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Sheep breeding has an important place in the economy
and nutrition of people in Turkey. In 2004, a total of
25 million heads of sheep in the country yielded 267
thousand tons of meat which was about 44.3% of the
total red meat production (6).

There are many breeds of sheep in Turkey. The breeds
are multipurpose in the production of milk, meat and wool
and, except for Chios and Kývýrcýk, have low levels of
production. The Akkaraman is the most numerous local
breed in Turkey and is raised in Central Anatolia where
a steppe climate prevails. It is a fat tailed breed raised for
milk, meat and wool, but with low levels of production
for all three products. The Chios is a semi-fat tailed breed
well known for its high milk yield, high prolificacy and
early sexual maturity. The Kývýrcýk is a thin tailed breed
noted for meat quality. Chios and Kývýrcýk breeds are
raised in the western coastal and northern-western
region of the country. They are poorly adapted in other
parts of the country (1).

In a terminal crossbreeding program, local breeds ewes
are usually mated to rams of a more prolific breed to
produce crossbred ewes, which are subsequently mated
to a terminal sire (7). It is important to practice cross-
breeding for lamb production in Turkey. For this purpose,
Chios and Kývýrcýk were crossed with Akkaraman breed
to produce crossbred ewes (4). Before using a terminal
sire, it is necessary to evaluate the crossbred genotypes

in terms of anticipated production traits such as fattening
performance and carcass traits.

The aim of the study was to investigate fattening per-
formance and carcass characteristics of Akkaraman (A),
Kývýrcýk × Akkaraman F

2
 (KAF

2
), Kývýrcýk × (Kývýrcýk ×

Akkaraman) first backcross (KAB
1
), Chios × Akkara-

man F
2
 (CAF

2
) and Chios × (Chios × Akkaraman) first

backcross (CAB
1
) crossbred ram lambs slaughtered at

45 kg live weight.

Material and methods
The study was conducted at Lalahan Livestock Research

Institute, in Ankara. The Institute is located at 33 N latitude
and 40 E longitude, 800 m above sea level. A typical steppe
climate prevails in the location.

The crossbreeding study was started at Ulaþ State Farm in
Sivas, in 1995 (4). The rams and ewes of Akkaraman and
crossbred genotypes were obtained from this state farm in
1998. Both Research Institute and State Farm are located in
similar climatic and topographic conditions.

After lambing, routine lamb management including iodine
treatment of the navel, Vitamin E-selenium injection, ear
tagging was practised. The lambs suckled their dams with
additional concentrates and alfalfa hay until 3 months of age.

After weaning at 3 months of age, 90 ram lambs weighing
about 20 kg were fattened until 45 kg of live weight. Feeding
during fattening consisted of a concentrate mixture available
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ad libitum and 300 g of alfalfa hay per lamb per day. Compo-
sition of concentrate feed was 70% barley, 12% wheat bran,
15% sunflower meal, 1.5% limestone, 1% salt and 0.5% vita-
mins-minerals. All lambs had free access to water.

Body weights of animals were taken weekly. The lambs
were fed in groups and the amount of concentrate consumed
per group in a day was determined. At the end of experiment,
6 lambs of each genotype whose weight were closest to 45 kg
were slaughtered. Feed was withheld overnight before
slaughter, with free access to water. After slaughter, head, skin,
feet, offal and testicles were removed and weighed. Lungs,
trachea, heart and liver were weighed as one piece. The
weights of spleen and kidney were recorded. Digestive tract
was weighed full and empty. Omental and kidney-pelvic fats
were separated and weighed. The carcasses were chilled at
4°C for 24 hours before dissecting. Carcasses were cut accor-
ding to procedure reported by Akçapýnar (Fig. 1) (2). After
removing fat tail, each carcass was halved and left side was
cut into five primal cuts, namely: leg, foreleg, back, loin and
neck + breast + flank. M. Longissimus dorsi thoracic (MLD
tho) was cut between 12th and 13th rib and loin eye area (cm2)
was drawn on parchment and than area was measured with a
planimeter. Back fat thickness over MLD tho was measured
on the 12th rib with a calliper. The dissection (lean, fat and
bone) of the cuts was carried out manually. The percentages
of lean, bone and fat of chilled carcass weight was calculated.

The SPSS package program (5) was used for statistical
analysis of the data. The differences among genotypes for
fattening performance, slaughter characteristics and carcass
traits of the lambs were assessed by analysis of variance and
Duncan�s multiple range test.

Results and discussion
The results of daily weight gain and feed conversion

efficiency and slaughtering age are shown in table 1.
Akkaraman lambs had the highest daily weight gain whi-
le KAB

1
 lambs had the best feed conversion efficiency.

The differences for traits of fattening performance among
genotypes were not significant.

Carcass weights and non-carcass components and fat
deposits of lambs in the genotypes are presented in
table 2. The figures in the table shows that CAB

1
 had the

lowest dressing percentage and chilled dressing percen-
tage, but differences among the genotypes were not
significant. The differences among genotypes in non-
-carcass components were also not significant. KAB

1
produced the highest mean values for omental fat and
kidney + pelvic fat and back fat thickness, but the lowest
mean value for tail fat weight. Akkaraman lambs
showed the reverse trend. The differences among the

genotypes for fat deposits were highly significant (p <
0.01 or p < 0.001). Akkaraman lambs had the highest
MLD tho area, but differences among genotypes were
not statistically significant.

Table 3 presents data for lean, fat and bone contents in
carcass and individual cuts. Percentages of cuts to car-
cass were not statistically different among genotypes
except in loin to carcasses (p < 0.05). Loin to carcass
percentages in KAB

1
 was the highest.

When fattening characteristics of A, KA and CA cross-
bred lambs are evaluated, all genotypes seemed to have
similar values for daily weight gain and fattening length.
However, KAB

1
 lambs had the best value for feed

conversion efficiency. The feed consumption of CAB
1

group was the highest. Kývýrcýk breed is highly efficient
for feed conversion among Turkish native breeds (3, 12,
15). The results in the present study for daily weight gain
are in agreement with the previous reports on Akkara-
man lambs (3, 8) and on Morkaraman lambs (10) and on
Chios × Kývýrcýk F

1
 lambs (11) slaughtered at 45 kg.

However, the findings in this study are higher than those
reported on Akkaraman lambs (14) and on Kývýrcýk lambs
(3) slaughtered at the same live weight.

The lambs from different genotypes had similar
chilled carcass weight. Chilled dressing percentages
obtained in this study are similar to those reported for
Akkaraman (2, 8, 14) and for crossbred lambs of Chios
and Kývýrcýk with Merino and for Morkaraman which all
were slaughtered at 45 kg live weight (9, 11, 15).

It looks that crossbreeding between Chios and Kývýrcýk
rams with Akkaraman ewes had some effects on deposi-
tion site of fat. The data indicated that KA and CA cross-
bred lambs had a higher weight of omental and kidney-
-pelvic fat than A breed and that KAB

1
 lambs had the

highest weight of omental and kidney-pelvic fat. Like-
wise, these data indicated that KA and CA crossbred
lambs had a lower tail fat weight than A lambs and that
KAB

1
 lambs had the lowest tail fat weight. Fat in whole

body was increased while tail fat weight was decreased.
The results in this study are also in agreement with the
report on Morkaraman and Kývýrcýk × Morkaraman B

1
lambs (9). Kývýrcýk × Morkaraman B

1
 lambs, because of

the genetic contribution of thin tailed Kývýrcýk breed, had
lighter tail weight than Morkaraman lambs slaughtered
at 44 kg (0.61 vs. 3.70 kg), but higher pelvic and omental
fat (1.01 vs. 0.52 kg). In fact, the results in this study are
in the line with the general understanding that different
genotypes of sheep have different trends in terms of
distribution of body fat.

The MLD tho area of Akkaraman lambs was higher
than those of Kývýrcýk and Chios crossbred lambs, but
differences among genotypes were not significant. MLD
tho areas in the present study were in agreement with
those reported for some of native breeds (2, 8, 10, 13,
14).

The percentages of cuts to carcass weights in A, KA
and CA crossbred lambs were similar except in loin. The
KAB

1
 lambs had the highest value for loin. The KAB

1
lambs had also the highest value for lean to carcass and
the lowest value for bone in loin. Loin eye muscules con-
sist of the most valuable meat in carcass. Even though

Fig. 1. Cuts of lamb carcass: 1 � Leg, 2 � Foreleg, 3 � Back,
4 � Loin, 5 � Neck + Breast + Flank, 6 � Tail
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the differences were not statistically significant except
fat percentage in leg, KA crossbred lambs had generally
the highest fat content in carcass cuts. In addition, there
was a tendency for genotypes with lower tail fat weight
to have a higher percentage of fat in carcass cuts. Similar
results were reported in the literature (9). In general, ewes
raised for milk production tend to deposit more fat in

internal sites while those raised for meat production
deposit in the carcass depots. Similarly, the fact that CA
crossbred lambs deposited less carcass fat than KA cross-
bred lambs may be attributed to the high milk production
of Chios breed.

Differences among the genotypes for the percentages
of lean, fat and bone to whole chilled carcasses were not

sretemaraP
sepytoneG

PA
)02=n(

FAK 2
)01=n(

BAK 1
)02=n(

FAC 2
)02=n(

BAC 1
)02=n(

)gk(thgiewlaitinI 03.0±20.02 33.0±73.02 83.0±72.02 72.0±59.91 24.0±71.02 �

)gk(thgiewlaniF 28.0±01.54 21.1±52.54 14.1±89.44 68.0±60.54 09.0±08.44 �

)g(niagthgiewyliaD 9±482 21±172 7±972 8±282 01±472 �

)gk(noitpmusnocetartnecnocyliaD 211.0±893.1 390.0±303.1 101.0±723.1 590.0±973.1 721.0±473.1 �

ycneiciffenoisrevnocdeeF a 342.0±129.4 082.0±808.4 591.0±857.4 332.0±098.4 092.0±310.5 �

)syad(rethgualstaegA 41.2±13.88 94.2±18.19 28.2±75.88 21.3±40.98 67.2±98.98 �

Tab. 1. Means (± S. E.) for fattening performances of lambs

Explanation: � Not Significant (p > 0.05), a: Feed consumed per 1 kg live weight gain. A � Akkaraman, KAF
2
 � Kývýrcýk × Akkaraman

F
2
, KAB

1
 � Kývýrcýk × (Kývýrcýk × Akkaraman) first backcross, CAF

2
 � Chios × Akkaraman F

2
, CAB

1
 � Chios × (Chios × Akkaraman)

first backcross

Tab. 2. Means (± S.E.) for slaughter characteristics of lambs (n = 6 for each genotype)

Explanation: 1 � Slaughter weights of genotypes were not corresponded with final weights of genotypes because data for final weights
were recorded from 90 lambs, but data for slaughter weights were obtained from 30 lambs. a, b, c � Means in row with different
superscripts are significantly different (p < 0.05). � : Not Significant (p > 0.05), * p < 0.05, ** p < 0.01, *** p < 0.001

sepytoneG
P

A FAK 2 BAK 1 FAC 2 BAC 1

thgiewrethgualS 1 )gk( 74.0±34.54 24.0±21.54 04.0±32.54 63.0±33.54 61.0±01.54 �

)gk(liathtiwthgiewssacractoH 54.0±59.22 33.0±75.22 71.0±92.22 32.0±96.22 22.0±77.12 �

)gk(liathtiwthgiewssacracdloC 04.0±93.22 51.0±60.22 71.0±97.12 91.0±82.22 43.0±11.12 �

egatnecrepgnisserD 23.0±25.05 14.0±20.05 63.0±82.94 15.0±60.05 42.0±52.84 �

egatnecrepgnisserddellihC 31.0±82.94 33.0±98.84 72.0±81.84 71.0±51.94 82.0±97.64 �

)thgiewrethgualsfo%sa(stnenopmocssacrac-noN

daeH 1 63.0±70.4 1 72.0±32.4 1 14.0±06.4 1 63.0±05.4 1 54.0±45.4 �

teeF 1 11.0±78.1 1 51.0±60.2 1 21.0±71.2 1 31.0±29.1 1 61.0±77.1 �

nikS 65.0±21.31 16.0±44.11 94.0±09.01 36.0±17.11 25.0±80.21 �

revil+sgnul+aehcart+traeH 1 71.0±30.4 1 32.0±93.4 1 81.0±74.4 1 61.0±14.4 1 91.0±56.4 �

neelpS 1 90.0±32.0 1 70.0±62.0 1 70.0±82.0 1 60.0±03.0 1 80.0±13.0 �

yendiK 1 60.0±82.0 1 70.0±72.0 1 50.0±03.0 1 80.0±03.0 1 70.0±42.0 �

selcitseT 1 60.0±05.0 1 20.0±85.0 1 40.0±35.0 1 30.0±64.0 1 30.0±84.0 �

)lluf(tcartevitsegiD 01.1±01.22 52.1±05.12 59.0±20.22 53.1±02.12 01.2±67.22 �

)ytpme(tcartevitsegiD 57.0±03.01 1 68.0±33.9 1 19.0±99.9 1 87.0±04.9 01.1±07.01 �

taffonoitubirtsiD

)g(thgiewtaflatnemO 62±015 a 23±056 b 63±317 c 91.0±585 ba 71.0±026 b **

)g(thgiewtafcivlep+yendiK 12±431 a 91±091 b 22±982 c 02±851 ba 71±691 b **

)gk(thgiewtafliaT 30.0±86.3 a 50.0±44.1 cb 40.0±21.1 b 60.0±91.2 c 60.0±25.1 cb ***

)mm(ohtDLMrevossenkcihttafkcaB 12.0±05.3 a 61.0±02.5 b 11.0±03.6 b 22.0±03.4 ba 71.0±08.4 b *

mc(aeraohtDLM 2) 47.0±76.41 41.1±51.41 75.0±20.31 44.1±70.41 20.1±87.21 �



Medycyna Wet. 2006, 62 (4)404

statistically signi-
ficant. However,
KA lambs pro-
duced carcasses
with higher fat
and lower bone
contents compa-
red to the other
genotypes.

In conclusion,
the results sho-
wed that there
were no statisti-
cally significant
differences for
fattening per-
formance among
genotypes and
that KA cross-
bred lambs had
a higher percenta-
ge of loin and
a lower percent-
age of bone in
some of the major
carcass cuts.
Also, there was
a tendency for
genotypes with
lower tail fat
weight to have
a higher depot fat.
It may also be sta-
ted that further
studies are need-
ed to evaluate the
crossbred genoty-
pes for the use
of terminal sires
in commercial
breeding.
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Tab. 3. Means (± S.E.) for carcass traits excluding tail (n = 6 for each genotype)

Explanation: a, b � Means in row with different superscripts are significantly different (p < 0.05). � : Not Significant
(p > 0.05), * p < 0.05

sepytoneG
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kcabninaeL 19.0±17.84 78.0±85.24 59.0±58.44 19.0±62.05 79.0±81.74 �
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ssacracninaeL 68.0±71.65 39.0±40.65 98.0±20.65 79.0±19.55 59.0±41.45 �

ssacracnitaF 15.0±13.71 25.0±95.02 65.0±62.02 55.0±32.02 95.0±75.81 �

ssacracnienoB 74.0±25.62 24.0±73.32 54.0±98.32 84.0±68.32 94.0±92.72 �


