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Table 1 Basic statistics of calf and carcass market and image analysis traits.(n=2805)

Traits Mean sSD Minimum Maximum
Calf market traits
Age at calf market (day) 300.0 28.2 225.0 382.0
Calf market weight (kg) 302.0 26.4 206.0 399.0
Carcass market traits ‘ '
Fattening pericd (day) 586.6 46.8 430.0 730.0
Age at carcass market (day} 886.6 45.2 767.0 1020.0
Carcass weight (kg) 447.5 46.8 285.0 601.0
Ribeye area {cm?) 57.1 7.8 31.0 84.0
Rib thickness (cm) 7.7 0.8 4.6 10.6
Subcutaneous fat thickness (cm}) 2.4 0.7 i.0 5.3
Yield estimate (%) . 742 1.3 69.3 78.3
BMS number (1 to 12) 5.8 2.6 2.0 12.0
Image analysis tralts
Fat area ratio (%) 40.5 8.0 16.0 - B4.5
Overall coarseness of marbling particle 9.9 5.0 7.3 39.6
Coarseness of maximurm marbling particle 4.8 2.7 0.8 201

Table 2 Number of records of each daily

gain class _

Daily gain' classes (kg/day) n
0.8 (~—0.84%kg/day) .46
0.9 (0.850~0.,949) 191
1.0 (0.950~1.049) 268
1.1(1.050~1.149) - 213
1.2 (1.150~1.249) 73
1.3 (1.250~) 14

l'Daily gain was calculated by dividing car-
cass market weight by age at calf market.

BL D%, 8866 £ 452 BHTHY, EEELSUIC
EREB(CHITEENE, FNTNI6T.4 £ 46,11 BE%
- BT 859.1 & 53.43 BETH o7 (Shojo 5 2006). L
fohi>T, EBEADIETRRDEATSOEHE,
EERLYE I HAIECERS BRELYE 1 nREE
ABWC EAVRENT )
BEEEDEY 72 5 ARNDEHREER 2 [TRL -
ttEEADFFOHICRETENn S FFEDAGHEER,
1.0kg/ BHAMREL S {, 0.8kg/ BB 1.2kg/BLLE
{270 5 ERRIGICEANSEL B Z EHVRENT.
FHEMBEFEREE DS EAMEEE, EHaEE
(= Z#RE), SHEEE (& 2855 BLUEiy
BT A RESHDBEERIITRLE. ARERICH
WTTFETISR R E D EIEREEL S FICRIMEEE
E(E, FAFTA0IS £ 007 BLT0.12 £ 0.07 £#E
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Tahle 3 Estimates of variance components
and genetic parameters for calf market weight

Parameter’ Calf market weignt
o 88.25

o 70.80

o 54.40

o 49.28 B
T 338.82

h?, + SE 0.15 = 0.07
h%m = SE 0.12 £ 0.07
Py 6.038

g%, = direct genetic variance ; ¢°» = maternal
genetic variance ; 0% = maternal permanent en-
vironmental variance ; 0% = variance of calf pro-

" duction farm ; g% = residual variance ; h% = di-
rect heritability ;'h%, = maternal heritability ; Pr
= proportion of phenotypic variance due to
variance of calf production farm. ' '

2Nz BENEOTSHSEAEESICHT sEEY
SFICEEEE TV O BEEEN TS Y, Kiamura
5 (1999) (&, BAREBICHE 2 FHHGHETREENE
EHEEELS CBMEEREEINEN 022 05 TS
0.06 “3&E L, Shojo & (2006) IFEBECHWT0.22
T UNC0.07, BREICSVWT0ITASINC0.15 &5
&0 7. Mukai © (2000) (%, EFR, BEESIUER
BECEVWTEEREES 0.25~0.30, SMHEEERE
010~0.18 EHEL /. CHNOXEMESHE LT, ZR4F
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BAEERS VBRI E DB B HEEE
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DTEEE 4 IR . RERECHVT, BRES,
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4 0.07, -0.43 £ 0.10, 0.48 £ 0.10, 022 £ 0.08 BLU
0.37 =+ 0.09), BMS F v/ \—DE(EREHATEDPT
ELEMEAER &N (0.74 £ 0.12). BARESOR
ZE (0.29) 12, CHETICHESNLBEFEICS IS
wEbE (0.33~0.64 ; PR 1994 ; @FF 1994 ; JIES
2003 ; Shojo & 2006 & Y{EWMETH 7. BMS F 2
NR—OEER (0.74) 3. FERISHTS 1988 FEDS
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=& 2 ERE0EGEE (0.49) PEF (1994) (2L 5 1988

A S 1994 (0 £ E 24 EFR TIRE S 170 70,000

EN S DiE (0.46) LY HEMETH /.

BEBRFTFECSVT, BHEREISE S ICefhs
HITFOHS SOBRERIS MESEESN (080 £
0.12 BLUF0.70  0.13), BRRRFOBH5 BT
0.7 + 0.07 SEVEAHEE S N BERITRE CH
+ B REROWEFDLVA, DES (2001b) [2# 700
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Table 4 Estimates of variance components, heritabllity, and proportion of phenotypic variance due to
variance of fattening farm for carcass and image analysis fraits :

. Parameters’'
Traits & o %  hh = SE P
Carcass traits
Carcass weight 454,93 161.96 954.60 0.29 £0.07  0.10
Ribeye area 24.73 0.00 32.96 - 0.43x0.10 0.00
Rib thickness 0.29 0.05 .26 0,48 -+0.10 0.09
Subcutaneocus fat thickness 0.10 0.03 0.33 0.22x0.08 0.08
Yield estimate ' 0.63 0.04 §.04 0.37 £0.09 0.02
BMS number 4.66 0.56 141 0.74+£0.12  0.09
Image analysis traits )
Fat area ratio 50.50 7.49 5.50 .80 £ 0.12 - 0.12
Overall coarseness of marbling particle 18.35 1.22 6.67 0.70 &= 0.13 0.05
Coarseness of maximum marbling particle 1.18 0.00 5,90 0.17 £0.07 0.00

102, = direct genetic variance ; ¢% = variance of fattening farm ; ¢% = residual variance ; h% = direct her-
itability ; Py = proportion of phenotypic variance due to variance of fattening farm.
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Table 5 Direct genet‘ic {rs) and phenotypic {r:) -corrslations of calf market
weight with carcass and image analysis traits

Traits

r. £ SE p

Carcass traits
Carcass weight
Ribeye area
Rib thickness
Subcutaneous fat thickness
- Yield estimate
BMS number
Image analysis traits
Fat area ratio

Overall coarseness of marbling particle
Coarseness of maximum marbling particle

0.55 £ 0.18 0.41
—0.76 = 0.15 0.07

0.03 +0.24 0.20
—0.08 = 0.531 0.12
—0.76 £ 0.14 . —0.06

. —0.38 £ 0.19 0.02

—0.34 = 0.19 0.01

—0.70 £ 0.15 —0.06
—0.47 £ 0.22 —0.04
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Table 6 Best finear unbiased estimators (BLUE) of each trait by daily gain classes

Daily gain classes'

Traits 0.8

0.9 1.0 id 1.2 1.8

Carcass traits
Carcass weight
Ribeye area
Rib thickness
Subcutaneous fat thickness
Yield estimate
BMS number
Image analysis traits
Fat area ratic
Overall coarseness of marbling particle
Coarseness of maximum marbling particle

—53.70
~7.42
—0.50
—0.09
—0.60
—0.66

—1.89
—2.00
—0.17

—22.7% 0.00 20.91 47.03 60.19"

—1.97 000 0.55- 4.31 4,56
—0.20  0.00 0.24 0.43 0.66
—0.03  0.00 0.06 —0,04 0.08
—0.10  0.00  —0.05 0.27 0.19
—9.18 0.00 —0.45 —D.13  —0.62
0.00 0.00 —1.26 —0.29  —1.43
—g.47 0.00 —0.41 —0.24 —2.78
009 ©0.00 ~ 0.8 —0.08 —1.08

' Daily gain was calculated by dividing carcass market weight by age at calf market. 0.8: ~0.849 kg/day, 0.9 :
0.850~0.949, 1.0 : 0.950~1.049, 1.1 : 1.050~1.149, 1.2 : 1.150~1.249, and 1.3 1 1.250~.
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Genetic relationships of calf market weight with carcass and
image analysis traits in Japanese Black steer of Hokkaido
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The purpose of this study was to investigate the genetic relationships between calf market weight with
carcass traits and image analysis traits of Japanese Black steers using calf and carcass markets in Hokkaido.
Eight hundred five Japanese Black steers with calf market records, grading records and digital images of the
carcass cross section were used. We analyzed calf market weight, carcass weight, ribeye area, rib thick-
ness, subcutaneous -fai thickness, vield estimate and BMS number as grading records, and fat area ratio,
overall coarseness of marbling particles, and coarseness of maximum marbling particies in ribeye as image
analysis traits. The daily gain was classified into 6 subclasses (0.8, 0.9, 1.0, 1.1, 1.2 and 1.3kg/day) by
dividing the calf market weight by calf market age in order to examine.the influence of overweight. Direct and
maternal heritability estimates of calf market weight were 0.15 & 0.07 and 0.12 = 0.07, respectively. The
direct genstic correlations of calf market weight with ribeye area, subcutaneous fat thickness, yield estimate,r
and BMS number were negative (—0.76 to —0.08). The direct genetic correlations of calf market weight with
all the image analysis traits were also negative (—0.70 to —0.34). Around 1.0kg/day of the daily gain may
be desirable for marbling at calf market. The genetic relationship between calf market weight and the variant
traits should be considered when improving calf market weight.

Ninon Chikusan Gakkaiho 79 (2}, 185-192, 2008
Key words : calf market weight, carcass traits, genetic parameter, image analysis traits, Japanese Black.
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