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INTRODUCTION

The lower demand for lard and fat cuts of pork in
recent years has emphasized the need for increased produc-
tion of hogs yielding a high proportion of lean cuts. Im-
provement in the meatiness of market hogs would result in
a better competitive position for pork in comparison with
other meats. Furthermore, the production of meat-type hogs
would result in decreased quantities of fat, thus, reducing
the supply of lard. These factors would tend to improve the
prices paid for slaughter hogs in general and couid give
considerable benefit to the producer. i

Many meat packers have recently adopted the new trim-
ming standards for'wholesale pork cuts as proposed by the
provisions committee of the American Meat Institute. These
standards require a closer trim than has previously been
used and result in still further surplus of lard. Consequent-
ly, packer buyers are likely to discriminate still more
against extremely fat hogs._

Although investigations have shown that feeding and
management practices may influence carcass fatness, the lean
cut yleld from the live hog has not been increased to any
great extent. These studies have indicated that any advantage

gained from the production of leaner carcasses was offset by



decreased dressiﬁg percentage and reduced rate of gaing
consequently, the net return was not increased under such
management.

Comparisons of breeding lines have shown considerable
hereditary differences in their ability to produce lean,
well-muscled carcasses. Any permanent improvement in pork
carcasses must necessarily be made by changing the genotype
of the animals through selection of individunals with mbre
desirable phenotypes.

Carcass evaluation necessitates slaughtering the ani-
mal; therefore, progeny or sib testing of petential breed-
ing stock is the most widely used method of evaluating an
individual's genotype in swine carcass improvement programs.
Considerable attention has been given various scoring systems
and live animal measurements in efflorts to obtain useful
estimates of individual merit. However, only recently have
attempts been made to relate body measurements and scores
directly to carcass characteristics which are highly associ-
ated with carcass value.

The development of acceptable methods to accurately
appraise live hogs in relation to their carcass and cutout
values is of fundamental imporﬂénce to the entire swine
industry. This ever increasingly important problem serves
as the basis of this study.



REVIEW OF LITERATURE

Collaborators of the Regional Swine Breeding Labora-
tory initiated the first extensive study of the accuracy of
scoring techniques used in swine selection. The scoring
system these workers used was based on the following characte
eristics: 1) vigor, health and thriftiness; 2) quality; 3)
length of body; 4) details of conformation; 5) animal as a
whole; and 6) absence of defects., Evaluation of the system
was based largely on repeatabilities and agreement between

judges as to the differences existing between pigs.
a. Accuracy of Scores

Lush and Craft (1937, 1938) found significant differ=
ences between scores given different pigs and also The
scoring levels of four judges. Correlations obtalned be=
tween the scores glven the same pig by different judges
(+.45 to +.62) were evidence that the scoring, tc some
extent at least, did record values on which the four judges
agreed. These workers observed that there was d:rifting of
scoring levels of individuals from day to day and frrom group
to group. Error in the scores was markedly diminished by
averaging the scores given by the four judges.

Lush (1938) studied the repeatability of scores made
by the same man., Thirty pilgs were scored twice by the same
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man with a three day interval between the first and second
scoring. This worker found a correlation of +.85 between
the scores given the same plig on different occasions., Ob=-
served changes from day to day in the general scoring level
and in the scoring levels for the different points were very
small.

In comparing scoring systems, Hetzer and Phillips (1939)
found no important differences between two plans. One plan
was based on descriptive terms and the other on a series of
sketches., Correlations between scores given the same pig
by different judges and correlations between average scores
given the same pig on different occasions were obtained.

The systems were appraised by comparisons of these correla-

tion coefficients.
b. Accuracy of Measurements

Studies by Phillips and Dawson (1936) revealed the
relative accuracy of three methods of obtaining body measure-
ments on swine, These workewrs found direct measurements
taken with a caliper and tape measure were more accurate
and were obtained in less time than either those secured bty
a scaling instrument (Kelley, 1933) or by measuring animal
photographs.,

Whatley (1941) found wide differences in body measure-
ments of the same pig by different men. Some of this varia=-
tion was thought to be due to differences in the techniques

employed. Correlations between measurements by the same



man for various characteristics ranged from «74% for body-
depth to +.07 for body-length, Hetzer et al. 71950} cal-
culated the repeatability of single measurements on the same
hog to determine the relative accuracy of various measure-
ments. These workers found estimates of repeatability fox
single measurements that ranged from +.,56 to +.77 and from
+,33 to #.93 for the averages of four measurements. The
increase in accuracy »esulting from several measurements
appear to be large enough in all cases to justify obtaining
more than one measurement where such practice is feasitie,

c. Relationship Between Live Animal Scores and

Measurements with Carcass Characteristics

Winters (1939) determined average live animal scores
and measurements of hogs within the same carcass grade,
These data were from 52 hogs in two breeding groups.
Average scores and measurements of the hogs that ylelded
No. 1 carcasses were not wvery different from those in hogs
yielding No. 2 cercasses within breeding group., Within
breed, the hogs ylelding No. 2 carcasses wexre scored lowex
for shape of ham and market grade than those yielding Neo, 1
carcasses, llo differences were found between carcass grades
in the following average live animal measurements: length
of body, width of body, depth of body and length of foreieg,

Ferrin (1939) reported a negative correlatlion hetween

live animal length measurements and carcass backfat,

RS
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Phillips et al. (1939) made a comparison of live animal
scores with specific carcass characteristics. Yield of trim-
med loin was correlated with length of body score, +.50, and
width of body score, -.58. Yield of ham was associated with
width of body score, -.49, and length of leg score, +.40.
Average backfat (5 measurements) was correlated with the
scores on width of body, +.6%, and shape of back, +.50.
Length of body as scored was correlated with length of car-
cass, +.61, indicating that the scoring committee was quite
successful in detecting differences in body length.

Bogart et al. (1940) reported significant correlations
between carcass scores as determined by visual inspection
of eight carcass items and the scores for certain items in
the -1live animals. However, live-hog score for grade was
found to be the only item of practical value for estimating
carcass score.

Willman and Krider (1943) reported a correlation of
+.42 between thickness of carcass backfat and condition
(fatness) as determined by visual observation of the live
hogs.

Hazel and Kline (1952) introduced a "probing technique”
of me;suring backfat thickness on live hogs. These workers
found a correlation of +.81 between an average of four car-
cass backfat measurements and an average of four live animal

probes obtained by their technique.



Bratzler and Margerum (1953) reported the accuracy to
which these judges scored 43% hogs. These hogs were market
run (Detroit) representing various breeding gioups and
weight classifications. Two hundred and sixty-five medium
weight hogs (201-220 1bs.) made up the majority scored.
Within this group the correlations between live animal
scores and carcass measurements for the three judges were
as follows: body length score with carcass length, r, = +.39,
Ty = +.42 and re = +.293 and backfat sdore with carcass
backfat (one measurement at the 7th rib), r, = +.42,
+.42 and r, = +.50. Henning and Evans (1953) reported that
four graders were fairly consistent in their estimates of
average backfat thickness, hind leg length and body length
in live grading 773 market run hogs.

d. Measures of Carcass Value

Before accurate evaluation of scores and measurements
as indices of carcass value is possible, there must be
established reliable criterion of carcass value. In view
of present consumer demand for leanness of pork, it seems
fitting to use the "lean to fat ratio of the carcass" as
the primary basis for establishing carcass value.

The percentage of primal cuts (hams, loins, bellies and
shoulders) and lean cuts (all of the former except bellies)
have been the most commonly used criteria of carcass value.

The accuracy of these measures in estimating lean to fat



ratio can be evaluated only by physical separation of the
lean and fat tissues or by chemical analysis. Few such
studies are reported in the literature.

Aunan and Winters (1949) found a correlation of +.60
between the percentage lean of the carcass and the percent-
age of primal cuts. Using chemical analysis, Brown et al.
(1951) reported the correlations of both primal cuts and
lean cuts with percentage ether extract to be -.67. These
workers found percentage lean cuts more highly correlated to
percentage protein (+.66), than was percentage primal cuts
(+.59). Percentage lean cuts was also correlated.to specific
gravity, +.78, with a higher degree of association than was
percentage primal cuts, +.69.

Working with a group of carcasses, highly variable in
weights, Warner et al. (1934) reported a correlation of +.91
between percentage fat cuts (cutting fat and belly) and
ether extract. Brown et al. (1951) obtained a correlation
of +.78 between percentage fat cuts and ether extract.

These data indicate definite correlations between the
percentage of primal, lean and fat cuts to the lean and fat
components of pork carcasses. Because the belly cut is sub-
ject to more cutting error than the other cuts, it appears
that percentage lean cuts may be a more reliable measure of
carcass value than the other measures used. Experimental
evidence also shows that the percentage lean cuts is more
closely associated to carcass leanness than percentage

primal cuts.



e. Usefulness of Scores and Measurements in
Predicting Carcass Value.

Hetzer et al. (1950) compared several body measure-
ments to the yield of primal cuts. Relationship of the
average of four measurements with primal cuts and their
degree of association were as follows for barrows and gilts,
respectivelys length (ear to tail), +.20 and +.35; height
at shoulders, +.41 and +.503 width at shoulders, -.23 and
-.235 width of middle, -.40 and -.475 width at hams, -.08
and -.22; depth of middle, -.43 and -.493 and circumference
of chest, +.16 and -.34.

Hazel and Kline (1952) reported a correlation of -.50
between aﬁerage probe backfaf and percentage primal cuts as
compared to a correlation of -.45 between average carcass
backfat and the same measure of carcass value. In later
studies, Hazel and Kline (1953) found the locations behind
the shoulder, over the loin and the top of the ham the most
accurate of eight sites studied if used to measure fatness
and leanness. Zobrisky et al. (1993) found significant
negative correlations between lean cuts and the live hog
backfat probes, and significant positive correlations
between probes and total fat of the carcass. Studying
the accuracy of live hog probes, DePape and Whatley (1954%)
reported a correlation of -.67 between percentage primal

cuts and the average of six live hog backfat probes.
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Heidenreich et al. (1955) reported the relationship
of several live animal measurements with percentage primal
cuts. Multiple correlations of six body measurements with
the per cent of primal cuts for two groups of crossbred hogs
were +.50 and +.56. Each of three backfat probe measurements
contributed more in explaining the variance in percentage
primal cuts than did body length, heart girth or flank cir-
cumference measurements.

Studying the accuracy of backfat probes at three siﬁes,
Hetzer et al. (1956) found a single measurement in the center
of thé back more highly correlated with percentage primal
cuts than was one made just behind the shoulder or in the
middle of the loin. The average of the three probes taken,
although not as accurate as the single measurement in the
center of the back, was correlated with the percentage
primal cuts from -.22 to -.28 for different weight groups.
These workers also found all probe backfat measurements
significantly correlated with percentage fat cuts (backfat,
leaf fat, plates and cutting fat).

Henning and Evans (1953) reported the accuracy to
which four men estimated percentage lean cuts. These grad-
ers estimated the per cent of four lean cuts in about 65
. per cent of the hogs within plus or minus '3 per cent of the
“actual percentage yield, about 40 per cent within plus or
minus 2 per cent and about 25 per cent within plus or minus

1 per cent.
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f. Belatlonshlp of Certaln Carcass Measurements with
Measures of Carcass Value

The thickness 6f backfat is generally regarded as a
dependable, practical indication of the fatness of a hog
carcass. Usually an average of several measurements (3 to
5 on one or both sides) made along the median line'of the
split-earéass is used as a measure of backfat thickness;ﬁ

Ahnan and Winters (19%9) found that the average of
three backfat measurements (thi@kest, thinnest andleppésite
the ‘seventh rib) was negatively correlated with percentage
of five primal cuts, -.58. In other studies, Brown et al.
(1951) Cummings and Winters (1951) and Hazel and Kline
(1952 ) reported similar results.

From two groups of hogs studied, Brown et al. (1951)
found average backfat thickness negatively cerreiated with
percentage lean cuts, -.72 and -.70; Average baékfatv
thickness ﬁas positively correlated with percentége fat‘ :
cuts, +.69‘and ¢+.7%. Whiteman et al. (1953) found average
backfat ﬁegatively correlated with percentage:leanmcuts,in
-.78 and -.59, in two groups of earcasses stu.d:Led° |

© Brown et al. (1951) introduced the use of spe01f1@
gravity as a measure of "lean te fat ratio" in pork car-
- casses. These workers found specifie gravity of the car-
cags correlated with percentage primal euts, +;68 and 4.69;
pércentage lean cuts, +.8% and +.783 and percentage fat cuts

-,78 and -.81, in two groups of carcasses in their study.



Whiteman et al, (1953) reported similar results with speci-
fic gravity of the carcass and explored the possibility of
using specific gravity of the ham as a measure of carcass
specific gravity., The correlation between specific gravi-
ties of the ham and the half carcass was 4,95,

Another measure of carcass leanness that is in general
use is loin lean area., It is a measure in square inches of
the cross-section of the loin eye muscle (longissimus dorsi).

From two groups of carcasses, Brown et al. (1951) found

correlations between loin lean area and percentage primal
cuts, +,41 and +,20; percentage lean cuts, +.51 and +2 703
and percentage fat cuts, —.%7 and =.80, In a study of
swine carcass measurements, Whiteman and Whatley (1953)
found similar correlations between loin lean area and
percentage lean cuts,

Although lenth has been emphasized in show ring and
breeding selection; little evidence 1s available to illus-
trate its true relationship with carcass value.

Aunan and Winters (1949) found length of carcass
correlated with the per cent lean in the carcass, +.12,
When weight was held constant the correlation between
length of cércass and total lean in the carcass was +,33.
Brown et al. (1951) found length of carcass correlated to
percentage primal cuts, +.513 percentage lean cuts, +.543

and percentage fat cuts, =-.61,



EXPERIMENTAL OBJECTIVES

The purposes of this study were as follows:

I. To study the relationship of certain swine carcass
traits to scores and measurements of similar ftraits
in the live hog,.

IT.,. To study the usefulness of live animal scores and
measurements for predieting carcass merit.

ITI., To observe differences in the usefulness of live
animal scores by judges with different amounts of

experience.
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MATERIALS AND METHODS
a. tource of Data

The 80 hogs used in this study were obtained from the
Swine Breeding Project of the Oklahoma Agricultural Exper-
iment Station in cooperation with the Reglonal Swine Breed-
ing Laboratory. These hogs were highly homogeneous in re-
spect to their breeding, all being from the reciprocal
crosses of the Duroc OK8 and Beltsville No. 1 0K9 lines
that are being maintained at the Oklahoma station,.

All hogs used in the study were from test pens of the
1954 fall and 1955 spring farrowing seasons. These test
pens included four pigs from a litter, which were self fed
a standard ration from weaning until they reached market
weight, Two pigs of each sex from each litter were selected
to make up a test pen when possible. The two barrows were
slaughtered from each litter except in a very few instances
when two barrows were not available. The data for this
study were obtained at the time the hogs reached slaughter

welght (185=210 1lbs. shrunk live welght).
b. Scoring Procedure

Wﬁen animals reached the desired weight range, they
were scored independently by three judges for length, back=-
fat thickness, meatiness and dressing per cent. The score

card used is described in Table I.
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TABLE I

Score Card Used in Scoring lLive Animals

. imal
Characteristic - 1ye anlmab A - .
(&) 1 2 3 4 5 6 7 8 9
 Body length 26.5| 27.0 | 27.5 | 28.0 | 28.5 | 29.0|-29.5 | 30.0| 30.5 | 31.0
(To o5 of an. inch) . . . .} A . . . .
Backfat thickness 2.2 2.1 2,04 1.9} 1.8} 1.7 1.6 1.5 1.4 1.3
(To ,1 of an inch) P
Dressing per cent 68 69 70 71 | 72 73 74 75 76 77
. {(Te-a whole-per cent) : - o : ,
. Meatiness Poor # Average Supéricr
|(Relative estimate)

a1
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The hogs were scored at sbme time convenient to the
judges during the 24 hour shrink period previous to slaugh-
ﬁer;' Although the judges worked separately and at different
timés, each was aware of the period of time hogs had been
off feed at the time of scoring,

The scoring was done by recording the value assigned
to the specific measurements thought most closely associated
with the hog in question by the individual judge. The
‘scores for lehgth, backfat thickness and meatiness were
totaled to give each hog a total score for each ,judgeo Ave=
rage écores for the various items were obtained for each hog

by averaging- scores given by the three judges.
c. Length and Backfat Measurements

Live animal bhody length and probe backfat measurements
were made on these hogs at the time they were welghed off
feed previous To slaughter.,

Length measurements were obtalned with a caliper cons
structed from stralght wooden bars with one fixed and one
gliding straight side arm., The length measurements were
taken by the same person in triplicate and averaged in order
to reduce the measurement varlations caused by changes in
the position of the animal.

Probe backfat measurements were taken behind the shoulder
and at the middle of the loin about one and one~half inches

off the center of the mid~line on both sides., These four



17

measurements were averaged to give a live animal measure-
ment of backfat thickness.

Different probing techniques were used in different
seasons. The 50 hogs slaughtered during the winter of 1954=55
(fall farrowing) were probed by the technique described by
Hazel and Kline (1952), Briefly, small incisions were made
with a scalpel through the skin at the selected sites and a
narrow metal ruler was pressed through the layer of fat to
the firm tissue underneath. The ruler was withdrawn and the
measurements from the scaled instrument were recorded to the
nearest one-~tenth of an inch,

The 30 hogs slaughtered during the éummer of 1955 were
probed with an instrument, known as a "lean=-meter®, developad
at Purdue University. The lean-meter 1s a pistol-like
apparatus equipped with a sliding probe (ﬁeedle) which may
be pressed thrdugh the skin intd_fat and muscle tissues.

The instrument measures electrical'conductivity of tissue
in contact with the tip of the probe, An indicator dial
shows whether the probe 1s in fat of‘muscle tissue, This
is possible since There is é’differenee'in the conductivity
of fat (low conductivity) and lean (high conductivity) tis-
sues., A scale (marked in tenths of an inch) on the lean-
meter indicates the fat thickness of the dilstance from the

outer skin to the lean tissue,



d., Slaughtering and Dressing Hogs

After animals had been scored and measured as described
above, they Were slavghtered in the college meat laboratory.
Shrunk live weights were obtalned just previcus to slaughter
for use in yiéld calculations. | |

The carcasses were dressed packer style with head off
and leaf fat removed., The weight of the leaf fat was obtained
for each hog. Carcasses were placed in a cooler where they

remained until theroughly chilled.
e, Carcass Measurements

The following measurements were taken on each carcass,

while the carcass hung on the rail:
carcass length - average of measurements taken on
both sides, from the anterilor edge
of the first rib to the aitch bone.
- backfat thickness - average of the measurements
' taken on both sides of the split
carcass at the first rib, seventh
riby.last rib and sixth lumbar
vertebra, including skin,

The entire carcass (both sides) was processed in the
following manners» Both sides were weighed and totaled to
obtain a cold carcass weight. The carcass was then sepa-
rated into wholesale cuts -~ hams, shoulders, sides and loins.
The ham was removed from the side by sawing at right angle
to the hind leg and mid-way between the aitch bone and the
curvature of the lumbar vertebrae. The ham was cut off and

rounded so as to leave maximum flank on the belly., The tall



bone was removed and the hind foot removed by sawing through
the hock joint. A%t this point the untrimmed hams were air
welghed and watér weighed in a fashion similar to that de-
scribed by Brown ef al (1951) for the whole carcass. The
hams were skinned about two thirds of the way to the shank,
and the fat beveled down to a very close trim,

The shoulder was removed at the third rib with a cut
perpendicular to the backbone. The Jowl Was removed at the
anterior point of the neck bone with a cut made parallel to
the cut that removed the shoulder., The neck bones were re~
moved and the front foot was cut off just above the knee
joint. The shoulders were skinned and trimmed very similar
to the hams.

The loin.was. separated from the belly by cutting along
a line from the point of the shoulder blade at the shoulder
end, to the edge of the loin muscle at the ham end. The
léins were wvery closely trimmed., One loin from each carcass
was separated at the last rib and a cross-sectional tracing
was made of the longissimus dorsl muscle,

The spare~ribs were removed from the side, taking as
little lean as possible from the belly., The lower edge of
the belly was trimmed to about the fteat line, and the loin
edge straightened to be parallel with the bottom line. The
flank end was cut off enough to allow the belly to fit into

a curing tank.



20
The trimmed hamsy shonldersy loins and bellles were
welghed separately to one«tenth of a pound., The fat trime
mings and skin from all cuts were weighed together and the
lean trimmings were weighed and recorded.
From carcasses processed as described above, the
following measurements were determined:
ham specific gravity « obtained by dividing the air
welight of the untrimmed ham
by the air weight minus the
water weight.
loin lean area - the average of three planimeter ré
readings of a tracing of the longiss~-
imus dorsi muscle,
percentage lean cuts =« the totaled weights of the
two hams, shoulders and loins
dlvided by the cold carcass
welght.
dressing per cent « obtained by dividing the cold

carcass welght by the shrunk
live welght.

£, Statlstlical Analysls

The statistical analysils of the data 1la this study
considted of computing simple and multiple correlations as
described by Snedecor (1953). The data were analyzed within
season because of differences in technlques used in securing
probe backfat measurements, Significant dlfferences hetween
simple correlations were tested by the z~transformation of

rts and the tetest,



RESULTS AND DISCUSSION

In the present study hogs were scored by three men for
length of body, backfat thickness, meatiness and dressing
percentage., Body length and probe backfat measurements were
also made on these animals. The hogs were slaughtered and
certaln carcass characteristics were determined.

The following discussion is presented in three sectlons.
The first section deals with the relationship of certain
carcass traits to scores and measurements of similar trailts
on the live hog. The degrees of association bétween carcass
traits and live animal scores and measurements were obtalned
by computing simple correlation: coefficients ag described by
Snedecor (1953)., Using the same method of analysisy the
relationship of these individual live animal scores and
measurements to carcass merit were obtalned. Percentage
lean cuts was used as a measure of carcass merit in this
study. These relationships are discussed in Sectlon II.

The multiple correlation technique described by Snedecor
(1953 ) was used to determine the relationship between come
binations of live animal factors and carcass merit. Section
III includes a discussion of these relationships and a dis=-
cussion of the differences observed between judges' scores
for predicting carcass merit as measured by percentage lean
cuts,

21



I. BRelationships of Certain Carcass Traits with Scores and
Measurements of Simllar Tralts on the Live Hog
The first part of this discussion deals with the rela-
tionship of certain carcass traits to scores and measure=
ments of similar traits on the live hog. Simple correlation
coefficlents were obtained bhetween carcass characteristics

and live animal scores and measurements,
a, Carcass Length

The relationships of live animal scores and measurements
of body length to carcass length were investigated, Correla-
tions between scores of body length and actual carcass length
are presented in Table II, All correlations between length
score and carcass length were positive and significant (P«
0l), This indicates that judges could detect differences
in body length of live hogs that were highly associated with
actvual carcass length. This observation is in agreement
with those of Phillips et al. (1939) and Bratzler and
Margerum (1953), lione of the correlations in Table II
were significantly different from each other.. HAWevers
season to season differences between correlations of carcass
length with scores by the same judgqﬂ were more varlable
than between correlations with average scores of the three
judges., This indicates that the average score of the com=
mittee was probably more reliable than any individual®s score

for predicting carcass length,
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TABLE IT

Simple Correlations Between Judges! Scores
of Body Length and Actual Carcass Length.

Judge A Judge B Judge C Judges! Ave,
Fl95’+ (50 hogs) 069** 076** °72>:<>;< 085’**
51955 (30 hogs) oL Bk o 623 o B2 o 7k

I' = fall farrowing season
S = spring farrowing season
¥k P¢ 01

TABLE TII

Simple Correlations Between Live Animal
Measurements and Carcass Measurements,.

F195% 51955
Live animal length oo B
and carcass length == o 37%% » HOKK
Probe backfat and
carcass backfat - o HOKF s 39%
=!< P < 005‘
*k P<,0L

Although correlations in both seasons between live

animal length measurements and carcass length (TableIII)

were highly significant, there was a significant difference
(P< .05) between seasons. The predictability of carcass
length from live animal length measurements was 76 per cent
(square of the correlation coefficilent) the first season

but only 48 per cent the second season. DBecause correlations
between live animal length measurememehts and carcass length

were more variable between seasons than were correlations
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between length scores and carcass length, 1t appeared that
length score was a more reliable means of predicting carcass
length than was live animal body length measurement.

Live animal length measurements were made from the poll
(anterior point of the base of the ears) to the base of the
tail, This measurement includes the neck of the hog which
was not included in length of carcaés measurements (first
rib to the aitch bone). It seems almost certain, that dif-
ferences exist between hogs in respect to length of neck and
height of tall setting, which have an influence on live
animal length measurements as made in this study. It is
possible that these same factors may influence judges'® scores,
causing error in their appralsal of body length. To determine
if length scores were more closely associated with live ani=-
mal length measurements than actual carcass length, simple
correlations between those items were computed. No signif-
lcant differences were found between the correlations of
length score with live animal length measurement and those
of length score with actual carcass length., The correlations
between average length score and carcass length (+ 85 and
+,76) were even higher than correlations between length score
and live animal length measurements (+.78 and +.67) for the
two groups of hogs studied. The same relatlionship was true
for two of the three individual Jjudges. It ls possible that
no significant dlfferences in length of neck and height of

tall setting existed in the uniform group of hogs in this
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study. However, if these differences did exist, the data indi~
cates that either the judges were not confused by their
presence or else the longer neck and/or lower tall setting

were correlated with longer carcasses.,
b. Backfat Thickness

The relationships of carcass backfat with llve animal
scores and probe measurements of backfat were investigated,
Correlations between backfat scores of the live hog and
actual carcass backfat are presented 1ln Table IV, These
correlations compare favorably with & correlation of +.42
reported by Willman and Frider (1943) and correlations of
.42, #.42 and +,50 reported by Bratzler and Margerum (1953)
between backfat score and carcass bhackfat. The squared
correlation coefficients indicated that Jjudges were not as
sucecessful in predicting carcass backfat as they were in
predicting carcass length from live animal scores., Although
no significant differences were found between judges or
seasons, there were conslderable differences 1n the corre-
lations hetween hackfalt score and carcass backfat by dife
ferent men and hetween correlations of these same ltems.
in different seasons by the same man., The correlations
between the Judges' average backfalt score and carcass backe
fat were more néarly the same for both seasons, indicating
that average score was probably a more reliable means of

predicting carcass bhackfat than any individual's score,
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Since different techniques were used in securing probe
backfat measurements in different seasons, the relationship
of carcass backfat with these measurements 1§ discussed within
seasons. |
TABLE IV

Simple Correlations Between Judges' Scores of
Backfat and Actual Carcass Backfat,

i

7
e

Judge A Judge B Judge C . Judgés! Aveﬁ_,f

F195% (50 hogs) =, 58%* -, 2k ~.58$ﬁ/,.fL,5756¥¥/
81955 (30 hogs) -.29 R R
* P <,05

doki P <, 01

In the first season the correlation between probe back-
fat and carcass backfat was +.59 (Table III) and significant
(P< .01). .This correlation éoefficiént'iscnot’ significantly
different from any of the correlations between backfalt scores
and carcass backfat (Table IV) for the F1954 season. However,
the sgquare of the correlation coefficients indicated that
probe backfat had the highest predictive estimate of carcass
backfat (35 per cent) available from live hogs in this
season., |

During the second season probe backfat measurements were
made with the lean-meter, which has already been described.
It was discovered at the end of the period, that defective
probes (needles) had been used to secure live animal measure-

ments. The correlation between these probe measurements and
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carcass backfat was computed and found significant (+.39,
P< ,05), however, the predictability of carcass backfat from
these probes was low (15 per cent) as determined by squaring
the correlatlon coefficient. It was felt that these data
were not representative of those which should have been
secured with proper equipment and that comparisons should
not be made between the results obtained under these cire

cumstances and those obtained the first season.
¢, Carcass Meatiness

Meatiness, as scored in this study, was intended to be
a direct estimate of the lean content of the carcass, both
in respect to the ratio of lean to fat and in terms of total
lean tissuve present., The relationship of meatiness score
(also other scores and measurements) with carcass merit is
considered in the next section of the discussion. The
following discussion considers the relationships of meatiness
score to carcass characteristics which are indicative of
"lean to fat ratio' and "total museling" of the carcass.

The degrees of assoclatlon between meatiness score and
ham specific gravity (measure of lean to fat ratio) for the
different Jjudges and seasdns are shown in Table V. The
correlation between Judge A's meatiness scores and ham
specific gravity was the highést assoclation found between
these factors for the F1954 season. The correlation betweén

the same Judge's meatiness score and ham specific gravity
b .
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was the lowest found in the S1955 season. As for length and
backfat scores, it appeared that the average meatiness score
of the three judges was a more reliable estimate of ham
specific gravity than was any individual judge's score.
Simple correlations between judges® scores of meatiness
and loin lean area (measure of +total muscling) are shown in
Table VI, Essentially the same relationships were found

as between meatiness scores and ham specific gravity, Table V,

TABLE V

Simple Correlations Between Judges! Scores of
Meatiness and Ham Specific Gravity

Judgé A Judge B Judge C Judges' Ave,

F1954 (50 hogs) RITEEE .08 o 3k L3Ok
81955 (30 hogs) - 24 .26 0 36% R
* p< 005
Bk P<,01
TABLE VI

Simple Correlations Between Judges'! Scores of
Meatiness and Loin Lean Area,

Judge A Judge B  Judge C Judges' Ave,

F1954. (50 hogs) RO W19 .2k o 3OHH
81955 (30 hogs) 025 .22 .35 ,38%
* P <,05

% P <01

Although Judge A's scores were correlated with loin lean
area to a higher degree than any other scores in the T195L
season, comparisons of correlations between seasons indlcated

that average score was the most reliable estimate of muscling.



d. Dressing Per Cent

Dressing per ceh£ is one of the factors commonly cone
sidered in the ' buying and’selldng of slaughter-hogs.  The
three men, who appralsed the live hogs in this study, scored
the hogs for dressing per cent prior to slaughter. The
coxrelations between dressing per cent écores and actual
dressing per cent are presented in Table VII, Study of
these data indicated that dressing percentage could not be
rredicted by these judges to a satisfactory degree. It
seemed certain that a dependable estimate of carcass value
could not be made from estimates of dressing per cent unless
conslderable improvement could be made in the accuracy to
which dressing per cent was scored. Ebr thils reason dressing
per cent scores were not considered any further in the analy=

sis of the data in this study.

TABLE VII

Simple Correlations Between Judges'! Scores of
Dressing Per Cent and Actual Dressing Percentage.

Judge A Judge B Judge C Judges' Ave,

71954 (50 hogs) -, 36%E 28k .12 022
81955 (30 hogs) .19 .07 -ol3 .06
#PL,05

#% P01



II. Relationships of Individual Live Animal Scores and

Measurements to Carcass Merit in Swine

Ine relationship of certain live animal scores and
measurements to the corresponding carcass characteristics
have been discussed. The followlng discussion deals with
The relationship of cercass merit to these same scores and
measurements of the live hogs. Percentage lean cuts of the
cold carcass (hams, loins and shoulders) was used as a mea-
sire of carcass merit or carcass value in this study., Core
relations of percentage lean cuts with live animal scores
and measurements and carcagse measurements were determined.
Comparlsons between correlatlons revealed the relatlve
nsefulness of the scores and measurements for predleting

carecass value,
8, Length Secore and Measurement

ftudy of the correlations of péf@@ﬂtag@ lean euts with
live émim@l length scores (Table VIII) and measurements
(Table IX) revealed that no appralsal of length was highly-
assoclated with carcass valuve. Carcass length was signifil-
cantly correlated with percentage lean cuts (Table X) the
second season only and then the predlctability of carcass
value was only lhlper cent. Although differences in body
length were detectable by live animal scores and measure-
menfs, the squared correlation coefficients indicated they
were of little wvaluve in predictihg carcass value as measure

by percentage lean cuts.

d



TABLE VIII

Simple Correlationé Between Judges' Scores of Various Body
Characteristics and Percentage Lean Cuts of the Cold Carcass,

— e e -

Judge A | Judge B _ .Judgé‘c ’ “Jgdgesl Ave,
% lean cuts with
scores of:
length-- F1954 .08 002 022 .12
51955 «32 .15 o223 .28
1 .
backfat- F1954 o 37% 12 «30% o31%
' 51955 ©38% o 53¥HH 030 o HR2%¥
meatiness- F1954  J45%* ~.02 .27 .32%
’ 81955 . 54** 035 04-4* 060**
* P<,05
®% P¢,01

T¢
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TABLE IX

Simple Correlations Betﬁeen Percentage Lean
Cuts and Live Animal Measurements,

F1954  ..-.-81955

% lean cuts with
measurements ofs
length 07 +15

probe backfat = 5T7%% -e32

TABLE X
Simple Correlations Between Percentage Lean Cuts
and Various Carcass Characteristics. .

S—
e

P95, 51955
% lean cuts with the
following characteristics: .
carcass length. -,02 0 38%
ham specific gravity .50%¥ - oDO*H
loin lean area ,47%% 0 56%#¥
carcass backfat - 42%% -y 78 H%

% P< 05
#* P< ,01
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b. Backfat Score and Probe

Although Judges were not as successful in predicting
carcass backfat as carcass length, backfat score was more
closely associated with carcass value than was length
score, This could be expected since the correlations be=
tween actual carcass length and percentage lean cuts (~,02
and =,38) were much lower than.those between actual carcass
backfat and percentage lean cuts (-,42 and -.78) for the two
groups of carcasses in this study.

Probe backfat was more highly correlated with percent-
age lean cuts (Table IX) than was backfat score (Table VIII)
for the F1954 season. As already mentioned, the data from
probe backfat measurements for the S1955 season are not com-
parable since mechanical defects were found in the lean-meter.
Probe backfat was more highly correlated with percentage
lean cuts (~.57) than was actual carcass backfat (=.42),

This is in agreement with Hazel and Kline (1952) who reported
a correlation of =,50 between probe backfat and percentage
primal cuts as compared to -,.45 between carcass backfat and

the same measure of carcass value.
c, Meatiness Score

In the foregoing section, it was observed that Judge
A's meatiness scores (F1954) were more highly associated

with ham specific gravity and loin lean area than were
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the other judges' scores, Correlations between meatiness
scores and percentage lean cuts (Table VIII) indicate that
differences also existed between judges in the usefulness
of their meatiness scores for predicting carcass value,

Meatiness scores were more highly correlated with
percentage lean cuts the second season than they were the
first, which may indicate that through practice the ability
to satisfactorily estimate carcass value from live hogs can
be developed. |

Correlations between Judge A's live animal meatiness
scores and percentage lean cuts for the two seasons (4.45
and +.5%) compare favorably with correlatlons between ham
specific gravity and percentage lean cuts (+.50 and +.66)
and correlations between loin lean area and the same |
measure of carcass value (+ 47 and +.56)., This indicates
that an experienced judge may predict carcass value by
visual appraisal of the live hog wvery nearly as accurately
as carcass value can be determined from ham specific gravity

or loin lean area obtained from the carcass,
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III. Relationships of Combinations of Live Animal Scores
and/or Measurements with Carcass Merit in Swine
In the preceding sections, relationships of indiwvidual
live animal scores and measurements with certain carcass
traits and with carcass merit were considered. The present
section deals with combinations of live animal scores, live
animal measurements and live animal scores and measurements

a8 they are related to carcass merit in swine.
a, Llve Animal Scores

Total score was the first combination of live animal
factors given consideration. Scores for length, backfat
and meatiness were totaled for each hog for each judge to
give a total score, The quare of the correlation coef=
fleclents between total score and percentage lean cuts re«
vealed the relative effectiveness of predicting carcass
merit from total score, The correlatlons are thown in

Table XI,

TABLE XI

Simple Correlations Between Judges' Total Scores of Length,
Backfat and Meatiness with Percentage Lean Cuts,

Judge A Judge B Judge C Judges' Ave.

154 (50 hogs) o Bk .05 o 32% o 28%
81955 (30 hogs) o 53k RS S 37 o H2HK
* pL 05

w3 Pg 01
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Considerable differences existed between judges' pre-
dictability of carcass merit from total score., Heretofore,
in the discussion of thils study, differences between judges
have been mentioned with no attempt to explain these differ-
ences, The men who visually scored the hogs in this study
had varylng amounts of experience in making such appraisals.

Judge A, having judged many of the major swine shows
throughout the United States, has considerable experience
in judging hogs for their apparent carcass merit. Judge B,
a swine breeder, has considerable experience in swine selec-
tion but not as much practice in judging large classes of
slaughter hogs as Judge A, Judge C had little experience
in judging swine previous to the initiation of this study,

Differences in the correlations between live animal
scores and percentage lean cuts existed between Jjudges
(Tables XI and XII). The square of these correlation coef-
ficlents revealed a superiority in the predictability of
carcass value from Judge A's scores, especially in the F195k
season. It is suggested, that thils superiority in the use-
fulness of Judge A's scores for predlcting carcass value
was attributable to his greater experience and practice in
appraising hogs for their apparent carcass merit.

Further study of the same data indicated no definite
trend in superiority of either Judge B or C in respect to
each other. It was pointed out that Judge B had considerably
more experience in swine selection than Judge C. However,

the lack of sufficient practice in appraising hogs specifically



for carcass merit by both men was reflected in the correla=-
tlons between their scores and percentage lean cuts, Further
evidence which supports this belief is the increased useful-
ness of scores by Judges B and C for predicting carcass value
the second season as compared to the first. It is suggested
that practice in appraising hogs for characteristics indica=-
tive of carcass merit may result in scores which are useful
in predicting carcass value,

The next questﬁom given consideration was whether or
not total score was more predictive of carcass value than
were scores for individual characteristics., Comparisons of
correlations in Tables VIII and XI indlicated that total
score was more highly assoclated with carcass value than
was either length or backfat score alone, However, scores
for meatiness appeared to bhe as highly assoclated wiﬁh car-
cass value as was total score. This means that when a Judge
had estimated the desirability of the carcass by giving the
animal a meatiness score, he could not improve the estimate
simply by adding values which he felt were indicative of
backfat thickness or carcass length.

It has been pointed out that some live animal factors
were more predictive of carcass value than were others. In
using total score as an index of carcass value, each inde-
pendent varlable was given equal influence., It seems reason~-
able that those factors which were most predictlve of carcass
valvue independently should receive more emphasis when consild=-

ered in a combination., To give variables thils welghted
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influence, the multiple correlation technique described by
Snedecor (1953) was employed in the statistical analysis.

Multiple correlations between percentage lean cuts and
the three live animal scores inecluded in total score are
shown in Table XII, |

The multiple correlations for Judge A's scores with
percentage lean cuts were +.50 and +.57 as compared to his
simple correlations of .41 and +.53 between total score
and percentage lean cuts for the two seasons. Comparison-
of these correlations show that the‘multiple correlation
'ﬁechnique increased the degree of relationship and there-

' fore, increased the predictability of carcass value,

The correlations in Table XII indicate 1little evidence
which dictates.the relative importance of the individual
scores, It appears that meatiness score plus either of
the scores for length of backfat was as predictive of car-
cass merit as when the third score was included. Only the
average scores for the F195h4 season do not support this
viewpolnt,

The application of the technique of multiple correlation
increased the predictability of carcass value only slightly.
This is mosgt iikely due to a large variance contributed by
joint effects . arising from the inter~correlations Qf the

three scores with each other,
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TABLE XIT

Multiple Correlations Between Percentage
Lean Cuts and Live Animal Scores,

Judge A _ Judgeé? Ave,

F195% 1955 F1954 £1955
FHio3y LBORE 157 236 6L
kU Dk Bk .35 6L
3123 RISl 2 L5k » 38% o DK
Byok MK B .32 o 6O%*
" Key to measures:
1 = Percentage lean cuts
2 » Length score :
E = Backfat score
= Meatiness score
* P L GOS
% PC L01

b, Live Animal Measurements

Multiple correlations between percentage lean cuts and
live animal measurements were computed. They are shown in-
Table XIII. Again only the data for the F1954 season was
comparable since the probe measurements in the S1955 season
were in error., The multiple correlation between percentage
lean cuts and live animal measurements (+,58) was essentially
no greater than the simple correlation between percentage
lean cuts and probe backfat (~,57), This indicates that ~.
length measurement added nothing to the predictability of

carcass value when probe backfat was used,



TABLE XITI

Multiple Correlations Between Percentage
Lean Cuts and Live Animal Measurements,

F1954% S1955
" Rysg o 5 Bk o3k

' FKey to measures:

1 = Percentage lean cuts

5 = Live animal length

6 = Pwohe backfat
.0

¢, Live Animal Scores and Measurements

A combination of live animal scores and measurements
was Investigated as a possible means of predicting carcass
merit, The factors selected to be used in this combination
were length score, meatiness score and probe backfat., Length
score was selected because it 1s easier to obtain than is
length measurement and in this study was as highly associated
with carcass value., Meatiness score was selected because it
was the only estimate of carcass leanness available from the
live hog. Probe hackfat was the most successful estimate of
carcass backfat and the highest correlated with percentage
lean cuts of all the scores and measurements obtained in
this investigation° The multiple correlations between these
factors and percentage lean cuts are presented in Table XIV,
Study of the data in this table revealed, that when probe
backfat was included in combinations with scores of length
and meatiness, differences which existed in the prediction

of carcass merit between judges was greatly reduced.
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| TABLE XIV
Multiple Correlations of Percentage’Lean Cuts with Length
Score, Meatiness Score and Probe Backfat (1954 - 50 hogs).

Judge A Judge B Judge C Judges' Ave.

' Ry, ez L59e LSorx 60k
R126 | GBRE L Hgrr 5Bk 5Bk
Blgh R .03 .30 <32

Ry 6l ' L 57k . Hakk _58**' . 5 8%k

'Key to measures:
1 = Percentage lean cuts

2 = Length score

6 = Probe backfat

L = Meatiness score
**%Pg L 0L '

The relative amount sceres increased the predictiveness
of carcass value between judges seems more important when
caﬁpared to the simple correlation between probe backfat and
percentage lean cuts, -.57. Using the multiple correlation
of percentage lean cuts with length score, meatiness score
and probe backfat, it was found that the combination of fact-
ors raised the predictability'®f percentage lean @ufs frém
32 per cent (square of the simple correlation -.57) to about
35 per cent (square @fvthe noltiple @@rrelati@ns_¥.59> for
Judges B and C and to 38 per cent (square of the multiple
correlation +.62) for Judge A. This shows an increase of
6 per cent f@r Judge A compared to 3 per cent

s B .
. for Judges B and C ¢&ér° twice as .mueh increase in



the predictabllity of percentage lean cuts by the combination
with Judge A's scores,

The multiple correlation of percentage lean cuts with
the combination of factors was +,60 for average scores and
4,62 for Judge A's scores which compares with a correlation
on the same hogs of 4,68 for percentage lean cuts»with four
carcass measurements - carcass length, carcass backfat, ham
specific gravity and loin lean area (Table XV), This indi-
cates that the selected live animal factors were very nearly
as highly correlated with percentage lean cuts as were the

carcass characteristics.

TABLE XV

Multiple Correlations Between Percentage
Lean Cuts and Carcass Measurements.

i S i ot T e b A et e e R o i e i ot bl g o oo
F1954 81955
! 1117890 L B Bk
R1789 o LKk , 81%%
R1890 NS , Bl
K178 RINCELS o 79K
R179 oL Bk 6L
R189 , 6% . B0k
©180 o DO o B34
! Key to measures:
1 = Percentage lean cuts
7 & Carcass length
8 = Carcass backfat
9 = Loin lean area
O = Ham specific gravity
P 0L



SUMMARY AND CONCLUSIONS

A study was initiated in the fall of 195% to determine
the relatlonship of scores and measurements of certain live
animal traits with similar traits on the carcass and with
carcass value, kighty hogs were scored by three men for
length of body, backfat thicknesé, meatiness and dressing
percentage, Body length and probe backfat measurements were
also made on these hogs. The hogs were slaughtered and
certain carcass characteristics were detefmined - carcass
length, backfat thickness, ham specific gravity, loin lean
area, dressing percentage and percentage lean cuts of the
cold carcass,

Simple correlations between certain carcass trailts and
scores and measurements on the live hogs were computed.
These correlations were presented in Tables II, III, IV, V,
VI, and VII. From these data the following observations were
made:

1. The relationships of scores for length of body,

backfat thickness and meatiness to the traits in the

carcass indicated that judges were falrly successful

in scoring these items in live hogs.

2. Comparisons between seasons indicated that average

scores of threeljudges were more reliable for predict-

ing carcass characteristics than were scores of indivi-
dual Judges.

3
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3. Live animal measurements of body length and probe
backfat were significantly correlated with carcass
length and backfat, respectively.

¥, Based on the data from one season, probe backfat was

found to have the highest predictive estimate of carcass

backfat of the scores and measurements studied.

5. Judges were not able to satisfactorily predict dress-

ing percentage of individual hogs in this study.

The relationships of these same live animal scores and
measurements to percentage lean cuts were studied., Simple
correlations between percentage lean cuts and individual
live animal scores and measurements and carcass traits are
presented in Tables VIII, IX, and X, From these data the
following observations were made:

1. No appraisal of carcass length was highly associated

with carcass value in this study.

2. Backfat and meatiness scores were more predictive

of carcass value than length scores,

3. Probe backfat was more highly associated with

percentage lean cuts than was backfat score or actual

carcass backfat.

L., Considerable differences were observed among judges

in thelr correlations between meatiness scores and

percentage lean cuts,

5. Comparisons between seasons indicated that practice

may Ilmprove the judge's ability To score live hogs for

meatiness, which 1s highly associated with carcass value.



The relationships of percentage lean cuts to combina-
tions of live animal measurements, live animal scores and
live animal scores and measurements were investigated.
Simple correlations between total score and percentage lean
cuts were computed. Multiple correlations between percentw
age lean cuts and those 1tems included in the combinations
studied were also obtained.,. These data were presented in
Table XI, XII, XIII, XIV, and XV, Study of these data
revealed the relative usefulness of the combinations of
items for predicting peréentage lean cuts. The following
observations were mades:

1. The data indicated that scores given by an experi-

enced judge were more predictive of percentage lean cuts

than were scores given by an lnexperienced judge.

2, Total score was not related to carcass valve any

more than was meatiness score alone.

3. The application of the technique of multiple corre=-

lation increased the correlations of percentage lean cuts

with live animal scores only slightly. Meatiness score
plus either length score or backfat score was as highly
agssociated with carcass value as when all three scores
were included.

L, The data indicated that length measirement added

nothing to the predictablility of carcass value when

probe backfat was used.

5., Multiple correlations of percentage lean cuts with

length score, meatiness score and probe backfat increased
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the predictability of percentage lean cuts from 32 per

cent (square of the simple correlation between probe

backfat and percentage lean cuts) to 36 per cent for
average score and to 38 per cent for an experienced
judge.,

6. Correlations between percéntage lean cuts and the

combination of length score, meatiness score and probe

backfat compared favorably with those of percentage

lean cuts and four carcass characteristics < carcass

length, carcass backfat, ham specific gravity and loin

lean area,

Combinations of live animal factors as means of predict-
ing carcass value need to be given further consideration he-
fore specific recommendations are made. From the present
study probe backfat appears to be the only factor which can
be recommended extensively for predicting carcass merit in
live hogs. It appears that meatiness score, when appraised
by an experienced Jjudge, may prove to be valuable for in~ |
creasing the predictability of carcass value by probe backfatj

however, this point needs further investigation.
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