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ABSTRACT: Growth, carcass and retail cut yield records 
from a total of 1,428 Hanwoo steers on progeny testing 
were analyzed to estimate heritability and genetic relation-
ships among them. Four different models with different 
covariates were compared. Age at slaughter was not effec-
tive to account for individual differences in body composi-
tion. Carcass weight or backfat thickness was better to do 
this. Estimates of heritability were higher from models with 
backfat thickness as linear covariates. The estimates for 
dressing percentage, retail cut percentage, cut ratio of loin 
and cut ratio of sirloin were 0.35, 0.31, 0.34, and 0.42. Ge-
netic correlation coefficients between body weights, linear 
measurements and carcass cut ratios were small not enough 
to make indirect selection feasible. But the patterns of cor-
relation shifted by choice of linear covariates, carcass 
weight or backfat thickness. 
Keywords: Hanwoo; linear measurement; genetic correla-
tion 
 
 

Introduction 
 

Current bull selection programs of Hanwoo focus 
on improvement of beef carcass yield and quality with 
higher emphasis on marbling score. However, beef con-
sumers’ favorite is mostly loins and sirloins for grilling. 
Therefore, retailers are interested in beef carcass with high-
er proportion of these parts rather than whole carcass value. 
There have been many reports to predict retail cut produc-
tion using information from ultrasound scanning (Greiner et 
al., 2003ab; Hassen et al., 1969) and from linear measure-
ments (Cunningham et al., 1967). 

 
Linear measurements are handy to understand 

growth and frame size of the animals. If these measure-
ments are helpful to make indirect selection in favor of 
more efficient retail production, selection can be made ra-
ther early in life without sacrifice of animals for progeny 
testing. Therefore the objective of this study was to estimate 
the genetic parameters of body measurements at 12 or 24 
months of age and retail beef production. 

 
Materials and Methods 

 
Data A total of 1,428 steer records of beef re-

tail cuts were used for analyses. The steers were born from 
2008 to 2012 and slaughtered at twenty four months of age 
after the completion of 46th to 53th Hanwoo progeny test-
ings. These progeny test steers represent 145 young bulls on 
National Hanwoo Improvement System of Korea. Live 

body measures (body weight and 11 linear measurements) 
were taken when they were at yearling age and at 24 
months of age. Cold carcass measurements were taken after 
overnight chilling postmortem. Beef grading is made at the 
same time. And after grading our test carcasses were sent to 
a processing plant to make beef carcass partitioning into 11 
cuts. Weights of cuts were recorded. And the ratios of each 
loin (ploin) and sirloin (psirloin) were calculated by the 
weight ratios of each per total retail cuts. Dressing rate is 
the ratio of live weight at slaughter house/cold carcass 
weight. 

 
Statistical analyses Three different covariates 

were fit in the models to estimate heritability and correla-
tion coefficients among traits of live body measurements 
and carcass measurements. Other than the covariates, date 
of slaughtering were fit to define it as a contemporary group 
fed and slaughtered under the same environments and con-
ditions of carcass processing. A random sire effect was fit 
the paternal half sib pedigree structure of progeny testing. 
Therefore SAS GLM procedure with multivariate analyses 
options (manova) were used to estimate genetic and envi-
ronmental (co)variances. Four different models tested for 
significance of the effects in the models were as follows. 

 
Model 1 yijk = β0 + sdatei + β1(CW) + sirej + eijk  
Model 2 yijk = β0 + sdatei + β1(BF) + sirej + eijk 

Model 3 yijk = β0 + sdatei + β1(slage) + sirej + eijk 

Model 4 yijk = β0 + sdatei + β1(slage) + β2(BF) + sirej + eijk 
 

Where, yijk is the variables of measurements from 
kth steer sired by jth bull and slaughtered on ith day (sdatei). 
The variables are, w12=yearling weight, w24=24mo body 
weight, cg12(24)=chest girth at 12(24) mo, bl12(24)=body 
length at 12(24) mo, cd12(24)=chest depth at 12(24) mo, 
cw12(24)=chest width at 12(24) mo, hipw12(24)=hip width 
at 12(24) mo, rumpw12(24)=rump width at 12(24) mo, 
dress=dressing percentage, pretail=ratio of retail cuts, 
ploin=ratio of loin,  psirloin=ratio of sirloin. And eijk is a 
random residual. Covariate term, slage is the age at slaugh-
ter in days. 
 

Results and Discussion 
 

Table 1 shows the summary statistics of carcass 
yield (dress), retail cut yield (pretail), loin and sirloin yield 
ratios. Variations of dress, pretail, ploin or psirloin were 
larger than variation of carcass measures (data not shown), 
which implies that selection can be made for these beef cut 



ratios in contrary to the conclusion of Gregory(1982). 
Among four covariance models, models 1 or 2 fit the varia-
bles in question better than models 3 and 4 that had slage as 
covariates. R2 values in models 1 and 2 were 0.42, 0.57, 
0.50 and 0.37 for dress, pretail, ploin and psirloin, respec-
tively.  

 
Table 1. Summary statistics of carcass and cut ratios 
and model fitting. 

 Effect♂ dress pretail ploin psirloin 
 N 1428 1377 1377 1377 
 Mean 0.58 0.65 0.13 0.03 
 CV 3.20 4.06 6.03 7.79 

Model Fit (p-values for the effects) 
Model sdate <.0001 0.0006 <.0001 <.0001 

1 sire <.0001 <.0001 <.0001 <.0001 
 cw <.0001 <.0001 <.0001 0.6051 

Model sdate <.0001 <.0001 <.0001 <.0001 
2 sire <.0001 <.0001 <.0001 <.0001 

 bf <.0001 <.0001 0.1326 0.7892 
Model sdate <.0001 <.0001 <.0001 <.0001 

3 sire <.0001 <.0001 <.0001 <.0001 
 slage 0.703 0.7426 0.365 0.7228 

Model sdate <.0001 <.0001 <.0001 <.0001 
4 sire <.0001 <.0001 <.0001 <.0001 

 slage 0.6349 0.5541 0.3767 0.7199 
 bf <.0001 <.0001 <.0001 0.7852 

♂Values greater or lower than 1 (reference class) indicate greater or lower 
mortality risk, respectively, associated with that factor. 
¥CE: 1 = unobserved/unassisted, 2 = easy pull, 3 = hard pull and 4 = exces-
sive force or surgery needed 

 
Heritability estimates from model 2 were higher 

than those from model 1 which implies that genetic varia-

tions of dressing percentage or retail cut percentages are 
hidden by the variations of body fat reserves in different 
forms and localities (Dikeman et al., 1998; Gregory, 1982; 
Parrett et al., 1985). Genetic correlation between body 
weight and carcass cut ratios or between linear measure-
ments and carcass cut ratios were all small. But the trends 
of correlation were somewhat different between models 1 
and 2. Our correlation estimates were lower than those of 
Cunningham et al. (1967) with sheep.  

 
Conclusion 

 
Results suggest that production of desired loin 

muscles could be improved by selection of superior animals 
in case that the animal evaluation models include backfat 
thickness of the carcass. Body weights or linear measure-
ments are not desirable to improve loin muscle percentages 
in terms of correlated selection rather earlier in life before 
animals are slaughtered. 
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Table 2. Genetic correlation between live body measurements and carcass or loin muscle . 
Variables♂ dress pretail ploin psirloin 

 
model 1 Model 2 model 1 Model 2 model 1 Model 2 model 1 Model 2 

w12 -0.18 0.12 0.01 -0.08 -0.10 0.01 -0.01 -0.02 
w24 -0.57 0.20 0.03 -0.13 -0.16 0.07 -0.02 -0.01 
cg12 -0.08 0.13 -0.03 -0.07 -0.05 0.03 -0.01 -0.01 
cg24 -0.08 0.25 -0.19 -0.18 0.09 0.17 -0.01 -0.01 
bl12 -0.08 0.11 -0.01 -0.08 -0.13 -0.05 -0.01 -0.01 
bl24 -0.14 0.05 0.00 -0.08 -0.07 -0.01 0.00 0.00 
cd12 -0.14 0.02 -0.05 -0.07 -0.12 -0.05 -0.02 -0.02 
cd24 -0.10 0.12 -0.06 -0.10 -0.04 0.03 -0.03 -0.03 
cw12 -0.03 0.10 -0.01 -0.05 0.00 0.04 0.01 0.01 
cw24 -0.03 0.14 -0.04 -0.08 0.07 0.13 0.00 -0.01 
hipw12 -0.06 0.08 -0.04 -0.07 -0.04 0.01 0.00 0.00 
hipw24 -0.08 0.08 0.00 -0.02 -0.01 0.05 -0.01 -0.01 
rumpw12 -0.04 0.13 0.01 -0.07 -0.13 -0.07 -0.01 -0.01 
rumpw24 -0.05 0.13 0.04 -0.04 -0.02 0.04 -0.01 -0.01 
dress 

 
 -0.04 -0.06 0.12 0.16 0.01 0.00 

pretail 
 

 
 

 -0.10 -0.16 0.01 0.01 
ploin 

 
 

 
 

 
 0.05 0.05 

h2 0.18 0.35 0.21 0.31 0.20 0.34 0.22 0.42 
♂w12=yearling weight, w24=24mo body weight, cg12(24)=chest girth at 12(24) mo, bl12(24)=body length at 12(24) mo, cd12(24)=chest depth at 
12(24) mo, cw12(24)=chest width at 12(24) mo, hipw12(24)=hip width at 12(24) mo, rumpw12(24)=rump width at 12(24) mo, dress=dressing percent-
age, pretail=ratio of retail cuts, ploin=ratio of loin,  psirloin=ratio of sirloin 



 
 
 


