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Abstract

The purpose of this study were to determine effects of fattening systems on fattening performance (n=39) and slaughter and carcass
characteristics (n=24) in male Tuj lambs. Three different fattening groups were formed as extensive (n=13), semi-intensive (n=13) and
intensive (n=13). Lambs in the extensive group were grazed in pasture. In addition to pasture, concentrated feed was given to lambs in the
semi-intensive group. High quality fodder and concentrated feed were given to those in the intensive group. The study was completed in
90 d. Final live weights of extensive, semi-intensive and intensive groups were 31.19, 41.22, and 40.56 kg (P<0.001), respectively, and for
daily live weight gain were (DLWG) 117.52, 229.66, and 221.11 g (P<0.001), respectively. Feed conversion rates (FCR) were 3.05 and 5.16
respectively in the semi-intensive and intensive fattening. It was found that hot carcass weight was 13.41, 19.51, and 19.89 kg (P<0.001) in
extensive, semi-intensive, and intensive fattening groups respectively. Hot carcass yield was 43.11, 46.95, and 49.77% (P<0.001) in extensive,
semi-intensive, and intensive fattening groups respectively. Consequently; leg, foreleg, shoulder, neck, flank, and kidney percentages, and
spleen and full stomach weights of lambs in the extensive group were higher than in semi-extensive and entensive groups. Although there
was no statistical difference between semi-extensive and entensive groups in respect to fattening performance, slaugher weight, hot and
cold carcass weights, entensive group was higher than the other groups in respect to hot and cold carcass yield.
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Farkli Besi Sistemlerinin Erkek Tuj Kuzularinda Besi Performansi,
Kesim ve Karkas Ozelliklerine Etkisi

Ozet

Bu arastirma, erkek Tuj kuzularinda besi sistemlerinin besi performansi (n=39), kesim ve karkas 6zelliklerine (n=24) etkisini belirlemek amaciyla
yapilmistir. Arastirmada ekstansif (n=13), yari entansif (n=13) ve entansif (n=13) olmak Uzere 3 degisik besi gruba olusturulmustur. Ekstansif
grup merada otlatilmistir. Yari entansif gruba meraya ilaveten konsantre yem verilmistir. Entansif gruba ise kaliteli kuru ot ve konsantre yem
verilmistir. Arastirma 90 giinde tamamlanmistir. Ekstansif, yari entansif ve entansif besi gruplarinda besi sonu agirligi sirasiyla 31.19, 41.22 ve
40.56 kg (P<0.001), gunlik canl agirlik artisi sirasiyla 117.52,229.66 ve 221.11 g (P<0.001) olarak belirlenmistir. Yari entansif ve entansif beside
yemden yararlanma orani sirasiyla 3.05 ve 5.16 olarak tespit edilmistir. Ekstansif, yari entansif ve entansif beside sicak karkas agirhg 13.41,
19.51 ve 19.89 kg (P<0.001) olarak belirlenmistir. Sicak karkas randimani ayni sira ile %43.11, 46.95 ve 49.77 (P<0.001) olarak tespit edilmistir.
Sonug olarak; ekstansif besi grubundaki kuzularin but, kol, omuz, boyun, etek ve bébrek oranlari ile dalak ve dolu mide agirligi, yari entansif
ve entansif besi gruplarindan ytiksek bulunmustur. Yari entansif ve entansif gruplar arasinda besi performansi, kesim agirhigi, sicak ve soguk
karkas agirliklari bakimindan istatistiki bir fark bulunmamasina ragmen, sicak ve soguk karkas randimani bakimindan entansif grup, diger
gruplardan yiiksek belirlenmistir.

Anahtar sézciikler: Tuj kuzusu, Besi sistemleri, Besi performansi, Kesim ve karkas 6zellikleri
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INTRODUCTION

Sheep breeding occupies an important place in terms
of its contribution to economy and human nutrition in
the world. This significance is due to the sheep’s ability to
utilize lower quality grasslands and meadows, field crops
and vegetation from which the cattle could not utilize and
to convert them to animal products ',

Despite having a significant place in terms of the
number of sheep, Turkey has a lower place considering
the yields obtained. According to the data of 2015, there
were 31.507.934 sheeps in Turkey. 92.47% of these sheeps
consisted of native breeds, and the remaining 7.53% were
cultivated breeds B, The number of sheeps slaughtered was
5.008.411 and the amount of meat obtained was 100.021
tons. Carcass weight per animal obtained from sheep in
Turkey varies between 13.00-19.97 kg ©. The reasons for
lower carcass weights may be native breeds with low
yield, a great number of premature lamb slaughtered, and
slaughtering of animals following the pasture fattening
without intensive fattening '+,

Lamb breeding has been performed in various ways
based on numerous factors such as establishment structure,
genetic level of breed, pasture status, care and feeding
methods, market conditions, livestock policy of the country.
Profitability level of lamb breeding depends on production
of high quality lamb meat in large amounts within a
short period and inexpensive production. The quality and
quantity of lamb meat are determined by some factors
such as fattening systems, fattening period, final weight.
There are various lamb breeding methods in which such
factors can be regulated in different ways. It is possible
to classify them as suckling lambs, pasture (extensive),
intensive, and yearling breeding 1>,

Suckling lamb fattening is based on the principle that
lambs’ attaintment of slaughter weight in a short period
as a result of feeding lambs with milking, roughage and
concentrated feed. In this system lambs are slaughtered
when they are weaned, 3.5-4 months old, and have a 30-
35 kg live weight. Pasture fattening is applied in regions
with good pasture and in systems in which nomadic sheep
breeding is performed. A certain slaughter weight has
not been targeted and condition of lambs can be good or
bad. This breeding type continues for long time, in which
lambs reach to slaughter age late and they are marketed
at low slaughter weight. The intensive fattening is applied
more on lambs which are raised by using early weaning
and motherless breeding methods. Lambs are fed with
qualified concentrated feed and roughage after weaning
when they are 2.5-3 months old, in order to obtain an
increase of 250-300 g in weight in sheep fold for 2.5-3
months. Lambs can have 36-42 kg in 4 months 'L,

This study was conducted for the purpose of comparing
male Tuj lambs fed under extensive, semi-intensive,

and intensive fattening conditions in terms of fattening
performance, slaughter and carcass characteristics.

MATERIAL and METHODS

The ethical committee approval of Kafkas University
(Official form date and number: 03.03.2011 and 2011-005)
was obtained in order to conduct this study. The study
was conducted at the Application and Research Farm of
the Faculty of Veterinary Medicine, Kafkas University. The
lambs were weaned at 3 months age old. After 10 d sub-
sequent to their adaptation to pasture and concentrate
mixture, the study was started. Medication against internal
and external parasites was given lambs prior to the study.
Three fattening groups were formed as extensive, semi-
intensive, and intensive. Each group involved 13 lambs.

The lambs in the extensive and semi-intensive fattening
groups were fed with pastures on a daily basis. Lambs in
the semi-intensive group were fed ad libitum with both
pastures and concentrated feed. Concentrated food
contained 17.1% CP (crude protein) and 2710 kcal/kg ME
(metabolic energy) ”. Composition of concentrated feed is
present in Table 1. Also information regarding to nutrient
contents of concentrated feed and roughage is given in
Table 2. A private feed factory prepared the concentrated
feed whereas the Farm of Veterinary Faculty provided the
roughage. FCR was determined with the concentrated
feed consumption. Electronic scales having capacity of
150 kg and sensitivity of 10 g were used to weigh the
feed. Clean water was given to lambs in the extensive and
semi-intensive fattening groups at least three times a day.
On the other hand, those in the intensive fattening group
always drank clean water. The experiment took 3 months
(June 5-August 5in 2012).

Table 1. Composition of the mixed feed used in intensive and semi-intensive
fattening

Tablo 1. Entansif ve yari entansif beside kullanilan karma yemin bilesimi

Ingrediant % Crude(oz;otein Meta(::aliI;kEgr;ergy
Barley 32.00 12.00 3110
Maize bran 10.00 9.20 2740
Maize 18.00 10.00 3300
Vegetable oil 2.60 - 7070
Sunflower cake 6.00 37.00 2250
Cotton seed cake 6.00 34.00 2300
Soy cake 14.00 48.00 3200
Molasses 8.50 7.80 2580
Lime stone 2.00 = =
Sodium bicarbonate 0.20 - -
Salt 0.50 - -
Vit.-min. premix 0.20 = =
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The natural nutrient contents at various mowing times
of the pastures, where the animals grazed, have been
given in Table 3. For this purpose, samples were taken from
various four locations of the pasture 3 times once a month
(between June 5 and August 5) and the fodder of an area
of 50 cm? of pasture was cut with a weed trimmer from 1
cm above the soil level. The pasture sample’s dry matter
(DM), organic matter (OM), crude protein (CP), crude ash
(CA), crude cellulose (CC), crude fat (CF), and nitrogen free
extract (NFE) levels were determined according to AOAC .,

Eight fattening lambs from each group (24 lambs in
total) were slaughtered to determine slaughter and carcass
characteristics. Before they were slaughtered, nothing was
given them for 12 h other than water. Their slaughter live
weights were registered. They were slaughtered at Kafkas
University Veterinary Faculty slaughtering house. Then,
their head, skin, feet, offal, and gastro intestinal tract were
weighed and their hot carcass weights were recorded. The
carcass was chilled at +4°C for 24 h before dissecting and
taken on the intact cold carcass. Subsequently, carcasses
were longitudinally cut into two parts. Remaining parts
were divided into six pieces (shoulder, neck, foreleg, flank,
leg, and back-loin) according to the method specified by
Colomer-Rocher et al”. The calliper was used to measure
carcass fat thickness between 12"-13t ribs, the musculus
longissimus dorsi (MLD) area was taken onto the acetate
sheet, and measurement of its surface area was performed
by the digital planimeter.

Statistical package for the social sciences (SPSS 20.0) '@
software program was used for analysis of variance for the
purpose of determining the impact of different fattening
systems on fattening performance, slaughter and carcass
characteristics. Significance of the difference among the
groups was assessed with Duncan’s multiple range test.

Table 2. Nutrient contents of concentrate feed and roughage
Tablo 2. Konsantre ve kaba yemin besin madde icerigi

Ingredient Concentrate Feed | Roughage
Dry matter (%) 88.80 90.69
Crude protein (%) 17.10 10.35
Crude cellulose (%) 5.70 32.38
Crude fat (%) 3.50 2.00
Crude ash (%) 6.40 8.86
Metabolisable energy (kcal/kg)* 2710 2000
*It was determined by calculation made over values of the table

Table 3. Natural nutrients of the pasture at various mowing times, %

Tablo 3. Cesitli bicim zamanlarinda meranin dogal besin icerigi, %

RESULTS

The fattening performance of lambs in the extensive,
semi-intensive, and intensive fattening groups is shown
in Table 4. The initial weights of fattening process were
20.62, 20.55 and 20.66 kg, and the final weights at the end
of the 90 d fattening period were 31.19, 41.22 and 40.56
kg for extensive, semi-intensive, and intensive fattening
groups, respectively. At the end of 90 d, the daily live
weights gain (DLWG) was 117.52, 229.66 and 221.11 g for
extensive, semi-intensive, and intensive fattening groups,
respectively.

The daily concentrated feed consumption in semi-
intensive and intensive fattening groups was 0.70 and 1.14
kg, respectively and the feed conversion rate was 3.05 and
5.16 kg, respectively.

Table 5 presents the slaughter characteristics of lambs
in the extensive, semi-intensive, and intensive fattening
groups. There were statistically significant differences among
the groups in terms of slaughter weights, hot and cold
carcass weight, hot and cold carcass percentage, head, feet,
skin, liver, lung, omental, full and empty small intestinal
weights (P<0.001); full stomach weight (P<0.01); heart and
MLD area (P<0.05). The carcass characteristics of different
fattening groups with regard to the slaughter weight are
shown in Table 6. There were significant differences among
the groups in terms of leg, shoulder, tail percentages
(P<0.001); foreleg, kidney-pelvic fat percentages (P<0.01)
and flank percentages (P<0.05).

DISCUSSION

Extensive group was lower than DLWG other groups.
Final weight and DLWG values determined for extensive
group in this study were lower compared to values stated by
Isik and Kaya ™" in Tuj lambs for final weight (34.24 kg) and
DLWG (181.60 g), reported by Sari et al.'? in Hemsin lambs
for final weight (33.32 kg) and DLWG (121.11 g), stated by
Kaya et al."® in Morkaraman and Tuj lambs for final weight
(34.23 kg) and DLWG (207.74 g) in pasture (extensive)
group. However, final weight at the end of fattening and
DLWG determined in the extensive group of this study
were higher compared to values stated by Sarigicek et al."¥
in Karayaka lambs for final weight (22.34 kg) and DLWG
(78.14 qg) in the pasture group. The reason for differences
between studies was caused from differences in breed,

Pasture Mow/Month DM oM CA CcP CF (da NFE
I. mow 26.25 23.85 2.30 3.55 0.69 8.40 11.35
1. mow 3235 30.10 2.30 2.70 0.99 9.70 16.68
IIl. mow 36.40 33.90 2.75 3.50 1.05 12.66 16.70
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Table 4. The fattening performance of lambs in different fattening groups (X+5x)
Tablo 4. Farkli besi gruplarinda kuzularin besi performansi (X£Sx)

Fattening Systems

Characteristics

Extensive (n=13) Semi Intensive (n=13) Intensive (n=13) P
Initial weight (kg) 20.62+0.76 20.55+0.74 20.66+0.73 -
Final weight (kg) 31.19+0.88° 41.22+1.55° 40.56+1.49° xxE
Daily live weight gain (g) 117.52+4.26° 229.66+12.01° 221.11£12.96° Fx
Daily concentrated feed consumption (kg) NC 0.70+0.04 1.14+0.06 Fx
Feed conversion ratio NC 3.05+0.18 5.16+0.25 Frx

-:P>0.05; *** P <0.001; a, b: The differences between the means of groups carrying various letters in the same row are significant (P<0.05). NC: Not converged

Table 5. The slaughter characteristics of lambs in different fattening groups (X+5x)

Tablo 5. Farkli besi gruplarinda kuzularin kesim 6zellikleri (X+Sx)

Fattening Systems
Characteristics
Extensive (n=8) Semi Intensive (n = 8) Intensive (n =8) P
Slaughter weight (kg) 31.13+0.68° 41.55+1.142 39.85+1.21° Fx
Hot carcass weight (kg) 13.41+0.32° 19.51+0.612 19.89+0.872 K
Cold carcass weight (kg) 12.93+0.33 19.03+0.592 19.35 +0.86° HEX
Hot carcass percentage (%) 43.11+£0.69¢ 46.95+0.58° 49.77+0.742 wEE
Cold carcass percentage (%) 41.58+0.59¢ 45.80+0.59° 48.42+0.76° HEX
Head weight (g) 1826.20+25.07° 2144.40+47.52° 2071.90+68.40° *xE
Feet weight (g) 806.25+9.99° 974.25+26.41* 920.12+29.22° HxX
Skin weight (g) 3400.00+440.78° 5370.90+137.78° 5433.80+267.39° b
Heart weight (g) 170.00£5.35P 198.89+6.76° 186.12+7.52 *
Liver weight (g) 447.50+10.98¢ 766.00+35.49° 642.50+31.76° *rE
Lung weight (g) 387.50+14.36° 492.38+15.84° 425.12+17.04° FEE
Spleen weight (g) 47.50+7.26 52.00+2.51 46.63+2.92 -
Omental weight (g) 27.50+1.64° 80.13+19.52° 149.00+28.71° *rE
Full stomach weight (g) 5508.80+143.83 5096.20+441.812 4046.00+121.12° *%
Empty stomach weight (g) 1082.50+56.18° 1466.10+65.38° 1365.00+£62.62° *EE
Full small intestine weight (g) 1362.50+43.78° 2120.40+115.242 1395.00+38.94° D
Empty small intestine weight (g) 885.00+51.27° 1212.50+44.17° 944.12+30.84° Hxx
Full large intestine weight (g) 1493.80+67.43 1713.40+116.49 1522.10+57.19 -
Empty large intestine weight (g) 456.25+22.03 525.00+31.34 475.00£25.00 -
Fat thickness (mm) 4.04+0.36 4.84+0.26 5.04+0.48 -
M. longissimus dorsi area (cm?) 12.42+0.54° 14.84+0.392 13.30+0.7122 2
-1 P>0.05, * P<0.05, ** P<0.01, *** P<0.001. a, b, c: The differences between the means of groups carrying various letters in the same row are significant
(P<0.05)

initial weight, pasture quality, fattening period, final weight,
care and feeding.

Even though final weight at the end of fattening period
stated in this study for semi-intensive group was lower
than final weights (44.92 and 46.88 kg) of Tuj lambs in the
groups which were given with 200 and 400 g concentrated
feed along with pasture in the study conducted by Kaya
et all™, DLWG was higher than DLWG values (160.57 and
183.14 kg) stated by the same researchers. DLWG in semi-
intensive group in this study was higher than DLWG values

(98 and 118 g) in groups fed additionally in the study
conducted by Saatci et al.l"®,

Live weights gain (221.11 g) determined for intensive
group in this study was lower than DLWG (250.00 g)
stated by Altin et al.l” in Kivircik intensive group lambs
and DLWG (235.56 g) reported by Macit et al.'® in Tuj
intensive group lambs and DLWG (270.4 g) reported by
Sen et al." Karayaka male intensiv group lambs. It was
similar to DLWG (211 g) reported by Yildirim et al.?% in
Karayaka male intensive group lambs; Final weight at
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Table 6. The carcass characteristics of lambs in different fattening groups (X+5x)

Tablo 6. Farkli besi gruplarinda kuzularin karkas ézellikleri (X+Sx)

Fattening Systems
Characteristics
Extensive (n=8) Semi Intensive (n =8) Intensive (n=8) P
Leg (%) 33.40+0.32° 30.12+0.54° 29.95+0.46° i
Foreleg (%) 17.40£0.19* 16.06+0.39° 15.53+0.54° **
Back-loin (%) 13.27+0.39 13.39+0.72 13.24+0.39 =
Shoulder (%) 7.12+0.32° 5.42+0.36° 5.12+0.35° HEE
Neck (%) 6.47+0.14 6.12+0.28 5.88+0.25 -
Flank (%) 11.34+0.36° 10.39+0.28% 9.81+0.50° *
Tail (%) 9.48+0.59° 17.14£1.12° 18.82+1.232 b
Kidney (%) 0.78+0.03 0.76+0.02 0.77+0.03 -
Kidney-pelvic fat (%) 0.78+0.03° 0.62+0.07° 0.89+0.05° **
-: P>0.05, * P<0.05, ** P<0.01, *** P <0.001. a, b, c: The differences between the means of groups carrying various letters in the same
row are significant (P<0.05)

the end of fattening determined for intensive group in
this study was higher than final weight (34.70 and 29.92
kg) reported by Altin et al."”, for Kivircik and Karya lambs
and lower than final weight (44.00 kg) stated by Macit et
al.l'® for Tuj lambs. While FCR (5.16) in intensive group in
this study was similar to FCR (5.30) stated by Macit et al."®
for Tuj lambs and by Altin et al.'™” for Kivircik lambs, it was
lower than FCR (6.25) specified by Altin et al.'” for Karya
lambs. Differences observed between studies were due to
differences in breed, initial weight, fattening period, final
weights, care and feeding.

Slaughter weight stated in the extensive group in this
study was lower than slaughter weights (32.00, 34.70 and
33.70 kqg) stated by Ulusan et al.?" for Morkaraman, Tuj, and
their cross-breed yearlings in pasture group and slaughter
weight reported by Sari et al.?? for Tuj lambs in pasture
group. Slaughter weight specified for semi-intensive group
in this study was similar to slaughter weights (41.36 and
42.48 kg) by Kirmizibayrak et al.”? for Tuj and Morkaraman
lambs, and also similar to slaughter weights (39.30 and 40.97
kg) stated by Oztiirk et al.?* in Morkaraman and Kivircik
x Morkaraman (F;) lambs under semi-intensive conditions.

Hot and cold carcass weights for all three fattening
groups in the study were higher than hot carcass (11.79,
12.35 and 12.15 kg) and cold carcass (11.52, 12.03 and
11.89 kg) weights stated by Yarali and Karaca ! for Karya
lambs in pasture, pasture+feed, and intensive groups and
those reported by Carrasco et al.?® for Churra Tensina light
lambs reared under grazing, grazing+supplement, drylot
lambs with rationed graz-dams and drylot lambs with
dams fed in confinement. Hot and cold carcass weight
values determined for intensive group in this study were
lower than those reported by Macit et al."® for Tuj intensive
group lambs. Cold carcass weight values determined for
intensive group in this study was lower than the value
reported by Bjelanovic et al.?”.,

Carcass dressing percentage is a singificant factor for
carcas quality in meat production 8. Hot and cold carcass
dressing percentage in all three fattening groups in this
study were between 41.58-49.77%, the highest yield was
determined in the intensive fattening group. Hot and cold
carcass dressing percentage determined in the extensive
group were higher than those (40.00% and 38.00%)
stated by Ulusan et al.?" for Tuj lambs grazed in pasture.
Hot carcass dressing percentage determined in the semi-
intensive group was lower than the value (49.09%)
reported by Macit et al.?%, for Tuj lambs under semi-
intensive conditions, similar to the values under semi-
intensive conditions (46.78%) stated by Kirmizibayrak et
al?¥ for Tuj lambs and (47.56% and 47.64%) stated by Sari
et al?4, The highest cold carcass dressing percentage was
in intensive group and it is in agreement with the results
in intensive group observed by Carrasco et al.?®, Aksoy
and Ulutas B9, Akcapinar et al.BY, and Joy et al.?2. Cold
carcass dressing percentages (41.58-48.42%) of Tuj male
lambs of the present study were similar to values of the
different fatting systems reported by Aksoy and Ulutag 5%
(45.34-48.44%), Akcapinar et al.?" (47.15%) and Kocak et
al.B3(44.17-45.57%).

While weights of skin, spleen, omental fat, full and empty
stomach, empty small and large intestine reported in the
extensive fattening in this study were lower than those
values under extensive fatting system stated by Ulusan et
al?", value of MLD area in this study was higher than the
value stated by the same researchers. Weights of head, feet,
hearth, liver, and lung determined in the semi-intensive
group were higher than those determined by Macit et
al.? for Tuj semi-intensive group lambs. This difference
could be resulted from origin, initial weight, fattening
period, final weight of lambs and different environmental
conditions. Weights of feet, skin, empty stomach and MLD
area specified in the intensive group in this study were
similar to those reported by Macit et alfor Tuj lambs in
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the intensive fattening. Weights of head, feet, skin, empty
stomach, empty small intestine and full large intestine in
the intensive group in this study were higher than weights
stated by Aksoy B4 for Tuj intensive group lambs in 40 kg
weight group, lower than weights of spleen, omental, full
stomach and empty large intestine and MLD area reported
by the same researcher.

Carcasses of lambs are mostly sold by separating them
into parts, and different dishes are prepared by using
different carcass parts. Leg, and back-loin are considered
as valuable parts. Leg, back-loin, kidney and kidney-pelvic
fat percentages reported in the extensive fattening in
this study were higher than percentages of leg (31.45%),
back-loin (11.60%), kidney (0.62%), kidney fat (0.48%),
stated in the study conducted by Ulusan et al.?" on male
Tuj yearlings fed in pasture and similar to percentages of
foreleg (17.45%) and tail (10.33%). Percentages of leg and
foreleg determined in all three groups in the study were
lower than leg percentages (34.71, 34.28 and 34.12%) and
foreleg rates (21.02, 21.07 and 20.19%) determined by Yarali
and Karaca ! for Karya lambs in pasture, pasture + feed,
and intensive groups.

Consequently; fattening performance and the other
slaughter characteristics of lambs in intensive and semi-
intensive groups were higher than extensive group.
Although there was generally no statistical difference
between semi-intensive and intensive groups in terms of
fattening performance, slaughter weight, hot and cold
carcass weights, intensive group had higher hot and cold
carcass yield compared to the other groups. However, leg,
foreleg, shoulder, neck, flank, and kidney percentages, and
spleen and full stomach weights of lambs in the extensive
group were higher than in semi-extensive and entensive
groups.

Lamb breeding in Kars is generally performed according
to pasture, and the period when pastures are green and
nutritious is a very short like 3-4 months B, Other than this
season, pastures largely lose their valuableness and live
weight loss, decrease in carcass amount and quality, and
significant economic loss occur since lambs cannot feed
enough and are slaughtered early "2, Even though this
situation changes depending on factors such as nutrient
contents of pasture, grazing, climate, flora, etc.?%, results
obtained from this study indicate that feeding along with
pasture will be more suitable. Therefore, considering the
demand for red meat in the country and the producer
preferences, beside intensive system, semi-intensive feeding
system can be recommended for fattening performance,
slaughter weight, hot and cold carcass weights, hot and
cold carcass yield for male Tuj lambs.
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