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1. Introduction

Key words: egg quality, housing system, physical condition score, poultry welfare, stress indicator
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v/ Poultry welfare
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(FUFUEYER SR nd SEEX ST AT Y EY)

Cage, 0.075m?/birds, Aviary, 9birds/m?
6.14 hens/cage

Aims: to compare the welfare levels of laying hens with intact beaks housed in cage systems and aviary systems.
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2. Materials and methods

v Birds, Housing, and Management v' Animals and housing
N RES (gg %1%‘—) + 28, 38, 48 weeks, Hy-Line Brown

« Cage (0.075m?/birds, 6.14 hens/cage): 79,500 birds.

Aviary Enriched « Aviary(9birds/m?): 42,079 birds.
cage
/
/
4
/
4
(A n / ,
) » ’ ’
3 tier v v i .
/
| 4 | 4 | 4 :
< Sampling
nd ti i
2nd tier v v v point
’ ’ ’ Sy
tottier | ¥ v v N <
N
AN Egg belt
(N
7
2. Materials and methods
v' Birds, Housing, and Management
© ! @ 5
R ,y\/‘/‘ Pech Yv' \ A
o—— . —_—
g A il Y f . H oA N
g j" . _i" 2 tier | %7) uFeeder 7 ;;1
2 floor s [4] iy s [§ iyt s (4] ! T I, igﬁ
) ¥ s g ¥ 1 HNipple 1 Dbel
TLiwl] Ehiw T N 1 o [\ drnkere ’L%
15t floor [eys s8] Clss) 8] [Ley! e8] \\ o " . \‘;ﬁo " "\ﬁ
. Manure belt *
(E)
Stairs ¥ floor _ Stairs . 24 floor
Litter| area U Litter| area
2 tier| aviary| syster . 2 tier| aviary| systen
U Litter| area T U Litter area
2 tier|aviary| syster 14.4m 2 tier| aviary| systen
)| Litter|area U Litter|area
2 tier|aviary| syster 2 tier| aviary| systen
Entry/ i Litter| area M D Litter|area *
—)
85.2m

Figure 1. Schematic diagrams of the housing systems and sampling points for laying hens in this study: (A) partial
schematic diagram and example of sampling hens collecting point of cage systems, (B): one
cage(length*depth*height,) has six to seven hens, (C): a front view of aviary systems used, (D): structures in aviary
systems, (E): aerial view of sampling location in aviarygsystems; red man represented sampling point of hens.
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Laying Rates Comparison (CS vs AS) Mortality Rates Comparison (CS vs AS)

9% 9
€S Laying Rte (%) CS Mortaity Rate (%)
- A Laying Rate (%) e~ AS Mortality Rate (%)

93

8

Laying Rate (%)
2

8

Mortality Rate (%)
w

89

88

Weeks Weeks

2. Materials and methods

v’ Physical Condition Measurement (n = 600) Comb pecking wounds
Back of head

Table 1. The physical condition measurement criteria for laying hens.

. Parameters Score 0 Score 1 Score 2
Comb pecking wounds ~ None <3 wounds =>3 wounds Neck
Back of head Complgte <2.5¢m >2.5¢m
feathering
~ Plumage Complete o S 5em Breast
Welfare Quality  (neck, back, belly) feathering
(2009) Foot pad lesions intack Necrosis Swollen

Foot pad lesions

b, |
‘ i Y\

Comb pecking wounds  Back of head Neck Back Breast Foot pad lesions
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Physical condition of hens in Cage and Aviary

Table 1. The physical condition measurement score of laying hens housed in cage (CS; n = 300 hens) and aviary system (AS; n

=300 hens) at the age of 28, 38 and 48 weeks.

Housing Type P value

Parameters Weeks cs SEM Theatiat cs! AS?

Comb pecking wounds 28 0.1 0.04 0.001 0.254 0.001
38 0.2 0.03 0.217
48 0.2 0.04 0.192
mean 0.2 0.02 0.001

Back of head 28 P 0.06 0.001 0.007 0.001
38 1.6' 0.06 0.001
48 1.6 0.05 0.001
mean 14 0.04 0.001

Plumage neck 28 0.7° 0.05 0.001 0.001 0.001
38 L.* 0.05 0.001
48 1.8 0.04 0.001
mean 14 0.03 0.001

Plumage back 28 0.2° 0.03 0.010 0.001 0.001
38 0.9 0.06 0.249
48 1.5 0.05 0.069
mean 0.9 0.04 0.010

Plumage belly 28 0.1 0.02 0.004 0.001 0.846
38 L1 0.06 0.001
48 15! 0.06 0.001
mean 0.9 0.03 0.001

Foot pad lesions 28 0.2 0.02 0.011 0.722 0.322
38 0.2 0.02 0.001
48 0.2 0.02 0.001
mean {02 ) 0.01 0.001

(Jeon et al,, submitted to Poultry Sci)

) (8)
1.0 Friendly
1.0 FrustratedDepressed Bored Confident @ [ Energetic
X X Positivelyoccupied® o
DistressedX {nsure omfortatle o Relaxed
Content Acti
05| Agitated X 05 all cive Depressed
X Fearful Happy m X
Tense) o [ Agitated

M yNervous Content £ Disessedheartu

g Confident g stresse

§ 00 Scared Eriendiy i E‘ 00 — e

E PosiivelyOccupied 8 Tustrated, s

0 Comfortable§ NervousxScared

X Active Bored
The terms used for the QBA laying hens are: .05 0 ) o Relaxed 05
« Active o Confident | « Unsure « Positively occupied En.ergenc Happy
* Relaxed o Depressed | ® Energetic | o Scared
« Comfortable | ¢ Calm o Frustrated | e Nervous 10 10
o Fearful o Content |  Bored o Happy :
o Agitated o Tense o Friendly « Distressed 10 05 00 05 19 10 05 00 08 10
Component 1 Component 1

Figure 2. Qualitative behaviour assessment (QBA) housed in cage (A; n = 15 flocks) and aviary system (B; n= 15
flocks). Total of the 20 descriptors were evaluated with 10 positive (bule dot; active, relaxed, comfortable, confident,

calm, content, energetic, friendly, positively occupied,

happy) and 10 negative (red X; fearful, agitated, depressed, tense,

unsure, frustrated, bored, scared, nervous, distressed) terms.

(Jeon et al,, submitted to Poultry Sci)
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Avoidance distance test for hens in Cage and Aviary

Avoidance Distance (cm)

~ w S o = —~ P>
S S S 3 3 S 3
1 1 1 1 1 1 Il

=3
1

0 T

CS AS
Bweeks”

T
CS AS

3Bweeks”™

T

CS AS

48 vieeks”

CS AS
Mean™

Figure 3. Avoidance distance test (ADT) for laying hens in cage (CS; n =315 hens) and aviary
system (AS; n = 315 hens). Data are shown as mean + SEM. Asterisk mark (*) indicates that
means differ between CS and AS (** P <0.01).

(Jeon et al,, submitted to Poultry Sci)

Number of hens close to NO

1
s AS
28 weeks

<0.01).

1
s AS
Bweeks™

T
S AS
dweeks”

T
S AS
Mean"

Figure 4. Novel object test (NOT) score of laying hens housed in cage (CS; n=
60 flocks) and aviary system (AS; n = 60 flocks). Data are shown as mean
+ SEM. Asterisk mark (*) indicates that means differ between CS and AS (** P

(Jeon et al,, submitted to Poultry Sci)
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Heterophil to lymphocyte (H/L) ratio

Heterophil:lymphocyte ratio

Cs As

28 weeks

CS AS
38 weeks

(o]

48weeks ™

AS

CS AS
Mean™

Figure 5. The heterophil to lymphocyte (H:L) ratio of laying hens housed in cage (CS; n=75) and aviary
system (AS; n=75) at 28, 38 and 48 weeks. Data are shown as mean + SEM. Asterisk mark (*) indicates that
means different between ECS and AS (¥* P <0.01).

(Jeon et al,, submitted to Poultry Sci)

Egg quality of laying hens in Cage and Aviary

Table 2. The egg quality of laying hens housed in cage (CS; n=75) and aviary system (AS; n=75) at 28, 38 and 48 weeks.

Housing Type P value

Parameters Weeks s AS SEM Treatment s s

Egg weight(g) 28 (60987 5179 0.508 0.001 0003 02504
38 6376 58.57 0.695 0.001
48 65.07 59.59 0.735 0.001
mean 63.27 58.65 0.515 0.001

Yolk weight(g) 28 14.67 13.19° 0.178 0.001 0517 0.001
38 15.46 13.94* 0.182 0.001
48 15.21 14.46" 0.164 0.020
mean 15.11 13.87 0.136 0.001

Albumen weight(g) 28 39.57° 3820 0410 0.060 0001 0.906
38 41.55% 38.21 0.531 0.001
48 43.14 38.54 0.587 0.001
mean 41.42 38.32 0.407 0.001

Shell weight(g) 28 6.75 6.40 0.120 0.050 0.976 0407
38 6.75 6.42 0.070 0.015
48 6.72 6.59 0.073 0.378
mean 6.74 647 0.059 0.011

Haught Unit 28 92.62 92.87 0.134 0.795 0.918 0.7507
38 92.78 91.78 0.697 0.479
48 92.11 91.80 1.141 0.890
mean 92.50 92.15 0.670 0.708

Different letters in the column, ¢ indicated signific different (P < 0.05).

12 Analysis of differences by period.

16

(Jeon et al,, submitted to Poultry Sci)

M2 SESX et

=

il E23]




Egg yolk corticosterone levels for hens in Cage and Aviary

350
300 ()
D 250~
E
(o))
< 200
()
b T
o)
O 150
X
5
>
2 100
w
50
0 T T 1 T
cS AS cs  AS cS  AS cS  AS
28 weeks 38 weeks 48 weeks " Mean

Figure 6. Egg yolk corticosterone (CORT) concentration of laying hens housed in cage (CS; n = 45 eggs) and aviary system
(AS; n =45 eggs). Data are shown as mean + SEM. Asterisk mark (¥) indicates that means differ between CS and AS (* P

<0.05).
i (Jeon et al,, submitted to Poultry Sci)
Summary
Parameters Enlarged cage Aviary
v Head, Neck, Back, 1 !
*Appearance score  Belly, Foot
v Comb ! 1
v QBA(Pos., Neg.) 1.1 1.
*Behaviour v NOT ! 1
v ADT 1 1
. v HIL ratio ! 1
Rigod pdinelet Other parameters X X
- v Weight t ! 1116 JNU1
E ualit 1116 JNU1
R v HU unity X X @ @
*Egg yolk v Corticosterone 1 4
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Conclusion
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