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The effects of slaughter weight and sex on some slaughter traits of
Akkaraman and Morkaraman and Turkish Merino lambs”

Biilent TEKE', Necmettin UNAL?

! Abattoir of Ankara Commodity Exchange, Yenikent - Ankara, Turkey; > Department of Animal Breeding and Husbandry, Faculty
of Veterinary Medicine, University of Ankara, Digkap1 - Ankara, Turkey.

Summary: Some slaughter characteristics of Akkaraman, Morkaraman and Turkish Merino lambs were evaluated. The data
were collected from 219 Akkaraman (181 male and 38 female) and 54 Morkaraman (32 male and 22 female) and 73 Turkish Merino
(47 male and 26 female) lambs. The data were analysed by using least squares models. The models were included fixed effects of
breed, empty body weight (EBW), sex and two-way interactions. Empty body weight groups with five kg ranges for each breed were
constituted. Akkaraman, Morkaraman and Turkish Merino lambs showed slightly increasing dressing values with increasing EBW.
The effect of empty body weight on dressing percentages was significant in Akkaraman and Morkaraman lambs (p<0.05, p<0.01).
However, the effect of sex on this trait was not pronounced in all three breeds. As EBW was increased, the percentages of the head,
feet and empty digestive tract were decreased; however, the percentages of the tail and the length of small and large intestines
showed a reverse trend in all investigated breeds. The effects of EBW were generally important (p<0.05, p<0.01, p<0.001) for the
traits mentioned above. On the other hand, the effects of sex were not usually significant (p>0.05) for the same traits in all breeds.
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Akkaraman, Morkaraman ve Tiirk Merinosu kuzularda kesim agirhgi ve cinsiyetin baz1 kesim
ozelliklerine etkisi

Ozet: Akkaraman, Morkaraman ve Tiirk Merinosu kuzularda bazi kesim ozelliklerine kesim agirhigr ve cinsiyetin etkisi
incelenmistir. Aragtirmanin hayvan materyalini 219 Akkaraman (181 erkek ve 38 disi), 54 Morkaraman (32 erkek ve 22 disi) ve 73
Tiirk Merinosu (47 erkek ve 26 disi) kuzu olusturmustur. Her 1rk i¢in 5 kg sinif araligina sahip gruplar olusturulmustur. Veriler en
kiigiik kareler yontemi ile analiz edilmistir. Karkas randimani, Akkaraman, Morkaraman ve Tiirk Merinosu kuzularda bos canli
agirlikla birlikte az bir seviyede artig gostermistir. Bos canli agirligin karkas randimanina etkisi Akkaraman ve Morkaraman
kuzularda 6nemli (p<0.01, p<0.05), cinsiyetin etkisi ise her li¢ irkta da 6nemsiz olmustur. Her {i¢ irkta da bos canli agirlikta artisla
birlikte bas, ayak ve sindirim sisteminin (bos) oranlar1 azalmig, kuyruk orami ile kalin ve ince barsak uzunluklar1 artmistir. Bu
ozelliklere bos canli agirligin etkisi 6nemli (p<0.05, p<0.01, p<0.001), cinsiyetin etkisi ise Gnemsiz olmustur.

Anahtar sozciikler: Cinsiyet, kesim agirligi, kesim 6zellikleri, kuzu, yerli irklar.

crossbreeding using the Merino began in 1928, Merino
crossbreeds represented only 3% of the total number of

Introduction
The sheep population in Turkey was approximately

25.4 million in 2007 and sheep meat was constituted
about 40.6 % of the total red meat production with 272
thousand tons of meat, according to estimation by FAO
(4). Thus sheep bears economical importance and they
contribute the farmers, who live in the rural areas of the
country, make a living.

Akkaraman and Morkaraman sheep are made the
highest number of breeds, accounting for nearly 65% of
the total sheep population in Turkey. They are fat tailed
and multipurpose breeds, but low in production of milk,
meat and wool. The Turkish Merino is a crossbred breed,
derived from crossbreeding of German Mutton Merino
with Akkaraman and Kivircik breeds. Although the

" This study was prepared from the senior author’s PhD thesis.

sheep (2, 5).

Many studies investigating the fattening performance
and slaughter and carcass traits of Akkaraman,
Morkaraman and Turkish Merino breeds have been
conducted so far. These studies were well reviewed by
Yalc¢in (1986) (18) and Giirsoy (2005) (5). The previous
studies on these breeds were mainly conducted on ram
lambs and the data were relatively obtained from a few
lambs slaughtered at main slaughter weights. So, the
detailed information for the effects of sex and various
slaughter weights on some slaughter characteristics of
lambs of these breeds is relatively scarce. In present
study, the data were obtained from both sexes and much
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more lambs. The aim of the study was to evaluate the
effects of sex and slaughter weight differences on some
slaughter traits of Akkaraman, Morkaraman and Turkish
Merino lambs.

Materials and Methods

The study was conducted at the Abattoir of Ankara
Commodity Exchange in Turkey. The data were
collected on 219 Akkaraman (181 male and 38 female)
and 54 Morkaraman (32 male and 22 female) and 73
Turkish Merino (47 male and 26 female) (Central
Anatolian Merino) lambs from January to June in 2004.
The lambs of the study were randomly selected from the
lambs slaughtered in the Abattoir. They were 4-12
months old and weighed 20-60 kg which represents the
commercial age-weight slaughter range. The data were
collected three times in each week during the six months
period. The data were categorised in terms of empty body
weight groups with five kg ranges for each breed. The
number of lambs investigated from each breed in the
study was not equal, because the number of slaughtered
animals in Akkaraman breed was higher than those of
Morkaraman and Turkish Merino.

Feed was withheld overnight before the slaughter,
with free access to water. Before the slaughter, the breed
and the sex and the slaughter weights (SW) were
recorded. Then, the animals were slaughtered according
to standard commercial procedures. The weight of
carcass with tail (CWT), feet (cut at tarsal — metatarsal
and carpal — metacarpal articulations), skin, full and
empty gastrointestinal tract and head (cut at the occipital
— atlantoidal articulation) were determined. Heart and
lungs (including trachea) and liver and spleen were
weighed as one piece (HLLS). After 4 h at 4 °C, the tail
was cut off at its base and the remaining part of the
carcass was weighed (CW). A 50 g sensitive electronic
weighing scale was used in order to scale the weights.
The empty body weight (EBW) was calculated by
deducting the weight of the gastrointestinal contents (full
minus empty gastrointestinal tract) from the slaughter
weight. The dressing percentages were calculated as
carcass weight with tail and without tail divided by
slaughter weight and empty body weight. The carcass
length was taken from the cranial edge of the articulatio
humeri to the caudal edge of tuber coxae while
circumference and depth of carcass were taken from
caudal edge of the scapulas. The length of small and
large intestines were taken by a measuring tape on a
smooth surface upon the subtraction of the intestinal
contents. The percentages of head, feet, skin, tail and
HLLS were calculated based on EBW while the
percentage of empty digestive tract was estimated based
on SW.

Data were analysed using Least Squares Model
Procedures of SPSS package program (3). The models

for the traits investigated were included fixed effects
empty body weight groups, sex and two-way interactions
between the fixed effects. When the data of three breeds
were analysed, breed was included the model and common
empty body weight groups for three breeds were taken
into consideration. The statistical significances between
the subgroups were determined with LSD test (17).

Results

The least squares means of some slaughter traits of
Akkaraman lambs are shown in Table 1. The dressing
percentages based on carcass weight with tail (DP,) to
slaughter weight (SW) ranged from 49.8 — 53.5 %, but
the dressing percentages based on carcass weight without
tail (DP,) to SW varied among 42.8 — 44.3 %. On the
other hand, the dressing percentages based on carcass
weight with tail (DP;) and without tail (DP,) to empty
body weight varied among 56.0 — 59.3 % and 46.4 — 51.1
%, respectively. The differences among the EBW groups
for DP, DP; and DP, were significant (p<0.01, p<0.05),
but there were no significant differences between sexes
in all dressing percentages although the females had
higher values. There were significant differences among
EBW groups in terms of percentages for head, feet, tail,
HLLS and empty digestive tract (p<0.001), but not
significant for skin. Tail percentage of males was higher
than females, and difference between them is statistically
important (p<0.001). It has been observed that length of
small and large intestine ranged from 24.6 - 28.4 m
(p<0.001) and 6.3-7.0 m (p<0.05) among EBW groups,
respectively. The effects of sex on the traits mentioned
above were not significant. The two-way interaction
between EBW and sex was insignificant.

The values of some slaughter characteristics of
Morkaraman lambs were mentioned in Table 2. The
values for DP,, DP, DP; and DP, varied in a range of
47.5 - 50.8 % (p<0.01), 39.1 - 42.0 % (p<0.01), 54.9 —
58.4 % (p<0.01) and 45.2 — 47.8 % (p<0.01), respectively.

Although there were no significant differences
between sexes in terms of dressing percentages, the
females had higher values. The percentages of head and
skin among EBW groups were not significant, while the
percentage of the feet, tail and HLLS among EBW
groups were significant (p<0.001, p<0.05). The effects of
sex on those of the traits were not significant except for
tail (p<0.05). Significant effects of EBW on differences
of the length of small and large intestines (p<0.001,
p<0.01) were observed, however, there was no
significant effect for sex. The two-way interaction
between EBW and sex was not significant.

Table 3 contains the least squares means for some
slaughter traits of Turkish merino lambs. Due to fact that
Merino breed is a thin tailed breed, only DP; and DP;
percentages are shown in Table 3. The means of DP; and
DP; were not affected significantly by the EBW and the sex.
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Table 2. The least squares means (+ SEM) for some slaughter traits of Morkaraman lambs
Tablo 2. Morkaraman kuzularda bazi kesim 6zelliklerine ait en kiigiik kareler ortalamalari ve standart hatalar

Empty body weight groups (kg) Sex
Parameters . . Total

30-34 35-39 40+ Sig. Male Female Sig.  (n=54)

(n=24) (n=16) (n=14) (n=32) (n=22)
Slaughter weight (SW, kg) 37.2+0.85  43.0£1.04 53.7+£1.23 45.4+0.74 43.9+0.99 44.6+0.60
Empty body weight (EBW, kg) 32.240.70  36.1+0.85 47.3+£1.01 39.4+0.61 37.8+0.81 38.5+0.49
Hot carcass weight with tail (CWT, kg)  17.7+£0.51  21.1+0.62 27.3+0.74 22.240.44  21.8+0.59 22.0+0.36
Carcass weight without tail (CW, kg) 14.5+£0.44 17.3£0.53  22.6+0.63 18.2+0.38  18.1£0.51 18.1£0.31
Dressing percentage (DP;) 47.5+0.51*  49.140.63" 50.8+0.74° **  48.9+0.60 49.3+0.44 ns 49.1+0.36
Dressing percentage (DP,) 39.1£0.48%  40.2£0.59° 42.0+0.70° **  40.3+0.56 40.6£0.42 ns 40.4+0.34
Dressing percentage (DP3) 54.940.71* 57.8£1.02 58.4+0.86° **  56.5+0.61 57.6+0.82 ns 57.1£0.50
Dressing percentage (DP,) 452+0.60°  47.8+0.74° 47.8+0.87° **  46.3+0.52 47.5+0.70 ns 46.9+0.43
Carcass length (cm) 69.5£0.62°  73.1£0.75° 77.4+0.89° *** 7344054 733+0.72 ns 73.3+0.44
Chest circumference (cm) 7224070 74.3£0.85% 78.0+1.00° ***  753+0.61 74.4+0.81 ns 74.9+0.49
Chest depth (cm) 247+0.31°  25.1+0.38" 28.3+0.46° ***  263+027 25.9+0.37 ns 26.1+0.22
Head (%) 6.4+0.27 6.2+0.32  5.9+0.22 ns 6.0+£0.19  6.3£0.26 ns 6.1+0.16
Feet (%) 3.0+0.05% 3.0£0.07°  2.7+£0.08° *** 294005  2.9+£0.06 ns 2.9+0.04
Skin (%) 12.5+0.35 13.1£0.43 12.7£0.51 ns  12.7£0.31 12.9+0.41 ns 12.8+0.25
Tail (%) 9.5+0.40°  10.0+0.58" 10.9+0.49° * 10.6£0.47  9.6£0.35 * 10.1+0.28
HLLS (%) 53+0.23°  4.9+0.16" 4.4+0.19° *  50+0.14 4.7+0.19 ns 4.9+0.11
Digestive tract (empty) (%) 8.8£0.16°  8.0£0.19° 7.6£0.23° ***  82+0.14  8.1+0.19 ns 8.1+0.11
Length of small intestine (m) 27.1£0.48"  28.440.59° 32.9+0.70° ***  29.6+0.42 29.4+0.42 ns 29.5+0.34
Length of large intestine (m) 6.3+0.16 7.24+0.32 - *x 6.9+0.26  6.6£0.21 ns 6.7£0.18

Sig. : Significance; HLLS: Heart + Lungs + Liver + Spleen ; ns: Not significant (p>0.05); * p<0.05; ** p<0.01; *** p<0.001

&5¢ Means in row with different superscripts are significantly different (p<0.05).

Table 3. The least squares means (= SEM) for some slaughter traits of Turkish Merino lambs

Tablo 3. Tiirk Merinosu kuzularda bazi kesim 6zelliklerine ait en kiiciik kareler ortalamalar1 ve standart hatalart

Empty body weight groups (kg) Sex Total

Parameters 20-24 25-29 30-34 35-39 40+  Sig. Male  Female Sig. (n=73)
m=12)  (@=19)  (@©=20) (=11) (n=11) (=47)  (n=26)
Slaughter weight (SW.kg) 25.241.01 31.3+0.80 35.840.79 41.3+1.09 51.7+1.15 37.5£0.52 36.6+0.76 37.140.46
Empty body weight 2244089 27.5+0.72 31.7+0.71 37.1£0.97 45.9+1.02 33.6+0.46 32.3+0.68 32.9+0.41
(EBW, kg)
Hot carcass weight with 1) ¢, 59 1602047 1856047 21.9:0.64 27.420.68 19.640.45 18.9+0.31 19.3£0.27
tail (CWT, kg)
g;simgpercemage 49.941.06 51.3+0.85 51.6+0.84 53.1+1.16 53.5£1.22 ns 51.040.55 52.8+0.81 ns 51.9+0.48
1
g;;simgpercenmge 56.2+1.05 58.2+0.84 58.2+0.83 59.2+1.14 60.241.21 ns 57.8+40.54 59.040.80 ns 58.4+0.48
3

Carcass length (cm)  64.1£0.69° 68.3+£0.55" 70.7+0.54° 72.5+0.78% 78.8+0.79° *** 71.2+0.36 70.6£0.53 ns 70.9+0.32
Chest circumference (cm) 66.0£0.88° 69.740.70" 72.940.69° 76.3+0.99% 83.0+1.00° *** 73.740.46 73.4+0.67 ns 73.6+0.40
Chest depth (cm) 22.440.35" 23.8£0.28" 24.6+0.27° 24.8£0.39° 28.0+0.40° *** 250+£0.18 24.44026 ns 24.7+0.16
Head (%) 6.4£0.19* 5.8+0.15° 5.7+0.15° 52+0.20° 5.2+022° *** 6.1+0.10 5.3+0.14 *** 5.7+0.09
Feet (%) 3240.08° 2.9+40.07° 2.840.07° 2.5£0.09° 2.6£0.09% *** 3.0£0.04 2.7+0.06 *** 2.8+0.04
Skin (%) 10.6£0.45 10.14036  10.6£0.35 10.3£0.49 10.5£0.52 ns 10.6£0.23 10.240.34 ns 10.4+0.20
HLLS (%) 5.840.18  5.5+0.15  53+0.15  5.14020 4.7+021 *** 544009 52+0.14 ns 5.3+0.08
g/lgesuve“aCt(emptY) 9.74027° 85:021° 8.0+£021% 7.8+0.31% 7.44029° *** 83+0.14 83£020 ns 8.30.12
Length of small 25.4+0.80" 25.8+0.64% 27.1+0.63% 25.0+0.87 29.3+0.92° ** 26.6+0.42 26.4+0.61 ns 26.5+0.36
intestine (m)
Length of large intestine 5 g, 552 6010220 64£0.28° ; ; * 6.0+0.18 5.9:021 ns 6.00.14

(m)

Sig. : Significance; HLLS: Heart + Lungs + Liver + Spleen; ns: Not significant (p>0.05); * p<0.05; ** p<0.01; *** p<0.001

ab.c.de Means in row with different superscripts are significantly different (p<0.05)
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EBW had significant effects on the percentages of head,
feet and HLLS (P<0.001), while there was no significant
effect on skin percentage. The differences in percentages
of head and feet between sexes were significant
(p<0.001). The effect of EBW was significant (p<0.01,
p<0.05) for the lengths of small and large intestines. The
two-way interaction between EBW and sex was
insignificant.

The least squares means of some slaughter traits of
the three breeds were presented in Table 4. The numbers
of animals in Table 4 were appeared different from the
other tables because the common empty body weight
groups were taken into consideration. The effects of
breed on the traits investigated were significant (p<0.05,
p<0.01, p<0.001) except for empty digestive tract and
length of large intestine. All two-way interactions among
fixed effects were not significant.

Discussion and Conclusion

The variation in weight of digestive tract contents in
lambs before slaughter is a problem with evaluating some
of slaughter traits. Withholding of feed before slaughter
is a common procedure used in attempting to overcome
this difficulty. This procedure, however, might be not
entirely satisfactory. So, it could be said that using data
of empty body weight to analyse of effects of some
factors on slaughter traits increases precision. In the
present study, the data were categorised in terms of
empty body weight.

Dressing percentages in Akkaraman lambs based on
carcass weight with tail to slaughter weight (DP;)
showed a regular pattern as empty body weight increased
(Table 1). These results were consistent with those of
literature that reported an increase in Akkaraman (1, 6,
15) and other breeds (7, 9, 11, 15) when slaughter weight
increased. On the other hand, dressing percentages based
on carcass weight with tail (DP;) and without tail (DP,)
to empty body weight did not display a regular pattern
when empty body weight increased. The dressing
percentages of Akkaraman breed in literatures were
generally based on carcass weight with tail to slaughter
weight (DP,) (6, 14, 15, 16). The means of DP, were
similar with those reported previous studies (6, 14, 15,
16) conducted under intensive conditions on Akkaraman;
47-53 %. The tail is cut at the basis when marketing of
carcasses in Turkey and that of price is lower than meat.
So dressing percentage based on carcass weight without
tail (DP,, DP,) has more importance than DP, and DP; in
terms of commercial market. Although the differences
between sexes were not generally significant, the female
lambs of Akkaraman displayed higher dressing
percentages than males. Kremer et al. (2004) (7) and
Perez et al. (2007) (11) reported that female lambs had
higher dressing percentage and this might be associated

to a higher fat deposition in the carcass, and pointed out
that there was an increase in dressing percentage with an
increase in body weight.

A significant decrease in the percentage of head,
feet and Heart+Lungs+Liver+Spleen (HLLS); though a
significant increase in the percentage of tail, with
increase in EBW was observed in Akkaraman lambs, and
this is consistent with results obtained before (1, 6, 8, 11,
15). The differences in the percentage of head, feet and
HLLS between sexes weren’t significant, but significant
for tail. It has been reported (10, 11) that the studies on
the difference between sexes in some slaughter and
carcass traits of sheep breeds are little, and in general
there are some degrees of uncertainty on how sexes differ
in this respect. However, there is a common view that
ram lambs have higher proportions of fat in the carcass
and lower proportions of non-carcass fat depots than ewe
lambs. Negussie et al. (2003) (10) working with fat-
tailed Menz and Horro sheep breeds found that male
lambs had higher tail fat than females slaughtered at
various body weight, and Perez et al. (2007) (11)
working with four different genotypes (Suffolk, Merino
Precoz, Suffolk crossbreds with Merino Precoz and
Corriedale) found that male and female lambs had similar
values for feet and heart and liver percentages. The
results of this study are in line with the results reported
above.

The percentages of skin in Akkaraman lambs were
not affected significantly by empty body weight, being
consistent with the results of the other studies (8, 11, 15,
16). Unal et al. (2006) (16) reported that lambs from
Akkaraman and its crossbred with Kivircik and Chios
breeds showed a similar percentage of skin, ranged from
10.9 to 13.1 %. An increase in EBW caused a decrease in
the percentage of the empty digestive tract, and there was
no significant effect of sex on that trait while the males
had higher values than females. The male lambs of
Pelibuey Hair Sheep and crossbred (Rambouillet x
Pelibuey) had higher empty digestive tract than those of
female lambs (7.8 vs. 6.9 % and 7.9 vs. 7.0 %,
respectively) slaughtered at 30 kg body weight (12). But,
Perez et al. (2007) (11) observed that male lambs from
four different genotypes had lower percentages for empty
digestive tract than females (12.0 vs. 12.6 %). The data
for length of large intestine for the last three EBW groups
were missed because the application of procedure applied
by slaughterhouse didn’t give possibility to collect those
of data.

Due to the fact that it is the most common in
Eastern Anatolia, the number of Morkaraman lambs in
this study was lower than Akkaraman which is the
dominant breed in Central Anatolia. So, the results for
Morkaraman could be presented in three EBW groups
(Table 2). The findings in this study for DP; of
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Morkaraman lambs are similar with those reported on
Morkaraman lambs derived from carcass and slaughter
weights, varied in a range of 51-53 % (6, 8). The
averages of DP; for Morkaraman lambs were lower than
those of Akkaraman lambs and the differences between
Akkaraman and Morkaraman lambs were significant in
the present study (Table 4). The dressing percentages
recorded by the studies (1, 8) that were conducted using
Akkaraman and Morkaraman breeds showed that
Akkaraman lambs had higher performance. On the other
hand, Kadak (1983) (6) reported that Morkaraman lambs
had higher dressing percentages than Akkaraman lambs,
although the differences were not significant. In the
present study, there were statistically significant
differences between Akkaraman and Morkaraman lambs
in terms of DP;, DP;, head percentage and length of
small intestine. On the other hand, a decrease in the
percentage of head, feet and HLLS in Morkaraman, with
increase in EBW, were similar to Akkaraman (Table 1
and 2). With an increase in EBW, a significant decrease
was observed in percentage of empty digestive tract in
Morkaraman lambs. Females were similar to males in
terms of empty digestive tract in all EBW groups. An
increase in length of small intestine was observed when
EBW increased, resulting in 5.8 m difference between
the groups of 30-34 kg and 40+ kg (Table 2). The results
in this study indicated that the lengths of small intestines
of Morkaraman were higher than Akkaraman.

The number of Merino lambs in this study was
lower than those of Akkaraman and Morkaraman lambs.
This is expected because number of Merino is very low
in sheep population. When the findings for Turkish
Merino lambs are evaluated, DP; was increased with the
increase of EBW, although the differences among the
groups were not significant. DP; obtained for Merino
lambs in this study are higher than those reported for the
same breed lambs slaughtered at 44 kg (45 %) (14), but
similar to Merino Branco lambs slaughtered at 24 and 30
kg (52 and 52 %) (13) and Merino Precoz lambs (55 %)
slaughtered at 15 kg (11). It is clear from Table 3 that
carcass measurements increased with the increase of
EBW. The decrease in the percentages of head, feet and
HLLS with increasing in EBW of Turkish Merino, thin
tailed breed, was similar to those obtained for fat tailed
Akkaraman and Morkaraman sheep. A significant
decrease was observed in percentage of empty digestive
tract with an increase in EBW, consistent with the results
of Akkaraman and Morkaraman lambs in the present
study (Table 1, 2 and 3). A significant increase in the
lengths of small and large intestines was detected when
EBW increased. This result is also consistent with the
results of Akkaraman and Morkaraman in the present
study. The effect of breed on the length of small intestine
was significant. This may be have an influence on the

breed differences of physiological properties such as
digestibility of the feeds especially roughage. On the
other hand, the values of DP, and DP; of Turkish merino
lambs were higher than Morkaraman lambs, but similar
to Akkaraman lambs (Table 4). Akkaraman and
Morkaraman lambs, fat tailed breeds, had higher means
of feet and skin percentages than Turkish Merino lambs,
thin tailed breed.

In conclusion, lambs of Akkaraman, Morkaraman
and Turkish Merino showed slightly increasing dressing
values with increasing empty body weights, and the
effect of empty body weight on dressing percentage were
generally significant except Turkish Merino lambs.
While the effect of sex on this trait was not stated, the
females had generally higher values than males. Despite
the percentages for head, feet, Heart+Lungs+Liver+
Spleen and empty digestive tract were lessened as empty
body weight increased in all breeds, the percentages for
the tail, lengths of small and large intestines were
increased. Although the females displayed lower values,
sex was not statistically effective on those of traits.
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