OVERVIEWCF HEAT STRESS
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Ambient temperature

Fromthe noment when anbient

tenmperature exceeds upper
critical point (LCT)

More energy is needed to lose
heat and homeathermy can nat
be maintained, resultingina
rise in body tenperature



PARAMETERS AHHECTING UPPER CRITICAL TEMPERATLRE

Animal-related parameters

Genetics Physidogical status



PARAMETERS AHHECTING UPPER CRITICAL TEMPERATLRE

Ervironment-related paraneters

Ambient tenperature Relative humidity Air speed \entilation Housing and farmspecifics




CLIMATE CHANGEWORLDWICE

Change in tenperature compared to 1850-1900
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HEAT STRESS INFARM ANMALS

* Hgs are sengtive for heat stress dueto
* Lack of sweat glands
* Thick subcutaneous fat layer
* Limted lung capaaity
* Selection on high productivity
* Housing conditions




CONSHOLENCES OF HEAT STRESS

Increased respiration rate ”

Increased rectal tenperature




CONSHOLENCES OF HEAT STRESS

o Increased water intake

@ Increased feed conversion ratio

° Altered carcass conmosition

0 Decreased milk yield
Oifficult estrus and less fertile




MEAS RING HEAT LOALY'STRESS

e * Terrperature huridiity index (TH)
for heat stress * Index combining tenperature and relative humidity
» Boundanies dependent of animal species

+ Changesin physiology & performence
* Increased respiration rate in combination with increased
— 285°Cand 40% rectal tenrperature

for heat Sress 270°Cand 60% * Decreased feed efficiency. when the decreased feed intake
resultsin inmpaired daily gain
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Hfect of antiaxidants

Airépeed

Water additives Msting in lairage

Hfect of stocking density



MANAGEMENT
STRATEGIES
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MANAGEMENT
STRATEGIES

- lower stocking density -
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MANAGEVENT STRATHEES
Lower stocking denaity
i legislation:

o 85-10kg 065 nf/animal
o 0kg 1nt/animel

Benefits for heat stress

o Lessdirect contact with pen mates

o Choosing to nove away frompen mates
o Better accesstothe cooler floor

Increase heat radiation and encourage convective heat losses

Beter productivity during heat stress

What about physidlogy?



MANAGEVENT STRATHGES

Lower stocking denaity

i, W

Sart-up at 1.2 nf

Sart-upat 1.0 nf

Sart-up at 0.8 nt

:

J

Half-grid floor
Pensize 4.8nt
4 compartments
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MANAGEVENT STRATHGES

Lower stocking denaity
Increase in rectal tenperature during heat wave Figs under high stocking density are less able to
, e | maintain intemal metabalic tenperature
— » Increased radiant heat emitted frompen metes

* Lessfloor area for sensible heat lass via conduction

0.8 ni/animel 1.2 nf /animel

ab

/ SD 1.3 SD 1.0 SD 0.8

Stocking density




MANAGEMENT
STRATEGIES

- genetics -




Genetics
o Hgs selected on high growth performmance, have a reduced capacity for coping
with heat stress (greater effect on ADGand FCRin nore recent studies)

Increased heat production

o Greater heat stress tolerance in tropical breeds conrpared to tenperate climate breeds

Lower metabalic heat production resulting fromreduced productive patential

Financial sustainable (higher production costs attributed to slower groath and
fatter carcasses)?



MANAGEVENT STRATHGES

Genetics

Offspring of terminal sire line selected on Offspring of terminal sire line selected on
optimal carcass quality optimal growth

* 5~ > e e B
e

ADR: 21 kg/day ADR: 2.4 kg/day |
FOR 231 FOR 238

Lean meat: 67 % Lean meat: 62 %
Backfat: 4% Backfat: 86 % @@j}f
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Older fattening pigs selected for

had declining daily gain
during prolonged heat stress, whereas daily
gain of pigs selected for optimel gronth

decreased less

duration of heat wave Study in subrrission



CLIMATE-TECHNI CAL
STRATEGIES




CLIMATE-TECHNI CAL
STRATEGIES

- extra axial fans-
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CLIMATE-TECHNCAL STRATHGEIES

Bxtra axial fans

Forced convection is one of the nost effective ways of
Inproving an animal’s heat loss

Better feed efficiency & daily gain in mechanical
vertilated (higher air speed) vs. natural ventilated bams

Better daily gain & feed intake with increased air speed
at>24°C




CLIMATE-TECHNCAL STRATHGEIES

Bxtra axial fans

2 axial fansin farroning house
Mxing fresh axygenated air with
the air present in the unit

070 cm

H13m
6600 ni/h
On>25°C
Off. <25°C

Door ventilation




CLIMATE-TECHNCAL STRATHGEIES

Bxdra axial fans
air outlet air outlet
® L J
-, B
.-'§ -' -. - a
e el —F
| ] " =

sk S
© air outlet

ar inlet air inlet

air inlet W

28



CLIMATE-TECHNCAL STRATHGEIES

Extra axial fans \2C
Mxing fresh air better with air
present in the conrpartment
Maximumtenperature per day

Temperature [°C]

30

]
a

20

M\/

Max tenrperature (°C)
Max TH 826 809
Nurber of days >30°C 14 4

Aug 21 Aug 28 Sep 04 Sep 11 Sep 18
Date



CLIMATE-TECHNCAL STRATHGEIES

Bxtra axial fans

Heat stress scare (0-150)

100

(cm)

50

Control

41

Animal is not panting,
normal respiration,
difficult to see
respiration movements

Fan

15

160

30 / 60 %0

Respiration rate

Animal panting rapidly,

mouth open, drool,
reddish-white blotchy appearance,
lethargic animal

' 120 130
[ \ [ [ \ |

Easy to see Accelerated Animal panting very Animal panting quickly, Animal panting rapidly,

respiration respiration, mouth  fast, mouth sometimes open mouth open,

movements in closed, no drool

the flank

-

Control

mouth closed, racing
respiration

or slightly drooling

(bri

40

Fan

]

Control

drool,
reddish-white blotchy appearance

Fan



CLIMATE-TECHNI CAL
STRATEGIES

- high pressure fogging -




CLIMATE-TECHNCAL STRATHGEIES

Hgh pressure fogging

The transition of water into gas (and associated thermral energy)
will reduce air tenperature

Decrease in respiration rate

Increased air relative humdity!




CLIMATE-TECHNCAL STRATHGEIES

Hgh pressure fogging

Hgh pressure fogging in compartment
Dropping air tenperature by adiabatic codling

70 bar
Sep-wise with °C
min pulse time 45s

max pulse time 240s

On>275°C
Off: >75%




CLIMATE-TECHNCAL STRATHGEIES

Hgh pressure fogging
Ambient tenperature /
control
A fogging " N
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CLIMATE-TECHNCAL STRATHGEIES

Hgh pressure fogging

Respiration rate Heat stress score (0-150) Rectal terrperature

90- 40.0-
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“ control  fogging control  fogging control  fogging control  fogging / control foggmg control fogglng

Rvalue (treatrment within heat) =0.017 PRvalue (treatrent within heat) =0.045 PRvalue (treatrment within heat) =0.862

Ongoing study



TAKE HOME MESGAGES

. Management strategies
genetics

* Lowering stocking dengity

2 (Qmate-technical strategies

* BEdrafans
* Hgh pressure fogging
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