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Fig. 1. Image of muscle, subcutaneous fat (SF) and
intermuscular fat (INF).

A=M. longissimus dorsi (LONG) ; B=M. trapezius dorsi
(TRAP) ; G=M. latissimus dorsi (LATIS) ; a=INF(LONG-
lower right) ; b=INF(LONG-lower left) ; c=SF(TRAP) ;
d=SF(LATIS) ; e=IF(TRAP) ; f=IF(LATIS) ; x=a line
from the right-hand side of thoracic vertebra end to
transverse process of the thoracic vertebra, set to the
base line (100%) ; and y=tangent that connects LONG
and TRAP.
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DO3IFEDOREICODVTIE, WhpdX\—rA &
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0.77 EEWMEBEHHEE SN

RAWE(CET 2 B8ERMEEERI (IRL. KA
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FosnEE (055, BREEBE (0.52), BMS >/ —
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BTRERAE (0.37) ([CEVWTHIREDBIGRAME SN
7. BEFBEBORAFE(CEAL TTFES (1994) &)@
5 (2003) (4, BMS # >/ "—(CEWTEFNTFN0.64 &

Table 1. Means and standard deviations for
carcass traits and marbling area ratios in three
muscles (n=404)

0.66 & HERE%E, F FEBHEICEVNTENTI0.26
& 033 EPEEDEGEEREL THY, RFAERDHE
REFAPIL .

BT E(CRAT 2B CFEHEEEER 4 (TRLT
BE@ITICL YBIESNT, BREH, BIBHELUA
BEHoxr®EE (059, 0556 LU067) BLUBRES
(0.75, 0.71 LTV 0.67) [TBEVWTEVEBIREIHEEEN
fo. 7, SHAREHBRELICEWTH, RBREHA

Traits Mean SD 0.61), {21855 (0.62) H&PLEHR (0.53) DBE
Carcass traits L2 ToOBmAICEVWTEWVEGENEE SN/ HA
Cold carcass weight (kg) 348.5 37.7 MRS BRELL (TR 2 EEEEZRSE L TV 20DV
Rib-eye area (cm?) 47.09  5.95 H, KB 00EDREHNBEA LT[R ELLLKRKES
Rib thickness (cm) 6.25 0.73
Subcutaneous fat thickness (cm) 2.03 0.54
Intermuscular fat thickness (cm) 6.19 0.80 Table 3. Heritability estimates for carcass traits.
BMS No. 8.04 1.93 Traits h?
Yield score 73.52 0.98 '
Cold carcass weight 0.81
Marbling area ratio® Rib-eye area 0.68
M-LONG (%) '23.98  6.22 Rib thickness 0.55
M-TRAP (%)° 28.21  7.40 Subcutaneous fat thickness 0.37
M-LATIS (%) 25.29  7.52 Intermuscular fat thickness 0.52
2 : abbreviation of the name of muscle were defined in BMS No. 0.70
Fig 1. Yield score 0.62
b: Records with steatosis in M. trapezius dorsi were
treated as missing value (n=9).
Table 4. Heritability estimates for actual area,
Table 2. Means and standard deviations for areas AREAZ%? (in parenthesis) of muscle and fat, and
and the percentages?® of image analysis traits (n=404) marbling area percentages of three muscles
Area (cm?) Area (%)? Traits h?
Traits
Mean (SD) Mean (SD) Actual area
Whole area 436.58 (47.83)  100.00 (0.00) LONG? 0.5 (0.75)
LONG? 43.58 (5.53)  10.03 (1.17) TRAP 0.85  (0.71)
TRAP 36.28 (6.41)  8.31 (1.15) LATIS 0.67 (0.67)
LATIS 40.63 (6.59) 9.30 (1.01) INF (LONG-lower right) 0.28 (0.37)
INF (LONG-Lower right) ~ 3.82 (2.03)  0.88 (0.46) INF (LONG-Lower left) 0.3 (0.38)
INF (LONG-Lower left) ~ 4.64 (1.37)  1.06 (0.29) SF (TRAP) 0.73  (0.67
SF (TRAP) 20.00 (5.30)  4.58 (1.09) SF (LATIS) 0.5 (0.58)
SF (LATIS) 41.87 (11.14)  9.53 (2.07) INF (TRAP) 0.5 (0.7D)
INF (TRAP) 33.04 (6.42)  7.55 (1.08) INF (LATIS) 0.5  (0.668)
INF (LATIS) 53.39 (10.62)  12.17 (1.60) SF (ALL) 072 (0.72)
SF (ALL)® 61.87 (15.18)  14.11 (2.83) INF (ALL) 0.53  (0.62)
INF (ALL)® 86.43 (16.04)  19.71 (2.35) Marbling area?
2 : percentage of each area to the whole area. M-LONG 0.61
®: abbreviation of the name of muscle were defined in M-TRAP 0.62
Fig 1. M-LATIS 0.53
°:total area of subcutaneous fat area in the whole 2 : percentage of each area to the whole area.
area. b : abbreviation of the name of muscle were defined in

d: total area of intermuscular fat area in the whole area.
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LRI O— R ERE (47.091£5.950m?) &, BHRIC
SO TAE TCORMERFEDE (43.58+£5.583
cmd) EDRBICENBET SN, DI ENEGRENDE
DEBERD 1 DER->TWE EHERINZ. AHRICLY
BONT-EBEFITICL 2MREHBEE, BARFICAV
LNTVWETSAFYIARKICLZHDLY IEH
(Steiner 5 2003) TH 5 ENL, O—BEOFREE
[C&->TRTISRAF Yy IARETRHELNRE LT > TV
NEETSIUEMNIEZONS. 5%, O— 5RO
BUWREY, TSIRFvIARERCLZAUEEEICREI

FE(CODVWTKRITE2FETDH 5.

SO EBEICEL T, HRME MsEHE) &H
RIpERs (MEESHL) (CELWTPREDEEE (0.28,
0.36) MHEE SN, TSk (8185 (0.73), R TAshh
ULRE#) (0.59), B TRERS (&) (0.72), FrfERsRs (8

1885) (0.59), MEAER ULERN) (0.56) &L UAREME

B (218 (0.53) ([CEWTEHVEGEANHESN. X
1o, BHE%(CEEL THREBBICEWTEGENET LR
L=, 2B AW TEBRE SRR EREZRL 7.
BAC & 2RISR BIR ErR (T8N T 2 BIGRRTIZE
DFFRERsRs 1, BREfERs UREER) THEH, BfICK
ZErfERsE (0.52) &HfEMERS URE M) DXBE
(0.56) ([THWT, IERL FEEERERL. BERIC, 8
fHZ & B R TRERFERIRErR(CIBL T 2 BB E D
RTRERSS, R TRERs ULER) ThHaH, BHICLD
R TRERFE (0.37) DT 5 AMETREM ULEH) OXBERE
(059) & YEWEIEEREZRL /2. REEOBTITHEWTA
EXNZETIEBED, BhHAENSRARBICE
AICEFEBRECE T2 LEHMAISRARBE TO
ESEEEINTVWEH DD (BAREARER321996),
RADIIRICL > THBEMEHNIFE L (T WHEND
5. Thbb, SRROSNIZETIERHICE T ZEEFE
DEF, —BERATORETE, +AICRTEBRNDEESE
B L ENTWAEWSHITELZDTHEMD LIS
[N

BEHABORERE, @©E%H LUIEHEREL(ICET S
BEAS CREMBEMRKERS (ORL. SHADE
BRECEFTZ2TRNTCOMREL(CHENT, PIEEREDE
{=A8E8 (0.25~0.47) AHEESN=. EHADEEL(ICH
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W, RRESEEIBHS LVLEHET, EDNEEGHE
BS (0.27, 0.27) H#EESNIz. SHARNBHBEELICE
WT, REHAREEBHALSLVOLEHRNBT, P
ERIEDEEMEE (0.39, 0.49) ARSI, {BISEHA &
LEHA™T, SWEDEEEEE (0.68) AMEES 1.
Thbhb, WEEHRISHBBLETONRRE, BOHA
fERf @A A S8 5 2 EATREENT.
REHNIEHEEL S LU BMS F v/ — KRB/
DEBE, BRZEOEGHEREFRRER6 (TRL. 8
BEHRISHHEEL &2 TSk (8188, R TIER UL
B BLUETER (&%) BoEEHEEE, X'aE
(CHWT—0.12~0.02, BFE%ITHT—0.28~—0.08
Ehote. o, BMS FunN—EFN SR TRERICEAT
LRBEROBEBEICOVWTEH, EEREICHWLT—0.03
~0.05, @E%(CHWT—0.15~—0.07 & BFHFEIEG %

Table 5. Genetic (above diagonal) and pheno-typic
(below diagonal) correlations among areas, the per-
centages® and marbling area percentage in each
muscle

LONG TRAP  LATIS
LONGP 0.35 0.47
Area TRAP 0.50 0.25
LATIS 0.49 0.45
LONG 0.27 0.27
Area% TRAP 0.27 —0.12
LATIS 0.15 0.02
LONG 0.39 0.49
Marbling area
percentage TRAP 0.47 0.68
LATIS 0.51 0.68

2 : percentage of each area to the whole area.
b : abbreviation of the name of muscle were defined in
Fig 1.

Table 6. Genetic correlations of actual fat area
and percentages? with marbling traits
M-LONG® BMS No.

SF (TRAP)° 0.02 (—0.08) 0.05 (—0.07)
SF (LATIS) —0.12 (—0.28) —0.03 (—0.15)
SF (ALL) —0.09 (—0.20) 0.00 (—0.11)
INF (TRAP) 0.27  (0.17) 0.29 (0.13)
INF (LATIS) 0.26 (0.17) 0.21  (0.06)
INF (ALL) 0.29 (0.2 0.26 (0.12)

@ : percentage of each fat area to the total area.
®: marbling area ratio in M. longissimus dorsi.
¢ : abbreviation of the name of muscle defined in Fig 1.
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Estimation of Genetic Parameters for Muscle Area, Subcutaneous
Fat of Carcass Cross section in Japanese Black Cattle
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The purposes of this study were to investigate the relationship among major muscle areas, subcutane-
ous fat (SF) and intermuscular fat (INF) of carcass cross section by image analysis, and to predict genetic
parameters of those traits. Digital images of carcass cross section, grading records, and pedigree records
for 404 Japanese Black steers in progeny testing were used. Areas and marbling percentages (MAP) in M.
longissimus dorsi (LONG), M. trapezius (TRAP) and M. /atissimus dorsi (LATIS), and sectioned areas of SF
and INF were measured by the image analysis method. Percentages of each area to the entire cross
sectional area were also calculated. Heritability estimates of the percentages for SF (0.58~0.72) and INF
(0.37~0.71) ranged from moderate to high. Genetic correlation between the percentages for SF and INF was
low (0.15). Genetic correlations between SF and MAP in LONG, which has a strong relationship with the BMS
number, were negative (—0.28~—0.08), while those between the percentages for MAP in LONG and INF
were positive (0.17~0.22).
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