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Table 1 Data description for Japanese Black (JB) and crossbred (F1) of Japanese
Black X Holstein
Breeds
Detailed data JB F1
. . Apr/2000- Sep/2005-
Shipped period Nov,/2009 Aug/2009
n of shipped animals 13,411 3,500
n of fattening farms 270 63
n of animals per fattening farm 49.7 55.6
n of animals per year per fattening farm 5.1 13.9
n of common fattening farms between JB and F1 26
n of sires 229 43
n of progeny per sire 58.6 81.4
n of progeny per year per sire 6.1 20.3
n of common sires between JB and F1 33
n of progeny from common sires 4,415 3,211
Percentage of progeny from common sires 32.9 91.7
Statistics of number of progenies of common sires
Mean 134 97
Standard deviation 159 253
Minimum 5 6
Mode 15 6
Median 44 14
Maximum 612 1,235

Table 2 Descriptive statistics of carcass grading traits for Japanese Black (JB) and crossbred (F1)

of Japanese Black X Holstein

JB (n = 4,415) Fi (n = 3211)
Trait Mean® £ S.D. Min. Max. Mean® £ S.D. Min. Max.
Slaughter age (months) 29.3 £1.8 23 35 26.9 £ 2.1 21 34
Carcass weight (kg) 427.0 = 51.8 261 599 457.0 = 53.6 291 608
Rib eye area (cm?) 57.8 £ 8.0 29 88 52.0 £ 7.2 29 85
Rib thickness (cm) 7.49 = 0.83 4.2 10.8 7.14 = 0.90 3.9 10.6
S.C. fat thickness (cm) 2.32 £ 0.69 0.6 5.5 2.67 £ 0.72 0.7 5.7
Yield estimate 74.5 £1.3 69.3 78.7 70.8 £ 1.2 66.6 75.3
Beef marbling standard 5.2+t 2.2 2 12 3.3t 1.1 2 10

& Significantly different for all traits between JB and F1 (P < 0.01)

H DD, Osawa 5 (2008) (CL BRI (ICEHE (T 5@ED
WMEELET 2E, AMRTHESINZREFEICE S
ZEBIEEE, O—ALBDES LU BMS 20 TSVME
& 57z (Osawa & @ 0.22~0.59, ABFZ : 0.39~0.69).
FES (1999 (3, EEROEAERVWTHATET IV
(L& % REMLEATEGEZHEL, O—ALEEL L
UERTREOEESZBRVWTAMRL YENMEEZRL 2
(0.415~0.566). X/cEBREEBDT—57ZHWT, &H
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Table 3 Variance components and heritabilities of carcass grading traits for Japanese Black (JB)
and crossbred (F1) of Japanese Black X Holstein estimated by 2-trait model

JB F1 Heritability (S.E.)
Trait 0251 0251 0252 Uzez JB F1
Carcass weight 365 1780 209 1377 0.68 (0.08) 0.53 (0.09)
Rib eye area 6.9 53.2 5.9 37.8 0.46 (0.09) 0.54 (0.10)
Rib thickness 0.105 0.533 0.092 0.533 0.66 (0.08) 0.59 (0.09)
S.C. fat thickness 0.045 0.390 0.034 0.454 0.41(0.08) 0.28 (0.09)
Yield estimate 0.236 1.433 0.209 1.183 0.57 (0.09) 0.60 (0.10)
Beef marbling standard 0.525 3.807 0.092 0.971 0.49 (0.09) 0.34 (0.09)

% : sire variance for JB, 0% :
for F1,

residual variance for JB, o’ : sire variance for F1,

0% : residual variance

Table 4 Variance components and heritabilities of carcass grading traits for Japanese Black (JB)
and crossbred (F1) of Japanese Black X Holstein estimated by single trait model

JB F1 Heritability (S.E.)
Trait 0251 0291 0252 0292 JB F1
Carcass weight 369 1779 177 1378 0.69 (0.08) 0.46 (0.10)
Rib eye area 6.6 53.2 6.3 37.8 0.44 (0.09) 0.57 (0.11)
Rib thickness 0.104  0.533 0.108 0.532 0.65 (0.08) 0.68 (0.10)
S.C. fat thickness 0.042 0.390 0.033 0.453 0.39 (0.08) 0.27 (0.09)
Yield estimate 0.226 1.433 0.192 1.184 0.54 (0.09) 0.56 (0.10)
Beef marbling standard 0.551 3.804 0.091 0.971 0.51(0.09) 0.34 (0.10)

0% : sire variance for JB, 0% :
for F1,

BIREL, F1 TRVWEWI LY E, TLARERECH
WTESKHEEINTHY, EEFETEIEEFOHR
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HEKICHEE SN OJREMN D 5.
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residual variance for JB, ¢’ : sire variance for F1,

0%; : residual variance
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Table 5 Genetic covariances and correlation coefficients
of carcass grading traits between Japanese Black (JB)
and crossbred (F1) of Japanese Black X Holstein

Trait Os1, s2 rq (S.E.) r

Carcass weight 268 0.97 (0.05) 0.99
Rib eye area 5.9 0.93(0.08) 0.97
Rib thickness 0.09 0.91(0.08) 0.96
S.C. fat thickness 0.04 0.91(0.11) 0.98
Yield estimate 0.20 0.88(0.09) 0.96

Beef marbling standard  0.20 0.91(0.10) 0.96

0s1, s2 - Genetic covariance between JB and F1

rg - Genetic correlation coefficient

rg: Spearman’s correlation coefficient for expected prog-
eny difference of JB sires on JB and F1 population

RAEFOREE S L CGEMDHEREGRK08 22EL TV 5.
ZTDEESECT S E, AR TEITNTORE (K
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JB2 B LU F12BICIEER ICaVWEEAR S (0.95
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Table 6 Correlation coefficients of expected progeny differences of Japanese Black (JB) sires commonly serviced
for JB and crossbred (F1) production between models and breeds (n = 33)

Trait JB-2 vs. JB-1 F1-2vs. F1-1 JB-2vs. F1-2 JB-1vs. Fi-1 JB-1vs. F1-2 JB-2 vs. F1-1
Carcass weight 0.97 0.88 1.00 0.76 0.96 0.85
Rib eye area 0.96 0.89 0.98 0.65 0.90 0.79
Rib thickness 0.98 0.89 0.98 0.68 0.92 0.78
S.C. fat thickness 0.95 0.78 0.98 0.45 0.88 0.65
Yield estimate 0.97 0.91 0.95 0.63 0.86 0.76
Beef marbling standard 0.96 0.82 0.98 0.53 0.89 0.71

JB-2 : estimates for JB population from bivariate model, JB-1

. estimates for JB population from univariate model, F1-2 :

estimates for F1 population from bivariate model, Fi-1 : estimates for F1 population from univariate model
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In Japan, crossbreds (F1) of Holstein cow sired by Japanese Black (JB) cattle have been an important
source of beef products, occupying about 25% of the number of graded beef carcasses. However, to date,
a unigue genetic evaluation of F1 has not been conducted. Thus, dairy farmers have to depend on JB sires
by breeding values predicted from JB data, but interactions could exist between sire and breed of dam. The
objective of this study was to explore the need for a unique evaluation of F1 by investigating such interac-
tions. These were evaluated as genetic correlation (rg) using a 2-trait sire model which regarded the identical
traits from each breed (JB and F1) as different. Six grading traits, such as beef marbling standard (BMS),
were analyzed. A high ry between JB and F1 was estimated for BMS (0.91). Subsequently, Spearman’s
correlation coefficient of the expected progeny difference (EPD) of JB sires predicted from JB and F1
population was calculated and showed a high value (0.96), indicating that there was a little interaction. With
similar results for other traits, EPD predicted from JB data would be applicable for F1 production.
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