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first and second inertia main axes of the rib eye on
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a, b, c, d

MP marbling percent, CIM coarseness index of marbring, CLM coarseness index of the largest marbling,

.

.

. . .

.

BMS

. kg, . cm , . cm, . . . .

. . . . .

. cm . .

. cm

. cm .

cm . cm

. . .

. . .

. .

.

Means and standard deviations of carcass traits by sex of Japanese

Black cattle

Traits Steer n , Heifer n ,

Carcass weight (kg) **

Rib eye area (cm ) **

Rib thickness (cm) *

Subcutaneous fat thickness (cm) **

Yeild score

BMS No. **

* ** Means significantly di er between steer and heifer ( . , . )

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

each quadrant of rib eye

Whole rib eye Quadrant Arrangement score

Traits

Steer Heifer First Second Third Fourth Steer Heifer

MP ( ) ** **

CIM ( ) **

CLM ( ) ** **

FIM (n/cm )

ALL **

ALM ** **

* ** Means significantly di er between steer and heifer ( . , . )

Means with the di erent superscripts significantly di er among quadrants ( . )

FIM fineness index of marbling, ALL average luminance of lean, ALM average luminance of marbling
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MP marbling percent, CIM coarseness index of marbring, CLM coarseness index of the largest marbling,
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Larzul
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. . . .
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.
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. . . .

BMS

. . .

: . : . :

. : .

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
Arrangement

Traits Whole rib eye
Score

First Second Third Fourth

MP

CIM

CLM

FIM

ALL

ALM

FIM fineness index of marbling, ALL average luminance of lean, ALM average luminance of marbling
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G P

Posterior means of genetic correlation for BMS .

arrangement score of MP with carcass traits and

image analysis traits from whole of rib eye

Arrangement score of MP

Traits . .
r r

Carcass trairs

Carcass weight

Rib eye area .

BMS No.

Image analysis traits

MP
.

CIM

CLM

FIM
BMS

ALL
; ;

ALM

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

Estimated breeding values of sires which have more than progenies for marbling percent (MP) of

each quadrant, arrangement score of marbling percent and BMS number

Quadrant
Arrangement

Sire n BMS No.
score of MP

First Second Third Fourth

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

n number of progeny of each sire.

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

: ,

Table

Table

+

+

* *.

* -2 * -0

*4+. *4+0 *4/2 *4*,

*4*/ *4+3 *4*+ *4*, * .3
*4*- *4+1 *4*, *4*,

*4*. *4+0 *4*. *4*, * .3
*4-2 *4+0 *4+/ *4*, ,
*4-0 *4+3 *4+. *4*,

*4.3 *4+1 *4+* *4*,

*4+/ *4+1 *4*+ *4*, ,**. ,**/ ,**-
*4+/ *4+1 *4*0 *4*,

/*

/. +.420 , ++41/ - +.423 , +/43. , *4// +0 -4.2 +

+/+ +04/0 + +-4+0 + +042/ + +14-. + *411 +2 -4*3 ,

+2- +*43* 0 +*4+, . 34/2 0 +*4** 0 *4+/ / ,431 -

..1 +,4/+ - +,4/- , +-4+3 - +-400 - *4+. 1 ,422 .

33 ++41. . 24-- 3 +*4.2 . ++410 . *4*1 +* ,4-+ /

+2, ++4*+ / 34-/ / 243/ 1 34.2 2 *4+* +. ,4-+ 0

+3* 042* ++ 040. +, 1421 +* 34.3 1 *4** +, ,4,1 1

/,2 2433 3 240* 1 2410 2 24/0 ++ *4-0 , ,4,0 2

+10 34-1 1 34+1 0 341+ / ++4/, / *4/3 +1 ,4+3 3

1/ 34+. 2 14., +* 043/ +, 34,, 3 *4,2 +/ ,4*- +*

+/+ 24/0 +* 24./ 2 24.0 3 34+3 +* *4+/ 0 +430 ++

+.3 /42. +, 14*2 ++ .4++ +/ 04/* +- *4*2 3 +40. +,

+0* /41. +- -41+ +. 0432 ++ 0432 +, *4*, ++ +4-2 +-

2/ .4-2 +. .43* +- /4-/ +- -4+0 +/ *4-3 + +4+2 +.

2- -4+/ +/ -402 +/ .4+2 +. .4** +. *4++ 2 *420 +/

,+* +43* +0 ,4/3 +0 +41* +0 +40/ +1 *4+3 . *420 +0

+22 +4-* +1 +4.0 +1 *4-/ +1 +41+ +0 *4*, +- *4,* +1

1+ 043+ +2 14-/ +2 04-, +2 04+* +2 *4-- - *41/ +2

2+ - -+/ -,- ,*+* -+3
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Genetic parameters for marbling arrangement in the rib eye

and their genetic trend in Japanese Black cattle

: ,

Nazuki MURASAWA , Yoshinobu NAKAHASHI , Yoko HAMASAKI , Takeshi HORI ,

Takayuki KATO and Keigo KUCHIDA

Obihiro University of Agriculture and Veterinary Medicine, Obihiro , Japan

Hokkaido Industrial Research Institute, Kita, Sapporo , Japan

Tokachi Federation of Agricultural Cooperative, Obihiro , Japan

The purposes of this study were to estimate genetic parameters and genetic trends of arrangement and

characteristics of marbling on di erent region in rib eye using by , Japanese Black cattle (steer : , ,

heifer : , ) 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 ( . ) was the highest among those

of other image analysis traits ( . . ). Genetic correlations of arrangement score of MP with CIM and FIM

of whole rib eye were . and . , 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 e ective genetic improvement of marbling.

: genetic parameter, image analysis, marbling arrangement, rib eye.
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