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INTRODUCTION

A knowledge of carcass composition has become important in the
livesfock industry, both in research and in production. Accurate
measures of the relative amounts of the different tissues in the car-
cass are needed to detect treatment differences in meat production
experiments. Progress in breed improvement in the meat-type animal is
largely dependent upon the development of accurate measures of carcass
composition which are capable of simple application to large popula-
tions.

In the past visual appraisal and carcass weight have been the
most popular means of estimating carcass composition. These measurements
are simple to obtain, but their value for the accurate prediction of
percent fat, lean and bone in carcasses has not been established. The
most accurate methods of composition determination are physical separa-
tion of the tissues and chemical analysis. Either of these methods is
inefficient in that they are time consuming and they destroy the form
of the carcass.

Previous research conducted to find quantitative measurements
which will accurately indicate carcass composition has yielded highly
variable results. The objectives of this study were to formulate
accurate and useable prediction equations for the estimation of percent
fat, lean and bone in lamb carcasses and to determine the accuracy of

some previously reported equations.



REVIEW OF LITERATURE

For many years, researchers have realized the need for a practical
method of determining carcass composition from simple measurements on
the intact carcass. Obviously the most easily obtainable measurement
is carcass weight.

Barton and Kirton (1958a) attempted to measure the association of
carcass weight with lamb carcass composition, as determined by both
physical separation and chemical analysis of the half-carcass. On a
group of 33 Romney-Southdown wether lambs of widely varying condition,
they found the correlations between carcass weight and dissectible car-
cass fat, lean and bone to be 0.94, 0.95, and 0.79, respectively. When
considering carcass weight and dissectible fat in other groups of lambs,
they reported correlation coefficients of 0.87 for 26 ewe lambs, 0.90
for 44 wether lambs, and 0.86 for 70 lambs of mixed sex.

These figures are in agreement with Khandekar et al (1965a), who
reported a highly significant (P<0.001) correlation of 0.81 between
carcass weight and the total weight of dissectible fat in the half-
carcass. However, they found a lower (r = -0.51) an& non-significant
correlation between carcass weight and carcass bone weight. In this
study 66 lambs were used, 21 of which were raised on pasture and 45
raised in a feedlot. All the lambs were slaughtered at a mean live
weight of 70.6 pounds. The carcass weights ranged from 25 to 41 pounds.

They suggest a possible reason for this low correlation between carcass



weight and bone weight is the fact that their experimental animals were
of a wide range of ages and that in older animals, increasing fat
deposition will weaken the relationship between carcass weight and total
bone weight of the carcass. This agrees with observations of Pdlsson
and Vergéé (1952) who state that the carcass of a sheep does not reach
mature weight by a uniform rate of growth of its component tissues in
proportion to their weight at birth or any other stage of development,
but it does so by widely different and changing growth rates of the
tissues.

In work with 132 beef carcasses, Cole et al. (1962) found that car-
cass weight was closely related to pounds of separable lean, reporting
a correlation coefficient of 0.75.

In later research with 20 Southdown-Romney wether lamb carcasses,
Kirton and Barton (1962) found correlations between carcass weight and
carcass fat and protein to be 0.63 and 0.78, respectively. They con-
cluded that carcass composition could be estimated with reasonable pre-
cision from carcass weight. However, more accuracy would be required
to detect small differences between carcasses.

Some researchers have investigated the use of dressing percent,
another easily obtainable measurement, for estimating carcass composi-
tion. ILush (1926) found dressing percent to be quite reliable in esti-
mating fatness of cattle carcasses where wide ranges of fatness were
compared. His correlation of dressing percent with percent carcass
fat was 0.760. Munson (1966) found dressing percent a fairly good pre-
dictor of percent carcass bone in lambs reporting a negative correlation
of =0.57. Conversely, Hopper (1944) and Kirton and Barton (1962) found

that dressing percent was not a reliable indicator of carcass composi-



tion, The use of this measurement for the prediction of composition
of carcasses would be difficult because it would require standardiza-
tion of pre-slaughter environment.

Considerable variation has been found in the relative densities of
the body tissues. Kraybill et al (1952), in an investigation of the
body composition of cattle, found the specific gravities of fat, muscle
and bone to be 0.92, 1.06, and 1.50, respectively. Bieber et al, (1961)
reported the specific gravities of fat and protein in beef as 0.9122 and
1.3118, respectively. These differences in density have led to exten~-
sive studies in the application of specific gravity as an indicator of
carcass composition. In an early study conducted on guinea pigs,
Rathbun and Pace (1945) found a strong inverse relationship between
percent body fat and carcass specific gravity. More recent studies
have been conducted concerning the relationship between carcass specific
gravity and percent carcass fat in sheep. The results of these studies
have been consistent in showing a negative correlation between the two
variables; however, there has been considerable variation in the corre-
lation coefficients reported.

Some of the more recent investigators and the reported coefficients

of correlation between carcass specific gravity and carcass fat are as

follows:
Barton and Kirton (1956) -.88
Field et als (1963a) -
Khandekar et al. (1965b) -.98
Kirton and Barton (1958) -.883
Kirton and Barton (1962) -.56

Pradhan et al. (1966) =70



Spurlock and Bradford (1965) -.89
Stouffer (1955) ~.622
Timon and Bichard (1965a) -.93
Munson (1966) -.62

In an investigation conducted on 64 wether lambs, which were
slaughtered in six different age and weight groups, Ament et al, (1962)
found that the average values for specific gravity were closely associ=-
ated with average fat content for each group. However, within groups
specific gravity was not closely associated with total or percent fat.

Barton and Kirton (1956) used specific gravity to estimate the fat
content of 15 six-year old Romney ewes. The carcasses ranged in weight
from 55.2 to 78.2 pounds, in fat content from 26.1 to 45.4 percent, and
in specific gravity from 1.009 to 1.049. They computed the relationship

using the reciprocal of specific gravity with the following equation:

Percent carcass fat = 100 2.680 - 5.138
specific gravity

with a standard error of estimate of 3.20 percent.

Field et al. (1963a) investigated the carcasses of 165 Southdown
crossbred lambs ranging in age from 119 to 288 days and slaughtered at
approximately 85 pounds. Specific gravity measurements of the car-
casses were correlated with percent fat, lean, and bone in the carcass,
-.49, .47, and .32 respectively. The percent fat and lean in the car-

cass were predicted with the following simple linear regression equation:
Percent carcass fat = -201.54 + 228.43 (carcass specific gravity)

Percent carcass lean = -128.60 + 174.13 (carcass specific gravity)



These equations had standard errors of estimate of 3.48 and 2.83
percent. They concluded that carcass specific gravity alone is not
sufficiently accurate for individual carcass determinations.

Khandekar et al, (1965b) studied specific gravity as an index of
the fat content of 24 lamb carcasses selected from the group of 66
lambs previously mentioned. They found correlations between specific
gravity of the half carcass and percent fat in the half carcass, rib,
loin, and leg to be =-0.98, -0.97, and -0.96, and -0.93, respectively.
They also found a correlation of =-0.94 between specific gravity of the
leg joint and percent fat in the half carcass. All these correlation
coefficients were highly significant (P <{.00l). Their regression equa-

tions for predicting percent fat in the half carcass were as follows:
Percent fat = 590.7606 - 535.06 (specific gravity of half carcass)
Percent fat = 578.891 - 535.589 (specific gravity of leg joint)

The standard errors of estimate for these equations were 1.31 and 2.51
percent, respectively.

When Kirton and Barton (1958) used carcass specific gravity to
predict carcass fat in 48 Romney ewe mutton carcasses, they obtained

the following regression equation:
Percent fat = 537.8 - 483.4 (carcass specific gravity)

However, when five very fat and four lean carcasses were added to the

group, the equation became curvilinear and was as follows:

Percent fat'= 8371.3 (specific gravity) -4382.9 (specific gravity)2

-3932.9



The standard error of estimate was 4.45 percent, too high for specific
gravity to be considered an accurate predictor of fat content.

Kirton and Barton (1962) found carcass specific gravity to be more
highly correlated with carcass protein percent than with carcass fat
percent. The correlation coefficients for specific gravity with fat
and protein were -0.56 and 0.69, respectively. Their regression equa-

tions for the prediction of percent fat and protein were:
Percent carcass fat = 295.2 - 255.8 (carcass specific gravity)
Percent carcass protein = 69.7 (carcass specific gravity) - 57.8

These equations have standard errors of estimate of 3.3l and 0.64
percent, respectively.

Pradhan et al. (1966) also found specific gravity to be more highly
correlated with carcass protein than carcass fat. In a study conducted
on 12 Dorset Horn X Border Leicester-Merino lambs which were between
three and five months of age, they obtained correlations of =-.70 and
«74 between carcass specific gravity and percent fat and protein in the
half carcass. They also found that specific gravity of the leg was a
better indicator of carcass fat and protein than was specific gravity
of the whole carcass.

Spurlock and Bradford (1965) investigated different systems of car-
cass evaluation on the carcasses of 56 crossbred lambs. These lambs
were from Dorset Horn rams mated to ewes of Hampshire, Suffolk, and
grade Corriedale breeds. The lambs averaged 88.1 pounds alive, were
approximately five months old at slaughter, and all the carcasses

graded between Good and Prime. The percent fat predicted from specific



gravity of the left half-carcass had a correlation of 0.90 with percent
fat from chemical analysis of the same half-carcass. This was important
because many researchers had previously believed that a broad range in
grade was necessary in order to obtain a high correlation from specific
gravity.

Timon and Bichard (1965a) studied the relationships between
specific gravity and carcass fat and muscle in 83 purebred Clun Forest
lambs slaughtered at approximately 80 pounds liveweight and ranging in
carcass weight from 29 to 42 pounds. Carcass specific gravity accounted
for 86.1 and 78.1 percent of the respective variances in carcass fat

and muscle. The corresponding least squares prediction equations were:

Percent carcass fat = 603.7 - 550.1 (carcass specific gravity)
T 1.45

Percent carcass muscle = =367.6 + 403.8 (C.S.G.) 3 1,69

When confidence limits were attached to individual and group mean
estimates of carcass fat and muscle, the errors were large, indicating
that specific gravity cannot be relied on to reflect real differences
in carcass composition between individuals or groups of individuals
where differences are small,

Munson (1966) investigated the relationship between several measure-
ments and carcass composition of 123 wether lamb carcasses sired by
Dorset, Hampshire, and Suffolk rams and out of Western and Dorset X
Western ewes. These lambs were all slaughtered at approximately 100
pounds live weight. He found that carcass specific gravity accounted

for 34 and 32 percent of the variation in carcass fat and lean. The



regression equations for estimating percent carcass fat and lean were:

Percent carcass fat = 45.830 -.042 Lib,OOO(carcass specific

gravity - 1.0000)/

Percent carcass lean = 42.210 + .031 Lib,OOO(carcass specific

gravity - 1.0000)/

The standard errors of estimate of the above equations were 3.03 and
2.54 percent, respectively. He found that hindsaddle specific gravity
was a better indicator of carcass fat and lean, accounting for 57 and 49
percent of the variation of each. The prediction equations using hind-

saddle specific gravity were:

Percent carcass fat = 45,808 - .046 Lib,OOO (hindsaddle specific

gravity - 1.000)7

Percent carcass lean = 42,226 + .034 /10,000 (hindsaddle specific

gravity - 1.0000)/

The standard errors of estimate for these equations were 2.85 and 2.29
percent, respectively.

Most of the measurements mentioned thus far relate either to the
whole or the half carcass. More measurements are obtainable, possibly
adding greater precision to prediction of carcass composition, when the
carcasses are broken down into fore~ and hind-saddles or into wholesale
cuts (shoulder, rack, loin, and leg.).

The thickness of the subcutaneous fat across the back has long
been used as an indicator of fatness in a carcass. Hankins and Ellis

(1934) were among the first to test the accuracy of such a measurement.
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They took the average of five backfat thickness measurements on each of
60 hogs. The correlation between this and the percent fat in the edible
portion of the carcass was +0.84. McMeekan (1941) found the correla-
tion between the mean of five back-fat thickness measurements and the
total weight of fat in pork carcasses to be +0.9552 in a study conducted
on 20 bacon pigs of 200 pound live weight.

Pdlsson (1939) used sample joints and various carcass measurements
to estimate the composition of eleven wether lamb and five wether hogget
carcasses. The lambs, which were about four and one-half months old,
yielded 40-pound carcasses; the hoggets were 13 months old and their
carcasses averaged 60 pounds. Three measurements of fat thickness over
the 12th rib were found to be the best single indicator of total car-
cass fat weight with a correlation of +0,8084. Timon and Bichard (1965b)
reported a correlation of 0.82 between loin back-fat depth and carcass
fat weight.

Ramsey et aly (1962) obtained similar results with cattle. In a
study of carcass measurements from 133 steers representing eight breeds,
they found that a single fat thickness measurement or an average of
three fat thickness measurements over the ribeye was as good as or
better than carcass grade or yield grade as an estimator of percent
separable lean and fat. They also found no advantage in using an
average of three fat thickness measurements instead of a single measure-
ment. The correlations between fat thickness and separable fat, lean,
and bone, were 0.82, -0.76, and ~0.76, respectively.

Somewhat lower correlations were obtained by Field et al, (1963a),
who reported correlations of 0.63 and -0.57 between fat thickness and

percent fat and lean in the carcass. Spurlock and Bradford (1965)
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ad justed fat thickness to a 50-pound carcass basis and found the corre-
lation between this and percent fat in the carcass to be 0.57. Hoke
(1961) reported that fat thickness at the 12th rib was the most reliable
single measurement for predicting yield of trimmed retail cuts in Prime,
Choice, and Good grades of lamb carcasses.

Researchers for years have considered the area of the longissimus
dorsi to be indicative of the amount of muscling in carcasses. However,
reports from studies conducted to verify this belief have been highly
variable. Some of this variability may be explained by differences in
ribbing methods. Stouffer (1961) showed that the area of the longissi-
mus dorsi may vary at different points between the 12th and 13th ribs
in beef carcasses. Carpenter and Palmer (1961) also indicated the
effect of variations in ribbing procedure.

P4lsson (1939) found length and depth measurements of the long-
issimus dorsi the best index of lamb carcass muscling. He reported
correlations between carcass muscle and length, depth, and length plus
depth as 0.67, 0.47, and 0.77, respectively. McMeekan (1941) found a
higher correlation in pork. Although neither length nor depth alone
were suitable for prediction of lean weight, the correlation between
length plus depth and carcass lean weight was 0.9339. On the other
hand, Khandekar (1965a) found that the depth of the loin eye muscle was
an excellent index of total muscle in the lamb carcasses that they
studied. The correlation between these two variables was 0,99 and was
highly significant (P<0.001). Timon and Bichard (1965b) determined the
area of the longissimus dorsi with a planimeter and by using measurements
of the length and depth. Their correlations with carcass muscle weight

were 0,64 and 0,67, respectively. This indicated that the area of the
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loin eye muscle as obtained by planimeter measurement was no better an
index of carcass muscle than when the area was estimated from the pro-
duct of width and depth. These correlations are in agreement with
those reported by Orme et al, (1962), who found a correlation of 0.60
between loin eye area and total carcass lean. Ament et al (1962)
reported a correlation of 0.80 between these two variables.

Other researchers have indicated that loin eye area is not such a
valuable indicator of carcass muscling, possibly because of variation
in ribbing technique. Field et al, (1963a) reported correlations between
loin eye area per 45 pounds of carcass and percent fat and lean in car-
cass of =0.43 and 0.47, respectively. In studies with beef carcasses
both Cole et al, (1960) and Gottsch et al, (1961) reported that loin eye
area accounted for only 18 percent of the variation in total carcass
lean. Goll et al, (1961) found no clear evidence that loin eye area is
closely related to yield of wholesale beef cuts. Munson (1966) reported
a correlation of 0.37 between loin eye area and percent lean in lamb
carcasses.

Cannon bone weight has been shown to be highly related to total
bone weight by several researchers. The coefficients of correlation for
the weight of fore-cannon bone and the total weight of bone in the car-
cass reported by Pdlsson (1939) were 0.94 for eleven wether lambs and
0.98 for five wether hoggets. McMeekan (1941) also found weight of
cannon bones to be indicative of total bone weight in pigs. Khandekar
(1965a) reported a correlation of 0.85 (P<0.001) between weight of
fore-cannon bone and total weight of bone in the lamb half-carcass.

Their regression equation for predicting bone weight was:
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Weight of bone in half-carcass = 76,522 (wt. of fore-cannon

bone ) =-222,249

This equation yielded a standard error of estimate of 55.7 grams or
»12 pounds.

Lush (1926) was among the first to find that carcass composition
could be estimated from the composition of certain cuts. The percentage
of leg bones to live weight was shown to be a good indicator of the per-
centage of bone in dressed sides of beef in animals that varied greatly
in age and degree of fatness. The percent fat in the edible portion of
the wholesale rib was the most accurate indicator of degree of fatness
and yielded a correlation of 0.987 with a standard deviation of 0,003,
Hooper (1944) found correlations between percent bone and ether extract
of the 9th, 10thyand 11lth rib cut and percent bone and ether extract of
beef carcass to be 0,941 and 0.983, respectively., In a study conducted
on 197 steer and heifer carcasses Hankins and Howe (1946) obtained a
correlation of 0.93 ¥ 0.02 between fat content of the 9th, 10th, and
1lth rib cut and fat content of the edible portion of the dressed beef
carcass.

Pdlsson (1939) stated that the leg regicn was relatively early
developing and had a small percentage of fat. The loin is a relatively
late developing region and accumulates fat later in life. He reported
correlations of leg fat and muscle and carcass fat and muscle of 0.95
and 0.89, respectively. When the leg and loin were used together the
results were even more predictive. The correlations between fat and
muscle of the combined leg and loin with the fat and muscle of the car-

cass were 0,97 and 0.92, respectively.
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Barton and Kirton (1958b} found that although the loin gave the
best estimstes of carcass fat content, the leg was more indicative of
the muscle and bone contents. By dissecting 25 ewe carcasses into
anatomical regions, the method utilized by Pilsson (1939), they found
correlations between the leg and loin combined and fat, lean, and bone of
the carcass of 0,98, 0,97, and 0.96, respectively. However, when these
variables wers used to form regression equations, they yielded standard
errors of estimate as high as 8.5 percent.

In a later experiment, Kirton and Barton (1962) cut 20 lamb car-
casses into wholesale cuts. The percent fat in the leg, loin, 9th,
10th, 11lth rib cut, and fors were all found to be highly correlated to
carcass fat, 0.93, 0.97, 0.96, and 0.94, respectively. They reported
smaltler standard errors of estimate this time when the fat content of
each cut was used in regression egquations to predict carcass fat. They
were l.55 percent, 1.07 percent, 1.16 percent, and 1.38 percent. The
percent protein in these cuts were not as highly correlated with car-
cass protein, 0,71, 0.83, 0.77, and 0.79, respectively,

Khandekar et al.(1965a) alsoc found that the total weight of bone,
muscle, and fat in the half-carcass can be predicted with a high degree
of accuracy from the weight of the respective tissues either in the leg
or loin joints. Coefficients of correlation between fat, muscle, and
bone in the leg and the tissues of the half-carcass were 0.99, 0.99,
and 0.92, respectively., Correlations reported for the respective
tissues of the loin and the half-carcass were 0,98, 0.94, and 0.89.

In a study conducted on 64 widely varying lamb carcasses, Hankins
(1947) reported a correlation of 0.980 ¥ 0,003 between separable fat in

4th - 12th rib cuts and fat in carcass. His regression equation for
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prediction of carcass fat wass
Percent fat in carcass = (percent fat in rib cut) + 5.00

This equation had a standard error of estimate of 1.59 percent. Muscle
and bone in the rib cut also had high correlations of 0.92 and 0.97 with
their respective components in the carcass., Field et al, (1963) also
found that physical separation of the rib was an accurate method of pre=
dicting fat, lean, and bone in the carcass. The leg and shoulder were
also good predictors but required more labor in separation,

Timon and Bichard (1965b) found that the loin and mid-rib regions
were the most accurate indicators of carcass composition. Correlations
reported between physically separated fat, muscle and bone in the loin
and in the carcass were 0,96, 0.93, and 0.84, respectively. Correspond-
ing correlation for the 7 = 12th rib joint were 0.94, 0.92, ard 0,76,
Confidence limits (5 percent) were placed on the individual estimates
based on loin composition. They were T o2 percent, ool percent,
and ¥ 1.62 percent for fat, muscle and bone, respectively. For esti-
mates based on rib joint composition they were £ 2.76, * 2,52, and
: 2,26, These confidence limits indicate that these indices cannot be
relied on to reflect small differences in carcass composition between
individual animals.

Combinations of several different carcass measurements have been
found to increase the accuracy of prediction of carcass compesition.
Lush (1926) combined measures of dressing percent and percent offal fat
to live welight. The multiple correlation betwsen these and percent fat
in beef carcasses was 0,934, Cole 92,3;?(1962) found that fat thickness

combined with carcass weight asccounted for over 70 percent of the
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variation in separazble lean of beef carcassas.

Combinations of carcass measurements have also been used for lamb
carcass evaluation. Carpenter @E,ggy(l964) rep@fﬁed that fat thickness
over the loin eye and loin eye area accounted for 65 percent of the
variation in carcass value per hundred pounds of carcass in 169 wether
lambs studied. In a study conducted on 166 lambs Hoke (1961) found
that fat thickness, conformation grade and percent kidney fat accounted
for 78 percent of the variation in the percent yield of wholesale cuts,
Spurlock and Bradford (1965) utilized carcass weight, fat depth, and
percent kidney fat to estimate the percent yield of trimmed cuts in 30
lamb carcasses. In another group of 26 more uniform carcasses a com=
bination of loin eye area, fat depth and weight of kidney fat was the
best indicator of percent trimmed culs.

Meysr (1962) used carcass weight and specific gravity to estimate
carczss fat and found a multiple correlation coefficient of 0.96., The

multiple regression equation reported wass

Carcass fat = 436.8 = 398.7 (specific grevity) + 0.1756

(carcass weight) t 1,40

Judge and Martin (1963) developed regression squations using var-
ious combinations of predictors of percent edible portlon of 51 ews and
wether carcasses of U, S, Prime, Choice and Good grades with a mean
chilled weight of 49 pounds., The combination of factors having the
smallest standard ervor of estimate (2,81 parcent) and a multiple cor-
relation coefficient (0.78) equal to that of all factors studied
included fat thickness, kidney fat weight and leg and loin weights.

They found, howsver, that chilled carcass welight could be substituted
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for leg and loin weight with only a slight inerease in standard error
of estimate (2,83 percent) and reduction in multiple correlation (0.77).

The regression equation they reported wass

Percent edible portion = 87,76 - 16.586 (fat thickness, in,) -
- 2,048 (kidney fat, lb,) - .270

{chilled csrcass Wwie, lbo)

Field et al,(1963) obtained s multiple correlation of 0.79 between
pereent fat in carcass and area of loin eye, percent kidney and kidney
fat and fat thicknsss over the rib sye. These same independent vari-
ables gave a multiple correlation ecoefficisnt of 0.7l when used to esti-
mate percent lean in the carcass. When percent leg was added the cor-
relation was increased to 0.75. The multiple regression equation

reported wass

Percent carcass lean = 33.27 4+ 3,90 (area of loin eye/@5lbo
carcass) - .46 (fat thickness over loin
eye, Mmo. ) - .80 (percent kidney and kidney

fat) + 0.53 (percent leg)

The standard error of estimate for this equation was 2,14,

Timon and Bichard (1965b) found that in predicting carcass fat per-
cent, the most important measurements were caul fat weight, gigot width,
cannon bone welght, flank flesh depth and eye muscle area. These vari-
ables explained 75.7 percent of the variation in this trait. The best
muscle indicators were caul fat weight, cannon bone weight, carcass
weight, four feel weight and eye muscle area; togsther they accounted

for 60,8 percent of the variation in carcass muscle weight. Carcass
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bone percentage was best estimated from a combination of caul fat
weight, gigot width, loin flssh dspth, four feet weight and sye muscle
ares, which accounted for 60.8 percent of the variation in this trait.
Increases in sccuracy of prediction wers found for sach of these traits
when careass specific gravity was added to these measuremenis.

Munson (1966) developed the following multiple regression equations

for estimating percent fat, lean and bone in lamb carcassess

Percent fat = 14.484 + 3,741 (loin fat trim, 1b.) - 018
/10,000 (hindsaddle specific gravity - 1.000)/ +
1,570 (kidney fat weight, 1b.) = 730 (weight of

trimmed leg, 1lb.)

Percent lean = 62,620 - 2,803 (loin fat trim, 1b.) + 017
libgOOQ (hindsaddle specific gravity - 1000027
= 1,034 (kidney fat weight, 1b.) = .053 (slaughter

weight, 1o )

Percent bone = 19.289 + 4,148 (leg bone weight, lb.) = 141
(dressing par@ent) = 2.514% (thickest fat at Fifth

rib, in.) - 461 (kidney fat weight, lb.)

The multiple correlations between these traits and variables were 0.89,
0,81, and 0,90, respectively; the standard errors of estimate were 1.87,
1.89, and .62,

The review of literature indicated that carcass spescific gravity
ig ths most reliable simple measurement used to predict percent fat and
lean in lamb carcasses. Several workers reported fat thickness and area

of longissimus dorsi to be fairly good indieators of fat and lean in
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carcasses that vary widely in condition. Carcass composition can also
be predicted from the composition of some of the major wholesale cuts,
meinly the leg and loin. The weight of the cannon bones has been found
to be a reliable index of percent bone in the carcass. Statistical
theory indicates that the highest degree of accuracy may be obtained

in the prediction of carcass composition using a combination of several

garcass measurements,



MATERTALS AND METHODS

Sixty lanbs weres selested from the experimental fleck at the Fort
Reno lLivestock Research Station for use in this study. They were out
of grade Rambouillet ewes ar grade Rsmbouillet X Dorset cross ewes.

The lambs were sired by three Suffolk, thres Hampshire and two Dorset
rams. Thers were egual numbers of ewe, ram and wether lambs in each
sire group and all were reared as twins., The lambs were born between
October 15 and November 8, 1964, Approximately two weeks after birth
they were placed on wheat pasture with their dams and were creep fed
until they were weaned at approximately 70 days of age. At weaning
the dams were removed and the lambs remained on wheat pasture with
access to creep feed,

After weaning, the lambs wers welghed bi-weekly until they
approachad ninety-five pounds. Weekly weights were then taken until
they reached a minimum full welght of one-hundred pounds, at which time
they were taken off feed and transported to Stillwater. Upon reaching
Stiliwater the lambs were sheared and kept off feed and water for approx-
imately eighteen hours whern thsy were weighed again and slaughtered.

All the lambs were slaughtered in the University sbattoir. In
order to obtsin the most ascourate specific gravity determinations
possible, several precautionary measures were followsd to avoid entrap-
ment of air while the carcass was weighed under water. The sternum was

split and the flanks were spread using pork flank spreaders. The thymus

20
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glands and the hanging tenderloin wers removed. A cone inch sguare
woodsn plug was placed in the pelvic cavity before chilling to keep the
arsa open for the escaps of alr from the abdominal cavity during the
weighing of the carcass in water. Alsc, the dlaphragm was loosened to
within one-half inch of the dorsal and vertical atitachments. The kidney
and kidney fat were pinned up posterior to the thirteenth rib so they
would be left with the hindsaddle when the carcass was cut into fore=-
and hindsaddles.

The weight of the hot carcass was recorded after slaughter. The
carcass was then chilled for forty-eight hours in a cooler at 34 to 38
degrees Fahresnheit and weighed again. The carcass was graded and photo-~
graphed as it hung from the rail. A fat thickness measurement was taken
at a point over the second sacral vertebra approximately three inches
anterior to the base of the tail. A steel swine backfat probe was used
for this measurement.

The specific gravilty of each carcass, a function of its weight in
air and its weight in water, was determined in thie manner described by
Rathbun and Pace (1945) and Whiteman et al. (1953). The tank and the
water into which the carcasses were submsrged were meintained at a con-
stant temperature, equal to that of the chilled carcasses. The follow-

ing formula was used to caleulate the specific gravity of the carcascess

v

Specific gravity = welght of carcass in air
welght of carcass in air - welght of
carcass in water

After being weighed in water, each carcass was allowed to dry for
A - 2 o 4
twenty minutes.
Fach carcass was scored with a2 knife from the point of the patella

to the junction of the humerus and radius on both sides. These marks
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indicated the lines at which the flank, breast and foreshank were to be
removed at a later time. The carcass was then divided into fore- and
hindsaddles by making a vertical cut perpendicular to the line of the
back between the twelfth and thirteenth ribs. The fore~ and hind-
saddles were weighed in air and water in the same manner as described
previously, and air and water weights were recorded.

The carcasses were then cut into wholesale cuts. The flank, breast,
and foreshank were removed along the scored line previously mentioned.
The pelvic fat was removed and the kidney and kidney fat was removed
and weighed. A cut perpendicular to the line of the bhack was made
between the fifth and sixth ribs to separate the shoulder and rack. The
neck was removed from the shoulder by cutting along a line which extends
the line of the back. The loin and leg were separated by a cut between
the second and third sacral vertebrae perpendicular to the line of the
back.

Each wholesale cut (shoulder, rack, loin, and leg) was weighed in
air and in water for the determination of specific gravity. After a
twenty minute drying period, the posterior surfaces of the shoulder,
rack and loin were photographed and traced onto transparent acetate
paper. On the tracings each area was designated as fat, lean or bone,

The area of the longissimus dorsi muscle was determined from the tracing

of the posterior surface of the rack using a compensating polar plani-
meter. The average area of the two muscles was recorded. The fat cover
over the longissimus dorsi was also determined from this tracing as the
average of three fat measurements taken on each side of the vertebra.

A measurement of the thickest fat along the twelfth rib was taken on

each side from five to eight inches off the midline. The point of



thickest fat along the fifth rib was measured on the right and left
sides of the posterior surface of the shoulder. The average depth of
fat over the second, third, and fourth sacral vertebrae was measured
one and one-<half inches off the midline on both the right and left sides
approximately four, three and twoe inches anterior to the base of the
dock,

The wholesale cuts were then cut in half longtitudinally. The
legs were split through the puble synthesis, and all the other cuts
were spiit down the middle of the vertebras. The weight of the right
and left sides of esch cul was recorded.

The subcutaneous fat was trimmed from the shoulder, rack, loin,
and leg of the left side of each carcass. Thes weight of the fat from
each cut was recorded as fat trim. The hone from sach cul was then
compleiely separated from the edible portion and weighed. The left half
of the neck, the left foreshank, breast and flank were boned completely
and bone and boneless portion were weighed separately. The weight of
both the total bone and total boneless portion of the half carcass was
then recorded. The four untrimmed cannon bones (metacarpals and meta-
tarsals) were weighed to the nsarest gram. The right fore cannon bone
was also welghed individually,

The entire boneless portion of the half carcass, including the fat
trim from sach cut, was mixed and ground thoroughly. The kidmey and
kidnéy fat were not returnsd to this portion. After the tissue was
ground and mixed, it was sampled for chemical analysis following the
procedure outlined by Munson et alo (1965). Two composite samples, con=-
sisting of four, fifty gram random samples, were taken from each lamb

carcass., The duplicate samples were analyzed as prescribed by A.C.A.C,
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(1955) to include percent moisture and ether sxbract., The composition
of the cercass was determined from the percent ether extract and percent
separabls bone. The percent lean was ealeulated by difference,

Similer work done by Munson (1966) indicated that some of the
measursments taksen were of little value as indicators of carcass com-
position and, therefore, could be eliminated from the statistical analy-
sis. Twenty-six measurements were used in this study as independent
(Xi) variables., Welight of fat, lean, and bone and their respective per-
centages of carcass welght were selected as dependent (Yﬁ) variables,
2imple correlations between the Xy and Ii variables were computed to
determine which traits would measure carcass composition most effec-
tively. This analysis was done on a pooled within sex basis. Traits
with the highest simple correlation with the Yi variables were used to
form simple linear regression equations in a technique as cutlined by
Steele and Torrie (1960).

Multiple correlation coefficients were computed by the abbresviated
Doolittle method using matrices of simple correlation coefficients. The
traits that exhibited the highest reduction in variation were then
entered into multiple regression equations cne variable at 2 time.
Regression squations with up to four independent varlables were formu-
lated to prediet percentages of fat, lsan and bons, using the abbreviated
Doolittle method. The matrices were comprised of corrected sums of
squares and cross products pooled within sex.

To tsst the significance of the added reduction of variance due to
adding each successive variable, an F wvalue was obtained by dividing the
additional reduction mean square due to the last variable added by the

residual mean squars as outlined by Steels and Torrie (1960).
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Since the prediction equations obtained by Munson (1966) were
from a different but similar population, the measurements taken in this
study were entered into his equations to determine the accuracy of
their ability to predict carcass composition. The predicted percentages
of fat, lean and bone for esach carcass on a within year basis were com-

pared with the actual values obtained and correlations were computed.



RESULTS AND DISCUSSION
Correlations Between Carcass Measurements and Carcass Composition

The purpose of this study was to find carcass measurements which
would most accurately predict percentages of fat, lean and bone in lamb
carcasses. Simple correlations were determined between 26 carcass
measurements and pounds and percentages of fat, lean and bone in 60
lamb carcasses. These correlations are shown in Table I,

A difference may be noted between carcass composition expressed in
pounds of each tissue and in percentage of sach tissue. Generally it
appeared that higher correlations were cobtained between carcass meas-
urements and percent fat, lean and bone than hetween the measurements
and the weight of each tissue., This was not true, howsver, when slaugh-
ter weight and cocld carcass weight were correlated with compesition.
Moderate increases in slaughtér weight and cold carcass weight would
affect the weight of each tissue; generally, more than the relative pro-
portions of each tissue., Higher correlations might have been found if
there had been more variation in the weights of the carcasses used in
study. If all the lambs wers killed at exactly the same weight and if
dressing percent was a random variable, then there would be no differ-
snce in measuring the tissues as weight or as percent. However, dress-
ing percent appears to be affected by the amounts of fat, lean and bone
present, There was alsc some variation in the welghts of these lambs

at slaughter, although they were from a fairly narrow range (83-G7



TABIE I
SIMPLE CORRELATIONS CALCULATED ON A WITHIN SEX BASIS BETWEEN

DEPENDENT VARIABLES AND CARCASS TRAITS

Carcass Carcass Carcass Percent Percent Percent

bone fat lean carcass . CE&reass - . .Garecass

weight weight weight bone fat lean
Slaughter weight X <60 ~.11 47 39 -.28 .19
Cold carcass weight X, .28 «33 43 -.09 .09 -, 09
Dressing percent X3 =.25 o 51 .02 =48 40 =31
Right fore cannon bone weight X, 77 e .55 .69 =.59 16
Total cannon bone weight - X5 -85 =.62 .61 .81 =71 .56
Percent cannon bone weight Xg .76 - 74 U5 .84 =74 059
Specific gravity of carcass X, 32 <659 L6 .37 =.58 059
Specific gravity of foresaddle X8 - 00 =021 .09 .06 =017 020
Specific gravity of hindsaddle Xg 48 =76 . o55 056 =74 073
Specific gravity of rack X0 <40 -, 60 48 o445 =.60 059
Specific gravity of loin X1 39 -.66 052 45 =.66 .66
Specific gravity of leg X3, =o02 -.26 +23 .02 -0 24 .31

L2



TABLE I {(Continued)

Carcass Carcass Carcass Peraent Perceent Percent

bone fat Jean carcass careass carcass
weight weight weight bone fat lean
Percent trimmed wholesale cuts X 018 - 18 .50 Ol c o 27 o 34
13
Kidney knob weight Xy, =652 .70 =036 -, 64 .65 =o 57
Percent kidney knob X15 =.59 .66 =, 45 =.66 .66 - 57
Fat at thh Tib Xlé °°o56 052 ’='55O ”056 959 “3052
Fat at 5th rib Xl? =,58 .69 =.52 =.63 69 -.63
Three inch loin probe Xyg -.45 55 =.52 =. 45 -.58 .56
Loin fat trim weight x19 =51 .76 =48 =62 .72 -.68
Percent leim fat trim of
23rcass Welghﬁ XZO =061 o?o "062 “’063 073 5568
Percent loin fat trim of
un‘tr‘immed l@in Weighta le ‘='058 073 ‘=’062 e 61 075 ""071
Trimmed leg weight Xsn .68 - 45 .72 052 =259 o 54
Percent trimmed leg weight X23 057 =072 052 -6l =~ 72 .66
leg bone weight Xon .83 =59 o 54 - 79 -.66 o 51
Percent leg bone weight X25 .73 -.69 +39 .82 -,69 54

Loin eve area X26 015 .03 229 200 =07 210

8¢
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pounds ). On lambs of a wide range of weights, slaughter weight should
be more highly assccisted with percent fat, lean and bone in the car-

o

@

CRES .
Specific gravity appeared to measure composition expressed as per=
cent hetter than composition expressed as weight. This can be expected
since differences in speecific gravity essentially reflect differences
in the fatilean ratio as seen in the relative proportions of each tissue.
The correlations between chilled carcass weight and percent fat,
lean and bone were found to be nensignificant. Contrary to results
reported by Barton and Kirton (1958a), Khandekar et ale (19652) and
Kirton and Barton (1962)9 these low correlations indicate that chilled
carcass weight is not a good indicator of composition in this group of
carcasses when composition is expressed as percent. This is prohably
due to the fact that these carcasses were from a narrower range in
welghts than carcasses used in most previous studies. Low corrselations
of .19 (nonsignificant), =.28 (P<.05) and .39 (P<.0Ll) were also found
between slaughter weight and percent lean, fat and bone, respectively.
Carcass specific gravity shouldbea fairly good ?redictor of percent
fat and lean since it had correlations of -.58 and .59, respectively,
with these traits. However, specific gravity of the hindsaddle had
higher correlations of -.74 and .73 with percent fat and lean found in
the carcass., This is probably due to the faet that differences in
maturity are more evident in this region. Pilsson (1939) reported that
the loin is a relatively late developing region and, therefore, one of
the last areas where fat is deposited. Differences in fat content of
carcasses should be more apparent in this region. The leg is a good

indicator of lean because it is a relatively early developing region
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and contains only a smsll percentage of fat. Also, errors in measure-

3

e
[
(¢

ment of specific gravity are probably reduced when the hlndsddd$e is

measurad separately. Some factor invelved in the measurement of
specific gravity of the foresaddle appears to be a rsal source of error,
as indicated by the very low correlation between its specific gravity
and measures of fat, lean and bone. When this source of error is

removed by ihe removal of the foresaddle from specific gravity deter-

minations, a more accurate measurement should be obtained.
Prediction of Carcass Lean

Specific gravity of the hindsaddle had the highest correlation with
percent carcass lean of all the measurements studied in this trial. It
accounted for 53 percent of the wvariation in percent lean in the carcass

when used in the following equation:

Percent carcass lean = 0399 i;O 000 {hindsaddle specific

gravity - 1.0000)/ + 35,4283

This equstion had a standard error of estimate of 2.78 percsnt

Fat trim from one side of the loin expressed as a percentage of
the whole untrimmed loin accounted for the most variation in percent
carcass lean after the effect of hindsaddle specific gravity was
removed. 1t was entered into a mulitiple regression equation with hind-

saddle specific gravity toe prediect percent carcass lean and the follow=-

ing equation was obtained,

Percent lean = 53,9892 + .0238 /10,000 (hindsaddle specific

gravity - 1,0000)] -~ 4380 (percent loin fat trim)
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These two independent variables had a multiple correlation coefficient
of .77 with carcass lean and accounted for 59 percent of the variation
in that trait. The standard error of estimate for this equation was
calculated as 2.62 percent.

When the effects of hindsaddls specific gravity and percent loin
fat trim were removed, the most important independent variable in the
prediction of percent carcass lean was the weight of one trimmed hind
leg expressed as percent.of carcass weight., There was very little
advantage in adding this variable into the prediction equation, because
it accounts for only one percent more of the variation not explained by
hindsaddle specific gravity and percent loin fat trim. When percent
carcass lean was regressed on these three independent variables together,

the following equation was obtained:

Porcent lean = 41.2334 + ,0194 /10,000(hindsaddle specific
gravity - 1.0000)/ - .3502 (percent loin fat trim)

+ 1.1744 (percent trimmed leg weight)

The standard error of estimate for this equation was 2.58 percent.
The independent variable which had the next highest correlation

with percent carcass lean was specific gravity of the loin., However,

no advantage was gained in the prediction of carcass lean when this

variable was entered into the multiple regression equation.
Prediction of Carcass Fat

The percent loin fat trim measurement used in the prediction of
carcass lean was found to be the most valuable measurement obtained in

the prediction of percent carcass fat. It accounts for 57 percent of
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the variation in this trait and the regrsssion equation, which had a.

standard error of estimate of 3.52 percent, was as follows:
Percent fat = 1.1364 (percent loin fat trim) + 1.0547

Specific gravity of the hindsaddle was almost as valuable as per-
cent loin fat trim in predicting percent carcass fat, accounting for 55
rercent of the variation. When these independernt variables were used

together, the feollowing multiple regressicn equation was obtained:

Percent fat = 25,9098 + ,6718 (percent lein fat trim) - .0291

/10,000(hindsaddle specific gravity - 1.0000)/

These two variables accounted for 63 percent of the variation in percent
carcass fat., The addition of hindsaddle specific gravity to the pre-
diction equation decreased the standard error of estimate to 3.27 per-
cent.

The total weight of the four cannon bones, expressed as a percent-
sge of the chilled carcass weight, was found to be an important measure-
ment in the prediction of perscent earcass fat. This is probably due to
the relationship between the three dependent variables, i.e. percent
fat, percent lean and percent bone. These variables are actually depend-
ent on each other, an increase in one requiring a decrease in one or
both of the others. When percent fat was correlated with percent lean
in these carcasses, a coefficient of =.96 was obtained. Likewise, when
percent fat and percent bone were correlated, a coefficient of =.79 was
found, indicating a fairly strong relationship between the two variables,
Therefore, percent cannon bone weight, which was found to be a good

indicator of percent bone, should be a fairly good indicator of percent



fat. The addition of percent cannon bens weight to the two previocusly
used independent variables resulted in the fellowing multiple regression

equations

Percent fat = 45,4052 + 4774 (percent loin fat trim) - .0200
/10,000(hindsaddle specific gravity - 1.0000)/

= 13,8952 (percent cannon bone weight)

These variables had a multiple correlation coefficient o¢f .86 and
accounted for 74 percent of the variation in percent carcass fat. This
muliiple regression equation had a standard error of estimate of Z.74
percent. The addition of a fourth independent variable failed to cause

a significant reduction in the variance of the dependent variable.
Prediction of Carcass Bone

Consistent with reports by P4lsson (1939), McMeekan (1941),
Xhandekar (1965a) and Munson (1965), this study found carnnon bone weight
to be the best indicator of percent bone. Percent cannon bone weight
aacounted for 71 percent of the variaticon in percent bone and the

fellowing regression sgquation was obtaineds
Percent bone = 3,2788 + 9.8086 (percent cannon bone weight)

This equation had a standard error of estimate of one percent.

The weight of the kone in the wholesale leg cut of the half car-
cass, expressed as a percentage of the chilled carcass weight, was the
next best indicator of percent carcass bone. This seems logical since
these bonss represent a large part of the total bone weight. The

addition of percent leg bone weight resulted in the following multiple
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regregsion eguations

Percent bone = 1,8520 + 6.04L0 (percent cannon bone weight)

+ 3,6088 (percent leg bone weight)

These variables had a multiple correlation coefficient of .90 when cor-
related with percent carcass bone, and they accounted for 81 percent of
the wvariation in this trait. The addition of percent leg bone weight
reduced the standard error of estimate to .82 percent. No particular
advantage in the prediction of percent carcass bone was obtained in the
addition of any other indepsndent variables to the multiple regression
equation.

A summary of the prediction equations for percent lean, fat and
bons may be found in Tables II, III and IV. These are the most accurate
equations to be obtained from the data taken in this study. However,
several of the measurements used would require that the carcass be
destroyed, and, therefore, would be both expensive and time consuming.
Measurements such as loin fat trim, trimmed leg weight and leg bone
weight could be taken only at research abattoirs. Purchase of the car-
cass would be required for the commercial producer to obtain such meas-

urements.
Simplified Equations for Prediction of Carcass Composition

A reasonable degree of precision could be obtained in the pre-
diction of percent fat, lean and bone using only percent cannon bone
welght and specific gravity of the hindsaddle. These measurements are
gquick and easy to obtain in places whers packers handle carcasses in

fore= and hindsaddles, The fellowing prediction equations could be



TABLE IIX
MULTIPLE REGRESSION EQUATIONS CALCULATED ON A WITHIN SEX BASIS

FOR ESTIMATING PERCENT CARCASS LEAN

P
Y = Percent carcass lean

X9 = 10,000(hindsaddle specific gravity - 1.0000)
XZl = Percent loin fat trim {percent of untrimmed loin)
X23 = Percent trimmed leg weight

X137 = 10,000(oin specific gravity - 1.0000)

(%]
i

= 4,0841 percent

R? vaaxi
¥ = 35.4283 + .0399 X .53 2,78
T = 53.9892 + .0238 Xg - 4380 X, .59 2.62
€= 41.2334 + 0194 Xg = <3502 Xpy + LITML X, .60 2.58
? = 41,1013 + 0177 Xg = o3425 Xy + 11713 Koy + 00023 Xpq .59 2.61

99



TABLE III
MULTIPLE REGRESSION EQUATIONS CALCULATED ON A WITHIN SEX BASIS

FOR ESTIMATING PERCENT CARCASS FAT

- R? Sy
T = 1.0567 + 11364 X,y .57 3.52
T = 25,9098 + 6718 X,y - 0291 Xg .63 3.27
T = 45.4052 + 4770 Xy - 20200 Xo - 13.8952 X, | 74 2. 74
¥ = 41,2610 + 4279 X, ~ .0187 xé - 12.2306 Xg + 4.3409 X, 7 2.73
¥ = Percent carcass fat
X5, = Percent loin fat trim (percent of loin)
X9 = 10,000(hindsaddle specific gravity - 1.0000)
X6 = Percent cannon bone weight
X17 = Fat thickness at 5th rib
3., = 5.3919 psrcent

9¢



TABLE IV
MULTIPLE REGRESSION EQUATIONS CALCULATED ON A WITHIN SEX BASIS

FOR ESTIMATING PERCENT CARCASS BONE

T = 3.2788 + 9.8086 Xg .71 1.00
¥ = 1.8520 + 6.0410 xé + 3.6088 XZS .81 .82
T = 48202 + 5.2550 Xy + 3.246% Kpg - L3618 Xyg .81 82
T = 5.4185 + 5.5896 X, + 3.3249 X . - 34355 X .- .1181 X, .81 .83
6 25 15 23
Y = Fercent carcass bone
Xé = Percent cannon bone weight
X25 = Percent leg bone weight
Xlﬁ = Percent kidney knob
X23 = Percent trimmed leg weight
Sy = 1.8691 percent

LE
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used to predict percent fat, lean and bone from these two measurementss

Percent fat = 67.1741 = ,0352 X9 6

Percent lean = 29.8440 + .0316 X9 + 66,9641 Xé

- 15,8187 X

Percent bone = 2,9109 + .0036 X9 + 8.9112 X6
where X9 = 10,000(hindsaddle specific gravity - 1.0000)

X6 = Percent cannon bone weight

These measurements had multiple‘correlation coefficients of .84, .76
and .85 when correlated with percent fat, lean and bone, respectively,
They accounted for 71, 58 and 72 percent of the variation in these
traits, which is little reduction from 74, 60 and 81 percent of the
variation accounted for in these traits when all measurements weré
used. These equations had standard errors of estimate of 2.92, 2.65
and .98 pesrcent, respectively.

These equations indicate that any one set of two or three independ-
ent variablses will not predict percent fat, lean and bone with equal
accuracy. However, these two measurements should be of some value for
estimating the differences betwsen groups of lamb carcasses, Their
simplicity makes them more desirable than the longer equations when a
large number of carcasses are 1o be measured and when time and facili-
ties are limited.,

In order to determine the usefulness of prediction equations
derived in this manner, measurements taken from the lambs used in this
study were entered into some of the prediction equations proposed by
Munson (1966). These equations, shown on Table V, were expressed on a

within year basis and were derived from a population of lambs similar
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TABLE V
MULTIPLE REGRESSION EQUATIONS FOR PREDICTING PERCENT FAT, LEAN

AND BONE ON A WITHIN YEAR BASIS PROPOSED BY MUNSON (1966)

Whole Carcass

Percent, fat = 24,006 ~ ,028 ¥ + (384 X, + 6,760 Xp3 = .14k le“k
58.173 + .023 Xy - 202 X, - 5454 Xy +.027 Xy,

it

Percent lean

+ ,004 X

3]

Percent bone = 23,671 = .230 X, + .089 x14 - 1,700 Xz

3 3 L

Fore- and Hindsaddles

All

Percent fat = 23,230 - .031 X6 + 174 X5 + 5,845 XZB + 1,362 X18

56,878 + .025 Xé - .128 X2 = 3,649 XZB - 7.924 X19

i

Percent lean

i

Percent bone = 22,227 - .210 X + .088 th + ,005 X6 = 1,511 X

3 23

Measurements
Percent fat = 14,484 + 3,741 Xl3 - ,018 X6 + 1.570 X18 + ,730 X15

Percent lean = 62,620 - 2,803 X,, + .017 X6 - 1,034 X18 - .053 Xl

13
19,289 + 4,148 le

H

Percent bone - o141 XB - 2,514 XZl - 461 Xl

8

= Jlaughter weight

= Cold carcass weight

= Dressing percent

= 10,000 (carcass specific gravity - 1.000)

= 10,000 (hindsaddle specific gravity - 1.000)

= Ipin fat trim X18 = Kidney fat weight

= Right forecannon weight X19 = Fat cover over 12th rib
= Trimmed leg weight X21 = Thickest fat at 5th rib

§

= [eg bone weight : X23 = loin probe
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to the one used in this study; except the lambs were all wethers. The
predicted values for cemposition were correlated to the actual values
obtained from these lambs by physical separation and chemical analysis.

As expected, greater accuracy in predicting composition was
achieved in the later stages of the cutting of the carcass. The cor-
relations between the actual and predicted values for percent fat, lean
and bone were .71, .65 and .84, respectively, for equations derived from
carcass measurements taken from whole carcasses. Egquations using meas-
urements taken from carcasses cut inte fore~ and hindsaddles yielded
predicted values that had coefficients of .68, .74 and .86 when cor-
related with actual values of percent fat; lean and bone. When meas-
urements obtained from bone~in and boneless wholesale cuts were used,
the regression equations yielded predicted values that had coefficients
of .85, .82 and .90 when correlated with the actual values. These high
correlations indicate that, in a population of lamb carcasses similar to
this, these equatioﬁs are reasonably precise in the prediction of per-
cent fat, lean and bone,

The squared correlation coefficients yielded coefficients of deter-
mination which are given in Table VI, These coefficients of determina-
tion compared favorably with those computed by Munson (1966). These
equations generally failed to accurately predict the most extreme fat
and léan carcasses., This is largely due to the fact that the equations
were derived from data from only wether lamb carcasses in which less
variation existed when compared to the lamb carcasses used in this study.
The standard deviations reported by Munson (1966) on a pooled within
year‘basis were 4,02, 3.20 and 1.36 percent for fat, lean and bone,

respectively, while the standard deviations on a pooled within sex basis



TABLE VI

b1

COMPARISON OF COEFFICIENTS OF DETERMINATION

R2 computed
in this study

;Rz somputed
by Munson (1966)

Whole carcass
Percent fat
Percent lean

Percent bone

Fore- and hindsaddles
Fercent fat
Percent lean

Percent bone

All measurements
Percent fat
Percent lean

Psrcent bone

«50

072
67
o 81

.65

.81

found in this study were 5.39, 4.08 and 1.87 percent.

Since ewes reach

maturity at an earlier age than rams, it is expected that their car-

casses contain a higher percentage of fat than ram carcasses, when fed

to a coustant weight,

Therefore, an adjustment for sex on the data

entered into these equations would probably inecrease the accuracy of the

equations.



SUMMARY

Growth and carcass data were collected on 60 lambs selected from
the experimental flock at the Fort Reno livestock Research Station for
this study. These lambs were out of grade Rambouillet ewes or grade
Rambouillet X Dorset cross ewss, and were sired by three Suffolk, three
Hampshire and two Dorset rams. There were equal numbers of ram, ewe
and wether lambs in each sire group.

Approximately two weeks after birth the lambs and their dams were
placed on wheat pasture with access to a creep ration. When the lawbs
reached approximaiely 70 days of agé, their dams were removed. Upon
reaching a minimuwn full weight of 100 pounds, the lambs were taken off
feed and transported to Stillwater. They were slaughtered after being
sheared and held off feed for 18 hours., Various carcass measurements
were obtained. The carcasses were split and the half=carcasses were
boned out for determination of percent fat, lean and bons.

Simple correlations on a pooled within sex basis were obtazined
between 26 carcass measurements and weights and percentages of tissues
in the carcasses., Multiple regression equations were formulated for
the prediction of percent fat, lean and bone.

Specific gravity of the hindsaddle was the best indiecator of per-
cent carcass lean, accounting for 53 pereent of the variation in this
trait. Percent loin fat trim accounted for six percent more of the

variation after the effect of hindsaddle specific gravity was removed.
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Iittle advantage was gained in the prediction of percent carcass lean by
the addition of other variables to the regression equation.

Percent loin falt trim accounted for 57 percent of the wvariation
in percent carcass fat., The additien of hindsaddle specific gravity and
percent cannon bone weight raised this coefficient of determination to
o83 and .74,

Percent carcass bone was estimated by percent cannon bone weight,
which accounted for 71 percent of the variation in this trait, When
percent leg bone weight was added into the multiple regression squation,
82 percent of the variation was explained.

A reasonable degree of accuracy could be obtained in the predic-
tion of carcass composition using percent cannocn bone weight and
specific gravity of the hindsaddle. These variables accounted for 71,
58 and 72 percent of the variation in percent fat, lean and bone.

Data from these lambs were entered into prediction equations pro-
posed by Munson (1966) to determine their accuracy on z different popu-
lation of animals. Correlations of .85, .82 and ,90 between the pre-
dicted and actval values indicated that the equations were reasonably

accurate in the prediection of percent fat, lsan and hone, respectively.
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MEAN VALUES AND STANDARD DEVIATIONS FCR SIAUGHTER AND COMPOSITION MEASUREMENTS

TABLE VII

,  Rams Methers o Bwes (AL lambs

g g T s T s -
Slaughter weight (1b.) 92,67 2,17 §2,10 3.47 90,08 4,02 91.62 3.31
Chilled cercass weight (1lb.) 48,73 2,17 50,71 1.59  50.50 2,63  49.98 2,18
Dressing percent 52,61 2,30 55,10 1.72 56.21 1.66 54,64 1.92
Total bone weight (1b.) 8.53 .72 7.94 .89 7.66 1,19 8.07 .96
Total fat weight (lb.) 12,36 2,06 17,07 3,14  17.60  3.21  15.68  2.85
Total lean weight (ib.) 27.78  1.35  25.67 2,23  25.27 2,90 26,24  2.25
Percent carcass bone 17.62 1.70 15.73 1.79 15.15 2,09 1601? 1.87
Percent carcass fat 25,27 3,40 33,62 5.93 34,88 6037 31.26 5.39
Percent carcass lean 57,08 2.51 50.65 L.43 49,99 4.89 52,58 L,08
Percent trimmed wholesale cuts 36.32 2,21 36.37 1.58 36.49 1.62 . 36,39 .. 1l.82.. .
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MEAN VALUES AND STANDARD DEVIATIONS FOR SPECIFIC GRAVITY AND VARIOUS CARCASS MEASUREMENTS

TABLE VIII

.. Rams .. Wethers . . Bwes . . . . ALl lambs

I s X s X B I _ s
Specific gravity of carcass 1,0456  .0079 1,0441 ,0085 1,0451 .007L 1.0449  .0079
Specific gravity of foresaddle 1.0468 ,0111 1.0454 ,0137 11,0486 .0074 1.0469  .0110
Specific gravity of hindsaddle 1.0854  ,0059 1,0421 ,0080 1,0415 .0082 1.0430 0074
Specific gravity of rack 1.0419  .0096 1,0359 .0075 1.0338 .0094% 1.0372  .0089
Specific gravity of loin 1.0318 . 0053 190273 . 0077 1“0258 0091  1.0283 . 0075
Specifiec gra#iﬁ& of ieg 1.0696 .0058 1.0667 .0079 1.0636 0119 1.0666  .0089
Right forecannon bone weight (gm.) 54.20 6.86 50,10 7.16 46.60 7.13 50.30  7.05
Total cannon bone weight (gm.) 315,10 34.04 295,30 33.44 281.70 41.37 297.37  36.46
Percent cannon bone weight 1.43 .16 1.28 o 14 1.23 «17 1.31 .16
Kidney knob weight (1b.) 1.30 27 1.98 .58 2.11 45 1.79 45
Percent kidnsy kncb 2,66 48 3.89 1.10 L.,17 .90 3.57 .86

0$



MEAN VALUES AND STANDARD DEVIATIONS

TABLE IX

FOR VARIOQUS CARCASS MEASUREMENTS

_  Rams _ Wethers Ewes A1l Lambs
G g R e g e e e < g TR
Trimmed leg weight, half carcaéé (1b.) 5.31 «35 5,18 .33 5.20 46 5023 .38
Percent trimmed leg weight 10.90 71 10,22 059 10,31 o77 . 10,48 .69
leg bone weight, half carcass (lb.) el .10 .89 .12 .82 .12 .88 o1
Percent leg bone weight 1.94 022 1.75 025 1.62 021 1.77 022
Loin eye arsa (in.) 2,18 .19 2.21 015 2,19 .21 2,19 .18
Loin probe (im) 49 .13 .57 .16 .58 .22 255 .18
Fat thickness at 5th ribd (in.) .52 W1 W65 G177 W71 1k W63 1k
Fat thickness at 12th rib (in.) 017 .05 o 24 .06 30 .09 -2 - 07
Loin fat trim, half carcass (1b.) 1.03 .16 1.32 .22 1.42 .25 1.26 .21
Percent loin fat trim (of carcass) 2,12 .29 2,61 o lild 2.80 .48 2,51 ol1
Percent loin fat trim (of loin) 23,30 2.56 27.64 L,06 28.79 3.90 26.58 3.57 .

14
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