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CORRELATIONS BETWEEN CARCASS CHARACTERISTICS OF LAMBS

A, Asghar® aod N T.M. Yeates**

Simple and partial correlations between various characterise
tics {or organs) of carcasses from 23 Derset Horn x Poll
Mering breeding lambs were computed with the zim of knowing
those correlations which are independent of plane of nutrition
and age of the lambs. A Targe number of characteristics showed
significant simple correlation, but when the vararons due to
plane of nutrition and age were held constant, only a small
nember of the correlations were found to be sipnificant.  This
suggests that many of the variables were related mainly due to
their common association with plane of nutrition and age of
the lambs, whereas the other correlations which were independent
of these factors can provide much more useful basis for predec-
ing eompaosition of carcass.

INTRODUCTION

The evaluation of quality of mest is based on two main considerations:
firstly, to meet the requirements of the trade, and secondly to satisfy (the
consumer’s praference. The former is concerned with “carcass quality ” and
the latter with “meat quality.” Carcass quality is assessed on the basis of
conformation, finish (fat status) and colour of the lean, corresponding to the
species, sex and age of the animal, but their relative importance and henee the
grade varies considerably from country to country (¥eates, e7 gl 1975). Irrew.
pective nf these variations, the information about the relative proportion of three
major tissve. that is, bone, muscle and fat, which is an intrinsic indicative of
carcass quality is always desired. The direct method for estimating the
proportion of these tissues is by anatomical approach. But, this method
cannot be adopled for general pructice, especially when speed and minimum
interference with the carcass are prereguisites.

" Prevanc Address: Departmant of Food Technalagy, Unbvertity of Agriculture, Lyallpur
(Pakistan).
** Department of Animal preduction, Faculty of Rural Scianca, Unlversicy of New
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This miotivated several workers to fook for indices by which refative
propertion of the bone, muscle and fatecan be found out in intact carcass for
commercial assessment  (Baily et af. 1961 Cole er al., 1962 Butter field,
1663 Field erafl, 1963; Orme, 1963; Birketr ef al., T945; Superlock and
Bradford, 1965: Timon and Bichard, 1965; DuBose ef al, 1967 For
example, some of the workers have supggested the use of lengih, depth and,
or area of the L. dorsi muscle at a point in the lumbar region for predict-
ing the (otal amount of musele in the carcass, while others did not find
high correlation betwesn these variables. Limilar disagreement exists over
other reported results. This possibly is due, partly, to the fact that the
relation of different parts, organs and tissues to carcass weight is sxponen-
tial rather than linear (Tulloh, 1963}, and partly due to the interaction
between curéuss components and ante-mortem  history of the animal
(Asghar, 1965)

The present study aims at knowing those correlation coefficients”
{partial} between different parameters of lumb’s carcass which wre indepen-
dent of the nutritional histoty and age of the animul. This infarmution
may be used for predicating \he carcass cumposition (rom simple measure-
ments aof the appropriate characteristics of carcasses.

MATERIALS AND METHODS

The data on 23 Dormset Horn x Poll Merine breeding lambs tall by
one sire ; their scx, nutritional status and growth history being known) were
used in this study (Asghar, 1969, The primary data on different characteristics
of the carcesses were collected accarding to the procedures of Hankins and
Hawe (1946) and Thwaites er af. {1964). The primary data on weight of the
parts {aF organs or tissues) were converted into percentage of the dressed
carcass weights, so as Lo find a base which huas the property {not posscssed
by paimary data) as being more constant (Simpson ef af., 1965),

Siatistical Analysis 1 Simple and partial correlation between various measore-
ments of carcasses were computed according to the standard method, using
Bar-3 Fortran Programme of Rurr ([968) on computer [IMB 1620, Maodel 2,

RESULTS AND DISCUSSION

Simple and purtial correlations matrices of 22 variables of the lamb's
budy are ecorded in Table T and 2 respectively. The data in Table ! show
a number of significant correlations. but an examination of the results in
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both the tables indicutes that many of the correlalions are spurious.
Apparentiy, nutritional status and age of the lamb exerted considerable
influcnce on their relationship, Haowever, the following variables were found
to be significantly associated with each other, independent of plane of
autrition and Age of the animal.

The live-weight was significantly related with careass wright {r=_.847),
carcuss length (r=_648), ‘eye’ area of L. dorsi muscle (r=.469), and gross-
Beshing dndex (re= 469}, Curcass weight was associated with carcass lengih
{r=_708), the length, depth, ares and subcutancous fat thickness of L. dovsi
muscle {r=_612, 469, 671 and 333 respectively), gross— and nat-fleshing
index (r=.604, .524), percentages of bone (r= —.475), head {r= —. 634,
and of brain (r= — 603}, Carcass length was correlated with leg length
fr=.300) and brain (r= J5ody,

The eye' length ol L. dorsi muscle was related to eye’  ares
{r=.634), percentuges of bome {r— — . 523), fat—free muscle {r="471} and
hone (r==— 471}, and gross— and net-feshing index (r=.501, .495 respective-
Iy ‘Eye’ depth of the £. dursi muscle was associated with its areq {r=_686),
subcutumeous fat—thickness {r=.332) und gross—and net-fleshing  index
(r= 496, .509 respectively). 'Eye’ area of L. dorsi muoscle was correlated
with subeutaneous fat-thickness (r=.583), percentapes of fat-free muscle and
bone (r= 505, - 508, respectively), gross- and net-fleshing index {r=. 590,
.535 respectively) and percentage of brain {r=—.528). The suboulineous
far-thickness wuys associated with the pereentages ol bane and fut (re — 489,
510 respectively),

The L. dorsi muscle percentage was related with the percenlage of bone
(r=— .564). Muscle percentage was associated with pereentage of fat
{r=— .918). The percentage of bone was related with the poreentages of
fat (r= - 584}, head (r= 520}, hrain {r=_.533), und of kidneys {r=_.531).
The percentage of fat-free muscle {negatively) and of fut-free boge (positively)
were related with the percentage of head (r=_479) and brain frae 457).

Gross-fleshing index was associated with net-fleshing index ir=.979)
and perceniage of head {r= —.535), There was 1 negative relationship
between nct-fleshing index and percentage of head (re= —.506). The
percentag of head was associated positively with percentages of brain {r= 514
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and liver r=.591), [n all these cases, partial correlation coefficients were
statistically significant, although the values were slightly lower than those
of simple correlations (Table 1) This reveals that part of the relationship
among the variates depended on the nutritional status and age of the lamb,
but most of it was inherent.

The partial correlations between weight of ¢arcass and liver {r=—.343),
bone and liver (r= 642}, brain and liver (r=.478), L. dorst muscle percentage
and total muscle {r=.647), fat percentage and liver (r= —_507), and kidney

and liver (r=.595) were found to be significant (Table 2), although their
simple correlation coefficients were non-significant (Table 1). This implies that
for any given plane of noutrition and age, these variables of lambs are
interrelated, that is, they tend te have u constant ratio, unaffected by plane
of nutrition and age of the animals. .

On the other hand the simple corcelation coefficients of curcuss
length with percentage of fat-free muscle (r=. 465 and bone {r= —.465)
and of head with kidney (r= .457) differed significantly from zero (Table L),
while the partial correlations between thess variables still more so (Table 2).
This suggests that a correlalion, existing belween the planc of nutrition or
age and thesc variables, tended Lo reduce and proportionally [lalsify the
apparent association betweon the concerned variates of lamb’s body. Al the
remaining non-significant partial correlation betwecn other variates depended
for the most part on nutritionul history and age of the lambs.

Besides uncovering many new correlations between different character-
istics of lamb’s body, the present study also substantintes some of the corre-
lations reported for heef curcasses by Cole et al, (1962), Bickeit ef al. (1965),
Butterfield (1963) and DcBose ef af, (1967} Present results also throw some
light on the maode of effect of nutritional stresson different parts and organs of
the lambs. Two views seem toexist regardingthe effect of different nutritional
levels during growth on body composition and conformation of animals, The
firsi originates from the work of Hammond and his useociates (namely, Mchie-
ekan, 1940; Palssonand Verges, 1952); agcording to which low plane of nutrition
during growth has differential effect on the tissuc and organs of the animal
bady. This was later interpreted by Hummand {1944) in terms of a theory
of partition of nutrition according to metabolie rate of the tissug and otgans.
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The other view [s that low plane of nutrition causes more or less uniform
retardation of development except in adipose tissue (Wallace, 1948, Wilson,
1952, 1954, 1958 ; Tulloh, 1963 ; Elaley ¢r @/, 1964). This group probably
supports the proposition of Maynard (1947) that fat is an accumulation
product rather than a tissue representing true growth.  However, Pomeroy
{1955) considers fat as a part of the animal growth, irrespeclive of the
latter's ape and 5ize.

In the present study the correlations between certain variables of
carcass were found to be independent of plane of nutrition and age, while
in gther cases the correlations were influcnced significantly by these faetors.
This soggests a differentizl effect ol nutritional stress on different tissues or
organs af the lambs. If the cflects were uwnifotm on all the tissues and
organs (with respect to body weight) then the partial correlations berween all
the varizbles of carcass would have been independent of nutritional plane,
that is, the purtial corrolation coeflicients would have not been significantly
different fram thase of simple correlations. The work of Butterfield (7965)
and the extensive studies by Sesbeck {1947, 1968) have also shown differential
effect of nutritional stress on various body compaonetits and organs of cattle,
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