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Summary

The purpose of this study was to estimate the effect of sire on certain performance and carcass
traits, and to obtain the estimates of the heritabilities and genetic and phenotypic correlations for
various traits used as criteria for selection in beef cattle. The data from 1,533 Japanese Brown
steers fattened at the Yatake Commercial Beef Cattle Farm of Kuma Stock-raiser’s Cooperative
Association located in Hitoyoshi City, Kumamoto Prefecture, from 1983 through 1985 inclusive,
were obtained. The records were analyzed by using a least squares model in which the effects of
sire, market and regression (linear) on live weight at marketing were included, and estimates of
genetic parameter were computed by paternal half-sib correlation for several economic traits.
The effects of sire and market were a significant source of variation for average daily gain,
carcass weight, dressing percent and marbling score used in the study, and the effect of partial
regression on live weight at marketing was significant except dressing percent. The estimates of
heritability obtained were : live weight at beginning of fattening, 0.187; live weight at marketing,
0.167; live weight-for-age, 0.359; average daily gain, 0.535; carcass weight, 0.153; dressing percent,
0.388: and marbling score, 0.212. The low estimates of heritability for carcass traits indicated that
genetic variation for these traits was quite low, and the amount of improvement that could be made
in these traits through selection would be small. But the estimate of heritability for average daily
gain was relatively high. This high estimate of heritability for average daily gain indicated that
the rapid improvement could be made for this trait by mass selection. The genetic and phenotypic
correlations differed greatly in magnitude and sign among different performance and carcass trait
combinations. The genetic correlations between average daily gain and live weight at marketing,
and between average daily gain and live weight-for-age at marketing were 0.535 and 0.975
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respectively, and average daily gain seemed to be the most promising criterion for selection of
performance traits. Also, the genetic correlations of marbling score with fattening period (0.388),
age at marketing (0.433) and carcass weight (0.476) were of fairly high magnitude.
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Table 1. Means and standard deviations for age, live weight
and feeding period of steers

Year
1983 1984 1985 Pooled

No. of steers 369 691 473 1533

Live weight at beginning of
fattening (kg) 304.5+£20.6 304.8+21.7 302.8%+18.7 304.1:20.6

Age at marketing (day) 732.5+38.9 703.6+35.1 670.8%x28.2 700.4%41.1
Live weight at marketing (kg)  648.2433.7  646.9440.1 627.3+36.6 640.7+38.7
Live weight-for-age at  ggei0 03 0.91840.08 0.933%0.07 0.9150.08

marketing (kg)
Fattening period (day) 438.7+31.4 408.5+24.9 375.9%+19.9 405.7%35.9

Item
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Table 2. Mean squares from least-sluares analysis of variance

with reduced model for average daily gain, carcass
weight, dressing percent and marbling score

Mean square

. Degree
Source of ff Average Carcass Dressing Marbling
variation freedom d.aily weight  percent score
gain (kg) (ke) (+)
Sire 13 0.0520**  474.19** 11.23** 13.22**
Market 3 0.3829** 5423.92** 129.64** 47.69**
Regression on live weight o 7 P *
at marketing (linear) 1 8.0734** 635373.98 1.54NS 10.20
Error 1515 0.0043 107.74 2.50 1.98

* 1 P<0.05 %% P<0.01, NS : nonsignificant
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Table 3. Least-squares means of average daily gain, carcass
weight, dressing percent and mambling score

No. of A‘veragfe Car.cass Dressing Marbling®
Item steers daily gain  weight percent score
(ke) (keg) (+)
Overall mean 1533 0.849 385.7 60.2 3.42
Sire :
Mitsutake 23 0.875 386.7 60.4 4.09
Daini Kytko 130 0.809 387.7 60.6 3.24
Shigehana 39 0.833 385.4 60.1 3.50
Daijtiichi Soshoku 23 0.836 390.5 61.0 4.02
Daigo Kyuko 244 0.828 386.9 60.4 3.15
Kytyu 108 0.849 382.4 59.7 2.96
Daigo Kytsen 125 0.870 381.1 59.5 2.91
Daijit Shigekawa 44 0.920 387.3 60.4 3.18
Shigekane 69 0.816 384.7 60.2 3.33
Dairoku Soshoku 188 0.829 385.6 60.2 3.28
Daini Kosen 37 0.874 385.9 60.1 3.23
Daini Kyisen 50 0.825 386.9 60.4 3.57
Daisan KyGsen 402 0.845 383.4 59.9 3.82
Daini Shigetomi 51 0.859 384.9 60.1 3.68
Market :
Kumamoto 608 0.803 391.1 61.1 3.95
Osaka 426 0.849 382.9 59.8 3.18
Kagoshima 371 0.875 384.3 60.0 3.43
Others 128 0.868 384.3 60.0 3.14

a) Marbling was coded from 1 to 11, devoid to extremely abundant, respectively.
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Table 4. Heritability estimates and standard
errors? for performance and carcass
traits” from paternal half-sib analysis

Trait Heritability

Live weight at beginning of fatten-
ing (kg) 0.1871+0.084
Live weight at marketing (kg) 0.167£0.077

Live weight-for-age at marketing
(k) 0.35940.045
Average daily gain (kg) 0.535+0.051
Carcass weight (kg) 0.153+0.033
Dressing percent 0.388+0.046
Marbling score (+) 0.212+0.037

a) Standard errors calculated as described by
Swiger ef al. (1964)
b) n =1533, representing 14 sire groups.
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Table 5. Phenotypic (above diagonal) and genetic (below diago-
nal) correlations between each trait

Trait® 1 (2) (3) (4) {5) (6) (7) (8) (9)
(1) —0.166 0.014 0.336 0.225 —0.043 0.327 0.024 —0.033
{2) 0.514 0.750 —0.021 —0.490 -0.570 0.081 0.235 0.198
3) 0.532 0.998 —0.074 —0.700 —0.534 0.008 0.182 0.168
(4) 0.369 —0.212 —0.156 0.754 0.710 0.892 —0.062 0.053
(5) —0.273 —0.906 -—0.883 0.598 0.851 0.629 —0.156 —0.067
(6) —0.454 —0.911 —0.887 0.535 0.975 0.547 —0.213 —0.064
(7) 0.566 0.427 0.423 0.742 0.014 —0.072 0.383 0.110
{8) 0.296 0.917 0.842 —0.321 —0.822 —0.848 0.397 0.144
9 0.269 0.388 0.433 0.281 —0.232 —0.223 0.476 0.310

a) (1) Live weight at beginning of fattening, (2) Fattening period, (3) Age at marketing,
(4) Live weight at marketing, (5) Live weight-for-age at marketing, (6) Average daily
gain, (7) Carcass weight, (8) Dressing percent, (9) Marbling score.
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