
3711

	 Submitted: 23/04/2025	 Revised: 05/07/2025	 Accepted: 14/07/2025	 Published: 31/08/2025

*Corresponding Author: Tutku Can Acısu. Department of Reproduction and Artificial Insemination, Faculty of Veterinary 
Medicine, Fırat University, Elazığ, Turkey. Email: tcacisu@firat.edu.tr

Articles published in Open Veterinary Journal are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

Eldaghayes Publisher
www.eldaghayes.com

Open Veterinary Journal, (2025), Vol. 15(8): 3711-3718
Research Article
DOI: 10.5455/OVJ.2025.v15.i8.35�

Introduction
In Turkey, as in many countries around the world, 
population growth and rapid increase in income levels 
have increased the need for meat and milk production, 
resulting in a production deficit. In order to solve 
this problem, livestock productivity and production 
processes need to be improved. Meeting the demand 

in meat and milk production is possible by increasing 
both the number of animals and yields per unit. For this 
reason, it is necessary to determine the reproductive 
characteristics of domestic sheep breeds to increase 
their fertility and improve their yield characteristics 
through both pure breeding and crossbreeding 
(Akçapınar, 1994).
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ABSTRACT
Background: Agriculture and livestock breeding are industries that contribute significantly to national economies by 
providing basic food resources, supplying raw materials to the industrial sector, and creating a large employment area. 
In sheep breeding, which has an essential role in animal husbandry, the protection, production, and widespread use of 
local sheep breeds are crucial. In this respect, data on the spermatological properties of rams of the Southern Karaman 
breed are limited.
Aim: This study aimed to determine the andrological and spermatological parameters of Southern Karaman rams.
Methods: Morphometric measurements were initially conducted on the ram testicles as part of the andrological 
examination. In order to determine the spermatological characteristics, the volume, motility, and concentration of 
semen obtained with an electro-ejaculator were determined, and the ratios of dead, live, and abnormal spermatozoa 
were determined. Testosterone levels were measured by the ELISA method in blood samples taken from rams.
Results: The average body weight of Southern Karaman breed rams was 63.80 ± 4.12 kg. As a result of morphometric 
measurements, the mean right testis length, width, and thickness were 12.27 ± 1.87, 5.47 ± 0.59, and 6.16 ± 0.68 cm, 
respectively, and the mean left testis length, width, and thickness were 12.37 ± 1.91, 5.45 ± 0.76, and 6.23 ± 0.84 cm, 
respectively. The mean scrotum thickness was 0.38 ± 0.03 cm, and the mean scrotum girth was 29.87 ± 3.22 cm. It was 
measured as 724.28 ± 156.18 ml mean testicular volume. The spermatological findings were evaluated; the average 
semen volume obtained from Southern Karaman rams was 0.64 ± 0.22 ml, the average mass activity score (1–5) was 
4.28 ± 0.95, the average total motility value was 81.42% ± 12.14%, the average semen concentration was 1688.57 ± 
429.24 × 106 sperm ml−1, the average viability rate was 79.00% ± 3.26% and the average abnormal sperm rate was 
3.85% ± 1.21%. The average blood serum testosterone level was 4.91 ± 0.74 ng/ml.
Conclusion: There is insufficient information about the reproductive performance of Southern Karaman rams, 
which is an important but endangered breed specific to Turkey, and as a result of this study, testicular characteristics, 
spermatological, and hormonal characteristics of Southern Karaman rams were included them in the literature.
Keywords: Andrology, Endangered breed, Semen, Southern Karaman ram, Testicles.
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because of genital organ examination, were used as 
animal material. Animal welfare principles for research 
were observed throughout the study. This research was 
conducted during the breeding season. The animals 
were housed within the premises of the Bahri Dağdaş 
International Agricultural Research Institute and fed 
with high-quality roughage and concentrate feeds. 
Drinking water was provided ad libitum.
Morphometric measurements
After determining the body weights, the scrotal 
thickness and girth, length and width of each testicle, 
including the epididymis over the scrotum, and the 
thickness of each testicle over the scrotum were 
measured. Morphometric measurements of the 
reproductive organs were recorded in “cm”. To measure 
the volume of the testicles, a 2 l container was filled 
with water at 37°C, and both testicles were immersed 
in the water. The volume of overflowing water in this 
container, including both the testicles and scrotum, was 
determined as the testicular volume in “ml” (Aksoy 
et al., 1994; Gündoğan et al., 2003; Türk et al., 2005).
Semen collection
Since semen could not be collected from the rams by 
artificial vagina during the breeding season, semen was 
collected using an electro-ejaculator in accordance 
with the technique. During this process, the rams were 
kept in a special area and under physical restraint, and 
animal welfare rules were respected.
Semen analyses
Routine semen examination, volume, mass activity, 
motility, concentration, viability ratio, and morphologic 
examination were performed.
Volume
The volume of semen was recorded in “ml” by reading 
according to the measurement lines on the graduated 
semen collection goblet.
Mass activity
A small drop of fresh semen was placed on a slide 
on a heating table set at 37°C. The mass activity was 

The process from production to mature spermatozoa, 
which carry the genetic makeup of rams, occurs in the 
testicles. Morphological or physiological reproductive 
disorders in the testicles can significantly affect ram 
productivity. Therefore, it is important to determine 
the testicular and spermatological characteristics of 
rams to be used in flocks before or during the breeding 
season. Testicular health and sperm quality directly 
impact fertility (Hafez, 1987).
Sheep, which constitute an important part of Turkey’s 
livestock, have different breeds in different regions. 
One of these breeds is Southern Karaman, which 
is bred in the Toros Mountains. Southern Karaman 
is characterized as a separate breed formed as a 
result of the crossbreeding of Karagül rams brought 
by Yoruks (Turkmens) migrating from Turkistan 
to the Mediterranean during the Ottoman period 
with Akkaraman and Dağlıç sheep existing in the 
mountainous regions of Antalya, Mersin, and Adana. 
The Southern Karaman breed is frequently preferred 
in breeding due to its resistance to environmental 
conditions, especially cold weather conditions. This 
breed, which is raised in the high-altitude regions of the 
Toros Mountains (2,000–2,500 m), is very important 
in terms of productivity (Yalçın, 1990; Ertuğrul et al., 
2009; Akay et al., 2020; Özdemir and Özüdoğru, 2020; 
Özüdoğru and Özdemir, 2021).
Within the scope of the “Protection of Gene Resources” 
project carried out by the Ministry of Agriculture and 
Forestry of the Republic of Turkey, the number of 
pure Southern Karaman breeds is insufficient. For 
this reason, it is necessary to find pure samples by 
conducting more comprehensive field surveys and to 
establish conservation herds consisting of a sufficient 
number of animals. Increasing the population of the 
Southern Karaman breed and improving its yield 
characteristics are very important in increasing the 
economic contribution of livestock breeding activities 
with this breed to the economy, especially in terms of 
fertility. Determination of andrological parameters and 
spermatological characteristics of rams plays a critical 
role in this process.
In this study, the andrological and spermatological 
characteristics of Southern Karaman breed rams 
shown in Figure 1 were determined, and the factors 
affecting these characteristics were tried to be revealed. 
In addition, the possible effects on fertility were 
examined, and how these data can be used in the 
genetic improvement of the breed and in supporting 
livestock breeding activities were examined. This study 
will increase the productivity level of the Southern 
Karaman breed and create a more sustainable livestock 
breeding model.

Materials and Methods
In the research, 7 Southern Karaman breed rams, which 
were 1.5 years old, clinically healthy, had known 
fertility, and no pathological findings were found 

Fig. 1. A view of the Southern Karaman breed rams used in 
the research.
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examined under a microscope at 10 × 10 magnification 
without covering the slide with a coverslip. Three 
different fields were examined, and a score between 0 
and 5 was assigned (Hafez, 1987; Bearden et al., 1992).
Motility
First, a clean slide was placed on a heating plate set at 
37°C and heated. Subsequently, 0.5 ml of Tris-based 
diluent [Tris (3.63 g), fructose (0.5 g), citric acid (1.99 
g), and distilled water (100 ml)] (Gündoğan et al., 
2010) and 3 μl of fresh semen were placed on the slide, 
and the coverslip was closed. Motility was determined 
under a microscope at 10 × 40 magnification. The 
evaluation was performed by averaging the motility 
rates in at least 3 different fields and recording a 
value between 0% and 100 % (Hafez, 1987; Bearden 
et al., 1992).
Concentration
Semen concentration was determined using the 
hemocytometric method (Bearden et al., 1992; 
Demirci, 2000).
Viability ratio
A smear slide was prepared with semen samples and 
stained using the Eosin-Nigrosin stain (Sönmez and 
Demirci, 2004). The spermatozoa with pink-stained 
heads were considered dead, and those without staining 
were considered viable, and the viability ratios were 
calculated. The results were recorded as “%”.
Morphological examination (abnormal sperm ratio)
To determine the abnormal sperm rate in semen samples, 
we prepared slides using Tile ink. The proportion of 
abnormally shaped spermatozoa was expressed as “%” 
(Bearden et al., 1992; Demirci, 2000).
Determination of testosterone hormone levels
Testosterone levels in serum samples obtained from the 
animals at the end of the study were determined by the 
ELISA method. The blood serum samples obtained from 
the animals were read in a special device with the help 
of commercial testosterone kits (Sheep Testosterone, T 
ELISA Kit), and the results were recorded as “ng/ml”.
Statistical analysis
A post hoc power analysis was performed using the 
G*Power 3.1 software. Assuming an effect size of d 
= 1.0 (large), α = 0.05, and a sample size of n = 7, the 
statistical power (1−β) was calculated as approximately 
0.77. Despite the limited sample size, this indicates a 
moderately high probability of detecting a true effect, 
which is common in studies involving endangered 
or rare livestock breeds. One-sample t-tests were 
conducted to compare Southern Karaman semen 
parameters with known means from published studies 
on Akkaraman and Karayaka breeds. The total motility 
(81.42% ± 12.14%) of Southern Karaman rams was 
not significantly different from that of Akkaraman 
rams (mean = 81.7%, p > 0.05), suggesting comparable 
fertility potential (Gündoğan et al., 2002). A Pearson 
correlation test was conducted to determine the 
possible relationship between morphometry and 
spermatological traits. Statistical analyses, including 

one-sample t-tests and Pearson correlation, were 
performed according to the methods described by 
Petrie and Watson (2013). Data were analyzed using 
the SPSS V.22 package program. Descriptive statistics 
were used to summarize the study data. In order to 
reveal reference values, the lowest and highest values 
in the 95% confidence interval were calculated. Data 
are presented as mean and standard deviation.
Ethical approval
The approval certificate (16.08.2024/178) was obtained 
from the Local Ethics Committee of the Ministry of 
Agriculture and Forestry, Bahri Dağdaş International 
Agricultural Research Institute Directorate.

Results
Morphometric results
Table 1 shows the body weights, right and left testicular 
length, width and thickness values, scrotal thickness 
and girth values, and testicular volumes of Southern 
Karaman breed rams.
Spermatological results
The average volume of semen collected from Southern 
Karaman rams was 0.64 ± 0.22 ml. The mean mass 
activity score of the semen was 4.28 ± 0.95, while the 
average total motility value was determined as 81.42% 
± 12.14%. The mean sperm concentration in the semen 
of Southern Karaman rams was 1688.57 ± 429.24 × 106 
sperm ml−1. Regarding sperm viability, the average live 
sperm ratio was found to be 79.00% ± 3.26%, whereas 
the average dead sperm ratio was 21.00% ± 3.26%. 
Morphological examination revealed that the average 
total abnormal sperm ratio was 3.85% ± 1.21%.
Testosterone hormone level
The average serum testosterone level of Southern 
Karaman rams was 4.91 ± 0.74 ng/ml.
Because of the research, all spermatological findings 
and serum testosterone levels of Southern Karaman 
rams are shown in Table 2.

Discussion
Body weight, morphometric measurements of 
reproductive organs, and spermatological characteristics 
are crucial in determining the reproductive characteristics 
of male animals and their breeding value.
In the study, it was determined that the average body 
weight of Southern Karaman rams was 63.80 kg as a 
result of weighing. İnce and Karaca (2009) found the 
average body weight as 66.62 kg in Karya rams and 
50.40 kg in Çine Çaparı rams. Koyuncu et al. (2000) 
reported the average body weight of Karayaka rams 
as 41.8 kg. According to the data obtained within 
the scope of animal husbandry projects carried out 
under the Ministry of Agriculture and Forestry of the 
Republic of Turkey, it was determined that the average 
adult body weights were 62 kg in Akkaraman rams, 
90–100 kg in Kangal Akkaraman rams, 50–90 kg in 
Morkaraman rams, 53 kg in Dağlıç rams, 74 kg in İvesi 
rams, 58 kg in Karagül rams, and 70 kg in Sakız rams.  

http://www.openveterinaryjournal.com


http://www.openveterinaryjournal.com 
T. C. Acısu et al.� Open Veterinary Journal, (2025), Vol. 15(8): 3711-3718

3714

Ta
bl

e 
1.

 M
or

ph
om

et
ric

 p
ar

am
et

er
s o

f S
ou

th
er

n 
K

ar
am

an
 ra

m
s.

B
od

y 
w

ei
gh

t 
(k

g)
R

ig
ht

 te
st

is
 

le
ng

th
 (c

m
)

L
ef

t t
es

tis
 

le
ng

th
 (c

m
)

R
ig

ht
 te

st
is

 
w

id
th

 (c
m

)
L

ef
t t

es
tis

 
w

id
th

 (c
m

)

R
ig

ht
 te

st
is

 
th

ic
kn

es
s 

(c
m

)

L
ef

t t
es

tis
 

th
ic

kn
es

s 
(c

m
)

Sc
ro

tu
m

 
th

ic
kn

es
s 

(c
m

)

Sc
ro

tu
m

 g
ir

th
 

(c
m

)
Te

st
is

 v
ol

um
e 

(m
l)

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

63
.8

0 
± 

4.
12

12
.2

7 
± 

1.
87

12
.3

7 
± 

1.
91

5.
47

 ±
 0

.5
9

5.
45

 ±
 0

.7
6

6.
16

 ±
 0

.6
8

6.
23

 ±
 0

.8
4

0.
38

 ±
 0

.0
3

29
.8

7 
± 

3.
22

72
4.

28
 ±

 1
56

.1
8

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

95
%

 C
I*

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

59
.9

8
67

.6
1

10
.5

4
14

.0
1

10
.6

0
14

.1
3

4.
91

6.
02

4.
74

6.
16

5.
52

6.
80

5.
45

7.
01

0.
35

0.
42

26
.8

9
32

.8
5

57
9.

83
86

8.
73

*9
5%

 c
on

fid
en

ce
 in

te
rv

al
. T

he
 u

pp
er

 a
nd

 lo
w

er
 ra

ng
e 

va
lu

es
 in

 th
e 

95
%

 c
on

fid
en

ce
 in

te
rv

al
 a

re
 sh

ow
n.

Ta
bl

e 
2.

 S
pe

rm
at

ol
og

ic
al

 p
ar

am
et

er
s o

f t
he

 S
ou

th
er

n 
K

ar
am

an
 ra

m
s.

Se
m

en
 v

ol
um

e 
(m

l)
M

as
s a

ct
iv

ity
 

(S
co

re
 1

–5
)

M
ot

ili
ty

 (%
)

C
on

ce
nt

ra
tio

n 
(×

10
6 
sp

er
m

 m
l−1

)
L

iv
e 

sp
er

m
 r

at
e 

(%
)

D
ea

d 
sp

er
m

 r
at

e 
(%

)
A

bn
or

m
al

 sp
er

m
 

ra
te

 (%
)

Te
st

os
te

ro
ne

 (n
g/

m
l)

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

M
ea

n 
± 

SD
M

ea
n 

± 
SD

0.
64

 ±
 0

.2
2

4.
28

 ±
 0

.9
5

81
.4

2 
± 

12
.1

4
16

88
.5

7 
± 

42
9.

24
79

.0
0 

± 
3.

26
21

.0
0 

± 
3.

26
3.

85
 ±

 1
.2

1
4.

91
 ±

 0
.7

4
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
95

%
 C

I*
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
Lo

w
er

U
pp

er
0.

43
0.

84
3.

40
5.

16
70

.1
9

92
.6

6
12

91
.5

8
20

85
.5

5
75

.9
7

82
.0

2
17

.9
8

24
.0

3
2.

73
4.

98
4.

22
5.

60

*9
5%

 C
on

fid
en

ce
 In

te
rv

al
. T

he
 u

pp
er

 a
nd

 lo
w

er
 ra

ng
e 

va
lu

es
 in

 th
e 

95
%

 c
on

fid
en

ce
 in

te
rv

al
 a

re
 sh

ow
n.

http://www.openveterinaryjournal.com


http://www.openveterinaryjournal.com 
T. C. Acısu et al.� Open Veterinary Journal, (2025), Vol. 15(8): 3711-3718

3715

When the average body weights were evaluated, the 
differences between the breeds and even between the 
individuals within the same breed were very high, and 
the rams of the Southern Karaman breed had a medium-
sized body size.
In the present study, the average right testicle length 
was 12.27 ± 1.87 cm, and the average left testicle length 
was 12.37 ± 1.91 cm in rams of the Southern Karaman 
breed. These values were determined as 10.8 ± 0.06 
and 10.8 ± 0.06 in Akkaraman rams, 10.07 ± 0.08 and 
10.08 ± 0.10 in İvesi rams, 10.5 ± 0.12 and 10.5 ± 0.16 
in Dağlıç rams, and 9.7 ± 0.06 and 9.7 ± 0.03 in Sakız 
rams, respectively (Gündoğan et al., 2002). Similarly, 
the average testicular length of Karakoyun rams, a local 
breed, was measured as 12.31 ± 0.48 cm (Kulaksız 
et al., 2010). The testicle length of Kangal Akkaraman 
rams, a variety of the Akkaraman breed, was 12.21 ± 
1.24 cm during the breeding season and 11.72 ± 1.30 
cm outside the breeding season (Koçyiğit et al., 2021). 
The average testicular length of the Karayaka rams was 
measured as 9.2 ± 0.11 cm by Koyuncu et al. (2000). 
The testicular length of the Southern Karaman rams was 
higher than that of Akkaraman, İvesi, Dağlıç, Sakız, and 
Karayaka rams and was close to the testicular lengths 
of the Karakoyun and Kangal Akkaraman rams.
In the study, the average testicular widths of the 
Southern Karaman rams were measured as 5.47 ± 0.59 
cm and 5.45 ± 0.76 cm for the right and left testicles, 
respectively. In studies conducted with different 
breeds, these values were 7.0 ± 0.12 and 6.9 ± 0.12 cm 
in Akkaraman rams, 6.7 ± 0.06 cm and 7.1 ± 0.06 cm in 
İvesi rams, 6.7 ± 0.09 and 6.9 ± 0.10 and 7.2 ± 0.07 cm 
and 7.3 ± 0.06 cm in Sakız rams, 4.1 ± 0.05 and 5.90 ± 
0.18 cm in Karayaka rams, 5.64 ± 0.92 cm in Karya 
rams, and 5.19 ± 0.90 cm in Çine Çaparı (Koyuncu 
et al., 2000; Gündoğan et al., 2002; İnce and Karaca, 
2009; Kulaksız et al., 2010). When these measurement 
results were compared, it was determined that the 
testicular widths were close in the Southern Karaman, 
Karayaka, Karya, and Çine Çaparı rams.
In this study, the average scrotal thickness and average 
scrotal girth length were measured as 0.38 ± 0.03 and 
29.87 ± 3.22 cm, respectively, in rams of the Southern 
Karaman breed. In the previous studies, scrotal thickness 
and scrotal girth lengths of Akkaraman, İvesi, Dağlıç, 
Sakız, and Karayaka rams were measured as 0.6 ± 0.03, 
0.57 ± 0.01 and 34.3 ± 0.44 cm, 35.3 ± 0.56, 32.2 ± 0.17, 
33.7 ± 0.88, 29.80 ± 1.08 cm, respectively (Gündoğan 
et al., 2002; Kulaksız et al., 2010). In Karya and Çine 
Çaparı rams, the scrotal girth length was measured as 
33.98 ± 0.36 and 32.70 ± 0.34 cm, respectively (İnce and 
Karaca, 2009). In a study in which the scrotal girth length 
of Kangal Akkaraman rams was evaluated in and out of 
the breeding season, the scrotal width was determined 
as 33.94 ± 4.02 cm in the breeding season and 32.33 
± 4.07 cm out of the breeding season (Koçyiğit et al., 
2021). When the values obtained from different breeds 
were compared, it was concluded that scrotal thickness 

was lower in Southern Karaman breed rams than in 
other breeds, and scrotal girth length was close to that of 
Karayaka breed rams.
In this study, the volume of testicles in Southern 
Karaman breed rams was determined as 724.28 ± 
156.18 ml. This value was measured as 813.3 ± 11.16, 
916.7 ± 2.11, 841.7 ± 11.55, 776.7 ± 11.16, and 573.70 
± 25.66 ml in Akkaraman, İvesi, Dağlıç, Sakız, and 
Karayaka rams, respectively (Gündoğan et al., 2002; 
Kulaksız et al., 2010).
In this study, spermatological parameters were also 
examined in Southern Karaman breed rams, and 
an average volume of 0.64 ± 0.22 ml of semen was 
obtained. This volume was measured as 1.1 ± 0.02, 1.0 
± 0.02, 0.9 ± 0.01, 1.0 ± 0.02, and 0.98 ± 0.08 ml in 
Akkaraman, İvesi, Dağlıç, Sakız, and Karayaka rams, 
respectively (Gündoğan et al., 2002; Kulaksız et al., 
2010). In a study conducted by Koçyiğit et al. (2021) 
with Kangal Akkaraman rams, semen was collected 
both during and outside the breeding season, and the 
semen volume was reported as 1.26 ± 0.12 and 1.02 
± 0.21 ml, respectively. When these results were 
evaluated, it was observed that in one ejaculation, rams 
of the Southern Karaman breed gave less volume of 
semen compared with rams of other breeds.
Mass activity was found to be 4.28 ± 0.95 on average 
in rams of the Southern Karaman breed in this study. 
This spermatological parameter was found to be 4.77 
in Karya rams and 3.58 in Çine Çaparı breed (İnce and 
Karaca, 2009). In Akkaraman, İvesi, Dağlıç, Sakız, 
Karakaş, and Norduz rams, the mass activity was 
determined as 4.60 ± 0.09, 4.50 ± 0.09, 4.30 ± 0.09, 
4.60 ± 0.09, 3.77 ± 0.08, and 3.81 ± 0.07, respectively 
(Gündoğan et al., 2002; Karakuş and Cengiz, 2007). In 
Kangal Akkaraman rams, the mass activity was found 
to be 4.27 ± 0.46 during the breeding season and 3.55 
± 0.51 outside the breeding season (Koçyiğit et al., 
2021). It is concluded that the mass activity in Southern 
Karaman rams had very close averages with Dağlıç and 
Kangal Akkaraman rams within the breeding season.
Total motility, which is an important parameter for 
evaluating fertility, was found to be 81.42% ± 12.14% in 
the Southern Karaman rams. Total motility values were 
81.7% ± 1.08% in Akkaraman rams, 80.7% ± 0.95% 
in İvesi rams, 78.3% ± 1.01% in Dağlıç rams, 82.3% 
± 1.04% in Sakız rams, 79.35 ± 0.88% in Karayaka 
rams, 87.27% ± 0.68% in Karakaş rams, and 88.62% 
± 0.56% in Norduz rams (Gündoğan et al., 2002; 
Karakuş and Cengiz, 2007; Kulaksız et al., 2010). In a 
study conducted with Kangal Akkaraman rams in and 
out of the breeding season, total motility values were 
found to be 85.55% ± 4.50% and 76.94% ± 5.46%, 
respectively (Koçyiğit et al., 2021). In a study in which 
some spermatological parameters of four different 
breeds, including Akkaraman and İvesi rams, were 
examined, total motility values of Akkaraman, İvesi, 
Corriedale, and Merinos rams were found to be 65.7%, 
65.5%, 68.1%, and 65.4%, respectively (Aksoy et al., 
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1994). Similarly, in a study including Akkaraman and 
Corriedale rams, total motility values of Akkaraman, 
Corriedale, Dorsetdown, and Hampshire rams were 90% 
± 0.0%, 90% ± 0.0%, 87.5% ± 2.5%, and 87.5% ± 2.5%, 
respectively (Gülyüz and Yıldız, 1995). As a result, 
when total motility values were compared, although the 
value of Southern Karaman rams was in parallel with 
the values obtained from other breeds, there are many 
genetic and environmental factors affecting total motility.
The concentration is the number of spermatozoa in 1 
ml of semen, and this value was calculated as 1688.57 
± 429.24 × 106 sperm ml−1 in Southern Karaman 
breed rams. Semen concentration was determined 
as 1890 × 106 sperm ml−1 in Karya rams and 1560 × 
106 sperm ml−1 in Çine Çaparı rams (İnce and Karaca, 
2009). In a study conducted with Akkaraman, İvesi, 
Dağlıç, Sakız, and Karayaka rams, the concentration 
values were 3200 ± 0.02, 3000 ± 0.02, 2800 ± 0.03, 
3100 ± 0.03, and 3653.16 ± 179.16 × 106 sperm ml−1, 
respectively (Gündoğan et al., 2002; Kulaksız et al., 
2010). Similarly, in a study conducted with rams of 
different breeds, the semen concentration was found 
to be 3040 × 106 sperm ml−1 in Akkaraman rams, 
2920 × 106 sperm ml−1 in İvesi rams, 1940 × 106 
sperm ml−1 in Corriedale rams, and 2600 × 106 sperm 
ml−1 in Merino rams (Aksoy et al., 1994). In a study 
including Akkaraman and Corriedale rams, semen 
concentrations were calculated as 3300 ± 0.1 × 106 
sperm ml−1, 2900 ± 0.1 × 106 sperm ml−1, 3050 ± 0.15 
× 106 sperm ml−1, and 3200 ± 0.1 × 106 sperm ml−1 in 
Akkaraman, Corriedale, Dorsetdown, and Hampshire 
rams, respectively (Gülyüz and Yıldız, 1995). In a 
study conducted with Kangal Akkaraman rams in 
which the effect of breeding season on spermatological 
parameters was examined, it was observed that semen 
concentration was 2950 ± 0.34 × 106 sperm ml−1 during 
the season and 1580 ± 0.18 × 106 sperm ml−1 out of 
season (Koçyiğit et al., 2021). In a study conducted 
with Karakaş and Norduz rams, these values were 
1580 ± 0.05 × 106 sperm ml−1 and 1740 ± 0.04 × 106 
sperm ml−1, respectively (Karakuş and Cengiz, 2007). 
As a result, when the semen concentrations of different 
breeds were evaluated, and the semen concentration 
values of Southern Karaman breed rams were close to 
those of Karakaş, Norduz, and Çine Çaparı breed rams.
The dead sperm rate was determined as 21.00% ± 
3.26% on average in Southern Karaman breed rams. The 
average dead sperm rates were 13.35 ± 0.63, 5.03 ± 0.39, 
and 5.99 ± 0.33 in Karayaka, Karakaş, and Norduz rams, 
respectively (%) (Karakuş and Cengiz, 2007; Kulaksız 
et al., 2010). For Karya, Çine Çaparı, İvesi, Akkaraman, 
Corriedale, and Merino rams, it was found as (%), 
11.48, 14.81, 10.76, 6.67, 9.50, and 13.00, respectively 
(Aksoy et al., 1994; İnce and Karaca, 2009). In Kangal 
Akkaraman rams, it was found to be 7.65% ± 1.27% 
during the breeding season and 10.68% ± 2.48% outside 
the breeding season (Koçyiğit et al., 2021). In the 
present study, the rate of dead spermatozoa was higher in 

Southern Karaman rams than in other breeds, and many 
individual and environmental factors affect this rate.
Abnormal sperm rate was determined as 3.85% ± 
1.21% on average in Southern Karaman rams. İnce and 
Karaca (2009) found this rate to be 7.84% for Karya 
rams and 17.71% for Çine Çaparı rams. In different 
studies conducted with Akkaraman rams, the abnormal 
sperm rate was calculated as 3.9% ± 0.02% and 5.75% 
± 0.25% (Gülyüz and Yıldız, 1995; Gündoğan et al., 
2002). It was determined to be 3.9% ± 0.02%, 4.2% 
± 0.03%, and 10.99% ± 0.58% in Sakız, Dağlıç, and 
Karayaka rams, respectively (Gündoğan et al., 2002; 
Kulaksız et al., 2010). Koçyiğit et al. (2021) determined 
this rate as 4.40% in the breeding season and 8.48% 
outside the breeding season in Kangal Akkaraman 
rams. In different studies conducted in Corriedale and 
İvesi rams, abnormal sperm rates were found to be 6% 
and 11.25% and 3.9% and 11.75%, respectively (Aksoy 
et al., 1994; Gülyüz and Yıldız, 1995; Gündoğan et al., 
2002). This rate was found to be 9.04% in Merino rams 
and 5.75% and 5.6% in Dorsetdown and Hampshire 
rams, respectively (Aksoy et al., 1994; Gülyüz and 
Yıldız, 1995). Karakuş and Cengiz (2007) found that 
the abnormal sperm rates in Karakaş and Norduz rams 
were 7.40% ± 0.31% and 9.89% ± 0.26%. When the 
abnormal sperm rates were compared, the abnormal 
sperm rate detected in the semen of rams of the 
Southern Karaman breed was lower than that of the 
other breeds. However, it is known that the variability 
in the abnormal sperm rate between different breeds 
and even between different animals within the same 
breed is high, and many individual and environmental 
factors are effective on the difference in this rate.
The present study revealed that the average blood serum 
testosterone level of Southern Karaman rams was 4.91 ± 
0.74 ng/ml. In a study that evaluated the effect of breeding 
season, the testosterone level in Kangal Akkaraman rams 
was 6.46 ± 1.31 ng/ml during the breeding season and 
1.77 ± 0.53 ng/ml outside the breeding season (Koçyiğit 
et al., 2021). In a study conducted by Yeni and Gündoğan 
(2018) with Pırlak breed rams, blood serum testosterone 
content was found to be 5.24 ± 0.42 ng/ml on average. 
The reasons for these differences in testosterone levels 
may include factors such as breed, age, care and nutrition 
conditions, climatic characteristics of the region in which 
they live, whether they are in the breeding season or not, 
and time and place of blood sampling.
According to the Pearson correlations (Table 3), 
semen quality may be low in heavier individuals. The 
existence of a strong relationship between scrotum 
circumference and testicular volume indicates that 
scrotum circumference can be considered an indicator 
of testicular development. The high correlation between 
mass activity and motility shows that these two 
parameters are parallel and can be considered in fertility 
evaluations. A completely negative correlation between 
the live and dead sperm ratio is an expected biological 
result and confirms the reliability of the measurement.
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Conclusion
Information about the reproductive performance of 
rams of the Southern Karaman breed is insufficient. As 
a result of this study, the testicular, spermatological, 
and hormonal characteristics of Southern Karaman 
rams were revealed and added to the literature. The 
results of this study will shed light on future studies 
on the short- and long-term storage and fertility of 
Southern Karaman ram semen.
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