


c°6fficients showed very little change. These correlations 
Sre shown in Table 7.

TABLE 7

Simple and partial correlation coefficients 
between Scanogram TFD measurements and weight or 

percentage of dissected carcass fat

Site
Weight of dissected fat % of dissected fat

Simple
correlation

Partial
correlation

Simple
correlation

Partial
correlation

l0th rib 0.79 0.80 0.84 0.81
l3th rib 0.76 0.74 0.79 0.75

lumbar
Vertebra 0.76 0.79 0.80 0.77

^ber coxa 0.80 0.85 0.88 0.86
êitiur 0.80 0.75 0.79 0.75
J^Pula 0.68 0.73 0.75 0.73
* Partial correlation coefficient : variability due to live

weight removed.
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The correlations between live weight and weight or 
percentage of dissected carcass fat were 0.70 and 0.39, 
respectively. Thus, a TFD measurement at any of the 
sites, except the scapula, was more highly correlated 
with carcass fat content than was live weight. Although 
comparative data are not included in this report, it should 
be noted that Scanogram TFD measurements were as well or 
better correlated with dissected carcass fat content than 
were corresponding TFD measurements made on the carcasses.

Correlations between EMA measurements and carcass 
fat content were low and are not reported here.

Prediction of dissected carcass fat

(i) Weight of fat

TFD at the tuber coxa site had the 
highest correlation with weight of dissected 
carcass fat and the multiple regression incorporating 
this measurement with live weight was as follows
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where y = weight (kg) of dissected fat 
in the half carcass 

= live weight (kg) 
x2 = tuher coxa TFD (mm)

Y = -14.58 + 0.070x1 + 1.038x2

Thils equation accounted for 86% of variation in 
Wei9ht of dissected fat and had a Sy.x of 2.88 kg.

(U) Percentage of fat

The best equation was as follows

ih

y = 12.4 + 0.500x1 + 0.495x 2

where % dissected fat in the half 
carcass

x^ = tuber coxa TFD
x2 = 10th rib TFD

ls accodnted for 82% of variation in percentage 
 ̂dissected fat and had a Sy.x of 1.7%

^Presenting 2.10 kg at the mean half carcass weight 
 ̂121.6 kg).
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These two equations for predicting 
percentage of dissected fat contained no 
significant breed bias.

The correlation (r) between live weight and 
weight of dissected carcass muscle was 0.91; that is, 
live weight alone accounted for 82% (r2) of variation 
found in this carcass component. By using Scanogram 
measurements in a multiple regression equation, the amount 
of variation accounted for was increased from 82% to 86%. 
this 4% increase seems small, but it represents 22% of the 
variation left after the effects of live weight have been 
removed. This improvement in prediction may be worthwhile.

Information on the amount of dissectable fat in 
a carcass may be as useful to the meat industry as information 
on amount of dissectable muscle. The correlation (r) 
between live weight and weight of dissected fat was 0.70, 
indicating that live weight accounted for only 49% (r2) of 
variation in weight of dissected fat. By using a multiple 
regression including live weight and tuber coxa TFD, the 
amount of variation in weight of dissected fat accounted 
for increases to 86%. It is clear that, at constant live
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Weight, big variations occur in TFD and, presumably, they 
related to major changes in the fat content of the 

Catcass.

Although carcass components were calculated as 
êrcentages of carcass weight, prediction of components 
as percentages were not generally as good as when prediction 
Was based on weights.

It is concluded that with the cattle used in 
this investigation, ultrasonic scanning was useful for 
^ i n g  in vivo estimates of carcass composition.
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APPENDIX

scanning sites

The scanning sites were as follows:

10th rib: A transverse section/ dorso-ventral 
to the estimated position of articulation of 
the 9th and 10th thoracic vertebrae. The 
position was established by following the 
curvature of the 10th rib towards the vertebral 
column.

13th rib: A transverse section, dorso-ventral 
to the estimated position of articulation of the 
12th and 13th thoracic vertebrae. The position 
was found by following the curvature of the 13th 
rib towards the vertebral column.

3rd lumbar vertebra: A transverse section, 
dorso-ventral to the estimated position of the mid 
point of the 3rd lumbar vertebra. The position 
was found by palpating the lateral process of the 
3rd lumbar vertebra.

Tuber coxa: A transverse section, dorso-ventral 
to a line joining the cranial edges of the left 
and right tuber coxae.

Femur: A section at right angles to the posterior
surface of the leg, crossing the femur at a point 
midway between the hip and stifle joints.

Scapula: A section, across the scapula at right 
angles to its spine at a point midway between the 
ventral surface of the proximal extremity of the 
humerus and the dorsal border of the cartilage 
of the scapula.
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MEASUREMENT OF PHOTOGRAPH TRACINGS

10th and 13th Rib

a) the area of the transverse section of the Mm. 
longissimi thoracis et lumborum (eye muscle area) was 
measured with a compensating polar planimeter.
bO subcutaneous fat depth was measured at right angles 
to the fat layer at points marking 0.25, 0.5 and 0.75 of 
the width of the eye muscle.

3rd Lumbar Vertebra

Eye muscle area and subcutaneous fat depth were measured 
as described for the 10th and 13th ribs.

Femur

Subcutaneous fat depth was measured at right angles to the 
fat layer at 3 points; they were as follows

a) over the biceps femoris muscle at a point 3 cm from 
the interface of the biceps femoris muscle and the 
semitendinosis muscle.
b) over the semitendinosis muscle 1.5 cm from the same interface.
c) over the dorso-ventral groove of the biceps femoris muscle.

Scapula

Subcutaneous fat depth was measured at right angles to the 
fat layer at 2 points; they were as follows
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a) 1 cm cranial to the spine of the scapula. 
 ̂ 2 cm caudal to the spine of the scapula.

Cutaneous fat depth was measured at right angles to 
surface at 3 points; they were as follows:-

a) over the midpoint of the section of the middle glutealŝcle.
b) at a point level with the lateral edge of the middle
luteal muscle.
c)
to

over the tuber coxa at the point where it is closest 
the surface.

^ atistical PROCEDURES

relationship between Scanogram and carcass measurements

t Correlation and regression analyses were done to
ŝ late Scanogram measurements to carcass measurements of the 

parameter. The data used were from one operator (CPL) 
Were the mean measurements of interpreters A and B. Th 

Sression coefficient (b) was tested against 2.54 for TFD 
j. ^ aginst (2.54)2 for EMA by a t-test. A non-significant 
Itlest indicated that the Scanogram predicted the carcass 
^^surement with the same accuracy irrespective of the size 
c the EMA or TFD.

Of
ftig

To test whether the Scanogram gave biased estimates 
the carcass measurements, the scaled up Scanogram measure­
r s  were compared with carcass measurements, using a t-test 
r paired comparisons.
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The "standard error of prediction" of carcass 
measurements from Scanogram measurements was calculated 
on the assumption that there was no real difference between 
predicted carcass measurements (i.e. Scanogram measurements 
multiplied by the appropriate scaling factor - 2.54 for
TFD and (2.54) for EMA) and the actual carcass measurement. 
The "standard error of prediction" was then calculated as

where D deviation of predicted 
from actual

n = number of animals

The relationship between live animal measurements (including, 
carcass measurements and carcass composition-

A step-wise multiple regression technique was 
used to relate live animal (including Scanogram) measurements 
to carcass composition. Independent variables were entered until

a) the inclusion of the next variable
explained no significant extra variation 
in the dependent variable

or b) the variable being entered caused a
normalized regression coefficient to exceed 
unity.

Regression lines within breeds relating TFD 
measurements to composition were analysed for difference 
in slope (b-value) and difference in intercept (a-value) 
by normal least squares covariance procedures. The accuracy 
of the computed multiple regression equations was also 
compared in this manner by substituting the predicted 
composition as the independent variable. The Scanogram data 
used were from one operator (CPL) and were the mean measure­
ments from interpreters A and B.
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