ewes (181) . lable 4 presents compined mn proauction over e two
seasons, The 198 crossbred ewes produced 410 lambs or an average of 2,07
lambs per ewe; whereas, the Dorset ewes produced 1.77 lambs per ewe
and the Rambouillet ewes produced 173 lambs per head. Although cross-
bred ewes tended to have an advantage in number of lambs produced, it
is believed that none of the three breeds performed up to the potential
of this management prograim.

Table 4. Lambing Rate Under a Twice-Yearly Lambing Program.,

Spring and Fall Combined
Breed group! 4] xR [

No. of cwes 170 198 195
No. of lambs horn 301 410 338
Flock lambing rate® 1.77 2.07 1.73

e [boract, 1) x R=Dorsel x Bambowilber, B BEambouillet
2 Lambs born per ewe in the flock per yvear within breed

The Association Between Potassium?

Measurement and Measures of
|.canness in Swine
B. D. Moser, L. E. Walters, J. V. Whiteman, J. C. Hillier, & G. V. O'Dell

Story in Brief

Potassium*® gamma radiation measurements were made in 1968 on
fifty-three Yorkshire barrows representing five weight groups: 100, 150,
200, 250 and 300 pounds, Each pig was taken off feed and "counted” at
each weight interval, irrespective of linal slaughter weight, and was plac-
el back on feed until it reached the predetermined slaughter weight,
The pigs were slaughtered at their pre-determined slaughter weight im-
mediately following live counting. The carcasses were counted and then
cut into standard wholesale cuts; the right side was separated into lean,
fat, and bone,

Correlation coeflicients between flivst and second K'Y counts were
determined on the live animals and the carcasses to determine how well
counts taken at dillerent times agreed, Correlations between first and
second carcass K counts were in closer agreement than those obtained

In cooperation with USDA Agrl. Research Service, Animal Husbandry Research Division.
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for the live animal. From studies designed to find out how important
length of counting time may be, there was essentially no difference be-
tween 10, 20, and 30 minute counting times for the live animals.

Correlations between K counts on live hogs, and pounds of fat-
free lean and percent fat-free lean increased as live weight increased,
This is interpreted to mean that the counts predicted the fat-Tree lean
in the heavier weiglht hogs better than in the lighter weight hogs. ‘The
higher correlations for the heavier weights suggested that the procedure
was more reliable than in the lighter weights. Similar trends held true
for correlations among K49 counts on live hogs and lean cuts through
the 250 pound weight group. Correlations between carcass KA counts
and lean cuts or fai-free lean followed basically the same trend as for the
live animal—Dbeing higher in the heavier weights and lower in the lighter
weights,

Introduction

The increased emphasis placed on muscling in meat animals in re-
cent years has brought about a greater need for more accurate means
of evaluating live animals with respece to fat and muscle development.
Through their buying practices, consumers have expressed a strong pre-
ference for meatier, heavier muscled retail cuts of meat with a minimum
of trimmable fat. Animals of similar ages and market weights have been
shown to differ greatly in the lean-to-fat ratio in their carcasses. These
differences are observed not only within breeds but also within family
lines as well as within sire progency. Since most carcass traits are mod-
erately to highly heritable, more effective tools than are now available
for meat animal appraisal are needed to estimate more accurately the
hn-d].r composition of animals for I}ree{ling purposes, as well as for slaugh-
Ler.

These studies involved the use of a new concept in live animal ap-
praisal, the whole-body K* counter,

Principle of the K* Counter

This method makes use of two basic principles:

(I} Most of the potassium in the body of a live animal is found in the
muscle.

(2} Potassium contains a fixed proportion of naturally occurring radio-
active atoms (called K4, hence the name) which give off very small
amounts of gamma radation which may be measured.

In view of these principles, if K" can he measured accurately, it fol-
lows that the amount of K4 present in a substance should become useful
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as a predictor of total potassium. Total body potassium then, may, in
turn become useful as a predictor of total lean (muscle) in the animal
since much of the potassium in an animal is found in the muscle. The
instrument is designed to measure the K samma-ray emission from the
live animal. The gamma-rays emitted by K* enter a “detector” and upon
entry produce very minute bursts of light (scintillations). These scintil-
lations are fed into a light sensing mechanism, the photo-multipler tube,
which converts the light energy into amplified electrical signals that can
be counted electronically.

Methods and Materials

Filty-three Yorkshire barrows averaging 62 pounds were randomly
alloted by slaughier weight groups — 100, 150, 200, 250, or 300 pounds.
Each pig was taken off feed and “counted™ at each weight interval, ir-
respective of final slaughter weight and was placed back on feed until
it reached the pre-determined slaughter weight. The pigs were self-fed
a milo-soybean meal ration containing 16 percent protein.

In preparation for counting, feed and water were removed from the
pigs 36 hours prior to counting and they were thoroughly washed to re-
move possible potassium containing foreign materials. They were then
placed in the counter in a suitable restraining erate allowing for com-
parable positioning of the animal in the counter among readings. The
net K¥ count for each animal was obtained in the following manner:
two 10-minute background counts (o determine environmental radia-
tion) were obtained for each animal by measuring the background K+
activity of the empty counter, one prior to, and one immediately follow-
ing the 10-minute counting period for the animal. The average of the
two background measurements was subtracted from total count {animal
count - environmental gamma radiation) to oltain net K4 count for
each animal at each counting period. Tlus total count was converted o
counts per minute, which was used in the analysis of the data. This count-
ing procedure was repeated for each animal with an interval between
the first and second counting of not less than one hour nor more than
four hours,

Ten, 20, and 30 minute counting periods were used to determine the
possible influence of length of counting time on repeatability of K
measurement on the same pig the same day. As animals reached the pre-
determined slaughter weight, they were counted and slaughtered on the
same day,

At the time of slaughter, the unsplit carcasses were mounted on a
carcass rack in such a way as to simulate the standing position of the live
pig. This was done in order to study possible effects and interrelation-
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ships of “dress-off” items on net K4 count. The counting procedure used
for the carcasses was the same as that for the live animal—obtaining a
1l-minute net count. The right side of each carcass was then separated
into standard trimmed wholesale cuts following the procedure describecd
Ly the American Meat Science Association. Weights of all cuts as well
as Lotal separable lean, fat and bone were obtained.

The total separable lean mass from the right side of each carcass
was ground once through a 3§” meat grinding plate and thoroughly mix-
ed. The lean mass was then ground and mixed in a combination meat
mixer-grinder through a 14" plate. As the mass came from the mixer-
grinder, two sets of four grab samples each were randomly taken and
placed in airtight sample jars for storage and subsequent proximate
chemical analysis. These analyses included moisture, ether extract (fat),
]:rrmein, and ash determinations. Percent fat-free lean in the carcass |:ilTld
live animal) was determined by subtracting the ether extract from total
separable lean.

The data were analyzed to determine (1) the degree to which the
K4 counter repeated itself and (2) the association between net counts
per minute and pounds of lean cuts (trimmed ham, loin and shoulder)
and fat-free lean; and percent lean cuts and fat-free lean, hoth live and
in the carcass.

Results and Discussion
Correlation

In order for any method or tool to be of value in a rvesearch effort,
it must first of all be repeatable. The term vepeatable means that two
independent counts taken on the same animal on the same day are in
close agreement. Studies were made to determine the degree to which
this instrument would repeat itself, To accomplish this, it hecame neces-
sary to calculate the degree of association between variables under in-
vestigation, For example, coetficients were calculated to express the asso-
ciation between two K4 counts on the same animal at different times on
the same day and which became important criteria for measuring the de-
pendability of a procedure,

Correlation coefficients range from —1.0 to 1.0, A high positive
correlation would mean strong agreement between two readings. A corre-
lation near zero would mean little agreement and onreliability in the
procedure,

Live Animal Studies

The correlation coeflicients between first and second live K counts
for three different lengths of counting time (10, 20, and 30 minutes) and
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for five different weight groups are presented in Table 1. The correlation
coefficients between the two 10 minute counting periods ranged from
461 to .94, These correlations were all significant (P < .01). These
positive coefficients indicate that there was fair to pood agreement be-
tween the two readings and thus the instrument was found to be repeat-
ing itself fairly well.

There was a trend for correlations to be lowest in the lighter weights
and highest in the heavier weights. The correlations for the 20 and 30
minute counting periods followed the same general trend with a range
of 444 to .90 for the 20 minute period and .53 to J-.90 for the 30
mimute period. These data indicate that increasing the counting periods
to 20 and 30 minutes did not increase the agreement between first and
secondl live counts, Therefore, the 10 minutes counting period was used
in the analysis of the data when correlations were obtained between count
and measures of leanness,

Table 2 presents the correlation coefficients hetween first and second
live K4 counts and the average of the two live counts for each weight
group taken on the same day with pounds of lean cuts and fat-free lean
andl the percent of lean cuts and fat-free lean. The correlations obtained
for the 100 pound weight group between count and pounds of lean cuts
ranged from —37 to .07 and between count and percent lean cuts
ranged from —.08 to 441, When count and pounds of fat-free lean and
count and percent [at-lree lean were considered, the range was —.05 to
0 and .24 to |26 respectively. These correlations proved to be low and
non-significant, meaning that there was lititle agresment hetween count
and lean cuts expressed as pounds or as percent.

The 150 pound weight group showed basically the same trend. The
range of correlations between count and lean cuts and count and fat-free
lean was +.18 to ++.47 and --18 o .07, respectively. The negative
correlations obtained in the 0 and 150 pound weight groups show a

Table 1. Correlation Coefficients Between First and Second
Live K Counts Per Minute

[Tength of Cownting Time {MMinutes)]

Ave, 1] 2n ELY
Group  Live Wi N ¥ N T N T
1 103 (49} A (2% B X il (243 hG=e
2 151 {40] 1w [1B) Ad4® {18) .53%
3 199 {32} TR (15 AoEE (15) BeEE
4 250 {22} JTGHE (1] Oy {103 g
3 296 { 9} g un
N = numher of animals o e =
r o= correlation ceeflicient
P o B)
R |}
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Table 2. Correlation Coefficients Beiween K* Live Counts

Per Minute and Measures of Leanness
[Weight Group at Slanghter [ Pounds)]

Mensures 100 150 20 250 Rl

i Kan
Lu:m?'arsn Cosunits Lhs, % Lhs. % Lhs. % Lhs. % Llss. %
Lean  First — 37 —08 47 43 38 96 g1+ ggEE 48 2 52
Cuts Second D7 4l 23 .18 52 A9 Jase ples Tos J1e

Average —20 .6 39 33 48 .45 AEE* _BG** 6l 63

Fat- First — 24 07 05 62%F 58  QIF% fqe gOER Je=
Free  Second 0 26 —14 —18 56 .52 .7I%  J4e% paEs QO
Lean  Average —.05 .24 —04 —07 .52* 58  B5%® gi=e jiwe poke
;-F.]w:l:l animals in all weight groups except 300 pound, (with 1,I:|.- SR
=P < D1}
il S L))

reverse order agreement; as count went up, lean cuts and fat-free lean
went down; and thus in this case, the method proved to be unreliable,

The correlations obtained between count and measures of leanness
for the 200 pound weight group were higher than in the case of the light-
er weight groups discussed above. The correlation between count and
lean cuts and count and fat-free lean ranged from .38 to .96 and
+-.52 to |-.62, respectively. Although there were some signilicant correla-
tions in this group, there still was a low agreement between count and
lean cuts or count and fat-free lean for this weight group.

The correlations for the 250 pound weight group were substantially
higher than those previously discussed for the lighter weights. These
correlations were all significant (P < .05) and most were h.zi]'._l;hl!‘,.I signi fi-
cant (P <= .01y, The range in correlations for this group was .78 to
.91 between count and lean cuts and --.72 10 --.92 between count and
fat-free lean, These relationships indicate that the live K counts per
minute were highly associated with pounds and percent lean cuts as well
as pounds and percent fat-free lean. In this case the counter proved to be
rather precise as a predictor of leanness. Similarly, live K counts per
minute were found to be significantly associated with pounds and percent
fat-free lean in the 300 pound weight group with a range of .71 to |84
which were all statistically significant (P < .05}, also indicating close
agreement between counts and measures of leanness. Correlations obtain-
ed between count and lean cuts were not as high, for this group, as those
for count and [at-free lean, with only two (.72 and .71} being signifi-
cant (P < .05).

There was a trend toward higher correlations between K4 count
and both pounds and percent of Fat-free lean with increase in live weight,
When K4 count and pounds or percent lean cuts were correlated, a sim-
ilar trend was noticed through the 250 pound weight group. Correlations
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between count and lean cuts for the 300 pound weight group, however,
were lower than in the 250 pound group. There is no explanation for
the apparent decrease in accuracy considering these variables in this
weight group.

Carcass Studies

Table 3 presents the correlation coefficients for the first and second
carcass counts for the respective weight groups. As with the live animal,
the counting period was for 10 minutes. Correlations between counting
times in all weight groups were found to be significant (P < .01 and
ranged from .88 to -|-.96. "T'his is interpreted to mean that the readings
from the instrument from one count to another on the same day were
in good agreement. Between-count correlations are expected to be higher
for carcasses than for the live animals because the carcasses were held
firmly in place and at a fixed distance from the detectors, and the counts
were not influenced by inedible offal such as hair, gastro-intestinal tract
and contents.

The data presented in Table 4 indicates the same general trend as
was found for the live animals: namley, lower correlations in the lighter
weights and higher correlations in the heavier weights. The correlations

Table 3. Correlation Coefficients Between First and Second
Carcass K Counts Per Minute!

Carcass Mumher nf Cotrelation
Group Weight (Ih.) Carcasacs Caefficients
1 71 11 ) b
2 108 11 Age=
o 146 11 aes
4 187 11 AoE=
5 224 Q R

(P - 0l
L0 minute counting period

Table 4. Correlation Coefficients Between K Carcass Counts per
Minute and Measures of Leanness (Pounds)

Kae 1My 15

i 200 it} a0
Counts Lean Fat- Tean Fat- Lean Fat. Lean Fat- Lean Fat-
Ier Cuts Free Cuns Froe Cuts Free Cuts Free Cuts Fres
Minnte Lean Lean Lean Lean Lean
First .29 A4 T4 A .26 Nt B0 60 15 B

Second 15 A7 el 24 31 J4% 70* 72E gles ghes#
Average 22 16 Ll A3 .29 3% GhR* G7* TRE RAHe

L] {!l { _n'l} -------
L P )
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for the 100 pound weight group ranged from --.14 to .25 between car-
cass K4 count and pounds of lean cuts and fat-free lean. These correla-
tions were low and non-significant. The correlations between carcass K40
count and pounds of lean cuts or fat-free lean for the 150 pound weight
group were also nom-significant with the exception of the one .74
between first count and pounds of lean cuts. In the 200 pound weight
group, correlations hetween carcass K4 count and pounds of fat-free lean
were all statistically significant (P < .05) with a range of 4-.69 1o .73,
When count was correlated with pounds of lean cuts none of the three
was significant.

In the 250 pound weight group, all correlations were significant
(P < .05) with the exception of the correlation between first count and
pounds of lean cuts or fat-free lean. The range for this group was from
.60 o .72, There was a substantial increase in the correlations for
the 300 pound group over those previously discussed for the lighter
weight groups. The correlation between count and lean cuts and count
and fat-free lean was from .75 to 4-.85, which were all significant (P
< 05y and most were highly significant (P < 01}, This suggests that
there was good agreement with both K4 count and pounds of lean cuts
as well as K count and pounds of fat-free lean.
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