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A B S T R A C T  
This study was conducted on Ramlıç sheep raised on a private farm to determine the fertility traits, milk yield, post-

shearing body weight, several body measurements, and fleece characteristics of ewes, as well as the growth and 

survival rates of lambs. The study animals consisted of 286 Ramlıç ewes and 298 lambs born to those ewes. Mean 

values for fertility traits were: 87.1% for single birth rate, 12.9% for twin birth rate, 1.1 lambs for litter size, and 104.2% 

for lamb production. The milk yields during lactation of Ramlıç ewes aged 2, 3, and 4 years were 57.04, 57.44, and 

63.40 kg, respectively; the corresponding lactation periods were 175.88, 177.64, and 178.62 days. The highest 

lactation milk yield and the longest lactation period were observed in the 4-year-old group, but the differences 

between groups were not significant (P>0.05). The average body weight, withers height, rump height, chest depth, 

body length, and chest circumference of Ramlıç ewes were 54.19 kg, 70.90 cm, 70.45 cm, 31.89 cm, 67.94 cm, and 

95.72 cm, respectively. The effect of age was significant (P<0.001) for all traits investigated. Therefore, the Ramlıç 

breed could provide an important resource for breeders, depending on the observed levels of yield characteristics.  
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Introduction  

The world population is steadily increasing, heightening 

concerns about human food security (1). Livestock 

products play an important role in providing people with 

healthy, balanced nutrition by meeting their basic 

biological needs, supporting economic and social 

development, and improving their welfare (20, 26). 

Animal-origin food sources are valuable for nutrition 

because of their high protein content (14). Sheep breeding 

is an important source of income for all countries and 

influences their national economies in various ways. This 

is due to climate, geography, and production methods (3). 

Nearly 3% of the world's sheep were bred in Türkiye (15). 

Türkiye ranks high in the number of animals but not in 

yield per animal. In 2019, sheep accounted for 22% of 

total red meat production and approximately 5% of annual 

milk production. Among the sheep, 9.7% were Merino or 

Merino crossbreeds, and 90.3% were native breeds in 

Türkiye (29). 

The majority of sheep in Türkiye are native breeds 

with low combined yields and are reared under extensive 

or semi-intensive production systems. These breeds, 

which have adapted to the region's conditions, are 

successfully farmed. However, yield per animal should be 

increased in sheep breeding (3). Increasing animal yield 

can be achieved only by improving genotypes and 

environmental factors. Improvements in environmental 

factors are not permanent. Therefore, genotypes with 

higher yields should be bred under existing conditions 

rather than under improved environmental conditions in 

animal breeding (2). Various cross-breeding studies have 

been conducted between native breeds in Türkiye and 

breeds imported from abroad to develop high-yielding 

genotypes for sheep breeding. As a result of these studies, 
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several native high-yield breeds and hybrid genotypes 

were developed, such as Bafra, Karacabey Merino, 

Central Anatolian Merino, Ramlıç, Acıpayam, Malya, and 

Türkgeldi (18, 19, 30, 31, 32, 33). 

The Ramlıç breed was developed at Eskişehir-

Çifteler Stud Farm as a result of crossbreeding between 

the Dağlıç breed and the Rambouillet, a U.S.-origin sheep 

breed that was brought from the Karacabey Stud Farm to 

the Çifteler Veterinary and Animal Science Research 

Institute in 1969. The purpose of these studies was to 

improve the meat yield, fleece yield, and fleece quality in 

the Dağlıç breed. Ramlıç sheep have a genetic 

composition of 30–35% Dağlıç and 65–70% Rambouillet 

(33). Ramlıç sheep are bred in some regions of Türkiye, 

including Central and Western Anatolia (6). 

The aim of this study was to examine the fertility 

traits, milk yield, post-shearing body weights, selected 

body measurements, and fleece characteristics of Ramlıç 

sheep and to assess the growth and survival rates of their 

lambs under breeder-managed (semi-intensive) conditions. 

 

Materials and Methods 

Animal Materials: The study included 286 Ramlıç sheep 

and 298 lambs born to these sheep at the enterprise. The 

animal material used in this study was obtained from the 

National Small Ruminant Improvement Program, 

conducted by the General Directorate of Agricultural 

Research and Policies of the Ministry of Agriculture and 

Forestry of Türkiye. All sheep on the private farm were 

identified using ear tags. The ages of the sheep were taken 

from their records. 

 

Care and Feeding: Taking pasture and climatic 

conditions into account, the sheep were cared for and fed 

according to the enterprise's routine program. The sheep 

were bred by hand. The rams were 2, 3, and 4 years old 

and were kept at a ratio of one ram to 25 ewes. The sheep 

were fed in a pen during the lambing season (from 15 

January to 15 February 2018). Turkey is located between 

the temperate and subtropical zones. Sivrihisar is located 

in the Central Anatolia Region. In Central Anatolia, 

grasses in pastures begin to grow in spring and reach a 

length suitable for sheep grazing. During this period, 

sheep begin to go out to pasture with their lambs. 

Sivrihisar, located at 793 meters above sea level, has a 

mean annual temperature of 13.7°C and an average annual 

rainfall of approximately 67 millimeters.  

When the sheep were not allowed to graze, they were 

fed three times daily with concentrate feed (18% CP, 2700 

kcal/kg) and roughage (alfalfa hay, vetch hay, and barley 

stubble). At the beginning of the pasture period, they were 

fed twice daily. During the period, the sheep were fed only 

roughage, consisting of alfalfa hay, vetch hay, and barley 

stubble. After the lambs were weaned, the sheep were fed 

entirely on pasture. The lambs were kept in a lambing pen 

with their mother for the first week after birth. The lambs 

were suckled twice daily until they were allowed to go to 

pasture with their mothers. After the second week, the 

lambs were fed with starter feed. When the lambs were on 

pasture with their mothers, they were suckled once daily; 

when they returned to the pen, they were fed concentrate 

(16% CP, 2500 kcal/kg). The lambs were weaned in June 

at approximately 120 days of age. 

 

Fertility Traits, Survival Rate and Body Weight of the 

Lambs: Fertility traits in sheep (birth rate, single birth rate, 

twin birth rate, lambing yield, litter size, ratio of lambs 

weaned, and ratio of infertile lambs) were calculated (3). 

The survival of the lambs was examined at 30, 60, 90, and 

120 days of age (up to four months). The survival rate was 

calculated by dividing the number of lambs living in each 

period by the total number of lambs born alive. At birth, 

lambs were assigned identification numbers using ear 

tags, and the following information was recorded: birth 

weight, date of birth, type of birth, sex, and dam age. To 

determine growth characteristics, lambs were weighed 

monthly until weaning. The body weights on days 75, 90, 

and 120 were calculated by interpolation. The lambs were 

weighed using Konel functional scales with 10-g and 100-

g precision.  

 

Lactation Milk Yield and Lactation Period: Milk controls 

were carried out on ewes randomly selected from the three 

age groups (17 two-year-old, 14 three-year-old, and 13 

four-year-old ewes). The milk controls began when the 

first-born lamb reached 25 days of age and were carried 

out every 30 days until the ewes' milk yield decreased to 

50 g on a control day. 

The lambs were separated from their mothers at 

weaning (6:00 p.m.) on the day before the control day, and 

the ewes were hand-milked once between 6:00 and 7:00 

p.m. on the following day. The milk was weighed using a 

scale with a precision of 5 g. Lactation milk yield was 

calculated using the Trapeze II (Fleischmann) method 

(21). In the Trapeze II method, lactation milk yield (LMY) 

is calculated using the following formula.  

LMY =[(k1 A)+ ((k1+ k2) / 2) a1+ ……+ ((kn – 1+ kn) / 2) 

an+ (kn C)] 

LMY; lactation milk yield, k; daily milk yields at the 

beginning and end of the control period (k1, k2, k3,… .kn), 

a; control interval (days) (a1, a2, a3,… .an), n; number of 

controls, A; the days between the birth and the first control 

date, C; the days between the last control day and the first 

day of the dry period. 

 

Body Measurements and Body Weight After Shearing: 

The sheep were weighed, and their heights at the withers 

and at the rump, chest depth, chest circumference, and 
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body length were measured. Their withers-rump height, 

chest depth, and body length were measured with a 

measuring stick; chest circumference was measured with 

a measuring tape; and body weight was measured with an 

electronic scale with a precision of 100 g. 

 

Fleece Characteristics: The sheep were sheared in May 

2018. 15 sheep were randomly selected from each age 

group, and 100-g fleece samples were taken from their 

last-rib area. The fleece characteristics (fiber diameter, 

fiber length, clean fleece percentage, fiber elasticity, and 

breaking strength) were examined at the Fleece and 

Mohair Laboratory at the International Center for 

Livestock Research and Training. Fiber diameter was 

measured using the USTER OFDA 100 (Instrument for 

Measuring Wool Diameter; OFDA, Optical-based Fiber 

Diameter Analyzer), fiber length was measured using the 

USTER FL 100, and breaking strength and fiber elasticity 

were measured using the Single Fiber Tensile Tester 

FAFEGRAPH HR+ME (5, 25). 

 

Statistical Analysis: Descriptive statistics were calculated 

for the data obtained. One-way analysis of variance 

(ANOVA) was used to examine lactation milk yield, 

lactation period, body weight after shearing, selected body 

measurements, and various fleece characteristics. The 

GLM was used to analyze lamb body weights at birth and 

on days 75, 90, and 120 using the following statistical 

model.  

Yijkl = μ + MAi + Bj + Gk + eijkl  

Yijkl; observation value, μ; expected mean value, MAi; 

effect of the mother age (i = at the age of 2, 3, and 4), Bj; 

effect of the birth type (j = single, twin), Gk; effect of the 

gender (k = male, female), eijkl; random error. 

Tukey’s test was used for post hoc analysis of 

variables that showed significant differences. A chi-square 

test was used to analyze lamb survival rates in relation to 

the examined factors. Statistical significance was set at P 

< 0.05 for all analyses. Data were analyzed using SPSS 

14.01 (27). 

 

Results 

The single-birth rate was 87.1%, the twin-birth rate was 

12.9%, and the overall birth rate was 92.3%. The litter size 

was 1.1, and the lambing yield was 104.2% (Table 1). The 

mean body weights were 4.36 kg, 20.01 kg, 22.47 kg, and 

27.72 kg at birth and 75, 90, and 120 days, respectively 

(Table 2). The survival rates of the Ramlıç lambs at 30, 

60, 90, and 120 days are presented in Table 3. As a result 

of the chi-square test, the effects of dam age, gender, and 

birth type were not statistically significant (P>0.05; Table 

3). Survival rates on day 30 were 96.00% for males, 

99.32% for females, 97.83% for singletons, and 97.06% 

for twins; on day 120, they were 90.67% for males, 

95.95% for females, 93.48% for singletons, and 92.65% 

for twins (Table 3).  

 

 

Table 1. Fertility traits in the Ramlıç sheep  

Fertility traits Values 

Number of ewes inseminated 286 

Number of ewes giving birth 264 

Number of ewes giving birth to a single lamb 230 

Number of ewes giving birth to twin lambs 34 

Number of infertile ewes 22 

Birth rate (%) 92.3 

Single birth rate (%) 87.1 

Twin birth rate (%) 12.9 

Lambing yield (%) 104.2 

Litter size 1.1 

Rate of infertile ewes (%) 7.7 
 

 

 

Table 2. Effect of dam age, sex and birth type on body weight in the Ramlıç lambs (X±Sx) 

Factors n Birth weight n 75th day n 90th day n 120th day 

Dam Age   **   **   **   - 

2 128 4.164±0.067a 123 19.281±0.275a 122 21.672±0.297a 119 26.922±0.421 

3 85 4.418±0.080b 80 20.333±0.331b 79 22.826±0.358b 79 28.360±0.502 

4 85 4.491±0.080b 81 20.420±0.328b 80 22.919±0.357b 80 27.871±0.501 

Sex   *   ***   ***   ** 

Male  150 4.456±0.062 140 20.669±0.258  138 23.216±0.280  136 28.612±0.396  

Female  148 4.259±0.064 144 19.355±0.263  143 21.729±0.284  142 26.824±0.399  

Birth type   ***   ***   ***   *** 

Single  230 4.851±0.047  219 21.341±0.192  217 24.141±0.208  215 29.814±0.292  

Twin  68 3.864±0.085 65 18.683±0.349  64 20.804±0.378  63 25.622±0.534 

Overall  298 4.358±0.049  284 20.012±0.200 281 22.473±0.217 278 27.718±0.306 

a, b: The difference between the means with different letters in the same column is significant (P<0.05). -: P>0.05, **: P<0.01, ***P<0.001 
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Table 3. Survival rates in the Ramlıç lambs 

Factors Lambs born alive 30th day 60th day 90th day 120th day P 

Dam Age n n % n % n % n %  
 

 

- 

 

 

 

 

- 

 

 

 

 

- 

2 128 125 97.66 123 96.09 122 95.31 119 92.97 

3 85 82 96.47 80 94.12 79 92.94 79 92.94 

4 85 84 98.82 83 97.65 80 94.12 80 94.12 

Sex          

Male  148 147 99.32 145 97.97 143 96.62 142 95.95 

Female  150 144 96.00 141 94.00 138 92.00 136 90.67 

Birth type          

Single  230 225 97.83 221 96.09 217 94.35 215 93.48 

Twin  68 66 97.06 65 95.59 64 94.12 63 92.65 

Overall 298 291 97.65 286 95.97 281 94.30 278 93.29 

-: P>0.05 

 

 

Table 4. Statistic values for lactation milk yield and lactation period in Ramlıç sheep 

Lactation milk yield (kg) 

Age n x̄ Sx Minimum Maximum 

2 17 57.04 2.06 38.54 74.03 

3 14 57.44 5.15 33.57 79.62 

4 13 63.40 1.93 51.09 73.73 

P - 

Lactation period (days) 

Age n x̄ Sx Minimum Maximum 

2 17 175.88 3.11 168.00 199.00 

3 14 177.64 4.15 152.00 199.00 

4 13 178.62 4.49 154.00 199.00 

P - 

-: P˃0.05 

 

 

Table 5. Some statistic values for body measurements (cm) and body weight after shearing (kg) in Ramlıç sheep (X±Sx)  

 

Factor 

 

n 
Body 

weight 

Wither 

height 

Rump 

height 

Chest 

depth 

Body 

length 

Chest 

circumference 

Age   *** *** *** *** *** *** 

2 132 51.88±0.18a 70.32±0.1a 69.26±0.1a 31.41±0.0a 67.17±0.1a 94.69±0.20a 

3 67 56.19±0.42b 71.75±0.2b 71.72±0.2b 32.07±0.1b 68.62±0.2b 97.49±0.37c 

4 65 56.82±0.51b 71.18±0.2b 71.55±0.2b 32.66±0.1c 68.80±0.3b 95.99±0.30b 

Overall 264 54.19±0.23 70.90±0.12 70.45±0.14 31.89±0.07 67.94±0.13 95.72±0.58 

a, b, c: The difference between the means with different letters in the same line is significant (P<0.05). ***P<0.001 
 

 

 The lactation milk yield was 57.04, 57.44, and 63.40 

kg in Ramlıç sheep aged 2, 3, and 4 years, respectively. 

The highest milk yield during lactation was observed in 

those aged 4 years, but the difference between the groups 

was not statistically significant (P>0.05). The lactation 

periods of Ramlıç sheep at 2, 3, and 4 years of age were 

175.88, 177.64, and 178.62 days, respectively. The 

longest lactation period was observed in those aged 4 

years; however, the difference between the groups was not 

statistically significant (P>0.05, Table 4). 

Body weight after shearing, withers height, rump 

height, chest depth, body length, and chest circumference 

of Ramlıç sheep were 54.19 kg, 70.90 cm, 70.45 cm, 31.89 

cm, 67.94 cm, and 95.72 cm, respectively. The effect of 

age was significant (P<0.001) for all these traits (Table 5). 

 The fiber diameters were 22.62, 24.16, and 24.27 

μm at 2, 3, and 4 years of age, respectively. The effect of 

age on the fiber diameter was significant (P<0.05). Fiber 

lengths were 7.23 cm, 5.80 cm, and 6.10 cm in Ramlıç 

sheep at 2, 3, and 4 years of age, respectively. The effect 

of age on fiber length was significant (P<0.05; Table 6). 
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Table 6. Statistical values for the fleece characteristics in the Ramlıç sheep 

    Traits 
           Age 

Overall P 
n 2         3          4         

Fiber diameter        

(μm) 

X̅±Sx̅ 

45 

22.62±0.55b 24.16±0.56a 24.27±0.38a 23.68±0.31 

* Minimum 19.71 20.93 20.95 19.71 

Maximum 26.94 27.39 26.35 27.39 

Fiber length 

(cm)  

X̅±Sx̅ 

45 

7.23±3.99a 5.80±3.34b 6.10±3.42b 6.38±2.23 

* Minimum 5.0 4.5 4.5 4.5 

Maximum 10.0 9.5 9.0 10.0 

Clean fleece 

percentage  

(%) 

X̅±Sx̅ 

45 

51.0±2.0 55.0±2.0 55.0±2.0 54.0±1.0 

- Minimum 40.0 40.0 40.0 40.0 

Maximum 60.0 60.0 70.0 70.0 

Fiber 

elasticity  

(%) 

X̅±Sx̅ 

45 

27.20±1.41 29.22±1.30 28.97±0.83 28.46±0.70 

- Minimum 11.84 16.31 23.01 11.84 

Maximum 34.07 35.34 33.86 35.34 

Breaking 

strength  

(cN tex) 

X̅±Sx̅ 

45 

10.47±0.61 12.46±0.64 11.45±0.79 11.46±0.41 

- Minimum 7.62 8.19 8.26 7.62 

Maximum 15.1 16.61 20.40 20.40 

a, b: The difference between the means with different letters in the same line is significant (P<0.05). -: P>0.05, *: P<0.05 

 

Discussion and Conclusion 

Farm profitability, the maintenance and growth of herd 

size, and the more effective selection of breeding stock in 

animal husbandry depend on fertility traits in sheep. The 

birth rate observed in this study for Ramlıç sheep was 

higher than those reported for Dağlıç, Malya, Akkaraman, 

Central Anatolian Merino, Karayaka, Bafra, Gökçeada, 

Sakız, Kıvırcık, and Karagül breeds; similar to rates 

reported for Central Anatolian Merino and to some reports 

for the Ramlıç breed; and lower than other reports for the 

Ramlıç breed in the literature (4, 9, 12, 13, 17, 30, 33). 

The litter size observed in this study for the Ramlıç 

sheep was higher than those reported for Karayaka, 

Akkaraman, and Karagül breeds and lower than those 

reported for Malya, Akkaraman, Central Anatolian 

Merino, and Bafra breeds (4, 9, 13, 30, 34). In Ramlıç 

lambs, body weight at 90 days of age in this study was 

higher than that reported for Karayaka and Bafra breeds 

and similar to that reported for Akkaraman, Acıpayam, 

and Awassi breeds (4, 22, 23, 24). 

The body weights of Ramlıç lambs were generally 

similar to or higher than those reported in the literature. 

This situation may have occurred because the Ramlıç 

breed has early maturation, and its meat characteristics 

reflect the influence of the Rambouillet breed and of 

improvement programs conducted on that breed.  

Lamb survival rate is a major determinant of 

profitability in sheep breeding, particularly during the 

preweaning period. Many genetic and environmental 

factors affect lamb survival, such as genotype, dam age, 

maternal-offspring behavior, type of birth, lamb sex, and 

birth weight. In this study, the survival rate at 60 days of 

age for Ramlıç male lambs was similar to that reported for 

Ramlıç and Dağlıç breeds (12). The survival rate of female 

Ramlıç lambs at 60 days of age was higher than that 

previously reported for the Ramlıç breed (17). 

In general, the survival rates of the Ramlıç lambs 

were found to be similar to or higher than those reported 

in the literature. Dağlıç, which contributed to the origin of 

the Ramlıç breed, is a native breed highly adapted to the 

region. The high survival rate of the lambs may be 

attributable to the expression of the Dağlıç breed’s 

adaptability in Ramlıç lambs, attentive care and feeding 

by local people, and confinement in pens during winter. In 

addition, the survival rates of the female lambs were 

higher than those of the male lambs in all examined 

periods (30, 60, 90, and 120 days). This is also consistent 

with the results reported in some studies (16, 23, 31). 

The lactation milk yield detected in Ramlıç sheep in 

this study was higher than that reported for Karakaş and 

Akkaraman breeds, lower than that reported for Ramlıç 

and Acıpayam breeds, and similar to that reported for 

Dağlıç and Karakaş breeds. The lactation period was 

lower than that reported for the Acıpayam breed, similar 

to that reported for Dağlıç and Ramlıç, and higher than 

that reported for Karakaş and Akkaraman (12, 22, 23, 33, 

34). 

The low milk yield during lactation of Ramlıç ewes 

may be due to the breed being selected for meat and fleece 

yield; the low milk-yield trait of the Dağlıç breed is also 

evident in Ramlıç sheep; Ramlıç ewes are generally not 

milked. Lactation milk yield and lactation period are 

affected by many environmental factors. Therefore, 

significant differences have been reported in the literature. 

This may be due to differences in the methods used to 

determine milk yield and lactation period. 
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The post-shearing body weight of Ramlıç sheep 

determined in this study was higher than those reported for 

Dağlıç, Ramlıç, Karagül, and Awassi breeds; similar to 

that reported for Acıpayam; and lower than those reported 

for Central Anatolian Merino and Ramlıç breeds (8, 11, 

13, 17, 24, 30, 35). 

The height at the withers of Ramlıç sheep in this 

study was higher than that reported for the Awassi and 

Akkaraman breeds. Rump height was also higher than that 

reported for Awassi and Akkaraman. Chest depth was 

similar to that reported for the Awassi breed but higher 

than that reported for the Akkaraman breed. The body 

length was similar to those reported for Awassi and 

Akkaraman. and chest circumference was lower than that 

reported for the Akkaraman breed (24, 34).  

Most body measurements and post-shearing body 

weights of Ramlıç ewes were higher than those reported 

in previous studies. This may be because the studied herd 

generally consisted of middle-aged and older animals; the 

herd was enrolled in an ongoing improvement study; care 

and feeding conditions varied; and breed composition 

varied.  

The fiber diameter determined in this study was 

lower than those reported for Awassi, Akkaraman, Dağlıç, 

and Acıpayam breeds, and similar to that reported for 

Malya, Ramlıç, Turkish Merino, and Central Anatolian 

Merino. Fiber length was lower than that reported for 

Awassi, Akkaraman, Dağlıç, and Malya breeds; similar to 

those reported for Turkish Merino, Central Anatolian 

Merino, Karagül, Anatolian Merino, Karacabey Merino, 

and Ramlıç; and higher than that reported for Kaşmir 

Merino (7, 8, 9, 10, 12, 13, 28, 30, 33, 35). 

In this study, the clean fleece percentage of Ramlıç 

sheep was similar to that reported for Ramlıç and 

Anatolian Merino, lower than that reported for Dağlıç and 

Kaşmir Merino, and higher than that reported for Malya 

and Akkaraman. Fiber elasticity was similar to that 

reported for Akkaraman and Acıpayam breeds and higher 

than that reported for Ramlıç. Breaking strength was lower 

than that reported for Acıpayam and similar to that 

reported for Ramlıç and Akkaraman breeds (7, 8, 9, 10, 

33, 35). Differences between the values determined for 

Ramlıç sheep in this study and those reported in the 

literature may be attributable to variation in genotype, age, 

pasture, regional conditions, and management. Ramlıç 

sheep aged 2 years had greater fiber length than those aged 

3 or 4 years. The most likely reason for this is that the two-

year-old sheep were shorn for the first time. Fiber length 

was obtained using the USTER FL 100 device. This value 

is used in the textile industry (5). However, the length 

measurements differ substantially from those measured 

manually. Therefore, the fiber lengths observed in this 

study were lower than those reported for the Dağlıç and 

Ramlıç breeds (12). 

Consequently, it was concluded that Ramlıç ewes 

have good fertility, body weight, and lamb survival rates 

under breeding conditions; however, lactation milk yield 

varies and is generally lower than that of other native 

breeds. They have greater body weight, larger body 

measurements, and high-quality fleece characteristics. 

Ramlıç sheep can make an important contribution to 

breeders and to production.  

 

Acknowledgements 

This article is based on the first author’s PhD thesis, in 

consultation with the second author. The authors thank the 

General Directorate of Agricultural Research and Policies 

of the Turkish Ministry of Agriculture and Forestry and 

the owner of the private enterprise for their support. 

 

Financial Support 

This research did not receive any specific grant from 

funding agencies in the public, commercial, or not-for-

profit sectors. 

 

Ethical Statement  

This study was approved by the Ankara University 

Animal Experiments Local Ethics Committee (2017-17-

136). 

 

Conflict of Interest 

The authors declare that there is no conflict of interest. 

 

Author Contributions 

The authors declare that they have contributed equally to 

the article. All authors provided significant contributions 

by giving feedback and helping to shape the manuscript.  

 

Data Availability Statement 

The data supporting the findings of this study are available 

from the corresponding author upon reasonable request. 

 

Declaration of Generative Artificial Intelligence 

The authors declare that generative artificial intelligence 

(AI) and AI-assisted technologies were not used in the 

writing of this manuscript. 

 

Animal Welfare 

The authors confirm that they have adhered to 

ARRIVE Guidelines to protect animals used for scientific 

purposes.  

 

References 
1. Ahmed I, Riaz R, Sızmaz Ö (2024): Sustainable livestock 

farming with oil seed crops and their by-products. Ankara 

Univ Vet Fak Derg, 71, 371-383. 

2. Akçapınar H, Özbeyaz C (2021): Hayvan Yetiştiriciliği. 

(In Turkish). Medisan, Ankara, Türkiye. 



 Ankara Univ Vet Fak Derg, 2026:73(2): 209-215 

215 

3. Akçapınar H (2000): Koyun Yetiştiriciliği. (In Turkish). 

İsmat Matbaacılık, Ankara, Türkiye. 

4. Akçapınar H, Ünal N, Atasoy F, et al (2002): Karayaka 

ve Bafra (Sakız x Karayaka G1) koyunlarının Lalahan 

Hayvancılık Araştırma Enstitüsü şartlarına uyum kabiliyeti. 

(In Turkish). Lalahan Hay Araşt Enst Derg, 4, 11-24. 

5. Anonymous (1997): Annual Book of ASTM (American 

Society for Testing and Materials) Standarts, Volume 07.01 

Textiles. Easton, USA. 

6. Anonymous (2020): TC Tarım ve Orman Bakanlığı, 

Hayvancılık Genel Müdürlüğü, Hayvancılık Bilgi Sistemi. 

Available at https://www.tarimorman.gov.tr (Accessed 

October 10, 2020). 

7. Baba MA, Ahanger SA, Hamadani A, et al (2020): 

Factors affecting wool characteristics of sheep reared in 

Kashmir. Trop Anim Health Prod, 52, 2129-2133. 

8. Bağkesen Ö, Koçak S (2018): Ramlıç ve Dağlıç 

koyunlarda kırkım sonu canlı ağırlık, yapağı verimi ve 

özellikleri. (In Turkish). Kocatepe Vet J, 11, 148-155. 

9. Çolakoğlu N, Özbeyaz C (1999): Akkaraman ve Malya 

koyunlarının bazı verim özelliklerinin karşılaştırılması. (In 

Turkish). Türk Vet Hay Derg, 23, 351-360. 

10. Dellal G, Söylemezoğlu F, Etikan S, et al (2000): Anadolu 

Merinosu koyunlarının bazı yapağı özellikleri üzerine bir 

araştırma. (In Turkish). Tarım Bilimleri Derg, 6, 48-53. 

11. Demir H (1989a): Dağlıç ve Ramlıç koyunlarının önemli 

verim özellikleri yönünden karşılaştırılmaları 1. Büyüme, 

yaşama gücü ve canlı ağırlık. (In Turkish). İstanbul Üni Vet 

Fak Derg, 15, 23-38. 

12. Demir H (1989b): Dağlıç ve Ramlıç koyunlarının önemli 

verim özellikleri yönünden karşılaştırılmaları 2. Döl verimi, 

süt verimi ve yapağı özellikleri. (In Turkish). İstanbul Üni 

Vet Fak Derg, 15, 39-52. 

13. Erol H, Akçadağ H (2009): Halk elinde yetiştirilen 

Karagül koyun sürülerinde bazı verim özellikleri. (In 

Turkish). Lalahan Hay Araşt Enst Derg, 49, 91-104. 

14. Eser AG, Kecici PD, Yılmaz Eker F, et al (2025): The 

willingness of Turkish consumers in different 

sociodemographic groups to try and consume in-vitro meat. 

Ankara Univ Vet Fak Derg, 72, 257-266.  

15. FAO (2021): Food and Agriculture Organization of the 

United Nations. Available at http://www.fao.org/faostat. 

(Accessed February 18, 2021). 

16. Güngör ÖF, Ünal N (2020): The expression of some 

maternal and offspring behaviors of two indigenous sheep 

and their crossbreed genotypes - II. Maternal and offspring 

behaviors after parturition. J Vet Behavior, 36, 19-25. 

17. Hacıislamoğlu B, Evrim M (1994): Ramlıç koyunlarının 

önemli verim özelliklerinin fenotipik ve genotipik 

parametreleri. 1. Genel verim düzeyi. (In Turkish). Tr Vet 

Hay Derg, 18, 269-280. 

18. Kaymakçı M, Taşkın T (2001): Batı Anadolu ve Trakya’da 

melezleme ile elde edilen yeni koyun tipleri. (In Turkish). 

Hayvansal Üretim, 42, 45-52.  

19. Kaymakçı M, Taşkın T (2008): Türkiye koyunculuğunda 

melezleme çalışmaları. (In Turkish). Hayvansal Üretim, 49, 

43-51. 

20. Küçükoflaz M, Aydın E, Zaman Cİ, et al (2025): 

Forecasting the import and export values in Turkish 

livestock sector with ATA analysis. Ankara Univ Vet Fak 

Derg, 72, 191-200. 

21. Maria G, Gabina D (1992): Simplification of milk 

recording scheme in Latxa milking sheep. Livest Prod Sci, 

31, 313-320. 

22. Mundan D, Özbeyaz C (2004): Akkaraman, Kıvırcık x 

Akkaraman G1 ve Sakız x Akkaraman G1 koyunlarda süt 

verim özellikleri ile kuzularda büyüme ve yaşama gücü. (In 

Turkish). Lalahan Hay Araşt Enst Derg, 44, 23-35. 

23. Özbaşer FT, Akçapınar H (2011): Orta Anadolu 

şartlarında Acıpayam koyunlarının bazı verim özellikleri. 

(In Turkish). Lalahan Hay Araşt Enst Derg, 51, 1-14. 

24. Özbeyaz C, Bilgiç ÖF, Kocakaya A, et al (2018): 

Eskişehirde yetiştirici koşullarındaki İvesi koyunlarında 

bazı özelliklerin incelenmesi. (In Turkish). Lalahan Hay 

Araşt Enst Derg, 58, 1-6. 

25. Qi K, Lupton CJ, Pfeiffer FA, et al (1994): Evalution 

optical fibre diameter analyser (OFDA) for measuring fibre 

diameter parameters for sheep and goats. J Anim Sci, 72, 

1675-1679. 

26. Peker A, Orkan Ş, Aral Y, et al (2024): A comprehensive 

outlook on cultured meat and conventional meat production. 

Ankara Univ Vet Fak Derg, 71, 511-522. 

27. SPSS (2005): SPSS for Windows, Version 14.01. Chicago, 

USA. 

28. Tekin ME, Kadak R, Akmaz A, et al (1999): Türk 

Merinosu ve etçi ırklar x Türk Merinosu melezlerinin (F1 ve 

G1) yapağı özellikleri. (In Turkish). Turkish J Vet Anim 

Sci, 23, 391-396. 

29. TUİK (2022): Türkiye İstatistik Kurumu. Available at 

https://www.tuik.gov.tr (Accessed December 18, 2022). 

30. Ünal N, Akçapınar H (2001): Orta Anadolu 

Merinoslarında önemli verim özellikleri ve seleksiyonla 

geliştirilmesi imkanları I. önemli verim özellikleri. (In 

Turkish). Lalahan Hay Araşt Enst Derg, 41, 45-58. 

31. Ünal N (2002): Akkaraman ve Sakız x Akkaraman F1 

kuzularda yaşama gücü, büyüme ve bazı vücut ölçüleri. (In 

Turkish). Turkish J Vet Anim Sci, 26, 109-116.  

32. Ünal N, Atasoy F, Akçapınar H, et al (2003): Karayaka 

ve Bafra (Sakız x Karayaka G1) koyunlarda döl verimi, 

kuzularda yaşama gücü ve büyüme. (In Turkish). Turkish J 

Vet Anim Sci, 27, 265-272. 

33. Yalçın BC (1982): Rambouillet x Dağlıç melezlemesiyle 

geliştirilmiş et-yapağı yönlü yeni bir koyun tipi: Ramlıç. (In 

Turkish). İstanbul Üni Vet Fak Derg, 8, 5-15. 

34. Yıldız N, Denk H (2006): Van bölgesinde halk elinde 

yetiştirilen Akkaraman koyunlarda çeşitli verim özellikleri 

I. döl ve süt verimi özellikleri. (In Turkish). Fırat 

Üniversitesi Sağlık Bil Derg, 20, 21-27. 

35. Yüceer B, Akçapınar H, Özbaşer FT (2010): Acıpayam 

koyunlarında canlı ağırlık ve yapağı özellikleri. (In 

Turkish). Lalahan Hay Araşt Enst Derg, 50, 73-80. 

 

Publisher's Note 

All claims expressed in this article are solely those of the authors and 

do not necessarily represent those of their affiliated organizations, or 
those of the publisher, the editors and the reviewers. Any product that 

may be evaluated in this article, or claim that may be made by its 

manufacturer, is not guaranteed or endorsed by the publisher. 

 
This article is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License 

(CC BY-NC 4.0) 

https://www.tuik.gov.tr/
http://creativecommons.org/licenses/by-nc/4.0/

