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Agri lli Stt Sigircihigi isletmelerinin Yapisal Ozellikleri:
Sagim Yonetimi Uygulamalari
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ABSTRACT

Objective: In this study, it was aimed to determine the current situation of milking management
practices of the dairy cattle enterprises in the central county of Agri province and to propose
some solutions in consideration of the revealed problems.

Material and Method: Survey data obtained from 400 dairy cattle enterprises in the central
county of Agri province constituted the material of the study.

Results: It was determined that in 25.2% of the surveyed enterprises udder cleaning is not
performed, and in 93.5% of them the milking is done by hand. The average milk yield of 85.0% of
dairy cattle enterprises was between 6-10 liters per animal and only 17.5% of the produced milk
was sold. A significant proportion of this milk (95.7%) was marketed as raw milk, and milk in 4.3%
of the enterprises was sold after processing into different products such as cheese, yogurt and
butter. It was also found out that milk produced in 1.8% of the dairy cattle farms was stored in the
cooling tank after milking. 13.6% of the farm owners fed their animals after milking, while 86.3%
of them fed them prior to milking. It was also revealed that the calving occurs usually in the winter
season and the lactation period of the cows varies between 5-6 months in 57.5% of the
enterprises.

Conclusion: In order to produce high quality and clean milk in the dairy cattle farms in the central
county of Agri province, udder cleaning has to be performed properly as well as machine milking
should be made widespread. It is necessary to increase the genetic capacity of cows and improve
the milking practices of the dairy farms located in the central county of Agri province.

0z
Amag: Bu galismada, Agri ili merkez ilgede bulunan sit sigirciligr isletmelerin de sagim yénetimi

uygulamalari bakimindan mevcut durumun belirlenmesi ve ortaya konulan sorunlara yonelik
¢6zUm onerileri sunulmasi amaglanmistr.

Materyal ve Metot: Arastirmanin materyalini Agri ili merkez ilgede bulunan 400 st sigirciigi
isletmesinden elde edilen anket verileri olugturmustur.

Bulgular: Arastirma konusu isletmelerin % 25.2'sinin meme temizligi yapmadigi, % 93.5lik
kismin sagimi elle yaptigi belirlenmistir. Isletmelerin % 85.0'inin ortalama siit verimlerinin 6-10
litre arasinda oldugu ve Uretilen sitiin sadece % 17.5'inin satildidi tespit edilmistir. Bu sitin
énemli bir kismi (% 95.7) ¢ig sut olarak satimakta, isletmelerin % 4.3'linde ise sit; peynir, yogurt
ve tereyadi gibi Urlinlere islendikten sonra pazarlanmaktadir. Yetistiricilerin % 1.8 lik kisminin
sltl sagim sonras! sogutma tankinda depoladiklari belirlenmistir. Agri ilindeki isletmecilerin %
13.6'si sagim sonrasinda hayvanlara yem verirken, % 86.3'U ise sagim oncesinde yem
verdiklerini ifade etmiglerdir. il genelinde ineklerin genel olarak ki mevsiminde yogun olarak
buzagiladigi ve isletmelerin % 57.5'inde ineklerin laktasyon surelerinin 5-6 ay arasinda degistigi
tespit edilmigtir.

Sonug: Adri ili merkez ve ilgelerindeki sit sigircigi isletmelerinde kaliteli ve temiz st tretmek
icin meme temizliginin uygun sekilde yapilmasi, makineli sagimin yayginlastirimasi ve elde
edilen siitiin so§uk zincir kurallarina gére depolanmasi gereklidir. ligede bulunan siit giftliklerinde,
ineklerin genetik kapasitelerinin artirimasi ve sagim uygulamalarinin iyilestirimesi gerekmektedir.
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INTRODUCTION

There are two basic sources of income on dairy
cattle enterprises. The first is the calf, and the
second is milk. In order to initiate lactation, which is
called the milk yield (secreting) period, cows need
to give birth to a calf. According to the data of TUIK
2019, the total number of cattle in Tuarkiye is
17872331 head. The number of cows that are
milked is 6580753 head, which is 36.8% of the
total number of cattle in Turkiye.

Agri is a province located in the Eastern Region of
Turkiye. There are Iran in the east of the province,
Kars in the north, Erzurum in the northwest, Mus
and Bitlis in the southwest, Van in the south and
Igdir in the northeast. The population of the
province is 535,435, of which 59.72% lives in
cities. The acreage of the province is 11,099 km?2
and the altitude of the city center is 1630 m
(Anonymous, 2021a).

Considering meadow and pasture areas, Agri has
significant  potential for livestock production
(Anonymous, 2021b). There are 139317 dairy
cows in the province and this number accounts for
2.1% of the dairy cow population in Turkiye. About
64.7% of the cows raised in the province are
crossbreds (between European and local breeds),
4.9% of them are continental (high vyielding
European) breeds and 30.4% of them are
indigenous (local) breeds (TUIK, 2019).

In this study, it was aimed to determine the current
situation of milking management practices of the
dairy cattle enterprises in the central county of Agri
province and to propose solutions in consideration
of the revealed problems.

MATERIAL and METHOD

The surveys conducted face-to-face on 400 dairy
cattle enterprise owners in the central county of
Agri province constituted the material of the study.
Survey questions were prepared to reveal the
milking management practices applied in the
enterprises. Dairy cattle farms were visited and the
current situation was tried to be revealed by means
of observation together with survey questions.
In the determination of the random sample size
(number of farms) in this research, a method
whose formula is given below, was used. This
formula is for cases where the variance is
unknown, the population is limited and there are
qualitative variables dependent on probability
(Arikan, 2007).

N.t%p.g
T oD D +tip.g
n= Number of samples
N= Finite population size

D= Acceptable or desired sampling error
t= Table value

p= The rate to be calculated
q=1-p
_ 5852.(1.961°.0.5.(1-0.5]

n T (5852 —10.0.0572 + (L9861 .0.5. 1~ 0.5]
With the formula written above, the estimated
sample volume was calculated to be approximately
361. According to this result, the number of
surveys was increased by 10.8% (39 pieces) and
the number of surveys to be conducted in the
villages of the central district of Agri province was
determined as 400. The data obtained from survey
work were entered to MS-Excel 2010 computer
program. For statistical analysis the SPSS
statistical software (procedure of descriptive-
frequency analysis) was used (SPSS, 2004).
Graphs were created by using the proportional
values and the results were interpreted.

RESULTS and DISCUSSION

It was determined that pre-milking udder cleaning
was performed in 75.8% of the enterprises
surveyed in the central county of Agri province,
while it was not performed in 24.2% of them
(Figure 1). In this regard, in a study conducted in
Hinis County of Erzurum Province (Kogyigdit et al.,
2016), it was reported that pre-milking udder
cleaning was performed in 85.0% of the cattle
farms. In similar studies conducted in Turkiye, the
percentage of the enterprises that cleaned the
udder before milking was reported as 96.0% in
Tekirdag (Soyak, 2007); 98.4% and 96.5% in
Ankara and Aksaray, respectively (Tatar, 2007);
78.0% in Kahramanmaras (Kaygisiz et al., 2008)
and 93.3% in Cayirli County of Erzincan Province
(Ozyirek et al., 2014). When the pre-milking udder
cleaning practicing rate of the cattle enterprises in
the central county of Agri province is compared
with the above-mentioned findings, in other
studies, it is seen that the results are significantly
lower than in other provinces and counties of
Tirkiye. In order to spread hygienic practices such
as pre-milking udder cleaning in the county, the old
traditional habits of breeders must change and
more emphasis should be placed on pre-milking
udder cleaning and training courses should be
provided for this purpose.

In this study, it was determined that cows in the
93.5% of the enterprises are milked by hand and in
only 4.5 % of the enterprises by mobile milking
machines. The percentage of farms which has a
milking parlor was 2.0% (Figure 2). In similar other
research conducted in other regions of Turkiye, it
was reported that the percentage of enterprises
which used hand milking method was 96.5% in
Van province (Bakir, 2002),

=360.55
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Figure 1. Pre-milking udder cleaning status
Sekil 1. Sagimdan 6nce meme temizligi yapma durumu

81.0% in Cayirli county of Erzincan province
(Ozyirek et al., 2014), 78.4% in Kars province
(Demir et al.,, 2014), 89.2% in Hinis county of
Erzurum province (Kogyigit et al., 2016), 71.5% in
Mus province, and 62.5% in Erzurum central cattle
farms (Sanalioglu and Lagin, 2021). It can be
deduced that hand milking method is more
common in the Eastern part of Tlrkiye. On the
other hand, the percentage of using milking
machine in Tekirdag province (North west part of
Tirkiye) was reported to be 76.0% by Akman and
Ozder (1992) and 93.0% by Soyak et al. (2007). In
Ankara and Aksaray (Central part of Turkiye), it
was reported by Tatar (2007) as 95.2% and 94.4%
respectively. In addition, Onal and Ozder (2008)
indicated that all enterprises in Edirne province
used machine milking, while Kaygisiz and Ozkan
(2021) stated that the machine milking was used
by 69.0% of the enterprises in Samsun province
(Black Sea Region).

Findings of the present study demonstrated that
pre-milking udder cleaning has to be done properly
and this should be made widespread among the
breeders in central county of Agri. Additionally, it is
necessary to work towards increasing the use of
the machine milking method instead of hand
milking, and breeders should be encouraged on
this way.

The information about the feeding time of lactating
cows is presented in Figure 3. As could be seen in
Figure 3, 13.6% of the owners of cattle farms fed
their animals after milking while 86.4% of them fed
them prior to milking. Percentage of enterprises fed
cows before milking was reported as 28.0% in
Hinis County of Erzurum Province (Kogyigit et al.,
2016). In  other studies conducted in
Kahramanmaras and Tokat provinces, the
percentages of the enterprises fed cows during
milking were reported respectively as 58.0%
(Kaygisiz et al., 2008) and 44.4% (lldiz, 1999).

Figure 2. Milking Methods
Sekil 2. Sagim Metodu

13.6%

Before milking
< - 94

4 A
b ‘:0/
+
o4
85844

86.4%
After
Milking

Figure 3. Feeding time of cows
Sekil 3. ineklerin beslenme zamani

According to modern dairy cattle breeding
practices, the newborn calf should be separated
from its dam in fourth days postpartum. In the
current study, it was determined that the calves
stayed together with the cows and were raised by
their mothers in most of the enterprises (71.3%) in
the central county of Agri province (Figure 4).

28.7%
In the calf

Together
with the cow

Figure 4. The place where the calf is held during milking
Sekil 4. Sagim esnasinda buzagilarin tutuldugu yer
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The average daily milk yield was determined as 6-
10 liters in 85.0%, less than 5 liters in 9.0% and
11-20 liters in 6.0% of the enterprises which were
included in the present study (Figure 5). By other
similar studies the average daily milk yield were
reported as 7.04 kg in Mus province (Sahin et al.,
2021) and 11.2 liters in Bolu province (Sahin,
2000). In Giresun province, it was reported that
49.3% of the dairy cattle farms had 4.5 kg or less
average milk yield per cow, and 50.7% of them had
5 kg or higher milk yield per cow (Tugay and Bakir,
2009). The average milk yield obtained in this
study is in accordance with the results of the other
studies mentioned above. Findings of the present
study demonstrated that lactation period of cows in
the central county of Agri province is shorter than
the recommended lactation length, which may lead
to lower milk production and reduce the income of
the enterprises. For this reason, there is a need to
increase the genetic milk yield capacity of the
animals and to improve the husbandry practices on
the farms in this region.

6.0% 9.0%

1'1'20 Less than

liters \ 5 liters
+

85.0%
6-10 liters

Figure 5. Daily milk yield
Sekil 5. Giinliik siit verimi

In the present study, it was determined that 81.0%
of dairy cattle enterprises in Agri stored their milk
after milking in plastic containers, 17.3% in
aluminum containers and 1.8% in cooling tanks
(individual + collective).In similar studies, Kogyigit
et al. (2016) reported that most of the enterprises
(73.0%) in Hinis county, involved in the study,
stored their milk in aluminum buckets. In another
study Kogyigit et al. (2017) revealed that 68.6% of
the enterprises in Narman county of Erzurum

province, involved in the study, stored their milk
after milking in aluminum containers outside the
barn, 30.9% in the barn and 0.5% in the cooling
tank. Sahin et al. (2021) reported that in 48.2% of
the enterprises, involved in the study in Mus
province, raw milk was stored in the refrigerator at
home after the cows were milked. In addition,
Kaygisiz and Ozkan (2021) indicated that all of the
enterprises, involved in the study in the Tekkekdy
county of Samsun Province kept their milk in the
refrigerator after milking. Results of the current
study revealed that a cold chain for preservation of
raw milk in central county of Adri province has to
be established, and the milk must be stored after
milking under healthy and hygienic conditions and
the cattle farmers should be trained about this
topic.

81.0%
In the plastic milk containers

15%
In the cooling
tanks

0.3%
In the collective
cooling tanks

17.3%
In the aluminum
containers

Figure 6. Used milk storing equipment after milking
Sekil 6. Sagimdan sonra siitlin muhafaza edildigi ekipman

The type of utilization of milk produced in the
enterprises are presented in Figure 7. 82.5% of the
surveyed enterprises stated that they use the milk
for their home’s needs. In other similar studies
Kogyigit et al. (2017) revealed that 65.4% of the
surveyed enterprises in Hinis County of Erzurum
province sold their milk to milk traders, 19.7% used
it for their own consumption, 13.9% gave it to milk
processing factories or dairies, and 1.0% gave it to
milk producer associations. Demir et al. (2014)
conducted a survey study in 162 enterprises of
Kars Province and found that 56.8% of dairy cattle
enterprises marketed their milk to the dairy, 21.0%
of them marketed the milk by themselves, and
14.2% of them sold it to the dairy factories. Sahin
(2001) reported that some of the dairy farms in
Kayseri province sold their milk to local retailers,
which sold the milk in the city center of Kayseri
province.




Structural Characteristics of Dairy Cattle Enterprises in Central County of Agri Province: Milking Management Practices

17.5%
By marketing

82.5%
By consuming at home

Figure 7. Utilization types of milk
Sekil 7. Stitiin degerlendiriime sekilleri

Share of products in which the milk produced is
processed is given in Figure 8. When the results
presented in Figure 8 were taken into
consideration, it was found out that the majority of
the enterprises (85.9%) marketed the milk as raw
milk. In the rest of the enterprises (13.1%), the milk
was processed and sold as dairy products such as
cheese, yogurt or butter. In similar studies, Sahin
et al. (2021) reported that 59.12% of dairy cattle
enterprises in Mus province sold their milk after
processing it into different dairy products (cheese,
butter, yogurt, cream, etc.). In another study
conducted in Kahramanmaras province, it was
reported that the percent of the enterprises
processing their milk produced to yogurt, white
cheese, local finger cheese, ayran, kashar cheese,
butter and knitted cheese were 100%, 50%, 40%,
30%, 20%, 20% and 10% respectively (Bars and
Akbay, 2013). In the current study, it was found
that the percentage of enterprises which
processed their milk into different dairy products
was lower compared to the findings of the Bars
and Akbay (2013) and Sahin et al. (2021).

In central county of Agri Province, in 58.6% of the
cattle farms the calving season was in winter, in
27.8% in spring and in 13.5% in summer (Figure
9). Similarly, in a survey study conducted by
Coban et al. (2013), 83.9% of breeders expressed
that they prefer winter or spring as calving season.

Distribution of the average length of the lactation
periods (months) in dairy farms in the central
county of Agri province are given in Figure 10.

In contrast to these results, in a study conducted
by Kogyigit et al. (2016) in Hinis county of Erzurum
province, it was reported that autumn season was
preferred as calving season by 68.0% of the farm
owners.

In order to achieve a regular income on the dairy
cattle enterprises throughout a vyear, it is
recommended that the births of the cows should be
spread over the year equally rather than giving
birth on specific months or seasons, and that the
dairy cattle farms in the Agri Province should make
a projection in this regard.

1.3%
Yoghurt

7.7%
Cheese

\

85.9%
Raw
milk

Figure 8. Products in which the milk produced is processed
Sekil 8. Uretilen siitiin iglendigi driinler

58.6%
Winter

27.8%
Spring

13.5% Summer

Figure 9. Birth seasons of the cows
Sekil 9. ineklerin dogum mevsimleri

It was determined that 57.5% of the farms milked
their cows between 5 and 6 months. The
percentages of farms which milked their cows
between 7-8 months and 2-4 months were 3.25%
and 39.25%, respectively. Optimum lactation
period is accepted as 10 months in dairy cattle
production and then the cows should have a dry
period over 2 months before giving birth. However,
in this study it was found out that the longest
milking period was 7-8 months in the surveyed
farms. In another survey study, the average
lactation period of the cows in Kars province was
determined as 6 months (Demir and Aral 2009).
Average milking periods of Mus and Bolu
provinces were reported to be 6.13 months (Sahin
et al, 2021) and 242.3 days (Sahin, 2000)
respectively. Kogyigit et al. (2017) stated that
milking period was 10 months in 24.5% of the
surveyed enterprises in Narman county of Erzurum
province. Seker et al. (2012) reported that in 46.0%
of the surveyed enterprises in Mus province the
cows are milked until they go dry period by
themselves and in 38.7%, breeders dried their
cows off 2 months before their expected calving
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date. In another study conducted in Giresun
province, researchers reported that in 82.8% of the
surveyed enterprises the cows are milked until 2
months before calving, and in 17.2% of them they
are milked until they go dry or give birth (Tugay ve
Bakir, 2009). According to lactation length, the
values obtained in this study were found to be
lower than values reported in previous studies
mentioned above.

57.5%
- 5-6
months

3.25%
7-8
months

2-4
months

Figure 10. Average length of the lactation
Sekil 10. Ortalama laktasyon stiresi
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ABSTRACT

Objective: This study aimed to determine phenotypic correlations between
carcass part yields (breast and thigh yield) and meat quality characteristics
(pHu, lightness, redness, yellowness, chroma, hue, thawing loss, cooking loss,
water holding capacity, and texture) in Japanese quails.

Material and Methods: This study was carried out on a total of 130 Japanese
quails with mixed sexes. Twenty-four hours after slaughter, pH, and color
measurements were performed in the right breast muscle to determine meat
quality characteristics.

Results: Mean breast and thigh muscle yields were determined as 24.19% and
14.41%, respectively. Significant phenotypic correlations were found for carcass
part yields and meat quality characteristics in quail meat. While determined
negative significant (p<0.05) phenotypic correlations for pH, and lightness (-
0.193), yellowness (-0.288), chroma (-0.266), and thawing loss (-0.248); pH.’s
relationships with redness, hue, water holding capacity and, texture were
insignificant.

Conclusion: In this study, the significant negative phenotypic correlation
determined between pH, and lightness shows that selection for breast meat
lightness in quails can affect the ultimate pH and lead to an improvement in
quality characteristics, and this situation can be used to reduce meat quality
defects.

0oz

Amag: Bu calismanin amaci japon bildircinlarinda karkas parca randimanlari
(g6gus ve but kasi randimani) ve et kalite 6zellikleri (pH,, parlaklik, kirmizilk,
sarilik, chroma, hue, ¢dézdirme kaybi, pisirme kaybi, su tutma kapasitesi ve
sertlik) arasi fenotipik korelasyonlari saptamaktir.

Materyal ve Metot: Calisma toplam 130 adet karisik eseye sahip japon
bildircini Gzerinde yuritulmustir. Kesimden 24 saat sonra, et kalite 6zelliklerini
saptamak amacilyla, sad go6gis kasinda pH, ve renk O&lcimleri
gerceklestirilmistir.

Bulgular: Ortalama goédus ve but kasi randimanlari sirasi ile %24.19 ve
%14.41 olarak saptanmistir. Bildircin gogus etinde karkas parga randimanlari
ve et kalite ozellikleri igin 6nemli fenotipik korelasyonlar belirlenmistir. pH, ile
parlaklik (-0.193), sarilik (-0.288), chroma (-0.266) ve ¢dzdirme kaybi (-0.248)
icin 6nemli (p<0.05) negatif fenotipik korelasyonlar belirlenirken; pHynun
kirmizihk, hue, su tutma kapasitesi ve sertlik ile arasindaki iligskilerin dnemsiz
oldugu saptanmigtir.

Sonug: Calismada, pH, ile parlaklik arasinda belirlenen énemli negatif fenotipik
korelasyon, bildircinlarda goégus eti parlakhigr yoniinde yapilacak seleksiyonun
son pH'yi etkileyerek kalite 6zelliklerinde iyilesmeye neden olabilecegini ve bu
sonuglarin et  kalite  kusurlarinin  azaltimasinda  kullanilabilecegini
goOstermektedir.
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INTRODUCTION

Animal proteins, which are an indispensable
source of human nutrition, it is very important for
growth, development, and healthy nutrition. It has
been reported that especially the increase in
poultry meat production compensates for the
decrease in beef and pork production, and poultry
meat ranks first with 118 million tons in world total
meat production (FAOSTAT, 2021). One of the
important reasons for this increase is the consumer
perception that poultry meat is healthier against
the problem of coronary cardiovascular diseases
(WHO, 2015) and obesity due to its lower
cholesterol and fat ratio (Wideman et al., 2016).

The reason for this enormous increase in poultry
meat production is genetic selection studies that
have been going on since the 1950s (Karcher and
Mench, 2018). Today’s modern broilers consume
much less feed and reach almost the same body
weight in half the time compared to the 1950s
(Havenstein et al., 2003a,b). This rapid
development has resulted in significant increases
in weight and vyield of important carcass parts,
especially pectoralis major and thigh muscle.
However, due to the rapid development in broiler
breeding, metabolic defects, foot-leg problems and
muscle abnormalities affecting meat quality have
emerged.

Meat quality defines the acceptability of meat by
consumers (Wood et al., 2008). Conventionally,
the term meat quality includes the natural
characteristics of meat such as a taste for eating,
suitability for further processing and storage,
including a visual selection of meat offered for sale
(Andersen et al., 2005). Fletcher (2002)
emphasizes that the two most important quality
characteristics for poultry meat are appearance
and texture. Appearance is critical to both
consumers' initial product selection and final
product satisfaction. Texture is the most important
sensory characteristic that affects the final quality
evaluation (Fletcher, 2002).

Today poultry meat is generally consumed as cut
upped or processed products rather than whole
carcasses (Barbut, 2002). This situation has
increased the importance of technological quality
(water holding capacity, color, texture, shelf life,
and further processing properties) of poultry meat
(Le Bihan-Duval, 2004). It has been reported by
many researchers that selection can be applied to
improve poultry meat quality (Le Bihan-Duval et al.,
1999; 2004; 2008; Berri et al., 2005; 2007).
Broilers studies showed that the increase in breast
muscle mass achieved by genetic selection was

mainly related to increased fibre size and did not
produce any changes in the breast muscle
metabolic profile (Le-Bihan-Duval, 2004). In
general, it is known that the genetic correlations
between meat quality traits show high heritability
(Le Bihan-Duval et al., 1999; 2004; Gaya et al.,
2011), while the estimated correlations do not
cause any genetic antagonism between carcass
yields and meat quality. (Le Bihan-Duval, 2004).
These results show that genetic selection to
increase meat yield and reduce abdominal fat in
poultry will not affect meat quality criteria and that
the economic return, which is very important for the
producer, can be achieved without a decrease in
quality. Many researchers show that the ultimate
pH (pHu) shows strong correlations with color,
water holding capacity and texture, therefore it can
be an important marker and selection criterion for
meat quality (Le Bihan-Duval, 1999; 2001; 2004;
Berri et al. 2005). Le Bihan-Duval et al. (1999)
reported that selection for high breast muscle yield
and low carcass fat can lead to lower L value and
better water holding capacity. It has been reported
that chickens selected for breast muscle
development show higher ultimate pH, lower acidic
meat and lower glycogen reserve compared to
control chickens (Berri et al., 2001). Le Bihan-
Duval et al. (2001) reports that the initial pH is not
as important as the ultimate pH in the phenotypic
relationships between meat quality characteristics.
Le Bihan-Duval et al. (2003) found that the rate
and the extent of the pH fall exhibited positive and
strong phenotypic (rp: 0.26) and genetic (rg: 0.59)
correlations, while breast meat lightness was
moderately negative (pH20 and pHy; rp: -0.19 and -
0.17, respectively) but showed significant
phenotypic  correlations.  Researchers  have
determined that there are strong negative genetic
relationships for redness, yellowness and chroma,
while the hue value is insignificant.

Poultry meat color, water holding capacity and
appearance affect consumers' choice of
purchasing the product (Fletcher, 2002). WHC,
which is an important criterion in defining meat
quality, determines the visual acceptance of the
product, its weight after cooking and the total
weight loss that occurs in the meat. The ultimate
pH level, on the other hand, affects the water
holding capacity and shapes the technological
quality characteristics of the meat (Fletcher, 2002;
Barbut, 2002). If the ultimate pH remains low, the
water holding capacity and technological quality of
the meat are reduced. This usually results in pale,
soft and exudative (PSE) meat (Kijowski and
Niewiarowicz, 1978).
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The Japanese quail is the smallest poultry species
farmed for meat production. It is one of the
alternative poultry meats that is usually preferred
by consumers due to its low fat content and high
phospholipid content, and production is increasing
especially in developing countries (Santhi and
Kalaikannan, 2017). In addition, quail is often used
as a model animal in genetic studies due to its
various advantages (Narinc et al., 2013; Guler et
al., 2019). Genetic and phenotypic correlations
between performance and meat quality
characteristics determine the amount of difference
in meat quality due to changes in growth and
carcass composition, especially in selected
chickens. However, although these characteristics
have been extensively studied in broilers, there are
limited studies in quail (Oguz et al., 2004; Gevrekgi
et al., 2009; Alkan et al., 2010; Narinc et al., 2013;
Zerehdaran et al.,, 2013; Lukanov et al., 2018;
Naring and Geng, 2021; Nasirifar et al., 2021).

It has been reported that the heritability of the
ultimate pH and meat color characteristics in
Japanese quails is moderate and high (Oguz et al.,
2004; Gevrekgi et al., 2009; Narinc et al., 2013).
This shows that genetics has a dominant role in
the control of meat quality criteria in quails as in
broilers. Due to the negative moderate phenotypic
correlation between pHu with body weight and
breast vyield, the ultimate pH was partially
dependent on body weight and muscle growth
(Oguz et al.,, 2004). The phenotypic correlation
between ultimate pH and L" is negative moderate (-
0.26) and the high heritability for L* (0.48) indicates
that selection for a lower L* value will result in
higher pHu and, accordingly, better water holding
capacity is obtained. Narinc et al. (2013) reported
that similar results the ultimate pH of quail meat
could be a selection criterion in genetic selection
due to its strong relationship with meat quality
characteristics such as water holding capacity and
texture or leanness.

The aim of this study was to determine the
phenotypic correlations for carcass part yields
(BRY and TY) and meat quality characteristics
(pHy, L%, @', b, C*, H’, TL, CL, WHC and texture) in
Japanese qualils.

MATERIAL and METHOD

This study was carried out on a total of 130
Japanese (Coturnix coturnix japonica) quails with
mixed sexes. For this purpose, carcasses obtained
from quails were used in the study that were raised
under commercial conditions and slaughtered
routinely (Torbal district of lzmir province). All

quails were housed in rearing cages from hatching
to slaughter and a 23L:1D lighting program was
applied. During the rearing period, quails were fed
ad libitum with 24% protein and 2900 kcal’kg ME
(NRC, 1994) diet. Feeders were removed 8 hours
before slaughter and the live weight of all chicks at
42 days of age was determined. The plucked and
eviscerated quails were cooled in an ice water
tank. The weights of the pre-cooled carcasses
were determined and cut into parts. The breast and
thigh muscles were separated from the carcass
and weighted. After that they were vacuum packed
in polythene bags and stored at +4C° degrees for
24 hours. Breast (BRY%) and thigh (TY%) muscle
yields were calculated based on the ratio of relative
breast and thigh muscle weight to live weight. At
24 hours after slaughter, breast meat color
[lightness (L"), redness (a") and yellowness (b");
[(Livabond RT 300 portable colorimeter; The
Tintometer  Limited, UK, CIELAB-Illuminant
D65/10°)] and breast meat ultimate pH (pHuy,
Hanna, HI99163N, Hanna Instruments, Romania)
were determined. Chroma (C*) and hue (H") values
were calculated with the following formula using a*
and b" measurement values in the samples whose
color measurements were completed (C'= (a2 +
b'2)1/2; H'= [arctan (b*/a’)]) (MacDougall, 1982).
Twenty-four hours after slaughter, approximately
2+0.1 g samples were taken from the cranial part
of the pectoral muscle to determine the water
holding capacity (WHC). Meat samples were
placed between 2 pieces of filter papers on acrylic
plates and pressed under a 10 kg weight for 5
minutes. The pressed meat samples were weighed
again and the weight of the water removed was
calculated with the following formula (100-
[(Wi-Wf:Wi)x100]; (Wi: initial weight of the sample,
Wf. final weight of the sample) (Carvalho et al.,
2014). The samples, whose color and pH
measurements were completed, were weighed and
placed in vacuum packed in polythene bags and
stored at -18°C until the day of the related analysis.
After the thawed meat samples (4°C for 24 hours)
were dried with a paper towel, they were weighed
back and the relative TL was calculated with the
following formula (TL= [(weight before thawing—
weight after thawing):weight before thawing]x100.
To calculate the cooking loss, the meat samples
were cooked in vacuum packed bags in a +80°C
water bath for 25 minutes, and the relative CL was
calculated by back-weighing the cooled samples
[(weight after thawing—weight after cooking):weight
after thawing]x100 (Honikel, 1998). After the same
meat samples were rested at +4°C overnight, the
texture was calculated using approximately 2 cm?3
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meat samples (Hdp/wbv with 2mm/s blade
insertion speed, Warner-Bratzler Blade texture
analyser) (Papinaho et al., 1996).

Study results were evaluated using SAS package
software. Descriptive statistics of characteristics
and Shapiro-Wilk normality test were obtained
using UNIVARIATE procedure (SAS, 2020). A
normality test was performed using the “Shapiro-
Wilk Test” for all characteristics. Box-Cox
transformation was applied to provide the normal
distribution for pHu, a, H', TL, CL and texture
properties that did not show normal distribution
(Sakia, 1992). The correlations between meat
color, pHy, TL, CL, WHC, texture and breast and
thigh vyield were calculated using Person's
correlation (SAS, 2020).

RESULTS and DISCUSSION

The results obtained by using skewness, kurtosis
and probability (P) value of Shapiro-Wilk test for
meat quality characteristics are presented in Table
1. The Shapiro-Wilk test and skewness and
kurtosis based moment tests by Shapiro and Wilk
(1965) are some of the most popular tests for
univariate normality (Pearson et al., 1977).
Measures of skewness and kurtosis are often used
to define whether a distribution is normally
distributed using shape characteristics and if the
skewness is different from 0, the distribution
deviates from symmetry. If kurtosis is different from
0, the distribution deviates from normality at tail
mass and shoulder (DeCarlo, 1997). In a normal
distribution, the expected values for skewness and
kurtosis are zero, but pHy, a*, H, TL, CL and
texture did not show the normal distribution in our
study. pHy, H', and TL were right-skewed in the
untransformed data (before transformation); a*, CL,

and texture were found to be skewed to the left. It
was determined that all the characteristics that did
not show normal distribution exhibited positive
kurtosis in their untransformed form. After Box-Cox
transformation, the distribution of pHu, a*, H*, TL,
CL and texture characters approached normal
distribution (P>0.05) (Table 1). In a way that
confirms the results obtained from this study, meat
quality characteristics and carcass part yields
characteristics obtained from broiler and quails
often show a wide variation, and the data obtained
diverge from the normal distribution for some
characteristics. Characters that do not show
normal distribution are provided with various
transformations to approach normal (Le Bihan-
Duval et al., 2001; Oguz et al., 2004; Narinc et al.,
2013). These results show that although the
rearing and slaughtering conditions are standard in
the studies, meat quality characteristics are formed
under the influence of many factors and the criteria
that make up the quality can be significantly
affected by the slaughter conditions.

The minimum, maximum, standard deviation (SD)
and mean values of carcass yield (BRY and TY)
and meat quality characteristics are presented in
Table 2. In the study, BRY and TY were
determined as 24.19% and 14.41%, respectively,
and the results were found to be compatible with
the literature. Genchev et al. (2008) reported that
the relative ratio of breast meat of quails
(male+female) was 20.42%, and 16.30% in thigh
meat. Narinc et al. (2013) reported that BRY as
27.45%, while Oguz et al. (2004) reported it as
27.45%. These results show that breast and thigh
muscle yield can differ significantly in quails and
genotype, slaughter age and sex may play an
important role in the formation of this difference.

Table 1. Skewness and kurtosis values of meat quality characteristics and shapiro wilk normality test results
Cizelge 1. Et kalite 6zelliklerine ait ¢arpiklik ve basiklik degerleri ile Shapiro Wilk normalite testi sonuglari

Shapiro Wilk W Test

Skewness Kurtosis (Prob<w)
Variables  Untransformed Box-Cox Untransformed Box-Cox Untransformed Box-Cox
pH. 0.639 0.478 0.431 0.138 0.007 0.0549
a’ -0.752 -0.152 0.661 -0.434 0.002 0.6048
H 1.604 0.109 4.262 0.780 0.000 0.2561
TL 2.910 0.075 16.087 -0.013 0.000 0.5365
CL -0.666 -0.410 0.420 -0.141 0.005 0.1206
Texture -0.679 -0.056 1.088 0.194 0.006 0.5009

Untransformed: before transformation; Box-Cox: Box-Cox transformation applied result; pH,: ultimate pH; a: redness; H: hue; TL:

thawing loss, %; CL: cooking loss, %; texture, kg/cm?
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Table 2. Descriptive statistics on breast and thigh yield and meat quality characteristics
Cizelge 2. Gbgiis ve but kasi randimani ile et kalite 6zelliklerine ait tanimlayici istatistikler

Variables N Mean SD Min. Max.
BRY 121 24.19 2.20 16.98 31.86
TY 121 14.41 1.49 10.32 18.83

pH. 122 5.75 0.10 5.56 6.09

L 121 39.29 2.98 31.40 48.81

a’ 122 10.78 2.14 3.63 14.88

b* 121 11.92 1.90 5.86 17.68

c 121 16.18 2.51 7.86 22.45

H 121 48.13 5.60 37.71 72.37

TL 122 4.58 2.93 1.12 24.28

CL 122 22.64 2.01 16.01 24.40
WHC 121 14.38 3.48 6.36 21.85
Texture 121 1.34 0.36 0.65 2.63

N: Number of observations; SD: standard deviation; Min: minimum; Max: maximum; BRY: breast yield, %; TY: thigh yield, %; pH.:
ultimate pH; L lightness; a”: redness; b": yellowness; C": chroma; H": hue; TL: thawing loss, %; CL: cooking loss, %; WHC: water

holding capacity, %; texture, kg/cm?

The mean values of the ultimate pH, color (L, a",
b*, C* and H"), TL, CL, WHC and texture properties
of meat quality criteria are presented in Table 2.
Mean values for pHy, L%, a‘, b, C’, H, TL, CL,
WHC and texture were determined as 5.75, 39.29,
10.78, 11.92, 16.18, 48.13, 4.58, 22.64, 14.38 and
1.34, respectively. Oguz et al. (2004) found 5.92,
54.92, 9.70, 2.59, 15.78 and 28.83 for pHu, L, &,
b", C* and H" traits in their study on Japanese
quails; Narinc et al. (2013) reported pHy, L’, a*, b,
TL, CL, and texture values as 5.94, 43.09, 19.24,
7.74, 9.09, 24.02 and 7.75, respectively. Although
the findings obtained from the studies on the
quality characteristics of quail (Gevrekgi et al.,
2009; Zerehdaran et al., 2012; Nasr et al., 2017)
and broiler meat (Le Bihan-Duval et al., 1999;
2001; 2008; Berri et al., 2005; 2007) are generally
compatible with our study, it was found that the
lightness of breast meat (39.29) was lower in our
study. Similarly, while the lightness of quail breast
meat was reported lower by Remington et al.
(1998) (L": 44.08-45.37), Narinc et al. (2013) (L™
43.09) and Nasr et al. (2017) (L": 46.40); Oguz et
al. (2004), Gevrekci et al. (2009) and Zerehdaran
et al. (2013) found a higher L* value. While the
color of raw poultry meat is of critical importance in
the consumer's initial selection of the product, the
color of cooked meat is very important in the final
product evaluation. Meat color, which can range
from pale to pink in raw meat, can range from pale
to grey in cooked meat, and the color of cooked
meat causes the consumer to accept or reject the
product (Fletcher, 2002). Pale fillets are reported to
have significantly higher lightness (L) and
yellowness (b"), lower redness (a”), total pigment,
myoglobin, and iron content. On the other hand,
higher total pigment, myoglobin, iron, a* and pH in
dark fillets; lower L* and b* values are reported
(Boulianne and King, 1995). Meats with a high L
cause PSE meat formation. This type of poultry
meat exhibits pale color, lower water holding

capacity and soft gel form. The reason for the high
L* and poor WHC is protein denaturation as a
result of rapid pH drop due to intense glycolysis
while body temperature is still high immediately
after slaughter (Woelfel et al., 2002). The fact that
the L* can be determined more easily and quickly
than pH shows that it can be easily used in
commercial companies for the classification of
poultry meat and sorting of defective meat (W oelfel
et al., 2002).

The lower lightness in our study might have been
caused by the high ultimate pH (5.75). Differences
in the amount of glycogen stored in the muscles
are closely related to the formation and variation of
the ultimate pH, which is an important determinant
of poultry meat quality (Beauclercq et al., 2016).
The amount of glycogen and pHu are the main
determinants for the sensory quality and
processing properties of poultry meat. Although the
main reason for variation in ultimate pH is muscle
glycogen content, many factors such as pre-
slaughter stress, feeding, transport and slaughter
conditions are associated with metabolism, which
affects the shear force and tenderness of meat by
affecting pHu (Obanor, 2002). More than half of the
variation in pHu cannot be explained by a single
factor. Therefore, changes in meat quality due to
differences in pHu will continue to pose a problem
for the meat industry until the precise relationships
between all factors are understood (Li et al., 2014).
Although the normal pH for broiler breast meat is
between 5.7-6.1, below 5.7 meat is called acidic
(PSE), and above 6.1 is called DFD (dark, firm and
dry) (Barbut et al, 2005). In meat quality studies
carried out in quails (Remington et al.,, 1998;
Narinc et al., 2013; Nasr et al., 2017; Oguz et al.,
2004; Gevrekci et al. 2009; Zerehdaran et al.,
2013), it was found that pHu varied between 5.59-
6.36 and was consistent with the findings of our
study.
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Table 3. Phenotypic correlations and significance of carcass part yields and meat quality characteristics
Cizelge 3. Karkas parca randimanlari ve et kalite 6zelliklerine ait fenotipik korelasyonlar ve énemililikleri

TY pH. L a b c’ H TL CL WHC Texture

BRY 0.365™ 0.171 0.122 0.080 0.083 0.104 0.016 0.039 0.054 -0.320 -0.048
TY 0.013 -0.067 0.117 -0.010 0.035 -0.156 -0.086 0.247" -0.044 -0.119
pH, -0.193" -0.115 -0.288"  -0.226" -0.132 -0.248" -0.155 -0.098 -0.103
L -0.164 0.422" 0.138 0.632" 0.186" 0.327" 0.111 -0.059

a 0.588™ 0.873" -0.526" 0.071 0.240™ -0.098 -0.129

b 0.891" 0.335" 0.196™ 0.385" -0.051 -0.091
c -0.083 0.169 0.327" -0.055 -0.108
H 0.123 0.138 0.009 0.068
TL -0.117 0.046 0.051
CL -0.051 -0.178"
WHC -0.045

BRY: breast yield, %; TY: thigh yield, %; pH,: ultimate pH; L": lightness; a": redness; b": yellowness; C": chroma; H": hue; TL: thawing
loss, %; CL: cooking loss, %; WHC: water holding capacity, %; texture, kg/cm?

" Correlation is statistically significant (", P<0.05; ™, P<0.01)

The estimated phenotypic correlations for carcass
part yields (BRY and TY) and meat quality
characteristics (pHu, L%, a@*, b", C*, H", TL, CL, WHC
and texture) are presented in Table 3. While BRY
exhibited positive phenotypic correlation with TY
(0.365, P<0.01), and moderate-poor negative
phenotypic correlation with WHC (-0.320, P<0.05);
TY showed a significant positive correlation (0.247,
P<0.01) only with CL. Alkan et al. (2010) evaluated
the phenotypic correlations between carcass part
weights in Japanese quails and found significant
(P<0.05) negative correlations (-0.383) between
breast muscle weight (g) and thigh muscle weight
(9); Bohrer et al. (2018) reported that no significant
phenotypic relationships (0.08; p>0.05) were
observed between BRY and TY, nor between TY
and CL (-0.18, P>0.05). In this study, there was a
significant poor correlation between pHy and L* (-
0.193, P<0.05), b* (-0.288, P<0.01), C* (-0.226,
P<0.01) and TL (-0.248, P<0.01), while negative
but insignificant (P>0.05) correlations were
determined for a’, H', CL, WHC and texture.
Similar to the results of our study, Narinc et al.
(2013) reported that there were poorly negative
significant (-0.14, P<0.05) phenotypic correlations
between pHu and L* in quail breast meats. Similar
phenotypic correlations in quails, Oguz et al.
(2004) and Bohrer et al. (2018) reported that there
were moderately significant phenotypic
relationships between pHu and L* (respectively; -
0.26, P<0.05; -0.42, P<0.01). On the other hand,
Berri et al. (2007) reported that the relationship
between pHu and L" in broilers was medium-strong
and negative (-0.61, P<0.0001), while Qiao et al.
(2002) reported that the correlation was negative
but very strong (-0,836, P<0.01). Oguz et al.
(2004) reported that pHu was negatively correlated

with a* (-0.15), b* (-0.12) and C* (-0.18), but poorly
positively correlated with H* (0.05). Narinc et al.
(2013) reported negative and  significant
correlations with ultimate pH for a" (-0.22), TL (-
0.24), CL (-0.19) and shear force (-0.43), while
very poor for b" and insignificant relationships.
These reported results are in agreement with the
findings of our study.

The negative and significant correlation found
between pHu and L* in the results of this study
actually shows an expected situation. Although the
correlation is poor, it is seen that the ultimate pH
has a significant effect on the determination of
quail breast meat color. In the findings, even
though the relationship between pHu and WHC is
insignificant, it is known that a high L™ value and
low pHu will cause higher drip loss and higher CL.
This situation in meat can be explained by the
mechanism of PSE meat, which is caused by the
rapid pH drop causing protein denaturation, pale
color and WHC reduction (Woelfel et al., 2002). It
is reported that there may be significant
correlations between meats with higher lightness
(L) and WHC, pH, color and toughness properties
(Barbut et al., 2008).

In conclusion, the significant negative correlation
between pHu and L* in this study shows that
selection for breast meat lightness in quails can
improve quality characteristics by affecting the
ultimate pH, and reducing the incidence of meat
quality defects. In the results of this study, although
the relationships between L* with WHC and texture
of the meat are insignificant, moderately significant
positive correlations (0.327, P<0.01) between
breast meat L and CL indicate that an
improvement for L' can reduce breast meat
cooking losses.
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ABSTRACT

Objective: This study was aimed to identify IGF-1, LEP and PRLR
polymorphisms by PCR-RFLP method in Saanen goats.

Material and Methods: In the study, nasal samples were collected from 72
Saanen goats via swabs and DNA was extracted. Polymorphisms of IGF-1, LEP
and PRLR were determined by PCR amplification followed by RFLP method
using restriction enzymes Cac8l, NmuCl and Hinlll, respectively.

Results: LEP/NmuCl produced three genotypes as TT, TC and CC with
frequencies 90.3, 6.9 and 2.8%, respectively and two alleles (T=93.8%,
C=6.2%). The frequencies of genotype for PRLR gene were CC (90.3%), CT
(5.5%) and TT (4.2%) and allele frequencies were C (93.1%) and T (6.9%). The
IGF-1/Cac8I locus was monomorphic in Saanen goat population.

Conclusion: The present results may be useful for future studies conducted on
goat genome with respect to IGF-1, LEP and PRLR genes.

(074

Amag: Bu c¢alismada Saanen kegilerinde IGF-1, LEP ve PRLR
polimorfizmlerinin PCR-RFLP ydntemi ile saptanmasi amaglanmistir.

Materyal ve Yontem: Calismada, 72 Saanen kegisinden suriinti yoluyla burun
ici epitel hicre drnekleri toplanmis ve DNA izolasyonu yapilmistir. IGF-1, LEP
ve PRLR polimorfizmleri, sirasiyla Cac8l, NmuCl ve Hinlll restriksiyon enzimleri
kullanilarak PCR amplifikasyonunu takiben RFLP ydntemi ile belirlenmistir.
Bulgular: LEP/NmuCI lokusunda genotip frekanslari TT (%90.3), TC (%6.9) ve
CC (%2.8) ve allel frekanslar T (%93.8), C (%6.2) seklinde tespit edilmistir.
PRLR/Hin1ll igin genotip frekanslari CC (%90.3), CT (%5.5), CC (%4.2) ve allel
frekanslart C (%93.1) ve T (%6.9) olarak hesaplanmistir. IGF-1/Cac8l
lokusunun popiilasyonumuzda monomorfik oldugu tespit edilmistir.

Sonug: Bu sonuglarin IGF-1, LEP ve PRLR genleri ile ilgili olarak keci genomu
Uzerinde yapilacak gelecekteki calismalar icin faydali olabilecegi
disunulmektedir.

breeding is widespread especially in Aegean,
Mediterranean, and South-Eastern  Anatolia
regions of Turkiye. Saanen goats are one of the

meat, fur, and skins throughout human history in a
very wide geography of the world. It is estimated
that the world goat population is 1 billion heads,
218 million of which are dairy goats, %95 of this is
Asia and Africa continents (FAO 2019). The goat

most milk-producing goat breeds all over the world
and Saanen goats and their hybrids are
widespread in Turkiye (ToOlu et al. 2010). The
studies on DNA markers of candidate genes of
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production traits in goats have an important role in
goat selection and breeding. Insulin-like growth
factor 1 (IGF-1), Leptin (LEP) and Prolactin
Receptor (PRLR) genes are some of these
candidate genes related to growth, meat quality,
milk and reproduction traits.

IGF-1 gene takes a key part in development and
growth regulation (Werner and Bruchim, 2009).
IGF-1 stimulates protein metabolism and it is
important for the function of some organs as a
factor of cell differentiation and proliferation
(Yoshimura, 1998, Yu et al. 2004). IGF-1 gene is
located on the 5th chromosome of the goat and
consists of 6 exons and 5 introns. The associations
of SNPs in IGF-1 gene and production traits have
been investigated in livestock species, such as
chicken (Li et al. 2008; Abdalhag et al. 2016)
sheep (Darwish at al., 2017; Dettori et al. 2018;
Bayram et. al. 2019) and cattle (Mullen et al. 2011,
Gui et al. 2018; Das et al. 2019). There are studies
examining the relationship between IGF-1 gene
polymorphisms and growth characteristics in goats.
(Supakorn and Pralomkarn, 2013; Naicy et al.
2017; Shareef et al. 2018). Also, associations
between IGF-1 gene polymorphisms and
cashmere traits were investigated by Shanaz et al.
(2020).

Leptin is an enzyme that has pleiotropic effects on
the regulation of body weight, energy homeostasis,
fat deposition, reproduction and lactation. In
mammals, plasma leptin level is highly associated
with the body fat and energy balance when the
amount of body fat increases, the plasma leptin
level also increases, signaling the receptors in the
hypothalamus to adjust the body's energy balance
and appetite is suppressed (Leifers et al. 2003).
The leptin gene is located on the 4th chromosome
in goats consists of 3 exons and 2 introns,
nevertheless only 2 of its exons are translated to
protein (Shojaei et al. 2010). Leptin, which
contains 146 amino acids, is first secreted from the
adipose tissue and then enters the blood
circulation after the 21 amino acid signal peptide is
detached from the molecule (Isik and Ozdil 2020).
Associations between LEP gene and growth, milk
and meat production traits in cattle were
investigated in various studies (Kulig and Kmiec
2009; Curi et al. 2011; Anton et al. 2011; 2012;
Trakovicka et al. 2013; Kawaguchi et al. 2017; Kok
and Vapur, 2021). There were studies conducted
on the relationships between LEP gene
polymorphisms and growth and meat quality traits
in sheep (Boucher et al. 2006; Shojaei et al. 2010;
Saleem et al. 2018). It has been stated that there

were  associations  between LEP  gene
polymorphisms and some growth traits in goats
(Wang et al. 2015). Similar studies have been
carried out in goats, although they are limited in
number according to studies on livestock.

The prolactin receptor, encoded by the PRLR
gene, is a member of the growth hormone/prolactin
receptor gene family, which contains the same
DNA sequence regions. The PRLR gene is located
on the 20th chromosome in goats and consists of
10 exons and 9 introns. Prolactin exerts its effects
by binding to PRL receptors on target cells. This
structure contributes to the activation of JAK2
kinases (Janus kinase 2) and subsequent
phosphorylation of STAT5 (signal transducer and
activator of transcription 5) transcription factors
that regulate intracellular transcription of milk
protein genes. The JAK-STAT signaling pathway
transfers information from extracellular chemical
signals to the nucleus, and this mechanism results
in DNA transcription and the expression of related
genes. For this reason, it is stated that the PRLR
gene is a crucial candidate gene associated with
milk, protein and fat yield in livestock (Baran et al.
2002; Isik and Bilgen 2019). Polymorphisms in
PRLR gene are associated with growth, meat,
reproduction milk quality traits in livestock (Lu et al.
2011; Dietal. 2011; Hou et al. 2013; 2014; Li et al.
2011; Cosenza et al. 2018; Liang et al. 2019).

IGF-1, LEP and PRLR are candidate genes for
various production traits which affect metabolism
with different signal pathways. Considering these
genes affect some similar traits in animals,
evaluating these genes and their interactions with
each other can provide a better knowledge of their
effects. To the best of our knowledge, there is no
polymorphism study with IGF-1, LEP and PRLR
genes all together has been investigated in goats.
The aim of the present study was to detect IGF-1,
LEP and PRLR polymorphisms by using PCR-
RFLP method in Saanen goats.

MATERIAL and METHOD
Collection of Epithelial Cells and DNA Isolation

In this study, nasal epithelial cell samples for the
DNA isolation were obtained from a total of 72
Saanen goat raised in a private farm in Manisa
province, Turkiye according to the animal
experiments local ethics committee directive of
Ege University. Nasal epithelial cells were
collected via sterile nasal swabs by inserting a
nasal swab to the animal's nostrils and rubbing
firmly against the walls of nasal cavity for 30-40
seconds. Then swabs were put back into their
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sterile tube and stored at +4 °C until DNA isolation
process. The nasal swabs were swirled 30-60 s in
200 L of 1x phosphate-buffered saline (PBS) prior
to DNA isolation. Genomic DNA isolated from PBS
solution with nasal epithelial cells samples by using
Thermo Scientific™ GeneJET Genomic DNA
Purification Kit. The isolated genomic DNA stored
at -20 °C until use.

PCR-RFLP

A 294 bp fragment in 5 flanking region of IGF-1
were amplified by PCR according to Naicy et al.
(2017). The primers of IGF-1 gene (accession no:

HQ731040) were; F:
5TGAGGGGAGCCAATTACAAAGC 3, R:
5'CCGGGCATGAAGACACACACAT 3. For

identification of polymorphisms in LEP gene, a 412
bp fragment in second exon of the gene was
amplified by PCR according to Wang et al. 2015.
The primer sequences for LEP gene (accession
no: JQ739233) were; F: 5
ATGTGGGTGGTAACGGAGCA 3 and R: &
GGTGGGAGGCAAGGGAAGT. A 162 bp fragment
in 5 UTR region of PRLR gene was amplified by
PCR according to Zhou et al. (2011). The primers
of PRLR gene (accession no: EU678913.2) were;
F: 5 AGGGCTTCCATAGAGTCTCAG 3, R: ¥
ACTGTAATCCACTAGGCTCCTC 3. The PCR mix
was 25 pl total reaction volume including 100 ng
genomic DNA, 2.5 pl 10X reaction buffer, 2.5 mM
MgClI2, 0.2 mM dNTP, 0.5 uyM of each primer and
0.5 U of Tag DNA polymerase (Thermo Scientific).
The PCR conditions were as follows: Initial
denaturation at 95°C for 5 min, 38 cycles;
denaturation at 94°C for 30 sec, annealing (IGF-1:
54.0 °C, LEP: 58°C, PRLR: 59°C) for 60 sec and
extension at 72°C for 90 sec, followed by a final
extension at 72°C for 5 min.

Following to thermal cycling process, the PCR
products were digested with different restriction
enzymes for each gene. PCR products of IGF-1
gene were digested with restriction enzyme Cac8l
(NEB) using the protocol as follows: Digestion
protocol was carried out in a 20 yl volume with 200
ng of the amplified DNA, 5 U enzyme, and 2 pl of
manufacturer’s buffer and incubated at 37°C for 3
hours. PCR products of LEP gene were digested
with  restriction FastDigest NmuCl (Thermo
Scientific) using the manufacturer’'s protocol as
follows: A 15 pl volume with 200 ng of the
amplified DNA, 0.5 U enzyme, and 1 pl of
manufacturer’'s buffer and incubated at 37°C for
one hour. PCR products PRLR gene were digested
with 5U Hinlll (Thermo Scientific), 200 ng of the
amplified DNA, 2 pl buffer in a total 20 yl volume.

PCR and restriction fragments were sorted out by
electrophoresis on a 3% agarose gel stained with
SafeView™ Classic (abm).

Statistical Analysis

The number and frequency of alleles, the observed
(Ho) and the expected (He) heterozygosities, and
the Hardy-Weinberg equilibrium were calculated by
using the PopGene (Yeh and Boyle 1999).

RESULTS and DISCUSSION

A 294 bp long PCR fragment of the IGF-1 gene
was amplified. The Cac8l digestion of the PCR
products produced digestion fragments of 196 bp,
72 bp and 26 bp (26 is not visible) for GG
homozygotes (Figure 1). The restriction site
showed a monomorphic pattern. AG and AA alleles
weren’t detected in this population. Despite our
results, the locus of IGF-1 was investigated by
Naicy et al. (2017) in Malabari and Attappady
Black goats and detected 89 GG, 86 AG
genotypes and 84 GG, 18 AA genotypes in
Malabari and Attappady Black goats, respectively.
It has been observed that growth traits (body
height, body weight and chest circumference) in
goats were significantly affected by IGF-1
polymorphisms.

A

-LE P —-PRLR
L

Figure 1. Genotypes of PCR-RFLP for the IGF-1, LEP and
PRLR genes (M: Thermo Scientific™ GeneRuler 100 bp
ladder. IGF-1: PCR product (294 bp), GG (196 bp, 72 bp and 26
bp (not visible)). LEP: PCR product (412 bp), TT (218 bp, 194
bp). CC (412 bp). TC (412 bp, 218bp, 194 bp). PRLR: PCR
product (162 bp), CC (136 bp, 26 bp). TT (162 bp), CT (162 bp,
136 bp, 26 bp))

Sekil 1. IGF-1, LEP ve PRLR genleri PCR-RFLP genotipleri (M:
Thermo Scientific™ GeneRuler 100 b¢ merdiven. IGF-1: PCR
(riinii (294 bg), GG (196 bg, 72 bg, 26 bg (jelde gériinmiiyor)).
LEP: PCR driinii (412 bg), TT (218 bg, 194 bg), CC (412 bg),
TC (412 bg, 218, 194 bg). PRLR: PCR (iriinii (162 bg), CC (136
bg, 26 bg), TT (162 bg), CT (162 bg, 136 bg, 26 bg))

In the present study, a SNP in exon 2 (g.117 T>C)
within the PCR product (412 bp) of the leptin gene
was screened in Saanen goats. Digestion of the
412 bp PCR fragment with NmuCl restriction
enzyme generated two bands (218 bp and 194 bp)
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as homozygous TT, three bands (412 bp, 218 bp
and 194 bp) as heterozygous TC and one band
(412 bp) as homozygous CC individuals (Figure 1).
The genotypic frequencies of the TT, TC and CC
genotypes were 90.3%, 6.9% and 2.8%,
respectively and the allele frequencies of the T and
C alleles were 93.8% and 6.2%, respectively
(Table 1). A chi-squared (x2) test showed that the
population was not in Hardy-Weinberg equilibrium
for this locus (P>0.05). The degree of
heterozygosity obtained in the Saanen goat
population for observed heterozygosity (Ho) value
were 0.069, while for the expected heterozygosity
(He) 0.118 (Table 1). LEP gene SNPs and their
relations with growth traits were investigated by
Wang et Al. (2015). LEP gene’s same SNP locus
was detected with PCR-RFLP method, and the
major allele frequency (T) ranged between 0.583
and 0.987 within the five goat breeds. It has been
stated that SNPs of the LEP gene were related
with growth traits (body weight, length, height and
chest circumference). Intron 2 of leptin gene
polymorphism in goat breeds in Iran was revealed
by using PCR-RFLP. Three genotypes including

MM, Mm and mm were detected with genotype
frequency of 94%, 1% and 5% in the goat
population, respectively (Esmaeili et al. 2020).
Furthermore, Genetic variations of the LEP gene
and their associations with economic traits have
been investigated in other farm animals. Significant
associations were revealed between
polymorphisms of the LEP gene and the dressed
carcass weight and fatty acid compositions in
Japanese Black Cattle (Kawaguchi et al. 2017). De
Oliveira et al. (2013) revealed significant
associations between the exon 2 polymorphisms of
the LEP gene and various meat quality traits in
Nellore cattle. Two SNPs in the exon 3 and intron 2
of LEP gene and their associations with milk traits
were investigated by Kulig and Kmiec (2009) and it
has been stated that LEP gene variations
significantly affect milk, protein, and fat yield.
Effects of LEP gene polymorphisms on
reproductive efficiency in Awassi ewes was
revealed by using DNA sequencing method and it
was found significant associations between litter
size and LEP polymorphisms (Younis et al. 2019).

Table 1. LEP and PRLR gene frequencies (chi-square (x2), probability value (p-value), observed heterozygosity (Ho) and expected

heterozygosity (He))

Cizelge 1. LEP ve PRLR gen frekanslari (ki-kare (x2), olabilirlik degeri (p-value), gbzlenen heterozigotluk (Ho) ve beklenen

heterozigotluk (He))

Genotype Frequency

Allele Frequency

Heterozygosity

Locus X2 p-value
TT TC cC T C Ho He
65 5 2
Observed
LEP 90.3%  6.9%  2.8% ) gag 0.062 13.63 0000223  0.069  0.118
Expected 63.25 8.50 0.25
P 87.8%  11.8%  0.4%
CcC CT TT C T X2 p-value Ho He
65 4 3
Obseved  gh3, o455 420
PRLR Expected 62 31 . 0,32 0.931 0.069 26.11 0.000000 0.056  0.130
86.6%  12.9%  0.5%
Hardy-Weinberg equilibrium by the x2- test, x2 = 3.81 P = 0.05, x2 =6.63 P = 0.01
To identify the PRLR 5" UTR polymorphism, an genotype were 90.3%, 55% and 4.2%,

SNP (g.970 C>T) within the PCR product (162 bp)
of the leptin gene were screened in Saanen goats.
Digestion of the 162 bp PCR fragment with Hin1ll
restriction enzyme generated two bands (136 bp
and 26 bp) as homozygous CC, three bands (162
bp, 136 bp and 26 bp) as heterozygous CT, and
one band (162 bp) as homozygous TT individuals
(Figure 1). 26 bp is not visible on agarose gel. The
genotypic frequencies of the CC, CT and TT

respectively and the allele frequencies of the C
and T alleles were 93.1% and 6.9%, respectively.
The degree of heterozygosity for PRLR locus for
Ho value was 0.056, while for He value 0.130
(Table 1). (Table 1). A chi-squared (x2) test
showed that the population was not in Hardy-
Weinberg equilibrium for this locus (P>0.05) (Table
1). Zhou et al. (2011) investigated associations
between the same PRLR 5’ UTR region SNP and
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fiber traits in cashmere goats. The genotypes were
revealed CC genotype (509 goats), and CT
genotype (81 goats) and also the allele
frequencies were 93.14% for C and 6.86% for T. It
has been stated that PRLR gene variations
significantly affect cashmere weight and diameter.
The combined effects of four SNPs within PRLR
gene on milk production traits were searched in
goats by Hou et al. (2013) and it has been stated
that PRLR gene variations might affect milk yield,
fat and protein. Xiong et al. (2016) has searched
PRLR gene SNPs and their relations with growth
traits and litter size in goats and stated that PRLR
gene variations significantly affect growth traits. It
was also shown that the PRLR gene associates
with litter size in goats in various studies (Li et al.
2011; Di et al. 2011; Hou et al. 2014; An et al.
2015).
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ABSTRACT

Objective: In this study, the gene polymorphisms of Calpastatin (CAST) and Growth
Differentiation factor g (GDFg) were determined in Akkaraman sheep breed.

Material and Methods: Genomic DNA was obtained from blood samples of 5o
Akkaraman sheep. All samples for CAST and GDFg were genotyped by the
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP)
method using the enzymes Mspl and Hhal.

Results: Three (MM, MN, and NN) and two (GG and GA) genotypes, respectively,
were detected at the CAST and GDF9 genes. The frequencies of the genotypes MM,
MN and NN were determined to be 44 %, 54 % and 2 %, respectively. The frequencies
of the GG and GA genotypes were found to be 84 % and 16 %, respectively. The AA
genotype was not found.

Conclusion: The study showed for the first time that the Akkaraman breed carries the
GDFg G1 mutation and has sufficient variation in the CAST. Previous studies provided
that both genes can be used as biomarkers for increasing lambing yield and growth
rates. Therefore, in order for the studied genes to be used as biomarkers in the
Akkaraman breed, association studies should first be performed.

(o¥4
Objective: Bu calismada, Kalpastatin ve BiyUme Farklilasma Faktori 9 gen
polimorfizmleri Akkaraman koyun irkinda belirlenmistir.

Materyal ve Metot: Genomik DNA 50 bas Akkaraman koyun irkina ait kan
numunelerinden elde edilmistir. Kalpastatin ve Biyime Farklilasma Faktori g genleri
icin tUm Ornekler, sirasiyla Mspl ve Hhal enzimleri kullanilarak Polimeraz Zincir
Reaksiyon- Restriksiyon Parga Uzunluk Polimorfizm yontemi ile genotiplendirilmistir.

Bulgular: Kalpastatin ve BiyUme Farklilagma Faktori g geninde sirasiyla ¢ (MM, MN
ve NN) ve iki genotip (GG ve GA) grupu tanimlanmistir. Kalpastatin locusunda, MM,
MN ve NN genotiplerin frekanslari sirasiyla % 44, % 54 ve % 2 olarak belirlenmistir.
BUyUme Farklilasma Faktoru g lokusunda ise GG ve GA genotiplerin frekansi ise % 84
ve % 16 olarak bulunmustur. AA genotipine ise rastlaniimamistir

Sonug: Calisma ilk defa Akkaraman koyun irkinin GDF9-G1 mutasyonunu tagidigini ve
CAST geni bakimindan yeterli derecede genetik varyasona sahip oldugunu
gdstermistir. Onceki arastirmalar her iki genin kuzu verimi ve biyime oranlarinin
arttirilabilmesi amaciyla biyomarkor olarak kullanilabilecegini géstermistir. Sonug
olarak, incelenen genlerin Akkaraman irkinda biyomarkér olarak kullanilabilmesi igin
oncelikle iliskilendirme calismalarinin yapilmasi 6nerilmektedir.
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INTRODUCTION

Global consumption of sheep meat is increasing in
parallel with the rise of human population. In 2029, the
average per capita consumption of sheep meat is
expected to reach 4.2 kg (OECD, 2021). To meet the
demand for sheep meat, the main focus is to increase
the number and yield of lambs (Hossain et al. 2020).
Therefore, studies to increase the number of lambs or
the twin rate per sheep and to improve live weight are
likely to become more important in the future. To
achieve the desired level of production, genetic
improvement studies need to be conducted
worldwide, as well as conventional breeding methods.
In this sense, it can be said that polymorphism studies,
which provide information on the genetic variation of a
particular trait, are important as a starting point.

The reproductive and developmental performance of
an animal is the result of its genotypic structure and
environmental effects (Gbangboche et al. 2006).
Although growth and litter size in sheep are influenced
by many genes with minor effects as well as
environmental conditions, there are important genes
that have a significant effect on these traits. The
Calpastatin (CAST) and Growth differentiation factor g
(GDFg) are some of the most investigated genes for
the traits of growth rate and litter size in sheep.

The CAST gene, mapped on sheep chromosome five, is
a specific inhibitor of the enzyme calpain, which
regulates muscle tenderness after animals have
slimmed down. Calpain plays a role in the breakdown
of muscle structure in mammals and the gene CAST
shows its effect as disrupting the activity of calpain
(Bozhilova-Sakova et al. 2020). The CAST gene is one
of the most studied genes for meat quality to improve
because of its effects on meat tenderness (Jawasreh et
al. 2019). Due to its role, studies of genetic variations
within the CAST gene are of interest to researchers in
farm animals.

The GDFg9 gene in sheep, a member of the
transforming growth factor (TGF-B) family and is
located on chromosome 5, has been shown to have an
effect on primordial follicle development and
granulose cell proliferation (Abdoli et al. 2016). To
date, eight different mutations (G1 to G8), five of
which alter the amino acid sequence, have been
reported by Hanrahan et al. (2004). Many studies have
demonstrated that ewes carrying a heterozygous
mutant allele of the GDFg gene have a higher litter size
than homozygous ones. Hossain et al. (2020) reported
ewes with AA genotype had the highest litter size than
in ewes with GG genotype (2.00 vs. 1.59) in indigenous

sheep of Bangladesh. Due to the functional properties
of the CAST and GDFg genes, they are of interest to
the scientific community.

Although several major mutations associated with
litter size have been investigated in native Turkish
sheep breeds, no study investigated the G1 mutation in
exon 1 of the GDFg9 gene as well as there are few
studies on the CAST gene in the Akkaraman breed.
Therefore, the current study aimed to investigate the
presence of the GDF9-Gi1 mutation and genetic
polymorphism for the CAST gene in the Akkaraman
sheep breed.

MATERIAL and METHOD
Blood sample’s collection and DNA isolation

Blood samples were collected using vacuumed tubes
with K2-EDTA from 5o Akkaraman breed sheep from
seven distinct flocks belonging to two subprojects
(TAGEM/66 AKK2011-01 and AKK2012-02) in the
Yozgat (Ethical approval number: 2021/3, The Ethics
Committee of Ahi Evran University, Kirsehir, Turkiye)
region supported by the General Directorate of
Agricultural Research and Policy (TAGEM). DNA was
obtained from the whole blood using a DNA extraction
kit according to the manufacturer's instructions.

PCR analysis

A 622 bp fragment of the CAST gene and 462 bp of the
GDFg gene exon 1 were amplified by polymerase chain
reaction (PCR) using the primers in table 1.

Table 1. Primer sequences used in the study

Cizelge 1. Calismada kullanilan primer dizileri

Gene  Primers References
CAST  Forward; Palmeretal.
5'TGGGGCCCAATGACGCCATCGATGS' (1998)

Reverse;
5'GTGGAGCAGCACTTCTGATCACCS'

GDFg Forward; Kasiriyan et
5'GAAGACTGGTATGGGGAAATGS', al. (2020)
Reverse;

5'CCAATCTGCTCCTACACACCT3'

PCR reactions were performed in a final volume of 25
pl, including 13 pl Tag DNA polymerase master mix red
(2x), 1 pl of each primer (20 pmol/ pl), and distilled
water to final volume. PCR conditions were performed
as described: predenaturation at 95°C for 5 minutes,
followed by denaturation at 95°C for 1 minute,
annealing at 63 °C for the CAST and 60 °C for the GDFg
genes, 72 °C for 2 minutes extension, and final
extension at 72 °C for 7 minutes.
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Genotyping of the CAST and GDFg genes.

All PCR products of the genes studied were screened
with restriction enzymes to identify the possible
genotypes. Genotyping for the CAST or GDFg9-G1 gene
was performed in a final volume of 30 pl consisting of
10 pl PCR product, 2 pl green buffer, 1 pl enzyme (Mspl
| Hhal) and distilled water to the final volume. The
reaction mixture was incubated at 37 °C for 20 minutes
and then inactivated at 65 °C for 10 minutes. After
digestion, samples were run in 3% agarose gel
electrophoresis and genotypes were screened with
EtBr (500 pL/mL in H,O) under UV transilluminator.

Statistical analysis

PopGene32 software was used to determine allele and
genotype frequencies, as well as observed and
expected heterozygosity levels of the genes studied
(Yeh et al. 1997). The chi-square test was used to
analyze whether the studied population were in Hardy-
Weinberg equilibrium.

RESULTS

The present study investigated the CAST gene
polymorphism and, for the first time, the GDFg-G1
polymorphism in the Akkaraman sheep breed. PCR-
RFLP technique was used to determine possible alleles
and genotypes of the studied genes.

A 622 bp fragment of the CAST gene was successfully
amplified by PCR and all samples were subjected to the
restriction enzyme Mspl to find possible genotypes of
the Akkaraman breed. The results showed two alleles
(M and N) and three genotypes (MM, MN and, NN) in
Figure 1.

The frequency of heterozygous genotypes with three
fragments (622, 336 and 286 bp) was 0.54, while the
frequency of homozygous MM (336 and 286 bp) was
0.44. The NN genotype was observed in only one

individual with a frequency of 0.02 in Table 2. The
frequency of M and N alleles were 0.68 and 0.32,
respectively.

M: 5o bp ladder

Figure 1. The gel image of the identified genotypes for the genes of
CAST and GDFg.

Sekil 1. CAST ve GDFg genleriicin tanimlanan genotiplere ait jel
gorintisy.

Table 2 shows the frequencies of allele and genotype
and heterozygosity values in Akkaraman sheep.

Observed (Ho) and expected (He) heterozygosity
values for the CAST/Mspl were 0.5400 and 0.4160. The
Chi-square results showed that the studied population
was not in Hardy-Weinberg equilibrium (HWE) for the
CAST/Msplin Table 2.

A 462 bp fragment of GDFg exon-1 was amplified by
PCR and then digested with the restriction enzyme
Hhal. The results showed four fragments with sizes of
52, 156, 254, and 410 bp. The ewes that did not carry
the mutation had three banding patterns, 52, 156, and
254 bp, while the heterozygous ones (GA) that carried
the mutation had four banding patterns in Figure 1.

Two genotypes for the GDFg gene were found, GG and
GA with frequencies of 0.84 and 0.16, respectively, in
the Akkaraman sheep breed in Tirkiye. The genotype
AA was not observed in the study. The frequencies of
the A and G alleles were 0.92 and 0.08, respectively,
and the population was in HWE for the GDFg-Gi
polymorphism (Table 2).

Table 2. The allele and genotype frequencies and the heterozygosity values

Cizelge 2. Allel ve genotip frekanslari ile heterozigozite degerleri

Gene N Allele frequency Genotype Heterozygosity Chi-squared (df=1)
frequency
M N MM MN NN Ho He X?=4.5774
CAST 50 0.68 0.32 0.44 0.54 0.02 0.5400 0.4160 P=0.032
G A GG GA AA 0.1600 0.1187 X?=0.3278
GDFg 50 0.92 0.08 0.84 0.16 0.00 P=0.5669
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DISCUSSION and CONCLUSION

Fertility and body weight are characteristics composed
of many genes and affected by environmental factors.
It is well known the improvement of these quantitative
traits is limited by conventional methods due to their
inheritance pattern, expressed in later life, low
heritability and time-consuming nature (Calus et al.
2013). Genetic progress of litter size and growth rate
by the conventional breeding methods is varied from 1
to 2% as for many other quantitative traits (Bradford,
1985). It is important to reveal genetic variability and
detect major mutations in economically important
traits before making a decision on genetic
improvement of a breed. Therefore, the objective of
present study was to reveal the genetic polymorphism
of two important traits, litter size and body weight, in
Akkaraman sheep breed.

The frequency of heterozygous individuals was o0.54,
indicating reasonable genetic variability within the
CAST gene, in Akkaraman sheep. This could be due to
the fact that the animals originated from national
genetic breeding flocks with rams rotating for at least
two to three years.

The CAST gene has been extensively studied in Turkish
native sheep breeds, whereas studies investigating its
effects on meat quality and yield have been relatively
rare (Kirikgr et al. 2021; Bayram et al. 2019; Yilmaz et
al. 20143; Balcioglu et al. 2014).

In the present study, the MN genotype's frequency of
CAST|Mspl was highest in the studied breed. This
frequency value was also higher than in previously
reported for several Turkish sheep breeds; Akkaraman,
Kivircik, Karayaka, imroz and Hemsin breeds (Kirikgi et
al. 2021; Bayram et al. 2019; Avanus, 2015), while it
was similar in Karakul and Kivircik sheep (Avanus,
2015). The frequency of ewes with homozygous MM
genotype was lower than in some Turkish sheep
breeds (Bayram et al. 2019; Avanus, 2015; Yilmaz
2014b), in Indian Nellore Brown and Palla breeds
(Ramadevi et al. 2020) and in Russian sheep breed
(Kulikova et al. 2018). According to obtained results
from this study, it can be said that the frequency of
heterozygous ewes for the CAST /Mspl gene is higher
than the frequency of heterozygous ewes in most of
the breeds mentioned above and in the study of
Avanus (2012).

Genetic variability is important for maintaining and
improving various quantitative traits and must be
present in both breeding programs (Hill, 2000) and
association studies. Thus, it could be concluded that
the current study provides an important opportunity

for association studies in Akkaraman as it provides
evidence of reasonable genetic variation for CAST
[Mspl.

The population was not in HWE for the CAST/Mspl
polymorphism (P < 0.05). One of the possible reasons
for this result could be one or more factors affecting
the Hardy-Weinberg equilibrium, such as migration,
mutation, etc. Moreover, since the study was
performed on animals from national breeding herds,
the probable cause could be controlled mating. Similar
results were also observed in Karayaka, Morkaraman
and Ivesi sheep breeds (Balcioglu et al. 2014).

The observed heterozygosity value was similar to
some Turkish sheep breeds; Sakiz, Karakul, Kivircik
and Bulgarian Merino sheep (Bozhilova-Sakova et al.
2020; Avanus, 2015; Yilmaz et al. 2014b). The observed
heterozygosity value for Akkaraman was also higher
than the values reported for some Turkish sheep
breeds: Karayaka, Hemsin, Imroz, Red Karaman
(Avanus, 2015) and Colombian Creole hair sheep
(Montes et al. 2019). Jawasreh et al. (2017) reported
that Awassi lambs with genotype MN had higher
average daily gain (0.167 vs. 0.128 kg/d) and body
weight (32.31 vs. 31.78 kg) than lambs with genotype
MM.

Several studies of multiple births have been conducted
in indigenous Turkish sheep breeds (Gursel 2011; Karsli
et al. 2011; Karsli et al. 2012). However, the Akkaraman
breed has hardly been studied for major mutations
compared to other indigenous breeds. The lack of
study of this breed might be due to the fact that it is a
nonprolific breed.

Akkaraman sheep is one of the most commonly reared
breeds in TUrkiye and accounts for 40-45% of the total
sheep population. It has a fat-tailed structure and high
adaptability to different climates. The twin birth rate of
Akkaraman has been reported in the range of 13.5% to
37% (Ceyhan et al. 2019; Aktas et al. 2016; Tekerli et al.
2002). Multiple birth is one of the most desired traits,
especially in breeds with low fertility. The studied
breed in this study, Akkaraman, is one of the breeds
with low fertility. It is known that some farmers are
interested in twin births, although they study on
breeds with low fertility. Therefore, to determine the
polymorphism of the GDFg gene, the current study
first aimed to work with the animals of farmers who
want to increase the rate of twin births.

In the GDFg exon 1 gene of Akkaraman sheep, GA and
GG genotypes were detected with frequencies of 0.16
and 0.8y, respectively. The frequency of heterozygous
genotypes, indicating low frequency, was similar to
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other studies (0.12-0.16) (Kirikci et al. 2021; Gorlov et
al. 2018; Eghbalsaied et al. 2017) and was
monomorphic in the study by Aboelhassan et al.
(2021). Obtained frequency result for GA genotype was
lower than the one reported in Garole sheep (Polley et
al. 2010). Some studies have shown that the ewes with
heterozygous genotype produce more lambs despite
having low frequency of GA genotype (Gorlov et al.
2018; Moradband et al. 2011). On the other hand, some
studies did not find an association between ewes with
heterozygous genotypes for this gene and multiple
births for various reasons (Eghbalsaied et al. 2017). In
contrast to this result, a study showed that ewes with
homozygous genotype had a higher lambing rate. It
can be inferred that the genotypic structure and its
effects on lambing rates varies according to the sheep
breeds studied. Therefore, it is necessary to
demonstrate associations between genotype and
phenotype at the breed level before making decision
on genomic selection. In a study which carried out by
Aboelhassan (2021), it was suggested that selection for
GDFg exon-1 gene might increase the lambing rates
per ewe.

In the present study, the animals with homozygous AA
genotype for GDFg-G1 were not detected, which is in
agreement with the results of other studies conducted
on different breeds of sheep from Russia (Salsk and
Volgograd), India (Garole), Iran (Lori-Bakhtyari),
Tirkiye (Karayaka) and Egypt (Barki, Osseimi,
Rahmani, Saudanez and Awase) (Aboelhassan et al.
2021; Kirikci et al. 2021; Gorlov et al. 2018; Eghbalsaied
et al. 2017; Koloskov et al. 2015).
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oz

Amag: Bu calisma, Van ili Ercis ilgesi Ulupamir kdylinde yetistirilen yerli atlarin
bazi morfolojik 6zelliklerini ortaya koymak amaciyla yapilmistir.

Materyal ve Yontem: Morfolojik 6zelliklere iligkin verileri elde etmek igin atlarin
cesitli vicut Olglleri alhnmistir. Calisma, Ulupamir koylndeki tim at
yetistiricilerinin %72’sini temsil eden 32 at yetistiricisine ait ve toplam at
sayisinin da %71’ini temsil eden 20 aygir ve 17 kisrak olmak Uzere toplam 37
bas at Uzerinde yUratdlmustuar.

Bulgular: Atlarin cidago yiksekligi (CY), vicut uzunlugu (VU), sagn ylksekligi
(SY), gogus derinligi (GD), gogus genisligi (GG), gogus cevresi (GC) ve incik
cevresine (IC) ait En-Kiguk Kareler ortalamalari sirasiyla 133.97, 136.91,
133.56, 57.16, 34.91, 151.00 ve 17.24 cm olarak bulunmustur. Yas gruplarinin
sagri yuksekligi ve incik cevresi Uzerine etkisi istatistik olarak 6nemli
bulunmustur (P<0.05). Arastirmada kullanilan atlarda CY ile VU, SY, GG, GC
ve IC morfolojik 6zellikleri arasindaki korelasyon katsayilar istatistik olarak
o6nemli bulunmustur (P<0.05; P<0.01).

Sonug: Arastirmanin yuritildagi Ulupamir kdyinde geleneksel olarak yapilan
at yetistiriciliginin Kirgiz kultiriinde énemli bir yere sahip olmasindan dolayi
tarihsel sureg icerisinde yetistiricilerin edindikleri deneyimlere bagh kalarak
yetistirme islerini yirittikleri anlasiimistir. Sonug olarak, Ulupamir kdylinde halk
elindeki yerli atlarin bazi morfolojik 6zellikler bakimindan Dodu Anadolu at irki
ile benzerlik gosterdigi séylenebilir.

ABSTRACT

Objective: This study was conducted to determine some morphological
characteristics of domestic horses in Ulupamir village of Ercis district of Van
province.

Materials and Methods: For this aim, various body measurements of horses
were taken to obtain data on morphological characteristics. Investigation was
carried out on a total of 37 horses (71%), 20 stallions and 17 mares, belonging
to 32 horse breeders (72%) in Ulupamir village.

Results: The least-squares means of withers height (WH), body length (BL),
rump height (RH), chest depth (CD), chest width (CW), chest circumference
(CC), and shinbone circumference (SC) of horses were 133.97, 136.91, 133.56,
57.16, 34.91, 151.00 and 17.24 cm, respectively. The effect of age groups on
rump height and shinbone circumference was statistically significant (P<0.05).
Correlation coefficients between WH and BL, RH, CW, CC, and SC were
statistically found significant (P<0.05; P<0.01).

Conclusion: Since it has an important place in Kirgiz culture, horse breeding
carries out their breeding activities depending on the breeding experiences they
have gained in the historical process in village of Ulupamir. It is concluded that
the horses raised at village were similar to East Anatolia horse breed for the
morphological traits.

27



https://doi.org/10.29185/hayuretim.914053
mailto:taygun@bingol.edu.tr
https://doi.org/10.29185/hayuretim.914053

Alarslan ve Aygin

GiRiS

Tarkiye'deki atlar bulunduklar bélgelerin - cografi
kosullarina goére farkli o6zellikler gostermektedir.
Ozellikle yurt disindan getirimis sicakkanli ve
sogukkanli irklarla melezlemeler sonucunda oldukga
karismis ve buna bagli olarak morfolojik 6zelliklere
goére bir ayrim yapilmasi zorlasmistir. Bununla
birlikte, bazi arastirmacilar bunlari birbirinin igine
girmis blylk gruplara ayirarak incelemislerdir
(Bayram ve ark., 2005; Unal ve ark., 2005).
Hendricks (1995)'e go6re Turkiye'de yetistirilen
yaklasik 14 adet at irki (Anadolu ati, Arap ati, Canik,
Cirit, Cukurova, Dogu Anadolu, Ege Midillisi, Hinis,
ingiliz, Karacabey, Malakan, Trakya, Uzunyayla,
Rahvan ati) bulunmaktadir. Bunlarin bir kismi yok
olmus bir kismi da yok olmak Uzeredir. Koruma
altinda bulunan vyerli at irklarimiz ise, Uzunyayla,
Canik, Malakan, Hinis'in Kolu Kisasi, Nigde
Camardi Kulasi, Ayvacik Midillisi ve Cukurova atidir
(Anonim, 2019).

Dodu ve Gilneydodu Anadolu'da bulunan Dogu
Anadolu ati bazi kaynaklarda yer almistir. Bu
kaynaklarda Dogu Anadolu atinin Arap, iran ve
Tarkmen atlarinin  melezlenmesinden meydana
geldigi ve bu d¢ 1irkin da o6zelligini tasidig
belirtilmistir. Boyun kisa ve kuvvetli, baglanti yerinin
pek ylksek olmadigi belirtimektedir. Cidago az
belirli, sirt hattinin diz, bel kisa, sagrinin yuvarlak
oldugu ve paralumbal bosluklarin kisa oldugu
belirtiimistir. ~ Kuyruk  bagdlantisi  yukaridan ve
gosteriglidir. Gogus genis, karin silindir seklinde olup,
dusuk karinlilik azdir. Cidago yuksekligi nadiren 148
cm’yi  gecmektedir. Ancak iyi bakim besleme
kosullarinda cusselerinin ve cidago yuksekliklerinin
artabilecedi bildirilmistir (Hendricks, 1995; Gilec,
1995; 2006).

Atlar ¢ekim, binek, ulasim ve yik tasima islerinde
kullanildiklar gibi atl sporlarda ve yarislarda da
halen kullaniimaktadirlar. Anadoluda yuzyillardir
oynanan cirit, top ve ¢dgen oyunu ve oglak oyunu
(kdkboru) gibi oyunlar ginimizde bazi illerimizde
dnemli guinlerde halen oynanmaktadir (Oztiirk, 1993;
Glleg, 1996).

Atlarda vicut gelisimini en iyi yansitan vicut dlguleri
cidago yuksekligi, gbdus cevresi ve incik ¢evresi gibi
Ozelliklerdir. Genel g6rindm seleksiyon
calismalarinda dikkate alinmaktadir (Dogan ve ark.,
2002; Bayram ve ark., 2005). Ayrica gogus cevresi,
alt solunum sisteminin gelisimini yansitan iyi bir
kriterdir. Akcigerlerin ve kalbin gelisme derecesi,
gogus boslugu, memenin buyukltgu ile iliskili olarak
onem tagimaktadir. lyi gelismis gogusleri olan
atlarda akcigerler  de iyi bir  gelisme
gosterebilmektedir (Guleg, 1996).

Bayram ve ark. (2005) Van yoéresinde yetigstirilen yerli
atlarda fenotipik &zellikler Gzerine yapmis olduklari
¢alismada, atlarin don ve nisane dagilimlari ile vicut
Olguleri gibi morfolojik &zelliklerini incelemiglerdir.
Atlarin cidago yulksekligi, vicut uzunlugu, sagri
yuksekligi, gégus derinligi, gdégus genisligi, gégus
gevresi ve incik ¢evresini sirasiyla 137, 130, 136, 56,
46, 165 ve 17.4 cm olarak tespit etmislerdir. Kir,
doru, al, ahreg, yagiz, izabel ve kula donlarin oransal
dagilimlarini sirasiyla % 38.4, % 31.9, % 16.2, %
7.4, % 4.2, % 0.9 ve % 0.9; bas ve ayakta, yalniz
basta ve yalniz ayaktaki nisaneler ile nisanesiz
atlarin oransal dagiimini ise sirasiyla % 22.7, %
19.0, % 6.9 ve % 51.4 olarak bulmuslardir.

Kirmizibayrak ve ark. (2004) Kars ve yoresi Tirk
yerli atlarinin morfolojik 6zelliklerini inceledikleri bir
calismada, atlarin vicut Olglleri ve donlarini
belirlemeye ¢alismiglardir. Yaptiklari ¢alismada 117
bas at kullaniimis ve don dagilimlarini kir, doru, al,
yagiz, alaca ve kula donlari igin sirasiyla % 41.46, %
41.46, % 12.20, % 2.44, % 1.63 ve % 0.81 olarak
tespit etmislerdir. Atlarin cidago yuksekligi, vicut
uzunlugu, gogls cevresi, goégus derinligi, gégus
genisligi, sagri yuksekligi ve incik gevresini sirasiyla
137.60, 137.60, 151.17, 61.03, 38.71, 137.66 ve
17.23 cm olarak saptamiglardir.

Van ve cevresindeki yerli atlarda yapilmis olan
calismalar yeterli degildir. Bu galismada, Van ili Ercis
ilcesi Ulupamir kdylinde geleneksel olarak yetistirilen
yerli atlarin tanimlanmasina ydnelik bazi morfolojik
Ozellikler ortaya konulmaya c¢aligiimistir.

MATERYAL VE YONTEM
Hayvan Materyali

Arastirma Van ili Ercis ilgesi Ulupamir kdylnde
yuratdimustar. Hayvan  materyalini,  kdyde
geleneksel ydntemlerle yetistirilen vyerli atlar
olusturmustur. Arastirmada 20 aygir ve 17 kisrakta
morfolojik 6zelliklerden vicut dlguleri, donu (rengi)
ve niganeleri gibi Ozellikler tespit edilmistir.
Asagida, arastirmada kullanilan yerli atlardan bazi
fotograflar verilmigtir (Sekil 1, 2, 3).

:ml v" & A
Sekil 1. Vicut olgileri alinan bir at.
Figure 1. A horse whose body measurements were taken.
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Sekil 2. Vicut élclleri alinan bir at.
Figure 2. A horse whose body measurements were taken.

Figure 3. A horse whose body measurements were taken and
grazing in a pasture

Arastirma Alaninin Tanitimi

Ulupamir kdyu, Van ili merkezine yaklasik 120 km
uzaklikta, Ercis ilgesine bagh Kirgiz'1arin yasadigi
bir kdydur. Kéyde, 2019 adrese dayali nufus kayit
sisemine gére, 1531 kisi bulunmaktadir. ik olarak
1979'da Afganistan’dan g¢ikan Kirgiz'lar kisa bir
sure Pakistan’da bulunduktan sonra Turkiye'ye
yerlesmigler ve Turkiye'de de ilk 6nce Adana’ya ve
sonra da 1982°’den bu yana su anda yasadiklari
Van-Ercig-Ulupamir kdylne yerlesmislerdir.

Koyin blylk c¢ogunlugu koruculuk yapmakta ve
geri kalan kismi ise, ciftcilikle ugrasmaktadir.
Kadinlar genel olarak ev isleri ve ¢ocuk yetistirme
islerini  yapmakta ve kendilerince el isciligine
dayanan ve Kirgiz motifleri iceren ¢anta, clizdan,
yelek gibi egyalar Uretmektedirler. Ayrica kdyde el
halisi islemeciligi icin, kiguk bir atdlye bulunmakta
ve burada daha c¢ok geng kizlar istihdam
edilmektedir. Ozellikle son yillarda Ulupamirliler,
calisma amaciyla basta istanbul, Ankara, Malatya,
Yozgat ve Konya illeri olmak uzere Tdurkiye’'nin
birgok iline go¢ etmektedirler.

Gunlik hayatlarinda Kirgizca konugurlar ve
cocuklarina da ogretirler. Degerli ve Onemli bir
misafir gelmigsse at eti ve kimiz ikram edilir.
Ozellikle at eti 6nemini halen korumakta,
cogunlukla kis aylarinda at kesilmekte ve
tuketilmektedir.

Ulupamir kéylnde yasayan Kirgizlar, atlara c¢ok
duskin olmakla birlikte son vyillarda at sayisi,
maddi olanaksizliklar ylUzinden azalmistir. At,
gbgebe kilturinden gelmekte ve Kirgizlarin
hayatinda ¢ok buyuk bir role sahiptir. Binek, yuk
tasima, ulasim ve spor amaciyla halen
kullaniimaktadir. At ile oynanan oyunlardan olan
“At Ustinde gures” ve “Oglak kapma oyunu”
Kirgizca bilinen ismiyle “Koékboru” dugunlerin,
bayramlarin ve senliklerin vazgegilmezi olup kiguk
yastaki genglerden ileri yastaki insanlara kadar
sevilerek oynanmakta ve oyunu oynayan her birey
¢ok iyi ata binmektedir.

Ata sporumuz olan kokbori eskiden beri Orta
Asya’da bireysel ve takim halinde ve atla oynanan
bir oyundur. Keg¢i postu ile dana postundan ya da
basi kesilmis oglak ile oynanir. Kékbdri oyununa
katllacak at sayisi konusunda bir sinirlama
bulunmamaktadir. Duruma gére oyun, kimi zaman
10, kimi zaman 20, kimi zaman 50 ath ile
oynanabilir (Bilgili, 1998; Polat, 2005; TUIK, 2020).

Yontem

Atlarda vicut Olgllerinden; cidago yuksekligi (CD),
vicut uzunlugu (VU), sagn yuksekligi (SY), gogus
derinligi (GD), gdgus genisligi (GG), gdégus cevresi
(GC) ve incik cevresi (IC) oélcu bastonu ve 6lcu
seridi ile Arpacikk (1996)da bildirdigi gibi
belirlenmistir. Vicut &lguleri atlar duzgin bir
zeminde durdurularak normal bir pozisyonda
durmalari saglandiktan sonra alinmistir.

» Cidago yuksekligi: Cidagonun en st noktasi ile
(Thorax vertabralarinin proc. Spinalis’lerinin en st
noktasi) yer arasindaki uzakhktan alinan dlgudur
ve Olgl bastonu ile alinmistir.

* Vucut uzunlugu: Caput Humeri'den Tuber
Ischii’'ye kadar olan uzakliktan alinan dlgudir ve
Olcl bastonu ile alinmistir.

» Sagn yuksekligi: Sacrumun en yiksek noktasi ile
yer arasi uzakliktan Olgudir ve olglu bastonu ile
alinmigtir.

» Godgus derinligi: Cidagonun en yiksek noktasi ile
sternumun arasindaki dikey aradan alinan oélgidur
ve Ol¢u bastonu ile alinmigtir.
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+ Gogus genisgligi: Her iki scapulanin hemen
gerisindeki mesafe arasi alinan Olgudur ve 6lgl
bastonu ile alinmistir.

» Gogus cevresi: Scapulalarin hemen arkasindan
beden eksenine dikey olarak alinan c¢evre

Olgusuddur ve oOlgu seridi ile alinmigtir.

+ incik cevresi: Articulatio carpi ile Articulatio
Metacarpo Phalangeus arasindaki uzakligin tam
orta yerine rastlayan gevre 6l¢isitdur ve 6lgu seridi
ile alinmistir.

o= ~wf

Sekil 4. Atlarin vicut dlgulerinin alinmasi; cidago yiksekligi.
Figure 4. Body measurements of horses; withers height.

istatistik Analiz

Ele alinan vicut 6lgllerinin istatistik analizinde;
Yik= M + ai + bj + ejx modeli kullaniimistir.

Bu modeldeki semboller;

Yik: Herhangi bir bireyin incelenen o6zelligine ait
deger,

J: Genel ortalama,

ai: Cinsiyetin etkisi (i: erkek ve disi),

bj: Yas grubunun etkisi (3-5, 6-7, 8-9, 10+),
eik: Herhangi bir bireye ait deneysel
gOstermektedir.

Cinsiyet ve yas gruplari arasinda interaksiyonun
bulunmadi§i varsayilmis ve intereaksiyon etkisi
istatistik analizde dikkate alinmamistir. Vicut
Olgllerine ait veriler SAS (2008) paket
programinda GLM’e (General Linear Models) goére
varyans analizi yapimigtir. Cinsiyet ve yas
faktorinin belirlenen 6zellikler Gzerindeki etkisini
arastirmak icin bagimsiz gruplarin
karsilastiriimasinda ise Duncan testi kullaniimistir.
Arastirmada tespit edilen atlarin donlari ve
nisanelerine iliskin tanimlayici istatistikler de SAS
(2008) paket programinda belirlenmistir.

hatayi

BULGULAR

Bu galismada Ulupamir kdyindeki halkin elinde
bulunan atlarin gesitli viicut dlgulerine ait En-Kiglk
Kareler ortalamalari, standart hatalari ve c¢oklu
karsilastirma sonuglari Cizelge 1’de verilmisgtir.

Cizelge 1. Atlarda viicut dlgllerine ait en-klguk kareler ortalamalar

Table 1. Least-squares means of body measures in horses

Faktorler (3% VU Sy GD GG GC (o]

" X £ SX X £ SX X £ SX X £ SX X £ SX X £ SX X £SX
Genel ortalama 37 133.97+0.53 136.91+0.97 133.56+0.66 57.16+0.71 34.91+0.45 151.00+1.00 17.24+0.15
Cinsiyet oD oD oD oD 6D oD 6D
Erkek 20 133.47+0.75 136.03+1.42 133.16+0.94 56.68+0.98 34.78+0.65 150.33+1.44 17.24+0.19
Disi 17 133.80+0.94 137.42+1.77 132.76+1.18 56.30+1.22 35.49+0.81 152.21+1.80 17.2910.24
Yas oD 6D * oD 6D 6D *
1. grup (3-5) 11 133.01+0.98 137.42+1.84 132.89+1.22° 57.3441.27 35.30+0.84 149.08+1.87 16.82+0.25"
2. grup (6-7) 13 134.63+0.94 137.55+1.77 134.69+1.18% 59.19+1.22 35.10+0.81 151.92+1.79 16.99+0.24%
3. grup (8-9) 10 134.74+0.98 136.24+1.84 133.80+1.22° 55.61+1.27 34.12+0.84 151.81+1.87 17.91+0.25%
4. grup (210) 3 132.16+1.96 135.69+3.69 130.46+2.45° 53.81+2.54 36.02+1.68 152.27+3.73 17.350.51%

OD: Onemli degil; *: P<0.05: a,b,c: Ayni siitundaki farkli harflerle gésterilen ortalamalar arasi fark dnemlidir (P<0.05).

CY: Cidago yiiksekligi; VU: Viicut uzunludu; SY: Sagri yiksekligi; GD: Gégis derinligi; GG: Gogiis genisligi; GC: Gogiis cevresi; IC: incik gevresi
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incelenen 6zellikler (izerine cinsiyetin  etkisi
bulunmazken, yas gruplarinin sagri ylksekligi ve
incik cevresi Uzerine etkisinin istatistik olarak
onemli oldugu tespit edilmistir (P<0.05).

Uzerinde calisilan atlarin CY, VU, SY, GD, GG,
GC ve IC degerleri arasindaki fenotipik korelasyon
katsayilar Cizelge 2’de verilmistir.

Arastirmada kullanilan atlarin CY, VU, SY, GG, GC
ve IC degerleri arasinda hesaplanan korelasyon

katsayilari istatistik olarak 6nemli (P<0.05)
bulunmustur. GD ile dider Oolcller arasindaki
korelasyon ise, istatistik olarak &nemsizdir

(P>0.05). GD ve IC arasinda negatif ancak
Onemsiz bir korelasyon oldugu tespit edilmistir.

Calismada kullanilan atlarin don (vicut rengi)
dagihmi Cizelge 3’de verilmistir.

Atlarda don (viicut rengi) olarak al, doru, kir ve
yagiz donlar saptanmigtir. Bununla birlikte,
incelenen atlarda en fazla rastlanan don olarak
sirasiyla, %37.8 ile kir don, %29.7 ile al don,
%?27.0 ile doru don ve %5.4 ile de yagdiz don tespit
edilmistir. Uzerinde cgalisilan atlarin nisanelerinin
dagilimi Cizelge 4’de verilmistir.

Cizelge 2. Calismada kullanilan atlarda vicut élguleri arasindaki fenotipik korelasyon katsayilari

Table 2. Phenotypic correlation coefficients between body measurements in horses used in the study

Olgiiler CY VU Sy GD GG GC
VU 0.71**
SY 0.83** 0.72**
GD 0.21 0.01 0.11
GG 0.45* 0.53** 0.36* 0.09
GC 0.66** 0.55** 0.54** 0.23 0.56**
IC 0.47** 0.43** 0.34* -0.20 0.22 0.36*
*: P<0.05; **: P<0.01
Cizelge 3. Calismada kullanilan atlarda don dagilimi
Table 3. Coat colours distribution in horses used in the study
Donlar
Al Doru Kir Yagiz
n 11 10 14 2
% 29.7 27.0 37.8 54
Cizelge 4. Calismada kullanilan atlarda goérilen nisaneler
Table 4. Marks seen on horses used in the study
Nisaneler
Bas ve ayakta Yalniz basta Yalniz ayakta Nisanesiz
n 4 5 2 26
% 10.8 135 5.4 70.3

Cizelge 5. Turk atlarinda vicut élgllerinin incelendigi gesitli calismalarda elde edilen bulgular (cm) (Kirmizibayrak ve ark., 2004)

Table 5. Findings obtained from various studies examining body measurements in Turkish horses (cm)

Genotip Kaynak CY VU SY GD GG GC IC

Canik Yarkin (1953) 134.78 134.60 135.19 61.26 31.76 154.37 17.15
Malakan Aritiirk (1956) 137.72 146.83 138.78 61.95 34.02 158.01 18.37
Uzunyayla Aritiirk (1956) 145.87 150.14 145.33 64.90 34.29 161.19 18.75
OAYA Sigindere (1977) 138.07 138.08 138.23 60.29 31.74 151.97 17.03

OAYA: Orta Anadolu Yerli Ati
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incelenen atlarda, bas ve ayakta gériilen nisane
orani %10.8, yalniz basta gorilen nisane orani
%13.5, yalniz ayakta gorilen nisane orani %5.4 ve
nisanesiz orani da %70.3 olarak tespit edilmistir.

TARTISMA ve SONUG

Turkiye'de at yetigtiriciligi konusunda literaturlerde
yer alan morfolojik 6zelliklere ait fenotipik ve
genotipik calismalar daha cok Arap ve ingiliz
atlarinda yapildigindan, geleneksel ydntemlerle
yetistirilen ve halk elinde bulunan atlara ait dis yapi
Ozelliklerine iliskin bilgiler sunan literatir sayisi
oldukga azdir.

Bu calisma ile bdlgede yetistirilen yerli atlarin
morfolojik o6zellikleri tespit edilmeye calisiimistir.
Uzerinde calisilan yerli atlardan elde edilen bazi
morfolojik verilerin ve diger bulgularin literatirde
gecgen Dogu Anadolu ati ile ilgili bilgilerle értlistugu
sOylenebilir. Arastirmalarda adi gegen Dogu
Anadolu atinin  fenotipik  6zelliklerinin  kesin
sinirlarla belilenmemesi nedeniyle bu ybrede
bulunan atlarin Dodu Anadolu atina ait olup
olmadiklarina  ybnelik  kesin  bir  yargiya
varilamamaktadir.

Calismada kullanillan atlara ait dis yapi
Ozelliklerinden olan CY, VU, SY, GD, GG, GC ve
IC'ne ait genel ortalamalari cm olarak sirasiyla
133.97, 136.91, 133.56, 57.16, 34.91, 151.00 ve
17.24 olarak tespit edilmistir.

Atlarda vicut gelisimini en iyi yansitan olgllerden
biri de CY’dir. Arastirmadaki atlarin CY alt-Ust
sinirlari 128 ve 143 cm arasinda degdismekte ve
ortalamasi 133.97+0.53 cm olarak bulunmustur. Bu
degder Anadolu atlarina ait CY’den (136 cm) 3 cm
daha azdir (Batu, 1962). Dodu Anadolu atinda
cusse buyukligu ve cidago yukseklikleri icin
bildirilen ortalamalarin genellikle disitk oldugu ve
bu atlarda CY’nin en yuksek 148 cm olarak tespit
edildigi anlasiimaktadir (Hendricks, 1995; Gileg,
1995; 2006).

Kirmizibayrak ve ark. (2004), Kars yoresi Turk yerli
atlarinin  morfolojik  &zelliklerinin  incelenmesi
Uzerine yaptiklari calismada atlarin CY, VU, SY,
GD, GG, GC ve ICne ait genel ortalamalar
sirasiyla 137.26, 137.60, 137.66, 61.03, 38.71,
151.17 ve 17.23 cm olarak bulmuslardir. Bu
calismada elde edilen sonuglar Kirmizibayrak ve
ark.'nin (2004) yaptiklari calismadaki VU, GC ve IC
Ozellikleri ile benzerlik géstermektedir. Ancak CY,
SY, GD ve GG’ne ait ortalamalarin daha dusuk
dizeyde oldugu tespit edilmistir. Benzer bir
calismada Bayram ve ark.'nin (2005), Van
yoresinde yetistirilen atlarda fenotipik &zellikler ile
ilgili yaptiklar arastirmada atlarin CY, VU, SY, GD,

GG, GC ve ICne ait genel En-Kiguk Kareler
ortalamalari sirasiyla 137, 130, 136, 56, 46, 165 ve
17.4 cm olarak bulmuslardir. Bu calismada elde
edilen ortalamalar Bayram ve ark. (2005)nin
yaptiklari ¢alisma ile kargilastinidiginda CY, SY,
GG ve GC’ne ait ortalamalarin daha disik oldugu,
VU ortalamasinin ise ylksek oldugu ve IC’ninde
yakin degerlerde oldugu tespit edilmistir.

Bu calismada dis yapi 6zelliklerinden olan CY, VU,
SY, GD, GG, GC ve IC'ne ait genel bulgular ile
bazi Turk atlarina ait vicut dlgulerinin ortalamalari
(Cizelge 5) karsilastinldiginda Canik atlarina ait
ortalamalara yakin oldugu goérilmis ve Uzunyayla
atlar disinda diger genotiplerle de fazla bir fark
olmadigi anlagiimistir.

VU, atin vicut gelisimini CY kadar iyi yansitmasa
da Ozellikle irk tayininde 6nemli bir rol oynadigi
bildiriimistir (Arpacik, 1996). Ayrica viicut yapisinin
ve boélimlerinin birbiriyle uyumlu ve homojen
olmasi hayvanlarin verim ve hizmet kabiliyetlerinin
yuksek olmasiyla ilgilidir (Akgapinar ve ark., 2005).
Arastirmada kullanilan atlarin VU’lari 126-150 cm
arasinda, ortalama olarak da 136.91 cm olarak
bulunmustur. Cinsiyetin ve yas gruplarinin etkisi
Onemsiz  bulunmustur (P>0.05). Arastirmada
kullanilan atlara ait VU’lari Anadolu atlarina ait
VU’larina yakin bir deger olup (132.07 cm)
arastirmada tespit edilen vicut uzunlugu 4 cm
daha fazladir (Batu, 1962).

SY bakimindan yas gruplari arasinda istatistik
olarak énemli (P<0.05) fark oldugu tespit edilmistir.
2. yas grubu (6-7) araliginda bulunan atlarin sagri
yukseklikleri diger yas gruplarinda bulunan atlara
ustin geldikleri, 1. (3-5) ve 3. (8-9) yas gruplari
arasinda sagri yuksekligi bakimdan istatistik olarak
herhangi bir fark olmadigi tespit edilmistir.

IC bakimindan ise, yas gruplari arasinda istatistik
olarak fark oldugu tespit edilmistir (P<0.05). 3. yas
grubuna (8-9) ait atlarin diger yas gruplarindan
biraz daha ustin oldugu, 2. (6-7) ve 4. (10- +) yas
gruplari arasinda incik cevresi bakimindan istatistik
olarak herhangi bir fark olmadigi ve 1. gruba (3-5)
ait atlarin incik ¢evrelerine ait 6lgulerin de en disik
seviyede oldugu tespit edilmistir.

Bu calismada kullanilan atlarda don olarak al,
doru, kir ve yagiz donlar oldugu saptanmistir. En
fazla rastlanan don olarak sirasiyla, % 37.8 ile kir
don, % 29.7 ile al don, % 27.0 ile doru don ve %
5.4 ile de yagdiz don gorilmastir. Anadolu yerli
atlarinda yapilan c¢alismalarda tespit edilen don
dagihmi % 44.7 kir, % 37.3 doru, % 14.1 al ve %
2.9 yagiz seklinde tespit edilmistir (Aritirk, 1956;
Batu, 1962). Malakan atlari Uzerinde yapilan bir
calismada, don dagilimi % 52.38 oraninda doru, %
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25.39 oraninda al ve % 22.22 oraninda ise kir don
oldugu ve yagiz dona hi¢ rastlanmadigi tespit
edilmistir (Aritirk, 1956). Kirmizibayrak ve ark.
(2004) Kars yoresinde ve Bayram ve ark. (2005)
Van yoéresinde yaptiklari galismalara goére de en
fazla rastlanilan donlar sirasiyla kir, doru ve al
olmustur. Arastirmada kullanilan atlara ait donlar
literatirde gegen donlarla buylk bir benzerlik
gosterdigi  tespit edilmistir. Van  ydresinde
yetistirilen atlara ait don dagilimi ile ilgili daha
Onceden fazla bir galisma olmadigi i¢in bu donlarin
dagihm oranlarindaki degisim hakkinda kesin
sonuca varilamamaktadir.

Atlarda nisaneler ve donlar eskal tespiti icin
kullaniimakta olup ayni irk, yas ve cinsiyete sahip
atlan birbirinden ayirt etmek igin yapilan morfolojik
tespitlerden biridir (Arpacik, 1996; Tesio, 2003).
Uzerinde galisilan atlarin nisanelerinin dagihmi;
hem basta hem de ayakta gorilen nisane orani %
10.8, yalniz basta goérilen nisane orani % 13.5,
yalniz ayakta goérilen nisane orani % 5.4 ve
nisanesiz olarak tespit edilen atlarin orani ise %
70.3 olarak tespit edilmistir.

Arastirmanin  yaritldigt  Van ili Ercis ilgesi
Ulupamir kdylnde at yetistiriciligi Kirgiz kultirinde
onemli bir yere sahiptir. Buna bagli olarak, tarihsel
sureg icerisinde edindikleri yetistiricilik
deneyimlerine dayall yetistirme islerini
yuritmektedirler. Ancak o&zellikle son vyillarda
kéyden gdbcun artmasiyla zaman icerisinde at
yetigtiricilerinin de azaldigd1 dolayisiyla at sayisinin
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yetistiriciliginin  ekstansif kosullarda, kiguk aile
isletmelerinde geleneksel bir yapiya bagli olarak

hem gelir getirici bir faaliyet hem de aile
intiyaglarina  yénelik olarak yapildigi tespit
edilmistir.

Sonug olarak, bu arastirmanin ileride bolgede konu
ile ilgili yapilacak bilimsel arastirmalara temel
bilgiler saglamasi bakimindan kaynak teskil
edeceQi beklenmektedir. Ancak arastirmanin
sadece bir kdyde ve klglk bir populasyonda
yapildigi disunilirse daha kesin yargilara varmak
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oz

Amag: Turkiye’de 2010 yili sonrasinda manda Uriinlerinin deg@erinin anlagiimasi
ve uygulamaya gegirilen projelerin de etkisiyle manda vyetigtiriciligi 6nem
kazanmigtir. Bu calismada Balikesir ilinde Halk Elinde Manda Islahi Projesi
kapsamindaki manda isletmelerinin ekonomik yénu ortaya konulmustur.

Materyal ve Yontem: Arastirmanin verileri Balikesir ilinde manda sutl
Uretiminin yogun olarak yapildigi1 Altieylul ile Goénen ilgelerinde bulunan toplam
102 Ureticiden anket yoluyla elde edilmistir. Arastirma kapsaminda manda
yetistiriciligi ile ugrasan isletmelerin 6zellikleri arasinda isletme buyukliklerine
(1-10 bas, 11-20 bas ile 21 bas ve uzeri) gore farklilik olup olmadigi Kruskal-
Wallis testi ile istatistiksel olarak test edilmistir.

Bulgular: Arastirmada manda basina bir laktasyonda sut verimi ortalama
1332.89 kg olarak bulunmustur. Bu miktar 2019 yih Turkiye ortalamasinin
(1000.10 kg) oldukg¢a uzerindedir. Blyukbas hayvan birimi (BBHB) basina
gunlik toplam yem tuketimi 12.32 kg'dir. Isletmeler ortalamasina gére blyukbas
hayvan birimi basina net kar 1484.31 TL'dir. Calismada kiicuk Oolcekli aile
isletmelerinin daha karli oldugu, bu isletmelerin elde ettigi sutl katma degerli
urine cevirerek kendi olanaklari dogrultusunda pazarladidi belirlenmistir.

Sonug: Manda yetistiriciliginin ekonomik olarak surdurilebilir olmasi igin devlet
tarafindan desteklenmesi ve Ureticinin katma degeri yiksek manda Uriinlerine
yoneltiimesi gerekmektedir. Boylelikle kirsaldan sehirlere gé¢ engellenecek,
ureticiler geleneksel manda yetistirme yontemlerini daha modern ve teknik
kosullarda surdirme olanagi bulabileceklerdir.

ABSTRACT

Objective: With the understanding of the value of water buffalo products and
the effect of the projects implemented in Turkiye after 2010, water buffalo
breeding has gained importance. This research aims to analyze economical
aspect of the water buffalo farms within the scope of the Buffalo Breeding
Project in the Hands of the People in Balikesir province.

Material and Methods: The data was obtained through face to face
questionaire from 102 producers in the districts of Altieylil and Génen of
Balikesir Province in which buffalo milk production was done intensively. Within
the scope of the research, whether there is a difference between the
characteristics of the water buffalo farms according to the size of the farms (1-
10 heads, 11-20 heads and 21 heads and above) was statistically tested with
Kruskal-Wallis test.

Results: In the study, average milk yield was found as 1332.89 kg in one
lactation per buffalo. This amount is above the Tirkiye's average of 2019
(1000.10 kg). The total daily feed consumption is 12.32 kg per buffalo.
According to the average of farms, net profit per animal unit is 1484.31 TL. It
has been determined that the gross profit of the small size enterprises was
higher, and these farms convert the milk into value-added products and market
them in line with their own possibilities.

Conclusion: According to the results, for the economic sustainability of buffalo
farming, it is necessary to supporting the sector and direct the producers to the
buffalo products with high added value. Thus, migration from villages to cities
will be prevented and producers will be able to breed buffaloes under more
modern and technical conditions.
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Saner ve ark.

GiRiS

Manda et, sut ve c¢eki hayvani olarak 6zellikle
Asya'da buyuk bir ekonomik etkinlige sahiptir. Et
ve sutlin yani sira, manda kaymagi, lule (rulo)
kaymak, manda yogurdu, dondurma, tereyadi,
peynir ve 6zellikle de mozzarella peyniri gibi sit
drtinleri ile sucuk, pastirma gibi islenmis et Grlnleri,
manda yetistiriciliginin dnemli Urinleri arasinda yer
almaktadir (Sekerden, 2001; Kinik ve Yerlikaya,
2015). Son yillarda manda derisi Uretimi de 6nem
kazanmistir. Ozellikle manda derisi kemerlik
yapimi ile késele deri yapiminda kullaniimak Gzere
Corlu ve Tuzla Deri Organize Sanayi bolgesinde
(OSB) bulunan isletmeler tarafindan islenmektedir
(Isik, 2018). Manda yetistiriciligi, gida temini ve
kirsal kesimde dUreticilerin hayat standartlarinin
yukseltiimesinde oldugu kadar cevresel
surdurulebilirligin  saglanmasi agisindan da son
derece 6nemli bir hayvancilik koludur (Sabia ve
ark.,2015). Manda ciftliklerinin kiiresel 1sinmaya
etkisinin, sut inegi ciftliklerinden daha az oldugu
tahmin edilmektedir. italya’da, Koruma ve Cevre
Arastirma (ISPRA) Enstitiisi’'niin raporuna gore
enterik fermantasyon igcin emisyon faktoriu
mandalar icin st inegine gére % 38.4 daha az
gOrunurken, gubre yodnetiminde emisyon faktoru
yine mandalar icin sut inekleri ile
karsilastinldiginda %20.5 daha azdir (Sabia ve
ark., 2015).

Dunyada manda sayisi 2017 yilinda yaklagik
201.08 milyon bas olup, 2019 yilinda %1.62
oraninda artarak 204.34 milyon basa ulasmistir.
FAO’nun 2019 yili verilerine goére diinya manda
sayisinin %53.76’s1 (109.85 milyon bas) Hindistan,
%19.58'i (40.00 milyon basg) Pakistan, %13.38'i
(27.34 milyon bas) Cin'de bulunmaktadir.
Tarkiye'nin pay! ise sahip oldugu 184.192 bin bas
manda ile %0.09dur (Anonymous, 2021).
Dunyada 2019 yilinda Uretilen toplam taze sitin
(883.28 milyon ton) %15.14’G (133.75 milyon ton)
manda sdtinden olugmaktadir. Ayni yil sagmal
manda sayisi 69.92 milyon bas olup, sagmal
manda basina sit verimi de 1912.81 kg olarak
gerceklesmistir. Dlinya c¢apinda en buydk 10
manda sUtl Ureticisi Ulke sirasiyla Hindistan,
Pakistan, Cin, Misir, Nepal, italya, Mayanmar, iran,
Endonezya ve Turkiye olup, toplam manda
sutinin ~ %99.83'G  bu  (lkeler tarafindan
uretilmektedir (Anonymous, 2021). 2019 yilinda
AB’de uretilen toplam manda suttintn (279963 ton)
%89.10'u italya’da Uretilmekte olup, AB cografi
isaretli (PDO) manda mozzarella peynirinin satis
degerinin 766 milyon Euro oldugu tahmin
edilmektedir (Minervino ve ark., 2020; Anonymous,

2021). Manda suitinden Uretilen peynir cesitleri
incelendiginde, italya’da “mozzarella ve ricotta”,
Irak’ta “gemir”, Bulgaristan’da “pecorini” peynirleri
manda sutinden elde edilen diger peynir
cesitleridir (Denli ve ark., 2019).

Tirkiye’de 2007 vyihina kadar giderek azalan
manda varhdi, 2010 vy sonrasi veriimeye
baslanan destekler, Tarim ve Orman Bakanlid
tarafindan uygulamaya konulan “Anadolu Mandasi
Halk Elinde Manda Islahi Projesi” ve manda
drtnlerinin  tlketici agisindan saglikli  bir Grln
olarak algilanmasi ve deger kazanmasiyla manda
yetistiriciligi  (agirhikh st yonli olarak) yeniden
canlanmistir (Anonim,2021). Ayrica Turkiye'de
kurulan Manda Yetistiricileri Merkez Birligi ve 28
ilde agilan Damizlik Manda Yetistiricileri Birlikleri
ureticilere destek olarak manda yetistiriciliginin
gelismesinde katkida bulunmustur. Turkiye'de
manda sayisi 2012 yilinda 107435 iken, 2017
yilinda 161439 bas, 2019 yilinda 184192 bas ve
2020 yilinda bir 6nceki yila gére %4.50’lik artisla
192489 bas olmustur. 2020 yillinda manda
yetistiriciligi Turkiye’nin 81 ilinin 78’inde yapiimakla
beraber agirlikli olarak Samsun (21637 bas),
Diyarbakir (16704 bas), istanbul (16054 bas),
Tokat (12325 bas) ve Bitlis (10574 bas) illerinde
gerceklestiriimektedir. Bolgeler itibariyle dikkate
alindiginda en fazla manda varligi %28.17’lik
oranla (54231 bag) Bati Karadeniz, %10.94’lik
oranla (21051 bag) Orta Anadolu, %10.09'luk
oranla (19424 bas) Dogu Anadolu'nun orta
kesimleri ve %10.02'lik oranla (19296 bag)
Guneydodu Anadolu bdlgesinde bulunmaktadir.
2019 yihinda Turkiye’de Uuretilen toplam sutin
(22960379.43 ton), %0.34°U (79340.85 ton) manda
sutiinden olugsmaktadir. Ayni yil sagmal manda
sayisl 79333 bas olup, sagmal manda basina st
verimi de 1000.10 kg olarak gergeklesmistir
(Ermetin, 2017; Anonim, 2021a). Anadolu
Mandalarinin laktasyon st verimi gevre kosullari
ve bakim beslemeye gore degismekle birlikte ort.
800-1100 kg, laktasyon stresi de 180-280 gin
arasindadir. Yetiskin manda agirliklari 411-518 kg
arasinda olup, ortalama 500 kg dolayindadir
(Soysal ve ark., 2005; Soysal, 2006; Atasever ve
Erdem, 2008; Soysal, 2013). Borghese ve
Mazzi'nin (2005) Tirkiye ve Italya’daki manda siitii
verimini karsilastirdigi ¢alismalarinda, Turkiye'de
manda sitii verimi 1247 kg iken, ayni yil italya’da
2175 kg olarak belirlenmistir. italyan
mandalarindan 270 gunlik laktasyonda %8.10
oraninda yag ve %4.65 oraninda protein icerigi
olan sut elde edilebilmektedir (Borghese ve Mazzi,
2005). Et uUretimi agisindan incelendiginde, 2019
yih verilerine gbére Turkiye’de Uretilen toplam
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kirmizi etin (1201469 ton) sadece %0.006’sI (73
ton) mandadan karsilanmaktadir (Anonim, 2021).

Bu arastirmada manda sayisi ve manda sutl
uretimi acgisindan Onemli bir potansiyele sahip
Balikesir ili segcilmigtir. Turkiye’de 2019 yilinda
manda sayisi bakimindan dokuzuncu sirada yer
alan Balikesir ilinde manda sayisi 6369 bas olup,
2020 yilinda %16.39 oraninda azalarak 5325 basa
gerilemistir.  Yine 2019 vyiinda manda siti
Uretiminde altinci sirada bulunan bu ilde toplam
724489 ton sut dretiimekte olup, Uretilen sitln
%0.55'i  (3977.73 ton) mandalardan elde
edilmektedir. Bu ilde manda yetistiriciligi daha ¢ok
meraya dayali olarak yapilmakta olup, ancak st
verimini arttirmak igcin mandalara kesif yem
uygulamasi da yapilmaktadir. Arastirmada manda
sutl Uretimi yapan ve Balikesir Damizlik Manda
Yetigtiricileri Birligi'ne Uye olan tum igletmeler
kapsama alinmistir. Arastirmanin temel amaci ise

manda isletmelerinin ekonomik analizinin
gerceklestiriimesidir.

MATERYAL ve YONTEM

Arastirmanin  materyalini  birincil ve ikincil

kaynaklardan saglanan veriler olusturmaktadir.
Calismanin birincil veri kaynadini Balikesir ilinde
manda sayisinin yuksek oldugu ve manda sitl
Uretiminin  yogun olarak yapildigi Altieylal ile
Gobnen ilgelerinde bulunan toplam 102 Ureticiden
anket yoluyla elde edilen veriler olusturmaktadir.
Arastirma kapsamina alinan veriler 2017 Uretim
yihni  igcermektedir.  Arastirmanin  ikincil  veri
kaynaklarini ise konu ile ilgili yurtici ve yurtdisinda
yapilmig calismalar, tezler, raporlar ile gesitli kurum
ve kuruluslarin istatistikleri olusturmaktadir.

Bu arastirmada, arastirma alaninin sec¢iminde
TUIK ile Tarim ve Orman Bakanligi Balikesir il
MUdurligi kayitlar ve Balikesir ili Damizlik Manda
Yetistiricileri Birligi kayitlarindan yararlaniimigtir.
Birlik kayitlarina gére, 2015 yili itibariyle Balikesir
ilinde 2146 bas manda kayitli olup, manda sutl
uretimi yapan 149 igletme bulunmakta ve bu
isletmelerin ~ 142’si  Altieylil  ilgesinde  yer
almaktadir. Manda sayisi ve manda sUtu Uretimi
bakimindan en yogun ilge yine Altieylul ilgesidir. Bu
ilcede manda sayisi 1632 bastir. Gonen ilgesinde
kayith 7 manda ureticisi bulunmaktadir. Bu ilgedeki
manda sayisi da 200 bastir. Buradaki irk Anadolu
mandasi olarak tanimlanmaktadir. Calismada
Balikesir ili Damizlik Manda Yetigtiricileri Birligi'ne
kayith toplam 149 igletme ile tam sayim yontemi
dikkate alinarak, tim igletmelerin arastirma
kapsamina alinmasi planlanmistir. Ancak bazi
Ureticilerin manda yetistiriciligini sirdirmemeleri ve

bazi igletme sahiplerine de ulasilamamasi
nedeniyle 102 isletmeden veriler elde edilmistir
(Cizelge 1).

Oncelikle manda siitii Gretimi yapan isletmelerin
sosyo-ekonomik Ozellikleri ve yapisal durumu
ortaya konulmustur. Bu asamada, arastirma
alanindaki uzman kisilerden (Tarim ve Orman
Bakanhg il/ilge Midurligi ve Balikesir ili Damizlik
Manda Yetigtiricileri  Birligi) goris alinarak
isletmeler sahip olduklari yetiskin manda sayisi
itibariyle yore ortalamasina goére klguk, orta ve
blylk olcekli isletmeler seklinde Ug¢ farkli gruba
ayrilmistir. Bu siniflandirmaya goére 1. grupta 1-10
bas arasi mandaya sahip olan 36 isletme, 2.
grupta 11-20 bas mandaya sahip olan 33 isletme
ve 3. grupta 21 bas ve daha fazla mandaya sahip
olan 33 igletme bulunmaktadir. Gruplardaki
ortalama manda sayisi sirasiyla 6.78, 14.91 ve
44.21 bastir. isletme gruplarina gére manda siitii
Uretimine iligkin olarak sit verimi, Uretici eline
gegcen fiyatlar, brat Uretim degeri, degisken giderler
ve briit kar (marj) hesaplanmistir. isletme gruplar
itibariyle ele alinan degiskenler agisindan farklilik
olup olmadigi istatistiksel olarak test edilmigtir.
Surekli degiskenler igin Kolmogorov-Smirnov testi
ile Oncelikle normal dadihm testi uygulanmistir.
Normal dagilis gOstermeyen degiskenler igin
Kruskal-Wallis testi uygulanmistir.

isletmelerde niifusun belirlenmesinde, Uretici ile
birlikte yasayan fert sayisi dikkate alinmis, bunlarin
cinsiyet ve yas gruplarina gbére dagihmi ortaya
konulmustur. Aile isglctu potansiyeli belirlenirken
Erkek isglicii Birimi (EIB) dikkate alinmistir
(Cizelge 2).

incelenen igletmelerde bulunan manda sayilar,
Cizelge 3'teki katsayilar kullanilarak buyikbag
hayvan birimi (BBHB) cinsinden ifade edilmistir.

incelenen isletmelerde, manda vyetistiriciliginin brit
karinin hesaplanabilmesi icin manda yetistiriciligine
ait brit dretim degeri ve dedisken masraflar
belirlenmistir. Brat ké&r, brut Uretim degerinden
degisken masraflarin c¢ikartiimasiyla hesaplanan
degerdir. Brit Uretim degerinin hesaplanmasinda
manda vyetistiriciliginden elde edilen hayvansal
drtnlerin degeri, 0-6 yas arasi malak degeri,
prodiktif deger artigi, ciftlik glbresi degeri ele
alinmistir. Hayvansal Urinlerin satig fiyati olarak
uUreticilerin beyan ettikleri fiyatlar esas olmustur.
isletme icerisinde tiiketilen ve iscilere verilen
urlnler toplam Uretime dabhil edilmigtir.
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BULGULAR ve TARTISMA
incelenen Manda igletmelerine iliskin Bulgular

incelenen isletmelerde (ireticilerin yas ortalamasi
45.89, egitim suresi 6.58 yil olarak hesaplanmigtir.
isletme gruplari arasinda ireticilerin yasi (p<0.05),
ailedeki birey sayisi (p<0.1), bitkisel {retim
deneyim siresi (p<0.05) ve manda yetistiriciligi
deneyim siresi (p<0.05) bakimindan istatistiksel
olarak farkhhk bulunmaktadir. 1. grupta yer alan
kicuk igletme sahiplerinin yasi (50.47) diger
gruptakilere gore daha yiksek, ailedeki birey sayisi
(4.67) daha azdir. Bitkisel Uretim deneyimi daha
eski yillara (32.22 yil) dayanan bu dreticilerin
manda yetistiriciligi deneyimi diger gruptakilere
gore daha azdir (17.39 yil). 3. gruptaki isletmelerde
manda vyetigtiriciligindeki deneyim sulresi 22.42 vyil
olarak daha yiksek bulunmustur (Cizelge 4). Giil
ve ark. (2016) tarafindan yapilan arastirmada da
isletmeci yas! isletmeler ortalamasina goére 46.21
yil olarak bulunmus olup, bu arastirmadaki sonug
ile benzerlik gostermektedir.

incelenen manda isletmelerinde ortalama aile
nifusu 5 kisidir. Aile nifusunun %48.46's1 erkek,
%51.54'U de kadin nifustan olusmaktadir. Toplam
nifusun %8.69u 0-6 yas, %9.85i 7-14 yas, %
71.62’si 15-64 yas ve %9.85'i de 65 yas ve Uzeri
gruptan meydana gelmektedir. Kruskal Wallis testi
sonuglarina goére gerek ortalama aile nifusu
acisindan gerekse erkek/kadin nifusu agisindan
gruplar arasindaki farkhlik istatistik olarak anlamli
bulunmamistir (Cizelge 5).

isletmeler ortalamasina gére aile isgiiciiniin
kullaniminin %26.10'u manda yetistiriciligine iligkin
olup, bu oran gruplara gore degerlendirildiginde 1.
grupta %26.01, 2. grupta %19.71 ve 3. grupta ise
%31.57 bulunmustur. Manda yetistiriciligine iligkin
aile isgucu kullanim orani en yuksek 3. gruptadir.

isletmeler ortalamasina gbre manda
yetigtiriciliinde  kullanilan  toplam  isgucinin
%45.90'In1  yabanci ve %54.11’ini aile isgucu
olusturmaktadir. Gruplara gbre durum
degerlendirildiginde  yabanci isguct  kullanim
oraninin en yiksek oldugu gruplar sirasiyla

%52.97 ile 2. grup ve %51.70 ile 1. gruptur.
Arastirma bdlgesinde kullanilan yabanci isglicu ise
gegici ve daimi isglclinden olusmaktadir.
Mandalari kdyin merasinda otlatmak amaciyla
uUreticiler tarafindan ortak goban istihdam edilerek,
her isletme tarafindan aylik ortalama 190.68 TL
Ucret Odenmektedir. Altieyldl ilgesine bagl
Aysebaci kdylnde mera yetersizligi nedeniyle
mandalar yodunlukla ahirda beslenmektedir.
isletmeler ortalamasina gore manda
yetistiriciliginde BBHB (buylkbas hayvan birimi)

bagina isgiicii kullanimi 31.81 EIG iken, bunun
17.21 EIG’n( aile igglicii, 14.60 EiG’nii ise yabanci
isglicii olusturmaktadir.  incelenen isletmelerin
toplam arazi alani 58.65 dekar olup, bu arazinin
38.86 dekari mulk, 18.54 dekari kira ve 2.20 dekar!
ortak arazidir. Isletme gruplari arasinda toplam
arazi (p<0.01) ve milk arazi (p<0.1) bakimdan
istatistiksel olarak farkhhk bulunmaktadir. Buna
gore buyuk isletmelerde toplam arazi ve mulk arazi
varligi kagik isletmelere goére daha fazladir.
isletmeler ortalamasina gére parsel sayisi 11.24
adet olup, isletmelerin ¢gok pargall bir yapiya sahip
oldugu belirlenmistir (Cizelge 6).

isletmelerin  toplam arazilerinin  50.38 dekari
(%85.97) sulu arazi, 8.22 dekari (%14.03) ise kuru
arazidir. isletme gruplari arasinda sulu arazi alani
bakimindan istatistiksel olarak farklihk oldugu
saptanmistir (p<0.01). Blylk isletmelerde sulu
arazi alani kuguk isletmelere gére daha fazladir
(Cizelge 7). Arastirma bolgesindeki dreticilerin,
manda yetigtiriciliginin yani sira, %97’si bitkisel
Uretim, %62.8'i diger biylkbas hayvancilik,
%13.7’si  kugikbas hayvancilik ve % 11.8
tavukgulukla ugrasmaktadir. Anket yapilan toplam
102 isletmeden 38’inin blylkbas hayvancilik
olarak sadece manda yetigtiriciligine yer verdidi,
geri kalan 64 isletmenin manda yetistiriciligi ile
birlikte sut ve besi sigirciigi faaliyetinde de
bulundugu belirlenmistir.

Manda Yetistiriciliginin Teknik Ozellikleri

incelenen isletmelerin tamami soy kiitigiine
kayithdir. Ureticilerin %36.27’si (37 kisi) igletme
faaliyetlerine iligkin kayit tuttugunu, %63.73’0 ise
kayit tutmadigini belirtmigtir. incelenen
isletmelerde igletme bagina ortalama hayvan
varligi BBHB cinsinden 27.68 olarak bulunmustur.
Bunun  %.51.8'ini  sadece manda varlig
olusturmakta olup, manda varligi 14.35 BBHB'dir.
isletmeler ortalamasina bakildiginda sirasiyla
manda inegi, inek ve dana en yilksek paylara
sahiptir. incelenen isletmelerin BBHB cinsinden
manda varlid1 ve buyukbas hayvan varlig igindeki
oranlari ile mandalarda laktasyon slresi ile sut
verimi Cizelge 8de verilmigtir. Buna gore
isletmelerdeki buydkbas hayvan varligi iginde
manda varlidinin orani %95.63’dur. Bu oran 1.
grupta en yuksektir (%98.77). Mandalarin
laktasyon suresi igletmeler ortalamasina gére 215
glin bulunmustur. Bu slire gruplara gére 210-218
gln arasinda degismektedir. Ancak bu farkhlik
istatistiksel olarak anlamh bulunmamistir (p>0.1).
Manda basina bir laktasyonda sit verimi ise
ortalama 1332.89 kg'dir. Bu miktar 2019 il
Tlrkiye ortalamasi olan 1000.10 kg'in (Anonim,
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2021) oldukga Uzerindedir. Gunla ve ark. (2010)
tarafindan Afyonkarahisar ilinde yapilan
arastirmada ise ortalama laktasyon siresi 250.71
glin, manda basina ortalama sit verimi 1078.59 kg
olarak belirlenmistir. Bu durum Balikesir ilindeki
isletmelerde manda basina gunlik sut veriminin
Afyonkarahisar ilindeki isletmelerden daha yiksek
oldugunu gdéstermektedir.

incelenen isletmelerin toplam ahir kapasitesi
574.30 m2 olup, bunun 384.20 mZsini acik ahir,
190.10 m?sini kapali ahir alani olusturmaktadir.
Kapali ahir kapasitesi ve toplam ahir kapasitesi
bakimindan igletme gruplari arasinda &nemli
farkllik oldugu saptanmistir (p<0.01). isletmelerin
sahip olduklari ahirlarin ortalama yagi 31.80 yil
olup, arastirma yoéresinde yeni yatirrma gidilmedigi,
tim gruplarda ahir ortalama yasinin oldukcga
yuksek oldugu dikkati c¢ekmektedir. Samanlik
kapasitesi ise 89.71 m?dir. Depo kapasitesi
isletme 06lgegi buyldikce artmaktadir (p<0.05) ve
ortalama kapasite 61.27 m2dir. isletmelerin sahip
olduklari alet-makina varhd1 degerlendirildiginde
ortalama traktér sayisi 1.13, sagim sistemi sayisi

0.70, glbre siyirici sayisi ise 0.18 olarak
saptanmistir. Gruplar arasinda bu makinalar
acgisindan istatistiksel farkliik  bulunmamistir.

isletmelerin %94.12’sinde traktér, %59.80’inde siit
sagim sistemi ve %17.65'inde glibre siyiricinin
bulundugu belirlenmistir.

incelenen isletmelerin toplam yem ihtiyacinin
%82.76’sin1 kaba yem, %17.24°Un0 kesif yem
olusturmaktadir. isletmede tiiketilen 57 ton kaba
yemin %85.18'i isletmede (retilirken, tuketilen 12
ton kesif yemin sadece %6.38i isletmede
uretilmektedir. Bir yil iginde ihtiya¢ duyulan toplam
yem miktarinin %70.50’sini isletmede Uretilen kaba
yem, %12.26’sini  satin alinan kaba yem,
%16.14’Un0 satin alinan kesif yem ve %1.10’unu
isletmede Uretilen kesif yem olusturmaktadir.
isletmeler ortalamasina gore kaba yem tiketimi
glnlik 9.54 kg iken, kesif yem tuketimi 2.8 kg
olarak belirlenmigtir. Toplam yem tuketiminin de
12.32 kg oldugu hesaplanmistir. Genel olarak
degerlendirildiginde slt¢l mandalarin kuru madde
alimi (yem tuketimi gunlik) 16 kg olup, sut
ineklerine gére daha dusuktiur (Terramoccia et al.,
2005).

Manda Yetistiriciliginin Ekonomik Ozellikleri

incelenen igletmelerde manda siti, yogurdu,
peyniri, kaymagdi, manda eti ve glbresi olmak
Uzere toplamda yedi c¢esit hayvansal drin
Uretilmektedir. Tum igletme gruplarinda manda
kaymagi, manda suti Uretiminden sonra ikinci

sirada yer almaktadir. Arastirma yoéresindeki bazi
Ureticiler manda suatund inek sutlyle karistirarak
kullanmaktadirlar. isletmeler ortalamasina goére
isletme basina 2572.13 kg sit, 679.14 kg kaymak,
305.07 kg manda eti, 218 kg manda yogurdu,
181.75 kg manda peyniri ve 129140.29 kg manda
glibresi Uretiimektedir. Uretilen manda giibresinin
blyUk bir kismi merada kaldigi igin sadece kuguk
bir kismi dretici tarafindan satilip ya da kendi
arazisinde ciftlik gubresi olarak
degerlendiriimektedir.  incelenen igletmelerde
Uretim dénemi boyunca sirtden gikarilmak istenen
mandalar genellikle mezbahada kestiriimekte veya
kasaba satimaktadir. Arastirma bdlgesinde az
saylda olsa da manda etini sucuk Uretimi amaciyla
yerel isletmelere satan Ureticilere de rastlanmistir.
Bolgede ortalama manda eti satis fiyati 21.79 TL
kg olarak hesaplanmistir. Manda eti aile icinde ise
kurban bayraminda tiketilmektedir. 1. ve 3. grup
isletmeler Urettikleri manda suitinid %38.67 ve
%34.86’sini mandiralara, 2. grup igletmeler ise
agirhikl  olarak (%55.72) sut toplayicilarina
satmaktadirlar. 2017 yili itibariyle Greticilerin
belirttikleri ortalama sut satig fiyati 3.50 TL/kg
olarak hesaplanmistir. Uretici Urettigi manda
sutiini en vyiksek fiyattan dogrudan tiketiciye
(4.18 TL/kg), en disik fiyattan (3 TL/kg) ise siit
toplayicilarina satmaktadir. 1gdir ilinde 2018 yilinda
yapilan bir galismada manda sitinde birim maliyet
1,78 TL/kg olup, 5.03 TL/kg satig fiyati ile kg
bagina 3.25 TL kar saglanmistir (Ozger, 2018).

Balikesir yoresinde sutten c¢ok, uretilen kaymak ve
peynirin dogrudan pazarlanma oraninin yuksek
oldugu belirlenmigtir. 1. ve 2. grup isletmeler
Urettikleri manda kaymaginin  %24.99'u  ve
%55.29'unu diger perakendecilere (pastane vb.),
3. grup isletmeler ise agirlikh olarak (%39.94)
lokantacilara satmaktadirlar. Ureticilerin belirttikleri
ortalama kaymak satis fiyati 37.60 TL/kg olarak
hesaplanmistir. Uretici Grettigi kaymagi en yiksek
fiyattan  s6zlesmeli  firmalara (50  TL/KkQ)
satmaktadir. Tum isletme gruplarinda Uretilen
manda yogurdu agirlikli olarak dogrudan tuketiciye
satiimaktadir. Bdélgede ortalama manda
yogurdunun satis fiyati 6.55 TL/kg iken, Uretici
uUrettigi yogurdu dogrudan tiketiciye ortalama 6.65
TL/kg'dan satmaktadir. Ureticilerin  belirttikleri
ortalama peynir satis fiyatt 15.19 TL/kg olarak
hesaplanmistir. Uretici Urettigi peyniri en ylksek
fiyattan dogrudan tiketiciye (15.58 TL/kQ)
satmaktadir. 2018 yilinda ise manda sutinin
litresinin Ureticiden c¢ikig fiyatt 5 TL, manda
kaymaginin kilosu 60 TL, manda yogurdunun
kilosu 9 TL ve manda peynirinin kilosu ise 35
TL’den islem gérmustir. 2019 yilinin sonlarinda
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COVID-19 pandemisi nedeniyle  bagisikligi
guclendirici  UrGnlerden manda siOti, manda
tereyadl ve manda yogurduna olan talep artmistir.
Bu nedenle manda sutunin 2020 yilinda Ureticiden
toptan cikis fiyati 10-12 TL'ye yUkselmistir. Ancak
bu fiyatlarin 2021 yilinda daha da yikseldigi hatta
gurme market ve zincirlerde perakende ¢ig manda
sutiiniin fiyatinin 25 TL'ye kadar ciktigi dikkati
¢ekmektedir.

Bu bolim altinda incelenen isletmelerin manda
yetistiriciligine iligkin toplam brut gelirleri ve
degisken masraflari sunulmustur. Toplam gelirler;
sut ve sit Urlnleri satigl, malak degeri, produktif
deger artisi ile glbre geliri olmak UGzere dort ana
kalemde verilmigtir (Cizelge 9).

isletmeler ortalamasina gére toplam gelirler iginde
ise en blyUk payl manda sutl ve sUt drunleri satis
gelirinin  (%65.91) aldid1 belirlenmistir.  Ancak
Balikesir ilinde yer alan bu igletmelerin manda
yetistiriciligini ekstansif kosullarda ve geleneksel
olarak yaptigi, sulak alanlarinda korunmasina
katkida bulundugu belirlenmigtir. Yapilan diger bir
calismada Turkiye’'de mandacilik faaliyetlerinin
kendi dogal ortaminda devam ettiriimesinin
kacinilmaz oldugu, devlet kurumlarinin ise sulak
alanlari korumasi ve istenmeyen kullanimlarini
Onlemesi gerektigi de belirtiimistir (Karli ve ark,
2018; Yilmaz ve Kara, 2019).

Glnumizde manda sutlu dretimini artirmak ve
manda yetistiriciligini  6nemli bir hayvancilik
faaliyeti durumuna getirmek i¢in halk elinde anag
manda 1slahi destedi uygulanmaktadir. Destekler
manda basina 500 TL ile baslayip, 650 TL ile
devam etmis, 2015’den itibaren 850 TL olarak
uygulanmigtir. Damizhida ayrilan manda destegi ve
damizlik erkek materyal destegi 200 TL olarak
uygulanirken, manda sitine de bakanlikga
belirlenen litrede 20 Krs destekleme yapilmaktadir.
Manda siti destegi 2014 yilindan bu yana
verilmektedir. Bu destekler; manda varhginin
ekonomik ve cevresel agidan sirdirulebilirliginin
saglanmasi acgisindan son derece Onemlidir.
Manda destedi alan Ureticilerin %47.42’si (46 Kisi)
manda destegini Balikesir Damizlik Manda
Yetistiricileri  Birligi (DMYB)'den &grendiklerini
belitmiglerdir. Ayrica Tarm l-iige  Mudirlagi
(%31.96), arkadas-dost (%18.56) ve internet
(%2.06) aracihidlyla manda destegini 6grenen
ureticiler de bulunmaktadir.

Manda isletmelerinin isletme basina ve BBHB
basina yillik degisken giderleri de Cizelge 10’da
verilmigtir. Gerek igletmeler ortalamasina ve
gerekse gruplara gore degerlendirme yapildiginda
en oOnemli masraf kaleminin yem oldugu

gorilmekte olup, yem masrafi degisken giderlerin
%79.99'unu olusturmaktadir. Gunlu ve ark. (2010)
tarafindan Afyonkarahisar ilinde yapilan
arastirmada bu oran %42.84, Ozkan ve ark. (2017)
tarafindan Samsun ilinde yapilan arastirma ise
%62.11'dir.  Bu  durum  Balikesir ilindeki
isletmelerde yem masraflarinin  Samsun ve
Afyonkarahisar ilindeki igsletmelerden 6nemli dlglide
farklilagtigini géstermektedir. Ayrica Ozdemir ve
Ozdemir (2016) tarafindan Bingdl ilinde yapilan
arastirmada ureticilerin yem fiyatlarini manda
yetistiriciligindeki en 6nemli sorun olarak gérdikleri
belirlenmistir.

BBHB basina brut kar durumu incelendiginde bu
degiskenin birinci grupta en yiksek degere sahip
oldugu dikkati gekmektedir. Bu durum kiiguik 6lgekli
aile isletmelerinin daha kéarli oldugunu ortaya
koymaktadir (Cizelge 11). Gruplar arasindaki bu
farkhlik istatiksel olarak anlamli bulunmustur
(p<0.05).

isletmeler ortalamasina gére BBHB basina briit kar
1484.31 TL olarak gerceklesmistir (Cizelge 11).

Ekonomik sonuglar isletme blylGklik gruplar
disinda, isletmelerde sadece manda yetistiriciligine
yer verme durumu ile manda faaliyeti ve sit-besi
sigircihgr faaliyetine bir arada yer  verme
durumuna gbre 2 grup altinda da analiz
edilmistir (Cizelge 12). Isletme basina ve BBHB
basina brit karlar dikkate alindiinda manda ve
diger buylkbas hayvancilia birlikte yer veren
isletmelerin  daha avantaji  oldugu ortaya
cikmaktadir.

Manda Yetistiriciliginde Karsilagilan Sorunlar

Calisma kapsaminda  goérUsllen  dreticilerin
degerlendirmelerine gére, manda yetistiriciliginde
karsilastiklari en 6nemli sorunlar; yiksek yem
fiyatlan (4.17), manda desteklemelerinin
yetersizligi (3.11), kdy merasinin yetersizligi (2.93)
ve sut bedellerinin zamaninda tahsil
edilememesidir (2.61). Manda yetigtiriciliginin
gelisimini  ve surduirulebilirligini  etkileyebilecek
durumlar hakkinda gorusleri alinan Ureticilere bu
durumlara katilim dereceleri sorulmustur (Cizelge
13). Ureticiler manda (riinlerine olan tiketici
talebinin artmasinin (4.50) manda yetigtiriciliginin
surdurulebilirligi icin en 6nemli unsur oldugunu
belirtmiglerdir. Ayrica manda vyetistiriciliginin
gelisiminde manda yatirim desteklerinin artirilmasi
(4.43), manda sutl isleme tesislerinin gelistiriimesi
(4.36), kolay ve ucuz girdi temini (4.29), devlet ile
uretici arasinda iletisimin saglanmasi (4.26), geng

girisimcilerin  desteklenmesi (4.21) ve {retim
maliyetinin  dislridlmesi  (4.06) ©Onde gelen
unsurlardir.  Ayrica  aile  isglctinin  etkin
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kullaniminin Ureticiler agisindan manda
yetistiriciliginin gelismesinde orta derecede 6nem
tasidigi saptanmistir. Ureticilere gelecek dénemde
manda yetistiriciligine yénelik yeni yatirrm yapmayi
distntp dustnmedikleri soruldugunda %52.94°(
yatirrm yapmayi dusunduklerini belirtirken, blyuk
Olcekli igletmelerde yatirrm yapmayi dusidnenlerin
orani %60.61 olarak gergeklesmistir. Bu veri
manda yetistiriciliginin daha da yayginlasarak,

devam edecegine isaret etmektedir. Ozellikle
Kirsal Kalkinma Yatirmlarinin Desteklenmesi
Programi (KKYDP) destekleri ile Tarim ve Kirsal
Kalkinmayr Destekleme Kurumu’nun (TKDK)
yatirm desteklerinin  bu konudaki yatirimlari
artiracaglr ve yerli gen kaynad olan Anadolu
mandasinin surdurdlebilirligine katkida
bulunacaktir.

Cizelge 1. Balikesir ilinde kapsama alinan isletmelerin ilge ve kdylere gore dagilimi
Table 1. Distribution of buffalo farms by districts and villages in Balikesir Province

ilge isletme Kapsama alinan Oran Kapsama alinan koyler ve anket sayisi
sayisl igletme sayisi (%)
Altieyliil 142 97 95.10 Balikli (45), Yakupkdy (20), Halalca (19), Aysebaci (8), Karaman (8),
Gonen 7 5 4.90 Bostanci (2)
Genel 149 102  100.00 -

Gizelge 2. EiB’nin hesaplanmasinda kullanilan katsayilar
Table 2. The coefficients used in the calculation of labour force unit

Yas Erkek Kadin
0-6 - -
7-14 0.50 0.50
15-64 1.00 0.75
65+ 0.75 0.50
Kaynak: Ozkan ve ark., 2017.
Cizelge 3. Manda sayilarini BBHB'ne gevirmek igin kullanilan katsayilar
Table 3. The coefficients used to convert buffaloes numbers to animal unit
Hayvan Cinsi Katsayi
Disi Manda 0.88
Erkek Manda 1.15
Diive Manda 0.60
Manda Danasi 0.45
Malak 0.20
Gizelge 4. incelenen isletmelerde iretici yasi, 6grenim durumu ve manda yetistiriciligi deneyimi
Table 4. Experience of producer’s age, education and buffalo farms experience in the farms surveyed
isletme gruplar
Uretici Ozellikleri 1.Grup 2.Grup 3.Grup Genel
(36) (33) (33) (102)
1-10 bas 11-20 bas 221 bas
Yas** 50.47 42.58 44.21 45.89
Egitim durumu (yil) 6.36 6.7 6.7 6.58
Ailedeki birey sayisi* 4.67 5.36 5.64 5.21
Bitkisel tiretim deneyimi (yil)** 32.22 23.09 25.76 27.18
Manda yetistiriciligi deneyimi (yil)** 17.39 18.79 22.42 19.47
Kruskal Wallis testine gére gruplar arasindaki fark ** p<0.05; * p<0.1 diizeyinde anlamlidir.
Cizelge 5. incelenen isletmelerde niifusun yas gruplari ve cinsiyete gére dagiimi
Table 5. Distribution of the population by age groups and gender in the farms surveyed
isletme gruplar
Yas 1.Grup 2.Grup 3.Grup Genel
gruplar (36) (33) (33) (102)
E K T % E K T % E K T % E K T %
0-6 0.17 0.11 0.28 6.00 015 0.33 048 897 027 0.33 0.60 10.73 020 0.25 045 8.69
7-14 0.06 020 0.25 535 054 0.27 081 15.14 0.12 0.36 0.48 859 0.24 027 051 9.85
15-64 172 178 350 7495 176 182 358 66.92 197 212 4.09 7317 181 190 371 71.62
65+ 0.39 030 0.64 13.70 021 027 0.48 8.97 0.18 024 042 751 026 025 051 9.85
Ailedeki 234 233 467 10000 266 269 535 10000 254 305 559 100.00 251 267 518 100.00
ortalama
birey
sayisi?
2 Aile nlfusu: Kruskal Wallis= 4.928, p= 0.085; erkek niifus: Kruskal Wallis= 2.013, p= 0.365; kadin nifls: Kruskal Wallis= 4.066, p= 0.131; anlamlilik
diizeyi:0.05).
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Gizelge 6. incelenen isletmelerin arazi varligi ve miilkiyet durumu (daa)
Table 6. Land ownership and ownership status of the buffalo farms surveyed (decare)

isletme gruplan

Arazi miilkiyeti 1.Grup 2.Grup 3.Grup Genel

(36) (33) (33) (102)
Toplam*** 38.00 55.21 84.61 58.60
Miilk* 27.40 42.37 47.87 38.86
Kira 11.36 11.27 33.64 18.54
Ortak - 2.85 4.55 2.39
Parsel Sayisi 9.93 11.42 12.50 11.24

Kruskal Wallis testine gore gruplar arasindaki fark *** p<0.01; * p<0.1 diizeyinde anlamlidir.

Gizelge 7. isletmelerde sulu/kuru arazi vargi dagilimi
Table 7. Irrigated / dry land distribution in the buffalo farms surveyed

isletme gruplari

1.Grup 2.Grup 3.Grup Genel

Arazi (36) (33) (33) (102)
Alan Oran Alan Oran Alan Oran Alan Oran
(daa) % (daa) % (daa) % (daa) %
Sulu*** 33.39 88.19 49 88.75 70.3 83.1 50.38 85.97
Kuru 4.47 11.81 6.21 11.25 14.3 16.9 8.22 14.03
Toplam 37.86 100.00 55.21 100.00 84.6 100.00 58.6 100.00

Kruskal Wallis testine gére gruplar arasindaki fark *** p<0.01 duizeyinde anlamhdir.

Gizelge 8. incelenen isletmelerin BBHB cinsinden manda varlig, laktasyon siiresi ile siit verimi
Table 8. The number of buffaloes as animal unit, lactation period and milk yield of the buffalo farms surveyed

Isletme gruplan

1.Grup 2.Grup 3.Grup Genel

(36) (33) (33) (102)

Toplam manda varligi (Ort. siirii biyiikligii) BBHB (1)*** 4.27 9.82 29.87 14.35
Toplam biiyiikbag hayvan varligi (BBHB) (2)*** 15.27 21.03 44.12 26.47
isletmedeki toplam hayvan varligi (BBHB) (3)*** 15.46 22.27 46.44 27.68
Manda varligi orani (1/2) (%) 27.96 46.70 67.70 54.21
Biiyiikbas hayvan varligi orani (1/3) (%) 98.77 94.43 95.00 95.63
Manda laktasyon siiresi (giin) 210.00 218.50 216.09 215.00
Laktasyon siit verimi (kg manda) 1259.27 1343.43 1384.35 1332.89

Kruskal Wallis testine gére gruplar arasindaki fark *** p<0.01 duizeyinde anlamhidir.

Gizelge 9. incelenen isletmelerde manda yetistiriciligine iliskin toplam gelirler (TL)
Table 9. Total incomes in the water buffalo farms surveyed (TL)

isletme gruplari

P . 1.Grup 2.Grup 3.Grup Genel
Gelir bilesenleri (36) (33) (33) (102)
TL % TL % TL % TL %
Hayvansal iiriin satigr*** 19216.81 7199 26598.88 65.79 76039.56 64.45 39988.96 65.91
Malak degeri @ 2847.00 10.67 5574.55 13.79 16484.73 13.97 8141.65 13.42
Prodiiktif deger artig ° 1827.22 6.85 2080.00 5.14 9100.00 7.71 4261.96 7.02
Giibre degeri*** 769.40 2.88 1766.40 4.37 5377.47 4.56 2582.81 4.26
Manda destegi*** 2032.78 7.62 4410.76 10.91 10972.42 9.30 5694.36 9.39
Toplam Gelirler*** 26693.21 100.00 40430.58 100.00 117974.19 100.00 60669.74 100.00
BBHB basina toplam 6251.34 - 4117.17 - 3949.59 - 4227.86 -
gelirler

ab Malak degeri 0-6 ay malaklari; produktif deger artigi ise hayvanlarin ¢ag degisiminden kaynaklanan artislari géstermektedir. Kruskal Wallis testine
gore gruplar arasindaki fark *** p<0.01 dlizeyinde anlamlidir.
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Cizelge 10. Manda vyetistiriciligine iliskin degisken giderler (TL)
Table 10. Variable costs in the water buffalo farms surveyed (TL)

Isletme gruplan

4

Degigken giderler 1.Grup 2.Grup 3.Grup Genel
(36) (33) (33) (102)
TL % TL % TL % TL %
Kesif yem 4075.25 9725.28 26459.42 13145.14
Kaba yem 6663.50 17657.59 31792.61 18350.42
Toplam Yem*** 10738.75 72.36 27382.87 85.49 58252.03 79.29 31495.56 79.99
Gegici iggilik 1260.58 8.49 686.23 2.14 3164.48 431 1690.73 4.29
Veteriner, ilag ve agr*** 262.44 1.77 473.18 1.47 1556.97 212 749.44 1.90
Tuz ve althik-temizlik 86.44 0.58 129.94 0.41 309.85 0.42 172.80 0.43
Elektrik-su*** 694.17 4.68 551.70 1.72 1756.52 2.39 991.77 2.52
Mera kirasi 74.22 0.50 113.94 0.36 233.48 0.32 138.60 0.35
Pazarlama*** 881.01 5.93 821.79 2.56 3047.36 4.15 1562.73 3.96
Alet-makine tamir 210.97 1.42 581.67 181 936.36 1.27 565.59 1.44
bakim***
Bina tamir bakim 9.72 0.07 37.27 0.12 21.21 0.03 22.35 0.05
Akaryakit* 615.26 4.14 1240.30 3.87 4175.34 5.68 1969.27 5.00
Diger giderler 7.78 0.05 9.09 0.03 16.42 0.02 11.00 0.02
Degisken giderler 14841.35 100.00 32027.97 100.00 73470.02 100.00 39369.83 100.00
toplami***
Degisken giderler 3475.73 3261.50 2459.66 2743.54
toplami/BBHB
Kruskal Wallis testine gére gruplar arasindaki fark *** p<0.01; * p<0.1 dlizeyinde anlamlidir.
Gizelge 11. Incelenen isletmelerde isletme biyiikliklerine gére manda yetistiriciligine iliskin briit karlar (TL)
Table 11. Gross profits of the water buffalo farms surveyed by farm size groups (TL)
isletme gruplan
1.Grup 2.Grup 3.Grup Genel
(36) (33) (33) (102)
Toplam briit gelir (1)** 26693.21 40430.58 117974.19 60669.74
Toplam degisken giderler (2)** 14841.35 32027.97 73470.02 39369.83
Briit kar (Marj)(1-2)** 11851.86 8402.61 44504.17 21299.91
Briit kar (TL/BBHB)** 2775.61 855.66 1489.93 1484.31
Kruskal Wallis testine gére gruplar arasindaki farkllik **p<0.05 diizeyinde anlamlidir.
Gizelge 12. incelenen isletmelerde manda yetistiriciligine iliskin briit kar (TL)
Table 12. Gross profit of the water buffalo farms surveyed (TL)
isletme gruplar
1.Grup
Sadece Manda 2.Grup
Yetistiriciligi Yapan Manda+Besi+Siit Genel
(37) Faaliyeti (102)
(65)
Toplam briit gelir (1) 83136,27 47881.10 60669.74
Toplam degisken giderler (2) 57295.89 29165.76 39369.83
Brit kar (Marj) (1-2) 25840.38 18715.34 21299.91
Brit kar (TL/BBHB) 1398.29 1559.61 1484.31
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Gizelge 13. Ureticilerin manda yetistiriciliginin sirddrilebilirligini ve gelisimini etkileyebilecek ifadelere katilim durumu
Table 13. Participation status of producers in statements that may affect the sustainability of water buffalo farms

isletme gruplari

1.Grup 2.Grup 3.Grup Genel

ifadeler (36) (33) (33) (102)

Ort. Std. Ort. Std. Ort. Std. Ort. Std.

sapma sapma sapma sapma

Manda iiriinlerine olan tiiketici talebinin 4.5 0.95 4.3 1.02 4.6 0.94 4.5 0.97
artmasi
Manda yatirim desteklerinin artiriimasi 4.4 1.03 4.3 1.15 4.6 0.87 4.4 1.02
Manda siitii isleme tesislerinin gelistirilmesi 4.3 1.28 4.2 1.35 4.5 1.15 4.4 1.25
Kolay ve ucuz girdi temini 4.3 1.27 4.2 1.15 4.3 1.26 4.3 1.22
Devilet ile liretici arasinda iletisimin 4.4 1.02 4.1 1.22 4.3 1.10 4.3 1.12
saglanmasi
Geng girigsimcilerin desteklenmesi 4.2 1.06 4.2 1.16 4.2 1.08 4.2 1.09
Uretim maliyetinin diigiiriilmesi 4.2 1.43 3.7 1.75 4.3 1.40 4.1 1.55
Uretici orgiitlerine olan giivenin artmasi 4.1 1.34 3.5 1.73 3.7 1.48 3.8 1.53
Sozlesmeli hayvansal lretime yonelme 3.8 1.53 3.9 1.35 4.4 0.97 4.0 1.32
Manda yetistiriciliginde urin cgesitliliginin 3.7 1.60 4.0 1.53 4.2 1.30 4.0 1.49
arttirlimasi
Ureticilerin iiretim ve pazarlama konusunda 3.8 1.54 3.5 1.74 4.2 1.11 3.9 1.50
bilinglenmesi
Kirsal alanlara altyapi hizmetlerinin 3.7 1.43 3.6 1.48 4.2 1.09 3.8 1.36
saglanmasi
Teknoloji kullaniminin manda yetistiriciliginde 3.7 1.53 3.2 1.70 3.9 1.42 3.6 1.56
yayginlastiriimasi
Aile iggiictiniin etkin kullaniimasi 34 1.60 3.0 1.68 35 1.61 3.3 1.63

(1: Cok dnemli degil, 2: Onemsiz, 3: Orta derecede 6nemli, 4: Onemli, 5: Cok &nemli)

SONUGC
Bu calismada, Balikesir ilinde Damizlik Manda
Yetistiricileri  Birligi'ne kayith 102 isletmeden

toplanan veriler kullanilarak manda yetigtiriciliginin
ekonomik vyapisi incelenmistir. Yérede manda
yetigtiriciliginin  agirlikh  olarak meraya dayali
ekstansif bir faaliyet oldugu belirlenmis, 6zellikle
Altieylll ilcesine bagli Balikli kdylinde manda
yetigtiriciliginin gerek mera ve gerekse su kaynagi
dikkate alindiginda bu faaliyet igin en uygun
kosullarin olustugu, Ureticinin mandadan elde
edilen Urtnlerden daha ylksek gelir elde etmesi
nedeniyle kirsaldan kente gogin yasanmadigi bir
kdy olarak 6ne ¢iktigi gdézlemlenmistir. Mandalar,
en iyi sekilde yararlanilan ve disuk kaliteli kaba
yemleri bile et ve st verimine doénusturebilen
hayvanlardir. Bu ¢alismada manda (BBHB) basina
glnlik toplam yem tiketimi kuru madde olarak 12
kg olarak bulunmugtur. Manda yetistiriciligine iligkin
BBHB basina brit kar hesaplandiginda her g
gruptaki isletmelerin de kéarl cahstigi, ancak 1.
grup isletmelerin ka&rinin digerlerine goére daha
yuksek oldugu, o6zellikle bu igletmelerin sutlerini
katma degeri yuksek UrlUnlere (manda kaymagi,
yogurt ve tereyadi) cevirerek kendi olanaklari

cergevesinde dogrudan pazarladidi ifade edilmistir.
Ayrica bu igletmelerin Halk Elinde Manda Islahi
projesi  kapsaminda  desteklenmesi igletme
sahiplerini manda vyetistiriciligi konusunda motive
etmis olup, ayrica yoOrede Balikesir Manda
Yetistiricileri Birligi'nin de 6nemli rol oynadigi ve
sektdre dnemli katkilarda bulundugu belirlenmigtir.
Herhangi bir manda isletmesinin faaliyetine devam
etmesi temel olarak girdi kaynaklarinin yapisina ve
etkin pazarlamanin gerceklesmesine baghdir.
Balikesir ili icin degerlendirme yapildiginda
Ureticilerin bir bolimu kendi kosullari gergevesinde
drtnlerini dogrudan pazarda satarken, digerleri
mandira ya da 6zel firmalara satmaktadir. Manda
sayisini artirmak ile birlikte hem mandanin nitelik
agisindan iyilestiriimesi hem de manda Urdnlerinin
yurtici ve vyurtdigi pazarlarda taninir duruma
getirilmesi zorunludur. italya’nin kendi manda irkini
Islah ederek ve manda sitinid mozzerella
peynirine ddénustlirerek yarattigi katma deger ve
arin tanmirhgi dikkate alindiginda Turkiye’nin de
bu potansiyeli harekete gecirmesi, ayrica
s6zlesmeli Uretim modeli ile de dreticiyi tesvik
etmesi son derece 6nemlidir. Tirkiye’de Anadolu
mandasi Islah programinin uygulanmasiyla olumiu
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gelismeler elde edilmeye baslanmasina ragmen,
etkili sdrddrulebilir bir 1slah programi olmasi
yoniinde gabalara devam edilmesi gerekmektedir.
Balikesir ilinde kooperatif ve birlik statisiinde
toplamda 410 ¢iftgi orgGtd  bulunmaktadir.
Ciftcilerin %70'i tarimsal kooperatif faaliyetlerine
aktif olarak katilmaktadir. Bu veri, Balikesir ilinin
tarimsal Orgltlenme agisindan iyi bir noktada
oldugunu go6stermektedir. Ancak birlikler ve
kooperatifler arasindaki iletisimin gelistiriimesine
ihtiyag duyulmaktadir. Ozellikle yeniden hakettigi
degeri bulmaya baslayan mandacilik faaliyeti ile
ilgili galismalarin sayisinin artirilmasi
gerekmektedir.

Arastirma ve gelecekte yapilacak calismalardan
elde edilen sonuglarin Ureticilerin ydnlendiriimesi
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oz

Amag: Bu calismada, Ug farkli yerlesim sikhginda yetistirilen beg tavuklarinin
buylime performansi, yem tiketimi, kesim ve karkas 6zelliklerinin belirlenmesi
amaclanmistir.

Materyal ve Metot: Calisma kapali yetistirme sisteminde g farkli yerlesim
sikiginda (m?de 6.6, m?de 9.3, m?de 12 beg tavugu) yetistirilen toplamda 252
be¢ tavugu ile yuratilmuistir. Gunluk yasta, 2, 4, 6, 8, 10, 12 ve 13. haftalarda
canli agirlik, yem tuketimi ve yemden yararlanma orani belirlenmistir. Kesim ve
karkas Ozellikleri 13. haftada tespit edilmistir.

Bulgular: Calismada 6. hafta ve sonrasinda ylksek yerlesim sikligina sahip
grupta daha disik canli agirlik tespit edilmigtir. Kimdlatif yem tiketimi 4.
haftadan sonra disik yerlesim sikhidinda yetistirilen be¢ tavuklarinda daha
yiksek bulunmustur. Bununla birlikte yemden yaralanma orani ise 6. hafta ve
sonrasinda disuk yerlesim sikligi grubunda daha yiksek belirlenmistir. Kesim
ve karkas agirliklari ve oranlari tzerine ise yerlesim sikhiginin énemli bir etkisi
tespit edilmemistir.

Sonug: Yerlesim sikhiginin 13 haftalik kesim yasindaki be¢ tavuklarinda canli
agirlik, yem tiketimi, yemden yararlanma orani ve 6lum orani Uzerine énemli
etkisi oldugu, kesim ve karkas Oozelliklerini ise etkilemedigi belirlenmistir.
Blylime performansi ve (retim maliyetleri bakimindan en ekonomik
yetistiriciligin birim alanda 9-10 be¢ tavugu ile saglanabilecegi sdylenebilir.
Ancak beg tavugu gibi alternatif kanatl tirleri icin dogal yasam alanlarindan gok
farkli olan kapall sistemlerde yetistirmenin refah durumu ve dogal davranis
Ozelliklerine etkilerini ortaya koyan ileri galismalara ihtiyag duyulmaktadir.

ABSTRACT

Objective: In this study, it was aimed to determine the growth performance,
feed intake, slaughter and carcass traits of guinea fowls reared at three different
stocking densities.

Material and Methods: The study was carried out with a total of 252 guinea
fowls reared in three different stocking densities (6.6, 9.3, 12 guinea fowls per
m2) in the closed-barn system. The body weight, feed intake and feed
conversion ratio were determined at the day-old, 2, 4, 6, 8, 10, 12 and 13 weeks
of age. Slaughter and carcass traits were determined at 13 weeks.

Results: In the study, lower body weight was determined in the high stocking
density group at the 6th week and onwards. Cumulative feed intake was higher
in guinea fowls reared at low stocking density after the 4th week. However, the
feed conversion ratio was higher in the low stocking density group at the 6th
week and onwards. There was no significant effect of stocking density on
slaughter and carcass weights and percentages.

Conclusion: Stocking density significantly affected body weight, feed intake,
feed conversion ratio and mortality, however did not affect slaughter and
carcass traits in guinea fowls at 13 weeks of age. Our study results showed that
the most economical production in terms of growth performance and production
costs can be achieved with 9-10 guinea fowl per unit area. However, for
alternative poultry species such as guinea fowl, further studies are needed to
show the effects of production in closed-barn systems, which are very different
from their natural habitats, on the welfare status and natural behavioral
characteristics.
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GIRIS Ticari kiimes hayvani yetistiriciliginde, Uretim
Dinya’da alternatif kanatl yetigtiriciligine ve (baninma, ekipman ve is¢ilik) maliyetlerini azaltmak
irinlerine talep sirekli artis gdstermekte, ¢iN birim alan bagina dusen hayvan sayisinin
gelecekte de bu artisin  devam  edecegi artinimasi gindeme gelmektedir. Bununla birlikte,

ongorulmektedir (Tjetjoo et al., 2013; Boz et al.,
2020). Bec¢ tavugdu, et Uretimi basta olmak Uzere
yumurta ve hobi amacli 6zellikle Afrika Ulkelerinde
yaygin olarak yetistirimekle birlikte Amerika
Birlesik Devletleri ve Avrupa Ulkelerinde de
yetistiriciligi  sdrekli artis gdsteren alternatif bir
kanatl tiridir (Alkan at al., 2016; Yamak et al.,
2016; Yamak et al., 2018; Sekeroglu et al., 2019).
Afrika'da beg tavugu Uretimi geleneksel bir faaliyet
olarak kiltirel 6neme sahiptir ve tavuktan sonra et
ve yumurtasi tiketilen ikinci tirdir (Konlan et al.,
2011; Bernacki et al., 2013). Ayrica, be¢ tavuklar
“av eti” lezzetine sahip olmalari nedeniyle tercih
edilen eti, etlik piliclere gére daha yiksek protein
ve daha disik yagd icermektedir (Petek, 2004;
Madzimure et al., 2011). Ticari Uretim kosullarinda
be¢ tavugu, tavuklara benzer sekilde ydnetim
uygulamalari ile yetigtirilebilmektedir (Nahashon et
al.,, 2009; Yamak et al., 2018). Olumsuz kosullara
adaptasyonu yiksek, zor ¢evre kosullarinda verim
saglayan ve Ureme kabiliyetine sahip beg
tavuklarinin  hastaliklara karsi direncleri de
ylUksektir (Kokoszynski et al., 2011; Alkan ve
Durmus, 2015; Sarica et al., 2019). Ulkemizde
Tarim ve Orman Bakanhgi, Dogda Koruma ve Milli
Parklar Genel Mudurligi’ne bagh  Gretim
istasyonlarinda beg¢ tavugu yetistirilerek dagitimi
yapilmaktadir. Ulkemizde 2019 yilinda 4.017 ton
be¢ tavugu eti ihracat kanaliyla Uretime katki
saglamistir (Boz et al., 2021). Ayrica Ulkesel olarak
hem i1slah materyali hem de gen kaynag olarak ta
degerlendirilebilecedi  bildiriimektedir  (Yildirim,
20009).

Cizelge 1. Yemlerin besin madde igerigi
Table 1. Nutrient contents of diets.

ekonomik karliigi artirmak icin yerlesim sikliginin

kontrolsiiz olarak artirilmasi kanathlarin
performansini, saghgini ve refahini  olumsuz
etkileyebilmektedir. Dusuk yetistirme

performansinin neticesinde de genellikle disuk
kesim agirlidi, disuk yem tuketimi, yuksek yemden
yararlanma orani, yiksek ayak taban yangisi (foot
pad dermatitis), zayif tlylenme gibi olumsuz
durumlar ortaya g¢ikabilmektedir (Abudabos et al.,
2013; Oke et al., 2020). Bu olumsuz sonuglar ve
karlilik arayigi, alternatif kanathlardan 6zellikle beg
tavugu gibi sektore yeni girmeye calisan tirler igin
optimum yerlesim sikhginin belirlenmesini ve
degerlendirilmesini gerektirmektedir (Nahashon et
al., 2009). Beg¢ tavuklar genellikle serbest
gezinmeli sistemlerde yetistiriimektedir. Fakat
entansif sistemlerde de yetistiricilik son dénemde
yayginlagsmaya baslamistir. Bununla birlikte beg
tavuklar igin optimum yerlesim sikhdi konusunda
halen bilgi eksikligi bulunmaktadir (Oke et al.,
2020).

Bu calisma, entansif sistemde Ug¢ farkli yerlesim
sikliginda yetistirilen beg¢ tavuklarinin blylime
performansi, yem tiketimi, kesim ve karkas
Ozelliklerinin belirlenmesi amaciyla yuratilmastar.

MATERYAL ve YONTEM

Calisma Yozgat Bozok Universitesi Tarimsal
Uygulama ve Arastirma Merkezi kiUmeslerinde
(Yerkdy, Yozgat, Turkiye) kumeslerinde 2021
yilinda gergeklestirilmistir.

Besin madde kompozisyonu

Baslangi¢c donemi yemi (0-6 hafta)

Buyitme donemi yemi (6-13 hafta)

Nutrient composition 0-6 weeks 6-13 weeks
o o O
E'?hrgr\;?(?aicfz%) 4.60 750
Ham EKX'S}]/") 0 6.00 5.00
Hom Selio 7
m_g_{gggll:saEbT: ”énhgfél;g()MJ/kg) 12.13 12.55
t;ss'?ns/(()gm ) 1.50 1.30
oL etonn 5
Ez'?%‘)‘m (%) 0.90 0.85
E"(ﬁ/foc)’r (%) 0.50 0.50
ﬁgd(%/‘;)m (%) 0.16 0.18
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Cizelge 2. Kumes i¢i sicaklik (°C) ve bagil nem (%) degerleri

Table 2. Ambient temperature (°C) and relative humidity (%) in the house

Hafta Sicaklik (°C) Bagil nem (%) Fan ile Havalandirma Aydinlatma
Weeks Temperature Relative Humidity Ventilation with Fan Lighting
0-2 31.9 39 Kapali - Closed N
3-4 30.0 45 Kapali - Closed v
5-6 26.8 40 Acik — Open R
7-8 26.1 47 Acik — Open
9-10 21.9 60 Acik — Open
11-12 25.3 56 Acik — Open
13 23.4 58 Acik — Open

Calismanin hayvan materyalini, ¢ farkli yerlesim
sikliginda yetistirilen toplam 252 be¢ tavugu
olusturmustur. Beg¢ tavuklan kulugkadan c¢ikis
sonrasi 250 x 120 cm ebatlarindaki bdlmelere
yerlestiriimisti. Muamele gruplari belirlenirken;
disik (m?de 6.6 adet beg tavugu), orta (m?de 9.3
be¢ tavugu) ve yilksek (m?de 12 beg tavugu)
yerlesim sikhgr uygulanmistir. Her bélmede 1 adet
yemlik, 1 adet suluk ve 1 adet infrared lamba isitici
bulundurulmustur. Tim yetistirme dénemi boyunca
yem ve su serbest olarak saglanmistir. Dénemsel
yemlerin icerigi Cizelge 1’de verilmigtir. Bélmelerin
bulundugu kimes 50 m? taban alanina sahiptir.
Kimeste 1 adet giris kapisi (200 x 110 cm), 2 adet
pencere (50 x 50 cm) ve 30 x 30 cm ebatlarinda 1
adet havalandirma fani bulunmaktadir. Kimes
icerisinde tabandan 180 cm yuUkseklikte 6 adet
floresan lamba bulunmaktadir. Beg tavuklarina ilk 3
gln 24 saat aydinlatma uygulanmis olup, daha
sonra her giin 1 saat azaltilarak 16 saat aydinlik 8
saat karanlk surede sabitlenerek bu sekilde
aydinlatma kesime kadar saglanmistir. Pencereler
ile yapilan havalandirmaya ilave olarak fanlar ile 4.
haftadan sonra ek havalandirma iglemi
gerceklestiriimistir (Cizelge 2).

Denemede glnlik, 2, 4, 6, 8, 10, 12, 13. haftalik
yaslarda canli agirlik ve yem tuketimi belirlenmigtir.
Iki tartim araliginda bireysel olarak canli agirliklar
tespit edilerek canh agirhik kazanci degerleri
bulunmustur. Hayvanlarin deneme baslangicindan
itibaren iki haftallk dénem araliginda tikettikleri
ortalama yem miktari, yine bu iki haftalik dénem
araliginda belirlenen ortalama canli  agirlk
kazancina bolinmis ve o déneme ait yemden
yararlanma oranlari belirlenmigtir. Hayvanlarin ve
yemlerin tartiminda 0,1 g hassasiyetindeki terazi
kullanilmigtir.  Yasama gucu bdlmeler bazinda
tespit edilerek % olarak ifade edilmistir.

Be¢ tavuklarinin kesim islemleri 13. haftada
gerceklestiriimistir.  Her muameleden 18 adet
olmak (her bdlmeden 6 adet) lzere 13. hafta
ortalama canh agirhga yakin rastgele segcilen
toplam 54 adet erkek disi karisik beg¢ tavugu (3
muamele x 3 tekerrir: 9 bdlme) kesilmigtir.
Kesimden dnce hayvanlar 12 saat aclik periyoduna
tabi tutulmus ve bu sirede su serbest olarak
verilmistir (Yamak et al., 2018; Sarica et al, 2019).

Kesim yapilmadan 6nce canh agirliklar tespit
edilen bec¢ tavuklarinda; kesim sonrasi sicak
karkas, kan, tly, bas, ayak, yenilebilir i¢ organlar
(kalp, karaciger, taslik) ve abdominal yag agirliklari
tespit edilmistir. Kesimi yapilan beg¢ tavuklari 55 -
60°C’lik suda bekletilerek tiiy yolma makinesi ile
thyleri yolunmustur. Tuy agirigi; kesimi yapilan
be¢ tavugu agirligi ile yolumu yapilan beg¢ tavugu
agirhgi arasindaki fark ile bulunmustur (Yamak et
al., 2018). Karkaslar + 4 °C’de 24 saat bekletilip,
soguk karkas ile karkas parga (boyun, kanat, but,
gogus, sirt) agdirhiklart  belirlenmistir.  Karkas
parcalamada  standart parcalama  ydntemi
kullaniimig, sicak ve soguk karkas randimani, bas,
kan, ayak, tly oranlari, yenilebilir i¢c organ oranlari,
karkas parga oranlari ile abdominal yag oranlari
belirlenmistir (Sarica et al., 2009; Sarica et al.,
2011). Bas, kan, ayak ve tuy orani canli agirliga,
yenilebilir i¢ organlar ile abdominal yag orani sicak
karkas agirligina ve karkas parcalari orani soguk
karkas agirligina gére belirlenmigtir.

Calisma tesadif parselleri deneme desenine goére
dizenlenmistir (3 yerlesim sikhdi, 3 tekerrir:
toplam 9 bdlme). Elde edilen veriler Shapiro-Wilk
testi ile normalligi test edilmis ve 6lim orani harig
diger verilerin normal dagilisa sahip oldugu
belirlenmistir. Degisen yerlesim sikhgi
uygulamalarinin canli agirhk, yem tuketimi ve
yemden yararlanma orani Uzerine etkilerinin
belirlenmesinde GLM prosediriine gore tek yonli
(one-way) varyans analizi kullaniimis ve istatistiki
modelde her yas icin muameleler sabit etki olarak
alinmigtir.  Kesim ve karkas  oOzelliklerinin
belirlenmesinde ise disi ve erkeklerin kesimden
Once belirlenememesi nedeniyle muameleler
arasinda cinsiyetten  kaynaklanacak etkileri
standardize etmek icin cinsiyet kovaryet olarak
modele dahil edilmistir. Ortalamalar arasindaki
farkliiklarda 0.05 o6nemlilik duzeyi belirlenmesi
durumunda c¢oklu karsilastirmalar “Fisher-LSD”
testi ile belirlenmistir. Muameleler arasinda o6lim
orani (verilerin normal dagilisa uymamasindan
dolayi) bakimindan farkhhklar ise Kruskal-Wallis
testi ile belirlenmistir (Ozdamar, 2002). Verilerin
depolanmasi ve dizenlenmesinde MS Excel ve
analizlerin gerceklestiriimesinde Minitab 18.0 paket
programlari kullaniimistir.
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Calismada yerlesim sikligina bagh olarak 4.
haftaya kadar canli agirliklar farkhlik géstermemis
(P>0.05), bu haftadan sonra ise yuksek yerlesim
sikhgina sahip gruplarda daha distk canli
agirhiklar tespit edilmistir (P<0.05; Cizelge 3).
Kimulatif yem tiketimi 4. haftadan sonra disuk
yerlesim yogunluguna sahip gruplarda daha
yuksek bulunmustur (P<0.05; Cizelge 4). Bununla
birlikte yemden yaralanma orani ise 6. hafta ve
sonrasinda yiksek yerlesim yogunlugu gruplarinda
daha dusik belirlenmistir (P<0.05; Cizelge 5).
Olim oranlari disik, orta ve ylksek yerlesim
sikh@r gruplarinda sirasiyla %1.66, %4.76 ve

%11.1 tespit edilmigtir. Yuksek yerlesim sikhdina
sahip grupta olduk¢ca yiksek Olim orani
belirlenmistir (P<0.05; Sekil 1). Kesim agirh@i ile
birlikte bas, ayak, tly agirhk ve oranlari arasinda
yerlesim sikhgina bagh bir farkhlik goérdlmemistir
(P>0.05; Cizelge 6). Sicak karkas agirigi ve
randimani ile kalp, karaciger, tashk ve abdominal
yag agirlik ve oranlari Gzerine yerlesim sikhidinin
etkisi 6nemsiz bulunmustur (P>0.05; Cizelge 7).
Soguk karkas agirlik ve randimani ile boyun, sirt,
goégus, but, kanat agirliklari Uzerine de yerlesim
sikh@inin etkisi 6nemsiz olmustur (P>0.05; Cizelge
8).

Cizelge 3. Farkli yerlesim sikhiginda yetistirilen beg tavuklarinin canli agirliklari
Table 3. The body weights of guinea fowls (n = 252) reared in different stocking densities *

i s6/m 9.3/ m° 12 /m? F-values P-values
Ages Low-SD Medium-SD High-SD

g::fold 24.9+0.28 24.7+0.23 25.0£0.21 0.28 0.755
gvcgglfs 100.5¢1.14 103.3£0.96 102.8+0.85 1.96 0.143
i;vcgglfs 222.7+4.73 215.144.06 213.143.61 1.36 0.260
6. hafta a a b

6 woeks 394.247.63 403.846.55 353.645.83 18.57 <0.001
g;vcgglfs 660.6£8.88 2 650.547.62 2 616.6£6.85 " 9.46 <0.001
18'_\22235 860.4£9.39 ° 836.6:8.06 816.647.28 6.85 0.001
gcvf;"j‘(s 1027.8+9.81 2 1018.1£8.42 2 983.747.69 ° 7.72 0.001
gvczzlfs 1074.4+13.1 2 1064.0+11.1 2 1030.1£10.2° 437 0.014

1 Means for each stocking density (SD) treatment are given as LSmeans + standard error (SE).
Low-SD: Low stocking density (6.6 birds m?); Medium-SD: Medium stocking density (9.3 birds m?); High-SD: High stocking density (12 birds m?).
ab: Differences in superscript letters within rows represent significant differences between groups at the P<0.05 level according to the Fisher's LSD test.

Cizelge 4. Farkli yerlesim sikliginda yetistirilen beg tavuklarinin kiimulatif yem tiiketimleri
Table 4. The cumulative feed intakes of guinea fowls (n = 252) reared in different stocking densities *

Ages Cou-5D vedumSD High 8D Fualues  Pvalues
2. hafta 215.9412.90 208.0+3.01 189.7+3.24 2.89 0.133
o nafta 653.0637.0 ¢ 581.5414.67 527.7421.94 5.73 0.040
0. hafta 1431.4£33.83 2 1154.5£21.40 ° 981.6426.07 © 67.65 <0.001
5 hafta 2409.6+85.85 ° 1027.6£22.87 1607.0428.12 ° 56.37 <0.001
10 hafta, 3413.84206.05 ° 2690.2+44.56 ° 2249.1446.91 © 22.24 0.002
1ohatta 4804.2+269.36 ° 3846.2407.98 3338.5+136.53 18.80 0.003
13 hafta 5542.74541.86 ° 4404.2+189.04 ° 3814.6£90.91° 16.31 0.004

1 Means for each stocking density (SD) treatment are given as LSmeans + standard error (SE).

Low-SD: Low stocking density (6.6 birds m?); Medium-SD: Medium stocking density (9.3 birds m?); High-SD: High stocking density (12 birds m?).
abc: Differences in superscript letters within rows represent significant differences between groups at the P<0.05 level according to the Fisher's LSD

test.
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Cizelge 5. Farkli yerlesim sikliginda yetistirilen beg tavuklarinin yemden yararlanma oranlari
Table 5. The feed conversion ratios (FCR) of guinea fowls (n = 252) reared in different stocking densities*

Yag 6.6/m? 9.3/m? 12 /m? F-values P-values
Ages Low-SD Medium-SD High-SD
- hatta 2.851+0.109 @ 2.67140.084 2.441+0.055 b 5.69 0.041
-weeks

4. haita 3.298:0.166 3.075:0.187 2.808+0.126 2.30 0.181
4-weeks
6. hafta a b b
6-weeks 3.87810.125 3.05240.102 2.998+0.148 15.08 0.005
8. hafta 3.788+0.112 2 3.082+0.069 b 2.723+0.107 © 30.39 0.001
8-weeks
10. hafta 4.083£0.228 ° 3.314£0.077 2.844+0.107 ® 16.82 0.003
10-weeks
12.hafta b b
12-weeks 4.784+0.206 @ 3.87040.040 3.481+0.089 25.74 0.001
13. hafta 5.269+0.174 2 4.234+0.128" 3.796+0.099 b 30.11 0.001
13-weeks

1 Means for each stocking density (SD) treatment are given as LSmeans + standard error (SE).

Low-SD: Low stocking density (6.6 birds m?); Medium-SD: Medium stocking density (9.3 birds m?); High-SD: High stocking density (12 birds m?).

ab: Differences in superscript letters within rows represent significant differences between groups at the P<0.05 level according to the Fisher's LSD test.

Cizelge 6. Farkli yerlesim sikliginda yetistirilen beg tavuklarinin bazi kesim 6zellikleri

Table 6. Some slaughter traits of Guinea fowls (n = 54) reared in different stocking densities?
Ozellikler 6.6 / m? 9.3/ m? 12 / m? Ana etkiler
Traits? Low-SD Medium-SD High-SD Treatment effect
Kesim agirig (g) 1084.3£27.45 1090.4+27.42 1074.0£27.42 F = 1.39, P=0.263
Slaughter weight (g)
Bag agirigi (g) 28.240.48 28.7+0.48 29.1£0.48 F = 0.29, P=0.752
Head weight (g)

0,
Bas (%) 2.6040.06 2.6340.06 2.7240.06 F = 1.14, P=0.340
Head (%)
Ayak aginigi (g) 31.7+0.44 31.6£0.43 31.7£0.43 F = 0.68, P=0.511
Leg weight (g)
0,

Ayak (%) 2.92+0.04 2.90+0.04 2.95+0.04 F =0.30, P=0.743
Leg (%)
Tty agirig (9) 88.7+3.66 88.5+3.65 91.3+3.66 F = 0.80, P=0.455
Feather weight (g)
Tuy (%) _ _
Feather (%) 8.18+0.25 8.12+0.25 8.46+0.25 F =0.62, P=0.541
Kan agirigi (9) 31.2+2.09 31.2+2.08 30.7+2.09 F =177, P=0.183
Blood weight (g)
Kan (%) _ _
Blood (%) 2.88+0.23 2.87+0.23 2.88+0.23 F =1.45, P=0.252

1 Means for each stocking density (SD) treatment are given as LSmeans * standard error (SE).
2Sex was taken as the covariate factor in the model in calculating the LSmeans of the slaughter characteristics.
Low-SD: (6.6 birds m?); Medium-SD: Medium stocking density (9.3 birds m?); High-SD: High stocking density (12 birds m?).

Bec¢ tavuklan etlik piliclerden daha yavas gelisme
Ozelligine sahiptir. Yaklasik 1 kg agirlikta beg
tavugu elde etmek icin en az 8 hafta yetistirmek
gerekmektedir (Nahashon et al., 2009; Tjetjoo et
al., 2013). Nahashon et al. (2009) birim alanda
10.7, 12, 13.6 ve 15.6 beg¢ tavugu barindirildiginda
8. hafta kesim yasinda sirasiyla kimdulatif yem
tiketimlerini 2464.12, 2363.2°, 2220.6¢ ve 2354.7°,
canli agirhklar 1397.5°, 1451.08, 1374.3° ve
1243.8°, yemden yararlanma oranlari ise 1.66°,
1.55¢, 1.53¢° ve 1.792 olarak belirlemigtir.
Calismamizdan farkh olarak, Nahashon et al.
(2009) yerlesim sikliginin 6lim orani Uzerine

etkisinin 6nemli olmadidini, karkas randimani,
abdominal yag, kalp ve karaciger orani Uzerine ise
yerlesim sikliginin  etkisinin  dnemli oldugunu
bildirmistir. Ayrica, Nahashon et al. (2009) dusuk
ve orta yerlesim sikligi gruplarinda daha yiksek
karkas randimani elde edildigini bildirmigtir. Beg
tavugu karkas randimaninin 8 ile 16 haftalik kesim
yaslarinda %70-84 arasinda olmasi (Hughes ve
Jones, 1980; Nahashon et al., 2005; Alkan ve
Durmus, 2015; Eleroglu et al., 2016), bizim
calismamizda %75.8-76.2 arasinda elde edilen
karkas randimani ile uyumlu bulunmustur.
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Kruskal-Wallis ¥ = 6.056; df = 2; p=0.048 11,10

4,76

1,66

6.6/ m2 - Low-SD 9.3/ m2 - Medium-5D 12 [ m2 - High-SD
Sekil 1. Farkli yerlesim sikliginda yetistirilen be¢ tavuklarinda toplam 6lim orani (0-13 haftalar, %).
Figure 1. Total mortality of guinea fowls reared in different stocking densities (0-13 weeks, %)

Cizelge 7. Farkli yerlesim sikhginda yetistirilen beg tavuklarinin karkas, yenilebilir i¢ organ, abdominal yag agirlik ve oranlari
Table 7. Carcass, edible inner organ and abdominal fat weight and ratios of Guinea fowls (n = 54) reared in different stocking

densities?
Ozellikler 6.6 / m? 9.3/ m? 12/ m? Ana etkiler
Traits 2 Low-SD Medium-SD High-SD Treatment effect
Sicak karkas agirligi (g)
! 825.8+24.01 831.94£23.99 817.6+24.00 F=1.74, P=0.192
Hot carcass weight (g)
Sicak karkas randimani (%)
) 76.1+0.56 76.2+0.56 76.1+0.56 F =0.14, P=0.869
Hot carcass yield (%)
Kalp agirligi (g)
. 6.57+0.25 6.57+0.25 6.98+0.25 F =0.89, P=0.418
Heart weight (g)
Kalp (%)
0.79+0.02 0.78+0.02 0.85+0.02 F=2.71, P=0.078
Heart (%)
Karaciger agirlig
araciger agirhgi (g) 14.2+0.55 13.6£0.55 13.6£0.55 F =173, P=0.190
Liver weight (g)
Karaciger (%)
) 1.72+0.08 1.63+0.08 1.67+0.08 F =0.27, P=0.765
Liver (%)
Taslik agirhg
Pslik agrigi (o) 24.241.13 23.241.12 23.8+1.13 F = 0.58, P=0.564
Gizzard weight (g)
Taslik (%)
. 2.95+0.17 2.79+0.17 2.92+0.17 F = 1.06, P=0.360
Gizzard (%)
Abdominal yag agirli§
ominal yag agirigi (g) 5.501.25 6.09+1.25 4.02+1.24 F =0.12, P=0.887
Abd. fat weight (g)
Abdominal yag (%)
0.67+0.14 0.71+0.14 0.47+0.14 F =0.07, P=0.930
Abd. fat (%) *
Yenilebilir i¢ organ (g)
) 45.1+1.62 43.4+1.61 44.4+1.61 F =0.43, P=0.652
EIO weight (g) 4
Yenilebilir ic organ (%)
5.46+0.27 5.21+0.27 5.46+0.27 F=1.01, P=0.376

EIO (%) °
1 Means for each stocking density (SD) treatment are given as LSmeans + standard error (SE).

2Sex was taken as the covariate factor in the model in calculating the LSmeans + SE of the slaughter characteristics.

3 [Abdominal fat weight (g) / hot carcass weight (g)] x 100.

4EIO: Edible inner organs (Sum of heart, liver and gizzard weights in g).

5 [EIO weight (g) / hot carcass weight (g)] x 100.

Low-SD: (6.6 birds m?); Medium-SD: Medium stocking density (9.3 birds m?); High-SD: High stocking density (12 birds m?).
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Cizelge 8. Farkli yerlesim sikhgindaki be¢ tavuklarinda soguk karkas ve pargalari
Table 8. Cold carcass and parts of Guinea fowls (n = 54) reared in different stocking densities *

Ozellikler 6.6 / m? 9.3/ m? 12/ m? Ana Etkiler Treatment
Traits 2 Low-SD Medium-SD High-SD effect
Soguk karkas agirigi (g) 823.9423.4 827.1423.3 817.8423.3 F = 1.46, P=0.247
Cold carcass weight (g)
Soguk karkas randimant (%) 76.0+0.71 75.8+0.70 76.2+0.70 F = 0.18, P=0.874
Cold carcass yield (%)
Boyun agirligi (g) 63.0£2.64 61.242.63 60.942.63 F = 0.93, P=0.409
Neck weight (g)
Boyun (%) _ _
Notk (%) 2 7.65£0.22 7.40£0.22 7.46+0.22 F =3.19, P=0.058
Sirt agirhg (g) 181.3+6.44 179.9+6.43 171.5+6.43 F = 2.49, P=0.099
Back weight (g)
Sirt (%) _ _
Back ()" 22.05+0.26 21.73+0.26 20.99+0.26 F = 0.84, P=0.440
Gogus agrrigi () 239.148.03 242.3+8.02 235.0+8.02 F = 2.41, P=0.105
Breast weight (g)

N
Gogus (%) 29.010.25 29.27+0.25 28.770.25 F = 1.83, P=0.173
Breast (%)
Butagirigi (g) 225.4+5.48 229.045.47 225.245.47 F = 1.64, P=0.207
Thigh weight (g)
But (%) _ _
Thigh (%)° 27.34+0.33 27.74+0.33 27.5140.33 F = 1.03, P=0.366
Kanat agirig (g) 116.1+2.60 117.4+2.59 118.1+2.59 F =0.16, P=0.853
Wing weight (g)
Kanat (%) — _
Wing (%) * 14.100.14 14.22+0.14 14.44+0.14 F = 2.54, P=0.108

1 Means for each stocking density (SD) treatment are given as LSmeans * standard error (SE).
2Sex was taken as the covariate factor in the model in calculating the LSmeans + SE of the slaughter characteristics.
3 [Weight of each carcass part (g) / cold carcass weight (g)] x 100.Low-SD: (6.6 birds m?); Medium-SD: Medium stocking density

(9.3 birds m?); High-SD: High stocking density (12 birds m?).

Calismamiza benzer olarak, Nahashon et al.
(2011) yerlesim sikliginin kesim yasindaki beg¢
tavuklarinin canli agirlik, yem tiketimi ve olum
oranini 6nemli derecede etkiledigini bildirmistir.
Calisma sonuglarimizdan farkli olarak ise dusuk
yerlesim sikligina sahip grupta daha iyi yemden
yararlanma orani tespit etmistir. Calismamizda
yuksek yerlesim sikhdina sahip grupta daha
yuksek 6lim orani ortaya g¢ikmasinda, Nahashon
et al. (2011) agiklamasina benzer sekilde birim
alandaki hayvan sayisinin fazla olmasina bagl
olarak, yeme ve suya ulasmakta yasanan zorluklar
ile distk hayvan refahindan kaynakli problemler
oldugu dusunllmektedir. Etlik piliclerde yapilan
calismalarda da yerlesim sikliginin artmasiyla 6lim
oraninin yukseldigi bildiriimektedir (Dozier et al.,
2005).

Oke et al. (2020), calismamizla benzer olarak be¢
tavuklarinda 6. haftadan sonra canh adirliklarin
yuksek yerlesim sikligindaki gruplarda daha dusik
oldugunu bildirmistir. Yemden yararlanma orani ise

calismamizin aksine yuksek vyerlesim siklig
gruplarinda daha yiksek tespit edilmistir. ilk alti
haftada canli agirliklarin yerlesim sikligi gruplari
arasinda farklihk géstermemesi, be¢ tavuklarinin
yerlesim sikhdindan kaynaklanabilecek etkileri bu
haftaya kadar iyi bir sekilde tolere edebildiklerini
gdstermektedir. ilerleyen yaslarda ise artan canli
agirlik ile ters orantili olarak tavuk basgina azalan
taban alani yeme ve suya erisimi zorlastirmaktadir
(Nahashon et al., 2009). Bu sonuglar, 4-6 haftalik
yasa kadar birim alanda daha fazla hayvan (birim
alanda 12 hayvana kadar) ile ekonomik bir
yetistirmenin  muUmkin olabilecegini, ancak 6.
haftadan sonra yerlesim sikhdinin dusurilmesinin
(birim alanda en fazla 9-9.5 hayvan) surdurulebilir
bir performans sagdlanmasi i¢in gerekliligini ortaya
koymaktadir.

Oke et al. (2020), 13 haftalik vyastaki bec¢
tavuklarinda canh agirliklari bizim c¢alismamizdan
daha dusik (14/m28442 g, 16/m?%8382 g,
18/m2680° g, 20/m2630° g) bulmustur.
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Calismamizda  dislk  yerlesim  sikligindaki
hayvanlar  yiuksek vyerlesim  sikligindakilerin
yaklasik 2 kati daha fazla taban alanina sahiptir
(6.6 m?ye 12 m?2). Duslk yerlesim sikliginda
yetistirilen  be¢  tavuklar  yiksek  yerlesim
sikligindakilere kiyasla bdlme icerisindeki
kaynaklara (yem, su, tlinek, vb.) daha az rekabet
ile ulasabilmekte ve fiziksel aktiviteler icin daha
fazla taban alanina sahip olmaktadirlar. Estevez
(2007), dusuk ve yiksek vyerlesim sikliginda
yetistirilen kanatllarda, artan yogunluk ile birlikte
artan cevresel bozulma ve kargasanin yem
tiketimini  azalticic  ydnde  etkileyebilecegini
bildirmistir. Bununla birlikte etlik piliglerde yapilan
bir calismada ise yerlesim sikhdinin yem tiketimini
etkilemedigi bildirilmistir (Feddes et al., 2002).

Diger galismalarla benzer olarak galismamizda da
distk yerlesim sikhdg grubunda kesim yasinda
daha yuksek canli agirhk (Nahashon et al., 2009;
Nahashon et al.,, 2011; Oke et al., 2020) tespit
edilmistir. Ancak yemden vyararlanma oraninin
yuksek yerlesim gruplarinda daha iyi olmasi, bu
gruplarda hayvan basina disen daha az taban
alaninin fiziksel aktiviteyi, yeme ve suya ulagimi
kisitlamasi ve bununla birlikte daha disuk canl
agirhk ve yem tiketimi ile agiklanabilir. Wang et al.

(2009), genis taban alaninda yetistirilen
kanatlilarin, artan aktivite ile birlikte daha fazla
enerji tuketimi ile sonuglanan daha yuksek bir
metabolizma sergileme egiliminde olduklarini
bildirmistir. Calismamiz ile diger c¢alismalar
arasindaki bazi muhtemel farkliiklarda her
calismanin  kendine 6zgu yerlesim sikligini
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0z
Amag: Dogu Anadolu Bélgesindeki on dort ilde yetistirilen koyun genotiplerinin verim
yon{, kuyruk yapisi ve orijin dikkate alinarak mevcut durumunu belirlemektir.

Materyal ve Yontem: Arastirma materyalini, Turkiye Cumhuriyeti Tarim ve Orman
Bakanligina ait olan Hayvancilik Bilgi Sistemi (HAYBIS) Uzerinden 2021 yilinda elde
edilen veriler olusturmaktadir. Cizelgeler, istatistiki bolge birimleri siniflamasina gére
Dogu Anadolu Bélgesinde yer alan illerin sahip olduklar koyun sayilari Gzerinden
yapilmistir. Koyun 1rklari; verim yoénlerine (Et-sut-kirk-yapagi-kuzu) ve kuyruk
sekillerine (ince, yagl, yanm yagl) gore gruplandinimistir. Bu gruplandirmada
Bakanhginin yayinladigi Turkiye Hayvan Genetik Kaynaklari Katalogunda belirlenen
morfolojik ve fizyolojik 6zellikler esas alinmistir.

Bulgular: Bolgede yetistirilen koyun irklarinin toplam sayisi 23 olup koyun varligi
11.803.377 bastir. Koyun sayisinin en fazla oldugu il %25.72 ile Van (3.036.270 bas)
olurken, en az sayida koyuna sahip il %1.06 ile Ardahan (125.311 bas)'dir. En fazla yerli
koyun yetistiren il Van (3.035.405 bas) olup bunu sirasiyla; Agri (1.384.089 bas), Igdir
(1.227.944 bas) ve Mus (1.056.823 bas) illeri izlemektedir. Bolgede, toplam 4 adet
koltir irki koyun olup yerli irklarin sayisi daha fazladir. iller arasinda orijin, kuyruk
yapisi ve verim yonu bakimindan belirlenen farklar 6nemli bulunmustur (p<o.os).
Bolgedeki tim illerde tek bir verim yonu (et, sut veya yapadi) ile 6ne gikan bir irkin
oldugu il olmamistir. Bu illerde daha yogun olarak kombine verim yoniine sahip koyun
irklarinin yetistirildigi gorilmektedir. Bir diger onemli sonug ise tim illerde iklim
kosullari nedeniyle yagli kuyruklu koyun irklarinin ince ve yarim-yagh kuyruklu irklara
gore daha fazla sayida yetistirildigi belirlenmistir.

Sonug: Tirkiye'de tim bolgeler icin yapilacak bu ve benzeri calismalar yapilarak
bolgesel koyunculuk haritalarinin - olusturulmasi,  Tirkiye koyunculuk 1slah
calismalarinin daha fazla ivme kazanmasina katkida bulunacaktir.

ABSTRACT

Objective: To determine the current status of sheep breeds in fourteen provinces in
the Eastern Anatolia Region by taking into ac,count the yield, tail shape and origin.

Method: The research material consists of the data obtained in 2021 through the
Livestock Information System (HAYBIS) belonging to the Ministry of Agriculture and
Forestry of the Republic of Turkey. The tables are based on the number of sheep
owned by the provinces in the Eastern Anatolia Region according to the classification
of statistical regional units. Sheep breeds; yield aspects (meat-milk-fur-fleece-lamb)
and tail shapes (thin, fat, semi-fat). This grouping is based on the morphological and
physiological characteristics determined in the Turkey Animal Genetic Resources
Catalogue published by the Ministry.

Results: The total number of sheep genotypes bred in the region is 131 and the
number of sheep is 11.803.377 heads. While the province with the highest number of
sheep breeds is Van (3.036.270 heads) with 25.72%, the province with the lowest
number of sheep breeds is Ardahan (125.311 heads) with 1.06%. The province that
raises the most domestic sheep breeds is Van (3.035.405 heads), respectively; It is
followed by Agri (1.384.089 heads), I1gdir (1.227.944 heads), and Mus (1.056.823
heads). In the region, there are 4 cultural breeds of sheep and the number of domestic
breeds is relatively higher. The difference between the provinces in terms of origin,
tail shape, and yield is significant (p<o.05). In all provinces in the region, a single yield
aspect (meat, milk, or fleece) has not been a prominent province. In these provinces, it
is seen that sheep breeds with combined yield are bred more intensively. Another
important result is that due to the climatic conditions in all provinces, it was
determined that fat-tailed sheep breeds were bred in higher numbers than thin and
half-fat-tailed breeds.

Conclusion: The creation of regional sheep breeding maps of this and similar studies
to be carried out for all regions in Turkey will contribute to the acceleration of the
breeding activities to be carried out.
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GIRIS

Dogu Anadolu Bolgesinde tarim, énemli bir isgici
kaynagidir. Tarimda calisan insanlarin toplam isgici
icindeki payr % 66.41 gibi bolge igin yiksek bir deger
olmakla birlikte Turkiye'de kirsal nifus dikkate
alindiginda bu deger disuk kabul edilebilir (Dinger ve
Ozaslan, 2003). Dogu Anadolu Bdlgesi, Turkiye’'nin
cografi olarak en biyUk alanina sahiptir. Agri, Ardahan,
Bingdl, Bitlis, Elazig, Erzurum, Erzincan, Hakkari, 1gdir,
Kars, Malatya, Mus, Tunceli ve Van ilini kapsar. Bolge
nufusu, gincel Turkiye nifusunun yaklasik % 5.03 gibi
dustk bir oranini olusturmaktadir. Bu oranin az
olmasinin temel nedeni bu boélgeden batiya yapilan
gogtir (Bingdl ve Bingdl, 2016). Diger nedenler
arasinda bolgede sanayiye dayali sektdrin yeterince
gelismemesi ve buna yonelik olarak geg¢miste
uygulanan bazi ekonomik politikalar da sayilabilir
(Akpinar ve ark. 2012; Kopuzlu ve ark., 2016).

Dogu Anadolu Bodlgesi, hayvansal Uretimin yodun
oldugu bélgelerden birisidir (Emsen ve Emsen, 2012;
Tirkyllmaz ve Esenbuga, 2019). Bolge, Turkiye'deki
kicikbas  hayvan  varhiginin  yaklasik  %35'ini
olusturmaktadir (DAKA, 2019). Bolge sahip oldugu
hayvancilida elverisli, kaliteli ve genis meralari bolgede
hayvanciligi bitkisel Uretime gore daha fazla 6n
¢tkarmaktadir. Bolgede hayvancilik ~ modern
yontemlerle yogun olarak vyapilmamakla birlikte,
yetigtiricilerin yasaminda énemli bir yeri vardir (Oztirk
ve Odabasioglu, 2011). Bu nedenle koyun
yetistiriciliginin icinde bulundugu durum ve sorunlari
¢ok iyi incelenmeli ve buna gore kisa ya da orta vadede
¢6zUim  Onerileri  gelistirilmesi  gerektigi gbzden
kagirilmamasi gereken bir konudur (Dinger ve Ozaslan,
2003;SERKA, 2011). Bu baglamda gelecek igin
planlamalarin yapilmasi kaginilmazdir.

Bolgedeki koyunculugun genel vyapisal ozellikleri
incelendiginde hayvancilik daha c¢ok kigik aile
isletmeciligi seklinde yapilmaktadir (Aygin, 2014). Bir
baska deyisle koyun vyetistiriciligi, bolgede yasayan
insanlarin ayni zamanda gUnlik yasamlarinin bir
parcasi olup, ekonomik kayginin &tesinde bir anlam
tasimaktadir. Koyunculuk isletmelerinde ortalama siri
bUyUkl0gl 100 bagin altinda olup kdy ortak mali
meralarindan  bir  sirG  olusturmak  suretiyle
yararlanilmaktadir. Sagim, ya sUrUnUn belirli saatlerde
kdye donmesiyle kdy icinde ya da mera alanlarinda
Onceden belirlenen bulusma noktalarinda
yapilmaktadir (Ozyurek ve ark., 2018; Tirkyilmaz ve
Esenbuga, 2019; Ozsayin ve Everest, 2019; Yildiz ve
Aygin, 2021).

Bu calismani amaci; Dogu Anadolu Bolgesinde yer alan

on dort ilde yetistirilen koyun irklarinin verim yong,
kuyruk yapisi ve orijinleri dikkate alinarak 2021 yili

ileride
1slah

itibartyla  mevcut durumlart  belirleyerek
olusturulacak bolgesel ve ilkesel koyun
calismalarina bir katkida bulunmak amaglanmistir.
MATERYAL ve YONTEM

GCalisma alani; Agri, Ardahan, Bingdl, Bitlis, Elazig,
Erzincan, Erzurum, Hakkari, 1gdir, Kars, Malatya, Mus,
Tunceli ve Van olmak Uzere gibi toplam 14 ili
kapsamaktadir (Sekil 1). Bu on dort ilin yer aldig
bolgenin yiz Olgimi  164.000 km?, nifusu ise

24.465.689 dur (TUIK, 2019). Dogu Anadolu Bélgesi,
yUz o6lgm0 ve niUfus bakimindan Tirkiye'nin 7.
bolgesidir. Bolgede, 125 ilce ve 6200 kdy vardir. Bolge,
Tirkiye y0zolgiminun yaklasik % 21'ini olusturur.
TUrkiye'de mera alanlarinin en fazla oldugu yer Dogu
Anadolu Bélgesi'dir (Demiroglu Topgu ve Ozkan, 2017).

K

Sekil 1. Dogu Anadolu Bélgesi ve Kapsadig iller

Figure 1. Provinces in the Eastern Anatolia Region

Bu calisma, T.C. Tarim ve Orman Bakanligina ait olan
HAYBIS sistemi Uzerinden 2021 yilinda elde edilen
verilere dayanmaktadir (Anonim a, 2020). Veriler,
istatistiksel bolge birimleri siniflamasina goére Dogu
Anadolu Bélgesinde yer alan illerin sahip olduklari
koyun varliklari Uzerinden yapilmistir. Koyunlarin
irklarina gére girisleri; HAYBIS sistem Uzerine T.C.
Tarim ve Orman Bakanliginda ¢alisan yetkili Veteriner
Hekim ve Ziraat Mihendisi Zooteknistler tarafindan
gdzlenerek tespit edilmekte ve bu sekilde HAYBIS
sistemine girisleri yapilmaktadir. Irklarin
tanimlanmasinda kendi iginde bir orneklik olmadigi,
tanimlanirken de fiziksel 6zelliklerinin benzerliginin en
yakin irk ile iligkilendirilerek tanimlama yapilip HAYBIS
sistemi icine dahil edilmektedir. Bu irklar; verim
yonlerine (Et-sUt-kirk-yapagi-kuzu), kuyruk sekillerine
(ince, yagl, yarm yagl) ve T.C. Tarim ve Orman
Bakanliginin yayinladigr Turkiye Evcil Hayvan Genetik
Kaynaklart Tanitim Katalogunda belirlenen morfolojik
ve fizyolojik 6zellikler esas alinarak degerlendirilmistir.
Bu kaynak iginde yer alan tescillenmis irklar yerli,
olmayanlar ise kiltir irk koyun olarak kabul edilmistir
(TAGEM, 2009).
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Galismada hayvanlarin orijin (Yerli ya da ithal koyun irki
olmalari), kuyruk vyapisi (ince, yaglh, yarnm yagl
oluslarr), verim yonleri (et, sit, et-sUt, et-sUt-kirk,
kombine, sUt-kuzu, et-yapadi gibi) esas alinarak
siniflandirimis ve karsilastirma yapilmistir. Bu amagla
SPSS1g paket istatistik programi kullaniimis ve
yukarida sayilan etkiler dikkate alinarak varyans analizi
(ANOVA) vyapilmistir.  Gruplar arasindaki 6nem
duzeyini belirlemek amaciyla da Duncan ¢oklu
karsilastirma testinden faydalaniimistir. (Kalayci, 2006;
Alpar, 2013; SPSS 2010).

BULGULAR ve TARTISMA

Bolgenin on dort ilinde yetistirilen toplam koyun irki ve
sayisi sirasiyla; 23 ve 11.803.377 bastir. Koyun irki en
fazla olan il Van (3.036.270 bas) iken en dusik deger
Ardahan (125.311 bas) iline aittir. illerin bélge i¢indeki
pay! incelendiginde, %25.72 ile Van ilk sirayr alirken
bunu sirasiyla; Agri (%11.74) ve 1§dir (%10.44) illeri
izlemektedir. Dogu Anadolu Bodlgesinde vyetistirilen
koyun irklarinin illere gére sayisi, toplam koyun sayisi
ve bunun bédlge igindeki oranlar Cizelge 1'de
verilmistir.

Arastirmada yetistiriciligi yapilan koyun irklarinin
sayisi ve her birinin toplam igindeki paylari Cizelge
2'de verilmistir. Bolgede sayica en fazla olan irk
Akkaraman (6.382.282 bas) olup bunu 4.789.088 basg
ile Morkaraman izlemektedir. Calismada, bdlgede en
fazla yetistiriciligi yapilan koyun irklari Akkaraman (124
ilde) ile Morkaraman (14 ilde) iken bunlari 13 ilde ivesi,
12 ilde yetistiriciligi yapilan Romanov, daha sonra 11
ilde yetistirilen Hamdani, Merinos melezi ve Norduz
irklart olmustur. Bolgede en az ilde yetistiriciligi
yapilan koyun irklari; Bafra (1 il), Kivircik (2 il), Sarole (2
il) ve Ramli¢ (2 il) dir. Bolgede genel olarak yagh

kuyruklu koyun irklarinin daha fazla vyetistirildigi
belirlenmistir. Bunun temel nedeni; bélgenin sert iklim
kosullari ve barindirma olanaklarinin yani sira kisisel
tercih ve pazar kosullarinin da 6nemli rol oynadigi
dusinUlmektedir.

Dogu Anadolu Bolgesinde toplam 4 kiltir ve 19 yerli
koyun irki vardir. Dogu Anadolu bdlgesinde en fazla
yerli koyun yetistiren il Van (3.035.405 bas) olup bunu
sirastyla; Agri (1.384.089 bas), 1gdir (1.227.944 bas) ve
Mus (1.056.823 bas) illeri izlemektedir. Dogu Anadolu
Bolgesinde en fazla koyun irkina sahip iller sirasiyla; 15
irk ile Erzurum ve 14 irk ile Agr'dir. Yetistirici bazinda
en az koyun irkina sahip il ise 5 ile Hakkari olmustur.
Bolgede, orijine bagli olarak iller arasinda belirlenen
koyun sayisindaki fark istatistiki olarak o6nemlidir
(p<o0.05). Calismada koyun irklarinin orijine (yerli ya da
kUltir olusu) bagl olarak yetistirildigi illerin sayisi ve
bunlara ait ortalamalar ile standart hatalari Cizelge
3'de verilmistir.

Arastirmada, bolgedeki illerde yetistirilen koyun
irklarinin kuyruk yapilarina gére dagilimi Cizelge 4'de
verilmistir. Bélgede agirlikli yagl kuyruklu koyun irklar
oldugu gorilmektedir. Yagl kuyruklu koyun irklarinin
en ylksek sayida olan il Erzurum (10 irk) olarak
belirlenmistir. Erzurum ilini 8 ik ile I1gdir ili
izlemektedir. Buna karsilik 3.034.545 bas ile Van ili en
cok yagh kuyruklu koyun sayisina sahiptir. Agri
(1.382.818), 1gdir (1.227.306) ve Mus (1.056.823) illeri
onu izlemektedir. ince kuyruklu ve yarim yaglh kuyruklu
irklarin sayisi her ilde bir ya da iki adettir. ince kuyruklu
irklarda en yiuksek sayrya Malatya ili sahiptir. Yarim
yagh kuyruklu koyun irklarindan en fazla sayiya sahip
olan ise Ardahan ilidir. Toplamda 20.100 bas yarim
yagh kuyruklu koyun irki bulunmaktadir.

Gizelge 1. illere gdre koyun sayisi ve her ildeki koyun sayisinin bolge icindeki orani (%)

Table 1. The number of sheep by provinces and the rate of the number of sheep in each province within the region (%6)

iller Irklar Toplam koyun varligi (bas) ilin bélge icindeki pay1 (%)

Agn 14 1.385.289 11.74
Ardahan 9 125.311 1.06
Bingol 8 519.882 4.40
Bitlis 9 431.358 3.65
Elazig 9 672.526 5.70
Erzincan 9 601.609 5.10
Erzurum 15 1.010.466 8.56
Hakkari 5 505.844 4.29
Igdir 12 1.231.701 10.44
Kars 9 554.239 4.70
Malatya 9 361.510 3.06
Mus 9 1.058.206 8.97
Tunceli 6 309.166 2.62
Van 8 3.036.270 25.72
TOPLAM 23 11.803.377
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Cizelge 2. Koyun irklarinin yetistiriciligi yapildigi il sayisi ile bu illerdeki toplam koyun varligi

Table 2. The number of sheep breeds reared and the total number of sheep in these provinces

Irklar Yetistiriciligi Toplam koyun Irklar Yetistiriciligi Toplam koyun
yapilan il sayisi sayisi yapilaniil sayisl
sayisl
Akkaraman 14 6.382.282 | Morkaraman 14 4.789.088
An. Merinosu 3 926 Norduz 11 32.990
Bafra 1 3.536 | Pirlak 2 1.712
Hamdani 11 341.010 Romanov 12 16.565
Hemsin 3 33.666 | Sakiz 3 608
Herik 2 1101 | Sarole 1 45
lle de France 2 2.292 | Zom 8 4.426
ivesi 13 77-411 Karayaka 1 4.128
Karakas 4 6.313 | Ramlig 1 63
Kivircik 1 474 Tuj 4 31.009
Menemen 2 290 Kangal 7 61.994
Merinos 11 11.448
Cizelge 3. Orijin ve illere gére koyun sayisi
Table 3. Number of sheep by origin and provinces
Orijin iller lirk Sayisi Koyun Sayisi Standart Hata (S5x)
Agn 11 1.384089 3087.12
Ardahan 7 124.374 2173.57
Bingal 6 519.195 1594.14
Bitlis 7 429.911 2526.56
Elazig 7 670.143 1786.11
Erzincan 7 597.274 1992.85
. Erzurum 13 1.004.814 2194.63
Yerli n
Hakkari 4 505.484 2199.13
Igdir 10 1.227.944 3656.47
Kars 7 553.246 1354.27
Malatya 7 355.300 1012.28
Mus 7 1.056.823 2524.57
Tunceli 5 309.025 1359.01
Van 7 3.035.405 1108.90
Toplam 19 7.371.774 @
Ortalama 526.555
Orijin iller lirk Sayisi Koyun Sayisi Standart Hata (S5x)
Agni 3 1.200 10.55
Ardahan 2 937 24.74
Bingol 2 687 15.18
Bitlis 2 1.447 18.72
Elazi§ 2 2.383 105.36
Erzincan 2 4.335 102.53
T Erzurum 2 .652 192.24
Koleor Hakkari 1 ° 320 ° -
Igdir 2 3.757 161.29
Kars 2 993 23.55
Malatya 2 6.210 225.10
Mus 2 1.383 43.66
Tunceli 1 141 -
Van 1 865 -
Toplam 4 30.350b
Ortalama 2168
Onem Dijzeyi *
*: (p<0.05)
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Cizelge 4. Koyun Sayisinin il ve Kuyruk Sekline Gore Ortalamalari ve Standart Hatalari

Table 4. Means and Standard Errors of Sheep Number by Province and Tail Shape

iller Kuyruk Sekli n Koyun Sayisi Standart Hata

Yarim yagli 1 102 -

Yagh 6 1.382.818 8521.45

Agri ince 7 2.369 40.89
Toplam 1.385.289
Ortalama 76970,03 g

Yarim yagl 1 20.100 -

Yagh 4 104.177 1267.33

Ardahan ince 4 1.034 12.14
Toplam 125.311
Ortalama 15467,58 a

Yagh 6 519.195 2472.28

A Ince 2 687 19.43
Bingd| Toplam 519.882
Ortalama 43438,00d

Yagl 5 429.799 1705.31

Bitlis Ince 4 1.559 20.44
Toplam 431.358
Ortalama 86349,55 h

Yagh 7 670.143 1564.39

o Ince 2 2.383 154.72
Elazg Toplam 672.526
Ortalama 48463,11d

Yagh 7 597.274 1322.78

. Ince 2 4.335 72.56
Erzincan Toplam 601.609
Ortalama 43174,78 d

Yarim yagh 3 18.789 324.78

Yagh 10 986.025 4048.62

Erzurum ince 2 5.652 307.46
Toplam 1.010.466
Ortalama 35897,17 C

Yagh 4 505.484 2578.69

A Ince 1 360 -
Hakkari Toplam 505.844
Ortalama 63365,63 e

Yarim yagli 1 515 -

Yagh 8 1.227.306 2428.73

I§dir ince 3 3.880 868.90
Toplam 1.231.701
Ortalama 51740,53 d

Yagh 7 553.246 1467.62

Kars Ince 2 993 29.95
Toplam 554.239
Ortalama 61582.11 f

Yarim yagh 1 3.536 852.65

Yagh 6 351.764 3478.92

Malatya ince 2 6.210 159.24
Toplam 361.510
Ortalama 40167.77d

Yagh 7 1.056.823 2685.49

Ince 2 1.383 35.60
Mus Toplam 1.058.206
Ortalama 75833,11 g

Yagh 5 309.025 2348.83

. Ince 1 141 -
Tunceli Toplam 309.166
Ortalama 30973,00 b

_Yag“;h 6 3.034.545 4884.90

Van Ince 2 1.725 25.62
Toplam 3.036.270
Ortalama 253310,00 i

a,b,c,d,e f,g,h,i: Ayni situn Gzerinde bulunan farkli harfler arasindaki fark istatistiki olarak 6nemlidir (p<o.05)
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Gizelge 5. Koyun Sayisinin il ve Verim Yonine Gore Ortalamalar ile Standart Hatalari

Table 5. Means and Standard Errors of Sheep Number by Province and Yield

Toplam hayvan

Verim yoni Irk sayisi Standart Hata
sayisi(bas)
Agn Kombine 7 1.382.722 14206.61
Et-yapadi 1 63 -
D6l/Kuzu 2 864 23.02
Et 2 212 16.87
Sut 1 672 -
Yapagdi 1 756 -
il Toplami 1.385.289
il Ortalamasi 230881,50 f
Ardahan Kombine 5 124.277 2116.88
Et-yapag: 1 37 -
D6l/Kuzu 2 546 21.30
Yapagdi 1 451 -
il Toplami 125.311
il Ortalamasi 31327,75a
Bingol Kombine 5 519.059 3657.89
Dél/kuzu 1 300 -
Sut 1 136 -
Yapagdi 1 387 -
il Toplami 519.882
il Ortalamasi 12970,50 C
Bitlis Kombine 4 428.187 3251.97
Et-yapag: 1 29 -
Dél/kuzu 2 183 9.50
Sot 1 1.612 -
Yapagdi 1 1.347 -
il Toplami 431.358
il Ortalamasi 86271,609
Elazig Kombine 6 669.130 2842.74
Dél/kuzu 1 1.266 -
Sut 1 1.013 -
Yapagdi 1 1.117 -
il Toplami 672.526
il Ortalamasi 168131,50d
Erzincan Kombine 6 597.168 3256.97
Et 1 2.095 -
Sit 1 106 -
Yapagi 1 2.240 -
il Toplami 601.609
il Ortalamasi 150402,30 C
Erzurum Kombine 11 982.860 3029.95
Dol 1 3.529 -
Sit 1 963 -
Yapagi 1 2.123 -
Et-sUt 1 20.991 -
il Toplami 1.010.466
il Ortalamasi 202093,20 b
Hakkari Kombine 3 459.493 1472.24
Dol 1 360 -
SUt 1 45.991 -
il Toplami 505.844
il Ortalamasi 168614,70 e
1gdir Kombine 8 1.227.681 4482.69
Dol 1 3.019 -
Et 1 123 -
Sut 1 140 -
Yapagdi 1 738 -
il Toplami 1.231.701
il Ortalamasi 246340,20 d
Kars Kombine 6 553.243 2967.44
Dol 1 796 -
Et 1 197 -
Sut 1 3 -
il Toplami 554.239
il Ortalamasi 61582,80 e
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Malatya Kombine 5 333.801 3334.95
Dol 1 £4.700 -
Sut 1 17.963 -
Yapagi 1 1.510 -
SUt-dol 1 3.536 -
il Toplami 29.595
il Ortalamasi 40167,86 ¢
Mus Kombine 6 1.055.677 1089.62
Dol 1 745 -
Sut 1 1.146 -
Yapagdi 1 638 -
il toplam 1.058.206
il ortalamasi 117578,44 h
Tunceli Kombine 3 308.110 1668.94
Et-yapadi 1 677 -
Sut 1 238 -
Yapagdi 1 141 -
il toplami 309.166
il ortalamasi 51527.67d
Van Kombine 5 3.027.117 5864.43
Et-yapadi 1 860 -
Dol 1 865 -
Sut 1 7.428 -
il toplami 3.036.270
il ortalamasi 379533,751i

a,b,c,d,e f,g,h,i: Ayni situn Gzerinde bulunan farkli harfler arasindaki fark istatistiki olarak 6nemlidir (p<o.05)

Bolgede 14 il icinde en fazla koyun varligina sahip il
Van'dir (3.036.270 bas). Bu ilde ortalama koyun sayisi
759.067 bastir. Van ilini, sirasiyla; toplamda Agri
(1.385.289 bas), Igdir (1.231.701 bas) ve Mus (1.058.206
bas) ili izlemistir. Koyun irklar arasinda verim yoni
bakimindan durum incelendiginde 14 ilde de kombine
verim yonU ilk sirayl alirken Ardahan ve Bitlis illeri
disinda dol, sut, yapadi ve et-sit verim ydninde
yetistirilen koyun irklarinin sayisi 1 ya da 2'yi
ge¢memektedir. Kars ilinde sit verim yéninde bir irk
(toplam 3 bas), Ardahan’da et-yapadi verim yéninde
genotip ve Bitlis ilinde et-yapadi verim yéninde bir irk
dikkati ceken hususlardir. Calismada, verim yoni
agisindan koyun varligi bakimindan iller arasinda
belirlenen fark onemlidir (p<o.o5). Bdlgedeki illerde
yetistirilen koyun irklarinin verim yonlerine gore
dagihmiise Cizelge 5'de 6zetlenmistir.

Bolgede kigikbas hayvancilik icin hastaliklarin
onlenmesi ve izlenmesi noktasinda  hayvan
hareketlerinin kontrol altina alinmasi ve takibi icin
gerekli olan veri tabanlarinin olusturulmasi Ulke
hayvanciligi igin son derece dnemlidir (Celikylrek ve
ark.,, 2018). Bolgedeki hayvancilik faaliyetleri
incelendiginde, itici bir gi¢ ya da temel bir sektor
oldugunu soylemek olduk¢a zordur (Gezici, 2018).
Mevcut Uretim sistemi, geleneksel bir bicimde
yapilmaktadir. Yerlesik dizene gecildigi ginden bu
yana ayni sekilde bir Uretim modeli devam etmekte ya
da degisim ¢ok sinirli olmaktadir (Gunaydin, 2009).
Bolge hayvanciliinin en basta gelen sorunu vyerli

irklarin yaygin olmasi ve buna bagli olarak verimlerin
dusik olmasidir (Askan ve Aygin, 2020). Bir bagka
ifadeyle, bolge genel olarak bu anlamda kicikbas
hayvancilik i¢in TUrkiye ortalamasinin altindadir. Dogu
Anadolu Boélgesi, Tirkiye'de canli hayvan varliginin
yaklasik dortte birini olusturmasina karsilik toplam
hayvansal Uretim degerinin sadece %12.5'lik bir kismini
sahiptir (Karakus ve Akkol, 2013). Bu durum dnemli bir
hayvansal Uretim potansiyeli olan bu bdlgenin var olan
hayvan kaynaklarindan yeterince yararlanamadigini
gdstermektedir (OzyUrek ve ark.2018).

Bélgenin basta istanbul olmak Uzere biyik pazar
olanaklari olan Bati Anadolu bdlgesinden cografi olarak
uzakta olmasi, hayvansal Uretim basta olmak Uzere bu
pazarda yeterince yer alamamasina neden olmaktadir.
Bir baska deyisle mesafenin yani sira sanayi
merkezlerine yakin illere gore bu rekabetci piyasadan
yeterince yararlanamamaktadir. Yetistirici 6rgUtlerinin
(Birlik ve Tarimsal Amacgl Kooperatifler) Urin satis
fiyatini belirleme ve pazarlamada yeterince etkin rol
oynamamasi durumu da yetistirici aleyhine olmaktadir
(Akpinar ve ark. 2012).

Calismada tim illerde tek bir verim yonu (et, sUt veya
yapagi) one c¢ikan bir il olmamigtir. Bunun aksine
kombine verim yonine sahip olan koyun irklarinin daha
yogun sayida yetistirildigi go6rilmektedir. Bunun
nedeni olarak da st ve ete dayali bir sektorin ve yan
sanayinin yeterince gelisme olanaginin bulunamamasi
olabilir. Bir diger énemli sonug ise tim illerde iklim
kosullari nedeniyle yagl kuyruklu koyun irklarinin ince
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ve yarim-yagli kuyruklu irklara gére daha fazla sayida
yetistirildigi belirlenmistir. Bélgede kiltur irki koyun
yetistiren ile sayisi 26 iken bunlarin icinde de il bazinda
bu sayl 1-3 arasinda degismektedir. iklimin yani sira
ozellikle isletme bazinda bakim-besleme kosullarinin
koltir irklart igin uygun olmamasi anilan irklarin
sayisinin artmasini sinirlayan en onemli etmendir.
Koyun vyetistiricileri arasinda sorunlardan cikis yolunu
ya da uygun bir genotip arayisi girisimlerinin az olsa da,
var oldugu sdylenebilir (Yavuz, 2004; Tuncer, 2008).

SONUC

Dogu Anadolu Bolgesinde, hayvanciligin tercih edilen
bir Uretim dali olmaktan giderek uzaklasmasi, i¢ ve dis
goglerin  giderek yayginlagsmasi hayvanciliga olan
ilginin azalmasina neden olmaktadir. Bircok yayla
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ABSTRACT

The present review asessessed meat quality taking into account complex and
multivariate qualities including meat production. Production conditions;
however, consist of management system, breeding, genotype, feeding, holding
and stunning before slaughtering, method of slaughter, cooling and storing
conditions. Meat quality changes depending on many factors such as feed, level
of feeding, weaning age, castration, slautering age, etc. Today, animal
nutritionists have developed new nutrition strategies to improve meat quality by
changing the feed composition of poultry and small/large ruminant. Also, animal
nutrition can affect gene expression in the animal via epigenetic effects varying
the differentiation and proliferation of adipose cells. Scientists can use different
feedstuffs to modulate the expression of target genes and increase meat
quality.

(074

Et kalitesi, etin Uretim kosullarinin da dahil edildigi kompleks ve ¢ok degiskenli
dzellikleri dikkate alinarak bu derlemede incelenmistir. Uretim kosullarini ise
yonetim sistemi, yetistirme, genotip, besleme, kesim Oncesi bekletme ve
bayiltma, kesim yontemi, sogutma ve depolama kosullari olugturmaktadir. Et
kalitesi yem, besleme kalitesi, sutten kesim yasi, kastrasyon, kesim yasi, vb.
pek cok faktére bagl olarak degisir. Ginimizde, hayvan besleme bilim
insanlari hem kanatli hem de kiigliik ve blyilkbas hayvanlardan elde edilen
etlerinin besin madde kompozisyonunu degistirerek et kalitesini iyilestirmeye
ybnelik besleme stratejileri gelistirmistir. Ayrica, hayvan beslenmesi, yag
hucrelerinin farklilasmasini ve c¢ogalmasini degistiren epigenetik etkilerle
hayvandaki gen ekspresyonunu etkileyebilir. Bilim insanlari, hedef genlerin
ifadesini degistirmek ve et kalitesini artirmak icin farkli yemleri kullanabilirler.

of human nutrition, has also been affected by
changes in rations.

Despite  significant  differences
physiology in cattle, sheep, and poultry, the
carcass composition of all of them can be
regulated by feeding. This is mainly possible by the
amount and combination of ration given to the
animals.

Feeds contain protein, energy, vitamins, and
mineral matters at different rates, which are
defined as nutrients. Animal nutrition scientists
meet the nutrient requirements of livestock animals
to provide their living and optimum vyield by rations
brought together with various feeds. It is known
that for centuries, the nutrient composition of meat,
milk, and eggs, the most important protein sources

in  digestive

In recent years, animal nutrition scientists have
made manipulations in the compositions of foods
of animal origin by following the demand of the
consumers. Especially in the past decade, many
applications have been developed which will make
egg nutrient composition more useful in terms of
human nutrition. Eggs had enriched with omega-3
fatty acid (n-3 FA), eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA), Vitamin E,
carotenes, and selenium to form eggs by lowering
the cholesterol content, and they are being
available for human consumption can be given as
an example (Acikgéz and Soycan Oneng, 2006).
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However, it is not as easy as in eggs to regulate
the composition of nutrients of meat according to
consumer preferences. Especially the nutrients in
feeds are taken by ruminants feeds are changed
by the microorganisms of the rumen. During this
change, rumen microorganism synthesize Vitamin
B groups and fatty ac, ds such as conjugate
linoleic acids (CLA). Therefore, meat is a food rich
in protein, mineral substances and group B
vitamins, and its digestibility varies between 91%
and 100%.

Meat has great importance in human nutrition,
especially during the growth stages. Growth occurs
as a because of cell proliferation and development.
The building block of a cell is protein. Therefore,
the living organism needs protein to make new
cells. This requirement is met by the foods they
consume depending on their nutrition habits. Most
of the proteins found in the meat structure can be
converted to human body proteins. Therefore, the
digestibility and biological value of the protein in
meat is higher than that of vegetable proteins
(Ozkan and Agikgdz, 2007). When compared to
the protein content of red meat, poultry and fish
meat, it can be reported that they contain the same
amount of protein. However, skinless poultry meat,
and fish contain less saturated fat and cholesterol
in comparison to red meat (Hu, 2005). The fat
within the meat structure provides a distinctive
taste, flavor, juiciness, and allows it to be
consumed appetite. Moreover, the fat of the meat
increases the secretion of fluids within the
digestive system, the source of essential fatty
acids, and fat-soluble vitamins (Ozkan and
Acikgdz, 2007). Meat quality changes depending
on many factors such as feed, feeding regime,
age, slaughtering age, weaning age, castration,
etc. Today, animal nutritionists have developed
new nutrition strategies to improve meat quality by
changing the nutrient composition of poultry and
small/large ruminant (Andersen et al., 2005).

In addition, animal nutrition can affect gene
expression in the animal via epigenetic effects
varying the differentiation and proliferation of
adipose cells. Scientists can use different
feedstuffs in order to modulate the expression of
target genes and increase meat quality. Therefore,
it is necessary to better understand how nutrients
affect the long term expression of genes involved
in adipogenesis and lipogenesis (Wang et al,
2019).

Effect of nutrition on meat quality

Traditionally, the term meat quality refers to food
safety, nutritional value, flavour, texture, water
holding capacity, oxidative stability, color, fat
content, and uniformity (Andersen et al., 2005). In
other words, it includes the suitability for its edibility
by consumers in terms of taste, flavor, softness,
smell, and nutritiousness. Recently, quality has

been assessed taking into account complex and
multivariate qualities including meat production
conditions. Production conditions, consist of
management system, breeding, genotype, feeding,
restraining and processing before slaughtering,
techniques of slaughter, cooling and storing
conditions (Majewska et al., 2016; Lopes et al.,
2014; Andersen et al.,, 2005; McNivena et al.,
2004).

It is aimed to achieve the highest growth rate in the
course of fattening. However, this is not possible
with rations based on roughage. In order to enrich
the ration in terms of energy, it is necessary to
increase the concentrate feed. It was reported that
cattle fed with energy-rich ration have higher
carcass weight and carcass fat in comparison with
cattle fed with low-energy ration (Moloney et al.,
2004). In fattening, to increase live weight gain
(LWG) and feed conversion ratio (FCR), the
increase of concentrate feed in the ratio causes fat
in the carcass (French et al., 2000). Leeson and
Summers (2005) stated that the nutrition rich
energy based on the genotypic improvement of
poultry meat proportionally activated fat storage in
fattening according to the high rate of growth and
protein storage of the feed.

Fat composition of meat

Studies have been carried out on marbling fat
composition and its implications for human health
since long time (De la Fuente et al., 2009). Health
experts (World Health Organization and the Food
and Agriculture Organisation) suggest to reduce
the consumption of saturated fatty acids (SFA) and
to increase the consumption of polyunsaturated
fatty acids (PUFA), especially n-3 fatty acids
consumption (Liu et al., 2017; Joy et al.,, 2012).
Ruminant meat fat is not considered to be healthy
for people due to its high SFA and low PUFA
content. However, these fats are one of the major
dietary sources of CLA, which is presumed to be a
healthy fatty acid. CLA is a group of positional and
geometric isomers of the conjugated double bond
of linoleic acid (Liu et al., 2017).

The fat in beef meat is found as membrane lipids
(as phospholipids), as intermuscular fat (between
the muscles, INTMF), as intramuscular fat (IMF, fat
within muscles), and as subcutaneous fat (SF).
IMF content in lean beef meat is usually 2-5%. This
value is considered as low-fat in many countries
(Scollan et al., 2006). IMF and fatty acid
composition of IMF are taken as basic quality
control criteria in the sensorial properties of the
meat and especially in its health assessment.
Chemically, the IMF includes the sum of
phospholipids, triglycerides, and cholesterol. In the
muscles of mammalian and avian species,
triglycerides are not primarily stored within
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intramuscular adipocytes (approximately 80% at
least) but are found in cytoplasmic myofibrils in
droplets near the mitochondria (5% to 20% of total
triglycerides). Lipids stored as droplets within the
fibers in red muscles; whereas in white muscle
lipids are stored in adipocytes, mainly in myosepta
(Hocquette et al., 2010) for beef, the average value
of CLA is originated from intramuscular,
intermuscular, and subcutaneous (Aldai et al.,
2007). Generally, the IMF content positively affects
sensory qualities, including taste, juiciness, and
tenderness of red meat or fish meat, at the same
time low-fat content leads to a decrease in flavor
(Hocquette et al., 2010).

Marbling is a term used in the red meat industry
and refers to the image of the IMF in the form of
streaks or white flecks among bundles of muscle
fiber. In white meat, this is not regarded as a
physicochemical characteristic of meat. Under the
microscope, marbling fat appears as specific
adipose storage, embedded in the connective
tissue matrix of adiposity close to the blood
capillaries. Among poultry, chicken and turkey
have especially low IMF levels (<1% in breast
meat). As in mammals and poultry, great
differences in IMF are observed among fish
species depending on the ability of the muscle to
store energy as fat (Hocquette et al.,, 2010).
Marbling fat is a significant criterion for the
juiciness, flavor, and tenderness of the meat
(Scollan et al., 2006; Pannier et al., 2014).

The increase in the case of adiposity is a sign of
the distribution of subcutaneous fat on the carcass
and the marbling fat in meat (French et al., 2000).
In the fattening period, it is usually aimed to apply
a feeding program that will maximize protein
storage by limiting the fat storage of animals. In the
studies conducted for the determination of the
effect of feeding on adiposity, it was reported that
unwilted grass silage ration, when compared to
wilted grass silage/dry grass and/or no silage-
included rations increased adiposity (Muir et al.,
1998). In another study, it was found out that
rations containing starch promoted adiposity more
than rations containing digestible crude cellulose
(Melton, 1990). Moreover, in the same study, it
was reported that rations containing corn gluten,
corn industry by-products caused more adiposity
than those containing barley.

In feeding conditions with rations containing grass
silage, in which the protein requirements of
animals are met, the increase of grass silage
caused adiposity in the carcass (Steen and
Robson, 1995). However, Keane and Allen (1998)

reported that after feeding with only silage at the
beginning of fattening period, feeding with silage
and ad libitum concentrate feed at 135 days of
fattening period caused less fat accumulation in
the carcass.

The type of fatty tissues and the lipid profile in the
animal body is affected by time (age, physiological
period, season, etc.), genetic and innumerable
environmental factors (Borys et al, 2012).
Intensively fattened lambs were reported to contain
a high proportion of stearic acid and PUFA in the
IMF, at the same time the semi-intensive fattened
ones had a more favorable fatty acids profile.
Generally, those with low body weight (20-30 kg)
were found to have a more favorable intermuscular
fatty acids profile than those with a high body (30-
40 kg) weight (Borys et al., 2012).

The effect of the energy level of the ration causes
an increase in INTMF accumulation, at the same
time it leads to a decrease in heat resistant
connective tissue. This positively affects the
tenderness, juiciness, and flavor positively of the
meat (Larick and Turner, 1990). It was also
reported that feeding followed by more than a 30
days period of feeding with concentrate feed
increased the tenderness of meat (Harison et al.,
1978) and that the highest tenderness and muscle
tissue development was achieved under the
conditions of 50-100 days of feeding with
concentrate feed (Larick and Turner, 1990).

Adiposity in poultry occurs usually in the form of
abdominal and internal organ adiposity. There are
studies regarding the reduction of adiposity by
lowering the calorie/protein values of rations at a
low level (Bartov and Plavnik, 1998). When poultry
carcasses were investigated, studies are revealing
that fat of drumstick is higher than that of breast
meat (Boskovic et al., 2010; Shahin and Elazeem,
2005). There is also a study reporting that there is
a difference in carcass fat of broilers with the same
ration at intensive production and free-range
systems, and the lean carcasses are produced
with fed at free-range systems (Boskovic et al.,
2010). On the other hand, it was also reported that
gender affected the carcass adiposity and that in
broilers fed with the same rations, carcasses of
female broilers were more fat than the male ones
Topal and Ozdogan, 2013). Because the level of
oil in the ration affects the adiposity of the carcass,
it is known that there are also studies conducted to
determine the effect of different oil sources and
levels on broiler carcass (breast and thigh meat)
composition (Ozdogan and Aksit, 2003). It was
reported that oil addition into the ration or the
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increase in the protein level of ration increased the
carcass yield. On the other hand, water and fat
proportions in the carcass changed inversely
correlated, and the ration containing low-protein
and oil additive decreased the level of water of the
carcass (Marion and Woodroof, 1966).

The concentration of leptin with insulin-like growth
factor (IGF-1) and insulin in fed and fasted cows
were positively correlated with body condition
score. The serum concentration of leptin was
significantly associated with carcass composition
(marbling, back fat depth, and kidney, pelvic, heart
fat) and quality grade in Bos Taurus steers and
heifers (Roh et al., 2016).

Modifications to change the CLA content of
meat

CLA occurs as a  by-product during
biohydrogenation of linoleic acid or by the action of
trans-vaccenic acid (C18: 1 trans-11) A9
desaturase in the body (Liu et al, 2017).
Physiologically, Cis-9, trans-11 and trans-10, cis-
12 are the major isomers. It was reported that
these isomers form 80-90% and 3-5% of the total
CLA, respectively, in products obtained from
ruminants (Koknaroglu, 2007). In the studies
carried out it was reported that CLA inhibits cancer,
atherosclerosis, and diabetes, affects the immune
system and bone composition, reduces body fat
content (Liu et al., 2017; Joy et al.,, 2012). It is
recommended that cis-9, trans-11 CLA which is not
possible with general dietary habits should be
consumed more than 400 mg/day to see the
biological effects (Koknaroglu, 2007).

In recent years, increasing the proportion of PUFA,
especially n-3 FA and CLA, by lowering the
proportion of SFA in animal products has been a
new feeding strategy applied in animal nutrition
(Liu et al, 2017; Ozdogan et al., 2017;
SoycanOnenc et al.,, 2015; Cho et al., 2013;
Scollan et al., 2006; Leeson and Summers, 2005;
Piasentier, 2003; Sirri et al., 2003).

Modifications to poultry

Meats form monogastric animals are poor sources
of CLA (0.1-0.2% of total fatty acids). Chicken
meat is an ideal candidate for CLA enrichment by
feeding rich CLA because CLA will not be further
saturated before absorption and its deposition in
tissues is relatively highly efficient (Liu et al.,
2017). Hovewer, it is not economical and
productive (fattening performance) to feed with
CLA-rich diets. In a previous study, the addition of
CLA addition at different levels into poultry rations
decreased the content of monounsaturated fatty
acid (oleic and palmitoleic acids) content in the
thigh and breast meat, although it increased CLA

content paralel to the amount added (Sirri et al.,
2003).

Many studies have proposed that CLA feeding can
decline fat deposition and increase lean meat
content. These modifications might be explained
by its activity on lipoprotein lipase to increase
lipolysis. Generally, many results for meat fatty
acid profiles from broilers fed CLA show increased
SFA and decreased unsaturated fatty acid (USFA).
It is supposed that these changes result from due
to the inhibition of the A9-desaturase activity of the
liver. The other factor of change is the lack of
conversion of C18:0 to C18:1. Another possible
mechanism was that CLA can be used as a
substrate for A6-desaturase which converts linoleic
acid to arachidonic acid. Therefore, it results from
a high content of linoleic acid in broiler meat (Cho
et al., 2013). Recently, Liu et al. (2017) reported
that dietary CLA significantly increased the CLA
and SFA content, and decreased the
monounsaturated fatty acid (MUFA) in breast and
drumstick muscle. Also, dietary CLA may decrease
the lipid peroxidation level in the breast and
drumstick muscles of broiler chickens perhaps
through increasing the y-glutamyl cysteine
synthetase activity to induce glutathione synthesis
and changing the fatty acid composition to
increase oxidative stability.

Modifications to ruminant

Grains feed are rich in linoleic acid (C18:2), but
lower in linolenic acid (C18:3). Meadows, however,
are rich in linolenic acid, but poor in linoleic acid.
Therefore, the amount of CLA in meats of farm
animals fed with rations high in grain proportion is
lower than those grazing at meadows and
pastures. In other words, the source of high CLA
amount in the meat of ruminants grazing at
meadows is linolenic acid. Hence, Piasentier
(2003) reported that the CLA amount was found
higher in the meats of lambs grazing at the
meadow.

Rumen bacteria are capable of converting a-
linoleic acid directly into stearic and palmitic acid.
This situation allows the linoleic acid amount of
ruminant meats to be affected greatly with the
addition of polyunsaturated fatty acids at a high
rate into rations (Wachira et al., 2002). The
addition of linseed into the rations of lambs
increased C18:3 level in meat significantly. Lamb
rations containing oil seed and rapeseed meal led
to an increase in long-chain fatty acids as 2.4 fold
for C18:3, 3.5 fold for C20:5 and 1.8 fold for C22:5
(Borys et al., 2012). C18:3 in carcasses of grazing
lambs was at the higher level in comparison to
lambs fed with rations including concentrate feeds.
Pasture plays a key role in improving FA
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composition. However, not all forages have the
same effect, depending on maturity, variety, and
preservation of the forage. Green forage is a good
source of n-3 PUFA, although it varies according to
maturity and forage species. Hay making
processes lead to a loss of FA precursors of CLA,
reducing total FA by over 50%, with a higher loss
of linolenic acid. The most of losses are showed up
in wilting prior ensiling (Joy et al., 2012).

The oil addition into rations is to inhibit the
microbial (especially cellulolytic) activity in rumens.
Casutt et al. (2000) reported that using vegetable
oils or oil seeds (sunflower or safflower) rich in
linoleic acid is more effective in increasing the
amount of CLA in animal products. In the rumen,
USFA in feeds is saturated by the bacteria via
biohydrogenation (Wachira et al., 2002). The first
step of hydrogenation in the rumen is cis-12 in
double-bound converted to trans-11 with the
isomerization, and so conjugated di and trienoic
fatty acid were formed. The second step is cis-9 in
double bond converted to trans-11 (vaccenic acid)
fatty acid in the reduction reaction. The third step is
the exposure of the trans-11 double bond to
hydrogenation and its conversion to stearic acid.
The second way of CLA synthesis is by
desaturating transvaccenic acid in the adipocytes
and mammary glands with the enzyme A9-
desaturase (Wachira et al., 2002).

When oils rich in linoleic acids are added into the
ration so that it does not affect the microbial activity
of the rumen, the added linoleic acid amount in the
rumen and thus the ratio of its byproduct CLA and
vaccenic acid also increases. Even though
vegetable oils added into the ration provide
polyunsaturated fatty acids which are a source for
bacterial isomerizationand/or biohydrogenation in
the rumen, they affect the amount of CLA of meat.
Moreover, if ration oil in the rumen is resistant to
isomerization and/or hydrogenation, no CLA is
produced either in the rumen or in the muscles
(Scollan et al., 2006). One of the ways of
increasing the CLA amount in red meat is the
addition of fish oil into the ration. Fish oil contains
C20 and C22 polyunsaturated fatty acids, and
these oils are not converted into CLA or vaccenic
acid in the hydrogenation in the rumen. Therefore,
the addition of fish oil into the ration inhibits the last
step of hydrogenation and the transformation of
linoleic acid into stearic acid (Koknaroglu, 2007).
The transformation of vaccenic acid, which does
not undergo hydrogenation, into CLA with the
effect of the A9-desaturase enzyme increases the
amount of CLA (Wachira et al., 2002). When Enser
et al. (1999) added fish oil into the ration, they

reported that the CLA amount in the longissimus
lumborum of Charolais cattle increased.

It was reported that the vaccenic acid amount in
the duodenum increased with the increase of
green fodder from 12% to 36% in the ration.
Biohydrogenation responsible for CLA formation
from linoleic acid in the rumen is catalyzed with
linoleic acid isomerase enzyme synthesized by
Butyrivibrio fibrisolvens bacteria (Koknaroglu,
2007). Therefore, the CLA absorption amount is
determined by the linoleic acid amount taken with
the ration, Butyrivibrio fibrisolvens population and
the activity of this population. French et al. (2000)
reported that although linoleic acid amount taken
with feeds was the same, the CLA amount
increased due to the increase in the amount of
forage in the ration. This is due to the fact that the
increased amount of forage constitutes the
favorable conditions for the development of the
Butyrivibrio fibrisolvens bacteria. With the increase
of forage amount, biohydrogenation and pH of the
rumen increased. Due to animals with low-level pH
rumens being fed with high-level concentrate feed,
biohydrogenation and lipolysis decreased. Another
reason for the regression of biohydrogenation due
to concentrate feed consumption is the shortening
of the retention time of the feeds in the rumen.
Thus, the contact time of oils within the structure of
feeds with bacteria in the rumen is shortened
(Koknaroglu, 2007). It was reported that the CLA
amount in the duodenum increased with the
increasing forage amount in sheep fed with rations
including different proportions of intensive feed.

Effect on sensory properties

Feeding with grains rich in polyunsaturated fatty
acids and roughages changed the taste and
tenderness of the meat significantly. It was
reported that in lamb fattening with concentrate
feed, the smell and tenderness of the meat was
less in comparison to traditional fattening (Priolo et
al., 2002). In another study, it was reported that
concentrate feed and traditional feeding affected
C17:0, C18:0, C18:1 c11, C18:1 c9, C18:2 c9cl2,
C18:2 c9t11 fatty acids, and total CLA contents
significantly. Thus, the muscle fatty acid of Chios
(Sakiz) lambs changed based on feeding
(SoycanOnenc et al., 2015). In a recent study, it
was determined that the levels of olive cake
increased the water-holding capacity of meat.
Furthermore, although the levels of olive cake were
shown to decrease total n-3 and total SFA, they
also increased total n-6, n-6/n-3 ratio, total MUFA,
and total PUFA were not different (Ozdogan et al.,
2017).
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Although studies are reporting that there is no
effect of feeding manipulation on meat quality
characteristics such as thaw loss, cooking loss,
pH24, L* (light), a* (red), b*(yellow), and
C*(chroma) values (Soycan Onenc et al., 2015).
There are also conducted studies revealing that
these parameters changed based on feeding
manipulation (Rodriguez et al., 2008).

Nutrigenomics and meat quality

Nutrigenomics, one of the fastest-growing areas of
research in recent years, includes studies to
determine the effect of ration components on the
functioning of the genome in terms of gene
expression forms and epigenetic modifications
such as DNA methylation and histone
modifications (Nowacka-Woszuk, 2020).
Nutrigenomic studies in farm animals carried out
especially for meat production and health
protection. Meat production worldwide has recently
concentrated on improving meat quality in terms of
fatty acid profile and marbling (Nowacka-Woszuk,
2020).

Leidera et al. (2018) reported that muscle fatty acid
composition may control or be controlled by
transcription factors, which will affect expression of
genes involved in the lipid metabolism (in Table 1).
Fatty acids affect on the nucleus by binding to
certain nuclear receptors or transcription factors
and regulating their activity, thus playing a central
role in regulating the expression of genes involved
in fatty acid up take by muscle cells. The PUFA-
rich ration is important in modifying the fatty acid
component in beef to regulate SCD1 expression in
the muscle of cattle (Leidera et al. 2018).
Herdmann et al. (2010) reported that the increase
in n-3 PUFA content in the ration caused less
SCD1 expression and thus less CLA c9, t11-C18:
2, and oleic acid in muscle. Teixeira et al. (2017)
reported that expression levels of Lipoprotein

lipase (LPL) and fatty acid binding protein 4
(FABP4) genes in muscles of Nellero bulls fed the
ground corn have been determined to be higher
than the angus bulls. Increased expression in
these genes may be duetolow PUFA and high
stearic acid in ration. Similarly, high energy grain
rations to finishing cattle significantly up regulates
SCD1 expression in adipose tissues and increases
adipose deposition (Duckett et al., 2009).

Oliveira et al. (2014) observed that LPL and FABP
4 expression levels correlate positively with stearic
acid. However, acetyl CoA carboxylase alpha
(ACACA), stearoyl-CoA desaturase (SCD1), and
SREBF1 genes also positively correlated with LPL
and FABP4 (Teixeira et al.2017). Nakamura et
al.(2014) showed that high levels of PUFA repress
SREBF1 content by inhibiting proteolytic activation
and decreasing mRNA stability. The long-chain n-3
PUFA such as docosahexaenoic acid and
eicosapentaenoic acid are nuclear repressors of
SREBF1 through in hibition of transcription and by
increasing mRNA turn over (Rodriguez-Cruz and
Serna, 2017). The concentration of de novo fatty
acid synthesis products is reduced due to the
decreased expression of ACACA and FASN in the
muscle. As a result, lipogenesis decrease (Hiller et
al., 2011).

The expression of SCD1 in muscle tissue is
directly related to mechanisms involving the break
down of triglycerides by lipoprotein lipasea nd
transport of fatty acid molecules to adipocytes via
FABP4 pathway (Jurie et al., 2007). LPL and the
FABP4 genes have complementary function and a
strong positive correlation was determined
between the expression levels of both genes.
Besides, the FABP 4 gene was determined to have
a positive correlation with PPARG (Teixeira et
al.,2017).

Table 1. Fatty acids and grains effects on expression of genes in ruminants associated with lipid metabolism (Leidera et al., 2018).
Tablo 1. Ruminantlaria iliskili lipid metabolizmasinda genlerin ekspresyonuna tahillarin ve yag asitlerin etkileri

Content Effects References

PUFA Upregulate PPARA and PPARG Rodriguez-CruzandSerna (2017)

PUFA Downregulate SREBF1 Nakamura et al.(2014)

n-3 PUFA Downregulate SREBF1, ACACA, FASN, SCD1 Herdmann et al. (2010), Hiller et al. (2011),

C16:0 and C18:0

C17:0, C17:1 and C18:0
t10,c12-C18:2

C18:0 and a-C18:3

c 16:1

Groundcorn

Upregulate PPARA and PPARG
Upregulate LPL and FABP4

Downregulate PPARA and SCD1
Upregulates ACC, SCD1
upregulate LPL and FABP4

Downregulate SREBF1 and SCD1

Rodriguez-CruzandSerna (2017)
Bionaz et al. (2012)

Oliveira et al. (2014)

Teixeira et al. (2017)

Oliveira et al. (2014)

Duckett et al., (2009)

Teixeira et al. (2017)

PUFA = poly unsaturated fatty acids; PPARA = peroxisome proliferator-activated receptor a; PPARG = peroxisome proliferator-activated receptor gamma; SREBF1= sterol
regulatory element-binding protein-1c; SCD1=stearoyl-CoA desaturase; ACACA = acetyl-CoA carboxylasea; FASN =fatty acid synthase; LPL = lipoprotein lipase; FABP4

=fattyacid-binding protein 4, MUFA=mono unsaturated fatty acids.
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Conclusion

From the literature, it is evident that animal
nutrition has demonstrated effects beyond its roles
of building blocks of the meat: from a beter meat
yield to meat quality as healthy human nutrition.
Adequate dietary provision of nutrients is
necessary for sustaining profitable and healthy
animal production and protecting the animal health
in all species.

Studies have been conducted on the fat of
ruminant and poultry meat composition such as

References
Aldai N, Najera Al, Dugan MER, Celeya R. 2007.0soro K.

Characterisation ~ of  intramuscular,
subcutaneous adipose tissues in yearling bulls of different genetic
groups. Meat Science 76: 682-691.

Acikgoz Z, Soycan Onenc S. 2006. Functional Egg Production. Journal
of Animal Production 47 (1): 36-46.

Andersen HJ, Oksbjerg N, Young JF. Therkildsen M. 2005. Feeding
and meat quality-a Future approach. Meat Science 70:543-554.

intermuscular  and

Bartov I, Plavnik 1. 1998. Moderate excess of dietary protein increases

breast meat yield of broiler chicks. Poultry Science 77: 680- 688.

Borys B,Opryzadek J,Borys A. Przegalinska-Goraczkowska M. 2012.
Lipid profile of intramuscular fat in lamb meat. Animal Science
Papers and Reports30 (1): 45-56.

Boskovic SB, Mitrovic S, Djokovic R, Doskovic V, Djermanovic
V.2010. Chemical composition of chicken meat produced in
extensive indoor and free range rearing systems. African Journal of

Biotechnology 9 (53): 9069-9075.

Casutt MM, Scheeder MRL, Ossowski DA, Sutter F, Sliwinski BJ,
Danilo AA, Kreuzer M. 2000. Comparative evaluation of rumen-
protected fat, coconut oil and various oilseeds supplemented to
fattening bulls. 2. Effects on composition and oxidative stability of
adipose tissues. Archives of Animal Nutrition 53: 25-44.

Cho S, Ryu C, Yang ], Mbiriri DT, Choi C-W, Chae J-II, Kim Y-H,
Shim K-S, Kim Y], Choi N-J.2013. Effect of conjuggated linoleic
acid feding on the growth performance and meat fatty acid profiles
in broiler: meta-analysis. Asian-Australasian Journal of Animal

Science 26 (7): 995-1002.

De la Fuente J, Diaz MT, Alvarez I, Oliver MA, Furnols MF, Sanudo C,
Campo MM, Montossi F, Nute GR, Caneque V.2009. Fatty acid
and vitamin E composition of intramuscular fat in cattle reared in
different production systems. Meat Science 82: 331-337.

Duckett SK, Pratt SL andPavan E. 2009. Corn oil or corn grain
supplementation to steers grazing endophytefree tall fescue. II.
Effects on subcutaneous fatty acid content and lipogenic gene
expression. Journal of AnimalScience 87:1120-1128.

Enser M, Scollan ND, Choi NJ, Kurt E, Hallett K, Wood JD.1999.
Effect of dietary lipid on the content of conjugated linoleic acid
(CLA) in beef muscle. Journal of Animal Science 69: 143-146.

French P, Stanton C, Lawless F, ORiordan EG, Monahan FJ, Caffrey
PJ, Moloney A P. 2000. Fatty acid composition, including cis-9,
trans-11 octadecanoic acid, of intramuscular fat from steers offered
grazed grass, grass silage or concentrates. Journal of Animal Science

78 (11): 2849-2855.

fatty acids ratio and omega-3 fatty acids and CLA,
and its implications for human health for a long
time. In addition, the effect of animal nutrition on
epigenetic mechanisms is still poorly understood in
farm animals. The main mechanisms on regulate
of genes expression are as DNA methylation,

histone maodifications, and noncoding RNA
interactions. Detailed research is needed to
determine the effects of rations on these

mechanisms in the future.

Harison A, Smith ME, Allen DM, Hunt MC, Kastner CL, Kroph
DH.1978. Nutritional regime on quality and yield characteristics of
beefs. Journal of Animal Science 47: 383-388.

Herdmann A, Nuernberg K, Martin ], Nuernberg G, Doran O.2010.
Effect of dietary fatty acids on expression of lipogenic enzymes and

fatty acid profile in tissues of bulls. Animal 4: 755-762.

Hiller B, Herdmann A andNuernberg K. 2011. Dietary n-3 fatty acids
significantly suppress lipogenesis in bovine muscle and adipose
tissue: a functional genomics approach. Lipids 46:557-567.

Hocquette JF, Gondret F, Baéza E, Médale F, Jurie C, Pethick DW.
2010. Intramuscular fat content in meat-producing animals:
development, genetic and nutritional control, and identification of

putative markers. Animal 4 (2): 303-319.

Hu F. 2005. Protein, body weigth and cardiovascular health. The
American Journal of Clinical Nutrition 82: 242-247.

Jurie C, Cassar-Malek I, Bonnet M, Leroux C, Bauchart D, Boulesteix
P, Pethick DW, Hocquette JF.2007. Adipocyte fatty acid-binding
protein and mitochondrial enzyme activities in muscles as relevant
indicators of marbling in cattle. Journal of Animal Science

85:2660-2669.

Joy M, Ripoll G, Molino F, Dervishi E, AlvarezRodriguez J. 2012.
Influence of the type of forage supplied to ewes in pre-and post-
partum periods on the meat fatty acids of suckling lambs. Meat
Science 90: 775-782.

Keane MG, Allen P. 1998. Effects of production system intensity on
performance, carcass composition and meat quality of beef cattle.

Livestock Production Science 56: 203-214.

Koknaroglu H. 2007. The effect of nutrition on conjugated linoleic
acid content of cattle meat. Journal of Animal Production 48 (1): 1-

7.

Larick DK, Turner BE. 1990. Flavor characteristics of forage-and-grain-
fed as influenced by phospholipid and fatty acid compositional
differences. Journal Food Science 55: 312-319.

Ladeira M M, J. P. Schoonmaker, K. C. Swanson, S. K. Duckett, M. P.
Gionbelli, L. M. Rodriguesand P. D. Teixeira. 2018. Review:
Nutrigenomics of marbling and fatty acid profile in ruminant
meat. Animal 12:52:282-294.

Leeson S, Summers JD. 2005. Feeding programs for broilers and broiler
breeders. In: Commercial Poultry Nutrition. Manor Farm, Church
Lane, Thrumpton, Nottingham, 3 ed. NG11 0AX England:
Nottingham University Press pp. 149-180.

Liu Y, Tang G, Yang J, Li W. 2017. Effects of dietary conjugated
linoleic acid on lipid peroxidation in breast and thinghmuskles of

broiler chickens. Czech Journal of Animal Science 62 (8): 331-338.

73

4


http://yadda.icm.edu.pl/yadda/contributor/b747b5bad59cf96eefbeefb180ffd52e
http://yadda.icm.edu.pl/yadda/element/bwmeta1.element.agro-journal-e5d01c36-e4a1-43e3-9cd7-c0ebe91014cf
http://yadda.icm.edu.pl/yadda/element/bwmeta1.element.agro-journal-e5d01c36-e4a1-43e3-9cd7-c0ebe91014cf

Oneng and Ozdogan

Lopes LS, Martins SR, Chizzotti ML, Busato KC, Oliveira IM, Neto
ORM, Paulino PVR, Lanna DPD, Ladeira MM.2014. Meat quality
and fatty acid profile of Brazilian goats subjected to different
nutritional treatments. Meat Science 97: 602-608.

Majewska MP, Pajak JJ, Skomial J, Kowalik B. 2016. The effect of
different forms of sunflower products in diets for lambs and
storage time on meat quality. Animal Feed Science and Technology

222:227-235.

Marion JE, Woodroof JG. 1966. Composition and stability of broiler
carcasses as affected by dietary protein and fat. Poultry Science 45:
241-247.

McNivena MA, Duynisveldb J, Charmleyb E, Mitchella A. 2004.
Processing of soybean affects meat fatty acid composition and lipid
peroxidation in beef cattle. Animal Feed Science and Technology

116: 175-184.

Melton SL. 1990. Effects of feeds on flavour of red meat: A review.
Journal of Animal Science 68: 4421-4435.

Moloney AP, Fallon R], Mooney MT, Troy DJ. 2004.The quality of
meat and fatness of bulls offered ad libitum concentrate, indoors
or at pasture. Livestock Production Science 87 (2-3): 271-276.

Muir PD, Deaker JM, Bown MD.1998. Effects of forage and grain
based feding systems on beef quality: a review. New Zealand.
Journal of Agricultural Research 41: 623-635.

Nakamura MT, Yudell BE, Loor ]J. 2014. Regulation of energy
metabolism by longchain fatty acids. Progress in Lipid Research

53:124-144.

Nowacka-Woszuk J. 2020. Nutrigenomics in livestock—recent advances.
Journal of Applied Genetics 61:93-103.

Oliveira DM, ChalfunJunior A, Chizzotti ML, Barreto HG, Coelho
TC, Paiva LV, Coelho CP, Teixeira PD, Schoonmaker JP, Ladeira
MM. 2014. Expression of genes involved in lipid metabolism in the
muscle of beef cattle fed soybean or rumen-protected fat, with or
without monensin supplementation. ] Anim Sci 92:5426-5436.

Ozdogan M, Aksit M. 2003. Effects of feeds containing different fats on
carcass and blood parameters of broilers. The Journal of Applied
Poultry Research 12: 251-256.

Ozdogan M, Ustundag AO, Yarali E. 2017. Effect of mixed feeds
containing different levels of olive cake on fattening performance,
carcass, meat quality and fatty acids of lambs. Tropical Animal

Health and Production 49:1631-1636.

Ozkan K, Acikgoz Z. 2007. Beslemenin tavuk eti kalitesine etkisi. In:
Nutrition of poultry. 1st ed. Istanbul, Turkiye: Hasad Publisher;
pp. 123-125.

Pannier L, Pethick DW, Geesink GH, Ball AJ, Jacob RH, Gardner GE.
2014. Intramuscular fat in the longissimus muscle is reduced in

lambs from sires selected for leanness. Meat Science 96: 1068-

1075.

Piasentier E. 2003. The effect of grazing on the quality of lamb meat.
In: Internationale fachtagung fiir schathaltung, Innsbruck,pp. 1-5.

Priolo A, Micol D, Agabriel ], PracheaS, Dransfieldb E. 2002. Effect of
grass or concentrate feeding systems on lamb carcass and meat

quality. Meat Science 62:179-185.

Rodriguez AB, Bodas R, Prieto N, Landa R, Mantecon AR, Giraldez FJ.
2008. Effect of sex and feeding system on feed intake, growth and
meat and carcass characteristics of fattening assaf lambs. Livestock
Science 116:118-125.

Rodriguez-Cruz M, Serna DS.2017. Nutrigenomics of n-3 fattyacids:

regulators of themastertranscriptionfactors. Nutrition 41:90-96.

Roh S-G, Suzuki Y, Gotoh T, Tatsumi R, Katoh K. 2016. Invited
review. Physiological roles of adipokines, and myokines in
ruminants. Asian-Australasian Journal of Animal Sciences 29 (1): 1-
15.

Scollan N, Hocquette JF, Nuernberg K, Dannenberger D, Richardson I,
Moloney A. 2006. Innovation in beef production systems that
enhance the nutritional and health value of beef lipids and their
relationship with meat quality. Meat Science 74: 17-33.

Shahin KA, Elazeem FA. 2005. Effects of breed sex, diet and their
interactions on carcass composition and tissue weight distribution

of broiler chickens. ArchivfurTierzucht48 (6): 612-626.
Sirri F, Tallarico N, Meluzzi A, Franchini A. 2003. Fatty acid

composition and productive traits of broiler fed diets containing
conjugated linoleic acid. Poultry Science 82:1356-1361.

SoycanOnenc S, Ozdogan M, Aktimsek A, Taskin T. 2015. Meat
quality and fatty acid composition of Chios male lambs fed under
traditional and intensive conditions. Emirates Journal of Food and
Agriculture 27 (8): 636-642.

Steen RV], Robson A. 1995. Effects of forage to concentrate ratio in
the diet and protein intake on the performance and carcass
composition of beef heifers. Journal of Agricultural Sciences 125:

125-135.

Teixeira PD, Oliveira DM, Chizzotti ML, Chalfun-Junior A, Coelho
TC, Gionbelli M, Paiva LV, Carvalho JRR, Ladeira MM. 2017.
Subspecies and diet affect the expression of genes involved in lipid
metabolism and chemical composition of muscle in beef cattle.

MeatSci 133:110-118.
Topal E, Ozdogan M. 2013. Effects of glycerol on the growth

performance, internal organ weights, and drumstick muscle of

broilers ] Applied Poultry Research 22 (1): 146-151.

Wachira AM, Sinclair LA, Wilkinson RG, Enser M, Wood JD, Fisher
AV.2002. Effects of dietary fat source and breed on the carcass
composition, n-3 polyunsaturated fatty acid and conjugated linoleic
acid content of sheep meat and adipose tissue. British Journal of

Nutrition 88: 697-709.

74



How to cite: Aksoy T., Naring D., Ayglin A., Karsh T., Diinyadaki Calismalar Isiginda Denizli Yerli Tavuk Irki J. Anim. Prod., 2022,
63 (1): 75-83, https://doi.org/10.29185/hayuretim.889534

Review
(Derleme)

Tilin AKSOY" 0000-0002-4586-8618
Dogan NARING! 0000-0001-8844-4412
Ali AYGUN2 0000-0002-0546-3034
Taki KARSLI' ® 0000-0002-2413-1713

1 Akdeniz Universitesi Ziraat Fakiiltesi Zootekni
Bolimda, Antalya, Turkiye

2Selcuk Universitesi Ziraat Fakilltesi Zootekni
Bolimd, Konya, Turkiye

Sorumlu yazar: tulinaks@akdeniz.edu.tr

Anahtar Kelimeler:
Hayvan, organik tarim, yerli irk, fenotip,
kalitim

Keywords:
Animal, organic agriculture, native breed,
phenotype, heredity

J. Anim. Prod., 2022, 63 (1): 75-83
9@‘% https://doi.org/10.29185/hayuretim.889534

Dlunyadaki Calismalar
Yerli Tavuk Irki

In the light of studies in the World, Denizli local chicken
breed

Isiginda Denizli

Alinis (Received): 02 03 2021 Kabul tarihi (Accepted): 27 04 2021

oz

Bu makalenin amaci, yerel genetik kaynaklarin korunmasi konusunda ve
bunlarin igiginda Denizli yerli tavuk irki Gzerinde yapilabilecekler hakkinda bilgi
sunmaktir. Turkiye gegis bolgesinde bir cografyada olmasina karsilik tescil
edilmis sadece iki yerli tavuk irki (Denizli ve Gerze) bulunmaktadir. Yerli tavuk
irklari genetik varyasyonun surdirilmesi bakimindan korunmasi gereken
kaynaklardir. Bulunduklari bdlgedeki olumsuz kosullara dayanikli olan yerli
tavuk irklari ozellikle tavuklarin olumsuz gevre kosullarina daha fazla maruz
kaldiklari otlatmal alternatif sistemler icin uygun genetik materyallerdir. Bunlarin
seleksiyonla verimlerinin arttinlmasi alternatif sistemlerdeki karliligi olumlu
yonde etkileyecektir. Denizli irki Gerze’ye oranla canl agirlik ve yumurta verimi
bakimlarindan daha yiiksek verimli oldugundan genetik i1slah calismalari igin
daha uygundur. Ayrica yiksek diizeyde taninirlidi ve bir ilimizin simgesi olmasi
nedeni ile Denizli irkimizi kullanarak cografi etiketli tavuk eti ve yumurtasi
uretmek mimkin olabilir. Pek ¢ok ulkede yerli tavuk irklarinin fenotipik ve
genetik karakterizasyonu konusunda ¢ok fazla sayida calisma yapiimistir. Bir
sonraki asama yerli irklarin seleksiyonla islahidir. Turkiye’de irkin genetik
islahinin ilk adimlari olan kahtim dereceleri ve genetik korelasyonlarin
saptanmasi galismalarina bir an énce baglanmalidir.

ABSTRACT

The purpose of this article is to provide information about the conservation of
local genetic resources and in the light of these, what can be done on the
Denizli native chicken breed. Turkey, located in a transition region, have only
two registered local chicken breeds as Denizli and Gerze. Native chicken
breeds are those resources that should be conserved for maintaining genetic
variation. Domestic chicken breeds, which are resistant to the adverse
conditions in their region, are especially suitable genetic materials for alternative
grazing systems where chickens are more exposed to adverse environmental
conditions. Increasing their yield by selection will positively affect the profitability
of alternative systems. Denizli breed is more suitable for genetic breeding
studies because of its higher productivity for body weight and egg production
than Gerze. In addition, it may be possible to produce geo-labelled chicken
meat and eggs using Denizli breed due to its high level of recognition and being
the symbol of a city. Many studies have been conducted on the phenotypic and
genetic characterization of native chicken breeds in many countries. The next
step is the breeding of native breeds by selection. In Turkey, these studies
should be started as soon as possible since they will reveal the heritability and
genetic correlations, which are the first steps for the genetic improvement of the
breed.
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Giris

Dinya'daki sentetik ciftik hayvani irklarinin
yaridan fazlasi Avrupa ve ABD’de elde edilmistir.
Ticari Uretim ya da hobi amaciyla bitki ve hayvan
irklarini Gretmek ve gelistirmek bati kdltGrinin
onemli bir unsuru olarak kabul edilmektedir
(Hodges, 2006). Kanatli hayvanlara ait saf irklarin
elde edilmesinde, batililarin hayvan sergi ve
yarismalari ¢ok ©6nemli rol oynamistir ve bu
gelenek 1800’14 yillardan beri devam etmektedir
(Anonim, 1998). iki biiyiik kitanin gegis bolgesinde
yer alan Tdurkiye’nin, bdyle bir cografi avantaji
olmasina karsilik, tescil edilmis sadece iki yerli
tavuk irki (Denizli ve Gerze) bulunmaktadir.
Bdlgede yer alan Sultan tavuk irki da yurt disinda
tescil edilmistir. Bunun yaninda tim dlnyada
oldugu gibi Turkiye’de de endistriyel tavukgulugun
gelismesi ile vyerel Uretim modelleri 6nemini
yitirmekte ve bu Uretim modellerinde kullanilan yerli
genotipler neslini sirdirememe tehlikesi ile karsi
karsiya kalmaktadir (Mtleni ve ark., 2012). Bu
suregte vyerli irklar ve diger genetik kaynaklar
(ekotipler, karisik kdy surdleri vb.) 6nce ekonomik
onemlerini kaybetmekte ardindan da neslini
surdliremez hale gelmektedir. Ozellikle
kalkinmakta olan ulkelerde pek ¢ok yerli irkin ve
genotipin yok oldugu ya da risk altinda kabul
edilecek kadar popilasyonlarinin  kaguldagu
bilinmektedir. Yerli irklarin strddrilebilir korunmasi
icin en etkin yol onlari uretimde kullanmaktir. Bu

makalenin amaci, yerel genetik kaynaklarin
korunmasi  konusunda yapilan calismalarin
derlenmesi ve bunlarin 1si§inda Denizli irki

Uzerinde yapilabilecekler hakkinda bilgi sunmaktir.
Yerel Genetik Kaynaklarin Korunmasi

Yerli gen kaynaklarinin korunmasi Birlesmig
Milletlerin himayesindeki O6nemli  bir konudur.
Ozellikle “Hayvan Genetik Kaynaklari Kuiresel

Eylem Planinin (Interlaken Deklerasyonu)” 2007
yiinda kabul edilmesiyle, konu kuresel &lcekte
ivme kazanmistir. Tarkiye de bu bildirgeyi
imzalayan Uulkelerdendir. Eylem planinda yer alan
stratejik dncelikli konular sirasiyla; hayvan genetik
kaynaklarinin  karakterizasyonu, envanterlerinin
cikariimasi, egilim ve risklerin izlenmesi, koruma,
surdurdlebilir kullanim ve 1slah ile bu konuda
politika, alt yapi ve kapasite gelistirimesidir
(Anonim, 2009).

Modern tavukculuk Uretiminde sadece yuksek
verimli hibritlerin kullaniimasi genetik erozyona yol
acmaktadir. Et¢i ve yumurtaci hibritlerin elde
edilmesinde kullanilan saf irklarin sayisi sinirli
oldugundan, hibritlerin baglangigta var olan genetik
varyasyonun buylk kismini kaybetmis olmalari

beklenen bir sonuctur. Bu nedenle dzellikle son 10
yilda ABD ve AB gibi Bati ulkeleri disindaki
kalkinmakta olan Uulkelerin yerli kanath genetik
kaynaklarin karakterisazyonu, korunmasi ve islahi
konularina blylk 6nem verilmektedir. Birlesmis
Milletlerin sirekli gindem maddesi kapsamindaki
bu konu ile ilgili galismalar uluslararasi kuruluglar
tarafindan desteklenmekte ve kanatli hayvancilik
konusundaki nitelikli dergiler yerli irklarla ilgili
calismalara ¢gok genis yer ayirmaktadirlar.

Hayvan genetik kaynaklari, ginimizde ve
gelecekte tarim igin ekonomik, bilimsel ve kiilttrel
onemi olan veya olabilecek tim tir, irk ve hatlar
kapsayan bir kavram olarak tanimlanmaktadir
(Ertugrul ve ark., 2015). Kanath hayvan genetik
kaynaklari kdéy tavuklarindan ticari ve deneysel
hatlara kadar her gesit populasyonu kapsamaktadir
(Tixier-Boichard ve ark., 2009). Evcil hayvan
cesitliligi  ziraatgilara; daha verimli, hastaliklara
daha dayanikli, modern (retim g¢evrelerinin
¢ogunda hukim siren olumsuz ve yetersiz
kosullara uyum saglayabilen hayvanlar Gretecek
hammaddeyi saglamaktadir (Ertugrul ve ark.,
2015). Konvansiyonel ticari Uretimde kullanilan
yuksek verimli genotipler yerli gen kaynaklarinin
yerini aldigi i¢in bunlarin korunmasi gereklidir.
Yerel gen kaynaklari ekonomik éneme sahiptir,
bilimsel calismalarda kullanilabilir, klltirel veya
estetik olarak ilgi uyandiranlari olabilir. Tuim yerli
genetik kaynaklarin benzersiz ve tehlike altinda
oldugu igcin korunmasi gerektigi asikardir (Mtleni ve
ark., 2012).

Islah edilmis saf irklar ve hibritler yiksek verim
yetenegine sahiptir. Ancak, verim dlzeyleri arttik¢a
hastaliklara ve koti c¢evre kosullarina Kkarsi
dayaniklilklar azalmaktadir. DUk verimli yerli
irklar ise bulunduklari bolgelerdeki olumsuz
kosullara kargi dayaniklilik kazanmis genotiplerdir.

Dolayisiyla adaptasyon yetenegi ylksek bu
genotiplerin  korunmasi ile gelecekteki islah
programlari i¢cin genetik ¢esitlilik surdirdlmas

olacaktir. Yerli irklar dayanikli olmalari nedeniyle,
bakim-besleme kosullari iyi olmayan igletmeler igin
de son derece uygun materyallerdir. Nis Pazar
organik ve benzeri segmentleri icerir ve genetik
cesitliligi surdirmek icin yerel irklara gereksinim
duyar (Rizzi ve ark., 2013).

Bilindigi Uzere kalkinmakta olan Ulkelerin buyik
kismi subtropik iklim kusagindadir ve bu bdlgenin
iklimi basarli ticari tavukguluk icin ¢ok uygun
degildir. Nufus artisinin ¢ok yiksek oldugu bu
bdlgede tavukcguluk Udretiminin  de artmasi
kacinilmazdir. Endistriyel tavukgulukta kullanilan
hibritler igin gereksinim duyulan optimum c¢evre

76



Diinyadaki GCalismalar Isiginda Denizli Yerli Tavuk Irki

kosullarini saglayacak pahali kimesler yapmak,
kalkinmakta olan ya da kalkinmamis Ulkeler igin
kolay degildir. Bu bolgede yer alan (lkelerdeki yari-
entansif Uretim modelleri igin, verimi biraz daha
dusuk, ancak hastaliklara ve olumsuz kosullara
(yUksek sicaklik basta olmak tzere) daha dayanikh
genotipler gelistiriimesi konusu son yillarda énem
kazanmigtir. Bu amagla vyerli irklardan da
yararlanilmasi kaginiimazdir. Aksit ve Ozdemir
(2008), Denizli populasyonu iginde sicaga toleransi
yuksek bireyler bulundugunu ve buna dayanarak
sicaga dayanikhlik yonlinde seleksiyon
yapilabilecegini bildirmiglerdir. Wang ve ark. (2018)
tarafindan gerceklestirilien ¢alismada, Leghorn ve
Misir yerli tavuk irki Fayoumi’nin sicak stresine
karsi fizyolojik tepkileri arastiriimis ve yerli irkin
daha olumlu tepki verdigi ortaya konulmustur.

Tavukguluk  endustrisinin  devasa  boyutlara
ulasmasi, Avrupa basta olmak Uzere Batil
Ulkelerde sektdriin sorgulanmasina yol agmistir.
Sektorin gelismeye basladigi 70’li yillardan bu
yana tavukguluk, hayvan refahi ve surdirdlebilirlik
(Uretimin ve hayvan islahinin) kaygilarindan otari
kiyaslya elestiriimektedir. Toplumun
azimsanmayacak bir kesiminde var olan bu
hassasiyetler neticesinde, 1970’li yillardan bu yana

“alternatif tavukculuk sistemleri” olarak da
isimlendirilen  yari-entansif  Uretim  modelleri
gelistirilmistir ~ (Anonim,  2000). Bu uretim

modellerinden elde edilen Grlnler giderek pazarda
Onemli bir hacme ulasmistir. Tavuklarin daha genis
kapall alanlarda yerde yetistirildigi, acik alanlara
cikabildigi, daha ge¢ yasta kesildigi bu sistemler,
tiketicinin  hayvan refahi ve surdurulebilirlik
beklentilerini kargilamanin yani sira onlara standart
tavuk eti ve yumurtadan daha farkli lezzete sahip
Ozel Urlnler de saglamaktadir. Ayrica son yillarda
hayvan refahi ile sagligi arasindaki iligki toplum
tarafindan da fark edildigi igin, tuketicilerde
alternatif sistemlerde elde edilen Urinlerin daha
saglikli oldugu algisi yaygindir. Sonug olarak, artik
Bati'da hayvan refahi ve slrdirulebilirlik konusu
tavukguluk sektériinde pazarlamanin bir unsuru
haline gelmistir. Bu ulkelerdeki tuketicilerin bir
kismi genetik 1slahin sirdurdlebilirligi konusunu da
Onemsemekte ve s6z konusu hassasiyet nedeniyle
yerli irklarla Uretilmis cografi etiketli Grtnlere ilgi
gOstermektedir.

Degisik Ulkelerde Yapilan Galigmalar

Yerli tavuk irklari ile ilgili her turli faaliyette ve
bilimsel calismalarda ilk sirada Gin gorlilmektedir
(Jun ve ark., 2017; Zhang ve ark., 2017; Li ve ark.,
2020), onu Iran (Niknafs ve ark., 2012;
Salehinasab ve ark., 2014; Mohammadi ve ark.,

2018), italya (Ferrante ve ark., 2016; Ozdemir ve
ark., 2016; Sirri ve ark., 2018; Di Rosa ve ark.,
2020) ve Misir (Wang ve ark., 2018; Elbeltagy ve
ark., 2019) izlemektedir. Diger pek ¢ok diger Ulke
de bu alanda yogdun faaliyet gostermektedir (Moula
ve ark., 2010; Khan ve ark., 2017; Mookprom ve
ark., 2017; Manjula ve ark., 2018; Mosca ve ark.,
2018; Lordelo ve ark., 2020).

italya'da  yerel tavuk rklarinin % 90"
tanimlanmistir, diger bir ifade ile cesitli 6zellikleri

saptanmistir, ancak bunlarin % 61'nin nesli
tikenmek  Uzeredir, bu nedenle koruma
calismalarina  acilen baglanmasi gerektigi
bildirilmigtir (Cerolini ve ark., 2010). iran'da,

endustrinin gelisimi nedeniyle sayilari azalan yerli
tavuklar 1983’de baslatilan proje ile 14 merkezde
koruma altina alinmig ve slah programlari
baslatiimistir; 1982’de 16 milyon adet olan yerel
populasyon 2006’da 52 milyon adet olmustur
(Khosravinia ve ark., 1999; Edriss ve ark., 2000).
Pek cok yerli iran tavuk irki uzun siireli seleksiyona
tabi tutulmustur (Niknafs ve ark., 2012; Jafarnejat
ve ark., 2017; Ghorbani ve Jelohani-Niaraki, 2019).
Cin’in yerli tavuk 1irklarini konu eden makaleler,
nitelikli dergileri adeta isgal etmistir ve Hindistan’da
da konu 6nemsenmektedir (Wang ve ark., 2009;
Haunshi ve ark., 2009 ve 2010; Jeon ve ark.,
2010).

Guney Afrika yerli irki Venda’da, c¢ikis ile 4, 10 ve
21. hafta canli agirliklar sirasiyla 34, 286, 1100 ve
2240 g olarak saptanmigtir (Norris ve Ngambi,
2006). Diger yandan, Singh ve ark. (2019),
Hindistan kokenli Uttara tavuklarinda 4, 8, 12, 16
ve 20. hafta canl agirliklarini sirasiyla 183.40,
459.56, 806.55, 1132.36 ve 1413.10 g olarak
bildirmislerdir. iki Hint yerli tavuk irkini karsilastiran
Haunshi ve ark. (2011) 20. hafta canli agirhgini
Aseel ve Kadaknath irklarinda sirasiyla 1318 ve
769 g olarak saptamiglardir. S6z konusu 2 irkta
eseysel olgunluk yasl, sirasiyla 176 ve 175 gun, 40
haftalik yumurta verimi ise 36 ve 40 adet olarak
tespit etmislerdir. Calismasinda italyan yerli irki
Mericanel della Brianza'yi kullanan Cerolini ve ark.
(2010) yumurta veriminin ilk 1 ve 9. haftalarinda
yumurta veriminin % 48 ve % 29 oldugunu ve 11
haftallk doénemde ise tavuk basina 28 adet
yumurta Uretildigini bildirmiglerdir.

Di Rosa ve ark. (2020) italyan yerli irklarindan
Siciliana ve Liverno’larin  yumurta verimini,
subtropik  iklim  kosullari  altindaki  organik
yetistiricilikte, sirasiyla 190 ve 180 adet olarak
oldukga yiksek dizeyde saptamiglardir. Her iki
irk, fiziksel ve kimyasal yumurta 6zellikleri ile yag
asitleri profili bakimlarindan benzer bulunmustur.
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Arastiricilar bu iki irkin, calismada ele alinan
yumurta kalite 6zellikleri bakimindan Ustun nitelikte
oldugunu ve bu nedenle korunmasinin gerektigini
bildirmislerdir. Hindistan’in yerli irki CARI-Sonali
Uzerinde calisan Das ve ark. (2017) 40 haftahk
yasa kadarki yumurta verimini 108 adet ve
ortalama yumurta agirhgini 53 g olarak
saptamislardir. Sirri ve ark. (2018) italyan yerli
tavuk irki Romagnola’nin yumurta i¢ kalitesini
standart bir hibritle karsilastirmis ve yerli irkin
yumurta i¢ kalitesinin daha ylksek oldugunu, bu
nedenle de nesli tikenmek Uzere olan bu irkin gen
kaynagi olarak korunmasi gerektigini
bildirmislerdir.

iran’in yerli tavuklari ile galisan Salehinasab ve
ark. (2014) performans ile yumurta kalite 6zellikleri
arasindaki genetik iliskiyi incelemislerdir.
Aragtirmacilar yuksek canli agirlik ydnunde
yapilacak seleksiyonun daha ylksek i¢ kalite, buna
karsilik daha disik kabuk mukavemeti ve kabuk
kalinhgr ile sonuglanacagini bildirmislerdir. Bu
nedenle seleksiyonun performans ve yumurta
kalite &zelliklerine ait bir indekse dayali olarak
yapilmasi gerektigini, bdylece et¢i ve yumurtaci
Ozelliklere sahip vyerli bir hattin gelistiriimesine
olanak saglayabilecegini ileri stirmuglerdir.

Pakistan’in yerli irki Aseel'de selenyum kaynaginin
kulugka 6zelliklerine etkisini arastiran Khan ve ark.
(2017), kontrol grubunda doéllaluk oranini % 43.3,
cikis glcunl ise % 64.7 olarak bir hayli dusuk
bulmusglardir. Afrika’nin yerel irki Venda tavuklari
ile calisan Mbajiorgu (2011) yumurta agirigindaki
artigsin  kulugka randimanini arttirdigi sonucuna
varmistir. Yine Venda tavuklari ile ¢alisan Alabi ve
ark., (2012) kulugkalik yumurtalari hafif (<45), orta
(45-50 g) ve agir (50<) olarak siniflandirmislardir;
dollilik  bakimindan  gruplar arasi  farkhhk
bulunmazken, orta boy yumurtalarda en dusuk
Olim orani (% 18.11), en yuksek c¢ikis gucu (%
76.39) ve yine en ylksek kulucka randimani (%
81.89) saptanmistir. Cerolini ve ark. (2010) italyan
yerli irki Mericanel della Briza’da dallulik oranint %
81.6, cikis gucinu ise % 49.6 olarak tespit
etmiglerdir.

Guney Afrika yerli tavuk 1rki Venda'da; ¢ikis, 4, 10
ve 21. hafta canh agirliklar i¢cin kalitim dereceleri
sirasiyla 0.36, 0.25, 0.41 ve 0.22 olarak tahmin
edilmigstir (Norris ve Ngambi, 2006). Etiyopya yerli
tavuk irki Horro’da blyidme dénemi canli agirliklar
icin genetik parametre hesabl yapan Dana ve ark.
(2011), cikis agirhginin kalitim derecesini 0.40
olarak tahmin etmistir; 2, 4, 6, 8 ve 12. haftalara ait
kalitim dereceleri 0.15 — 0.19 arasinda degisim
gOsterirken, 16. hafta canh agirhdi icin saptanan

kalitim derecesi 0.23’t0r. Hindistan yerli tavuk irki
ile calisan Singh ve ark. (2019) cikis agirhigi ile 4,
8, 12, 16 ve 20. hafta canli agirliklarina ait kalitim
derecelerini, sirasiyla 0.31, 0.38, 0.52, 0.57, 0.61
ve 0.60 olarak tahmin etmiglerdir. iran yerli
tavuklari Uzerinde calisan Mohammadi ve ark.
(2018), 12. hafta canh agirhgi icin REML yéntemi
ile  kahtim derecesini 0.29 olarak tahmin
etmiglerdir. Bati Azerbaycan (iran) yerli tavuklarina
ait bir seleksiyon surisine ait verileri kullanan
Jafarnejad ve ark. (2017), 12. hafta canli agirhgi
icin  kahtim derecesini 0.25 olarak tahmin
etmislerdir. Hindistan’in yerli tavuk irklari ile ¢galisan
Dalal ve ark. (2019), 8, 12, 16 ve 40. hafta canli
agirliklar icin genetik parametreleri Aseel tavuk
irkinda sirasiyla 0.39, 0.57, 0.35, 0.70 ve 0.47;
Kadaknath irkinda sirasiyla 0.20, 0.12, 0.37, 0.25
ve 0.20 olarak tahmin etmislerdir. iran’in yerli irki
Mazandarani kullanan Niknafs ve ark. (2012), 18
kusaklik seleksiyon verilerine dayanarak c¢ikis, 8.
ve 12. hafta canli agirliklan ile eseysel olgunluk
yasi Ozellikleri igin kalitim derecelerini 0.24 - 0.47
arasinda saptamislardir.

Bati Azerbaycan yerli tavuk irkinda cinsel olgunluk
yasina ait kalitim derecesi 0.43’tir (Jafarnejad ve
ark., 2017). Buna karsilik, Hindistan'in yerli
irklarindan olan Aseel ve Kadaknath’'da ilk
yumurtlama yasi i¢in kalitim dereceleri sirasiyla
0.26 ve 0.19 olarak daha disik tahmin edilmistir
(Dalal ve ark., 2019). Calismada 40. hafta yumurta
verimi ve yumurta agirligr icin kahtim dereceleri
Aseel icin sirasiyla 0.35 ve 0.36, Kadaknath icin
ise sirasiyla 0.14 ve 0.22 olarak bulunmustur.

Dana ve ark. (2011) Etiyopya vyerli tavuk irki
Horro'larda ilk yumurtlama yasi icin ¢ok disik
(0.06) kalitim derecesi tahmin etmislerdir; yumurta
veriminin 1, 2, 3 ve 4 aylar icin tahmin edilen
kalitim dereceleri, sirasiyla 0.32, 0.20, 0.56 ve
0.25’dir. Ayrica ¢calismada 16. hafta canh agirligi ile
6 aylik yumurta verimi arasinda yiksek dizeyde
iliski (korelasyon) saptanmigtir. Bati Azerbaycan
tavuk irkinda yumurtlamaya basladiktan sonraki 12
hafta boyunca alinan yumurta sayisi igin kalitim
derecesi 0.18 olarak tahmin edilmistir (Jafarnejad
ve ark., 2017).

iran yerli tavuklarini konu eden bir baska
calismada (Mohammadi ve ark., 2018) eseysel
olgunluk yasi, uretilen yumurta sayisi ve yumurta
agirhgi icin kalitim derecelerini sirasiyla 0.45, 0.24
ve 0.22 olarak tahmin edilmistir. Tayland vyerli
tavuklari ile galisan Mookprom ve ark. (2017) aylk
yumurta veriminin kalitim derecelerini 0.07-0.39
arasinda saptamiglar ve en yiksek kalitim
derecesinin 1. ve 3. ay yumurta verimlerine ait
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oldugunu belirtmiglerdir. iran’in yerli Mazandaran
irkini kullanan Niknafs ve ark. (2012) dreme
Ozelliklerine [eseysel olgunluk yasi, yumurta verimi,
ilk yumurta agirhigi, farkli yaslardaki (28, 30 ve 32.
hf) ortalama yumurta agirhd1 ve yumurta kitlesi] ait
kalitim derecelerini 0.16 - 0.43 arasinda
saptamiglardir. Ayrica yumurta verimi ile yumurta
agirhgr arasinda disiik dizeyde negatif genetik
korelasyon saptamisglardir.

Denizli Irki Uzerinde Yapilmis Galismalar

Tirkiye'nin yerli tavuk irklari (Denizli ve Gerze),
T.C. Tarim ve Orman Bakanlhidrna bagh Lalahan
Hayvancilik Merkez Arastirma Enstitisi’nde
(Ankara) birer suru halinde korunmaktadir
(Ozdogan ve ark., 2007). Horozlarinin uzun 6tiisi
ve kendine o6zgu glzel renkli tiyleri nedeniyle
Denizli irkimiz hem adini aldidi ilde hem de tim
ulkede taninirhgi yiksek bir gen kaynagimizdir.
Artan damizlik talebi nedeniyle Denizli Tarim ve
Orman il Mudurliigi'nin binyesinde damizlik bir
surl olusturulmustur ve burada yillardir saf olarak
korunan sdriden damizlik hayvan, civciv ve
yumurta satisi yapilmaktadir (kisisel gdérisme). Bu
faaliyetler sevindirici ve Umit vericidir, ancak yerel
genotiplere  ve bunlarin  {rlnlerine  pazar
yaratilmasi, genetik kaynaklarin korunmasinda en
ideal yoldur, Ozelikle simge degeri tasiyan ve
taninan yerel irklar cografi etiketlemeye uygun
olduklari igin daha elveriglidir (FAO, 2007; Anonim,
20009).

Sekeroglu (1994), Denizli ve Gerze tavuklarinda
eseysel olgunluk yasindaki (sirasiyla, 178 ve 186.
gin) canh agirliklari 1500 ve 1436 g, 52. hafta
sonu yumurta verimini 114 ve 98 adet olarak
saptamistir (Cizelge 1). Ozdogan (2011) da benzer
sonuglar bildirmistir. Bir baska ¢alismada (Kaplan
ve Aksoy, 2009) Denizli irki erkek ve disilerin 22.
hafta canli agirliklari sirasiyla 2060 ve 1424 ¢
olarak bildirilmistir. Atasoy ve Gircan (2000) ise
ayni irkin 35. hafta canli agirhgini 2597 g olarak
saptamiglardir. Ayrica kafeste yetistiricilik yapan
Dereli Fidan ve Nazlhgul (2012) yine Denizli irkinda
44 haftallk dénemde yumurta veriminin % 46.3 ile
% 52.8 arasinda bulundugunu bildirmislerdir.

Atasoy ve Giurcan (2000), Denizlilerde canh agirlik
ile yumurta agirhigi ve yumurta agirhgi ile yumurta
sayisi arasindaki fenotipik korelasyon katsayilarini
sirastyla 0.20 ve 0.28 olarak saptamislardir
(P<0.05), calismada yumurta agirhginin tekrarlama
derecesi 0.6810.06 olarak hesaplanmistir.
Ozdogan ve ark. (2007) canli agirlik ile yumurta
agirhgi arasindaki fenotipik korelasyon katsayisini
0.29 ve yumurta agirliginin tekrarlama derecesini

0.46 olarak bildirmiglerdir. Aksoy ve ark. (2002),
Denizlilerde kanat telek uzunlugu ve ayak derisi
rengi farkliliklarindan vyararlanarak bir ginlik
civcivlerde cinsiyet ayrimi yapilabilecegini ileri
sirmislerdir. Aksit ve Ozdemir (2008), Denizli
popllasyonu iginde sicaga toleransi yiksek
bireyler bulundugunu ve buna dayanarak sicaga
dayaniklihk yoninde seleksiyon yapilabilecegini
saptamiglardir.

Literatirde Denizli irkinda vyapilan genetik
calismalar incelendiginde c¢ok fazla arastirmanin
olmadidi gorulmektedir. Yapilan calismalar daha
¢ok genetik cesitliligin belirlenmesi ya da Denizli
irki ile ilgili filogenetik ¢aligmalardir. Kaya ve Yildiz
(2008) Denizli irkinda 75 6érnekte 10 mikrosatellit
lokus kullanarak yaptiklari arastirmada ortalama
allel sayisint 6.1, gdzlenen ve beklenen
heterozigotluk degerlerini sirasiyla 0.508 ve 0.656
olarak bildirmislerdir. Arastirmacilar ¢alismadan
elde ettikleri sonuglara dayanarak Denizli irkinda
genetik gesitliligin ylksek oldugunu belirtmiglerdir.
Aragtirmacilar Polimorfizm Bilgi igeriginin (PIC)
0.610 oldugunu raporlamiglar ve Denizli irkinda
Mikrosatellit markerlerin genetik ¢gesitlilik ve
koruma galismalarinda oldukga kullanigli oldugunu
vurgulamiglardir.

Taskesen (2010) yuksek lisans tez galismasinda
Denizli tavuklarinin anasal kdkenlerini belirlemek
amaciyla 30 o6rnekte Mitokondriyal DNA D-loop
bdlgesine ait 705 b¢ uzunlugundaki bdlgenin DNA
dizisini galismistir. Calisma sonucunda, mtDNA D-
loop bdlgesinin DNA dizi analizi sonucunda yaygin
olarak iki farkh haplotip tespit edildigi, Denizli
irkinda belirlenen haplotiplerin ise yabani orman
tavugu alt tarleri (G. g. gallus, G. g. bankiva, G. g.
Spadiceus) ve Asya irklarindan (Laos, Shamo,
Silky) ziyade New Hampshire Red ve Leghorn
irkina daha yakin oldugu raporlanmistir. Denizli
iIrkinin anasal kdkeninin incelendidi bir diger
calismada Karaman ve Kirdag (2012) sirasiyla
1320 bg ve 950 bg¢ uzunlugundaki mtDNA D-loop
ve 12S bolgelerinin DNA dizileri ile ¢alismiglardir.
Arastirmacilar elde ettikleri sekans verileri
yaptiklari filogenetik analizler sonuglarina gore
Denizli irkinin  dévis tavuklarindan acikga
ayrildigini ve uzun o6tisli kuslar ile ayri grupta
kimelendigini acik sekilde gostermislerdir.

Ozdemir ve ark. (2016), iki Tirk (Denizli ve Gerze)
ve 6 italyan (Ermellinata di Rovigo, Padovana,
Pepoi, Polverara, Robusta Lionata ve Robusta
Maculata) yerli tavuk irkinda genetik cesitliligi ve
populasyon vyapisint 19 mikrosatellit lokus
kullanarak  karsilagtirmiglardir.  Arastirmacilar
Denizli irkinda ortalama allel sayisi gézlenen ve
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beklenen heterozigotluk degerlerini sirasiyla 4.16,
0.417 ve 0.550 olarak tespit etmisler, orta
dizeylerde genetik varyasyon oldugunu ve genetik
cesitliligin italyan irklarina gére biraz daha yiiksek
oldugunu  belirtmiglerdir.  Ayrica filogenetik
analizlerde, Denizli ve Gerze popllasyonlarinin
italyan irklarindan net bir sekilde ayrildigini ortaya
koymuslardir.

Ozdemir ve Cassandro (2018) Denizli tavuklarinda
altt farkh lokasyondaki toplam 155 oérnekte 19
mikrosatellit lokus ile genetik cesitliligi ve alt
populasyonlardaki genetik farklilagsmayi
degerlendirmislerdir.  Altt  farkli  populasyonda
ortalama allel sayisi 4.11 le 4.26 arasinda,
g6zlenen heterozigotluk ortalamalari 0.399 ile
0.562 arasinda, akrabali yetistirme katsayisi ise
0.011 ile 0.295 aralhginda raporlanmigtir.
Calismada altt  farkli lokasyondaki Denizli
populasyonlari arasinda genetik farklilasmanin
onemli olmadigi (Fst degeri = 0.030, p < 0.01)
vurgulanmistir.

Denizli irki Gerze'ye oranla, bilimsel galismalara
daha fazla konu edilmistir, ancak c¢alismalarin
sayisi da kapsami da olduk¢a sinirlidir. Yerli
irklarimizla  yapilmis g¢alismalarin  tamaminda
(Sekeroglu, 1994; Ozdogan ve ark., 2007,
Ozdogan, 2011; Dereli Fidan ve Nazhgil, 2012)
yumurtaci 6zelliklerin  belirlenmesi hedeflenmis
ancak bunlarin  ¢ogunda fenotipik  veriler
toplanmistir. Oysa irkin gelisme ve yumurta verimi
ile ilgili 6zellikler bakimindan islahi olanaklarinin
ortaya konmasi ve i1slah galigmalarina baglanmasi
icin 6ncelikle genetik parametre (ilgili 6zelliklere ait

kalitim dereceleri ve Ozellikler arasi genetik
korelasyonlar) tahminleri  yapiimalidir. Daha
sonraki asama ise bu verilere dayanarak

seleksiyon calismalarina baglamaktir. Seleksiyonla
verimi arttirilan yerli irklarin yine de yetersiz
kalmalari durumunda daha ytksek verimli irklarla
melezlemeler vyapilabilir. Denizli irkinin, daha
yuksek canli agirlik ve yumurta verimi (Cizelge 1),
ayrica taninirhdi nedenleri ile yerli tavuk islahi igin,
Gerze irkina oranla daha uygun bir secenek
oldugu g6z ardi edilmemelidir.

Table 1. Descriptive values in Denizli and Gerze breed
chickens

Cizelge 1. Denizli ve Gerze irki tavuklarda tanimlayici degerler

Denizli Gerze
Disi Erkek Disi Erkek
%5 verim yasi, gin 155 163
%50 verim yagl, gun 178 186
%5 verim agirlhigi, g 1373 1412
%50 verim agirhigi, g 1500 1435
Yumurta verimi
(tavuk-glin), adet 114 98
Yumurta verimi
(tavuk-kimes), adet 105 94
52. hafta canli agirligi, 1915 2420 1706 2318

g

Sekeroglu, 1994

Sonug ve Oneriler

Organik ve serbest dolasimh alternatif {retim
modellerinde tavuklar agik alana c¢ikarildiklari igin
ekstrem sicakliklara, buyuk sicaklik farklarina ve
cesitli hastalilk etmenlerine maruz kalmaktadir.
Oysa oOzellikle organik sistemde bir Uretim
déneminde kullanilacak asi ve ilag uygulamasi
sayisi son derece sinirhdir. Bu nedenle alternatif
Uretim sistemlerinde vyerli irklarin ve melezlerinin
kullaniimasi o6nerilmektedir, bu 6neri AB’nin ve
Tarkiye’'nin organik tarim yonetmeliklerinde vyer
almaktadir. Turkiye'nin yerli gen kaynaklardan olan
Denizli tavuk irki, et ve yumurta verimi bakimindan
hibrit tavuk genotiplerine gbre daha dusuk
degerlere sahiptir. Fakat etkili bir seleksiyon
seleksiyon programi ile belirli bir sirede verim

dizeyinin  yikseltiimesinin -~ mUmkin  oldugu
disunudlmektedir.

Denizli tavuk irkinin verim dizeyi hibritlerden
distlk oldudu icin organik vb. Uretim modellerinde
kullaniimasi durumunda, hibrit materyal
kullanimina oranla Uretim maliyetleri artacaktir, bu
nedenle Urindn  yuksek fiyatla  satilmasi

gerekecektir. italya basta olmak (zere baz
Ulkelerde cografi etiketli Grlnler oldukga yuksek
fiyatla Premium (ylksek degerli) Urlin olarak satisa
sunulmaktadir (Di Rosa ve ark., 2020).
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Bir grup bilingli tuketici genetik kaynaklarin
surdurdlebilir korunmasi adina bu drlnlere yiksek
fiyat 6demeyi kabul etmektedir. Fransa’da da Label
Rouge (Kirmizi etiket) trlnler cografi etiketli olarak
satisa sunulmaktadir (Anonim, 2010). Ulkemizde
gezen tavuk ve organik tavukguluk drtnlerine olan
ilgi ve talep artigi, cografi etiketli Premium Grtnler
icin umut vericidir.

Denizli tavuk irkimiz bir ilin simgesidir ve taninirhgi
yuksektir, dolayisiyla cografi etiketli Premium
uretime son derce uygundur. Yerli irklarimizdan
Denizlilerin canh agirigr ve yumurta verimi Gerze
irkina gére daha ylksektir (Sekeroglu, 1994), bu
nedenle hem mevcut hali ile Gretimde kullaniimaya
hem de islah edilerek verimin yikseltimesine daha
uygundur.

Turkiye ticari tavukgulukta ¢ok basarili bir tlkedir,
ancak en 6nemli Uretim girdisi olan olmazsa olmaz
hibrit hayvanlari saglamada ¢ok blyuk oélglide disa
bagimhdir. Yerli yumurtaci hibrit Gretmede belirli bir
basari elde edilmis ve etci tavuk islahina da
baslanmistir. Ancak bunlarin elde edilmesinde
tamamen yabanci kaynakli saf  hatlar
kullaniimaktadir. Dolayisiyla bu genotipler tlkemiz

icin bir guvence olmakla birlikte, vyerli gen
kaynaklarinin korunmasina katki saglamaktan
uzaktir.

Turkiye yabanci  kaynaklarla hibrit  eldesi

galismalarina uzun siredir devam etmektedir ve
belirli bir bagari saglamigtir. Ancak vyerli gen
kaynaklarini kullanarak hayvan 1slahina henlz
baslanmamistir. Oysa Fransa yerli irklarini ve kdy
surdlerini kullanarak yeni genotipler elde etme
konusunda c¢ok basarih bir Ulkedir ve bunlari
Ozellikle serbest otlatmali (free-range) sistemlerde
basariyla kullanmaktadir (Anonim, 2010). Ylksek
verimli yerli yumurtaci ve etci hibritler gelistirmek
oldukca iddiali bir hedeftir ve yukarida da belirtildigi
Uzere, Tarim ve Orman Bakanhdimiza bagl
kuruluglarda bu calismalar yuratilmektedir. Buna
karsilik, cografi etiketli ve organik vb. alternatif
sistemlere uygun yumurtaci ve et¢i genotipler
gelistrmek daha kisa sureli ve daha kolay
ulasilabilir hedeflerdir.

Bir 1slah programinin basariya ulagsmasi igin en
kritik nokta, hedeflerin gercekgi bir sekilde ortaya
konulmasidir (Muir ve Aggrey, 2003). Piyasanin
talep ettigi ya da yakin gelecekte talep edebilecegi
drtnler gelistiriimelidir ve var olan olanaklarla
uyumlu ve yapilabilir programlar secilmelidir. Yerli
irkimiz Denizlileri kullanarak cografi etiketli et ve
yumurta Uretmek Uzere seleksiyonla canh agirhigi
ve yumurta verimi iyilestiriimis  genotipler
geligtirilebilir. Ayni durum Gerze irkimiz icin de
gecerlidir, ancak Denizli irkinin canli agirhdr ve
yumurta verimi daha yuksek oldugundan, bu
irkimiza 6ncelik verilmesi yerinde olacaktir.
italya’da vyerli irklar kullanilarak cografi etiketli
yumurta satisi yapilmaktadir. Ancak, bu gibi i1slah

calismalarinin, llkede alternatif tavukguluk
sistemlerinin  gelistirilmesi  gabalariyla  birlikte
yarutilmesi gerektigi g6z ardi edilmemelidir.

Halkimizin giderek tavukguluk endistrisini daha
fazla sorgulamasi ve hem organik hem de serbest
otlatmali (free-range) Urlnlere yonelmesi, alternatif

sistemlerin  gelismesi bakimindan  sevindirici
isaretlerdir.

Tarkiye’nin - de imzaladigi Hayvan Genetik
Kaynaklar Kuresel Eylem Planina (Interlaken

Deklerasyonu, 2007) gore, oncelik surdurilebilir
kullanimin saglanmasidir ve vyerel bir genetik
kaynagin sdrddrtlebilir  kullaniminda en ideal
yéntem onun ticari Uretimde kullaniimasidir. Yerli
genetik kaynaklar yuksek verimli genotiplere gore
olumsuz kosullara ¢ok daha fazla dayanikhidir
ancak verim ve birérneklilik bakimindan daha
geridedir. Yine de var olan verim duzeyleri ile
organik vb. Uretim modellerinde kullanilabilirler. Bu
genotiplerin verim ve birdrnekliligini iyilestirmek igin
Oncelikle  genetik  seleksiyon  uygulanmasi
gerekmektedir, birka¢ kusaklik seleksiyondan
sonra iyilestiriimis genotipin organik vb. Uretim
sistemlerinde kullaniimasi k&rhh@r arttiracaktir.
Seleksiyon programlarini planlamak icin ilk adim
genetik parametrelerin (kalitim derecesi ve genetik
korelasyonlar) tahmin edilmesidir.
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Instructions to Authors of Manuscripts

Journal of Animal Production

The journal of Animal Production publishes original and unpublished research articles in Turkish or in English. Papers are
accepted for publication that they have not been published and are not going to be considered for publication elsewhere. Authors
should certify that neither the manuscript nor its main contents have already been published or submitted for publication in
another journal. All manuscripts should be accompanied by the Copyright Release Form, which can be found in each volume of
the journal and also available online in journal’s web site. This form should be completed and signed by all co-authors indicating
their consent to its publication. The corresponding author is responsible for obtaining the signatures of coauthors. The
corresponding author should be declared with his/her name, full postal address, e-mail, fax and telephone numbers when
submitting the manuscript.

1.
2.

Nook~ow

11.

12.

Journal of Animal Production is published two issues in a year as in June and December.

Original full-length research and review articles, which have not been published previously and/or the manuscripts published

as abstract only in the proceedings in the Symposiums, the Congress in the fields of In all areas of Zootechnics (basic

sciences, animal breeding, animal welfare, genetics, biometrics, animal feeding and nutrition diseases, food hygiene and

technology etc.) are considered for the publication. Short note and Letters to the Editor are not accepted for the publication.

If the first authors are the same in the manuscripts, only two of them are accepted for the publication in the same issue.

No royalty is paid to the authors. The cost for publication; research articles sent from the other countries are free.

Authors are responsible for the scientific content of the manuscripts to be published.

Application of the manuscripts should be via web address; http://dergipark.gov.tr/hayuretim

Manuscript should be prepared in such a form that it must include the title, an abstract in Turkish that is followed by abstract

in English including Title, Keywords in both languages, Introduction, Material and Methods, Results, Discussion, Conclusion

and, References. If preferred, the sections of “Result” and “Discussion” can be prepared under a single heading as a “Result

and Discussion”.

Abstract must include configured flat information on objectives of the research; approach and methodology, and important

research findings. Do not use all uppercase for the title of your abstract.

a. Turkish Translations of the Abstracts to be submitted from the manuscripts abroad will be performed by Editorial Board.

b. Abstracts should be written in English apart from manuscript and length is limited to a maximum of 200 words.

¢. Avoid from using author details, diagrams, references, and abbreviations except from commonly used ones in the manuscript.

d. Provide relevant keywords to a maximum 4-6 words leaving a linespacing after the abstract. Do not simply repeat words from the
abstract title only.

The full specific name; genus plus species, is italicized. Dots are used in the expression of decimals.

. "Figure" description contains graphs, photos, maps, pictures etc. while the other presentations of numbers in columns and

rows are described as "Table". Tables and figures should not be embedded in the text, but should be included as separate

pages. Color pictures or images should be submitted as separate files after adding a placeholder note in the running text

Any citation in your articles to at least one article among the previous papers published in our journal has great importance

for contribution to the application of Journal of Animal Production SCIENCE CITATION INDEX (SCI).

Style;

a.Manuscripts must be submitted in Word. All parts of the manuscript must be typewritten, single column, double-spaced,

with margins of at least one inch on all sides. The author must use a normal, plain font (e.g., 12-point Times Roman) for text and save the
paper in docx format (Word 2007 or higher). Number manuscript pages consecutively through-out the paper and not to exceed 20 pages in
total.

b. Text lines should also be numbered (continuously) to facilitate the review process.

c. The title of the article should be written size 14 point, bold, centered. Only the first letter of each words should be a capital and the rest in

lower case letters.

d. The names of the authors should be written in lower case letters; bold letters, point 12, centered and separated from the title by one line
space. The name(s) of the author(s) should be written with the surname in full and capital letters. Present the authors' affiliation addresses
(where the actual work was done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after the
author's name and in front of the appropriate address. Specify by asterisk the corresponding author. Leave one line space and write the e-
mail author only, centered, point 10 characters.

. A maximum number of three levels of headings are recommended. First-level headings should start in the left margin with the first letter of
each major word capitalized, bold, Times New Roman 12 pt font. Second-level headings should be bold, left margin, with only the first
letter of the first word capitalized. Third-level headings are discouraged, but, if required, should begin on the left margin, only the first
letter of the word should be a capital and the rest in lower case letters.

. The main body of the manuscript should be double-spaced Times New Roman 12 pt font. All paragraphs should start at the left margin.
The text should be fully justified. There should be no hyphenation (cutting words). The authors are discouraged from highlighting text
with the use of bold or underlined fonts.

@
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g. Academic and/or other professional institutions of the authors should be mentioned with 10 pt font using superscript on the number.

13. The system of “author and year” should be used for references in the manuscript except special cases. If there is more than
one reference, then the references should be given in chronological order. References in the text consist of the author(s) name
and publication year in parentheses, for example: Surnamel (2007), Surnamel and Surname2 (2005), Surnamel et al. (2003).
If several references are cited collectively, they are enclosed in parentheses with no additional parentheses around dates, and
separated by semicolons (SurnameA, 2002; SurnameB et al., 2008; SurnameC, 2008; SurnameD1 and SurnameD2, 2012).
Multiple entries for one author or one group of authors should be ordered chronologically, and multiple entries for the same
year should be distinguished by appending sequential lower-case letters to the year, even if the author groups are not
identical: e.g., S6énmez, R., Kandemir, C., and Taskin, T. 1999a; Sonmez, R., Kandemir, C., and Tagkin, T. 1999b; S6nmez,
R., Kandemir, C., and Tagkin, T 1999c. (because all will appear as " Sonmez et al., 1999" in the text).

14. References should appear together at the end of the paper, listed alphabetically by the last name of the first author. All
references cited in the text should be listed in the References section. If two or more references by the same author are listed,
the earliest dated work appears first. First letter of each word for the titles of the books and book chapters should be in
capital. Publishing number for Institutional publishing or publisher's name and address should be given. First line of the
reference should be at the beginning of paragraph and following lines must be drawn in of 0.5 cm. Journal titles must be
written in full.

Examples are given below of the layout and punctuation to be used in the references:

Article (all authors must be mentioned)

Foulley JL, Jaffrezic F, Robert-Grani¢ C. 2000. EM-REML estimation of covariance parameters in Gaussian mixed
models for longitudinal data analysis. Genetics Selection Evolution 32:129-141.

Book

Lynch M, Walsh B. 1998. Genetics and analysis of quantitative traits, 1st edn., Sinauer Associates, Sunderland.

Chapter in a book

Somes RG. 1990. Mutations and major variants of muscles and skeleton in chickens. In: Crawford R. (Editor)
Poultry breeding and genetics, Elsevier, Amsterdam, pp. 209-237.

Symposium or congress paper

Villanueva B, Wooliams JA, Simm G. 1998. Evaluation of embryo sexing and cloning in dairy cattle nucleus
schemes under restricted inbreeding, in: Proceedings of the 6th world congress on genetics applied to
livestock production, 11-16 January 1998, Vol. 25, University of New England, Armidale, pp. 451-454.

Web sources (Authors, date and article name if available. Full URL address. Date of access)

Rayens B. Practical nonparametric statistics http://www.ms.uky.edu/~rayens/teaching/sta673/sta673.html (15 April
2004).

Efe E, Bek Y, Sahin M. 2000. SPSS’te ¢oziimleri ile istatistik yontemler. http://www.ksu.edu.tr/kisisel/eefe/spss.pdf
(15 April 2004).

The corresponding author must submit the manuscript electronically to http://dergipark.gov.tr/hayuretim/ with additional
attachment files as:

a) Application Letter

b) Copyright Release Form

After two referees’ evaluations of the article, result sent to the corresponding author. Accepted articles are edited again and page
proofs (as PDF files) sent by e-mail to the corresponding author. Authors will be charged to cover partially the costs of
publication. The cost for publication; research articles sent from the other countries are free. One copy of the published journal

sent to the corresponding author.

Dr. Cagr1 KANDEMIR (Journal of Animal Production Editor in Chief)

Ege Universty, Faculty of Agriculture, Deperment of Animal Science
35100 Bornova, izmir-TURKEY
e-mail: cagri.kandemir@ege.edu.tr ; Tel: (232) 311 2917; Faks: (232) 388 18 67
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Hayvansal Uretim Yazim Kurallar

Hayvansal Uretim Dergisinde hayvancilik ile ilgili orijinal arastirmalar ve yeni bilgileri kapsayan, bircok kaynaga dayali belirli

bir sentez iceren 6zgiin derlemeler yaymlanir. Calisma Tiirkge veya Ingilizce yazilmis ve daha &nce higbir dergide

yaymlanmamis veya yayma gonderilmemis olmalidir.

1.
2.

10.

11.

12.

13.

Dergi Haziran ve Aralik aylarinda olmak iizere yilda iki say1 olarak yayimlanir.

Dergide Zootekni Biliminin tiim alanlarinda (temel bilimler, hayvan yetistiriciligi, hayvan refahi, genetik, biometri, hayvan
besleme ve beslenme hastaliklar1, gida hijyeni ve teknolojisi vb) hazirlanan, daha 6nce yayimlanmamis 6zglin aragtirma
makaleleri ve kongre kitaplarinda 6zet metni basilmig olan arastirma makaleleri ve derlemeler yayimlanir. Kisa notlar ve
editore mektup kabul edilmez

Ayni sayida bir yazarn ilk isim oldugu en fazla iki makalesine yer verilir.

Yazarlara telif ticreti 6denmez. Basima kabul edilen makalelerden web sayfasinda belirtilen
(http://dergipark.gov.tr/hayuretim ) basim iicreti alinir.

Makalelerin bilimsel sorumluluklar1 yazarlarina aittir.

Makale bagvurulari http://dergipark.gov.tr/hayuretim adresinden yapilir.

Arastirma makaleleri Tiirkce veya Ingilizce dillerinden birisi ile genel olarak; Baslik, Ozet, Abstract, ingilizce ve Tiirk¢e

Anahtar Sozciikler, Girig, Materyal ve Yontem, Arastirma Bulgulari, Tartisma, Sonug, Kaynaklar ana basliklart altinda
hazirlanmalidir. Istenirse Arastirma Bulgulari ve Tartisma boliimleri tek baslik altinda yazilabilir.
“Ozet” ve “Abstract” ¢aligmanin kisa amaci, materyal ve metod, 6nemli arastirma bulgulari ile sonucu igeren yapilandiriimis
diizende olmalidir.

a. Yurt digindan gelecek makalelerde bulunan “Abstract”larin Tiirkce “Ozet” gevirisi editdr kurulu tarafindan yapilacaktir.

b. “Ozet” ve “Abstract” en ¢cok 200 sozciik olmalidir ve ana metinden ayr1 olarak konumlandiriimahdar.

c. Kisaltmalar, diyagramlar ve literatiirler “Ozet” ve “Abstract” da yer almaz.

d. “Ozet” ve “Abstract”dan bir satir bogluk birakildiktan sonra 4 - 6 sdzciik olmak iizere “Anahtar Kelimeler” ve “Key Words” yer almali

ve baslikta gecen kelimelerden farkli olmalidir.
Makalede yer alan tiirlerin bilimsel isimleri italik karakterde olmali ve ondalik sayilar nokta isareti ile ayrilmalidir.
Grafik, harita, fotograf, resim ve benzeri sunuslar "Sekil", sayisal degerlerin verilisi "Cizelge" olarak isimlendirilmelidir.
Sekil ve Cizelgelere ait Tiirkge isimlendirmelerin altinda Ingilizce isimlendirmeler de yer almalidir. Verilen tiim ¢izelge ve
resimlere metin igerisinde atif yapilmali ve sekil ve ¢izelgeler makale sonunda ayri ayr1 sayfalarda verilmelidir.
Hayvansal Uretim’ de yayimlanacak arastirma ve derleme makalelerinde derginin daha énceki sayilarinda yayimlanan en az
bir yayina atif yapilmasi dnem arz etmektedir.
Makale diizeni;
a. Microsoft Word yazilimiyla (docx format; Word 2007 ve iistil) Times New Roman yazi karakterinde ve tek siitun halinde toplam 20
sayfay1 gegmeyecek sekilde, A4 kagidina kenarlarda 2.5 cm bosluk olacak sekilde ¢ift satir aralikli yazilmahdir.

o

. Makalede her sayfaya numara verilmeli ve satirlar siirekli sekilde satir numaralari igermelidir.

c. Makalenin Tiirkce ve Ingilizce bashigi koyu, 14 punto, ortali ve ilk harfleri biiyiik olacak sekilde kiiiik harflerle yazilmahdir.

d. En fazla 3. diizeyde boliim basliklart kullanilmalidir. Birinci diizey basliklar sola yasli, koyu, 12 punto ve her kelimenin ilk harfi bityiik
olmalidir. ikinci diizey bashklar koyu, sola yash ve yalniz ilk kelimenin ilk harfi biiyiik olmalidir. Ugiincii diizey bashklar her ne kadar
onerilmese de eger gerekli ise kullanilabilir ve sola yasli ve sadece ilk kelimenin ilk harfi bilyiik sekilde yazilmalidir.

e. Metnin ana govdesi ¢ift aralikli, Times New Roman, 12 punto ve iki yana yasl yazilmalidir. Tiim paragraflar sol kenardan baslamalidir.
Metin timiiyle iki yana yasli hizalanmalidir. Higbir heceleme olmamalidir. Kalin veya alt1 ¢izili yazi kullanimi ile metin vurgulama
6nerilmez.

f. Yazarlyazarlarin isimleri, makale basliginin altinda bir satir bosluktan sonra iinvan belirtilmeden koyu 12 punto ile 6n ismi agik ve kiigiik
harfle, soyadi biiyiik harfle ve sekme (tab) ile bosluk birakilarak yazilmalidir.

g. Yazarlarla ilgili akademik ve/veya diger profesyonel kurumlari rakam {ist simgesi kullanilarak 10 punto ile belirtilmelidir.
Ayrica sorumlu yazarin elektronik posta adresi ayri bir satirda yildiz isareti ile gosterilmelidir.

Makale i¢indeki atiflarda 6zel durumlar disinda “yazar ve tarih” sistemi kullanilmalidir. Birden ¢ok kaynaga ayni anda atif

yapilacaksa yayinlar noktal virgiil ile ayrilmali ve kronolojik sira ile verilmelidir. Ornegin: (SoyadiA, 2002; SoyadiB ve
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ark., 2008; SoyadiC, 2008; SoyadiD1 ve SoyadiD2, 2012). iki yazarh eserlerde yazar isimleri “ve” ile ayrilmali, ¢ok yazarl
eserlerde “ve ark.” (yabanci dildeki kaynaklarda ise “et al.”) kullamlmaldir. Omegin: Soyadil (2007), Soyadil ve Soyadi2
(2005), Soyadil ve ark. (2003). Birden fazla yazarli veya tek yazarl yaymnlarin ¢oklu kullaniglarinda tarihsel siralanmali,
ayni yilda bir ¢ok yaymm kullanilmasinda (yazar gruplari aym olmasa bile) ise kiiciik harf ile ayrilmalidir. Ornegin:
Sonmez, R.,Kandemir, C., and Taskin, T. 1999a; Sénmez, R.,Kandemir, C., and Taskin, T. 1999b; Sonmez, R., Kandemir,
C., and Taskin, T 1999c (¢iinkii metin i¢inde hepsi " Sénmez ve ark., 1999" olarak gececektir).

14. Metin iginde anilan biitiin literatiir, “Kaynaklar Listesi” nde yer almalidir. Kaynaklar listesi alfabetik sirada ve yazar-tarih
sistemine gore verilmelidir. Ayn1 yazarm iki veya daha fazla yayimi kullanilmig ise Kaynaklar Listesinde eski tarihli yayimn
once verilmelidir. Kitap ve kitap boliimiiniin adinmn her kelimesinin ilk harfi bityiik harf olmalidir. Bir kurulusun yaynlar
ise yaym numarastyla verilmeli, degilse basildig1 matbaa adi ve sehri belirtilmelidir. Literatiiriin yayimlandig dergi adi
kisaltma yapilmadan agik olarak yazilmalidir. Kaynaklarin yaziliginda ilk satir sola yaslanmali, izleyen satirlar 0.5 cm igeri
¢ekilmelidir. Literatiir yazim sekli i¢in 6rnekler asagida verilmistir.

Kaynak makale ise:

Altan O, Oguz I, Akbas Y. 1998. Japon bildircinlarinda (Coturnix coturnix japonica) canli agirlik ydniinde yapilan
seleksiyonun ve yasin yumurta ozelliklerine etkileri. Turkish Journal of Veterinary and Animal Sciences
22(6):467-473.

Kaynak kitap ise: ) )
Diizgiines O, Eli¢in A, Akman N. 1991. Hayvan 1slah1. 2. Baski, Ankara Universitesi Ziraat Fakiiltesi Baski Unitesi,
Ankara.

Kaynak bir kitaptan boliim ise:
Karaca O. 1997. Kegilerde yetistirme isleri. Editor: Kaymak¢1 M, Askin Y. Kegi yetistirme. Baran Ofset, Ankara,
s.102-114.

Kaynak sempozyum veya kongre makalelerinden ise:
Akbulut O, Bayram B. 1999. Buzagilarda yas-agirlik-yem tiiketimi iligkisinin fonksiyonel analizi. Uluslararasi
Hayvancilik’99 Kongresi, 21-24 Eyliil 1999, Ege Universitesi Ziraat Fakiiltesi, [zmir, s.52-58.

Kaynak Web sitesi ise (varsa yazarlar, yayinin tarihi ve belgenin adi. Tam URL adresi ve Erisim tarihi):

Rayens B. 2004. Practical nonparametric statistics http://www.ms.uky.edu/~rayens/teaching/sta673/sta673.html (15
Nisan 2004).

Efe E, Bek Y, Sahin M. 2000. SPSS’te ¢6ziimleri ile istatistik yontemler. http://www.ksu.edu.tr/Kisisel/eefe/spss.pdf
(15 Nisan 2004).

Makaleler, DergiPark (http://dergipark.gov.tr/hayuretim) iizerinden isleme alinir ve konusunda uzman iki hakem tarafindan
degerlendirilir. Calismalarin bilimsel etik agidan her tiirlii sorumlulugu yazarlara aittir. Hakem goriislerine ii¢ ay i¢inde cevap

verilmeyen c¢aligmalar, degerlendirme dig1 birakilir.

Hayvansal Uretim dergisinin zamaninda ve diizenli olarak yayinlanabilmesi i¢in derginin basim masraflar1 yazarlardan talep

edilmektedir. Hakem degerlendirmeleri sonucu kabul edilen ¢aligmalar, bu asamadan sonra geri ¢ekilemez. Basim sekline gore
yeniden diizenlenen ¢alisma, son kontrol i¢in sorumlu yazara gonderilir. Basim iicreti 600 TL’ dir ve basim 6ncesi yazar(lar)a
bildirilerek talep edilir. Basim masrafi ddenmeyen calisma yaymlanmaz. Basima kabul edilen makalelerin yayinlandig: dergi,

Dr. Cagri KANDEMIR (Hayvansal Uretim Dergisi Bas Editrii)

Ege Universitesi Ziraat Fakiiltesi Zootekni Boliimii 35100 Bornova-iZMiR
e-posta: cagri.kandemir@ege.edu.tr ; Tel: (232) 311 2917; Faks: (232) 388 18 67

yazar sayisi kadar yazigma yapilan yazara gonderilir.
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and

3. The right to reproduce the article for their own purposes provided the copies are not offered for sale.

In all of the above cases, the article's publication the Journal of Animal Production must be appropriately stated as a
complete reference.

To be signed by all authors:

NaAME: ..ot Signature:..........ooovvviininnnnn. Date
NaAME: ..ot Signature:...........oceevvninnnn.n. Date
NaAME: ..ot Signature:..........coeevvninnnn.n. Date
NaME: ..o Signature:............cooeviienn... Date
NaME: ..o Signature:..........coceoeiiiiinn.. Date
Name:.....oooiiiiiiii Signature:...........cocoeveieinnen. Date

Telephone: ... FaX & e e-mail foiie

Note: Please complete and sign this form and send it with your manuscript to the Editor of Journal of Animal
Production, Ege University Faculty of Agriculture, Department of Animal Science, Bornova, 35100 Izmir,
TURKEY.
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TELIF HAKKI DEVIR FORMU
Ege Zootekni Dernegi
“Hayvansal Uretim”

(Makale Adi):

Biz asagida imzalar1 bulunan yazarlar, sundugumuz yukarida ayrintilar1 yazili makalenin orijinal oldugunu, daha
once yaymlanmadigini, baska herhangi bir dergiye yaymlanmak iizere gonderilmedigini, eger tiimiiyle veya bir
boliimii yayinlandi ise Hayvansal Uretim dergisinde yayinlanabilmesi icin gerekli her tiirlii iznin alindigimi ve
orijinal telif hakki devri formu ile birlikte Hayvansal Uretim dergisi editorliigii’ne gonderildigini garanti ederiz.

Bu belge ile makalenin telif hakki Zootekni Dernegi’ne devredilmis, Hayvansal Uretim dergisi editorliigii makalenin
yayinlanabilesi konusunda yetkili kilinmigtir. Bununla birlikte yazarlarin asagidaki haklari saklidir.

1. Telif Hakk: disinda kalan patent v.b. biitiin tescil edilmis haklar,

2. Yazarin gelecekte yazacaklari kitap ve ders notu gibi caligmalarinda makalenin tiimil ya da bir bolimiinii ticret

6demeksizin kullanma hakki,
3. Makaleyi satmamak kosulu ile kendi amaglar1 i¢in ¢ogaltma hakki,

Fakat biitiin bu durumlarda makalenin Hayvansal Uretim dergisinde yayinlandigim gosteren tam referans mutlaka

verilmelidir.

Biitiin yazarlar tarafindan imzalanmak {izere:

Adive Soyadi .....oovviiiii Imza:................ooi Tarih:.......ooooiviiin.n.
Adive Soyadii......oooiiiii Imza:..............l Tarih:...........cooils
Adive Soyadii......oovviiiiiiii Imza:...........cooooiiinin, Tarih:...........cooooinnls
Adive Soyadii.....ooovviiiiiii Imza:...........cooooiiininn, Tarih:...........cooooininls
Adive Soyadii......ooieiiiiii Imza:............... Tarih:............col.
Adive Soyadii......ooieiiiiii Imza:..............l Tarih:...........cooils
Adive Soyadii.....ooovviiiiiii Imza:...........cooooiiininn, Tarih:...........cooooininls

Not: Bu formu doldurup, imzalayarak ilk bagvuru sirasinda makale ile birlikte dergi editoriine génderiniz.
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