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GENETIC CORRELATIONS BETWEEN CARCASS TRAITS AND
BODY WEIGHT OR MEASUREMENTS AT VARIOUS AGES
DURING A FATTENING PERIOD IN JAPANESE BLACK STEERS

Fumio Mukal, Hideaki NoMURA and Toyokazu FUKUSHIMA

Abstract

Genetic correlations between carcass traits and body weight or measurements, and also those between
carcass traits and relative growth rates (RGRs) for measurements over 4 subsequent periods were calculated.
Body weight and measurements which were periodically recorded from average 266 days up to average
567 days of age, and carcass traits were obtained 732 steers sired by 127 Japanese Black bulls progeny
tested during 1971-1977 at 9 testing stations in Japan. Least squares analysis based on Method 3 of Hen-
derson (1953) was used to estimate the variance and covariance components. There were the moderate or
high genetic correlations between carcass weight and body weight or measurements recorded at all ages.
Dressing percentage had the positive genetic correlations with body weight, chest girth and width, and
pin-bone width at all ages. Rib eye area had no or negative correlations with each measurement except
for chest girth and width, croup length, and hip and thurl width which were measured at the end of
fattening. Generally the negative genetic correlations were found between marbling score or back fat
thickness and each body measurement with some exceptions. That is, chest depth at all ages was positi-
vely correlated with marbling score. Also body weight, chest girth, and chest and hip width showed the
positive relationships to back fat thickness and those relations were the highest at about 350 days of age.
On the other hand, the genetic correlations between carcass traits and RGRs varied remarkably during the
fattening period as compared with those between carcass traits and measurements at each age. Carcass
weight and rib eye area had a tendency to be independently or negatively correlated with RGRs in the
first period, but turned to have positive and sizable correlations in the latter half. However, the genetic
correlations between marbling score and RGRs, in particular RGRs of chest girth and body widths, changed
in the opposite manner as the trend in the correlations between carcass weight or rib eye area and RGRs.
These results indicate that selection of any one of body measurements would result in correlated response
in carcass traits, but the direction of response is dependent on the age at measured and largely determined
by the composition of growth attained in the time interval under question.
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Table 1. Over all means and standard errors
of carcass traits

Trait Over all mean S. E.
Carcass weight (kg) 313.6 2.4
Dressing percentage (%) 637 0.1
Rib eye area (cf)?@ 441 0.5
Marbling score? 10.8b 0.2
Back fat thickness (mm)® 16.5 0.4

aThese traits are evaluated at 7 th—8 ™ rib section.

bV alue 20 is most abundant and scored as 5 in
Japanese carcass grading system, 10 1s moderate
and scored as 2. 5.

CBack fat thickness is measured at 5th—6th ver-
tebrae.
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Fig. 1. Plots of genetic correlations between carcass traits and body weight or measurements, and relative growth rates (RGRs) of measurements.

Time scales, 1, 4, 7, 10 and 12 correspond to 266, 350, 434, 518 and
periods ; 1-4, 4-7, 7-10 and 10-12.

M —M : Genetic correlations between carcass traits and each measurement.
[(O—[J : Genetic correlations between carcass traits and RGRs.

Standard errors of correlations range from 0.02 to 0.30.
Standard errors of correlations range from 0.17 to 0.44.

567 days of age, respectively. RGRs were calculated over 4 subsequent
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