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INFLUENCE OF COW SKIN CLEANING ON PHYSIOLOGICAL
PARAMETERS UNDER HEAT STRESSES IN WARM SEASON

Abstract. The results of the research on reducing heat stress in cows arising at temperatures above 25 °C by
enhancing the intensity of heat transfer between animal and environment in the warm season by reducing skin
contamination with various cleaning methods are considered.

The article presents analytical expressions that establish the dependence of the influence of environmental
parameters on the heat transfer of an animal. Analytical expressions connect the clinical and physiological
parameters of animals: skin temperature, heart rate, respiration rate with environmental parameters: temperature,
relative humidity, and air flow rate; the expressions also take into account the condition of the skin and cleaning
methods.

The study hypothesizes that after cleansing the skin of animals during the warm and hot season, the intensity of
heat transfer between the animal and the environment will increase from pollution, which will allow the animal to
more effectively remove excess heat from the body.

The research methodology is based on the determination of the clinical and physiological parameters of animals
with various methods of cleaning the skin: skin temperature, respiratory rate, and heart rate of animals.

The studies have shown that the respiratory rate in animals after dry cleaning is less by 6.08% than in animals
that did not receive skin cleansing. With wet cleaning, the difference is 9.63%; the heart rate in animals after dry
cleaning is less by 4.45% than in animals that have not received cleansing of the skin. With wet cleaning, the
difference is 12.95%; as a result of wet cleaning, the skin area has a temperature lower on average by 11.85% than
the untreated skin area, whereas after dry cleaning the difference is 2.51%.

The results suggest that the use of wet cleaning of cow skin in the warm season is more effective than dry
cleaning.

Key words: cows, heat stress, skin, dry cleaning, wet cleaning.

Introduction. The creation and maintenance of comfortable conditions for keeping cows is a
prerequisite for increasing the efficiency of milk production on farms. For example, the upper critical air
temperature for lactating cows is in the range from plus 24 ° C to plus 27 ° C [1]. However, critical
temperatures vary depending on several factors, including the degree of acclimatization, physical
condition, pregnancy, movement of air around animals, and relative humidity [2]. The studies have shown
that the use of technical means can reduce the effect of heat stress. The practice has shown that at ambient
temperatures above 25 °C, convective heat loss is markedly reduced, and heat extraction mainly depends
on the water evaporation from the skin surface and upper respiratory tract. The use of forced ventilation
contributed to an increase in heat loss by animals in summer, which effectively reduced the growth of
physiological parameters of a cow with increasing air temperature, resulting in increased dairy
productivity [3]

— 100 ——



ISSN 1991-3494 4.2020

The modern scientific and technological advances allow more efficient use of the facility and
maintain comfortable conditions at livestock enterprises [4].

So the use of forced ventilation (2.25 m/s) during the hot season, compared with natural ventilation
(0.23 m/s), allowed to reduce the respiratory rate, the body temperature of cows, increase the time that the
cows were lying, and also reduce the concentration of carbon dioxide and ammonia in the air [5]. The use
of evaporative cooling can also lead to a positive effect on reducing heat stress [6].

Based on the clinical and physiological parameters of animals, it is possible to evaluate the reaction
of the cow's organism to the influence of the environment, including in premises [7,8].

Particular attention should be paid to the condition of the cow skin, which constantly interacts with
the environment, especially, it is involved in heat transfer. As a result of the natural processes of the life of
cows, in most cases, contamination of the skin occurs. The nature of the contamination can vary and
depend on the method of keeping animals, as well as environmental conditions. Contamination of the skin
affects the appearance of pathogenic microorganisms and cutaneous parasites [9]. Inadequate skin care of
animals leads to contamination and blockage of the sweat glands of cows, irritation of the skin, and
deterioration of the thermoregulatory function [10].

Therefore, the research on various cleaning methods of the skin is an important issue of keeping
animals. The solution to this problem is especially important in the warm and hot season when the
environmental conditions for heat transfer through heat conductivity, convection, or by radiation are less
favorable than in the colder period. In this case, special attention should be paid to heat transfer due to
evaporation.

With a detailed examination of the cow skin, the following characteristics can be distinguished that
affect the heat transfer in general and its individual kinds in particular: length and diameter of hair, the
distance between hairs (figure 1). Also, contamination of the skin, which can be divided into natural - the
secretion of the sebaceous glands, exfoliated horn cells, and the external - dust, dirt, animal waste
products, affects heat transfer.

BomnocsHoi nokpoB

L L

BerHHH CTI0H KOXKH - SIMHICPMHC

Figure 1 — Characteristics of the skin. (s - the distance between hairs, / - hair length, d - hair diameter,
h. - thickness of natural contamination layer, 4, - thickness of external contamination layer).
Bonocsnoit mokpoB — hair; Bepxuuit cioit koxxu — snmunepMuc - epidermis

Given the listed characteristics of the skin, we can express the function that determines the degree of
skin contamination:

Q=1{hh,s,l,d K, K,} (1)

where £, — thickness of external contamination layer, m; /. — thickness of natural contamination layer, m; s
— the distance between hairs, m; / — hair length, m; d — hair diameter, m; K. — coefficient of natural
contamination; K3 — coefficient of external contamination.

Coefficients of contamination K. and K3 are integral characteristics describing the physical and
chemical properties of the corresponding layer of skin contamination.

Analytical expressions establishing the dependence of the influence of environmental parameters on
the heat transfer of animal can be represented as:
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Q={h,h,sldK,K,}
where F’. —animal heat-sensing function; v, — respiratory rate, min’’; v, —  heart rate, min™’;
t,, — cow’s body temperature, °C; f,, — skin temperature, °C; f, — premises air temperature, °C;

¢ - relative humidity, %; ¥ — air flow rate, m/s; QK — convection heat transfer, W; O, — radiation heat

8

transfer, W; O, — evaporation heat transfer, W; K., — coefficient taking into account the method of
cleaning the skin; K, — coefficient of hair; T- exposure time, s; F,;— total surface area of the skin of

the animal, m?*; B, B, — coefficients of surface heat transfer, W/m?*°C; 1, — characteristic surface size, m;
€, — given emissivity coefficient of the skin surface and the inner surfaces of the fencing; C,— emissivity

of a completely black surface, W/m’K"; ¢, — concentration of surface water vapor at 100% saturation and
liquid surface temperature, kg/m’; ¢, — concentration of water vapor in ambient air, Kr/M°; € , — specific

heat capacity of the matter, J/kg -°C; P, —barometric pressure of moist air, Pa; p — fluid density, kg/m’.

The aim of the research. Estimation of the influence of the cleaning method of the cow skin on the
intensity of heat transfer between the animal and the environment in the warm season, by reducing skin
contamination.

Materials and methods. The hypothesis of the study is that, after cleansing the animal skin during
the warm and hot seasons, the intensity of heat exchange between the animal and the environment will
increase with the help of contamination, it will make it possible for the animal to more effectively remove
excess heat from the body.

According to numerous investigations, data have been confirmed that, with heat stress, cows have a
higher respiratory rate and pulse. These changes are due to the peculiarities of the thermoregulation of
animals [8].

The research techniques are based on the determination of the clinical and medical parameters of
animals with various methods of skin cleaning: skin temperature, respiratory rate, and heart rate of
animals.

The data were obtained at the dairy farm of the zoo station RSAU-MAA named after
K.A. Timiryazev. The study includes a group of 10 animals selected according to the equal criteria (age,
weight, number of calving, animal health status). The research was carried out in a climate chamber at
temperatures of 20... 30 °C and relative air humidity of 50... 80% in several stages.

The first stage of the study is without cleaning the skin.

The second stage is after the dry cleaning of the skin.

The third stage is after the wet cleaning of the skin.

At every stage, there were taken measurements of the skin temperature, respiratory rate, and heart
rate of cows at various temperatures and relative humidity.

At the second stage, before measurements, the skin was dry cleaned using a brush (scraper). At the
third stage, before taking measurements, the skin was wet cleaned using a brush (scraper) and a detergent
based on a soap solution.

The data on the average skin temperature over several areas of the skin are recorded. After cleaning
the skin areas, measurements of the skin temperature are taken after 20 minutes to avoid the friction effect
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during dry cleaning and the cooling effect due to evaporation during wet cleaning. Measurements of the
skin temperature are made within 40 minutes, with an interval of 5 minutes

Research results. The selected areas of the skin are prepared and cleaned. The conditions in the
climate chamber are with ambient air temperature from 20.0 °C to 30.0 °C in increments of 5.0 °C,
relative humidity from 50.0% to 80.0% in increments of 10%, air flow rate about - 0.2 m/s, atmospheric
pressure 746 mm. Hg., exposure to direct sunlight on the skin is absent.

The temperature of each skin area is determined by a non-contact method using a pyrometer
(figure 2).

The results of measuring the respiratory rate in animals are obtained. The results are presented in
figure 3.

The investigations have shown that the respiratory rate in animals after dry cleaning is less by 6.08%
than in animals that did not receive skin cleansing. With wet cleaning, the difference is 9.63%.

Figure 2 — Measurement of the skin temperature of a cow during various cleaning methods.

40,00
38,00
36,00
34,00
32,00
30,00
28,00
26,00
24,00
22,00
20,00

YacToTa AbiXaHWA, MUHL

0 5 10 15 20 25 30 35 40

Bpem=a, muH

—8— Ge3 OYNATKK —B—Cyxan o4yncTKa BnasHas ouncTra

Figure 3 — Change in respiratory rate during various cleaning methods
Yacmoma ovixanus, mun - respiratory rate, min’! ; Bpems, mun — Time, min;
bes ouucmru — without cleansing; Cyxas wucmka — dry cleaning; Bnascnas wucmka — wet cleaning
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Figure 4 — Change in heart rate during various types of cleaning.
Yacmoma cepoeunvix cokpawjenuil, mur - heart rate, min'l; Bpems, mun — Time, min;
bes ouucmru — without cleansing; Cyxas wucmka — dry cleaning; Bnascnas wucmka — wet cleaning

The studies have shown that the heart rate in animals after dry cleaning is less by 4.45% than in
animals without skin cleansing. With wet cleaning, the difference is 12.95%.
The temperature of each area is observed for 40 minutes. The results are presented in figure 5.

35
(D'i 345 @& = L = & s . -
S 34
Q 335 BF———n- —— g — . - -
s 33
; 325
o 32
¥ 315
e 31
® 305
E 30
2 295
g 0 5 10 15 20 25 30 35 40
s Bpemsa, mruH

—8-— Ee3 O4YUCTKM ~B— Cyxan oumncTKa BnaHaa o4MCcTKa

Figure 5 — The dependence of the skin temperature on the cleaning method.
Temnepamypa rkodicnozo nokposa, °C — skin temperature, °C; Bpems, mun — Time, min;
be3 ouucmru — without cleansing; Cyxasa wucmka — dry cleaning; Brasicnas wucmxa — wet cleaning

As a result of wet cleaning, the area of the skin has an average temperature of 11.85% lower than
the uncleaned area of the skin, whereas after dry cleaning the difference is 2.51%. In this case,
temperature fluctuations of the uncleaned skin areas were not higher than 0.7 °C, and on average changed
by 0.3... 0.4 °C. The accuracy of measuring the pyrometer is 1%, which is 0.30... 0.35 °C.

The results are of great importance for beef cattle breeding, increasing the biopotential of productivity
[11], early maturity at different periods of ontogenesis [12], in conditions of additional feeding [13] and
improving the quality traits of young stock [14].

Conclusions. The obtained data allow us to conclude that an increase in the intensity of heat transfer
between the animal and the environment can be achieved by reducing skin contamination. Herewith, wet
cleaning is more effective.
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According to the research results, it can be argued that wet cleaning of the skin contributes to an
enhance in heat transfer from the skin surface both by reducing contamination, which creates an additional
heat-insulating layer between the skin surface and the surrounding air, and the evaporation of moisture
from the skin surface that occurs after wet cleaning.

The studies and the obtained results allow us to conclude that the development and use of a
mechanical device for skin cleaning, which would have wet cleaning functions with detergent, is urgent.

0. I'. MBanos', JI. A. Baiimykanos’, B. I'. Bopy.bko',
JI. A. Tonmsoskun’, I'. K. ikana6exopa®

KBOMBBM PeceiiMeMIeKeTTik arpapiiblK yHHBEPCHTETI
K. A. Tumupszes arbingarsl PMAY — MAA, Mackey, Pecei;
2«Ka3aK Mal MapyanibLIbIFl KOHE HKEM OHIIPICi FHUIBIMU-3ePTTey HHCTHTYThD)
JKayarKepIIIir MeKTeyi cepikrecTiri, Anmatel, KazakcraH;
*Kazak VITTBIKArpapibIKyHUBEpCUTETI, Amatel, Kazakcran

’KbLJI ME3I'UIIE KbLTY KYW3EJICIHAETT CUBIPJIAP/BIH TEPI )KABBIHBIH
TA3AJIAY ABIH MAJIABIH ®U3NOJIOTUAJIBIK KOPCETKIIITEPIHE OCEPI

AHHOTanmsi. 3epTTey/iH MaKcaThl TEPiHiH JIACTaHYBIH a3aiiTy apKbUIBI )KbUIbI ME3TiIIe CHBIPJIAPbIH TEPICiH
Ta3apTy 9JIICIHIH )KaHyapilap MEH KOpIIaraH OpTa apachlHJIarbl )KbITY ajMacy KapKbIHABUIBIFBIHA dCepiH Oaranay.

3epTTey omicTeMeci TepiHi Ta3apTyIblH OPTYPJl SJiCTEpIMEH >KaHyapJilapAblH KIMHUKAIBIK JKoHE (DU3HOIIO-
THSUIBIK KOPCETKIIITEPIH aHbIKTayFa HEeTi3/Ie]reH: TepiHiH TeMIepaTypachl, THIHBIC ally XHIJIIr KoHEe )KaHyapapIblH
Kypek cory skuimiri. TepiHiH op alMarblHBIH TEMIIEpaTypachl MUPOMETP KOMeriMeH OaiaHBICChI3 OJIiCIEeH
aHbIKTaJ A bl. Op y4ackeHiH TeMmneparypachkl 40 MUHYT 00iibl OaKbUIaHAIbI.

K. A. TumupsizeB PMAY — MAA 300cTanius CyT hepMachiHia aJIbIHFaH MAJIMETTEp. 3epTTeyre Oip/ei kpure-
puiiiiep OolibiHIIA TaHnanraH 10 »xaHyapnaH KypanraH (Kachl, cajMarbl, TOJIIEY CaHbl, )KaHyapiapJblH AeHcay-
JBIFBI). 3epTTey KIuMarThlK kamepama 20 ... 30 °C temmepaTypala *oHE ayaHbIH CAJIBICTBIPMAJIbl BUIFAJIBUIBIFBI
50 ... 80% OipHerie Ke3eHEP/IE )KY3€re achbIpbUIaIbI.

3eprreyaiH OipiHIIi Ke3eHi TepiHi Ta3apTHa.

Tepini Kyprak TazanayaH KeHiHI1 eKiHII Ke3eH.

TepiHi ABIMKBUI Ta3apTyJaH KEHiHT1 YLIIHII Ke3eH,.

Op Ke3eHJe Tepi TeMIIepaTypachl, THIHBIC ally JKHUIII JKOHE dp TYpIi TeMIeparypaja jKOHe CalbICThIPMAaJIb
BUIFAJIABUTBIKTAFbl CHBIPJIAPABIH )KYPEK COFY JKbIIIAM/IBIFbI OJIILICHE]].

Exinnn ke3eHze enmieyqeH OypblH Tepi IIeTKaMeH (KbIPFBILINEH) KYpFak Ta3zaiaHaibl. YLIHIN Ke3eHJe
eIy IeH OYPBIH TEPiHi IIETKaMEeH (KBIPFBIIINEH) JKOHE Ca0bIH epITIHAICIHE HETI3CITeH KYFhII 3aTICH bUFaIIaH-
JIBIPYMEH 1CKE€ achIPbUILIBI.

TepininOipHeIeaiiMarbIHIaTepiHIHOPTALIATEMIIEPATYPACHITY pAIIBIAEPEKTEPKA3BLIA IBI.
TepiaiimarpiHTa3alaranHaHKein 20 MHHYTTaHKEHIHTEPiHIHTEMIIEPATyPaChIHOIICYKYPFaKTa3anayKe3iHaeyHKeIic
MeH BUIFAJITA3apTyKe3iHAe0yIaHy IbIHCAIKBIHAATYdCepiHOOIIBIpMacyIiHOacTaaaAbl.  TepiTeMuepaTypachIHOIIICy
40 MHUHYT i01iHAE, 5 MUHYTTBIKMHTEPBAIMEH)KACaIa bl

3epTTey HOTHXKeNepl KOpCceTKeIeH, TaHJaFal Tepi aiiMaKTapbl JaiibIHana bl )KoHe Ta3apThuiaabl. KinmMarThik
KaMepajiarsl JKarJaiiap KopliaraH opra sxarnaiisl yuiin Temmeparypacst 20,0 °C ra 30,0 °C, ayaHbiH caabICThIPMAJIbL
putFaIIbLUIBIFBL 50,0% nen 80,0 % i3aimiri 10 %, aya aFbIMBIHBIH JKbUIIaMIBIFBI amMaMeH - 0,2 m/c, aTMOCc(epaltbiK
KbICBIM 746 MM. PT. CT., KYH COYJIECIHIH Tepi *KaMbUIFbIChIHA TiKeel Tycyl 00IMabl.

3epTTeysiep KOpCceTKEeHACH, KYpFaK Ta3apTylaH KeiiH jkaHyapiapAarbl )KYPEK KaFbICHIHBIH YKHIIIT Ta3apThuUl-
MaraH JKaHyapiapMeH canbictbiprania 4,45%. blnran tazapryna alisipmamsuibik 12,95% kypanbl.

blnran tazapTyablH HOTHXKECIH/E Tepi KaMBUIFBICHI aiiMarbIHBIH opTalia temieparypackl 11,85 %, TazapTbl-
JIMaraH aliMakTaH TOMEH, KypFaK Ta3apTylaH KeiliH aipipMambuiblk 2,51 % kypansl. TazapTyra yiublpamaraH Tepi
KaMBUIFBICHIHBIH TEMIIEPAaTYPAChIHBIH ayBITKYbI, xorapbl Oommanel 0,7 °C, an oprama esrepyi 0,3...0,4 °C.
[Mupomerpuiy enuiey aikpHABIFEL 1%, 0,30...0,35 °C kypaiigsl.

AJIBIHFaH HOTWIKENIEp CHBIP MaJIblH ©Cipy/e, OHIMALTIKTIH OMOMOTEHIIMOHAIABUIBIFBIH, OHTOTEHE3IIH SpTYpIIi
Ke3eHJIepiH/ie epTe ICim JKeTUIyiH, KOChIMINA a3bIKTaHABIPY JKarAaiiblHIa »OHE ac MalJaplblH CarajblK
KOPCETKILITEPiH )KOFapbUIaTy YIIIH YJIKEH MaHbI3Fa Ue.
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AJIBIHFaH MOJIIMETTEp TEPiHiH JIACTAaHYbIH a3aiTy apKbUIbl XKaHyapiap MEH KOpIlIaFaH OpTa apachbIHIaFbl KbLUTY
0epy KapKbIHIBUIBIFBIHBIH apTyblHA KOJ JKETKi3yre Ooyaibl JiereH KOPBITHIHABI JKacayFa MYMKIHAIK Oepei.
CoHbIMeH Karap, ABIMKBUI Ta3apTy THUIMIIpeK. 3epTTeyJepiiH HOTIKelepi OOMbIHIIA TepiHi JBIMKBUI Ta3apTy
TepiHiH OeTKi KabaThIHAH JKOHE KOpILaFaH aya apachblHJarbl KOCHIMIIA JKbUTY OKIIAYJIAFbIll KaO0AThIH KYpalThIH jKOHE
BUIFAJI Ta3anayJaH KeiliH maiiia 0oJjaThlH Tepl OeTiHeH bUIFANABIH OylaHybIiHa OaillaHbICTBI TEPiHIH OCTIHEH XKbLTY
TaChIMAJIBIHBIH apPTybIHA BIKMAJ €Tel Jel aiTyra Oonaipl. 3epTTeysiep MEH aJIbIHFaH HOTHIKENIEp JKYFbIII 3aTIEeH
JBIMKBUT Ta3ajaylbl JKy3ere achlpa anaTbhlH TEpiHI Ta3apTyFa apHAFaH MEXaHHWKAaIbIK KYPBUIFBIHBI JKacay MeEH
KOJIIaHY/IbIH ©3€KTLIIr Typasibl KOPBITBIHABI XKacayFa MyMKIHIIK Oepei.

Tyiiin ce3nep: cubipiap, KbUly Kyi3enicTepi, Tepi )KaMbUIFbIChI, KYPFaK Ta3apTy, bUIFAJIIbI Ta3apTy.

10. T. iBanos', JI. A. BaﬁMyKaHOBz, B.T. BOpyJ‘leOl,
JI. A. Houmsoskun', I. K. J:kanabexoBa’

'®I'BOY BO Poccuiickuii Tocy1apcTBEHHBII arpapHblil yHHBEPCHTET
PIAY-MCXA um. K. A. TumupsizeBa, Mocksa, Poccus;
2TOBapI/mLeCTBo C OrpaHMYEHHOHN OTBETCTBEHHOCTHIO «Ka3zaXxcKuil Hay4HO — MCCIIeJOBATEIECKUI
WHCTHUTYT ’XKUBOTHOBOJICTBA X KOPMOIIPOM3BOACTBaY, Anmarsl, Kazaxcran;
’Kasaxckuil HAIMOHABHBII arpapHbIi yHHBepcHuTeT, AnMatsl, Kazaxcran

BJIMAHUE OYUCTKH KOKHOT'O IOKPOBA KOPOB HA ®U3HOJIOI'MYECKHE
MOKA3ATEJIA IIPA TEIJIOBbIX CTPECCAX B TEILIBI NEPUO]I BPEMEHU

AnHoTanus. Llenpro nccnegoBaHus SBIAETCS OIEHKA BIMSHUS coco0a OYHMCTKH KOXKHOTO MOKPOBa KOPOB Ha
WHTEHCUBHOCTH TETNIOOOMEHA KMBOTHOTO C OKPY’KAOLIEH Cpemoii B TEIUIBIM MEePHO BPEMEHH rofa 3a CYET CHIDKE-
HUS 3arpsI3HEHKS KOJKHOTO TIOKPOBA.

MeTtoauka ncciieJoBaHUs OCHOBaHA Ha OINIPEIeIIEHIH KITMHUKO-(U3HOIOTHIECKIX TI0Ka3aTeNIeH JKUBOTHBIX IIPH
Pa3IMYHBIX cOco0axX OYMCTKH KOXKHOTO ITOKPOBA: TEMIIEPATyphl KOKHOTO MOKPOBA, YaCTOTHI JBIXAHUS M YaCTOTHI
CepICYHBIX COKpAIIEHUH >KMBOTHBIX. Temmeparypa KaKAOTO ydacTKa KOXKHOTO TIOKPOBa ONpeaemsiercs OecKOH-
TaKTHBIM CIIOCOOOM C HCIIOJB30BaHHWEM NHpoMeTpa. Temmeparypa KaXOOro ydacTKa HaONIOmaeTcs B TEUCHHE
40 MUHYT.

Hannapie momydeHsl Ha MoJouHOH ¢epme 3ooctanimn PIAY-MCXA wumenn K. A. Tummupszesa.
B unccrnenoBanmm yayBcTByeT rpymma u3 10 )KUBOTHBIX, BEIOPaHHBIX 10 OJMHAKOBBIM KpHTEpHsAM (BO3pacT, Macca,
KOJINYECTBO OTEJIOB, COCTOSHHUE 30POBBS KUBOTHOTO). MccinemoBanne MPOBOANTCS B KIMMATHYECKOW KaMepe IpH
3Ha4yeHusIX Temmnepatypsl 20...30 °C u otHOcuTensHO BaaxuocTH 50...80 % Bo3ayxa B HECKOJIBKO 3TAIOB.

ITepBsIit dTan uccneaoBaHus 0e3 OYUCTKH KOKHOTO TTOKPOBA.

Bropoii aTan nocie cyxoil 04MCTKU KOKHOTO ITIOKPOBA.

Tpetuit 3Tan nociie BlIa>KHOH OYHUCTKH KOKHOTO TTOKPOBA.

Ha xaxxgom atamne mpou3BOASTCS 3aMephl TEMIEPaTyphl KOXKHOTO TIOKPOBA, YaCTOTHI IBIXaHUA U ITyJIbCa KOPOB
MIPH PA3TUYHBIX 3HAYCHUAX TEMIEPATYPhl K OTHOCUTEIIEHOW BIAXKHOCTH BO3YXA.

Ha BTOpOM 3Tame mepen 3amepaMu KOXKHBIH ITOKPOB OUYHMINAETCS CYXHM CIIOCOOOM C HCIIOJIB30BAHMEM IETKH
(cxpebka). Ha TpeTbeM dTame nepes 3aMepamMu KOJKHBIN TTOKPOB OUHIIIAETCS BIAXKHBIM CITOCOOOM C HCITOJIb30BAHUEM
meTKH (CKkpeOKa) M MOIOIIETO CPEJCTBA HA OCHOBE MBITLHOTO PACTBOPA.

Peructpupyrorcss naHHBIE CpeHEH TeMIIEpaTypbl KOXKHOTO ITIOKPOBA IO HECKOIBKHM Y4YacTKaM KOXHOTO
mokpoBa. Ilociie 04nCTKH y9acTKOB KOXKHOT'O ITIOKPOBA, U3MEPEHUS TEMIIEPaTyphl KOKHOT'O ITOKPOBA HAYMHAIOTCS
yepe3 20 MUHYT, 4TOOBI M30€KaTh BIMSHUS TPEHHS [IPU CYXOi OUYUCTKHU 1 AP PeKTa OXJIKACHHS 3a CUET UCIAPEHUS
MIPH BIQXKHOW OYUCTKE. 3aMephl TEMITEPAaTyphl KOXKHOTO ITOKPOBA IMPOMU3BOAATCA B TeueHHe 40 MUHYT, C HHTEPBAJIOM
B 5 MMHYT.

PesynpraTsl MCCliegOBaHUS TOKa3ajHd, YTO BHIOPaHHBIE YYAaCTKH KOXKHOTO IOKPOBAa IOATOTABIMBAIOTCA W
OUYMIIAIOTCS. YCJIOBUS B KIMMATHYECKON Kamepe COCTABISIOT JJIS TEMIIEPAaTyphl BO3AyXa OKPY)KAIOLIEH Cpenbl OT
20,0 °C 10 30,0°C ¢ marom B 5,0°C , oTHOCUTENBHOIM BiakHOCTH Bo3ayxa oT 50,0% no 80,0 % ¢ mwarom B 10 %,
CKOpOCTh BO3JYIIHOIO 1moToka okoso — 0,2 m/c, armocdepHoe naieHue 746 MM. pT. CT., BO3JIEHCTBHE MPSMBIX
COJTHEUHBIX Jy4el Ha KOKHBIA TOKPOB OTCYTCTBYET.

HccrnenoBanus mokaszand, 9TO YaCTOTa CEPIEYHBIX COKPAIICHUH y KUBOTHBIX TIOCIIE CYXOH OYMCTKH MEHBIIE
9eM y JKMBOTHBIX, KOTOPBHIE HE MOJIYYHIIM OYHCTKY KOXKHOTO MokpoBa Ha 4,45%. Ilpn BIakHOW OYMCTKH pazHHUIIA
cocrasiser 12,95%.
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B pesynprare BIa)kHOW OYMCTKH YYaCTOK KOJKHOTO ITOKPOBAa MMEET TeMIlepaTypy B cpenneM Ha 11,85 % Hike,
YeM HEOYHIIICHHBIH Y9acTOK KOJKHOTO ITOKPOBA, TOT/IAa KakK IOCJe CyXOH OYMCTKH pasHHIa cocTaBisieT 2,51 %. IIpu
3TOM KOJIeOaHUs TEMIIEpPaTyphl Y4acTKOB KOJKHOTO ITOKPOBA, KOTOPHIE HE IOJBEPTajiiCh OYMCTKE, OBUIM HE BBIIIE
0,7°C, a B cpeaaem m3mensutuch Ha 0,3...0,4°C. TouyHOCTh M3MEpEHUS MUPOMETpa cocTaBisaeT 1%, 9To coCTaBseT
0,30...0,35°C.

[Mosy4eHHbIe pe3yabTaThl UMEIOT OOJIBIIOE 3HAYCHHUE ISl MACHOTO CKOTOBOJICTBA, MOBBIIIEHHE OMONOTEHIHAa
MPOAYKTUBHOCTH, CKOPOCIIEIIOCTH B pa3IMYHBIE IIEPHOABI OHTOT€HE3a, B YCIOBHSX JTOTOJIHUTEIFHOTO CKAPMITMBAHUS
1 TIOBBIIIICHHUS KaY€CTBEHHBIX MTOKa3aTeIed MOJIOIHSIKA.

[TomyueHHbIE JaHHBIE TO3BOJISIOT CAEIATh BEIBO, YTO MOBBIIIICHHE HHTEHCHBHOCTH TETNIOOOMEHA JKUBOTHOTO C
OKpY’KaloIIe Cpeloil MOKHO TOOUTHCA 3a CUET CHIDKEHHS 3arpsi3HEHHs KOXKHOTO MOKpoBa. Ilpm 3ToM BiakHas
ounctka Oosee 3¢ dexruBHa. [Io pe3ynpraraM MCCISIOBAaHUNA MOXKHO YTBEP)KAATh, YTO BJIAXKHASI OYMCTKA KOXKHOTO
MOKPOBa CHOCOOCTBYET YBEIMYEHHUIO TEIUIOOTAAYH C IMOBEPXHOCTH KOXKH KaK 3a CUeT YMEHBIICHHUS 3arps3HEHHS,
KOTOpOE CO3/1aeT AOMOJHHUTENbHBIA TEIUIOM3OJSIMOHHBIN CIOM MEXIy IMOBEPXHOCTHIO KOXKH M OKPYKAIOIIUM
BO3IYXOM, TaK W 3a CYET HCIAPEHHS BJIAard C IMOBEPXHOCTH KOXKM, BO3HHMKAIOMIETO IIOCIE BIAXXKHON OYHCTKH.
[IpoBeneHHBIE HCCIEIOBAHUSA ¥ TIOJyYEHHBIE PE3yJIbTATHl IMO3BOJSAIOT TAKXKE CHENaTh BBIBOJ 00 aKTyalbHOCTH
pa3paboTKy U NPUMEHEHHS] MEXaHUYEeCKOTO YCTPOWCTBA OUYUCTKU KOXKHOTO MOKPOBA, 00J1a/1al0Iero BO3MOXKXHOCTBIO
MIPOBOJIUTH BIAXKHYIO OUYUCTKY C MOIOIINM CPEICTBOM.

Kiro4eBble ¢JI0Ba: KOPOBBI, TEIJIOBEIE CTPECCHI, KOXKHBII ITOKPOB, CyXasi OYNCTKA, BIIAKHAS OYHCTKA.
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