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W e Science

Understanding biology

behaviour, physiology, cognition

* Optimizing environment

incubation & hatching conditions, housing in all life stages




- PPI Background

What do we know so far?

Importance of early life for normal development (anczak & Riber, 2015)
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Environmental enrichment during rearing is key (campbeli et al., 2018)

* Insects are part of natural chicken diet
* Black Soldier Fly larvae provisioning:
* |Improved health in broilers (ipema et al. 2020)
 |Improved feather condition in older laying
hens (star et al. 2020)




- PPILOW experiment: light during incubation and enrichment with
insect larvae during early life

2x2 factorial design, 44 pens (400 birds) in total:

Light-Dark — No larvae Light-Dark — Larvae Dark - Larvae Dark — No larvae

X | w@ | B




- PPI Behaviour tests overview

Round 1 NO-1 LT FP CcovID NOT-2 TI VR FS
Jan-Jun ‘20 HA
Round 2 NO-1 LT FP VA FBO OF NOT-2 Tl VR MS CFL
Apr-Sep ‘21 FBO FBO HA FS
Individual tests: Pen level tests:

NO = Novel object test
FBO = Foraging behaviour
observations

LT = Lateralisation test
VA = Voluntary approach test

Tl = Tonic immobility test FP = Feather pecking
OF = Open field test observations
MS = Manual restraint test HA = Human Approach test

FS = Feather scoring VR = Vaccination recovery test

CFL = Contrafreeloading test (pilot)




Sl PriLOW Feather pecking (5 wks) Kliphuis et al. (2023)

~
(6]

Larvae condition

B No larvae
B Larvae

Number of gentle feather pecks (75 minutes per pen)
N (&)}
(6)] o

o

Dark Light
Incubation condition

* No effects on gentle feather pecking
* Hardly any severe feather pecking observed
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Kliphuis et al. (2023)

- PPILOW Plumage condition score (15 wks)

1.00-

0.751

Cumulative
PC score

]
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ENEEEN
OUARWN =

Proportion of pullets per cumulative PC score
o o
o o
(4} o

0.00-

* Total score of 11 body regions (method from ik & keeling, 1999)
e OQverall little feather damage
* No effects on plumage condition (PC) score
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- PPILOW Foraging behaviour (1, 3 and 7 wks) Kliphuis et al. (2023)

5
Q 151
—
(]
Q.
» * *
‘E . .
=
o
2 10/ iti
o Larvae condition
—
3 B No larvae
a B Larvae
(@]
=
(@)
©
—
L
% 5
—
]
Q
E
=
=
0.

Dark Light
Incubation condition

e Larvae-enriched birds foraged more often
 BUT: no effect on total foraging time
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S PriLOW Fear of humans (6 wks) , ",“' etal. (2024)
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* Light-incubated birds showed less fear towards humans
e BUT: No effects in other fear tests
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- PPI Manual restraint test (15 weeks)

PPI

Kliphuis et al. (2024)

Dark Light

N

No effects on plasma corticosterone
before and after stressor

Plasma corticosterone (pg/mL blood)

Baseline Peak Recovery Baseline Peak Recovery
Blood sample

larv.cond B Nolarvae B2 Larvae 14




- PPI Conclusion experiment Science

Early-life effects

* In general, minor effects of treatments on behaviour

Too enriched?
More light exposure?
Scattering larvae?

* Light during incubation...
* reduced fear of humans, but only in one test
 did not affect feather pecking Nel®

 Larvae enrichment...

* increased foraging bouts, but not duration

* did not affect fearfulness or feather pecking

Long-term effects in the laying phase: Next presentation!
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Industry Science

On-farm studies
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HERENBOEREN

SAMEN DUURZAAM VOEDSEL PRODUCEREN

Challenges:

- Predation

- Avian Influenza
- Feather pecking




—

Four Herenboeren farms in NL

Layer hybrid (h) Dual purpose (dp)



—

Dual purpose chickens showed much more foraging behaviour

16% 17% 11%
0
40% 9%

48%
70%

H1 - H2 =DP1 = DP2 H1 =DP1 =DP2 H1 = DP1 = DP2

morning afternoon evening
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Dual purpose chickens were less fearful towards a novel object
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Most feather pecking and feather loss in one of the layer hybrid flocks
(H1), which also had the poorer environment

Average scores of feather loss
N

[

0 I II
H2 DP1

H1 DP2

= H1 H2 = DP1 DP2 .
Four chicken groups

B Measure 1l M Measure 2 Measure 3
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- PPI Conclusions on-farm studies

* During avian influenza outbreak, covered veranda is
important for birds to express foraging (helps to
prevent FP)

* Good quality environmental enrichment important:
alfalfa bales, fresh greens, hay, straw, pecking blocks

* Dual-purpose birds seem less at risk to develop FP
and show more normal foraging behaviour, less
fearful — opportunity for small-scale producers?
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- PPI Ongoing study: Effect of bedding in covered veranda on fearfulness,
FP and footpad lesions




-PPI Opportunities and barriers to enhance
laying hen welfare in low-input and organic farming

Science

Kliphuis et al. (in prep)

Industry

Survey targeting farmers, veterinarians, advisors etc. across
9 European countries

Views on welfare-improving management practices such as:

.
b In OVO SeX|ng M Strongly disagree Slightly disagree Neither agree nor disagree m Slightly agree B Strongly agree H Don’t know

L4 Dual purpose breeds HIGH CONSUMER DEMAND FOR ANIMAL-FRIENDLY PRODUCTS JE 23.8 41.0 7.4
. d h I ey EASE OF IMPLEMENTING WELFARE-IMPROVING MEASURE IN PRACTICE [IE]
OUt oor she ter Opportunltles ADDITIONAL PRICE PREMIUM PAID FOR ANIMAL-FRIENDLY PRODUCT [[E

[ ] Prohibiting routine mutilations HOUSING AND FACILITIES AVAILABLE IN THE FARM 30.3 27.0 1310
. . ETHICAL BENEFITS RELATED TO WELFARE-IMPROVING MEASURES X
b VaCCInatlonS APPROPRIATE AVAILABILITY OF INPUTS |
PLENTY OF INFORMATION, ADVICE OR SKILLS AVAILABLE [[ 27.0 262 5.7
BENEFITS TO MY OWN WELLBEING [IE]
POSSIBILITY TO CERTIFY PRODUCTION WITH AN INDEPENDENT BODY [
FAVOURABLE WEATHER AND NATURAL CONDITIONS JE
LOW LABOUR INPUT NEEDED TO APPLY WELFARE-IMPROVING MEASURES [
LOW COSTS OF WELFARE-IMPROVING MEASURES
PREDICTABLE REGULATIONS AND POLICIES

FLEXIBILITY OF REGULATIONS AND RULES 172 13.1 172 74

“Are the following factors an opportunity to improve laying hen welfare?”
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- PPI Conclusions supply chain survey Kliphuis et al. (in prep)

* The greatest barriers and opportunities are related to the market and to policy
development

e A product price premium and EU subsidies are both needed to finance welfare-
improving practices

* Inform consumers about egg industry = probably higher willingness to pay price
premium

* Re-evaluation of current organic regulations = remove barriers and stimulate
innovation

* Collaboration with farmers is essential for implementing affordable and practical
welfare-improving practices
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- PPI Society

Science

Consumer survey:

Harju et al., (2023)

Consumers’ views on egg quality and preferences for
responsible production — results from nine European
countries
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Society
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- PPI Conclusion

Industry Science

| }';; A team effort is needed

v," , '/ to improve welfare of
7 laying hens

Society
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