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Longissimus Muscle Area and Marbling Score in Korean Cattle
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ABSTRACT

This study is to investigate the amount of biased estimates for heritability and genetic correlation according to
data structure on marbling scores in Korean cattle. Breeding population with 5 generations were simulated by way
of selection for carcass weight, Longissimus muscle area and latent values of marbling scores and random mating.
Latent variables of marbling scores were categorized into five by the thresholds of 0, 1, 2, and 3 SD(DS1) or seven
2, -1, 0, 1, 2, and 3 SD(DS2). Variance components and genetic parameters(Heritabilities
and Genetic correlations) were estimated by restricted maximum likelihood on multivariate linear mixed animal models
and by Gibbs sampling algorithms on multivariate threshold mixed animal models in DS1 and DS2. Simulation was
performed for 10 replicates and averages and empirical standard deviation were calculated. Using REML, heritabilitis
of marbling score were under-estimated as 0.315 and 0.462 on DS1 and DS2, respectively, with comparison of the
parameter(0.500). Otherwise, using Gibbs sampling in the multivariate threshold animal models, these estimates did
not significantly differ to the parameter. Residual correlations of marbling score to other traits were reduced with
comparing the parameters when using REML algorithm with assuming linear and normal distribution. This would
be due to loss of information and therefore, reduced variation on marbling score. As concluding, genetic variation
of marbling would be well defined if liability concepts were adopted on marbling score and implemented threshold
mixed model on genetic parameter estimation in Korean cattle.

(Key words : Categorical data, Threshold model, Variance component, Modeling, Hanwoo)
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Falconer2} Mackay(1996)7} A8k infinitestimal
genetic model®ll 7] Zz3te] tha3 o] AAdsGlth

Table 1. Parameters of genetic and residual
(co)variances for simulation

cw LMA MS,
cwW 250(750)Y 25 15
LMA 100 20(50) 2
MS, 5 7 10(10)

Values in blanket and below diagonal are residual
(co)variances and values upper diagonal are genetic
(co)variances; CW: carcass weight, LMA: Longissimus
Muscle Area, MS,: Liability scale of marbling score
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Fig. 1. Frequency of marbling scores(MS) of
Hanwoo steers on progeny tests from
1998 to 2002.

Table 2. Information of distributions for linear
and categorical traits on pooled sim-
ulated data(replicates=10)

Mean SD CV  Skewness Kurtosis*
Cw 31083 3296 1061 -0.00 -0.02
LMA 102.15 869 850 -001 -0.02
MS. 5183 490 945 -0.00 -0.03
MSs 168 080 4733 -094 -021
MS; 347 107 3100 -001 -0.26

CW: carcass weight, LMA: Longissimus Muscle Area,
MS.: Liability scale of marbling score, MSs: 5 grade
scale of marbling score, MSy: 7 grade scale of mar-
bling score. Kurtosis*=Kurtosis-3
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Table 3. Means and empirical standard devi-
ations of posterior means of thresh-
olds by Gibbs sampler in simulated
data(replicates=10)

DS with 5 Cat. DS with 7 Cat

Threshold Param.

Mean SD Mean SD
3 2,000 2.015 0.033 1.957 0.020
4 3.000 3.059 0.078 3.026 0.034
5 4000 N/A 4,091 0.057
6 5000 N/A 5.188 0.107

3= AF=(DS1)9l 4 REML W} Gibbs 1

¥3

How FAH o AnE Hluste] At
At Table 3¢ AJAIE vie} o] Ank AP E
FRFPNA REML WHo=E AT Fx9 9
FAA = Aol dEQl EAFT B owi
SH Ao mgete] t- 3 AR, freE <l
zpol 7k fl= o R FAEG o w05
AS o FAdT 2 A QoM B
o ol A2l atel7t gl o= FAHA
Hhde] SUiA eS| §d8 S = BF
Hlasto] frojAom vhAl 4= ATHP <0.01)
ol:= B A4} dAshes AAER HAa F
A e e 2w 54 uet ztelrt e
Aoz AbmErh TUiAe] ASTite]
T FAAE B9 oAl Afelt ¢l
v Ao FAHEJo Al Aol =
Rert tha WA FA A o= F4E I
o] Fapdte]l AHoA|aL = FO R AR EA
gk ool digk A a3t Feg Azhgitt

Table 4. Means, empirical standard deviations of Estimates of generic parameters for carcass
weight, longissimus muscle area, marbling score with 5 categories by two different

models and algorithms(replicates=10)

b REML with LM GIBBS with TM
aram.
Est. SD P value Est. SD Diff. P value
Heritability
cw 0.250 0.254 0.017 0.004 0472 0257 0.017 0.007 0.226
LMA 0.286 0.288  0.013 0.002 0.667 0285 0.013 -0.001 0.900
MS 0500 0315 0.011 -0.18 0.000 0.492 0.017 -0.008 0.186
Genetic correlation
CW-LMA 0.354 0.360 0.032 0.007 0522 0366 0.032 0.012 0.245
CW-MS 0.300 0.297 0044 -0.003 0.808 0322 0.046 0.022 0.158
LMA-MS 0.141 0134 0.043 -0.007 0.605 0158 0.045 0.017 0.263
Residual correlation
CW-LMA 0516 0512 0013 -0004 0349 0511 0.012 -0.006 0.180
CW-MS 0.058 0.050 0.014 -0.008 0.115 0.048 0.018 -0.010 0.111
LMA-MS 0313 0241 0.015 -0.072 0.000 0303 0.020 -0.010 0.146
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Table 5. Means, empirical standard deviations of estimates of generic parameters for carcass
weight, longissimus muscle area, marbling score with 7 categories by two different

models and algorithms(replicates=10)

b REML with LM GIBBS with TM
aram.
Est. SD P value Est. sD Diff. P value

Heritability

CW 0.250 0.256 0.017 0.006 0.272 0.258 0.017 0.008 0.190

LMA 0.286 0.284 0.013 -0.001 0.765 0.286 0.013 0.000 0.968

MS 0.500 0.462 0.015 -0.038 0.000 0.500 0.016 0.000 0.936
Genetic correlation

CW-LMA 0.354 0.365 0.031 0.012 0.265 0.366 0.031 0.013 0.227

CW-MS 0.300 0.309 0.039 0.009 0.508 0.307 0.040 0.007 0.580

LMA-MS 0.141 0.151 0.039 0.009 0.473 0.151 0.040 0.009 0.471
Residual correlation

CW-LMA 0.516 0.511 0.012 -0.006 0.168 0.511 0.012 -0.006 0.166

CW-MS 0.058 0.047 0.016 -0.011 0.056 0.052 0.017 -0.006 0.284

LMA-MS 0.313 0.283 0.015 -0.030 0.000 0.308 0.017 -0.005 0.350
o) 7719 /g2 A SUWAYEE 2E N 2 oF
ks AHR(DS2)0lA FdE FAAE Avnd
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