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Mema. BusyeHHs srinusy mpuearnux ammocgepHux ornadie y euansdi
oowy Ha nogseldiHKy ma KOM@OPMHICmb Micub 8i0rMOYUHKY MOJIOYHUX
Kopie 3a ympuMaHHSI Ha eu2ylibHO-KopMmogux MatidaH4ukax (BKM) 3
Haegicamu ma 6e3. Memodu. [ocnidxeHHs1 nposodurnu Ha 080X ¢hep-
Max, 0e Kopig rnpomsi2OM 8€CHSIHO-OCIHHbO20 (K8imeHb->K08MEeHb) re-
piody ympumyroms Ha BKM 3 ma 6e3 Hasicie y nepiod iHMeHCUBHUX
ammocgepHux onadie y suensadi dowly. Mamepianom Ons docnidxeHb
6ynu Koposu yKpaiHCbKOI YopHO-psiboi mopodu 1-3 nakmauii y nepiod
posodoro (50-120 deHb nakmauii). Pesynbmamu. Bcma+osrneHo, wo 3a
gapiaHmy ympumaHHsi Ha BKM 3 Hasicamu mpueanicmpb niexaHHs1 byna
Ooswioto Ha 47 xs, a rnoidaHHs KopmMy Ha 8 xe rnopieHsiHO 3 BKM 6e3 Ha-
sicie. Temrnepamypa wkipu meapuH 3a ympumaHHs Ha BKM 6e3 Hasicie
6yna Ha 0,4 °C suwjoro, HiXX y meapuH 3a ympumaHHs Ha BKM 3 Hasi-
camu. Temniepamypa Micusi 8i0roYUHKY M0 51eXa4qyor KOPOBOK MaKOX
byna suworo 3a ympumaHHs Ha BKM 6e3 Hasicie (Ha 0,6 °C). llpu
ubomy memrepamypa y obnawmogaHux Micysx 8i0rno4UHKY rid Hasi-
camu nepesaxarna Ha 0,2 °C aHasoe2iyHUl MoKasHUK 3a ympuMaHHS Ha
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BKM 6e3 Hasicie. BucHoeku. BcmaHoeneHo, wo HasigHicmb Hagicig Ha
BKM y nepiod ammocgbepHux onadie y esuensidi 0owy no3umusHo eriu-
HYI0 Ha emorsioaiyHi rnokasHUKU, Kompi xapakmepusyrombs Komgopm-
Hicmb yMO8 ympuMaHHS, rOopieHSIHO 3 ympumaHHsM Ha BKM 6e3 Hasi-
cig. Kpim uybo2o 3a daHoi cucmemu ympumMaHHsi criocmepieanuchb HUXYi
0obosi sumpamu eHepeii Ha 6asosull Memabosnism ma mennonpooyK-
Uito, a makox Kpauji cepedHi 3Ha4YeHHs1 IHOeKcig 2ieieHiYHOI OUiHKU ma
KOMGbopmHOCMi yMO8 ympUMaHHSI.

Knro4oBi cnoBa: BUrynbHO-KOPMOBI MangaHuukuK, noroga, Ao, i Bi-
Tep, eTONoriyHi NOKa3HWKKU, TeMnepaTtypa Miclb BiAMOYMHKY.
DOI: https://doi.org/10.33694/2617-0787-2021-1-14-264-277
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Aim. Study of the influence of long-term atmospheric precipitation in the
form of rain on the behavior and comfort of the resting place of dairy
cows when kept on walking and feeding grounds with and without
sheds. Methods. The studies were carried out on two farms where
cows during the spring-autumn (April-October) period are kept on walk-
ing and feeding grounds with and without sheds during the period of
intense atmospheric precipitation in the form of rain. The material for the
research was cows of the Ukrainian Black-and-White breed of 1-3 lacta-
tions during the milk period (50-120 days of lactation). Results. It was
found that with the variant of keeping on the walking and feeding
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grounds with sheds, the duration of lying was 47 min longer, and the
eating of food by 8 minutes compared to the walking and feeding
grounds without awnings. The skin temperature of animals for keeping
on walking and feeding grounds without sheds was 0.4 °C higher than
that of animals kept on walking and feeding grounds with awnings. The
temperature of the resting place under the lying cow was also higher
when kept on the walking and feeding grounds without shelters (by 0.6
°C). At the same time, the temperature in the equipped resting places
under canopies prevailed by 0.2 °C, a similar indicator for keeping on
walking and feeding grounds without canopies. Conclusions. It was
found that the presence of sheds on the walking and feeding grounds
during the period of atmospheric precipitation in the form of rain had a
positive effect on the ethological indicators that characterize the comfort
of the conditions of detention, in comparison with the content on the
walking and feeding grounds without awnings. In addition, with this
housing system, lower daily energy consumption for basic metabolism
and heat production was observed, as well as the best average values
of the indices of hygienic assessment and comfort of conditions of de-
tention.

Keywords: walking and feeding grounds, weather, rain and wind,
ethological indicators, temperature of resting places.
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Uenb. U3yueHue enusHusi OnumeribHbIX ammMoOCc@epPHbIX 0Cadkos 8
sude 00x0s1 Ha nnogedeHue U KOMGOPMHOCMb Mecm omoObixa MOJI0Y-
HbIX KOPO8 Mpu co0epxaHuu Ha 8bl2yIIbHO-KOpMOo8bix riowjadkax (BKT)
¢ Hasecamu u 6e3. MemoOsl. ViccnedosaHusi npogodurnucb Ha 08yx
epmax, 20e Kopos 8 meyeHUe 8eCeHHe-0CeHHe20 (arnpesib-okmsbpb)
nepuoda codepxxam Ha BKI1 ¢ u 6e3 Hasecos 8 nepuod UHMEHCUBHbIX
ammocepHbix ocadkos 8 sude 0ox0s. Mamepuarniom 051 uccriedosa-
Hul 6bIIU KOPOBbI YKpaUHCKOU YepHo-rnecmpol nopodsl 1-3 nakmayuu
8 nepuod pasdos (50-120 deHb nakmauuu). Pesysnibmamsl. YcmaHos-
IieHo, ymo rpu sapuaHme codepxaHusi Ha BKI ¢ Hasecamu npodori-
JXumesnbHocmb fiexaHusi bbina OnuHHee Ha 47 MuH, a noedaHue Kopma
Ha 8 MuH o cpasHeHuto ¢ BKI 6e3 Hasecos. Temrniepamypa KOXU Xu-
80mHbIX ripu codepxaHuu 8 ycrosusix BKI 6e3 Hasecos bbina Ha 0,4
°C ebiwe, 4em y XueomHbix rpu codepxaHusi 8 BKI ¢ Hasecamu. Tem-
nepamypa mecma omdbixa rnod nexaujel Kopoeoli makxe bbina ebile
npu codepxxaHuu Ha BKTl 6e3 Hagecoe (Ha 0,6 °C). Npu amom memne-
pamypa 8 obycmpoeHHbIx Mecmax omobixa nod Hasecamu rpesbiiana
Ha 0,2 °C aHanozau4Hbll rokaszamesb npu codepxxaHue Ha BKI1 6e3
Hasecos. Bbieodbl. YcmaHoeneHo, 4Ymo Hanu4due Haeecos 8 BKI1 e
rnepuod ammocgepHbix ocadkos 8 gude 00051 MOIOXUMEesIbHO Moenu-
A0 Ha 9morio2udeckue rokasamersiu, KOmopble Xapakmepu3yom
KoMgbopmHoOCmMb ycrioguli co0epKaHusi, o CPagHeHUIo ¢ cooepxaHuem
8 BKT1 6e3 Hasecos. Kpome amozo nipu daHHOU cucmeme codepkaHusi
Habnolanuck 6oree HU3KUE CymO4YHble 3ampambl 3Hepauu Ha 6aso-
8bIli MemabosnuamM U mennonpodyKyur, a makxe ryduwue cpedHue
3Ha4YeHUs1 UHOEKCo8 a2u2ueHUYeCcKol OUEeHKU U KoMGbopmHocmu ycrio-
sull codepxaHusl.

KnioueBble cnoBa: BbirynbHO-KOPMOBbIE NIOLWaaKK, noroga, AoXab
N BETEp, STONOrMYEcKMe nokasaTenu, TemnepaTypa MecT oTAbIXa.
DOI: https://doi.org/10.33694/2617-0787-2021-1-14-264-277

MocTaHoBKa npobnemun. KomdopT KopiB Le cucTeMa MeHemkme-
HTY, 3aBOaHHAM SKOI € 30epexXeHHs1 300poB’s, 36iNbLIeHHA TpMBanocTi
XWUTTS | NPOOYKTUBHOIO BUKOPUCTaHHA TBapwH Ha depmi [12]. JocTatHA
KINbKiCTb KOPMY Ta BOOM i BiflbHUI 0 HWUX SOCTYM, CBiXKEe MOBITPS, M'ska i
yucTa NigCTUIKa B 30Hi BIAMOYMHKY, 3pyYHE CTinoBe obnagHaHHS, sKi-
CHa nignora, JOCTaTHE OCBITMNEHHA — Lle OCHOBHi CKMagoBi KOMOPTY
kopiB. [ocnigxeHHs Ta [OCBig NoOKasyloTb, WO KOMAQopT 3abesnevy-
€TbCH TOAj, KONMW TBApVHU B KOPIBHMKY Bid4yyBalTb cebe MpUpOAHO i Bi-
fbHO, TaK caMo $IK Ha nacoswuwi [2, 5, 7, 8.

AHani3 octaHHiX gocnigkeHb i Nybnikauin. YTpyMaHHA KopiB Ha
BUIyNbHO-KOPMOBMX MargaH4ynkax (BKM) cnpusie kpawomy gisiono-riy-
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HOMY (PYHKLiOHYBaHHIO OpraHiamy TBapuvHu Ta Mae 6araTto nepesar no-
PiBHSIHO 3 YTPUMaHHSAM Y NpUMILLLEHHsIX pisHoro Tuny [10, 24, 26]. OcHo-
BHMMMW NepeBaramMu LaHOro BapiaHTy YTPUMaHHS € Te, L0 TBApPUHK Lj-
nopo6oBo nepebyBaoTb Ha BigKPUTOMY MOBITPI Nig NPSAMOIO A€t ynbT-
padioneToBux npomeHis [13, 16]. 3a gaHoOro BapiaHTy YTPUMaHHSA Yy KO-
piB cnocTepiraeTbCAa nNigBULLLEHA KOHLEHTpaLis roOpMOHY CEPOTOHIHY Y
KpPOBIi KOTPUI NO3UTMBHO BNNMBaE Ha nepebir meTaboniyHnx nNpouecis y
opraHiami [15]. YTpumaHHs xygobu Ha BKM i nacoBuwax € HanbinbLu
CMpUSATIMBAM ON1S1 HOpMaribHOro (OYHKUIOHYBaHHSI KONMTHOro pory [11,
18, 22]. JocnigXeHHAMW NigTBEPOXKEHO MO3UTUBHY KOPEnsALilo BNAuBY
yTpuMaHHs kopie Ha BKM Ta BigcoTka BMOpakyBaHHA i3 cTaga depes
npobnemn 3 kiHuiBkamu [19]. Y KopiB KOTpi UiNOpiYyHO abo Ce30HHO
yTpumytoTbes Ha BKM cnocTepiraloTbCs Kpalli BiATBOPHI O3HaKu, BuLLa
KOHBEPCIS KOPMY Ta CYTTEBO 3HWKYETbLCA PU3MK PecnipaTopHUX 3axBo-
ptoBaHb [25].

BKM 6yBatoTb pi3HMX TUMOBKX PO3MIpiB, 3 Pi3HMMMK BapiaHTamMun po3-
MiLLEHHSI KOPMOBOTO CTOMY (3 0gHOro Yn AsBox Bokie abo Mo BCboMy ne-
pumeTpy), Hagicam 4n 6e3 HKX, LUTYYHUM OCBITMEHHSM, TakKi WO NpUMun-
KaloTb A0 NpUMILLEHHA Ta Taki KOTpi nepeabayaloTb BUriH TBaApWH NO
cneuianbHo obnawiToBaHux anesx. Bci Ui TeXHOMNOriYHi enemMeHTn nok-
paLlytoTb, abo HaBnaku NoripwyTb KOMGOPT YTpMMaHHS Kopis [28].

Husbka TemnepaTtypa y NoeaHaHHi 3 iHTEHCUBHUMMK aTMOCEPHUMMU
onagamu Ta BITPOM Mae BMAMB Ha (i3ionoriyHi 03HaKkM Ta MOBEiHKY
BENUKOI poraTtoi xygobwu [6, 21]. CumnatuyHa HepBOBa cUCTEMA BUKIU-
Kae TpW OCHOBHI (i3ionoriyHi peakuii Ha XONo4oBUIN CTPeC: 30iNbLUEHHS
MeTaboniamy BMpPOOHULUTBA Tenna, NiaBULEHHS Nynbcy Ta Mobinisauis
BiNTbHUX XXUPHUX KMCNOT ans obmiHy peyvoBuH [14]. MNoBeaiHkoBi peakuii
y nepiof iHTEHCUBHMX ONagiB MOXXHa PO34iNnTK Ha OBi kaTeropii: Nowyk
TBaAPWMHOK TEMNNOro KOMAOPTHOPro MicUs BignovnMHKY, W00 3MEHLNTH
BM/MB TemnepaTypHOro oakTopy Ta 3MiHa TPMBANoCTi OCHOBHUX akTiB
nosediHkn [19, 23]. XonogoBun CTpec CYTTEBO BMSIMBAE Ha OPraHiam
TBapWH 3a UINOpiYHOro yTpuMaHHsa Ha nacosuwax [9, 19]. Husbka Tem-
nepartypa y no€dHaHHi 3 BITPOM Ta onagamu MiaBuLLYyE piBeHb FOPMOHY
KOPTU30MY Y KPOBi KOPIiB, KOTPUA € MapKkepoMm cTpecy [27]. TBapuHU no-
YMHAIOTb LIYKATU YKPUTTS Y BUMsA4i Aepesa, abo HaBicu Ta He oxo4e
ngaralTb Ha MOKPY Ta OpyaHy 3emnto, WO Npu3BoAuTbL i 4O BTpaTu npo-
OyKTuBHOCTI [25]. BignosigHo, BNMMB LMX YMOB NpU3BOAUTbL A0 TOrO, Lo
KopoBM 36inbluyBanu MeTaboniyHy akTMBHICTb, WO6 BUAINMTK Tenno
ana nigTpyuMmkn TemnepaTypu BracHoro Tina [4]. Y pesynbTati Uboro
36inbwyeTbcs notpeba B eHeprii Ha Ga3oBui MeTaboniam (OCHOBHWI
0OMiH), a BiAMOBIAHO KiNbKICTb €Heprii Ans iHWWX NpPOLECiB, Takux SK
NPOAYKYBaHHS MOJIOKA Ta CTaTeBa aKTUBHICTb, 3HWKYETbCA [14].
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MeTow pocnigxeHb Gyno BMBYEHHS BMMMBY TpuBanux atmocdep-
HUX onafiB Ha NoBefiHKy Ta KOM(OPTHICTb MiCUs BiAMOYMHKY KOpiB 3a
yTpuMaHHsa Ha BKM 3 Hagicamu Ta Ges.

MaTtepianu i MeToguka pgocnigxeHb. [docnigXeHHs nposoounu B
ueHTpansHomy JlicocTeny YkpaiHu (binouepkiBcbkuii panoH, KuiBcbka
obnactb) y rocnogapcteax HBL, BHAY ta ®I' «Tomuniscbke» nepiog
iHTEHCUBHUX aTMOCepHUX onagiB y BUrMs4i Aoy Ta CUNbHUX NOPUBIB
BiTpy (TpaBeHb 2020 poky). ¥ obox rocnogapcTBax TBapuH MpOTSArom
BECHSIHO-OCIHHBOIO Mepiogy PoKy (KBITEHb-)XOBTEHb) YTPUMYIOTb Ha BU-
rynbHO-KOPMOBMX MalgaH4ynkax 3 Ta 6e3 HaBiciB BignoBigHO. OCHOBHI
norogHi NokasHWKM 3a nepiof AocCniaKeHHs HaBeaeHo y Tabnuui 1.

Tabnuusa 1. OcHOBHI NorogHi NOKa3HWKK Yy nepioa AOCNiAXeHHS

Temnepa- BigHocHa KinbkicTb LWeuna- ATmOC-

Hara Typa nosi- BOMOTiCTb | aTmoctepHux KiCTb depHui
TpA, °C , onagis, BiTPY, TUCK,

% MM m/c MM. pT. CT.
19.05 12,3 83,3 7,9 2,5 749
20.05 13,6 77,8 6,2 5,0 744
21.05 10,4 65,4 5,1 4,2 746
22.05 8,5 63,2 4,5 5,1 746
23.05 9,7 70,6 5,0 4.4 749
24.05 10,5 72,7 5,3 2,0 750
25.05 10,4 83,0 7,7 2,6 750
26.05 11,9 88,4 8,5 3,4 751
27.05 13,1 78,2 6,6 2,8 752
28.05 12,7 80,3 7,1 4,4 748
29.05 14,0 74,5 5,8 2,2 741
30.05 14,2 93,4 9,4 3,4 737
31.05 14,8 78,2 6,5 3,4 738
CepepnHi

nai 12,1 77,6 6,7 3,5 746,2

Martepianom gns gocnigkeHb 6ynm KOpoBM yKpaiHCbKOi YOpPHO-pA6oi
nopoau 1-3 naktauii y nepiog posgoto (50-120 geHb nakrauii).

Kom@opTHICTb YMOB yTpMMaHHA Xyaobu Bu3Hadanm 3a KOMMIEKC-
HUM Ganom, KM cKrnagaBcsl 3 HACTYMHMX NOKa3HuWKiB: gobosa nosepi-
HKa KopiB, 3abpydHEHICTb TBapWH, TPaBMU KiHLIBOK Ta BuMeHi. HasaB-
HICTb HE3a[oBINbHMX MOKa3HWKIB (OoboBa noBefiHka He Bignosigae
BCT@HOBIIEHUM HOpMaM, YacTa KynbraeiCTb B CTafi, HAATO 3abpyaHeHi
KIHLIiBKM 4/ BUM's1) BBaXKanu 3a HynboBy komdopTHicTb — 0 6aniB, 3ago-
BifIbHi MOKA3HMKM (4acTKOBO 3abpyAHeHi KiHUiBKM 4M BuM'st) — 0,5 Bana,
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BiJCYTHICTb He3agoBINbHUX NokasHukiB — 1 6an. Hameuwa cyma Ganis
CBiQYUTb MPO KOMOPTHICTL | NepeBary TeEXHONOril yTpumMaHHs [3].

[oboBy noBefiHKy KOpiB BMBYaNn 3a METOOMUKOIO SIKOK YMPOOOBX 2-X
CYyMiXHUX Ai6 Yyepes koxHi 10 XBUNWH y NiggocnigHux rpynax dikcysanm
KiNbKICTb KOPIB, SIKi HA Yac CMOCTepeXeHHs1 akTMBHO abo nacuBHO cCrno-
XuBanu KopM, BignodmBanu ctosym abo nexadyun Gins rogiBHUUI UM Ha
nigcTUNLUi, pyxanucb, CNoXuBanu Bogy TOLLO.

lirieHiyHy ouiHky npoBoawnu 3a 3-6anbHoto Lwkanotw Cook, 2007
[17]. KopoBam y sikMx Ha BMMEHI, KiHUiBkax Ta 6okax He ©yno 3abpya-
HeHb cTaBunu 1 Gan, KopoBaM 3 HEBENMKOK 3a0pyAHEHICTHO KiHLIBOK
(4n BokiB) — 2 Banwn i 3 6anu kopoBaMm 3 3abpyaAHEHUMM finsHKaMu Tina.

CepenHbopgoboBY KiNbKiCTb onagiB Bu3Hadanu 3a gaHumu Kuiecb-
KOro LeHTpy rigpomeTeopororii. Temnepatypy LKipy KopiB BU3Havyanu y
OBOX Micusx: Ha pyOui Ta B o6nacTi ocTaHHLOro Mix-pebep’st 3a gono-
MOroK AUCTaHLjiMHOro iHdpadepBoHoro TepmomeTpa Thermo Spot Plus
(HimewumnHa). Temnepatypy Micub BigNOYMHKY, @ TakoX Mig Nexayoro
KOpoBOK BM3Hayanu 3a gonomoroto tepmomeTpa A36PF-D43 (CLUA).
BuTpaTtu eHeprii Ha BUpOOHMUTBO Tenna po3paxoByBanu 3a MeTogamm
Kadzere et al., 2002 [20].

Matepiann gocnigpxkeHb o6pobnsnvM MeTogoM BapiauiiHOI cTaTuc-
TMKN Ha OCHOBI pO3paxyHKy cepefHboro apugpmetmdHoro (M), cepea-
HbO-KBaAAPaTUYHOI MOXMOKKM (M) Ta JOCTOBIPHOCTI Pi3HMLI MiXK MOPIBHIO-
BaHMMK nokasHukamu (P) [1]. BiporigHicTb oTpumaHuMx pes3ynbraTiB i
Pi3HMLIO MiDK NMOKa3HMKaMu po3paxoByBanu 3a t-kputepiem CTblogeHTa.
[na nokasy BiporigHOCTI B Tabnuusix MPUAHATO YMOBHI MO3HAYEHHSsI
P>0,95; P>0,99; P>0,999, gaki y cTaTTi BignoBigHO NO3HAYeHi 3ipoyKkamm
)

PesynbTtatn gocnigkeHb. [OCnioKeHHA nokasanu, Wo TpuBarnicTb
OCHOBHUMX aKTiB MOBEAiHKM KOpIB Yy Nepiog iHTEHCUMBHUX aTMOCHEPHUX
onagiB Ta CUNbHUX NOPUBIB BITPY BiAPI3HANACH 3aNeXHO Big BapiaHTy
yTpMaHHs (Tabn. 2).

Ta6bnuua 2. TpuBanictb OCHOBHUX J,000BUX
noBeiHKOBMX peakuin

AKT noBefiHKM

BKM 3 HaBicamu

BKM 6e3 HaBiciB

(n=76) (n=82)
NexxaHHs 728+9,16 681+7,54™
CTOsAHHSA 209+4,57 238+4,21™
MNoigaHHa KopMy 292+3,39 284+2 15
PyxoBa aKTUBHICTb 74+0,82 92+1,07™

lMpumimka. MopiBHaHO 3 BKM 3 HaBicamu *P < 0.05; ***P < 0.001
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Tak, 3a BapiaHTy yTpumaHHsa Ha BKM 3 HaBicamu nokasHuKu
TPUBANOCTI MNeXaHHs Ta MoidaHHs KOpMY, €Ki € OCHOBHVMM Mpu
BM3HaYeHHi KOMAOPTY YTpuMaHHs, Oynu gosBwmM Ha 47 xB Ta 8 xB
nopieHaHo 3 BKM 6e3 HagiciB. LLlogo nokasHukiB CTOSIHHA Ta pyxOBOi
aKTMBHOCTI, TO TpuBanicTb AaHWX akTiB MOBefiHKW 3a BapiaHTy yTpu-
MaHHs Ha BKM 6e3 HaBiciB feLlo nepeBaxana nopiBHAHO 3 yTpMMaH-
HAM Ha BKM 3 HaBicamu: Ha 29 Ta 18 xB BignoBigHo.

MapameTpun NoBeAiHKM KOpiB MpauiBHUKU (hepMn MOXYTb BUKOPUC-
TOBYBaTM SIK CUrHamn Mpo iXHe 300poB’s, KOMGOPT YTPUMaHHA Ta Gna-
royctpii. BoHu nokasyloTb nepeBarn abo Headoniku NpoLecie rogieni,
YTPUMaHHS Ta BiATBOPEHHA. 3HaHHSA A0O0BOI TPUBANOCTi OCHOBHUX ak-
TiB NOBEAIHKM KOPIB 3a Pi3HUX TEXHOMOrN YyTPUMaHHS € MokasHUKamu,
KOTpi fonomaratoTb Ta NOKpaLLyoTb NPoLecH ynpaeniHHg cTagoM. Hauwi
OOCNIMKEHHA MOKasanu, Lo NOKasHMKM KiNbKOCTi KOPIB KOTPi NoigarnTb
KOpM Bigpasy nicns Moro posgaBaHHA, abo AOIHHA Ta KiNbKOCTI KOpiB,
AKi Bignoumsanu i xxysanm xynky depes 1,5 rog. nicna posgasaHHSA KO-
pmy Ha 2,35 Ta 1,22% nepeBaxanu 3a yTpumaHHa Ha BKM 3 Hagicamu
(tabn. 3). OTpumaHi gaHi ceig4atbh NpPoO AeLwo BULL €TONOriYHi nokas-
HUKN KOMCOPTY KOPIB 3a 4aHOro BapiaHTy BUIYyNIbHOO YTPUMAaHHS.

Ta6bnuua 3. ETonorivyHi NOKa3HMKM KOTPi XapaKkTepusyroTb
KOMOPT yTPMMaHHSA

BKM 3 HaBicamn | BKM 6e3 HaBiciB

MokasHuk (n=76) (n=82)

KinbkicTb KkoOpiB, WO NOigarTb
KOpM Bigpa3sy nicrsi Moro pos-
JaBaHHsa abo JOiHHS,

% Big YMCENbHOCTI rpynu

82,56+0,87 80,21+0,74"

KinbkicTb kopiB, ki Bigno4n-
BalOTb i XYKOTb XyWKy 4epe3
1,5 rog. nicna posgaBaHHs 85,39+1,44 84,17+1,29
kopMy, % Big 4MCENBHOCTI
rpynu

lMpumimka. MopiBHsHO 3 BKM 3 Hasicamu *P < 0.05

[MokasHWKkM TemnepaTypu LIKIpKW, Micus BiANOYMHKY Ta Micuda Bigno-
YMHKY Mig feXadol KOPOBOK MalTb BaXNMBE 3HAYEHHS, afXe BNIM-
BalOTb HA E€HEePreTudHi BUTpaTN TBApUH. Y HalMX OOCHiIOXEHHSX TeMm-
nepaTypa LUKipu TBapvH 3a yTpumaHHa Ha BKM 6es Hagicis byna Ha 0,4
°C BULLOIO, YMM Y TBApWH 3a yTpumaHHsa Ha BKM 3 Hasicamu (Tabn. 4).

TemnepaTypa Micus BigMOYMHKY Mif NEXa4ol KOPOBOK Takox Oyna
BMLLOO 3a yTpuMaHHs Ha BKM 6e3 HagiciB (Ha 0,6 °C).
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Tabnuusa 4. TemnepaTypHi NOKasHUKKN MicLb BiANOYMHKY i BUTpaT
eHeprii HA BUPOGHMUTBO Tenna

MoKashuK BKM 3 HaBicamu BKM 6e3 HaBiciB
(n=25) (n=25)

Temnepatypa wkipu, °C 33,340,008 33,7+0,008™
;Z";giﬁzgf’?c MICUA 12,840,006 12,6+0,005"
TemnepaTypa Micus
BiANOYMHKY Mg nexa- 27,2+0,23 27,8+0,15
4o KopoBoto, °C
Ho6osi BuTpaTn eHeprii
Ha Ga3oBuin MeTaboniam 44,7+0,51 46,2+0,54"
Ta TennoodmiH, MIx

lMpumimka. MopieHaHO 3 BKM 3 Hasicamu *P < 0.05; **P < 0.01; **P < 0.001

Mpn ubomy Temnepatypa y obnawToBaHuUX MiCLAX BiAMNOYMHKY Mig
Hasicamu nepeBaxana Ha 0,2 °C aHanoriYyH1 NoKasHWK 3a YyTPUMaHHS
Ha BKM 6e3 HagiciB. CepeaHi 3HadeHHss JoGOBMX BUTpPAT e€Heprii Ha
6asoBuin meTaboniam Ta TennoodbmiH Ha 1,50 MIx 6ynn BuwmumK 3a
yTpmaHHsi Ha BKM 6e3 HasiciB.

[na 6inblw geTanbHOI OUiHKM yTpMMaHHs kopiB Ha BKM mu Bukopuc-
Tanu iHaeken komapopTy (Tabn. 5). Harkpawi 6anu 3a Bcima iHgekcamm
Oynu 3a BapiaHTy yTpumaHHA Ha BKM 3 Hasicamun. 3a uiei TexHonorii
YTPUMaHHS1 TBapUHW Bipi3HANMCH AEL0 MEHLWUM 3abpyaHeHHAM BOKiB,
BMMEHI Ta KiHLjBOK NOPIiBHAHO 3 yTpMMaHHAM Ha BKM Ge3 HagiciB.

Ta6bnuua 5. IHgekcu, Wo xapakTepu3yrTb KOM(OPTHICTL
YTPUMaHHSA KopiB

MoKasHMK BKM 3 HaBicamu BKM 6e3 HasiciB
(n=76) (n=82)
IHOeke KOMOPOPTHOCTI 3,28+0,04 3,06+0,003™
YMOB yTpumaHHs, 6an
IHOEKC TirieHiYHOT OLLHKK 1,52+0,01 1,75+0,002™
(Cook N.B.), 6an

lMpumimka. MopiBHaHO 3 BKM 3 HaBicamn ***P < 0.001

BucHoBKkW. BcTaHoBneHo, Wo HasaBHICTb HasiciB Ha BKM y nepioa
aTMocdepHUX onagis y BUrMAai Aoy NO3UTUBHO BNSIMHYNO Ha eTomnori-
YHi MOKa3HWKKU, KOTPi XapaKkTepusyTb KOM(OPTHICTb YMOB YTPUMaHHS,
MOpPIBHAHO 3 yTpMMaHHsM Ha BKM 6e3 HagiciB. Kpim Lporo 3a gaHoi cu-
CTEMU YTPUMaHHSA CrocTepirannck Hkdi JoOOBI BUTpaTKM eHeprii Ha
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6asoBun MeTaboniaMm Ta TEMNNONPOAYKLilo, a TakoX Kpalli cepefHi 3Ha-
YeHHS iHOEeKCIB ririeHIYHOI OLiHKM Ta KOM(POPTHOCTI YMOB YTPUMAHHS.
MepcnekTnBM noganblUnX OOCNILKEHb NONAraTMMyTb Y BMBYEHHI MpO-
OYKTUBHOCTI Ta SIKICHOro cKnagy Mofioka OTPMMaHoro nNpoTAromM nepiogy
iHTEHCUBHNX aTMOcdepHUX onaais.

Cnucok BUKOpUCTaHOI niTepaTypm

1. Baubkunn B. ®. Anroputmu GiomeTpii : MmeToauyHi pekomeHgauii. 2005.
16 c.

2. Py6aH C. 0., Bopw O. O., bopwy O. B. CyyacHi metoan cenekuii y TBa-
PVHHMUTBI : HaBY. NOCI6. 3 OUIHKM eKCTep’epy B MOSIOYHOMY CKOTapcTBi. KuWiB :
LIMN KomnpuHTt, 2018. 149 c.

3. Crenypa B. [1. OnpeneneHne kKOMOPTHOCTA B YCNOBUSX NPUBA3HOIO CO-
OepXXaHua MOMOYHOro ckota. HaywyHo-mexHudeckul 6ronnemeHs BACXHUIJI
1983. C. 42-47.

4. Ames, D.R. and Insley, L.W. 1975. Wind-chill effect for cattle and sheep.
Journal of Animal Science, 40: 161-165.
https://doi.org/10.2527/jas1975.401161x

5. Angrecka, S., and Herbut, P. 2016. Impact of Barn Orientation on Insola-
tion and Temperature of Stalls Surface. Annals of Animal Science, 16 (3): 887—
896. doi: 10.1515/a0as-2015-0096

6. Bergen, R.D., Kennedy, A.D. and Christopherson, R.J. 2001. Effects of in-
termittent cold exposure varying in intensity on core body temperature and rest-
ing heat production of beef cattle. Canadian Journal of Animal Science, 81:
459-465.

7. Borshch, A.A., Ruban, S., Borshch, A.V. and Babenko, O.l. 2019. Effect of
three bedding materials on the microclimate conditions, cows behavior and milk
yield. Polish Journal of Natural Sciences, 34 (1): 19-31.

8. Borshch, O.0., Borshch O.V., Kosior L.T., Pirova, L.V. and Lastovska, 1.0.
2017. Influence of various litter materials and premises characteristics on the
comfort and behavior of cows. Journal of Ecology, 7 (4): 529-535. doi:
10.15421/2017_156

9. Borshch, O.0., Borshch, O.V., Donchenko, T.A., Kosior, L.T. and Pirova,
L.V. 2017. Influence of low temperatures on behavior, productivity and bioen-
ergy parameters of dairy cows kept in cubicle stalls and deep litter system.
Ukrainian Journal of Ecology, 7 (3): 73—77. doi: 10.15421/2017_51

10. Borshch, O.0., Gutyj, B.V., Borshch, O.V., Sobolev, O.l., Chernyuk,
S.V., Rudenko, O.P., Kalyn, B.M., Lytvyn, N.A., Savchuk, L.B., Kit, L.P., Na-
hirniak, T.B., Kropyvka, S.l., and Pundyak, T.O. 2020. Environmental pollution
caused by the manure storage. Ukrainian Journal of Ecology, 10 (3), 110-114.
doi: 10.15421/2020_142

11. Borshch, O.0., Gutyj, B.V., Sobolev, O.l., Borshch, O.V., Ruban, S.Yu.,
Bilkevich, V.V., Dutka, V.R., Chernenko, O. M., Zhelavskyi, M. M. and Nahirniak,
T. 2020. Adaptation strategy of different cow genotypes to the voluntary milking
system. Ukrainian Journal of Ecology, 10 (1): 145-150. doi: 10.15421/2020_23.

12. Borshch, O.0., Ruban, S.Yu., Gutyj, B.V., Borshch, O.V., Sobolev, O.1.,
Kosior, L.T., Fedorchenko, M.M., Kirii, A.A., Pivtorak, Y.l., Salamakha, l.Yu.,

273



Hordiichuk, N.M., Hordiichuk, L.M., Kamratska, O.l., Denkovich, B.S. 2020.
Comfort and cow behavior during periods of intense precipitation. Ukrainian
Journal of Ecology, 10(6), 98—102. doi: 10.15421/2020_265.

13. Borshch, 0.0., Borshch, O.V., Sobolev, O.l., Nadtochii, V.M., Slusar,
M.V., Gutyj, B.V., Polishchuk, S.A., Malina, V.V., Korol, A.P., Korol-Bezpala,
L.P., Bezpalyi, I.F., Cherniavskyi, O.0. 2021. Wind speed in easily assembled
premises with different design constructions for side curtains in winter. Ukrainian
Journal of Ecology, 11 (1), 325-328. doi: 10.15421/2021_49.

14. Broucek, J., Letkovicova, M. and Kovalcuj, K. 1991. Estimation of cold
stress effect on dairy cows. International Journal of Biometeorology, 35: 29-32.
doi: 10.1007/BF01040960

15. Brown-Brandl, T.M., Eigenberg, R.A., Nienaber, J.A., and Hahn, J.L.
2005. Dynamic response indicators of heat stress in shaded and non-shaded
feedlot cattle, part 1: analysis of indicators. Biosystems Engineering, 91(4): 451—
462. doi:10.1016/j.biosystemseng.2004.12.006

16. Calegari, F., Calamari, L. and Frazzi, E. 2014. Fan cooling of the resting
area in a free stalls dairy barn. International Journal of Biometeorology, 58:
1225-1236. doi: 10.1007/s00484-013-0716-1

17. Cook, N.B. 2007. The Dual Roles of Cow Comfort in the ‘Get Lame —
Stay Lame’ Hypothesis. Sixth International Dairy Housing Conference Proceed-
ing 16-18 June 2007, (Minneapolis, Minnesota, USA) Publication Date 16 June
2007. ASABE Publication Number 701P0507e (d0i:10.13031/2013.22819)

18. Hempel, S., Menz, C., Pinto, S., Galan, E., Janke, D., Estellés, F.,
Mischner-Siemens, T., Wang, X., Heinicke, J., Zhang, G., Amon, B., Del Prado,
A. and Amon, T. 2019. Heat stress risk in European dairy cattle husbandry un-
der different climate change scenarios — uncertainties and potential impacts.
Earth System Dynamics, 10: 859-884. https://doi.org/10.5194/esd-10-859-2019

19. Houseal, G.A. and Olson, B.E. 1995. Cattle use of microclimates on a
northern latitude winter range. Canadian Journal of Animal Science, 75: 501—
507.

20. Kadzere, C.T., Murphy, M.R., Silanikove, N. and Maltz, E. 2002. Heat
stress in lactating dairy cows: a review. Livestock Production Science, 77: 59—
91. doi: 10.1016/S0301-6226(01)00330-X.

21. Kennedy, A.D., Bergen, R.D., Christopherson, R.J., Glover, N.D. and
Small J.A. (2005). Effect of once daily 5-h or 10-h cold-exposures on body tem-
perature and resting heat production of beef cattle. Canadian Journal of Animal
Science, 85, 177-183.

22. Mondaca, M., Rojano, F., Choi, C.Y. and Gebremedhin, K.G. 2013. A
conjugate heat and mass transfer model to evaluate the efficiency of conductive
cooling for dairy cattle. Transactions of the ASABE, 56, 1471-1482. doi:
10.13031/trans.56.10178

23. Redbo, |., Ehrlemark, A. and Redbo-Torstensson, P. 2001. Behavioural
responses to climatic demands of dairy heifers housed outdoors. Canadian
Journal of Animal Science, 81: 9-15.

24. Ruban, S., Borshch, O.0., Borshch, O.V., Orischuk, O., Balatskiy, Y.,
Fedorchenko, M., Kachan, A. and Zlochevskiy, M. 2020. The impact of high
temperatures on respiration rate, breathing condition and productivity of dairy

274



cows in different production systems. Animal Science Papers and Reports, 38
(): 61-72.

25. Schutz, K.E., Clark, K.V., Cox, N.R., Matthews, L.R. and Tucker, C.B.
2010. Responses to short-term exposure to simulated rain and wind by dairy
cattle: time budgets, shelter use, body temperature and feed intake. Animal Wel-
fare, 19: 375-383.

26. Smith, J.F., Bradford, B.J., Harner, J.P., Potts, J.C., Allen, J.D., Overton,
M.W., Ortiz, X.A. and Collier, R.J. 2016. Short communication: Effect of cross
ventilation with orwithout evaporative pads on core body temperature and rest-
ing time of lactating cows. Journal of Dairy Science, 99: 1495-1500. doi:
10.3168/jds.2015-9624

27. Webster, J.R., Stewart, M., Rogers, A.R. and Verkerk, G.A. 2008. As-
sessment of welfare from physiological and behavioural responses of New Zea-
land dairy cows exposed to cold and wet conditions. Animal Welfare, 17: 19-26.

28. Yi, Q., Kbnig, M., Janke, D., Hempel, S., Zhang, G., Amon, B. and
Amon, T. 2018. Wind tunnel investigations of sidewall opening effects on indoor
airflows of a cross-ventilated dairy building. Energy and Buildings, 175: 163—
172. https://doi.org/10.1016/j.enbuild.2018.07.026.

References

1. Vatskyi, V. F. (2005). Alhorytmy biometrii : metodychni rekomendatsii [Bi-
ometrics algorithms: methodical recommendations]. Poltava. [in Ukrainian].

2. Ruban, S. Yu., Borshch, O. O., & Borshch, O. V. (2018). Suchasni metody
selektsii u tvarynnytstvi: navch. posib. z otsinky eksteriieru v molochnomu
skotarstvi [Modern methods of selection in animal breeding: a textbook on the
assessment of the exterior in dairy farming]. Kyiv: TsP Komprynt [in Ukrainian].

3. Stepura, V. D. (1983). Opredelenie komfortnosti v usloviyakh privyaznogo
soder-zhaniya molochnogo skota [Determination of comfort under the tethered
keeping conditions of dairy cattle]. Nauchno-tekhnicheskiy byulleten' VASKhNIL
- Scientific and Technical Bulletin of VASKHNIL, 42-47 [in Russian].

4. Ames, D.R. and Insley, L.W. (1975). Wind-chill effect for cattle and sheep.
Journal of Animal Science, 40: 161-165.
https://doi.org/10.2527/jas1975.401161x

5. Angrecka, S., and Herbut, P. (2016). Impact of Barn Orientation on Inso-
lation and Temperature of Stalls Surface. Annals of Animal Science, 16 (3):
887-896. doi: 10.1515/a0as-2015-0096

6. Bergen, R.D., Kennedy, A.D. and Christopherson, R.J. (2001). Effects of
intermittent cold exposure varying in intensity on core body temperature and
resting heat production of beef cattle. Canadian Journal of Animal Science, 81:
459-465.

7. Borshch, A.A., Ruban, S. Yu., Borshch, A.V. and Babenko, O.I. (2019).
Effect of three bedding materials on the microclimate conditions, cows behavior
and milk yield. Polish Journal of Natural Sciences, 34 (1): 19-31.

8. Borshch, O.0., Borshch, O.V., Kosior, L.T., Pirova, L.V. and Lastovska,
1.0. (2017). Influence of various litter materials and premises characteristics on
the comfort and behavior of cows. Journal of Ecology, 7 (4): 529-535. doi:
10.15421/2017_156

275



9. Borshch, 0.0., Borshch, O.V., Donchenko, T.A., Kosior, L.T. and Pirova,
L.V. (2017). Influence of low temperatures on behavior, productivity and bioen-
ergy parameters of dairy cows kept in cubicle stalls and deep litter system.
Ukrainian Journal of Ecology, 7 (3): 73—77. doi: 10.15421/2017_51

10. Borshch, O.0., Gutyj, B.V., Borshch, O.V., Sobolev, O.l., Chernyuk,
S.V., Rudenko, O.P., Kalyn, B.M., Lytvyn, N.A., Savchuk, L.B., Kit, L.P., Na-
hirniak, T.B., Kropyvka, S.I., and Pundyak, T.O. (2020). Environmental pollution
caused by the manure storage. Ukrainian Journal of Ecology, 10 (3), 110-114.
doi: 10.15421/2020_142

11. Borshch, O.0., Gutyj, B.V., Sobolev, O.l., Borshch, O.V., Ruban, S.Yu.,
Bilkevich, V.V., Dutka, V.R., Chernenko, O. M., Zhelavskyi, M. M. and Nabhirniak,
T. (2020). Adaptation strategy of different cow genotypes to the voluntary milk-
ing system. Ukrainian Journal of Ecology, 10 (1): 145-150. doi:
10.15421/2020_23.

12. Borshch, O.0., Ruban, S.Yu., Gutyj, B.V., Borshch, O.V., Sobolev, O.I.,
Kosior, L.T., Fedorchenko, M.M., Kirii, A.A., Pivtorak, Y.l., Salamakha, l.Yu.,
Hordiichuk, N.M., Hordiichuk, L.M., Kamratska, O.l., & Denkovich, B.S. (2020).
Comfort and cow behavior during periods of intense precipitation. Ukrainian
Journal of Ecology, 10(6), 98—102. doi: 10.15421/2020_265.

13. Borshch, O.0., Borshch, O.V., Sobolev, O.l., Nadtochii, V.M., Slusar,
M.V., Gutyj, B.V., Polishchuk, S.A., Malina, V.V., Korol, A.P., Korol-Bezpala,
L.P., Bezpalyi, I.F., & Cherniavskyi, O.0. (2021). Wind speed in easily assem-
bled premises with different design constructions for side curtains in winter.
Ukrainian Journal of Ecology, 11 (1), 325-328. doi: 10.15421/2021_49.

14. Broucek, J., Letkovicova, M. and Kovalcuj, K. (1991). Estimation of cold
stress effect on dairy cows. International Journal of Biometeorology, 35: 29-32.
doi: 10.1007/BF01040960

15. Brown-Brandl, T.M., Eigenberg, R.A., Nienaber, J.A., and Hahn, J.L.
(2005). Dynamic response indicators of heat stress in shaded and non-shaded
feedlot cattle, part 1: analysis of indicators. Biosystems Engineering, 91(4): 451—
462. doi:10.1016/j.biosystemseng.2004.12.006

16. Calegari, F., Calamari, L. and Frazzi, E. (2014). Fan cooling of the rest-
ing area in a free stalls dairy barn. International Journal of Biometeorology, 58:
1225-1236. doi: 10.1007/s00484-013-0716-1

17. Cook, N.B. (2007). The Dual Roles of Cow Comfort in the ‘Get Lame —
Stay Lame’ Hypothesis. Sixth International Dairy Housing Conference Proceed-
ing 16-18 June 2007, (Minneapolis, Minnesota, USA) Publication Date 16 June
2007. ASABE Publication Number 701P0507e (doi:10.13031/2013.22819)

18. Hempel, S., Menz, C., Pinto, S., Galan, E., Janke, D., Estellés, F.,
Muschner-Siemens, T., Wang, X., Heinicke, J., Zhang, G., Amon, B., Del Prado,
A. and Amon, T. (2019). Heat stress risk in European dairy cattle husbandry
under different climate change scenarios — uncertainties and potential impacts.
Earth System Dynamics, 10: 859—884. https://doi.org/10.5194/esd-10-859-2019

19. Houseal, G.A. and Olson, B.E. (1995). Cattle use of microclimates on a
northern latitude winter range. Canadian Journal of Animal Science, 75: 501—
507.

276



20. Kadzere, C.T., Murphy, M.R., Silanikove, N. and Maltz, E. (2002). Heat
stress in lactating dairy cows: a review. Livestock Production Science, 77: 59—
91. doi: 10.1016/S0301-6226(01)00330-X.

21. Kennedy, A.D., Bergen, R.D., Christopherson, R.J., Glover, N.D. and
Small J.A. (2005). Effect of once daily 5-h or 10-h cold-exposures on body tem-
perature and resting heat production of beef cattle. Canadian Journal of Animal
Science, 85, 177-183.

22. Mondaca, M., Rojano, F., Choi, C.Y. and Gebremedhin, K.G. (2013). A
conjugate heat and mass transfer model to evaluate the efficiency of conductive
cooling for dairy cattle. Transactions of the ASABE, 56, 1471-1482. doi:
10.13031/trans.56.10178

23. Redbo, I., Ehrlemark, A. and Redbo-Torstensson, P. (2001). Behavioural
responses to climatic demands of dairy heifers housed outdoors. Canadian
Journal of Animal Science, 81: 9-15.

24. Ruban, S., Borshch, O., Borshch, O., Orischuk, O., Balatskiy, Y., Fe-
dorchenko, M., Kachan, A. and Zlochevskiy, M. (2020). The impact of high tem-
peratures on respiration rate, breathing condition and productivity of dairy cows
in different production systems. Animal Science Papers and Reports, 38 (I): 61—
72.

25. Schutz, K.E., Clark, K.V., Cox, N.R., Matthews, L.R. and Tucker, C.B.
(2010). Responses to short-term exposure to simulated rain and wind by dairy
cattle: time budgets, shelter use, body temperature and feed intake. Animal Wel-
fare, 19: 375-383.

26. Smith, J.F., Bradford, B.J., Harner, J.P., Potts, J.C., Allen, J.D., Overton,
M.W., Ortiz, X.A. and Collier, R.J. (2016). Short communication: Effect of cross
ventilation with or without evaporative pads on core body temperature and rest-
ing time of lactating cows. Journal of Dairy Science, 99: 1495-1500. doi:
10.3168/jds.2015-9624

27. Webster, J.R., Stewart, M., Rogers, A.R. and Verkerk, G.A. (2008). As-
sessment of welfare from physiological and behavioural responses of New Zea-
land dairy cows exposed to cold and wet conditions. Animal Welfare, 17: 19-26.

28. Yi, Q., Konig, M., Janke, D., Hempel, S., Zhang, G., Amon, B. and
Amon, T. (2018). Wind tunnel investigations of sidewall opening effects on in-
door airflows of a cross-ventilated dairy building. Energy and Buildings, 175:
163-172. https://doi.org/10.1016/j.enbuild.2018.07.026

277


https://doi.org/10.1016/j.enbuild.2018.07.026

