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The Influence of Density and a Partially Shadowed
Layer on the Behaviour and Welfare of Broiler
Breeders in Battery Cages During Laying
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Abstract: This study compared the behavioural differences of broiler breeders reared under two different densities
(Singly-caged: 1 600 cm? per hen; Paired: 800 cm? per hen), and in shadowed cages with a half-covering layer on their
tops versus controls in order to evaluate the laying preferences of the species in dark versus light regions. The results
showed that singly-caged broiler breeders displayed turn-around and head-scratch behaviours more than paired breeders,
while singly-caged breeders presented wing-flap behaviours less than paired breeders. Single and paired breeders spent
both more time eating in cages which were partially covered than those in control cages. Singly-caged breeders were more
likely to lay in the dark region in shadowed cages than paired breeders. These results suggested that broiler breeders ex-
hibited normal behaviours more often when raised in a larger living space and in shadowed cages. Although stocking densi-
ty has more impact on behaviour and welfare for broiler layers than light environment, being shadowed can reduce over-
crowding effect and may alleviate the worse welfare appearance for caged broiler breeders.

Key words: Broiler breeder; Battery cage; Stocking density; Shadowed layer; Environmental enrichment; Animal
behaviour and welfare
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lowance ) A2, BRI T SR AR, FEn]
WRWEPITTH (feather pecking ), J4Z 1 ZE 3% H
[E]#H5% ( cannibalism ) ( Keeling et al, 2004; Sed-
lackova et al, 2004 ), IXSEHRS: ™ H 500 298 A
A, AR A5+ E E (environmental enrich-
ment ), AN FE 37 5l W) i Ad BRE i A A 52, T
AT 58 5 B sh ¥y A& PR ADC PR 3 ( Mason et al,
20015 Mendl, 2001 ). fE—SEJIA T T 238 1E# A&
PRASRBCN, A2 PR . BERL ARG T,
X ) i R 100 B (B $2 =i( Appleby , 19985 Wall et al ,
2004; Walker, 2004; Vits et al, 2005; Albentosa &
Cooper, 2005 ). IEMUNIL, KW FAE 1999 4F gl
WAL GG R, BRG], X
WK 2012 TP R AR, PR (enriched
cages) (MG RTHARAE L, JRHGINANZE . =44
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2005), BB KRFEFFHEE T, EXEHP ( preen-
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AR TR E A H A (Al-Awadi et al, 1995 ).
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Tab. 1 Recorded behavioural variables and their descriptions of the broiler breeders

17 H7E & Behaviour variable

ETipu Description

K7K Drinking

K Eating
FEAT RN, ICRILHTE

3k Head out of cage

%% £t Turning around

i H Preening

$ék Scratch head

JE# Wing flap

#} £ Shake body

Y37 Standing

U Lying

SESEANEIIAT g, dC ]

W 5 3SR OK AR BT RK , I8 R ] AR K
LR M IESE 15 DL ERHART T, PR B EHE A AR T s /DT 1s, B2 5EA

A S AR BT TE JE I AT IRSY, 1D LN ) RIS K o

B AP ARG e st e R AR

FREHSR  MyER . RS, TTEE . A AT, JC s R AR
JITCT He bR . Sk MREAE, 10K

REREMBITRS, DU AR SRR, s shets o, e
PRIEPLZ B, A WG SR A B, DR

AT AR BIRIFT R, T

ANV AT E g b A E AR DL AR . R R
BTG, 5T B, W X AT
R IR R R ET . SR ZE SRR, RS A s AR R
BT R BT E] (Ctotal duration ). HHIK ( frequen-
ey ). B RFFEATIA] (maximum duration ). Fe/MFEEL
BFE] ( minimum duration ). ¥&IKHH (latency ). ¥4
FFE Y [ AR 1% (standard error of mean duration )
S 15 WU EFR AR TEAS SO, X TAT RS B
Ve FIAT 0 SIS TR AR A6 5, AT g S8
A AR — 465
1.3 HiE4E

FI SPSS 12.0 A Hdn AT e AR B, AR
SRS FEAKT R H Mann-Whitney U Test, 53
B FCECPIRIE BE | OG5 AR A B AL T ARG
BWAT RTRbR 25 EOCRIPIA YT, ARG TE

*x2

SEIXCHNE DX B K A AR 22 %, ] Chi-square
Test #E47 HCA AT o

2 % R
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ARG FEL SRS T, PS4 AT
IR R B F KA T 3% 20 R 2 1501 R
HOLHISA MG, ek ¥ Fek ket
B X L6 AT g B AR L R S 25 R T XS FE AL A RS
JURE B iy I R S 25 2 T )5 3, (H R B U /)
TIR#; METEREAT AN b 28 540 i 0k
K5 PIE AT AR bR L R 2

Jay P8 E D' FA) B X S 2H 5 WX S L v P o R 45 33
Fro i e B3 VK91 1 3% 30 ISR 3 A
A ' X T 2 A R SR B I ) RSk i (] 5%
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Tab. 2 Behavioural frequency and duration ( seconds per 2.5 hours ) comparison of one versus two broiler
breeder s ) raised in cages without shadowed layers ( » = 16; Mean = SE )

174 Behaviour

XS IEH Singly caged

Mann-Whitney U Test

WG FEL Paired

VA P
KoK B8] Drinking duration (s ) 106.5+18.4 90.2+7.5 -0.945 0.345
PRAHIIR Drinking frequency 44.6+8.1 45.3+4.4 -0.368 0.713
KB W] Feeding duration (s) 2704.8+279.7 1898.3 +281.7 -1.890 0.059
PRL B8] Head-out duration (s) 719.2 £226.9 598.0+301.8 -1.260 0.208
PELIIR Head-out frequency 32.6+13.1 6.6+1.2 -2.737 0.006
% BB 8] Turn-around duration (s ) 141.0+19.3 72.9+6.8 -2.521 0.012
% BHBIIK Turn-around frequency 31.8+4.9 11+1.7 -2.806 0.005
it BB ] Preening duration (s) 379.2£65.3 382.4+49.1 -0.105 0.916
PR Preening frequency 57.0+£7.9 69.4+10.9 -1.104 0.269
BeIAIR Scratch head frequency 3.3£0.5 0.4+0.2 -3.289 0.001
JEFHBIIK Wing flap frequency 4.7+1.4 14.8+3.1 -2.747 0.006
BLEHIIK Shake body frequency 3.0£0.5 1.4+0.3 -2.268 0.023
37 ] Standing duration (s) 1652.1+259.9 2168.5+241.9 -1.470 0.141
BUREM ] Lying duration (s ) 3247.3+470.9 3720.1+288.6 -0.420 0.674
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F 3 EXNBEBEASIGEHENAFTIBFHITAHIURMEE (s/2.5h) MR (HERE=16; HERER)
Tab. 3 Behavioural frequency and duration ( seconds per 2.5 hours ) comparison of one versus two broiler
breeded s ) raised in partially shadowed cages ( n =16; Mean = SE )

Mann-Whitney Test

174 Behaviour HIGGEA Singly caged WG FEL] Paired P p
RIKET ] Drinking duration (s) 147.7+25.9 140.1+21.0 -0.630 0.529
RIKBRIK Drinking frequency 60.4+6.8 41.9+4.0 -1.947 0.052
KA E] Feeding duration (s) 3969.2 +266.4 2883.7+360.9 -2.100 0.036
$RL 8] Head-out duration (s) 192.2+62.6 47.4+15.3 -2.415 0.016
PRIAIR Head-out frequency 19.6+6.4 6.0+2.2 -1.896 0.058
% By [E] Turn-around duration ('s) 172.9£24.2 53.3+9.6 -3.046 0.002
% BJFIR Turn-around frequency 45.8+5.9 13.9+2.2 -3.208 0.001
T FBT [8] Preening duration (s ) 485.6+48.9 537.9+98.6 -0.210 0.834
i PATIR Preening frequency 66.9+5.6 99.3+14.4 -1.785 0.074
FeLAIK Scratch head frequency 3.9+1.0 0.3+0.2 -2.860 0.004
JESFTIR Wing flap frequency 3.1+0.5 6.3+1.0 -2.232 0.026
BHEHIK Shake body frequency 2.0+£0.6 0.9+0.1 —1.342 0.180
i 37 W) Standing duration (s ) 2268.8+87.2 2491.7+319.4 -0.210 0.834
BRI E] Lying duration (s) 1728.9+251.2 2691.8+428.1 -1.575 0.115

EYBF IR . $ESAR G T A bR E R B KT
RO 58 4L N Fho , H AR BN F IR 4
PIETEROK . TR = AT A R I, Hi2s
SR B E K
2.2 FEBIENXT A FHIBIT A BN

B 1A A B s I Y B 28 I Y 5 R Gl G S
B 2H P R FP RS A A T O AR RS ] 9 25 5. DR S
RN EAXGEL T, BR T 7% SRk 30 1 35 K
AN (Z=-1.785, P=0.074), RARGEHATT
REERR EH TR EZES (B 1A ). 72 A1 45 bR
b, EEGCLH RIS R i ) B R T AR e (2
-2.626, P =0.009), fH#k ( 7z = - 2.310,
P=0.021) FIB\EF (Z = -2.205, P =0.027) B
[ 2D FARENCA (B 1B ). 534, PiETEM
I b4 B E K (72 = - 1,785, P =
0.074) (&l 1B ).

B2 A FIB /s T A XU 3 Y 5 oA 3 Y 52
5 2H H RIS 2% J5UA TR A RIS ) Y 2 o DY
PR AR TR R AR N TR (7 = -

2.322, P=0.020), TAEHMATHASRR b #E Y
TomFEME S (B2 A). YL A RS FEROK
(Z=-2.382, P=0.017) AIRE (Z=-2.205,
P =0.027) PHAT 0 AR 3 v TR e, 78
HAAT A E ] B E R E =S (K 2B ),
2.3 FETHEBXMZRALLE

M 4 F e G ERNG SE A Hh PR RS A I X
B LB R 87.5% , WHELZ TR =HEY R
Brs GRS S ZH HP A AR XS AR 1 X I8 PN 7 2 1R g 2
B 2R

3 3 i

R 2 E R BT R R

TSR S A AR R R S A7 . AR
A PERER IR IR . HENTH T sh AR Al Y
S, NATTAAFAETE DL o3 0 R U S AR
AT A FE R HR B S H B Marian Stamp
Dawkins 8 80U 19— /N 7 D ) = 47 (19 R AR
A AT A AN 4598 < A 77 5 1Y 25 53 %) PR X

3.1

R4 EXWBEGEASVIGEATAMBERXNZTXE=FEHIRLLER (n=16)
Tab. 4 Difference in laying behaviour of one or two broiler breeder s ) in shadowed versus light
regions in partially shadowed cages ( n =16 )

M X FEIX Chi-square Test
Shadowed region Light region
2 P
X
HXSTEA Singly caged 14 2 9.000 0.003
WG FELL Paired 8 8 0.000 1.000
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Fig. 1 Behavioural frequency ( A ) and duration ( B) (seconds per 2.5 hours ) comparison

of one broiler breeder raised in partially shadowed versus control cages
n =16; A £ HfEDE; Mann-Whitney U Test: © P <0.05,"* P <0.01,

n =165 Mean + SE; Mann-Whitney U Test:
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ST BE B0 & KK B ( Dawkins et al,
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TE R AT R ME LA R 5 1T BELXS 6 2 A ol XS A X LA 8
KWz T8 R, HHAT REIE &, 1t
AN, WLEEHE],  BAXGTELH RY 10 ¢ B XX 20 oK
A ARR A 2 F V0 ((dust bath ) AYB\ENEL B 17
Mo

RIS W HL BT 2 TRARG L, H
X —FGAR BT EAE B 5 T 3 S B S A AR
KR 2 FROGFELL, FPSRR A F R (3
B2 0 KO ), X B RNAT S 78 AR G R 1
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Fig. 2 Behavioural frequency ( A ) and duration ( B) ('seconds per 2.5 hours ) comparison

of two broiler breeders raised in partially shadowed versus control cages
n =16; A £ HfEDE; Mann-Whitney U Test: © P <0.05-

n =16; Mean + SE; Mann-Whitney U Test:
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XPHELETEF AT R B BRI, BEAR— SRS 1T 3R
B, AT BB AR 2 AR AR
3.3 FEITHNRXEERE

AWFFELE R, BRXGTEEEL b A A R
MEZEBEREX, X — W2 45 B S A B
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