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> Potential benefits and risks of using Precision Livestock
Farming technologies to manage animal welfare —
Recent developments at INRAE

Isabelle Veissier et al.
Université Clermont Auvergne, INRAE, VetAgro Sup, UMR Herbivores

Isabelle Veissier, Nicolas Wagner, Marie-Madeleine Mialon, Romain Lardy, Dorothée Ledoux, Mathieu Silberberg, Bruno Meunier
Animal Welfare Research Network, Precision Livestock Farming Workshop, 20 November 2020, Reading

» Animal welfare management

On the long term, one need to have an idea of the level of welfare
in order to improve animal living conditions: welfare assessment

On the short term, one should be informed of deviations from normal:
fare monitoring

deviation 2 warning - management action :

- Collection of more information to understand the causes of the deviation
- Isolation of an animal from its group in case of infectious disease

or severe aggressions from other animals
- Remedial action: Medical treatment, adjustment of barn ambiance
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» Rationale

Welfare: a matter of what the animal feels, generally seen through animal behaviour

Ex: sickness behaviour

This girl is sick = she feels sick
(health) (welfare)

Can we grasp this feeling?

time after injection of LPS, h (Borderas et al 2008)
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> Sickness behaviour in calves (fever)

Injection of LPS in calves el G

\time spent ruminating
\time spent eating hay
\ frequency self-grooming

rectal temperature, °C
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» Sickness behaviour in cows (2/2)
Intramammary inoculation of E Coli in lactating cows
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» Disruption of circadian rhythm under disease
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» “Animals don’t talk’ but their behaviour talks for them

» Cow and calf behaviour can be modified under illness or pain

» PLFtechnologiesin use

« The changes can be subtle:

- Real-Time Locating Systems (RTLS)
« No specific behaviour is produced

- Accelerometers
« Butthe frequency / duration of behaviours change - Comeras coupled uith image anlysi
o - Sound recording
« Farmers regularly look at their animals (at least once a day): - Temperature and humidity recording
can they always detect such subtle changes? - Weighing scales to weigh animals or control their feed intake
- Specific sensors to monitor biomarkers such as ruminal pH in cows, hormones or gases in a barn

- Electronic identification of large animals (cattle, pigs) thanks to Radio Frequency Identification (RFID)
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With PLF techniques,

- one has access to information 24h/h
on individual animals

- large amounts of data are produced
that need to be processed
to become meaningful,
and by thus likely to help farmers
to take decisions

How to detect when the behaviour is getting abnormal?

- study carried on circadian rhythm of activity -
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> Use of RTLS (CowView) to study circadian rhythm
RTLS Arousal
Aﬁ(n}nas O *

Standing up, active (moving, eating)

Standing up, idling
o 8

CowView Objectives of the study
+ Can we observe a circadian rhythm?
* Does the circadian rhythm
i depend on the state of the animal?
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» Cows’ main activities

1)
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2 |

p12
2020-11-20, ARWN, Precion Lvestack Farming Workshop  Veisier <t o,




24/11/2020

» Calculation of arousal level (1/2)

» Calculations to describe the circadian activity (2/2)
Ist resultson 1 farm 350 cows x 5 mo

Activity level
Raw data : activity of each animal per scan (1 scan /s) Calculations to run statistical analyses
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> FBAT method - principles > FBAT method - performances Large commerdal farm
* Use of Fourier Transform to model . 2datoset d % events detected
the activity on a specific cow*day (24 h) atasets are use . A I Datases |
(small vs. large, commercial vs. experimental farm) tasets
* Repeat the modelling 12 h later = Any disorder is noted by caretakers in a Logbook
. idi i z «  The threshold to distinguish normal vs. abnormal - 100
Eg{w;z;etthheezlzumt(l)lddélasn distance g rhythm is optimised to match with day without vs. 100 - 99.4
s with a disorder detected by caretakers 95.1 692 914
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the rhythm is supposed to have changed Performances Mastitis 100 - - 87.5
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i H '_..‘..!I % detection of something happening: 815 . . .
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2 can be 90-100% in case of a health problem 68.3 . .
(Wagner et al., 2020. DOI: 10.1016/j.ymeth.2020.09.003) , Disturbance 69 ni : 593
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» Risks of PLF use for animal welfare

Few PLF tools available for animals outdoors
PLF induces a change in farmer work
-> Risk to lessen the “care relationship" (observations, interactions with animals)
-> Animal less accustomed to human contacts
and therefore more difficult to handle?
-> Risk to rely only on what the PLF technologies tell

INRAZ
potentil Uestock

2020120 /W, Vs et .

Tail position

REPRODUCTION
NS

Vaginal

Abdomen contractions \

REPRODUCTION

Milk composition and
physical characteristics
NUTRITION HEALTH

Feed intake
NUTRITION

Hormones, enzymes,
metabolites
REPRODUCTION HEALTH

Walking HEALTH

INRA/

Position & activity
REPRODUCTION
[ ——

I ber p.26
2020 11,20, A, precsio From hipri/agricuiteur-charentais.ceussir r actualtes elevage-cause-nationale-developpement-et-perspectives des-capteurs: WOLQKAJE html

» Risks of PLF use for animal welfare

Few PLF tools available for animals outdoors
PLF induces a change in farmer work

-> Risk to lessen the “care relationship" (observations, interactions with animals)
-> Risk to rely only on what the PLF technologies tell

At present: PLF technologies are focused on production (reproduction) and health
- Risk to define animal welfare based on what the technologies tell
thus not taking into account aspects such as emotions, social interactions, etc.
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» Going further what is proposed by manufacturers :
Analysis of social networks
- ] Distance between cows Social network before and 2 wk after mixing
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CowView 1 square = 2 cows
The whole network is weakened when new cows are introduced.
The newcomers are not yet integrated in the network 2 weeks after mixing.
Rocha L.E.C. et al., 2020. DOI: 10.1016/j.applanim.2019.10
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» Risks of PLF use for animal welfare

Few PLF tools available for animals outdoors
PLF induces a change in farmer work

-> Risk to lessen the “care relationship” (observations, interactions with animals)
-> Riskto rely only on what the PLF technologies tell

At present: PLF technologies are focused on production (incl reproduction) and health
- Risk to define animal welfare based on what the technologies tell
thus not taking into account aspects such as emotions, social interactions, etc.

- Urgent need that biologists, IT developers and manufacturers work together to design tools that
address animal welfare in its various facets,
and make clear what these technologies do and don't do

Buller H. et al. DOI:10.3390/ani10101779
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