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ABSTRACT :

Eight body dimensions were measured on 73 Australian
Merino males (AM) and 44 Somali Goat males (SG) to predict body
weight (BW), hot and cold carcass weight (HCW&CCW, resp.). Heart
girth (HG) was the best single predictor and accounted alone, for 77%
of the variation in BW of AM. Entry of chest depth (CD) followed by
circumference of rear flank (RF) into the multiple regression
prediction equation increased R2 to 84%. In SG, HG was the single
significant variable and R2 was only 45% .

Heart girth was, also, the most significant variable for predicting
HCW and CCW of AM, R? was 72.8 and 72.2%, respectively. Entry
of CD increased R2 to 79.7 and 79.5%, resp. In SG, HG was replaced
by HAW (height at withers) which was responsible for 56.6 and
51.8% of the variation in HCW and CCW, resp. For HCW,
entry of round circumference (RC) improved R2 to 65.4%,
successively increased by incorporating CD to 73.4% . However,
for CCw, entry of CD in the 2nd step increased R? (o 62.5 while
addition of RC improved the prediction determination to 70.8%.
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Differences between AM and SG are attributable to genotypic
variations, differences in numbers of experimental animals and to
magnitude of variability in predicted traits.

Key words: Sheep, Goat, Body dimensions, Body weight,
Prediction.

INTRODUCTION

Practical methods of assessing yield of meat in live animals
should be rapid, inexpensive and reasonably accurate. Reports on
the use of live body dimensions to predict meat merit of the animal are
markedly contradicting. (Galal et al., 1965; Fahmy and Galal., 1968;
Berg and Butterfield, 1976; Abdallah and Rashad, 1981:Al-Jalili and
Aziz, 1990 and Mc Gregor, 1990). Most of these studies indicated
that live weight is the best single predictor of carcass merit. However,
under some situations, especially under ficld conditions of develop-
ing countries, where body weight itself may not be easy to measure,
body dimensions could be the most practical and feasible means to
predict animal meatness.

The objective of the present study was to determine the sig-
nificance of live body dimensions for predicting body and carcass
weights of Merino sheep and Somali goats imported for slaughter in
U.A.E.

MATERIALS AND METHODS

The present study was conducted at Al-Ain Slaughter House
during the period from November, 1989 to June 1990. Data were
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collected on 73 Australian Merino and 44 male Somali goats chosen
randomly from sheep and goats imported for slaughter in Al-Ain
abattoir,

Animals were weighed and their body dimensions were
measured just prior to slaughter after fasting for 18 h. Body dimen-
sions recorded were : Heart Girth (HG): circumference of the body
Just behind the fore legs; Chest Depth (CD): vertical distance from
the withers to the chest floor; Height at Withers (HAW): vertical
distance from the withers to the floor; circumference of Rear Flank
(RF): circumference of the body just before the hind legs; Round
Circumference (RC): circumference of the round just under the
body floor; Pelvis Width (PW): distance between the two hooks;
Chest Width (CW): width of the body at the withers; and Body
Length (BL): bone. All dimensions were measured to the nearest
cm., HG, RF and RC were measured with tape while the others were
measured using a standard steel calliper.

Hot carcass weight (HCW) was recorded including kidneys
while cold carcass weight (CCW) was determined after chilling for
24 h at 40C, Data were analysed and prediction equations were de-
veloped using SAS General Linear Models Procedure (1982). Inde-
pendent variable was included into the step-wise multiple regression
equation only if its inclusion added significantly (P < .05) to the accu-
racy (R2) of the equation.

RESULTS AND DISCUSSION

Table 1 shows means, standard deviation, minimum values of
the various body dimensions measured on Australian Merino (AM).

Variability estimates among individuals in different body
dimensions, expressed as C.V., were relatively low, C.V. ranged
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from 9-12% with the exception of PW (C.V. = 18.7 % ) and RC
(C.V. = 14%). Larger variability estimates, however, were observed
for body and carcass weights, C.V. ranged from 21-25%. Live body
weight of AM averaged 40.4+1.0 kg and ranged from 24 to 65 kg. Hot
carcass weight (HCW) averaged 20.5+0.6 Kg and ranged from 10.7
to 33.5 kg while cold carcass weight (CCW) averaged 20.1+0.6 kg
and ranged from 10.5 to 33.1 kg.

Table 2 presents estimates of the simple correlation coeffi-
cients among BW, HCW, CCW and the various body dimensions in
AM. All correlations were highly significant except for that between
pelvis width (PW) and height at witheres (HAW), (r = 0.13 and
P<.25). Heart girth (HG) and chest depth (CD) had the highest
correlations with each of BW, HCW, and CCW; r ranged from 0.84
to 0.88.

Table 3 presents the multiple regression equations developed
to predict BW, HCW and CCW of AM with corresponding stan-
dard error (S) and coefficients of determination (R?). When used as
a single predictor, HG alone accounted for 77% of the variation in
BW. Entry of CD, in the 2nd step, added 6.34% to the R* which in-
creased to 83.3%. In the 3rd step, the inclusion of rear flank circum-
ference (RF) made a further but small increase of only 0.87. Thus,
the equation including HG, CD and RF could predict BW of Austra-
lian Merino with an accuracy of 84.2, which could be of practical
importance in situation where it is not possible to weigh animals.

Similarly, heart girth alone contributed most of the variation in
both HCW and CCW of AM. When used alone, HG accounted for
72.8 of the variation in HCW. Numerous studies previously
indicated that HG is the best body dimension used for predicting
body and carcas weights of meat animals (Brown et al., 1974;

43



'19pI0 2AN9dSAI UL ‘70000 PUE 900°0 ‘600°0 ‘STO ‘L000 ‘SO0'0 ‘T0000 > d oYM
0¥ Pw T9 ‘A0 ‘MVH ‘MOD ‘MOH ‘Mg WM Md JO 9501 105 1d90X9 10000 > ©

JOUQIDJWNIIID PUNOY

cL'0 (4¥) “Jjunoid ueyy JIedy
6L'0 680 (OH) yuid uesy
650 99°0 1IL°0 (19) wsusy Apog
I#'0 090 TS0 I€0 (Md) WP SIA[g
8S°0 9L0 ¥LO 9v0 TLO (MD) Wpa 194D
LSO EL0 6L°0 L9O 6ZT0 090 (a2) wdep 1594
I19°0 €9°0 €90 890 €10 +E0 TLO (MVH) sidynm 1e 1ySoy
79'0 PLO S80 690 0€0 190 80 690 w60 (MDD) ydom sseased plod
€9°0 SL°0 S80 O0LO0 IE0 T90 #80 OLO0 S6'0 (MDOH) wySrom sseared 10H
S9°0 €80 880 O0L0 1I+¥0 990 ¥80 890 0071 (mdg) wsSem Lpog
23 494 OH 198 Md M @O MVH Mmd SO[QBIIBA

'dooys OUIIS]A] Ul SUOISUIWIpP ApOg UIEII9Y pue 1ydiom
sseo1ed ‘ySrem Apoq Zuouie BSIULIOIJJR0O uOnEB[RII0Y o[dwWIS "7 Q[qBL

44



$908°0 €9°Z (uwdo ‘Md) 8LI0 -
(w2 ‘q) 7190 + (W2 ‘OH) ¥EE0 +¥ST-= K '€
TS6L'0 0L’ T (wo ‘g)) 9490 + (w0 ‘OH) BLTO+ LST-=A T
€TTLO LOE (wd ‘OH) SLFO+T1'E€ET-=A 'L

(oTom [

#L6L () 69°C ("wo ‘@) 19970 + (W2 ‘OH) 9870+ 9ST-=A T
08ZL0 co¢ (w2 'DH) 8LFO+0ET-=X I
: B3 TJSiam SSedIed 10H

9I¥8°0 Ty ("wd ‘I $SI0 +
('wo ‘@) SHO'T + (W ‘OH) 690+ TEE-=A €
6ZER'0 €T¥ ("wo ‘@) 680°1 + (W2 ‘OH) 0ESO+0IP-=A T
€69L°0 €8°¥ ('wo 'OH) LPRO+89c-=A I
: 5y oM ApUg

¥ S suonienbas uomnoipsig

‘dodys OULSIN Ul (z¥) UOHBUIWILSIGD JO 1UIIII0D

pue (S) 9leWNIS? JO SIOLID pIBpUBRIS Ylim 1YSiom SSealed P[O2 pue 1ydrom
sseoles 10y ‘iySiem £Lpoq 1oy suonenbs wuonoipsid uorsssiSar opdnnp € IQEL

45



Abdallah and Rashad, 1981; Nicholson and Sayers, 1988 and
Sabry, 1991). However, inthe 2nd step, the entry of CD added a
considerable contribution of 7% to increase R? of the model to
79.7%. No other body dimensions contributed significantly to the
equation. Since the main objective of the present investigation was
to test the predictive capacity of body dimensions not body weight,
the latter was primarily excluded from the model. However,
Al-Jalili and  Aziz (1990) predicted HCW of Awassi lambs using
BW, PW , and HAW with R? value of 96%.

With regard to CCW, HG contributed 72.2% of the total
variation. Again, CD came second and scored a partial determina-
tion of 7.3% increasing the model's R2 to 79.5. Thses figures are
very comparable with those mentioned above for HCW, however, in
the 3rd step, PW made a further but small improvement of only
1%, R%= 80.6%. That is to say dressing percentage of the Merinos
could be accurately estimated (R? = 79.5), simply by measuring
HG and CD of the animal.

Table 4 shows mean, standard deviation, minimum and
maximum values for the various body dimensions in Somali goats
(SG). Body weight of experimental animals averaged 22.8 + 0.4
Kg and ranged from 18 to 34 kg. The range obtained for BW in SG,
16 Kg, is almost one third of that found for AM (41 Kg). HCW of
SG averaged 109 + 0.2 Kg and ranged from 8.4 to 13.8 Kg, while
CCW averaged 10.5 + 0.2 Kg and ranged from 7.9 to 12.6 Kg. The
range of HCW in SG is less than one fourth that of AM and that of
CCW is only one fifth the range observed for CCW of AM. Also,
coefficients of variations (C.V.) of BW, HCW and CCW of SG is
almost half those calculated for AM. These comparisons indicate
that the magnitude of variation in each of BW, HCW and CCW s
much less than its corresponding amount in AM.
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Table 5 presents estimates of the simple correlation coeffic-
cients among each of BW, HCW and CCW and the various body di-
mensions in SG. In general, values of correlation are much less
than their corresponding values estimated for AM. HG and CD were
highly correlated with BW (r = 0.67 and 0.59, resp. and P < 0001).
With both HCW and CCW, HAW was the highest correlated body
dimension (r = 0.75 and 0.72, resp and P < .0001). Corresponidng
correlations of RC amounted 0.68 and 0.66, P < .0001. CD also
showed comparable and significant values, however, HG showed
smaller values, r = 0.52, P < .0003 and 0.51, P < .0005 with hot and
cold carcass weight, respectively.

Table 6 shows multiple regression equations developed to
predict BW, HCW and CCW of SG. HG was the only significant
variable contributed to the variation in BW of SG. R2 was only
45% , much less than that obtained for the same variable in AM,
0.77%. Body dimensions showed more predictive capacity in esti-
mating carcass weight of SG. HAW was the most significant varia-
ble scoring alone R2 of 56.6% in estimating HCW. R? improved to
65.4% by incorporating RC into the prediction equation. In the 3rd
step, the entry of CD added a partial R? of 7.3 to improve R2 of
the equation to 73.4% .

Minor changes in ranking of the body dimensions could be ob-
served in predicting CCW of SG, R? obtained from using HAW alone
was S51. 8, improved to 62.5 by incorporating CD and then to 70.8%
by the entry of RC.

Differences mentioned earlier between AM and SG could be at-
tributed to various factors; genetic differences (Abraham et al., 1963)
Which are probably reflected in different anatomic characteristics.

As a tropical goat breed, SG are characterized with relatively long
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legs which gives a body height close to that of AM, despite the
marked difference in live body weight. The finding that HG is the
most reliable predictor of BW in both species and for HCW and
CCW in AM where HAW is the most reliable predictor for HCW and
CCW in SG may indicate differences in the distribution of various
body components among the two types of animals. Different numbers
of animals, 73 AM vs. 44 SG and differences in magnitude of varia-
tion in the traits considered, all contributed to the differences detected
between AM and SG.
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