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Dear Scientist,

The second International Congress on Advances in Veterinary Sciences &
Technics (icavst) was organized in Belgrade, Serbia. We are very happy for
organizing this congress in such a beautiful city and country that we have

strong historical ties.

We wanted to make this conference little bit special by bringing scientist
together from different disciplines of veterinary area and also to open new
research and cooperation fields for them. In this sense, we desired to bring
the distinguished scientist together to get know each other and to develop and

implement new joint projects.

The scientist joined the congress was from different country and mostly from
Turkey. Total over the two hundered scientist were registered in the congress.
The total number of submission were 254 and after a careful evaluation 205
submissions were accepted by our scientific committee and 76 of them were
accepted as poster presentation and 129 of them were accepted as oral
presentation and all those presentation was taken place in the conference
booklet.

We would like to send our special thanks to Mr. Musa Kése and Mr. Ismet
Uzun, ZENITH Group workers for their special efforts. and finally the most
importantly I would like to thank to all the participants individually who came

from far away to join this conference.

Chairmans
Assoc. Prof Dr. Ilker Camkerten

Prof Dr. Kerem Ural
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A negleted virus infection in “Calf Year, 2018”: BVDV

Tuba Cigdem OGUZOGLU

Ankara University, Faculty of Veterinary Medicine, Department of Virology,
06110 Diskapi-Ankara/Turkey

Abstract

Bovine Virus Diarrhoea Virus (BVDYV) infection, due to the socio-economic importance in the cattle industry, is
an important disease listed in World Organisation for Animal Health (WOAH), previously referred to as Office
International des Epizooties (OIE). It is known that non-cytopathic BVDYV strains can cause a lifelong persistent
infection (PI) in bovine fetuses infected transplacentally, which have an immature immune system during the early
stage of gestation. Transplacental infection may result from early embryonic deaths, resorption of fluids from the
fetus that results in mummification, abortions, stillbirths, teratogenic clinical signs or congenital anomalies in
neonatal calves. If all these mentioned aspects are taken into consideration, BVDV infection is an important
influence responsible for calf losses.

In this pilot study, we have investigated the samples obtained from a dairy cattle herd, which had similar
symptoms to BVDV (abortions, stillbirths, congenital anomalies, blind calves and weak or premature calves).
Totally, 1270 animals were tested in this study (950=female, 320=male). 20 of all tested animals have found
persistently infected with BVDV. We have suggested removing PI animals from the herd. Additionally, we have

monitored all newborn animals after sampling time. The eradication program is ongoing.

BVDYV is an important agent both worldwide and in our country responsible for calf losses. Significant gains

have been achieved in fighting infection by the measures taken in order to reduce the animal losses occurred in

this herd.

Introduction

Bovine Viral Diarrhoea or Bovine Virus
Diarrhoea Virus (BVDV) is a member of
pestivirus genus in the family Flaviviridae and
causes a widespread infection of ruminants
(Simmonds et al., 2017). The clinical signs have a
broad spectrum, for instance, abortion, stillbirths,
infected calves are born weakly, congenital
anomalies, diarrhea that does not respond to any
treatment, etc. It is not possible for BVDV a
comparison with other diseases,
because it is known that due to persistently
infected (PI) animals to be responsible about
spreading of infection to all herd. With the purpose
of management and control of BVDYV infection in
cattle herds is applied for some national and

infectious

international programs in EU countries. In these
programs is the target, to identify the presence of
PI animals of that country and to select an

appropriate course of action by using or not using
prophylaxis.

A pilot study on BVDV, a common infection
in our country, has been conducted in this
research. The results showed that BVDV is largely
responsible for calf losses in this cattle herd. It
should be not forgotten, infectious disease that is
particularly effective in the genital system should
be eliminated from cattle herds. Only, it may be
possible to pass in front of the losses of the calf
and obtain healthy herds in this way.

Materials and Methods

It have been reported from a dairy cattle herd (ca.
1200 animals), localized in central Anatolia, some
abortion cases, congenital anomalies in newborn
calves, repeat breeding in adult female animals,
diarrhea (Fig.1), suddenly death, etc.

Case history: 1) 2016 472 births, 27 died,
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2) 2017 504 births, 28 died,
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total 976 births in one year, 55 died %5,63.

Figure 1. A BVDV positive calf who died of diarrhea that did not respond to treatment.

All animals in the herd have been sampled and
tested by BVDV antigen ELISA. A total of 20
blood samples were detected positive by BVDV
antigen ELISA. The 21 days after of first sampling
date were sampled 20 animals second time.

Results

20 of 1270 cattle in this herd were found two times
antigenically positive for BVDV infection. These
mentioned animals were identified as persistently
infected. 1.6% is persistency ratio.

Discussion

BVDYV was described in 1946 in USA (Olafson et
al, 1946). BVDYV has been increasingly prevalent
since its definition and is among the diseases that
should not be ignored due to significant economic
losses for cattle breeding. While in adult animals
have a temporary or pretentious/recurrent diarrhea
table in BVDV, the most important infection is
formed in pregnant animals. Especially, BVDV
can cross transplacental barrier during the first

trimesters of pregnancy and as a result of fetal
infection can occur as a persistence infection of
lifelong. From this point of view, it is important to
find out the basis of the struggle strategies for
BVDV developed in the European countries; to
detection of persistently infected (PI) individuals
and to eliminate from herds.

The persistency rate (1.6%) in our research is
quite high for this herd and does not allow the
execution of a program without vaccination for
BVDV. For this reason, we recommended that
female animals be vaccinated before pregnancy
following detection and elimination of persistently
infected individuals in this herd. Current situation
as of the end of August 2018 in this herd: 350
births, 16 died, 9 of them were positive for BVDV
(4,57%)

 Calf price, 2 months old, 1800-2000 TL
» 2-6 months old, 3500-4500 TL

* Damage (before beginning the struggling
program)= 110.000 TL/in one year
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* Damage (after beginning the struggling

program)= 32.000 TL/in 8 months

Our working group continues to work on
BVDV (Oguzoglu et al., 2010; Oguzoglu et al.,
2012; Oguzoglu et al., 2017). Our goal is to
spread throughout the countries of this pilot
study.
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The importance of mutual use of water bowls as a transmission route for
companion animals

Tuba Cigdem OGUZOGLU!, Bahattin Taylan KOC?

'Ankara University Faculty of Veterinary Medicine Department of Virology, Diskapi-Ankara/Turkey
2Adnan Menderes University, Faculty of Veterinary Medicine, Department of Virology, AYDIN

Abstract

Free-roaming companion animals share same habitat and may transmit individual infection to each other. In this
regards, many viruses may have circulated interspecies, which has a problem for animal health. Especially,
coronavirus, parvovirus and adenovirus are most prevalent contagious viruses among free-roaming companion
animals.

Coronaviruses are normally a-pathogen agents, but it can be generalized and mutated, caused an
immunosuppressive effect for infected organism. Parvoviruses are also highly contagious and immunosuppressive
viral agents that affects domestic and/or wild dogs and cats. Adenoviruses are non-enveloped, resistant to
environmental conditions and notable agents, which effects wide-range population from animals to human. All
mentioned viruses are highly contagious that can be found all around the world.

We aimed in this study to investigate the presence of these mentioned viruses in mutual use of water bowls (n=3)
for companion animals put on the street by the animal lovers. We have not any positivity in terms of feline and
canine coronaviruses and parvoviruses. But, we have detected Adenovirus in mentioned water samples based on
partial Hexon gene region, which constitutes the major virus capsid protein, by molecular techniques.

Our results showed that viral infectious agents can be transmitted due to the common use materials and may be a
source that can infect different species.

Key Words: Contagious viruses, coronavirus, parvovirus, transmission route

Introduction We recommended that Adenoviruses taking

It is possible to cross the species of infectious into account as waterborne viral agents.

agents because the free-roaming companion Material and Methods
animals share the same habitat. Adenoviruses are

i o Three water bowl samples have been taken and

members of the family Adenoviridae and have a . . .
) ) analyzed for some viral agents (Feline and Canine

broad range spectrum vertebrate hosts including
human (ICTV 9th report, 2011). These viruses

excreted for a long period the feces and urine. The

Coronavirus, Parvovirus and Adenovirus) after
viral nucleic acid extraction. Three water bowl
samples have been investigated by PCR for
mentioned virus infections. PCRs performed for
Coronavirus described by Simons et al., (2005),
for Parvovirus described by Buonavoglia et al.
(2001) and Pereira et al. (2000) and for
Adenovirus described by Sibley et al., (2011),
respectively.

potential transmission of Adenoviruses is
environmental contamination of fecal origin.
Adenoviruses are unusually stable to chemical or
physical agents and adverse pH conditions.
Moreover, they contain DNA nucleic acid which
makes them more resistant to environmental

conditions.
The positive amplicon was purified using the

High Pure PCR Product Purification Kit (Roche,
Mannheim, Germany) and sequenced using a
CEQ 8000 Sequencer (Beckman Coulter, Istanbul,
Turkey). Multiple sequence alignments were
completed using ClustalW in the Bioedit software
program (v.7.2.5) (Hall 1999). The phylogenetic

In this study, have investigated the role of the
mutual use of water bowls as a potential
transmission way for infectious agents. The water
bowl samples (n=3) have investigated in terms of
the presence of some viral agents. One of them has
found positive for Adenovirus nucleic acid.
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analysis was done for the partial hexon gene
(Figure 1) sequences using the Mega software
program version 6.06 (Tamura et al. 2013).

63
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Result

Only one water bowl sample was found positive
for Adenovirus infection. It was compared by
using other Adenovirus hexon gene sequences
obtained from the GenBank database.

Phylogenetic analysis showed that this virus was a
Mastadenovirus (Fig 1).

strain PX515 DQG30755

wolate SPAU316/Cote dhvoire/2012 KP274053

Mastadenovirus

strain T94-03563 DQ630760

os

43
FeAdV-1 AYS12566
TSA NC 004453
...
| === BAV-10 strain 78-5371 AF262774
PiAdV-1 stram IDAS NC (24474 ) Awviadenovirus
Fradv-1 AF22433% 7] Siadenovirus
PoAdV AF338822 i
o4 = BAV-5 AF207558
ol 2] L Bava AF238233
BAV-6 AF20765% Atadenovirus
9t BAV-7 AF238232
sl - CaAdV-1 AF207660
% L 0AV.7 AF372835
wsadv Aues7es 7] Ichtadenovirus
—_

Figure 1. Phylogenetic tree by using Adenovirus hexon gene sequences.

Discussion

It is known that besides animal diseases,
Adenoviruses are associated with numerous
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disease outbreaks in human medicine. These
agents have been found responsible for many
waterborne outbreaks in human medicine, for
instance, schools, swimming pools, drinking
water, etc. (Gerba and Enriquez, 1997; Divizia
et al., 2004; Mena and Gerba, 2009). Our
findings in this study support these studies. One
water bowl sample was positive for Adenovirus
nucleic acid.

Viral agents are a major cause of morbidity
in companion animals worldwide. The results of
this study suggest that Adenoviruses can also
transmitted to other species due to mutual use of
water bowls. Additionally, more data are
needed regarding effectiveness of water
treatment against Adenovirus.
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Abstract

The objective of the presented study was to monitor the blood MDA and GSH-Px profiles during the transition
period in dairy cows with dystocia and normally calved. The study was performed with 167 Holstein cows, aged
from 4 to 6 years. Blood samples were collected at 21 days before calving, at calving and 21 days after calving.
After calving, the cows were classified into two groups according to calving difficulty, cows with dystocia (n=45),
cows with normally calved (n=122). Blood MDA concentration was significantly affected by the time of sampling
(P<0.05). The MDA concentration at calving was significantly higher compared to 21 days before calving and 21
days after calving (P<0.05). Similarly, the blood GSH-Px activity was also affected by the time of sampling
(P<0.05). Blood GSH-Px activity at calving was lower than at 21 days before calving and 21 days after calving
(P<0.05). During the transition period, the MDA concentration was significantly higher in cows with dystocia
compared to cows with normally calved (P<0.05). The GSH-Px activity was lower in cows with dystocia than
cows with normally calved at all time points (P<0.05). The results obtained from this study indicate that dystocia
appears to be associated with oxidative stress during the transition period. In conclusion, blood MDA concentration
and GSH-Px activity are affected by dystocia. These parameters would be useful in the evaluation of the dystocia
in cows during the transition period.

Key words: cow, dystocia, glutathione peroxidase, malondialdehyde

Introduction al., 2005; Sordillo and Aitken, 2009; Konvicna et
al., 2015). Oxidative stress causes damage to

Transition period defined as the most critical ) i ) )
biological macromolecules and disruption of

period in relation to health status and reproductive ) ) )
normal metabolism and physiology leading to

metabolic disorders and diseases in dairy cows
(Pilarczyk et al., 2012; Kurokawa et al., 2016).

performance of dairy cows is from 3 to 2 week
prepartum until 2 to 3 week postpartum (Sharma
et al., 2011; Sundrum, 2015). In this period, the
important physiological,
oxidant/antioxidant and nutritional changes occur

metabolic, Dystocia occurs in 3-25% of cattle pregnancies

(Oakes et al., 2001). Dystocia may cause

with the parturition and the onset of lactation in
dairy cows (LeBlanc, 2010; Turk et al., 2015;
Barletta et al., 2017).

Transition dairy cows had an increased
metabolic energy demand and an increased
oxygen requirement in order to provide the energy
needed for the lactation. This
metabolic activity and oxygen demand results in
enhanced the production of reactive oxygen
species (ROS) (Gitto et al. 2002; Gheise et al.,
2017). The production of excessive ROS may lead
to the development of oxidative stress (Castillo et

increase in

*Corresponding author: canatan@ankara.edu.tr

economic and reproductive loss affecting calves
and cow health (Mekonnen and Moges, 2016).
Oxidative stress can be expected due to a high
energy demand and increased oxygen
requirements in pregnancies. Even if parturition
process is a stressful situation for cow and calves
(Arnott et al., 2012) dystocia is an extra stressfull
situation due to physical effort of calving (Nakao
and Grunet, 1990; Kandemir et al., 2016). Prior
results regarding oxidative status in dystocia
affected cows are controversial (Yokus et al.,

2007; Kandemir et al., 2016; Aydogdu et al.,
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2018). Therefore, the aim of the study was to
monitor the blood MDA and GSH-Px profiles
during the transition period in Holstein dairy cows
with dystocia and normally calved.

Materials and Methods

The present study was conducted at a commercial
dairy farm with 167 Holstein cows housed in free-
stall resting barns. All animals were fed a mixed
ad libitum ration containing grass, corn silage, and
commercial concentrate twice a day. The ration
composition and mineral supplements designed to
meet the requirements for living, growing
performance and lactation. Cows with unhealthy
and received medication were excluded in the
study.

After calving, the cows were classified into two
groups according to calving difficulty: cows with
dystocia (n=45), cows with normally calved
(n=122). Normal calving was defined as a
spontaneous calving of normal duration in which
no assistance was required for calving. Cows with
dystocia had fetal malpresentation and were
delivered by assistance at calving.

Blood samples were collected 21 days before
expected calving and 0 (day of calving), 21 days
postpartum for MDA and GSH-Px analyses.
Blood samples at the day of calving were taken
before the obstetrical manipulation to dystocia in
cows with dystocia, and before normal calving in
cows with normally calved. Blood was collected
from the jugular vein into heparinized vacutainer
tubes. Plasma was separated by centrifugation
(700 g, at +4°C, for 10 min) and stored at -20°C
until biochemical analysis. MDA concentrations
were analyzed with the method described by
Uchiyama and Mihara (1978). GSH-Px activity
was also determined according to the method of
Lawrance and Burk (1976). The results of MDA
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and GSH-Px were expressed as umol/l and U/g of
proteins.

Before performing the statistical analysis, data
were examined for normality as parametric test
assumptions. Descriptive statistics for each
variable were calculated and presented as “Mean
+ Standard Error of Mean". To test the differences
in GSHPx and MDA parameter between time
sampling in dystocia and normally calved group,
General Linear Models with the repeated
measures design were used. When a significant
difference was revealed, any significant terms
were compared by Simple effect analysis with
Bonferroni adjustment. P<0.05 was considered as
significant in all analyses. SPSS® for Windows
14.1 (Licence No0:9869264) was used in the
analysis of the data.

Results

The values of MDA concentrations in cows with
dystocia and normally calved at -21, 0 and +21
days from calving were shown in Table 1. Blood
MDA concentration was significantly affected by
the time of sampling (P<0.05). The MDA
concentration at calving was significantly higher
compared to 21 days before calving and 21 days
after calving (P<0.05). During the transition
period, the MDA concentration was significantly
higher in cows with dystocia compared to cows
with normally calved (P<0.05).

The values of GSH-Px activity in cows with
dystocia and normally calved at -21, 0 and +21
days from calving were shown in Table 2. The
blood GSH-Px activity was also affected by the
time of sampling (P<0.05). Blood GSH-Px
activity at calving was lower than at 21 days
before calving and 21 days after calving (P<0.05).
The GSH-Px activity was lower in cows with
dystocia than cows with normally calved at all
time points (P<0.05).
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Table 1. The values of MDA (umol/L) concentrations in cows with dystocia and normally calved at -21, 0 and
+21 days from calving (Mean + Standart Error of Mean).

Days from calving

Groups n
21 0 +21
Cows with normally calved 122 3,468 + 0,027%B 3,863 £ 0,029%B 3,499 £ 0,013%B
Cows with dystocia 27 3,759 + 0,057>A 4,169 + 0,061%4 3,721 £ 0,027>A

*A,B: Values are given as mean + SD; means with different capital case letters in the same column are significantly different
(p<0.05). *a,b: Values are given as mean + SD; means with different small letters in the same row are significantly different

(p<0.05).

Table 2. The values of GSH-Px (U/g protein) activity in cows with dystocia and normally calved at -21, 0 and +21

days from calving (Mean + Standart Error of Mean).

Days from calving

Groups n
-21 0 +21
Cows with normally calved 122 2,953 £ 0,044 1,649 £ 0,012°4 1,962 + 0,014%*
Cows with dystocia 27 2,579 £+ 0,085%B 1,374 £ 0,025%B 1,762 + 0,038

*A,B: Values are given as mean + SD; means with different capital case letters in the same column are significantly different
(p<0.05). *a,b,c: Values are given as mean + SD; means with different small letters in the same row are significantly different

(p<0.05).

Discussion

The reactive oxygen species are produced by
the normal metabolic process (Castillo et al.,
2006) and are neutralized by the antioxidant
system under physiological conditions (Omidi
et al., 2017). But the rate of ROS production
may be increased in relation to various
conditions such as lactation, nutrition, disease,
heat stress (Yokus et al., 2007; Colakoglu et al.,
2017). It has been observed that during the
transition period cows can experience oxidative
stress (Sharma et al., 2011).

MDA is the last product of lipid peroxidation
and therefore changes of MDA concentrations
can be used as a biomarker of oxidative stress
(Castillo et al., 2005). In findings of the present
study, MDA concentrations at calving were
higher compared to 21 days before calving and
21 days after calving. Similar to previous
studies, the highest MDA concentration was
found at calving time (Bernabucci et al., 2002;
2005; Avci and Kizil, 2012; Colakoglu et al.,

2017). These results showed that increased
MDA levels at calving are important indicators
of intense stress in this period.

GSH-Px is one of the major antioxidant
defense components in protecting the cells
against increased ROS (Konvicna et al., 2015).
The data obtained in the current study indicated
that the lowest GSH-Px activity was found at
calving time which was similar to those
reported by Colakoglu et al.,2017; Avci and
Kizil, 2012. Lowest GSH-Px activity at calving
time may be explained by intense stress and
consequent increase in GSH-Px use.

Increased oxidative stress has been reported
in previous studies in normal pregnancy of
animals and humans (Toescu et al., 2002;
Castillo et al., 2005; 2006) due to the increased
free radicals and metabolic activity (Miller et
al., 1993; Erel, 2004). Additionally, it has been
stated that dystocia is a highly stressful process
and leads to the development of oxidative stress,
increased oxidant and decreased antioxidant
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activity. Under intense stress, excessive
production of ROS starts as the results of
increasing activity of adrenaline, noradrenaline
and glucocorticoid concentrations (Freeman
and Crapo, 1982; Bansal et al., 2011). Prior
results regarding dystocia and oxidative status
in cows are controversial.

In the present study, MDA concentrations
were higher in cows with dystocia compared to
cows with normally calved during the transition
period. Some authors reported no differences in
oxidative stress between dystocia and normally
delivered cows (Yokus et al., 2007). While
some studies have reported an increase in MDA
concentrations of dystocia effected cows
(Bansal et al, 2011; Yildiz et al.,, 2011;
Kandemir et al.,, 2016), others have no
significant changes in MDA concentrations
(Sathya et al., 2007). The study presented here
was consistent with the reports previously
described (Bansal et al., 2011; Yildiz et al.,
2011; Kandemir et al., 2016). We could suggest
that dystocia was associated with increased
levels of MDA according to data obtained from
this study.

GSH-Px is an antioxidant enzyme in
reducing the oxidative damages caused by
dystocia (Sathya et al., 2007). In our study,
compared to normally calved cows, dystocia
cows had lower GSH-Px activity during the
transition period which were similar to those
reported by Erisir et al., 2006; Yildiz et al.,
2011). Bansal et al.,, (2011) reported that
normally calved buffaloes had higher GSH-Px
level than dystocic buffaloes. Some authors
reported no differences in GSH-Px activity
between dystocic cows and normally calving
cows (Kandemir et al., 2016).

In conclusion, the results obtained from this
study indicate that dystocia appears to be
associated with oxidative stress during the
transition period. Blood MDA concentration
and GSH-Px activity are oxidant and
antioxidant parameters affected by dystocia.
These parameters would be useful in evaluation
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of the dystocia in cows during the transition
period.
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Abstract

In this study, the prevalence of USG findings and determined gastrointestinal diseases in various breeds of heifers
or adult cattle aged over 6 months and calves aged below 2 months brought to our clinics between 01.09.2015 and
31.05.2018 are demonstrated. USG procedures were performed in 42 RPT cases, 4 right AD cases, 2 left AD cases,
3 omasum constipation and 12 abdominal compression and ileus cases. Abdominal USG was obtained without
sedation with a 5.0 MHz convex transducer. In this article, using ultrasonography techniques; reticulum, rumen,
omasum, abomasum, small intestine and large intestines were evaluated on a case-by-case basis. The findings are
thought to be a useful source that can be used by field veterinarians and also it was believed to be helpful to the
researchers in their future studies.

Key Words: Abdomen, Cattle, Ultrasonography

Kayseri Yoresinden Getirilen Gastrointestinal Hastalikh Sigirlarda Abdominal

Boslugun Ultrasonografik Olarak Degerlendirilmesi

Ozet

Bu caligmada; 01.09.2015 ile 31.05.2018 tarihleri arasinda kliniklerimize getirilen 6 aymn iizerindeki
cesitli irklardaki ditve ve yetiskin sigir ve 2 aymn altindaki buzagilardan elde edilen USG bulgular1 ve belirlenen
gastrointestinal hastaliklarin prevalansi sunulmaktadir. Calisma kapsaminda USG uygulamalart RPT (n=42), sag
AD (n=4), sol AD (n=2), omasum konstipasyonu (n=3) ve abdominal gerginlik ve ileus (n=12) vakalarinda
gerceklestirildi. Abdominal USG 5.0 MHz convex transduser ile sedasyon yapilmadan ayakta elde edilmistir. Bu
makalede, ultrasonografi teknikleri kullanilarak; retikulum, rumen, omasum, abomasum, ince bagirsak ve kalin
bagirsaklarin muayeneleri vaka bazinda degerlendirildi. Bulgularin hem saha veteriner hekimleri tarafindan
kullanilabilecek yararli bir kaynak oldugu hem de gelecek g¢alismalarda arastirmacilara yardimci olacag:
distiniilmektedir.

Anahtar Kelimeler: Abdomen, Sigir, Ultrasonografi
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Introduction

Ultrasonography (USG) is a noninvasive
examination method that supports clinical
examination and laboratory analysis often in
small and large animal medicine. (Braun et al.,
1993; Braun, 2003 and 2009; Munday and
Mudron, 2016). Although extensive abdominal
examination can not be performed in cattle;
useful information can be obtained with
concern to ruminal and reticular structures, fluid
accumulation, abscess formation, diameter of
visceral organs, and areas suitable for organ
biopsy. When examining gastrointestinal
organs, parameters such as motility and wall
thickness are also assessed (Braun, 2009).
Ultrasonography is usually performed with a
3.5-5 MHz linear or convex probe mostly in
standing without anesthesia. In animals with
traumatic  reticuloperitonitis, inflammatory
fibrinous changes and abscess formation may
ocur. Ultrasonographic examination of the
reticulum shows reticulum, craniodorsal blind
sac of the rumen, ventral sac of rumen and
diaphragm (Braun and Gotz 1994; Braun, 2009;
Braun and Marmier, 1995; Floeck, 2006).

In addition, the motility of the reticulum can
easily be assessed (Braun and Rauch, 2008;
Gotz, 1992; Braun and Gotz, 1994; Saleh et al.,
2008, Abdelaal et al., 2009). Ultrasonography
can be used to assess the size, position, and
content of an abomasum (Dusty and Nagy,
2017).

Significant findings on the appearance of ileus
are also obtained in USG examination of the
abdomen in cattle. Intestinal motility and
diameter are the most important criteria in the

evaluation of ileus by USG. However, in most

cases, the cause of ileus problems is rarely
detected by ultrasonography. There is at least
one dilation area in the case of small intestine
ileus, and mobility decreases or disappears.
(Marmier, 1993; Braun and Marmier, 1995). In
this article, using ultrasonography techniques;
reticulum, rumen, omasum, abomasum, small
intestine and large intestines were evaluated on

a case-by-case basis.

Material and Methods

In the present study; the prevalence of USG
findings and determined gastrointestinal
diseases in various breeds of heifers or adult
cattle aged over 6 months and calves aged
below 1 month brought to our clinics between
01.09.2015 and 31.05.2018 are demonstrated.
The total number of cattle brought to the clinic
within the specified period was 327. Out of 324
cases, 134 of them had digestive system
disorders. These disorders were; 77 RPT (1 with
pericarditis complication), 17 AD (10 with left
AD, 7 with right AD), 17 ileus with abdominal
tention, 11 diarrhea, 9 osmotic constipation and
3 abomasum ulcer. In this study, USG
procedures were performed to only in 42 RPT
cases, 4 right AD cases, 2 left AD cases, 3
omasum constipation and 12 abdominal
compression and ileus cases.

Ultrasonographic examination was performed
according to the methods reported by Braun and
Gotz (1994). Abdominal USG was obtained
from the left side of the sternal region with a 5.0
MHz convex transducer from the right or left
abdominal wall suitable for RPT and other
diseases without sedation. In some animals with

ileus USG were taken in lateral recumbency.
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Results

According to USG findings; In cattle having
RPT, echogenic fibrin filaments, abscesses and
echogenic sediments with reticular motility
loss, peritoneal effusion and echogenic
fibrinous deposits were identified. On the right
and left abdominal wall, the identification of
AD was confirmed by displaying abomasal

structures containing gas and contents in

various sizes at the 11th and 12th intercostal
space. The ileus image was detected on the right
abdominal wall in the midline of the 12th
intercostal region by backward scanning.
Echogenic contents, aggregated, enlarged thin
and thick intestinal segments and free fluid

accumulations in the long and short axes were

determined (Fig. 1.).

Figure 1. a: Ventral abdominal wall (1), reticulum (2), cranial blind sac of rumen (3), echogenic deposits of fibrin
(4), b: Ventral abdominal wall (1), reticulum (2), cranial blind sac of rumen (3), accumulation of fluid (4), c: Left
abdominal wall (1), abomasum with hypoechogenic ingesta (2), abomasal wall (3), d: Abdominal wall (1), loops

of jejunum (2), large bowel (3), Ds: dorsal, Vt: ventral.

Discussion



A significant advantage of USG in cows with
RPT is the removal of fluid through
transcutaneous route that accumulates between
the abdominal wall and reticlum, under USG
guiding using an appropriate needle. This
procedure allows to analyse the fluid. It also
enables the drainage of the abscess and the
treatment of the area. In the cattle brought to the
clinics; Abdominal USG provides significant
clues in identifying various indigestion
disorders such as RPT, abomasum
displacement, dilatation of the septum and ileus
caused by different causes, but USG is
insufficient alone. In addition, anamnesis,
physical and rectal examination, hematology
and other diagnostic tests (such as pain tests,
liptak tests) are required. Therefore, the USG
must be supported by these other inspection
methods. It is also almost impossible to see
abnormal structures and lesions in the deep
abdomen that do not spread on the periphery
with USG (Gayle and Hallowell, 2008). In
conclusion, abdominal ultrasound can be
performed easily, it is non-invasive and a
practical technique which help to diagnose a

variety of conditions in ruminants.
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Ventricular Wall Motion Disorder in a Calf with Septic Shock
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Turkey

Abstract

Myocardial dysfunction frequently accompanies the severe sepsis. Clinical significance of myocardial function in
animals with heart disease is also conventional. Pathogenesis of myocardial depression has genetic, molecular,
metabolic, idiopathic and structural alterations. Myocardial depression-ventricular wall motion disorders still
remain a challenge in veterinary medicine. The case presented here reflects a case of ventricular wall motion
disorder in a 1-day-old calf with septic shock. A 1-day-old Holstein calf was referred to Animal Hospital of
Veterinary Faculty, Ankara University with a history of uncoordinated walking, tachypnea, tremors and anorexia.
Cardiac auscultation revealed bilaterally systolic murmur. Complete blood count also revealed leukocytosis.
Diagnosis of septic shock was based on the presence of sepsis in blood work (leukocytosis), severe dehydration
(>7%), fever (40 C°) and hypotension despite of the aggressive fluid therapy with 0.9 % saline and ringer solution
(Angus and Poll, 2013). Echocardiography confirmed hypokinetic ventricular wall (unilateral), decreased stroke
volume and ejection fraction in right parasternal long axis and transversal views. Although supportive care
including oxygenation, fluid therapy, vitamins, diuretics (frusemide), NSAI drugs (ketoprofen) and antibiotics
(gentamicin), the calf unfortunately died in the same day following the treatment. Owner declined postmortem
examination and necropsy.

Keywords: Calf, depression, myocard, sepsis, ventricle, wall motion disorder

Introduction recumbency. The calf was naturally born.
Umblical cord care and feeding with colostrum

Sepsis and septic shock is a serious clinical > o
had been properly performed. Initial examination

syndrome defined as the systemic inflammatory

response to infections (Poll and Deventer, 1999). revealed prolonged capillary refill time (>3 sec),

severe dehydration (> 7 %), mucosal pallor and

Majority of the cases with systemic inflammatory . )
fever (40 (). Cardiac auscultation revealed

response syndrome (SIRS) die of cardiovascular i : )
bilaterally audible systolic murmur (3/6) and

disorders and multiple organ dysfunction (Poll and .
bradycardia (72 bpm; reference range 100-120

Deventer, 1999). One of the most important )
. . . . . . bpm). Routine blood works also revealed
manifestation of the cardiac disorders in septic ) )
leukocytosis and increased levels of serum

patients is myocardial depression (Landesberg et R ;
creatinin kinase (Table 1). Echocardiography (GE

al., 2015). The case presented here reflects a case ) o
Logic 500) confirmed severely hypokinetic to

of myocardial depression (ventricular wall motion o T ) ) .
akinetic mid- and apical septum (Figure 1, Figure

disorder) in a calf with septic shock. oe
2), decreased stroke volume (17 ml), ejection

fraction (42 %) and fractional shorthening (25 %)

Case History in right parasternal long axis and transversal
. o views. Mitral (Figure 3) and aortic regurgitation

A 1-day-old female Holstein calf weighing 34 kg (o0 4150 remarkable without vegetations.

was referred to Animal Hospital of Ankara Although aggressive therapy with 0.9 % NaCl,

University with a history of tachypnea (38/minute;

_ ringer and dextrose solutions, gentamycin,
reference range 10-30/minute), tremors and lateral

frusemide, ketaprofen and oxygen was intiated,
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the calf unfortunately died in the same day

following the treatment. Owner

postmortem examination and necropsy.

declined

Table 1. The Result of Haematological Analyses in the Calf (*Brun-Hansen et al., 2006)

Variables Results References® Variables Results References™
WBC (10°/1) 14.30 4.7-11.4 RBC (10'%/1) 9.09 4.6-6.9
LYM (10°/1) 4.20 1.9-5.9 HGB (g/dl) 12.90 8.8-14.8
MONO (10°/1) 1.30 0.2-0.8 HCT (%) 37.4 23-31
NEUT (10°/1) 8.80 1.3-5.3 MCV (fl) 41.1 40-53
EOS (10°/1) -- 0.1-1.7 MCH (pg) 14.2 12-18
LYM % 29.37 MCHC (g/dl) 34.5 32-41
MONO % 9.09 RDW % 17.2 16-21
NEUT % 61.53 PLT (10%1) 290 200-590
EOS % -- CK (IU/L) 4834.5 4.8-12.1
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Figure 1. Hypokinetic interventricular septal wall in
right parasternal transversal view. Note the asynchrony
of the left ventricle.
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Figure 2. Note asynchrony each cardiac cycle (systole-
diastole)
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Figure 3. Severe mitral regurgitation and incidental
finding of open foramen ovale. Right parasternal long
axis view.

Discussion

Although etiological relation of ventricular
dysfunction in septic patients is unknown (Parrillo
et al., 1990; Parker et al., 1989), inflammatory
cytokines and mitochondrial dysfunction have
caused myocardial injury
cardiomyopathy or myocardial depression (Sato
and Nasu, 2015). Sepsis-induced myocardial
depression causes dilatation of the ventricles,
decreased

resulting  in

ejection fraction and fractional
shortening in human medicine (Bermejo et al.,
2011). Segmental ventricular wall abnormalities
have also been reported in septic patients (Ellrodt
et al., 1985).
depression is a marker of poor prognosis with high

In human medicine, myocardial
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mortality. The case presented here reflects
hypokinetic ventricular and septal wall in a calf
with sepsis. Case also had decreased ejection
fraction and fractional shortening consistent with
the reports previously described (Bermejo et al.,
2011; Sato and Nasu, 2015; Naseri et al., 2018).
Because of the economic reasons of owners,
etiology of septic shock is often difficult to
determine in large animal medicine. Despite of
performing umblical cord care and feeding with
colostrum properly, in this case we could not
determine the exact cause of sepsis.

Echocardiography allows proper
haemodynamic and structural evaluation of heart
in septic patients (Cholley et al., 2006; Naseri et
al., 2018). In this case haemodynamic and
structural evaluation of the calf have been
performed with echocardiography as well.
Ejection fraction has been approved to evaluate
the left ventricular function in septic patients. In
some reports described reducing ejection fraction
in about 60 % of the patients with sepsis. (Repessé
et al., 2013). We also defined decreased ejection
fraction in this case consistent with the report
previously described by Naseri et al. (2018).

Standard treatment strategy of sepsis have
focused on infection control and haemodynamic
2015). We
oxygen and

resuscitation (Sato and Nasu,
performed fluid resuscitation,
antibiotherapy in the case as well.

In conclusion ventricular wall motion disorder,
myocardial depression or cardiomyopathy have
resulted from systemic inflammatory response
syndrome in calves.
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A Rare Case of Dextrocardia in a Cat with Situs Solitus

(Kartegener’s Syndrome?)
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Abstract

Dextrocardia defines that heart is positioned in right hemithorax with the apex turning toward the right. It is also
possible to be with situs inversus in which all organs in body has formed as a mirror image of normal. Respiratory
signs associated with ciliary abnormalities often accompanies the dextrocardia (Kartegener’s syndrome). A 5-
month-old intact female cat with a history of sneezing for 2 months referred to Deparment of Internal Medicine,
Animal Hospital of Veterinary Faculty, Ankara University. Physical examination revealed bilateral crackles of
caudal lung fields and, normal fever (38 C), performance and cyclic activity. Routin blood works including
complete blood count and serum profiles were also determined (increased serum creatine kinase activity). Cardiac
systolic murmur was also auscultated. Thoracic radiography revealed dextrocardia and pulmonary edema. Normal
organ placements were also identifed in abdominal ultrasonography. Echocardiography also revealed moderate
mitral regurgitation without any other structural abnormalities. Terbutaline (0.5 ml/cat BID) and oxygenation were
initiated in the cat. No deterioration was occured 3 month follow-up. 4 month later cat referred the hospital again
with the same symptoms including seneezing, coughing and exercise intolerance. Echocardiography revealed any
other abnormalities. Smilar therapies were applied. Case is still being followed for the recurence.

Keywords: cat, dextrocardia, kartegener, situs solitus

Introduction Kartagener’s syndrome (Palmers et al., 2008).

. . , No reports including dextrocardia with normal
Seiwert first described the Kartegener’s . . . . .
i . abdominal organ orientation (situs solitus) are

syndrome in 1904. The syndrome includes

. o ) ) ) available in veterinary literatures. This case
chronic sinusitis, bronchiectasis and situs

) ) i ) report presented here reflects a cat with situs
inversus in which all organs in body has formed solitus
as a mirror image of normal (Seiwert, 1904). '
Dextrocardia defines that heart is positioned in

right hemithorax with the apex turning toward .

. . L Case History
the right. Dextrocardia can result from fluid, air

and mass in thorax cavity. It is also possible to A 5-month-old intact female cat with a history

be a primary congenital abnormality (Kittleson
and Kienle, 1998). In human medicine, it is
reported that dextrocardia with situs solitus
(normal abdominal organ orientation) is
associated with intracardiac abnormalities
(Gutgesell, 1990). However, in veterinary
medicine some reports are available including a
dog with situs inversus, sinusitis and bronchitis
(Carrig et al., 1974), an anaother dog with situs
inversus and immotile cilia syndrome (Afzelius
et al., 1984), two cocker spaniels with ciliary
dyskinesia (Bell et al., 2016), a cat with situs
inversus (Jerram et al., 2006) and a horse with

*Corresponding author: colakoglu@ankara.edu.tr

of sneezing for 2 months referred to Animal
hospital of Veterinary Faculty, Ankara
University. The cat weighing 2.3 kg was alert
with normal fever (38 C°) and cyclic activity
(Figure 1). Auscultation revealed bilateral
crackles of caudal lung fields. Cough induced
by gentle palpation of the tracheal and laryngeal
region was present. Left apical systolic murmur
(2/6) was also auscultated. Heart rate was 210
bpm. Complete blood count was within
reference ranges. Increased creatine kinase
activity (145 TU/l, reference range < 130 IU/I)
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was determined in serum profiles. Thoracic
radiography revealed dextrocardia  with
pulmonary edema (Figure 2a, Figure 2b).
Normal organ placements were also identified
in abdominal ultrasonography.
Echocardiography (GE Logic 500) obtained on
right parasternal long and short axis views
revealed moderate mitral regurgitation (Figure
3a) without any other structural abnormalities
(Figure 3b). Terbutaline (0.5 ml/cat BID PO),
Furosemide (0.5 mg/kg IM single dose) and
oxygenation were initiated in the cat. No
deterioration was occured 3 month follow-up. 4
month later cat referred the hospital again with
the same symptoms including seneezing and
coughing. Echocardiography revealed any other
abnormalities. Smilar therapies were applied.
Case is still being followed for the recurence.

Figure 1. The cat was alert with normal cyclic
activity.

Figure 2a. Dextrocardia with pulmonary edema. LL
view.

Figure 2b. Dextrocardia with pulmonary edema. VL
view.

Figure 3a. Moderate mitral regurgitation. Right
PLAX.
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Figure 3b. M mode variables; IVSd: 3.3 mm,
LVIDd: 10 mm, LVPWd: 3.4 mm, IVSs: 2.9 mm,
LVIDs: 7.5 mm, LVPWs: Smm, EDV: 2.5 ml,
ESV: 0.9 mm, FS: 30 %, EF: 72 %)

Discussion

Studies concerning Kartegener’s syndrome in
human medicine have been defined (Seiwert,
1904; Celdir et al., 2014; Tiirkoglu et al., 2018).
Although few case series including a dog with
situs inversus, sinusitis and bronchitis (Carrig et
al., 1974), an anaother dog with situs inversus
and immotile cilia syndrome (Afezelius et al.,
1984), two cocker spaniels with ciliary
dyskinesia (Bell et al., 2016), a cat with situs
inversus (Jerram et al., 2006) and a horse with
Kartagener’s syndrome (Palmers et al., 2008)
have been reported, none of them have defined
isolated situs solitus. No reports including
dextrocardia with normal abdominal organ
orientation (situs solitus) are available in
veterinary literatures. This case report presented
here reflects a cat with situs solitus.

Kartegener’s syndrome includes chronic
sinusitis, bronchiectasis and situs inversus in
which all organs in body has formed as a mirror
image of normal (Seiwert, 1904). In this case we
determined normal organ orientation in
abdominal  ultrasonography, thus  we
characterised the case as situs solitus. Kittleson
and Kienle (1998) defined the possible reasons
of dextrocardia including excessive fluid, air,
mass or primary congenital abnormality.
Because of the no remarkable respiratory signs
concerning effusion, air or mass in the cat, we

ruled out these possible etiologies of
dextrocardia. On thoracic radiographs, heart
was positioned in right hemithorax with the
apex turning toward the right.

Ciliary dyskinesia defined as impaired
ciliary motility is a subset of Kartegener’s
syndrome. Some reports of ciliary dyskinesia
have been described in human and veterinary
medicine (Neil et al., 2002; Reichler et al.,
2008; Tadesse et al., 2018). In this case, we
could not identify this diagnosis. Owner
declined bronchoscopic examinatio.

In conclusion, dextrocardia in a cat with
situs solitus is a rare case that veterinary
practitioners could meet.
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Abstract

Morphological traits of livestock such as body measurements is most important for determination of improvement
livestock animals and already these measurements use for determine improvement level or status of animal
breeding. Body measurements of animal determine by traditional tool such measure stick. But the measuring of
body measurements by traditional tools is difficult, getting long time and the results are suspiciously some of
times. By development of computer technology; different computer technologies started to use for determination
of different morphological characteristics and behaviors of livestock animals. Image processing is the one of
computer technology which is using for determination of body or carcass measurements of livestock animals such
as cattle, sheep, goat etc.

In this study, A Fixed Object Photo Method applied to estimate for body measurements of 20 individuals of 1-
year-old Native Breed Turkish Grey cattle heifer. In the same time all animals measured by traditional tools.
Furthermore, the results of two methods compared. The value of differences between two methods was in the
range of 0.47% and 4,51%. The value of differences was 1.14%, 2.02%, 0.54% and the correlation coefficient
between two methods were 0.87 (p<0.01), 0.91 (p<0.01) and 0.92 (p<0.01) for whither height, back height and

rump height respectively.

The results of this study showed that A Fixed Object Photo Method which is one of image processing method
can be used for determination of livestock animal as an alternative measuring system instead of traditional

methods.

Keywords: Body measurements, image processing, cattle, morphological traits, animal breeding

Introduction

Morphological traits of livestock such as body
measurements is most important for determination
of improvement livestock animals and already
these measurements are using for determine
improvement level or status of animal breeding.
The components related to body shape there are
expressed by morphometric which indices or
measures characteristics are the most important
trait to be improved in a selection program from
an economic point of view (Reis Neto et al., 2013)
Such as growth in animal breeding.

Body size and measure of the animal help to
evaluation of individual identification, structural
capacity, relationship with yield Ilevels,
morphological structure type and determination of
breed characteristics. Body measurements have
moderate and high heritable (Tien and Tripathi,
1990; Velea et al., 1991). Body measurements of
animal determine by traditional tool such Lydtin's
Stick, Duerst's goniometer and tape measure in
general (Nilipour and Butcher 1997). But the
measuring of body measurements by traditional

“Corresponding author: aronal@nku.edu.tr

tools is difficult, getting long time and the results
are suspiciously some of times.

With development of computer technology;
different computer technologies started to use for
determination  of different morphological
characteristics and behaviors of livestock animals.
According to Ozder et al., (2007) and Negretti et
al, (1997) using of digital image processing is
more suitable, exceptional, fast and economical
method than traditional methods for determination
body measurements of livestock animal. The aim
of study was evaluation of the opportunities of
using image processing for determination
morphological traits of animals. With this aim
body measurements of young heifers determined,
by traditional tool and already determined by
Fixed Object image processing method (FOP)
(Onal, 2011). Furthermore, the results of two
methods compared.

Material and methods

Twenty young heifers which were 1 years old of
Native Breed Turkish Grey cattle from Marmara
Animal Research Institution in Bandirma used as
a material in this study. The eight measure points
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of body evaluated in this study; height at whiter,
body length, trunk lenght, rump height, height of
back, back rump height, body surface area and
body perimeter (Figurel).

Visual images took by a digital camera when
they have walking on walking way (Figure 4) and

Animal
(Heifers)

Transfering to

Measure by
computer

Traditional tools

Image
processing
vare

Phase 2: Processing |

Figure 3. Processing steps

Results and discussion

The results for each body measurement are
represented in Table 1. The mean for whither
height, body length, truck length, rump height,

transferred to computer for processing (Figure 3).
Body measurements obtained from images by
Fixed Object Photo image processing method
(Onal 2011). The length of pipe (192 cm-32 cm)
used for a reference point (Figure 2).

Figure 2. Measure reference points

Figure 4. Animal walking way.

back height and back rump height were 97.05,
95.95,93.70, 100.65, 97.90 and 87.95 respectively
which determined by traditional method and by

w



image processing method were 95.94, 100.28,
94.14,100.11, 95.92 and 86.88 respectively.

Table 1. Descriptive Statistics of body measurements for both methods (cm)

Method N Mean+Std. Variation % r B b R?  Std.

Error coefficient  Dif. (%)  Error

Mean

Height at Whiters TT 20 97,05+1,35 6,24 1.14 0,871** 10,1 091 759 9,33
FOP 20 95,94+1,30 6,07

Body Lenght TT 20 95,95+1,32 6,15 451 0,725** 27,0 0,69 52,6 1741
FOP 20 100,28+1,39 6,21

Trunk Lenght TT 20 93,70+1,26 6,01 0.47 0,645** 30,8 0,67 41,6 19,54
FOP 20 94,14+1,22 5,78

Rump Height TT 20 100,65+1,41 6,29 0.54 0,920** 204 0,80 84,6 6,51
FOP 20 100,11+1,62 7,25

Height of Back TT 20 97,90+1,43 6,53 2.02 0910** 10,6 091 82,8 7,39
FOP 20 95,92+1,43 6,66

Back Rump Heigt TT 20 89,75+2,11 8,16 320 0,950** -3,72 1,08 90,3 5,71
FOP 20 86,88+1,87 7,5
Body Surface Area FOP 20 6572+183 2,44
Body Perimeter FOP 20 540,26+8,14 6,74

** P<0.01

Body surface area and body perimeter
parameters used for indirect estimation body
weight of animals. The correlation coefficient
between two parameters and live weight were

Table 2. The regression model for live weight

0.902 (p<0.01) and 0.899 (p<0.01) respectively.
The determination coefficient (R?) calculated 86,4
(p<0.01) for body surface area and 71.9 (p<0.01)
for body perimeter.

Body Surface Area 0,902%* -85,4
(em?)

Body Perimeter (cm) 0,889** -226
** P<0.01

The value of differences between two
methods was in the range of 0,47% and 4,51%.
The value of differences was 1,14%, 2.02%,
0,54% and the correlation coefficient between
two methods were 0,87 (p<0.01), 0,91 (p<0.01)
and 0,92 (p<0.01) for whither height, back
height and rump height respectively.

Observed differences between traditional
and image processing methods measurements
were small especially for some body
measurement such as rump height and trunk
length and this difference can acceptable range
of measurements. The results of this study
showed that A Fixed Object Photo Method
which is one of image processing method can be

Std. Error  Std. Error
Mean
0,031 86,4%* 10,47 110
0,643 71,9%** 15,05 226

used for determination of livestock animal as an
alternative measuring system instead of
traditional methods. Also these methods can be
used as a practical and fast method for indirect
estimation of live weight of animals by using of
body surface area.
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Abstract

Trakya at North-west of Turkey in European part. This region have a big potential in agriculture and livestock
production. The total agricultural lands area is 380262 ha, 268311 ha and 394307 ha respectively for Edirne,
Kirklareli and Tekirdag. Total agricultural lands are 1042880 ha in Trakya.Especially, in Trakya region in spite of
the forage and pasture areas decreased the lands for the cereal and industrial crops was increased due to intensive
agriculture in latest years.

Animal productions have a big potential in total agricultural production in Trakya. Main species of livestock
are dairy cattle, beef, goat and sheep. These regions have very important potential in dairy cattle farming because
that; Trakya region is preservation area from some of livestock diseases. The transferring of livestock animal from
Anatolian regions to Trakya done with special permisions.

The total of livestock populations a specially dairy cattle are become from native, cultural and crossbreeds. It
has big potential about animal export from different countries. Approximately 96% of total dairy cow are cultural
and crossbreeds mainly Holstein cattle breed. His region has big potential about animal import from different
countries. This study was carried out to determine current situation of livestock production in Trakya.

Keyword: Trakya, Animal production, Cattle, sheep, goat

Introduction preservation area from some of livestock
diseases (Keskin and Agca, 2017). Special
permissions needed for transferring of livestock
animal from Anatolian to Trakya. On the other
hand there are many other species of livestock
animal such as beef, goat and sheep breeding by
farmers in Trakya region (Keskin and Agca,
2017). .

Dairy industryis the largest rural industry in
animal production at the many parts of country
and also in Trakya. Dairy cattle’s breeding is an
important part of the dairy industry. In latest
years many big enterprises established large
capacity new barn in Trakya (Gultekin 2014).
We focused on milk production and with this
aim the numbers of livestock animal and the
production level of milk evaluated in this study.
Status of sector:

The livestock producing is varying by species,
production system, pasture land, feed resource,
grazing, environment condition etc. There are
many different breeds of livestock animals and
they each have advantages and disadvantages
that are essential to the industry for breeders.

Trakya is geographical area in southeast
Europe, now split between Bulgaria, Greece and
Turkey, which is bounded by the Balkan
Mountains to the north, the Aegean Seato the
south and the Black Sea to the east. It comprises
southeastern Bulgaria (Northern Thrace),
northeastern Greece (Western Thrace) and the
European part of Turkey (Eastern Thrace)
(Anonymous, 2018).

This part of Turkey has a big potential in
agriculture and livestock production. The total
agricultural lands area is 380262 ha, 268311 ha
and 394307 ha respectively for Edirne,
Kirklareli and Tekirdag. Total agricultural lands
are 1042880 ha in Trakya. Especially, in Trakya
region in spite of the forage and pasture areas
decreased the lands for the cereal and industrial
crops were increased due to intensive
agriculture in the latest years (Giingor, 2007).

Animal  production especially dairy
production has a big potential in total
agricultural production in Trakya. This region
has very important potential in dairy cattle
farming because that; Trakya region is

*Corresponding author: aronal@nku.edu.tr
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Animal breeder mostly prefer to breeds which
have more productivity.

Numbers and distribution of livestock:

The changes in numbers of cattle in Trakya and
Turkey are given in Table 1. Total cattle
number, not regularly but generally increase
over years in Turkey. Total cattle number in

crossbreeds cattle population is approximately
89.9%o0f total cattle in 2017. The total cattle
population in three city of Trakya (443.928) was
the 2,8% of total cattle population of all country.
The ratio of pure and crossbreeds -cattle
populations were 99%, 97,9% and 98,9% in
Tekirdag, Edirne and Kirklareli respectively
(Anonymous, 2018).

general of Turkey was 15943586, pure and

Table 1.CattlePopulation in Trakya by years (heads) (TUIK, 2018)

2012 158017 165225 151315 474557 13914912 0,034
(0,987) (0,976) (0,976) (0,980) (0,823)

2013 154039 177605 157714 489358 14415257 0,034
(0,987) (0,975) 0,978) (0,980) 0,837)

2014 154102 162756 152091 468949 14223109 0,033
(0,988) (0,975) (0,998) (0,987) (0,861)

2015 138056 152108 146924 437088 13994071 0,031
(0,984) (0,998) (0,982) (0,988) (0,866)

2016 139395 150768 141707 431870 14080155 0,031
(0,987) (0,980) 0,985) (0,984) (0,877)

2017 152810 149062 142056 443928 15943586 0,028
(0,990) (0,979) (0,989) (0,988) (0,899)

**The ratioof pure and crosbreeds cattle in brackets

Numbers of milking cows and rate of them
in total cattle population is given in Table 2.
Total milking cow in general of Turkey was
5969048 and this was 37% of total cattle
number. Whereas total number of milking cows
in Trakya was (178478) and the ratio milking

cow numbers was 40% in total cattle numbers
of Trakya. The total milking cow numbers were
57134, 67791 and 53553 and the ratio in total of
Trakya were 0.37, 0.45 and 0.38 for Tekirdag,
Edirne and Kirklareli respectively in 2017
(Anonymous, 2018).

Table 2.Milking cow population in Tekirdag, Edirne and Kirklareli Provinces (heads) (TUIK, 2018)

Tekirdag Edirne Kirklareli Total Turkey

2012 60065 70283 66372 196720 5431400
(0,38) (0,43) (0,44) (041) (0,39)

2013 49310 79966 67427 196703 5607272
(0,32) (0,45) (0,43) (0,40) (0,39)

2014 58973 71302 60458 190733 5609240
(0,38) (0,44) (0,40) (0,41) (0,39)

2015 55101 69985 60200 185286 5535774
(0,40) (0,46) (0,41) (0,42) (0,40)

2016 53887 68220 54581 176688 5431715
(0,39) (0,45) (0,39) (0,41) (0,39)

2017 57134 67791 53553 178478 5969048
(0,37) (0,45) (0,38) (0,40) (0,37)

**The ratio of milking cows in total cattle population



The quantity of total milk production and the
average milk production of per milking cow are
given in Table 3. Total milk production in
Turkey was approximately 18 million metric
tons and the average of milking production from

per cow was 3.012in 2017. According to TUIK,
the ratio of breeds in total milk production were
90.6%, 6.5% and 2.5% for milking cow, sheep
and goats respectively in 2017.

Table 3.Total cow milk production in Tekirdag, Edirne and Kirklareli Provinces(ton) (TUIK, 2018)

Tekirdag Edirne

2012 222019 257869
(3,696) (3,669)

2013 211597 293406
(4,291) (3,669)

2014 222441 261647
(3,772) (3,670)

2015 209575 258169
(3,803) (3,689)

2016 205692 252363
(3,817) (3,699)

2017 218583 250756
(3,826) (3,699)

**Average milk production from per milking cow (ton)

Kirklareli Total Turkey ‘
253383 733271 15977837
(3,818) (3,727) (2,942)
251781 756784 16655009
(3,734) (3,847) (2,970)
247841 731929 16013136
(4,099) (3,837) (2,855)
224434 692178 15988885
(3,728) (3,736) (2,888)
197021 655076 15927985
(3,610) (3,708) (2,932)
201494 670833 17977259
(3,763) (3,759) (3,012)

Goat numbers in Trakya are given in Table
3. Total goat number was 172974 in Trakya and
this number was equal to 0.017% of total goat
numbers in Turkey (10419027) in 2017
(Anonymous, 2018). The ratios of milking
goats were 46.8% and 43.5% respectively for

Turkey and Trakya. Total goat numbers in
Trakya was 172974 and this number is 1.7% of
total goat population of Turkey. The number of
goats were 55824, 55218 and 61932 in
Tekirdag, Edirne and Kirklareli in 2017.

Table 4. Goat Population in Tekirdag, Edirne and Kirklareli Provinces(TUIK, 2018)

2012 60926 44678 68394
0,493 0,346 0,455
2013 56881 54121 76633
0,483 0,332 0,456
2014 65540 61377 97838
0,504 0,322 0,476
2015 60257 57717 95490
0,543 0,303 0,480
2016 62311 55602 60982
0,539 0,305 0,446
2017 55824 55218 61932
0,479 0,355 0,467

173998 8199184 0,021
0,440 0,420

187635 9059259 0,021
0,429 0,428

224755 10167125 0,022
0,442 0,425

213464 10210338 0,021
0,450 0,439

178895 10137534 0,018
0,434 0,441

172974 10419027 0,017
0,435 0,468

**The ratio of milking goats in total goat population

Numbers of sheep and the ratio of merinos
and crossbreeds in total sheep population are

given in Table 5. Total sheep of Turkey and
Trakya were approximately 33.6 million and

35



789540 heads respectively. The ratio of Trakya
sheep population was 2.3% of total sheep
number is Turkey.

Table 5.Sheep population in Tekirdag, Edirne and Kirklareli Provinces (Heads)(TUIK, 2018)

Tekirdag Edirne Kirklareli Total Turkey

2012 202259 205557 215161 622977 27425233 0,023
(0,097) (0,207) (0,002) (0,100) (0,056)

2013 180659 251426 245155 677240 29284247 0,023
(0,109) (0,190) (0,003) (0,101) (0,061)

2014 243697 289453 316328 849478 31140244 0,027
(0,351) (0,195) (0,002) (0,168) (0,068)

2015 227771 288917 303426 820114 31507934 0,026
(0,346) (0,199) (0,003) (0,167) (0,070)

2016 240088 279403 224926 744417 30983933 0,024
(0,391) (0,199) (0,003) (0,202) (0,069)

2017 255052 275480 259008 789540 33677636 0,023
(0,395) (0,219) (0,040) (0,217) (0,072)

*The ratio of merinos and crosbreeds of merino sheep in total population

Numbers of milking sheep and rate of them
in total sheep population are given in Table 6.
Total milking sheep in general of Turkey was
16363535 and this was 49% of total sheep
number. Whereas total number of milking sheep
in Trakya was (265952) and the ratio milking

sheep numbers were34% in total sheep numbers
of Trakya. The total milking sheep numbers
were 62573, 86128 and 117251 and the ratio in
total of Trakya were 0.25, 0.31 and 0.45for
Tekirdag, Edirne and Kirklareli respectively in
2017.

Table 6.Milking sheep population inTekirdag, Edirne and Kirklareli Provinces (TUIK, 2018)

Tekirdag Edirne Kirklareli Total Tiirkiye ‘

2012 90219 81722 95574 267515 13170967 0,020
(0,45) (0,40) (0,44) (0,43) (0,48)

2013 103241 103410 106843 313494 14429052 0,022
(0,57) (0,41) (0,44) (0,46) (0,49)

2014 97922 113178 123439 334539 14600530 0,023
(0,40) (0,39) (0,39) (0,39) (0,47)

2015 100553 108173 126992 335718 15337209 0,022
(0,44) (0,37) (0,42) (041) (0,49)

2016 104343 114027 76026 294396 15334083 0,019
(0,43) (0,41) (0,34) (0,40) (0,49)

2017 62573 86128 117251 265952 16363535 0,016
(0,25) (0,31) (0,45) (0,34) (0,49)

**Milking sheep ratio in total sheep population in bracket

The quantity of total sheep milk production
and the average milk production of per milking
sheep are given in Table 7. Total sheep milk
production in Turkey was approximately 1.34
million metric tons and the average of milking

production from per cow was 0.082 metric ton
in 2017. Whereas the average of milking
production from per cow was 0.114, 0.094 and
0.09 for Tekirdag, Edirne and Kirklareli
respectively in 2017.
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Table 7. Sheep milk production in Tekirdag, Edirne and Kirklareli Provinces (Ton)(TUIK, 2018)

Tekirdag Edirne Kirklareli

2012 7121 5789 8021
(0,079) (0,071) (0,084)

2013 6395 7201 8968
(0,062) (0,070) (0,084)

2014 6762 8223 10365
(0,069) (0,073) (0,084)

2015 6950 7919 10665
(0,069) (0,073) (0,084)

2016 7287 7754 6074
(0,070) (0,068) (0,080)

2017 7139 8080 10055
(0,114) (0,094) (0,086)

** Average milk production per milking goat (ton)

Discussion

Trakya region have big role in animal
production in Turkey. Main species of livestock
such as dairy and beef, goat and sheep and their
products produce in Trakya. Trakya region have
very important potential in dairy cattle farming
that’s why, Trakya region is preservation area
from some of livestock diseases. The total of
livestock populations especially dairy cattle are
become from cultural and crossbreeds (%99) in
2017. This rate was 89% for Turkey. It has big
potential about animal export from different
countries. This region has big potential about
animal import and export from different
countries.

Toplam Tiirkiye

20931 1007007 0,021
(0,078) (0,076)

22564 1101013 0,020
(0,072) (0,076)

25350 1113937 0,023
(0,076) (0,076)

25534 1177227 0,022
(0,076) (0,077)

21115 1160412 0,018
(0,072) (0,076)

25274 1344779 0,019
(0,095) (0,082)
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An alternative homemade dog food: Dog sausage
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Abstract

In this study, homemade foods prepared for adult dogs were filled into the intestine and tested for acceptability by
adult dogs. Three different foods were prepared. In the first food, rice and barley flour were used. Potatoes and
carrots were added to the second food instead of grains. Both of the two formulas were cooked for 20-30 minutes
with water added at 60% and cooled. The third formula was based on meat and prepared as raw. Meat products
and vegetables used in all three formulas were passed through electric chopping machine. All foods were filled
into the intestines in the form of sausages. Round sausages were made by connecting with rope and sausages were
dried with natural airflow for 7-12 days.

Nutrient analysis of sausages was done. Dry matter of grain containing sausage, grain free sausage and raw
food were found to be 80, 79, 64% respectively. The crude protein levels in 100 grams dry matter were 37, 55, and
58%, respectively.

Sixteen Golden adult dogs were used in the feeding experiments. The sausages were cut into 3-4 cm pieces and
each dog was given three foods at the same time. All the dogs consumed the sausages in a short time. After 10-15
minutes, the same sausages were again consumed quickly by all dogs in a similarly.

No color or odor changes were observed in the controls made after kept at room temperature for 3 months in
sausages which were vacuumed 7-12 days after being produced.

Keywords: Dog, homemade food, grain, grain-free, raw

Kopekler icin alternatif bir ev mamasi: Kopek sucugu

Ozet

Bu calisma ergin kopekler icin hazirlanan ev tipi mamalarin raf omriinii artirmak igin bagirsak igerisine
doldurulmas ve képekler tarafindan tiiketilebilirliginin test edilmesi amaciyla yapildi. Ug farkli mama hazirlandi.
Birinci mamada tahil olarak piring ve arpa unu kullanild:. Tkinci mamaya tahillarin yerine patates ve havug katildi.
Her iki mama formiile %60 oraninda ilave edilen su ile 20-30 dakika pisirildi ve sogutuldu. Ugiincii mama formiilii
ete dayal1 ve ¢ig olarak hazirlandi. Her ii¢ formiilde kullanilan et {irlinleri, sebzeler elektrikli kiyma makinesinde
kiyma haline getirilerek hazirlandi. Mamalar kangal sucugu seklinde dana bagirsagina dolduruldu. Iple baglanan
sucuklar 7-12 giin dogal hava etkisi ile kurutuldu.

Sucuklarin besin madde analizleri yapildi. Tahilly, tahilsiz ve ¢ig mamanin kuru maddeleri sirasiyla %80, 79,
64 olarak bulundu. Ham protein diizeyleri 100 gram kuru maddede sirasiyla %37, 55 ve 58 idi.

Yedirme denemelerinde 16 adet Golden 1rki ergin kopek kullanildi. Sucuklar kilifi ile birlikte kesilerek her
kdopek her mamay1 yiyecek sekilde ve ayni zamanda kdpeklere verildi. Sucuklar biitiin kdpekler ¢cok kisa siire
icerisinde tiiketti. 10-15 dakika sonra ayn1 sekilde tekrar sunulan sucuklar biitiin kdpekler tarafindan benzer sekilde
hizla tiiketildi.

Uretildikten 7-12 giin sonra vakumlanarak oda sicakliginda bekletilen sucuklarda 3 ay sonra yapilan
kontrollerde herhangi bir renk, koku degisikligi gozlenmedi.

Anahtar kelimeler: Kopek, yal, tahil, tahilsiz, ¢ig

INTRODUCTION be also as cookies, flakes, pellets, granules and
Dry dog foods are mostly preferred in dog powder ff)rms. Apart from dry foods, there are
commercial wet and canned dog food products

nutrition. Packing and storage costs are lower
(Crane et al 2000).

than juicy dog foods. Dry foods are produced as
shaped particles by extrusion process. They can

*Corresponding author: selcukalatas@gmail.com
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Apart from these types of commercial
products, dogs can also be fed with home-made
diet/food. It is possible to prepare nutrient
balanced home-made foods for dogs. Despite of
various advantages such as easy feeding, cost,
consistency and balanced nutrient supply with
commercial products, the number of pet owners
who feed their dogs with home-made diet is
increasing steadily. Because dog owners have a
concern that commercial products contain non-
natural substances and commercial foods might
have a negative impact on dog’s health. Raw or
cooked home-made foods can be prepared by
using the foods are preferred by dogs and by
making changes natural and traditional foods
from time to time (Case et al 2011).

It is recommended by some veterinarians
that some dogs can be fed with only home-made
foods. If the dog owners have decided to feed
their animals with home-made foods, providing
balanced practical home-made diet recipes and
extending the shelf life of prepared home-made
food are necessary. Properly formulated home-
made food can offer a good alternative to pet
owners, can be economical when done
collectively, and can be modified for different
health problems with minor changes. As the
animal ages, the content and nutrients can be
changed. It can be used effectively in dogs with
food allergies (Remillard 2008, Case et al
2011). It is very troublesome to prepare and
cook the home-made food everyday, so it is a
frequently used method to be stored in frozen
form in daily portions that prepared for a large
amount of food to be used for a long time. It is
also possible to prepare the food to be used
about a week and store it in a similar way in the
refrigerator (Case et al 2011).

Grains in dry dog food are rich in starch,
which are also commonly used as economic
sources (Holm et al 1988, Goelema et al 1999).
It has recently been focused on whole grains
like corn, barley, oats, which can be fermented
and are rich in soluble fiber, with low glycemic
index (De Godoy et al 2013). It has been argued
recently that the addition of grain to dog food is
not appropriate. Grain-free foods include starch

sources such as potatoes, sweet potatoes and
tapioca (Murhy 2017). The people who are
opposed to presence of grains in dog foods think
that grains are allergenic.

Raw foods are home-made or commercial
products prepared in recent years based on the
belief of pet owners that the wild ancestors of
dogs eating raw meat. People advocating raw
dog food talk about many benefits of animal
health, but none of them have been proven. On
the contrary, there are study results reporting
nutrient imbalance of raw food. It is also
possible that bones cause gastrointestinal
obstruction or perforation. The most common
concern is the risk of contamination of raw meat
with pathogens and the risk of infection for both
animals and humans. There are balanced or
supplement form of raw foods which need to be
kept in refrigerator or deep freeze (Case et al
2011).

The aim of this project is to determine the
possibility of storing the the home-made foods
with grain, grain-free and raw form by filling
into the cattle intestine in order to increase shelf
life of raw foods and to search for acceptability
of these foods by dogs.

MATERIAL and METHOD

In this study, 3 different foods were prepared.
One with grain, two without grain; one cooked,
one raw. The grain and grain-free formulas were
balanced to meet the nutritional needs of adult
dogs. The raw formula was adjusted to meet the
nutritional needs of adult dogs except for
vitamin and trace mineral requirements
(FEDIAF 2013).

The foods that were used to prepare the dog
foods were supplied from Selcuk University,
Research and Application Units of Faculty of
Veterinary Medicine, a slaughterhouse, a milk
processing facility, different supermarkets,
pharmacy and home. The intestine was taken
from the market. The egg shells were dried and
then pulverized by passing through a chopper.

Preparing grain sausage: Composition of the
materials given in Table 1 were prepared by

39



weighing all materials to be used as a mixture
of 4 kg in total. In the 7 liters of steel pot, the
mixture cooked with broken brass water for 10
minutes on a air gas cooker, barley flour was
added on it, cooked for 10 more minutes.
Another piece of meat was passed through a
chopping machine (Fakir Torque 1800) with a 4
mm disc and the meat products were cooked for
20 minutes with water. Then the grains and the
meats were combined, other additives such as
oil, egg shell, whey, garlic, were homogenized
and allowed to cool down at room temperature.
After the food had cooled down, the same
mincing machine was filled with sausage
making apricots in the form of barbecued
sausages.

Preparation of grain-free sausage: The
ingredients are given in table 2 of the formula
were prepared by weighing to form a mixture of
4 kg. In a 7 liters of steel pot, on the air gas oven,
the meat products passed through a chopping
machine with a 4 mm disc were cooked for 20
minutes with metered water, the same chopped
carrot and boiled potatoes were added, and
baked for 10 minutes. Then other additives such
as oil, egg shell, whey, garlic mixed thoroughly
and allowed to cool down at room temperature.
After the food was cooled, the sausages were
made by filling into the cattle intestine in the
same manner as the beef sausages.

Preparation the raw sausage: All of the meat
products, large fruits and vegetables given in
Table 3 were crumbled by a 4 mm disk mounted
mince. All the ingredients were mixed in a
plastic bowl and kneaded thoroughly. After
waiting for about 1 hour at room temperature, it

Table 1. Composition of grain food

Ingredient Rate, %

was filled into the cattle intestine with the help
of a mincing machine like other products.

The sausages, which were connected to the
doe, were hanged in such a way that they would
not touch each other, and were dried outdoors
and in the shade, 7-12 days with the effect of
natural air flow. Some of the products were
vacuumed (Stilea, VS 2140) to test their ability
of stored vacuumed and stored in the
refrigerator to prevent further drying and
deterioration.

The feeding trial was carried out at Selcuk
University Department of Veterinary Medicine
Dog unit. Sixteen adult Golden retriever dogs,
10 female and 6 male, were used in the feeding
trial. The dogs were fed with commercial dry
food for one meal per day. The feeding trial was
done before commercial food was given. As
they were produced in different dates, they were
fed with 12-day sausage and 7-day of raw
sausage. The slices were cut into pieces about 3
cm long with their sausage sheath. Three
different sausages were given each dog at the
same time and monitored their eating. After 10-
15 minutes, three sausages were again presented
to all the dogs in the same way.

Nutrient analysis: About 100 g of sample
was taken from each 12 days old grain and
grain-freel sausages and 7 days old raw sausage
and they were divided with the knife into small
pieces. Dry matter levels were determined by
using drying oven at 65°C for 48 hours. Dried
samples were grinded with a chopper (Kenwood
CH250) and then analyzed for dry matter, crude
ash, crude protein, ether extract and crude fiber
(Akkili¢ and Siirmen 1979).

Ingredient Rate, %



Chicken liver 4.00 Rice 4.00
Whey 2.00 Sunflower oil 0.65
Cattle lung 3.00 Water 60.00
Cattle meat, 5-10% fat 5.00 Fish oil 0.08
Cattle rumen 6.00 Garlic 0.02
Egg shell 0.25 Zinc proteinate 0.003
Chicken breast meat 11.00 Calcium iodate 0.00003

Barley 4.00 Vitamin E 0.0006

Table 2. Composition of grain-free food

Ingredient Rate, % Ingredient Rate, %
Chicken liver 4.00 Potatoes, boiled 10.00
Whey 2.00 Sunflower oil 0.66
Cattle lung 3.00 Water 60.00
Cattle meat, 5-10% fat 3.00 Fish oil 0.08
Cattle rumen 6.00 Garlic 0.003
Egg shell 0.25 Zinc proteinate 0.003
Chicken breast meat 6.00 Calcium iodate 0.00003
Carrot 5.00 Vitamin E 0.0006

Tablo 3. Composition of raw food

Ingredient Rate, % Ingredient Rate, %
25.00 Pea 7.08
7.50 Carrot 6.00
12.00 Apple 2.00
11.00 Brewer’s yeast 0.50
15.00 Sunflower oil 0.95
_ 10.00 Garlic 0.20
_ 1.50 Rosemary, cumin, linseed 0.03
RESULTS The crude nutrient analysis results of the

sausages are shown in Table 4. The metabolic
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energy levels calculated by the Atwater formula
(Case et al 2011) from the Weende analyzes of
the sausages are also the same table.

In the feeding experiments, 3 kinds of
sausages were given to each dog at the same
time, they consumed 3 pieces of each 3 cm
pieces of sousages in 1-2 minutes. After 10-15

Table 4. Nutrient analysis results of sousages, (100g DM)
1dry 2.dry Crude
matter,%  matter,% ash,%

80.24 90.44 6.40
78.98 91.81 4.63
64.11 88.21 4.52

minutes, the same sausages were again
consumed quickly by all dogs in a similar
manner.

No color, odor change, package deformation
was observed in the controls made to sausages
which were vacuumed at room temperature 7-
12 days after they were procused.

Crude Ether Crude ME Jkcal*
protein,%  extract,% fiber,%

36.66 13.58 5.98 375

54.94 10.35 4.61 369

58.36 13.67 3.59 390

*: Calculated with Atwater formula. ME=(CPx3.5)+(EEx8.5)+(NFEx3.5)

DISCUSSION

In Table 4, where the analysis results are given,
1.DM shows the dry matter levels of sausages
detected 7-12 days old. Sausages that were
hanging for a week or two in room conditions
showed that about 20-36% of the water
remained inside them. It is obvious that the
water will continue to fly in the following days
when it is held in this way. On the other hand,
in order to make the nutrient analysis more
reliable, the dried samples were analyzed by
taking into account the prolongation of this
process and the possibility of sausage breakage.
Differences were observed between the nutrient
levels calculated in the formulas and those
found in the analyzes. The reasons for this are
thought to be that the nutritional values of the
foods used in preparing the formula are
different from those provided.

In this study, it has been observed that in
terms of nutrient balanced home-made foods
can be stored and vacuumed in the cattle
intestine which a natural and viable substance.
There is no product in the form of kangal
sausage and stuffed dog food. Probably this is

the province. It has been seen that some brands
have products that can be called dog food
sausage or salami packaged in the form of
salami. However, it seems that their sheaths are
made of irreversible artificial material. There
are commercial frozen products in the form of
frozen meatballs or vegetable mixed raw foods
in vacuumed plastic package.

It has been found that the products are
consumed very much by the dogs. It's easy to
feed and there is no need to remove the sheath
of them. Dogs eat to fast and full mouth so It is
recommended that sousages to be chopped to
pieces before feeding in order to prevent
clogging. It can be said that it will be more
beneficial for dental health than classical home-
made type foods. The contents are natural
substances; no preservatives are added so they
can be eaten up to 3 months in vacuumed
packages without refrigerator.

Home-made products are usually stored in
storage containers for one week in the
refrigerator or for longer periods in the freezer.
Even if the sausages made in this study are
thought to be stored in the refrigerator without
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being vacuumed, they will occupy less space
than the storage containers because they are
filled in the cattle intestine.

All three sausage products produced in this
study can also be converted into commercial
products. Grain and grain-free sausage products
are balanced to meet the needs of adult dogs in
terms of nutrients. Vitamins and trace minerals
should be added to raw sausage food or the
formula can be modified to balance these
nutrients.

More extensive researchs on how long it can
be stored at room temperature or in the
refrigerator, without vacuum packaging or by
vacuum packaging are needed. It would also be
appropriate to investigate how much sousage
food can be fed daily to dogs, whether they can
be fed on their own or not. Also it would be
useful to conduct more studies about nutrient
composition of raw and grain-free food,
especially in terms of excess protein.
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Kopek Visceral Leishmaniasisinde IL-6, TNF-a, DHEA VE Kortizol Diizeylerinin
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Ozet

Kopeklerin visceral leishmaniasiste dogal rezervuar oldugu insanlarin ise rastlantisal olarak enfekte olduklari
bilinmektedir. Enfekte kopeklerin tedaviye yanitlarinin diigiik olmasi nedeniyle glinlimiizde kdpek leishmaniasis
(KanL)’inin dnlenmesinde iimit veren en dnemli yaklasimin immunoprofilaksi oldugu ifade edilmektedir. Bu
nedenlerden dolay1 giiniimiizde KanL’deki immun yanitin arastirilmasi yoniindeki ¢aligmalar dnem kazanmustir.
Leishmaniasis siiphesiyle Tip Fakiiltesi Parazitoloji Laboratuvarina gonderilen kdpek serumlarindan IFA testi ile
20’s1 Leishmania seropozitif ve 20’si Leishmania seronegatif olarak degerlendirilen 2-4 yaslarinda toplam 40 adet
erkek kopek caligmaya dahil edilmistir. Kopeklerin demografik ozellikleri ile klinik bulgulart bir anketle
degerlendirmistir. Calisma grubundaki serumlarin tamaminda immunokromatografik (HTT) yontem ile de parazite
Ozgli antikorlar arastirmistir. Ayrica serumlarda IL-6, TNF-o, DHEA ve kortizol seviyeleri ticari kitlerle
Olcilmiistiir. Calismada seropozitif kopeklerde en sik bildirilen semptomlar sirasiyla: halsizlik (%75), tiy
dokiilmesi (%70), kilo kaybi (%70) olarak siralanmaktadir. iki gruptaki kopekler semptomlar yoniinden
karsilagtirildiginda ates ve halsizligin gruplar arasinda anlamli farklilik gosterdigi saptanmustir (sirastyla p=0.015,
p=0.021). Leishmania seropozitif kopeklerde serum TNF-a seviyeleri 17,32 pg/ml, kontrol grubu kopeklerde 16,59
pg/ml (p=0.722), seropozitif kopeklerin serum IL-6 seviyeleri 33,72 pg/ml, seronegatiflerin 13,43 pg/ml
(p=0.091), Leishmania seropozitif kopekler ve kontrol grubu kopeklerin kortizol seviyeleri sirastyla 2,21 pg/dL
ve 1,94 ng/dL(p=0.546), Leishmania seropozitif kopeklerin serum DHEA-S degerleri 3,95 pg/dL iken seronegatif
kopeklerin 3,23 pg/dL (p=0.088) olarak bulunmustur. KanL’e kars1 gelisen immun yanittaki mekanizmalar ve
etkileyen faktorler hakkindaki bilgilerin artmasinin, ileride gelistirilecek immunoterapi arastirmalari i¢in gerekli
bilgi birikimine ve Leishmania“ya kars1 ag1 ¢alismalarina dnemli katkilar saglayacagi diistintilmektedir.

Anahtar kelimeler: DHEA, IL-6, kortizol, kdpek, TNF-a, visceral leishmaniasis

The Investigation of IL-6, TNF-a, DHEA and Cortisol Levels in Canine Visceral

Leishmaniasis™

Abstract

Dogs are considered as the main reservoirs of visceral leishmaniasis and it was known that humans could be
infected with the parasite accidentally. It was commonly stated that the most promising approach in the battle
against the canL (canine leishmaniasis) was immunoprophylaxis because of the low response to treatment among
dogs. Therefore, the studies in the field of immunology have gained much importance, recently. Totally 40 serum
specimens from dogs with suspected Leishmania infection, ages varied between 2 and four, 20 were IFA
seropositive and 20 were IFA seronegative, were included in the present study at Faculty of Medicine, Department
of Parasitology. The demographic and clinical properties of dogs were analysed with a survey. In the study group,
antibodies specific to parasite were determined with an immunochromatographic test (rapid test). Additionally,
the serum levels of IL-6, TNF-a, DHEA and cortisol were determined with commercially available kits. The most
common symptoms among the dogs were: weakness (75%), alopecia (70%) and weight loss (70%), respectively.
It was found that the frequency of weakness and fever were statistically different between groups (p=0.015,
p=0.021, respectively). The mean serum TNF-a level for seropositive dogs was 17,32 pg/ml and 16,59 pg/ml for
seronegative dogs (p=0.722), the mean serum IL-6 level for seropositive dogs was 33,72 pg/ml and 13,43 pg/ml
for seronegative dogs (p=0.091). Additionally, the mean serum cortisol level of seropositive and seronegative dogs
were 2,21 pg/dL and 1,94 pg/dL, respectively (p=0.546), it was found that while the mean serum DHEA-S level
of seropositive dogs were 3,95 pg/dL the mean value was 3,23 pg/dL for seronegative dogs (p=0.088).

It was thought that the improvement of knowledge about the immune mechanisms and affecting factors would
be helpful to forthcoming researches on immunotherapy of canL and the quality of available vaccines against
Leishmania.

Keywords: canine, cortisol, DHEA, IL-6, TNF-a, visceral Leishmaniasis

Corresponding author: abildik@adu.edu.tr



mailto:abildik@adu.edu.tr

Giris

Leishmania enfeksiyonu tropikal ve subtropikal
iklime sahip olan {ilkelerde goriilmektedir.
L.infantum ve L.chagasi’nin neden oldugu
zoonotik visceral leishmaniasis (VL) insanlarda
olusan leishmaniasisinin %20’sini
olusturmaktadir. Kopeklerin visseral
leishmaniasiste dogal rezervuar oldugu insanlarin
ise rastlantisal olarak infekte olduklar
bilinmektedir. Leishmaniasis de 6liim oram %10
olarak bildirilmis ve her yil 20.000 ile 40.000
insanin bu hastalik nedeniyle hayatin1 kaybettigi
ongorilmistir (Alvar vd., 2012). Tirkiyede ise
yaklasik 20 milyon kisi bu enfeksiyonun tehditi
altindadir. Ulkenin degisik bolgelerinde hastaligin
visseral ve kutan6z formlarma rastlanmaktadir
(Giirel vd., 2012).

Ozellikle endemik bélgelerde seropozitiflik
oranin1 saptamak amaciyla yapilan serolojik
calismalarda, Akdeniz’e kiyist olan iilkelerde
Kanin leishmaniasis (KanL) prevalansinin %2 ile
%40 arasinda degistigi, Tirkiye’de ise KanL
goriilme sikligimin %3 ile %45 arasinda degistigi
bildirilmistir (Balcioglu vd., 2009). KanL tiim
organ ve dokular1 etkileyebilen non-spesifik
klinige sahip sistemik bir enfeksiyon hastalig1
olup inkiibasyon siiresi ¢ok uzun olabilmektedir.
Hastalikta goriilen klinik bulgular ve patolojik
anomaliler: sistemik, kutandz, okiiler ve digerleri
olarak smiflandirilabilmektedir. Enfekte
kopeklerde basta dermatit olmak iizere kutandz
lezyonlarm en yaygin gozlenen belirti oldugu
bildirilmistir (Ciaramella vd., 1997). Sistemik
belirtiler: yaygin lenfadenomegali, viicut agirligi
kaybi, azalmis ya da artmis istah, uyusukluk,
splenomegali, poliiiri, polidipsi, ates, kusma, ishal
(kronik  kolit dahil) olarak siralanmaktadir
(Solano-Gallego vd., 2011). KanlL’de gozlenen
patolojik bulgular incelendiginde en yaygin
goriilenlerin makrofajik inflamasyon
(graniilomatdz), noétrofilik-makrofajik  iltihap
(pyograniillomat6z), lenfoplasmositik inflamasyon
ve lenfoid organlarda reaktif hiperplazi oldugu
bildirilmistir (Pena vd., 2008). Ancak bulgularin
tamamina yakininin non-spesifik olmasi hastaligin
klinige bagl aymrict tanisimi  imkansiz hale
getirmektedir. Bu nedenle IFAT, ELISA, DAT,
rK39 gibi immunokromatografik ydntemlerden
laboratuvar tanida Onemli Olciide
yararlanilmaktadir (Ferroglio vd., 2007).

T{imor nekrozis faktor alfa (TNF-a), dogal ve
kazanilmis  bagisiklik  sisteminde,  hiicre
regiilasyonunda, inflamasyonda, ates
olusumunda, kaseksi gelisiminde ve apoptoz
stireclerinde 6nemli rol oynamaktadir. Birgok
hiicre ve doku tipinde genis bir spektrumda
biyolojik aktivite gosterebilen hiicre
proliferasyonunu tetikleyici ve engelleyici etkisi
olan, kendini regiile edebilen bir proteindir
(Camcioglu ve Deniz, 2007). Basta makrofajlar ve
lenfositler olmak iizere bir¢ok hiicre tiirii
(monositler, fibroblast, astrositler, endotel
hiicreleri, noétrofiller ve NK-hiicreleri) TNF-a
salgilamaktadir. Salgilanmasini uyaran
maddelerin basinda gram-negatif bakterilerin
urettigi lipopolisakkaritler gelmektedir. Bunun
yani sira gram-pozitif bakterilerin hiicre duvari
yapisal bilesenlerinden peptidoglikan ve teikoik
asitler, kapsiil antijenleri ve ekzotoksinler,
mantarlarin hiicre duvar1 antijenleri, viral ve
paraziter  antijenlerin de TNF sentezini
baslatabildigi bildirilmistir (Isik vd., 2008). TNF-
o damar gecirgenligini artirarak bu yolla
enfeksiyon alanina makrofaj ve nétrofil gdgiinii
saglayan bir akut faz proteini olarak da
bilinmektedir. Makrofajlar, endotelyal hiicreler,
fibroblastlar ve T hiicrelerinden salman IL-6
(interl6kin-6); fibrinojen, CRP, C3 gibi akut faz
proteinlerinin sentezi ve antikor yapan B
lenfositlerin proliferasyonunda rol oynamaktadir
(Camcioglu ve Deniz, 2007, Isik vd., 2008).
Kortizol bircok doku ve organda fizyolojik etki
gosteren bir hormon olup temelde iki grup etki
gostermektedir:  Fizyolojik seviyede salinan
kortizol kan sekerinin ve kan basincinin dengede
kalmasinda etkili olurken farmokolojik seviyede
verildiginde anti-inflamatuvar etki
olusturmaktadir.  Kortizol, iskelet kasinda
proteinlerin amino asitlere pargalanmasini ve
glutamin  formasyonunu artirmakta, glikoz
tiketimini azaltmakta, karacigerde
glukoneogenezin ilerlemesini uyarmakta, adipoz
dokuda  lipolitik ~ hormona  duyarliligim
artirmaktadir (Newsholme ve Leech, 2011).
Dihidroksiepiandrosteron (DHEA) ve bunun
silfat formu olan analogu DHEAS, adrenal
korteksten ve sinir sisteminden sentezlenmektedir.
DHEAS temelde bir prekiirsor molekiil olup
periferal dokularda veya adrenal kortekste
enzimatik reaksiyonlarla siilfat kaldirlarak
DHEA’ya doniismektedir. Olusan DHEA ise



tekrar birtakim reaksiyonlarla Ostrojenik veya
androjenik hormonlara doniismektedir. Diger
adrenal korteks hormonlarinda oldugu gibi
ikisinin de sentezi ACTH tarafindan stimiile
edilmektedir. DHEA’larin seviyesinin diigiik
olmasi duygusal stres, romatoid hastaliklar,
kardiyovaskiiler — hastaliklar, immiin sistem
bozukluklar1 ve osteoporoz gibi bir¢ok hastalikla
iligkilendirilmistir (Chen ve Parker, 2004).

Calismada KanL’inden korunmada oOnemli
oldugu bilinen Thl hiicrelerinden salinan TNF-a
ile enfeksiyonun olugmasina ve ilerlemesine
neden olan Th2 hiicrelerinden salman IL-6
diizeyleri arastirildi. Ayrica serumda DHEA
miktarinin ~ azalmasi, Th1/Th2  dengesini
etkileyerek immun yanitin hastaligin ilerlemesine
neden olan Th2 yanita dogru yonelmesine yol
acmaktadir. Yapilan literatlir arastirilmasinda
insanlarda goriilen leishmaniasisinde kortizol ve
DHEA ile leishmaniasisin iligkisini degerlendiren
az sayida yayimn bulunmasina karsilik kdpeklerdeki
kortizol ve DHEA diizeyleri ile leishmaniasis
iligkisini aragtiran yaymn bulunamamistir. Bu
nedenle c¢alismada kopeklerdeki DHEA ve
kortizol serum diizeyleri dl¢iilerek leishmaniasisle
birlikteligi irdelenmistir.

Materyal ve Yontem

Bu c¢alismaya, Kusadasi ve Bodrum il¢elerinden
leishmaniasis siiphesiyle, soguk zincir kurallarina
uygun olarak veteriner hekimler tarafindan Tip
Fakiiltesi Parazitoloji Laboratuvarina gonderilen
kopek serumlar1 dahil edilmistir. Veteriner
Hekimler tarafindan calismaya katilmayi kabul
eden kopek sahipleri c¢alisma  hakkinda
bilgilendirilmis, k&peklerin  sosyodemografik
Ozelliklerini sorgulayan anket formu doldurulmusg
ve Adnan Menderes Universitesi 02/09/2009
tarihli Hayvan Etik Kurulundan izin alinmistir
(N0:2009/51).

Serumlar testler c¢alisilincaya kadar —20C'de
saklandi. IFA testi ile 20 adet Leishmania
seropozitif ve 20 adet Leishmania seronegatif
olarak degerlendirilen 2-4 yaslarinda toplam 40
adet erkek kopek serumu immunolojik ve
biyokimyasal analizlerde kullanildi.

IFA testi
Lamlarin Hazirlanmasi: Laboratuvarda 75 mm
uzunlugunda, 25 mm eninde 0,12 mm

kalinligindaki lamlarin iizerine elmas kalemle her
bir sirada alt1 olmak tizere iki sira toplam 12 adet

yuvarlak ¢izilerek testin uygulanacagi alanlar
belirlendi. Ayrica lamlarin sol {iist kdselerine
elmas kalemle kiiciik bir isaret konuldu.

Antijen Hazirlanmasi: Leishmaniasis’li kopegin
lenf nodundan alinan biyopsi materyali steril
ortamda NNN besiyerine ekildi. Bu besiyeri,
26°C’de inkiibe edildi. Promastigotlarin {iremesi
gerceklestikten sonra santrifiijlenen besiyeri 4-5
kez PBS ile yikandi. Promastigotlar mikroskopta
10’luk objektifte yeterli sayida olacak sekilde
daha 6nceden hazirlanmis IFAT lamlarina yayildi,
kurutuldu ve bu lamlar kullanilincaya kadar -
20°C’de saklandi.

Fluoresan Konjuge: Bu calismada tavsandan
elde edilen antiimmunglobulin G konjuge
kullanildi  (Cappel Fluorescein —Conjugated
Rabbit IgG Fraction To Dog IgG Whole Molecule,
MP Biomedicals Inc., Germany). Konjugenin
optimal sulandirimlar1 kataloglarinda belirtilmis
olmasina karsin yeni ¢alisilan konjugenin, teste
baglamadan optimal konsantrasyonlar1 bilinen
pozitif ~ve negatif serumlar kullanilarak
belirlenmistir (1/150).

Testin Yapihsi: Once sulandirma plaklarinin
kenarlarina serumlarin sira numaralart yazildi
(1,2,3,4...). Bu plaklarin ilk ¢ukurlarina 150 pl,
ikinci ¢ukurlarina 150 pl, ti¢lincii, dordiincii ve
besinci gukurlarina 50 pl PBS ¢oklu pipet yardimi
ile eklendi. Sulandirma plaginin ilk ¢ukurlarina
sirastyla 10 pl kopek serumlari eklenip karistirildi.
Serum koyma islemi bittikten sonra ilk ¢ukurdaki
karisimdan 50 pl ikinci ¢ukura aktarildi, ayni
islem dordiincii ¢ukura kadar devam ederek
serumlar sulandirildi. Serum sulandirilmalar
bitirildikten sonra antijen kapli lamlar yerlestirildi.
1/64, 1/128, 1/256, 1/512 oranlarinda sulandirilan
orneklerden her biri lam iizerindeki antijenle kaplh
cukurlara 10 pl damlatildi, 37°C’de 30 dakika
bekletildi. Etiivden ¢ikan lamlar, PBS dolu salede
ii¢c kez 5’er dakika yikandi ve kurutma kagidi
tizerinde kurumaya birakildi. Konjuge diliisyonu
her lam i¢in ortalama 150 ul PBS ve bir ul konjuge
olarak hazirland. Hazirlanan konjuge
sulandirmmindan her cukura yaklagik 15-20 pl
konuldu ve 37°C’lik etiive yerlestirildi ve 30
dakika bekletildi. Etiivden ¢ikarilan lamlar {i¢ kez
5 dakika PBS’li salede yikandi. Lamlarin iizerine
kurumadan gliserin tampon karigimindan iki ii¢
damla damlatilip lamelle iizeri kapatildi. Lamlar
fluoresan mikroskopta 490 nm dalga boyundaki
eksitasyon filtresi ile 20’lik okiiler kullanilarak
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incelendi. Calismada 1/64 ve {izeri titreler pozitif
olarak degerlendirildi.

Hizh Tani Testi (HTT) Immunokromotografik
Testler

Kopek serum oOrneklerine hizli tami testi kit
protokoliine  gére yapildi. SD  BIOLINE
Leishmania Ab, Standard diagnostics inc
firmasma ait seritler kullanildi. Seridin ped
kismima 20pul serum damlatildi. Serum iistiine
tampon soliisyonundan ii¢ damla (150ul) ilave
edildi, 10 dakika iginde sonuglar okundu.
Caligmada hem kontrol ¢izgisinin hem de pozitif
cizgisinin goriilmesi serumun pozitif, sadece
kontrol ¢izgisinin goriilmesi ise negatif olarak
degerlendirildi.

Biyokimyasal Analizler

Kopek serumlarinda IL-6 diizeyi ticari bir kit
(Canine IL-6 Quantikine® ELISA R&D Systems
Ltd..Minneapolis,USA) ; TNF-a diizeyi ticari bir
kit olan (Canine TNF- o Quantikine® ELISA
R&D Systems Ltd.,Minneapolis,USA); ile
Olciildi. Kopeklerde serum IL-6 ve TNF-a
konsantrasyonlari
http://www.myassays.com/four-
parameterlogistic-curve.assay  sitesinde  Four
Parameter Logistic Curve (4-PL) analizi ile
belirlendi. Bu analiz ile standart egriler ¢izilerek
hesaplamalar yapildi.

Sekil 1: HTT test sonuglar1.
Figure 1: HTT test results.

Kopek serumlarindaki TNF-a
konsantrasyon diizeyleri Sekil 2a’da, IL-6
konsantrasyon  diizeyleri  Sekil  2b’de

Kopek serumlarinda kortizol (8D15 Cortisol
reagent kit, Architect Systems Ltd., Abbott Park,
USA) ve DHEA-S (8K21 DHEA-S reagent kit,
Architect Systems Ltd., Abbott Park, USA) diizeyi
ticari bir kit ile Chemiluminescent Microparticle
Immunoassay (CMIA) technology yontemiyle
olctldii.

Istatistiksel analizler

Elde edilen verilerin istatistiksel analizi amaciyla
SPSS (for Windows Release 14 Standart Version
Copyright © Spss Inc.) hazir paket programi
kullanildi. Kontrol ve deney grubunun serum IL-
6, TNF-a, kortizol ve DHEA-S diizeylerinin
kargilagtirilmasinda Mann Whitney U testi,
gruplar semptomlar acisindan karsilastirilirken de
Ki-kare testi kullanilmistir. P degeri 0.05 den
kiicik olan parametreler anlamli olarak kabul
edilmistir.

Bulgular

Laboratuvara gelen kopek serumlarindan 1
kopek serumunda 1/64, 3 tanesinde 1/128, 8
tanesinde  1/256, 8 serumda 1/512
sulandirmada  Leishmania  seropozitifligi
saptanmistir. HTT ile IFAT seropozitif olarak
saptanan kopek serumlarmin tamaminda bant
goriiliirken, Seronegatif 20 kdpek serumununda
ise HTT ile bant saptanamamistir (Sekil 1.).

verilmistir. Leishmania seropozitif kopekler
ve kontrol grubu kopeklerin serum TNF-a
seviyeleri sirasiyla 17,32 pg/ml ve 16,59
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pg/ml; serum IL-6 diizeyleri sirasiyla 33,72 kontrol  grubuna gore anlamhi  fark
pg/ml ve 13,43 pg/ml olarak hesaplanmistir.  bulunamamustir.
Istatistiksel olarak her iki parametrede de

a) b)
gl
pg ml 200 0004
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Sekil 2: Leishmania seropozitif ve Leishmania seronegatif kdpeklere ait minimum, maksimum ve ortalama
a)TNF-a degerleri (p=0.722), b) IL-6 degerleri (p=0.091). ° ve * ortalamanin disinda tutulan degerler.

Figure 2: Minimum, maximum and mean a) TNF-a values (p = 0.722), b) IL-6 values (p=0.091) of Leishmania
seropositive and Leishmania seronegative dogs. ° and * values excluding the average.

a) b)

pedl e
L |

Wortuel

Lenhmanis servsegand Letshmasas retopennt
Lenhmania serymegatd Letshamants rervpuensd kbpekler bipabilesr
[ bopebler

Sekil 3: Leishmania seropozitif ve Leishmania seronegatif kopeklere ait minimum, maximum ve ortalama a)
DHEA-S degerleri (p=0.088), b) kortizol degerleri (p=0.546).

Figure 4: Minimum, maximum and mean a)DHEA-S values (p = 0.088), b) cortisol values (p=0.546) of
Leishmania seropositive and Leishmania seronegative dogs.
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Tablo 1.Leishmania seropozitif ve Leishmania seronegatif kopeklerde gozlenen semptomlar.

Semptomlar IFAT pozitif IFAT negatif P degeri
Evet 12(% 70) 9(% 50) 0.745
Hayir 8(%30) 9(% 50)
Ates Evet 10(% 50) 2(% 11,1)
_ Hayir 10(% 50) 16(% 88.9) Sy
Evet 15(%75) 6(%33,3)
m Hayir 5(%25) 12(%66,6) 0.021%
Tirnaklarda wuzama ve sekil [BGD 9(%45) 5(%23,7) 0,328
degisikligi Hayir 11(%55) 13(%72,3)
Tiiy dokiilmesi Evet 14(%70) 12(%66,6) 1,000
_ Hayir 6(%30) 6(%33,3)
Deride yara veya iilser Evet 11(%55) 11(%61,1) 0,752
_ Hayir 9(%45) 7(%39.,9)
Splenomegali Evet 3(%15) 0(%0) 0,232
_ Hayir 17(%75) 10(%100)
Hepatomegali Evet 3(%15) 1(%5.,5) 0,606
_ Hayir 17(%75) 17(%94,5)
Lenfadenopati Evet 6(%30) 4(%22,2) 0,719
_ Hayir 14(%70) 14(%77.8)
Diger semptomlar Evet 9(%45) 3(%16,6) 0,086
_ Hayir 11(%55) 15(%13,4)

Leishmania seropozitif kopeklerin serum
DHEA-S degerleri 3,95 pg/dL iken seronegatif
kopeklerin 3,23 pg/dL (Sekil 3a); kortizol
diizeyleri ise sirasiyla kortizol diizeyleri ise 2,21
ug/dL ve 1,94 pg/dL (Sekil 3b) olarak tayin
edilmistir. Istatistiksel olarak iki grup arasinda
anlamli bir fark bulunamamustir.

Leishmania seropozitif ve Leishmania
seronegatif kopeklerde goriilen
semptomlarin sonuglar1 ve ki kare testi ile
karsilagtirilmas1  Tablo 1%de gdsterilmistir.
Buna gore semptomlardan ates ve halsizlik iki
grup arasinda  anlamli  olarak  farkli
bulunmustur (p<0.05). IFAT ile belirlenen 18
seronegatif ~ kopeklerin iki tanesinin
semptomlarina ulagilamamaistir.

Tartisma ve Sonu¢

Leishmaniasis, zorunlu hiicre i¢i paraziti olan
Leishmania cinsi parazitlerin neden oldugu
zoonotik bir enfeksiyon hastaligi olarak
tanimlanmaktadir. Hastalik parazitin yerlesim
yerine gore siniflandirilmakta olup visceral,

Table 1. Symptoms observed in Leishmania seropositive and Leishmania seronegative dogs.

kutandz ve mukokutandz olmak {izere ii¢ gruba
ayrilmaktadir. Hastalifin gelisiminde etken
olan parazit tiirli ve konagm immun sistemi
onemli rol oynamaktadir Hastaligin en agir
seyreden formu olan VL’de basta dalak ve
karaciger olmak iizere i¢ organlarda enfeksiyon
gelismekte ve tedavi edilmez ise Oliimle
sonuglanabilmektedir (Roberts, 2006).

KanL, cok farkli semptomlar gosterebilen
multisistemik bir hastalik olup bazi kdpeklerde
enfeksiyonunun ¢ok uzun siire asemptomatik
kalabilecegi bildirilmistir. Kd&peklerde en
yaygin goriilen semptomlarin deride lezyonlar,
genel durumun kétiillesmesi, kas atrofisi ve
lenfadenomegali, kilo  kaybi oldugu
bildirilmistir  (Solano-Gallego vd., 2011).
Balcioglu vd., (2009), 24 seropozitif kopegin
ikisinde (%14.2) zayiflama, alopesi, tirnak
uzamasi, burun c¢evresinde yara gibi
semptomlarin goriildiigiini bildirmistir. Durgut
vd.,,  (2012), Leishmania  enfeksiyonu
saptadiklar1 10 kdpegin 9“unda deri lezyonu,
8“inde kilo kaybi, 7*sinde konjunktivit, 6’sinda
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alopesi, 6’sinda kepeklenme, 5’inde tirnaklarda
uzama, 4’lnde lenfadenopati, iiglinde
giicsiizlik, iiclinde istahsizlik, ikisinde
epistaksis goriildiigiinii belirtmislerdir. Chargui
vd.,(2009)’da  IFAT  pozitif  kopeklerin
%50’sinde herhangi bir semptom goriilmedigini
ifade etmiglerdir. Yapilan ¢aligmada IFAT
seropozitif kopeklerde en sik  bildirilen
semptomlar sirastyla: halsizlik (%75), tiy
dokiilmesi (%70), kilo kaybi1 (%70), deride yara
ve llserler (%55), ates (%50), tirnaklarda
uzama ve sekil bozuklugu (%45), lenfadenopati
(%30), splenomegali (%15) ve hepatomegali
(%15) olarak siralanmaktadir. Caligmamizda
seropozitif ve negatif kopekler semptomlar
yoniinden karsilastirildiginda ates ve halsizligin
gruplar arasinda anlamli farklilik gdsterdigi
saptanmigtir.

Leishmania ile infekte kopeklerde klinik
bulgular hastaliga isaret edebilmekte ancak
taninin laboratuvar bulgulariyla
kesinlestirilmesi gerekmektedir. IFAT
epidemiyolojik arastirmalarda ve klinikte tani
koyabilmek amaciyla en sik tercih edilen
yontemlerden biri olarak ifade edilmektedir
IFAT 1in kullanildig1 calismalarda testin esik
degeri (cut-off) calismalar arasinda farklilik
gostermektedir. Genelde <1:40 titreleri negatif
ve >1:160 titreler pozitif, arada kalan titreler
“slipheli” olarak degerlendirilmektedir
(Ferroglio vd., 2007). Camargo vd., (2010),
caligmalarinda 100'( KanL endemik bolgeden
ve 100 de non-endemik bdlgeden kan
ornekleri toplamig, tanida kullanilan IFAT,
ELISA, parazitolojik yontemler ve PCR
yontemini karsilastirmig ve ¢aligmada IFAT ve
PCR"in  duyarliligt = %100  ELISA*nin
duyarliligt %99 olarak bildirilmistir. IFAT
laboratuvarimizda KanL tamisinda 10 yila
yakindir rutin olarak kullanilmakta ve 1/64 ve
lizeri titreler pozitif olarak
degerlendirilmektedir. Bu nedenle bu ¢calismada
da ayni test titre degerleri (1/64 ve iizeri) pozitif
olarak degerlendirilmistir.

Caligmamizda kullandigimiz HTT,
rekombinant  Leishmania 1K-39  antijeni
emdirilmis stripler ile kandaki anti-Leishmania
antikorlarin1 tespit etmektedir. Caligsmalarda
testin duyarliliginn %67 ile %100 ve
Ozgiilligiiniin %93 ile %100 arasinda degistigi
bildirilmektedir (Otranto vd., 2004; Metler vd.,

2005). Calismamizda IFAT ile seropozitiflik
saptanan kopek serumlarinin tamami HTT ile
pozitif, seronegatif saptananlar ise HTT ile
negatif bulunmus ve IFAT testi ile HTT testinin
% 100 oraninda uyustugu belirlenmistir.

Sistemik ve yaygin inflamatuvar yaniti olan
VL’de hastalar uzun siireli strese maruz
kalmakta olup bu durum kronik VL hastalarinda
anemi, hepatosplenomegali, kilo kaybi,
malnutrisyon ve ates gibi  belirtilerin
goriilmesinin nedeni olarak gosterilmektedir.
Uzun siireli stres durumlarinda hormon
seviyelerinde degisiklik oldugu
bildirilmektedir. Bu  durumda  kortizol
diizeyinin arttig1, tritropin saliniminin inhibe
oldugu, T3 ve T4 diizeylerinin distigii ifade
edilmektedir (Helmreich vd., 2005). Infeksiyon
hastaliklarinda  néroendokrin ~ ve  immun
yolaklar birlikte hareket ederek konagin immun
yanitinin olusmasina neden oldugu
bilinmektedir. Enfeksiyonlar gibi viicutta stres
olusturan uyaranlara cevap olarak goriilen temel
endokrin reaksiyon hipotalamik-pitiiiteradrenal
(HPA) eksenin uyarilmast olup sitokin
seviyelerindeki degisiklikler HPA eksenini
baskilayarak veya tetikleyerek etki gosterdigi
bildirilmektedir (Perez vd., 2009). Kortizol
HPA eksenin temel bileseni olup strese karsi
immun yanitta baskilayic1 fonksiyonu ile kilit
rol oynayarak sistemik enfeksiyonlarda plazma
kortizol seviyesine bagli olarak hastaligin
siddetinin arttig1 ifade edilmektedir. Serbest
kortizol dolasimdaki tiim kortizoliin %6-20’sini
olusturmakta olup sepsis durumunda dolagim ve
metabolizma iizerinde hayat kurtarici etkiye
sahip oldugu belirtilmektedir (Torpy ve Ho,
2007). Verde vd., (2011) ¢aligmalarinda 72 VL
hastas1 ve 20 kisilik kontrol grubunun
aldesteron,  adrenokortikotropik ~ hormon
(ACTH), kortizol, paratiroid hormon (PTH),
tiroit stimiilan hormon (TSH), triiyodotironin
(T3), serbest tiroksin (T4) ve testosteron
degerlerini kemiliiminesan yontemle
arastirmiglar ve arastirma sonucunda plazma
ACTH ve kortizol diizeyinin VL hastalarinda
yiiksek oldugunu bildirmislerdir.

Bir diger adrenal korteks hormonu olan
DHEA cinsiyet hormonlarinin 6nciisii  olup
dolasimda genelde siilfat formunda bulunmakta
ve kortizoliin immun sistemdeki olumsuz
etkisini dengeledigi ifade edilmektedir. Diisiik
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seviyedeki DHEA  Thl/Th2  dengesini
etkileyerek ~ immun  yanitin  hastaligin
ilerlemesine neden olan Th2 yanita dogru
yonelmesine, Th2 hiicrelerinden salinan
sitokinlerin ~ artmasina  neden oldugu
bildirilmektedir (Giltay vd., 2000). Perez vd.,
(2011), T.cruzi enfeksiyonuna geng farelerin
erigkinlere gore daha duyarli oldugunu
gbzlemlemis ve aragtirmacilar gen¢ farelerde
paraziteminin, kortikosteron (CT) diizeyinin ve
CT/DHEA-s oranmin daha yiiksek oldugunu
bildirmislerdir. Diffiiz leishmaniasisli
hastalarda yapilan bir ¢aligmada IFN-y, DHEA
ve kortizol seviyeleri diisik, IL-6 seviyesi
yiiksek bulunmustur. Spesifik tedaviye ilaveten
DHEA ve kortizoliin diffiiz leishmaniasisli
insanlarda  tedaviyi  desteklemek  iizere
verilmesinin immun yanitin Th1l yanita dogru
yonelerek parazitin elimine edebilecegi ifade
edilmektedir (Galindo-Sevilla vd., 2007).
Yapilan literatiir aragtirilmasinda kopeklerdeki
kortizol ve DHEA diizeyleri ile leishmaniasis
iligkisini aragtiran yaym bulunamamustir.
Sitokinler, immun sistem hiicrelerinin veya
enfeksiyona karst olusan yangi hiicrelerinin
etkinliklerini arttiran, azaltan veya diizenleyen
uyartlmis  olan  lenfositler,  monositler,
makrofajlar ile immun sisteme bagli diger bazi
hiicrelerde sentez edilen ve salindiklarinda
organizmada sistemik ve hiicresel etkileri olan
biyolojik diizenleyicilerdir ~(Sacu, 2008).
Deneysel olarak infekte edilen kdpeklerle ilgili
yapilan caligsmalarda immun yanitin
diizenlenmesinde T lenfositlerin ve sitokinlerin
onemli rolleri oldugu, Th1 ve Th2 hiicrelerinin
birbirlerinden farkli olarak degisik sitokinlerin
salinmasindan sorumlu olduklar1 bilinmektedir
(Pinelli vd., 1995). KanL direngli olgularda
aktive olan Thl hiicrelerinden interferon gama
(IFN-y) ve tiimor nekrozis faktor alfa (TNF-a)
ve interlokin 2 (IL-2) salimminin oldugu
bildirilmektedir (Barbieri, 2006). L.major ile
enfekte edilen fare model iizerinde yapilan
caligmalarda, Thl hiicreleri ve onlarla ilgili
sitokinlerden IFN-y ve TNF-o lezyonlarin
iyilesmesinden sorumlu oldugu gézlenmistir
(Boom vd., 1990). Leishmaniasisli
asemptomatik kopeklerin uzun siire takip
edildikleri ve bu siire i¢inde semptomlarin
saptanmadig1 bir ¢aligmada, kdpeklerde Thl
hiicreleri tarafindan salian IL-2, INF-y ve IL-

18’in yiliksek oldugu ve bu IL’lerin hastaligin
ilerlemesine engel olduklar1 ifade edilmektedir
(Manna vd., 2006). Esas olarak moononiikleer
fagositler tarafindan sentezlenen TNF-a bir
sitokin olmakla beraber antijenle uyarilan T,
NK ve mast hiicreleri tarafindan da
sentezlendigi bilinmektedir. Agir
enfeksiyonlarda TNF-a sentezi bilylik oranda
artarak  ates, karacigerden akut faz
proteinlerinin sentezi ve kageksi gibi sistemik
belirtilerin ortaya ¢ikmasina neden olmaktadir
(Camcioglu ve Deniz, 2007). VL’li hastalarda
goriilen halsizlik, kilo kayb1 ve aneminin TNF-
a ile iligkili olabilecegi belirtilmektedir. De
Lima vd., (2007), hem saglikli kontrol grubu
kopeklerde hem de leishmaniasisli kdpeklerin
serumlarinda TNF-a diizeyini aragtirmis ve IL-
6’dan farkli olarak TNF-a’nin kopeklerin ¢ok
az bir kisminda yiikseldigini ve aktif hastalikla
iligkili olmadigini belirtmislerdir. Kdpeklerin
tamaminda TNF-a aktivitesinin artmamasi ve
kopeklerde TNF-a diizeyinin diisiik olmasinin
nedeni olarak bu sitokinin etkisinin hedef
hiicrenin ~ membran-bagli  reseptorleriyle
etkilesimine bagli olmasi nedeniyle olabilecegi
ve bu reseptdrlerin TNFo’dan daha uzun
yarilanma Omriine sahip oldugu ve bu nedenle
direkt TNF-a’y1 belirlemek yerine bu
reseptorleri belirlenmenin daha iyi bir marker
olacagi dislinilmektedir (De Lima vd., 2007).
Benzer sekilde Pinelli vd.,, (1994), da VL
semptomlu kopeklerden izole ettikleri PBMC
siipernatanlarini Con-A ile uyarmis ve kontrol
grubu kopeklere gore TNFa  aktivitesinin
diistiigiinii gdstermislerdir. Ayrica bu ¢caligmada
6 semptomlu kopegin iglinde TNF-a
aktivitesinin tamamen baskilandigi rapor
edilmistir. Barral-Netto vd., (1991) insanlarda
aktif VL’li 28 hastanin 24“iinde TNF-a
diizeyinin yiiksek oldugunu ve tedavi sonrasi
hizla diistiglini bildirmislerdir. Arastirmacilar
bu nedenle TNF-o’nin tedavinin etkinliginin
takibinde bir marker olarak kullanilabilecegini
ifade etmislerdir. Tumang vd., (1994) L.
donovani ile deneysel olarak enfekte edilen
farelerin  karaciger hiicrelerinde  TNF-a
diizeyinin kontrol grubuna gore ¢aligmanin
sekizinci  haftasinda 5.5 kat arttigim
bildirmislerdir. Calismamizda Leishmania
seropozitif kdpekler ile kontrol grubu kopekler
arasinda bir fark bulunamamastir.
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IL-6, hepatositlerde akut-faz  protein
sentezini uyaran, B hiicre farklilasmasinda ve T
hiicre aktivasyonunda rol oynayan
multifaktdryel bir sitokin olarak bilinmektedir.
Memelilerde IL-6'nin hem Thl hem de Th2
immun yanitta rol aldig1 ifade edilmektedir
(Dalrymple vd., 1995). Kopeklerde Leishmania
enfeksiyonunda salgilanan IL-6’nin  hangi
hiicrelerden  kaynaklandigi  tam  olarak
bilinmemekle birlikte insanlarda ve kdpeklerde
yapilan ¢alismalarda periferik kan monontikleer
hiicre (PBMC)’lerin Leishmania ile inkiibe
edildiginde 1L-6 sentezledigi bildirilmistir
(Pinelli vd., 1994). VL patofizyolojisinde IL-
6’nin rolii tam olarak bilinmemekle birlikte akut
faz proteinlerinin senteziyle iligkili olabilecegi
diistintilmektedir (De Lima vd., 2007). De Lima
vd., (2007) leishmaniasisli kdpeklerde serum
IL-6 diizeyinin saglikli kontrollere gére anlamli
sekilde yiiksek oldugu ve IL-6’nin hastaligin
siddetiyle iliskili olabilecegini bildirilmislerdir.
VL hastalarinda PBMC’lerin canli veya oli
Leishmania ile inkiibe edildiginde ¢ok yiiksek
miktarda IL-6 tirettigi bildirilmistir (Akuffo ve
Britton, 1992). Pinelli vd. (1994), SLA
(Soluble Leishmania antigen) ile uyarilan
semptomatik  kdpeklerden izole edilen
PBMC’lerde  IL-6  diizeyinin  saglikli
kontrollerden farkli olmadigini belirtmislerdir.
Leishmania seropozitif kopeklerde serum IL-6
diizeyleri 33,72 pg/ml seronegatiflerde 13,43
pg/ml olarak &l¢iilmiis ve her iki grup arasinda
istatitistiksel (p=0.091) olarak anlamli bir fark
saptanamasa da, seropozitif kopek serumlarinda
IL-6 diizeyinin kontrol grubundan yiiksek
oldugu belirlenmistir.

KanlL’e kars1 gelisen immun yanittaki
mekanizmalar ve etkileyen faktorler hakkindaki
bilgilerin artmasinin, ileride immunoterapinin
tedavi secenekleri arasinda yer almasia ve
Leishmania’ya karst as1  gelistirilmesinde
onemli katkilar saglayacag diistintilmektedir.
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Seyhan Baraj Goliinde Kafes Kosullarinda Tek Cinsiyet Tilapia Yetistiriciligi

Suat DIKEL" Taylan TOYGANOZU

Cukurova Universitesi Su Uriinleri Fakiiltesi Balcali Adana

Ozet

Bu denemede Kis1 geciren Nil tilapiasinin (Oreochromis niloticus) erkek, disi ve karisik cinsiyetteki
degerlendirilmesinin, 70 giinliik bir siire boyunca yiizen kafeslerde ii¢ tekerriirli olarak yetistiriciligi
yapilmistir. Deneme haziran-eyliil aylar1 arasinda gergeklestirilmistir. Deneme, 6zel bir isletme i¢in kurulan
Seyhan Baraj Golii ylizen ag kafeslerinde gergeklestirilmistir. Caligma 1x1x1.5 m ebatinda, 1.2 cm ag gozii
aciklig1 olan, aglarla donatilmis polietilen yiizer ag kafeslerde yapilmistir. Kislatilmis 20-25 g agilikli 1 yash
tilapia (Oreochromis niloticus) lar. C.U.S.U.F. den temin edilmistir. Ug grubun baz1 biiyiime performanslari
incelendi. Kiiltlir periyodu sirasinda% 5 oraninda (b.wt. day-1,% 45 ham protein) yiizen peletler kullanildi.
Su kalitesi ve balik biiylimesi haftalik olarak izlendi. Son hasatta gruplar arasinda ortalama viicut
agirhgindaki 6nemli farkliliklar gézlendi (P <0.05). Erkek, disi ve karma cinsiyet gruplarmin giinliik canl
agirlik artig1 sirastyla 1.872 + 0.208 g.d!, 0.602 + 0,147 g.d! ve 1.141 = 0.046 g.d"!' seklinde olmustur (P
<0.05). Caligmanin sonunda erkek gruplarin diger gruplara gore daha yiiksek toplam verimi vardir (P <0.05).
En diistik FCR (1.49 + 0.07) ve en yiiksek verim (5.767 £ 0.65 kg / m3) erkeklerden elde edilmistir. Bu
sonuglara gore Adana ili Seyhan Baraj Goélii'nde Nil tilapialarinin erkekleri ile monoseks kiiltiirii kafes
kosullarinda karisik kiiltiirden daha fazla uygulanabilir oldugu bulunmustur.

Anahtar Kelimeler: Erkek Tilapia, Tek cinsiyet, Kafeste Balik Yetistiriciligi

Monosex Culture of Tilapia in Cage Condition in Seyhan Dam Lake Adana
Turkey

Abstract

An evaluation comparative growth performance of male, female and mixed-sex of overwintered Nile tilapia
(Oreochromis niloticus) was carried out in triplicate in floating cages over a period of 70 days. The
experiment was carried out from June to September. The experiment was carried out in Seyhan Dam Lake
floating net cages established for a private enterprise. 1x1x1.5 min size, 1.2 cm mesh, floated on polyethylene
tins cages that are equipped with nets are used. 20-25 g over winterized 1 elderly tilapia (Oreochromis
niloticus) is obtained from faculty research station (C.U.S.U.F.) Some growth performances of three groups
were examined. Floating pellets were used at 5% (b.wt. day™!, 45% crude protein) during the culture period.
Water quality and fish growth were monitored weekly. Significant differences in mean body weights between
the groups were observed at the final harvest (P<0.05). Daily weight gains of males, females and mixed-sex
groups were 1,872+0,208 g.d™" 0,602+0,147 g.d!, and 1.141+0.046 g.d"! respectively (P<0.05). At the end
of the study, male groups have a higher total yield than the other groups (P<0.05). The lowest FCR
(1.49+0.07) and the highest yield (5.767+0.65 kg/m®) were obtained from males. According to these scores
male monosex culture of Nile tilapia more applicable than mixed-culture in cage condition in Seyhan Dam
Lake Adana Turkey.

Keywords: Male Tilapia, Monosex, Cage Culture
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Giris

Tilapialar son yillarda basta A.B.D ve bazi
Avrupa iilkeleri olmak {izere birgok gelismis
iilkede biiyiik restoran zincirlerinde mezgit ve
morina  gibi  filetolarindan  yararlanilan
baliklarin yerine secenek olarak yararlanilmaya
baglanmigtir (Fitzsimmons 2001). Gelisen
akuakiiltiir sektoriiniin en onemli
segmentlerinden biri haline gelen Tilapyalarin
(Diinya) toplam yetistiricilikle olan tiretimi 4
milyon ton/yil'' bulmus ve bunun 6nemli bir
kism1 da Asya'da (3 milyon ton/y1l) {iretilmistir
(FAO 2015). Birgok Asya iilkesinin énemli bir
ihracat kaynagini olusturmasinin  yaninda
tilapya pazarda bir¢ok sorunla karsilagmaktadir.
Bunlarin basinda, ithalatgi {ilkelerin (6nemli bir
kismint -%78’ini Amerika olusturur) kotii koku,
et kalitesinde bozukluk ve kiigiik boy gibi bazi
kalite sorunlar yiiziinden iirlinleri reddetmeleri
gelmektedir (Dikel 2009). Artan pazar
isteklerinin karsilanmasi i¢in iirlin kalitesinin
artirtlmaya calisilmasi kaginilmaz olmustur. Bu
baglamda kiiltiir baliklarinda tiretimde verimin
artirtlmasina ¢alisilirken ayni zamanda iiretilen
triinlin  kalitesinin  artirillmas1  konusu da
giindeme gelmistir. Bdylece sadece birim
alandan degil, birim canlidan da yiiksek ve
kaliteli iiriin alinmaya ¢alisilmaktadir. ithalatc
iilkelerden gelen s6z konusu elestiriler goz
oniinde bulunduruldugunda kétii  kokunun
giderilmesi i¢in havuzlarin yerine kafeslerin
kullanilmasi, et kalitesinin yiikseltilmesi i¢in iyi
kalitede yemlerin kullanimi ve kii¢lik boyun
gelistirilmesi icin de kislatilmis 50-60g ‘lik
erkek bireylerle operasyona baglanmasinin,
sayilan bu sorunlara onemli diizeyde ¢6ziim
saglayacagr  diislincesi  giderek  agirlik
kazanmaktadir. Tek cinsiyetle ve kislatilmis
bireyle iiretime baglanmasinin en Onemli
avantajlarindan biri de stok yogunlugunun sabit
kalmasidir. Boylece hem isletme donemi bakim
ve besleme operasyonu planli bir bigimde
sonlanirken hem de iretim sonrasi {riin

miktarmin kalite ve kantitesi hakkinda 6nemli
diizeyde beklentiler karsilanabilmektedir.

Tilapyalarin diinya pazarindaki yeri giderek
artmakla birlikte tiiketicilerinin pazar istekleri
de artmaktadir. Artan bu isteklerin karsilanmasi
amaciyla daha kisa siirede pazara ulasan, daha
az yemle daha yiiksek canli agirliklara ulasan
erkek bireyler elde edilerek yetistirilmektedir
(Dikel 2009).

Cichlidae familyasina ait tiirlerde erkek
bireylerin disilere gore %30’a varan oranlarda
daha yiiksek canli agirlik kazanabildikleri
bildirilmektedir (Puriginin ve ark 1975). Bu
nedenle tilapya yetistiriciliginde tek cinsiyete
dayali yetistiricilik yapilirken erkek bireyler
tercih edilmektedir. Tek cinsiyet (monoseks)
iiretimin uygulanmasinda erkek birey elde
etmek i¢in genellikle su ii¢ metod kullanilir.(a)
erkek ve disi yavrularin genital papillalarindaki
farkliliktan yararlanilarak ayirim, (b) hormon
kullanarak cinsiyetin saptirilmas1 ve (c) %100
erkek melez birey verecek iki tiiriin
kullanilmas1 (Guerrero 1982). Belirtilen {i¢
metodun da bir birleri {izerine avantaj ve dez
avantajlari mevcuttur. Elle cinsiyet ayirimi
kolay ve pratik bir uygulama gibi goriinse de
tilapyalarin ¢ok erken caglarda cinsiyetlerini
ayirt etmek hatali sonug verebilmesi ile birlikte
oldukca zor bir uygulamadir (Hulata ve ark.,
1982). Bu nedenle erkek ve disilerin ayrimi
yerine sadece erkek birey elde etmenin yollar
arastirilmistir. Tek cinsiyet elde etmenin diger
yollart hormon ile cinsiyet saptirma ve
melezlemedir (Balarin ve Haller 1982). Bu iki
methodun dstiinliikleri halen tartisilmaktadir.
Bir¢ok hormon  kullaniminin
avantajlarim savunurken, kimi yazarlar da
performansinin

arastirmaci

melez  bireylerin  {istiin
yetistiricilikte ~ ¢ok  avantajli  sonuglara
ulagabildigini bildirmislerdir (Turner 1984).
Birgok arastirmact ve diretici Orgiit tilapia
iiretiminde hormon kullaniminin giliniimiizde
onemini kaybetmege basaldigini belirtirken, her
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ne kadar erkeklestirmek icin kullanilan
hormonlarin  hemen  viicuttan  atilacagi
konusunda bilgiler verse de, tiiketicilerin bu tiir
kimyasallar kullanilarak iiretilen iiriinleri tercih
etmedikleri, bunun yami sira daha dogal
yontemlerle iiretilen tilapiaya yoneldiklerini
bildirmektedirler. Melezleme yaparak tek
cinsiyet (erkek birey) elde etme dogal
yontemlerden bir digeridir. Tilapya
yetistiriciliginde tercih edilen melez bireylerin
saf bireylere karsi sahip olduklari en 6nemli
tistiinliikleri yemden yaralanma yeteneklerinin
yiiksek olmas1 ve hizli biiyiimedir. Bu nedenle
konu ile ilgilenen bircok iilkede birgok
melezleme modeli gelistirilmis ve kullanilmaga
baglanmistir. Bunlara o6rnek olarak Tayvan
Kirmzi Tilapyas1 (Oreochromis niloticus X
Oreochromis mossambicus) Florida Kirmizi
Tilapyas1 (O hornorum X O aureus F1’leri X
O.mosambicus) ve Filipin Kirmiz1 Tilapyast
(0.hornorum X O. mossambicus) verilebilir
(Siddiqui ve Najada 1992). Melez bireylerin
¢ogunlugunun ya da tamaminin erkek olmasi
melez bireylere dayali yetistiricili§i cazip
kilmaktadir. % 100 erkek birey verebilecek
melezleme programlari gercekten en ¢ok tercih
goren erkek birey liretim modeli giiniimiizde
ancak bu ydntemin de en dnemli sorunu anag
kadronun saf hatlardan  olusmamasidir.
Gilinlimiizde tim diinyada yaygmn olarak
retilen tilapialarin iretim ¢iftliklerinde anag
olarak kullandiklar1 bireylerin bir¢ogunda
genetik olarak saf olmama riski mevcuttur ve bu
risk azimsanmayacak kadar biiyliktiir. Sadece
cok yiiksek diizeyde giivenlik 6nlemleri mevcut
detayli
yuriitiildiigii Laboratuvar ya da iretim
merkezleri digindaki birgok iiretim yapan

olan ve genetik  ¢alismalarinin

merkezde saf hatlara rastlamak sansa baghdir.

Tilapya yetistiriciliginin ge¢misi 4000 yil

oncelere dayanirken kafes  sistemlerinde
yetistirilmesine  1970'li  yillarin  basinda
A.B.D.'nde  O.aureus yetistiriciligi  ile

baglanmistir (Pagan, 1969, Suwanasart, 1972).

Tirkiye'de tilapya yetistiricili§inin ge¢misi
19701 yillarin sonuna denk gelmektedir. Bu
sireden bu yana tilapya yetistiriciligi
konusunda ¢ok onemli ilerlemeler kaydedilmis
olmasina karsin pazar boyunun 250g civarina
gelistirilmesi konusunda hali hazirda bazi
sorunlar mevcuttur. Bunlarin baginda iklim
oOzelliklerinden dolay1 besleme periyodunun
kisa olmast gelmektedir. Iliman iklim
kosullarmna sahip bdlgelerde tropikal iklim
hayvanlarinin iiretiminde tek sezon olanaklari
ile bir sinirlama s6z konusudur (Tidewell ve
ark., 2000). Ozellikle su sicakliginmn 27 °C
civarinda oldugu donemlerde c¢ok iyi bir
biiyiime 6zelligine sahip tilapyalarin bu degerin
altinda ve tstiinde biiyiimelerinde 6nemli bir
diisme gozlenmektedir (Dikel 1995). Bunun
sonucunda da pazarda rekabet giicii diisiik bir
iiriin elde edilmektedir. Pazar boyuna getirmek
icin secilen ‘"ikinci yil yetistiricilikte"
karsilasilan asir1 cogalma probleminin de iiretici
tarafindan hemen c¢oziilmesi ¢ok kolay
goriinmemektedir. Tim bu sorunlara ¢dziim
olarak gosterilen Kafes sistemlerinde yapilan
yetistiricilikle hem yiiksek verim hem de
stirenin daha rasyonel kullanildigt
bildirilmektedir (Yi ve ark., 1996). Tiirkiyede
Kafes sistemlerinde tilapia yetistiriciligi
konusunda 2000 1li yillarin basinda Oncii
calismalar Seyhan Baraj Goéliinde C.U.Su
U.Fakiiltesi Yetistiricilik Boliimii tarafindan
baslatilmistir (Dikel 2009). Yapilan
calismalarda degisik tilapia tiirleri cinsiyet
ayrimi yapilmadan kisa bir besi siiresi sonrasi
Pazar boyuna getirilmege calisilmistir. Ancak
kafes sistemlerinde kislatilmig bireylerle de olsa
Pazar boyuna ulasmanin ¢ok kolay olmadigi
belirtilmistir. Ozellikle disi bireyler kafeslere
stoklandiktan kisa bir slire sonra {ireme
aktivitelerine = baslayarak  canli  agirhik
kazancinca Onemli diizeyde azalma oldugu
gozlemlenmis ve aymi kafeste oldukca farkli
boyda bireyler hasat edilmistir. Bu durum hem
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hasatta iirlin homojenitesini hemde ekonomik
yem kullanim etkinligini bozmaktadir.

Bu calisma ile cinsiyetler aras1 performans
farklilig1 ortaya cikartilmaya calisilirken ayni
zaman da kafes kosullarinda karisik cinsiyet ve
tek cinsiyet yetistiricilik modelleri de kendi
aralarinda karsilagtinlmistir. Boylece tilapya
yetistiriciliginin 6nemli sorunlarindan biri olan
kiiciik boyda pazara ulasma ve asir1 ¢cogalma
sorunlarina  belli  odlgiilerde  bakis  agis1
getirilmistir.

Materyal ve Yontem

Deneme Seyhan Baraj Géliinde Ozel bir isletme
icin  kurulmus  ylzer ag  kafeslerde
gerceklestirilmistir. Denemede 1x1x1.5 m
boyutlu, polietilen figilar iizerinde yiizdiiriilen
ve 1.2cm lik ag gozii agikliga sahip diigiimsiiz
ag ile donatilmis kafesler kullanilmistir.
Denemede kullanilan 20-25 g’lik kiglatilmig bir
yash tilapia (Oreochromis niloticus) 'lar.
C.U.S.U. Fakiiltesinden elde edilmistir.

Gruplar ikiser tekerriirlii (toplam 6
kafes) olarak (Erkek, Disi ve Erkek + Disi
birlikte) tesadiif parselleri deneme planina gore
planlanmustir.

Yetistiricilik Sistemi

Denemde 44 adet/m*'lik (yaklasik 1000 g/m?)
stok yogunlugu uygulanmistir. Cinsiyet ayrimi
elle yapilmis ve oldukca kolay bir bigcimde
cinsiyetler ayirdedilmistir. Cinsiyet tayini
yapilamayan bireyler de olmus ancak siipheli
bireyler deneme gruplarina alimmamigtir.
Yemleme canli agirliga gore belirlenirken
yemleme gilinde iic kez elle ve aym kisi
tarafindan yapilmistir. Besleme asamasinda 7
giinliik aralarla tarttim yapilmis ve biiylime
performanst  haftalik  donemlere  gore
yapilmistir. Denemede haftada 6 giin yemleme
yapilmis ve igerigi ¢izelge 1. de belirtilen sazan
yemi kullanilmigtir. Yemleme deneme boyunca
bireylerin canli agirliklarinin % 5 i tizerinden
hesaplanarak verilmistir. Haziran ay1 sonunda
baglayan deneme toplam 70 giin siirmiis ve
planlandig1 tizere 10. hafta sonunda Eyliil ay1
basinda baliklarin  hasadiyla  bitirilmistir.
Yaklastk 10 m derinlige sahip bir koyda
bataryalar iizerine sabitlenmis kafesler iizerinde
gergeklestirilen deneme boyunca golin su
sicakligt Ol¢iilmiis ve kaydedilmistir. Deneme
sonunda giinliik canli agirlik kazanglari, oransal
agirhik artiglari, yem degerlendirme orani,
toplam agirlik kazanglari bulunarak, cinsiyet
farkinin besi performansina ve yetistiricilik
ekonomisine ne  yonde  etki  ettigi
degerlendirilmistir.
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Cizelge 1.Denemede kullanilan ticari sazan yeminin besin icerigi.(Camli Yem San ve Paz. A.S.)

Temel Besin Degerleri

Nem max 12 Lisin
Ham Protein min 45
Ham Selilloz max 3 Sistin
Ham Kiil max 13

Sindr. Enerji kcal/kg 3535
Makro Elementler
min/max 1.3

Toplam Fosfor min 25
min/max 0.15/0.3

Kalsiyum

Sodyum

Olcme ve Degerlendirme

Gruplarin olast farkim1  belirlemek,
bliylime performansi, yemden yararlanma
oranlar1 ve toplam canli agirlik kazanglart gibi
performans degerlerini ortaya ¢ikarmak igin 7

giinde bir 6l¢iim ve tartim yapilmistir.

G.C. A A=(W+W.)/t (Lopezve
Castello-Orvay,1995 ),

G.C.A.A .= giinliik canli agirlik
kazancini (g),

W= t anindaki ( son 6rnekleme
donemi ) ortalama canl agirlig: (g),

W= t-1 anindaki ( 6nceki 6rnekleme
donemi ) ortalama canl agirligi (g),

t= 6rnekleme donemleri arasinda
gecen siireyi belirtmektedir (giin).

YDO= Harcanan yem miktari (g) /
Canli agirlik kazanci (g) (Lopez ve Castello-
Orvay,1995), esitliginden yararlanilarak
bulunmustur. Esitlikte;

Spesifik Biiylime Oran1 S.B.O.=
(LnWt-LnWo)x100/Giin (Lopez ve Castello-

Amino Asitler

Methionine min 1

Vitaminler
min 2 Vitamin A IU/kg 10000
Vitamin D3 IU/kg 2000
min 1.2 Vitamin E IU/kg 150
Vitamin C mg/kg 100
Vitamin B: mg/kg 24
Vitamin Biz mg/kg 0.02
Vitamin K mg/kg 49
Inositol mg/kg 2000
Choline mg/kg 24

Orvay,1995 ), esitliginden yararlanilarak
bulunmustur. Esitlikte;

S.B.O.= Spesifik biiylime oranini,

LnWt=t giinde baligin ortalama
agirhigmin In logaritmasini,

LnWo= Baligin baslangi¢ ortalama
agirliginin In logaritmasini belirtmektedir.

Test Istatistikleri

Denemede elde edilen veriler SPSSX paket
programi araciligl ile one way ANOVA (tek
yonlii varyans analizi) ile analiz edilmistir. Ug
grubun ortalamalar1 arasindaki farkliliklarin
istatistiksel yonden Onemli olup olmadigi,
Duncan  ¢oklu
karsilagtirilmstir.

karsilastirma  testi  ile

Bulgular ve Tartisma

Seyhan Baraj goliinde yilizer ag kafeslerde
gerceklestirilen 10 haftalik besi sonunda O.
niloticus 'un erkek ve disilerinin gosterdikleri
performans degerleri asagida belirtildigi gibidir
(Cizelge 2).
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Cizelge 2 Gruplarin 10 haftalik deneysel yemlerle beslenerek olusturduklar: biiyiime degerleri (£S.h.)

Gruplar
Performans Olgiitleri Erkek+Disi Erkek Disi
Stok
Toplam Ag. (kg/m?) 1,0102+0,04  1,0318+0,06 0,9218+0,01
Baslangic Agirligt (g) 22,96+0,76 23,45+0,92 20,95+0,53
Hasat
Toplam Uriin (kg/m?) 4,525+0,46 6,799+0,68 2,777+0,46

Final Ag. (g) 102,85+3,35"°

Net Agirlik Kazanci
Topl. Net Ag. Kaz. (kg/m®)  3,515+0,14°
Bireysel Ag. Kaz. (g/balik)  79,89+3,30°

Giinliik Ag. Kazanci (g/giin)  1,14120,046 °

154,53415,52

5,767+0,65 ©
131,08414,6 ¢
1,872+0,208¢

63,13+10,66 *

1,85540,46°
42,18+10,34 *
0,602+0,147 *

Yem Degerlendime Orant 1,89+0,05 @ 1,49+0,07 ® 1,93+0,09 #

Spesifik Bilyiime Oran1 % giin 2,14+0,04 ® 2,685+0,09 ¢ 1,517+0,22 2

Yagsama Orani % 100 100 100

Canli Agurlik Kazanci bireyler deneme sonunda 143,35+ 20,76 g

Denemede Canli agirlik kazanci bireysel net
kazang, toplam net kazang,giinliik canli agirlik
kazanci olarak degerlendirilmistir.

Denemenin esas olarak en Onemli
bolimlerden birini olusturan bu baslik altinda
yapilan degerlendirmelerde erkek ve disi
tilapialarin birbirlerinden ayrilarak
yetistirildiginde  erkeklerin  yiiksek  besi
performanslar1 agikca ortaya cikmistir. Bu
sonucglara gore 70 giinliik besi sonrasinda bir
yasli Nil tilapialarinin erkek bireyleri tek
cinsiyet olarak disilerden ayr1 bir bigimde
yetistirildiginde %.144,17 daha biiyliyerek
154,53+15,52 g’a ulasirken, disiler
63,13+£10,66 g’a ulasabilmistir (P<0.05). Her
iki cinsiyetin birlikte yetistirildigi grubun
ortalama final agirhgr 102,85+3,35 g olarak
belirlenmistir. Cinsiyetler arasi1 rekabetin kimi
zaman performansi artirabilecegi diistiniilse de
son yapilan ¢aligma gostermistir ki erkek disi
birlikte yetistirilen grubun icindeki erkek

agirliga ulasmis ve tek erkek yetistirilen grubun
ortalamasmin altinda kalmiglardir. Karigik
olarak yetistirilen grubun disileri ise (66,66+
16,29 g) tek disi yetistirilen gruptakilerden az
da olsa daha iyi bir ortalamaya ulastiklari
belirlenmistir. Mires (1969) bu konuda yapilan
ilk  sayilabilecek caligmalardan  birinde
ulasgtiklar1 sonuglar denemede elde edilen
sonuclar1 desteklemekle birlikte karigik cinsiyet
olarak yetistirilen tilaipia melezleri (%61 erkek)
nin erkeklerin 179 g ve disilerin de 109 g’a

ulagtigini  belirlemiglerdir. Dan ve Little
(2000b) Nil tilapialarinda tek cinsiyet
yetistirilenlerin karigik cinsiyet

yetistirilenlerden %10 daha iyi biiylimiislerdir.
Tek cinsiyet tilapia yetistiriciliginde ozellikle
ikinci yil (yani kislatilmis bireylerle) yapilacak

yetigtiricilikte ~ disilerin  yavru iretebilme
sorunundan  ve  ayrica  disiik  besi
performansindan dolay1 ¢ogu kez tercih

edilmemektedir. Zira belli bir silirede pazar
boyuna ulagsmak (ki bu Tiirkiye gibi subtropik
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iklim ozelliklerine sahip iilkeler i¢in oldukca
kisa bir siire yetistiricilige olanak bulmak sz
konusudur) kaliteli iiriin elde etmek, eknomik
bir iiretim faaliyeti gerceklestirmek bakimindan
tek yontem disilerin elemine edilmesidir. Bu
konuda yapilan bircok calisma bu durumu
onemli diizeyde agiklamaktadir. Ornek olarak
Lovshin ve ark., (1990 a ,b) tek erkek
yetistiriciliginin nedenli avantajli oldugunu
vurgulamaktadir. Ozellikle havuzlarda yapilan

kafeslere oranla daha dramatik sonuglar
bildirmektedir. Havuzlarda % 2,5 — 5 oraninda
disi bireyin bulunmasi bile besi performansinda
neredeyse % 50 ye yakin bir kayiba neden
oldugu bildirilmistir (Lovshin ve ark., 1990a ).
Orneklerden de elde edilen sonuglar goriildiigii
iizere son calismada ortaya ¢ikan durumu
desteklemektedir.

calismalar  karisgtk  cinsiyet  tilapialarin
iremelerine olanak tanimasi bakimindan da
180 -
—&— Erkek ve Disi
160
—m— Frkek
140 4
—a— Disi
3 120
4
£ 100 -
e}
< 80
F
S 60
40 -
20 A
0 T T T T
1 2 3 4

Ornekleme Donemleri (hafta)

6 7 8 9 10

Sekil 1. 70 giinliik besi siiresi boyunca erkek, disi ve her iki cinsiyetin birlikte yetistirildigi gruplarin canlt

agirlik artiglart
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Bireysel Agirlik Kazanct

Net bireysel agirlik kazancina bakildiginda
erkek bireylerin (131,08+14,6 g) disilerin
bulundugu gruptan (42,18+10,34 g) ve karisik
gruptan (79,8943,30 g) daha iyi bir performans
gosterdigi  saptanmustir  (P>0.05). Bireysel
agirlik kazanci havuzdaki ya da kafesteki
baliklarin toplam ya da ortalamasindan daha
onemlidir. ~ Zira  balik  ticari  olarak
degerlendirilirken bireysel olarak standardi goz
onlinde bulundurulur. Yani toplamda elde
edilen bir degerin bir boliimii pazar boyunu
agsmis bir bolimii ise heniiz pazar boyunu
yakalayamamis  olabilir. Ortalama hasat
degerine bakildiginda ortalama olarak pazar
boyunu yakalamig olabilir ancak bu siiriiniin
satisinda sorun yasanacagini tahmin etmek pek
de gii¢ degildir. Bu nedenle Nil tilapialarinin
erkek bireylerinin disilerden daha hizli ve daha
fazla biiyiiyeceklerinden ayr1 yetistirilmesinde
ve ayr1 ayr1 degerlendirilmesinde ne kadar yarar
oldugu yapilan bu son c¢alismayla da ortaya
konmustur. O.niloticus larda bireysel net agirlik
kazanci bircok faktére bagli olarak degisik
degerlerde bildirilmektedir. Ornegin ii¢ aylik
besi donemi sonrasi ekstansif yetistiricilik
yontemi ile yetistirildiginde 50 g/balik (Dikel
ve ark. 2005) civarinda bildirilen degerin L-
carnitine destekli yemlerle beslendiginde
bireysel net kazancin 140 g/balik oldugu (Dikel
ve ark 2003), biiyiik balikla denemeye baglanan
bir calismada ise 196-222 g/balik gibi nispeten
daha  yiliksek  degerlere  ulagilabilecegi
vurgulanmistir (Dikel ve ark. 2004). Lovshin
ve ark., (1990b) ise erkek bireylerin 470
g/balik’lik kazancina karsilik, karigik grubun
270 g/ balik gibi bir net bireysel agirlik
kazancina ulastiklarini bildirmislerdir. Besi
siiresi, sistem se¢imi, kullanilan yem igerigi,
stok baslangic agirligi, erkek disi orani gibi
faktorler canli agirlik kazancim etkileyen en
onemli faktorlerdir. Bundan dolay1 elde edilen
ve bildirilen sonuglar birbirinden farkl
olabilmektedir.

Giinliik Canh Agirhik Kazanci

Gunlik canli agirlik kazanci agisindan bir
degerlendirme  yapildiginda  erkek  nil
tilapialarinm  (1,872+0,208 g/giin) diger iki
gruptan (1,14140,046 g/giin ve 0,602+0,147
g/glin) ¢ok daha iyi bir performansla daha kisa
sirede ve daha yiikksek bir sonuca ulastigi
gozlemlenmistir. Balik  yetistiriciliginde
ozellikle de tilapia gibi kisa silirede pazara
yetistir sunulabilen tiirlerin yetistiricili§inde
ayrica Tirkiye gibi subtropik iklim &zellilerinin
hakim oldugu {ilkelerde sezonun rasyonel
kullanilmasi ve pazar boyuna ulasma
konusunda ciddi sikintilar vardir (Dikel ve ark
2002). Bu nedenle giinliik artisin olabildigince
yiiksek olmasi, dolayisi ile biiyiime hizinin da
yiiksekligi tilapia yetistiriciliginde bir olciide
basarinin  bir kriteri olarak goz Oniinde
bulundurulmaktadir. Diana ve ark., (1991) ve
(1994) elle cinsiyet ayrimi yapilan O.niloticus
larda giinlik canli agirlik  artiglarinin,
havuzlarda giibreleme yaparak 1,2 g/giin,
yemleme yaparak ise bu degerin 1,7 ve 2,0
g/glin e ¢ikarilabildigini bildirmistir. Siddiqui
ve ark., (1989) agik alandaki tanklarda 1,7-1,8
g/glin lik bir artig elde etmistir. Bildirilen bu
degerler denememizde elde edilen sonuglari
destekler niteliktedir.

Toplam Net Canli Agirlik Kazanct

Denemede kafeslere stoklanan 44 adet/m® Nil
tilapiasinin  erkeklerinden 5,767+0,65 kg/m’
tiriin elde edilirken, karisik gruptan 3,515+0,14
kg/m? ve disi gruptan da 1,855+0,46 kg/m’ lik
trin ~ saglanmigtir.  Erkeklerin  dislerden
ayirilmasi ile karisik ve disi gruplara gore % 65
ve 210 civarinda daha fazla net {iriin elde
edilmistir. Ekonomik olarak bir balik
yetistiriciligi uygulamasinda dogal olarak elde
edilen iiriin miktar1 6nemli bir konudur. Tabif ki
Uriiniin kalitesi g6z oOniinde bulundurularak
pazarlamada istenilen nitelikte iriinlerin
tretilmesi planlanir ancak iretilen {riiniin
miktar1 ise isletmenin o operasyonu ne kadar
basarili yaptig1 ve isletmenin ticari devamlilig
acisindan da son derece 6nemlidir. Toplam net
agirlik  kazanci, tercih edilen sistemin
gerektirdigi stok yogunlugu (balik sayisi/birim
alan), stoklanan baliklarin boyu, yemleme
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modeli (yemin miktar1 ve yemin igerigi),iiretim
siiresi gibi faktorlerin etkisi altinda gerceklesir.
Tacon  (1997)  ckstansif’den,  resirkiile
sistemlere kadar ¢ok degisik modellerde
yetistirme  olanaklari  kullanilan  tilapia
yetistiriciliginde 0,1 kg dan 1000 ton/ha/yil’a
kadar iiriiniin hasat edilebilecegini bildirmistir.
Denememizde ayni kafes sistemi i¢inde aym
siriden olmasina karsi sadece cinsiyet
farkindan 6nemli diizeyde bir fark olustugu ve
bunun {ireticiye 6nemli bir avantaj saglayacagi
oldukea agiktir.

Spesifik Biiyiime Orani

Cinsiyetler arasinda biiylime performanslarinin
karsilagtirilmasi i¢in gruplarin spesifik biiyiime
oranlarina bakilmistir. Denemede salt erkek
bireylerin olusturdugu grubun biiyiime oraninin
(% 2,685+0,09), karisik gruptan (% 2,14+0,04
) ve disilerin bulundugu gruptan (%
1,517+0,22) daha yiiksek oldugu saptanmustir.
Spesifik biiyiime oranmin yiiksek olmasi
baligin daha hizli biiyiimesi olarak da
tanimlanabilir. Bu nedenle erkeklerin bu sekilde
yiiksek bir degere ulagmis goriinmesi pazar
boyuna ulasma konusunda nedenli basarili
olacaklarini da gostermektedir.

Yem Degerlendirme Orani

10 haftalik toplam deneme siiresi boyunca
yapilan yemleme uygulamasi sonunda gruplarin
gostermis  olduklart yem  degerlendirme
performanslar1  benzer sartlarda yapilan
caligmalarla  karsilagtirildiginda  ekonomik
acidan kabul edilebilir sinirlar iginde oldugu
belirlenmistir. Erkeklerin (1,49+0,07), karisik
cinsiyete (1,89+£0,05) oranla ortalama %25
civarinda daha iyi yem degerlendirdigi bunun
yani sira disi grubun (1,93+0,09) karisik gruba
oldukca benzer oldugu saptanmistir. Yaygin
olarak bilindigi ilizere yem gideri tilapia
iiretiminin yillik igletme doénemi giderinin %50
ile 70’ine karsilik gelmektedir (Alceste, 2000).
Durum boyle olunca yem giderinin isletmeci
icin ve ekonomik bir iiretim operasyonu i¢in ne
denli 6nemli bir konu oldugu daha iyi anlagilmig
olur. Yem degerlendirme oranmi etkileyen
bir¢cok faktor belirlenmistir. Bunlart i¢ ve dis

faktorler olarak once ikiye ayirarak incelemek
gerekir (Goddard, 1996). I¢ faktérler baligin
tiirii yas1 boyu ve cinsiyeti (ki denememizde
inceledigimiz faktor), genotipik yapist gibi
faktorlerdir. Dis faktorler ise su kalite kriterleri
(O miktar1, sicaklik, mevsimsel degisimler,
dogal besin kompozisyonu-secilen modele
bagli olarak Onemsenebilir, suyun fiziksel
ozellikleri vs), secilen sistemin Ozellikleri ve
yem ile ilgili (ki bunlar yemin kalitesi, igerigi,
sekli, boyu, verilme sekli, 6&iin sayisi, vs. gibi)
detaylardir. Bu dogrultuda uygulamanin
basarisinin 6nemli bir gostergesi olarak kabul
edilen yem degerlendirme oran1 benzer
sartlarda birgok arastirici tarafindan degisik
oranlarda bildirilmektedir. Yi ve ark (1996)
kafeslere 30 ile 70 adet stokladiklar1 karisik
cinsiyet nil tilapialarindan 1,45 ile 2,40 arasinda
YDO lar1 elde etmislerdir.

6 1 —o— Erkek
5 —a—Karisik
—a— Disi
4 4
8
g 3
2
1
0 T T T T T T T T
1 2 3 4 5 6 7 8 9
Ornekleme Dénemi (haftalik)

Sekil 2. Deneme Boyunca Gozlemlenen
Gruplarin Yem Degerlendirme Oranlart

Dikel (2011) O.niloticus lar1 (E+D) boylayarak
yaptiklar1 ¢alismada boylanan grupta 1,127 +
0,01'ik bir YDO oranina karst, biiyiik bireylerin
de bulundugu karisik grupta 1,834 + 0,17'lik bir
yem degerlendirme oranina ulasilmistir. Dikel
ve ark., (2004) kafeslerde, 75 giinliik siirede
1,434 ve 2,098 degerlere ulagmislardir.
Yaptigimiz denemede E+D grubundan elde
edilen degerler kaynaklardan saglanan
bilgilerce desteklenmektedir. Lovshin ve ark.,
(1990 b) karisik cinsiyetle yaptiklart denemede
YDO mi 2,2 ve 2,4 olarak bildirirken, ayni
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arastiricilar aymi giinlerde yaptiklari bir bagka
calismada bu kez tk cinsiyet ve belli oranlarda
disilerle Dbirlikte yetistirdikleri O.niloticus
lardan 4,2 ile 7,2 arasinda olduga farkli sonuclar
belirlemiglerdir. Tek cinsiyet yetistiriciligin
YDO na 6nemli bir etkiye sahip olusu Lovshin
ve ark., (1990a)’inca da desteklenmektedir.
Ozellikle karisik cinsiyetle havuzlarda ikinci yil
yapilan caligmalar siiriiye yeni katilanlar
sayesinde onemli diizeyde degismektedir. Her
ne kadar yeni katilan yavrular YDO m
diisiirseler de, satis boyuna ulasamayacak
bireylerin diisik YDO na sahip olmalari, esas
siiriiye getirecekleri yiilk ve onlarin YDO na
etkileri, hi¢ de kabul edilir simirlar iginde
degildir (Cizelge 2). Her ne kadar kafes
kosullarinda ikinci y1l yetistiriciliginde siiriiniin
stok orani sabit kalsa da bu kez disilerin
yumurtlama doénemi sirasinda kaybettikleri
enerji ve efor (dolayist ile canli agirlik — yem
kayb1)  kesinlikle yapilan  operasyonun
ekonomikliligini teyit eder boyutta olabilir ve
bunun iizerinde calismalar yapilmaga deger
gorliinmektedir.

Sonug¢

Sonug olarak tilapia yetistiriciliginde salt erkek
birey ile iiretim yapmak bu sayilan unsurlardan
dolay1 son derece aciktir. Ister birinci yil
yetistiriciligi isterse ikinci yil yetistiriciligi
yapilacak olsun yine de erkeklerin segilmesi ya
da salt erkek birey elde ederek iiretim yapmak
sadece bolgemiz i¢in degil diinyanin her bolgesi
icin gecerlidir. Ancak baz1 gerceklerin
tartisilmadan sonuca baglanmamasi gerekir. Bu
tiir bir liretimin sahip oldugu en 6nemli zorluk
bu boyda baliklarin bulunmasi ve cinsiyet
ayriminin net bir bicimde (hatasiza yakin)
yapilabilmesi gerekir. Yetistiricilikte kullanilan
bircok metotla erkek birey elde edilmektedir.
Bunlarin basinda hormon uygulamalar1 ve
melezleme c¢alismalart gelmektedir. Ozellikle
tilapia yetistiriciliginde iizerinde ¢ok c¢aligilan
bir konu olmasinin yani sira kullanilan
metotlarin  zaman i¢inde ortaya ¢ikan
eksiklikleri ya da sakincalari hala tartisilir
haldedir. Ozellikle hormon uygulamalari;
gelisen c¢evre bilinci ve bilingli tiiketici

ozellikleri nedeniyle tilapianin bir sofralik balik
olusu ve direkt insan gidasi olarak tiiketiliyor
olmasi 6zelliginden dolayi ¢ok elestirilmekte ve
bircok Tiretici tarafindan artik vazgecilme
asamasina gelinmistir. Dogal ya da katkisiz
uiriin, tliketici istegi ve genel kalite kriterleri
arasinda yerini almaya baslamistir. Bununla
birlikte uzun yillardir tercih edilen ya da
aragtirmalara konu olan melezleme ile tek
cinsiyet birey iiretimi bir¢ok zorlu asamalara
sahiptir. Bunlarin basinda; tek cinsiyet balik
elde etmek, tamamen eldeki anaglarin safligina
baghdir. Ozellikle melezleme calismasinda
kullanilacak tiirlerin hi¢ bir bi¢cimde karisik
olmamasi gereklidir. Bu nedenle saf anaglarin
kullannmi ve bu anaglarin elde tutulasi
isletmeler icin oldukca zordur ve deneyim
gerektirir. Bunlarin disinda bunlara alternatif
olarak denememizde kullandigimiz yontem
olan elle cinsiyet ayirimi, her hangi bir katki
maddesi igermemesi ve anagalarin saf olma
zorunlulugu gib dar bogazlara sahip degildir.
Ancak bu yontemin de bazi sikintilar1 vardir.
Bunlarin basinda ayrimi yapilacak bireylerin
belli bir boya gelmis (6zellikle kiglatilmig
olmasi) gerekir. Ozellikle 20-30 g’in altinda
ayrim ¢ok kolay yapilmaz. Ayrica bu islemi
yapacak personelin deneyimli olmasi ve seri
olarak yapabilmesi gereklidir. Ayrimi yapilacak
birey sayis1 ya da iiretim kapasitesi gdz Oniine
alimdiginda kiglatilacak yavru sayinin artmasi,
kislatma tinitesinin kapasitesi, kullanilacak su
miktarinin artmasi1 gibi durumlarda planlama
daha da zor olabilmektedir. Fakat bu zorluklara
ragmen bu caligmada tiim grup bireylerinin
kislatma {tnitesinde erkek ve disi olarak
ayrilmasi bir saati gegmemistir. Bu nedenle bu
yontem, bu tiir bir {iretimde Onerilebilir gibi
gorinmektedir.
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Kafeste Tilapia Yavru Yetistiriciliginde Iki Farkh Ag Gozii A¢ikh@min
Karsilastirllmasi

Suat DIKEL", Esra GOCMEN

Cukurova Universitesi Su Uriinleri Fakiiltesi Balcali Adana

Ozet

Ogzellikle sinirh yetistiricilik periyoduna sahip bolgelerde tilapia gibi 1lik su baliklarinin yavru yetistiriciliginde siire
¢ok 6nem kazanmaktadir. Zira bu dénemde kazanilacak siire, elde edilecek yiiksek performansla birlikte basaril bir
yetigtiricilik uygulamasina olanak saglayabilir. Kafeslerde yetistirme periyodunun kisa olmasi nedeniyle baliklar
heniiz larva agamasmin sonunda stoklanmaya calisilmaktadir. Bu nedenle genelde Giiney Dogu Asya iilkelerinde
kullanilan bir yontem olan “Hapa ya da Bitinan” denen ¢ok kiiglik gozIii (tiil) aglarda yetistiricilik yapilmaktadir.
Denememizde hapa tipi kafeslerde baslanan biiyiitme donemi olan 11 haftalik besleme siiresinde bir grup (Grup A)
ilk 3. haftanin sonunda 1 mm lik aglardan 12 mm lik biiyiitme aglarmna transfer olurken, diger grubun yavrulari (Grup
B) 8. hafta sonunda 12 mm lik biiyiitme aglarma alinnustir. 1,2g lik boyda denemeye alinan yavrularin erken transfer
olanlar1 6. hafta sonunda (transferden sonraki ilk 6l¢timde) 7,13+0,81 g canli agirliga ulasirlarken ayni donemde hala
hapalarda tutulanlar 6,32+1,02 g’da kalmislardir. Gruplar arasindaki farka bakilinca 5 hafta 6nce genis ag gozlii aglara
transferin ortalama %12,81°lik bir oranda daha iyi biiylidiigii anlasilmustir. Ayrica diger grubun 8. haftadan sonra
12mm’lik aglara transferi ile oransal olarak biiylimesi artsa da deneme sonu itibariyle, erken transfer olan gruptan
%14,36 oraninda geride kaldig1 saptanmustir (P<0,05).

Anahtar Sozciikler: Tilapia, kafes, ag gozii,

Comparison of two different mesh size in cage culture of tilapia fry
Summary
Temperate or sub-tropical regions, (as in coast of Mediterranean in Turkey) production of tropical animals
such as tilapia is limited to a single seasonal crop. The primary problem for the culture of tilapia in sub-
tropics is the limited growing season during which animals cannot be grown to marketable size. Because of
the culture period in cage is limited, the fry is stocked the early stage of their life. For this reason generally “hapa or
bitinan” technics are used for tilapia fry culture in Southeast Asia. In this research the effects of two different mesh
size on growth of nile tilapia fry. At the start of investigation, the fish have been stocked same mesh size (1 mm).
After the fist period (3 week) Group A has been transfered the other net mesh size (12mm). The other group (Group
B) stayed the same net for this period. At the third weighing (end of the 6 week) the fish which transfered (7.13 g)
grow faster (%12.81) than the other group (6.32 g). The group B has been transfered the large mesh size (12mm) at
the 8" week. After the transfer the fish which in Group B have been grow faster than their fist stage although at the
end of the study the difference between the groups has increased (%14.36) (P<0.05).
Key Words: Tilapia, Cage, Mesh size.

Giris yetistiriciliginde siirenin daha iyi kullanim
Tilapia yetistiriciliginde yavru yetistiriciligi ve adma gokea arastirma 3./a.p1.lf1.ns V? bu konudva
gercekten de kullanilabilirligi ve inandiriciligi

ozellikle de kafes kosullarina erken adaptasyon i .
yiiksek bir¢ok deneme sonuglandirilmisgtir.

kisa olan gelisme ve besleme siiresinin rasyonel i . R )
Melez bireylerin yetistiriciligi (Dikel ve

ark.1994; Dikel 2001), erken yavru elde ederek
iretime baglama (Polat ve ark. 1995),

kullanimi agisindan oldukga 6nemlidir. Tiirkiye
ve Ozellikle Seyhan baraj golii gibi subtropik
iklim kosullarina sahip ekosistemlerde tilapia

*Corresponding author: dikel@cu.edu.tr
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havuzlarda kafes kullanimi (Dikel 1997),
yiiksek protein degerli (%45) yemlerle besleme
(Dikel ve ark 2003), kafeslerde biiyiik bireylerle
iiretime baslanmasi (Dikel ve ark. 2004), tuzlu
sularda yetistiriciligi (Dikel 2006 b) kafeslerde
ikinci iiriin olarak erkek bireylerin yetistirilmesi
(Dikel 2006 a) bunlardan sadece bir kacidir.
Tilapia yavru yetistiriciliginde iiretim amaciyla
tanklar, beton tekneler, kafesler ve havuzlar
kullanilmaktadir. Kafes sistemlerinde
yetistiricilik yapilirken yavru iiretim amaciyla
genelde Giineydogu Asyada hapa ya da bitinan
denen tiil kafesler kullamilmaktadir. Daha
yogun ve kontrolli sartlarda ise anaclar
genellikle ¢iftlestirme havuzlarinda ¢iftlestirilip
yavrular orada ilk bakimlarina almirlar. Burada
ilk birkac haftay1 gecirdikten sonra genellikle
bir, bir bucuk aylikken heniiz birka¢ gramken
kafeslere adapte edilirler. Kafeslere transfer
boyu olarak farkli tercihler yapilabilir. Ancak
siirenin rasyonel kullanimi veya kafeslerde
farkli bir iiriine siire tanimak bakimindan yada
daha biiyiik bir final agirhigina ulasmak
amaciyla erken caglarda kafeslere stoklamaya
gecilmesi daha kullanigli bulunmustur (Dikel ve
ark., 2001). Ag gozi kafeslerde balik
yetistiriciligi i¢in olduk¢a O6nemli bir konuyu
olusturur. Ag goziniin sekli ve genisligi
iizerinde en ¢ok durulan unsurlardan bir kagidir.
Ag gozii sekli bakiminda iki tipin kullanim
yaygindir. Bunlar kare kesimli ve baklava
bicimlidir. Baklava bi¢imli kesimde tam goz
acikligr verebilmek igin %70 tor vermek
gereklidir. Dolayis1 ile daha fazla ag

kullanilmas1 gerekir. Boylece tam istenilen
Olciilerde ag yapildiginda ag, kare ag gozli
kesime gore daha agir olmaktadir. Kare
kesimde ise ag gozleri tor vermeye gerek
olmadan tam agiklikla durabilmektedir. Kare
kesimde hem daha az ag kullanilmakta hem de
daha hafif olmaktadir (Dikel, 2005). Tabii ki en
onemlisi tam agik duran agin géziinden bol su
sirkiildsyonu, yani bol oksijen saglanmis
olmasidir (Garner, 1962). Ag gozii genisligi
seklin ardindan bir diger 6nemli unsuru i¢inde
barindirir. Yetistiriciligi yapilan hemen tiim
tiirler icin ¢ok sayida caligma yapilmistir. Bu
calismalarla o tiirlerin yavru iiretiminden
semirtme ve anag¢ bakimina kadar farkli ag gozii
genislikleri incelenmistir. Ornek olarak alabalik
iiretiminde ag kafeslerde parmak biiyiikliigiinde
yavru  yetistiriciligi, = sofralik  alabalik
yetistiriciligi kadar kolay degildir. Bunun en
bliyilk nedeni  fingerling  yetistirilecek
kafeslerde ag goz acgikliginin kiiciik olma
zorunlulugudur. Ciinkii agin gozleri kiigiildiikge
kirlenme sonucu aglar daha cabuk tikanir.
Bunun sonucunda da su degisimi engellenir.
Ayrica kafeslere stoklanacak yavru baliklarin
genellikle 6n beslemesi yapilmis ortalama 1 g
agirlikta  olmalart  nedeniyle,  kafesten
kagmamalart i¢in 4 mm goz agikliginda aglar
gereklidir (Beveridge, 1987). Kieckhéfer, 1983;
Steffens, 1981 e gore ise 1 cm balik boyu igin 1
mm ag goz acikhigr temel alinir. Levrek ve
cipura iretiminde kullanilan ag gozi
genislikleri ise Tablo 1 ve 2 de dzetlenmistir.
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Tablo 1. Levreklerin biiyiitiilmesinde balik agirligina gore kullanilan yem boyutu,
besleme oranlar1 ve ag gdz agikliklar: (Dikel, 2006 c).

Yem Boyutu (mm) Bahk Agirhg (gr) Ag Goz Acikhig1 (mm)
0.9-1.2 1-3
1.25-1.5 3-8 6
1.5 8-15 8
2 15-30 12
32 30-80 15
4.5 80-250 20
6 250+ 24
Dogal ortamdan yakalanan veya baglanir. Bu yavrular iki ay sonra 3-4 g agirliga

kulugkahanelerden satin alman 0.5-1 g
agirliginda, 1.5-2 cm. boyunda olan ¢ipura
balig1 yavrulart goéz agikligi 2-3 mm olan ag
g0zii agikligina sahip kafeslerde yetistirilmeye

ulaginca goz agikligr 6.5 mm olan ag kafeslere
aktarilirlar. Bundan sonra yavrularin agirliklar
iki ayda bir kontrol edilerek daha biiyiik ag
gozlii kafeslere yerlestirilirler (Tablo 2).

Tablo 2 Cipura Yavrularinin Agirliklar1 ve Konulacagi Agin Goz Acikligr (Dikel,

2006 c).
Bahigin yasi Bahigin Agirhg (gr) Ag gozii acikhigi (mm)
Baslangigta 0.5-1 2-3
2 ay 34 6.5
4 ay 10 10.5
6 ay 25-30 18

Boylece baliklar biiyiikliiklerine gore ag goz
acikligr  degisik ag kafeslere konulmak
suretiyle, pazarlanincaya kadar 18 mm goz

acikliginda olan ag kafeslerde bilyiitiiliirler.

Dikel ve ark.(2001) yaptiklar1 bir denemede
Adana Seyhan Baraj géliinde Agustos ayindan
itibaren On biiyiitme amacl olarak tiil aglarda
tilapia yavru yetistiriciligini
gerceklestirmiglerdir. Arastirmada 0.65+0.038
g'lik yavrular 6n biiylitme ve kafes kosullarina
adaptasyon amaciyla 2x2x5m'lik tiil ag kafese
(Hapa'ya ) 5000 adet stoklanmistir. 21 giinliik
On bilylitmeden sonra ortalama 4 g canli agirliga
ulastiklarinda  yavrular 12 mm'lik ag gozli
semirtme kafeslerine alinmistir. Sazan pelet
yemi ile beslenen yavrular 60. giinde ortalama
I: 1.398 yem degerlendirme oranina ve

42.8442.21 g canli agirliga ulasmislardir. Bu 6n
deneme ile bolge kosullarinda ilk kez
gergeklestirilen ©On  biiylitme bagarili  bir
adaptasyon calismasi olarak
gerceklestirilmigtir.  Coche (1979) yaptig1
arastirmalarda Afrika kosullarinda sentetik
fiberden yapilma ag materyalinin giinesten
cabuk etkilendigini, buna kars tel kafes (tel ag)
malzemelerinin daha dayanikli  oldugunu
belirtmistir. Bunlara ragmen son bildirilen
veriler; plastik ag malzemelerinin hem
metalden hem de naylondan daha agirlikli
kullanima baslandigini gostermektedir.
Filipinlerde “bitinan” ve ‘“hapa” olarak
adlandirilan iyi kalitede naylondan yapilmis ag
kafesler larva veya yavru yetistirmede

kullanilmaktadir. Bunlarin ag goézii sayisi 13
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goz/cm? ve genisligi 3 ile 25 mm g¢apindadir
(Muir ve Roberts 1982).

Beveridge (1987)’ in yaptig1 Tabloda 12
g’dan kiiclik yavrulardan 200 g’in iizerindeki
bireylerin semirtilmesine kadar ki dénemlerde
tilapia yetistiriciliginde kullanilan ag gozii
acikliklar1 belirtilmistir (Tablo 3).

Pagan — Font (1975) yaptig1 arastirmada
O.aureus’ un 0.3 cm’lik ag gozli kafeslerde
tireyebildiklerini fakat 0.6 cm’ lik ag gozii
acikligr bulunan ag kafeslerde iireme islemini
basaramadiklarin1 tespit etmistir. Muir ve
Roberts (1982)’ in
O.mossambicus’ un 0.6 cm’ lik ag gozi
acikliginda ureyemedikleri, fakat bu olgiilerin

belirttiklerine — gore

fouling nedeniyle daralip kapanmasi sonucu
eylemini basarabildikleri de not
edilmistir. Ayrica 25 mm gibi yeterinden biiyiik

ureme

ag gozii acikligina sahip aglarda ise kiiclik
(yabanci) baliklarin kafes igine girebildikleri,
bu sebeple yemlerin bir béliimiiniin bosa gittigi
bildirilmistir. Hargreaves (1987) in
bildirdigine gore 19 mm lik ag gozlii kafeslerde
9 gramdan kii¢iikk yavrularin yem i¢in bu
kafeslere girdikleri ve biiyiime periyoduna da
kotii etki yaptiklart tespit edilmistir.

Balarin ve Haller (1979)’ in bildirdiklerine
gore yeterinden genis gozlii aglarin kullanilmasi
tilapialarda birgok fiziksel rahatsizlik ve
yaralanmalara neden olacagi, baliklarin biiyiik
ag boslugundan kagmak istercesine dalislar
yapabilecegi, sonucta ag iplerinin agtig1
yaralarla sekonder enfeksiyonlar
kitlesel kayiplarin olabilecegi belirtilmistir.

sonucu

Tablo 3.Tilapia Yetistiriciliginde Tavsiye Edilen Ag Gozii Genislikleri (Dikel, 2005a).

Balik Biiyiikliigii Amag Ag Gozii Genisligi (mm)
Yavru (12 g) Yavru bakim 1-3
Fingerling (12-30g) Semirtme 4-8
30-200 g Semirtme 10-20
200 g+ Semirtme 20-25
Ergin (150 g+) Ciftlestirme 1-3

Materyal ve Metot

Nil Tilapiasi (Oreochromis niloticus) Cukurova
Universitesi Su Uriinleri Fakiiltesi Tatlisu
Baliklar1 Uretim ve Arastirma merkezinden
elde edilmistir. Baliklar sifir yasli ve karigik
cinsiyet olarak (erkek ve disi birlikte)
stoklanmistir. Deneme konusu sudur; erken
donemde biiyilik ag gozlii ag kafeslere gegisin
tilapia yavru yetistiriciliginde zaman kazanci ve
canli agirlik iizerine etkilerinin ne derecede
olabilecegi arastirilmak istenmistir. Bu amagla
kurulan denemede; ag gozii agikligi 1 mm olan
til aglarla ile baglanan besleme ve yavru

biiylitme operasyonunda, gruplardan birinin
erkenden (denemenin 3. haftasinda) biylitme
aglarima gegcirilmesinin, tiil aglarda devam
edilerek 8. hafta sonunda 12 mm lik aglara
gecirilmesi  arasinda olusan biiylime ve
performans farkliliginin ne oldugu
incelenmistir. Denemede Tablo 4 de igerigi
verilen yem serbest olarak baliklara verilmis ve
kaydedilmistir. Yemleme giinde 3 kez (tartim
giinleri hari¢ her giin) elle verilmistir. Yem
miktar1 her 21 giinde bir tartilan canli agirliga
gore yeniden hesaplanmistir. Besleme stiresi 77
giin tutulmustur.
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Tablo 4. Denemede Kullanilan Ticari Sazan Pelet Yeminin Igerigi (Caml1 Yem San. A.S.)

Nem: max %12 Makro Elementler:

Ham Protein min: %40 Kalsiyum min-max % 2-2,5
Ham Seliiloz max: % 4 Sodyum min-max %0.2-1,0
Ham Kiil max: %16 Fosfor min %1

Enerji Degeri min. ME kcal/kg 3000

Form :

2 mm pelet yem

Yetistiricilik Sistemi

Deneysel iiretim Seyhan Baraj Goliinde
C.U.S.UF ile birlikte ¢aligmalar yapan 6zel bir
isletmenin kafes linitelerinde

gerceklestirilmistir. Deneme amagli hazirlanan
1 m*'lik kafeslerde 1 mm'lik tiil ag ve 12 mm
lik diiglimsiiz kare gozli aglar kullanilmustir.
Temmuz ay1 ortalarinda yaklasik 1,26 g ik
yavrulardan 250 adet/m® olarak stoklanmis ve
deneme baglatilmistir. Denemede 2 uygulama 2
tekerriirlii olarak planlanmis ve yerlestirilmistir.
Yaklastk 10 m derinlige sahip bir koyda
bataryalar iizerine sabitlenmis kafesler tizerinde
gerceklestirilen deneme boyunca golin su
sicakliginin 27,5 ile 31 C° arasinda oldugu
Olciimlerle belirlenmistir.

Ol¢me ve Degerlendirme

Gruplarin olast farkimt belirlemek, biiyiime
performansi, yemden yararlanma oranlari ve
toplam canli agirlik kazanglari gibi performans

degerlerini ortaya c¢ikarmak i¢in 21 gilinde bir
tartim yapilmistir. Deneme gruplar arasindaki
agirhik artisi, glinlik canlh agirhik artigi, yem
degerlendirme oranlar1 bakimindan olusan fark,
SPSS paket programi kullanilarak, varyans
analizi yapilmis ve %5 Onem seviyesinde t-testi
ile degerlendirilmistir.

Arastirma Bulgulart

Canli Agirlik Artist

Deneme boyunca elde edilen veriler 15181
altinda olusan sonuglar tablo 5 de 6zetlendigi
gibidir. Buradan da anlasilacag: iizere Yavru
biiylitme siirecinde erken ag degisimine tabi
tutulan grup (Grup A) ile geleneksel olarak
(vyapildign gibi) 8. haftada genis ag goziine
gecilen grup (Grup B) arasinda olusan biiyiime
ve performans farkliligi dénem sonuna %14,36
daha fazla sonu¢ agirhigi olarak yansimistir
(P<0,05).

Tablo 5 Gruplarin 77. giinde ulastiklar1 performans degerleri

Performans Olgiitleri Erken Transfer Geg Transfer
Edilen Grup (A Grubu)  Edilen Grup (B Grubu)

Baslangi¢ Agr.(g) 1,262+0,48 1,274+0,94
Transfer sirasindaki Agr.(g) 2,43 +0,37 6,56 + 1,48
Sonug Agr.(g) 9,87 +0,57 8,63 +0,79
Giinliik Canli1 Ag Kazanci (g/giin) 0,10 0,09

Oransal Biiyiime Orani (%) 665,61 577,83

Yem Degerlendirme Orani 0,799+0,29 0,921+0,04
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Canh Agirlik (g)
o

1 2 3 4 5

Olgiim Dénemleri

—8— Geg Aktarilan Grup —lll— Erken Aktarilan Grup

Sekil 1 Deneme gruplarinin arastirma boyunca 6l¢iilen canli agirlik kazanglar
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1 2 3 4 5
Olgiim Donemleri
—&— Ge¢ Aktarilan Grup —ll— Erken Aktarilan Grup

Sekil 2 Gruplarin giinliik canli agirlik kazanglart
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Toplam 77 giin siiren besleme donemi
sonunda giinliik canl agirlik artiglar1 Grup A da
0,1 g/glin ve Grup B’de de 0,09 g/giin olarak
bulunmustur (P>0,05). Grafikten de anlasilacag:
tizere giinliik canli artis degeri genis gozli
aglara gecildikten hemen sonra ¢ok ciddi bir
artis gostermistir. Her iki grup bireyleri igin de
transferden sonraki donemler oldukg¢a yiiksek
degerlere ulagmistir. Ancak daha erken transfer
edilen grup bu kisa periyotta dahi belli bir fark
yakalamistir.

Oransal  Agirlhik  Artist  degerlerine
bakildiginda Grup A’nin deneme sonu itibariyle
% 665,61 gibi bir oranla biliylime gosterdigi

bunun yani sira Grup B’nin bireylerinin ise

%3577,83 oraninda biiyiiyebildikleri
gbzlenmistir (P<0,05) (Sekil3).
250 -

g 200

[}

£ 150

b=

o

= 100 -

[}

6 50 A

0 T T T 1
1 2 3 4
Besleme Donemi
|+ Geg Aktarilan Grup —=— Erken Aktarilan Grup |

Sekil 3. Gruplarin Oransal Biiyiime Degerleri

Denemede elde edilen yem degerlendirme
oranlar1 (YDO) ise su sekilde olmustur (Sekil
4). Grup A dan 0,79 + 0,29 gibi bir oran
saglanirken Grup B de ise 0,92 + 0,44 liik bir
YDO elde edilmistir. Grup B, Grup A ya oranla
% 16,45 oraninda daha yiiksek bir YDO’ya
ulagmistir (P<0,05) .

Tartisma ve Sonug¢

Su sicakligr itibariyle kisitl bir iiretim sezonuna
sahip bolgelerde tilapia yetistiriciliginin en
onemli sorunlarindan birisi, sezon sonunda
pazarlanabilecek boya ulasamamasidir. Bundan
dolay1 ¢okga arastirma bu sorunu g¢ozmeye
yonelik kurgulanmigtir. Yapilan bu ¢alismalarla
elde edilen bilgilere gore erken ¢agda kontrollii
bir bicimde kafeslerde yetistiricilik
yapilmasiin tilapia liretimine ve sezon sonu
Pazar boyuna 6nemli diizeyde katkilar1 oldugu
bulunmustur. Buradan yola ¢ikilarak hazirlanan
bu caligmada hapa kafeslerinin kullanimi ve
hapalardan normal semirtme aglarina gegis ve
yavru yetistiriciligine gecisin siiresi tartisilmis
ve onemli bulgular ortaya cikartilmistir. Tilapia
yetistiriciliginde yavru yetistiriciligi oldukca
onem  tasimaktadir.  Havuz  ortaminda
yetigtiricilikte  genellikle yar1  denetimli
yontemler segilerek ¢iftlestirme ve yavru tiretim
havuzlar1 genellikle ayn1 olmakta, ancak
semirtme amaciyla yavrular fingerling boyda
daha genis havuzlara alinmaktadir. Ancak kafes
balik¢iliginda durum biraz daha karigiktir. Zira
havuzlarda iretilen yavrular, yavru
yetistiriciliginde kullamlacak aglarin ag gozii
acikligina bagl olarak belli bir boya gelmeden
transfer edilememektedir. Zira ag gzl genis
oldugunda yavrular1 tutamamakta yada yeme
ortak olacak canlilarin girmesine izin vermekte,
bu nedenle ¢ok kii¢iik ag gozii olan tiil aglar bu

amag i¢in kullanilmaktadir. Bu durum da sezon

sonu final agirligina direkt etki etmektedir.

Ag g0zl genisligi kafes balik¢iliginda
sistemin rasyonel kullanimi is¢ilik ve bakimin

azaltilmasi ve kafes ici su kalitesinin kontrolii



konularindan dolay1 gergekten de biyiik bir
onem tagimaktadir. Yetistiriciligi yapilan birgok
tiriin kafes sistemlerinde yetistiriciligi i¢in
uygun ag gozii agikliklar bircok calismayla
ortaya konulmustur (Dikel, 2005).

Tilapia yetistiriciliginde geleneksel olarak
kullanilan ~ havuzlarda  yavru  {iretimi

yapildiginda  semirtmeye  gegmek  igin
yumurtadan ¢ikistan itibaren birkag ay
biiyiitiilmesi i¢in beklenmektedir (Cukurova
kosullarinda). Bu durumda yavru’nun en az 3-5
gr olmasi demektir. Havuzlarda 6n biiyiitme
yapmadan kafeslerde semirtmeye baslamay1
amaglayan calismalar ©n biiylitmenin de
hapalarda yapilmasinin daha 1iyi sonuglar
verebilecegi izlenimini desteklemistir gecmiste
(Dikel ve ark 2001). Bu denemede elde edilen
sonuglar da denemede kullanilan her iki
yontemin de yavru biiylitmede hapalarin
kullanilmasini onermesi ile birlikte erken ag
gozii genis kafeslere gegmenin daha da iyi
netice verebilecegi izlenimi uyandirmistir. Elde
edilen sonuglara gore her iki grubun yem
degerlendirme oranlar1 (0,79 ve 0,92) Dikel ve
ark. (2001)’nin bildirdikleri oranlardan (1,40)
daha iyi bulunmustur. Denemede ulasilan canlt
agirliga bakildiginda 1,2 g ortalama agirlikla
beslemeye baslanan yavrular 3. haftada 2,5 g
agirliga ulasmislardir. Dikel ve ark (2001) de
0,65 g agirlikla baglanan caligmalarinda 3.
haftada yaklasik 4 g agirliga ulasmislardir. Bu
sonuglar denememizden elde edilen verilerle bir
araya getirildiginde kafeslerde daha kiigiik
boylarda on biiyiitmeye baslamanin tilapia
iretiminde daha iyi sonuglar verebilecegini

diisiindlirmektedir. Tiil aglar ¢ok kiiciik (0,5

mm) ag gbzlerine sahip olduklarindan su gegisi,
oksijen transferi ve suyun tazelenmesi gibi
konularda 6nemli ol¢iide sorunlu olabilirler.
Aksine 1,2 mm lik nispeten daha genis gozli
aglar da ise durum daha farklidir ve su gegis hizi
dogal olarak daha iyidir. Genel olarak kafes
balik¢iliginda karsilasilan fouling problemi
genis ag gozlii kafes aglarinda daha az sorun
yaratir. Bu nedenle yavru 6n biiyiitme sirasinda
kiigiik ag gozli til aglardan genis ag goziine
daha kisa siirede ge¢isin biiylimede ve yemden
yararlanma konusunda yetistiriciye bazi

avantajlar sunabilecegi kanisina varilmistir.
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Seyhan Baraj Géliinde Yiizer Kafeslerde Gokkusagi Alabahg ve ikinci Uriin
Olarak Tilapia Yetistiriciligi
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Cukurova Universitesi Su Uriinleri Fakiiltesi Balcali Adana

Ozet:

Bu calismada Seyhan baraj goliinde yilizer ag kafeslerde kis doneminde gokkusagi alabaligi (Oncorhynchus
mykiss) ve yaz doneminde de tilapia (Oreochromis aureus) yetistirme olanaklari aragtirilmistir. Arastirmanin ilk
boliimiinde baslangi¢c ortalama agirliklart 56,454+6,10 g olan alabalik yavrulari kullanilmistir. Arastirmanin
sonunda 277,54+18,50 g ‘lik bireyler elde edilmistir. Giinliik canli agirlik kazanci ortalama 2,95 g, yem
degerlendirme orani 1:1,15 olarak bulunmustur. Kondisyon faktorii ortalama 1,327 olarak bulunmustur. Arastirma
sonunda yapilan balik hasadindan 1 m?® ‘ten 13,5 kg iiriin elde edilmistir. Arastirmanin ikinci bdliimiinde baslangig
ortalama agirliklart 0,95+0,27 g olan tilapia yavrular1 kullanilmistir. Aragtirmanin sonunda 131,58+7,12 g ‘hik
bireyler elde edilmistir. Giinliik canli agirlik kazanci ortalama 1,45 g, yem degerlendirme orani 1:1,21 olarak
bulunmustur. Kondisyon faktorii ortalama 2,394 olarak bulunmustur. Arastirma sonunda yapilan balik hasadindan
1 m?® ‘ten 6,5 kg iiriin elde edilmistir.

Anahtar Kelimeler: Gokkusag: alabaligi, Yiizer kafesler, Tilapia

Trout and Consecutively Tilapia Farming In Floating Cage In Seyhan Dam Lake
Adana

Abstract:

In this study, the possibility of rearing rainbow trout (Oncorhynchus mykiss) and tilapia (Oreochromis aureus) as
alternate crops during the winter and summer periods in floating net cages in Seyhan Dam lake were investigated,
respectively. At the initial stage (winter period) of the study, trout juveniles with an average weight of 56.45+6.10
g were stocked at 50 fish/m®. At the end of this period, trout of 277.54+18.50 g were harvested after 75 days. The
daily weight gain and feed conversion ratio were 2.9 g/d and 1.15, respectively. Average condition factor was 1.3.
Mean stocking density of trout at harvest was 13.0 kg /m®. At the second stage (summer period) of the study,
tilapia fry with an average weight of 0.95+0.27 g were stocked at 50 fish/m> and were reached to an average weight
of 131.58+7.12 g in 3 months. At the end of the study, mean yield for tilapia was 6.5 kg/m3. The daily weight gain
and feed conversion ratio were 1.5 g/d and 1.21, respectively. Average condition factor was 2.4. In conclusion,
thanks to the cultivation of the two species, trout and tilapia, in the same year in the Seyhan Dam Lake conditions,
and the trial of the cultivation of a second crop, the production unit utilized a period, in which it would otherwise
not function, with production, while at the same time enabling the more rational utilization of the unit by obtaining
additional profit from a second crop. In this respect, this model provides an example to fish producers and is
recommendable in water reserves having similar climatic conditions.

Key Words: Oncorhynchus mykiss, Cage Culture, Oreochromis aureus, Alternate Culture

Giris ayrica bu tip iretimin avcilik retimine gore

Son yillarda su iiriinleri iretiminde izlenen artis, i¢ teknik olarak daha avantajli olmasdur.

sularda ve denizlerimizde yetistiricilikle yapilan
iiretimin artmasindan kaynaklanmaktadir. Kiiltiir
balik¢ilig1 iiretimi son 20 yilda hizli bir sekilde
artmig, ’da Kkiiltiir balikgiligiyla elde edilen
miktar 253,395 ton olmustur. Bunun yaklasik
148 bin tonu denizel tiirlerden, 105,355 tonu da

* Corresponding author: dikel@cu.edu.tr ’
1

devlet tarafindan siirekli kredilendirilmesi, yavru
temini ve kamunun finanse ettigi arastirma ve
gelistirme faaliyetleri yolu ile 6zendirilmesi ve

Kafeste balik yetistiriciligi yaklagik 750 yil
once Cin’ in Yangtze nehrinde gerceklestirilmistir
(Hu ve ark., 1994) ve Glineydogu Asya da uzun
siire uygulanmistir (Ling ve ark., 1977). Diinyanin
cesitli bolgelerinde ticari oneme sahip tiirlerin
intensif kiiltiiri i¢in ¢ok sayida modern kafesler
gelistirilmistir (Coche, A.G 1978).

Bugiin kafeste balik yetistiriciligi, arasgtirmaci
ureticilerin  daha ¢ok dikkatini
¢ekmektedir. Balik tiiketiminin artmasi, bazi

ve ticari
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dogal balik stoklarinin azalmasi ve bu isin karlilig
kafeste balik {iretimine 6zel bir ilgi uyandirmstir.
Kafeste balik yetistiriciligi ayn1 zamanda diger
amaclar icin sinirlt kullanim olanagi olan su
kaynaklarinin, giftgi tarafindan daha rasyonel
degerlendirilmesi sansin1 da vermektedir (Emre ve
ark., 1998).

Giliniimiizde alabalik yetistiriciliginin hem
boélgemiz hem de iilkemiz acisindan 6nemi son
derece agiktir. 2016 yili verilerine gore toplam
alabalik {iretimimiz 104 bin ton/y1l’a ulasmistir (1)
(6). Alabalik, 0 ile 25 °C arasindaki su sicakligina
dayanabilirken saglikli olarak yasayabilmesi i¢in
optimum 10 — 12 °C’ye ihtiyag duyar (Gall, ve
ark., 1992). Ozellikle Akdeniz bdlgesinde bu
sartlara sahip olan yiiksek dag bolgelerinde hali
hazirda ¢ok teknik sartlarda olmasa da dnemli bir
tiretim miktaria ulagilmistir (Dikel, 1999).

Ancak {iiretimin belli donemlerde yapilabiliyor
olmasi ve pazara olan uzaklik maliyet ve
pazarlama konularinda biraz da olsa sorun olarak
iireticinin karsisina ¢ikmaktadir. Cukurova gibi
gelisen ve biiyliyen bir metropolde, pazara ¢ok
yakin bir yerde alabalik yetistiriciligi tekniklerinin
gelistirilmesi giiniimiizde 6nem kazanan bir konu
olarak  gbze c¢arpmaktadir. Ozellikle su
sicakliginin uygun oldugu Aralik ve Mayis aylari
arasinda alabaligin pazar boyuna ulastirilma
yiiksek dag
kesimlerinden ¢ok daha kisa siirede pazara
ulagmasi saglanmis olacaktir.

olanaklarmin  saglanmasi ile

Tilapialar yetistiriciligi yapilan balik tiirleri
arasinda ¢ok dnemli bir yere yiikseldigi ve toplam
tretiminin  5.500.000 tona ulastig1 ve bunun
4.000.000 tonunun yetistiricilikle elde edildigi,
1.500.000 tonunun da avcilikla elde edildigi son
edinilen bilgiler arasindadir (FAO 2015). Kafeste
tilapia yetistiriciliginin gegmisi ¢cok eski olmayip
1970 1i yillarda Amerika’ da Oreochromis aureus
ile (Pagan, 1969; Armbrester, 1972; Suwanasart,
1972 ), Fildisi Sahillerinde Oreochromis
niloticus’ la baglamigtir (Coche, A.G., 1974). Bu
teknik diinyanin diger bolgelerine de yayilmistir
(Coach, 1982). Iliman iklim kosullarma hakim
olan bolgelerde sicak iklim hayvanlarinin
yetistirilmesinde tek sezon olanaklari ile bir
sinirlama s6z konusudur (Tidwell, H.J ve ark.,

2000). Ozellikle Tiirkiye
iilkelerde tilapialar1 kisa siirede ( 5 ay ) pazar
boyuna ulastirmak gerekmektedir. Bu nedenle
kafesler hizli biiyiime ve iyi yem degerlendirme
orani i¢in tercih edilmelidir (Dikel ve ark., 2001).

iklimine benzer

Aragtirmanin diger bir bolimiinii olusturan
tilapia ( O. aureus ) yetistiriciligi ile ¢cok kisa
sayilabilecek bir donemde Pazar boyuna
ulasabilen bir iriiniin ayni tiretim araglarinin
kullanilmasi ile ek bir iiriin olarak elde edilmesi
saglanacaktir. Boylece bir yil iginde bir donem bos
kalacak olan stoklama araglari tilapia iiretimi ile
degerlendirilmis olacaktir. Ayrica arastirmasinin
bir 6nemli noktasi1 da iilkemiz i¢in denenmemis
olan kafeste tilapia yetistiriciligi de denenerek
gelecek donemler igin ekolojisi uygun tiim gol ve
goletler icin Oncli bir proje olarak Onerilme
olasiliginin olmasidir.

Sonug olarak denemenin basartya ulagmasi ile
Seyhan Baraj Golii’nde 10-19 °C ‘ler arasinda (kis
doneminde) alabalik yetistiriciligi, 25-30 °C ler
arasinda (ilkbahar sonu ve yaz dénemlerinde )
tilapia  yetistiriciligi  yapilarak bir iretim
isletmesinden bir yilda iki iiriin alinmig olacaktir.
Bu sistem basariyla uygulamaya gecirildiginde
ireticiye yeni bir model olarak onerilecektir.

Materyal ve Yontem

Deneme, Seyhan baraj goliinde 6zel bir isletme
icin kurulmus yiizer ag kafeslerde 2 asamada
gerceklestirilmistir. Birinci agsama Ocak -Nisan,
ikinci asama Haziran-Eylill tarihleri arasinda
gerceklestirilmistir. Denemenin ilk asamasinda
5000 adet ortalama 56,45+6,10 g ‘lik alabalik
yavrular1 Adana iline bagli Kozan ilgesinde
bulunan 6zel bir isletmeden alinmigtir. Denemenin
ikinci agsamasinda 5000 adet ortalama 0,95+0,27 g
‘lik tilapia yavrulari Cukurova Universitesi Su
Uriinleri Fakiiltesi, Tatli Su Baliklar1 Arastirma
istasyonundan alinmustir.

5x5x4 m
ebadindaki 1,2 cm ag gozii agikligi olan kafese m?
‘e 50 adet olacak sekilde stoklanmustir.
Arastirmanin 3 ay siirmesi planlanmigtir. Fakat

Gokkugagi alabaligi yavrular

baliklarin biiyiime performansinin yiiksek olmasi
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ve pazar boyunun iizerine ¢ikmasi nedeniyle
arastirma 75 gilinde bitirilmistir.

Tilapia yavrularinin kii¢iikk olmasi nedeniyle
arastirmanin ilk 20 glinii 2x2x4 m ebadindaki 4
mm ag gozii agikligina sahip kafese m® ‘e 312,5
adet olacak sekilde stoklanmistir. Daha sonra
yavrular 5x5x4 m ebadindaki 1.2 cm ag gozii
agikligina sahip kafese m® ‘e 50 adet olacak
sekilde stoklanmistir. Arastirma 3 ayda
bitirilmigtir.

Denemenin her iki agsamasinda da baliklarin
beslenmesi i¢in canli aguiliklarmin % 3’i
tizerinden yem verilmistir. Yemleme giinde 3
oglin olacak sekilde sabah, 6gle ve aksam, elle
yapilmistir. Denemede alabaliklar ig¢in %45 ham

protein %10 ham yag iceren yem, tilapia i¢in ise
%28 ham protein iceren yemle beslenmislerdir.

Denemenin her iki agsamasinda da 15 giinliik
araliklarla  tartim  yapilmis  ve

degerlendirilmistir.

biiylime
Deneme
sonunda her iki tiir i¢in de giinliik canli agirlik
kazanclari, oransal agirlilk artiglari, yem
degerlendirme orani, boyca biiylime orani gibi
degerlendirmeler yapilarak bir yil icinde kafes
tinitelerinde yapilan iiretim faaliyeti sonucunda
ulagilan nokta hakkinda degerlendirmeler
yapilmistir. Deneme boyunca goliin su sicakligi
Ol¢iilmiis ve kaydedilmistir ( Sekil 1).

performanslari
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OLCUM DONEMLERI (15 GUNLUK)

Sekil 1. Ornekleme Giinlerine Gore Alabalik ve Tilapianin Yetistirildigi Giinlerin Ortalama Su Sicakliklari

Bulgular
Canly Agwrlik Artais

Arastirmanin ilk boliimiinde alabalik yavrularinin
baglangi¢ ortalama agirligr 56,45+6,10 g olup,
arastirma sonunda (75. giin) 277,54+18,50 g ‘a
ulagmistir. Arastirmanin ikinci boliimiinde ise
tilapia yavrularinin baslangic ortalama agirlig
0,95+0,27 g olup, arastirma sonunda (90. giin)
131,58+7,12 g ‘a ulagmustir.

Giinliik Canli Agirlik Artist

Alabaliklarin 75 giinliik besleme donemi sonrasi
giinliik canli agirlik artis1 ortalama 2,948 g/giin
olarak saptanmigtir. Tilapialarin 90 giinliik
besleme donemi sonrasi giinliik canli agirlik artis
ortalama 1,451 g/giin olarak saptanmustir.

Yem Degerlendirme Orani

Alabaliklarin 75 giinliik besleme dénemi sonrasi
yem degerlendirme orani ortalama 1,112 g olarak
hesaplanmugtir. Tilapialarin 90 giinliik besleme
donemi sonrasi yem degerlendirme orani ortalama
1,250 g olarak hesaplanmistir.
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Toplam Agirhik Kazanci

Arastirmanin ilk boliimiinde baslangicta 2,822
kg/m* stok agirligma sahip  alabaliklar,
arastirmanin sonunda 13,460 kg/m? ’liik toplam,
10,638 kg/m® ’liik net agirlik kazancina ulastigi

saptanmistir.  Arastirmanm ikinci  boliimiinde
baglangigta 0,047 kg/m® stok agirhgindaki
tilapialar, aragtirmanin sonunda 6,513 kg/m? ’liik
toplam, 6,466 kg/m’ ’lik net agirlik kazancina
ulastig1 saptanmstir (Tablo 1).

Tablo 1. Alabalik ve Tilapianin Arastirma Sonunda Gosterdikleri Biiyiime Performanslari

Performans Olciimleri
flk Stoklama
Ort. Canli Agirlik (g)
Toplam Agirlik (kg/m?)
Hasat
Ort. Canli Agirlik (g)
Toplam Agirlik (kg/m?)
Kazang
Toplam Net Agirlik Artis1 (kg/m3)
Canl1 Agirlik Artisi (g)
Giinliik Canli Agirlik Artisi (g/giin)
Yem Degerlendirme Orani
Canli Kalma Orani (%)

Alabalik Tilapia
56,45%6,10 0,95+0,27
2,822 0,297
277,54£18,50 131,58+7,12
13,46 6,513

10,638 6,216
221,09 130,63
2,948 1,451

1,112 1,25

97 99

Tartiyma ve Sonuclar

Bu calismanin kurgulanmasindaki amag;
Seyhan baraj golii ve benzeri iklim 6zelligine
sahip gol, golet ve su rezervuarlarinda kig
doneminde alabalik gibi ekonomik degeri
yiiksek bir tiiriin, yazin da tilapia gibi giderek
yiikselen bir degeri olan ikinci bir tiiriin
yetistirilerek bir {iretim isletmesinden bir yilda
iki iirlin almanin olanaklarinin incelenmesidir.

Arastirmanin alabalik
yavrular1 75 giinde ortalama 56,45+6,10 g ‘dan
277,54+18,50 g ‘a ulagmistir. Bu deger;
Celikkale ve ark., (1981) ‘min, Kiris ve Dikel
(2002) ‘in alabaliklar i¢in bildirdigi degerlerden
daha iyi oldugu gézlemlenmistir. Arastirmanin
ikinci boliimiinde ise tilapia yavrular1 90 giinde
ortalama 0,95+0,27 g ‘dan 131,58+7,12 g ‘a
ulagmistir. Bu deger; Dikel ve ark. (1994) ‘nin,
Dikel, (1995) ‘in havuzlarda elde ettigi
degerlerden daha iyi oldugu gozlemlenmistir.

ilk  bolimiinde

Alabaligin giinlik canli agirlik kazanci
ortalama 2,948 gramdir. Bu deger; Saygun ve
Bircan (2001) ‘in kafeslerde elde ettigi
1,53+0,04 g, 1,56x0,11 g ve 1,38+0,05 g
degerlerinden, Kiris ve Dikel (2002) ‘in
kafeslerde elde ettigi 1,033 g degerinden daha
iyl oldugu goézlemlenmistir. Tilapianin gilinliik
canli agirlik kazanci ortalama 1,451 gramdir.
Bu deger; Dikel, (1997) ‘in kafeslerde elde
ettigi 1,135+0.53 degerinden ve Geng, (1996)
‘in fiberglas tanklarda elde ettigi 0,09 ile 0,137

arasindaki degerlerden daha 1iyi oldugu
gozlemlenmistir.
Alabaligin  yem degerlendirme orani

ortalama 1:1,112 olarak bulunmustur. Bu deger;
Celikkale ve ark. (1981) ‘nin kafeslerde elde
1:1,61, 1,57 ve 1,60 degerlerinden,
Saygun ve Bircan (2001) ‘in kafeslerde elde
ettigi 1:1,90, 1,87 ve 2,09 degerlerinden ve
Kiris ve Dikel (2002) ‘i kafeslerde elde ettigi
1:2,12, 2,16 degerlerinden daha iyi oldugu
gozlemlenmistir. Tilapianin yem degerlendirme

ettigi
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orani ise ortalama 1:1,25 olarak bulunmustur.
Bu deger Dikel, (1995) ‘in havuzlarda elde
ettigi 1:1,73 ‘liikk ve Dikel ve ark., (1994) ‘nin
yine havuzlar i¢in bildirdigi 1:1,77 ‘lik
degerlerden ve Hargreaves, (1987) ‘in
kafeslerde wulagtigt 1:1,55 ve 2,3 gibi

degerlerden daha iyi oldugu gézlemlenmistir.

Alabaligin  kondisyon faktorii ortalama
1,327 olarak bulunmustur. Bu degerin;
Biiytikcapar, (1998) ‘mn elde ettigi degerler ile
tam  bir uyum  igerisinde oldugu
gbzlemlenmistir. Tilapianin kondisyon faktori
ortalama 2,394 olarak bulunmustur. Bu degerin;
Geng, (1996) “in elde ettigi degerlerden daha iyi
oldugu goézlemlenmistir.

Arastirmanin sonunda alabaliklarin yasama
orant % 97 olarak bulunmustur. Bu degerin;
Akyurt ve Aras (1988) ‘mn bildirdigi % 80
degerinden daha iyi oldugu, Aral ve ark., (1996)
¢ min bildirdigi %96.66 degeriyle tam bir uyum
icerisinde oldugu gozlemlenmistir. Tilapianin
yasama oranit % 99 olarak bulunmustur. Bu
degerin; Dikel, (1995) ‘in bildirdigi degerle tam
bir uyum igerisinde oldugu gézlemlenmistir.

Deneme sonunda, alabaliklarda yapilan
hasattan 13,460 kg/m? {iriin elde edilmistir. Bu
deger; siirenin ve stok yogunlugunun azligindan
dolayr Akyurt ve Aras (1988) ‘mn bir yillik
denemelerinin  sonunda  yapilan  balik
hasadindan elde ettikleri ortalama 24 kg/m’
degerinden diisiik olmustur. Tilapialarda
yapilan hasattan 6,513 kg/m’ iiriin elde
edilmistir.  Bu deger; Dikel, (1997) ‘in
kafeslerde elde ettigi 1 m® ‘ten 2,209 kg ve
2,863 kg degerlerinden daha iyi oldugu
gozlemlenmistir,

Sonu¢  olarak; Seyhan baraj goli
kosullarinda bir yilda alabalik ve tilapia gibi iki
liriinlin yetistirilmesi ile denenen ikinci iriin
yetistirme modeli ile hem iiretim igletmesi atil
gegirecegi bir donemi iiretimle degerlendirmis,
hem de ikinci trlinden yeni bir deger elde
ederek isletmenin daha rasyonel kullanilmasini
saglamistir. Model bu bakimdan iireticiye bir
ornek olusturmus ve bu yonleriyle benzer iklim

ozelligine sahip su rezervuarlarinda
Onerilebilme niteligi kazanmustir.
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ABSTRACT

The aim of this study was to determine the live weight, some morphological characteristics and genetic traits of
Zagar, Zerdava and Catalburun dogs. The study was conducted with 104 Zagar, 100 Zerdava and 100 Catalburun
dogs which were reared different regions in Turkey (Catalburun, Mersin and around), Zagar (Tekirdag, Corlu,
Manisa, Burdur and Afyonkarahisar) and Zerdava (Trabzon and around, Giresun) from which local dog genotype
of Turkey. The data were obtained from dogs at ages twelve month and older. From these genotypes, Zagar was
recognized and registered as a breed by TAGEM. The data of Zagar, Zerdava and Catalburun dogs in the study
means were 18,24+0,37; 16,02+0,35 and 20,20+0,41 kg for live weight, 50,50+0,39; 48,20+0,21 and 48,23+0,34
cm for wither height, 50,27+0,33; 47,08+0,24 and 49,07+0,33 c¢cm for rump height, 56,41+0,38; 51,24+0,23 and
54,05+0,32 cm for body lenght, respectively. The results of genetic analysis from blood samples taken Zagar,
Zerdava and Catalburun dogs, Fis, Fir and Fsr values, heterozygosities (He) and Tajima D value were found to be
0,0338; 0,0807; 0,0485; 0,784; 0,732 and 0,744 and 1.416, respectively. A018 (% 17,95) and B0OO1 (% 19,23)
haplotypes in Zagar population, A018 (% 70,59) and B0OO1 (% 18,38) haplotypes in Zerdava population, A018 (%

14,52) and B0OO1 (% 59,68) haplotypes in Catalburun population were found to be the highest.

Keywords: Local Dog, Microsatellite, Morphological Traits, Turkey

INTRODUCTION

Turkey is a rich country for animal genetic
resources. In Turkey that different geographical
structure, presence of different dog genotypes are
natural. These dog genotypes breed as pure
genotypes in Anatolia for centuries and these
genotypes adapted to conditions in the region and
have good abilities. Most of these genotypes they
are used as shepherd or hunting dogs (Atasoy and
Kanli, 2005). Zagar, Zerdava and Catalburun dogs
are sample these genotypes.

There are typical characteristics for these dogs.
Zagar breed has black spots on upper head and
neck, upper and sides of the body, while legs,
abdomen and chest are dark or light brown. Their
faces are brown or black speckled. Tail is black,
thin and hook-shaped. Ears are dangling. Eyes are
dark brown or black. Upper parts of eyes might
have light brown spots. This is named four-

1 (=4 1 1 1. . 1. 01 11
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dark hazel teather color. Some spots on the body
are covered with white feathers. Whiteness of the
end of tail is known as an important morphological
traits of this breed. Catalburun dogs have small or
medium sized bodies, with long and dangling ears.
Their color is not uniform, usually a brown or
combination of brown-white. Their nose are
splitted into two. Their eyes are honey colored.
These dogs are used for hunting today, while they

are also being tested for narcotic purposes. But
genetic traits of these dogs can not be known.

It has been seen that the numbers of these dogs
are decrease and these dogs were degenerated as
doing unconscious crossing with other dogs. And
on these dogs as this research, it has not been a
comprehensive study done so far.

In this study, it is aimed to detect and compare
the morphologic and genetic structures of Zagar,
Zerdava and Catalburun dogs.

Materials and Methods

This research was conducted within the scope of
the decision of ethics board dated 23/10/2013 and
no. 2013-18-135 of Ankara University Animal
Experiments Local Ethics Board. The animal
material of the research is formed by totally 304
(45 female, 59 male dog for Zagar genotype, 50
female, 50 male dog for Zerdava genotype, 62
female, 38 male dog for Catalburun genotype)
dogs, 12 months and older, bred by the local
people in various regions of Turkey. In this
research, the animals used in the projects no 115
O 613 supported by TUBITAK were also used as
materials. The some morphological characteristics
of these dogs were presented at ICAVST 2016.

Live weights of dogs are measured with a 100
g precision scale. Withers and rump height, body
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length are measured with measuring stick (Spira,
1991; Tepeli and Cetin, 2000; Tepeli and Cetin,
2003).

Blood samples were taken from vena cephalica
antebrachii for each dog, to tubes with EDTA.
DNA isolation was performed with Thermo DNA
isolation kit. Thermo Scientific Canine Genotypes
Panel 1.1 kit was using for samples raising.
Mitokondrial DNA control region’s (d-loop)
amplification was using with PCR analyze. DNA
series were arranging with using Sequencher 4.1
(Gene Codes Corporation). Then, series were aline
by means of ClustalX 1.81 (Thompson et all.,
1997) and BioEdit 7.0.9 Sequence Alignment
(Hall, 1999) programs. Observed heterozigosities
(H,), expected heterozigosities (Hg) (Nei, 1972;
Nei, 1987), the F-statistics (Wright, 1965; Wright,
1978; Weir ve Cockerham, 1984) were calculated
by using GENETIX 4.05 package program
(Belkhir ve ark., 1996).

Results and Discussions

With this study, morphological and genetic
structures of Zagar, Zerdava and Catalburun dogs
(Table 1 and Table 2) were revealed.

There is no similar study with respect to on
these dogs (Zagar, Zerdava and Catalburun)
because of, the findings from this study, could not
be compared with the results of other research.

Conclusion

As a result, an important step has been taken with
this study for the goals of Zagar, Zerdava and

Catalburun dogs to become registered, protected
and increased in numbers as a new breed.
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Tablo 1. Zagar, Zerdava ve Catalburun kopek populasyonlarindaki F-istatistik degerleri

Table 1. F-statistic values in Zagar, Zerdava and Catalburun dogs population

0,0344

0,0804

0,0476

0,0351 0,0820 0,0486
0,0357 0,0824 0,0484
0,0324 0,0782 0,0474
0,0357 0,0831 0,0491
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AHTK21 0,0338 0,0821 0,0500
AHTK25 0,0345 0,0821 0,0492
CXX279 0,0327 0,0779 0,0468
 FH2001 0,0336 0,0813 0,0493
 FH2054 0,0313 0,0790 0,0492
FH2328 0,0343 0,0825 0,0499
 FH2848 0,0354 0,0829 0,0492
INRA21 0,0309 0,0763 0,0468
CINU005 0,0339 0,0820 0,0497
CINU030 0,0348 0,0812 0,0480
CINUO55 0,0335 0,0817 0,0499
LEIO04 0,0353 0,0825 0,0489
REN105 0,0320 0,0795 0,0490
'REN162 0,0361 0,0815 0,0470
'REN169 0,0308 0,0774 0,0481
'REN169 0,0350 0,0824 0,0491
REN247 0,0335 0,0774 0,0454
REN54P 0,0342 0,0810 0,0485
RENG4E 0,0314 0,0793 0,0494
- 0,0338+0,0075 0,0807+0,0094 0,0485:0,0055

Tablo 2. Zerdava, Catalburun ve Zagar kdpek populasyonlar1 arasindaki Fsr istatistigi (dik iiggen) ve gen gogii

(log(Nm)) (ters dik licgen)
Table 2. Fgr statistic and gene migration (log(Nm)) (reverse vertical triangle) between Zagar, Zerdava and

Catalburun dogs population
Population Zerdava Catalburun Zagar

Zerdava 0,699 0,615

0,0572 0,0328
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The aim of this study was to determine body weight and some morphological characteristics (head width and
length, beak length and depth, body length, chest circumference, width and depth, tail length, tarsus diameter) of
Cins breed pigeons. The study was conducted with 104 pigeons (52 females, 52 males) of different age groups
(12-23 months, 24-35 months, 36-47 months, 48 months and over) grown in five different locations in Turkey,
2018. In this study, the samples were collected from Erdemli (Two different locations), Mezitli (Two different
locations) and Tarsus regions of Mersin. In the pigeons, blue (42), red (27), white (16) and black (19) colors were
seen, and clumsy (6), mushy (52), kiipeli (18) and katrani (7) were observed as signs. Hazel (55), green (14),
yellow (12), blue (7) and brown (16) were detected as the ear color of birds. According to the results of the study,
the live weights, head length, head length, trunk length, shank diameter of pigeons were 505.94 g, 58.70 mm,
25.45 mm, 10.56 mm, 5.77 mm, respectively. Head length and width, chest circumference, beak depth and wing
length were found to be significant (P < 0.001) according to sex. According to the results of the research, these
pigeons have larger structures than the reported pigeons.

KeyWords: Cins, live weight, morphological traits, pigeon

Introduction

Cins pigeon is a diver pigeon which belongs to the
wattled bird group from Adana, Ceyhan and
Mersin regions. They are called Adana or Kiipeli.
Their origins are not known but they are thought
to be descended from the Lebanese wattled
pigeons (Anonim 2018, Iscen 2012).

They have a characteristic skull shape. The
bones in the forehead are straight from the beak
onward. They have a fleshy bag from the beak to
the neck which is known as a wattle. Their legs are
curved. They have many colours.; blue, white,
black, red and yellow. Each colour has a special
name. Blue is Sami, black is Sakar, white birds
and those with multi-coloured necks are Safi.
Moreover, there are several spotted variations
such as: Aynali, Katrani, Zihli, Muskali, Kiipeli
and Safi. Aynali birds have large white patches on
certain areas of their bodies; Sakar have white
spots over the beak or in the middle of the
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black spots (Anonim 2018 a, Iscen 2012).

They fly either singly or in groups of three.
Each group has a leader. These birds fly at
medium altitude. Birds fly down while they see a
bright object or a female pigeon. They fold their
wings closed when they dive and open them to
brake their descent and make their landing.

This study was carried out on Cins pigeons in
Mersin and surrounding areas using live weights

in order to determine certain morphological
characteristics.

Material Metod

The animal materials of the study consists of 104
pigeons (52 females, 52 males) of different age
groups (12-23 months, 24-35 months, 36-47
months, 48 months and over) grown in five
different locations in Mersin and surrounding
areas in 2018. Each group had smilar cage and
nutrition conditions. Age and sex of the birds were
determined from records at each group. Live
weight and morphological measurements were
carried out. Live weight was measured with a scale
calibrate to 0.01 g, body lenght with a metal ruler
wing span and lenght, tail lenght, breast
circumference, breast width and depth, head
lenght and width, beak lenght and depth, shank
diameter were measured with a digital compass.
Pigeon identification took into account their
feather colours and sign or patches.

Analysis related to live weight and some body
characteristics ere were performed with
comparation of the groups with significant
differences by general linear model and multiple

comparison tests.

Results and Discussion

In this study, blue (42), red (27), white (16) and
black (19) colors were seen in pigeons. Moreover,
clumsy (6), mushy (52), kiipeli (18) and katrani (7)
signs were observed. Hazel (55), green (14),
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yellow (12), blue (7) and brown (16) were detected
such as the ear color of birds. Among the gender
groups, body weight, body length, chest depth (P
<0.05), beak length, tail length, shank diameter
(P<0.01), head length, head width, gag depth,
chest circumference, (P <0.001) were found
significant. Among the age groups, head width,
tail length, chest width (P <0.05), beak length,
chest circumference (P <0.001) were found
significant. Especially in terms of breast
circumference and width, it is seen that 24-35 age
group is more. Statistical analysis on some body
measurement properties are shown in table 1.

Cins pigeon is diver pigeons (Askin 2010 iscen
2012, Yilmaz and Boz 2012). These birds are
considered of large and big head (Anonim 2018b.
The results of this study show that the body weight
and some body measurements are higher than the
results obtained from flyer pigeons in Sanliurfa
(Ozbaser et al, 2016), tumbler pigeons raised in
Ankara (Atasoy et al), Bursa oynar1 (Balci et al
2018) and Trakya roller pigeon (Soysal et al
2011). They are bigger and larger head

According to the results of the research, these
pigeons have larger structures than some tumbler,
roller and flyer pigeons.
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Sex * e ook ok ook * o ok * ok o
Male 52 532,96 60,21 24,74 21,39 765 10,85 13,76 25,87 63,57 77,13 33,13 5,98
Female 52 47892 57,18 22,88 20,34 7,04 1027 13,13 25,04 61,75 73,03 31,93 5,56
Age * o * o *
12-23 48 496,93 57,85 23,18 20,04 7,02 10,67 13,170 24,750 61,33 7411 32,13 5,57
24-35 17 54635 59,25 24,590 21,42 771 1035 13,67 26,33¢ 659° 7743 32,94 5,87
36-47 27 505,81 59,64 24,32 21,48° 741 1046 13,88 26,12 63,34% 7435 33,03 5,89
48+ 12 485,00 59,15 24,05 22,00 7,62 10,63 1325% 25,540 61,81° 7723 3242 6,15
Total 104 505,94 58,70 23,81 20,87 735 10,56 1345 25,45 62,66 7507 32,53 5,77

Tablel. Live weight and some morphological characteristics of Cins pigeon
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