iges lantbruksuniversitet
edish University of Agricultural Sciences

Paverkan av ett varmare klimat

pa animalieproduktionen

Anders Herlin




S

SLU

Kommentarer

Varmestress och vad vi kan gora at det
Markanvandning och foderproduktion
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Fjaderfaproduktion

Komplexa samband mellan djurens termoneutrala
zon, temperatur | djurens narmiljo, strobaddens
kvalitet och fotskador

Precision Livestock Farming — 6vervakningssystem

Forcerad, tunnel ventilation



Temperature Humidity Index

Relation between environmental
variables and leg problems

- Timef out of om Aim: develop an
80.00 IR 200 50.00 % automated
7500 i & prediction system
B to detect leg
To.a goon B
ki g problems (e.g. Foot
o - Pad Dermatitis)
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* Van Vranken 2016
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% Foot Pad Dermatitis

% Foot Pad Dermatitis

Average time out of the comfort
zone for the whole round: 71% &

55% of birds with severe Foot Pad
Dermatitis

Average time out of the comfort
zone for the whole round: 48%

10% of birds with severe Foot Pad
Dermatitis
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Analysis of behavioural patterns

EyeNamic
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Van Vranken 2016
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Grisar

Grisens termiska narmiljo - beteende

Samband mellan hygien — halsa —
miljdpaverkan/emissioner (ex. NH3)
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Grisens termiska ACZ @
narmiljo R

- Temperaturen i grisens omedelbara
narhet — mikroklimatet

* Varmebelastning resulterar i att
grisarna valtrar sig, aven | godsel

« En val fungerande ventilation ar av
stor betydelse for djurens
valbefinnande
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Den svenska grisboxen — 2 ytor

GOdselyta
Helt golv eller spalt

= Vilo- och utfodringsyta‘
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Daligt klimat i
grisboxen ger
dalig hygien

FOr varmt:

- Fler grisar pa godselytan

- Aven andra forklaringar till
detta
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MoOjlighet studera med

bildanalys

- En grisbox med 9 grisar — 2 .
ytor -

* En Axis M-3006 kamera 640 x
480 mjpeg video

« Utvecklade
segmenteringsmetod
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Region of Interest (ROI)
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Koninuerlig uppskattning av
antalet grisar i1 olika delar av
grisboxen




Y Grisar: termisk narmiljo fran
stu - pildanalys - méjlighet till kunna kyla
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Notkreatur

 Varmebalans

« Skugga
» Oka evaporation
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Varmebelastning

Heat produced Heat gained Heat that is
internally by + from the - lost to the -
metabolic external external
processes environment environment

Air temperature = 94°F Relative humidity=90% 34¢
Cow is not under shade S l o
Y P

N

conduction &

. radiation
convection reduced

evaporatlion T gain from sun
by sweating T
reduced \
~102.4°F
39C .
evaporation
by respiration

reduced

o)
Heat Production > Net Heat Loss @
Body temperature rises ]












{ Studie fran UC Davies |

Kalifornien (Chen et al.)

e el - o .- R - -
P S I S o e L e T e "

Heat load accumulation - welfare & production concerns



3 min Jusch ﬂ[‘ri

O min av

feed bunk

Sprinklers reduce heat load, but use potable water



2 days in each treatment

4.9 L/min
(1.30 gpm)




Cows avoided walking through spray & getting their heads wet
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Time spent in the feed bunk area (h/24 h)

19

21 23 25

24-h average air temperature

24-h average body temperature

)°F 40.0°C

39.6

39.2

38.8

38.4

38.0

19

4.9 Limin (1.30 gpm)
1.3 Limin (0.35 gpm)

- Control

27°C

_. Control

__—1.3 Umin (0.35 gpm)

21 23 25

24-h average air temperature

4.9 Limin (1.30 gpm)

27°C

Sprinklers provided
cooling benefits

When cows had access to
sprinklers:

1. they spent more time at the
feed bunk in warmer weather

2. body temperature did not rise
as much in warmer weather

Studier fran Israel:
korna uppratthaller sin
mjolkproduktionen
under sommaren nar de
duschas regelbundet



7 S e o) B
Despite using 73% less water, 1.3 L/min (0.35 gpm)
cooled cows as effectively as 4.9 L/min (1.30 gpm)
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Beakta

Betesgang - varmestress
Vid konventionell mjolkning — okonventionella
mjolkningstider?
vid robotm|6lkning

Inomhus
Ar sprinkler billigare &n forcerad ventilation?
Motionsyta utomhus — delvis under tak
Gummi pa liggytor - negativt



S

SLU

Foderproduktion

» Olika scenarier:
* Torrt
- Torktaliga vaxter: Lucern

» Odling for 6kad mull-/kolhalt i jorden ger hdgre
vattenhallande kapacitet — markens "vattenminne” okar, mer
avdunstning

« Mer marktackande grédor — 6kar avdunstning vs.
stralningsvarme

» BIott — mer grasproduktion, skordeproblem, erosion?

- Bete — periodvis stodutfodring, battre drivgangar, fallor och
rotationsbeten
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Kolsanka

» Forlorat ca 50 % organiskt kol i svenska jordar
sen 50 talet

« Bete och vall fangar och lagrar kol

* Underjord rotmassa

« Kontrovers om potentialen av kolsénka

» Brukningsmetoder behover utvecklas for vall
och betesmarker maximera kolinlagring
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TABLE 7.2

Soil Cover and Soil Erosion

Average Annual Percent
Cropping Soil Loss Rainfall
System (tons/hectare) Runoff
Bare soil (no crop) 41.0 30
Continuous corn 19.7 29
Continuous wheat 10.1 23
Rotation: corn, 24 14
wheat, clover
Continuous bluegrass 0.3 12

Source: Based on 14 years of data from Missouri Experiment Station, Columbia,
Missouri.
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Markens
vatteninne
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Latitude [deg]

Forandring i markens "vattenminne”
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e https://www.youtube.com/watch?v=mTnKOI2V O

 https://en.engormix.com/MA-dairy-
cattle/videos/effects-heat-stress-feed-intake-dr-I-
baumagard-iowa-state-university-t31666.htm

« https://en.engormix.com/MA-dairy-
cattle/videos/improving-fertility-during-heat-stress-
hansen-university-florida-t23645.htm
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Graskale segmentering enl Otsu
(1979)

Gris
eller
halm?




A Efter manuell segmentering

""" utvecklades metodik som
resulterade 1 sannolikheter fOr
“griS”




Tunnel ventilation

» Most effective in tropical climate due to higher air exchange rate
& faster air movement @ 2.5-3 m/sec

» Fresh air enters the house at one end and pulled through the house
in longitudinal direction by means of high-performance fans

Tunnel ventilation




