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Abstract

The effects of docking on fattening performance and carcass characteristics were investigated using 28 fat-tailed Norduz
single-born male lambs raised at the Research and Practice Farm of Yüzüncü Yıl University of Van, Turkey. Lambs (n = 13)
were docked at 1 day of age with rubber-rings using elastrator. After weaning, lambs were fed concentrates ad libitum for 70
days. Carcasses of slaughtered lambs were chilled at +4 ◦C for 24 h and evaluated for carcass characteristics. Average daily
live weight gains of control and docked lambs were 203 and 210 g, respectively. The slaughter and carcass characteristics of
the control and docked lambs were as follows: untailed dressing percentages 38 and 43%; kidney and pelvic fat weights 0.07
and 0.11 kg; neck weights 0.6 and 0.7 kg; flank-breast weights 0.76 and 0.98 kg; tail fat weights 3.08 and 1.07 kg, respectively.
These differences were significant. Though not significant, corresponding estimates for Musculus longissimus dorsi areas 16.8
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nd 19.1 cm2; muscle ratios 42 and 41%; bone ratios 24 and 23%; subcutaneous fat ratios 12.2 and 15.7%; intramuscular fat
atios 3.6 and 3.8%, respectively, were important. The results of this research indicated that docking of fat-tailed Norduz lambs
as beneficial in both improving daily live weight gain and carcass characteristics by consumers.
2005 Elsevier B.V. All rights reserved.

eywords: Docking; Fattening performance; Carcass characteristics; Lambs; Norduz

. Introduction

Meat production from sheep has remained econom-
cally important for centuries in Turkey. Mutton is an
mportant contribution to red meat production amount-
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ing to 26% of the total meat production of Turkey.
But, meat production from native sheep breeds is far
from meeting the demand. Approximately 87% of the
sheep population in Turkey consists of fat-tailed breeds
(Anonymous, 2000). The fat-tailed Norduz sheep, a
subtype of the Akkaraman breed, are characterised by
adaptation to harsh environmental and feeding condi-
tions. These sheep found in the province of Van, East-
ern Anatolia in Turkey are tolerant to extreme temper-
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atures, poor feeding and diseases. Traditional breeders
generally rear these sheep that graze in the outskirts
of the villages, along the canal banks and by the road-
side. Adult body weight in Norduz ewes ranged from
48–79 kg under rural farm conditions (Bingöl, 1998).
Further information on production characteristics and
techniques to improve fattening performance and car-
cass characteristics of fat-tailed native sheep breeds of
Turkey is required.

The fat deposited in the tail is an energy source
for the animals during the times of low energy intake
(O’Donovan et al., 1973; Bıyıkoğlu et al., 1977). How-
ever, the fat tail of the breed is considered a liability in
terms of reproduction, growth and feedlot performance
and carcass marketing conditions. In addition, storing
of the fat in the body or tail requires more energy than
the synthesis of lean tissue. Because consumers prefer
leaner meat, marketing of meat with excessively fatty
is becoming more difficult. The carcasses of fat-tailed
sheep breeds are marketed with tail fat in Turkey. Pres-
ence of tail fat lowers the quality and consequently the
commercial value of the carcass. One method of pro-
ducing leaner carcasses in fat-tailed breeds is docking.
Tails are removed using a knife, rubber elastrator ring or
hot tail docking iron. The aim of this study was to eval-
uate the effects of docking on fattening performance
and carcass characteristics of fat-tailed Norduz male
lambs. This is the first report on the effects of docking
on fattening performance and carcass characteristics in
Norduz male lambs.
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oil) and 100 g/day clover hay (91% dry matter, 13.9%
protein and 37.5% crude fiber) per lamb. The duration
of the fattening period was 70 days. The lambs were
weighed every 2 weeks. In addition, daily live weight
gains and concentrate feed consumption of the groups
were recorded for 70 days.

Ten lambs from the docked and control were slaugh-
tered at the end of the fattening period. Live weights
of all lambs were recorded on 3 consecutive days after
12 h fasting and then 12 h later prior to slaughter. Af-
ter complete eviceration and dressing, carcasses were
weighed (warm carcass weight). The head, skin, feet
and the other offal of all lambs were then removed
and separately weighed. Internal fat deposited on the
top of the kidneys (peri-nephric fat) and around the
gastro-intestinal tract (mesenteric fat) were separated
and weighed. The carcasses were chilled at +4 ◦C for
24 h and then weighed. The tail was removed at its ar-
ticulation and the tail, genitalia and cannons were dis-
carded. The cold carcass was split into two symmetri-
cal parts along the backbone. The carcass length, leg
depth, leg width, leg length, rump width, chest depth,
chest width, and shoulder width were measured from
the whole and left half carcass. The left half of the
carcass was cut into six parts, according to the pro-
cedure of Colomer-Rocher et al. (1987) and weighed.
The area of Musculus longissimus dorsi (loin eye mus-
cle) was measured after the cold carcass was split
between the 12th and 13th rib. From the cross sec-
tion, the area was traced onto an acetate paper and
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. Materials and methods

Twenty-eight Norduz single-born male lambs raised
t the Research and Practice Farm of Department of
nimal Science, Yüzüncü Yıl University, Van, Turkey
ere used in the study. Norduz male lambs born (13) in

he same week were randomly assigned to the docked
nd control (intact) treatment, respectively. The lambs,
xcept control were docked at 1 day of age by rub-
er elastrator-rings and tail removed after 2 weeks. All
ambs were weaned at 2 months of age.

At the beginning of fattening period, live weights
f all animals (body weight at 3 consecutive days after
eaning) were recorded. The animals were housed in
roups and fed ad libitum with concentrate (90% dry
atter, 16.8% protein, 8.9% crude ash and 9.8% crude
he area was measured using a planimeter (a digital
lanimeter of Placom, KP-9ON). Dressing percent-
ge was calculated as a ratio of 24 h fasting weight
rior to slaughter and chilled carcass weight. The heart,
ungs and liver weight were calculated as a ratio of
laughter weight. The testes and internal fat weight
ere calculated as a ratio of warm carcass weight.
he ratios of other organs and carcass cuts were cal-
ulated as a ratio of cold carcass weights. Muscle,
one and fat components of the carcasses were deter-
ined by physical dissection of the region between

he 6th and 12th ribs (More-O’Ferrall and Timon,
977).

The mathematical model for the analysis of growth
nd carcass measurements included the fixed effects
ue to treatment (control versus docked lambs) and
esidual error (SAS, 1998). Student’s t-test was used to
etermine significant differences between mean values.
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Daily feed consumption and feed conversion efficiency
were assessed.

3. Results

Total weight gains during the fattening period
were 14.2 ± 0.74 and 14.7 ± 0.89 kg for the con-
trol and docked lambs corresponding estimates for
daily gain 203 ± 10.5 and 210 ± 12.7 g, respectively.
Body weight at the end of the fattening period (final
body weight) of docked lambs (36.4 ± 1.38 kg) was
higher than control lambs (35.8 ± 1.39 kg) (P > 0.05).
There were no significant differences between docked
(4.81 kg) and control lambs (4.88 kg) in feed conver-
sion (the feed consumption per kilogram live weight
gain) and daily feed consumption (1.01 and 0.99 kg,
respectively).

Slaughter and carcass characteristics of lambs are
presented in Table 1. Except for carcass length which
was higher for docked than control lambs with no sig-
nificant differences in carcass measurements. However,
docked lambs showed a tendency for slightly wider and
longer carcass than control lambs. Docked lambs had
slightly higher M. longissimus dorsi areas than con-
trol lambs (P > 0.05). There were insignificant differ-
ences in fat thickness over M. longissimus dorsi area.
Slaughter, warm carcass and cold carcass weights and
dressing percentages were similar between docked and
control lambs. In the present study, docking did not
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of muscle, bone, subcutaneous and intramuscular fat.
Though not significant, docked lambs had less muscle
ratio than control lambs.

4. Discussion

Although the total and daily weight gains during the
fattening period were similar between the control and
docked lambs, body weight at the end of the fattening
period of docked lambs was higher than control lambs.
These findings are consistent with Alkass et al. (1985)
and Marai et al. (1987) that differences in growth per-
formance during the fattening period between the con-
trol and docked male lambs in the Awassi and Ossimi
breeds were not significant. In contrast, Cengiz and
Arık (1994) reported that final weights, total and daily
weight gains in docked lambs of the Akkaraman breed
were higher than the control lambs.

In agreement with the present study, findings with
different sheep breeds support docking does not re-
duce live weight gain and feed conversion (Gürsoy
and Özcan, 1982; Biçer et al., 1992; Cengiz and Arık,
1994). Feed conversion efficiencies of the docked
(4.81 kg) and control lambs (4.88 kg) were in agree-
ment with 4.90 kg for control and 4.99 kg for docked
lambs of Akkaraman (Cengiz and Arık, 1994).

The mean carcass was length 3 cm longer for docked
than control lambs (P < 0.05) suggest docking increases
carcass measurements in agreement with earlier studies
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ave any significant effect on the feet, skin, testes, kid-
ey, and spleen weights. But head weight, and kid-
ey and pelvic fat weight were significantly higher in
ocked than control lambs. Docking induced an in-
rease in kidney and pelvic and internal fat weights,
nd general content of carcass fat. Tail weight was
ignificantly higher in lambs of control than docked
ambs.

Proportional yields of wholesale cuts of carcass and
rgans, as well as muscle, bone and fat components
f the carcasses assessed from the 6th and 12th rib in
he control and docked lambs are presented in Table 1.
here were statistically significant differences between

he control and docked lambs for kidney and pelvic fat
atio, internal fat ratio, tail ratio, legs, back-loin ratio,
houlder, neck, fore limbs and flank-breast ratio. Both
ocked and control lambs were similar (P > 0.05) in
roportion of wholesale cuts and organs, and in ratios
Bıyıkoğlu et al., 1977; Cengiz and Arık, 1994). Effects
f docking on M. longissimus dorsi area concur with
tudies in fat-tailed sheep breeds (Marai et al., 1987;
içer et al., 1992; Gürsoy et al., 1992; Cengiz and Arık,
994).

Results on slaughter, warm carcass, cold carcass
eights and dressing percentages are not consistent
ith Marai et al. (1987) reporting higher values for
ocked lambs than control lambs. Findings on kidney,
elvic and internal fat weights, and general content of
arcass fat are in agreement with those in the literature
Joubert and Ueckermann, 1971; Gürsoy et al., 1992;
engiz and Arık, 1994) that docked lambs tended had a
reater proportion of intramuscular and subcutaneous
at depots and a smaller proportion of tail fat than con-
rol lambs. Furthermore, the weights of valuable cuts
f carcass increased with docking in fat-tailed sheep
reeds (Bıyıkoğlu et al., 1977; Marai et al., 1987; Biçer
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Table 1
Mean (±S.E.) for slaughter, carcass characteristics and proportional yields of wholesale cuts of carcass and organs in control and docked Norduz
male lambs

Traits Control lambs (n = 10) Docked lambs (n = 10)

Carcass measurements (cm)
Chest depth 25.1 ± 0.39 25.7 ± 0.53
Leg depth 8.9 ± 0.45 8.7 ± 0.31
Chest width 17.0 ± 0.32 17.7 ± 0.51
Shoulder width 15.1 ± 0.46 16.1 ± 0.39
Rump width 18.8 ± 0.44 18.9 ± 0.41
Leg width 6.2 ± 0.23 6.0 ± 0.17
Leg length 28.6 ± 0.55 29.0 ± 0.61
Carcass length 54a ± 0.70 57b ± 1.15
M. longissimus dorsi area (cm2) 16.8 ± 0.74 19.1 ± 1.18
Fat thickness over LD (mm) 2.4 ± 0.22 2.6 ± 0.25

Carcass weight and dressing percentage
Slaughter weight (kg) 35.2 ± 1.51 35.2 ± 1.55
Warm carcass weight (kg) 16.8 ± 0.81 16.7 ± 0.83
Cold carcass weight (kg) 16.5 ± 0.80 16.3 ± 0.81
Untailed cold carcass weight (kg) 13.4 ± 0.64 15.3 ± 0.68
Dressing percentage (%) 47 ± 0.64 46 ± 0.51
Untailed dressing percentage (%) 38a ± 0.48 43b ± 0.41

Offal items (kg)
Head weight 1.8a ± 0.09 2.1b ± 0.09
Four feet weight 0.8 ± 0.05 0.8 ± 0.03
Skin weight 4.2 ± 0.26 3.9 ± 0.28
Heart, lungs and liver weight 1.6 ± 0.07 1.6 ± 0.07
Testes weight 0.11 ± 0.02 0.17 ± 0.03
Kidney weight 0.12 ± 0.01 0.12 ± 0.01
Spleen weight 0.06 ± 0.01 0.09 ± 0.02
Kidney and pelvic fat weight 0.07a ± 0.01 0.11b ± 0.01
Internal fat weight 0.05 ± 0.01 0.07 ± 0.02
Tail weight 3.1a ± 0.25 1.1b ± 0.15

Wholesale cuts of left half carcass (kg)
Leg weight 2.35 ± 0.11 2.59 ± 0.11
Back-loin weight 1.27 ± 0.07 1.49 ± 0.10
Fore limb weight 1.27 ± 0.06 1.41 ± 0.06
Shoulder weight 0.38 ± 0.02 0.44 ± 0.02
Neck weight 0.60a ± 0.03 0.70b ± 0.04
Flank-breast weight 0.76a ± 0.04 0.98b ± 0.05

Proportions of wholesale cuts and organs (%)
Heart, lungs and liver 4.47 ± 0.13 4.66 ± 0.07
Testes 0.64a ± 0.07 0.97b ± 0.12
Kidney 0.70 ± 0.03 0.72 ± 0.04
Kidney and pelvic fat 0.44a ± 0.04 0.64b ± 0.04
Internal fat 0.29a ± 0.06 0.44b ± 0.10
Tail 18.6a ± 0.95 6.3b ± 0.65
Legs 28.6a ± 0.64 31.8b ± 0.44
Back-loin 15.4a ± 0.38 18.1b ± 0.34
Shoulder 4.58a ± 0.18 5.44b ± 0.22
Neck 7.34a ± 0.24 8.50b ± 0.22
Fore limbs 15.5a ± 0.22 17.4b ± 0.26
Flank-breast 9.2a ± 0.26 12.0b ± 0.32
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Table 1 (Continued)

Traits Control lambs (n = 10) Docked lambs (n = 10)

Muscle, bone and fat components (%)
Muscle 42.4 ± 0.95 41.0 ± 1.75
Bone 23.9 ± 1.13 22.8 ± 1.13
Subcutaneous fat 12.2 ± 1.29 15.7 ± 2.10
Intramuscular fat 3.6 ± 0.41 3.8 ± 0.60

a, b: means within a row not followed by the same superscript differ (P < 0.05).

et al., 1992; Gürsoy et al., 1992; Gökdal et al., 2003). In
contrast, Alkass et al. (1985) reported that the weights
of carcass cuts in Awassi lambs were not affected by
docking. The kidney and pelvic fat ratio, internal fat
ratio, tail ratio, legs, back-loin ratio, shoulder, neck,
fore limbs and flank-breast ratio are in agreement with
Bıyıkoğlu et al. (1977), Cengiz and Arık (1994), and
Gökdal et al. (2003) that docking reduced total fat con-
tent of carcass due to lower tail fat ratio. Studies on
effects of docking on ratios of carcass cuts and organs
in lambs are not common. However, in Awassi lambs,
the amount of total carcass fat was reduced by docking
(Alkass et al., 1985).

The lower muscle ratio in the docked compared to
control lambs though not significant is in agreement
with those reported in Akkaraman lambs (Cengiz and
Arık, 1994). Docking increased the intramuscular and
subcutaneous fat ratios of lamb carcass whereas, as
mentioned above, it decreased the total fat amount of
the lamb carcass because of fat-tail docking (Alkass
et al., 1985; Biçer et al., 1992; Cengiz and Arık, 1994)
is in agreement with the present study. Considering the
consumer demands, it is obvious that the production
of leaner carcasses is of critical importance to produc-
ers; however, Bıyıkoğlu et al. (1977) reported that age
at docking might affect the lean content of carcass. In
this study, animals docked at 1 day of age produced de-
sirable carcass characteristics in agreement with those
reported by Alkass et al. (1985), Biçer et al. (1992),
Cengiz and Arık (1994), and Gökdal et al. (2003) that
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In conclusion, docking of Norduz male lambs did
not reduce growth rate, live body or carcass weights
during fattening but resulted in higher means for many
of the quantitative and qualitative carcass characteris-
tics, and produced leaner carcasses than control lambs.
Thus, docking of fat-tailed sheep breeds may be an ef-
fective way to improve the fattening performance and
desirable carcass characteristics. However, more stud-
ies, with larger numbers of lambs are necessary for a
better understanding of the effect of docking.
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Karakaş lambs. S. Afr. J. Anim. Sci. 33 (3), 185–192.
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