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The Basic Information for Genetic Improvement of Meat Production
Performance in Berkshire Sows

Hirokazu Makivama, Hiroshi HArRADA, Keisuke MATsukuBo, Masayoshi WATANABE',
Tadaaki TokUNAGA, Takafumi IsHIDA
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Inc.

Summary : Ultrasonic estimates of carcass traits are useful indicators for genetic improvement of meat
production performance in swine. This study was conducted to clarify genetic and environmental effects
on carcass traits of Berkshire swine, and also to determine the relationships within the carcass traits. The
significant sire effects were found on all carcass traits of Berkshire sows (P<0.01). Similarly, effects of
month of the observation on carcass traits were significant (P<0.01). Effect of parity on the first fat
layer thickness was significant (P<0.05). No significance was found between litter size and any carcass
trait. A linear regression effect of scanning day on the second fat layer thickness showed significance of
P<0.05. Based on the paternal half-sib observations, heritabilities in rib eye area, fat thickness, the first
fat layer thickness, and the second fat layer thickness were estimated at 0.52, 0.22, 0.26 and 0.21, respec-
tively. On the other hand, based on the maternal, the heritabilities were at 0.48, 0.69, 0.53 and 0.60, re-
spectively. On the heritability, the paternal effect was greater than the maternal in rib eye area while in
the other carcass traits the paternal effect was smaller than maternal. Rib eye area was significantly
(P<0.05) correlated with the second first layer thickness. Moreover, a significance of P<0.01 was found
in all the coefficients of correlation among the rest of the carcass traits.
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where,

Y. : each observation,

u : overall mean common to all observed values,

S, : fixed effect of the i sire (or dam) (i=1~40/sire, 1~276/dam)
T,  : fixed effect of the i" month on testing period (j=1~5)

U. : fixed effect of the k™ parity (k=1~11)

v, : fixed effect of the k™ litter size (I=1~12)

a;, a, : coefficient of linear and quadratic regression of on scanning days of age,

Dy : scanning days of each observation,

Dyu : mean of scanning days,
e . residual effect,

Fig 1. LSMLMW PC-2 ver. of Harvey also be used by fitting the model.
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Table 1. Analysis

of variance of ultrasonic estimates of carcass traits

Mean squares

Source

df REA SFT SFT-1 SFT-2
Sire 39 1,850.91 sk 1,570.85 sk 41630 k3% 634.43 kk
Month 4 356.79 kx 1,817.68 k% 594.50 skk 357.20 k%
Parity 10 228.52 226.16 101.45 81.62
Litter size 11 292.83 178.51 57.26 98.91
Regression :
Scanning day (Linear) 1 2.86 76.52 7.00 37.24 %
Scanning day (Quad) 1 53.94 0.75 4.85 9.42
Remainder 592 8,861.70 12,945.79 3,140.70 5,376.91

REA=Rib eye area; SFT=SFT-1+SFT-2; SFT-1, 2 =Fat thickness of the first/second fat layer;

(L) =Linear ; (Q) =Quadratic ; *3*:p<0.01, %*:p<0.05,

DETH D LWL H)IIME 1991) EhTwbH
SUEBD LN LD o7z, BE~OREIFEOFFIZD
Wi, SFT2 ICOA—RTHEEMEERL (P<
0.05).
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Fig 2. Relationships between carcass traits and the
month of observation. Abbreviations are the
same as in Table 1. Plate a:the month vs
rib eye area, plate b, ¢ and d:the month vs
fat thicknesses
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Fig 3. Relationships between carcass traits and parity.
Abbreviations are the same as in Table 1. Plate
a:the parity vs rib eye area, plate b, ¢ and d:
the parity vs fat thicknesses.
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Fig 4. Relationships between carcass traits and litter

size. Abbreviations are the same as in Table 1.
Plate a:the litter size vs rib eye area, plate b,
¢ and d:the litter size vs fat thicknesses



W=7 vy —EOERATVESLRIZET 505 23

Table 2. Genetic parameter of sire and sow

REA SFT SFT-1 SFT-2

REA 0.522 0.121 0.143 0.077

. SFT 0.553 0.220 0.839 0.908
ire -

SFT-1 0.584 0.835 0.261 0.535

SFT-2 0.380 0.879 0.471 0.207

REA 0.483 0.118 0.140 0.075

SFT 0.281 0.687 0.840 0.909

SFT-1 0.330 0.954 0.531 0.537

SFT-2 0.229 0.976 0.867 0.595

Sow

Heritability is on the diagonal. Genetic correlations are
below the diagonal and phenotypic correlations are above
the diagonal.

Abbreviations are the same as in Table 1.

Table 3. Coefficients of correlation of carcass

traits.
SFT SFT-1 SFT-2
REA 0.159 #% 0.193 *3 0.096 *
SFT 0.876 %% 0.907 %%
SFT-1 0.591 %%

* : p<0.05, %% : p<0.01
Abbreviations are the same as in Table 1.
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