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BRETI &, CNETICHRILL 72pERpcD S (TR
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Analyzer || THHTL, SZRHMS (ZEMHBREEIS, H5
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Figure 1

Allocation of four quadrants divided by the
first and second inertia main axes of the rib eye on
carcass cross section at the sixth and seventh rib.
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1. HEREBAEEOEAKT=

HARMTEDFHEL L VEEREELRIIIRLT-
EBEDRAES, O—REBE F5DES, HFBEE
BH LU BMS 7 v /3—(3, BABRAKMHS (2008) A
£t L 22BF (FNF1457.2kg, 53.9cm?, 7.60m,
36HLUB54) LYEBMEEZRL. RTREBEIC
DWTIE, 2BF (240cm) LY HIEWMEZRL 2.
HICHEWTHRFRDIBEBI RSN,

2. O—RS2EBLUREBOBEGBRTTEE LEE
INS U RIETE

K2 [CIE0—REehb LUBEEOEGET 6 &
L, NS 6 EBDERE/NS v RAIBEDOR/N_FF5(E
ZRL7z. O—R S0 g@EirtE (BT, §Eih
BRZE, HATFORES L UIEIHRHETFIOREE (3 EE
THELY BBEICEN 7 (P < 0.05). kKD S =T
BMTEBRLY S BEICEN 72 (P < 0.05). @&
BE, HoIIER TmARDS IS L UIEIHRMTY
HBED/NS Y RIBEICEVT, ZBEMLY tEFEEITE

WMEZERL (P <0.05), XB(EMLY & NSHEICE
L TO—RABARATONZ Y ZINRBWT EARSNT-.
B DIEBIEEIE (S, 1R (46.22%) HLUV 4%
MR (46.17%) M2 2R (44.22%) B LUV 3ZIR (44.11%)
JYLAEECEN /2 (P <K0.05). H5ZEHSSLUE
KDL SHEHEILTORRBICHEEENROON (P
0.05), 3&MR (16.01% H LUV 7.02%) & 4 %R (16.48%
BELUV817%) HY, 1 RIR (1080% H L1 4.271%) &2
2R (1279% £ LU 5.25%) LY banof. AnEis
BICHWTH, IXRTORREBTHEEENR SN,
HOTCATEHE L IRIIS, 12B (3.9018/cm?)
TIPS, RWT2%R (3.551@/cm?), 4R (3.42
18/cm?), 3% (3.301@/cm?) DIEICEH, ST HARF
EER(E, SRR (97.05) MMhDZRER (97.68~98.70) &
&L THEEICEN 2. M TIOREL, 3R
(148.20) LV 4 2PR (151.56) T 12 (145.23) H &
U 22BR (144.56) &Y b BEICE B>/ L LDED
(FAHES (2009) (CL->TINETITHSESNZEDE
—B L7 #%ES (1994) (3 6-7HBYRBICHETS
O—G0BA (0 BLV4RRICHZE0) (3, BRI

Table 1 Means and standard deviations of carcass traits by sex of Japanese
Black cattle
Traits Steer (n = 3,485) Heifer (n = 1,113)

Carcass weight (kg)

Rib eye area (cm?)

Rib thickness (cm)
Subcutaneous fat thickness (cm)
Yeild score

BMS No.

462.00 = 55.26**

412.52 £ 48.23

60.11 = 8.66** 58.45 £ 8.13
7.78 £ 0.92% 7.57 £ 0.87
2.26 = 0.65** 2.60 £0.73
74.33 £ 1.32 74.23 £ 1.30
5.70 &£ 2.23** 5.14 £ 1.96

***Means significantly differ between steer and heifer (P < 0.05, 0.01)

Table 2 Least square means for arrangement scores and image analysis traits of whole rib eye and

each quadrant of rib eye

1 Whole rib eye Quadrant Arrangement score
Traits

Steer Heifer First Second Third Fourth Steer Heifer
P (%) 45.38** 44 12 45 .22° 44 .22° 44 11° 46 .17 2.71%* 2.86
CIM (%) 14.97 15.22 10.80¢ 12.79° 16.01° 16.482 4.48%* 4.87
CLM (%) 3.58** 3.98 4.27¢ 5.25° 7.02° 8.178 0.61** 0.65
FIM (n/cm?) 3.45 3.42 3.90° 3.55° 3.30¢ 3.42° 0.51 0.52
ALL 99.84** 96.04 97.68° 98.57 97.05° 98.702 2.39 2.45
ALM 149.77*%* 145.36 145.23° 144 564 148.20° 151.568 4.16%* 4.72

***Means significantly differ between steer and heifer (P < 0.05, 0.01)

abedMeans with the different superscripts significantly differ among quadrants (P < 0.05)

"MP = marbling percent, CIM = coarseness index of marbring, CLM = coarseness index of the largest marbling,
FIM = fineness index of marbling, ALL = average luminance of lean, ALM = average luminance of marbling
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MEIEHNEWI EEREL. Tl e, 1 6LV
ZRDEFBRIIESESH-ONE LA WL. E5(T,
BES (1994) (355 11 fHtE & 55 5 IBHE T (IR IIFHED
BEIS(ICO—EABEE TE Rz L TWS
12, 6-7hEYIRBEL Y RBAIOO—HICHE T 280
THEDOTARFFHS, BB TENEERZRENRS
nmund L,

3. HBERROEEBIEELEE/NS v RAIREDERER
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BEREERLZ. O—S2R0EHEREEZIS, 55
I, mAH O IIBE, BN IIBRDEEEG 0.70,
049, 0.10 5L 049 THY, KES (2008) DENL
(0.70, 0.45, 0.08 5L£0r0.43) LHE L CTRARRENSES
FE(HESINZBEOITHH/Z. O—RELHDHAF
RES LU RMTHREDELREII & B (2 0.41
EPRETHY, 21 H ABOBEEREMEEZ B VR
5 (2008) mFENS (0.61 BXU059) LY HIE<H#
ESNr. 1~4 RROBEHBESISDEGERIZNETN
0.69, 0.68, 0.67 HL10.65 Tho7z. BIEREMEISF
FRWANES (2008) (£, £MF40.68, 0.68, 0.56
LUV061 E3BLVARRTIBLIU2RBLY $1&
EEMECRZEQERS L, AHRICEVTERED
BaNRonizh, FoENSL, THBEFDIERH
BRIEEIEEZRTCRAFICEILT 5 EHNPESHERS
fo. S SHEBD 1~4 RIROEGEERLIEHBESED
NS LY BIES, FNEN0.35 038, 0.31 HLU0.27
sy, 3R E4RBTETRVEGENMEE SN
SRR EAZREHS EHENBVWRRTHEH G
2), BIGEHRRISHT 2 RISEMDER L Y £ AOP550
STREMAVRE S . CORRIFIATES (2008) (THWT
HHRSINTHY (1 ZR:0.26, 2% :0.29, 3% :
0.31, 428R :0.18), 4ZREFIEFTABICHHIDST, &

5 SEBBOEGENMEVWRIRTH S Z ENBAShER >
7. mMRH L SITBED 1 ~4 ZRDELREIELS, TNT
1.0.14, 014, 0.09 B LV 011 &Y, ZREDZE(TA
SN, BEREFEAVWAHES (2008) (4
3%MR (0.21) THDOZRR (0.12~0.14) LY IHSVERE
FEREL TS, MBHSEBED 1~4 RBROEGRE(E
FNZFH 032, 0.28, 0.29, 0.36 THY, 42, 1 2R,
32MR, 2Z2RDIETESH o7z, Larzul 5 (1997) (&, 7
5 DGREHICH T 2 REHREDEREIE DERE
(0.59) 13, etz (024 LYEsaWllsr
BEL. —MSTFEHEHELIORHEELYEZOE
BHOMBN, FERR3HEDIBN S (S, TR ITKTE
TEIENEZONG, BN SIEBROEGEN1HLU
AZBRTER>/2Z &3, BELOTVREBHIEHE
DEIEN 1 HELVA4ZRTE W (BES 1994) CEHR
HDO—D2hH LAz,
BEEBITTEDEE/ NS v ABIEDEEEL, Ehh
BEIEODTNITESC (0.13), TDMOFE(CH W
TIEN o7z (0.02~0.08). £>TEHE/ TV ADHER
(C(E, FEAHBRBEISDERE/NT v ABEREARICAWVS
ZENENTH S Z EHVRENT-.

4. IEIEEEIESOEE/NS v RIBELZOMOEE
DE{=ERS
ERBIEZISDERE/ NSV RIGEL, BMHICHELT
WBZENBASMNER>TWS (OBS 1999). BEEE
[CEVWTHMOFBEDEE/ NS v AIEEL Y FUMEE R
Lizrz®, [BFEREESNERE/NND Vv RAFEEZEENY £
(f, RROLEABEIELR S U ICEBEBITTE & D&
CHEREEHE L GRY). IEBHhBEIESORE/NZ VR
SIZL, NAES, 0O—ALBEELLUBMS 7/ —
& DEEFERS(Z1K < (0.14, 0.05 $ KL 0.03), BLB/NS
v RIBRB(LF LR ARATE & (2EE (IR L 7o E
ThadIENHEBREN. BIHBRIISDERE/NT VR
BEEO—-GL2EOIEHBREEES & 0EEBE,

Table 3 Posterior means and standard deviations of heritabilities for image analysis traits of whole rib eye
and each quadrant of rib eye at sixth and seventh cross section of Japanese Black cattle

Quadrant

Traits' Whole rib eye : : Arrasrwg(;arréwent
First Second Third Fourth
MP 0.70 £ 0.06 0.69 £ 0.06 0.68 = 0.06 0.67 £ 0.06 0.65 = 0.06 0.13 = 0.04
CIM 0.49 £ 0.06 0.35 £ 0.06 0.38 = 0.06 0.31 £ 0.06 0.27 = 0.06 0.02 £ 0.02
CLM 0.10 £ 0.03 0.14 £ 0.04 0.14 = 0.05 0.09 £ 0.04 0.11 £ 0.04 0.06 £ 0.02
FIM 0.49 = 0.06 0.32 = 0.05 0.28 = 0.05 0.29 £ 0.05 0.36 = 0.06 0.03 = 0.02
ALL 0.41 £ 0.06 0.41 £ 0.06 0.37 = 0.06 0.40 = 0.06 0.41 = 0.06 0.05 £ 0.03
ALM 0.41 £ 0.06 0.40 £ 0.06 0.33 = 0.06 0.37 £ 0.06 0.38 = 0.06 0.08 £ 0.04

"MP = marbling percent, CIM = coarseness index of marbring, CLM = coarseness index of the largest marbling,
FIM = fineness index of marbling, ALL = average luminance of lean, ALM = average luminance of marbling
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Table 4 Posterior means of genetic correlation for
arrangement score of MP with carcass traits and
image analysis traits from whole of rib eye

Arrangement score of MP

Traits'

r r

[0}
o

Carcass trairs

Carcass weight 0.14 =0.16 —0.58 = 0.02
Rib eye area 0.05£0.19 —0.01 = 0.02
BMS No. 0.03 £0.17 —0.02 £0.02
Image analysis traits
MP .04 £0.16 0.04 = 0.02
CIM .38 £ 0.16 0.15 £ 0.02
CLM .36 = 0.19 0.14 £ 0.02
FIM —0.49 = 0.17 —0.10 £ 0.02
ALL 0.15 £ 0.17 0.01 = 0.02
ALM 0.15 £ 0.17 .06 £0.02

"MP = marbling percent, CIM = coarseness index of
marbring, CLM = coarseness index of the largest mar-
bling, FIM = fineness index of marbling, ALL = aver-
age luminance of lean, ALM = average luminance of
marbling

NS U Z DB

BMS + >/ X\—ERB#RICENA 272 (0.04). THDI Ens,
00— e EOiEBREEIE 180T IREDHR A
£ T, EHEREEISD/NS VY ADHEREE, BLABIC
HEVWA@ICHR- TWaW I ENFEIn bo S
BEOBLURRDO SHBHEDB(T(30.38 5L U0.36
DEDEGBENRO SN, TN &, O—2A e
KON DS 4B &, EBIHBREIEISD/ NS VR
NBARBEIEERLTWS, —F, BN IERED”
([C(3—0.49 DEDBEEMBENRO SN/, O—%
RITHBO VEEBHSCMENIE R % &, fElhmREEIs /N5 v
2R B I EHNRENTZ. HO TR LUBNE
BRI HEEENEGENS VD (0.49), HE%EF@HA@
BB/ TV RIBEERART (L, ZD2D0FE
EEHEEE AW RERRO RN SV B, @bm%
FPZZHE(E BMS VN —DHIEOMIECEDEEEE X
(BB 2004 ; &UF S 2005 ; A S 2003), /X (ZH
MOBBRARHE L — B (THEE (TIFEN 5. FERRZHD
BE/NT VADARIE, HOWVIEIHME RS L, Bh
WABAHRZHE A 3809 C tTTEtQU fERFBEEISD
BB/ NS VR EINS DG & DEEHBEL, REBDH
RICBWTEZ Lk\r%%k?ﬁb\é.

Table 5 Estimated breeding values of sires which have more than 50 progenies for marbling percent (MP) of
each quadrant, arrangement score of marbling percent and BMS number

; Quadrant Arrangement

Sre.n First Second Third Fourth score of MP oMS o
A 54 14.86 (2) 11.75 (3) 14.89 (2) 15.94 (2) 0.55 (16) 3.48 (1)
B 151 16.56 (1) 13.16 (1) 16.85 (1) 17.34 (1) 0.77 (18) 3.09 (@
C 183 10.90 (&) 10.12 (4) 9.58 (6) 10.00 (6) —0.15 (5) 2.97 (3
D 447 12.51 (3) 12.53 (2) 13.19 (3) 13.66 (3) —0.14 (D 2.88 (4)
E 99 1.74 (4 8.33 (9) 10.48 (4) 11.76 (4) —0.07 (10) 2.31 (5)
F 182 11.01 (5) 9.35 (5) 8.95 (1) 9.48 (8) 0.10 (14) 2.31 (&)
G 190 6.80 (11) 6.64 (12) 7.87 (10) 9.49 (1) 0.00 (12) 2.21 (D)
H 528 8.99 (9) 8.60 (7) 8.76 (8) 8.56 (11) —0.36 (2 2.26 (8)
| 176 9.37 (1 9.17 (6) 9.71 (5) 11.52 (5) 0.59 (17) 2.19 (9
J 75 9.14 (8) 7.42 (10) 6.95 (12) 9.22 (9 0.28 (15) 2.03 (10
K 151 8.56 (10) 8.45 (8) 8.46 (9) 9.19 (10) —0.15 (6) 1.96 (11)
L 149 5.84 (12) 7.08 (11) 4.11 (15) 6.50 (13) —0.08 (9) 1.64 (12)
M 160 5.74 (13) 3.71 (14) 6.98 (11) 6.98 (12) —0.02 (11) 1.38 (13)
N 85 4.38 (14) 4.90 (13) 5.35 (13) 3.16 (15) —0.39 (1) 1.18 (14)
0 83 3.15 (15) 3.68 (15) 4.18 (14) 4.00 (14) —0.11 (8 0.86 (15)
P 210 1.90 (16) 2.59 (16) 1.70 (16) 1.65 (17) —0.19 (4 0.86 (16)
Q 188 1.30 (17) 1.46 (17) 0.35 (17 1.71 (16) 0.02 (13) 0.20 (17)
R 71 —6.91 (18) —7.35 (18) —6.32 (18) —6.10 (18) —0.33 (3) —0.75 (18)

n = number of progeny of each sire.

Values in the parenthesis are the rank of breeding value of each trait by sire.
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EgBTTEE DEGINBE

2 1213, EFHRAREEFT OEEMF(CH (505
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Figure 2 Genetic trend of arrangement score of
marbling percent based on the breeding value of
dam born from 1987 to 2004.
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Figure 3 Genetic trends of image analysis traits of each quadrant based on the breeding value of dam born
from 1987 to 2004.
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The purposes of this study were to estimate genetic parameters and genetic trends of arrangement and
characteristics of marbling on different region in rib eye using by 4,598 Japanese Black cattle (steer : 3,485,
heifer : 1,113) shipped to carcass market in Hokkaido. Digital images of the rib eye on carcass cross sec-
tions between the sixth and seventh ribs were taken with the mirror type photography equipment. These
images were divided into four quadrants by the first and second inertia main axes. The following image
analysis traits were calculated for each quadrant of the rib eye as well as the whole rib eye : marbling percent
(MP), coarseness index of marbling particles (CIM), coarseness index of the largest marbling (CLM), fineness
index of marbling (FIM), average luminance of lean (ALL) and average luminance of marbling (ALM).
Standard deviations of the first to fourth quadrants for each image analysis trait were treated as arrangement
score of each trait. Heritability estimates for arrangement score of MP (0.13) was the highest among those
of other image analysis traits (0.02-0.08). Genetic correlations of arrangement score of MP with CIM and FIM
of whole rib eye were 0.38 and —0.49, respectively. These results indicating that the marbling arrangement
could be improved by decreasing coarseness and increasing fineness of marbling. For genetic trend,
arrangement score of MP improved year by year, CIM of the fourth quadrant and that for FIM of the second
and third quadrants degraded. Attentions would be needed for the image analysis traits of each quadrant in
the rib eye for the effective genetic improvement of marbling.
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