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The aim of this study was to determine some reproductive and growth characteristics and was to 

analyses some environmental factors the growth and survival performance of lambs between 2017 

and 2020 reared within the framework of the National Small Ruminant Project in Altunhisar district 

of Nigde. The data of the study were collected from 24000 heads ewes and 24869 male and female 

lambs raised in 25 different farms. The average of infertility, fertility, fecundity, litter size, single 

and twining rates of Akkaraman ewes were found to be 7.90, 92.10, 1.04, 1.13, 87.49 and 12.51%, 

respectively. The effects of year of birth, type of birth, age of dam and gender on birth, 60th day 

and 120th day live weights of Akkaraman lambs were found to be statistically significant (P<0.001). 

It was also determined that the effect of type of lambing, gender, year of birth and dams age on the 

survival of lambs at 60th and 120th days was significant (P<0.01). The average survival rate of 

lambs at 60th and 120th day was 96.2 and 95.3.%, respectively. As a result, it was concluded that 

while the reproductive characteristics of Akkaraman ewes were in accordance with the literature 

reports, the effects of the environmental factors on the live weights and survival of lambs were 

significant and these factors were partially affected by slower growth.  
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Introduction 

Research results shows that 42% of daily protein (about 

0.5 grams per 1 kg of body weight) should come from 

foods of animal origin for a healthy and balanced diet 

(Demirulus & Aydın, 1995; Saygın & Demirtaş, 2018; 

Fidan, 2021; Aksoy et al., 2023a). While it is the world 

average is 40%, the EU countries 58% and the USA 64%, 

the figure in Turkey is only 34%. Red meat is one of the 

sources of animal protein such as, milk, cheese, yoghurt, 

eggs, fish and honey. While the average annual red meat 

consumption amount in developed countries is 39 kg/year, 

the world average is 22 kg/year. This amount varies 

between 49.8 and 51.2 kg/year in Argentina, the USA, and 

Australia, where meat supply is high. However, the annual 

red meat consumption in Türkiye is only 14.5 kg/year 

(Tatlıyer Tuna et al., 2022; Anonymous, 2023a). It is 

reported that daily high animal protein intake and annual 

red meat consumption per capita are critical parameters in 

comparing the development levels of countries. (Akçay & 

Vatansever, 2013; Anonymous, 2023a). 

Cattle, sheep, goats and partly buffalo are the source of 

red meat in Türkiye. Among these species, cattle have the 

highest rate (about 72%) in red meat production. The 

remaining part of the supply is derived from the rearing of 

small ruminant animals such as sheep and goats.  Due to 

the high production costs–especially feed prices–in 

intensive cattle breeding in Türkiye, retail meat sales prices 

have been increased erratically (Aydın & Keskin, 2018).  

On the other hand, the demand for red meat in Türkiye is 

increasing day by day due to changes in the socio-

economic structure, cultural developments and rapid 

population growth. (Özmen et al., 2015). For this reason, 

Türkiye has been experiencing significant problems in red 

meat production in the domestic market for years. (Lorcu 

& Bolat, 2012; Yağcı et al., 2018). 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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According to the 2023 data from the Turkish Statistical 

Institute, the number of sheep in Türkiye is 42,060,470 

heads, the number of goats is 10,302,904 heads, the 

number of cattle is 16,421,256 heads, and the number of 

buffaloes is 161,749 heads. Among these four types of red 

meat sources, the carcass weight of cattle (287 kg) and 

buffalo (219 kg) is higher than the other two species 

(TurkStat, 2024). Therefore, considering the high carcass 

weight, buffalo can be an alternative red meat source to 

beef in red meat production (Ulutaş et al., 2021). However, 

considering the number and contribution of sheep to red 

meat production in Türkiye (about 23%), one can say that 

sheep are of paramount importance in closing the red meat 

deficit (Aydın & Keskin, 2018). Besides, red meat 

production costs are low even in extensive conditions due 

to the ease of sheep breeding, the low investment capital, 

the usability of unsuitable and fallow areas, and the 

effective use of pastures with low forage quality. For these 

reasons, sheep farming is becoming more attractive in our 

country compared to other red meat production branches 

(Boğa & Seçer, 2015; Semerci & Çelik, 2016; Aydın & 

Keskin, 2018; Karadaş, 2018; Koyuncu & Aygün, 2018; 

Bakır & Mikail, 2019, Özsayın & Everest, 2019; Çiçek et 

al., 2022; TurkStat, 2024). Therefore, considering the 

advantages of sheep breeding compared to other red meat 

production branches and its contribution to solving the red 

meat problem in Türkiye, it is necessary to increase the 

reproductive efficiency of native sheep, which constitute 

the majority of the sheep population (approximately 91-

92%), and to improve the growth traits of lambs.  

Fat-tailed breeds account for around 90% of the 

domestic sheep population in Türkiye. (Yağcı et al., 2018). 

Among these fatty sheep breeds, the Akkaraman sheep, 

which is the subject of the research, constitutes nearly half 

of the local breeds bred in Türkiye (Yağcı et al., 2018; 

Şirin, 2023a, Sakar, 2024). Almost all of the sheep 

population in Niğde province is composed of Akkaraman 

sheep (Ceyhan et al., 2019; Noyan & Ceyhan, 2021).   

The National Small Ruminant Breeding Projects under 

Breeder Condition started as 11 projects in 10 provinces in 

2005. Afterwards, their number increased and spread 

throughout the country. These projects are carried out as 

five-year projects. With these projects, it is aimed to 

improve the reproductive and growth characteristics of 

indigenous sheep breeds.  

It is reported that many factors such as gender, birth 

type, dam’s age and year of birth affect the fertility of ewes 

and the growth characteristics of lambs (Aksoy et al. 

2023a). The aim of this study was to determine some 

reproductive and growth characteristics and was to 

analyses some environmental factors the growth and 

survival performance of lambs between 2017 and 2020 

reared within the framework of the National Small 

Ruminant Project in Altunhisar district of Nigde. 

 

Materials and Methods 

 

Location of Study 
As seen in Figure 1, the Altunhisar district of Niğde, 

where the research was conducted, is located in the Central 

Anatolia Region, in the South of Aksaray, the East of 

Konya, the Southwest of Çiftlik (Niğde), the North of Bor 

(Niğde) and the Northwest of the Niğde (Şahingöz, 2007; 

Anonymous, 2023b). The district, which is approximately 

38 km away from the center of Niğde, is located between 

37° 59’ 52.7496’’ northern latitudes and 34° 22’ 16.3776’ 

eastern longitudes, and its altitude is 1117 m above sea 

level (Şahingöz, 2007; Anonymous, 2023c). In this Central 

Anatolian district, where the hot steppe climate prevails, 

the average annual precipitation is 343.8 mm, and the 

average temperature is approximately 11.5°C (Şahingöz, 

2007). 

 

 
Figure 1. Location of Altunhisar district of Niğde 

province (Anonymous, 2023d) 

 

 

Animal Material 
The animal material of the study consisted of 24,000 

heads Akkaraman ewes, and 24,869 heads. Akkaraman 

male and female lambs of different mother ages between 

2017 and 2020, which were raised in 25 different farms. 

 

Animal Management  

In the research, different farms within the project 

applied different feeding methods in flocks. During this 

research, flocks were commonly fed on pasture between 

April and December. In barn feedings between January and 

April–although the type and amount of roughage and 

concentrate feed used for sheep varied depending on the 

enterprise–generally wheat, barley, and alfalfa straw (300-

1000 g/d) and barley, wheat, and concentrate feed (300-500 

g/d) were used. Before introducing the rams into the flocks, 

the sheep took no additional feed. Rams’ introduction took 

place between 1 August and 15 September, by the free 

method, one ram per 20-30 sheep, for three rut periods of 

the sheep.  

 

Data Collecting 

In this project, the ear tags of the sheep and birth 

registration books were distributed to the breeders 20 days 

before births. The birth registration books recorded by the 

breeders including the earring tag numbers of the lambs 

and dams, lamb genders, birth types, dams’ age at birth, 

lamb birth dates, and weights. The breeders measured the 

lamb birth records with a digital scala (with 0.05 kg 

sensitivity) after the lambs took the colostrum. Then, this 

project’s technical staff collected these records from the 

enterprises every week and entered them into the Excel 

program.  

 

Fertility Traits 

In this study, the fertility results of Akkaraman ewes 

were calculated according to the method of Kaymakçı & 

Sönmez (1996) (Table 1). 
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Table 1. Some fertility traits in Akkaraman ewes  

Results of mating and birth Equality 

Fecundity (n) Number of lambs born / Number of ewes exposed to the ram 

Litter size (n) Number of lambs born / Number of ewes lambing 

Single birth rate (%) Number of ewes lambing singles / Number of lambing ewes 

Twinning birth rate (%) Number of ewes lambing twin / Number of ewes lambing 

Fertility (%) Number of lambing ewes / Number of ewes exposed to the ram 

Infertilty (%) Number of infertile ewes / Number of ewes exposed to ram 

Weaning results 

Fecundity at weaning (n) Number of lambs weighted at day 120 / Number of ewes exposed to the ram 

Litter size at weaning (n) Number of lambs weighted at day 120/ Number of ewes lambing 

 

Table 2. Some fertility traits of Akkaraman ewes in different years 

Traits 
Lambing years 

Average 
2017 2018 2019 2020 

Number of ewes exposed to the ram (n) 6000 6000 6000 6000 24000 

Number of lambs born (n) 5994 6337 6289 6249 24869 

Number of single lambs born (n) 4650 4954 4929 4807 19340 

Number of twin lambs born (n) 672 692 680 721 2765 

Number of lambing ewes (n) 5322 5646 5609 5528 22105 

Number of infertile ewes (n) 678 354 391 472 1895 

Number of lambs at 120 days age 5838 6096 5763 5994 23691 

Infertilty (%) 11.30 5.90 6.52 7.87 7.90 

Fertility (%) 88.70 94.10 93.48 92.13 92.10 

Fecundity 1.00 1.06 1.05 1.04 1.04 

Litter size 1.13 1.12 1.12 1.13 1.13 

Single lambing rate (%) 87.37 87.74 87.88 86.96 87.49 

Twin lambing rate (%) 12.63 12.26 12.12 13.04 12.51 

Fecundity at weaning (120 d) 0.97 1.02 0.96 1.00 0.99 

Litter size at weaning (120 d) 1.10 1.08 1.03 1.08 1.07 

 

Growth and Survival Performances  

In this study, birth weight (BW0), live weight at 2 

months (MW2) and 4 months (MW4) and live weight gain 

between birth and two months (MWG2) and birth and four 

months (MWG4) were analyzed. Live weights at two and 

four months of age were measured by the project technical 

staff using a 100 g sensitive scale. Lamb live weights at 

different mounts were adjusted by Şirin (2023b).  

In the study, the survival rate of lambs was determined 

at the ages of two months (L60) (Formula 1) and four 

months (L120) (Formula 2). 

 

𝐿60 (%) = 100 ×  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑏 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑡  60 𝑑

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑏 𝑏𝑜𝑟𝑛
 (1) 

 

𝐿120 (%) = 100 𝑥
 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑏 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑡 120 𝑑

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑏 𝑏𝑜𝑟𝑛
 (2) 

 

Statistical Analysis 

The following mathematical models were used to 

analyse the growth performance of Akkaraman lambs. The 

first model was used for birth weight and the second model 

was used for live weights at various periods (2 and 4 

months of age). 

 

Yijklm =  µ +  ai +  bj +  ck +  dl +  eijklm  (M1) 

 

Yijklm = µ + ai + bj + ck + dl + 𝑏𝑥(Xijklm − X) + eijklm (M2) 

 

In this model; 

Yijklm= Live weight at birth, age of 2 and 4 months of m 

lambs in i. dam age, j. year of birth, k. gender and l. type 

of birth 

μ = Population means 

ai = i. effect of dam age (4 classes; 2,5≤, 2.5-5, 5-7.5, 

and 7.5≥) 

bj = j. effect of birth year (4 classes; 2017, 2018, 2019, 

and 2020) 

ck = k. effect of gender (2 classes; male and female) 

dl = l. effect of birth type (2 classes; twin and single) 

b = Partial regression coefficient between actual lamb 

live weight and age at time of weighting  

Xijkl= The age of lamb m, whose dam age: i, date of 

birth: j, gender: k and birth type: l, at the time of weighing. 

X = Target age in lambs (60 or 120 days)  

eijklm = Random error 

Chi-square method was used to analyze the survival of 

lambs at different periods. Live weights of lambs were 

analyzed by using least squares method in SPSS (2015) 

software program. 

 

Results 

 

Table 2 shows some fertility characteristics of 

Akkaraman sheep in the study. In Akkaraman sheep, over 

four-year fertility rate was 92.10%. It was determined that 

the fecundity and litter size were 1.00 and 1.13, 1.06 and 

1.12, 1.05 and 1.12, 1.04 and 1.13 in 2017, 2018, 2019, and 

2020, respectively. In this study, the highest overall 

infertility rate was detected in 2017 (11.30%). 
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The lowest BW0 of Akkaraman sheep was in 2019 

(3.91±0.01 kg) and the highest was in 2020 (4.04±0.01) 

(Table 3; P<0.001). In Akkaraman lambs, the BW0 of 

females (3.93±0.01 kg), was lower than that of male lambs 

(4.02±0.01 kg) and that of single lambs (4.45±0.01 kg) was 

higher than that of twins (3.50±0.01 kg) (P<0.001). The 

study found the highest BW0 in lambs born to mothers 

aged between 5 and 7.5 years (P<0.001).  

In the study, the MW2 difference observed between 

females and males (1.3 kg) and singletons and twins (1.4 

kg) was statistically significant (Table 3; P<0.001). When 

data was evaluated according to by years and dam age, the 

highest MW2 was detected in 2018 and in lambs born to 

mothers aged five years and older (P<0.001).  

Table 3 shows the least-squares means of Akkaraman 

lambs’ body weights on the 120th day and body weight 

gain between birth and 120 days in Akkaraman lambs in 

the study. In this research, MW4 and MWG4 generally 

increased with increasing dam age (P<0.001). The effects 

of dam age, gender, birth year, and birth type on MW4 and 

MWG4 in Akkaraman lambs were significant (P<0.001). 

In the study, the lowest MWG2 was in twin (210.7±1.01 

g/d), female (205.1±0.75 g/d) lambs in 2019 born 

(204.4±1.01 g/d) and with dams age equal to or less than 

2.5 years (202.4±1.24 g/d) (P<0.001).  

In the study, L60 and L120 were determined as 96.2 

and 95.3%, respectively (Table 4). The research 

determined that dam age, lamb birth type, and year of birth 

affected the survivability of lambs during both periods 

examined (P<0.01), while gender did not affect the 

survivability of lambs (P>0.05). 

 

 

Discussion 

 

Fertility Traits 

Reportedly, an infertility rate of 6.0% is considered 

normal in naturally mated herds (Atasoy, 2016). In the 

study, except for 2018 (5.90%), the average infertility rate 

in Akkaraman ewes was higher than the limit value 

reported by Atasoy (2016) in naturally crossed herds. The 

research found the infertility value between 2017 and 2020 

– except for 2017 – lower than the value repored by Şirin 

(2023a) in Tokat conditions. Ceyhan et al. (2019) reported 

the infertility rate in Akkaraman sheep as 9.9% (under 

Niğde conditions), and Türkmen & Çak (2021) reported it 

as 8.9%. The infertility rate determined in this study for 

Akkaraman sheep was lower than that reported by 

Türkmen & Çak (2021) and Ceyhan et al. (2019). 

For profitable sheep farming, achieving optimal 

reproduction, increasing the number of births per unit of 

time, and increasing the twinning rate are the priority goals 

(Tajaddodchelik, 2013). In the study, the twinning rate 

varied between 12.12 and 13.04. Esen & Özbey (2002) 

determined the twinning rate value in Akkaraman sheep as 

16.6%; Yakan et al. (2012) as 19.4%; Tekerli et al. (2002) 

as 33.3-37.5% between 1998 and 2001; Özmen et al. 

(2015) as 10.4; Ceyhan et al. (2019) as 20.8%; Türkmen & 

Çak (2021) as 3.75%, and Tüfekci (2023) as 21.8%. In the 

study, the twinning rate value determined in Akkaraman 

sheep was lower than that of Ceyhan et al.  (2019) obtained 

in public-raised Akkaraman sheep in Niğde & Tüfekçi 

(2023) in Yozgat, higher than the value reported by 

Türkmen & Çak (2021) in Van & Özmen et al. (2015) in 

Elazığ.  

 

 

Table 3. Least squares means and standard errors of live weights of Akkaraman lambs at different periods and daily live 

weight gain until weaning age 

Factors BW0 (kg) MW2 (kg) MWG2 (g) MW4 (kg) MWG4 (g) 

Birth years      

2017 3.95±0.010c 17.0±0.06b 217.5±1.03b 28.4±0.09b 203.6±0.75b 

2018 4.00±0.010b 17.4±0.06a 222.9±0.99a 29.7±0.09a 213.6±0.72a 

2019 3.91±0.010d 16.2±0.06c 204.4±1.00d 27.9±0.09c 200.2±0.73c 

2020 4.04±0.010a 16.9±0.06b 213.3±0.97c 28.4±0.09b 203.2±0.70b 

P 0.000 0.000 0.000 0.000 0.000 

Gender      

Male 4.02±0.007 17.5±0.05 223.9±0.75 29.9±0.07 215.5±0.55 

Female 3.93±0.007 16.2±0.05 205.1±0.75 27.3±0.07 194.8±0.55 

P 0.000 0.000 0.000 0.000 0.000 

Birth types  

Singleton 4.45±0.010 17.6±0.03 218.4±0.56 29.6±0.05 209.5±0.41 

Twin  3.50±0.005 16.2±0.06 210.7±1.01 27.6±0.09 200.8±0.73 

P 0.000 0.000 0.000 0.000 0.000 

Dam’s ages  

2.5≤ 3.79±0.012d 15.9±0.08c 202.4±1.24c 27.4±0.07c 196.7±0.90c 

2.5-5 4.06±0.010b 16.9±0.06b 213.2±1.01b 28.8±0.08b 205.8±0.74b 

≥5-7.5 4.10±0.012a 17.3±0.07a 220.0±1.40a 29.5±0.10a 211.9±0.88a 

7.5≥  3.96±0.007c 17.3±0.04a 222.5±0.74a 28.7±0.06b 206.3±0.54b 

P 0.000 0.000 0.000 0.000 0.000 

Average 3.98±0.006 16.9±0.04 214.5±0.58 28.6±0.05 205.2±0.44 
BW0: Birth weight; MW2: Live weight at 60 days; MWG2: Daily live weight gain at 60 days; MW4: Live weight at 120 days; DWG4: Daily live 

weight gain at 120 days; a, b, c, d: The differences observed between means shared with same letters as superscript in the same column are insignificant 
at P<0.05 
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Table 4. Survival rates of Akkaraman lambs at age of two and four months 

Traits Number of lambs born (n) 
Number of lambs alive (n) Survival rate (%) 

2 months 4 months L60 L120 

Birth year χ² value 155.40*** 262.05*** 

2017 5994 5842 5838 97.5a 97.4a 

2018 6337 6158 6096 97.2ab 96.2b 

2019 6289 5891 5763 93.7c 91.6c 

2020 6249 6035 5994 96.6b 95.9b 

Gender χ² value 0.05NS 2.02NS 

Male 12333 11864 11725 96.2 95.1 

Female 12536 12052 11966 96.1 95.5 

Birth type χ² value 9.17** 6.35** 

Singleton 19340 18637 18459 96.4 95.4 

Twin 5529 5279 5232 95.5 94.6 

Dam’s age (years) χ² value 30.99*** 26.79*** 

2.5≤ 3894 3703 3670 95.1b 94.3b 

2.5-5 5696 5439 5375 95.5b 94.4b 

≥5-7.5 3891 3758 3712 96.6a 95.4ab 

7.5≥ 11388 11016 10914 96.7a 95.8a 

Average 24869 23916 23691 96.2 95.3 
L60: Survival rate of lambs at 2 months; L120: Survival rate of lambs at 4 months; NS: insignificant; **: P<0.01; ***:P<0.001; a, b, c: The differences 

observed between means shared with same letters as superscript in the same column are insignificant at P<0.05 

 

 

Another factor affecting profitability of sheep breeding 

is the litter size and the number of lambs weaned per ewe 

(Barreto et al., 2021). In the research, both of these 

reproductive traits were determined as 1.13 and 1.07, 

respectively. In the same genotype, these two values were 

reported by Aksoy et al. (2023a) as 1.13 and 1.05, and 

Aksoy et al. (2023b) as 1.06 and 0.95 in Niğde. 

Furthermore, Ceyhan et al. (2019) revealed the number of 

lambs per delivering Akkaraman ewe in the same province 

as 1.12. The number of lambs per delivering Akkaraman 

ewe determined by the current study was consistent with 

those of Ceyhan et al. (2019) and Aksoy et al. (2023a) in 

Niğde but higher than the value reported by Aksoy et al. 

(2023b). Yıldız & Denk (2006) determined the number of 

lambs born per laboring Akkaraman ewes in their studies 

conducted under breeder and controlled conditions as 1-

1.02, Esen & Özbey (2002) as 1.16, Türkmen & Çak 

(2021) as 1.03, Güngör & Ünal (2020) as 1.27, and Ünal 

(2002) as 1.12. This research found the number of lambs 

Akkaraman ewe was higher than the value reported by 

Yıldız & Denk (2006) and Türkmen & Çak (2021), 

consistent with the value reported by Ünal (2002) and 

lower than the value reported by Güngör & Ünal (2020).  

The differences observed between the results of this 

study and past studies in terms of reproductive traits in 

Akkaraman ewes can be explained by the sheep’s genetic 

capacity, herds’ regeneration level, feeding conditions of 

ewes, regional and climatic conditions, and production 

system and year. 

 

Growth Traits of Lambs 

Some studies highlighted that BW0, a partial 

determinant of prenatal growth in lambs, also affects live 

weight and live-weight gains in various periods after 

weaning (Boran & Torun, 2018; Assan, 2020). In the 

current study, the BW0s determined in male (4.02 kg) and 

female (3.93 kg) lambs were lower than the value reported 

by Ceyhan et al. (2019), Noyan & Ceyhan (2021), Aksoy 

et al. (2023a) and Aksoy et al. (2023b); the BW0 

determined in singleton lambs (4.45 kg) was similar to the 

value reported by Ceyhan et al. (2019) and the BW0 

determined in twin lambs (3.50 kg) was higher than the 

value reported by Noyan & Ceyhan (2021) and Aksoy et 

al. (2023b). When evaluated in general, the BW0 value 

(3.98 kg) obtained in this study on Akkaraman lambs was 

lower than the three previous studies conducted in Niğde 

(Ceyhan et al., 2019; Aksoy et al., 2023a; Aksoy et al., 

2023b) and partially compatible with Noyan & Ceyhan’s 

study (2021).  

Under farm conditions, in Tokat, Şirin (2023a) reported 

the BW0 of Akkaraman lambs (LSM = 4.14 kg) as 4.10 

and 3.38 kg in males and females, respectively, and 4.21 

and 3.60 kg in singletons and twins, respectively. In this 

study, the BW0 values determined for Akkaraman female 

and singleton lambs were higher than the report of Şirin 

(2023a), while the values determined for male and twin 

lambs were partially lower. In studies examining the 

growth characteristics of Akkaraman lambs, the BW0 

value varies between 3.57 and 4.87 kg (Özbey & Akcan, 

2000; Mundan, 2003; Kucuk & Eyduran, 2009; Yakan et 

al., 2012; Özmen et al., 2015; Behrem; 2021; Sakar & 

Ünal, 2021, Tüfekçi, 2023; Sakar, 2024). In general, the 

evaluation of the results of scientific research on growth 

traits of Akkaraman sheep in the last 24 years showed that 

the BW0 value obtained in this research was generally 

lower than most literature studies.  

In their previous research in Niğde, Aksoy et al. 

(2023a) (LSM=18.43 kg) and Aksoy et al. (2023b) 

(LSM=18.58 kg) reported that the MW2 of Akkaraman 

lambs were 19.02 and 18.72 kg in males; 17.90 and 18.45 

kg in females; 18.71 and 18.74 kg in singletons, and 17.55 

and 17.34 kg in twins, respectively. In their study 

conducted on Akkaraman lambs, Özmen et al. (2015) 

reported the MW2 as 17.90 and 16.65 kg in male and 

female lambs, respectively, and 17.65 and 15.74 kg in 

singleton and twin lambs (LSM = 17.27 kg). Aktaş & 

Doğan (2014) in Konya, Türkmen & Çak (2021) in Van, & 

Tüfekçi (2023) in Yozgat documented Akkaraman lambs’ 



Duman et al. / Turkish Journal of Agriculture - Food Science and Technology, 12(6): 1072-1079, 2024 

1077 

 

MW2 as 16.50, 14.44, and 15.54 kg, respectively. The 

current research determined the MW2 of the Akkaraman 

lambs as 17.5 kg in males, 16.2 kg in females, 17.6 kg in 

singletons, and 16.2 kg in twins, lower than the two studies 

conducted in Niğde in previous years (Aksoy et al., 2023a; 

Aksoy et al., 2023b). In this study, the overall MW2 of 

Akkaraman lambs was lower than the values reported by 

Aksoy et al. (2023a), Aksoy et al. (2023b), and Özmen et 

al. (2015) and higher than the reports of Aktaş & Doğan 

(2014), Türkmen & Çak (2021), and Tüfekçi (2023).  

In the study, MWG2 value in lambs increased with 

increasing sheep age. In their research, Sakar & Erişek 

(2019) determined the MWG2 value for Akkaraman lambs 

as 296 g/d for females and singletons and 295 g/d for twins 

and males. The MWG2 value (LSM=214.5 g/d) 

determined for Akkaraman lambs in the study was lower 

than the value reported by Sakar & Erişek (2019) 

(LSM=297 g/d) in the Çankırı province 

The current research found the MW4 of Akkaraman 

lambs (LSM=28.6 kg) as 29.9 kg in males, 27.3 kg in 

females, 29.6 kg in singletons, and 27.6 kg in twins. While 

the MW4 of the current research were lower than the values 

announced by Aktaş & Doğan (2014) (LSM =31.9) and 

Aktaş et al. (2014) (LSM = 31.7 kg) in Konya, by Tüfekçi 

(2023) (LSM=31.08 kg) in Yozgat, by Özmen et al. (2015) 

(LSM=30.76 kg) in Elazığ, Aksoy et al. (2023a) (LSM= 

32.62 kg) and Aksoy et al. (2023b) (LSM=31.31 kg) in 

Niğde, same value were higher than the value reported by 

Kucuk & Eyduran (2009).   

The study found MWG4 as 215.5 g/d in males, 194.8 

g/d in females, 209.5 g/d in singletons, and 200.8 g/d in 

twins (LSM = 205.2 g/d). The MWG4 values determined 

in this study were lower than the studies by Aksoy et al. 

(2023a) and Aksoy et al. (2023b) in Niğde for males (275 

and 249 g/d, respectively), females (255 and 243 g/d, 

respectively), singletons (268 and 246 g/d, respectively), 

and twins (253 and 242 g/d, respectively). In studies 

examining the growth characteristics of Akkaraman sheep, 

while Aktaş et al. (2014) determined MWG4 as 231 g/d 

under Konya conditions, Sakar & Erişek (2019) calculated 

it as 255.7 g/d under Çankırı conditions. In Niğde, Ceyhan 

et al. (2019) and Noyan & Ceyhan (2021) determined the 

daily live weight gain of 90-day-old Akkaraman lambs as 

208 g/d and 222 g/d, respectively. In their studies on 

Akkaraman sheep, Şirin (2023a) and Türkmen & Çak 

(2021) reported the daily live weight gain at 90 days as 

239.3 g/d and 171.1 g/d, respectively.  

Overall, the growth traits of Akkaraman lambs were 

different from the previous studies conducted for the same 

breed. These differences can be explained with differences 

in regional, care, nutrition, and herd breeding levels. 

 

Survival Rate of Lambs 

Lamb deaths are one of the crucial problems in sheep 

farming. Sustainable production in sheep breeding largely 

depends on the successful breeding of sheep and the 

survival of the offspring until weaning age (Ceyhan & 

Kozaklı, 2023). In the study, the L60 value of Akkaraman 

lambs was higher in males than in females, while the L120 

value in females was higher than in males. Similar to the 

research findings, Aksoy et al. (2023a) and Aksoy et al. 

(2023b) reported that the L120 of Akkaraman lambs was 

higher in females than males. The current study revealed 

no impact of gender variables on L60 and L120. Unlike this 

research finding, Aksoy et al. (2023b) reported that the 

gender variable had differentiated L120. In a study 

conducted in Niğde, Aksoy et al. (2023a) and Aksoy et al. 

(2023b) reported the L120 value in Akkaraman lambs as 

93.2 and 90.7% in males, 93.9 and 92.9% in females, 93.7 

and 92.0% in singletons, and 93.1 and 90.7 in twins, 

respectively. In the current study, L120 determined for 

Akkaraman lambs (95.6%) was higher than the value 

reported by Aksoy et al. (2023a) (93.6%) and Aksoy et al. 

(2023b) (91.8%). The L120 value determined for 

Akkaraman lambs in this study was higher than the values 

announced by Aktaş et al. (2014) (91.4%), Aktaş & Doğan 

(2014) (88.8%), Özmen et al. (2015) (90.6%) and lower 

than the value documented by Mumdan (2003) (100%). 

 

Conclusion 

 

When evaluated the four years, the best reproductive 

characteristics of Akkaraman ewes were observed in 2018. 

The infertility rate value determined in the study is within 

the limit values reported for ewes. the twining rate of 

Akkaraman ewes varied between 12.12% and 13.04 

between 2017 and 2020.  The twinning rate was similar to 

the average value reported for Akkaraman sheep. In this 

study, there has been no difference (1.12-1.13) in litter size 

over the years (in 2017, 2018, 2019, and 2020). The litter 

size in Akkaraman ewes was partially lower than the 

previous studies conducted with this sheep breed. 

However, considering the literature reports on Akkaraman 

sheep and the potential of this sheep breed, the twinning 

rate and litter size in flocks can be increased by improving 

the feeding conditions during the mating period and by 

selection over the years.  

The highest L60 and L120 were in 2017 and the lowest 

were in 2019. The effect of other environmental factors 

considered in the research, except gender, on L60 and L120 

was found to be significant. L120 in Akkaraman lambs was 

generally higher than in research conducted with the same 

breed in Turkiye. This situation might be due to the project 

member breeders’ sensitivity regarding the care and 

nutrition of the lambs.  

The highest BW0 was determined in 2020. When 

MW2, MW4, MWG2 and MWG4 were evaluated, 

Akkaraman lambs showed better growth traits in 2018 

compared to other years. It was found that the effect of 

birth type, year, gender, and age of ewes on growth 

characteristics of lambs were statistically significant  

The growth traits of Akkaraman lambs examined in the 

research were slightly lower than the previous studies in 

Niğde and in other cities of Türkiye. In the research, the 

growth characteristics of Akkaraman lambs have increased 

over the years, but the enhancement is irregular. Therefore, 

if the breeders improve the care and feeding conditions of 

ewes and lambs in the prenatal and postnatal periods, 

regular increases in growth characteristics of lambs can be 

achieved over the years. Thus, by increasing the genetic 

potential of the flocks, there will be a significant increase 

in the income of the breeders in the next five years. 
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