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high performance potential low resilience: small mistakes — big trouble
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18 7 number of sow farms (1000)
The number of sow farms in Europe is decreasing very quickly " n
Many of the less professional producers are moving out 7 -
— More professional animal management, better technology ] e
Also supported by pig breeding companies - oF 0
At the same time: ° - °
* New constraints such as group gestation, free farrowing o B
— less control of the individual animal ;- L 4
* More difficult to attract high-quality farm staff : - P
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family sow farm in Europe

year sows PWSY FTE piglets / FTE
1984 150 20 1.5 2.000
2024 600 33 1.0 20.000 x 10

Challenges:

Time available per individual pig has dramatically decreased; pigs must become more self-reliant
Reduce need for cross-fostering:

* more teats than piglets born

* more uniformity in litter size

If fewer teats than piglets born: more labour, rescue decks, motherless rearing — against societal opinion
Group gestation & free farrowing allow more natural behaviour

Behaviour to conspecifics and to farm staff will become more important
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At the same time: ° - °
* New constraints such as group gestation, free farrowing o ©

— less control of the individual animal ;- L 4
* More difficult to attract high-quality farm staff : - P
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With a supportive environment, strong performance is easy — also for vulnerable genotypes
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More challenging environments require more resilient genotypes — with strong performance potential

www.turismocanica.com/2018/05/what-country-has-the-best-and-worst-roads-in-central-america
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Breeding goal composition of 11 maternal breeding programs, 2022-2023

* Litter size & weaning-mating interval
* Piglet survival, birth weight & teat number

* Area of each pie: \/market share in Europe
* Total: 80 % of European pig production weighted average

Knap, Knol, Sgrensen, Huisman, Van der Spek, Zak, Granados, Lewis (2023) doi.org/10.3389/fanim.2023.1218175



Our challenge is to offer solutions

* Producer

° 3|g
* People
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Producer challenges

ﬁ@ Profitability
@ Labour

Productivity

@3 Meat value
i\%;}; Mortality

@ Feed cost




Pig challenges
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Housing
Treatments
Animal stress
Social behaviour
Antibiotics

Mortality
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People challenges

Py Greenhouse gases
Manure

(Y, Food —feed —fuel

Water scarcity

Meat quality
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Genetics provide numerous solutions
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Health & welfare, sow & piglet

Piglet:
Proper gestation length, proper birth weight, uniform litter

:" frontiers ‘ Frontiers in

@ Check for updates

OPEN ACCESS

Luca Fontanesi,
University of Bologna, Italy

David Sola-Oriol,

Autonomous University of Barcelona, Spain
Francesco Tiezzi,

University of Florence, Italy

Pieter W. Knap
pieter knap@genusplc.com

Original Research
20 July 2023
10.3389/fanim.2023.1218175

Genetic and phenotypic

time trends of litter size,
piglet mortality, and

birth weight in pigs

Pieter W. Knap™, Egbert F. Knol?, A. Christian Serensen?,

Abe E. Huisman®, Dianne van der Spek?, Louisa J. Zak?,
Ana Granados Chapatte® and Craig R. G. Lewis®



within-litter average birth weight

5 10 15
total number born

proper birthweight

Phenotypic trends: birth weight vs litter size

20 25

uniform litter uniform litter

Knap, Knol, Sgrensen, Huisman, Van der Spek, Zak, Granados, Lewis (2023) doi.org/10.3389/fanim.2023.1218175



Health & welfare, sow & piglet

Piglet:

* Proper gestation length, proper birth weight, uniform litter

* Proper farrowing duration: born in time to get enough colostrum




Larger litters
— longer farrowing duration
* more stillborn piglets
* more difficult for the sow

Antagonisms, again...

Capture data on the farrowing process
* length
* interval between piglets

* etc

ldentify sows able to farrow without hiccups




toring the farrowing process

Moni

|
I
|
|
|
|
|
|
I'- L - B =
; -
| |
1 o -
| |
l-—:--F-_-: _—--1:
: 5 S -:
| |
- . - -
|
|
|
|
|
|
|
|
|
|
|
|
|
l

S

o

2 |
=
] W SR JE
=
N
"y
-t &
|
ETI-IIIIIIII-I-I — .-.I-I - - . . . . e . .
o |
IIIIIIIIIIIIIIIIIIII - I‘IIIIIIIII
||||||||||||||||||||| i e ol - ||-|I.
[ ] | ] H
4] [ ] i
] — :
¥ ]
1
||||||||||||||||||||||||| —llFlhllrl
-3
IIIIIIIIIIIIIIIIIII [ & N = N ] — IJIIII
— ™
w _ =
¥
2L ’
&
CwEsonmEnoee 8 H
GmanIcagIndo sl .
A L S R R
LI | @ & ®F ¥ @ W W
SERERREREREE
n m L ] o sF (] [ ]

sjg|bid N

Time

& Hypor



The condensed
farrowing processes of
10 sows

Good news:
e there is variation
* it can be captured

— Scope for novel
breeding goal traits

Towards more self-
reliant sows

Piglets
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Health & welfare, sow & piglet

Piglet:

* Proper gestation length, proper birth weight, uniform litter

* Proper farrowing duration: born in time to get enough colostrum

* Colostrum storage
* |ts own teat, enough milk




frequency

Phenotypic trends: teat number, litter size & piglet mortality

-10 -5 0 3 10 15 20

surplus teats:
Teat Number minus Number Born Alive per litter

Knap, Knol, Sgrensen, Huisman, Van der Spek, Zak, Granados, Lewis (2023) doi.org/10.3389/fanim.2023.1218175



Health & welfare, sow & piglet

Piglet:

Proper gestation length, proper birth weight, uniform litter
Proper farrowing duration: born in time to get enough colostrum
Colostrum storage

Its own teat, enough milk

Communication with the sow

Sow:

Opportunity to express farrowing behaviour and nest-building
Options to move between farrowing consecutive piglets
Allowing or refusing piglets to suckle

Communication with piglets, also when in the nest (visibility)
Feed: quality, quantity, intake capacity



Genetic trends: piglet mortality vs litter size
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Knap, Knol, Sgrensen, Huisman, Van der Spek, Zak, Granados, Lewis (2023) doi.org/10.3389/fanim.2023.1218175




mortality rate

Phenotypic trends: piglet mortality vs litter size
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For discussion

1. Having heard this presentation: where does pig breeding go wrong ?

2. Larger litter size, in terms of Survival, pig breeding can (and does)...
a. ...maintain birth weight by increasing litter weight
b. ...increase litter uniformity
c. ...keep piglet development at a healthy level, before and after birth
d. ...increase number of teats

So, where is the harm ?



For discussion

3. Larger litter size in terms of Health:
a. Each piglet can have normal development in utero and post-partum

b. Every piglet can have its own teat (on average), and proper colostrum
intake

c. Proper cross-fostering reduces spread of disease; uniform litter size
reduces the need for cross-fostering

d. The sow needs to increase her milk production to accommodate her
piglets, compensated by an increased feed intake

Is the harm similar as in dairy cattle — increased metabolic load on the sow?



2. Larger litter size, in terms of Survival:

Pig breeding can (and does)...

a.
b.
C.
d.

...maintain birth weight by increasing litter weight

...increase litter uniformity

...keep piglet development at a healthy level, before and after birth
...increase number of teats

So, where is the harm ?

3. Larger litter size in terms of Health:

a.
b.
C.

Each piglet can have normal development in utero and post-partum
Every piglet can have its own teat (on average), and proper colostrum intake

Proper cross-fostering reduces spread of disease; uniform litter size reduces
the need for cross-fostering

The sow needs to increase her milk production to accommodate her piglets,
compensated by an increased feed intake

Is the harm similar as in dairy cattle — increased metabolic load on the sow?



