaM B Bozpacte 0-1 mec. —Ha 7,5 % (P<0,01), 1-2 mec. —
12,4 % (P<0,001), 2-3 mec. — 8,5 % (P<0,001).

O1leHKa aKTUBHOCTH CUCTEMBI aHTHOKCHJIAHTHOM 3aIlIUTHI 110 YPOBHIO (DEpPMEHTOB KaTalla3bl U CY-
MEPOKCUITMCMYTa3bl BHISIBUIIA CYIIECTBEHHBIC MEXKTPYIIIIOBBIC pa3nuyus (Tadu. 2).

Tabnuia 2. AHTHOKCHIAHTHBIA CTATYC U MPOAYKTHI MNEPEKHCHOTO OKUCIEHUS JUIMUIOB ObIYKOB
PA3JIMYHBIX CE30HOB POKAEHUS
Table 2. Antioxidant status and lipid peroxidation of bulls of different birth seasons

IMoka3zartenn / Indicator I prnna|/ Group I
COl, % / SOD, % 62,214+4,03 51,26+3,47*
Karamaza, MM H202/nxmuH /
Catalase, mcM H202/Ixmin 273,24+26,31 193,34+24,68*
MaJlOHOBBIN AUATLAETHI, HM/M /
Malondialdehyde, nm/ml 1,56+0,24 3,36+0,42%**

[Tpumevanue: * — npu P<0,05; ** — npu P<0,01, *** — mpu P<0,001
Note: * —at P<0.05; ** —at P<0.01, *** — at P<0.001
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Tax, ypoBenp katanassl Bo 1l rpymme causmncs Ha 17,6 % (P<0,05), COH — na 11,0 % (P<0,05)
no cpaBHeHuto ¢ [. OleHka MaloOHOBOTO JMANbJIETH/Ia KAK OCHOBHOTO U HanboJIee 3y4eHHOTO MPOIyKTa
MIEPEKUCHOTO OKHUCJICHUS TIOTMHEHACHIIICHHBIX KUPHBIX KUACIOT MMoKa3ana, 9to Bo Il rpymme oH OBLT BBI-
me Ha 115,4 % (P<0,001) mo cpaBHEHUIO CO CBEpCTHUKAMU | TpymImb.

[IpoBenéHHas OICHKA DIIEMEHTHOTO CTaTyca OBIYKOB 110 YPOBHIO KOHIICHTPAIIMHA 3CCEHIMATBHBIX
U TOKCUYIHBIX OMO3JIEMEHTOB I0Ka3aJia Ha CYIIECTBEHHBIC €r0 H3MECHEHUS B 3aBHCUMOCTH OT CE30HA POIXK-

JeHus (tadm. 3).

Tabnwma 3. KonnenTpanusi 6M0371eMEeHTOB B BOJI0Ce OBIYKOB, MI/KT
Table 3. Concentration of bioelements in hair, mg/kg

Ouement / Element i Tpynna / Group T
Maxkpoaaementsl / Macroelements
K 2597,9+111,7 1866,2+89,5*
Ca 2638,3+38,8 1761,2+51,3%%*
Mg 671,9+20,3 508,4+16,9%**
Na 2763,2+127,5 1410,4+£109,8**
P 269,7+5,6 199,544, 5%**
JcceHuuaIbHbIE MUKPOdJieMeHTsl / Essential microelements
Fe 188,84+12,32 229,24+10,44
Zn 107,1£1,14 101,4+1,15
Co 0,205+0,01 0,267+0,01
Cr 0,381+0,02 0,595+0,04*
Cu 5,633+0,09 6,008+0,09
I 1,44+ 0,06 0,61£ 0,07***
Mn 51,0+ 2,88 23,54 1,97%**
Se 0,2534+0,01 0,221+0,01
YcaoBHO-3cceHIIMaNbHBbIEe MUKPOdJieMeHTsl / Conditionally essential microelements
B 8,38+0,329 4,15£0,217%**
Si 22,946,18 44,4+451
Li 0,384+0,031 0,237+0,009
Ni 0,580+0,024 0,600+0,019
v 0,540+0,032 0,851+0,034**
As 0,156+0,009 0,212+ 0,006*
Toxkcuunbie MUKpo3JeMeHTsl / Toxic microelements
Al 38,1+3,30 36,2+2,09
Sr 18,62+0,430 12,04+ 0,513***
Pb 0,392+0,021 0,612+0,039*
Sn 0,0150+0,0004 0,0193+0,0018
Cd 0,031+0,0022 0,024+0,0022
Hg 0,004+0,0004 0,013+ 0,0009%**

[Tpumevanue: * — npu P<0,05; ** — npu P<0,01, *** — nmpu P<0,001
Note: * —at P<0.05; ** —at P<0.01, *** — at P<0.001

Tax, BBICOKHE TeMIIepaTyphbl B JETHUH MEPUOJ 10 CPABHECHHUIO ¢ BECEHHMM CIIOCOOCTBOBAJIH ITO-
BBIIIICHUIO KOHIIEHTpanuii B Bomoce Hg Ha 225.8 % (P<0,001), V — na 57,7 % (P<0,01), Cr — Ha 56,4 %
(P<0,05), Pb — na 56,2 % (P<0,05), As — na 36,3% (P<0,05) u cumkenuto Mg — Ha 24,3 % (P<0,01), P —
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Ha 26,0 % (P<0,001), K — na 28,2 % (P<0,001), Ca — na 33,2% (P<0,001), St — na 35,4 % (P<0,001), Na —
Ha 49,0 % (P<0,01), B — na 50,5 % (P<0,001), Mn — Ha 53,9 % (P<0,001), I — ua 57,9 % (P<0,001).

OO0cyskaeHne N0JIy4eHHBIX Pe3y/IbTaTOB.

I'moGanpHOE M3MEHEHNE KITMMATa B BHJE MOTEIUICHUS CO3MaET CephE3HBIC TPYAHOCTU ISl Pa3BU-
THUS CENTLCKOTO XO3SHCTBA, U B YaCTHOCTH, )KMBOTHOBOIcTBAa (Nawaz AH et al., 2021). Beicokue Temmepa-
TYpBI, MPEBHIIIAIONINE CIOCOOHOCT KHBOTHOTO PACCEHBATH TEIUIO B OKPY’KAIOIIYIO CPEIy, MPUBOISIT K
TEIUIOBOMY cTpeccy. PU3HOIOTHYecKUe MMOCIEACTBUS TEIIOBOTO CTPEecca MHOTOTPAaHHBI U BKIIIOYAIOT B
ce0sl MOBBIIICHNE TEMIIEPaTyphl Tela, CHUKCHHE MOTPEOJICHNUs KOpMa, TUIOXYH0 3(()EKTHBHOCTh KOHBEP-
CHH KOpMa B THIIEeBYI0 mpoayknuio (Akbarian A et al., 2016; Wasti S et al., 2021).

Tepputopus OpeHOyprckoii 061acTH, Tie TPOBOAUIIOCH JaHHOE UCCIEIOBaHUE, OTHOCUTCS K pe-
THOHAM C PE3KO KOHTHHEHTAJIBHBIM KIMMAaTOM, KOTOPBIH XapakTepU3yeTCsl SIPKO BBIPAKEHHOW CE30HHO-
CTBIO C OOJIBIIMMH aMIUIUTYJaMH KoJieOaHHs TeMIiepaTyp. XapaKTepHoi ocoOeHHOCThI0 OpeHOYpKbs
SIBIISIFOTCSL CYPOBBIE 3UMBI, HE PEJKO C TeMIepaTypoil B HouHoe BpeMs Huxe -30 °C u xapKuM, CyXuM Jie-
TOM, TeMIiepaTypa B oTAelbHbIe JHH npeBbimnaet +30...+35 °C. Takue OoJbliiue BapHalliKi TEMIIEPATYPhI
HU3MEHSIOT MOTPEOHOCTh OPraHN3Ma KHBOTHOTO B MHUHEPAJIbHBIX BemmecTBaxX. OTCyTCTBHE KOMIICKCHBIX
HCCIICIOBAHMIA, HAMpPaBICHHBIX Ha Au(depeHInano HopM TOTPEOHOCTH KPYIHOTO POraToro CKOTa B
MUHEPAIGHBIX BEIIECTBAX B 3aBHCUMOCTH OT TEMIIEPATYPhI OKPYKAOIIEH cpelbl, U TOOYIUIIO HAC TIPOBe-
CTH JJAaHHBIA SKCIICPUMEHT.

Kak moka3zanu pe3ynbTaThl HAIINX HCCIEIOBAHHUN, TEMIEpaTypa OKPY Kaomed Cpeasl BIUACT Ha
WHTEHCUBHOCTB pOCTa MOJIOIHsIKA. Tak, ObIYKH, BEIPAIMBACMEIC B ICTHUH TIEPUOJI, TOCTOBEPHO YCTYIaIN
CBEPCTHUKAM BECCHHETO 10 MHTEHCHBHOCTH POCTa BO BCE OICHHBAEGMBIC MEPHUOJBI. DTO MPEIKIE BCETO
OOBSCHSETCS HAMU CHIDKCHHEM alllleTUTa U MOTPEOJCHUsT KOpMa 3a CUET PeryssATOPHBIX MEXaHH3MOB,
KOTOpbIC HaIlpaBJicHbl HA YMEHBIIICHHE BBIACICHUS TEIUIa B pe3yibrare MeTabonusMma. Uto panee Obu10
MPOJIEMOHCTPUPOBAHO Ha TENMKax abepamH-aHTycckoil mopoabl B ABcrpamnu (Beatty DT et al., 2008).
OfHUM W3 TyTEH MOBBIMICHUS MOTPEOJICHUS KOpMa, a CIICAOBATENFHO, W MOCTYIUICHUS MUTATEIBHBIX H
MHUHEPAIBHBIX BEIIECTB C PAI[OHa B )KapKyI0 IMOTOAY, PS aBTOPOB CUUTACT IPHUMEHEHHE CUCTEMbI KOPM-
JICHUS, BKIFOYAOIICH MOPIIMOHHOE CKapMIIMBaHKE parrioHa B HouHoe BpeMs (Gaughan JB et al., 1996).

OKUCIHUTENBHBIA CTPECC SBISCTCA CIEACTBHEM AHCOalaHCca MEXIYy aHTHOKCHUIAHTHOH M MPOOK-
CHJIaHTHOM 3alllMTAMH OPTaHW3Ma U B KOHEYHOM HTOTE IPUBOJUT K MOBPEKICHUIO KICTOK M TKaHEH.
[IpoBenéHHas oLeHKa aHTUOKCHIAHTHOM 3aIIUTHl OPraHU3Ma 110 YPOBHIO aKTUBHOCTH (PepMEHTOB KaTasa-
3Bl U CYNIEPOKCHUATUCMYTA3bI MOKA3aIa, 9YTO B JIETHUH NMEPUOJT TPOUCXOIUT UX CHIKCHUE, C OJTHOBPEMCH-
HBIM YBEIMYCHUEM MapKepa IMEePEKUCHOTO OKUCIICHHS JHIUI0B — MaJIOHOBOT'O THANBICTHAA. DTO 00BsC-
HSETCS, TEM, YTO BBICOKHE TEMIIEPAaTyphl B TCUCHHE MPOIODKUTEIHFHOTO BPEMEHU MPUBOJAAT K HCTOIIC-
HUIO AHTHOKCHJIAHTHBIX CHCTEM 3allUThl OpPraHu3Ma, BCIEACTBHUE YEr0 BO3HUKACT OKHUCIMTENbHBIH
CTpecc, KOTOPBIH COMPOBOXKAACTCSI 0OBAaTBHBIM 00pa30BaHUEM aKTUBHBIX (POPM KHUCIOPOJa, UTO U MPOJe-
MOHCTpHpOBaHoO B HameMm dkcriepumente (Del Rio D et al., 2005; Puppel K et al, 2015).

JlanpHeHIIM HanpaBJICHUEM HAIIMX HCCIICAOBAHUM CTAI0 U3yUYEHHE 3JIEMEHTHOTO CTaTyca ObIv-
KOB B 3aBHCHMOCTH OT ce30Ha roga. Kak mokasamam pe3yjbTaThl 3TOr0 3KCIIEPUMEHTA, COACpKaHue ObIu-
KOB IIPH BBICOKHX TEMIIEPATypax OKPYKAIOMIeH cpeapl CIocOOCTBYET H3MEHEHHUIO YJIEMEHTHOTO CcTaTyca,
MPOSABIISIOIEMCS. B CHIDKEHUU 1IeJIOT0 pAJla BaKHEUIIUX xumuueckux snemeHTos: Mg, P, K, Ca, Sr, Na,
B, Mn, I npu noseimennn Hg, V, Cr, Pb, As. Takoe u3MeHEHUE 3JIEMEHTHOTO CTAaTyca OBIYKOB OOBSICHH-
MO KaK CHH)KCHHEM INOTpPEOJICHHUS KOPMa, TaK U TeM, YTO B JKapKyIO IOrOJy OpTaHU3M 3aIlyCKaeT MexXa-
HU3MBI aJIalTalliy, HalpaBJIeHHBIC HA CHIKCHUE TETUIOBON HArPy3KH, KOTOPHIC MPOSBIISIIOTCS B yUaIIEH-
HOM JBIXaHUH, CepAIeONCHNH, MOTOOTAeeHN. 1 Kak ciencTBue, HEOOXOAUMBI MOBHIIICHHBIE HOPMEI
noTpeOJICHUS Psila XUMUYECKUX JIEMEHTOB, TAKUX Kak 31ekTpoiauThl K u Na, KoTopble OTBEYaloT 3a Mo~
JepaHre BOAHOTO OajlaHCa B KIIETKaX, PEryJIHUpyIOT padoTy cepAlia, pUTM CEpICeUHBIX COKpaIleHuil, pa-
ooty Na/K-Hacoca, mpoBeicHHe HEPBHBIX UMITYJILCOB | pyroro (Wildman CD et al., 2007, Wang J et al.,
2020). ITIpoBen€HHBIA HAMU DKCIEPUMEHT IOKa3all, YTO CHIKEHUE Psijia SCCEHIMAbHBIX 3JIEMEHTOB CO-
NPSDKEHO ¢ YBEITUYCHUEM YPOBHS TOKCHYHBIX. [10-BUAMMOMY, UMEsl OJIMH ITyTh BCACBIBAHUS TPH CHIDKE-
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HUHM KOHKYPCHIIUU CO CTOPOHBI 3CCEHIIMATIBHBIX 3JIEMEHTOB, IPOUCXOAMUT OOJIBIICE BCACBIBAHUE U3 PallU-
OHAa KOPMJICHHUS TOKCHYHBIX 3JIEMEHTOB. Tak, CBHHEIl IOIJIONIACTCA KalbOAMHIUHOM — KalbIUii-
CBS3BIBAIOIINM OEJIKOM, KOTOPBIA B HOPME OTBEUYACT 3a MEPEHOC KajIblKs K 0a301aTepaabHOi MeMOpaHe
JNETIOHUPYETCs, KaK M KalubIwii, B KocTHOU TKaHu (Simons TJB, 1986; Patra RC et al., 2006).

Takum 00pa3zom, IPOBEAEHHOS HAMH HCCIIEIOBAHKE MMOKA3AJI0 BIUSHUE CE30HA TOfla Ha MPOIyK-
THUBHBIC KA4eCTBa M JJICMEHTHBIH CTAaTyC OBIYKOB.

3akiouenne.

Bricokast TeMrieparypa OKpyXaromeil Cpeasl 0 CPAaBHEHHIO C TEPMOHEHTPAILHON MPUBOIUT K
CHIDKEHHIO JKMBOM MaccChl OBIYKOB € pOXIEHHs 10 3 MecsueB Ha 6,0 %, cpeqHeCy TOYHBIX IPUPOCTOB — Ha
9,5 %, u3MeHss dNeMeHTHBIN npodwitb mol4 xumudeckum daementam: Mg, P, K, Ca, Sr, Na, B, Mn, I,
Hg, V, Cr, Pb, As u3 25 nzy4aembIX.
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