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Sustainability in animal breeding
Van Arend()nk ble livestotk t Sustainable production:
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People:
social justice (e.g. biopiracy: Access & Benefit Sharing)
food safety (e.g. cholesterol, PUFA; Salmonella, Listeria etc)
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Profit:
productivity
food security: feed the globe
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proportion of calorie intake from animal products: six countries, 1961 to 2013
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proportion c

more = worse

land use

less = better
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gram ASF protein /day

data from FAOstat, OECD, WorldBank (2015)
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3 of the human world 2050: the rural huma
on lives in large cities IS 8% smaller than in 201

24 % smaller in China + Inc
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Jimmy Smith et al (2012); source: FAO/LEAD

Cities rarely contribute to the production of their food.
Generally, they simply consume it. ..o

URBAN AND PERI-URBAN CONCENTRATION

Poultry Swine * Productivity must increase

|« Logistics of urban food supply

* Intensive production close to cities




dphistory.wixsite.com/7thgrade/eat-less-meat-to-help-the-environment

HOWeer person
2050

East & South c‘,{‘:&kﬁgﬁ“ Africa south

Asia/Pacific Africa of the Sahara




animal breeding contribute to increasing prodi
lot

We knew that already & it will be very necessary
Mainly to cater for the rising urban middle class,

in cities all over the world

Knowledge transfer to producers:
Olori, Van der Beek, Cleveland
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What can animal breeding contribute to improving animal welfare?
Animal welfare

lnvasive treatments

castration, tail docking, beak trimming, dehorning
Robustness; adaptability

disease resilience; aggressive behavior in group housing

Behavioural deprivation
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Behavioural deprivation

* instinct =2 motivations = coping behaviour patterns
* ooal: remove a stressor, or remove its stressful effects
* intensive housing conditions may obstruct these patterns
* by preventing the coping behaviour
e e.g. the required substrate is not available:
rooting material, nestbuilding material, other pigs
* by keeping the stressor in place in spite of coping
e e.g. tethered sows, pigs in an overcrowded pen
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x Catecholamins

Coping

keeping the stressor in place in spite of coping
o, tethered sows, pigs in an overcrowded |
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Coping

The classical welfare movement approach:
* remove those blockades x
* change the animal management system
= downstream control
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Upstream control of animal adaptation issues

O

Morris (2006): "the body simply has not evolved the

Neuro-

i . . . L. Limbic syst?amj— trans- —>{ Hypothalamus v CHH ‘5‘; Pituitary
capacity to not secrete corticosteroids during a crisis “miters e T
. ] B 4 3
— in effect, evolution has only gotten so far..." s
evolution could be usefully moved on by targeting the B
regulator of the HPA axis: the limbic system E—— .
. . - . . . 4 v T Immunity
modify instinctive patterns: reduce the motivation for Coping Behaviour < 7 growth
reproduction

behaviour that cannot be supported by the production system
= change the intensity of behavioural responses = domestication (Grandin & Deesing 1998)

adaptation of behaviour through selection = reduction of the drives for exploration, aggression etc:
extension of 10,000 years of domestication

so, what has happened during those 10,000 years ?

Knap (2012)
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i Christian-Albrechts-Universitat zu Kiel

FeelGood.:
Erfassung positiver Emotionen
beim Schwein
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size of
hippocampus
size of
adrenals
number of
astroglia
IgA
concentration
Czycholl (2015)

= I
i

W

o g N

r
o

»

o0
-
O
S ¥
n
<
)
.

:V_' o




Catherine Larzul,
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under control = speed up domestication & imp



It is tempting to think that in the tame foxes we observe a prolongation of

the phase in which young neurons possess their unique properties, as has
been shown in rats.

In the tame foxes, this might be regulated by genes that are targeted

during domestication and that are expressed heterogeneously along the
SEPtOtempOral aXiS, Dorsal - Septal

Anterior —}— Posterior _hg;(:—;;ggf—temporal

Ventral

* Get them under control 2> %/

Huang, Trut, Amrein et al (2015)
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What can animal breeding contribute to improved animal welfare?

* Technically, a lot ...
* ... but in practice, it all depends on the breeding goals.
* Someone must be willing to pay for it.

* Needs incentives from market forces / legislation.



Planet:
resource efficiency
environmental efficienc

> e
e X e -
b oda DA" s A




imal breeding contribute to improving

efficiency
ed efficiency
sses

ental efficiency



nimal breeding contribute to improving

efficiency
ed efficiency
sses

ental efficiency



y: the Food Feed Fuel tra
ol=loy[e1a 20 Nion (2017, worldwide):
19.3 mio ton liveweight

R) = -0.015 kg/kg per year
aves —0.015 x 149.3 mio b

2.24 mio ton feed

arable land per year, cumulative: 1.8 x Lux
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e~ www.vetbilgi.com

residual feed intake (op)

= net feed efficiency
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feed conversion ratio
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Figure 5. Key signaling pathways represented by DEPs in skeletal muscle tissues between high- and low-FE

pigs. Pink represents up-regulated proteins and green represents down-regulated proteins in high-FE pigs.
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e Losses

* More efficient systems tend to be
more sensitive to external disturbance

e Less idle capacity to fall back on,
in times of trouble



modified from Knol (2010); www.thebudgetwarrior.com/20
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* Losses
Knap (2014)
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modified from Knol (2010); www.thebudgetwarrior.com/2010/06/how
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: Cities rarely contribute to the production of their food.
Generally, they simply consume it. ...

URBAN AND PERI-URBAN CONCENTRATION
Ry Swine * Productivity must increase

|« Logistics of urban food supply
* Intensive production close to cities

* Must be environmentally friendly

Jimmy Smith et al (2012); source: FAO/LEAD




What can animal breeding contribute to improving efficien
Total N excretion (kg)

4 5
FCR (kg / kg)

Resource efficiency 8-
Feed efficiency 7"
Losses g
: N 5- )
Environmental efficiency W
4 - o - Shirali et al (2012)
3



maximum | .-
N excretion | N retention | .. H

(ka/pig)  —
6871
6.47" K
6.0 ' K‘i

561
5217 ..
481 55
>
4.4 1
401 <

minimum

.| N excretion

Genetic improvement reduces
hitrogen excretion of pigs

selection for lean tissue growth rate
(= N retention) has reduced ...

e ... N excretion per 120-kg pig from
5.0 to 4.0 kg = by 20 % in 35 years

e ... N excretion per kg N retention
by 25 % in 35 years

... when fed to minimum excretion

Knap (2012)



What can animal breeding contribute to improving efficiency?

* Alot...

e ... and much of the environmental efficiency
improvement is happening as a side effect.

 Can be targeted more explicitly ...

e ... but that will require a clear economic value.

 Shadow prices of greenhouse gases. Coming up now, in USA.
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