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THE RELATI ONSHI P BETWEEN BONE FLATNESS AND BEEF Yl ELD
E.R  JOHNSON*, D.P. MEEEHAN** and D.G TAYLOR***
SUMMARY
Subj ective and neasured indices of bone 'flatness' (ratio of wdth to

thickness) were deternmined in 14 Brahman and Brahman x Hereford steers which
were subsequently slaughtered and dissected to evaluate their percentages of

sal eabl e beef yield, carcass nuscle and carcass fat. Both subjective and
nmeasured indices were poor predictors of carcass yield, nuscle and fat and
could not be recommended as selection factors to inprove beef yield. C her

sinpl e measurenments, P8 fat thickness and anal fold fat thickness, wth or
wi thout the addition of carcass weight or enpty live weight respectively, were
poor predictors of percentage saleable beef yield but highly significant
predictors of percentage carcass nuscle and percentage carcass fat.

INTRODUCTION

For over half a century the size and shape of bone in cattle have been

described by breeders, growers and scientists as commercially i mport ant
(McMeekan 1956; Wthe et al. 1961; Freer 1984). Few bone shape associ ations
have, however, been scientifically substantiated. In Australia, a private
Conpany exists, which offers graziers a professional evaluation of their cattle
as a tool for inproving herd productivity. The evaluation includes a
subjective identification of bone ‘flatness', based muinly on the netacarpus
(shin), the netatarsus (shank) and ribs. In this evaluation a netacarpus or

netatarsus with a larger value for the radio cranio-caudal |ength over
transverse width is 'flatter’ than a sinmilar bone with a lower value; sinmlarly
ribs with a larger value for the ratio width over thickness are 'flatter'. The
Conmpany reconmmends selection for ‘'flat' bone characteristics because, it
maintains, the greater the degree of 'flatness', the higher the yield of
sal eabl e beef. A Conpany nenber subjectively evaluated the 'flatness' of bone
in 14 steers in the present study. The steers were subsequently slaughtered
and dissected to determine saleable beef yield and total anat omi cal
conposi tion.

This paper reports findings on the relationships between bone flatness and
percentages of saleable beef yield, carcass nuscle and carcass fat.

MATERI ALS AND METHODS

Seven Brahman steers (7-30 nonths) and seven Brahman x Hereford steers (7-32
nont hs) weighing 293 to 588 kg were subjectively scored for 'flat' or 'round
bone, The assessor used principally the shin in evaluating bone flatness
(Subj ective Shin Flatness) but he evaluated also, 'ribs', 'body inmage' (the
total skeleton) and 'rear leg' (principally tibia, patella and netatarsus) in a
nmore generalised estimation (Subjective Total Flatness). In each of the two
eval uations he scored within the range 0 to 50. The Conpany assessor stated
that bone flatness evaluations nade in cattle, other than the very young calf,
apply for the life of the animals. The steers were slaughtered from 3 days to
23 weeks after evaluation, dressed and their carcasses were chilled at 2°.
The dentition of each animal (the number of erupted permanent incisor teeth)
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was recorded at slaughter. Each right side was dissected to determine its
saleable beef yield (SBY) andanatom cal conposition using a technique
described by Johnson and Ball (1989). After dissection, two sanples of bone
were taken from each side, a one-centinetre length from m d-shin (netacarpus)
and aone-centinetre length of the sixth rib at a point where brisket is
separated from crop @straight line from the reflection of the diaphragm at
the 11th rib to the articulation of the 1st rib with the sternun). The width
and thickness of each bone sanple were neasured with a vernier caliper, and
width was divided by thickness to derive a Shin Flatness Index or a R b
Fl at ness | ndex.

Sinple and nmultiple regression analyses were used to estimate carcass
percentages of saleable beef yield, nmuscle and fat fromvarious live aninal or
carcass neasurenments. Coefficients of determ nation (r“)werecal cul ated.

RESULTS AND DI SCUSSI ON

Table 1 shows the coefficients of determination and the significance of
regressi on when subjective and neasured bone indices were used to estimate the
percentages of sal eable beef yield, nuscle and fat in the carcass.

Table 1 Coefficients of deternination (r? and regression coefficients (b)
for relationships between predictors (bone nmeasurenments and i ndices)
and sal eabl e beef yield (SBY%), carcass nuscle (M%) and carcass fat

(F%)
Predictor Prediction
SBY% M% F$
(Mean = 70.63) (Mean = 63.93) (Mean = 16.80)
r? b r? b r? b
Subjective Total Flatness 0.19 0.04™% 0.01 0.03%°% 0.09 0.02"%
Subjective Shin Flatness 0.39 0.12%* 0.24 0.24""%° 0.13 -0.28"%"
Shin Flatness IndexA 0.20 -7.14%%- 0.41 -26.36* 0.41 42.35«
Rib Flatness Index® 0.02 0.27*% 0.03 0.88%% 0.03 -1.30%%"

* P<0.05; n.s., not significant
Flatness Index determined by dividing width by thickness

Subj ective Total Flatness was of no use in estimating percentages of carcass

yield, nmuscle or fat. The regression coefficient for the relationship between
Subj ective Shin Flatness and SBY (%) was statistically significant (P<0.05) but
only 39% of the variation in SBY was explained by the relationship. Thi s

net hod of evaluation is unlikely to be of any real value in the selection of
live cattle for beef yield. From the neasured indices of bone flatness, Shin
Fl atness Index significantly estimated percentages of nuscle and fat (P<0.05)
but since this index explained only 41% of variance in each, it is unlikely to
be of value in the selection of superior-yielding cattle. It should be noted
that for percentage nuscle, the regression was negative whereas it was positive
for the estimation of percentage fat. This neans that as the shin becane
flatter, carcass muscle decreased and carcass fat increased, Furt her
statistical analysis showed that Shin Flatness |ndex was positively correl ated
with dentition (r? = 0.40). Therefore, if yield increases with increasing shin
flatness (and age), as stated by the practising Conpany, it is not due to a
hi gher proportion of nuscle in the carcass.

Rel ati onshi ps between objective and subjective neasurenents of bone flatness
were not significant except for that between Shin Flatness Index (x) and R b
Fl atness Index (y) for which r2 = 0.41 and b = -0.56 (P<0.05). This negative
relationship indicates that, as the shin beconmes flatter, the rib becomes
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rounder. This is inconpatible with the advice of the professional valuator who
uses increasing flatness of either the shin or the ribs as an indicator of
i ncreasing carcass yield.

Table 2 The estimation ofsal eabl e beef yield (sBYs), carcass nuscle (M%) and
carcass fat (Fs) fromlive aninmal and carcass neasurenents

Predictor Prediction

Fat thickness Weight SBY% M$ F%
(Mean = 70.63) (Mean = 63.93) (Mean = 16.80)
r? r.s.d. Ssig.# r? r.s.d. sig.# r’ r.s.d. Sig.#

P8 (chilled)A 0.12 1.31 n.s. 0.70 1.97 **x% (0.81 2.52 LA
P8 (chilled) + CCW 0.27 1.41 n.s. 0.77 1.85 **xx 0.85 2.29 *hK
P8 (estimated) 0.25 1.40 n.s. 0.57 2.26 ** 0.59 3.35 *x
P8 (estimated) + ELW 0.28 1.40 n.s. 0.73 2.01 *xx 0.78 2.74 Tk
Anal fold® 0.32 1.34 * 0.74 1.75 **x* (0.76 2.58 *h%
Anal fold + ELW 0.34 1.38 n.s. 0.75 1.79 **xx 0.80 2.46 *hk
CCW Chilled carcass weight ELW Empty live weight

A P8 fat thickness (Moon 1980) B Anal fold fat thickness (Charles 1974)
4 significance of regression : *, P<0.05; **, P<0.01; *=**x, P<0.001;

n.s. not significant

Sone other, currently used neasurenents and one subjective estimte of fatness
were made on the cattle and the carcasses used in this investigation. The
results are shown in Table 2. None of these independent variables, either
alone or in mltiple regressions, provided a satisfactory prediction of
sal eable beef yield although they were wuseful in predicting -carcass
conposi tion. This finding is particuarly inportant but not unexpected, in view
of the accunulating evidence that percentage saleable beef yield is an
unsatisfactory scientific paraneter. For exanple, in attenpts to predict
percentage SBY using fat thickness neasurenents and carcass weight, Johnson
(1987) and Johnson and Ball (1988 a,b) were unable to explain any nore than 39%
of the variance in regression. The finding of particular significance in the
present study is that while currently-accepted carcass conposition predictors
(fat thickness and carcass weight were highly correlated with percentage nuscle
and percentage fat (r? = 0.57 to 0.77 and 0.59 to 0.85 respectively)
measurenents and estimates of flat bone were not (r? = 0.01 to 0.41 and 0.003
to 0.41 respectively).

In a large anatom cally-based investigation of saleable beef yield involving 78
carcasses, the authors of the present study showed that the l|arge range of
fatness in sBYs (commercial beef yield) seriously questioned its validity as a
scientific parameter (Johnson et al. 1990).

CONCLUSI ON

Both subjective estimates and neasurements of bone 'flatness' were poor
predictors of percentage sal eable beef yield, carcass nuscle percentage and
carcass fat percentage, P8 fat thickness (neasured or estimated), with or
wi thout chilled carcass weight, and anal fold fat thickness, with or w thout
enpty live weight were poor predictors of percentage sal eable beef yield but
hi ghly significant predictors of carcass muscl e percentage and carcass fat
per cent age,

Because of their poor relationships with beef yield, carcass nuscle and carcass
fat, assessments of bone flatness are unlikely to be useful in the selection of
cattle or carcasses for neat yield characteristics.
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