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Table 1. Distribution of records across breeds, sex and age for real-time ultrasonic scan

measurements
Age at ultrasonic scanned (Month)
Item
4.0 4.5 5.0
Breed Male Female Male Female Male Female
Landrace 139 258 137 236 273 154
Yorkshire 140 171 142 153 170 150
Duroc 46 59 43 61 56 33

Berksire 47 29 54 45 54 62
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Table 2. Distribution of average weight and age range for real-time ultrasound measurements

at different ages in pigs

Age (Month) No. of pigs Mean weight=SD (kg) Age range (Day)
4.0 - 889 62.6+11.5 117~123
4.5 871 77.81+£12.5 132~138
5.0 952 88.3114.2 147~153
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Table 3. Means, standard deviations (SD) and ranges of ultrasonic measurements scanned

before slaughtered and carcass traits in pigs

Trait* Mean SD Range
Age at scanned (Day) 211 28 159 ~ 297
LWT (kg) 112.5 10.5 87.0 ~ 141.2
UBF (cm) 1.90 0.50 0.96 ~ 3.34
ULMA (cm?) 36.54 4.95 26.21 ~ 50.36
CWT (kg) 88.7 9.2 68.8 ~ 110.9
CLNG (cm) 84.3 3.8 78.0 ~ 95.5
CBF (cm) 2.30 0.42 1.46 ~ 3.40
CBF2 (cm) 1.70 0.40 1.00 ~ 2.90
CLMA (cm?) 39.77 5.42 28.39 ~ 57.75
DRESP (%) 78.9 4.4 66.1 ~ 86.0
CLNP (%) 54.5 6.0 43.4 ~ 71.3

* LWT : Body weight ; UBF @ Ultrasonic backfat thickness ; ULMA : Ultrasonic loin eye area ;
CWT : Carcass weight ; CLNG : Carcass length ; CBF : Mean of backfat thickness measured at
the first rib, the last rib (CBF2) and the last lumbar vertebrae ; CLMA : Loin eye area at the
tenth rib ; DREP : Dressing percentage ; CLNP : Lean percentage.

T4 EREETREBREEREESH REML (G{E

Table 4. REML estimates of genetic parameters for ultrasonic measurements in the growing

pigs
Genetic Parameter
Age i a Phenotypic Heritabili i for C birth
Trait OTyp eritability estimate for Common birt
(Month) . el variance additive genetic effect litter effect
: . ’ (0?) h? ()
4.0 Backfat thickness (UBF120) 0.151 0.287 0.308
Loin eye area =~ (ULMA120) 12.041 0.212 0.452
Body weight (LWT120) 94.948 0.216 0.391
4.5  Backfat thickness (UBF135) 0.189 0.604 0.163
Loin eye area (ULMA135) 13.339 0.204 0.419
Body weight (LWT135) 122.538 0.262 0.366
5.0 Backfat thickness (UBF150) 0.220 0.434 0.242
Loin eye area (ULMA150) 17.738 0.225 0.342
Body weight (LWT150) 110.518 0.290 0.280

* See text for definition.
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Table 5. REML estimates of genetic parameters for ultrasound measurements scanned before

slaughtered and carcass traits in pigs

Genetic Parameter

Trait® Phenotypic variance Heritability estimates for Common birth
additive genetic effect litter effect
(a7 (h?) C)
LWT 118.145 0.248 0.393
UBF 0.221 0.389 0.249
ULMA 24.899 0.160 0.463
CWT 89.749 0.199 0.468
CLNG 8.496 0.357 0.263
CBF 0.151 0.285 0.403
CBF2 0.135 0.172 0.383
CLMA 22.490 0.404 0.132
DRESP 18.642 0.024 0.760
CLNP 23.106 0.102 0.716

® See text for definition or refer to table 3.
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Table 6. Estimates of genetic and phenotypic correlations between ultrasonic measurements

in the growing pigs

Trait® UBF120 ULMA120 LWT120 UBF135 ULMA135 LWT135 UBF150 ULMA150 LWT150
UBF120 - 0.607 0.850 0.941 0.636 0.868 0.916 0.895 0.879
ULMA120 0.425 — 0.658 0.671 0.959 0.524 0.739 0.829 0.497
LWT120 0.680 0.772 — 0.820 0.648 0.975 0.880 0.696 0.950
UBF135 0.746 0.487 0.647 — 0.604 0.854 0.986 0.881 0.885
ULMA135 0.435 0.855 0.735 0.400 — 0.494 0.661 0.847 0.451
LWT135 0.635 0.725 0.929 0.655 0.730 - 0.891 0.648 0.994
UBF150 0.600 0.428 0.562 0.782 0.330 0.592 — 0.862 0.909
ULMA150 0.460 0.745 0.708 0.449 0.822 0.724 0.334 - 0.655
LWT150 0.555 0.637 0.860 0.602 0.625 0.923 0.620 0.716 —

* Values above the diagonal are REML estimates of genetic correlations via animal model ; values
below the diagonal are phenotypic correlation coefficients from Pearson correlation analysis.
® See text for definition or refer to table 4.
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Table 7. Estimates of genetic and phenotypic correlations between ultrasonic scan traits in

pigs

Trait® LWT UBF ULMA CWT CLNG CBF CBF2 CLMA DRESP CLNP
LWT — .522 .935 .986 .082 .651 .690 427 -351  -.066
UBF 341 — .659 631 -.345 721 .843 .233 506 -.431
ULMA .630 192 — 962 -.230 .616 .700 515 -.050  -.149
CwWT .847 451 .550 — -.055 .730 779 378 -.199  -.198
CLNG 3360 -.273 0 -.012 .146 — -178  -.231 107 -.802 .609
CBF .381 .622 .443 435 -.428 — 979 -.270 102 -.726
CBF2 .396 .581 .458 452 -.337 .931 - -.106 199 -.664
CLMA 414 -184 .468 .189 286 -.134  -.094 = -.119 .687
DRESP -.099 280  -.041 444 -.288 .167 173 -.339 — -.514
CLNP 007  -419 -.023 -.428 409  -383 -.376 547 -.813 -

* Values above the diagonal are REML estimates of genetic correlations via animal model ; values
below the diagonal are phenotypic correlation coefficients from Pearson correlation analysis.
" See text for definition or refer to tables 3 and 4.
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Abstract

An Aloka Model SSD-500 B-mode real-time ultrasound scanner was used to scan
growing pigs at 4.0, 4.5 and 5.0 months of age. Ultrasound measurements of loin muscle
area at the tenth rib and 1/2 point overlying fat were taken for genetic parameter
estimation and correlation analysis. Genetic and phenotypic correlations for trait
measurements: (live weight, ultrasound measurements of backfat and loin muscle area at the
tenth rib), (carcass weight, carcass length, average backfat thickness, backfat thickness of
the last rib, loin muscle area at the tenth rib, dressing percentage, and lean percentage)
were evaluated. = Mixed linear model via REML for multiple trait analysis was used to
estimate variance components. Model used included breed, sex, birth parity and birth
season as fixed effects, additive genetic effects, common litter effects and error as random
effects. Results showed that estimates of phenotypic variance for ultrasound measurements
increased with age. Larger common litter effects than additive genetic ones were observed
in most of traits except in ultrasound backfat at 4.5 and 5.0 months of age, and weight at
5.0 months of age. Furthermore, additive genetic and common litter effects accounted for
more than 50% of phenotypic variance for traits considered in this study. Positive genetic
correlation were found between measurements taken before and after slaughter (rg=0.233~
0.843 » P<0.05) and similar trends were also obtained in Pearson correlation coefficients of
phenotype.  However, the estimates of correlation were smaller in phenotype than in
genotype (rg=0.515~0.843 vs. 1p,=0.443~0.622). Heritability estimates for additive genetic
effect among of ultrasound measurements between four and five months of age were
obtained and the highest one was ultrasonic backfat thickness at 4.5 months of age (h’=
0.604). The highest one among of carcass tratis was the loin eye area at tenth rib (h*=
0.434).

Key words : Pigs, Genetic correlation, Ultrasound measurement, Carcass trait.
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