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HEFRL, o) o F X TNVRBLOL ) v FRIO 35 A4 TOr— D128 090 & HIROFEA: 3 % HE = IERGET 3
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FIZEY, IhXw=7 M) ofFEEHEZITERICL, AFERY
OFWEIILEEIC S EHRL L 72o B, SEARERS 2R L 72
TAREATTREIC 2 D, SAUSKGEE, BIN, BREZ AT AT S
ZEICEY, LHWHEAEREYD B L AL ) OBINA
DIRBEMIZIM E L7z SNHHEMTELE, AL R HE TR
&, LOOEIN e WOEEEE L F CIFIEN Al CHBETE 5
HERETRARESL SN B IZES 72 GRS, 2009 ; 56H, 2019),
—7, EUGBEITIZ, 5, HERMOMGE2SRIEET=T +
URBELRLL DT LY L ABER RN CTEFANPES T
bolzl, =V TOME LTI L LHEIRECOEINNS
< Rszr 57z (Okpokho et al., 1987) o Z NUASEYI) B ZE IR D{if
B xl DS OUEZ 0N, 1999 £ E U4 74 22812, 7
SRV VT = T OIS, PN X DIV E D EAR DD
Hb, ZOMGEOH, EUFKETIX T — VHEIC L FHTULEIC
HHRANEIEDAR, FIZAZ Iy FI) T BEUBBOY) ©
BRENFEBLI N, HEiEEEM oy -k o) vy F RS-
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ELTEMEESN TS ik S, 2009 ; European Commission,
2017) ¢

DOEOERAGICE o TRHAEMTH 5 BINOTFE L Wi/ 5
72 DIZIEFEIND HEM LA EAA R TH 553, HEMLAEED 72 h
THEAE LR T WIRIIE & OVEINIE AN 2 FED 5 b 3 5
SEEGHRBL oTwa (ER, 1983 ; MRl & d I, 1999),
Mz T, 3%BDWINDEN D - 72854, Tak T 20 4£/1C 13924
720 1050 [, 10 J7HEER T 1M OMIEEIET 5 (HEIE
100 M/kg # 5, FRTI4720 175kg AETHA) . HINIZO W
ThH, HNUAWINER THRETE WA, HEROFIZREAET
%o BB, 7=y VT o7 % FEIN A AT ISR D GA
AT POBETOHRT, B X OVGINREIZEE 2 G % 5
DD

FEEHEIIBWTE, fERE, =)y Fy T 22y
FR — D OWEINEE R L OEINER O 1472 0 R & OBFR D
EGOTRMEIRD LN T VD, L Lads, BEE TOHE
(Guesdon and Faure, 2004 ; Tactacan et al., 2009 ; Onbasilar et al.,
2015 ; Dikmen et al, 2016) Tl&, 14720 R & BRI X
IR & ORIROMIERAAE I %, T2, =) v FRIZER
WCTELr—JL LCTHERLEN T LTV v F v 7TV —
T G RRGEIRANIE A N7 5 v,

KR TIE, DHPETR RSN TR —2 >
oy T TN )y TR — D ORINEE R X OHIIEE IS
W, 1Y) KRR & OBRL G0 MEEIT- 7.
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PRI — D L L CThAETIE A EN T A% 61 em
THAFAR637cm D7 — Y &ML (K1),

A KIEDFAFEIE CHEY 720 ORIRE 388, 431, 486 & 5\ 1
555, 648cm?) FRET A2, r—Y 472y oPHKE 10, 9, 7
HHIES, 6PE LTHEINBENE L2 — V2 ENEN 12,
12, 6 BLU6, 1247 — IR L7,

1.2 TDUyFxTLESF—VK

FAN, IEOWR, A7y FI)TERETAIEIZLD DY
Yoy FR — DR TER VR MR L (K2), boE®
—HREGTEASN TS, A MNEr—VHIHICKETEX S5
AT ERRIHETEZL A T HBE L) v F R — D0
AR 2~5 225 A A N, kYR, A7 Ty F2) 7&2RE, HH
122 5\ 124cm 1275 & ) IS 28 L T2, BAT
13115 5 % \d 156cm Th - 726

SKEDEFHE CRERY 7 ) oK 400, 403, 440, 509,
773em?) RBRET L0, r— MU oW E 35, 48, 44, 38,
25 LCHEINEEZNE LIy — V2 ENEN2 7 — T3 O
L7z,
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oL TwAvy), AA MRS —VRIHICERE L2 4 7Ll
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2 KEDFEFE B 72 0 ORI 501 cm? 3 & O 751~
758cm?) EREHET L7200, r— T M) OWEE 56, 56, 77, 5l
T LCHERNBEINE Ly — Y% 202N 2 r— YoMl L
720
WL r—VHEAPKENI YY) v F vy T VR — U B LT Y
U FRy— DT, = VR TORENE BT 5720 —
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PTG & T o 7290 [17,487 Ml FAAEIM 24 3His (2016.05.30)
~64 G (2017.03.06)] R L 72— (FERM 5,367 fll, =
VT 7NVII5 321 6, =) v FH1 6,799 ) & ZFDIREE [
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2.1 fERBS—2

BRIX, =) v F v 7VE S HERIX, =) v F 4 3KERIX) &
ZOIRRE BEINB L OVEIN) L oS EEERERL, V1 2HESR

W U720 MiaTENTIZ IBM SPSS Statistics26 (2 CIEMi L 72,
4 = PERTLr — ¥ OFBRDNZ AT IRER B KOG IE &2 % 1 1R
To BURSRICE A RO SN (P<0.05), M7 R R
L &7—T OWIEL LUERE HREVREEX 4270.9% &btz oRm L, HH72 ) R
fED R & /NS VEBRX 1 252.3% LR b EVILRER L2, HIN

B — Y OWIIERB LR E K10 L H 11 IR T, &7 —
D OBIIRICEEAENRD S (P<0.0L), HERE (15%), — >~
Vo Fx TVEL (29%), T2) v FHE (41%) OIFEIZEW % 2.2 IDUyFNTNEG—
R 7o IS A EAEPRD 5N (P<0.01), 787 T2y Fx TNVIRIOFHERX G A7 BINER B & O 2 &
(10.7%), >V v Fx7VE (136%), *> U v FH (23.2%) 2R o BUNRICHEERITRD SN h o lz, WHINERICH EE
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X 6.

T T TN — VIR

M 8.

AR B (P<0.01), F1472 0 Kk 440, 509, 773 cm? Dk
BRIX 3, 4, 5Tlix, TNZFN67, 52, 58% LIEWILFEEIRL
P RERED NS L, r=V AT (K= VROFREE TO
FREE) AT E WERERIX 1 7736.3% & it d @\ R E R L7z,

2.3 IDYyFRS—T

Iy FRIOFBRK N AR S X 0750 % 3 3 1R
o W& b ICHEBEEIED LI (P<0.01), BRI A b
D — VR E T 2 RERIX 1, 24535, 3.2% LRV ILEL TR
L, AA NPT —VHYLhiE T 2 RERIX 3, 44740, 5.9% &
WA IR L7z, BRI A A M AL fiiE 3 5 3 URIX 3, 4
1£11.8, 12.6% LRI AZR L, Y72 D IKERES KD /NS L
PA ST — DHIALE T 5 ABRIX 1 A% 49.4% &b Enlt
ERLTZ,

2.4 F—IFhRELED BAB IO T v T HEIED

IV v F R TNEBLOL YY)y SRS —JI2B 0T, M
BHEJTEDOE L, 2 Tili7zr — Vi LED BB L 27 v
THEEINZ T - 7255, HH 50 URERX THl OB I217 -
72, =TV HRELED BB L OAT v THBEINETH %
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B 7. =)y FRIAA PRI — U4 A b ETEEIRIRD

o 2B L OXFIZB VT, IR L OHEINEOK IR S
NZaho7z,
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1. BgopsR

TERRVr — DV OWIIRIL, =) v Fx 7V 20) v Tl
=T DRIIRIZEE ARG IR EAURENR (P<0.01). B
Kl r — e T 0) w F R — Y OREIER O I Onbasilar et
al. (2015) OHETIZT—~< v KT A + T 0.80 %F 2.44%, Dikmen
etal. (2016) OFETIIO—~ > 7T TO79 K 1.20% & [H L
AR EN T D, Wi & S EIIRIMR LR A IR L7201,
FEIFY (1983) B & OREIE & @215 (1999) ORISR 5 R
%k, WBIAATHIZ bV I TORIIHIE L NV HHE 2 & DR
WThrLifEsns,

GERINr — D OBINEN T ) v Fy TNV =2 20y
FRVr— DI LAZIEVOIL, JIOEII~L b F Tod iR
BEA 7T0ecm LM 2z 6 Tnws e (K1) &, =) vFx
TNy =P BIOL ) v F Iy — DI HAREJIAOL b EOF
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el Iy FyTIA )y FM
n=5,367 n=5,321 n=6,799
M 10. 7 — Y OEWDHEIIERIC KT
AR 24 ik (2016 4E 5 H 30 H) ~64 #iix (201743 H6 H)o *:P<001
35% s
30% ok ‘
|
0 23.2% o
25% ° D
(Smm i)
35 20% I ok | [TTTTTTTTTTTT
o ©13.95% e
. 136% . 13.95% eemiin) | (8
10.7% D
10% P . .
o - 859% T
6.70% | S 6.02%
5% L TTTTTTTT
0.85% 0.99% 3.59%|1| ~1.23% 3.849%
0%
e V)Y Fr T Iy TRl
n=5,367 n=5,321 n=6,799
1. 7=V OENHPHEINRIC KT T RE

A 24 ks (2016 4F 5 H 30 H) ~64 s (2017 423 H 6 H)o

DIFY DLzl (M7, 8, 12, 13) PEHATH L i s
Bo BERE S — VEBRIX THL ) RTEAKRE < % B IZHEVH
PIEAME VIR 2R Lz 0, EIIREIIAOL N F CodnilhEie
T, =T N OME OB LR DI EPRBELTCnDL EE
Abb,

I v F X TNy — D OBWIIREDHERR 7 — 2 ORI X
DEWILERAIR L 20, dittofEHEEo@E Y (K2, 4) oft
PRI — T OB OA 6lem THAHDIZK L, BEHAT 122, 124
cm IR, T = VLY EII S ER LR TV T AT
LTwbeEzoNs (X8),

L)y TRV — VORISR R L0, A AR
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" P<001

Br—TVHRREICH LY 4T (M4, 5) 12d-> IR ERED &
WASEINTH B RSN D, 72, A MOMEICERR LD
HUEE LT, HA MIBIZRIGS 2HEIO0 b EIZIIAER L
L (K7, 13) &, s eIk (2007) B X0 Tuyttens et
al. (2013) OFEAIIRL TV BIRY KODH 5 E45 TR L 72080
BEIREEIL A A N CRESN L 7290 OBEINEE X ) B AR IR & % 2 5
N5, 7B, Tuyttensetal (2013) OHFEFIZ LU, 1R KEBH
THEINSNIZINOEHU L B E A1 29.2% TH - 72,

2. J5EpER

TERAr — VOB L, =) v Fx 7V 20) v Tl
=V OFEIIRIZ IR EIE N EAURENR (P<0.01). Gt
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2 LRI — VIS A EE RIS £ OV R
T Y KT (cm®)

P fif
388 431 486, 555 648
(n=1,486) (n=14498) (n=1277) (n=1,106)
R (%) 2.3 1.4 1.3 0.9 0.029
HHIER (%) 11.4 11.8 9.9 9.0 0.074

(LA TN R

£ 2. TV v Ty TVEYy — DB B AERESHINERS L OIS RIET
IS ) RIEAE (cm?)

P fiti
400 403 440 509 773
(n=1,014) (n=1,400) (n=1,230) (n=1,018) (n=659)
fIREE (%) 3.2 3.4 2.6 2.4 2.9 0.548
HIIEE (%) 36.3 13.1 6.7 5.2 5.8 <0.001

¥ n I FFHAFRINEL

F 3 T2y FMy—VIIBT L ETERESBINGRS L CTEIIEIC KT
FIHES ) RIERE (cm®)

P fif
501 751 753 758
(n=1,607) (n=1,639) (n=2135) (n=1418)
A ML TR TR LIPS LIPS
= (%) 3.5 3.2 4.0 5.9 <0.001
B (%) 49.4 21.4 11.8 12.6 <0.001

¥ n 1A ATRINEL

12, PERAELT — Y REIHIRDL 13, =2 ) v FHE — U4 A MO EIIII

R r—v ) v FRBy — 2 OFEINEO L Tactacan et WHRENZ EHE LT LR EN D,

al. (2009) D5 TIL 61 MHFEE ST 4.90 xF 13.72%, Onbasilar et PANDT = VRIS H HRERX 1, 20T v FHy—T
al. (2015) OIWETIFT—< KT A FTO083 %t 1.94% &, fh X, AT — VR d B RERIX 3, 412X, HIER L
b FAMEAARENT W%, 2B, WplE bIHINZROMHEAME L 49.4% (NIREE 24.6%), 21.4% (NIEFE 14.8%) L IbEERL
HERLEOWE, HFFBLOMVIEEIZB 2HEIHEL N 720 SORKEE LT, AANCTEINSNZINAHBIEII OV b
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AT EEIRRE & 72 b FBIE L OIS AEINL TW b Z LAt
FHHRELTEZLNS (X13),

3. F—THhRELED BBAS LU X T v T HENE
COT7TU—FIZLLWINEL L OHIFEOK T IR Sk
Mol Stk WK TZHIEL, 77— Y FgEs LED HEFIC
DWTIE, LED #EMEORBE) WS, § 2 XA Ed 3
LERHICHEEZELT5%, OTFEOEANEZOND, A
7y THEENICOWTIR AT v TRREIREE, BEMERE
HVIIBEFH O Y — VETENREZ 5Nb, LML HT
)y FR — D L RERE A — Y ORIIER B X ONEIIER DT
&<, L) EIIN AR B OB AN & KIER AR
[T CREIL R D EEZ BN,

4. WEEE

AANB LI KRG FEAFAFTIIZLHATH LD, b &
BB EN - VABICHET AT ) v F RS-V, B
WCHARDOEEZRETE, AFBRTITRESRE L o720 A
FABLIOZAZ v F) 7 TOMBEEIBREEND, BB,
Iy FRr =TT, OSEDOR G S, RO SEA L%
TNV LN T 2T OB, S T LAMEE 2R H D
S EMD, EEBSAOEAMEE LR SLETH L EE R
bNb, T v F X TN =D, o) v TRy —VICE
WCTELLH)r—UHO, BITBLUOESERELLEr =TT
HHH, T2) v FHr =D LFERIC, BIREE, IO RAB
L O — VKRB fEEEEEE OB L 2 HE %
WREDSSEE T 2 W BRED B CE RV &5, BIEEBI~
OEJNNTEE LRV LETHLEEZ 5N D,

5 A X ®
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Cracked and Dirty Eggs Ratio of Conventional,
Enrichable and Enriched Cage

Yasushi Tsubai and Katsuhiko Yasuda

HYTEM Co., Ltd., 2-10 Techno Plaza Kakamigahara City, Gifu, Japan 509-0109

This experiment investigated the cracked egg ratio and dirty egg ratio in conventional, enrichable, and enriched
cages, with 1250 Boris Brawn hens from 24 to 64 weeks of age in an experimental windowless house at Gifu University.
At the same time, the influence on the cracked egg ratio and the dirty egg ratio by differences in the floor space available
to the birds was investigated (388 to 773 cm? per bird).

Among the conventional cages, significant differences were found in the cracked egg ratio (P<<0.05), with the
lower cracked egg ratio found in the larger per bird floor space. Among the enrichable cages, significant differences
were found in the dirty egg ratio (P<<0.01) with the lower dirty egg ratio in the larger per bird floor space. No significant
difference was found in the dirty egg ratio of the conventional cages and in the cracked egg ratio of the enrichable cages.

Among the enriched cages, significant differences were found in both the cracked egg ratio and the dirty egg ratio
(P<<0.01). A lower cracked egg ratio was found at the front nest location, and the lower dirty egg ratio at the center nest
location.

Significant differences in the cracked egg ratio were found (P<<0.01); 1.5% in conventional cages, 2.9% in en-
richable cages, and 4.1% in enriched cages. In addition, significant differences in the dirty egg ratio were found as well
(P<0.01); 10.7% in conventional cages, 13.6% in enrichable cages, and 23.2% in enriched cages.

From the experimental results found, whereby both the cracked egg and the dirty egg ratios were increased in
enriched and enrichable cages compared to conventional cages, it has become clear that careful study is required to
adopt enriched cages or enrichable cages at the egg production farm.

(Japanese Journal of Poultry Science, 58 : J20-J28, 2021)
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