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ABSTRACT

Dr. Mikail Özcan

The aim of the study was to examine bacterial diseases frequently seen
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in the fish in cage production and aquaculture farms operating in

Imam University, Faculty of

Şanlıurfa and Gaziantep provinces in Lower Euphrates Basin and to

Agriculture, Department of

determine effective antibiotics against these disease agents. For this

Fisheries Kahramanmaras,
38000, TURKEY.

purpose, samples were taken from the liver, spleen, kidney and
intestines of a total 140 Rainbow trout with the weight range of 10-700

gr located in different cage culture facilities and 3 hatcheries between October 2018 and May
2019. For isolation of bacterial disease agents, Tryptic Soy Agar (TSA), Nutrient Broth (NB),
Brain-Heart Infusion Agar (BHIA), KF Streptococcus Agar, Yersinia Selective Agar and
Tryptone Yeast Extract Salt Agar (TYES-A) were used. These culture media were incubated
at 15-24oC for 24-72 hours in the incubator. Antibiogram sensitivity test on pure colonies was
performed according to disc diffusion method. In addition to biochemical identification tests,
Biolog System (The biolog GENIII micro plate) was applied to pure strains obtained from the
samples taken from trout farms and their phenotypic properties were examined. As a
conclusion, Lactococcus garviae, Aeromonas hydrophila-like DNA group 2, Acinetobacter
schindler, Lactococcus lactis ss lactis, Leuconostoc mesenteroides ss cremoris and Morexella
lacunata strains were isolated and identified according to the phenotypic and biochemical
properties of the bacteria.
KEY WORDS: Bacterial Diseases, down Fırat Basin, Karkamış Dam Lake Rainbow trout,
Oncorhynchus mykiss, Phenotypic, BIOLOG GEN III, Antibiotic disc.
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INTRODUCTION
The need for protein is continuously increasing with the rapid increase of the world
population. Aquaculture plays an important role in the elimination of protein deficit. Our
country is one of the countries having rich resources and being suitable for fish farming. If
these resources are used in a rational manner, an important contribution will be made to the
economy through production with aquaculture. Aquaculture has developed rapidly in the last
30 years in our country. The number of enterprises based on the production of freshwater
trout, sea bream and sea bass has been increasing. In our freshwater aquaculture, rainbow
trout is mostly cultivated. Diseases have greatly increased with this rapid development. It is
inevitable that enterprises will face great economic losses unless appropriate measures are
taken on time (Akbulut and Keten 2001; Aydın et al., 2006).
People have to meet their metabolic activities with the nutrients. With increasing population
density, food insufficiency is seen in various parts of the world. Fish meets a significant
portion of our nutritional needs. For this reason, the importance given to intensive
aquaculture is increasing all over the world. However, diseases on fish are becoming more
and more problematic with intense aquaculture practices (Tekelioğlu et al., 2007).
Nearly 71% of the total surface area in the world is covered with water and a large part of
these areas allow the life of various water species. Of the aquatic organisms, fish is the most
commonly used food source by humans. For this reason, all the countries are looking for
ways to use their water resources efficiently and increase their production (Tekelioğlu et al.,
2007).
While the production of aquaculture was 20 million tons in the 1950s, it increased rapidly to
110 million tons in the early 1990s. The level of aquaculture production made by hunting has
been stable in 2000s, and the production obtained by aquaculture has increased (FAO, 2004).
With the increase in industrialization around the world, pollution of water resources caused a
decrease in the amount of aquaculture obtained by hunting from inland water and the sea,
therefore the importance given to aquaculture has increased continuously both in the world
and in our country (Tekelioğlu et al., 2007).
For the last 50 years, scientific and technological developments in the sector have been
effective in terms of increasing the amount of production obtained by aquaculture (Bostock,
2011).
www.wjert.org
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In the 1960s in Turkey, aquaculture beginning at inland waters was carried out by importing
trout eggs from Europe to the farms in Bilecik and Akyazı in private sector (Memiş et al.,
2002). Although the history of aquaculture sector in our country is new, it has shown a rapid
development in recent years and 397.731 tons of sea products, 34.176 tons of fresh water
products and 240.334 tons of aquaculture production, therefore a total of 672.240 tons of
water products were realized in 2016 (Anonim, 2017).
The first type that comes to mind is the Rainbow trout both in the world and in Turkey. The
reasons why Rainbow trout are preferred in aquaculture can be summarized as follows.


Rapid adaptation to environmental conditions,



Being able to feed easily due to active feed intake,



Since the breeding has been carried out for more than 100 years, many aquaculture
problems have been solved (Çelikkale et al., 1999).

In aquaculture, the negative change in the physical, chemical and biotic living conditions of
the fish environment leads to many infectious diseases (Arda et al., 2005).
In recent years, as in all living areas in the world, various problems have emerged in fish
farming. Along with the pollution in water resources, bacterial fish diseases caused
significant losses in the sector in terms of economy. While 15-20 bacteria species being
pathogens in fish farming were shown to be effective 20 years ago, approx. 70 bacteria
species were isolated in sick fish samples recently. 15-20 bacteria species being pathogens in
fish farming were shown to be effective 20 years ago whereas approx (Munro, 1982). 70
bacteria types have been isolated in infected fish samples recently (Austin and Austin 1993).
Quite common major pathogenic bacterial factors (Aeromonas spp., Pseudomonas spp.,
Flexibacter spp., Vibrio spp., Yersinia spp., Renibacterium spp., Streptococcus spp.,) have
also been reported in enterprises in trout production in Turkey recently. Gram-positive cocci
have been indicated that it was spread sporadic and endemic, and six of these different
species (Streptococcus parauberis, Streptococcus difficile, Streptococcus iniae, Vagococcus
salmoninarum, Lactococcus piscium and Lactococcus garvieae) were associated with fish
diseases (Kum et al., 2004; Supriyadi and Rukyani, 1992; Egidius, 1987; Larsen et al., 1988;
Eldar et al., 1999; Dalsgaard and Madsen, 2000; Roberts, 2001; Timur and Timur, 2003;
Timur and Korun, 2004; Aydoğan, 2005; Avcı et al., 2010).
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In our country, there are many studies on the isolation and diagnosis of bacterial pathogens
that cause infection in rainbow trout (Oncorhynchus mykiss) cultivated in different
geographical regions (Kum et al., 2004; Aydın et al., 2001; Sarıeyyüpoğlu, 1984; Timur et
al., 1996; Aydın et al., 1997; Balta, 1997; Karataş and Candan, 1997; Diler et al., 2000a;
Diler et al., 2000b; İspir et al., 2004; Altun et al., 2010).
In Rainbow trout, especially Aeromonas salmonicida, Vibrio anguillarum, Lactococcus
garviae and Yersinia ruckeri infections are emphasized to cause serious mortality
(Akınbowale et al., 2006). Furunculosis caused by A. salmonicida is a disease that can cause
90% mortality (sudden death, bleeding in fins’ base and subcutaneous tissues). It could also
be asymptomatic in addition to its chronic forms (blood boils, ulceration) (Kirkan et al.,
2003). Streptococcosis, which is caused by L. garvieae, is generally defined as a type of
infection showing exophthalmus, opacity, darkening of the skin, haemorrhage in the
operculum and fins (Eldar and Ghittino, 1999).
In Rainbow trout aquaculture, Aeromonas is one of the major pathogens, also known as the
causative agent of frunculosis disease, resulting in high mortality and economic losses
(Rattanachaikunsopon and Phumkhachorn, 2012). As a secondary pathogen, Aeromonas
hydrophila in fish and water causes haemorrhagic septicaemia in stressed fish (Austin et al.,
1985; Erer, 2002). Necrotic lesions are seen in the skin of infected fish. Ulcers and bleeding
in the fins and muscles, oedema in the body and exophthalmos are seen. Microscopically,
necrosis and bleeding in the skin, muscle, kidney, liver and spleen are also caused by
hyperaemia (Erer, 2002).
In recent years, Gram positive cocci have been identified as important fish pathogens.
Sporadic and epidemic diseases caused by gram-positives have been reported by scientists in
many countries around the world (Arda et al., 2005; Austin and Austin, 1993). There are six
different types of Gram-positive cocci in taxonomic classification. The most important ones
are classified as Lactococcus, streptococcus and Vagococcus (Eldar et al., 1999).
Lactococcosis caused by Lactococcus garvieae is an important disease. It is a form of
streptococcosis in this disease. Lactococcus garvieae was first isolated from cattle in Britain.
Later, it has been reported in countries such as Britain, Japan, Africa, Thailand, Australia and
continues today (Vendrell et al., 2006). It is a type of pathogen that causes infections
especially in summer with the rise of temperature (Sanchez et al., 2011).
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Streptococcosis is known as pop-eye disease in fish and is one of the most important bacterial
diseases in farms where all Rainbow trout (Oncorhynchus mykiss Walbaum 1792) is grown.
Diagnosis of this disease is only possible by isolation from the brain and internal organs of a
fish infected by streptococci. Streptococcus iniae, Streptococcus agalactiae, Streptococcus
dysagalactiae, Streptococcus parauberis, Streptococcus feacalis, Streptococcus difficile,
Lactococcus garvieae, and Lactococci are known as the reasons of lactococcosis or
streptococcosis from past to present (Haghighi et al., 2010).
Firstly, isolated from Atlantic salmon in Norway in 1978, Acinetobacter sp shows signs of
disease that cause haemorrhage in the skin, large and small lesions in the liver pie and spleen,
haemorrhage in the air sacs and hyperaemia in the dermal blood vessels (Roald and Hastein,
1980; Austin and Austin, 2007).
Among the members of the family Moraxella Acinetobacter sp. it is a motionless and gramnegative coccobacillus which can be easily isolated from human skin and certain nutrients in
water, soil, and wastewater (Towner, 1996; Guardabassi et al., 2000). They are located in the
gills, digestive tracts and skin. For this reason, they cause the disease to start very quickly
(Horsley, 1973; Roald, 1977; Austin and Austin, 2007).
One of the methods commonly used in aquaculture is the use of probiotics in order to obtain
high yields in aquaculture. Probiotics are living microorganisms and benefit the host when
used correctly. Although the exact mode of action of probiotics has not yet been established
in any animal, including fish, probiotics usually live as hosts and produce specific differences
in their activity. The types, sources, doses, and times of supplementation of probiotics
significantly affect the immunomodulatory activities of probiotics. Probiotics commonly used
in aquaculture are Leuconostoc, Lactococcus, Aeromonas, Enterobacter species (Nayak,
2010).
Leuconostoc, Streptococcus, Lactobacillus and Carnobacterium strains were detected in the
microflora of the gastrointestinal tract normally found in healthy fish. The amount and
proportion of lactic acid bacteria in the digestive system affected by factors such as
nutritional or environmental factors, salinity, stress is not known. In addition, it is stated in
the sources that lactic acid bacteria with probiotic properties are isolated from the digestive
systems of fish (Ringo and Gtesoupe, 1998).
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Phenotypic method is used to reflect the genetic characteristics and this method is generally
specific. The phenotypic trait, which is rarely found in a pathogen, may provide information
about the pathway of this trait. On the other hand, subtypes should be considered if it is
always a phenotypic trait (Arda, 1994).
The Biolog System (The biolog GENIII micro plate) is used to identify Gram-positive and
Gram-negative bacteria using 94 biochemical tests. These tests are based on 71 carbon source
usage tests and 23 chemical susceptibility tests. Biolog Microbial identification system
(Micro Station Identification System) is a versatile system. It is used in the identification and
characterization of environmental and pathogenic organisms in a wide range of microbiology
(Singh et al., 2011; Bochner, 1989a; Bochner, 1989b).
In this study, the agents causing economic losses in the Rainbow trout farms in the
Carchemish Dam Lake in Lower Euphrates Basin were identified by using the Biolog System
(The biolog GENIII micro plate) to determine other phenotypic characteristics. The
prevalence and distribution of diseases in the region is determined and chemotherapeutic and
prophylactic measures against these infections are put into practice by the breeder to achieve
healthy fish farming targets.
MATERIALS AND METHODS
Material
The Lower Euphrates Basin consists of Karkamış and Birecik Dam Lakes. Aquaculture
production started in the Carchemish Dam Lake at the end of the 90s with the impoundment
of the dam. In the Carchemish Dam Lake in Lower Euphrates Basin, there are a total of 28
farms operating in the net cages, 17 of which are registered to the Ministry of Food,
Agriculture and Livestock and 17 of which operate in the provincial border of Gaziantep. The
material of this research is created by all 28 enterprises and 3 hatcheries operating in the
region.
For bacterial isolation and identification, Tryptic Soy Agar (TSA), Nutrient Broth (NB),
Brain-Heart Infusion Agar (BHIA), KF Streptococcus Agar, Yersinia Selective Agar and
Tryptone Yeast Extract Salt Agar (TYES-A) from Hugh - Leifson medium , Methyl RedVoges Proskauer (MR-VP) medium, Simmons Citrate medium, Macconkey Agar,
Dehydrated Growth Agar were used.
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Between October 2018 and May 2019, 28 different cage enterprises operating in Lower
Euphrates Basin in Şanlıurfa and Gaziantep were visited twice a month. Generally, in the
research, 140 fish samples were collected from 28 fish farms routinely sampled from 3 to 15
fish weighing 10-700 g in each sampling.
Method
Live examinations of fish in terms of diseases were carried out in cage enterprises. Necessary
disease information (anamnesis) was obtained from the business owner. While sampling,
selection of fishes with disease symptoms were taken into consideration and fishes were
taken from the ponds with the help of a ladle. In order to delay the autolysis of the fish
collected from the enterprises, samples were transported to the laboratory environment in ice
molds so as not to contact with ice.
Clinical (external) examination was performed on the fish brought to the laboratory. The
body surface of the fish is disinfected with 70% ethyl alcohol. In the laboratory environment,
it was performed by using sterile scissors, forceps and scalpel in front of the burner flame in
the sterile cabinet according to the autopsy technique.
In the fish autopsy, samples were taken from the liver, spleen, kidney and intestines of the
fish and sowings were made on Tryptic Soy Agar (TSA), Nutrient Broth (NB), Brain-Heart
Infusion Agar (BHIA), KF Streptococcus Agar, Yersinia Selective Agar ve Tryptone Yeast
Extract Salt Agar (TYES-A) with the help of extract. The media were incubated at 15-24oC
for 48 hours. Pure colonies were obtained from colonies grown on the media.
Colony morphology, gram staining, gram reaction with Potassium hydroxide (KOH),
oxidase, catalase, Methyl Red Voges Proskauer (MR –VP), Oxidation / Fermentation (O / F),
indole and motile tests were performed for identification. Biolog System (The biolog GENIII
micro plate) was also used to identify the metabolic activities of the bacteria. For the Biolog
System, bacterial suspension was prepared from BIOLOG IF-A solution. The bacterial
concentration was adjusted to 92-98% by turbidimeter. Bacteria samples with adjusted
density were added to each well in the microplates to be 100 μl. These microplates were
incubated for 24 hours at 26 ºC. Finally, the microplate was read in the reader and compared
with the database of the system and the bacteria were identified (Bochner, 1989a; Bochner,
1989b; Anonim, 2008).
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RESULTS AND DISCUSSION
It was found that 23 of the trout breeding enterprises are engaged in net cages and 5 of them
in combined (fry and portion) production in Lower Euphrates Basin. Due to most enterprises
of feedlots, seed fish need is available in different provinces of Turkey.
Wetlands, where local birds living in and around this ecosystem, which are allocated to this
area and have a population of foreign species coming through migration at certain times, are
the stations where birds stay and rest while migrating from one place to another.
In this study, samples taken from the enterprises operating in Lower Euphrates Basin are
generally suspected of disease. The fish samples showing disease symptoms were found in
farms while the weather and water temperatures increased. Generally, the fish which have
darkened colour, bleeding in the mouths, operculum, external surface of the body and fins,
bloating in the abdomen, exophthalmus in the eyes, and moving senselessly on the water
surface of the cage were selected as samples by visual and manual examination.
After morphological examination of fish suspected of disease, internal organs were examined
by autopsy. Abdominal dropsy, liver and spleen discolorations and growth, swelling kidney,
haemorrhages in internal organs were observed.
The Biolog System device was used to validate biochemical tests and determine other
phenotypic properties (Table 1). With this system, bacteria were identified according to their
phenotypic characteristics (Table 2).
Table 1: phenotypic properties by Biolog System of bacteria isolated from
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D- Turanose
Sucrose
Gentiobiose
D-Cellobiose
D-Trehalose
D-Maltose
Dextrin
Negatif Kontrol
D-Serine
Fusidic Acid
%1 Sodium Lactate
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Nalidixic Acid
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L-Malic Acid
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L-Lactic Acid
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N-Acetyl-D-Galactosamine
N-Acetyl- β-D-Mannosa-mine
N-Acetyl-D-Glucosamine
D-Salicin
β- Methyl-D-Glucoside
D-Melibiose
α-D-Lactose
D-Raffinose
Minocycline
Rifamycin SV
Troleando-mycin
D-Serine
D-Aspartic Acid
D-Fructose-6- Phosphate
D-Glucose-6- Phosphate
Glycerol
myo-İnositol
D-Arabitol
D-Mannitol
D-Sorbitol
Tetrazolium Blue
Tetrazolium Violet
Vanco-mycin
D-Saccharic Acid
Quinic Acid
Mucic Acid
Glucoronamide
D-Glucoronic Acid
D-Gluconic Acid
L-Galactonic Acid Lactone
D-Galacturonic Acid
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Sodium Bromate
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Formic Acid
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γ-Amino-Butryric Acid
Tween 40
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Table 2: Distribution of identified bacteria in sick fish.
Bacteria type
Lactococcus garvieae
Aeromonas hydrophila-like DNA group 2
Leuconostoc mesenteroides ss cremoris
Lactococcus lactis ss lactis
Moraxella lacunata
Acinetobacter schindleri

Liver Spleen Kidney Intestine
1
0
1
0
0
0

0
0
1
0
0
0

1
0
1
0
1
0

0
1
1
0
1

Total
N (%)
2 (22.5)
1 (11.1)
3 (33.7)
1 (11.1)
1 (11.1)
1 (11.1)

In this study, samples taken from the enterprises operating in Lower Euphrates Basin are
generally suspected of disease. The fish were examined for disease symptoms while the
weather and water temperatures increased. In the samples taken; the fish which have
darkened colour, bleeding in the mouths, operculum, external surface of the body and fins,
bloating in the abdomen, exophthalmus in the eyes, and moving senselessly on the water
surface of the cage were selected as samples by visual and manual examination. Isolation and
identification of selected samples by classical culture method was performed and
confirmation of bacterial samples with Biolog System was performed successfully. As a
result, definitions of 2 Lactococcus garvieae strains, 1 Aeromonas hydrophila-like DNA
group 2 strains, 3 Leuconostoc mesenteroides ss cremoris strains, 2 Lactococcus lactis ss
lactis strains, 1 Acinetobacter schindleri strain and 1 Moraxella lacunata bacteria were made
according to the phenotypic properties of the bacteria.
Today, the consumption of white meat has increased gradually due to many reasons such as
reduced agricultural areas because of the increase in population density, economic conditions
and food deficiencies. A rapid development has been achieved in also intensive fish culture
techniques due to the high-quality protein deficit, which is important especially for physical
and mental development, and the lack of natural resources to meet the needs. In an intensive
aquaculture, naturally higher level of farming, reduced water quality, inadequate diet and
manipulations also cause disease problems more frequently (FAO, 1995).
Sowings were made to the media such as Tryptic Soy Agar (TSA), Nutrient Broth (NB),
Brain-Heart Infusion Agar (BHIA), KF Streptococcus Agar, Yersinia Selective Agar and
Tryptone Yeast Extract Salt Agar (TYES-A) from the liver, spleen, kidney and intestines of
the fish by the help of extract in a sterilized manner (Grizzle et al., 2003). Sowing results
were monitored at 24oC for 24 and 48 hours, while cultivation for Flavobacterium
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psychrophilum was kept at 15oC for 7 days. The bacteria isolated on the media were stored at
-84 ° C in tubes containing 15% glycerol in pure form for further study.
Although it is known that 15 - 20 bacterial species have shown pathogenic effects for fish
until recent past (Munro, 1982), more bacterial species have been isolated in naturally
infected fish nowadays (Austin and Austin 1993). As a result of the identification results of
bacterial isolates (Table 1) and bacteriological verification tests of the agents, the agent L.
garvieae, which causes significant economic losses in bacterial species, was isolated (Austin
and Austin 1993; Çağırgan, 2004; Woo and Bruno 2003). It is stated that isolated bacterial
agents can be found in the normal microflora of the water, but the incidence of diseases is
increased especially in cases of sudden changes in water temperature values due to the
seasons, that leads to increased stress (hygienic defects, dense fish in production area, lack of
clean barriers) (Austin and Austin 1993; Cabello, 2006). The fact that the isolated disease
agents were observed more frequently in the months when the water temperature increased,
supports these findings.
The presence of erosive and ulcerative lesions in the skin, fins and tail were found to be
consistent with the literature in the cases isolated from A. hydrophila (Austin et al., 1985;
Mancini et al., 1997).
Motile aeromonas has been reported to cause high mortality and cause more than 50% loss in
offspring in 2-3 weeks (Özer et al., 2008; Cipriano, 2001). In our study, it was also found that
A. hydrophila caused 11.1% of death in rainbow trout.
Lactococcus lactis, which has been reported to cause disease in rainbow trout (Bragg and
Broere, 1986), shows that it is also present in Rainbow trout of our region. L. lactis subsp.
Lactis (Bascomb and Manafi, 1998) used in the production of fermented foods has been
reported to cause infection in waterfowl (Goyache et al., 2001). The Lower Euphrates Basin
serves as the station where the birds migrate from one place to another. Therefore, L. Lactis
bacteria can always infect fish in this basin.
260 fish samples and 56 water samples of seven different trout farms in Mersin were
examined for Gram-positive bacterial flora for a year by classical isolation and identification
methods. Leuconostoc spp. was found (%1.6) (Özer et al., 2008). In this study (33.7%) was
determined.
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In autopsy of fish infected with Acinetobacter sp, it has been reported that hyperaemia in
dermal blood vessels, haemorrhage in the skin, oedema in the base of the fins, lesions in the
liver, kidney and spleen, small haemorrhages in the air sac and peritoneum dermal may occur
(Roald and Hastein, 1980; Austin and Austin, 2007). In this study, the lesions observed in
liver and kidney seems to support the findings of the researchers.
CONCLUSIONS
In this study, sowing was made from liver, spleen, kidney and intestines of live fish weighing
10-700 g showing signs of disease in 28 farms registered in Gaziantep and Sanliurfa
provinces in Carchemish Dam Lake, and culture method was used for identification of
bacterial disease agents in the basin. In addition, biochemical identification tests and Biolog
System (The biolog GENIII micro plate) were applied to examine the phenotypic properties
of pure strains obtained from infected fish samples.
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