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FEOBIZ/NT A —F =5 E N Twb (Katle and Kolstad,
1991 ; Hagger, 1994 ; Schulman et al., 1994) . Flock (1998) i,
1972 4270 5 1996 412201 THE B EIILRE & 18t E Il Rt 2 v
12Ty FLF Y TINT A MIBWT, RE, RS L ORI
KENGRE SN, FRCBOEINE CUREPEAZE LTnE, F
7z, FRHORER EAKE B X O RHEIE | IZIE AR A5, fDRSE
R ELGEIIFEL L OINEIIGEOMBERIH 5 Z L2 LT
Wb,

Fairfull and Chambers (1984) &, $RINFECIXEINERINE, K
HBETIIRECHARSORFEEYXRT A2 LT, MW
BRI ROUBN R ENTEE L TWA, L, EIlEOR
BOME, MR AV F—07oOfEEREIHINL 72 & b #
HENTWAD (Stevens, 1991 ; Coon, 2002) . Z D7z, HFEHE%

WZERORFFEDSHED S, FEHIBRICOWT, &b ENLK
AT L) ARG ORAEHIAER, REAT—Y T LI
T HEGEREICEDEIAH AT HIRES (72— X7 1 —
TA V7)) BHGEFENTE 7 (Kratzer etal, 1994 ; B, 1996) .
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—Ji, AR, SIREMORENEE AT, FEORHEOHE R
LUENLINT VD, ZD7z0, FRFIHEIC b B EIC
DWW, EEFENT TU—F T THRL, BN LB 0E
ThhHEEZHND,

ARWFZETlE, RIVFEOFEOFAEICOWTOERELIHS A
ThH72H, U—=F7A45 Y KLy Fefwe, EICb e
M7 =7~ ) OMERER FRHEIR 12§ 2 B A 1T o 720 ARIIZE
DHHTTIE, RN D72 2 BRI & mil] & 8o 2 B12507,
FEHEIUE B L ORTEHESR R T 2 @58 T 2 — 5 —OHEE
ATz, THUCL Y, BEEIPE L FRFHEO BRI E & O
B DV TR L 72,

o EFE

1. #=H8

() REUBRL > & — MRS THEL Wb a— N7 A 7~
FL v FORM (YA RAE, 2011 4 3 A 31 H51b) ol 108 9%
B L7z Ok, RRADOMWY ZMIT 5700, KRRH*E 20 &
L, XERHNOT-OH % 4~8F CF¥H540) 1ZhbLH)erxn
BRELL 725

2. MAEEHE

BEAEE XA T A 5 13 i E TN gy ) — B8 (B 100
cm X AT 60cm X & 41.9cm) T I8 WFOFEHL L 720 13 M
BT 7y 727 PHROREEIIEHL, KEr—2 (WO
241 em X BLAT 39.0emX 5 & 41.9cm) THEMAE T & ICHEEHZ
175720 BRI A ICHS- L7- SRR 5 B8 £ OV A oL F— 1%
F1DOEBY)THbD, B, 26-41 Aih L 42-60 HEIZB W T
R OB RL Y, MIKG, VT a, )y OEEGHEY
BT o7z FRHIAWHREE L L, fokid HERERE Lz,

3. HEFE

BRI, 2011 4F 9 H 26 HA 5 20124E6 HS HETThH -
7o FRHEIUE OBIE L, BRI FEHEIE ORI Z BB T 5 7
B, 25 5 60 HEE TL L, 5B EICE 8 AT 5 7ze K IHHES
2BV B ERHERGE OWE X, EAEBICEH 150g offitki % 7 H
W5 2 7-GHE (150gX7 HE=1050g) 75, HERNIHE#H
OYIEEET L, INEZOBEOREEHENE L L, $72,
BERHERE D L2, 1 720 ofEHERE 5 L7z,
BREOREFRIE, MERIR I L 2ok EE A RIIE S L, 2
KT 2P OFEHEREO E L THRB L2 REB LT
PHEEL, ASEEERIEAR T S L, F72, NEMAE L, E

# 1
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PRI T & ) RERBAME 12 72 5 25 Bils, PEIIE — 2 o 35 i
B L OB 60 FEHICINE L, T, JNRGREE, IRt
LU=y PERWE L7z, IRGREEIN—T 1 Y T A —
(B A »72a, 85, THER) 2w, IRkl araEst
(CR400, A ST =D I /7 V%, BEH) ICXYMELE.
7z, N2y MIowTiE, IIEEMES (QCH, Technical
Service and supplies, York, England) 2 X W URE & 2 #l5%E L,
Haugh (1937) 12X 2 HEEZRHWTRDZ, 512, RBEHOF
WAIRZIRT 2 720, BBENIRE 2% L 72,

4. IRETREAR

BEEIRSAR IR IE DB 5 t 2, VRIS DV Cid—TeRe 4
BT 2 VT, BIEIZ oW TRBOREZ MR L 72 HoEld
RV 7 b =7 (Ihaka and Gentleman, 1996) (2 & D475 72,

5. EIBEEYNT A — 42— DHTFE

GHINCHWZZEE DS 5, fEHEIGE, SRSk & Ok E
1%, 25, 30, 35, 40 Ml & Aid, 45, 50, 55, 60 M fiE & I & X4 L
2o INEY, pHHE BRI CENEN L RO KEL, HIE
HOREML #:7 =% VETF VI LY #Efs%%s, T 2-ED
REML 7 =< VETIVIZ & ) L W i (AR B % 32 L 720
Iz, I 3IELIIE, IIES L YRR & O3 _T
ORAEDLRIZBWT, 2THO REML 7 =% VETVIZLD
EM OB % e L7, MEHENE, fRZERE KED
L UOBRINEDO G TZHFEET VIZLTOLEB) TH %,

y=Xb+Zu+Wp+te,

ZZT,y, b ou pBLUeld, TNENREDRER, BEEIE,
B (ZmhR), AbeBRERE (iR B X OEELR
# (ZEEHE) OXZ MV, X, ZBXUOWIE, 2Ry kb,
uB LV p L OBRERTARTIITH B, BEHRIL, Mo
BhA B L OVEESE (GRERII R 12 8538 L 7 A D RLER & 75 Th»
R OFEER) ORRE Lz 72, ZEAFOMEE & /58U,

ul [0 ul [0ZA 0 0
Elp|[~|0|, var|p|~| 0 oI 0
el [0 e 1} 0 o

FAGEL72e 22T, A B X O TIIHIMIMEITY 3 & O HAAT
B, o2 ok, BLU0ZIE, FNEIHIIME RS, A B
B L URRESTTTH Do Tz, JIEB L OUIRERIEIE, i
DOEEFEETIVICBWT, HEEORE (BHEEIE) B L OUkkirysR
ER R RV ET VR Wz, BRSNS 2 — 5 — DHEE IS

A T2 AR G L 7 SR O 1

25 i

26-41 iy 42-60 i

My V87 H (%) 18 17 17
= v F— (keal/kg) 2,850 2,830 2,830
AERE (%) 3.5 3.5 3.0
AAAE (%) 5.0 5.0 5.0
KRG (%) 14.5 14.5 14.0
B (%) 3.8 3.8 3.7
v (%) 0.40 0.40 0.45
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1%, VCE6 (Neumaier and Groeneveld, 1998) 71 275 4 % Hw
726

o R

112588 XI25E L 2REOFE X OREIIR & a0
WRROMBEZ R L7z 2NEY, 1 B2 OFPRHERE L 45
BT E CRECHIL, ZOBRPRMAEN CHR L7z, fiksE
SRERIE, BEEGAHE T L & B ITHIINL, FFIC 45 A TRINATR &
AN o 720 RIS 35 WG E TRE SN L 7248, Z LU
DUANIEEDTDH - 720 FRIVENL 35 HiG T CHEF 121, 4058
TR E R, ZO®BIED L7z, JIE D 35 Al F CHEEIC
L, 2Ok 40 BEEIZ 2T THIE L7205, 1JIZTHIZTVICH#ER L
7o BEPNRGERIE, 25 205 40 BRI CEINY -2 2, %
DE, BRAIIT L7ze 285N TFHRINIE, 45 8#T 95
CTL—FML, 25, 60 BET21CHiELEL o7z,

F7-, F21225, 358 X060 HEGEEOIVEAEEZ R L7z I
L 25 M T, 35 B XUV 60 HERIZILERISNS ) EIN
DIVE AN E AT D o 72, JITRE L, 60 B CHEICK
<, e EBIERT T 2@MICH o7z, T2, RO B,
BIEE A RS LY filld, 25 M AR, milo ) bilk~kk%
Y at i, Bl EERL TEICEEICKL 2 Y, H~FERT
b* EIZDVCIE, 35 AT G & i A S E <, Bl
LD IR OIECDRRONDHERE ko720 Ny 2=y ME, 25
ST MG & I LA EICE <, 60 B CTHEICRA o722
LS, I X 2R bz,

2 3\AEHENLE, fURZORER, INES X OMKEICBIT 5 #
B85 A — 5 —OHEEMEZ R L7z Wi, Bo@EERICBY
T, FPRHEIE CTIZZ 21026, 028, FRESRFIZB W TIE
016 & 0.14, FRIFETIZ0.16 & 027, A TIZ 082 & 060 & i
S, SEHENGE B & O RHZDR R OHEERRFR IS BT, /il
L BRIMOREBIIRIC X 2 EVIEA SN o2 — T, F—BE
O L BMOMICIE, AEZERE, BOIEo@EHE S S
N7z WIFNROMMIZBWTH, FEHERGE & fREREL L O
R & ORNILIE OB AR S 7z Wil o MR &
Al B L OERHoRINE &, GO FEHERGE & Al ORIl &
DN, BB, BIEDEHEIGE & BRI R o B
X, EOFEEHENA SNz, T2, B OFFEERE L §il s
L OB ORINE & ORI IEPRRED S BB OBEEH B AEE
BTz 51T, FRHEDRER SAREICB VT, R kR &
A B L ORBIMEEICIZIEO®E S (029, 035) #%, AUk
TR L A B X ORI E IR AR E O B O RS (—0.32,
—055) AHEE S NFze T/, HIHERIE L AE L OMICIZE D
BHIBRIN & & AR L IE O BARAHBI ASHEE S L 7z. EARAHBE O
FEIZBWT, BIofEERE L §is L CRINRIIE, i
B RUIRE OBEMHEA, 100 £7213—100 HEE SN, &
M, EMRREEMREIZZ I ERnd, £33 TR, 2
HAUT DR, — TR LTz

FARHERGE, RZOREB L OMRE L, JIE B & 090
SR & OMAZMEB AR L7z, JWEIRE O T, FEHERO s28)s
KEWEEZ HNIIE B L OIIRGRE IOV, wil & &I

J3

O fiEHEIE & A OINE L ORI, RRES S EVIEO®E
IS, BB X ORI O FEHRIGE & & 8 O IR R & o R
(213 & PREEE O IE ORI B A E S 7ze IVEIE T,
SRR, &RIE b1, 25 B LU 3B WEOIETHD
SEARAHBI A3, 25 WG O INE R EE CIA & PAEEE O I OB ARAH 2
sz, 72, FE L 25 BEIEICIZAO, FEL 35, 60
BHIIE NI L IE OB 23 E S 7z,

% £

25 M5 5B XIZ8MIZh /o THREFEMICO—- T4 T
Y RL vy FOMRES X OEPEF I T 2 T2 - & 04 L 7o 4
B, 35 iy E TIIAPEMENGE, KE, RINE S X OUNE AN
LN D o 720 TS, HEEEE2S 35 BERIC T T, BEDE
WEL DI ANF—2HRL L, U Eo TINESEINERE &
Vo IEREETEEICDE LW o720 e EZ b b, &
72, 40 G CIRE, IR X OUNEDY 35 HEi & MARE L 20,
PORINEIL 40 AR CTIRKE o7z TNED, 40 BEEFIZB W
THEOBED T4 L%, SR EIIRLINE I fE O = 3oy
F—DFHENbDEEZ NI,

1 &7z 0 ofpHERE B L OCFEZSREDS, 40 25 45 i
T TRE CBINL 720 24U 45 M LIRE, ikl o Syt
Bos/zZ EPBERO—DELTEZLNSL, LAL, My X
27 % (Crude Protein, CP) & f{#f = % )V F — (Metabolizable
Energy, ME) 2133V A5\ 2 & R 50 sH il DL 13 FTEHE R S
WA L2 e ent, fEOEEHOENL D S, 45 BiGEED
AN LRDOEA - 722 ENRELBERE LTEZLND,
F 7o, REIE 45 Ml DI, B3 2EMICH Y, TNEWATLT
PRIV DMNT, SR SRS T 20 H 5 2 L, Bl
2BV THIELO = AV F—AREI A DOV 72T REEAE 2
Hlbs EHI1Z, 458D, INEIZIZIZMITNCTHER L T b
e, WIPEOMT L, EINROMT A LIZLZ2b0
EFEZ DN, FRESREOBINLEINROLTICRE GERT 2
Lo LRI N,

Pbokyiz, R ciill7zu—- 745 Ly FIZB
W, 3545 Bl SS ST E OIS Th B LR Sz, FEIS,
40 725 45 BT % BRI SEHEIE B X OCRINE O T2 H 5
N, REOBIIEANED Lo 2T, 25005 40 8#% 5, 45
5 60 B a B & LT L, fRHERGE B X OVERZIRER
DBMIBIINT A =5 —ZHEE L T2o ZORE, RIFFECHEZE L 72
EERIE, FAFHERCE TR 026, 19028, FFIERETILRE]
o016, #“MTO014 THY, 24 \EOHBL 7k v & Hv 7R
B E D@L 020~047 (Arboledaetal, 1976), U— K74 J
Y RL v Fo 33205 37 Mo EHE IR O #{n2E 043 (Tixier-
boichard et al, 1995), #@EIIFEIZBIT S 41 25 60 GO filk}
FEk#E 019 (Hagger, 1993) EHEAQEBEOME 2 o720 F 72,
RWHFHIZBWTIE, 28-35 B £ UF 35-42 H o FEHER R O # (s
FAT048 B L 1M046, 28-35 & 35-42 HG D FEHE KRB D #Efn=
75049 & 041 EFESNTEBY (Aggrey etal, 2010), FIRZER
HORERIZERINEE & OB WSS Nz, 24U, SIS RH
FECHRIBESREOR I SRR 5 Z e EREEZ 6N b, &
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2. 25, 353 X U060 AR B B INE R

I Gilag: S
i I E Jﬂnxﬁmi{ S ALy b

(g) (kg/cm?) L a* b*
25 56.5+3.6° 4.2940.54* 57.34+3.2° 18.6+1.9 27.442.7° 05.444 2%
35 62.4+4.7% 4.2840.517 61.6+3.6 16.7£2.3° 28.6+2.22 89.1+4.2°
60 61.64+4.4% 3.3840.46" 61.844.8° 15.8+3.1¢ 27.742.5° 84.345.2°
- ST fif - i {7
CONERE Lt BHEE, at Al (R~dk), bt Al (H~F) RN T

- BEFEHTHEEES ) (P<001)

# 3. FURMBEGE, SPRZORER, BONEB X OEEICBI) B EER/ST X — 5 —OHEE
[Eog] 7%
FRHERGE ARk PRIN R FRHERGE  FPREORER PRIN R
A SRR 0.26
ik gk 0.83 0.16
PRIN —0.28 —0.78 0.16
ENEEY 0.53 0.29 —0.02 0.82
HE fRHERE 0.62 0.66 —0.56 0.44 0.28
FRLE R R 0.30 0.96 — —0.32 0.12 0.14
PRI —0.06 —0.55 0.85 0.38 0.17 — 0.27
ONES 0.30 0.35 —0.30 — 0.32 —0.55 0.47 0.60
S XA R, AT SEnAHE
- i : 25-40 s, I : 45-60 B
RO —1%, BEMABEA 100 203 —1.00 EHEESINZLO.
# 4. FRHERGE, fRESRERB I OMEE L, JIES X OURTRE & OMIEAHE OHEE Ml
A 3
fRHERGE  fREkE TR filRHERGE kR R
25 1 YRR 0.51 —0.23 —0.13 0.35 —0.43 —0.23
N7 R 0.42 0.16 —0.31 0.39 0.40 —0.30
35 M in PUE 0.46 —0.36 0.27 0.40 —0.55 0.11
DRFE R 0.17 0.00 —0.52 0.25 —0.04 —0.39
60 i PR 0.79 0.09 0.38 0.69 —0.12 0.32
PN R 0.21 0.02 —0.07 0.03 0.04 —0.02
- W 25-40 i, F - 45-60
7o, B, RIAOFREMERGEL, SRR, (KE, SPE, Ik fapl gk L i B L ORBRIRIIE L Oz, L EREOH

BRI L OB 2R L2 2 b, BRI FEHEEGE D 4
ERIE, EREOREDMEC, RERIIEDVNS (D, PRk
WELSIKT S 2MEMICHL I EHLNE ol E6I12, &M
FEHE G & RPN 2 B & SRR L3RI O MIZI3 8
OREAEDPR SN2 s, W O FEHETUE 252 W E k13
R & B ITRINE DR S, RO STEHERGE 2 S WA,
HEAPRIN R RS, BRI S WSS 5 2 LAURE
720 WIZ, FPREORE & ZIE M OBMEMHE O R 5, wilHO

J5

OB, S S IZHTH & IR ZERkE & 25, 35 O IIE L D]
W2, KA SHREEORADEMEMEIALN, TNHDZ L
5, R L2 —F7 452 FLy FORMIE, FRERRAE
N MR, FARHERGEAK S, SRINELSE C, 220 EAK S
WIS B L2 BNz, —T, WINRIIINE & wIitkaes o
B SNLIHETH L5, Rllgcld, S L ENEL O#
G EEET 2 2 ek o722 205, FRHERUR R 6
BIE R L BRIk OB A RO A S E DL o 7
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HAZR &% &

F 72, BURE & RIERIPE I IZAE, RIATE & i iERInE 2
3B, BREARE L RPRINE L OB EOHERH ), KEL
HOIEDRFEREFICIRIE, HUIATRZORER & o B2 IZ A O B{ZHB
MROENI, 512, AEE 25 AlOINEIZITEOHBEL, 35
BLU60 HEINE L OMICIZIEOMHEA AL NIz, TED,
A TIEAREDR E VW EIIINE D /N S HRERERIEE %
N, BB W, REISKEVE 35, 60 BiFROIIEAK X
<, TNUTHECERIIRINE L, FEZREDMRC 74 2 R
ZHholze TNHLORFERNPS, BIIIZL > THRELRIEBE LT
fRLEEREE & OB EMEAET D REEDH B 2 LAV h o7z,

Mo R ZERER LR B L ORI oORIE, BiMEE & %D
REEOBEHMPHEETE o BHE LT, 775D
AREPEZ LN, BWKETHEET 2720121, S5 F5E
RLRBSVETH D L EZ DTz, FEIERERINE, Jidsh
B, R, Nrazy MEOBEIZOWTIE, fERRZLIC
B4 %% < O (Joyner etal, 1987 ; Williams, 1992 ; Al-Batshan
et al, 1994 ; Silversides and Scott, 2001 ; Akyurek and Okur,
2009) Y, AWZEOREAS L, MESISHE, ISR, P
HEB LN =y FAMRT L, JNEDEN, IR BT
BT AMHEICH D T Ebh otz —T, FRFAEIC OV
T, BEIMICO o TREREEi L, #ill & SR 00 TEIEW
INTG A= —%HEE L DI RMEDS WO TORETH L, T
L0, EINIAREINY — 2, IR L o IO &
2, FRHENGERRE, VB OSSR R L LR, ThE
NOWER OBEED R L 2 ERHL N E 2572,

PLEDFEREPS, RfZE CHW/ u—F745 Y KLy FIZB
WO, FRICETRIEDR R ORISR 6 N7 5= B 2R 2179
S LT, I ERA AT OUCE ISP AR DS 5 2 L8
TRIEEN Tz, BIIFEEREROWEIZIE, 25 B & 0835 AN E
EIEE LB ERT A2 & T, MEMICHEEGEATRET
HorrEZOLN, T, AbETHEIEEOUEED S Z & T,
FRLUBMEZIFCELLDEEZLNL, —, FIRHEHL
L FPRHEERERICOW TR, oW D0 OREIEE & oI
A A DN L%, [H UIBE TH o TH il & %N TExn
BRIMMOE & OBLMHBICEZRS RO N2 Lnb, fil
FoFBAEE R L BT 5720121F, SR AU OIE
L OBEER IO L AET 2 LENH L EE 2 b,

INFTHIIATON TS, EIEIIC CP BXUNME &
AR L 7SR A AR L, IR R AR E I & X % $RINFEE O
Tx2—=AT74 =T 4 Y 7IMAT, BMHGRIZE > CEEEL R
TEEH T ERCHBERNE LS T I A TEIUL, EEIA
FORTHEHTH %o AWFROME, I O fEZR R DY
Bo7o, JPEOEHRE Fv7Eiks &C, fRFI R
YEE T & B RRMEAVRIZ S 72,

50 B X ®
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Feed Utilization and Genetic Parameter Estimates for
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The cost of feeding is a major determinant of profitability in the poultry industry because of the high demand for
feed grains. Any effort to improve the efficiency of feed use will reduce feed cost. We investigated long-term feed in-
take in Rhode Island Red chickens and estimated genetic parameters for egg production and egg quality traits with
respect to feed intake. Feed intake, body weight, and egg weight were measured every 5 weeks from 25 to 60 weeks of
age. Egg mass was defined as the total egg weight during the 7 day period. Egg-shell strength, egg color, and Haugh
units (a measure of albumin quality) were also measured at 25, 35, and 60 weeks of age. The genetic parameters in the
first half (25-40 weeks) and latter half (45-60 weeks) of the measurement period for feed intake, feed conversion rate,
body weight, and egg mass were estimated using a repeatability animal model with restricted maximum likelihood.
Feed intake increased sharply until 45 weeks of age ; thereafter, no changes were observed. Body weight increased
until 35 weeks of age ; thereafter, slight changes were observed. Egg mass peaked at 40 weeks of age. The feed con-
version ratio increased with growth. Heritability estimates for feed intake were middle. The heritability of the feed
conversion rate was around 0.15. We estimated positive genetic correlations between feed intake and body weight, egg
weight, and feed conversion ratio. The genetic correlation between feed conversion ratio and body weight in the first
and latter half of the measurement period was positive and negative, respectively. The genetic correlations between feed
conversion rate and egg weight tended to be negative. Our results demonstrated that the efficiency of feed use can be
improved if Rhode Island Red chickens are selected using information on feed intake and egg weight.

(Japanese Journal of Poultry Science, 52 : J1-J7, 2015)
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