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Slaughter and carcass quality characteristics of Chios x Tahirova
crossbred lambs under intensive, traditional and organic production
systems*
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Summary: The aim was to investigate the slaughter and carcass quality characteristics and carcass measurements of Chios x
Tahirova crossbred lambs raised under intensive, traditional and organic production systems in Afyon. Intensive lambs were weaned
at 71 d of age and then finished with commercial concentrates in the sheepfold until slaughter. Traditional lambs were kept with their
mothers at sheepfold until 108 days old, and then they were brought out to pasture with their mothers in the daytime. Organic lambs
were kept in sheepfold with their mothers until 106 days of age and then they were grazed in organic pasture with their mother until
slaughter. Mixture of organically produced straw, barley and sunflower meal was supplied to organic lambs at nights. Lambs reached
to 30 kg live weight were slaughtered. Mean finishing duration was 72 d, 79 d and 92 d in traditional, intensive and organic lambs,
respectively (P<0.05). Lambs of three production systems had similar carcass weight, percentages of dressing and carcass joints.
Lean ratio of the long leg in traditional system was higher than the other production systems (P<0.05). Organic lambs had lower
percentages of omental and mesenterial fat and subcutaneous fat in long leg compared with intensive lambs (P<0.05). As a
conclusion, traditional production system has better results when compared to organic and intensive production systems in terms of
carcass quality parameters. Organic lambs had lower percentages of subcutaneous fat and omental and mesenteric fat than lambs of
intensive system.

Key words: Carcass quality, fatness, lamb production, production system.

Entansif, geleneksel ve organik iiretim sistemlerinde yetistirilen Sakiz x Tahirova melezi kuzularin
kesim ve karkas Kalitesi 6zellikleri

Ozet: Calismada, Afyon ilindeki 6zel bir isletmede entansif, geleneksel ve organik iiretim sistemlerinde yetistirilen Sakiz x
Tahirova melezi kuzularin kesim ve karkas kalitesi 6zelliklerinin ve gesitli karkas 6lgiilerinin belirlenmesi amaglanmigtir. Entansif
kuzular 71 giinliik yasta siitten kesilmigler ve kesime kadar agil igerisinde besiye alinmislardir. Geleneksel yetistirilen kuzular 108
giinliikk yasa kadar agil i¢erisinde analari ile birlikte tutulmuslar, 108 giinliik yastan sonra ise analar1 ile meraya ¢ikarilmiglardir. 106
giinlikk yasa kadar analari ile beraber agil igerisinde barindirilan organik kuzular, bu yastan sonra giindiizleri analari ile birlikte
organik meraya ¢ikarilmislardir. Organik kuzulara ayrica aksamlar1 organik olarak iiretilmis kuru ot, arpa ve aygicegi kiispesinden
olusan yem karmasi verilmistir. 30 kg canli agirliga ulasan kuzular kesime sevk edilmislerdir. Calismada geleneksel, entansif ve
organik kuzularin ortalama besi siireleri sirasiyla 72, 79 ve 92 giin olarak tespit edilmistir (P<0.05). Farkl tiretim sistemlerinde yer
alan kuzularin karkas agirlii, karkas randimani ve karkas pargalarinin oranlar1 bakimindan benzer ortalama degerlere sahip olduklari
belirlenmistir. Uzun buttaki et oran1 bakimindan geleneksel iiretim sisteminde yetistirilen kuzularin diger {iretim sistemlerine kiyasla
daha yiiksek ortalamaya sahip oldugu tespit edilmistir (P<0.05). Entansif kuzular ile kiyaslandiginda organik kuzularin omental ve
mezenterik yag ve uzun butta derialtt yag orani bakimindan daha diisiik ortalamalara sahip olduklari belirlenmistir (P<0.05). Sonug
olarak, karkas kalitesi parametreleri bakimindan entansif ve organik iiretim sistemleri ile kiyaslandiginda geleneksel iiretim
sisteminin daha iyi sonuglar verdigi goriilmiistiir.

Anahtar sozciikler: Karkas kalitesi, kuzu tiretimi, iiretim sistemi, yaglilik.

Introduction
In Turkey, 27.5 million head sheep are bred (15)
and the 24.2% of red meat production is provided from
sheep production (15). According to economical
conditions of the breeders, consumer's preferences, field-

grazing land resources and production goal of the
enterprises (milk, meat, wool, combine), different
production systems are preferred in the world. Generally
sheep production is performed with traditional techniques
in small family type farms in Turkey (18). In traditional
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production system, natural resources such as grazing
lands and stubble are used during the most of the year
and quite few additional feed is given, for the aim of
providing nutritional needs of animals. Male lambs are
usually fed with their mother’s milk and grazed until
reaching slaughter weight. In the winter months, which
there are inadequate resource of grazing lands, male
lambs are fed in the sheep pen with the mixture of
limited amount of roughage and commercial
concentrated feed (12, 26).

Recently, crisis such as BSE, Foot and Mouth
Disease (FMD) and dioxin issues related with animal
products made consumers to concern about the food
security and thus demand to organic products increased
(19). The usage of the antiparasitic and antibiotic drugs
for preventive medicine, growth provocating feed
supplies and nutrition with genetically modified products
is forbidden in organic animal production (1). For this
reason, organic labelled animal products are perceived as
more secure and healthier by consumers.

The quality of the lamb carcass varies according to
breeding system (6). Grazing lambs generally have less
fatty carcasses than that of lambs fed concentrates (9).
When lambs were slaughtered at similar live weight,
carcass weight and dressing percentage of organic lambs
were reported lower than lambs of intensive systems
(23). Moreover, organic lambs which were slaughtered at
similar age with the lambs which were fed intensively
have less body weight and dressing percentage (20).This
study is a part of the project aiming to determine the
finishing performance, slaughter, carcass and meat
quality characteristics of lambs under organic, traditional
and intensive production systems in order to obtain
knowledge for the production system choice to produce
high quality lamb meat. In this part of the study, the
slaughter and carcass quality characteristics and carcass
measurements of Chios x Tahirova crossbred lambs were
investigated comparatively.

Materials and Methods
The research protocol of the current study was
approved by the Ethic Committee of Istanbul University
(Approval number: 2007/41). The study was conducted
in a private sheep farm where organic and traditional
production systems are administered in Afyon. In
addition to organic and traditional production systems in
the scope of the study, an experimental group was also
conducted in which intensive lamb finishing was applied.
Crosshbred lambs which were research material (1/4
Chios X % Tahirova genotype) were chosen between
single-male lambs which were born in the end of the
December 2008. It was provided that there would not be
any significant difference between organic, traditional
and intensive production systems according to initial age

(P=0.752) and weights of lambs (P=0.872).

Intensive production system (n=9): Lambs in this
group were kept with their mothers in the sheepfold until
71 days old age. During this time, in addition to mother’s
milk 60% straw and 40% commercial concentrated feed
mixture was also given to lambs. These lambs were
weaned at 71 days old and then were kept in 2.1 m? per
animal for finishing. In the finishing period, mixture of
40% of straw and 60% of commercial concentrated feed
were given to the lambs ad-libitum.

Traditional production system (n=10): Traditional
lambs suckled their mothers until slaughter age. These
lambs were kept until 108 days old with their mothers.
The mixtures of 60% straw and 40% commercial
concentrated feed were given to the traditional lambs in
addition to their mother’s milk. After 108" day lambs
were brought out to pasture with their mothers in the
daytime, they got only mother’s milk at the night. No
straw or concentrated feed were added to nutritional
program in this group after 108 days of age.

Organic production system (n=9): Lambs in
organic production system were kept in sheepfold with
their mothers until 106 days of age. During this period,
the mixture of organically produced straw (60%), barley
(28%) and sunflower meal (12%) were supplied to the
lambs with free access in addition to their mother’s milk.
These lambs were grazed in organic pasture with their
mother from the age of 106 days old. Lambs and their
mothers were placed in different pens in the sheepfold in
night time and the mixture of organically produced straw,
barley and sunflower meal was supplied to lambs at
nights.

The grass samples were taken from 10 different
points in the pasture at the beginning of the grazing
season and the sampling areas (20 x 20 cm?) were 50
meters apart from each other. Nutrient compositions of
feeds were determined according to the Weende analysis
system but neutral detergent fiber (NDF) fraction was
determined using the procedure described by Van Soest
et al. (24) and acid detergent fiber (ADF) was determined
using the method of Goering and Van Soest (17) as
adapted for the Ankom200 Fiber Analyzer (Ankom
Technology, USA). Chemical composition of the
concentrate feed, barley, sunflower meal, straw and
pasture used in the current study are given in Table 1.

In the study, target slaughter weight was determined
as 30 kg and in the weekly weightings the lambs which
reached to target weight were transported to Istanbul
University Veterinary Faculty Experimental Abattoir.
Lambs were rested one night in lairage unit (3.10 x 3.86
m) at slaughterhouse and during this time they got free
access to water, but access to food wasn’t allowed.
Slaughter of the lambs was executed by following the
standard procedure of the slaughterhouse. Lambs were
slaughtered after electrical stunning. Head, skin, feet and
internal organs were removed and then carcasses were
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Table 1. Chemical composition of commercial concentrate feed, barley, sunflower meal, straw and pasture used in the study
Tablo 1. Arastirmada kullanilan ticari konsantre yem, arpa, aycicegi kiispesi, kuru ot ve meranin kimyasal bilesimi

Chemical composition cori:(()err?trrr;igcfl:; 4° Barley Sunflower meal Straw Pasture
Dry matter, % 90.45 90.26 93.70 94.20 29.80
Crude protein, % 17.44 10.68 19.75 2.44 12.39
Ether extract, % 6.86 1.42 1.12 1.29 1.85
Crude cellulose, % 9.60 5.50 38.89 40.80 37.10
Ash, % 6.47 2.35 5.67 6.15 12.20
NDFA, % 31.47 20.10 41.80 73.68 44.12
ADFB, % 14.86 7.50 21.10 54.26 37.56
Metabolizable energy (MJ/kg DM)© 10.47 11.81 8.62 4.94 6.28

A NDF: Neutral Detergent Fibre.
8 ADF: Acid Detergent Fibre.
€ Calculated values.

P per kg of concentrate feed supplied the following mineral/vitamin premix: vitamin A, 6000 IU; vitamin D3, 750 1U; tocopherol
acetate, 15 mg; vitamin B1, 1 mg; vitamin B2, 4 mg; vitamin B6, 2 mg; vitamin B12, 0.01 mg; niacin, 20 mg; pantothenic acid, 10
mg; folic acid, 0.1 mg; Fe, 50 mg; Zn, 50 mg; I, 0.4 mg; Co, 0.3 mg; Se, 0.3 mg.

A NDF: Nétral Deterjan Lif
8 ADF: Asit Deterjan Lif
€ Hesaplanan Degerler

D Konsantre yemde kg basina bulunan vitamin/mineral karigimi: vitamin A, 6000 IU; vitamin D3, 750 IU; tocopherol acetate, 15 mg;
vitamin B1, 1 mg; vitamin B2, 4 mg; vitamin B6, 2 mg; vitamin B12, 0.01 mg; niacin, 20 mg; pantothenic acid, 10 mg; folic acid, 0.1

mg; Fe, 50 mg; Zn, 50 mg; I, 0.4 mg; Co, 0.3 mg; Se, 0.3 mg.

obtained. Kidneys and the pelvic fat were left on the
carcass. All carcasses’ weight was recorded after kept in
4°C cold storage for 24 hours. In the study, dressing
percentage was calculated according to both slaughter
weight and empty body weight.

Body length, back length, long leg length, hind limb
length, carcass width, chest dept, chest circumference,
buttock width, buttock circumference, carcass length,
internal carcass length and internal chest dept were
measured according to method reported by Fisher and de
Boer (16). Carcass compactness, buttock compactness
and chest roundness index were also calculated (13, 22).

After carcass measurements were taken, right half
carcasses were dissected into 5 joints as; neck, shoulder,
flank, ribs and long leg, with the dissection method as
defined by Colomer- Rocher et al. (8) and the weight of
each joint were recorded.

The percentage of the carcass joints were calculated
according to half carcass weight. In order to determine
the physical composition of the carcasses, dissection
[lean, bone, subcutaneous fat, intermuscular fat and other
tissues (vessels, tendons, nerves etc.)] of the right long
leg was performed with the method as stated by Fisher
and de Boer (16).

One way ANOVA and Duncan’s multiple range
tests (21) in SPSS 13.0 program packet were applied in
order to compare the slaughtering and carcass quality of
the lambs in the groups of intensive, traditional and
organic production systems.

Results

In the scope of the study, finishing period was
started for the lambs in the different production systems
at similar age and at about 17 kg body weight. However
lambs of the traditional system reached to the target final
weight of 30 kg earlier than organic lambs (Table 2). In
regard to chilled carcass weight, dressing percentage and
chilling losses, differences between production systems
were not significant (P>0.05). It was resulted that lambs
in organic system have higher lung+trachea percentage
and heart percentage when compared to those of other
production systems (P<0.001). Differences between
production systems were not significant in regard to
percentages of liver and spleen (P>0.05).

In terms of the carcass measurements except hind
limb length, buttock width and buttock circumference,
the differences between production systems were not
significant (P>0.05, Table 3). It is observed that the hind
limb length of the organic lambs was higher than the
intensive lambs; and the buttock width and buttock
circumference of intensive lambs was higher than the
organic lambs (P<0.05).

Percentages of various carcass joints of the lambs in
organic, intensive and traditional systems are given in
Table 4. According to the percentages of neck, shoulder,
flank, long leg, tail and kidneys, the differences
between production systems were not significant
(P>0.05).
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Table 2. Means and standard errors (SE) for certain finishing and slaughter characteristics in lambs
Tablo 2. Kuzularin bazi besi ve kesim 6zelliklerine ait ortalamalar ve standart hatalar (SE)

Traditional Intensive Organic
Characteristics n=10 n=9 n=9 P Value
Mean SE Mean SE Mean SE

Initial age, day 72.10 2.31 70.44 1.73 70.00 2.12 NS
Initial live weight, kg 17.60 0.58 17.00 0.74 17.43 0.75 NS
Finishing duration, day 72.00° 3.00 79.00%® 6.14 92.00° 6.67 0.043
Final weight, kg 30.74 0.30 30.84 0.41 29.47 0.55 NS
Chilled carcass weight, kg 13.15 0.23 13.13 0.36 12.45 0.35 NS
Dressing percentage?, % 51.60 0.35 51.55 0.55 51.30 0.63 NS
Dressing percentage?, % 45.57 0.24 45.00 0.80 44.17 0.96 NS
Chilling loss, % 3.09 0.17 3.40 0.13 3.61 0.13 NS
Head percentage, % 6.98 0.12 6.67 0.14 7.13 0.14 NS
Feet percentage, % 3.06 0.04 2.97 0.05 2.98 0.06 NS
Lungs and trachea percentage, % 1.93° 0.05 1.73° 0.04 2.23° 0.01 <0.001
Heart percentage, % 0.56" 0.01 0.54° 0.01 0.65°% 0.01 <0.001
Liver percentage, % 2.19 0.05 2.09 0.07 2.09 0.09 NS
Spleen percentage, % 0.29 0.04 0.26 0.01 0.38 0.05 NS

ab: Differences between the means of production systems carrying various letters in the same line are significant.

1 Dressing percentage based on empty body weight, % Dressing percentage based on slaughter weight.

ab. Ayni satirda farkl harf tagtyan iiretim sistemlerine ait ortalama degerler arasindaki farkliliklar énemlidir.

1. Bos viicut agirhigina gore karkas randimani, % Kesim agirhigina gore karkas randiman.

Table 3. Means and standard errors (SE) for certain carcass measurements in lambs

Tablo 3. Kuzularin bazi karkas olgiilerine ait ortalamalar ve standart hatalar (SE)

Traditional Intensive Organic
Characteristics n=10 n=9 n=9 P Value
Mean SE Mean SE Mean SE

Body length, cm 55.44 0.36 54.26 0.90 54.82 0.52 NS
Back length, cm 57.71 0.65 57.02 1.31 59.70 0.74 NS
Long leg length, cm 37.35 0.33 36.78 0.66 38.14 0.56 NS
Hind limb length, cm 27.14% 0.35 26.26° 0.40 27.91° 0.51 0.039
Carcass width, cm 19.14 0.29 19.52 0.49 18.44 0.47 NS
Chest depth, cm 27.37 0.21 26.70 0.31 27.52 0.25 NS
Chest circumference, cm 69.30 0.62 68.33 0.41 68.80 0.31 NS
Buttock width, cm 19.48% 0.15 19.81° 0.25 18.97° 0.18 0.019
Buttock circumference, cm 55.53% 0.39 55.53% 0.51 53.51° 0.67 0.017
Carcass length, cm 68.52 0.79 68.74 1.21 70.40 0.79 NS
Internal carcass length, cm 58.82 0.35 58.43 0.71 58.42 0.43 NS
Internal chest depth, cm 19.27 0.25 18.67 0.24 19.54 0.29 NS
Carcass compactness, g/cm 223.72 4.46 224.83 5.96 212.96 5.32 NS
Chest roundness index 0.75 0.01 0.78 0.02 0.72 0.02 NS
Hind limb compactness, g/cm 77.37 2.14 79.13 2.06 72.75 2.47 NS

ab: Differences between the means of production systems carrying various letters in the same line are significant.
&b Ayni satirda farkli harf tagtyan iiretim sistemlerine ait ortalama degerler arasindaki farkliliklar nemlidir.
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Table 4. Means and standard errors (SE) for percentages of carcass joints
Tablo 4. Karkas pargalarmin oranlarina ait ortalamalar ve standart hatalar (SE)

Traditional Intensive Organic
Characteristics n=10 n=9 n=9 P Value
Mean SE Mean SE Mean SE
Neck, % 8.31 0.35 8.22 0.36 8.43 0.28 NS
Shoulder , % 19.90 0.12 19.42 0.25 20.23 0.32 NS
Flank, % 10.07 0.31 9.83 0.29 9.89 0.27 NS
Ribs, % 25.29 0.37 26.09 0.51 25.23 0.58 NS
Long leg, % 33.05 0.27 32.73 0.47 33.60 0.49 NS
Kidney, % 0.74 0.03 0.76 0.03 0.78 0.03 NS
Tail, % 3.25 0.21 3.58 0.38 2.54 0.41 NS
Table 5. Means and standard errors (SE) for composition of long leg and certain carcass fatness characteristics
Tablo 5. Uzun butun bilesimi ve baz1 karkas yaglilig1 6zelliklerine ait ortalamalar ve standart hatalar (SE)
Traditional Intensive Organic
Characteristics n=10 n=9 n=9 P Value
Mean SE Mean SE Mean SE
Lean, % 62.10° 0.64 59.41° 0.84 60.81° 0.64 0.026
Bone, % 18.08 0.16 18.01 0.44 18.29 0.35 NS
Subcutaneous fat, % 8.52% 0.56 10.45° 0.99 6.85° 0.08 0.015
Intermuscular fat, % 4.24 0.27 4.64 0.28 4.23 0.14 NS
Other tissues?, % 4.49 0.28 4.66 0.12 4.80 0.30 NS
Lean/total fat ratio 5,01 0,33 4.20 0.44 5,70 0,47 NS
Lean/bone ratio 3,44 0,05 3.31 0.07 3,27 0,05 NS
Total fat ratio in long leg, % 12.76° 0.65 15.10° 1.18 11.08° 0.91 0.019
Oment. & mesent. fat, % 0.70% 0.08 0.83 0.11 0.51° 0.06 0.049
KKCF?, % 0.58 0.052 0.78 0.16 0.54 0.033 NS

ab: Differences between the means of production systems carrying various letters in the same line are significant.

P Major blood vessels, tendons, larger nerves and lymph nodes.
°KKCF: Kidney knob and channel fat.

&b Ayni satirda farkls harf tastyan iiretim sistemlerine ait ortalama degerler arasindaki farkliliklar 6nemlidir.

B. Biiyiik kan damarlari, tendonlar, genis sinirler ve lenf nodiilleri.

°KKCF: Bobrek ve legen yagi.

Dissection results of the long leg joints and the
results of certain carcass fatness parameters are given in
Table 5. Lean ratio of the long leg in traditional system is
higher than the other production systems (P<0.05).
Subcutaneous fat percentage in long leg and omental and
mesenterial fat percentages in organic lambs were less
than those of intensive lambs (P<0.05). In regard to
kidney knob and channel fat (KKCF) percentages the
differences between the production systems were not
significant (P>0.05).

Discussion and Conclusion
In the study which is aiming to compare the
slaughtering and carcass characteristics of the lambs
under organic, traditional and intensive production

systems, organic lambs reached to target slaughter weight
later than the lambs of traditional production system.
Coefficient of variation (CV) value of finishing duration
in traditional, intensive and organic groups were 13, 23
and 21%, respectively, which might indicate the similar
intra-group variation for this characteristic in all
investigated production systems. This difference might
be explained by the different nutrition programs among
the production systems. Traditional system lambs were
kept with their mothers whole day, while organic lambs
grazed at pasture with their mothers in daytimes, and
were separated at nights. Numerous authors also reported
that lambs which consume more mothers’ milk were
growing faster or reaching to slaughter weight earlier (3,
14, 25). In the study, the similarity in carcass weight and
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dressing percentage of the lambs in different production
systems could be explained by the experimental design of
the study, in which lambs were slaughtered on similar
live weight. Values obtained for dressing percentage in
the current study was comparable with those results of
previous studies for lambs slaughtered at about 150 days
of age (27) or about 30 kg live weight (7, 11).

The higher percentages of heart, lung and trachea of
the organic lambs could be related to the older slaughter
age of these lambs than lambs of the other production
systems. Ekiz et al. (10) also reported higher lung and
trachea percentage for older lambs when lambs were
slaughtered at the same live weight.

In the study, the hind limb lengths of the intensive
lambs were found shorter when compared to organic
lambs. This result may depend on the less time
requirement for the intensive lambs to reach to the target
slaughter weight. On the other hand, higher mean values
for buttock width and buttock circumference in intensive
lambs when compared to organic lambs can be explained
by the more subcutaneous fat in intensive lambs.

Intensive lambs had higher total fat percentage in
long leg compared with lambs grazed at pasture.
Supporting this result, Caneque et al. (4) also found fat
percentage in the long leg of intensive lambs higher than
the lambs grazed in pasture and they stated that the weak
fatness of the pasture lambs was related with low energy
intake of these lambs. Ekiz et al. (10), Borton et al. (2)
and Cividine et al. (7) also found that fat percentages in
the long leg were lower in grazed lambs than intensive
lambs. Diaz et al. (9) explained the lower fat percentages
in long leg of grazed lambs by more exercising of these
lambs.

It is observed that, intensive lambs have more
omental and mesenteric fat percentages than organic
lambs. The difference between production systems with
regard to KKCF percentage was not significant.
Development of KKCF in finishing period is occurred
later than the development of omental and mesenteric fat
(5). In this study since the difference between the groups
with regard to omental and mesenteric fat percentage was
significant, absence of significant difference for KKCF
percentage can be explained by the relatively late
development of pelvic and renal fat.

Organic system resulted with lower carcass fatness
when compared with intensive system, however organic
lambs needed more time to reach the target slaughter
weight. Moreover lean percentage in long leg was lower
in organic lambs than that of traditional lambs. Intensive
lambs had lower lean percentage and higher total fat
percentage in long leg compared with lambs of
traditional ~ system.  When  production  systems
investigated in the study was evaluated with regard to
meat and total fat percentage, lambs of traditional system
was found as the optimal group.
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