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Heat stress in dairy cows
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Introduction

Heat stress has numerous critical and eco-

This review includes an analysis of the literature on various influencing
factors influencing heat stress in lactating dairy cows and the way it affects
milk production. Signs and symptoms of heat stress in cows are reduced feed
consumption and decreased milk yield, elevated breathing rate, increased body
temperature and reduced reproductive overall performance. There are other
problems for example, a seasonal growth in bulk tank somatic cell counts. The birth
weight is decreased in cows which have been exposed to heat stress throughout
the dry length. It is established that the most critical is the heat accumulated
via direct radiation from the solar. It was found out that high feed consumption
results in raised metabolic heat increment. High metabolic warmness increment
requires powerful thermoregulatory mechanisms to maintain body temperature
in a thermoneutral area and in physiological homeostasis. It is confirmed that
heat stress is complicated because the responses to heat stress have an effect
on not best the energy stability, but also water, sodium, potassium and chlorine
metabolism. Plasma progesterone degrees may be elevated or reduced depending
on whether or not the heat pressure is acute or chronic. Water, sodium, potassium
and chlorine are vital constituents of sweat, and sweating is a chief, if not the
most important, thermoregulatory mechanism used to burn up extra body heat.
Strategies to reduce heat stress must be evolved to enable cows to express their
full genetic ability.

Key words: dairy cows, heat stress, thermoregulatory mechanism, water,
feed consumption, mineral elements.

of dairy cows particularly in animals of excessive
genetic benefit [8]. The system of metabolizing

nomically deleterious effects on livestock. The
maximum important outcomes of heat stress in
dairy cows are decreased feed intake, lessen milk
production (Fig. 1) and butterfat percentage, and
decreased reproductive overall performance [45].
Hence, cows require extra energy to expend the
warmth and altered body temperature. It is vital to
apprehend and manipulate heat stress by decreas-
ing the shed temperature by artificial means and
dietry heat controlled plan [24].

Thermal environment is a main factor that
may negatively have an effect on milk production

nutrients generates warmth, which contributes to
preserving body temperature in a cold surround-
ings [35].

The warmness and humidity of an ordinary
summer combine to make a very uncomfortable
environment for lactating dairy cows [28]. During
warm summer time climate, milk production can
also decrease as much as 50 percent, and reproduc-
tive proficiency of lactating dairy cows is signifi-
cantly diminished. Some records imply that 10 to
20 percentage of inseminations in “heat stressed”
cows bring about pregnancies [17].
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Fig. 1. Effects of heat stress on milk yield in lactating Holstein cows [50].

The purpose of this review is to accumulate
knowledge about the causes of heat stress in cows,
its course and symptoms, consequences and ways
to overcome them to further develop a strategy to
reduce heat stress in cows to create the most com-
fortable conditions and the manifestation of genet-
ic productivity potential.

Primary Causes of Heat Stress

There are numerous assets of heat that have
an effect on cows and make a contribution to heat
stress. The first and in all likelihood most critical
is the heat accumulated via direct radiation from
the solar. In addition, dark coat animals collect
greater radiation warmness than light or white
coat livestock [34]. The heat of digestion is an es-
sential source of warmth accumulation in cows.
The warmness of digestion of forages is better
than that for grains [7]. Animals on a better forage
ration are extra inclined to warmth stress than ani-
mals on higher grain rations. If given the possibil-
ity, cows will try to eat greater grain than forage,
by way of sorting greater vigorously or eating
less unfastened choice hay. Conduction is also
answerable for amassed heat in farm animals [9].
This happens when cattle are crowded collective-
ly. For example, whilst cows try to get into the re-
stricted coloration of a tree, and heat is “trapped”
and exceeded by direct touch from animal to an-
imal [14]. During warm days, especially if fol-
lowed through hot nights, cows collect warmth
and cannot safely deplete this frame warmness
[36]. This can reason intense warmth strain and
manufacturing losses. In extremes deaths from
warmth exhaustion have befell at some point of
very warm humid periods [18].

Signs of heat stress in cows

The confirmation of heat stress in cattle is reg-
ularly very subtle. Here are a number of the more
not unusual signs and symptoms of heat stress in
cows. For example reduced feed consumption and
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decreased milk yield (>10 %) and butterfat stage
(0.2-0.3 %), elevated breathing rate (>80 breaths
/ minute), increased body temperature (>39.2 °C)
and reduced reproductive overall performance
[40]. The key is to monitor the temperature-hu-
midity index (Fig. 2) [47, 49].

Dry matter consumption is decreased through
10-15 % during heat stress. Early lactation and
higher yielding cows are affected extra fast and
significantly as compared to later lactation cows
[29]. As dry matter consumption drops, so does
milk production. Milk production drops in addi-
tion if water is restraining [42]. Cows divert water
from milk manufacturing to facilitate cooling [46].

In a US trial the percentage of inseminated
cows that have been showed pregnant dropped
from 30 % to 10-15 % in summer days evaluated
over three consecutive years [43]. Early embry-
onic deaths account for large losses in warmness
pressured cows [17].

Recent studies shows that heat stressed cows
have reduced rate of passage, decreased rumen pH,
higher rumen ammonia and exchange in unstable
fatty acids [46]. Butterfat declines by as much as
0.3 % gadgets at some stage in summer [6].

A statistically significant effect of THI (tem-
perature—humidity index) on RT (rumination
time) was identified, with RT decreasing as THI
increased [48].

There are other problems related to overheat
during the summer time, for example, a season-
al growth in bulk tank somatic cell counts. Dry
cows also are stricken by heat stress [19]. Close-
up dry cows are generally stored interior in pens
simply prior to calving. Feed intake is decreased,
more so because these cows are on excessive for-
age rations [32]. There is likewise some proof
that birth weight is decreased in cows which have
been exposed to heat stress throughout the dry
length [16].
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Fig. 2. Temperature-humidity index (THI) of dairy cow.

Critical steps in controlling heat accumula-
tion in cows

The most critical degree is to lessen warmth
load or increment in cows. This means dealing ef-
fectively with the three principal assets of warmth
accumulation in cows [11].

Genomic selection has good impact on con-
trolling heat stress [23]. Keep cows out of the sun
from eight to nine am to as a minimum four to
five within the afternoon! This is a vital step for
controlling heat stress in particular dark coloured
cows. Keep cows in the barn [2] and make sure
the cows have fresh feed and water. Remember
that high humidity exaggerates the impact of high
temperature [1].

Reformulate the ration to encompass much
less, better best forage but do not compromise the
minimal ranges for acid detergent fiber (17 %)
and forage neutral detergent fiber (22 %). Feed
more high excellent, relatively digestible forage
in summer time. Include fat inside the ration to

assist more consumption when feed consumption
declines [39].

It is even extra crucial no longer to crowd
cows during hot weather. This can occur whilst
inadequate bunk area is supplied or cows are
crowded inside the vicinity [37]. These are vi-
tal measures to help lessen heat accumulation in
cows. However, despite our excellent efforts and
intentions, cows do still go through some distress
from heat stress in the course of the new summer
time months [15].

Water requirements parallel the growth in am-
bient temperature. As the temperature rises from
30 to 35 °C, water intake might also boom from
80 to 12 1. If cows go out of the doors lot, it's far
very critical that the water be near shade and the
feed bunk [25].

Higher producing cows are extra liable to suf-
fer from heat stress because they generate extra
heat because of their higher feed intake and hence,
will require more consuming water [31].
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The water have to be clean, clean, and free of
contaminants. Try to hold cows that are on outdoor
lots or pasture far from ponds [22]. Ponds pose a
chance to farm animal’s health: They frequently
have poor high-quality water, and that they can
also increase the prevalence of mastitis and higher
somatic cellular counts on your herd [10].

Sprinkling the cows lightly, without also pre-
senting ok air flow, can get worse the state of af-
fairs via developing a warm and humid environ-
ment with a view to not permit heat to use up [12].
Increasing airflow by way of the addition of fanat-
ics is a partial approach to this hassle [20].

Permanent sun shades can now and again be
a trouble as they are able to concentrate moisture
and manure and can growth the occurrence of mas-
titis. Portable shade structures can be constructed
with both timber or welded pipes. Shade material
that gives at least 80% cooler is to be had [27].

Heat is produced due to microbial fermen-
tation inside the reticulo-rumen. Low pleasant,
stems containing forages generate greater heat of
fermentation within the animal, contributing to the
animal’s total heat load [21].

Heat is used to maintain body temperature
when ambient temperatures are low (under 4.5 °C).
But while ambient temperatures are high the cow
wishes to maintain its body temperature within or-
ganic limits well matched with lifestyles [4].

Increase water availability to cows. Normal
water supply guidelines are inadequate inside the
summer time. Water intake will increase by way of
as much as 50% as the Temperature Humidity In-
dex is 80. Place extra water points close to where
the cows spend maximum of the time. Make pos-
itive the water is easy, cool and sparkling. Clean
troughs more often in the summer time [26].

Change the feeding habitual of the cow. The
maximum vital modifications are blend and feed
extra often and feed a more share of feed at night
time, 60 to 70% of feed. Watch for feed heating
within the bunk — clean bunks out greater regu-
larly [41].

Increase the airflow / ventilation. Open up
the sides of the barn to maximize the natural air
flow. Install lovers in the barn. The most essen-
tial areas to increase ventilation are the holding
region, along the inner of the feed bunk and over
the stalls [38].

Add fats to the ration, boom potassium to
1.5-1.7 %, increase sodium to 0.45-0.5 %, boom
magnesium to 0.3—-0.4 %. This requires a cautious
selection of mineral sources to make certain that
chloride tiers are stored low [3]. Feed a total mixed
ration. Add water to the total mixed ration, first off
to increase water consumption and secondly to as-
sist save you sorting by means of the cows [13].
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Add fat to the ration to maintain adequate dry
mater intake — Cows will consume less feed for
the duration of heat stress [30]. Decreased dry
matter intake will bring about bad milk yield and
duplicate. To keep dry matter consumption all
through the summer season months, increase the
percentage of fats in the ration [5]. However, fat
must not exceed 7% of the full ration on a dry
matter basis. Avoid using excessive quantities of
vegetable oils [33].

Sprinkling cows with water is an extraordi-
nary manner to increase evaporation. However, its
miles important that fans should be in the vicinity
[44].

Acidosis risks

The probability of acidosis increases during
the period of heat stress. The development of ru-
men acidosis can be promoted by:

- decrease of dry matter intake andincrease of
sorting;

- decrease of rumination;

- decrease in the amount of saliva entering the
rumen (a source of buffer);

-increase of CO, emissions.

Fibrolytic bacteria are most sensitive to lower
pH in the rumen. When the pH value is below 6,
the digestibility of the fibers by these bacteria is
significantly reduced

Reducing dry matter intake, decreasing rumi-
nation, reducing saliva and suppressing the activ-
ity of rumen bacteria leads to a decrease of milk
production and fat content in milk, diarrhea, re-
productive disorder, can lead to death [49].

Conclusions. Heat stress adversely affects the
health and productivity of cows.They reduce feed
consumption, milk secretion, and its quality dete-
riorates. At the same time, the reproductive qual-
ities of cows and the quality of newborn calves
deteriorate. To prevent losses, it is necessary to
develop a strategy to protect cows from excessive
heat and manage heat stress.
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TensoBuii crpec y ailiHuX KOpiB

Amip Ik6an, Adoayn Kyayoc, Ismain Baiipam, Tu-
TapboBa O.M., Bbomko B.C., Kysbmenko O.A, Yepuss-
cokuii O0.0.

B ornszi MicTUTBCS aHAII3 JTiTEpaTypHHUX JKEpel IOA0
YUHHHUKIB, SIKi 3yMOBITIOIOTh TEIJIOBHI CTpeC y AIMHNX KOpiB
y Hepiof JlaKkTalil Ta HACHiIKH IX BIUIUBY Ha BUPOOHHITBO
Mosioka. O3HaKaMM Ta CHMITOMAaMH TEIUIOBOTO CTpecy y
KOpIiB € 3MEHIIICHHs CIOKUBAHHS KOPMY Ta 3HIDKSHHSI HaJl0-
1B MOJIOKA, IiJBUINEHHS YacTOTH AWXaHHS Ta TEMIIEpaTypH
TijJa, @ TAKOX MOTIPIICHHS PENPONYKTUBHOI QyHKHIi. € Ta-
KOX 1HIN MpoOJIeMH, HAIPHKIA[, Ce30HHE 3POCTAHHS Kilb-
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KOCTi COMAaTHYHHX KJIITHH Y 3arajJbHOMY MOJIOLI, 3i0paHoMy
3 KopiB. Bara mij 4ac HapoKeHHs 3MEHIIY€ETHCS y KOPIB, SIKi
3a3HajM BIUIMBY TEIJIOBOIO CTPECY BIIPOJOBXK CyXOCTiHHOrO
nepiofy. BeraHoBneHo, 1110 HAHOLIBII KPUTHYHUAM € TEILIO,
HaKOITMYEHE Bif Aii MPSIMOTO COHSYHOTO BUIPOMIHIOBAHHSIM.
3’51cOBaHO, 110 BUCOKE CIIOKMBAHHS KOPMY HPH3BOAHUTH 10
301IbIICHHS HAKOIMYEHHS MeTabosiuHoro terwia. Lle, 31 cBo-
ro 00Ky, BUMArae MoTY>KHUX MEXaHi3MiB TepMOpPETYISLIT As
HiITPUMAHHS TEMIIEpaTypy Tijla B TEpPMOHEHTpaNbHIN 30Hi
Ta (izionorivHoMy romeoctasi. J(oBeaeHo, IO TEIIOBHI
CTpeC YCKIIQJHEHUH THM, 1[0 HEraTHBHO BIUIMBAE Ha €HEpre-
TUYHY CTa0IBHICTE, a TAKOXK Ha 0OMiH Boau, Harpiro, Kairo
Ta Xjnopy. CTymiHp IUIa3MOBOTO IPOTECTEPOHY MOXKE OyTH
HiJIBUILEHUM a00 3HIKEHUM 3aJIeKHO BiJl TOTO, € TETIOBUH
CTpec rocTpuM 4uu XpoHiuHuM. Bona, Harpiii, Kaniit Ta Xmop
€ KUTTEBO BOKJIMBUMH CKJIaJHUKaMH HOTY, @ IIOTOBUIUICHHS
€ OCHOBHHM, SIKIIIO He HAWBaXXITMBIIINM, MEXaHI3MOM TePMO-
peryisiii, SIKuif BUKOPHCTOBYETHCS JUIsl BUIAJICHHS 3aiBOrO
Temwia 3 Tina. OTxe, HeOOXiTHO PO3POOUTH CTparerii 3MeH-
IICHHS TEIIOBOTO CTPECY, 100 JaTH KOPOBAaM 3MOTY POSIBU-
TH HA HOBHY CHJIy CBiif TeHETHYHHI NMOTEHIia] NPOIYKTHB-
HOCTI.

KurouoBi cioBa: 1iifHI KOPOBH, TEINIOBHUH CTpec, MeXa-
Hi3M TEIUIOperyJsiiii, BoAa, COXKUBAHHS KOPMY, MiHEpaJlbHI
CIIEMEHTH.

TensoBoii cTpecc y 10l HBIX KOPOB

Amup Hkoan, Aoayn Kyanyoc, HUsmamn Bbaiipam,
Turapésa E.M., bomko B.C., Ky3smenko O.A., Yepuss-
ckuii A.A.

O030p BKIIIOYACT aHAIH3 JIUTEPATypHBIX HCTOYHHUKOB
OTHOCHUTEIBHO (HaKTOPOB, OOYCIOBIMBAIOLIINX TEMJIOBOM
cTpecc y NOMHBIX KOPOB B IIEPUOJ JIAKTAIIMU U IOCIEACTBUSA
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MX BO3IEUCTBMSI Ha IPOU3BOACTBO MoJioKa. [Ipu3Hakamu u
CHMITTOMaMH TETIOBOTO CTPECCA Y KOPOB SIBISIOTCS YMEHbB-
IIEHHE MOTPEOJICHNsT KOPMa U CHIDKCHHE HaJ0eB MOJIOKA,
MOBBIIICHNE YaCTOTHI JbIXaHHS M TEMIICPATyphl Tella, a Tak-
e yXy[IIIeHHe pernpoxyKTUBHOI GyHKIHu. EcTh U npyrue
poOIeMBl, HallpUMep, CE30HHBIH POCT KOJIMYECTBA COMa-
TUYECKUX KJIETOK B OOIEM MOJIOKE, COOpaHHOM OT KOPOB.
Bec npu poxIeHUN YMEHBIIAETCS Y KOPOB, MOJBEPTIINXCS
BO3/ICHCTBUIO TEIJIOBOI'O CTpecca B TEUEHUE CYXOCTOHHOTO
repuosa. YCTaHOBJICHO, YTO HanboJiee KPUTUYHBIM SIBIISIET-
Csl TEIUIO, HAKOIUICHHOE OT JNEHCTBHS MPSMBIX COJHEYHBIX
nmyded. M3ydeHo, 9To BBICOKOE MOTPEOICHHE KOpMa IIpH-
BOJHT K YBEIMUCHHIO HAKOIJICHUS! METAOOIMYECKOrO Tell-
na. OTo, B CBOIO o4epenb, TpeOyeT MOIIHBIX MEXaHH3MOB
TEPMOPETYIALMN IS IOAAEPKAHUS TEMIIEpATyphl Teja B
TEPMOHEHTPAIILHOM 30HEe M (PU3NOIOIHIECKOM TOMEOCTase.
[ToxTBepxeHO, YTO TEIUIOBOM CTPECC OCIOXKHEH TeM, UTO
HETAaTUBHO BIHSET Ha JHEPreTUYecKylo CTaOMIBHOCTH, a
Takke Ha oOMeH Boxbl, Harpus, Kamus u Xmnopa. Creness
JTa3MEHHOTO MPOTeCTEPOHA MOXKET OBITh MOBBIIIEHHON MITH
MOHMXEHHOM B 3aBUCHUMOCTH OT TOTO, SIBJISETCS TEIJIOBOM
cTpecc oCTphIM WK XpoHudeckuMm. Bona, Harpuit, Kanuit
n XJ0p SIBISIOTCS JKU3HEHHO Ba)KHBIMH COCTABIISTFOIIMU
I0Ta, a MOTOOT/AEJICHHE SIBIISICTCS OCHOBHBIM, €CIIH HE BaXK-
HEHIIIM, MEXaHI3MOM TEPMOPETYIIAILNH, KOTOPBIii HCIONb-
3yeTcst IS yAaJeHus JTUIIHEro Tera u3 Tena. Ilostomy He-
00X0MMO pa3paboTaTh CTPATErny YMEHBIIEHHS TEIUIOBOTO
cTpecca, 4ToObl JaTh KOPOBaM BO3MOXKHOCTH IIPOSIBUTH B
MIOJTHYIO CHUTy CBOM Te€HETHYECKHH ITOTEHIIHAN IPOXYKTHB-
HOCTH.

KunioueBble ci10Ba: J10iiHbIE KOPOBBI, TEIJIOBOM cTpecC,
MEXaHHU3M TEPMOPETYIALHHY, BOJA, MOTPeOIeHNE KOpMa, MH-
HepaJIbHBIC HICMEHTHI.
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