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Abstract

Marbling scores assigned by graders (GRADE MS) are comprehensively evaluated, considering
the ratio of marbling area to ribeye area (FATPER), coarseness of marbling (COARSE), shape of
marbling (SHAPE), dispersion of marbling particles in the ribeye area (DISP), etc. The purposes of
this study were to calculate FATPER, COARSE, SHAPE, and DISP numerically by image analysis
method and to estimate genetic parameters for meat quality traits involving these image analysis
traits. Digital images of the ribeye area from the 6th to 7th rib cross section of 706 Japanese Black
steers at the progeny testing. Genetic parameters for carcass traits assigned by graders were
estimated with an animal model using the multitrait REML program by canonical transformation.
Heritability estimates of GRADE MS and FATPER were 0.51 and 0.59, respectively. Those of
COARSE, SHAPE and DISP were 0.34, 0.25 and 0.36, respectively. Genetic correlation between
GRADE MS and FATPER was highly positive (0.88). These results indicate that image analysis
traits can be good indices of breeding improvement.
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Table 1 Summary of basic statistics for carcass and
image analysis traits from progeny testing in
Japanese Black steers (n=706)

Traits Mean+S.D. Min Max

Carcass traits

BMS number 6.9 £ 1.9 2 12
Carcass weight (kg) 344.6 £ 37.2 242 467
Ribeye area (cm?) 47.9 £ 5.7 32 67
Rib thickness (mm) 60.7 £ 6.8 34 85
Subcutaneous fat thickness (mm) 19.3 £ 5.4 6 51
Yield score 73.7 £ 9.4 69.4 76.7
BCS number 3.18 £ 0.6 1 5
BFS number 2.02 £ 0.17 1 3
Image analysis traits
Fat area ratio (%) 17.7 £ 5.3 6.2 35.5
Coarseness of marbling (cm?) 0.40 = 0.15 0.16 1.10
Shape of marbling 104.6 = 32.8 50.0 347.0
Arrangement balance 12.8 £ 2.3 6.5 23.9
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Table 2 Estimates of heritabilities (diagonal), genetic (above diagonal) and phenotypic (below diagonal)
correlations for carcass and image analysis traits in Japanese Black steers on progeny testing

Carcass traits

Traits 1 2 3

4

Image analysis traits
5 6 7 8 9 10 11 12

Carcass traits

0.04 0.20 —0.30 —0.22§ 0.88 0.71 0.61 0.64
0.23 —0.08 0.08 —0.23: 0.34 0.08 0.37 —0.06

—0.21 0.84 0.12 40.512 0.23 0.24 0.23 0.04

0.27 0.21 0.08 0.08: 0.39 0.20 0.39 —0.01

0.54 —0.60 —0.25 0.11 0.03 0.16 0.01 0.17
—0.53 0.62 0.21 —0.28¢ 0.17 0.14 0.17 —0.03
—0.05 —0.03 0.34 —0.01:—-0.45 —0.38 —0.17 —0.38

5 Sy M

1 BMS? 0.51  0.15 0.25 0.24
2 Carcass weight 0.16 055 0.23 0.70
3 Ribeye area 0.29 0.42 0.53 0.31
4 Rib thickness 0.29 0.68 0.37  0.46
5 Subcutaneous fat thickness 0.06 0.3¢ —0.04 0.31
6 Yield score 0.26 0.04 0.79 0.29
7 BCS® —0.12 —0.06 —0.05 —0.10
8 BFS© 0.02 0.06 0.04 0.06
Image analysis traits
9 Fat area ratio 0.84 0.18 0.26 0.30
10 Coarseness of marbling 0.48 0.14 0.29 0.21
11 Shape of marbling 0.33 —0.07 0.07 —0.02
12 Arrangement balance 0.39 0.10 0.05 0.17

2Beef marbling standard, *Beef color standard, ‘Beef fat standard
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Table 3 Expected breeding values of sire descended by BMS number

. BMS Coarseness Shape of Arrangement

Sire number Fatf% of marbling marbling balance
High-ranking sire for EBV of BMS number

A 3.907 11.650 0.167 16.643 2.480

B 3.560 8.696 0.109 9.293 0.744

C 1.832 5.937 0.149 17.691 2.423

D 1.685 2.068 0.027 —0.353 0.705

E 1.257 5.565 —0.023 3.442 0.100
Low-ranking sire for EBV of BMS number

F —1.821 —5.719 —0.094 —10.771 —1.175

G —1.858 —6.240 —0.093 —26.000 —0.629

H —1.885 —4.692 —0.050 —7.329 —1.064

I —1.972 —3.587 —0.073 —7.634 —1.092

J —2.851 —7.490 —0.027 8.362 —2.043
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