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Application of Ultrasound (SEM-900) to Improvements of
Carcass Traits of Beef Cattle
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Summary : Ultrasonic techniques are widely used for genetic improvements of meat production perform-
ance in live beef cattle. The study was conducted in order to clarify the performance of ultrasonic
imaging of SEM-900 that had been developed by our laboratory of animal breeding and to determine the
growth patterns of carcass traits in fattening steers during progeny testing. SEM-900 showed the clear
images for needles or sticks irrespective of sizes or distributions of these subjects. The fattening steers
on station testing showed the similar growth patterns of M. longissimus thoracis area during fattening
period compared with those of the field testing. The marbling score of fattening steers on the field
testing were lower than that on the station testing. The growth patterns of fat, intermuscular fat and rib
thicknesses during fattening period were similar each other. However, these thicknesses of steers on field

testing were thinner than those of station testing.
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Vi=p+Si+Tita (Ay—A) +8(Wi—W) +ey

where,
Y; : each observation,

( : overall mean common to all observed values,

S; : fixed effect of the ™ sire

(fattening steer of progeny testing : i=1~54, fattening steer of field

progeny testing : i=1~6,

T, : fixed effect of the j™ stage of testing period
(As for fattening steer of progeny testing : j=1: 10 months of age after
the birth, 2 : 12 months of age after the birth, 3 : 14 months of age after
the birth, 4 : 16 months of age after the birth, 5 : 18 months of age after
the birth, 6 : 20 months of age after the birth. As for fattening steer of
field progeny testing : j=1:14 months of age after the birth, 2:16
months of age after the birth, 3 : 20 months of age after the birth, 4 : 26

months of age after the birth)

a=coefficient of linear regression of initial months of age (A),
Ay : months of age at progeny testing start,

A=mean of initial months of age of each observation,

B : coefficient of linear regression of initial weight (W)

W, : coefficient of linear regression of initial weight (E),

W: weight at progeny testing start,
ey . residual effect of each observation.

As for fattening steer of field progeny testing,
G : fixed effect of the B" sex (k=1 : steer, 2 : cow).

Fig. 2. LSMLMW PC-2 ver. of Harvey also be used by fitting the model.
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Fig. 4. Ultrasonic images of marbling score 1*(A-I) or 5 (B-1), these interpretative
figures (A-Tor B-II) and cross sectional views (A-II or B-Nl) between the 6 th
and 7th ribs of fattening steers. The numbers in these figures are as follows:
a-M. longissimus thoracis area, b-M. trapezius, c-M. spinalis thoracis.



Table 1. Analysis of variance of ultrasonic estimates of carcass traits at several stages

of testing period.

< Station testing>

Mean Squares

Source df MLTA SFT IMFT RT MS
Sire 53 8,364.36**  11,147.72**  83,685.11**  85,192.25*~ 167.02**
Stage ) 144,771.39**  47,556.80** 427,568.51**  788,228.38** 1,613.12**
Regression :

IA (Linear) 1 0.19 8.50 101.65 13.45 1.01*

IW (Linear) 1 1,412.14** 1,290.22** 3,1562.78**  14,915.23*~ 2.56**
Remainder 2,614 28,584.67 22,129.41 123,766.38 158,923.80 528.08
<Field testing>
Sire 8 81.82** 47.59** 262.34** 255.78"* 0.58*~
Sex 1 2.47 117.50** 32.57 319.00 0.01
Stage 3 4,939.85** 1,732.76**  15,136.58**  29,663.37*" 13.43**
Regression :

TA (Linear) 1 55.76* 14.71 41.95 129.97 0.34

IW (Linear) 1 9.15 300.71** 1,317.19** 2,417.98** 0.03
Remainder 324 11.79 10.74 45.69 91.25 0.11

MLTA=M. longissimus thoracis area at Tth;

SFT=Fat thickness; IMFT=Intermuscular fat thickness;

RT=Rib thickness; MS=Marbling score.
IA=test start age;IW =test start weight.
**p<0.01
*  p<0.05
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