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RIS, F—VEEOREICIE AW EEEE L TR

4 Z2000cm® PLE, 1 F2472 0 o FFEHFE 750 cm® BLE, i
7oNEBICIE, EBEOTEIMER ORI LR T oA A M (EH),

JEE, IhE YR, RORAZ Sy FT) 7 GRUBHTY) Ok
BRSO 5N TWwWA (European Union, 1999), Z 7LIZfEw EU
D7 =T VAT A RA=T =4, CoEEEICHERL )y
F =2 (LT, EC) z#8aifbL, CC & ECIZ & & EpEN:

T8, ROAMLAFCIHETZHBEABRSTTDNLTWD
(Leyendecker et al., 2005 ; Tactacan et al., 2009 ; Neijat et al.,
2011 ; Onbasilar et al, 2015). —7J7, EHNTIZ EC IZINET 5 5%
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1. #HapRoREEE

REERIE, ML PRI & > & — B EERFLE 20 B
FEBREZBRHES (2019 FEZMHFS 14) OKREEZIT TEMBL
720 201945 H24 HIZQ9 HEETY 2 ) 7, K A% 318 W%
BAL, RAEEETFCHBERY 1 v FLAEE (S8
141L:10D) @ 2 B A BI CC 12 2 I CTHIFE L 720 THIORT 9 HIE
EfE (CP 14%, ME2750kcal/kg) %A S 126 HilsE TH
5L, DRI SR A R (CP 18%, MEZ2850kcal/kg) %
AT E TG L7z F7o, HEREIE 112 B &0k E
HE L, BBHOFREZ B0 1 FEFE 240 72 e s, I
VEBIZEE L 72 HXOMAKEIR, Y2 7 TCC 122366,
EC 1275+75g, ') AT CC 1529+919g, EC 1509+105g T
Holze

2. HRBRKX

BRI R O 57 £ 1IR3 ABRIX41d, ECL 472

D OFFEERIZIEBL L 72 1 JIF15 CCL (840cm?/F1), 47T TIE
TLTW5 23 CC2 (420em?/3), KU EC 12 20 a4
% EC20 (776cm?/ ) @ 3MERIX % 3% \F, EC20 121347 — VI
WAAN, IEFOKR NEE, ATy FLYT72E&BEL. 1
AERIXIZ 20 & L, 4 BUE, 29800, F1480 WE ML 7

3. EC Ot

EC WMot Hx 2 ECOr — V5% (4 » %1, ECD
MR O EC NRIR OG- HZ X 2, KO3 12RT o 3IEM EC g,
251 2 B THIp g c =y TV R AEREL, 25— T 403155k
L7ze AAMIRY ZZAF)IVY — b @ BERRIRIC L TR Y, R
121X 26mm HO A v b &2F%E L7z 1hFE ) ARIZERE 38 mm #8
A — ViR E, N S AR — 22 E 80 mm 12
Imm MR O R %I, 120mm B CHREFR SMI2EEE L 72
A5y FI)7iE25mm HO R v b & FH 4 >~ 1 TIIE 600
mm, $47300mm % & A boxtfA LI A, TYEA 2 Tl
% 300mm, BAT 300mm % FaiAABIC4 1 o Bt L7z,

4. FAEEHE

BRI 20194E 7 A 4 1 (20 3R ~20204F 8 A 27 H (80 38
h) FOEML, PEEE (IEEHERGE, YRS, JNE, HEEyp

# 1. BB OfEEES
=Lk A28 %
C T — S RET i — PR
& BLAT s PRIIFE /T
cCl 240mm X350mm X440mm  840cm® 17 840 cm? L
CcC2 240mm X350mm X440mm  840cm® 23 420 cm® L
- . .
EC20 2426mm X640mm X545mm 15526 cm? 20 776 cm® RAT, JJ: 2OA, RBEE,
AT TvFT)T
# 2. EC Mk otk
EC W& i F 2N R&Es
. PVC 5 34— ML L7 B N .
2 R B X B
A B FYTAFL S — | P IN & 1,200 mm X B.47 240 mm
AN ERTH R TFL 8ty b 25 mm X 25mm H & 1,200 mm X #.47 300 mm
IEEDAR i A EAE 38 mm X £ ¥ 2426 mm
o X5
T E e 1 mm RO % EEB i 80 mm X & 35 mm

A2 Ty FIL)T R zFL 8Ly b

TR R 80mm X & & 25 mm
FHA 1 600 mm X B4T 300 mm
T A > 2 1 i 300 mm X B4 300 mm
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T 1M, FRMERGEIL 408 1|, FhEnglE L, OEiiE
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FERE, CC M UYEC TLIZ#it L7ze MOESIIIMOE % % 5E
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L7,

5. #EtiE

FEEHLEE, a2 ¥ a—%—v 7 b SPSS (SPSS16.0], SPSS
Inc. H3t) % Flvy, FofE & UBRIX, FofE L A MECHE, M OFRfE
N EDEHEIZOWTIE, ZIOEES O L v iREL, &)
BIX M O A 21 Tukey DL EMREIZ L VT L2 WFho
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oAl L RS — DI X A EAEH IR, B TRD S
n, EIIEETIE, Vo) TIREBRXMICEREEX R, R R
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THEILE P72,
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3. WFET — VIR D B T

Ak ) HE ‘
) ) e P ik EOE mRE AfEE
b =S % = SE=a

A A HBRK *zf‘ (%) () 2; ok (%) (%) (%)

CC1 109.9+7.4 94.1+3.1* 60.7+£3.9 57.1£4.3 1.93+£0.13 15.6%£9.6  0.3+£0.4° 92.5+4.3
va)7T CcC2 109.9+£8.2 92.6+5.2" 61.6+4.0 57.0+4.8 1.93+£0.13 17.4%£9.6  0.6+0.5* 95.0+3.5
EC20  107.8%7.5 93.3+4.0" 60.5+3.8 56.4%£3.9 1.91+£0.10 21.9+15.0 9.4+6.3* 98.8+2.2

CC1 114.3£9.7 92.145.2" 59.84+3.0 55.0+3.6  2.08+0.13 12.0+6.1  0.3+0.5° 96.3+4.1
R A CC2 112.6£9.8 91.045.6™ 59.7+3.5 54.3+3.9  2.07+0.11 11.0+5.4 1.0+1.0° 96.3+4.1
EC20  110.0%£9.6 88.7+5.5° 59.0+3.4 52.3+4.1 2.11+0.14 16.3+11.5 4.3+3.2° 100.0

TanTr 109.247.7°  93.3+4.2  60.9+3.9° 56.9+4.3* 1.93+0.12" 18.3+11.9"° 3.4+5.6 95.4+4.3
R A 112.349.8*  90.6+5.6 59.5+3.3° 53.9+4.0° 2.09+0.13% 13.1+8.4*> 1.9+2.6 97.5+3.8

CCl  112.1#+8.9* 93.1+4.4 60.3+3.5 56.1%+4.1*° 2.00+0.15 13.8+8.2° 0.3+0.4 94.4+4.6"
CC2  111.3+9.1® 91.84+5.4 60.7+£3.8 55.7£4.5® 2.00+0.14 14.2+8.4> 0.8+0.8 95.6+£3.9®
EC20 108.94+8.6° 91.0+£5.3 59.7+£3.7 54.3+4.5° 2.01+0.16 19.1+13.6° 6.9+5.7 99.4+1.7°

p-1&
& <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.12
SR 0.01 <0.01 0.14 <0.01 0.90 <0.01 <0.01 0.03
FEAE X GBRIX 0.58 0.03 0.59 0.14 0.19 0.51 <0.01 0.78
BB 13 P il o A ff 7 a b cd: BEFSEICEEEDY (p<005)

H I H oW e

PEINEL, WOIREL IR, ECEEILEH
SERHEICE 1 4 8 1 0], PP IXE 1 ]

HEESNE IS 4 M OREIN S, AE~IEL, SPIONE & Y 5

F 4 AR MEEDPAERE, KA A D OFITE TS 8

Sk , H FAMA
2 [ s 58 R
IS T S
) 0 & (@) TR R ARk
a7 FHEAL 21 108.3+7.6 94.1+3.7 60.4+3.9 56.8+4.0 1.91+0.10 97.0+3.6*° 25.8+16.7 8.2+5.8
FHEAL 22 107.3+7.5  92.5+44.3 60.6+3.8 56.1+3.7 1.924+0.10 96.5+3.7*° 17.3+11.1 10.9+6.9
Y FHFEAL 21 112.2410.3  90.3+4.8 59.743.2 53.843.2 2.084+0.12 41.5+19.1°¢ 21.9+12.3 4.1£3.5
FHFEAL 22 107.7£8.4  87.1+5.7 58.243.4 50.7+4.4 2.13+0.15 60.9+9.0° 12.74£8.0 5.7%4.3
VER 107.84+7.5  93.3+4.0° 60.5+3.8* 56.4+3.9* 1.91+0.10" 96.7+3.6 21.6+14.7 9.5+6.5
R 2 110.049.6  88.745.5° 59.0+3.4° 52.3+4.1° 2.1140.14* 51.2+17.7 17.3+11.3 4.9+4.0"
FHEAL 21 110.34£9.2  92.244.7* 60.0+3.5 55.3+3.9* 2.00+0.14 69.3+31.1 23.8+14.7% 6.1+5.2°
FHA 2 107.547.9  89.8+5.7° 59.4+3.8 53.44+4.9° 2.0240.17 78.7+£19.2 15.049.9° 8.3+6.3*
p-1H
5l 0.17 <0.01 0.02 <0.01 <0.01 <0.01 0.09 <0.01
A A MELE 0.08 0.01 0.35 0.01 0.23 <0.01 <0.01 0.02
FaHE X R A ML 0.25 0.50 0.20 0.10 0.37 <0.01 0.68 0.90
BB 13 P il o A e ff a b c: BESHICAEZED Y (p<005)
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40 | —0o—vaY7 EC —b— Va7 EC
O RVA EC Aeses RYZ EC
30
20 F
10
Pt <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ARIERIX 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
%ﬁxéﬁﬁﬁlil 0.07 . 0.87 . 0.01 | 0.07 0.84 0.09 |
0
16W 32W 44W 54W 68W 78W
(Fa#an a, b, ¢ BFFSHMICAREZES D (p<0.05)
Ao
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3. HFEHRE

WO E g, BRI CC, EC OBlEENOMOE Sl (F
Yl & B ) A4 1RT . &KX A CC THIEE L Tz 16
BEEEEICIE Y 2) 7 TIX EC2SCC TR L TAFEICEL, KA
TIRAEEZITIBEDO N0 o 7, BRI 32, 44, 54, 68,
T O 78 il O IO T & T, 44 Bl BV ATRR0 S,
T2 7 CClE, Y2 T EC, RYACC KOKRYRXECIIx
LTHBEIZEP -7z ZOMOBEETIZZE/EMIZED 5T,
BRI TIEY 2) THVRY) A L THEREICEC, BB TIX
EC A3 CClaxt L THEIZHE D o 720 78 Mk o e D I IR 1X
EC THMAIAL o TWBDIZH LT CC IE4 o Tz (X 5),

Z =

AREBRIE, CCl, CC2, RUEC20 THRY R, RUTaUT%
60 M fAE L, AR A MOREICLA2FHANE, KON

N E&F%EL7ZEC (£) £ CC (H) |
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ZEBNE ERR

DRSOV THAE Lz, CCIR LTEC TY 2 TIXiHINE,
FROREIREE, R) A SFRHEIGE, EINEE, HEIiE, JHINE
KON TENENHEEDTRO LN, B X > TR L4
B Lol Yimaz et al. (2016) (&, v—~>75% > (LB)
AR L LT, SRMENGE, HEIE, KROEEZSRZFELZ CC
EECTHIEEL, AEAIZFEOLNZVERELTHY, Neijat
etal. (2011) &, Y= —N—FK7 A FEHRBEEL LT, ECTO
FRHENUR X CC LI LR EICE <, ISR, INE, H Y
T OV fR R 2R =81 iﬁf%ﬁ*&b\tiﬁmbfb\% T/,
Englmaierova et al. (2014) &, NA v 7 A7 57 &8
ELT, EIRICIIEEEIIRO O NS, FEHEIE, fif
TR =, &UgﬂﬁﬂiECTﬁi BWEHEHE LTS, T2,
LB, KU'u—~< > LSL (LW) %% & L 7z Onbasilar et al.
(2015) D TIE, LBIIBIIRRK OGN & b FRAEN 2 <
LW I IHINER R OVEIIER L & EC TAHEICHE L, B L) By
BRGRPME SN TN D, RFEBTIE, HIIERL ORI L
T2 TRPIR)AEDECIZBWTHEILEL, INETO
kLl (2021) RN A&l —B L7z, TIN50
ZEM,S, ECE CCTIRAEEIIBWTEREIZL N EVYED D

=

=,
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LEZ b,

—h, ARRERCITRERX, ROBHEOLEMEMIE, EINEL Y
IR CRD SN, EC THEIIEILAR ) AEEIMK L, Bhis
EEZIE,o72A, LB, RUu—~ > LSL (LW) Zftatge &
L 7z Onbasilar et al. (2015) ORETILEIIE, JNE, FEHEIL
B, ROERERRICZEERIZRO SN evwe Sh, Rfis L
E—H L ehole TNEDENIBWTHHRABEDE VA EC
L CCTIERL DL ZENFERNTIE WL IRIES N,

Yilmaz et al. (2016) 1%, BHMEETLB 2 fftil# & LT, 5t
TERGHERI 7 — VR LAV T YY) v F K7 — I T
{, ERRTEMIESBIIEOLE TH oL MEL TV D, —
T, ARBROELFRIE, EC20725CCl LW AEICE <, T84
W& DI DR S N dp o 720 —MEIZ22 & OISO B IR IL
WMIEORE, RUBENIBOW LT ELREREDPE 2D
N %, Yilmaz et al. (2016) @ EC @ % % 13 750 cm®/3) &,
RRBROFABHE (776cm>/ ) LA%TH Y, MMIEHEA
RETH L EDOLRBEONEEFEZIZ OV, ZNE, b
DAR—FUZ, BIE Y 1 > F L ABENEEO RS K OB &
WiZkpEEZBN,

A MEEIZ L BAELETIE, & — VKON T A >~
1 DEREICE o720 —F, AAMOEINLEL, Y2) 7T
FFYA CRNCEDS R L, R ATIETTA ¥ 2098 EICE P>
2 ens, R AOFMAMENRE L EE 2 bz, BT
AANOFAICEDSE UM E LT, FRoOREL A T
NOREEDFIZR§ 5 FUSHHHIEIZ L) Rl o720 TlE R whk
E 25N,

HORERIE, 7Y 2 1 THEEICE L, BRI TLRETH -
7oo WL 2eM (2021) &, T2V v FRIAS—Y DR A MIEE
= TUORE L RREICERE T S L, BIEBICEEE L 22N
FREIIEL 22LHELTBY, ZOHHBE L THAANTEIIL
T2IASHBNEIN OV MU 2 TR & 22 0, BRI L OFEf
BEAAEINT 2 2 L 2B LTV 5, KRR TIZAA M2 —
Wi (YA 1) R (FYA U 2) ICERELTBY, r—v
U ORI L0 GBI AETR L, fUOTEIE & ORERAS T A~
2XNWIML7DOTIE R EEZ BN,

WL, oIy, r— IV REOMR &L oL, BoBR
BEUC X DINEREOK T A L CHAET 5, Allrclx, &
PIHHEDR T A~ 2 TEL, SRIZE WV OIIRBOM 2 L L0
MRS L, A 2 2 OWMIIENFTF A 1 L0
MmolzbFEZ 5Nz, SO L, Wall and Tauson (2002) @
A PNOFRNHPHIZEEII AR T 5 & & ASHEINER & e B B
ThHbrEV)MEE 5T 5, /2, Wall and Tauson (2002)
Fry 7 —=N=T AV —DFEBERTAA N —T V2RI E T
BT ETHINERZERT SR I EEIRRHLTBY, 4%
YUHRETHDLELZ DN,

MoK SE, 16 Hiks (BT, 32, 44, 54, 68, KUV 78 M
W GRERIIR) &b, RUADRY ) 7T I YAEZIZEL, AR
TMORSIZEN DD Z L PR SNz, TR EOHET
1&, ARERHIIL EC THEICED - 7278, BB CIL EC VA &
WCHECHERL, S comt e —FH L7z (Vits et al, 2005 ;

Wy,
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Fernando et al., 2008 ; Onbasilar et al., 2015 ; Yilmaz et al.,
2016) o

LRI, RBETHW25WER EC 1 CC &b L ¢,
MO E % HIHT 275, BIEROWIIRDOIEENL L b L
DIRENTze HEETIEY 2) TIXEIN=E, HEE, KOER
SORERTEE, R) ALK O H @R T% - Tz, 72
Pa) TR ALY AANATOEINNE L, BEIZLD A A
NORIHEDS TR 5 2 EAUREE N, 77— IR & SO Y
R B LR 2 a3 2 LEMATRIE S 7z,

E 2
KRBOFERIZH2), T0) vF Fr—Yokal, Lz
B LTCHW I Yy oy Aatt KRBk @REE

- ARRASH HWIIHERE, BOT7T =<V VT 2 TICD
WCTHERIR AL L TR 72 B R AR R TR O FH Bkt 12
HEBEHNZ LTS,

5 A X ®

Englmaierova M, Tumova E, Charvatova V and Skfivan M.
Effects of laying hens housing system on laying performance,
egg quality characteristics, and egg microbial contamination.
Czech Journal of Animal Science, 59 : 345-352. 2014.

European Union. Council directive laying down minimum
standards for the protection of laying hens. 1999.

Fernando V, Roll B, Briz RC, Levrino GAM, Xavie EG.Effects of
claw shortening devices in laying hens housed in furnished
cages. Ciéncia Animal Brasileira, 9 : 896-901. 2008.
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MASrER] - M ESE. RERALCEE L 22 8E HRC B A —
VAR OREFT—LAVERE I RTS8 R R EZe &
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Production Performance, Nest Utilisation, and Claw Grinding Effect of

Two Strains of Laying Hens Kept in Domestic Enriched Cages

Kouji Hikichi' and Kumiko Hirai*

! Kanagawa Prefectural Livestock Industry Technology Center, 3750 Hongo, Ebina City, Kanagawa 2430417, Japan
2 Western Prefecture Prefectural Government General Center, 350-1 Ogikubo, Odawara City, Kanagawa 250-0042, Japan

This study was to assess the laying performance, nest availability, and claw grinding of Julia Lite (Julia) and Boris
Brown (Boris) hens kept from 20 to 80 weeks of age in conventional cages (CC1 and CC2) and prototype enriched
cages (EC20). Interaction between strains and cage types were observed for laying, and egg crack rates. In Boris, laying
rates in EC20 was significantly lower than in CC1, while in Julia and Boris, egg crack rates of EC20 was significantly
higher than in CC1 and CC2. In cage types, feed intake, and daily egg production in EC20 were significantly lower than
that in CC1, and the percentage of dirty eggs in EC20 was significantly higher than that in CC1, and CC2. Survival
rates were significantly higher in EC20 than in CC1. There was no interaction between strains and nest design in laying
performance, In terms of nest design laying rate and daily egg production in Designl were significantly higher than that
in Design2. There was an interaction between nest design and strain in terms of nest utilisation, with Design2
significantly higher than Designl for Boris in terms of laying ratio. Claw length was significantly longer in Julia than in
Boris and significantly shorter in EC than in CC. In conclusion, the prototype EC suppressed claw length compared to
the conventional cages, but caused an increase in the percentage of dirty and cracked eggs. Also, Boris was inferior to
Julia in laying rate in EC. In addition, Julia laid more eggs in the nest than Boris. Our findings suggest that the preferred
laying position clearly differs between strains and, therefore, that cage structure of laying hens should be improved in
each strain.

(Japanese Journal of Poultry Science, 60 : J74-J81, 2023)
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