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Global Technology Lead,

Cargill Animal Nutrition

HE2AEo BE Wi .

Fast facts sow productivity Netherlands :

o B k(Total # pigs) : Z|& 11.5

. S/t G ZE 112 (Average herd size) : 6005
W/S/Y (PSY Ol 7IF): 30.7

Al AHBorm alive) : 14.8

Ab2kstillborn) : 1.3 (8%)

O| R & H|ALZ (Pre-wean mortality) : 12.9%

Number of pigs in EU in 2022 (Source : Eurostat, 2022 ﬂ
Y
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A2 ad A& in Group housing practice

() 9|‘?EI |—'|| el E:r"i > MEM' Gestating sows @ Cargill Innovation Center Velddriel, The Netherlands

e 2022F 2|2 HE

Barn reconstruction

e 20224 108 LA
Depop - repop sow herd October

o =3 Genetics: TN70
o 2= Nr Of sows: ~120
o AZ AAE 37 B2

o AL IF A AZHE
Dynamic group with feeding stations

XS 20| 2H0| M
Nedap feeding stations

2023. 62 Y=L 107
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.7 MEAMe SE5X]
Market context — Europe

CHERES SE5X| A AH S Al
Dealing with Welfare regulations — The Netherlands

. BE FAARRS| AH|H <o)
Group housed sows - Practical implications

.2013'd 25 AROARE 10E0] X| i Y.
2013 sow stall ban — 10 years later...

1. 8 AIZ B0 M2 S==XI Market context - Europe

SECEHH HIH 2919 =4
European Union- 2nd largest pig producer in the world

ez MEE CHet & 2 undera historically high pressure
» 2 x| ot AtstolH 1A Ban on AGP's and therapeutical Zinc

- 2Zdat SE28X| 78 Environment and Animal welfare regulations 325kg 23400
pork/hab/yr cw/year
« 213 8= |abor shortage .
7k QIS E AH|ZF : 32.5kg ¢iZh 2,3408 Eo| E] M4k

= =& ZtA Reduction of exports (China)

>
=
- 2{-232} M Russian-Ukraine war

22.6% 11.0M
O = 2| 7} X| H*H (ASF) L'H African swine fever outbreak cw exported sows

« E] 8 Z2 Reducing demand for pork meat R R ER2 e IR 242

- 1 "FEH"o| Z4ME 27 HIZ high “quality” demanding markets
Eurostat, 2022

o
r
re
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SE9| SS=X| & 28 Ao Animal Welfare in EU has a long history

wH2 7= S=5X|0f 2t @2 2tA 1970E 2 AHEe SSHUL KRR
EU rules on farmed animals’ welfare go back to the 1970s * *
* *

* ek

- 1978 5 SEHCR J|2EE SE BSE 9§ HY
European Convention for the Protection of Animals kept for Farming Purposes of 1978
- 1998 7% S B XH
1998 Directive for the protection of farmed animals
« Y SEEX 7IE0 BT EU 2 RS, VIR, 5 U HY =H 2@
EU rules on welfare standards for farmed animals encompass transportation, stunning and slaughter and breeding conditions.
. QEolo| SEEX|O| B3 BUEE A FOIKIE 24
EU citizens are becoming increasingly concerned

« EU A2l 10 3 99 0|4(94%)0| 5% SE2 |XIE BZdt= 20| FsiCha MZstLC.
More than nine in ten EU citizens believe it is important to protect the welfare of farmed animals. (94%)

- HA| R0l HEto|¥0| SEEX| A|AHM WAHE RIFO ol Cf B2 H| &S X| 2 FH|7} £|0] AFLICHE9%).
More than half of all Europeans are prepared to pay more for products sourced from animal welfare-friendly production systems. (59%)

Special Eurobarometer 442: Attitudes of Europeans towards Animal Welfare (March 2016)

* K x
*
* *
* *
* Kk

598 58 HSE U 9 ¥Y

European Convention for the Protection of Animals kept for Farming Purposes

U SHOR J|2E 5F SE ESZ X|H protection of farmed animals kept for Farming purposes Directive
E

SABZE R M : " 5B X2 = EHYLCE. RS

“Protocol to the Treaty of Amsterdam: “..animals are sentient beings

25 5 S 25 Y SX|0f CiEHEU 7

EU rules for the protection and welfare of animals during transport

EZ M 3= E50f gt o[ M3 77H(EC) No 1099/2009

Council Regulation (EC) No 1099/2009 on the protection of animals at the time of killing

ety EXOo R AI8ElE S8 B35 - X|H 86/609/EEC X 2010/63/EU

Protection of animals used for scientific purposes - Directives

SE5X| 2 2012-2015 EU animal welfare strategy 2012-2015 EU

EEEI 7“ I:lai ﬁ% AI‘% E‘Il Ban of individual sow stalls

EURCAW-EfX| 2. “#|0|X| ACHE BLHCI" EURCAW-Pigs operational. “End the Cage Age

"SHEE E]TX|" HEF Farm to Fork strategy

EE Il:l_l'%jl-l' ﬁ%S,-I nﬂ XI ?? Phase out all farrowing crates and sow stalls ??

I
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DEAS =X : R vs JHE =J19] 71 Hlw?
Sow stall ban: EU versus Country regulation

@ FEUEV) : YT = 4F FTHE U 1F HNX YUE 28 AF X
EU : Ban on sow stalls for pregnant sows from 4 weeks after service up to one week before farrowing

diol3 .

20158 E B EQ| AE FX|,
o WHI| AL 3U AE AR THs
2035 5E 0|f 0|F & FX|

Denmark : Sow stalls banned since 2015,
with possibility to stall sows for max of 3 days

during estrus. Full ban from weaning effective
in 2035.

PR
43 3 4YRE BE A8 27|

The Netherlands : Sow stalls banned
from 4 days after insemination.

Schubbert et al., 2022 (EURCAWPigs)

Loy 290 ;19881 O|F B FX
Sweden : Complete ban since 1988.

59 $3 MI|E HQlstn 20299 R
BE AE ¥H 3K

Germany : Sow stalls will be completely banne
d from 2029, except around time of inseminati
on.

QAER|0}: £ F 10UKE BE A8 2%
Austria : Sow stalls banned from 10 day

s after insemination.

HIZSEY SS=X 38 1 IS Akl

Dealing with Welfare regulations - The Netherlands

A&t JHE0I OleH M=fd =~ UASLICE
Producing in concepts is the future

TA| ALt SAIM L] S7171x] BEt 21,

27149 Aolo] Y

Creating added value and balance

between risk and reward throughout

entire production chain

Rabobank 2017

FEAR 2023. 68
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=] AL 1S nl2tn =
The pork concepts pyramid

N

Whole-life Antibiotic-free  E A4 H| free

Price and cost premium
Price®} Coste] Z=2|0|¢]

Increased animal welfare x
(More space per animal) Z M
MEXoO|
Traditional production i}; %21'
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‘SgHI2 H2I(KB) E St SiHE BE 2 3t
Standard quality control through ‘IKB’

SH 4 Hele 2E TN 7t S& “sSUERE, 2H|XHE ff6l”
Registration of livestock in all stages of meat production chain; “From Farmers, For Consumers”

- ot RO|M C}E R2E & 0|52 58I F 2|72t (0 : BN =4F2R)
Mandatory to allow transfer of animals from one to the other (e.g. farm to slaughter house)

- 7k%, SF A AR FE A AMdX O 2S
Guarantees about quality and origin of livestock, meat and eggs

- AE N, S8 UZ U 8X| - 2H|XI= AEQ EX| Cie &
nimal health and welfare — consumers have certainty about quality of the food

- Dfd SIRE)H HA X AS i IKB Nederland

ndent inspection and certification

IKB = Integrale keten Beheersing = Internal Supply Chain control

™ S2 & HUE S8t 52T Y T2

S—igl L HE2 oL- ©
Incorporate welfare through ‘Beter Leven' concept

#H O] 90% O] &e| =)0| ' E2 & HES =YUSt ASLIC
>90% of pig meat in supermarket from ‘Beter Leven’ concept

o HEZEO S3X 2K IKBO F7HE 7HdE
Additional to IKB. Specific for Netherlands

o HEF MZ(<1%)0 HEH MY S o] L=E HIF 22 2007'H0] AlZ

Launched in 2007 due to a need for an intermediate model between organic (<1%) and conventional farming

SE B3 EHHI2RE AIEE

From: Animal Protection Organization

Ho| X245 o 32 M MSE 715YE A

The more stars, the better welfare conditions for the farm animals

°f 900 57}7t 802t Fo| 'H E2 & HHXIE Wi
Approximately 900 farmers produce 800,000 ‘Beter Leven’ pigs

ME =0 B|AF 162 F 13R0M YYs7t

Commercialized by 13 out of 16 food retailers

Beter
| Leven I
P« x *
,1/‘ P 2]
S4i7
1 )
Y mrmell <

‘Beter Leven’

‘Better Life’ ﬂ
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‘ H253] MV|SS=TE  SHEMO| NI2HE st 259 OHH|
ZEO AP

S Bl

3
k|
2H|XE2 FES
Consumers are willing to pay 5 to 25% more for higher animal welfare

Beter
Leven

e

2ot
[ 2o

=

Retail price 22047} : up to 25%
SEEX|of it S22

SEX ST
Ol B2 37t} o9 2 L& Itf
Sufficient attention for animal welfare,
animals have even more space and are
allowed outside

Retail price 2047} : 5 to 15%

=235}

SEEX o et S 2
7t% £ 9 O B2 3a 3y de

Sufficient attention for animal welfare animals have
more space and distraction material

X| ZME0| i) 5~25% HE 7|7Ho| X| &35

JHEO] =& JI= Main criteria of ‘Beter Leven’ concept

L

[

o Retail price 22007} :

up to 40% (pigs) to 200% (poultry)
o SEEX| 0 chE SET B
oo B 27} ofel2 LY X9 BE

Sufficient attention for animal welfare, animals have
even more space and are allowed outside

ool S 8EIL B BA MY

Tail docking: allowed but less short

BE ZM A 9R

Group housing sows : mandatory

90% 0| ¥2| E]0| Moz 17l2] BE HE

>90% of the meat at least 1 star

EH:I| Exl Tail docking : banned
«BE ZAHAIS : I 4 HEH MX]

Group housing sows: mandatory + on straw

o 7k%0| 2AR ME{E £ Q= ARE £0
Animals have optimal freedom of choice

o THO| FX| il docking: banned

° 77 &Y Organic farming
o BE ZAM A o7 + FEHHX|

*Compared to conventional farming Group housing sows : mandatory + on straw

(A7) “ HIZ2E BXI” HE S S8t 28IV FH8E

Create more value through “Holland Varken” concept (new!)
ryHE LX-X-]

HEZE efX| S8 E0| FU/AMHSE NEH E]E TS X|¢
Support Dutch pig farmers to market the quality of their pork, also internationally

o F8 X3 T 22
1.

2. COV (Umbrella organization of meat processing companies)

e 3712] 7|48t 7|1 &
- HX|n7|o] M = MiE HESHE KB

IKB as a guarantee for responsible production of pork
<M HQle RE Y3 Zhofl E wE0| 755 St SEHQ FE AL DL}

Blockchain information system to enable information exchange between all links in the production chain

< 4E M tHoflM of L2 EE XA

= =27
Better cooperation within the production chain

HOLLAND VARKEN

POV = Pro (Producers Organization Pig Farming) Ketenkwaliteitssysteem

‘Holland Varken’

‘Dutch Pig’

o BH : 2024W7NK| A|AR 2tE

L E2te 2=MA0| Holland Varken(MIHZHE EfX])2| ZI Of2ff MAL|ZE 8l= Zi0| 28

Aim: entire system operational end of 2024. In future, have entire Dutch pig farming industry producing under the flag of Holland Varken

2023. 6
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Group housed sows - Practical implications

QA= 2 AL AR Group housed sows in gestation

Raising a lot of questions

? Fertility?
Housing? » q. :
a » .’ i BEYSY
“ ~ Behavior?
5 -5 -
Feeding? .

& Lameness?
- w NERE R
A4itd|? o~ - - Feed intake?
(o wy
g - -~ DE HE B2
@ é & Body condition?

A B2l T e v .
¢ cor &4
Embryo loss?

M| A EAH HIgle] 23 A

Nutrition

behavior INE=
&
Housing &
Management
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= AR B9 SE=X #89 S8 & BHS
Focus areas regarding welfare of group housed sows

Management

AL 2 B2|E CHR = EURCAWOIA 7ist =RIE xt& M3
Thematic factsheet developed by EURCAW that address management and housing

DE dalet 70 7|x3 FH #a| Y

Focus areas are based on sows’ biology and needs :

1. TIUSIX] &2 A ke THAL W B vt i

Mixing of unfamiliar pigs

2. HEE ARE QT 3
Competition for limited resources

3. Mgt 20|
Restrictive feeding

4. Arg 23 U g4 1ted A
Climatic and resting comfort

Source : EURCAWPigs Thematic Factsheet on Group-Housing and mixing of sows

D Eo| Ma|et 0] 7|XE E Based on the sows’ biology and needs Veregerent
¥ UNFAMILIAR ANIMALS 5
gg is lower with access tor in
® Sufficient space, especially the space and time.
first days after mixing, reduces ® Spreading food widely in case of floor feeding, allows all sows

access to food simultaneously.
® Adequate design of feeding stalls should prevent sows from
being attacked by others, leading to e.g. vulva biting.

Ejx| Sx|oto| Y

stress and agonistic interactions.
Relevance for pig welfare

® Good quality flooring prevents

slipping, falling and lameness. ® Sufficient space around the Electronic Sow Feeder helps to
® Opportunities to escape from reduce aggression.
other sows reduces stress and ® Competition for food can be reduced by additional provision
skin lesions. of roughage.
" Itis preferable to keep sows in ® There should be enough lying space to allow all sows to rest

at the same time.

static groups where they are
group: Y ® Lying areas should be separate from the activity and dunging

mixed only once during gestation.

areas.
SE8X|e| XBE ol & A 3 X|H g 4K, S5 A, HE LEl, Ao E= &
Welfare indicators Skin lesions, lameness Skin lesions, vulva lesions, body condition, manure on the body

Source : EURCAWPigs Thematic Factsheet on Group-Housing and mixing of sows

114 FEAF 2023 62
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= AR B9 SE=X #89 S8 & BHS
Focus areas regarding welfare of group housed sows

B Eo|/ME|et 0] 7| X E & Based on the sows’ biology and needs

S x| Sx|2to| Y
Relevance for pig welfare

ol
P8 CLIMATIC

N

AND RESTING

COMFORT
Clean, dry bedding
(e.g., straw) or cushioning,
e.g., using rubber improves

RESTRICTIVE
FEEDING —

B Restrictive feeding leads
to chronic and persistent
hunger, stereotypies, and
frustration.

SE5X|e x5S
Welfare indicators

in
J

Source : EURCAWPigs Thematic Factsheet on Group-Housing and mixing of sows

=A== 2= 2H|

resting comfort and reduce leg ® Providing both fibrous
and claw problems. ingredients in the diet
® Sow should not lie in their own excreta and ad libitum access to
under warm conditions; losing body roughage is the most
heat can be stimulated by e.g., cooled air, floor effective way to increase
cooling, misting and sprinkling systems, etc. satiety
= g@YAHE, M 2= B, XA s 2ojo| o™ 7
Panting, manure on the body, lameness ==
=3 HSE0| LIEFE = ASLICE
= Z2A0| HEM0| LIEK & USLILE

Group housing may lead to aggressive behavior in sows

=H e He
The Challenge

S
-

- HHIZ Ql3j =3
A AFSO| Ee

28¢ o|Ly

Sows are mixed <28 days after
insemination into groups due to regulation

- 20| 37te| BF, Mt 20| ¥¥
Limited feeder space, restricted feeding

373y usy

Aggressive behavior

- CHE ZHHIol Chst 32y
(A & 2ASE ME7, T2 ALK &L

=
Directed to other individuals

d)

(ear & vulva biting, scratches on other body parts)

gge| 3%

Directed to the environment

naE7| Including tail biting
= vs THd

Acute vs Chronic
X|HEQI MK vs X} 3|5

Dysfunctional vs natural

Joff me I

Consequences

X| & — ZEj

Lameness — culling
MA 4N Za

Reproductive performance |

nE MY otst

Sow Body condition |

Sow
behavior

2023. 68 Y=
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N

D=0 ZHY WS XM Sl
The relation between aggression and sow lameness

Sow
behavior

- 2E Y%= 2E XA 5-20%0] s BLiCt.
Claw lesions account for between 5-20% of sow lameness.
o @ CHE)oll 471= HXe Fa Q2 ZET HIE SFA A0 ofF £
One of the major causes of injuries to the claws (and limbs) is fighting on concrete/ slatted flooring at mixing.
< ME 2| olFo s A E2 “HTHE MR MF BY SR AP X £
Even after the dominance hierarchy is established pigs will continue to fight if they are overstocked or
have to compete for access to food.
« HXNE X=X 2o ZAL| 0 HE AL HAL T
In the absence of any treatment such injuries can become infected and in extreme cases lead to infecti
ons of the bone and ultimately to death or culling.

= . 4.
X x| 744 Avoiding leg problems
o ZET0| ELE MK Bt siatted area ; more slats — more claw problems

« EO| HiE HENE KX Floor quality ; slipperiness, quality of slats, pen equipment

() © ®
(] . "
o EA MM Hygiene ; wetness, cleaning of the floors w lesions: (a) toe overgrowth; (b) heel overgrowth and/or erosion; (c) white line dam

) dew claw injuries; () vertical cracks in the wall

o ME B4 2R Z 8 Amount of confrontations

Source : Quinn et al, 2013

SAd 52 0| B)IE LOII=dIAT QIS
Risk factors that may trigger aggression or tail biting

AR B #e| =AU EE 3], 43 Mo, gAL 2A A 2| S
Management Number of farmer visits / day; delay feed supply; mixing; time since last pigs mix, traumatic interventions

, ne|o| Y, M| dxe| FF, L &K, SE UZ,
Animal Tail posture, presence of tail injuries, skin lesions, health, age, genetics

EA 8 =AML 2R2LIOL 25, HE S8 HE

Climate Ammonia, temperature, draught

A& HiEHH|, AlR HEl, & S5, 208 HH|

Feed composition, feed form, water provision, feeder space

1 2023.6¢
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ASIRAES EFob)| fct BIHH 012
Leverage the risk assessment tool to evaluate risk factors

- 2|23 EHE 04| : Welfare Plus -

Sow

behavior

Ve Y . .
Cargill What is being assessed?
WELFARE PLUS® risk assessment tool

| The unique and simplest tool to help you solve tail biting and aggressiveness in your pig farm

. Assessment . Enrichment
ssesment of Enteligen® material
i L standards assessment

Cargill WELFARE PLUS™ concept.

Assessment done at (name of the farm)
Performed by:

3.

Assessment

of previous

vs. current 4.
situation

Traumatic

intervention
Socialization assessment
assessment

glA3 ég 31012 Bl Risk assessment tool procedure

S&E0 M2 & X ON FARM A2 A0 A2l & X} AT THE OFFICE
NER Wele XA Lo 3=

On farm form Internal OR external

JlsEe Yol/2H 1Y A Y
s P
On farm tools

INPUT and analysis by SMT team
0e0 HESE XX Lot Al
L AN ] Recommendations

|
I
|
|
I
i
|
J i > |
! | o0 0
EASY-TO-USE i ans
i
i
I
I
|
I

Complete ' ‘
AR B2 203 ¥ zeamema

oo &ET
¢ - . .
v - New nutritional recommendations + n
utritinal solution

Soy
behavior

- EA/EIY MEZ A Al SAMPLE the rooms/pens
- J| S RECORD
- &1 J|E &8 Annexes (EM guideline / Enteligen® standards)
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A3 éggl ’E’.I-!l' Outcome of the risk assessment

WELFARE PLUS® - Risk ssessment tool

Date. 20/Ausz0

General sssesament cutcomes Mok ormibmng oy 39
Love of cont e
s

& 3t O o|X| Q2E H|E 1 printable report e

& 2|23 29 24 Risk factors analysis on :
o W2| Z7| Tail biting
x

'S Aggression
Hiot £ 24 Recommendations :
/
o /
E

A - .
=2 M Nutritional solutions
(=13

St

'/’4/////:;/,;'/

b M| tAFE M-S Nutritional recommendations

ease comuder Sow

SenavaPro® L mtarvention soluion at weaming or misng® behavior

ot B
m ~eige | 02
p 310 gt |03
PR o SE—— El Tesskg | 045
T sy |05
[ || | 70| 08
gos| 0o
0m
J ® ® e 755
] ] iz 38
L L ] 28841
° ] [
o [ECE] ER
| e ig—c\ ]
sn
" Y ® f
B §
L] B
53 RES0D1
° ° s
0
L L o
18
L @ 2 PRI R
g 520 0 | o5
Ty 230 W | o5
T2-27g 3045 0 | o5
=5E 560 [0 T
[ w075 5 | s
HUE, 4 BRNT, SN, 307 4, 3971 4 S 5% 5 | s

SH H3 ZQAE : 0|8, S5, &I|, AR TE, MR, 25§

Farm Check Point : Feeder, Water, Ventilation, Density, Feed, Temperature etc.

118 ¥EUH 20236
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=01 A|AEE A= Feeding systems

Xt XAl Ad libitum feeding E A} HFE} A4 Floor feeding

E % characteristics : E & characteristics :
o ZH|H A|BH|8 Cheapest system to build o &8 Small groups

o 718 E2 SERX (29 2X|0f ofEt XtF X&)
Highest welfare (free access to feed for the animals)

o 1HH| B2E0|= 2|H Risk for too heavy/fat sows
o =2 At2H| X2} High feed cost

o M2 EX}F Low investment cost
o 50| I EXY Risk of feed wastage B
o BE HF2| 2 HO| % More variation in sow weight More

o BEO| ZHY WE Bl aggressive interactions

F82 HEZ 29 Key success factors :
o SHEEY T E
Right pen layout and feeder(s)
. BHIE A2(EE) TR
The right feed (ingredients)

F0 43 29 Key success factors :

o HF0f w2 22| A LRI Sorting of sows!

o 0] BlE ZIH Deliver the feed frequently (more meals per day)
o AFEE HA E42|7| Spread the feed over a large feeding area
o W3l EH 37 IR Good quality feed pellets

AE M Gated feeding stalls 7t 0| Trickle feeding
£ Characteristics : £ Characteristics :
o 3 HZ Less aggressive interactions during feeding o 2T 100154 2E80M 20 )
« BE X337} 20|38 Checking on sows relatively easy Slow dosing feed keeps sows fixed at one stall (100 gram/minute)

o BE M3 80| Checking on sows relatively easy

o BE 3740| 37}
More aggressive interaction during feeding

o M| EX}Z0| =& Higher cost of investment

F2 HE 29 Key success factors :

° %lx-‘!?_l AR EE'I'-I' ﬂl%/%xlgoll E'}Ia--_" RE HH*I 'Eﬂ —?—_9_ g-g R?_I Key success factors :
Create small static groups and select sows for the group on body =
condition/backfat o A8 ZOIE ZA =H
The longer stalls the less problems
o 20| YEE NHFH ZHY XU I
Reducing feed intake rates (smaller portions) helps prevent aggression
o Hgol mat 22| A Ee

Create small stable groups and select sows for the group on condition
(3 body condition groups)

2023. 6% ¥
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=01 A|AEE A= Feeding systems

HXpA X} ic sow feeder

E7% Characteristics :

o MAR] & 50F HE EF AO|=0M BHIH &28H
When sufficient group size cheaper system (50 sows/station)

o JIH|"H F 07} 7}'5 Individual feed allowance

o XI5 SO E 2T =0| E LR Time required for training

o7 BE MF HE H|A Easy check on feed refusal individual sows

Fo 43 8¢ Key success factors :
o 7H5% THE ER0| KAWL A0, 2 1§)

Preferred are static groups (if dynamic, then big groups)
- WUE B8, NA/ME 43 XIS gol We

Use attention list and take time difficult to check on lameness/ rebreeding etc
o E2 HIX| A] RE HIE/SX|W M3 R Condition checking / backfat at allotting
o AtE ZHO0| 41 Calibration of feed amount is key!
o FTHE H2| Gilt management

The role of nutrition

o Cl2|Q} & MEHE ZHMSI=H &F Focus on leg and claw quality

- HAES (7122 2E, 2, 04 28 M3 2R
Right (digestible) Ca, digestible P, total mineral balance in gilt developer and sow feed

- F7HHel HIEHIT} 0| FEH NS Ee
Extra vitamins and trace elements

e SE *“%0" E% : HE"E%' ﬁ.‘-ﬁ-.ﬁ Focus on behavior : fermentable fiber

%2 oz 47| = MY 57t = SBO USE 4B
Lower energy feeds = higher feed amount = more satisfaction

£ 2old 5 : 58 YS8¥s MM
Specific satiating effect: effect on behavior

ME MFH ZHWEE 70 Effect on feed competition

- (2E 2 ZAR Qgh MX=2] STt More piglets born

120 =%+ 2023. 62
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HEHS 2 Al S0 2SH DIXI= S
Effect of feeding straw and feed amount on stereotype behavior

Az Boiza £71HQ 494 Fols BEYY I

Feeling of satiety can be influenced by feed amount as well as by feeding additional fiber

3 25
ki
&
z 20
g
E 15 @ parity 1
e B parity 2
s 10 parly
£
£ >
:
z 0 -
3 high feeding  additional no straw, add. straw,
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Behavior of sows fed different carbohydrate
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More fermentable fiber keeps the sows quieter for a longer time
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Role of plant extracts on behavior

FEQ J| Main effects BLLEADING TO) :
& L] Al E P

R S B v 2EHA AZ Less stress
s=2 ngoz N7 wsl .
Opening or closing of dilgeznt pa:Fways v %gg 7“+j More serenity

Stimulating or inhibiting synthesis of differe
nt hormones v E9HZt M Less anxiety

% HE 243} Inflammation  wem

Specially selected herbs SE M S35 Hana)

Side effects linked to improved behavior

o Oxidation W =
43 70
Z Depression _— IMPROVED BEHAVIOR

Zl Sleeping time +

Al Testing plant extracts in field conditions

Al™ S=(Animals) :
« XHE/HE 5:5 AL Pre-growing (all pigs), growing (50%)
+ 33005 0|8 3% A& 3300 pigs in trial, divided over 3 consecutive batches
- BE G X|EL THO| Pigs have docked tails
« 85 : YEY 0|2 Genetics : Landrace
ME M7 C|XI2l(Treatment design) :
Ci =7 vs. 48 FEE Control vs. plant extracts

=M gE(Measurements) :

ma| 7| 4N =iX| Z7) Tail biting score(individual pig)

EE
Class GI0I X = Damage F 9| Definition
Ca I"gl" Research HOIX 812 No No damage to the tail, skin is intact
- Small damage (thin scratches) visible;
Field trial, France, 2020 i X2 G0 Small damage bite marks with the size of a pinhead

Deeper skin lesion of small size

2 28 4% Medium wound (max. size = tail diameter at respective location)
- Deeper skin lesion of large size
3 2 & Large wound (larger than tail diameter at respective location)
ne| Aal/ AL Black/brown tail
4 Part of tail missing Necrosis Dry or wet necrosis
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Plant extracts reduced incidence of tail biting

ne| 27| HYE
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m No biting = Yes biting

o N2t AKX M Hm Comparison is done on no lesions (score 0) version all other lesions (score 1 till 4)

o WE| 7| U=t 10%p AL (HIBHSR 40% &) sfSL Ch
Big difference in scoring between control and plant mix group > lower amount of biting lesions (-10% absolute or -40% reduction

Cargill Research, Field trial France, 2020

ME FEE9 = =00 B
Impact of plant extracts on sow mortality

— o
Wi A %%(Animals) :

FHRE AM/EQRE CHH Gilts, gestating and lactating sows
* 1,4005F TL& 1400 sows

- Danish &% O|-& Danish breed

AME A4 C|X}Q (Treatment design) :

1652 AL/ERIIZE ME FEE 0|8 Al
Control vs. plant extracts in gestation and lactation(16 weeks)

Cargill Research £ &= (Measurements) :
- RE ZEfE W O #Q sow culling (incl. reason for culling)

POP trial, TAC Denmark, 2021

- BE r'-ﬂ*l‘% I:’I! a {9l sow Mortality (incl. cause of death)
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Plant extracts reduced sow mortality by ~50%

Mortality sow & gilts 16 week period I NN T T
COLLED sows
50 45 Farrowing’s complications 4 4
:: Rectal prolaps 1 0
5 IJoint / claw infection, lameness 8 2 |
2 s Fight 0 1 |
25 5 Not pregnant 2 0
20 Others 4 3
s NATURAL death sows
12 - 5.66 Acute dead 7 4
Farrowing's complications 5 1
0 - rectal rgla S, infestinal bleedin 3 0
Control Plant extracts .p _P - g
= Average of sows mortality rate [%] 8 Sum of dead sows and ins.gilts [N Legs infection, lameness 1 4
! Fight 0 2
Other reason 10 3

BE/2E 49, XA A o] HAF Helo| XMAS Soll 2E HAES A2

Cargill Research, POP trial, TAC Denmark, 2021

D= HAEN HA] X0 0IXI= A2 =550 Fe
Impact of plant extracts on sow mortality and reproduction

N - =i

A %%(Animals) :
-?—EE, %I*LI/E%E Gilts, gestating and lactating sows
6005 600 sows
« &3 :HUsl 75, 2ixIsto| Exz EY0] 2
(Sire line) ; Danish Duroc , Dam line LW x Landrace

A AA| C| X} (Treatment design) :
AM/ZEFIZE ME FEE A8

Control vs. plant extracts in gestation and lactation

Cargill Research M 2 (Challenge) -
Field trial, Commercial farm UK, 2021 AMEO| B2 aggression in gestation
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Plant extracts improved sow reproductive performance

Wean-Oestrus Interval % Sows returning to 2nd service Farrowing rate

m Control . Plant extracts

10 10
1 0.8 day
8 8
6.58
6 5.78 6
4 . 4
2 2
1st Service

Cargill Research, Field trial, commercial farm UK, 2021

WHLHY 22, WY 2% 22

m Control ® Plant extracts = Control l Plant extracts
. 92
1 1.66 points o 1 1.5 points
6.76 88 893

5.10
84
82

2nd Service 80

4.20134 AE AISEH 10410] XILH ST -
2013 sow stall ban 10 years later --.

10018 20| = ZAH A 2202 E2?

10 years of group housed sows — What have we learned?

A4 A MY W 2E 3 E nefsl= 20| SR
Important to consider all links in the chain

A AL 2 H BESIHE 7| E AR Y4 ofH| Z2AHL
FIt2 YHEE e = ACHE Y

Group housing can give same (high) performance as stall housed
sows if constructed well and with the right animal management

Sow
behavior

Housing &
os0 s Management

Ald&ze|

Sow productivity in The Netherlands over time

Number of piglets
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sk M Uik . SEEX| 20HE coming up next: Free farrowing

B2 Ao A Z2ES0| o gE L

Raising a lot of questions.... HE ma=?
7z a N Q‘

. ’ Ao Wsye?
Duration? f\

. ior?
“. 1 ; a Behavior?

b * o Mx|ato
BE/XE 242 o % I 2g M3Ze?
. & Milk intake?
Sow and/or piglet loose? .
‘¢ B9 MNEE?
MAHH| =2 o o- .v -~ Milk production?

Cost of production? c - 3t e ] SFAF=?
2| =2 c ’ v Crushing?
Management? = 20 &AE|=?
Piglet feeding?
= e . . .
E2]| 20t= Al A|A Free farrowing in practice

HERE A7 U ZREA AE

Lactating sows @ Cargill Innovation Center Velddriel
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