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birth to 25

« We ‘want’ sows: liveborn
: : : : piglets — took
I.  Capable of nursing many, strong, viable piglets 8 hors

li. To remain in the herd for >6 farrowings with high productive
performance

lii. To be resilient & require low inputs for labour & medication

producing
16 liter of
milk every
day /

 We expect sows to:
I.  Have uncomplicated farrowings

» Despite with large litters it is a marathon of 4-8hrs
li. To produce large amounts of milk continously carrying
« 16 L/day on average 18-32
iii. To release many fertile eggs & conceive promptly after weaning ' ‘



Think sows as high performing athletes

“Prepare them to give birth to and feed many piglets
«Conditions — our responsibility:

* Housing

« Nutrition — before, during and after

« Physical conditions — and avoid injuries

And not just conditions (shoes)

— also tieing the shoe laces
SEGES

INNOVATION



Expectations and conditions

« High expectations regarding the sows’ performance
» Must provide conditions for them to be able to meet our expectations

Nutriton Management and produc
er / barnstaff needs

Species specific needs: Meet basic requirements for welfare SEGES

INNOVATION



The importance of optimizing the farrowing
environment

It may sound obvious but....Get the basics right!

ick | 2445154296




Strategi and interest from society — process of implementation?

Status — number of pens for loose lactating sows:
« 2023.
« app. 9,700 pens out of DK’s app. 225,000 farrowing places (900,000 sows) are for loose

SOWS
« <than 10 pens installed....

« 2024

 Installing 2562+ pens for loose lactating sows (subsidies — must be with pigs by new year)

SEGES



Reasons for ‘implementation’

 Barriers
* Increased space O

 Green field or reduced herd size
 |nvestment

* Design »

* Functionality

* Productivity
« Stockpeople-experience and —comfort

_— @)
e Solutions

SEGES



Future — lactating sows are loose

Sammen om Dyrene

Aftale om dyrevelfzerd 2024-2027

9. februar 2024

Regeringen (Socialdemokratiet, Venstre,
Moderaterne), Socialistisk Folkeparti, Liberal
Alliance, Det Konservative Folkeparti,
Radikale Venstre, Dansk Folkeparti og

Alternativet. t

Aftalens karakter

dermed
relevante lov- og bevillingsforslag,

der er hodvendige [for at
| implementerejovenstaende

Initiativer.

31 initiativs:

#1-4: Pets

#5-11: Across species
#12-18: Pig

#19-20: Cattle

#21-27: Poultry
#28-32: Other Initiatives

Aftalen har karakter af en _ _
stemmeaftale. |Aftaleparterne er — * ‘The Pig Statutory Declaration’
enige om at stemme for|de .

Modification of the Pig Statutory Decalaration — the
declaration setting the welfare standards for protection
of pigs

SEGES

INNOVATION



The Pig Statutory Declaration

o Pen must be designed so the sow can turn unhindered.
o Pen must have a space allowance of at least 6.5 m2 including the piglet creep‘iﬁ
o At least 3 m? of the space allowance must be solid or drained flc%)(r;,«\

o The freedom of movement for sows and gilts can b y confinement in the period
immidiately preceeding farrowing and up to «L{ ast farrowing at the most

o In the week prior to farrowmg thgwst have access to sufficient nestbuilding material

o Transition penod{\@\g)e between 18 — 20 years

ve?

SEGES



End the cage age

The ‘End the Cage Age’ initiative was submitted to the Commission on 2 October 2020, having
gathered 1,397,113 statements of support. See press release.

In its response to the ECI, the Commission commits to table, by the end of 2023, a legislative

proposal to phase out. and finally prohibit, the use of cage systems for all animals mentioned

in the Initiative.

@ 1 /3 B Z & o W Q

Ll

In particular, the Commission’s proposal will concern:

» Animals already covered by legislation: laying hens, sows anc e. . o
SCIENTIFIC OPINION J EFSA Joums

» Other animals mentioned in the ECl:rabbits, pullets, layer bree
ducks and geese. For these animals, the Commission has alr¢ S
Food Safety Authority) to complement the existing scientific e\
conditions needed for the prohibition of cages. *
EFSA Parel on Animal Health and Welfare (AHAW),
Seren Saxmose Nieken, Julio Ahvarez, Dominique Joseph Bicout, Paolo Calistrl,

Blisabetta Canal, Julian Ashley Drewe, Bruno Garin-Bastufi, Jose Luls Gonzales Rojas,
henigt, Mette Herskin, Virginke Michel, Mi a

SEGES

INNOVATION



Space allowance

= Pen - size

= Recommendations from

= 7,8 m? = piglet survivability loose farrowing at

same level as permanent crating
= 4,5-9,8 m? (+1,2 m? for piglets)
= German requirement
= 6,5m?
= Turning space
= Atleast 153 cm

» SEGES analyzing new trial data
SEGES

INNOVATION



13

* Key decisions
* Once you’ve build — conditions are given - live with it....and optimize within

e Start with successful implementation

Decisions before building and running afterwards .

J Urinate and
defaecate

conditions

|

Socialize

* Include in design and thoughts:

 What do pigs do

Explore

When do they do it

Why do they do it

How do they do it

Lo .

Eat and‘idrink

SEG|

INNOVATION



Development - 1

« Opening farrowing crates

« They will not be opened —
because of bad hygiene
« Sows eat, drink, dung + uniate

« But NOT in the same position

« Sows need more space

« Caretakers access to creep area

While the sow is
confined, it eats
and drink in the
same position.

A
A
A
/

When crate is
opened, sow
eats in the

same position

But turns away
from feeder,
when dunging

/”
A
%

i

Very difficult (‘impossible’) to use same footprint
and flooring for permant crate and for loose

SEGES



Development - 2

« Equalsided pens
. 240%240
« 2009-littersize

« Sows dunging
behaviour — fully
slatted

L.

T N
‘::::5;;/
3 3 2 1

/

9 B 7

sang

Erfaring 1721 SEG ES

INNOVATION



Development - 3

* Free Farrower — zero confinement

3. Sow walk (turn)
away from feeder
when dunging

+— 200-210 cm ——

SEGES

INNOVATION



Spatial dimensions

SEGES

INNOVATION




Sow dimensions

Danish crossbred sows in commercial herds in 2017

Length: 193 em

Sows: =103, 2 parity 5

Dimension Ave. £s.e. 95% percentile

Length, cm 192 (+0.6) 203

Height, cm 90 (x£0.4) 96

Width, cm 43 (0.5) 48 ot oL ) o
Depth, cm 65 (£0.6) 72

Moustsen & Nielsen, Meddelelse 1113, www.svineproduktion.dk
Nielsen et al. (2018), Livestock Science 209, 73-76. SEGES
INNOVATION



http://www.svineproduktion.dk/

Piglet dimensions

Dimensions (cm) < 1week (n=42) 3weeks (n=65)

_ength 31.3 44

Height 17.8 24.5

Width /7.3 11.5

Depth 8 12.5

Piglet weight (kg) 1.4 5

Space/piglet (m?) 0.02 0.06 Data: SEGES pig

production
Total area (m?) required: space at maximum piglet age & number
s SEGES
housed within the pen

INNOVATION
19



Beyond static sow dimensions: space for

movement

Figure 1.
Line around a standing
sow, before movement

Moustsen & Duus,
Meddelelse 722,

www.svineproduktion.dk
20

Figure 2.
Frame around the sow before movement
was initiated

&"'//::; = }'

Figure 3.

Frame after movement — showing area
used during manourvers to rise and lie
down

SEGES

INNOVATION



Dimensions

21

:};‘_ A,

v

— pen equipment

SOWS:
Dunging

Lying
Thermoregulate

Piglets:
Shoulder width
Safety zones

SEGES

INNOVATION



‘Ideal’ pen S|ze space for piglets

« Dimensions*number

Piglet dimensions
* Birth,
 One week

* Four-five weeks

Litter size in pen

Functional areas

Piglet safety zones



Sows’ confined for the first days post farrowing Read more in Erfaring 2308

Equalsided pen Rectangular pen
— Sow is lying diagonally when confined — Sow is parallel with pen side when confined

\ J

ABNRAI—

SEGES

INNOVATION
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‘Ideal’ pen size — space for the sow

e Sows’ dimensions

e Minimum

Planar width of 153 cm

 Planar width — turning space Planar area of 3.17 m?

* Minimum considered necessary to allow
unobstructed turning for sows with
the 95-percentile weight.

SEGES

H\INUU.‘\TIUN

« Ease of movement

25

Needs further researc



Turning

* Later pregnant sows

« Parity two or older (11 sows <= parity 4; 15 sows >= parity 5)
Test pen

« 120-140-160-180-200-220 cm

Turning

* Initial — one turn to ‘understand’ the principle

» Thereafter - random order of pen dimensions

* Three turns per pen dimension

Registrations on site

Videorecording (few/some turns missing)
Automatized analysis (including neural network)

SEGES



How much space needed to turn......

INNOVATION




Turning — preliminary analysis

* On site registrations
« Sow: Parity, weight, length, depth, width
« Complete/luncomplete turn
« Start and stop of each turn
« Automated analysis
* Number of pictures (= estimated time per turning)
« Angle 1
* Angle 2

 Distance

SEGES



Turning — preliminary results (1)
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Turning — preliminary results

Stidimenssic120 140

804 \\
\\\(_
e Stidimenssion factor(Stidimenssion)

## obs 120 140 160 180 200 220 Sum _
44 0o 1 0 O O O0 o0 1 1
## 1 3 0 1 1 0 0 5 —e= 140
## 3 13 20 20 20 20 19 112 - 160
## Sum 17 20 21 21 20 19 118 —— 180
=a= 200
—a— 220

INNOVATION
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2ip1824 tabellerBmd © @ | 27p1823 ekstraGraferR ©  © | Statistical data analysis CJ<ER noiRmd © @ Fotimgat ¢ [
) WFilter | Cofs: €< 1-50 > ®
“onl Nr Video StartPiex ShutPic.x MaxNr AntalNr RalNr
1 O7hsDmass (01863 _Saichjpy 001663 OTMSImass 1881 5185 3505 2408 0,0008559201
2 07h59ma8s 01664 Batchjpy 001664 07HSOmass 1881 5185 3505 2404 0.0011412288
3 07h59m28s (01665 Batchjpy 001665 O07hSImdss 1681 5185 3505 2404 00014265335
4 07h59m28s (01666 Batchjpg 001665 07hSamads 1681 5185 3505 2404 0.0017118202
5 07hSema8s CO1657 Batchjpg 001667 0ThSOmaEs 1861 5165 3505 2404 0.0019971459
6 07h5Om2fz CO1E68 Batchjpn 001663 07hS9mdts 1661 5165 3505 2404 0.0022824536
7 07hSGm4fc CO1E63 Batchjpn 001669 07hS9mits 1661 5165 3505 2404 0.0025677603
8 07h5Gm4flc (01670 Aarchjpg 001470 O7hG9mats 1661 5165 3505 2404 0.0028530670
9 07hSOm4s 001671 Barchipg 001671 O7RG9mais 1661 5165 3505 2404 0.0031303728
10 07h59mafs 001672 Batchjpg 001672 O7h59mads 1561 5165 3505 2404 0.0034236305
11 07hS9mags_001673_Batchipg 001673 07n59mads 1561 5165 3505 2404 0,0037085872
12 07h59m4gs_D01674_Batchypg 001674 07nS9mas 1561 5165 3505 2404 3,0035942939
13 07hsumass L1675 _gatchjpg 001675 O/ns9mas 1561 5165 3505 2404 00042756006
14 07hsHmags_ L0176 Satchjpg 001676 O7ThSImads 15861 5165 3505 2408 00045649073
15 07h59ma8s_D01E77_Batchjpy 001677 UMhSOmass 1881 5185 3505 2404 0.00428502140
16 07h59mass 001678 Salchjpy 001678 O7nSOmass 1881 5185 3505 2408 0,0057355207
17 07hS9m48s 001679 Batchjpy 001679 OTHSImASs 1681 5155 3505 2404 00054208274

Showing 1 to 17 of 46 entrizs, 58 total columns

Console Terminal  Background Jobs
R R421 - Fapse
>

> for(i in filer){

+ PlotTing{Hej3 =Hej3,img =i ,dir = "DATA/Ti1 Batch")

+ Sys.sleep(0.5)

+

>

>

> Tor(i in 012361:012410){
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Environment  Mistory Connections  Tutorial oy |
= ™ impontDataset ~  oF 96 MiE = s = Lst
R = Tk Global Envirenment ~ Q
Data
O AlleeIl 15887 obs. of 58 variables
O Angles 52432 obs. of 4 variables
O Centre 104864 obs. of 5 variables
OHej3 319834 obs. of 6 variables I
© KrydsInfo 104865 obs. of 6 variables 24
+ RetData 52432 obs. of 17 variables ’
Files Plots  Packages Help Viewer Presentation - |
> P P = R B % Putiish -
I
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Pens of 6,5 m?2 can be different
Equalsided pen (2557255)

SEGES

INNOVATION




Space & piglet survivability

J

450

400

350

300

Relative piglet mortality
(in relation to crated sows) [%]

250

200
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150

100

50
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Temporary or permanent confinement

Liveborn mortality from birth to weaning
(permanent crate = 100)

250
225 .
200
175
150 ¢ .
125
100 _.'_n__l—r_
75
50
25

0,0 2,0 4,0 6,0 80 10,0 12,0 14,0 16,0
Day of crate opening

Ceballos et al 2021
Chidgey et al 2015
Chidgey et al 2016a
Choi et al 2020
Hobel et al 2018
Lambertz et al 2015
Loftus et al 2020
Lohmeier et al 2020
Lohmeier et al 2020
Salaun et al 2004
Salaun et al 2004
Kinaine et al 2021
Caille et al 2010
Caille et al 2010
Condous et al 2016

e King etal 2019a
e (Callle et al 2010

Caille et al 2010
Gouman et al 2018
Mack et al 2017
Spindler et al 2018
Singh et al 2017
Moustsen et al 2013
mean

Lineger (mean)

SEGES

INNOVATION

Goumon et al., 2022



Temporary confinement or zero confinement
Liveborn mortality from birth to weaning
(zero confinement = 100)

120
100
80
° o e Heidiger et al 2018
. ¢ ° ® Olsson et al 2018
60 ® Moustsen et al 2013
e Salaun et al 2004
40 N e Salaun et al 2004
° e Mack et al 2017
’ e Lohmeier et al 2020
20 °
0
0,0 4,0 8,0 120 16,0 20,0 24,0 28,0 SEGES

INNOVATION

Days confined (28=weaning) Goumon et al.. 2022



Legal framework as it relates to space

Welfare leqgislation

* For leqgislation to be ‘meaningful’
« Controllable
« Sanctionable
« — Space

» Challenge
* Does it make a difference — outcome based?
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First decision regarding design

Creep area along passageway

Safety

Efficency

Reduce risk of transferring diseases
Easy access

Worker wellbeing

Human — animal relationship

Quality of and in care




Area and pen dimensios — welfare and environment

38

Equalsided — fully slatted: Rectanqgular pen — option for partly solid floor:

Solution under floor Solution above floor

=
W\

S\ )

\
-

SEGES
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ID / names for pens

ID pen

Abbreviation which includes type
(square/rectangular); space (m2);
dimensions (width and depth whether

feed width, fixed depth, fixed ratio); Fixed width
flocring (fixed ratio (slat and solid).
fixed depth slatted. vanable depth

slatted (=fixed depth sclid)

R55FWFR:

R: Rectangular pen

55: Area of 5.5 m2

FW: Fixed pen Width

FR: Fixed Ratic between depth of
slatted and depth of solid floor

R535FDFR:

R: Rectangular pen

55: Area of 5.5 m2

FD: Fixed pen Depth

FR: Fixed Ratic between depth of
slatted and depth of solid floor

R35FRFR:

F: Rectangular pen

55 Area of 3.0 m2

FR: Fixed Ratio pen depth:width
FR: Fixed Ratic between depth of
slatted and depth of solid floor

depth width

3.5

2.5
27

2.2

if 2/3 solid and
1/3 slats

if 100 cm slats  if 200 cm solid

RG60FWES:

R: Rectangular pen

B0: Area of 6.0 m2

FW: Fixed pen Width

F5: Fixed depth of Slatted floor

R65FDVS:

R: Rectangular pen

B5: Area of 6.5 m2

FD: Fixed Depth

V5: Varable depth of Slatted floor

R70OFRVS:

R: Rectangular pen

70: Area of 7.0 m2

FR: Fixed Ratio pen depthawidth
V5: Vanable depth of Slatted fleor

SEGES

INNOVATION




Decision support tool
* Is the design criteria meeting the needs of the sow, piglets and caretakers?

« Papgrise og checkliste
hizelper dig til bedre
staldindretning -
SEGES TV

Video — with English
subtitles

Is there enough space? Let's take a sow and lay her down.

= She has a whole litter of piglets. _

," | The piglets will stand and lie down, ‘

so there must be a solid floor for them all to lie on.

Therefore, it makes sense to consider building a larger pen

that can accommodate the piglets the sow gives birth to.


https://www.seges.tv/video/81682744/papgrise-og-checkliste-hjaelper-dig
https://www.seges.tv/video/81682744/papgrise-og-checkliste-hjaelper-dig
https://www.seges.tv/video/81682744/papgrise-og-checkliste-hjaelper-dig
https://www.seges.tv/video/81682744/papgrise-og-checkliste-hjaelper-dig

Conclusions

« Step 1 - Animals
» Understanding the animals needs/requirements — sufficient space....
» Dimensions

» Activity

Step 2 - Animals
» Future production
« Loose
« Larger litters
« Sustainability
Step 3 -
* Farm staff

* Legal framework

Step 4 — Supporting the animals
» Understanding the animals
* in design and implementation for technologies

« when providing the animals with choices

Step 5 — and the most obvious — also needs a fresh look.... SEGES

 Feed, water, air... INNOVATION
41
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Take
Home
Message

The farrowing
environment

sets the conditions
for sow and

piglet productivity

and their welfare

Set the conditions
in the farrowing
environment which
leads to high
welfare and
productivity

SEGES
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Spatial dimensions

SEGES
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Early use of milk-cup?

100% 50804
90%
80%
70%
L, 60%0 mmm R
*E;. 50% BLOW
< mCUP
40% BEMIXED
30% SUCKLE
20%
10%
0%

Day 7

LS14

Figure 9 Percentage of piglets in each category of Nuirition Source (NS) on days 7, 14 and 21 according to the standardised litter size on day | of either

14 piglets (LS14) or 17 piglets (LS17). (Reproduced from paper I'V).

! SEGES

Figure 6 A milk cup was placed waside each tamvwieg pea. 1o release wulk. the vemical tagy needs 1o be pashed I“hﬂv-n-rl l:l N
PhD Cecilie Kobek-Kjeldager, AU

either to the side or dowwwards. | Placeo: Ginlia Ciarcellun)



‘Pattinator’ in initial trial

T TS
i a T?
QOH_{!:L - ’ ‘

fsggsﬂ'“

!

l

mmu~M”*'

. - SEGES
https://www.seges.tv/channel/27487274/svin S NOUAT IO




SEGES
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SEGES

INNOVATION

Pattegrise dier nu pa livet lgs pa kunstige kirtler - SEGES TV Choose English subtitles


https://www.seges.tv/video/73946347/pattegrise-dier-nu-pa-livet-los-pa

Milk teats in incubators — pairs of piglets

Trial - 0-44 hours; Three incubators with two piglets each; Two teats in each incubator

SEGES

INNOVATION



Milk teats in incubators — six piglets together

Trial — 44-76 hours
One enclosure, six piglets

Six teats and one PigLET Starter

SEGES

INNOVATION
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