
 

 

7 

How to cite: Kalkan, N., Yalçin, S., Evaluating the Sustainability of Egg Production in Turkey: A Standardized Data Approach, J. Anim. 
Prod., 2021, 62 (1): 7-13, https://doi.org/10.29185/hayuretim.768934 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 

 

 

 

 

  

 

 

 

 

J. Anim. Prod., 2021, 62 (1): 7-13 

https://doi.org/10.29185/hayuretim.768934 

 
Evaluating the Sustainability of Egg Production 
in Turkey: A Standardized Data Approach 

Türkiye'de Yumurta Üretiminin Sürdürülebilirliğinin 
Değerlendirilmesi: Standartlaştırılmış Veri Yaklaşımı 

 
Alınış (Received): 13.07.2020  Kabul tarihi (Accepted): 09.12.2020 
 
ABSTRACT 
Objective: This study aimed to evaluate egg production systems within the scope of 
sustainability criteria under Turkey conditions. 

Materials and Methods: A standardized data approach was used to measure 
sustainability and compare egg production systems. The study covered a one-year 
egg-laying cycle of 24 farms including conventional cage, organic, and free-range 
systems. 

Results: Hens in conventional cages had higher egg production and lower feed 
intake compared to hens in organic and free-range systems. The highest mortality 
was found in the free-range hens while the lowest was in the conventional cage 
system. All hens were fully feathered in the organic egg production system, which 
was followed, by free-range and conventional cage. This result led to a better social 
sustainability score for non-cage systems. Economic issues of sustainability had 
higher scores in conventional cage and organic egg production than those in the 
free-range system. The hen number per m2 in the total farm area was lower in 
organic and free-range than those in conventional cage systems (P=0.003), 
nonetheless, the total land occupation area was found similar. 

Conclusion: The high scores obtained for economic and environmental indicators of 
sustainability in conventional cage system led to the highest total sustainability 
score. The management practices should be improved in free-range and organic egg 
production systems to achieve higher sustainability scores in Turkey.  

ÖZ 
Amaç: Bu çalışmada ülkemiz koşullarındaki yumurta üretim sistemlerinin 
sürdürülebilirliğin değerlendirilmesi amaçlanmıştır.  

Materyal ve Yöntem: Yumurta üretim sistemlerini karşılaştırmak ve sürdürülebilirliği 
ölçmek için standartlaştırılmış veriler kullanılmıştır. Çalışmada geleneksel kafes, 
organik ve serbest gezinmeli sistemde yumurta üreten toplam 24 adet işletmenin bir 
yumurta verim dönemi verilerinden yararlanılmıştır. 

Bulgular: Geleneksel kafeslerdeki tavukların yumurta verimi, organik ve serbest 
gezinmeli sistemlerdeki tavuklara kıyasla daha fazla olup kafes yetiştiriciliğinde yem 
tüketimi diğer sistemlere göre daha düşük bulunmuştur. En yüksek ölüm oranı 
serbest gezinmeli sistem tavuklarında bulunurken, en düşük ölüm oranı ise 
geleneksel kafes sisteminde olmuştur. Organik üretimde tüm tavukların tüylenmeleri 
tam olup, bunu serbest gezinmeli ve geleneksel kafes sistemleri izlemiştir. Bu sonuç 
kafessiz sistemler için daha iyi bir sosyal sürdürülebilirlik skoru elde edilmesini 
sağlamıştır. Sürdürülebilirliğin ekonomik unsurları açısından, geleneksel kafes ve 
organik yumurta üretimi, serbest gezinmeli sisteme göre daha sürdürülebilir 
bulunmuştur. Toplam çiftlik alanı içinde birim alana düşen tavuk sayısı organik ve 
serbest gezinmelide geleneksel kafes sistemine göre daha düşük bulunmuştur 
(P=0.003), buna rağmen toplam arazi işgal alanının benzer olduğu saptanmıştır. 

Sonuç: Sonuç olarak, sürdürülebilirliğin ekonomik ve çevresel göstergeleri açısından 
geleneksel kafes sistemi daha sürdürülebilir bulunurken toplam sürdürülebilirlik 
puanı da diğer üretim sistemlerine göre yüksek olmuştur. Türkiye’de serbest 
gezinmeli ve organik yumurta üretimi yapan işletmelerde bakım-yönetim koşullarının 
iyileştirilmesi gerektiği yargısına varılmıştır. 
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INTRODUCTION 
The world’s current population of 8 billion people 

is expected to reach to 9.6 billion by 2050. This 
increase in population leads to increased demand for 
protein. Recent studies concluded that animal-based 
protein is necessary for a sustainable diet compared to 
vegan diets, moreover, human-digestible protein can 
be produced more efficiently by livestock animals 
than crops (Van Kernebeek et al., 2016; van Zanten et 
al., 2016).  

The egg is one of the major dietary sources of 
animal protein. Worldwide egg production was 
average of 80 million tons in 2017 (FAO, 2017). 
Increased consumer awareness of environmental and 
animal welfare concerns has contributed to the 
conversion of conventional cages to enriched cages 
and the growth of alternative non-cage systems such 
as organic and free-range egg production. In 2017, the 
number of laying hens in enriched cages was 200.2 
million (50.3%) while it was 21.6 (5.4%) and 64.7 
million (16.3%) in organic and free-range systems in 
the European Union countries (Commission 
Implementing Regulation, 2017).  

In Turkey, there are 127.372.689 laying hens and 
3211 farms for egg production (Yum-Bir, 2018). The 
conventional cage system is the predominant housing 
system in Turkey, however, it will be banned starting 
in 2023. In 2018, about 22 billion eggs were produced 
commercially, approximately 160 million and 1.1 
million of the total production were organic and free-
range, respectively (Yum-Bir, 2018). Comparing to the 
cage system, relatively small- or medium scale farmers 
are being dealt with these non-cage egg production 
systems (Kalkan, 2019). 

The future of egg production will be depended on 
sustainability. Studies on sustainability in egg 
production focus on  environmental, economic or 
welfare issues of different poultry production systems 
(Mollenhorst et al., 2006; Xin et al., 2011; Dekker et al., 
2011; Summer et al., 2011; Leinonen et al., 2014; 
Shepherd et al., 2015; van Asselt et al., 2015). 
Mollenhorst et al. (2005) suggested using  on farm 
sustainability indicators; such as performance 
(economic aspect), animal welfare (social aspect), and 
cost of electricity (environmental aspect) to identify 
strengths and weakness of the systems. Previous 
studies developed an overall sustainability score to 
compare the overall sustainability of the chicken meat 
(Castellini et al., 2012) and egg (van Asselt et al., 2015) 
production systems using different methods.  

Although Turkey is one of the largest egg 
producers worldwide, there is no study conducted on 

the sustainability of egg production in Turkey. The 
purpose of our study was to determine economic, 
environmental, and social indicators of sustainability 
of current egg production systems in different 
housing systems under Turkey conditions. A 
standardization was used to enable incorporate 
economic, social, and environmental aspects of 
sustainability in the conventional cage, organic, and 
free-range egg production systems. The sustainability 
score was calculated for each production system. 

MATERIALS AND METHODS 

Data collection 
The data were collected one full laying cycle from 

commercial egg producers in the Adapazarı, Afyon, 
İzmir, Konya, Aydın, Balıkesir and Çanakkale provinces 
in Turkey. This area was chosen due to its high density 
of layer farms. A list of commercial layer farms was 
created from various sources and randomly selected 
farms were conducted via telephone or email to 
request to participate in the project. A total of 24 
farms, including 6 organic, 7 free-range, and 11 
conventional cage systems, were accepted to 
participate. The conventional cage system consisted 
of wire cages with nipple drinkers, feeders, egg belts, 
and manure belts. A total floor area of 375-400 cm² 
was provided per birds in each cage. In organic 
production, hens were housed in a poultry house with 
automatic drinkers and feeders and wood-shaving or 
rice husk litter. There were 9 chickens per square 
meter in the house with free access to a pasture area. 
The hens fed a diet consisting of “organic certificated” 
ingredients. The free-range production had similar 
indoor characteristics to an organic system with free 
access to pasture.  

Within the sustainability context, egg production, 
feed consumption, dirty and cracked eggs, and egg 
price data were evaluated as economic sustainability. 
Animal welfare criteria such as mortality rate, free-
range area, and feather score were evaluated as an 
indicator of social sustainability. A “without handling 
the animals” method adapted from AssureWel (2013) 
was used to measure feather score. Briefly, a total of 
10 different points and 5 hens/points were chosen in 
the house to feather score the hens. Score “0” was no 
feather loss or no visible bare skin; score “1” was 
intended for moderate wear, damaged feathers or 
feathers missing up to of maximum 5 cm visible bare 
skin; score “2” referred to those with severe feather 
loss with larger than 5 cm visible skin. Land 
occupation, the costs of electricity and water usage 



Evaluating the Sustainability of Egg Production in Turkey: A Standardized Data Approach             

9 

(monthly cost for 1000 hens in Euro) were examined 
for environmental sustainability. 

Statistical analysis, standardization & scoring  
Different statistical models were used in the 

evaluation of the results using the statistical analysis 
software of JPM (SAS Institute, 2002). One-way ANOVA 
was used to evaluate rearing systems on economic, 
social, and environmental criteria. Since the 
conventional cages do not have a free-range area, 
these farms were not included in free pasture area 
analysis. Chi-square was used to evaluate the feather 
score of laying hens. Where significant differences 
existed among production systems, means were 
separated by student t-test.  

All variables for each production system were 
standardized transforming the data to one with a 
mean of 0 and a standard deviation of 1 (Sauro and 
Kindlund, 2005).  Standardized data were used to 
calculate the sustainability score for each production 
system. The negative values indicated a negative 
contribution. The scores obtained for economic, 

social, and environmental issues were used to 
calculate the total sustainability score for each 
production system. The system, which gained the 
highest score, was defined as more sustainable 
compared to the others. 

RESULTS  
Economic issues 
Egg production, daily feed intake, and one dozen 

egg prices significantly differed with egg production 
systems (P<0.05). Higher egg production was 
obtained in cage system than in free-range while eggs 
from organic farms were intermediate (Table 1). Feed 
intake hen/per day was higher in organic and free-
range systems than in conventional cages. No 
differences were observed among the systems for 
daily cracked and dirty eggs. One dozen egg price was 
similar for organic and free-range systems, being more 
expensive than those eggs from conventional (Table 1). 

 

Table 1. Sustainability indicators of the egg production systems 
Çizelge 1. Yumurta üretim sistemlerinin sürdürülebilirlik göstergeleri 

 Production system  Statistical analysis 

 Conventional cage Organic Free-range  SEM1 P 

Economic indicators      
Egg production, hen 314ª 280ab 253ᵇ  11 0.001 
Daily feed intake, hen/d, g 114b 120a 124a  2 0.050 
Daily cracked eggs, % 0.56 0.41 1.02  0.20 0.264 
Daily dirty eggs, % 0.45 0.65 1.87  0.24 0.204 
One dozen egg price, € 0.51ᵇ 1.06ª 1.17ª  0.07 <0.001 
Social indicators       
Mortality, % 5.99b 9.02ab 12.06a  1.54 0.017 
Free pasture area (m2 per hen)   - 4.94 4.51  2.0 0.911 
Environmental indicators      
Electricity, 1000 hen/month, € 14.6b  24.3ªᵇ  41.3a  0.03 0.019 
Water, 1000 hen/month, € 8.87 9.97 9.20  1.5 0.847 
Total land occupation, ha 1.91 2.01 2.53  0.30 0.788 
Hen number/m2 in total farm area 2.31a 0.23b 0.21b  0.08 0.003 

ᵅ,ᵇ Means in the same row with no common superscript differ significantly (P<0.05).   
1SEM = Standard error of mean. 
 

Social issues 
Production system had a significant effect on 

mortality (P=0.01, Table 1). The highest mortality was 
found in the free-range and the lowest was in the 
conventional cage system. Free pasture area was 
similar for organic and free-range systems. Feather 
condition was influenced by production systems 
(P<0.001, Figure 1). All the birds in the organic system 
were fully feathered and had scored “0”.  The number 
of hens with no feather damage was lower in 
conventional cage system than in free-range. Number 

of laying hens with score 2 was 88.9 and 13.7 % for 
conventional cage and free-range, respectively.  

Environmental issues 
The cost of electricity was the highest for the free-

range (P=0.01). Water usage cost was similar among 
the production systems. The total land occupation 
area for egg production was not influenced by 
production systems. However, hen number per m2 in 
the total farm area was lower in organic and free-
range systems than in conventional cages (Table 1).  
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Sustainability score 
Illustration of the systems on contribution to 

sustainability is shown in Figure 2. The conventional 
cage system had negative sustainability scores for egg 
price and feather score. Cracked and dirty eggs, egg 
price, free pasture area, feather condition, water cost 
received positive scores in the organic egg production 
system. Positive sustainability scores were obtained in 
the free-range systems for egg price, free pasture area, 
feather condition, and water cost.  

Figure 3 illustrates the total economic, social, and 
environmental scores of each production system. 

Economic issues of the conventional and the organic 
systems had positive scores whereas it was negative in 
the free-range system. The conventional cages scored 
negative while the organic and free-range systems 
had positive scores for social issues of sustainability. 
The conventional cage system received the highest 
sustainability score for environmental issues of 
sustainability. The overall sustainability scores was 
1.298, -0.166, -2.741 for the conventional cage, organic 
and free-range systems, respectively (data not shown 
in Figures). 

 
Figure 1. Feather condition of hens in different egg production systems (P<0.001, χ² = 944.556) (0: No/minimal feather loss, 1: Moderate < 5 
cm dimension bare skin visible, 2: Severe ≥ 5 cm dimension bare skin visible.) 
Şekil 1. Yumurta üretim sistemlerinde tavukların tüylenme durumları (P<0.001, χ² = 944.556) (0: Hiç/çok az tüy kaybı, 1: Orta dereceli <5 cm’den 
daha az tüysüz görünür deri, 2: Şiddetli ≥ 5 cm’den daha fazla tüysüz görünür deri) 
 

 
Figure 2. Sustainability score of each indicator within egg production systems 
(EPRD: Egg production/hen, FI: Daily feen intake hen/d, EPRC: One dozen egg price €, CE: Cracked eggs daily %, DE: Dirty eggs daily %,             
M: Mortality %, FRA: Free pasture area m2/hen, FC: feather condition, EC: Electricity cost 1000 hen/month €, WC: Water cost1000 hen/month 
€, L: Hen number/m2 in total farm area) 
Şekil 2. Yumurta üretim sistemlerinin her bir gösterge için aldıkları sürdürülebilirlik puanları  
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(EPRD: Yumurta verimi/tavuk, FI: Günlük yem tüketimi tavuk/g, EPRC: Bir düzine yumurta fiyatı €, CE: Günlük kırık yumurta %, DE: Günlük kirli 
yumurta %, M: Ölüm oranı %, FRA: Serbest gezinme mera alanı m2/tavuk, FC: Tüylenme durumu, EC: Elektrik gideri 1000 tavuk/ay €, WC: Su gideri 
1000 tavuk/ay €, L: Toplam çiftlik alanındaki tavuk sayısı/m2) 

 
Figure 3. Sustainability scores of economic, social, and environmental issues within egg production systems 
Şekil 3. Yumurta üretim sistemlerinin ekonomik, sosyal ve çevresel konulardaki sürdürülebilirlik skorları 

 
DISCUSSION 

There is an increasing emphasis on to produce 
eggs using animal-friendly systems and reduce 
mortality rate and environmental impact of production. 
In current commercial egg production systems, cage, 
or non-cage, which includes free-range, barn and 
organic systems are used to kept hens. Conventional 
cages are the most used egg production systems in 
Turkey, however, will be replaced with enriched cages 
in 2023. Parallel to the trends towards animal welfare 
issues, the demand for organic and free-range eggs is 
also growing in Turkey.  To introduce these systems 
on a wide scale, to show 1) differences among the egg 
production systems and 2) contribution of the egg 
production systems to sustainable development is 
necessary. An evolution of sustainability of egg 
production systems in Turkey is necessary to show the 
variations among the indicators and systems. The 
objective of this study, therefore, was to compare the 
sustainability of current egg production systems in 
Turkey.  

Previous studies showed that egg production 
tended to be lower in organic farms than in free-range 
(Leenstra et al., 2012; Matthews and Summer, 2015). 
The egg production differences among the 
production systems observed in this study are mostly 
due to the genetic strains used by farmers.  Genetic 
stocks used for the free-range system are mostly dual-
purpose or local breeds, which are less productive 
comparing commercial hybrids used for conventional 
or organic egg production. Although cracked eggs 
and dirty eggs produced per hen/d were similar 
among the production systems, free-range system 

had a numerically higher total number of cracked and 
dirty eggs than conventional cage system. This higher 
egg losses probably resulted from housing conditions 
and management system indicating that 
management conditions need to be improved. 

Hens in non-cage systems tended to consume 
more feed (EFSA, 2005; van Staaveren et al., 2018). It is 
known that locomotor activity increases feed intake of 
hens. The lower stocking density and provision of 
perches increase activity of the hens in the non-cage 
systems (Sandilands et al., 2009; Regmi et al., 2016). 
Higher feed intake found in organic and free-range 
systems may be related to the hens’ activity level. 
However, hens’ behavior was not determined in the 
present study. 

Animal welfare is known as one of the important 
issues of sustainability. Higher levels of mortality are 
associated with impaired animal health and welfare. 
Housing system can affect the mortality rate. Appleby 
and Hughes (1991) reported that hens exposed to the 
higher disease risk in alternative housing systems 
compared to cage system. In a survey in the UK, 
mortality rate, including culled birds, changed 
between 1.8 to 21.4% when the hens were housed on 
the floor (Whay et al., 2007).  Weeks et al. (2016) 
reported a higher mortality rate for free-range systems 
compared to conventional cages. Because the cage 
systems provide a cleaner environment to the hens, 
cages have a positive effect on hens’ health (de Boer 
et al 2002). Being agreed with the previous studies, 
mortality was also higher in the organic and free-
range systems in our study. Management, flock size 
and age, genotype, and vaccination differences cause 
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variation in the incidence of total mortality (Weeks et 
al., 2016). The breeds used in the free-range system is 
mostly local breeds and could be expected to be more 
resistant to environmental conditions; however, this 
was not the case and the higher mortality rate in 
organic and free-range (9.02 and 12.06 %, 
respectively) systems could be attributed to the 
biosecurity and vaccination program.  

One of the weaknesses of the conventional cage 
systems is a negative effect on animal welfare, due to 
the inability to exhibit their behavior repertoire, 
absence of nest, litter, and perch. Feather condition is 
considered as a welfare indicator (Weeks and Nicol, 
2006).  Blokhuis et al. (2007) and Leenstra et al. (2012) 
reported that hens reared on the floor had better 
feather conditions. Similarly, our results showed that 
the feather condition was better in hens on the floor, 
however, hens in an organic production system had a 
better feather condition than hens in free-range. Bilcik 
and Keeling (2010) showed that the number of severe 
feather pecks was related to feather damage. In the 
present study, most of the plumage damage for hens 
in free-range was observed on the breast region, 
which could not be attributed to the feather pecking. 
Perch design might be an affecting factor of feather 
damage. 

Organic and free-range systems increased 
electricity usage 1.66 and 2.82 times compared to the 
conventional cages. Xin et al. (2011) found that the 
land occupation per kilogram of eggs was the lowest 
in the conventional cage and highest in the organic 
system. In our study, although land occupation was 
similar among the production systems, land 
occupation per hen was better in conventional cages. 
This result showed that the hens in organic and free-
range systems have already a large farm area in 
Turkey, however, the birds do not utilize it efficiently. 
Advancement in housing technology for conventional 
cage systems led to keep thousands of hens in a single 
house and increased efficiency of land usage for the 
hen/m2 farm area. Similarly, Mench and Rodenburg 
(2018) reported that non-cage systems have reduced 
resource usage efficiency such as energy and land. 
The higher electricity and land occupation in organic 
and free-range systems compared to conventional 
cage may be related to the lower stocking density of 
those systems.  

Developing a sustainability score is necessary to 
compare the egg production systems. van Asselt et al. 
(2015) compared sustainability of enriched cage, barn, 
free-range, and organic egg production systems and 
reported that enriched cage system had the highest 
sustainability score, free-range and organic systems 
were between enriched cage and barn system. In the 
present study, standardized data was used to obtain 
sustainability score, herewith-negative scores would 
indicate a contribution to sustainability was failed. As 
expected, none of the egg production systems was 
sustainable for all issues of sustainability. The results 
showed that both organic and economic egg 
production systems had positive scores for economic 
aspects. This better economic income was related to 
higher egg production in these systems compared to 
the free-range system. Organic and free-range egg 
production systems had better scores in terms of the 
social aspect of sustainability, which was due to better 
feather scores. The results also showed that high 
mortality and high land usage associated with lower 
sustainability scores of organic and free-range systems 
under Turkey conditions. In the present study, high 
scores obtained for economic and environmental 
issues of sustainability in conventional egg production 
led to the highest total sustainability score.  

CONCLUSION 
In conclusion, like the egg production sector in 

European countries, the Turkish egg industry will 
experience the changes in egg production systems. 
Efforts to understand the current sustainability of egg 
production is requested to design a future state. 
However, there are advantages and disadvantages of 
all systems studied in the present study. Problems 
arising from free-range and organic systems include 
higher feed intake, mortality, lower egg production, 
and lower land usage efficiency. These results 
indicated that management practices should be 
improved in free-range and organic egg production 
systems in Turkey.  
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	Doğu ve Güney Doğu Anadolu bölgesinde özellikle Van, Hakkari, Bitlis ve Şırnak illerinde Hamdani koyun ırkı lokal olarak yetiştiriciliği yapılmaktadır. Sayısal olarak az olsa da yetiştiriciler tarafından bölgedeki diğer ırklara nazara daha fazla terci...
	Hırik koyunlarında çiftleşme ve doğum sonuçlarına göre bazı döl verim özellikleri ve yaşama gücü oranı Çizelge 1’de verilmiştir.
	Çizelge 1 incelendiğinde Hırik koyunlarında çiftleşme ve doğum sonuçlarına göre incelenen bazı döl verimi özelliklerinden; gebe kalma oranı % 96.67, kısırlık oranı % 3.33, kuzulama oranı % 94.67, yavru atma oranı % 2, ikizlik oranı % 11.97, koçaltı ko...
	Hırik koyunlarında doğum ağırlığı, ananın doğum-daki canlı ağırlığı ve gebelik etkinliği ile ilgili tanımlayıcı istatistikler Çizelge 2’de gösterilmiştir.
	Çizelge 2 incelendiğinde ortalama doğum ağırlığı 3.05 kg, ananın doğumdaki canlı ağırlığı 56.93 kg ve gebelik etkenliği 6.34 kg olarak bulunmuştur.
	Gökdal (1998) tarafından Karakaş koyunlarının köy koşullarında döl verim parametrelerinin incelenmesi amacı ile yapılan çalışmada, kuzulama oranı % 89.47, yavru atma oranı % 5.26, koçaltı koyun başına doğan kuzu sayısı 0.97, doğuran koyun başına doğan...
	Yılmaz ve ark. (2006), Hamdani koyunlarının döl verimi parametreleri incelenmesi amacı ile yapmış oldukları çalışmada kızgınlık, gebe kalma, kuzulama, yavru atma, tek kuzulama, ikiz kuzulama ve yavru verim oranları ile bir kuzulama düşen ortalama yavr...
	Öztürk ve Odabaşıoğlu (2011), 2-2.5, 3-3.5, 4 ve üzeri yaşlı Hamdani koyunlarının kızgınlık ile genel kızgınlık oranını sırasıyla % 93, 100, 98 ve 98; doğum oranını % 86, 94, 95 ve 92; gebelik oranını % 93, 100, 98 ve 98; bir doğumda elde edilen ortal...
	Hırik koyunlarının gebelik oranı % 96.67 olup Yılmaz ve ark. (2006) Hamdani koyunlarında gebelik oranını % 77.3, Bingöl ve Aygün (2013) Karakaş koyun-larında % 96 ve Yıldız ve Denk (2006) Akkaraman koyunlarında % 85.19 olarak tespit etmişlerdir. Bu or...
	Hırik koyunlarında doğum ağırlığı ve gebelik etkinliğine etki eden faktörlere ilişkin tanımlayıcı istatistikler Çizelge 3’de gösterilmiştir.
	Çeşitli koyun ırkı ve melez genotipleri üzerinde ve farklı işletme şartlarında yapılmış araştırmalar incelendiğinde benzer genotiplerin farklı çevrelerde verim ortalamalarının çok önemli farklılıklar gösterdiği anlaşılmaktadır. Araştırmalarda elde edi...
	Laktasyon Süt Verimi ve Süresi

	Ekstansif koşullarda yetiştirilen Akkaraman melezi koyunlarda yapılan bir araştırmada (Aşkan ve Aygün, 2020) laktasyon süt verimi ortalama 96.41 l ve laktasyon süresi ortalama 198.76 gün olarak bulunmuştur. Yıldız ve Denk (2006), Akkaraman koyunlarınd...
	Öztürk ve Odabaşıoğlu (2011), Van ve yöresinde Hamdani koyunlarında yaptıkları çalışmalar sonucun-da laktasyon süt verimini 2 ve 2,5 yaşlı koyunlarda 145.15 kg, 3 ve 3,5 yaşlı koyunlarda 147.98 kg, 4 ve yukarı yaşlarda 133.96 kg ve ortalama olarak 142...
	Laktasyon süt verimi ile ilgili daha önceden yapılmış araştırmalarda elde edilen bulgular ile genel olarak karşılaştırma yapıldığında; bu araştırmanın hayvan materyali Hırik koyunları ile diğer araştırma-lardaki farklı koyun genotipleri arasında gözle...
	Gökdal (1998), Karakaş koyunlarında 3, 4, 5 ve 6 yaşlarındaki koyunlar için yapmış olduğu çalışmada laktasyon süresini sırası ile 169.6, 195.3, 213 ve 205.7 gün olarak tespit etmiştir. Yıldız ve Denk (2006), Akkaraman koyunlarında çeşitli verim özelli...
	Hırik koyunlarında laktasyon süresinin Akkaraman, Morkaraman ve Karakaş koyunlarından daha uzun olduğu görülmektedir. Ancak, bu değer Öztürk ve Odabaşıoğlu'nun (2011) Hamdani koyunlarında saptadıkları 229.88 gün laktasyon süresinden ise az da olsa dah...
	Kirli Yapağı Verimi, Kırkım Sonu Canlı Ağırlık ve Yapağı Randımanı
	Akkaraman ırkı ve varyetelerinin kirli yapağı very-mine yönelik yapılmış olan çalışmalara bakıldığında; Çolakoğlu ve Özbeyaz’ın (1999) Akkaramanlarda 2.46 kg, Demirel (1996) Akkaramanlarda 2.36 kg, Altın ve ark. (1995) Karakaşlarda 2.16 kg, Yıldız ve ...
	Gürgen (2008) Karayaka koyunlarında 3.17 kg ve Tuncer ve ark. (2005) Ile de France x Akkaraman melezlerinde 2.86 kg kirli yapağı ağırlığı tespit etmişlerdir. Bu ortalamaların Hırik koyunlarından daha yüksek olduğu görülmektedir.
	Hırik koyunlarında ortalama kırkım sonu canlı ağırlık 64.97 kg olup en yüksek ortalama kırkım sonu canlı ağırlık 2 ve 3 yaşlı koyunlarda ve en düşük ise 4 yaşlı koyunlarda görülmüştür. Hırik koyunlarında kırkım sonundaki canlı ağırlığın üzerine etkisi...
	Kırkım sonu canlı ağırlıkla ilgili çeşitli koyun ırklarında yapılmış araştırmalar incelendiğinde; kırkım sonu canlı ağırlık genel ortalamalarını Gökdal ve ark. (2000) Akkaraman koyunlarında 43-46 kg, Gökdal (1998) Karakaş koyunlarında kırkım sonu canl...
	Tuncer (2008), Norduz koyunlarında % 60, Akkaraman koyunlarının yapağı randımanı % 64.70, Gürgen (2008) Hamdani koyunlarında % 56.91, Karayaka koyunlarında % 65.43, Karakaş koyunlarında % 60.93 olarak bulmuşlardır. Hırik koyunlarının yapağı randımanı ...
	Bu araştırmada, Bitlis ili Merkez, Hizan, Mutki ve Tatvan ilçelerinde yetiştirilen Hırik (Hamdani x Akkaraman melezi) yöresel melez koyun genotipi hayvan materyali olarak kullanılmıştır. Bu çalışma, yöresel melez genotip üzerinde yapılan ilk araştırma...
	Bölgede özellikle yöresel peynir üretimi hem aile ekonomisi hem de yöre ekonomisi için oldukça önem taşımaktadır. Zira son zamanlarda bölge dışından da gelen otantik peynir ve tereyağı gibi süt ürünlerine olan talep giderek artmaktadır. Bu sebeple yör...
	Hırik melez koyunu, bölgede yer alan hayvan hastalıklarına ve sert iklim koşullarına yüksek adaptasyonu sebebi ile en az kayıpla üretim sezonunu geçirmektedir. Özellikle bulaşıcı hastalıklar ekonomik açıdan sürülere çok büyük kayıplar vermekte ve dola...
	Sonuç olarak yöresel Hırik koyunları, morfolojik özellikler bakımından Hamdani ve Akkaraman ırklarına genel bir benzerlik, fizyolojik özellikler bakımından ise her iki ırktan farklı ve genelde üstün özellikler taşımaktadır. Özellikle yürüme yetenekler...
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	Çizelge 1. Deneme karma yemlerinin yapısı
	Table 1. Composition of experimental diets
	Çizelge 2. Etlik piliçlerin haftalık canlı ağırlıkları (g)
	Table 2. Weekly live weights of broilers (g)
	Çizelge 3. Etlik piliçlerin (0-3, 4-6, 0-6 hafta) canlı ağırlık artışları (g)
	Table 3. Live weight gains of broilers (0-3, 4-6, 0-6 weeks) (g)
	Çizelge 4. Etlik piliçlerin yem tüketim (g) ve yemden yararlanma değerleri (g/g)
	Table 4. Feed consumptions and feed conversion ratio values of broilers (g/g)
	Çizelge 5. Etlik piliçlerin karkas, but, göğüs ve abdominal yağ ağırlıkları (g) ile bunların oransal değerleri (%)
	Table 5. Carcass, thigh, brest, abdominal fat weights (g) and their proportional values (%) of broilers
	Çizelge 6. Etlik piliçlerin iç organ ağırlıkları (g) ve bunların oransal değerleri (%)
	Table 6. Internal organ eights (g) and their proportional values (%) of broilers
	Çizelge 7. Etlik piliçlerin sindirim sistemi organ ağırlıkları (g)
	Table 7. Digestive organ weights of broilers (g)
	Çizelge 8. Etlik piliçlerin sindirim sistemi oransal değerleri (%)
	Table 8. Proportional values of broilers digestive organs (%)
	Çizelge 9. Etlik piliçlerin bazı kan değerleri
	Table 9. Some blood parameters of broilers
	Çizelge 10. Etlik piliçlerin kan hücre miktarları (%)
	Table 10. Blood cells quantities of broilers  (%)
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	Materyal ve Yöntem: Bu çalışmanın hayvan materyali, Çankırı İlinde yetiştirilen Akkaraman koyunlardan oluşmaktadır. Çalışma 2018 yılı Ocak, Şubat ve Mart aylarında 4 farklı işletmede doğan toplam 208 kuzu üzerinde gerçekleştirilmiştir. Çalışmada Akkar...
	Bulgular: Çalışmada doğum, 3, 6, 12 ve 18 aylık dönemlerde ortalama canlı ağırlıklar sırasıyla 3.87 kg, 31.44 kg, 41.00 kg, 42.23 kg ve 55.53 kg olarak bulunmuştur. Cinsiyetin etkisi istatistiksel olarak 6, 12 ve 18 aylık dönemlerde önemli (p<0.05) ol...
	Results: In this study, average of weight at birth, 3, 6 12 and 18 months were found 3.87 kg, 31.44 kg, 41.00 kg, 42.23 and 55.53 kg respectively. The gender effect was found statistically significant (p<0.05) on live weight at 6, 12 and 18 months of ...
	Conclusion: It was concluded that although there were differences between farms in Akkaraman sheep in the period up to the age of 1, live weight reached the desired levels in all farms in the 18- month period.
	Bu çalışmanın hayvan materyali, TAGEM tarafından yürütülen "Halk Elinde Hayvan Islahı Projesi" kapsa-mında Çankırı İli’nde yetiştirilen Akkaraman ırkı koyunlarından oluşmaktadır. Çalışma 2018 yılı Ocak, Şubat ve Mart aylarında 4 farklı işletmede doğan...
	Çalışma kapsamında verileri alınan işletmelerde kuzular doğumdan itibaren ilk 15 gün analarının yanında tutulmuş ve serbest bir şekilde analarını emmelerine izin verilmiştir. 15. günden itibaren yem yemeye (saman, kuru yonca ve hazır kuzu başlangıç ye...
	İşletmelerde koyunlar genellikle kış aylarında ağılda tutulmuş olup, Mart ayından Kasım ayına kadar merada yetiştirilmişlerdir. Koç katımı Ağustos-Eylül aylarında gerçekleşmiş olup, bu dönemde sadece koçlara ek yemleme yapılmıştır. Mera döneminde koyu...
	Table 1. The least square mean (LSM) values of live weight in Akkaraman sheeps at birth, 3 and 6 months periods
	Aynı sütunda farklı harflerle ifade edilen ortalamalar arasındaki farklar önemlidir (P<0.05).
	Table 2. The least square mean (LSM) values of live weight in Akkaraman sheeps at 12 and 18 months periods
	Aynı sütunda farklı harflerle ifade edilen ortalamalar arasındaki farklar önemlidir (P<0.05).
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	Ariza JM, Relun A, Bareille N, Oberle K, Guatteo R. 2017. Effectiveness of collective treatments in the prevention and treatment of bovine digital dermatitis lesions: a systematic review. Journal of Dairy Science 100(9):7401–7418.
	Becker J, Steiner A, Kohler S, Koller-Bahler A,Wuthrich M, Reist M. 2014. Lameness and foot lesions in Swiss dairy cows: I. Prevalence. Schweizer Archiv Fur Tierheilkunde 156(2):71–78.
	Bell NJ, Bell MJ, Knowles TG, Whay HR, Main DJ, Webster AJF. 2009. The development, implementation and testing of a lameness control programme based on HACCP principles and designed for heifers on dairy farms. The Veterinary Journal 180(2):178–188.
	Bicalho RC, Machado VS, Caixeta LS. 2009. Lameness in dairy cattle: A debilitating disease or a disease of debilitated cattle? A cross-sectional study of lameness prevalence and thickness of the digital cushion. Journal of Dairy Science 92(7):3175–3184.
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