e AR R #44:97-107 (2012)
Res.Bull.Aichi Agric.Res.Ctr.44:97-107(2012)

BEEEDES

FI0HRETOERMEROBFERK
FRRTELY - R T - OREPREEC - BFIREAY - EIEY - MEER

FEE . AWFZEIT. Wk e T ORS MR & vl e &+ 2 PR TOEAEZXK S AT,
EEPIEEAE FICEE L4 HTREORE (NG6RHE) ZEH L. 0k, EIMREORN
ZH D70, HI0H (610) £ TBKEMZ I L7z, F[MBOT I SEPMEZ R~
KBk L%, PEURR, UPE, IIREBLOAMAHBEROKREZ TR E L@k e %E
M L7z, EDOFER, 27T0H i OINEITA BERUED RGO, G10TIXET.2 g& e o7z,
I BT, 270 H i D ABE A B T 6 BEE R BGEN RN 2 H AL, GL0TT5. 4% £ THM L,
EBREEIC HBE R IR R ICBND X 91l o7z, —J7, 181~300H s DEEIFR XA E /2
WEHENRBD NN o=, GL0TIX80. 0% F Tl b L7z, IRk idimy sk % %
HLZICHED ST, WEHENL LN oT2, U LD Z &b, NG6RIEDIPEILK
RBEMIZE L2, EIIER, Il LOHB BRI R BAZEICE L T,
INOLOIBEICEREFBEBVCEEERKE LTS 2 LERD D,

F—T— K EINER PE, Ok, BRI, AR, AR B

Establishment of a Late Feathering Line of Nagoya Breed and Breeding
Selection for Laying Performance up to the Tenth Generation

NAKAMURA Akihiro, NAGAO Kenji, KINO Katsutoshi, NODA Kenji,
MIYAKAWA Hiromitsu and UCHIDA Masaoki

Abstract: The present study was conducted to establish a late feathering line, NG6, for
introducing the late feathering gene to facilitate sex determination at hatching and to
improve the laying performance up to the tenth generation (G10). Individuals exhibiting
late feathering were selected from a breeding source and subsequent selections were
carried out mainly to improve the egg production rate, egg weight, eggshell color and
emergence rate of white spots on the eggshell. The egg weight at 270 days of age was
significantly increased and reached 57.2 g in G10. The rate of emergence of white spots
on the eggshell at 270 days of age was also significantly improved and increased to
75.4% in G10. The egg production rate from 181 to 300 days of age was not significantly
improved but reached 80.0% in G10. Despite the strong selection, the eggshell color
showed no significant improvement. In conclusion, the breeding goal in terms of egg
weight was achieved, but those in the egg production rate, eggshell color and rate of
emergence of white spots on eggshell were not achieved in G10. Therefore, there is a
need to continue breeding of NG6 to improve these 3 main traits.

Key Words: Egg production rate, Egg weight, Eggshell color, Late feathering,
Nagoya breed, Rate of emergence of white spots
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lmgimziﬁ . FHALOE OBASFHBE D EEIREE & J
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BE, a~—Y Y LB ELTEL LWL HEMR
VIATPIEERINC X © g4 & F oM B2 Thu TV 5
SR, AL R — R T, e S L fe
f@%f&%hééh%t@%@ﬁ%ﬁ CHNA TV
W2 DITHT PRI X 2 MEREE RIS #EL < ', & B
%%m®%4%@®%%%%7m47 L LTH
W, D7, Lab R~ XD MR o
ANFBAEANDON T AATMEN LY LREEOEWE
HIBIANFHEIC 72 5 L HIFE SN D, FRIZ, A RO
HAEAEHETHS IIHA TR —F ) ITBWTIEI
FAEETXAIME TN a~v— vyl S E L THET
HY ., e TIISETITRY, FOD, MEREER] O
PHE R DT 2 &L, B e SO MEK/fRE 28 5 H
IR 4 R —F ) OAEEEIZE > TSR i
DIENDB AT BB D,

S B ORI & FORYE BT B ITiE, o
EEFEME., WA TORBTOTEN L ETHE ﬂ@%é
FHET 22T, RO E08TED7, &HI1C
Traqi ' 23BA%E LIZPCRIEZ WD Z & T, 4R
DFEPIPE & P ZDNAL ~ L CIEFEICHETE 5 2 &
HIERLTWDY, LasL, EBRPMEOMEIZENMSE (£)
BLETORTEAE (/) L~TuESEK (KK 7B
FEL, TNbid ik L2414 e F o3 LPCRIEY

WX DHIEFIEZ L > TBITE Z2WBESRH - 77,
%@tb\:hi@ﬁﬁﬂﬁ@m@ﬁﬁ%@%%%¢
L7120, 2L OB EFBMBNPNLBINBEEIT O L
R ol-, ZOMBEEMRIT 575, PCR-RFLPIE”
L 8D L IXI0GEERORPOE S & AW HIE
FIEY BB L, AHBREEOK/ KL K k&l o
FEEIIRKSTEAZLEERALNILTE, o T,
BETEH, BLIORLEPNEOHESFEEZTTHT S 2
LT, B OB ARSI oM EIC/EN
TEb Lok ot,

Bacon b 'V X PIMERK O FIC
NENIC ﬁné_k%ﬁib\ég . FDBOWF
Z2 % Lz BV, 20X ) R EIR D K& s T O DNAKE
) Wﬁﬂébfb\f__kznﬁ% SN TW5b, 4
BRETH., FERIC, EPMERFED T2 5 3PIMEIZ 225
%Ebt@%ﬁum~am%@ﬁf1mﬁfé L

BLTWA'Y ) BPMERFEOLA. 20X 9 7255k
Pl ¥ g e Ltﬂﬁlﬁi%ﬁﬂ;ﬁ HERR L7 & HlPIEE
BT DNRAE L, PRI K D MEREE R R A T & 72 < e
b, TDID, EJJ@ TSR EE LI BPMERME T
HoTh, HAREHEIZ, TR E L FTORM %
MR L, HETIE SIS L <IZ10EmEICEPNORE &
ZREL T, BECEPIMEBEGFEZTERAELTNSDS
CLEMERTDOIENEETHD,

K BREOINISY A X (46 gbl b, 52 gRil) LT
Db OIIPERAENMENZ &S, AFEE D DIXEIR
PEom BT, IIEOHEMLm EE I T
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PARS  AEEREOENERKEOMER L FI10HNFE TOREIIMERE D B iR K 104
#8 Pt ifmoHB
LRV 180 H iy 270 H #5
L a b b/a L a b b/a
GO 63.6+3.9 14.3%+1.8 11.9%2.7 0.82+0.14 68.2+4.5 13.0+1.7 11.5+2.6 0.89+0. 16
G1(1) 65.4+3.5 14.0+1.4 12.2+2.5 0.87=+0.16 67.8+3.8 12.0+1.7 11.8%2.2 0.98+0.17
G1(2) 63.6+4.1 14.0*+1.4 13.2+2.1 0.94=*0.12 68.9+4.3 12.8+1.6 12.0+2.4 0.94+0. 16
G2 63.4+3.8 13.9%+1.7 12.6*2.3 0.91+0.15 67.9+4.0 12.7+£2.0 12.3+2.5 0.98+0. 16
G3 63.3+3.9 15.2+1.6 11.3+1.8 0.75+0.11 68.1+4.1 13.0%+1.8 12.7%2.2 0.98+0.15
EyY] 64 .5 14.47%1.6 10.2+2.2 0.71+0. 12 69.6+4.1 12.3*+1.8 12.0%2.3 0.97+0. 14
G4 62.7+3.6 14.8*=1.6 12.2+2.2 0.82+0. 13 67.1+£3.7 12.8+1.7 12.8+2.2 1.00=+0. 16
G5 61.2+3.4 14.8+1.6 11.9%=2.0 0.80%+0.12 65.4+3.7 13.2+1.8 12.7+2.2 0.97+0. 15
G6 61.7+3.9 14.4+1.7 12.2+2.2 0.84+0.13 64.6+3.9 13.7%+1.8 13.2+2.3 0.97+0.14
G7 63.2+3.5 15.4*1.6 12.4%2.2 0.81+0.12 66.7+3.9 14.3+1.9 13.4+2.2 0.95+0.13
G8 62.1+3.8 15.5+1.7 13.0%2.2 0.84+0.12 64.94+3.9 14.5+1.9 13.3+2.3 0.92+0.14
G9 64.5+4.5 13.8+2.0 12.4%2.3 0.90+0.14 67.7+4.3 12.6 0 13.4+2.2 1.08+0.18
G10 62.7%+3.9 15.0*=1.8 12.3*2.4 0.82+0. 14 66.6+4.7 13.0%t2.1 13.0+2.4 1.01=+0.16
— R H 7=
D DIBRHY 0.26 -0. 01 0.07 0. 007 0.12 0.01 0.08 0. 006
Grg=3
AR 360 H #in
L a b b/a

GO 68.1F4.3 12.1*+1.7 12.7£2.3 1.05%0.13

G1(2) 71.0%4.4 12.5%+1.9 12.9%2.5 1.04%0.15
G2 68.64.3 13.3%2.2 12.9+2.8 0.98=+0.17
G3 66.3+4.2 13.0%£2.0 13.6%2.4 1.05%0.17
FEH 68.2%£3.9 12.9%1.8 12.5+2.5 0.97=*0.15
G4 66.2+3.8 13.4%=1.8 13.6%2.3 1.02%0.15
G5 67.0£3.8 13.9%2.0 14.0%+2.3 1.01=%0.14
G6 66.1+4.3 13.9%£2.1 13.9£2.7 1.00=%0.17
G7 66.4+4.1 14.7%+1.9 14.4%2.5 0.98%0. 14
G8 64.1%4.4 14.5+2.0 14.6+2.4 1.02=*0.16
G9 66.4+4.4 12.4%£2.1 14.0£2.3 1.15%0.20
G0 65.9%+4.7 13.5+=2.1 13.6+2.4 1.02+0.15

— B 7

D O\EM 0. 14 -0. 08 0. 04 0.011

WRE

YA = A i 22

— A H 72 D ORI B B IT64~C105 AU T2 SEE D BIFFREIC L v £ LTz,



105 S0 E R S B S BRAE A JE RS SR 44

FOINFEAGRE ., IIARECS X OV A BRI BLER O R O HER

AL S PRTEAREL HEL A ELER Y
270 F fih 270 H i 270 H 5
kg/cm %
GO 4.05+0. 48 — 38.8
G1(1) 3.81+0.58 — 7.8
G1(2) 3.86=+0. 58 — 12.3
G2 3.90+0. 61 — 9.1
G3 4.00=40. 62 — 25.3
el 4.247+0. 60 — 31.8
G4 4.0240. 62 — 25.7
G5 3.88+0. 58 — 44. 2
G6 3.83+0. 63 — 37.7
G7 3.92+0. 57 78.4+2.3 57.3
G8 3.83+0. 62 78.2+2.3 61. 4
G9 3.84+0. 61 78.0+2.5 62.8
G10 3.90+0. 59 78.0+2.5 75. 4
— B0 o
BRI R & -0.016 -0.12 7.50%*

Y fE AR

DARASIESBEEORa7 (0 AMAR L, 1 fRARAZTRALNS,
2 RERAMAEDZ LT ICALND, 3 KRERAKANREZS AbND, 4
C HELADNAFEPHIC DV E -S> T D) ICKVEHiL, 2l koxa7zRL
T2ONOEI A & ABLS R L L,

— B 72 0 DOBRAE B EIL6A~G10B A (FIAREKIZGT~G10) (2% 5
YEORRREIC L v R LT,

0. 01
#£10 PEHEZ®REZER X ONEEERE TR

7 = WIFE B s PEIN §p o HE
250 H fiih 181~300 H ##5 270 H ik

R = -13.87 -2.02 6.43 0.38

YRR AR -0. 060 -0. 168 0. 559 0.126
PRk ea, 270 H i RGeS PRFEAR S
L a b 270 H ik 270 H ik
SRR -1. 46 0.63 0.01 0.13 -0. 001
SR b TR -0. 374 0. 341 0. 005 0.207 0. 0003

G4~GOF A (JNEARERIXGT ~G9) Tk L 7= ikRE (530 L7238 kS) DA%
EIRFER L OSBRIKRIEICHSOW T, TS0 THE LT,



PARS A EEREOENMERKEOMER & FI10NFE TOEIIMERE D B iR K

106

& 5B BEEZR O CH R Z23FE Lz, T O0RE.
270 H R DOINE TIXEM B EZFHEA L7-H DG4 5610
FTO1LIREZ OBEHSEEEN0.41 gk 72D,

F11 BEEROHER
¥ H s E
A& E (250 A in) 0.5320.09
HIRE H 0.57+0. 09
FEPRR (181~300 H #if) 0.37=0. 08
DREE (270 H ) 0.63+0. 10
DA LAE (270 H En) 0.47+0. 08
afE (270 A i) 0.3470. 08
bl (270 H ) 0.41+0. 08
DR IE (270 H #5) 0.3370. 08
IRFEAR %R (270 H #5) 0.527+0. 08

BEE (R+ERRS) U E
EERIICT~CODT — X % 77— )L L THEE L 7=,

HERWEDRENRD N (F7), R, oH
R CHINEOHEMAEO b (7)), Zhicx LT,
181~300 H fis D EEIN R T A I — EITHIN T 2 fEH W)
Wignoiclod, AEREBEHRIIRD 5o ic
HLOD, G10TIE80. 0% IZE L, B HAEfIZIT-SWT
TTW5 (£6),

PRI DWW TIE, LE2NEA L, afin’sgmm4 2 &
T, GRS RIS Gk A FEhi L=, X ToOH
B CRIFRUEEESRO N 2o (£8), 5
4R —F 2 OINIEERC 7200 5% A % K
BE L TWBDT, NG6RFEFEAT HI2IE, 5.
IR I E R A E O CREZHITOILENRD D,

NG6RHETIL, NGERMDIEKDFE & [FERKIZ, ©H—
OORERTH HINFREMICA SN D AWM A OHERE
M bR BEEEME L, FORE, BBERHESE
X, GAMHGI0ETO 1 HARBH 7=V OB E EN
7.50%& 720 FLOWEEMRARIRBO O (F9),
Z LC.GLOD ABE A HHBLRITT5. 4% F TITEL (£ 9),
EVHETHBEEN IS ZVEND L DI >TET
W3,

EWEIZIFIFREDNTHERB L7122 (#6). IEOEIGHMH

F12 HESINTCELENRT A —H

% B’ X1 X2 X3 X4 X5
T 1)
A EE (250 H ) X1 re? 0.054+0.04 —0.18%+0.03 0.22=0. 03 0.02+0. 04
HIPE H o X2 0.18=+0. 11 -0.20+0.03 -0.06=+0.04 —0.02=0. 04
PEPNER (181~300 H ) X3 -0.25%0.12 —0.32+0. 10 .03 0.02=0. 04
PREE (270 H #5) X4 0.29+0.10 —0.08%+0. 11 .03%£0. 04
PREALAE (270 H fi5) X5 -0.03%£0.13 0.09=+0. 12 0.03=+0. 14 .06+
afili (270 A #5) X6  -0.03%0.14 -0.19+0.13 -0.04%+0.16 —0.09+0.13 -0.92=*E
b (270 A #5) X7 0.01%0.13 -0.24+0.12 -0.15+0.14  0.02+0.12 -0.36=0. 06
PR7%sE A (270 H #3) X8 -0.07=%0.14 0.14%0.13 -0.15%+0. 15 0.08%0.13 —0.13+0. 14
YNIAR %R (270 H ) X9 0.01+0.12 0.23=%0. 10 0.05+0.13 -0.14=0.11 0.27=+0. 11
® & X6 X7 X8 X9
A EE (250 H ) X1 -0.02+£0.04  0.01%+0.04 -0.01%0.04  0.02=%0.04
HIPE H o X2 -0.01%£0.04 -0.05%0.04  0.07%£0.03 0.1970.03
PEDPER (181~300 H i) X3 0.02%+0.03 -0.01+0.03 -0.11%0.03 -0.004+0.04
PREE (270 H #5) X4 -0.02+0.04 -0.03%0.04 0.1940.03 -0.05%+0.04
PR LA (270 H ##) X6 -0.87=*E -0.47+0.01 -0.19%+0.03 0.1320.03
afiE (270 H #5) X6 0.56=*E 0.21+0.03 -0.17+0.03
b (270 H ) X7 ) -0.11+0.03 0.003=£0. 03
YRR EE (270 H ) X8  0.12%+0. .19=+0. 14 .08+0. 04
BRTFEARER (270 H fin) X9 -0.41%0.10 -0.002+0.12 -0.09+0. 14

1) RAUHBE, 2) BAHB (50 +RERSY)

BE/NT A —=FI6T~CIDT — & % 7 —)L L THEE LT,



107 TR e AR

Ak R Yy bF 5 ¥ 15 5 44 75

BRHHINEOKBITIIEEL LFE S Rhodz, Ik
TR & IR IERIE IS HERB L (2 9) 28,
AR DWW ClafE & ADEGHBAHER ST

(F12) ZEnn, 5BOUE TIHIEAEE TIFT
a2 M52 ENH D,

NG6RHE THERE L= B TEEDOERHR (F11) 1T, R
W RAETERL L 7ZNGE R THEE L7l & ik L T,
TRTOFRE CTIRIFRBEDBLGRE R LIz, £/,
ALY BNARFETHE L-BERELEBELTH, L
ENRRLREm VO EIERE R LIS, oBE T3z
RREOBEEFRER LT, o T, THETITYELGN
R LIZOH O 3 20 HHEE SN -8 aRITIFIER
BIETHoT-2ENnD, TNLDEMLNNT A—FITS
BOLEREOINARNEZETREL TV ETHEIIZE
ATE5H0TH S,

NG6R KL CHEE LI S EM OBEFER (F12) @)
HL AL D EVEEARB &R L2 BEINER L INE O,
LAl L afED M, afll & bEDMIIX, NG4ARH " NG5 R
THEELZEEIRIERBRE CTh o7z, —J. W< oO»n
DOFE B OB TIXRFIC L D ER LR IR,
NG6RHETHNL DA DELFE % /R Lizafl & IIELRE
DL, NG5HRH TIE-0.04 L HHETH -2, NG5R
HT-0. 44 & AL OB OBEFRE % 7R U7z PEIRER & IRk
DY X, NGAZAY LNC6RM TIHEWA DER
FEZRL TV, F7-. NCGARHE T-0.618L HmWVAED
AR 2R L7ZLE EbfEOR Y 1%, NG5HRHFE® &NG6
R TIHERVADOBBHEEZ R LTV, b0
B OE VL., FRETEM L =B REKOFIED
HWRLH BRI OEWEIZ L » THIBPEM O#EEHIES
BN LT, AL EHEIND,

LIED X 5T, NGO6RFIE, FEMBOFEALDGCAH
56 HRICh-2BIEBRICE T, JIEE AFEAHN
BRICBEWTRRUBIIEN A LN, L LR
5., FER4A4HOOHUBEED Y B, PEIIR, kA
FOHBERHBLRIIN R BEEZZER TEX R o7,
SHITINEOREROE % E AR E LT, NG6
RO RWIPRE A B9,
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