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BERELUVER

KABNEEDEARSIE, DHMDDIOELRER
1 BROK2(CIRLE. SEEOFOEEBMECSTD
FPEBREB/EECTHOIZ (PHBES 2012). RABME
BICHITDERLEF 0.32~0.67 DEETH D, BCS F
YN\—ZROWTEWEEEZ U Shojo 5 (2006)
FEBERSLURRRORENEICEALT, KAEEDE
%% 0.45 HKU 0.38 EHRSE L, FHEDHEETE (0.57)
[FINSEIDEWETHDZ. BMS Y/ \—DEGREIFE
0.67 T, Beidzko72)IIBS (2003) ™ Shojo 5
(2006) [CR2¥EE (0.66 - 5FR, 0.49: £ER, 0.61:
SRR CHBEUCEEERZEIETSWETHOZ. 15
FEMREICHT B Hirooka S (1996) [CHK2D 040 BKRU
THREICHT D Splan 5 (2002) [CL2 0.36 KXDEFH

Table 1 Basic statistics of carcass traits

Trait Mean = SD Skewness Kurtosis Min Max
Carcass weight (kg) 453.3 £ 581 —0.07 0.03 1980 6750
Rib eye area (cm?) 573 +82 0.33 0.30 23.0 88.0
Rib thickness (cm) 77 09 —0.07 0.47 3.0 116
Subcutaneous fat thickness (cm) 23+ 07 0.71 0.75 0.2 56
Yield estimate 742 +£13 0.09 0.26 69.3 79.9
Beef marbling standard (BMS) 5622 0.57 —-0.37 2.0 12.0
Beef color standard (BCS) 3705 —-0.37 0.10 1.0 6.0
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SEHBLOO— DM S ZR< BGRBTEEDEIE

FPIREHNSSLME (0.33~0.79) T D, REHZHD
EPEIREREEICH U CGEGHEEDIIEHSL, +5
[CEGHIRNTED N RSNz, BIhEREIIEDE
GERIF0.79 THD, BHFICBIFDBEDRSEHERL
T, Osawa 5 (2008) M 0.59 £DOEL, PES (2012)
D 0.76 CEIEEDBEHNEESNEZ. Rz, HOHIBHD
KUORAKNTFDHO I IBHDELGEF 0.60 BKLO 0.08
THD, HOTEHICEAL TS (2012) DOHEETE 0.50
KB, RRAFDHOSIBHICBEUTCREAREDET
bolz. BANICEELBRARESOIEIFRTH S VS LI
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Table 2 Estimates of variance component and heritability (h?) of carcass traits

~ Genetic Residual

Trait variance variance h* + SE

Carcass weight 1260.9 935.7 0.57 £ 0.05

Rib eye area 325 31.0 0.51 £ 0.05

Rib thickness 0.31 0.34 0.48 £ 0.05

Subcutaneous fat thickness 0.30 0.18 0.62 £ 0.05

Yield estimate 1.01 0.73 0.58 £ 0.05

Beef marbling standard (BMS) 2.71 1.35 0.67 £ 0.05

Beef color standard (BCS) 0.09 0.18 0.32 = 0.04

Table 3 Basic statistics of image analysis traits

Trait Mean = SD Skewness Kurtosis Min Max
Marbling percent (%) 460 =83 —0.29 —0.20 149 695
Coarseness index of marbling (%) 16.3 =50 0.30 0.32 15 496
Coarseness index of the largest marbling (%) 40 =24 2.30 13.55 03 426
Fineness index of marbling (count/cm?) 33 05 012 —0.01 0.8 51
New fineness index of marbling (pixel/cm) 77 =11 0.02 0.06 3.5 12.0
Minor-major axis ratio 0.66 = 0.07 0.24 015 0.38 0.95
Complexity of rib eye shape 1.10 £ 0.03 2.00 6.78 1.05 1.39

Table 4 Estimates of variance component and heritability (h®) of image analysis traits

Genetic

Residual

Trait variance variance h* + SE

Marbling percent 46.0 121 0.79 £ 0.05
Coarseness index of marbling 134 8.8 0.60 £ 0.05
Coarseness index of the largest marbling 0.44 5.02 0.08 £ 0.02
Fineness index of marbling 0.13 0.14 0.49 £ 0.05
New fineness index of marbling 0.69 0.42 0.62 £ 0.05
Minor-major axis ratio *100 15.24 30.74 0.33 £ 0.04
Complexity of rib eye shape *100 1.17 8.06 013 £ 0.04
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BORUFHOSIEHOBELHBR ERUEZ. BIEFDF
P RBEMOHERS [FEETEMEH (CHEARNBEFSZ 0 D@
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D12 BECHR Dz, FZLETH SR DI RETD
ncuEn, 1991 FO4-RE A BBELEEAGNICH
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DEDIC@orz. =5IC1991 FIZE, T —I)LNERZE
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DOBERMHIZRICENLIZEEZSND.

MO SIBHO RO EMERESISICEAL T, Fe+o
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Table 5 Genetic and phenotypic correlation estimates between new
fineness index of marbling and carcass traits

ooeee,  oensuele
Carcass weight 0.20 0.18
Rib eye area 0.64 0.51
Rib thickness 0.20 0.16
Subcutaneous fat thickness —0.25 —0.15
Yield estimate 0.59 0.46
Beef marbling standard (BMS) 0.69 0.62
Beef color standard (BCS) —0.26 —-0.19

Table 6 Genetic and phenotypic correlation estimates between new fineness index
of marbling and other image analysis traits

Trait Genetic Phenotypic
correlation correlation
Marbling percent 0.62 0.61
Coarseness index of marbling —0.01 —-012
Coarseness index of the largest marbling —-0.37 —0.23
Fineness index of marbling 0.60 0.57
Minor-major axis ratio 0.27 0.15
Complexity of rib eye shape 0.01 0.04

BE& 85 (1) 1 21-26, 2014

24



KIF DD = DEEGE)/ (S A—5

>
m
2y
1970 1980 1990 2000
year
a ) New fineness index of marbling
20 r
15
=
A 10
5

1

1980

1

1990
year

2000

0

1970

b ) Marbling percent

Figure 1 Genetic trend of the new fineness index
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Figure 2 The progress of standardized predict
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marbling percent ().
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Genetic parameters for fineness of marbling in
M. longissimus thoracis of Japanese Black cattle

Keisuke KATO', Sakura MAEDA' and Keigo KUCHIDA'

" Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080-8555, Japan
Corresponding : Keigo KUCHIDA (fax : +81 (0) 155-49-5462, e-mail : kuchida@obihiro.ac.jp)

This study aimed at estimating genetic parameters and investigating genetic trend for new fineness
index of marbling. Carcass data were obtained from Japanese Black cattle (n = 8,422) shipped to a
meat processing plant in Hokkaido in September of 2005 to December of 2010. Digital images around
the rib eye at the 6th and 7th rib section were taken and analyzed. Genetic analyses were conducted
to estimate heritabilities for each image analysis trait and genetic correlations between new fineness
index of marbling (NFI) and other image analysis traits using single/multiple trait animal models. The
estimated heritability of NFI was 0.62. This indicates that NFl is available as genetic improvement trait.
Genetic correlations between NFI and coarseness index of marbling or fineness index of marbling
(conventional) were —0.01 and 0.60, so NFI is independent of coarseness index of marbling and corre-
lated with conventional fineness index of marbling. Genetic correlations between NFI and marbling
percent or BMS were 0.62 and 0.69, respectively. It was suggested that the improvement of BMS
resulted in changing NFI for the better. Standardized predict breeding value (SPEV) of NFl and MP for
dam increased since 1990. However, SPEV of these traits in 2005 were 0.9 and 1.4, respectively, the
difference was 0.5 despite the high genetic correlation of NFI and MP. Thus, genetic improvement of
NFI was inferior as compared with that of MP. The improvement with a focus on BMS results in an
increase in coarseness marbling of rib eye area.
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