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INTRCDUCTION

Animal nutrition and meat production experiments generally require
a knowledge of the carcass composition of the experimental animals.
There is therefore a need for an efficient, practical and agcurate
method of measuring carcass composition. In years passed, assessment
of the carcass has often begn performed qualitatively by eye Judgement
and it is clear that such a procedure does nqt insure a true appraisal
of carcass composition. The most accurate method is to determine the
composition of the Carcass>by physicgllseparation or chemical éhalysiso
These methods are boéh costly and tiﬁe consuming. Itvwould‘also be
desirable to determine the compos}tion of the carcass without completely
destroying its form and shapew

Many of the studies concerning carcass composition have not been
designed to estimate the genetic parameters associated with measures of
composiﬂ:ians Improvement of i;mb carcass merit can be achiqved through
imprbved environment, heredity or both: The amount of progress that
can be accomplished depends in part on the heritabilities of the traits
under selection and the genetic relatienships of each traitrwith the
others, When the genetic correlation between two traits is positive,
selection for one trait will result in improvement of that trait and
alse some improvement in the correlated trait. The size and diregtion
of the relationship between carcass traits is of great importance in

selection programs.
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The objectives of this study were: 1) to develop multiple regres=-
sion equations for the prediction of lamb carcass composition, 2) to
obtain preliminary estimates of the heritabilities of carcass character-

istics and 3) to investigate the genetic correlations among these traits.



REVIEW OF LITERATURE

The composition of domestic animal carcasses has been of prime
interest and importance to Animal Sclence researchers fdr many. years.
Lush (1926) found the correlation between carcass fat and percent offal
fat in cattle to be 0.84. He indicated that offal fat was a reliable
single predictor of total carcass fatness. The ceefficient of multiple
correlation of percent of fat in the entire carcass with dressing per-
cent and percent or offal fat was reported as 0.93.

Pdlsson (1939) studied the possibility of estimating composition
of mutton and lamb carcasses by use of.sample joints and the extent to
which carcass measurements can‘be used as indices of composition.
Eleven wether lambs and five wether hoggets of different breeds were
studied. The lambs were approximately four and one-half months old
and produped on theiaverage 50 pound carcasses. The hoggets yielded
60 pound carcasses and were about 13 months olde In this study the
carcasses were not cut into standard who;esaie cuts but rather into
anatomical fegions@ He points out that cutting a carcass into whole-
sale cuts requires cutting across bdheé which could lead to errors in
the studj of proportional development of the different parts of the
carcass. In dividing the carcass anatomically the bones provided the
ma jor fixed cutting points. Pélssén found that the leg was the best
reglon of the carcass for predicting fat due to its relatively early

development and sﬁall amount of fat, but suggested that its use may



cause slight under-estimation of total carcass fat in early maturing,
over-fat animals. He reported a correlation between leg fat and carcass
fat of 0.95. The loin was found to be a late-developing area in which
fat is accumulated later in life. If the components of both the leg

and loin were used together the results were even more satisfactory.

The correlations between fat, muscle and bone of the combined leg and
loin with the fat, muscle and bone of the carcass were reported as 0.97,
0.92 and 0.97, respectively. He stressed that external carcass measure-
ments were more indicative of skeletal size than of muscle or fat develop-
ment. The combined weight of the four cannons (metacarpals and metatar-
sals) was found to be highly correlated (0.96) with total bone weight.
The welght of the left fore cannon alone was almost as highly correlated
(0.94) with total bone as the weight of all four cannons. Measures of

the longissimus dorsi (i.e. length, depth and length plus depth) were

found to be highly associated with muscle content of the whole carcass.
Pdlsson reported correlations between carcass muscle and length, depth

and length plus depth of the longissimus dorsi as 0.67, 0.47 and 0.77,

respectively. These measurements were taken on the longissimus dorsi

cross-section between the 12th and 13th ribs. Various fat measurements
obtained on the cross-section of the cut between the 12th and 13th ribs
were found to be related to total carcass fat. The measure of the thick-
est lower rib fat and carcass fat were found to be highly correlated
0.82,

Hankins (1947) reported physical separation data on 64 widely vary-
ing sheep carcasses. Ram, wether and ewe carcasses ranging in weight

from 12,6 to 72.5 pounds were used in this study. The rib cut was found
to be the best indicator of carcass composition. He found the correlations



of physically separated rib fat, muscle and bone with carcass fat, mus-
cle and bone to be 0.98, 0.92 and 0.97, respectively. Rib cut ether
extract was shown to be highly correlated (0.98) with carcass ether
extract.

Kirton and Barton (1962) investigated 20 Southdown-Romney wether
lamb carcasses. They found that carcass composition could be estimated
with reasonable precision from carcass weight. Their correlations be-
tween carcass weight and carcass fat and protein were 0.63 and 0.78,
respectively. The relationship between dressing percent and carcass
composition was found to be small. They also found that specific gra-
vity was more highly associated with carcass protein percent than with
carcass fat percent, despite the rather consistent relationship between
lean and bone of the "fat free" carcass. Their regression equation for

predicting fat from carcass specific gravity was:
‘Carcass fat percent = 295.3 - 255.8 (carcass specific gravity)

This equation had a standard error of estimate of 3.31 percent. Their
correlation between carcass fat and carcass specific gravity was -.56.
The percent fat in the leg, loin, rib cut and fore were all found to
be highly correlated to carcass fat, 0.93, 0.97, 0.96 and 0.94, respec-
tively. They reported small standard errors of estimate when the fat
content of each wholesale cut was used in regression equations to pre-
dict carcass fat, 1.55 percent, 1.07 percent, 1.16 percent and 1.38
percent, respectively. Carcass protein was found to be related to car-
cass specific gravity as measured by a correlatien of 0.69..

Hiner and Thornton (1962) working with data from 1138 lambs adjusted
for breed of sire, breed of dam, sire, birth-year and sex, reported body



width was the most reliable carcass measurement studied for estimating

the yield of primal cuts (r = 0.76). Body width was an average measure
of width through the shoulder, loin and legs. When two variables were

considered, carcass weight and body width were the most reliable.

The carcasses of 165 crossbred lambs sired by Southdown rams and
out of western blackfaced ewes were studied by Field et al. (1963a).
The lambs ranged in age from 119 to 288 days at slaughter and averaged
about 85 pounds. They determined carcass composition from the physical
separetion of the cuts from the right side of‘the carcass. The percent
fat and percent lean in the carcass were predicted using simple linear
regression and multiple regression. The‘following twﬁcequations were

found to be fairly good predictors of carcass fat and lean.

Percent carcass fat = -201.54 + 228,43 (carcass sp. gre)

Percent carcass lean = ~128.60 + 174.13 (carcass sp. gr.)

Thesebequations have standard errors of estimate of 3.48 and 2.83 per-
cent, respectively. 'Specific gravity of the rack was correlated with
percent lean and percent fat in the carcass, 0.62 and -.64, respectively.
When loin eye area per 45 pounds of carcass, percent kidney and kidney
fat and fat cover over the loin eye were included in a multiple regres-
sion equation to predict carcass fat, the standard error of estimate was
reduced from 3.48 to 2.43 percent and the multiple correlation coefficient
was 0.7%. They also reported that‘physical separation of thé rib into
fat, lean and bone was_anva¢curate method of predicting fat, lean and
bone in the carcass. The correlations between carcass fat, lean and
bone and the corresponding components of the rib were reported as 0.89,

0+82 and 0.84, respectively.



Barton and Kirton (1956) investigated the carcass composition of
15 Romney pasture fed ewes. These carcasses ranged in weight from 55,2
to 78.2 pounds and contained between 26.1 and 45.4 percent fat, They
reported a correlation of =.88 between the fat of the half carcass and
carcass specific gravity. They predicted percent carcass fat with the

following equation:

Percent fat = 100 5,680 - 5,138
ereen cgrcass & (carcass specific gravity 5413 )

This regression equation of carcass specific gravity on carcass fat
¥ieldsd a standard error of estimate of 3.20 percent.

Timon and Bichard (1965a) studied the carcasses of 83 wether lambs
slaughtered as they reached 80 pounds live weight at an average age of
175 days. These carcasses averaged 27.9 percent fat, 55.2 percent mus-
cle and 16,3 percent bone with standard deviations of 3.9, 3.1 and 1.6,
respectively. Beth simple and multiple linear regressions were used in
this study. The cqmponents of the individual wholesale cuts were found
to be highly assoclated wifh the components of the carcass. When the
components of two cuts were considered together, for example, the leg
and loin, the correlation coefficients for carcass fat, lean and bone
with leg and loin fat, lean and bone were 0,98, 0.98 and 0.93, respec-
tively. Their regression equations for predicting carcass fat, lean

and bone from the corresponding components of the leg and loin were:

Percent carcass fat = 2.5 + 0,436 leg fat + 0.483 loin fat
Percent carcass muscle = 0.2 + 0.511 leg muscle + 0.435 loin muscle

Percent carcass bone = 1.7 + 0.721 leg bone + 0.467 loin bone



The standard errors of estimate for the above equations were 0.8, 0.9
and 0.6, respectively.

In another study Timon and Bichard (1965b) used specific gravity
of the carcass and the wholesale cuts to predict lamb carcass composi-
tion. Carcass specific gravity was calculate@ by adding together the
individual wholesale cut weights (in air and in water). They found that
the following regression equations utilizing carcass specific gravity
explained 86.1 percent and 78.1 percent of the respective variation in

carcass fat and muscle.

Percent cdrcass fat = 603.7 - 550.1 carcass specific gravity

Percent carcass lean = -367.6 + 403.8 carcass specific gravity

The specific gravities of the individual joints were also found to be
highly assoclated with carcass fat and muscle percentages but not as high
as carcass specific gravity. They reported correlations between loin
specific gravity and percent carcass fat and lean of -.89 and 0.82,
respectively. Confidence intervals (p = .05) were placed on individual
predictions and these varied from * 2.98 to  3.48 percent for fat and
muscle, respectively. They suggested that these intervals were too
large to place much confidence in specific gravity determination as a
predictor of carcass composition on an individual basis. On the other
hand they indicated that prediction of grﬁup means would be within the
normally accepted range of error.

Judge and Martin (1963) worked with the carcasses of 51 ewe and
wether lambs of Cheviot, Hampshire, Rambouillet, Shropshire and Southdown
breeding. When fat thickness over the eye muscle, lower 12th rib fat

thickness, area of the longissimus dorsi, kidney fat weight, leg and




loin weight and chilled carcass weight were included in a multiple re-
gression equation to predict the edible portion, the equation had a
standard error of estimate of 2.89 percent and a multiple correlation

of 0,78, The equation was:

Percent edible portion = 87.76 - 16,586 (12th rib fat thickness,

in,) - 2.048 (kidney fat, lb.) = +270 (chilled carcass weight, 1lb.)

Barton and Kirton (1958a) investigated the relationships between
carcass weight and chemical analysis of the total half carcass of 33
Romney-Scuthdown wether lambs. The correlations between carcass weight
and dissectible carcass fat, lean and bone were 0.94, 0.95 énd 0.79, re-
spectively. These results are in agreement with those of Callpw (19&7)
with cattle, McMeekan (1940) with pigs and Rathbun and Pace (1945) with
guinea pigs. Shorland et al. (1947) also reported that carcass weight
may be used as a simplified means of determining lamb carcass composition.

Stanley (1962) studied 83 ram lambs of Rambouillet, Columbia and
Targhee breeds for live and carcass predictors of meatiness and found
that live and carcass weight to be the best single criterion for lambs
with small amounts of finish. Leg weight was the most highly correlated
(0:89) of the wholesale cut weights with meatiness while leg width was
the most highly correlated linear measurement with meatiness.

Rowe et al. (1965) calculated several multiple regression equations
to predidt the retail value of weanling wether and ram lambs. . They
reported a multiple corrslation for weight of kidney fat and area of the
ribeye with retail yield per pound of cold carcass weight of 0.81. Their
multiple regression equation to predict retail value per pound of cold

carcass weight was:
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Retail value:per pound:cf carcass weight = 56,65 - 0.00719"
(weight of kidney and kidney fat, grams) + 0.232

(area of the rib eye, to nearest 0.1 cm.2)

They indicated th%t inclusion of more than two independent variables
did not materially improve the prediction equations.

Carpenter et al. (1964) reported that the percentage of retail leg
was highly associated with the retail value of the carcass (r = 0.63).
They also reported that fat thickness over the loin eye and loin eye
area were useful objective measures for estimating the cutout value of
lamb carcasses. Fat thickness and loin eye area were reported as ac-
counting for 65 percent of the variation in carcass value per hundred
pounds of carcass.

Barton and Kirton (1958b) utilized the method of Pd1sson (1939) in
jointing and dissecting 120 lamb and mutton carcasses. These carcasses
represented a wids rangs of welghts and grades. They found_carrelations
of 0.98, 0.97 and 0.96 between carcass fat, muscle and bone and the cor-
responding components of the leg plus loin. Smaller correlations wers
reported between elther leg or loin fat, muscle and bone and carcass
fat, muscle and bone although all correlations were highly significant
(P<.01). | |

Botkin et al. {1959) phjsically separated 30 lamb carcasses into
lean, fat and bone and found that the area of the loin eye and the area
of the face of the leg combined was reliable as a measurs of lean content
of the whole carcass.

Meyer (1962) used specific gravity to estimate lamb ecarcass compe-

sition and thereby arrived at the components of growth and the caloric
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value of the carcass. He pointed out that carcasses from sheep very
low in fat may appear to have somewhat greater amounts of fat as cal-
culated from their specific gravity because of a very light weight un-
der water. Meyer suggested that this could be due to entrapment of air
under the fascia when the pelt was removed. Moisture loss while the
carcass was chilling was found to be a problem because of the differ-
ential loss of water between thin and fat carcasses. His solution was
to use the weight of the carcass immediately after slaughter as the base
weight in air for the calculation of specific gravity. He reasoned that
moisture contributed to carcass weight in air but not to weight in water
because the weight of water under water is zero.

Carpenter (1963) investigated the carcasses of 190 lambs and used
the paternal half-sib correlation method to estimate the heritability
of some carcass measurements. These estimates are shown in Table I
and were from the progeny of 19 sires and out of a random sample of
finewool ewes. The sires were of the Delaine, Suffolk and Dorset breeds.
Hillman et al. (1962) studied 176 Hampshire x Western cross-bred lambs
sired by 20 Hampshire rams over a two year period. The resulting heri-
tability estimates are also shown in Table I.

These estimates indicate that ribeye area and average fat thickness
(12th rib fat) are moderately heritable and therefore selection for these
traits should lead to genetic improvement. The heritabilities shown are
quite comparable even though the number of sire groups was small in beth
reports.

Field et al. (1963b) studied the differences among offspring from
12 Southdown rams and found that lambs sired by rapid gaining rams gained

faster and had leaner carcasses than those from slower gaining rams. For
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TABLE I
HERITABILITIES OF CERTAIN CARCASS
CHARACTERISTICS
Hillmen et al. (1962) Carpenter {1963)
Avg. daily gain 54 =
Weight/day of age . 53 Lo
Marbling 39 38
Ribeye area 39 40
Avg. fat thickness 21 29
Cutabilitya - b3
Tenderness - 39

8Y¥ield of closely trimmed retail cuts from the leg, loin, rack and
shoulder expressed as a percent of carcass weight.
each 0.10 pound increase in average daily gain of the sire, the carcasses
of its progeny yielded 1.88 percent more lean. The lambs in this study
were slaughtered at approximately 85 pounds.

Information relating to genetic relationships among live animal
traits and measures of meatiness in the lamb carcass is lacking.

The review of literature indicated that carcass compesition can be
predicted with a high degrees of accuracy from ths components of the
ma jor wholesale cuts. The fat, lean and bone of the leg and loin were
shown to be more highly associated with‘carcass fat, lean and bone than
the corresponding components of the rack and shoulder. Carcass specific
gravity was reported by several workers to be a fairly reliable measure
of carcass composition. The ease with which specific gravity can be
determined is advantageous. Other measures were generslly reported as
being of a lesser value for predicting carcass composition. Estimstes
of the heritibility of carcass traits and the genstic relationships

among carcass traits that are reported in the literature are small in
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number and based on few observationse. These_ estimates do indicate that

selection for lean meat_ and agains’t fat should be successful,



MATERTIALS AND METHODS
Live Animal Procedures

The lambs used in this study were from the experimental flock at
the Fort Reno Livestock Research Station. All of the lambs were cut
of grade Rambouillet x Dorset or grade Rambouillet ewes. In both years
of the study‘one-half of the sires were Dorset (whiteface) while the
other half were Hambshire or Suffolk (blackface). An equal number of
single and twin reared lambs was obtained and studied from each sire
with one exception. In 1964, one of the twin lambs, sired by a Dorset’
ram, died before reaching slaughter weight.

The lambsrwere born between October 10th and November 25th each
year. Ten days to two weeks after birth the lambs were placed on wheat
pasture with their dams. The lambs had access to a creep containing a
mixture of about 32‘percent ground?alfalfa hay, 63 percent ground grain
sorghum and 5 percent molasses. The lambs were weaned when they weighed
a minimum of 46 pounds and were at least 66 days of age.

Biweekly weights were taken on the lambs until they approached 95
pounds after which time they were weighed weekly. Upon reach&ng a full
weight of 100 pounds they were taken off feed and transported to Still-
water (100 miles). The lambs were sheared the same evening and slaugh-
tered the following morning after being off'feed and water for approxia
mately 18 hours. The weight of the lamb, just pfior to slaqghter,>was

recorded as shrunk live weight. Means and standard deviations for live

14
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animal characteristics by sire and breed are shown in Tables IT and

III for 1963 and 1964, respectively.
Carcass Procedures

All lambs were slaughtered according to accepted procedures. At
the time of slaughter the thymus glands, right and left crura of the dia-
phragm (hanging tenderloin) and the spleen were removed. The stermum
iwas split and pork carcass flank spreaders were inserted to hold the
‘ventral midliﬁe cut open. - rhis was dohe to reduce the chance of trap-
ping air. in the.carcass during the determination‘of specific gravity.

A1 x'1.inch wooden plug was.placedhin‘tye‘pelvic cavity and slightly
:into the abdominalﬁcavityfafter the bung was 'dropped to:prevent the pelvic
‘f:t:fromutrappingrair. The kidney fat.was pimned posterior ‘to the 13th
.rib:aSaanaaid to-more accurate specific gravity determination and so that
all‘kiQneyifaﬁ would stay with the hindsaddle.

The weight of the hot carcass was recorded. The carcass was allowed
to chillAfdr Ma‘hours inla“Bh to 38 degrees Fahrenheit 6oﬁlerﬂbéfofe;grado
ing and cutﬁing. ‘Maturity, quality, ééﬂformation and ccarcass grades were
determined to ‘the:nearest cne-third of a USDA grade. The grades are ex-

pressed on -the following numerical scale to facilitate statistical analy-

sis:
high prime ----= 0 ‘high choice w~wwew 3
average prime -- 1 average choice -- b

low prime <<-e-- 2 ‘low choite —<ewe= 5

The carcass was then photographed full length, dorsal view, ‘as it hung
.from the rail. »
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TABLE II

MEANS AND STANDARD DEVIATIONS FOR SOME LIVE LAMB CHARACTERISTICS
BY BREED AND SIRE FOR 1963

Sire N  Birth Adj. 70 Finished Days of Wt./Day
and Weight Day Wt. Weight Age at of Age
Breed N (1bs.)  (1bs.) (1bs.) Slaughter (1lbs.)
38 6 x 10.4 54,8 104.3 150.3 .703

s 2.9 9.0 1.4 17.9 . 098

Ll 6 x. 9.0 53.0 100,.7 152.3 673

s 1.0 6.2 1.5 23.4 .095

48 6 x 9.2 b7.3 101.7 1737 « 599
s 9 7:1 1.5 27.7 103

'HampShires 18 ; 905 5107 102.2 15808 -658
_ 1.9 7.8 2.1 24,5 .103

49 6 x 10.6 55,0 100.8 150.7 <651

' s 3.0 12.9 1.0 27.7 .128

50 ‘ 6 x 10.2 54,0 100.8 155.7 690

s 2.0 506 102 13.9 o 049

Suffolks 12 % 10,4 54,5 100.8 152.9 .670
s 2.4 9.5 1.0 21,1 095

32 6% 10.3 54.3 . 101.2 1767 . 588

S 2.L|' 1408 1-3 i 3004 9110

33 6 % 9.6 51,3 101.5 181.3 577

s 2.4 12,9 .8 4.5  .112

3 6% 9.7 50.8 101.3 166.8 618

s 1.9 6.8 1.0 23,7 088

51 . 6% 10,4 51,8 101,0 179.2 .583

» s 2.0 8.9 1.7 33.1 .129

53 6 % 8.0 47.3 99.8 200.5 <500

s .6 7.0 3.2 14,3 - .096

Dorsets 30 % 9.6 5141 101.0 180.9 «573
_ s 2,0 1041 1.8 28.5 2102

- A1l lambs 60 X 9-6 5200 10193 16807 0618
S 109 994 2.? 19.6 0103
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TABLE III

MEANS AND STANDARD DEVIATIONS FOR SOME LIVE LAMB CHARACTERISTICS
BY BREED AND SIRE FOR 1964

Sire Birth  Adj. 70 Finished Days of Wt./Day

and Weight Day Wt. Weight Age at of Age
Breed N (lbs.)  (1bs.) . (lbs.) Slaughter (lbs.)
u 8% 9.3 55,2 1041 148, 4 713
. s 2.4 10,1 4,1 17,6 .099
48 8 % 8.4 51,1 102.4 157.6 .658
s 1.6 9.1 1.2 16.9 .091
Hampshires 16 X 8.9 53,2 103.2 153,0 . 685
' s 2.0 9.6 3.1 173 . 096
7 8 % 8.9 5542 104,2 149,2 722
s 2.0 9.4 2.9 21.8 .115
8 8 % 9,0 55,8 104.6 144,0 745
, s 2.0 11.2 3.6 22,7 <135
Suffolks 16 X 9.0 55,5 1044 146.6 .733
‘ ' s 1.9 10.0 © 3,2 21,7 121
1 9% 8.0  &4.8 102.3 154.0 677
s 2.4 8.4 .9 21,3 . 101
2 8% 9.3 5745 1044 145, 6 731
s 1.9 11.5 2.0 21.5 .112
3 8 X 9.3 56,8 10hk  thh 725
s 9 5.0 2.6 9.0 .OU5
4 6% 9.0 50.8 103. - 165.,2 . 641
s 1.9 1.9 1.5 23,1 .103
Dorsets 31 % 8.9 55,2 103,7 151.5 . 696
8 109 9.2 2.0 20.0 0096
A1l lambs - 63 % 8.9 54,8 103.8 150,7 .703
1.9 9ol 2.7 19.6 .103
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The depth of fat over the second sacral vértébra was estimated by
probing directly over the dorsal vertebral process,.approximately three
inches anterior to the base of the tail. This probing was done with a
steel swine backfat probe.

Hydrostatic weighing, as described by Rathbun and Pace (1945), was
used to determine the specific gravity of the carcasses. The chilled
ecarcass weight was obtained to the nearest five hundredths of a pound.
The weights in air and water were taken as precisely as possible, observ-
:ing the necessary precautions outlined by Rathbun and Pace (1943),
Whiteman et al. (1953) and Bray (1963). The tank and water used to
weigh the submerged carcasses were maintained at the same temperature
as the carcasses, i:é.'34 to 38 degrees Fahrenheit. Weights in water
were determined in grams and the air weights were converted to graus.

The following formula was used to calculate the specific gravity of the

. carcasses:

specific gravity = weight of carzzighznoii;afcizggig 2;rcarcass in water
One additional precaution was taken prior to weighiné the carcass in
water to insure a minimum amount of trapped air inside the carcasses.
The muscular periphery of the diaphragm was cut loose from its attach-
ment except at the most dorsal and most ventral attachments.

The carcasses were allowed to dry for 20 minutes after being sub-
merged in the water. A slight knife cut (scoring) was made on both
sides from the point of the patella to the junction of the humerus and
radius. This scoring facilitatéd the removal of the flank, breast and
shank at a later time. The carcasses were divided into fore- and hind-

saddles between the 12th and 13th ribs by making a cut perpendicular to-
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the line of the back and therefore: aér,oss»th_e~:=ventrél,ti-p(sx;ofgi the 11th

and 12th ribs. The specific gravities of=thepfore-ﬁandfhindsaddles=were
determined in the same manner as described:for the.whole,carcasses. The
saddles were allowed to dry for 20 minutes after being weighed in‘watera

The flanks were removed from the hindsaddle by a cut whiéh-started
in:the crotch and proceeded out to‘and along-fhe spored»line ﬁreviously
mentioned: All kidney and pelvic fat was removed. The weight of the
kidney fat included: the weight of the kidneys; The leg was removed
fibh-thefloinibetween the second and third'sacral.vertebrae with the v *
dutabeing»made.perpendicular to the line of the back. The: shanks were
removed- from the legs by sawing through the thickest part of the tibia-
ﬁetataréal joint. .

The breast:and shank were cut from the foresaddle along the scored
Iines. Separation of the shank from the~5reast\was at the natural seam.
The rack and shoulder were éeparated.byfeutting betiween th§>5th and 6th
Fibs and perpendicular to the Iine of tha-baék.v rhiS'procgdure yielded
a seven rib rack. The neck was removeé from the shoulder by making af
cut along a line which was & continuation of the line of the backe

The pesterior surfaces of the shoulder, raqg_and’loin ﬁere'photo_
graphed and traced onto trapsparent agétate paper. On.the traeings
each arga was designated as either fat, lean or bohe.’ The tracings of

the 12th rib sections were used to determine the area of the ;@ngissimgs

dorsi muscle and fat cover over the longissimus dorsi. The fat measure-
ment was the averagevoflthree measurements taken on éach side of the
vertybra according to the method described by Kemp.(1961). " The area
of ﬁhe longissimus dorsi was measured by using a compensating polar

Planimeter and averaging the values obtained for the left and right

sides of the ‘carcasses.
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The weights in air and the Weights in water 6f‘ﬁhé'foui“major'nn;
trimmed wholesale cuts (shouider,-rack, loin and lég) were taken for
the detérmihation of specific gravity. After welghing the cuts.in water
they were allowed to dry for 20 minutes.

The subcutaneous fat was trimmed from the shoulder, .rack, loin
and leg and the weighf of the fat from'each cut was recorded as fat
trim. Following the removal of the fat, thé four .major wholésale -cuts
were boned completely with great caré being exerciSéd to insure the
removal of all the lean from the bones. The percent trimmed wholésale
cﬁts wes on the basis of carcass welght. No attempt was made to separw
ate lean from fat. The boneless portion was designated as the edible
portion. The wéight of the bone removed from each‘cut was reécorded.

In 1963 the weight of only'tbe‘ri@ht.foré‘génﬂon Bone (metacar
pal) was recorded to the nearest gram. In 1964 both right and left
fore cannons were weighed as were the rear cannons (metatarsals).

The neck, fore shank, breast and flank were boned completely. The
bones from the entire carcaés were weighed and the weight was recorded.
| The edible portion and the fat trim were mixed together in preparation
for,griﬁding. The kidney and pelvic fat were not returned'to the edible
portion. The boneless portion of the lamb carcass‘was ground and sampled
for chemical analysis following the procedure of Munson et al. (1965).
Duplicate determinations were made on two composite samples from each
lamb carcass. The composite samples consisted of four random, 50 gram
"grab" samples. Chemical analysis was done as prescribed by A.0.A.C.
(1955) to include percent moisture and ether extract.

The composition of the carcass was determined from -the percent

ether extract and percent separabie bone. The lean portion was
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calculated by difference. The percent moisture was determined as a
check on the determination of percent ether extract. The correlation

between percent ether extract and percent meisture was -.82.
Statistical Analysis

The regression portion of the analysis was accomplished by using
stepwise multiple linear regression as 6utlined by Stevens (1962).
This stepwise procedure entefed one variable at a time into the re-
gression equation starting with the variable.whieh had the largest
potential variance reduetion}' The potential variance reduction of
all remaining variables was next considered and the variable selected
that reduced the variance the most in a single iteration. The sta-
tistical significance of the reduction was calculated from the fol-

lowing:

i

Vi = riy ¢ ryifrig

- Vi o §/(1-R2.Vy)

oo
E:

where:
¢ = degrees of freedom of the ilh variable,

= gorrelation between the ith ¥ and Y,

L¥]
o g
N
i i

proportionate reduction due to fitting all previcus varisbles.

The corrslation matrix of all X3 with Y and the Xy's with the Xj's
was then updated to show the effect of considering one of the X5 variables.
Simple (zero-order partials) correlations became lst-order partial corre-
lations; i.e. the indirect effect of th¢ X entered in the equation Waé

removed from all other partial correlations with respect to Yo The meth-

od did not guasrantee that the total explained varlance attained for a
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particular subset of the independent variables was the largest attaine
able for any subset of the same size. |

Initially all 64 measurements taken on the éé?casses were inves-
tigated by a preliminary simple correlatioﬁ analysis. The purpose of
this analysis was to reduce the number of trailts to those that would
measure carcass composition most effectiVe;y. Table IV shows the overw
all meéns and standard deviations of the 23 independent variables stud-
ieds The overall simple correlations of the four dependent variables
(peréent carcass fat, lean and bone and percent trimmed wholesale cuts)
with the 23 independent variables are also shown in Table IV, The means
of the carcass traits by breéd and year are’given in the appendix.

The stepwise multiple regression procedure was calculated at three
stages for each dependent variable using carcass measurements available
at each stage in the cutting of the carcass. The first stage utilized
the measurements taken prior to cutting the carcass. Measurements used
were slaughter weight, carcass weight, dressing percent, carcass speci-
fiec gravity, loin probe and right fore canncn weight. The second stage
had those additional measurements added that could be obtained after the
carcass was cut into fore- and hindsaddles. Foresaddle specific gravity,
hindsaddle specific gravity, fat cover over the 12th rib, thickest 12th

rib fat and longissimus dorsi area were therefore added to the stepwise

prediction procedure. Finally all 23 measurements shown in Table IV
were entered into the stepwise regression procedure. The multiple re-
gression equations were calculated both within and across years but not

within breed or sire.



INDEPENDENT VARIABLES

TABLE IV

OVERALL MEANS AND STANDARD DEVIATiONS OF INDEPENDENT VARIABLES AND THE
CORRELATIONS OF THE DEPENDENT VARIABLES WITH THE
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Correlations with Percent

Mean Std..Dev. Fat Bone ean TWSC
Slaughter wt. (1b.) 90.8 3,24 A4 07 20 .20
Carcass wt. (15.) 51.4 2.80 55 =.H2 52,29
Dressing percent (%) 56.6 2.32 W60 =062 o551 55
Carcass sp. gr. 1.0403 ;0063 - 62 . 54 057 017
Foresaddle sp. gr. 1.0443 .0081 .37 .33 033 .15
Hindsaddle sp. gre. - 1.0368 .0066 .73 .6f .67 .16
Rack sp. gr. 1,03 L0078 -u70 L6k .63 .17
Loin sp. gr. 140241 L0074  L.70 .57 . 66 .08
Log sp. gr. 1.0606 0046 .32 e 32 .28 .20
Untr. loin wke (1b.) 9.40 .88 B 2u56  =.58 .18
Untr. leg whe (1b.) 12.85 62 -3 .33 .30 W5
Rack fat tr. wt. (1b.) 1.49 «31 Th =062 268 =s15
Loin fat tr. wt. (1b.) 2.56 .52 081  web8 =75 .18
Rt fore cannon wt. (gm.) 58.5 | 547 -27 « 5k o1k .03
Tr. leg wte (1b.) 11.30 .66 -55 .51 .50 .53
Edible leg wt. (1b.) 9.47 o 54 »-.47 « 37 A6 059
Leg bone wt. (1v.) 1.86 .18 =53 073 .38 015
Kidney knob wt. (1b.) 2.08 .63 070 —u60 =065 < .03
12th rib fat (in.) .25 .08 +58 =53 <53 =.18
Thickest 12th rib fat(in.) 75 .18, Ml =39 w07
5th rib fat (in.) .67 .13 51 =e52 ol .07
L. D. area (sqe in.) 2.32 025 -10 -.06 .15 M1
Loin probe (in.) .72 017 - .60 =.52 -e12

=055
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Paternal half-sib analyses were used to obtain &stimates of the
heritabilities and genetic, ehvironmeﬁtai and phenotypic correlations.

The following mathematical model was used for all traits in this study:

Wigkl = » + s * g1y ¥ 845k * e15k1

-where:
Wys1 = an observed phenotypic value for the 1¥B lamb sired by the
xth sire of the jth<breed in the ith year,
L= the effect common to all lambs,
y; = the effect common to all lambs of the 1%} year,
€14 = the effeot common to all lambs of the i'M year in the j'h
' bree¢, |
Siik = the effect_gpmmon to all lambs of the ith year, in the jth

breed by the k™ sire,

eijkl = the effect unique to each lamb.

The method of anaiysislof variance with unequal subclasses, as out-
lined by Steel and Torrie (1960), was utilized to obtain the mean squares.
Mean Squares for the sum of two varisbles were computed following the
- method described by Kempthorne (1957). The components of variance and
covariance were calculated by equating the expected mean squares te the
estimated mean squares.

The expectation of the mean squares shown in Table V are:

E(By) = cﬁx + kc%x

E(Wy) = O%x

E(B,) = 05 + ko3
y Wy by



TABLE V
ANALYSTS OF VARIANCE

Mean Squares

Source d.f. X Y X+Y
Sires/groups S=g? By By B(xt+y)
Within sires Nes Wy Wy W(xty)

&s = number of sires.

number of groups.
the total number of observations.

o
o #

assuming:
gires are a random sample of a population of sires,
cov (%535, V41 3050) m‘E’\bj,;by., cov (e*4 511, eyi'j'k'1'>'ﬂ1}ﬁkwy
if and only if 4%1', 3=j' and k=k', otherwise the éOVariances
are equal to zero.
where:
Sxijk is the sire effect of trait x measured on thelprogeny of the

k™ sire of the jth breed in the 1 year,

exijkl is the individual effect associated with the 1th lamb by

the k™ sire of the i breed in the i™® year.
2 o 1/ngs o 1/ny,
TR ;-15[ . 'i;li

5 -8
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and

?
i

1. = number in the ith group,

= number in the iR group by the jth sire,

o
e
e

!

0%, 1s an estimate of 1/k (genetic variance in X),

42, is an estimate of 3/4 (genetic variance in X) plus all the

environmental variance in X,

G‘b b is an estimate of 1/4 (genetic covariance between X and Yo

G‘WXWY is an estimate of 3/4 (genetic covariance between X and Y)
plus the environmental covariance between X and Y,

therefore:

genetic variance (%2 ) = 4 |Bx = Wy
8y =

environmental variance (82 ) = W, - 3 (Bx -~ Wx)
x ———p—

phenetypic variance (82 ) = 62 + %2
Px 8x ex

These same principles when applied to the analysis of variance for

the sum of two variables yields the covariances.

genetic covariance (G%Xéy) = 2 [B(x+y) ; W(x+y) < By - B%}

environmental covariance (Be o ) =
Xy

1/2 [w(xq,y) S wy] - 3/2 [B(x-t'y) ;w(x‘ry) - By - By:}

4 ) ) -
phenotypic covariance (gpxpy) «'@gxgy *ngey

Heritability was estimated by using the following equation:

AD.
p



27

This method of calculating heritability had several limitations
which are outlined by Lush '(1949) and A.S.A.P. (1960). Since of was
estimated by bcﬁ all sampling errors and failﬁré to remove environmental
effects were multiplied by four. In addition, the‘accuracy 6f.the heri-
tability estimates calculated in this manner depends to a great extent
on the number of degrees of freedom available for estimating differences
between sifes. The method ocutlined by A4.S.4.P. (1960) was used to obtain
estimates of the standard errors (s;2) of the heritability estimates.

The genetic, envirommental and phenotypic correlations were esti-

mated from the following equations:

0' .
r = ‘_gxgy;.
5 ) )

gx" " 8y
| x E
r = X
exey (0_

d
r, . =__ PPy

pxpy 7 2 S\
i) ()

This method of estimating these correlation coefficients was first shown
by Hazel et al. (1943).




RESULTS AND DISCUSSION
Prediction of Carcass Composition

If relatively simple and inexpensive carcass measurements could
be used to predict carcass composition, the lamb producer could measure
more lambs and thereby intensify his selection program. In this study
the compesition was predicted utilizing measurements available at three
different stages in the cutting of the carcass. First, as the carcass
hung from the rail; second, after the carcass was cut into fore- and
hindsaddles;: and third, after the carcaés was cut into boneless wholew
sale cuts.

The ultimate goal in the study of carcass composition is knowledge
of the amounts of fat, lean and bons in esach carcass. Since complete
physical sepération or chemical analysis of the whole carcass inite fat,
lean and bone is expensive and time consuming, it is desirable to de-
termine carcass cémposiﬁi@n using easy to obtain measurements. A re-

“view of the literature revealed that specific gravity and the components
of the wholesale cﬁts have been good indicators of carcass composition
(Field et al., 1963a; Barton and Kirton, 1958b; and Pdlsson, 1939).

The best indicators of the carcass composition in these data were speci-

fic gravity, loin probe and weight of the fat trim from the loin.

28
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Phenotypic Correlations Between Carcass Traits

Intra-year, type of rearing and face color simple correlations
were obtained between various carcass measurements and are shown in
Table VI. Carcass grade was negatively related to carcass weight (-.35),
dressing percent (-.28), loin probe (-.22) and fifth rib fat (-.26).
These associations indicated that higher grading carcasses were heavier,
higher dressing carcasses with large amounts of loin and fifth rib fat.
Specific gravity of the carcass and hindsaddle were found to be nega-
tively associated with measures of carcass fat.

The intra-year, type of rearing and face color simple correlations
between the dependent variables and carcass measurements are found in
Table VII. All correlations between specific gravities and carcass com-
position were highly significant (P<.01). Carcass, hindsaddle and rack
specific grgvities were the most highly associated with carcass compon-
ents. The correlations between hindsaddle specific gravity and carcass
fat,.lean and bone were =.70, 0.69.and 0,60, respectively. Weight of
the fat trimmed from the loin was the best single indicator of total
carcass fat (r = 0.75).

The correlation between leg bone weight and carcass bone was 0,69,
while the correlation between the weight of the right fore cannon beone
and carcass bone was 0.58. In 1964 the weight of all four canh@ns was
recorded and the correlation between total cannon bone and total carcass
bone was 0.81. The lean content of the carcass was found to be highly
correlated to hindsaddle specific gravity (0.69) and féﬁ trim from the
loin (~.69).



TABLE VI

INTRA-YEAR, TYPE OF REARING AND FACE COLOR SIMPLE
CORRELATIONS BETWEEN VARIOUS CARCASS TRAITS

A3 X X6 %14

X3 X X7 X1 X9 X3 Koy Xz
Carcass wto (%) .75 =22 -2 .50 W45 .07 W11 .38 .29 .35 W46 .35
Dressing % (X3) “e35 B0 J24 .50 -.20 .18  L48 .38 .35 .41 .28
Carcass sp. gr.  (X) 85 .23 -5 31 439 «u55  =ul2  —u31 —u23 .05
Hind sp. gr. (Xg) ¢30 =055 «29 U7 =058 =eH8 w035 .23 .08
Untr. leg wte (X1) 222 M1 .67 =a17  —u13 =009 .00 ~.10
Loin fat trim (%13) =32 a2 039 62 .55 W54 .12
Right camnon wt. (X)) 53 . =e18 220 17 —u2h W11
Leg bone wt. (X4) —32 -3 20 -6 16
Kidney knob wt.  (Xyg) 34 W33 W13 <09
12th rib fat (X19) 3 3k 13
loin probe (x235 M7 .22
5th rib fat (%p1) -.26
Carcass grade (%),)

r>.18; significance at P< .05 (d.f.
r>.24; significance at P¢ .01 (d.f.

114),
114),

# 8

o¢
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TABLE VII

INTRA-YEAR, TYPE OF REARING AND FACE COLOR SIMPLE CORRELATIONS BETWEEN
DEPENDENT VARIABLES AND VARIOUS CARCASS TRAITS

.- f%fcent
Percent Percent Percent Trimmad
Carcass Carcass Carcass Wholedale

Fat Lean Bone Cuts
Slaughter weight ' (X1) 0.36 ~e 30 - 48 0.06
Carcass weight (%) 0.32 -.32 e 37 0.43
Dressing‘percent (XB) 0.40 -.38 o 57 0.63
Carcass sp. gre (%) - 62 0.61 0.54 0.19
Fore sp. gr. (XS) -.k2 0.41 0.37 0.16
Hind sp. gr. (Xg) - =.70 0.69 0. 60 0.19
~ Rack sp. gr. (X7) -.70 - 0.64 0.63 0.21
Loin sp. gr. (%g) -~ 66 0. 61 0.54 0.10
Leg spe gre (xg) -.48 0.42 0.39 0.25
Untr loin weight (X0) 048 k2 a51 0,26
Untr. leg weight (X11) =36 0,31 0.29  0.48
Rack fat trim | (%45) 0,64 =59 =54 =15
Loin fat trim (x13) 0.75 - 69 - 63 s 21
Right cannon weight (X14) -e37 0.24 0.58 0,04
Trimmed leg weight (X15) =058 0.52 0.48 0. 56
‘Edible leg weight (X14) - 5k 0.49 0.36 0.62
Leg bone weight (X17) - 48 0.37 0.69 0.18
Kidney knob Weight (X18) 0.48 «a 56 =e 55 wo 01
Fat thickness over 12th rib (X19) 0.59 ~e55 o lt6 <16
Thickest 12th rib fat (Xp0) 0.47 -3 =38 ~e09
Loin eye area (X21) e 35 0.37 0.03 0.46
Loin probe (X20) 0. 51 -o49 -e39 wall
Thickest 5th rib fat (X35) 0. 44 -e39 ~oh7 -.03
r>.18; significance at P €.05 (d.f. = 114),
> .24; significance at P ¢.01 (d.f. = 114).
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Prediction Equations of Carcass Composition

The regression equations for percent fat and lean were first cal-
culated across years, breeds and sires and then within years but ignor-
ing breeds and sires. Comparable results were ébtained with the twe
procedures. Results from the across years, breeds and sires analysis
are discussed in this thesis and the within year fipdings are given
in parenthesis. For example, the correlation coefficient between car-
cass specific gravity and percent carcass fat was -.62 (-.67); that is,
the correlation calculated across years was -.62 and the same relation-
ship calculated on a pooled within year basis was -.67. When the with-
in year results differ appreciably from the across year results, they
are discussed in the text. Since the percent carcass bone was similar
in both‘years prediction of bone was done only across years, breeds

and sires.

Intact Carcass Prediction Equations

Prediction equations were calculated using these variables which
were most highly associated with carcass composition. Initally only
those carcass measurements were used which could be obtained from the
carcass as it hung from the rail. The only cutting of the carcass was
a small cut over the second sacral vertebra for the loin probe and a
cut to remove the right fore canncne Regression equations for the pre-
diction of carcass fat, lean and bone as it hung from the rail are shown
in Tables VIII, IX, X, XI and XII.

In the first regression equation percent carcass fat was regressed

on carcass specific gravity. The equation implies that the lower the



TABLE VIII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT

CALCULATED ACROSS YEARS FROM MEASUREMENTS OBTAINED

AS THE CARCASS HUNG FROM THE RAIL

Standard

No. Estimating Equations? R? sy g‘iﬁaﬁ
1. T = 46,161 - 043X, .38 4,35 342
2. T =9.166 - 036X, + 667X, .55 . 4e35 2.91
3. T = 10,436 - 030K, + 489K, + 7.742%y, .62 435 2,69
he T=12.609 - 027X, + 576X, + 6.810X,, ~ 127X, 6l L.35 2.62
2 T= percégt-carcass'fat.

X, = 10000 (carcass specific gravity - 1.0000),

X = cold carcass weight, 1b. |

Xé3 = loin probe, in.

X4y = right fore cannon weight, gme

49



TABLE IX

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT
.. ON A WITHIN YEAR BASIS FROM MEASUREMENTS OBTAINED AS THE
CARCASS HUNG FROM THE RAIL

Standard

Error of

No. Estimating Equations® R? sy Estimate

”~~

1e I= 45.830 - QOLI’ZXL" a“’L" 4.02 3.03
2. §?=f18a185 - .037X4 + .499X2 + 50 L,02 2.84
3. i?==19.932 - .032X4 + .316X2 + 7.812X23 « 59 4402 2,57
e ¥ = 24,006 - 028, + .384X, + 6.760Ky5 ~ + 144K, .62 4,02 2.48

-~
2 Y = percent carcass fat.

X, = 10000 (carcass specific gravity - 1.0000).
X, = cold carcass weight, lb.
X23 = loin probe, in.

X4y = right fore cannon weight, gm.

€



TABLE X

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN
~ CALCULATED ACROSS YEARS FROM MEASUREMENTS OBTAINED
AS THE CARCASS HUNG FROM THE RAIL

Standard

' 2 Error of

No. Estimating Equations® R sy Estimate

P

1. T = 42,013 + ,031X, .32 3,50 2.89
2, T'=70.389 + 026X, - 512X, 48 3,50 2. 54
3. T= 69.472 + .022%, - 383K, - 5. 586X, .53 3.50 2,41
kT = 69.287 + .022%), - 2391, - 5.507X,5 + 011Xy, 54 3.50 2,42

a’\
Y = percent carcass lean.

X, = 10000 (carcass specific gravity - 1.0000).
- X = cold carcass weight, 1b,

H

X514 loin probe, in.

X4y = right fore cannon weight, gm.
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TABLE XI

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN
ON A WITHIN YEAR BASIS FRCM MEASUREMENTS OBTAINED

AS THE CARCASS HUNG FROM THE RAIL

Standard
Error of
No. Estimating Equations® R2 Sy Estimate
1. ¥ = 42,210 + 031X, .37 3.20 2,54
2, T = 59.960 + .028X;, - .322X, A2 3.20 2,44
3. ¥ = 58,825 + 024X, - 189X, - 5.654%p5 .48 3.20 2,31
~ ) .
b Y= 58,173 + .023K) = .202Xy - 5.454%yq + 027Xy, A48 3.20 2.31
A
& Y = percent carcass lean.
X, = 10000 (carcass specific gravity - 1.0000).
X5 = cold carcass weight, 1lb..

X23 = loin probe, in.

X = fight fore camnon weight, gm.

9



TABLE XII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT

CARCASS BONE FROM MFASUREMENTS OBTAINED

AS THE CARCASS: HUNG FROM THE RAIL

Standard

5 Error of

No. Estimating Equations® R sy Estimate
197 (Y\: 363900 - Q363X3 338 1.36 1908
2. ¥ = 28,266 - 321X, + 107Xy, .58 1.36 0.89
3, Y = 26,588 - 12585 + L100X), - 2.024%ps .63 1.36 0.84
b T=23.671 - 0230X3 + ,089%yy - 1.700X55 + 004X, .65 1,36 0.81

7~
& Y = percent carcass bone.

X3 = dressing percent.

Xqy =

right fore cannon weight, gm.

X23 = loin probe, in.

Xh’x

10000 (carcass specific gravity - 1.0000),

LE
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carcass specific gravity the higher the fat content of the carcass.
Since a stepwise multiple regression technique was employed, one vari-
able at a time was added to the equation. The second equation in Table
VIII includes.the variable of those remaining which accounts for the
most variation in percent carcass fat after the effect of carcass spe-
cific gravity has been removed. This equation, which has for indepen-
dent variables carcass specific gravity>and the loin probe, accounts
for 17 (14) percent more of the variation in percent carcass fat than
equation 1, | |

The addition of cold carcass wéighﬁ and weight of the right fore
camnon increased only slightly the accuracy of the prediction. The
multiple correlation coefficient (R) was calculated as 0.80 (0.79) when
carcass specific gravity, loin probe, cql& carcass weight and right
fore cammon weight were correlated to percant carcass fat.

The prediction of percent lean on a carcass basis is shown in Table
X. Of the measurements obtained from the carcass as it hung from the
rail, carcass specific gravity was the most highly associated with carw
cass lean. The standard error of estimate for the regression of perceht
lean on carcass specific gravity was 2.89 (2.54) percent and the cor-
relation was 0,56 (0.60). This agrees quite closely with the correlation
reported by Field et al. (1963a) of 0.47 between carcass specific gra-
vity and percent carcass lean. The next two independent variables en-
tered into the equation were cold carcass weight and loin preobe, respec=
tively. These three independent variables accounted for 53 (48) percent
of the variation:in percent carcass lean., It should be noted that those
variables important in the prediction of fat were also important in the

prediction of lean. The amount of Vvariability accounted for in percent
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carcass fat by carcass specific gravity, carcass weight and loin probe
was about the same as the variability accounted for in percent lean by
the same three variables. The multiple correlation coefficients of lean
and fat with carcass specific gravity, carcass weight and loin probe
were 0.73 (0.69) and 0.79 (0.77), respectively.

Dressing percent was the best single predictor of carcass percent
bone of the easily obtainable measurements studied. Dressing percent
accounted for 38 percent of the wvariation in carcass bone. The addi-
tion of the right fore cannon weight to the equation further increased
the amount of variation accounted for to 58 percent.

When carcass specific gravity, loin probe, weight of the right
fore_cannén and dressing percent were included in the regression equa.-
tion the standard error of estimate was 0.81 percent. The equation
implies that when all independsnt variables were held constant except
dressing percent, the higher dressing lambs had less bone. Similarly,
lambs with lighter right fore cannons produced carcasses with less total
bone. Identical resasoning may be applied to the other partial regres-
sion coefficients.

The weight of all four caunnon bones was obtained for the 1964 lamb
carcasses. The correlation between the weight of all four cannons and
percent carcass bone was 0,81. The weight of the four cannons account-
ed for 66 percent of the variation in carcass bone and the regression

equation was as follows:
T= 5,40 + ,032 (weight of four camnons, gm.)

This regression equation has a standard error of estimate of 0.72 per-
cent. Pdlsson (1939) reported that the weight of all four camnons ac-

counted for 92 percent of the variation in total carcass bone.
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Eighty percent of the variation in carcass bone was accounted for
when the dressing percent and the weight of all four cannons were used

in the following equation:
T = 28,95 + .025 (wte of four cannons,'gm.) ~ +37 (dressing percent)

This equation is based on data from the 1964 lamb carcasses and has a

standard error of estimate of 0.50 percent.

Fore~ and Hindsaddle Prediction Equations

The cutting of the carcasses iﬁto fore- and hindsaddleé added five
additional measurements for consideration in the stepwise multiple re-
. gression procedure. The added measurements were fore- and hindsaddle
specific.gravity, fat cover over the 12th rib, thickest 12th rib fat and

area of the longissimus dorsi. Hindsaddle specific gravity and fat cever

over the 12th rib were the only measurements that contributed appreciably
to the reduction in variance of the dependent variables.

The predictions of percent fat in the carcass by various combina-
tions of fore- and hindsaddle measurements are shown in Table XIII,
Equation 1 indicates that hindsaddle specific gravity explained 53 (57)
percent of the variation in carcass fat. This was 15 (13) percent more
of the variation in carcass fat content than‘was explained by carcass
specific gravity (equation 1, Table VIII). A comparison of equations
1 and 2 indicates that loin prebe explained 12 (4) percent more of the
va:iation in carcass faﬁ. The addition of the cold carcass weight and
kidney fat weight further reduced the variétion of carcass fat, 4 (5)

and 2 (3) percent, respectively.



TABLE XIII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT

CALCULATED ACROSS YEARS FROM MEASUREMENTS OBTAINED ON

THE FORE~ AND HINDSADDLES

Standard
Error of
No. Estimating Equations® R2 Sy Estimate
al
Te Y = 46,513 - 048X .53 he35 2+99
2. T = 14.395 - 041Xy + 575X, .65 435 2.57
30 T= 14829 - 2035Xg + X, + 6.313%p4 .69 35 241
)
No X = 12,404 ~ L031Xg + JH22Xy + 5.086Xy5 + 10.659Xg .71 o35 2.32
)
- & Y = percent carcass fat.
Xg = 10000 (hindsaddle specific gravity - 1.0000).
X2 = cold c;é.rcass weight, 1lb.
X3 = loin probe, in.

.X18 = kidney fat weight, 1b.

U



TABLE XIV

MULTTPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT

'ON 4 WITHIN YEAR BASIS FROM MEASUREMENTS OBTAINED ON

THE FORE~ AND HINDSADDLES

Standard
Error of
No. Estimating Equations® R2 sy Estimate
P
1. Y = 45,808 - ,0U6Xg 57 4,02 2.85
N ,
2. Y = 235000 - .0“2){6 + al"l’1 5x2 161 4.02 2.72
30 T = 23.670 - L037Xg + .275%, + 6,391y, .66 4,02 2. 54
ho Y% 230230 - J031Xg + JAPMKp + 5.845%;54 + 1.362%g .69 4,02 2,42
VaN

2 Y = percent carcass fat.

Xg = 10000 (hindsaddle specific gravity - 1.0000).
X2 = cold cércass weight, 1b. |
XQB = loin probe, in.

X18 = kidney fat weight, lb.

eh



TABLE XV

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN
. CALCULATED ACROSS YEARS FROM MEASUREMENTS OBTAINED ON
THE FORE~ AND HINDSADDLES

Standard
Error of
Nos Estimating Equatiens® ’ R® Sy Estimate
~ -
fo Y= W1.611 + 0363, | L6 3.50 2.60
/'\ .
2. ¥ = 66,287 + 030X, - JH42X, .57 3.50 2.32
”~\
3¢ Y= 65.979 + 2027%; = o 7K, - 44774 .61 3,50 2,23
o~ )
Bo X = 67.564 + .023Xg - 334X, - 3.676%p5 - 6.965X1g B 3.50 220
P
& Y = percent carcass lean.
Xg = 10000 (hindsaddle specific gravity - 1.0000).
X5 = cold carcass weight, 1lb.
X23 = loin probe, in.
Ljg = fat cover over 12th rib, in.

&



TABLE XVI

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN

ON A WITHIN YEAR BASIS FROM MEASUREMENTS OBTAINED

ON THE FORE- AND HINDSADDLES

Standard
Error of
Noo Estimating Equations® RZ Sy Estimate
A a 3 ‘
i L] Y = ‘l;vf‘?.,n ;;26 '+' ° OBLI“Xé’ . 149 30 20 2. 29
Ve
2:: Y = 56; 35&' + 00345 X6 = .25’71{2 052 3. 20 2. 22
N
3o Y = 55,878 + .028%y - 157K, - @.SSSXZB .56 3.20 2012
S .
' L"o Y = 56. 8?8 + ° 025X6 = © 1 ?8X’Z == 30 614‘9)(23 = ?n 92“’)(1 9 ° 58 3'9 20 2. 0?

®

= Percent carcass lean.

Xg = 10000 {hindsaddle specific gravity - 1900Q0).
X, = celd carcass weight, lb.

XQB = loin probe, in.

X9 = fat cover over 12th rib, in.

Ll



TABLE XVII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT
CARCASS BONE FROM MEASUREMENTS OBTAINED ON

THE FORE- AND HINDSADDLES

Standard

‘ ‘ 5 Error of
Noo Estimating Bquations® R s¢ Estimate

P "l
le ¥ = 36,900 = »363%5 .38 1.36 1.08

o " . e
20 Y == 280&«66 = o_,)ﬁquB + od@(”XA‘h 058 1036 089
Zo T = 22,583 - J2MMEy + L090X,, + .006Xg .64 1.36 .82
5y A - PR
ho Y = 22,227 = o210X5 + ,088Xy, + .005% - 1511%,, .67 1,36 .79

VS
a_ Y = percent carcass bons

X3 = dressing percent.
Ly, = right fore cannon welght, gm.
Xg = 10000 (hindsaddle spseific gravity - 1.0000).

X23 = Join probe, in.

%
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The four equations in Table XV estimate percent lean in the carcass.
Through the use of the three independent variables, hindsaddle specific
gravity, cold carcass weight and lein probe, 61 (56) percent of the var
iation in carcass lean was explained. The addition of 12th rib fat to
the equation (equation 4) did not contribute any further to the reduc-
tion of the variance in carcass lean. The equation (equation 4, Table
XVI) calculated within years accounted for two percent more of the var-
iation in carcass lean.

From these regression equations it appears that hindsaddle specific
gravity was a betiter predicter of carcass fat and lean than carcass
specific gravity. Hindsaddle specific gravity accounted for 53 (57)
and 46 (49) percent, respectively, of the variatioh in carcass fat and
lean while carcass specific gravity accounted for only 38 (44) and 32
(37) percent of the respective variation. This might be explained on
the basis of maturity. Pdlsson {1939) pointed out that the loin region
was one of the latest maturing areas of the carcass and therefore one
of the last places fatl was deposited. If this is so then the relative
differences in the amount of hindsaddle fat should be greater than rela-
tive differences in total carcass fat. The hindsaddle was a good indi-
cator of total carcass lsan possibly bescause of the large amounts of
lean tissue in the leg. Stanley (1963) found the weight of the leg
to be an excsllent indicator of total carcass lean.

The regression of percent carcass bone on various Carcass measire=
ments obtained on the fore- and hindsaddles are presented in Table XVII,
Dressing percent was found to be the best single predictor of carcass
bone as shown in equation 1. This indicated that none of the additional

neasurements {rom the fore- and hindsaddles were any better as predictors
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of carcass bone than those measurements on the intact carcasses. Egua-
tion 2 shows that when two independent variables were considered 1o new
information was cobtained from the fore- and hindsaddles as compared to
the whole carcass. The standard error of estimate was 0.89 percent for
the equation utilizing dressing percent and right fore cammon weight.
When hindsaddle specific gravity was included the standard error of
estimate was reduced to 0.82 percent.

Generally the inclusion of more than two independent variables
did not substantlslly reduce the standard error of estimates for the
prediction of either fat, lean or bone. When two independent variables
were used to predict percent carcass fat, lean and bone from measure-
ments obtained on the half carcasses, the standard errors of estimate
were 2,97 (2.72), 2.32 (2.22) and 0,89 psrcent, respectively. These
regression equations accounted for 65 (61), 57 (52) and 58 percent of

the variation in percent fat, lean and bone, respectively.

Prediction EBonations from ALL Mezsurements

The predictions of percent carcass fat, lean and bone from measurs-

in

ments avallable on the bone-in and boneless wholesale cuts are show

t-

Tables XVITI, XIX, XX, XXI and XXII, respectively. Measuremsnis thsat

were avallable for consideration from the individual major wholesals

cuts were specific gravity, fabt trim weight, trimmed weight, benelsss

weight and bone welight. Many of these measurements were eliminated from

use in the regrassion study by the preliminary correlation analysis be=
A

cause thelir association with the dependent variables were too low %o bs

of practical imporiance.



TABLE XVIII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT

. CALCULATED ACROSS YEARS FROM ALL MEASUREMENTS OBTAINED

Standard

Error of

Ne. Estimating Equations® R? 5y Estimate
1o T= 11.599 + 6.755X, 5 .66 4,35 2.55
2, T = 25.977 + 4o893X, 5 = +026Xg .76 4,35 2.11
3. T = 20,795 + 4.325X, - 018K + 1.819X,g .80 4,35 1.93
b T= 28,811 + 1a023K,5 - 016X + 1.879K,g - 740X, .81 435 1,89

a

)
Y = percent carcass fat.

X13 = loin fatl trim weight, 1b.
Xg = 10000 (hindsaddle specific gravity - 1.0000).
X;g = kidney fat weight, 1b.

qu = weight of trimmed leg, 1b.

i



TABLE XIX

MULTIFLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS FAT

ON A WITHIN YEAR BASIS FROM ALL MEASUREMENTS OBTAINED

Standard
Error of
Na. Estimating Equations® ‘R? sy Estimate
”\
To ¥ = 12,291 +6J@ﬂg3 .61 4,02 2.51
2. ¥ =28.180 + 4.302%, 4 ~ <028 .75 .02 2.03
3. /Y.\z 22-&’70 + 40089){13 - 0020X6 + 1-596X18 .78 14'-02 1.89
b, T = 14,484 + 3,741X, _ - (018X, + 1.570X,5 + 730X, .79 b,02 1,87

13

N

Y = percent carcass fat.

X13 = loin fat ﬁrim weight, 1b.

Xg = 10000 (hindsaddle specific gravity - 1.0000).

X8

o
&=

#

kidney fat weight, 1b.

weight of trimmed leg, 1b.

64



TABLE XX

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN

.CALCULATED ACROSS YEARS FROM ALL MEASUREMENTS OBTAINED

Standard

2 Error of

Noe. Estimating Equations?® R sy Estimate

)

1e ¥ = 67,593 = 5.031X13 « 57 3.50 2431
2. T'= 56,928 - 365084 + .019Xg .65 3450 2.06
3 1?3160.806 - 3.22#X13-+ .014X6 - 1.362X18 .70 3.50 1.96
4, 1?3 69.589 - 3.020X137+ .016X6 - 1'213X18 - .115X1 73 3. 50 1.94

a

7\ -
Y.

percent carcass lean.

X{3 = loin fat trim weight, 1b.

X

10000 (hindsaddle specific gravity - 1.0000).

X,g = kidney fat weight, 1b.

4

e

slaughter weight, 1b.

05



TABLE XXI

MULTTPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT CARCASS LEAN

. ON A WITHIN YEAR BASIS FRCM ALL MEASUREMENTS OBTAINED

Standard

Error of

No. Estimating Equations? R? Sy Estimate

Ly

1o Y = 66,676 - 4.673X13 250 3,20 2.26
2. T=54.570 - 3,005, + 021X .63 3,20 1.95
30 /Y\z 589157 = 25852X13 + .O16X6 bt 19039X18 065 3.20 1.89
4, €?= 62,620 = 2.803X13 + .O‘i?X6 - 10034X18 - .053X1 .65 3.20 1.89

A\ .
& Y = percent carcass lean.

X13 = loin fat trim weight, 1lb.

>4
o
t

= 10000 (hindsaddle specific gravity - 1.0000).
= kidney fat weight, 1b.

s
o
i

Xq_ﬂ slaughter weight, 1b.

39



TABLE XXII

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT
CARCASS BONE FRCM ALL MEASUREMENTS OBTAINED

Standard

5 Error of

No. Estimating Equations® R sy Estimate

-~ ,

1. Y = 5.968 + 5.602}{17 o 5l 1.36 <9k
2. ¥ = 22.785 + 4o 664, , - 226X, .73 1.36 72
3. T= 21,971 + 4 496X, = 207Ky - 2.455%, .78 1.36 .66
b T = 19.289 + ha14BXyp - 11Xy - 251Ky, - JH61Xyg .81 1,36 .62

P
& Y = percent carcass bone.

X17 = leg bone weight, 1lb.

#

dressing percent.
Xé1 = thickest fat at 5th rib, in.

= kidney fat weight, 1lb,

e
[0+]
i

25
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Equation 1 of Table XVIII predicted percent carcass fat with a
standard error of estimate of 2.55 (2.51) percent. Loin fat trim weight
was the independent variable in the equation and was highly correlated
(r = 0,81) with carcass fat. This equation accounted for 66 (61) per-
cent of the variation in carcass fat. The addition of hindsaddle spe=
cific gravity tc the equation (equation 2) reduced the standard error
of estimate to 2.11 (2.03) percent and increased the multiple correlaticn
to 0.87 (0.87). Equations 3 and 4 contributed little to the reduction
of the standard error of estimate. These equations added kidney fat
weight and weight of trimmed leg, respectively, as independent variables.

The regression equations for the prediction of percent carcass lean
from all carcass measurements studied are shown in Table XX. Loin fat
trim weight was the most highly éorrelated (r = =.75) independent var
iable with carcass lean and was therefore entered intc the stepwise re-
gression first. The regression of carcass lean on loin fat trim weight
had a standard error of estimate of 2.31 (2.26) percent. The addition
of hindsaddle specific gravity to the regression equation incressed the
amount of varlance accounted for in carcass lean from 57 to 65 (50 to
63) percent. The standard error of estimate was reduced from 2.31 to

2,06 (2.26 to 1.95) percent. When kidney knob weight and slaughter weight
were placed in regression equations (equations 3 and 4) only a slight in-
crease in the multiple correlaticn coefficient occurred. It was under=-
standable that slaughter weight did not contribute substantially te the
correlation bescause slaughter weight was held relatively constant.

The equations for predicting percent carcass bone from all carcass
measurements are shown in Table XXII. The weight of the leg bones ac-

counted for 54 percent of the variation in carcass bone. The leg bomes
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consisted of the two femurs, two tibias and the pelvic girdls. These
bones were a large part of the total bone but did not account for as
much of the variation in totél carcass bone as the weight of the four
cannons. These findings are contrary to those of Pdlsson (1939) who re-
ported the correlation between leg bone and total bone as 0.97. This
rather large difference may be due to the number of bones included and
the method of obtaining the:b@meso Pdlsson ineluded only. the femur and
tibia which were removed from the carcass intact while this work also
included a portion of the pelvic girdle. No cuts were made across bons
in Pdlsson's work while in this study the pelviec girdle was cut into two
pleces in order that the weight of the wholesale leg could be measured.
The addition of dressing percent to the equaticn (equatlon 2) increazsed
the multiple correlation coefficient to 0.85. This equation accounted
for 19 percent more of the variation in total carcass bone than squation
1+ The addition of thickest 5th rib fat and kidney knob welght also
increased the magnitude of the multiple correlations to 0.88 and 0.90,

respectively.
Summary of Carcass Composition Prediction Equations

There was an increase in the accuracy of the prediction of percent
carcass fat, lean and bone as more independent varisbles were included
in the equations and as the amount of time and effort necessary to ob-
tain the measurements increased. Those »measurementa available on the
intact carcasses did not predict carcass composition as accurately as
the measurements available after the carcasses were cub into fore- and
hindsaddles. The most accurate prediction of carcass composition was
from the measurements tsken after the carcasses were cut into wholesale

cuts.
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From a practical standpoint certain measurements are of more value
than others. Slaughter weight and dressing percent are dependent on
the amount of shrink the animal was subjected to prior to slaughter.
The shrink of experimental animals can usually be controlled within
rather narrow limits if they are slaughtered in a University abattoir
but not when they are slaughtered commercially. Dressing percent in
lambs is also greatly influenced by the length of fleece and control
over fleece length is not always practical at commercial slaughter fa-
cilities. Measurements that are not influenced by the preslaughter
environment are more relisble because they can be standardized from
one animal to another. Measurements such as specific gravity of the
carcass, loin probe and cannon bone weight are not greatly affected by
preslaughter environmental differences and should therefore give a more
widely usable measure of the differences among carcasses. Carcass spe-
cific gravity is influenced by differences in the amounts of fat, lean
and bone, differences in the density of fat, lean and bone from carcass
to carcass and errors of measurement.

Prediction of carcass composition from measurements obtained as
the carcass hung from the rail accounted for from 32 to 65 percent of
the variation in percent carcass fat, lean and bone. Carcass specific
gravity was the best of these measurements for estimating percent lean
or fat. The weights necessary for calculating carcass specific gravity
may be obtained in many packing houses and this measurement is there-
fore of some practical importance. Because of the small amount of var-
iation accounted for by specific gravity and the other measurements
available as the carcass hung from the rail, differences between animals

would be hard to detect accurately. These rather simple measurements
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should be of some value for estimating the differences between groups
of lamb carcasses.

Although data were available for only one year, the weight of all
four cannen bones was found to be the mest accurate predictor of total
carcass bone. Obtaining this measurement would not drastically change
the basic shaps of the carcass and perhaps therefore be permitted by
meat packers.

When the welight of the four cannon bones and carcass specific gra-
vity were used to predict percent carcass bone, fat and lean the follow-

ing equations resulted:

Percent bone = 72,716 + 77 (carcass sp. gr.) + .026 (cannon wt., gm.)
Percent fat = 448,171 - 390 (carcass sp. gr.) = .036 (cannon wt., gm.)

Percent lesn = ~273.069 + 310 (carcass sp. gre.) + .012 (cannon wt., gm.)

These three equations sccounted for 76, 60 and 43 percent of the variation
in percent bone, fat and lean, respectively. From the results of these
equations and the other equations discussed in this paper it appears that
one set of two or three independent variables will not predict fat, lean
and bone with equal accuracy.

The additional measurements available from the fore- and hindsaddle
did not add 2 great deal to the accuracy of the predicfion of carcass
composition. Hindsaddle specific gravity was found to be more highly
associated with percent carcass fat and lean than carcass specific gra-
vity. Since the loin regien is considered as one of the latest maturing
areas of the lamb, diffefen@es\in composition should be reflected in

the hindsaddle specific gravity. In some localities lamb carcasses are
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handled by the packers as fore- and hindsaddles and therefore hindsaddle
specific gravity may be of practical importance. |
Fat trimmed from the late maturing loin was the best single predic-
tor of both carcass percent fat and lean. The dif%erential rate at which
fat was deposited in the loiﬁ region appeared to be highly indicative
of total carcass fat. The relationship between total fat and total lean
was high and this partly explains why loin fat trim was also a'goad Préas
dictor of carcass lean. Tﬁe loin fat trim weight involves considerabls -
time and effort to obtain and requires cutting the loins into closely
trimmed wholesale cuts. It is highly impr@bable thg@,a meat packer would
allow such a measurement to be taken. Some packers do sell the whole-
sale cuts and the purchase of the loin from the packer would allow the
cestimation of carcass composition from this measurement. Loin fat trim
weights should be available from the majority of the lambs slaughtered
at university meat laboratories. Although the weight of the fat trimmed
»from the_loin accounted for much of the variation in percent carcass:fét
and lean more detailed measurements appear necessary if the camp@sitiQn
of individual lamb carcasses are to be estimated with a high degrse of

certainty.
Prediction of Percent Trimmed Wholesale Cuts

The prediction: of perqenﬁJfrimmed wholesale cuts (TWSC) was done
inAthé'same’ma££er as carcass composition, that is,‘from‘m;asurements
obtained as the carcass hung from the rail and again from.th@se_additi@nu
al measurements available after the carcass was cut into fore- and hind-
saddles. Every attempt was made in this study to remove all subcutan=

eous fat from the wholesale cuts.
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Table XXIII shows the prediction equations of TWSC from those mea-
surements available oﬁ,the intact carcass. No one independent variable
could account for more than j1 percent of the variation in percent TWSC.
Dressing percent was the best single predictor of percent TWSC. The
value of dressing percent to estimate percent TWSC is doubtful unless
all lambs are subjected to the same preslaughter shrink. The addition
of the loin probe increased the amount of variation accounted for in
percent TWSC by 16 percent. Carcass specific gravity accounted for ane
other 11 percent of the variation in percent TWSC which brought the
total accounted for to 58 percent. Hiner and Thornton (1962) reported
carcass welght to be highly associated with primal cuts. Both carcass
welght and slaughter weight were found in this study to have low corre-
lations with percent TWSC and this was expected because the lambs were
slaughtered at a relatively constant weight.

The prediction of percent TWSC on a carcass basis is shown in Table
XXIV. None of the added measurements from the fore- and hindsaddles
could predict percent TWSC more accurately than\dressing percent. Dress-
ing percent accounted for 31 percent of the variation in percent TWSC,
When hindsaddle specific gravity was included in the multiple regression
equation the equation accounted for 52'pércent of the variation in per-
cent TWSC. The addition of the loin probe and 12th rib fat (equation 4)
to the prediction equation increased the amount of variance accounted
for in percent TWSC to 66 percent.

The additional measurements obtained when the carcasses were cut
into the fore- and hindsaddles did not substantially increase the ac-
curacy of the prediction of percent TWSC. When four independent var-

iables were used from the intact carcass the standard error of estimate



TABLE XXIII

MULTIPLE REGRESSION EQUATIONS F(R ESTIMATING PERCENT TRIMMED WHOLESALE CUTS
FRCOM MEASUREMENTS OBTAINED AS THE CARCASS HUNG FROM THE RAIL

Standard
Error of
Estimating Equations® R? 5y Estimate
Pl
Y = 16,783 + .369X3 31 154 1429
T = 12,230 + (5021 = ha132X), A7 1,50 1.13
Y= h79 + o567 - 33564y, + 009K, .58 1,54 1.02
T = 11,942 + 562X, - 2,962X,. + 009K, - .086X .61 1.5 .98
3 23 1 1
a §= percent trimmed wholesale cuts.

X3 = dressing percent.
X23 = loin probe, in.
X, = 10000 (carcass specific gravity - 1.0000),

X,

#

slaughfer weight, 1b.
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TABLE XXIV

MULTIPLE REGRESSION EQUATIONS FOR ESTIMATING PERCENT TRIMMED WHOLESALE CUTS
FROM MEASUREMENTS OBTAINED ON THE FORE- AND HINDSADDLES

Standard
Error of
No. Estimating Equations® R® Sy Estimate
N
o T= 16,783 + L369%, .31 1,54 1,29
2. T= 3.385 + .526X; + .012X .52 1,54 1.07
Pa
30 T = 2,393 + .597Ks + .010%g = 3.073%p4 .61 1,54 .98
he T= 2,596 + $623Xy + .008Xg = 2.501X5q = 5.343Xyg .66 1,54 .92
P
& Y = percent trimmed wholesale cuts.

45 = dressing percent.
Xg = 10000 (hindsaddle specific gravity - 1.0000).
X23 = loin pfobe, in.

X19 = fat cover over the 12th rib, in.

09
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was 0.98 percent as compared to 0.92 percent when four variables from

the fore- and hindsaddles were employed.
Heritabilities

The heritability estimates discussed herein are preliminary esti-
mates based on only 18 sire groups. The analyses of variance for the
traits studied are shown in Table XXV. A number of the traits showed
significant (P>.05) and highly significant (P> .01) differences between
breeds. Thus the intra-breed analyses were effective in removing ex-
traneous variations that would have otherwise been confounded with sire
effects. The variance components, heritability estimates, and standard
error of the heritability estimates are shown in Table XXVI.

The heritability estimates of percent carcass lean and percent
carcass fat were both .17. These low heritabilities indicate that se-
lection for lean and fat would result in very slow genetic progress.

The high heritability estimate for bone (h? = .64) indicates that se-
lection for more or less bone could be effective.

Estimates of the heritability of the various specific gravities
were moderate to high. The heritability of carcass specific gravity
was .72 compared to hindsaddle specific gravity which had a heritability
estimate of .23. Loin fat trim weight, which was found to be a good pre-
dictor of carcass fat and lean, was estimated to have a heritability of
«70. The good predictors of carcass bone, dressing percent and weight
of the right fore cannon, were found to have heritability estimates of
«13 and .35, respectively.

The heritability estimate of .51 for area of the longissimus dorsi

was slightly larger than those reported in Table I. The heritability



TABLE XXV

ANATYSES OF VARTANCE FOR CERTAIN CARCASS

CHARACTERISTICS OF LAMBS

62

Mean Squares

Sires/ Half Sibs/
Item Breeds Breeds Sires

Degrees of freedom 4 12 105
Percent carcass lean 52, 9660% 11,1652 8. 5847
Percent carcass fat 116.7333%* 16,1329 12,4982
Percent carcass bone 1l 7110% 2.7456 1.1958
Percent trimmed wholesale cuts 2.5686 2,8003 203346
Dressing percent 22,3162% 5.1356 4, 1628
Carcass specific gravity 16,054,22 7,793.45 3,140.87
Foresaddle specific gravity 14,389, 53 13,948.33 5,426, 31
Hindsaddle specific gravity 19,517.82% 5,227.33 3,721.92
Rack specific gravity 23,502, 60 10, 566,92 4,936 b
Loin specific gravity 18,853, 33 9,692,00 4,29k, 59
Untrimmed loin weight 1.5819 « 7957 548
Weight of kidney knob 1,1291 .8336 .2539
Fat cover over 12th rib 0199 . 0071 . 0051
Thickest 12th rib fat . 1626% . 0342 . 0231
Thickest 5th rib fat . 1198 .0232 .0130
Area of longissimus dersi . 0677 .1036 . 0520
Untrimmed leg weight 2724 JU354 3909
Rack fat trim » 5L 3R .1013 . 0624
loin fat trim 1.2031 <4299 . . 1768
Right fore cannen weight 101.85 43,95 26.80
Leg bone weight » 1290 . 0505 .0258

*P <. 05
#%P ¢ ,01
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TABLE XXVI

COMPONENTS OF VARIANCE AND HERITABILITY ESTIMATES
OF CERTAIN CARCASS CHARACTERISTICS QF LAMBS

Characteristic 2 52 83 I 512
. Percent carcass lean . 3818 8. 5847 8.9665 170 2301
Percent carcass fat « 5378 12.4982 13,0362 .165  .298
Percent carcass bone 2293 1.1958 1.4251 Ul JL66
Percent trimmed whole-

sale cuts . 0689 2,3346 2.4035 JT14 .282
Dressing percent . 1439 b,1628 L. 3067 134  ,288
Carcass sp. gre. 688.49 3, 140,87 3,829.36 719 o492
Foresaddle sp. gr. 1,261.01 5,426, 31 6,687.32 .54 504
Hindsaddle sp. gr. 222,76 3,721.92 3,944, 68 0226 330
Rack sp. gre 833. 15 4,936,k 5,769, 59 578 L4k3
Loin sp. gr. 798. 66 4,294, 59 5,093.25 627 LL60
Untrimmed loin wt. - 0504 4548 | « 5052 .399  .381
Wt. of kidney kncb . 0858 . 2539 23397  1.010 .593
Fat cover over 12th

rib . 0003 . 0051 - 0054 .222  .318
Thickest 12th rib

fat 0016 . 0231 . 0247 <259 o335
Thickest 5th rib

fat 0015 .0130 0145 A1l 387
Arsa of L. dorsi 0076 . 0520 . 0596 2510 420
Untrimmed leg whe . 0066 »3909 .3975 066  .265
Rack fat trim . 0058 . 0624 . 0682 <340 359
Loin fat teim- 0375 . 1768 2143 .700 485
Right fors canmon wt. 205377 26,80 29.3377 346 G362
Leg bone wt. . 00737 . 0258 . 0295 2502 Jhi4

k = 6,758
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estimate of 12th rib fat thickness was .22, This estimate lies between
those of Hillman et al. (1962) and Carpenter (1963) shown in Table I.
Carpenter (1963) reported the heritability of cutability (percent closely
trimmed retail cuts) as .45,  The heritability estimate of cutability
(percent trimmed wholesale cuts) from this study was .11 which was con-
siderably lower than Carpenter's (1963) estimate. This difference may
have been due in part to the difference in the unit measured.

These relatively high heritability estimates should be observed
with caution because of the limited number of sire groups in the study.
The standard errors of the heritability estimates given in Table XXVI
are all large. If on the cther hand these estimates are correct or
nearly so, then progress could be expected from selection for the vari-
ous carcass traits studied. Selection would have to be based on sib
or progeny test because information on carcass trails requires that

individusls be slaughtered.
Correlations

Genetic and envirommental correlations are measures of the genetic
and envirommental asscciations affecting the phenotypic correlations
between two traits. A genetic correlation among traits is the result
of genes favorable for the expression of one trait tending to be either
favorable (positive) or unfavorable (negative) for the expression of
another trait. Table XXVII shows the genetic, envirommental and phenc-
typle variances and covarisnces used to compute the genetic, environmen-
tal and phenotypic correlations given in Table XXVIIL.

These estimates of the genetic, envirommental and phenctypic cor-

relations are preliminary and therefore should be considered with caution.

[y



GENETIG, ENVIRONMANTAL AND PHENOTYPIC VARIANCES AND COVARIANCES
"FOR CERTAIN CARCASS CHARACTERISTICS

TABLE XXVII

Carcass Lein Right Percent  Percent Percent
Draessing Specific  Fat Trim Fore Cannon Carcass Carcass Carcass
Psrcent Gravity Weight Welght Lean Bone Fat
G* & 28,8438 223733 . 5240 - 6155 ° 37537 1. 1789
Dressing percent E 3 -11,7029 2317 =2.8576  <1.4958  o1.4507 2,2825
P i <0, 5466 - 4650 =20 0331 2. 1113 =1.0770 34614
G 2753, 80 H.5036 7.6723 61,6805 22,7101 -B1.6765
Carcsss specific gravity E 1075.52 b 475 83,8672 L1.,8891  10.9580 54,8674
P 3829,32 =10,9790  91.5395 103.5696 33,6681 -136. 5439
G . 1498 . 2357 - 4198 -,0220 227
Loin fat trim weight E - 0644 =0 9761 = 4797 =.2939 . 7869
P 0 2142 ~o 7L0L s 89GL =3159 1.2096
G 10,1529 w20 8430 3, 0429 o 3729
Right fore cannon weight E 19,1866 5.8333 . 8099 ~6s 3707
P 29,3396 2,99073 3.8528 =6,7436
G 1.5273  =.0260 ~1.3904
Percent carcass lean E 7.4392 1.4290 ~8,.8905
P 8.9666 1.4031 - =10,2808
G 09173 ~+ 8853
Percent carcass bone E #5078 =1.92873
P 1.04251 ~2.8136
G ' 2.1513
Percent carcass fat E 10,8847
P 13. 0360

SGenstic (G), envirommental (E) and phenotypic (P).
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TABLE XXVIII

GENETIC,. ENVIRONMENTAL AND PHENOTYPIC CORRELATIONS
AMONG CERTAIN CARCASS CHARACTERISTICS

Carcass Loin Right Fore  Percent Percent Percent

Specific Fat Trim Cannon Carcass Carcass Carcass
Gravity Weight Weight Lean Bone Fat

' Ga =s72 279 022 -o 66 o 51 1,04
Dressing percent E =18 A7 =030 =28 -1.05 .36
_ -P 05032 ol‘l’8 -018 aoBL“ - 0144 047
: G 22 .05 295 b5 -1.06
Carcass specific gravity E =78 <58 7 W47 - +51
P =038 .27 .56 A6 - 61

. G 919 -9088 - 906 974

Loin fat trim weight E -.88 - 69 -1.62 .94
P =30 -e65 - 57 72
G 72 299 - .08

Right fore cannon weight E U9 26 -~ oLk
P .18 .60 - o34
G - .02 - .77
Percent carcass lean E < 7h - +99
P «39 - <95
G - 63
Percent carcass bone E - .82
P - 65

SGenetic (G), envirommental (E) and phenotypic (P).

99
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Because of the small mumber of sires there are only 12 degrees of free-
dom available for estimating between sire differences. The correlations
between percent carcass fat and the other variables were in some cases
larger than one. These large genetic correlations may have been due

in part to the small fraction of the total variance in carcass fat that
was genetic and to sampling errors. The small genetic variance strongly
influenced the denominator of the correlation and therefore the magnitude
of the genetic correlation.

The genetic correlation between percent lean and percent fat was
=o'f?7 and the sign of the coefficient indicated that selection against
carcass fat was not antagonistic to selection for more lean meat. The
environmental correlation was also highly negative (r, = «,99) which
gives evidence that the environment that favored lean production also
favored production of less fat.

In general, those measurements of fat which were good predictors
of fat were also highly related genetically to carcass fat. There was
a direct genotic relatienship between dressing percent and percent car-
cass fat as measured by a correlation which exceeded one (rg =,1,043),
Loin fat was also positively correlated (rg = ,74) to percent carcass
fat. Carcass specific gravity was highly negatively correlated (rg =
=1.061) to carcass fat.

The genetic correlation betwsen percent carcass lean and carcass
specific gravity was 0.95. This large genetic correlation indicated
that positive genetic lmprovement in percent carcass lean can be made
through selection for carcass specific gravity. Selection, of course,
would have to be made from data collected on progeny or sibs since slaugh-

ter of the lamb is necessary for measuring carcass specific gravity.
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The genetic correlations of carcass lean with dressing percent and loin
fat were -.66 and -.89, respectively. This implies that selection for
lower dressing percent and less loin fat trim should result in a larger
percent carcass lean.

The weight of the right fore cannon was highly related geneticala
ly to total carcass bone (rg = ,99), It should be noted that this is
a part-whole relationship although the right fore cannon mekes up about
only one sixty-fourth of total bone welght. The genetic correlatlon
between carcass specific gravity and carcass bone was C.45. This cor-
relation indicates that selection for or sgainst carcass bone based on
carcass specific gravity would result in genetic change.

Although these estimates of genetic parameters were based on a
small number of sire groups and therefore subject tec large errors, they
do indicate that genetic improvement can be anticipated from a good
selection program. In addition, it asppears that there are no basic

antagonisms between carcass traits studlied.



SUMMARY

The data used in this study were collected over a period of two
years using 125h1ambs sired by Dorset, Hampshire and Suffolk rams.
The lembs were out of Western and Dorset x Western crossbred ewes. All
lambs were from the experimental flock at the Fort Reno Livestock Re~
seareh Station. Ten days to two weeks after birth the lambs were placed
on wheat pasture with their daMSo The lambs had access to a high con=
centrate ration while on the wheat pasture and they were weaned when
they weighed a minimum of L6 pounds and were at least 66 days old. On
the first Monday that the lambs reached a minimum full weight of 100
pounds they were taken off feed and transported to Stillwatera The i
lambs were. slaughtered after being sheared and held off feed for 18 hoursa
Qarcass measurements, specific gravities and various measures of the fat
trim bone and edible portion of the wholesale cuts Wwere obtainedo Gara
cass composition was determined from the weight of separable bone and o
the percent ether extract in the boneless portiona The lean tissue weigbt
was determined by differenceo

The comp051tion of the. carcass was predicted at three Stageo in
the cutting of the carcass utilizing the measurements avallable at =ach
stage. The stages were: 1) as the carcass hung from the railD 2) after
the carcass was cut into fore- and hindsaddles and 3) after:the saddies
were cut into bone=in and boneless wholesale cuts° A stephise multinle

linear regression technique was used which entered one variable at a

time into the prediction equations.

69
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Carcass specific gravity was the best predictor of carcass fat and
lean of the measurements available on the carcass as it hung from the
rail. Carcass specific gravity accounted for 3% and 32 percent of the
variation in the carcass fat and lean, respectively. When carcass spe=-
cific gravity and loin probe were included in a prediction equation the
equation accounted for 50 percent of the variation in carcass fat. The
weight of all four cannons was available for only one year's lambs but
accounted for 66 percent of the variation in percent carcass bone.
Dressing percent and weight of all four cannons when used together in
a prediction equation increased the variance accounted for to 80 per-
cent. It appeared that the inclusion of more than two independent var-
iables did not substantially increase the accuracy of the prediction.

The additional measurements available from the fore- and hind-
saddles increased the accuracy of prediction only slightly. Hindsaddle
specific gravity yielded regression equatiogs which accounted for 47
and 46 percent of the variation in carcass fat and lean, respectively.
The new measurements did not greatly improve the estimating equations
for the percent carcass bone.

When the carcass was cut into bone-in and boneless wholesale cuts
it was found that the weight of the fat trimmed from the loin was the
best predictor of percent fat and lean. Loin fat trim weight accounted
for 64 and 57 percent of the variation in percent carcass fat and lean,
respectively. The addition of hindsaddle specific gravity to the re-
gression equations for estimating fat and lean increased the variance
accounted for to 73 and 65 percent, respectively. Detailed measurements
appear necessary if the composition of individual lamb carcasses are to
be estimated with a high degree of certainty.
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Dressing percent was found to be the best predictor of percent
trimmed wholesale cuts and accounted for 31 percent of the variation
in trimmed wholesale cuts. When carcass specific gravity was included
in the regraésion equation with dressing percent 58 percent of the vare
iation in trimmed wholesale cuts was accounted for.

Preliminary estimates of the heritability of certain carcass traits
and the genetic correlations betwsen carcass traits were aslso studlied.
using the intra-group paternal half-sib analysis of vafian@e and €0
variance, The heritability estimates of certain carcass tralts were:
percent carcass lean, .17; percent carcass fat, .17} percent carcass bone,
+64; percent trimmed wholesale cuts, .11 carcass spscific gravity, .72;
hindsaddle specific gravity, .23; loin fat trim, .70; and right fore
cannon weight, «35. These estimates indicate that selection for any
one of these traits should be effective. The genetic correlations pre-
sented indicate that selection for lean meat and against fat are not

antagonistic.
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TABLE XXIX

MEAN VALUES FOR VARIOQUS CARCASS AND FAT THICKNESS MEASUREMENTS
BY SIRE AND BREED FOR THE 1963 LAMBS

Slaughter Chilled Kidney Fat Cover Thickest Thickest
Weight Carcass Wt. Dressing Knob Over 12th 12th Rib 5th Rib Loin
Sire and Breed N (1bs.) (1bs.) Percent (1bs.) Rib (in.) Fat (in.) Fat (in.)  Probe
18 6 91.2 49,71 54, 50 1.68 .21 .69 .63 e
4h 6 88.2 50.02 56.73 1.82 «30 .84 77 =7 g |
48 6 87.8 49,02 55.88 2.06 24 .79 64 .65
All HampShirSS 18 89.1 4'90 58 55-?1 1.85 025 0?8 ¢68 06?
b £ 6 89.4 47.88 5365 1.38 .24 .59 .57 .56
50 6 89.4 48.23 54,12 1.45 .19 .60 .57 .57
All Suffolks 12 89.4 48,06 53.88 1.42 022 « 59 57 57
32 6 89.2 50, 60 56.75 1.84 .25 .84 7k .78
33 6 88.3 9,24 55.80 1.87 .2k .79 .66 .64
34 6 88.5 49,78 56,22 2,21 .30 .86 .64 <74
51 6 88.6 50,28 56475 1.62 21 «79 .60 75
53 [ 87.1 50.72 58.23 2.42 .28 .90 .68 77
All Dorsets 30 88.3 50.12 56.75 1.99 «25 .84 .66 273
A1l Lambs 60 88.8 49,55 55.86 1.83 o 24 .77 .65 .68
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TABLE XXX

MEAN VALUES FOR VARIOUS CARCASS AND FAT MEASUREMENTS
.BY SIRE AND BREED FCR THE 1964 LAMBS -

Slaughter Chilled Kidney Fat Cover Thickest Thickest

Weight Carcass Wt. Dressing Knob Over 12th 12th Rib  5th Rib Loin
Sire and Breed N (1bs. ) (1bs. ) Percent (Ibs.) Rib (in.) Fat (in.) Fat (in,)  Probe
i 8 91,4 52.88 57.85 1.79 .23 .75 .83 .76

48 8 91.2 53,01 58.09 2.73 25 «57 64 .74

All Hampshires 16 91,3 52,94 57.97 2.26 .24 .66 .74 .75
7 8 9,1 52,48 55.76 2.04 .19 .62 .54 .60

8 8 93.4 53.45 57.22 2.09 23 .78 .59 .61

All Suffolks 16 93.8 52.97 56,49 2,07 21 .70 « 57 .61
1 9 91.7 52,61 57.37 2.69 32 .79 .75 .84

2 8 92.8 54,09 58.34 2.83 «29 <75 75 .90

3 8 93.6 52.78 56435 2.11 25 .71 .76 77

L 6 93,2 53,78 57.79 2.08 «30 .84 L7l «90

All Dorsets 31 92.8 . 53,26 .. .  57.43 2.46 «29 <77 75 .85
A1 Lambs 63 92.7 53.11 57.33 2,31 .26 .72 .70 .76
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TABLE XXXI

MEAN VALUES FOR CARCASS COMPOSITION AND GRADES BY
' 'BREED AND SIRE FOR THE 1963 LAMBS '

Percent Percent Percent Percent
Lean Fat Bone Trimmed Area
in the in the in the Wholesale Conforma- Quality Carcass L. Dorsi
Sire and Breed N Carcass Carcass Carcass Cuts tion Grade. Grade Grade (sq. in;ﬁ
38 6 56,88  25.92 17.19 37.13 3.5 3.8 3.3 2,14
Ly 6 56.55 27,12 16.33 37,60 3,2 3.7 3.5 2,34
48 6 5L, L7 29.36 16,20 37,42 3.5 4,0 3.7 2,10
A1l Hampshires 18 " 55,97 27,47 16.58 37.38 3.4 3.8 3.5 2.19
g 6 59,68 22,20 18,20 37,62 3.5 4.5 4,0 2.18
50 6 59.22 22,96 17.82 37,77 4,0 4,5 4,3 2.30
A1 Suffolks 12 59,45 22,58 18.01 37.69 3.8 4,5 4,2 2.24
32 6 53,69 29,84 16,47 37,28 4,2 4,0 ) 2.16
33 6 55.97 27.56 16.40 37.37 3.3 4,0 367 2,22
34 6 53,90 29.52 16. 59 37.10 3,7 3.3 3.5 2.09
51 6 56,99 26,26 16,76 39,52 1.5 3.0 2.3 2,48
53 6 54,20 31,34 14,45 38.75 2.3 2.5 2.3 2434
All Dorsets 30 54.95 28.90 16,13 38.00 3.0 3.4 3.2 2.26
A1l Lambs 60 56.15 - 27.21 16.64 37.76 3.3 3.7 3.5 2.23
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TABLE XXXII

MEAN VALUES FOR CARCASS COMPOSITION AND GRADES BY |

BREED AND SIRE FOR THE 1964 LAMBS

Percent

- Percent Percent Percent
Lean Fat Bone Trimmed Area
in the in the in the Wholesale Conforma~ Quality Carcass L. Dorsi
Sire and Breed N Carcass Carcass Carcass Cuts tion Grade Grade Grade (sg. in.)
L7 8 52,48 31.07 16.45 37.69 2.5 3.4 3.1 2.50
48 8 52,72 31.83 15.46 - 38,21 2.0 3.2 2.5 2.49
. A1l Hampshires 16 52,60 31.45 15.96 37.95 2.2 3.3 2.8 2.50
4 8 5li, 54 27.88 17.56 37.51 3.6 3.8- 3.6 2.36
8 8 54,67 28.42 16.90 37.97 3.8 3.2 3.5 2.30
All Suffolks 16 54,61 28.15 17.23 37.74 3.7 3.5 3.6 2.33
1 9 51.55 32.89 15.33 36.84 3.0 3.7 3ol 2.46
2 8 52.41 31.66 15.93 37.63 3.1 3.4 Fa 1 2.40
3 8 55.23 29.31 15.48 37.10 1.8 34 2.5 2.48
L 6 53.08 31.07 15.70 37.56 2.5 3.2 3.0 2.16
All Dorsets 31 53.02 31.29 15.60 37.25 2.6 3.4 3.0 2.39
All Lambs 63 53.31 30.53 16.10 37.55 2.8 3.4 3.1 2.40
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TABLE XXXIII

MEAN VALUES FOR SPECIFIC GRAVITY OF THE CARCASS,
FORE~ AND HINDSADDLES AND WHOLESALE CUTS
OF THE 1963 LAMBS

Specific

Specific

Specific Specific Specific Specific
Gravity of Gravity of Gravity of  Gravity of Gravity of Gravity of
Sire and Breed N Carcass Foresaddle Hindsaddle Rack Loin Leg
38 6 1,0459 1,0516 1.0408 1,0445 1.0332 1.0622
LI é 1.0379 1.0379 1.0373 1.0325 1.0254 1.0576
48 ‘ 6 1.0329 1.0334 1.0328 1.0280 1.0196 - 1.0582
All Hampshires 18 1.0389 1.0410 1.0369 1.0350 1.0261 1.0593
b 6 1,0466 1.0491 1.0435 1.0U24 1.0330 1.,0608
50 6 10454 1.,0471 1.,04138 1,0398 1.0308 " 1.0624
All Suffolks 12 1,0460 1. 0487 1,0437 1,00411 1.0319 1,0616
32 6 1.0400 1.,0459 1.0341 1.0307 1,0182 1.0605
33 ;6 1.0364 1.0372 1.0351 1.,0306 1,0247 1,056t
34 6 1.0376 1.0418 1.0332 - 1.0326 1.0206 1.0599
51 6 1. 0439 1.0490 1.0393 1,0358 1.0268 1.0598
53 6 1.0382 1.0425 1.,0340 1.0304 1.0246 1.0593
All Dorsets 30 1.0392 1.0433 1.0351 1.0320 1.0230 1.0591
All Lambs 60 ' 1,0405 1. 0436 1. 0347 1.0257 1.0597

1.0374
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TABLE XXXIV

MEAN VALUES FOR SPECIFIC GRAVITY OF THE CARCASS,
FORE- AND HINDSADDLES AND WHOLESALE CUTS
OF THE 1964 LAMBS

Specifie

Specific Specifie Specific Specific Specific
Gravity of Gravity of Gravity of Gravity of Gravity of Gravity of
Sire and Breed N Carcass Foresaddle Hindsaddle Rack Loin Leg
47 8 1.0412 1.0455 1.0376 1.0334 1.,0237 1.0608
48 8 1.0376 1.0424 1.0333 1.0302 1.0210 1.0611
A1l Hampshires 16 1,0304 1.0440 1.0354 1.0318 1.0223 1.0610
7 8 1.0436 1.0488 1.0400 1.0374 1.0260 1.0630
8 8 1.0424 1.,0472 1.0377 1.0366 1.0225 1.0631
All Suffolks 16 1.0430 1.0480 1.0388 1.0370 1.,0243 1.0630
1 9 1.0366 1.0423 1.0321 1.0307 1.0180 1.0594
2 8 1.,0378 1.0428 1.0348 1.0319 1.0236 1.0610
3 8 1.0424 1.0458 1.0389 1.0371 1.0245 1.0636
b 6 1.0395 1.9446 1.0354 1.0344 1.0215 1.0596
All Dorsets 31 1.,0390 1.0438 1.0352 1.0334 1.0218 1.0610
All Lambs 63 1. 0401 1. 0L 1,0362 1.0339 1.0226 1.0615
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MEAN VALUES OF SOME MEASUREMENTS OBTAINED FROM

~ TABLE XXXV

THE WHOLESALE CUTS OF THE 1963 LAMBS

Une- Un- Fat Fat’ '

trimmed  trimmed Trimmed  Trimmed Right Trirmmed Edible Leg

Loin Leg From Rack From Loin Cannon Leg Leg Bone

Sire and Breed N (1b.) (1b.) (1b.) (1b. ) (gn. ) (1b. ) (1b.) (1b.)

38 6 8.86 13.03 1.25 2,27 59.5 11.62 9.62 1.99

Ly 6 8.81 13, 0k 1.52 2,52 58.7 11.24 9.36 1.89

48 6 8.61 12,78 1.4 2,37 5642 11.22 9.39 1.85

All Hampshires 18 8,76 12,95 1.39 2.39 58.1 11,36 9.46 1.91

49 6 8.21 12.89 1.03 1.73 57.7 11.62 9.63 1.99

50 6 8. 58 13.05 1.18 2,02 59.2 11.68 9. 69 1.98

All Suffolks 12 8.39 12,97 1.10 1.88 58.4 11.65 9.66 1.98

32 6 9.85 12.68 1.71 3.00 55,7 11.10 9.23 1.88

33 6 8.77 12.97 1.36 2.30 55.3 11,22 9.42 1.80

34 6 8.85 12,58 1.49 2,54 59.2 11,10 9.32 1.79

51 6 8. 74 13,30 1,31 2.06 58.8 11.81 9.89 1.91

53 6 9. 61 12,38 1.18 2,78 50,2 10.78 9.19 1.58

A1l Dorsets 30 9.16 12,78 1.47 2,54 55.8 11.20 9. 41 1.79
A1l Lambs 60 8.89 12,87 1.37 2,36 57.0 11.34 9.48

1.87
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MEAN VALUES OF SOME MEASUREMENTS OBTAINED FROM

TABLE XXXVI

THE WHOLESALE CUTS OF THE 1964 LAMBS =

Uri- Un- Fat T Fat

trimmed  trimmed Trimmed  Trimmed Right Trimmed Edible Leg

Loin Leg From Rack From Loin Cannon Leg Leg Bone
Sire and Breed N {ib. ) {1b, ) (1b. ) (1b.) {gm. ) {(1b.) (1b. ) {ib. )
b7 8 9.96 12,81 1.77 2.97 59.8 11.16 9.24 1.91

L3 8 9.86 12,60 1,59 2:75 570 11,07 9.28 1.78

A1l Hampshires 16 9,91 12,70 1.68 2.86 58.4 11,11 L 9.26 1.85
7 8 9. 51 13.06 .32 241 63.0 11.68 9.72 1.96

8 8 9.89 12.90 1.43 2.67 6it, by 11.44 9.68 1.89

All Suffolks 16 9,?0. 12.98 1.38 2,54 63.7 11.56 9.70 1.92
i 9 9.79 12.63 1.75 2.90 59.2 11.01 9.36 1.78

2 8 10,00 12.96 1.67 2.82 611 11.28 9.40 1.88

3 8 9.82 12.63 1,56 2.55 55.5 11.24 9.53 1.76

L 6 10.42 13.18 174 3. 04 5843 11.41 9. 61 1.82

A1l Dorsets 31 G.97 12.82 1.68 2.82 58,6 11.21 9,46 1.81
All Lambs 63 9.89 12,83 1,60 59.8 11.27 9.47 1.85

2.76

£8



VITA
Arvid W, Munson
Candidate for the Degree of

Doctor of Philosophy

Thesis: ASSOCIATION OF VARIOUS MEASUREMENTS WITH LAMB CARCASS COMPO-
SITION AND PRELIMINARY ESTIMATES OF SOME GENETIC PARAMETERS

Major Field: Animal Breeding
Biographical:

Personal Data: Born at Paterson, New Jersey, August 22, 1933, the
son of Arvid H. and Alice W. Munson; married Lola E. Bush,
August 28, 1954; the father of two daughters, Linea Louise
and Menlna Michell Munson.

Education: Received the Bachelor of Science degree from Iowa State
University, with a major in Animal Husbandry in December, 1955:
‘received the Master of Science degree from Iowa State University,
with a major in Animal Breeding, June, 1957. :

Experience: Raised on a farm in Northern New Jersey; Graduate
Assistant in Animal Husbandry at Iowa State University, 1956
19573 served as an officer in the United States Army from Juhe,
1957 to September, 1962; Graduate Assistant in Anlmal Science
at Oklahoma State University, 1962 1965.

Professional Organizations: Member of the American Society of
Animal Science and associate member of the Society of the
Signa .



