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ABSTRACT ARTICLE INFO

Essential oils of twenty-four plant species were obtained by hydrodistillation and
investigated for their antibacterial effects against seven fish pathogenic bacteria
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(Aeromonas hydrophila, Aeromonas salmonicida, Vibrio anguillarum, Yersinia Gelis :16.01.2018
ruckeri, Enterococcus faecalis, Lactococcus garvieae and Streptococcus Diizeltme  :08.05.2018
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diffussion method showed strong activities against all pathogens. In general, abu e

whole essential oils except Artemisia absinthium exhibited strong antibacterial Yayim :17.08.2018

effects against the most of the fish pathogens. However, the essential oil of A.
absinthium showed weak antibacterial effect against only A. hydrophila. Mostly
seven essential oils of the plants (T. spicata, T. vulgaris, L. nobilis, C. verum, H.
plicatum and A. citriodora Palau) among twenty-four essential oils exhibited good
antibacterial activity against all fish pathogens. When compared to the tested
antibiotics (furazolidon, oxytetracycline, cephalothin, and
trimethoprim/sulfamethoxazole), the antibacterial effects of essential oils were
mostly obtained equivalent or stronger. Considering the antibacterial activity
results of the essential oils, their alternative use in lieu of antimicrobial agents
against bacterial fish diseases might be convenient in the aquaculture.
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Baz1 Aromatik Bitki Esansiyel Yaglarinin Patojenik Balik Bakterilerine Kars1 Antibakteriyel Aktivitesi

Oz: 24 adet bitki tiiriiniin ugucu yaglari hidrodistilasyon yoluyla elde edildi ve 7 gesit balik patojenine (Aeromonas hydrophila,
Aeromonas salmonicida, Vibrio anguillarum, Yersinia ruckeri, Enterococcus faecalis, Lactococcus garvieae ve Streptococcus
agalactiae) karsi antibakteriyel etkileri arastirildi. Ugucu yaglarin, disk difiizyon yontemiyle elde edilen antibakteriyel aktivite
sonuglari, tiim patojenlere karst kuvvetli aktiviteleri oldugunu gostermektedir. Genel olarak, Artemisia absinthium disinda tim
ugucu yaglar, balik patojenlerinin ¢cogunluguna kars1 giiglii antibakteriyel etkiler géstermistir. Bununla birlikte, A. absinthium ugucu
yagi, sadece 4. hydrophila’ ya kars1 zayif antibakteriyel etki gostermistir. Yirmi dort ugucu yag arasindan ¢ogunlukla yedi ugucu
yag (T. spicata, T. vulgaris, L. nobilis, C. verum, H. plicatum and A. citriodora Palu) tiim balik patojenlerine kars1 iyi antibakteriyel
aktivite sergilemislerdir. Test edilen antibiyotikler (furazolidon, oksitetrasiklin, sefalotin ve trimetoprim/sulfametoksazol) ile
kargilastirildiginda, ugucu yaglarin antibakteriyal etkileri ¢ogunlukla esit veya giiglii olarak bulunmustur. Ugucu yaglarin
antibakteriyel aktivite sonuglar1 géz Oniinde bulundurarak, su firiinleri yetistiriciliginde bakteriyel balik hastaliklarina karsi
antimikrobiyal ajanlarin yerine alternatif olarak kullanimlar1 uygun olabilir.

Anahtar kelimeler: Antibakteriyel aktivite, disk difiizyon, balik patojenleri, esansiyel yaglar
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Introduction

The extracts of medicinal plants had been
extensively used over human beings and animals for
a large number of purposes for a long time. Today,
the medicinal and aromatic plants came into use in
the modern medicine in contrast to synthetic ones that

are regarded as unsafe to human and the environment.
Besides, herbal products and plant-derived
compounds present potential sources of new
antibiotics, anticancer agents, and anti-HIV agents
(Gurib-Fakim et al. 2005). In addition to their
medicinal use in human, the medicinal plants were
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also used as chemotherapeutics and food additives in
aquaculture due to their ability of enhancing the fish
immune system (Van Hai 2015). Aquaculture is one
of the main food supply among animal food products
for balanced nutrition and good health, and
aquaculture fish production is the fastest growing
food source sector in comparison to all other animal
food sources. However, the factors such as
intensification of aquaculture, periodic handling,
extreme temperature changes, poor water quality and
poor nutritional status contribute to adverse effects
on fish health. In other word, high fish density and
poor physiological environment may cause an
increase in spread of pathogens in aquaculture and
also an increase in the susceptibility of fish to the
microbial agents (bacteria, fungi, virus etc.). So, this
causes high mortality and also leads to serious
economic losses (Harikrishnan et al. 2011; Reverter
et al. 2014). In order to avoid and control of these
pathogens, the antibiotics have been frequently used
in aquaculture (Romero et al. 2012). Some antibiotics
such as amoxicillin, erythromycin, enrofloxacin,
oxytetracycline and furazolidone, have been used
successfully to control the most of fish diseases
(Harikrishnan et al. 2011). However, conscious or
unconscious overdose application of antibiotics
might improve the resistance of these antibiotics to
the bacteria and thereby a reduced efficacy of the
drugs. In addition, antibiotics possess a potential risk
to consumers and the environment due to their
accumulation within the environment and fishes
(Harikrishnan et al. 2011; Ontas et al. 2016).

This situation prompted the scientists to search
new and eco-friendly alternatives to antimicrobial
agents. The most promising method to prevent fish
diseases was the enhancement of the immune system
by using immunostimulants derived from plants
stimulating humoral and cellular  defence
mechanisms. Plant-derived immunostimulants are
eco-friendly and easily prepared, and effective with
fewer side effects during treatment of diseases and
without any environmental and hazardous problems
(Mousavi et al. 2011; Reverter et al. 2014) and also
they do not lead to any drug resistance (Soltani et al.
2010).

Recently, this interest in natural medicine has
also been increasing in fish culture (Soltani et al.
2010). Lately, the essential oils are very popular as
natural antimicrobial agents due to their rich mixture
of highly functional molecules (Park et al. 2011).
Numerous studies have been reported about the
antibacterial properties of essential oils isolated from
aromatic plants for their potential bioactive principles
(Romano et al. 2005). Nowadays, some studies have
been reported on the antimicrobial activities of
essential oils on aquatic animal diseases

(Rattanachaikunsopon and Phumkhachorn 2007;
Mousavi et al. 2011) and also provided a promising
managemet tool for the controlling or treating aquatic
fish diseases (Olusola et al. 2013). Hence, in the
present study, essential oils obtained from twenty-
four different Turkish plants were studied for
screening their in vitro antibacterial activities on a
fish pathogenic bacteria from aquaculture industry.

Material and Methods

Some plants were purchased from herbalists in
Bolu, Turkey and some others were grown in pots to
produce their essential oils. The plants used in this
study were given in Table 1. Purchased plants were
grounded into fine powder and some others were cut
into small pieces without drying. Briefly, 100 g of
each plant material (selected organ) were seperately
steam-distilled by using a Clevenger type apparatus
for 4 hour (Randrianarivelo et al. 2010). The obtained
essential oils were collected in sealed-brown vials
seperately and covered with aluminum foil and kept
in a refrigerator until use. The yield of each essential
oil (ml/weight) was calculated from the weight of
used plant parts (Table 1).

Antimicrobial assay

Fish Pathogens

A. hydrophila, A. salmonicida, V. anguillarum, Y.
ruckeri, E. faecalis, L. garvieae and S. agalactiae
were used for antibacterial assay. A. hydrophila
(ATCC 19570) and S. agalactiae (Pasteur Institute
55118) bacterial strains were obtained from Refik
Saydam National Type Culture Collection (Ankara,
Turkey). V. anguillarum, Y. ruckeri and L. garvieae
bacterial strains were provided by Dr. ilhan Altinok,
Faculty of Marine Science, Karadeniz Technical
University, Surmene, Trabzon, Turkey. E. faecalis
bacterial strain were provided by Dr. Cafer Erkin
Koyuncu, Faculty of Fisheries, Mersin University,
Mersin, Turkey. A. salmonicida bacterial strain by
Dr. Siikrii Kirkan, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey.

Antibacterial assay

The antibacterial activity of twenty-four essential
oil extracts was determined by using disc diffusion
assay (Kirby-Bauer Method) (Andrews 2009). Agar
culture plates were prepared as described before
(Turker and Yildirim 2015). Briefly, each bacterial
strain was grown on Tryptic Soy Agar (TSA)
(Acumedia) plates and incubated for 2 days at 28 °C
for A. salmonicida and Y. ruckeri; at 37 °C for the
other bacterial strains. The turbidity of each bacteria
broth culture was adjusted to equal that of the 0.5
McFarland standard and then the broth cultures
adjusted was separately inoculated on Mueller
Hinton Agar plates by using cotton swabs. 10 ul of
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each oil was applied to sterile filter paper discs(6 mm
in diameter, Glass Microfibre filters, Whatman®).
Standard antibiotic discs (furazolidone (100 png),
oxytetracycline (30 ng), cephalothin
(30 ug) and trimethoprim/sulfamethoxazole
(1.25 / 23.75 png)) (Bioanalyse®) were used
for positive control placed on the inoculated
Muller Hinton agar plates. Hexane were used as
a negative control because essential oils collected in
tiny amounts in clevenger apparatus were taken with
hexane. Inoculated plates with discs were incubated
at 37 °C with the exception of A. salmonicida and
Y. ruckeri (at 28 °C) for 24 hours. After incubation,
inhibition zone diameter (mm) was measured. Three
independent experiments were done

in different times.

Statistical analysis

The Shapiro-Wilk test (Shapiro and Wilk 1965;
Royston 1995) and an inspection of the skewness and
kurtosis measures showed that the sample data
were not approximately normally distributed
(P<0,05). A Kruskal-Wallis H test, is a rank-based
nonparametric test, showed that there was a
statistically significant difference among the extract
treatments (P<0,05) and performed a pairwise
Conover test of multiple comparisons using rank
sums as post-hoc test (Conover 1999). All data were
analyzed by using MedCalc Statistical Software
(version 15.8).

Table 1. List of the studied plant species, plant parts used and essential oil yields.

Family and plant species Common name Part used Yield (ml)*
Lamiaceae

Lavandula angustifolia Lavender Flower 3.3

Lavandula stoechas French lavender Flower 0.7

Menthax piperita Pepper mint Leaves 0.6

Ocimum basilicum Sweet basil Leaves 0.5

Origanum majorana Wild marjoram Leaves 0.05

Thymus vulgaris Thyme Leaves 0.7

Rosmarinus officinalis Rosemary Leaves 2.0

Thymbra spicata Spiked thyme Leaves 0.6

Salvia officinalis Sage Leaves 2.2
Lauraceae

Laurus nobilis Bay laurel Leaves 1.1

Cinnamomum verum Cinnamon Bark 3.0
Geraniaceae

Pelargonium graveolens Rose geranium Leaves 0.2
Piperaceae

Piper nigrum Black pepper Seed 4.6
Verbenaceae

Aloysia citriodora Paldu Lemon verbena Leaves 04
Zingiberaceae

Zingiber officinale Ginger Root 0.7
Apiaceae

Coriandrum sativum Chinese parsley Seed 0.5

Foeniculum vulgare Common fennel Leaves 1.2

Petroselinum sativum Parsley Leaves 0.1

Pimpinella anisum Anise Leaves 35
Asteraceae

Helichrysum plicatum Everlasting Flower 0.03

Achillea millefolium Yarrow Flower 0.5

Artemisia absinthium Wormwood Flower 0.2
Myrtaceae

Eucalyptus camaldulensis River red gum Leaves 1.6

Syzygium aromaticum Clove Flower buds 34

*Yield (ml) = weight of essential oil (ml)/ 100 g of powdered plant sample.
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Results

Antibacterial screening of 24 essential oils
against 7 fish pathogens was shown in Table 1.
As a result of our work, essential oils generally
showed strong antibacterial effects against all
bacteria. However, among bacteria, A. hydrophila, E.
faecalis, L. garviceae and S. agalactiae were found
as the most sensitive bacterial strains to the essential
oils.

Against A. hydrophila and A. salmonicida, the
strongest antibacterial effect was obtained by the oil
of Thymus vulgaris (62.7 + 1.5 and 40.0 £+ 0.0 mm,
respectively). T. wvulgaris oil exhibited same
inhibition as antibiotic furazolidon (39.0 = 0.0 mm)
against A. salmonicida. The second strong
antibacterial effects were obtained by the oils of
Thymbra spicata (60.0 + 0.0 mm), Aloysia citriodora
Palau (51.7 + 0.3 mm), Cinnamomum verum (46.0 +
1.0 mm), Laurus nobilis (45.7 + 0.7 mm),
L. angustifolia (43.3 + 3.3 mm) and Mentha x
piperita (40.0 = 0.0 mm) against A. hydrophila
bacterial strain and also by the oils of C. verum (33.7
+ 0.7 mm), T. spicata (30.7 = 0.7 mm) and L. nobilis
(29.3 + 0.3 mm) oils against A. salmonicida bacterial
strain. Against V. anguillarum bacterial strain, the
essential oils of H. plicatum (66.7 = 0.9 mm), C.
verum (45.7 £ 0.7 mm), T. vulgaris (45.0 £ 0.0 mm)
and T. spicata (34.7 + 0.3 mm) exhibited strong
antibacterial effects. Besides, the essential oil of H.
plicatum had also strong inhibition effect on S.
agalactiae and L. garviceae. Nonetheless, H.
plicatum essential oil had weak inhibiton effect on E.
faecalis (15.3 = 0.3 mm) when compared to used
bacteria. In addition to H. plicatum essential oil, P.
nigrum and O.onites showed the strongest
antibacterial activity against S. agalactiae and this
activity was followed by the strong activities of A.
citriodora Palau, C. verum and T. spicata essential
oils. These essential oils exhibited also similar and
stronger antibacterial effect than used standard
antibiotics (Table 2).

Against E. faecalis and L. garvieae bacterial
strains, the best antibacterial effect was obtained with
essential oils of L. nobilis and S. officinalis. This
effect was followed by the effects of H. plicatum
essential oil only on L. garvieae bacterial strain, and
the effects of P. nigrum, A. citriodora Palau essential
oils against both E. faecalis and L. garvieae bacterial
strains. Essential oils of these plants exhibited higher
inhibitory effects than all used antibiotics.

Against Y. ruckeri bacterial strain, the essential
oils of T. spicata and T. vulgaris were found as the
most effective ones (50.0 £ 0.0 mm) and this
antibacterial effect was followed by the effect of
C. verum (45.0 = 0.0 mm), A. citriodora Palau (41.7
+ 1.7 mm), M. piperita (37.0 £ 0.0 mm), Coriandrum

sativum (34.3 = 4.7 mm) and L. nobilis (33.3 £ 1.7
mm) oils, respectively and their inhibition zones were
higher than all used standard antibiotics (Table 2).

Although all used bacterial strains were mainly
sensitive against tested essential oils, mostly seven
essential oils of the plants (T. spicata, T. vulgaris, L.
nobilis, C. verum, H. plicatum and A. citriodora
Palau) among twenty-four essential oils exhibited
good antibacterial activity against all fish pathogens
in present study. Nonetheless, A. absinthium essential
oil was not effective against used bacteria except A.
hydrophila. A. absinthium essential oil produced the
smallest inhibition zone of 8.3 mm. In addition, P.
sativum showed weaker antibacterial activities
against all bacteria than those of other used essential
oils. Moreover, P. sativum showed similar inhibition
zones as antibiotic furazolidone against L. garvieaea
and also similar inhibiton zones as antibiotic
cephalothin against Y. ruckeri (Table 2).

In addition to plant essential oils exhibiting the
best antibacterial effects, the rest of the plant essential
oils exhibited good inhibitory effects against most of
the tested fish pathogens and they also exhibited
more stronger antibacterial effects than antibiotics
used as standard drugs in the present study.

Positive controls (antibiotic discs) showed
antibacterial activity to used fish pathogens. Hexane
was used as a negative control and no inhibition was
observed with hexane.

Discussion

Antibacterial effect of C. lemon and A. spinosa
essential oils against Y. ruckeri, A. hydrophila and L.
garvieae bacterial strains have been studied by Ontas
et al. (2016). Their results indicated that both
essential oils possessed strong antibacterial effects
against Y. ruckeri and A. hydrophila whereas weak
antibacterial activity was obtained against L. garviea.
However, in our study, the essential oils of many
plants showed the strong antibacterial effects against
Y. ruckeri, A. hydrophila and L. garviea bacterial
strains. Likewise, Cermelli et al. (2008) studied the
antibacterial activity of Eucalyptus globulus oil and
they reported that eucalyptus oil did not exhibit any
antibacterial effects against S. agalactiae. However,
the essential oil of E. camaldulensis possessed strong
antimicrobial effect against same fish pathogens in
our study.

In another study, essential oils of two
Rosmarinus officinalis L. varieties exhibited weak to
moderate antimicrobial effects against
K. pneumoniae, S. aureus, E.coli, B.subtilis
and B.cereus (Zaouali et al. 2010). However,
Roomiani et al. (2013) reported that the
essential oil of R. officinalis possessed very strong
antibacterial effect against Streptococcus iniae.
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In our study, the essential oil of R. officinalis were
found to have weak antibacterial activity against
E. faecalis bacteria but higher inhibitory effects of
R. officinalis essential oil were obtained against other
tested fish pathogens. Adel et al. (2016) evaluated the
antibacterial activity of M. piperita essential oils
against Y. ruckeri bacteria and they found it had
moderate effect on Y. ruckeri with a diameter zone of
21.6 £ 0.9 mm. Moreover, the essential oil of the
same species exhibited strong antibacterial activity
against Y. ruckeri bacteria in our work. The acetone,
methanol and chloroform extracts of O. basilicum
against the microorganisms were examined by
Kaya et al. (2008). They found that three different
extracts exhibited no effect against E. faecalis. But in
our study, essential oil of same species had
significant inhibitory effect against E. faecalis. The
reason of this may be different extraction solvent
and procedure that may have bacterial
bioactive compounds such as essential oils in our
study.

Mousavi et al. (2011) examined the combination
of essential oils of T. vulgaris, Salvia officinalis, E.
globules and M. piperita and reported that they have
potent antibacterial effects against Staphylococcus
aureus, Escherichia coli and Pseudomonas
aeroginosa bacterial strains. Moreover, herbal
extracts have been used solely or in combination as a
food additives in aquaculture systems and both
administrations had the same use and practicality
(Wang et al. 2015). In our study, the essential oils of
T. vulgaris, M. piperita and S. officinalis exhibited
individual good antibacterial effect against used fish
pathogens. So, these essential oils in combination
may be used as food additives to overcome fish
diseases in aquaculture systems.

Okmen et al. (2012) investigated the inhibition
activity of T. spicata var. intricata essential oil on 18
A. salmonicida isolates which were obtained from
cultured rainbow trout organs and tissues. They
found that essential oil of T. spicata var. intricata
inhibited the growth of A. salmonicida isolates except
A. salmonicida FC84 strain and inhibition zones
changed between 10-30 mm. In the present study, T.
spicata essential oil exhibited similar inhibition
against A. salmonicida.

Metin et al. (2017) examined antibacterial effect
of Eugenia caryophyllata, M. piperita and Lavandula
hybrida essential oils at doses ranging from 7.8 to
1000 pl/ml against A. salmonicida subsp.
achromogenes, A. hydrophila, V. anguillarum, Y.
ruckeri and L. garvieae. As a result, they reported
that E. caryophyllata showed strong inhibition effect
and M. piperita and L. hybrida essential oil have
moderate inhibition effect against used bacterial
strains. But we found slightly diffferent results than

their findings. M. piperita essential oil had weaker
effect against L. garvieae and A. salmonicida, and
stronger effect against A. hydrophila and Y. ruckeri
in our study. In another similar study, antibacterial
effects of Origanum minutiflorum, A. absinthium and
Lonicera periclymenum essential oils against
A. hydrophila, Y. ruckeri ve L. garvieae were
examined by disc diffusion assay (Gormez and Diler
2017). They found that O. minutiflorum and
A. absinthium essential oils showed good
antibacterial activity against all used bacteria. But in
our study, A. absinthium essential oils showed
inhibition only against A. hydrophila and its
inhibition was the weakest. The reason of that is
possibly the application of different antibacterial
method.

The essential oils isolated from aromatic plants
are known to have a wide spectrum of antimicrobial
effects and their effects depend upon the type,
concentration and composition of the essential oils,
and also the concentration of target microorganisms
(Baydar et al. 2004). As we mentioned above, these
studies concluded that plant essential oils have the
potential for the treatment of various infections
caused by gram (+) and gram (-) bacteria in
aquaculture systems as an alternative to the use of
synthetic antibiotics. They can also be used as food
additives due to enhancement of fish immune
systems (Van Hai 2015). In this research, in vitro
antibacterial properties of essential oils from twenty-
four medicinal plants have been reported against
different fish pathogens. In addition, the current
study did not provide information about the effects of
essential oils on fish and environment, and on the
effects of the essential oils in different combinations.
Therefore, further researches are needed to
investigate their in vivo tests to determine their
aspects in fish laboratory.
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Tunca Nehri’nin (Edirne) Microcrustacea (Crustacea: Cladocera, Copepoda)
Faunasi ve Mevsimsel Dagilimi

Hiiseyin GUHER"™ "' Yasemin DEMIR

Trakya Universitesi Fen Fakiiltesi Biyoloji Béliimii, Edirne, Tiirkiye

0z MAKALE BiLGISI
Bu aragtirma Meri¢ Nehri’nin bir kolu olan ve sinir agan 6nemli akarsularimizdan DERLEME

Tunca Nehri’nin Microcrustacea (Cladocera, Copepoda) faunasini ve mevsimsel )

dagilimm: belirlemek amaciyla yapilmistir. Bu amagla Tunca Nehri’nde Gelis :06.12.2017

belirlenen 4 istasyondan Haziran 2014-Mayis 2015 tarihleri arasinda Cladocera Diizeltme  :06.05.2018
ve Copepoda ornekleri toplanmis bu organizmalar1 etkileyen bazi cevresel

et e . - y 7. . Kabul :07.05.2018
parametreler de Ol¢iilmiistiir. Toplanan Srneklerin degerlendirilmesi sonucunda
Cladocera’da 13, Copepoda’da 8 tiir tespit edilirken Tunca Nehri’nde yillik Yayim :17.08.2018
ortalama 203 birey/m® Microcrustacea bulunmugtur. Bu organizmalardan 85
birey/m?® Cladocera (% 42) ve 118 hirey/m3 Copepoda (% 58) grubuna aittir. En
yaygin tiirler olarak Copepoda’da Acanthocyclops robustus (G.O.Sars, 1863) 18,1 "
birey/m?® ve Cyclops vicinus Uljanin, 1875 11,4 birey/m?; Cladocera’da ise SORUMLU YAZAR
Daphnia pulex Leydig, 1860 (20 birey/m3), Chydorus sphaericus (O.F.Miiller;
1776) (18,1 birey/m3), Daphnia cucullata Sars, 1862 (15,5 birey/m3) ve Bosmina
longirostris (O.F Miiller, 1785) (14,5 birey/m®) bulunmustur. Tunca Nehri’nin
Olciilen cevresel degiskenlerin aylara gore degisimi Yiizeysel Su Kalitesi
Yonetmeligi’ne gore degerlendirilmis ve nehir suyunun aylara gore 1. ila II. siif
su kalitesi arasinda degistigi, sadece fosfat degerleri agisinda III. ila IV. sinif su
kalitesi arasinda oldugu tespit edilmistir.

DOI:10.17216/LimnoFish.363113

huseying@trakya.edu.tr
Tel :+90 284 23528 24/1173

Anahtar kelimeler: Zooplankton, tiir ¢esitliligi, mevsimsel dagilim, su kalitesi,
Tunca nehri

Microcrustacea Fauna (Crustacea: Cladocera, Copepoda) of Tunca River (Edirne) and Their Seasonal
Distribution

Abstract: This research was carried out to determine Microcrustacea (Cladocera, Copepoda) fauna and their seasonal distribution
in Tunca River which is one of the important transboundary streams in Turkey. For this purpose, Cladocera and Copepoda samples
were collected from June 2014 to May 2015 in four stations from Tunca River, and some environmental parameters were also
measured. A total of 21 species, 8 from Copepoda and 13 from Cladocera, were determined in the qualitative evaluation of the
Microcrustacea samples taken from the river. The quantitative evaluation of the samples showed that 203 ind./m* zooplankton in
average was found in Tunca River. The identification of these organisms revealed that Cladocera and Copepoda were represented
with 85 ind./m? (42 %) and 118 ind./m? (58 %), respectively. Acanthocyclops robustus (G.O.Sars, 1863) (18.1 ind./m?) and Cyclops
vicinus Uljanin, 1875 (11.4 indi./m?®) from Copepoda and Daphnia pulex Leydig, 1860 (20 ind./m?), Chydorus sphaericus
(O.F.Miiller; 1776) (18.1 ind./m?), Daphnia cucullata Sars, 1862 (15,5 ind./m?) and Bosmina longirostris (O.F.Miiller, 1785) (14.5
ind./m?) from Cladocera were found to be the most common species. According to the Turkish Surface Water Quality Management
Regulations, Tunca River was classified as Class 1 and Class 2. However, the phosphate values were classified as class 3 and 4.

Keywords: Zooplankton, species diversity, seasonal distribution, water quality Tunca river.

Alntilama
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Giris dinamiklerindendir. Zooplanktonik organizmalar,

Tatlisu ekosistemlerinde Dbitkisel besinlerin ~ ¢evresel degisikliklerden ¢ok c¢abuk bir sekilde
hayvansal proteinlere doniismesinde rol oynayan ve  etkilenmeleri ve su kalitesindeki degisimlere tepki
birgok canlinin da besin kaynagi olan Cladocera ve  gostermeleri nedeniyle akuatik ekosistemin kalitesi
Copepoda gruplari durgun sularin &nemli enerji ~ ve Kkirlilik derecesinin biyoindikatorii olarak da


http://doi.org/10.17216/limnofish.363113
http://doi.org/10.17216/limnofish.363113
http://orcid.org/0000-0001-6206-0912
http://orcid.org/0000-0002-7296-5149

76

Gliher ve Demir 2018 - LimnoFish 4(2): 75-84

bilinmektedir (Gannon ve Stemberger 1978). Ayrica
bu organizmalar, yogun olarak fitoplankton tizerinde
beslenmeleri nedeniyle ekosistemdeki fitoplankton
popililasyonunu kontrol altina almada da 6nemeli rol
oynamaktadir (Guy 1992; Trivedi vd. 2003). Ancak
akarsular bu organizmalarin geligimi i¢in zor kosullar
olusturmaktadir. Siirekli hizli su akis1 zooplanktonu,
hem sayr hem de biyokiitle bakimindan belirgin
olarak azaltir. Bir nehirdeki Cladocera ve Copepoda
bollugu ve cesitliligi nehrin fiziksel, kimyasal ve
biyolojik o0zelliklerinin yan1 sira zamana, sucul
makrofit durumuna, nehrin cografik yapisina gore
degisim gostermektedir (Sampaio vd. 2002).
Dolayisiyla da akarsu zooplanktonu (Cladocera ve
Copepoda ) lizerine yapilan caligmalar oldukga
onemlidir.

Son yillarda gerek diinyada gerekse iilkemizde bu
konuda yapilan arastirmalarda biyik artislar
olmustur. Ulkemizde Ozdemir ve Sen (1994)
Haringet Cayi;; Balik vd. (1999) Kuzey Ege
Bolgesi’'ndeki Akarsularinda; Goksu vd. (2005) Asi
nehrinde; Altindag vd. (2009) Karaman deresi,
Bozkurt ve Giiven (2010) Asi nehri; Saler vd.
(2011a) Peri Cayi; Saler vd. (2011b) Kiirk cayz;
Mis vd. (2011) Yuvarlak deresi; Ipek ve Saler (2012)
Gorgiisan ve Geban deresi; Dorak (2013) Sakarya
Nehri; Baysal ve Saler (2014) Calgan deresi, Bulut
ve Saler (2014) Murat Nehri, Saler vd. (2015)
Karasu Nehri, Giiher (2012, 2016) Meri¢ Nehri; Saler
ve Alis (2016) Tohma deresinde arastirmalarda
bulunmuslardir.

Tunca nehrinde Cladocera ve Copepoda iizerine
kapsamli bir arastirma yoktur. 7884 km? nehir
havzasina sahip olan ve 384 km uzunlugundaki
Tunca Nehri Bulgaristan’dan Tirkiye’ye giren
onemli siir asan akarsularimizdan biridir. Bu
aragtirmada Tunca nehrinin Cladocera ve Copepoda
faunasinin yani sira mevsimsel dagilimlarimi ve bu
organizmalar: etkileyen bazi ¢evresel faktorlerin de
belirlenmesi amag¢lanmustir.

Materyal ve Metod

Bulgaristan’in Karadag bolgesinde 1940 m
yiikseklikten dogan Tunca Nehri, 384 km
uzunlugundadir. Havza alan1 7884 km? olan nehir,
Bulgaristan simirlart igerisinde Sliven, Yambol,
Elhovo gibi yerlesim merkezleri i¢inden gegerek 12
km boyunca Tiirkiye Bulgaristan sinirin1 olustur ve
Edirne ili Suakacagi Koyli mevkiinden Tiirkiye
smirlarina  girer. Tunca Nehri, Tirkiye sinirlar
igerisinde yaklagsik 40 km yol aldiktan sonra Meri¢
Nehri ile birlesir (Sekil 1). Arastirma Haziran 2014-
Mayis 2015 tarihleri arasinda Tunca Nehri’'nin

Tiirkiye smurlar1  igerisinde kalan boliimiinde
gergeklestirilmistir. Nisan ayinda olumsuz hava
sartlar1  nedeniyle Ornekleme  yapilamamustir.

Cladocera ve Copepoda orneklerinin toplanmasi ve
bazi ¢evresel parametrelerin belirlenmesi i¢in Tunca
Nehri’nin limnoekolojik  dzelliklerini en 1iyi
yansitacagi diisiiniilen toplam 4 istasyon secilmistir
(Sekil 1).

BULGARISTAN

. Edime
TORKIYE

ent
grg9=

Sekil 1. Tunca Nehri’nin konumu ve Ornekleme
istasyonlart.

1. Istasyon: (Suakacag Koyii; 41° 50' 25.39"N,
26° 35' 47.50"E): Nehrin Bulgaristan’dan Tiirkiye
topraklarina girdigi noktadir. Istasyonun etrafi yogun
agaclarla ¢evrilidir.

2. listasyon: (Degirmenyeni Koyii; 41° 45'
40.66"N 26° 32' 52.09"E): Bu istasyon Degirmenyeni
koyii ¢ikisinda yer almaktadir. Nehir etrafi tarimsal
alanlarla ¢evrilidir. Bu istasyonda nehir yatagi
genislemekte ve az da olsa nehrin siglastig
bolgelerde su igi bitki topluluklart bulunmaktadir.

3. Istasyon: (Edirne-Sarayigi 41° 41' 36.30"N
26° 32' 39.25"E): Edirne sehir merkezine 2 km
uzakliktaki Sarayi¢i mevkiinde yer almaktadir.

4. Istasyon: (Kirishane 41° 39' 35.81"N 26° 35'
56.58"E): Bu istasyon Tunca Nehri’nin Meri¢ Nehri
ile birlesmeden onceki noktadir. Etrafi agaclarla
cevrilidir.

Cladocera ve Copepoda ornekleri aylik donemler
halinde 70 litre suyun 55 mikron goz agikligina sahip
plankton  kepgesinde  siiziilerek  toplanmustir.
Toplanan ornekler % 4 lik formaldehit ile fikse
edilmistir. Laboratuvara getirilen plankton 6rnekleri
kalitatif ve kantitatif olarak degerlendirilmistir.
Cladocera grupu iyelerinin tiir tayinleri i¢in
Goulden-Fery (1963), Flossner (1972), Smirnov
(1974), Margaritora (1983), Korinek (1987), Kaya ve
Altindag (2006), Forro vd. (2008)’ den; Copepoda
icin Dussart (1967, 1969), Kiefer (1978), Apostolov-
Marinov’dan (1988) Boxshall-Defaye (2008)’ den
yararlanilmstir.

Suyun fizikokimyasal &zelliklerini belirlemek
icin su sicaklig1 (termometre ile), ¢oziinmiis oksijen
(Lovibond marka 3040 model oksijenmetre ile),
iletkenlik (Lovibond CM 35 marka
konduktivitimetre ile), pH (Lovibond marka CG 837
tipi pH metre ile) gibi parametreler 6rnekleme aninda
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Olciilirken diger parametreleri (Fosfat (PO, ~ 3),
Nitrat azotu (NOs-N ), Nitrit azotu (NO2-N),
Siilfat (SO, 27 ), Kalsiyum (Ca), Magnezyum (Mg),
Kloriir (Cl), Mangan (Mn), Kadmiyum (Cd),
Bakir (Cu), Arsenik (As) ve Klorofil-a) belirlemek
icin  Nansen tipi su alma kab1 ile su
ornekleri alinmigtir. Bu Orneklerin analizi de
T.U Teknoloji Arastirma ve Gelistirme Uygulama ve
Arastirma Merkezi laboratuvarinda yapilmistir.
Mevsimler ve istasyonlar arasinda tiir
benzerligini belirlemek i¢in Bray-Curtis Similarity

indeksi kullanilirken; Cladocera ve Copepoda
gruplarin birbirleri ile ve c¢evresel parametrelerle
iligkisini belirlemek i¢inde Pearson Correlation’u
kullanilmigtir (Krebs1999).

Bulgular

Fizikokimyasal Bulgular

Tunca Nehri’nde 6lgiilen ¢evresel parametrelerin
minimum, maksimum ve ortalama degerleri Cizelge
1’de verilirken bu degerlerin aylara gére degisimi de
Sekil 2’de verilmistir.

Cizelge 1. Tunca nehrinde 6lgiilen parametrelerin maksimum, minimum ve ortalama degerleri.

Parametreler Birim Min. Mak. Ort.

Su sicakligi °C 2,00 25,75 16,00 + 7,92
Coziinmiis oksijen (O2) mg/L 4,51 10,99 7,28 £1,73
pH - 7,43 8,11 7,84 £0,20
Elektrik iletkenligi (EI) uS/cm 340,50 727,50 554,84 + 124,13
Fosfat (PO, 73) mg/L 0,25 1,63 0,72 £ 0,41
Nitrat Azotu (NOs-N) mg/L 1,78 18,70 9,42 + 5,14
Nitrit Azotu (NO2-N mg/L 0,00 0,42 0,13+£0,10
Siilfat (SO427) mg/L 10,73 76,59 51,88 + 18,01
Kalsiyum (Ca) mg/L 0,43 9,79 5,20 £2,88
Magnezyum (Mg) mg/L 0,28 24,86 12,88 +9,08
Kloriir (Cl) mg /L 3,23 36,96 23,24 +£9,51
Klorofil-a mg/L 1,55 29,30 13,34 £ 7,48
Mangan (Mn) pg/L 1,83 63,52 16,30 = 16,42
Kadmiyum (Cd) pg/L 0,00 0,65 0,19+0,23
Bakir (Cu) pg/L 0,23 7,51 3,32+2,35
Arsenik (As) pg/L 0,00 2,77 1,41 +0,82

Coziinmily oksijen

Metkentk (uSicm)

(mgL)

m @ e omg S 3l
IF?WWg{OWEE
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Sekil 2. Tunca Nehri’nde 6lgiilen baz1 fizikokimyasal degiskenlerin aylara gore degisimi.
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Zooplanktonun komminite yapisi

Tunca Nehri’'nde aylik periyotlar halinde dort
istasyondan elde edilen Cladocera ve Copepoda
orneklerin incelenmesi sonucunda, Cladocera’ya ait
13 tiir, Copepoda’ya ait 8 tiir ile bu gruba ait larvalar
bulunmustur (Cizelge 2).

Microcrustacea Orneklerinin kantitatif olarak
degerlendirmesi sonucunda Tunca Nehri’'nde yillik
ortalama 203 birey/m*® Microcrustacea bulunmustur.
Bu organizmalardan % 42 Cladocera (85 birey/m?®) ve
% 58 Copepoda (118 birey/m?®) gruplarina aittir
(Cizelge 2). Ancak Copepoda popiilasyonunun

biiyiik bir béliimiinii (Nauplius 21,2 birey/m®, % 52;
Cyclopoid copepodit 61,2 birey/m?, % 18) larval
safthada olan bireyler olusturmaktadir. Bu gruplarin
disinda yillik ortalamaya gore en fazla bulunan tiir
Acanthocyclops robustus (G. O. Sars, 1863) 15,1
birey/m® ve Cyplops vicinus Uljanin, 1875 11,4
birey/m? tiirleri olmustur. Cladocera’da ise Daphnia
pulex Leyding, 1860 (20 birey/m®), Chydorus
sphaericus (O.F. Miiller, 1776) (18,1 birey/mq),
Daphnia cucullata Sars,1864 (15,5 birey/m®) ve
Bosmina longirostris (O.F. Miller, 1776) (14,5
birey/m?®) tiirleri olmustur (Cizelge 2).

Cizelge 2. Tunca Nehri’nde tespit edilen Cladocera ve Copepoda tiirleri ve yillik ortalama birey sayilari (birey/m®).

COPEPODA

Ortalama birey sayisi (birey/m°)

Eucyclops serrulatus (Fischer, 1851)
Acanthocyclops robustus (G. O. Sars, 1863)
Cyplops abyssorum G. O. Sars, 1963
Cyplops vicinus Uljanin, 1875

Megacyclops viridis (Jurine, 1820)
Halicycloops neglectus Kiefer, 1935
Canthocamptus microstaphylinus Wolf, 1905
Arctodiaptomus wierzejskii (Richard, 1888)
Nauplius

Cyclopoid copepodit

Calanoid copepodit

CLADOCERA

Ceriodaphnia quadrangula (O. F. Miiller, 1758)

Daphnia cucullata Sars,1864

Daphnia hyalina Leyding, 1860

Daphnia pulex Leyding, 1860
Simocephalus vetulus (O.F. Miiller, 1776)
Bosmina longirostris (O.F. Miiller, 1776)
Alona costata Sars, 1862

Chydorus sphaericus (O.F. Miiller, 1776)
Coronatella rectangula (Sars, 1862)
Pleuroxus aduncus (Jurine, 1820)

Moina brachiata (Jurine, 1820)
Ilyocryptus sordidus (Lievin, 1848)

Macrothrix laticornis (Fischer, 1851)

2,8
15,1
2,3
11,4
0,4
0,4
0,3
1,5
21,2
61,2
1,4

Toplam 118

0,4
15,5
0,6
20,0
11,6
14,5
0,4
18,1
1,0
0,9
0,4
15
0,4

Toplam 85
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Microcrustacea gruplarinin aylara, mevsimlere
ve istasyonlara gore bolluklar1 Sekil 3, Sekil 4 ve
Sekil 5°de wverilmistir. Aylara gore en fazla
organizma Subat (335 birey/m®) ayinda bulunurken
bunu Aralik (287 birey/m®) ve Kasim (151 birey/m°)
aylart izlemektedir. Agustos ayinda ise hig
organizma bulunamamigtir (Sekil 3). Gruplarin
mevsimsel dagiliminda ise en fazla organizma kig
mevsiminde (235 birey/m?) bulunurken bunu sirayla
ilkbahar (85 birey/m?) sonbahar (72 birey/m3) ve yaz
(12 birey/m®) mevsimleri izlemistir (Sekil 4).
Istasyonlara gére en fazla organizma 3. istasyonda

2. istasyon (242 birey/m?®), 4. istasyon (220 birey/m?)
ve 1. istasyon (50 birey/mq) izlemektedir (Sekil 5).
Cladocera en fazla 2. istasyon (135 birey/md),
en az 1. istasyon (15 birey/m®); Copepoda en fazla
3. istasyon (193 birey/m®), en az 1. istasyon
(35 birey/m®); Cladocera en fazla Aralik (289
birey/m®) ayinda; Copepoda en fazla Subat (441
birey/m®) aymda bulunmustur. Agustos ayinda her
iki gruba ait 6rneklere rastlanilmamistir. Cladocera
en fazla kis (186 birey/m?), en az yaz (12 birey/m3),
Copepoda en fazla kis (284 birey/m°®) en az yaz (13
birey/m®) mevsiminde tespit edilmistir (Sekil 3,4 ve

(297  birey/m®)  bulunurken bunu swrayla 5).
500 -
450 1 m CLADOCERA
400 1 COPEPODA
350
ZE300-
=250 -
5200
150 -
100 -
50 |
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Sekil 3. Tunca nehrinde Cladocera ve Copepoda’nin aylara gore dagilim (birey/mS).
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Sekil 4. Tunca nehrinde Cladocera ve Copepoda’nm mevsimsel dagilim (birey/m?).
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Sekil 5. Tunca nehrinde Cladocera ve Copepoda’nin istasyonlara gére dagilimi (birey/m®).

Bary-curtis indeksine gore aylar
degerlendirdigimizde en yiiksek benzerlik Mart-
Ocak (% 87,16); Subat-Aralik (% 82,23); Ekim-
Temmuz (% 84,75) aylar arasinda bulunurken en
diisiik benzerlik ise Agustos ay1 ile diger aylar
arasinda (% 1,74) bulunmustur (Sekil 6). Istasyonlara
gore ise en yiiksek benzerlik 3.istasyon ile 4. Istasyon
arasinda bulunurken en az benzerlik

1. istasyon ile diger istasyonlar arasinda bulunmustur
(Sekil 7). Pearson correlationu indeksine gore
Copepoda ile Cladocera gruplari arasinda
pozitif bir korelasyon tespit edilirken (r=0,964,
P<0,01) ayn1 zamanda bu gruplar ile Su sicakligi,
Cozinmiis oksijen, Fosfat ve Klorofil-a ile istatistiki
olarak anlamli bir iliski bulunmustur (P < 0,01)

(Cizelge 3).

Cizelge 3. Pearson correlation’una gore Tunca nehrinde Microcrustacea gruplari ve ¢evresel parametrelerin arasindaki

iligski (Cop: Copepoda, Cla: Cladocera).

Cop Cla °C (o)} pH  Ei PO, "% NOs-N NO»N SO,> Kla Ca Mg
Cop 1
Cla 964" 1
°C -691" -691° 1
(07 ,700" 691" S7277 1
pH -127 -,164 -155 -100 1
El -209 -,236 536 -327 509 1
PO, ™ * -642" -624~ 506 -223 -073 ,232 1
NOs-N 164 027 -055 -345 -118 -227 -,456 1
NOx-N -416 -479 466 -064 -365 ,164 ,822™ -265 1
SO, > -364 -473 518 -518 ,418 745 492 ,100 416 1
Kl-a -683" - 747" ,888™ -679° ,077 615" 427 ,096 ,439 ,633" 1
Ca -,327 -,300 -018 -182 718" ,327 -,009 -,382 -,224 ,136 -014 1
Mg -409 -391 -027 -045 ,682° 282 ,169 -,545 -,023 ,145 046 918" 1
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0, % Similarity 50, 100

Sekil 6. Microcrustacea gruplarinin aylara gore bary-curtis
benzerlik indeksi.

4. ist

3. st

2.st

1. ist

0, % Similarity 50, 100

Sekil 7. Microcrustacea gruplarinin istasyonlara gore
bary-curtis benzerlik indeksi.

Tartisma ve Sonug¢

Bulgaristan’dan Tiirkiye’ye giren Tunca nehri
iilkemiz i¢in smir asan Onemli akarsularimizdan
biridir. Nehir, gerek Bulgaristan gerekse Tiirkiye
sinirlari igerisinde bir¢ok ¢evresel faktorlerin (evsel,
tarimsal, sanayi vb) etkisi altindadir. Bu nedenle de
Tunca  Nehri'nde  yasayan  Microcrustacea
(Cladocera, Copepoda,) tiirlerini ve bu tiirlerin
yogunluklarinin belirlenmesi amaciyla Haziran 2014
- Mayis 2015 aylik donemler halinde dort istasyonda
alinan 6rnekleri ile ¢cevresel parametreleri belirlemek
icin alinan su Ornekleri degerlendirilmistir. Alinan
Cladocera ve Copepoda Ornekleri kalitatif ve
kantitatif olarak incelenmistir.

Plankton orneklerinin kalitatif ~ olarak
degerlendirilmesi sonucunda, Cladocera’ya ait 13
tiir; Copepoda’ya ait 8 tiir ve bu gruba ait (Nauplius,
Cyclopoid copepodit ve Calanoid copepodit) larvalar
tespit edilmistir (Cizelge 2).

Giiher ve Kirgiz (1992) Edirne Bolgesi Cladocera
tiirleri {izerine yaptigi ¢calismada Tunca nehrinde 12
Cladocera tirii kayd: vermislerdir. Bu tiirlerden
Simocephalus vetulus, Bosmina longirostris, Alona
costata, Chydorus sphaericus, Pleuroxus aduncus,
Ilyocryptus sordidus ve Macrothrix laticornis bu
caligmada da ortak bulunan tiirler olurken; Daphnia
galeata Sars, 1864, Simocephalus exspinosus (Koch,
1841), Alona guttata Sars, 1862, Alona rectangula
Sars, 1862, Leydigia leydigi (Schoedler, 1863) tiirleri
bu c¢alismada bulunamamistir. Buna ilaveten
Ceriodaphnia quadrangula, Daphnia cucullata,

Daphnia hyalina, Daphnia pulex ve Moina brachiata
tiirleri Tunca nehrinde ilk defa bu calismada tespit
edilmistir. Giiher ve Kirgiz (1994) Edirne bolgesi
Copepoda  lizerine  yaptigi  taksonomik  bir
aragtirmada 4 tir kaydi vermistir. Bu tiirlerden
Acanthocyclops robustus ortak bulunan tiir olurken
Macrocyclops albidus (Jurine, 1820), Eucyclops
macrurus (G.O.Sars, 1863) ve Eucyclops speratus
(Lilljeborg,  1901)  tiirleri bu  arastirmada
bulunamamustir. Buna ilaveten Eucyclops serrulatus,
Cyclops abyssorum, Cyclops vicinus, Halicyclops
neglectus,  Arctodiaptomus  wierzejskii ve
Canthocamptus microstaphylinus tiirleri Tunca
nehrinde ilk defa bu ¢alismada tespit edilmistir.

Gliher ve Kirgiz (1992,1994) yaptiklan
arastirmalar  tamamen  taksonomiye  yOnelik
arastirmalardir. Bu arastiricilar su birikintileri de
dahil her tirlii akuatik ortamlarda materyal
toplamiglardir. Tunca Nehri’nin kenar kisimlarinda
yer alan gecici su birikintilerinde de Ornekleme
yapmiglardir. Bu nedenle bazi tiirlerin bu arastirmada
bulunamama nedeni Orneklerin toplanmasindaki
yontem farkliligidir.

Tunca Nehri’nde bulunan tiirlerin  tiimii
Tirkiye’nin Trakya bolgesinde dagilim gdsteren
tirlerdir. Tunca Nehri’'nin yer aldigi Tiirkiye
Trakya’sinda 66 Cladocera ve 53 Copepoda tiirii
kaydedilmistir (Giither 2014). Tunca Nehri’nde en
fazla tiir Cladocera’da bulunmustur.

Cladocera ve Copepoda orneklerinin kantitatif
olarak degerlendirilmesi sonucunda Tunca Nehri’nde
ortalama 203 birey/m?® organizma bulunmustur. Bu
organizmalardan 85 birey/m? (% 42) Cladocera ve
118 birey/m? (% 58) Copepoda bireylerine aittir.

Copepoda grubu bolluk olarak bu c¢aligmada
baskin grup olarak tespit edilmistir. Meri¢ Nehri’nin
Tirkiye kisminda yapilan bir calismada 30,10
birey/m?® Cladocera (% 26) ve 85 birey/m® Copepoda
(% 74) olarak bulunmustur (Giiher 2016). Ayni
bolgede yer alan iki nehirde de Copepoda baskin
durumdadir. Tirkiye genelinde yapilan ¢aligmalara
baktigimizda; Bozkurt (2004) Akdeniz Bolgesi’nde
yaptig1t  arastirmada Cladocera’dan 14  tiir,
Copepoda’dan 8 tiir belirlerken, Goksu vd. (2005)
Asi Nehri (Hatay, Tiirkiye) Cladocera ve Copepoda
(Crustacea) faunas1 Tlzerine yaptig1t c¢aligmada
Cladocera’dan 15 tiir ve Copepoda da 7 tiir; Baysal
ve Saler (2014) Calgan Deresi (Elazig)
Cladocera’dan 6 tiir, Copepoda’dan 1 tiir tespit
etmistir. Saler ve Alis (2016) Tohma deresinde
(Malatya) zooplankton kompozisyonunu incelemis
22 Rotifera, 8 Cladocera ve 2 Copepoda tiirii tespit
ederken bu gruplarin sayisal yogunlugunu da
Rotifera % 69,69 Cladocera % 24,24; Copepoda %
6,06 olarak bildirmigtir. Goriildigi gibi Tirkiye
genelinde akarsular {izerine yapilan ¢aligmalarda tiir



82

Giiher ve Demir 2018 - LimnoFish 4(2): 75-84

cesitligi bakimindan Cladocera ilk siray1 alirken
birey sayisi olarak Copepoda ilk siray1 almaktadir.
Tunca Nehri’nde yapilan bu c¢alismada elde edilen
veriler bu bulgularla benzerlik gostermektedir.

Gruplarin  istasyonlara  gore  dagilimina
baktigimizda en fazla organizma 3. istasyonda (297
birey/m?) bulunurken bunu sirayla 2. istasyon (242
birey/mq), 4. istasyon (220 birey/m®) ve 1. istasyon
(50 birey/m®) izlemektedir. Degerler birbirlerine
yakin olmakla birlikte 3. istasyon Tunca Nehri’nin
yataginin genisledigi, cevresinde celtik tariminin
yapildigi, azda olsa bu bolgede bulunan Golbaba
batakliginda gelen sularm buraya akmasi nedeniyle
bu bdlgede zooplankton miktarindaki artis beklenen
bir durumdur. Istasyonlarn tiir gesitliligi olarak
toplam en fazla 2. Istasyonda 14 tiir (9 Cladocera, 5
Copepoda ) bulunurken bunu 13 tiirle (9 Cladocera,
4 Copepoda) 3. istasyon izlemektedir. Copepoda’da
Cyplops vicinus, Cladocera’da Simocephalus vetulus,
Bosmina longirostris ve Chydorus sphaericus en
yaygin tiirler olarak tiim istasyonlarda ortak bulunan
tirlerdir.

Gruplarin mevsimsel dagiliminda ise en fazla
organizma kis mevsiminde (469  birey/m?)
bulunurken bunu sirayla ilkbahar (170 birey/mq)
sonbahar (144 birey/m®) ve yaz (24 birey/md)
mevsimleri izlemistir. Ayni sekilde tiir c¢esitliligi
olarak ki mevsimi 14 tir ile (5 Copepoda, 9
Cladocera) ilk siray1 alirken sadece 4 Cladocera

tiiriiniin bulundugu yaz mevsimi son
sirayr almaktadir. Copepoda’da Acanthocyclops
robustus, Cyplops vicinus; Cladocera’da

Simocephalus vetulus ve Chydorus sphaericus her
mevsimde rastlanan ortak tiirlerdir. Sicaklik,
ekosistemdeki organizmalarin kimyasal ve biyolojik
aktivitelerini ydneterek zooplankton bollugunu ve
tir cesitliligini etkileyen en Onemli faktorlerden
biridir.  Ozellikle —sicakhik  artisiyla  birlikte
fitoplankton artigina paralel olarak bunlar1 besin
olarak kullanan zooplanktonik organizmalarin
sayisinda da bir artig goriiliir. (Castro vd. 2005;
Buyurgan vd. 2010). 2015 yilinda Tunca Nehri’nde
sonbaharin sonu ve kigin baglangicina dogru asir
yagislar nedeniyle gerek nehir seviyesinde ylikselme
gerekse nehir havzasinda biylik capta taskinlar
meydana gelmistir. Meydana gelen bu taskinlar
nedeniyle ¢evrede bulunan Gélbaba goliinde ve geltik
alanlarinda bulunan besin maddelerinin yansira
zooplanktonik organizmalarin da nehre tasmmis
oldugu diisiiniilmektedir. Ancak akarsu habitatlar
stirekli bir degisim icerisindedir. Tagkinlar sonbahar
ve Ozelliklede kis mevsiminde olurken yaz
mevsiminde nehirle birlesen tiim akarsularin
kurumast ve nehirdeki su miktarinin azalmasi
nedeniyle organizma sayisindaki diigiis beklenen bir
durumdur.

Zooplanktonik organizmalar akuatik ekosistemin
kalitesi ve kirlilik derecesinin biyoindikatorii olarak
bilinmektedir. (Gannon ve Stremberger 1978). Tunca
Nehri’'nde bulunan Chydorus sphaericus (18,1
birey/m3), Bosmina longirostris (14,5 birey/m®) ve
Cyclops vicinus (11,4 birey/m®) tiirleri 6trofik
gollerin  tipik indikatdrleri olarak bilinmektedir
(Ryding ve Rast 1989; Makarewicz 1993). Ancak
akarsular gollere gore ¢ok daha dinamik yapilardir.
Bu nedenle de sadece bu tiirlere bakarak bir
akarsuyun trofik diizeyine gore simiflandiriimasi
oldukga zordur ancak bir fikir verebilir.

Sicaklik canlilarin fizyolojilerini, dagilimini
etkiledigi gibi kimyasal maddelerin su igerisinde
cozlinlrliiginii de etkileyen Onemli faktorlerden
biridir. Calismamizda Olgiilen hava ve su sicaklik
degerleri mevsimlere bagli olarak normal degerler
olarak seyretmektedir. Bu degerler Yizeysel Su
Kalitesi Yonetmeligi'ne gore (Anonim 2015) L. sinif
su kalitesi degerlerini agsmadig1 goriilmektedir.

Tunca Nehri’nde yapilan ¢aligmada ¢oziinmiis
oksijen degeri en yiiksek 10,99, en diisiik 4,51 mg/L
olarak bulunmustur. Saglikli bir akuatik ekosistemde
sudaki ¢oziinmils oksijen degerinin en az 5 mg/L
olmas1 gerekir (Tanyolag 2009). Haziran ayinda
Olciilen deger biraz bunun altinda olmakla birlikte
aylik ortalamalara gore 7,28 mg/L dir. Bunu temel
aldigimizda Yiizeysel Su Kalitesi Yonetmeligi'ne
gore (Anonim 2015) Lve II sinif su kalitesi arasinda
degistigini sdyleyebiliriz.

Tatlisu ekosistemlerinde iletkenligin 250- 500
puS/cm arasinda olmasi kabul edilebilir (Tanyolag
2009). Tunca Nehri’'nde elektrik iletkenligi en
yiiksek 727,5; en disik 340,5uS/cm olarak
oOlgiiliirken aylik ortalama olarak 554,84 pgS/cm dir.
Bunu temel aldigimizda Yiizeysel Su Kalitesi
Yonetmeligi’ne gore (Anonim 2015) Lve II. sinif su
kalitesi arasinda degistigini sdyleyebiliriz.

Sucul ekosistemlerde pH degerinin 6,5-8,5
arasinda olmasi uygun degerler olarak kabul
edilmektedir. Tunca Nehri’nde Ol¢iilen degerler ise
minimum 7,43 maksimum 8,11 olarak belirlenmistir.
Aylik ortalama olarak 7,84 tiir. Bu degerler Yiizeysel
Su Kalitesi Yonetmeligi'ne gore (Anonim 2015) L.ve
II. sinif su kalitesi arasinda degistigini sdyleyebiliriz.

Inorganik azot ve azot bilesikleri sularda farkli
formlarda bulunur ve varlig1 6zellikle zooplanktonun
besini olan alg biiylimesini etkileyen 6nemli besin
tuzlarindadir. Nitrat azotunun 1-10 mg/L arasinda
olmas fitoplankton gelisimi i¢in yeterlidir. 46 mg/L

agmast durumunda canlilar1 olumsuz ydnden
etkilerken Nitrit azotunun 1 mg/L {izerine ¢ikmasi
sucul ekosistemde kirliligin baslangicim

gostermektedir (Castro vd 2005, Sharma vd. 2010).
Tunca Nehri’nde Nitrat azotu 18,697 — 1,781 mg/L
Olciilirken aylik ortalama olarak 9,42 mg/L
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bulunmustur. Nitrit azotu ise en yiiksek 0,422 mg/L
Olciiliirken Aralik ayinda 6l¢iim degerlerinin altinda,
aylik ortalama olarak 0,13 mg/L OSlciilmiistiir. Bu
degerler gore Tunca Nehri, Yiizeysel Su Kalitesi
Yo6netmeligi’ne gore (Anonim 2015) Lve II. smif su
kalitesi arasinda degistigini sdyleyebiliriz.

Fosfatin sulardaki varligmin yiiksek olmasi
kirlilik gostergesi olarak kullanilitken 0,3 mg/L
yilksek olmasi kirlilik baglangict olarak bilinir
(Tanyolag 2009). Tunca Nehri’'nde Fosfat 1,63-
0,252 mg /L arasinda Sl¢ililmiistiir. Agustos ve Eyliil
aylarinda 1mg /L iizerinde olmasina ragmen genel
ortalama olarak 0,72 mg /L bulunmustur. Bu degerler
gore Tunca Nehri, Yiizeysel Su Kalitesi
Yonetmeligi’ne gore (Anonim 2015) III. ve IV. simif
su kalitesi arasinda degistigini sOyleyebiliriz.
Nehirdeki bu fosfat artisinin genel olarak ¢evresinde
bulunan tarimsal alanlardan kaynaklandigini
diisiinmekteyiz.

Sakcali vd. (2009) Trakya bolgesinde yer alan
bazi  akarsularin  fizikokimyasal  &zelliklerini
incelemiglerdir.  Altinoluk vd. (2014) Tunca
Nehri’nde pH, Co6ziinmiis oksijen, su sicaklig1
olciimleri yapmuslardir. Oterler vd. (2014) Tunca
Nehri’'nin  alg  florasim  incelerken  bazi
fizikokimyasal degerleri de arastirmislardir. Bu
arastirmalarda elde edilen bulgular ile bizim
bulgularimizi  karsilastirdigimizda  birbirleri  ile
paralellik gosterdigi goriilmektedir.

Sonu¢ olarak bu arastirmada, bugiline kadar
Microcrustacea organizmalar tizerine bu kapsamda
bir calisma yapilmamig olan Tunca Nehri’ndeki
Cladocera ve Copepoda tiirleri hem kalitatif hem de
kantitatif acidan degerlendirilmigtir. Arastirma
sonucunda nehir suyunda 21 tiir tespit edilirken bu
tirlerin genel olarak kozmopolit tiirler oldugu
bulunmustur. Orneklerin kantitatif degerlendirmesi
sonucunda da nehirde ortalama 203 birey/m?
Microcrustacea bulunmustur. Bu organizmalardan
118 birey/m*® Cladocera, 85 birey/m® Copepoda
bireylerine aittir. .Fizikokimyasal bulgulara gére de
Tunca Nehri, Yiizeysel Su Kalitesi Yonetmeligi'ne
gore I ila II siif su kalitesi arasinda degismektedir.
Sadece fosfat degerleri III ila IV smif su kalitesi
arasindadir. Ayrica Copepoda ile Cladocera gruplari
arasinda pozitif bir korelasyon tespit edilirken ayni
zamanda bu gruplar ile Su sicaklifi, Coziinmiis
oksijen, Fosfat ve Klorofil-a ile istatistiki olarak
anlamli bir iligki bulunmustur (P < 0,01).

Son  yillarda  giderek  azalan  tathsu
ekosistemlerinin biyolojik ozelliklerinin
belirlenmesi,  kapasitelerinin ~ anlagilmast  ve
sirduriilebilirligi, biiyiilk o0l¢ide bu alanlarda

yapilacak olan bu tip limnolojik ve ekolojik
caligmalara baglhdir. Ozellikle akarsu ekosistemleri
siirekli degisim igerisinde olan son derece dinamik

yapilardir. Buna bagli olarak gegctikleri bolgelerdeki
cevresel faktorlerin etkisinde kaldiklari ig¢in bu tip
ekosistemlerin siirekli goézlenmesi akuatik yasamin
gelecegi agisindan biiyiik 6nem tagimaktadir.
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of rainbow trout (Oncorhynchus mykiss) which kept in cages in the Black Sea

Region of Turkey. The bacterial agent was identified as Citrobacter braakii by Gelis
rapid test kit (API 20E, Profile: 1704553), further identification was performed
by 16S rRNA gene sequencing. Bacteria were identified as Citrobacter freundii
by further molecular analysis. The antibacterial susceptibility of bacteria was also
determined for 6 different antibiotics. The bacteria was sensitive to florfenicol,
enrofloxacin, oxytetracycline and trimethoprim+sulfamethoxazole and resistant
to erythromycin and amoxicillin-clavulanate. The most effective antibiotic was

florfenicol. The disease was treated with florfenicol.
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Tathsu Uzerindeki Kafeslerde Uretilen Gokkusag Alabaliklarinda (Oncorhynchus mykiss) Citrobacter freundii
izolasyonu

Oz: Bu calismada, Tiirkiye nin Karadeniz Bolgesi'nde kafeslerde yetistirilen gdkkusag alabaliklar1 (Oncorhynchus mykiss) hastalik
stiphesi sonrasi bakteriyolojik olarak arastirilmistir. Baliklardan izole edilen bakteriyel etken, hizli teshis kiti ile Citrobacter braakii
olarak isimlendirilmistir (API 20E, Profil: 1704553). Bakterinin kesin tanimlanmasi ise 16S rRNA gen bdlgesinin sekansi ile
gergeklestirilmistir ve bakteri Citrobacter freundii olarak tanimlanmustir. Ayrica bakterinin alti farkli antimikrobiyale karsi
antibakteriyel hassasiyeti belirlenmistir. Bakteri florfenikol, enrofloksasin, oksitetrasiklin ve trimethoprim-sulfamethaksazol
antibiyotiklerine kars1 duyarli, eritromisin ve amoksisilin antibiyotiklerine karsi ise direngli olarak bulunmustur. En etklili
antibiyotik florfenikoldiir. Hastalik florfenikol ile tedavi edilmistir.

Anahtar kelimeler: Balik, kafes, citrobakteriosiz, antibiyotik
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Tiire M, Kutlu 1, 2018. Isolation of Citrobacter freundii from Rainbow Trout (Oncorhynchus mykiss) in Freshwater Cage. LimnoFish. 4(2): 85-89.
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Introduction

In recent years, the aquaculture industry has
developed in Turkey, especially in the net cages at the
sea and lake areas. The many dam lake were used as
a suitable area for aquaculture activities in Turkey.
According to the recent data, Turkey produces
approximately 107013 tons of rainbow trout
(Oncorhynchus mykiss) in a year in freshwater
surround. Approximately 80% of this production is
performed in freshwater cage areas (TUIK 2016).

Diseases is a primary problem in aquaculture and
can severely impact economic development in many
countries. The development of a fish disease is the
result of the interaction of pathogen, host and the

environment. Success in aquaculture depends on
effective fish health management and research
(Toranzo et al. 2005). Many fish diseases that affect
cultured fish populations are also a threat to wild fish
populations. In recent years, it takes attention that
regarding the transmission of the diseases between
the cultured and wild fish stocks. Some scientific
research proves that many diseases affect wild fish
populations before the aquaculture industry existed
(Olivier 2012; Ture et al. 2018a).

According to our knowledge, there is limited
disease report of fish which kept in cages of the sea
or fresh water in Turkey. In a previous study,
Lactococcus garvieae isolated from cultured rainbow


http://doi.org/10.17216/limnofish.396496
mailto:mustafa.ture@tarim
http://doi.org/10.17216/limnofish.396496
http://orcid.org/0000-0002-5269-023X
http://orcid.org/0000-0003-1744-8883

86

Tiire & Kutlu 2018 - LimnoFish 4(2): 85-89

trout in freshwater and saltwater cages in the Black
Sea Region of Turkey (Ture 2018b). In another study,
the rainbow trout marine cages in the Black Sea
Region of Turkey were examined for bacterial
pathogens and diseases in 2006-2008. Many bacterial
isolates were phenotypically identified in fish. One of
the isolated bacteria was Citrobacter freundii (Kayis
et al. 2009). Therefore, fish farms in freshwater and
marine cage should be routinely surveyed for fish
pathogens.

In this study, rainbow trout reared freshwater
cages were investigated in case of the suspected
disease in the Black Sea Region of Turkey. C.
freundii was isolated from rainbow trout with
moderate mortality.

Materials and Methods

Sampling and Microbiological Analysis

In the summer of 2017, about 30 moribund
rainbow trout (50-100g) were sampled for bacterial
examination after a suspected disease on a cage farm
in the Glumishane province of Turkey. The water
temperature was 16°C in cages. For bacterial
examination, fish samples were transported to the
laboratory (Central Fisheries Research Institute,
Turkey, Laboratory of Fish Diseases). Liver and
head-kidney samples of fish were aseptically
streaked on Tryptic Soy Agar (TSA, Merck) and
incubated at 25-30°C for 2 days. Following
incubation, typical colonies were selected from the
plate and streaked onto same media to check the
purity of bacteria. The purified bacteria were
biochemically  characterized by  following
biochemical tests: Gram staining, cytochrome
oxidase, catalase, and motility. Analytical Profile
Index (APl 20 E test) was done to identify for
bacteria species biochemically (Austin and Austin,
2007; Capkin et al. 2015).

PCR Amplification and Sequencing of
Bacteria

The etiologic agent was further confirmed by
sequencing of the 16S rRNA genes. For this purpose,
extraction of genomic DNA from bacteria was
performed as a template for the PCR assay using a
boiling technique described by Capkin et al. (2015).
The optical density and concentrations of DNA were
measured by RNA/DNA calculator (ND 8000,
Thermo  Fisher  Scientific). Average, DNA
concentrations were adjusted to 40 ng/pl.

The suspected bacteria was identified by
a partial DNA sequencing of its 16S
rRNA genes. The universal primers, fD1
(AGAGTTTGATCCTGGCTCAG) and rP2
(ACGGCTACCTTGTTACGACTT) were used for
PCR amplification (Weisburg et al. 1991). DNA

amplification was done with AmpliTag Gold 360
Master Mix (Thermo Fisher Scientific) in a
thermocycler (Applied Biosystems) according to the
manufacturer's recommendations. Analysis of PCR
product was performed using electrophoresis in 1.4%
(w/v) agarose gel with 1XTBE (Tris-Borate-EDTA)
buffer containing SYBR Green. DNA fragment
length was observed with the migration of 100-bp
DNA ladder (Bio Basic) and viewed by UV
transillumination.

Sequencing reaction was done using the BigDye
Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems), according to the manufacturer's
instructions (In CFRI Laboratory, Turkey). ABI
PRISM 3500 Genetic analyzer and POP-7 polymer
were used as the separation machine and matrices.
The sequence data were analyzed by ABI Prism DNA
Sequencing Analysis Software v5.1. The derived
nucleotide sequences were described and aligned by
NCBI  (www.ncbi.nlm.nih.gov/genome/microbes).
The obtained consensus sequences were compared
with previously published data in GenBank.
Phylogenetic relationships of the isolates were
estimated using the neighbor-joining (NJ) method in
Mega 5.0. The phylogenetic tree was done by using
the Mega program (Tamura et al. 2011).

Antibiotic Susceptibility Testing

Following identification, the antibacterial
susceptibility of bacteria was also determined for 6
different antibiotics. Antibiotic susceptibility test was
performed by the disk diffusion method using
commercial disks (Oxoid) on Mueller Hinton Agar
(MHA, Merck) plates. The test was done and
described according to the Clinical and Laboratory
Standards Institute guidelines (CLSI 2014). The
commercial antibiotic disks used in this study
including florfenicol (FFC, 30 pg), enrofloxacin
(ENR, 5 pg), erythromycin (E, 15 pg),
oxytetracycline (OT; 30 pg), trimethoprim-
sulfamethoxazole (SXT; 25 pg) and amoxicillin-
clavulanate (AMC; 30 pg). The duplicate plates were
incubated in 30°C at 24h. The isolate was
characterized as susceptible or resistant to the
antibiotics.

Results

The diseased fish displayed anorexia, lethargy,
hemorrhage and darkened skin color externally. Also,
ascites and hemorrhage in the internal organs were
observed. The cumulative mortality was
approximately 10% (This information belonging to
the farmer). Bacteria were isolated from a total of 20
fish samples (20/30). Gram staining and oxidase
negative, motility and catalase positive short rod
bacteria were evaluated as Citrobacter braakii
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(Figure 1) by API 20E test (Profil: 1704553, % ID:
99,8).

The further identification of bacteria was also
performed by DNA sequencing of its 16S rRNA
gene. The bacteria has the expected 1500-bp PCR
amplification product was shown in Figure 2. The
bacteria were identified to species level as a C.
freundii. The sequencing results obtained from the
16S rRNA gene region were compared with different
isolates that registered in the database.

o

}

et S

1500

Figure 2. Gel electrophoresis image of PCR product
belonging to 2 C. freundii strains. M: 100 bp DNA marker,
1 and 2: C. freundii strains.

Antimicrobial
that bacteria

susceptibility test indicated
were sensitive to
florfenicol, enrofloxacin, oxytetracycline
and trimethoprim+sulfamethoxazole and
resistant to erythromycin and amoxicillin-
clavulanate. The most effective antibiotic was
florfenicol.

\‘- '_ -"\~ “"‘

The 16S rRNA gene sequence of C. freundii
strain was demonstrated to have > 98%
similarity ~with  reference strains including
previously published (C. freundii (MF428814.1),
C. werkmanii  (CP019986.1), C. braakii
(KT764982.1) and C. murliniae (KU161313.1) from
GenBank. The bacteria has been deposited in
GenBank databases (GenBank Acc. Number:
MG797671). The phylogenetic tree was shown in
Figure 3.
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Figure 3. Phylogenetic tree based on 16S rRNA gene
sequence comparison, obtained with the NJ method
showing the C. freundii strain with related taxa.

Discussion

In the current study, rainbow trout reared
freshwater cage systems were investigated in terms
of bacterial fish pathogens in the Black Sea Region
of Turkey. C. freundii isolated from rainbow trout
with moderate mortality. The fish were treated with
antibiotics (florfenicol).

In the previous study, typical and atypical
Citrobacter species were defined by molecular
methods in Turkey. However, the Citrobacter species
were identified as Citrobacter sp. based on 16S
rRNA gene sequence comparison. In contrast to the
results detailed in our study, it was detected that some
of the Citrobacter species with biochemical
characteristics were atypical and showed oxidase-
positive reactions (Duman et al. 2017).
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C. freundii can be pathogenic to fish. Gram-
negative motile bacterium C. freundii is an
opportunistic  pathogen.  Hence, stress and
environmental pollution play a key role in the
occurrence of infection (Sanz 1991). There is limited
research on the pathogenicity of Citrobacter genusin
cultured fish. C. freundii was first reported as an
emerging bacterial fish pathogen from aquarium
sunfish (Mola mola) in Japan (Sato et al. 1982). This
species was subsequently isolated from trout in USA
and Spain with a mixed infection, and from carp in
India (Sanz 1991; Karunasagar et al. 1992). In our
country, C. freundii was isolated from rainbow trout
in Trabzon but heavy mortalities were not observed
(Kayig et al. 2009). In addition to, C. braakii
belonging to Citrobacter genus was first reported as
a fish pathogenic bacteria in Turkey (Altun et al.
2013).

Antibiotics are usually used worldwide for
treating bacterial diseases in humans and animals,
including fish (Zhang et al. 2009). The results of
antimicrobial susceptibility test indicated that C.
freundii strain was sensitive to florfenicol,
enrofloxacin, oxytetracycline and
trimethoprim+sulfamethoxazole and resistant to
erythromycin  and amoxicillin-clavulanate. In
contrast to the results detailed in this study, Duman
et al. (2017) reported that Citrobacter sp. isolates
were resistant to florfenicol, sulfonamides, and
tetracycline antimicrobials according to the broth
micro dilution method. In another study, it was
reported that C. braakii isolate was sensitive to
gentamicin but resistant to enrofloxacin, florfenicol,
amoxicillin, oxytetracycline and sulfamethoxazole-
trimethoprim according to the disc diffusion method
(Altun et al. (2013). The antibiotic susceptibility may
vary according to the many factors including
bacterial species and isolation area. Florfenicol is a
relatively new antibiotic, and it has successfully been
used for the treatment of bacterial fish diseases in
Turkey (Kayis et al. 2009; Ture et al. 2016).
Therefore, the fish were treated with florfenicol in
this case of C. freundii infection.

In the current study, the bacterial strain was tried
to identified by both APl 20E and 16S rRNA gene
sequencing methods. However, there is a poor
relationship between the phenotypic and genotypic
identification methods. According to the APl 20E
result, bacteria were evaluated as C. braakii.
However, the bacteria were identified as C. freundii
by 16S rRNA gene sequencing methods. It is known
that molecular methods including DNA
fingerprinting were more discriminative than the
other methods.

In conclusion, cultured rainbow trout were
investigated for bacterial fish pathogens after a

suspected disease in a freshwater cage area. C.
freundii was isolated from rainbow trout with
moderate mortality.
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Asartepe Baraj Golii (Ankara) Balik Faunasi
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6z MAKALE BiLGIiSi

Bu calisma, Sakarya Nehri’nin bir kolu olan Ilhan Cay1 iizerinde bulunan
Asartepe Baraj Golii’'ndeki balik tiirlerinin tespiti amaciyla ger¢eklestirilmistir.

ARASTIRMA MAKALESI

Calisma Mart 2015-Subat 2016 tarihleri arasinda yiiriitiilmiistiir. Balik rnekleri Gelis :22.05.2018 E B E
g0li temsil eden ii¢ farkli istasyondan yakalanmistir. Avlamalarda ¢esitli goz Diizeltme :12.06.2018
acikligina sahip aglar ile gole dokiilen akarsularda ise elektrosoker kullanilmigtir. Kabul - 30.06.2018

Avlanan balik 6rnekleri %4’liik formaldehit i¢inde laboratuvara getirilerek metrik
ve meristik Ozellikleri belirlenmistir. Golde bes familyaya ait on dort tiir
yasamaktadir: Cyprinidae (Alburnoides kosswigi, Alburnus escherichii, Capoeta
baliki, Carassius gibelio, Chondrostoma angorense, Cyprinus carpio,
Pseudorasbora parva, Squalius pursakensis, Tinca tinca, Vimba vimba,),
Cobitidae (Cobitis simplicispina), Esocidae (Esox lucius), Nemacheilidae
(Oxynoemacheilus angorae) ve Percidae (Perca fluviatilis). Gole giris sekli
belirlenemeyen istilaci tiirlerden Carassius gibelio ve Pseudorasbora parva’nin
diger tiirler tlizerindeki olasi etkileri ve popiilasyonlarin gelecegi igin biyo-
ekolojik izleme ¢aligmalarinin yapilmasi yararl olacaktir.
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Fish Fauna in Asartepe Dam Lake (Ankara)

Abstract: This study was carried out to determine the fish species in Asartape Dam Lake constructed upon ilhan Stream a branch
of Sakarya River between March 2015-February 2016. Fish species were caught from three different stations representing the
composition of the whole lake. The fish were captured by the use of trammel nets with different mesh size in the lake. An electro
shocker was employed in the streams draining to the lake. The fish specimens were brought to the laboratory in 4%formaldehyde
solution for the metric and meristic measurements. A total of fourteen species belonging to five families were caught in the lake:
Cyprinidae (Alburnus escherichii, Alburnoides kosswigi, Capoeta baliki, Carassius gibelio, Chondrostoma angorense, Cyprinus
carpio, Tinca tinca, Vimba vimba, Squalius pursakensis, Pseudorasbora parva) one species each belonging to Nemacheilidae
(Oxynoemacheilus angorae), Cobitidae (Cobitis simplicispina), Esocidae (Esox lucius) and Percidae (Perca fluviatilis). It would be
very beneficial to conduct bio-ecological follow up studies on the possible impacts of invasive species Carassius gibelio and
Pseudorashora parva, on the future of other fish populations.

Keywords: Asartepe Dam Lake, fish, fauna, metric and meristic features

Alintilama

Saylar O, Giil G, Yimaz M, Gil A. 2018. Asartepe Baraj Goli (Ankara) Balik Faunasi. LimnoFish. 4(2): 90-97.

doi: 10.17216/LimnoFish.426094

Giris ekolojik iliskiler, tir davranislari, su kaynaklarinin
Tath ve tuzlu sularda genis bir dagilima sahip ~ yonetimi ~ ve  ekonomik  olarak  stoklarin

olan 1sm  yiizgecli baliklarn 32512  tiirii  de@erlendirmesi dahil ¢esitli bakis acilarindan

isimlendirilmistir (Fishbase 2018). Birkag bin tiiriin ~ de8erlendirilmelidir ~ (Vatandoust ~ vd.  2014).

daha tamimlanabilecegi beklenmektedir (Leveque ve ~ Baliklarda  yapilan morfometrik ve  meristik

Mounolou 2013). Thtiyofauna gesitliligi ¢alismalari
farkli su sistemlerindeki tiirlerin tespiti ile
morfometrik ve meristik 6zelliklerinin belirlenmesi,

Olciimler, bir sulak alanin faunasinin ve biyolojik
cesitliliginin  belirlenmesinde onemli olup, balik
populasyonlarinda morfolojik faklilagmanin olup
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olmadigini da ortaya koyar.

Tirkiye’de ilk fauna c¢alismasinin  Abbolt
tarafindan 1835 yilinda yapildig1 bildirilmektedir
(Geldiay ve Balik 2009). Sonraki yillarda i¢ su
baliklar1 envanter ve izleme c¢alismalar1 ile
su sistemlerinin balik faunasi caligmalar1 devam
etmistir. Turkiye igsularinda yayilis gOsteren
balik taksonlarmnin sistematik ozellikleriyle ilgili
bilgiler ~ heniiz  yeterli  diizeyde  degildir.
Tiirkiye igsularinda balik biyogesitliliginin yeni
kayitlar  gozden  gecirilerek  degerlendirildigi
genis kapsamli ¢alismalar bulunmaktadir. Fricke vd.
(2007),  Turkiye tathsularinda 248  balik
tiirii bulundugunu ve buna ek olarak 13 dig kaynakli
tirin de sokulmus oldugunu belirtmislerdir.
Bu c¢alismalardan birinde Tirkiye igsularinda
27 familyaya ait 92 cins, 371 tiir (Kuru vd. 2014),
digerinde ise 31 familyaya ait 377 balik taksonunun
bulundugu, bunlardan %351,1’inin  Cyprinidae
familyasmma ait oldugu ve 157’sinin de
(%41,58) endemik oldugu bildirilmektedir (Cigek vd.
2015; 2016). Tirkiye’deki Cobitis cinsinin
revizyonunun yapildigr bir c¢aligmada 10 adet
tiiriin varligindan bahsedilmistir (Erkakan vd. 1999).

Icsu sistemlerinde balik faunasinin
belirlenmesine iligkin caligmalar son yillarda
onem kazanmistir. Bu caligmalarla ayn1 bdlgelerde
farkli zamanlarda degisik araglarla yapilan avlama
ve izlemelerde yeni bilgilere ulasilabildigi
goriilmektedir.  Biiylikcekmece  Baraj-Goli’nde
(Ozulug 1999), Dipsiz-Cine Cayi’nda (Barlas ve
Dirican 2004), Antalya Korfezi'ne dokiilen
akarsularda (Kiigiik ve Ikiz 2004), Iznik Gélii'nde
(Ozulug vd. 2005), Koycegiz Golii havzasinda
bolgenin onemli akarsularindan biri
olan Yuvarlak¢ay’da (Balikk vd. 2005), Esen
Cayr’'nda (Onaran vd. 2006), Biga Yarimadasinin
tatlisularinda (Sar1 vd. 2006), Ladik Golii’ne giren
ve ¢ikan derelerde (Ugurlu vd. 2009), Isparta’daki
sucul sistemlerde (Gille ve Kiicik 2016),
Gaga Goli’nde (Doénel ve Yilmaz 2016), Mogan
Goli'nde (Gil vd. 2017) ve Darlik Deresi
ve kollarinda (Gaygusuz vd. 2017) ihtiyofaunanin
ve tiirlerin biyo-ekolojik ozelliklerinin
belirlenmesine yonelik ¢aligmalar yapilmistir.

Sakarya Nehri Havzasi kapsamindaki cesitli
su sistemlerinde  ihtiyofauna  ¢aligmalarinin
devam ettigi bilinmektedir. Ancak Asartepe Baraj
Goli'nde  balik  biyogesitliligi  ile  ilgili
tiim ihtiyofauna elemanlarin1 kapsayan bir ¢alisma
yapilmamistir. Bu nedenle bu c¢alismada, Ankara
il  smirlart  icerisinde  bulunan  Asartepe
Baraj Golii’ndeki balik biyogesitliliginin tespiti ve
bazi1  diagnostik  Ozelliklerinin  belirlenmesi
amaglanmustir.

Materyal ve Metod

Sakarya Nehri 824 km uzunlugundadir. Asartepe
Baraj Golii Sakarya Nehri’nin bir kolu olan ve Kirmir
Cay ile birlesen ilhan Cayi iizerinde kurulmus olup;
ortalama derinligi 36 m ve yiizey alan1 1,7 km? dir
(Sekil 1).
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Sekil 1. Asartepe Baraj Goli haritas1 ve avlama yapilan
istasyonlar.

Calisma Mart 2015-Subat 2016 tarihleri arasinda
yiiritilmistir. Balik 6rneklerinin - avlanmasinda
golde belirlenen 3 istasyonda, 18x18, 20x20, 25x25,
30x30, 40x40 ve 50x50 mm goz agikligina sahip
fanyali aglar ile gdle su girisinin oldugu akarsu
agizlarinda ise 12 volt DC 5 amperlik Samus marka
725 MP ve PWM2 model elektrogsoker ve kepce
kullanilmistir.  Ornekler  %4’lik  formaldehit
icerisinde muhafaza edilerek laboratuvara getirilmis,
teshis icerikli literatiirden yararlanilarak tanilari
yapilmig ve fotograflar1 ¢ekilmistir (Kuru 1980;
Bogutskaya 1997; Kottelat 2001; Geldiay ve Balik
2009; Kottelat ve Freyhof 2007; Ozulug ve Freyhof
2011; Yerli vd, 2014; Kiigiik vd. 2017). Morfometrik
Ol¢timlerde ucu sifirlanmig £1 mm hassasiyetli 61¢tim
tahtasi, agirlik Olciimlerinde ise 0,01 g duyarlikh
terazi kullanilmustir. Meristik ozelliklerin
belirlenmesinde ise masa tipi biiyliteg ve stereo
mikroskoptan yararlanilmistir. Metrik 6zelliklerden
standart boy (SB), viicut yiiksekligi (VY), bas boyu
(BB) mm olarak ol¢iilmiistiir. Meristik 6zelliklerden,
dorsal yiizgec (D), anal yilizgeg (A), pektoral yiizgeg
(P), ventral yiizgec (V) 151n sayilari, Linea lateral pul
sayist (L. lat.) ve omur sayilari tespit edilmistir.

/

@

)

1500 m

Bulgular

Orneklerin teshisi sonucunda golde; Cyprinidae
10 (Alburnus escherichii, Alburnoides kosswigi,
Capoeta baliki, Carassius gibelio, Chondrostoma
angorense, Cyprinus carpio, Tinca tinca, Vimba
vimba, Squalius pursakensis, Pseudorasbora parva),
Nemacheilidae 1 (Oxynoemacheilus angorae),
Cobitidae 1 (Cobitis simplicispina), Esocidae 1 (Esox
lucius) ve Percidae 1 (Perca fluviatilis) olmak {izere
5 familyaya ait 14 tiir belirlenmistir (Sekil 2-16). Bu
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balik tiirlerine ait baz1 metrik, meristik ve morfolojik
ozellikler agsagida verilmistir.

Familya: Cyprinidae

Tiir: Alburnus escherichii Steindachner, 1897

Sekil 2. Alburnus escherichii

N:24, SB: 96,28+1,13mm, SB/VY: 4,98, SB/BB:
4,46, L. lat.: 48-53, D: Il 8-9,A: II-11l 9-12, P: | 12-
14, V: 1 6-8, Omur sayist: 36-37

Viicut yanlardan yassilasmis, agiz kiicik ve
yukartya yoneliktir, biyik bulunmaz. Yanal ¢izgi tam
ve ventrale dogru kavislidir. Kuyruk sap1 dar, kuyruk
yiizgeci derin ¢atallidir. Viicut rengi gri yesilimsidir.

Tiir: Alburnoides kosswigi Turan,
Baycelebi, Bektas & Ekmekgi, 2017

Kaya,

Sekil 3. Alburnoides kosswigi

N:22, SB: 71,3+2,6mm, SB/VY: 3,59, SB/BB: 4,26,
L. lat.: 47-53, D: 111 7-8, A: 111 12-16, P:113-16, V:
11 7-8, Omur say1s1: 39-42

Viicut yanlardan yassilasmis, oval sekildedir.
Agiz normal biyiikliikte, terminal konumlu
olup, biyik bulundurmazlar. Yanal ¢izgi ¢ift sira
pul dizisinden olusur; operkulumdan baslayarak
asagl dogru kavis c¢izerek kuyruk boyunca
uzanir. Viicudun {ist kismi kahverengi gri, alt kism1
beyazdir.

Tiir: Capoeta baliki Turan, Kottelat, Ekmekgi
& Imamoglu, 2006

Sekil 4. Capoeta baliki

N:36, SB: 248,22+111,73mm, SB/VY: 4,20, SB/BB:
4,82, L. lat.: 82-84, D: II-111 9-10, A: II-111 5-7, P: |
16-18, V: 1l 7-9, Omur sayisi: 36-43

Viicut mekik seklindedir, agiz kiigiik ve
ventral konumludur, alt dudak keratinlesmistir.
Iki ¢ift biyik bulunur. Biyiklarin  bir gifti
burun ucundan, diger ¢ifti ise agiz koselerinden
cikar. Yanal c¢izgi tamdir. Viicudun f{ist yarisi
koyu kahverengi grimsi, karin kismu daha agik
renklidir.

Tiir: Carassius gibelio (Bloch, 1782)

Sekil 5. Carassius gibelio
N: 46, SB: 236,96+41,29, SB/VY: 2,19, SB/BB:
4,63, L. lat.: 31-32, D: llI-1V 18-20, A: 1I-111 5-6, P:
1 15-18, V: 1l 7-9, Omur sayisi: 29-31

Viicut kisa, yiiksek yapili ve yanlardan
yassilagmistir. Agiz kiicik ve terminal konumda
olup biyik tasimazlar. Yanal ¢izgileri tamdir.
Dorsal ve anal ylizgecin sonuncu basit 1s1n1
iyi  gelismemis olup biliyik bir kisminda
discikler bulunur. Viicudun iist kismi1 koyu, alt kismi
ise ac¢ik renklidir.

Tiir: Chondrostoma angorense Elvira, 1987

[T e ol e

Sekil 6. Chondrostoma angorense

N: 14, SB: 178,29+23,96mm, SB/VY: 3,38, SB/BB:
5,02, L. lat.: 60-62, D: 111 9-10, A: 11-111 10-11, P:l
11, V: I8, Omur sayisi: 46-49

Viicut ince wuzun, mekik seklinde, agiz
ventral konumlu ve st dudak etli, alt dudak
boynuzsu yapidadir. Biyik bulunmaz. Yanal
¢izgi tamdir. Viicudun sirt ve iist yan taraflar
koyu renkli, alt kismi ise agik renklidir. Dorsal
ve kaudal yiizgecler koyu, diger ylizgecler acik
turuncu renklidir.
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Tiir: Cyprinus carpio L., 1758 (Pullu Sazan)

B B0 on R BB B
Sekil 7. Cyprinus carpio

N:40, SB: 235,38+67,17mm, SB/VY: 2,25, SB/BB:
3,48, L. lat.: 36-39, D: -1V 19-21, A: 1I-111 5-6, P:
I-11 13-17, V: I-11 7-9, Omur sayisi: 33-35

Viicut yiiksek yapili ve yanlardan basiktir.
Agiz Dbiyik, terminal konumlu olup iki ¢ift
biyik bulunur. Yanal ¢izgi tamdir. Dorsal ve
anal ylizgeglerin sonuncu basit 15101
kemiklesmistir. Viicudun sirt kismi koyu renkli,
yan kisimlar1 altin sarisi ve kahverengi, alt
kisimlar agik renklidir.

Tiir: Cyprinus carpio L., 1758 (Aynali Sazan)

f m“{""pmlm"ml"')’"T'W"T"I“’WTWWW%"W@"",IQ'""TN“%MM:‘:WW
Sekil 8. Cyprinus carpio

N: 14, SB: 242,57+53,96 mm, SB/VY: 2,27, SB/BB:
3,50, D: -1V 19-21, A: 1I-111 5-6, P: 1 13-15, V: I-
11 7-8, Omur say1s1: 34-35

Viicut
basiktir.

yiiksek
Agiz biylk,

yaptli  ve  yanlardan
terminal konumlu olup

iki ¢ift biytk bulunur. Biyiklarin bir gifti
kalin, diger ¢ifti ise incedir. Biyik ve
az sayida pul bulunur. Bu pullar sirt
ylizgecinin altinda tek sira halinde,
kuyruk  sapt  ve  ventral kisimda @ ise
dagmik  olarak  dizilmislerdir.  Dorsal  ve
anal ylizgeclerin sonuncu basit 15101
kemiklesmistir. Viicudun bas ve sirt
kisimlari  koyu gri yesilimsi renkte, yan

kisimlar1 yesilimsi sar1 ve alt kisimlar1 agik renklidir.

Tiir: Tincatinca (L., 1758)

R e e sl s e
Sekil 9. Tinca tinca

N: 60, SB: 264,71+ 33,61mm, SB/VY: 2,80, SB/BB:
3,91, L. lat.: 97-110, D: I1I-1Vv 8-10, A: 111 7-9, P: |
15-18, V: I-1l 8-11, Omur sayist: 38-41

Viicut kalin ve yuvarlak yapilidir. Agiz, yarim ay
seklinde ve terminal konumludur. Bir ¢ift bryik
bulunur. Pullar ¢ok kiiciik ve deri i¢ine gdmiilmiis
durumdadir. Yanal ¢izgi belirgin ve tamdir. Sirt
kismi koyu yesil veya kahverengi, yan taraflar1 ise
sarimsi yesildir.

5 55 e b

Tiir: Vimba vimba (L., 1758)

0BG i R M SRl S lli)é.&véiiﬁ'ﬁﬁibﬁhiki*hiiblr
Sekil 10. Vimba vimba

N: 15, SB: 276,33+44,77, SB/VY: 2,58, SB/BB:

5,18, L. lat.: 57-60, D: 1I-111 7-8, A: 111 17-19, P: | 14-

16, V: 11 8-9, Omur sayisi: 44-45

Viicut yanlardan yassilagmis, agiz ventral
konumlu ve biyik bulunmaz. Yanal ¢izgi tam olup
ventrale dogru kavislidir. Kaudal yiizge¢ derin
girintilidir. Sirt kism1 koyu renkte olup ventrale
dogru agilmaktadir. Karin kismi beyazdir.

Tiir: Squalius pursakensis (Hanké, 1925)

|
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Sekil 11. Squalius pursakensis
N: 32, SB: 307,7+27,75, SB/VY: 3,10, SB/BB: 4,67,
L. lat.: 42-44, D: 1I-111 8-9, A: 1I-111 8-9, P: 1 15-17,
V: -1l 7-8, Omur sayisi: 39-41
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Viicut ig seklinde, kalim ve yanlardan
hafif basiktir. Agiz genis ve terminal konumludur,
biyik bulunmaz. Yanal ¢izgi tamdir ve ventrale

dogru kavislidir. Viicudun st kismu  koyu
olup, mavi-yesil renkte metalik yansimalar
gostermektedir. Renk, yan taraflara dogru
gittikce acilarak karm kisminda agik sar

giimiisi beyaz bir goriiniim kazanmustir.

Tiir: Pseudorasbora parva (Temminck &
Schlegel, 1846)

gllll|"|||||||1Ill[l"l|lll!!!llﬁlm|Il|l|[iilp11T|‘I'lT|ETI’l‘|‘|‘lTT111]TﬂTll‘;
O | 2 s T 4 85

Sekil 12. Pseudorasbora parva

N: 57, SB: 42,71+4,03 mm, SB/VY: 3,62, SB/BB:
3,38, L. lat.: 36-38, D: II-Ill 6-7, A: II-111 5-7, P: |1 9-
10, V: I-1l 7-8, Omur sayist: 35-37

Viicut kiiciik, ince ve uzundur. Agiz hafif

yukart  konumludur ve  biytk  bulunmaz.
Yanal ¢izgi viicudun ortasinda ve tamdir.
Viicudun genel rengi grimsi acik

kahverengi goriiniimiindedir. Ustten bakildiginda
sirt kisminda yesil yansimalar goriilmektedir.

Familya: Nemacheilidae
Tiir: Oxynoemacheilus angorae (Steindachner,
1897)

Sekil 13. Oxynoemacheilus angorae

N: 34, SB: 41,76+7,23 mm, SB/VY: 5,24, SB/BB:
3,84, L. lat. 43-54, D: 111 7-8, A: 111 5, P: 19-10, V |
7

Viicut silindirik sekilde, bas yan taraflardan

yassilasmig, agiz  ventral  konumlu  olup
¢ ¢ift biyik bulunur. Yanal ¢izgi tamdir
ve kaudal ylizgece kadar uzanir. Viicudun

dorsal kismi ve yan taraflar koyu, ventral kisimlar
acik renklidir. Yanal ¢izgi boyunca ve dorsalinde
siyah kahverengimsi lekeler bulunmaktadir.

Familya: Cobitidae
Tiir: Cobitis simplicispina Hanko, 1925
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Sekil 14. Cobitis simplicispina

N: 13, SB: 86,77+15,79 mm, SB/VY: 8,61, SB/BB:
587, D: 11 7-8, A: 11 5, P: 17, V: I1 6, Omur sayist:
41-42

Viicut kii¢iik, ince uzun, yanlardan yassilagmis ve
cok Kkiiciik pullarla Ortiilmiistiir. Gozlerin altinda
suborbiter dikenler bulunur. Agiz ventral konumlu
olup, 3 cift biyik bulunur. Yanal ¢izgi belirsizdir.
Viicudun genel rengi agik sar1 olup, iizerinde koyu
renkli diizensiz benekler bulunur.

Familya: Esocidae
Tiir: Esox lucius L., 1758
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Sekil 15. Esox lucius

N:42, SB: 387,94+158,56 mm, SB/VY: 5,86, SB/BB:
2,93, L. lat.: 124-128, D: VI-IX 13-16, A: VI-VIII
12-15, P: 1 13-15, V: 1l 8-10, Omur sayis1: 58-59

Viicut ince uzun, torpil seklindedir. Agiz
ordekgagasi goriiniimiinde olup, giiglii dislere
sahiptir. Bryik bulunmaz. Yanal ¢izgi tamdir. Dorsal
ylizgecin serbest kenari1 diiz olup, kaudal ylizgece
yakin konumlanmugtir. Viicudun genel rengi gri yesil,
sirt siyahimsi yesil ve karin alt1 sarims1 beyazdir.

Familya: Percidae
Tiir: Perca fluviatilis L., 1758
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Sekil 16. Perca fluviatilis

N: 36, SB: 238,97+ 113,69 mm, SB/VY: 3,45,
SB/BB: 3,17, L. lat.: 61-74, Dy: XI1-XVI, Da: 11-111
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13-16, A: 11-111 8-10, P: 1 13-14, V: I 5, Omur say1st:
39-41

Viicut yanlardan c¢ok az yassilasmis ve oval
sekildedir. Agiz biiyiilk ve terminal konumlu olup,
giiclii diglere sahiptir. Biylk bulunmaz. Yanal ¢izgi
dorsale dogru kavislidir. Sirt kismui yesil, sarimsi
kahverengi, yanlar sar1 kahverengi, tizerinde koyu
yesil dikey konumlanmig bantlar bulunur. Karin
beyaz renktedir.

Tartisma ve Sonug¢

Bu calisma Asartepe Baraj Goli’ndeki ilk
ihtiyofauna calismasi olup 5 familyaya ait 14 balik
tirti tespit edilmistir (Sekil 2-16). Golin balik
cesitliligi acisindan oldukca Onemli bir seviyede
oldugu belirlenmistir. Cyprinidae 10 takson ile
baskin familyadir. Bunlardan istilact tiirler olarak
bilinen C. gibelio ve P. parvann goldeki
poplilasyon yogunlugunun artarak devam ettigi
anlagilmistir. Golde T. tinca, C. carpio, C. gibelio ve
E. luciusun diger tiirlere gére daha bol oldugu; A.
escherichii, A. kosswigi, C. baliki, C. angorense, V.
vimba, S. pursakensis, O. angorae ve C.
simplicispina’nin gole su girisinin saglandigi dere
kisimlarinda daha yogun olduklar1 belirlenmistir.

Asartepe Baraji’'ndan elde edilen bulgular
Tiirkiye’deki ¢esitli su sistemlerinde elde edilen
verilerle karsilastirilmistir. Asartepe Baraj Goli A.
escherichii popiilasyonu ile Mogan Goli (Gl vd.
2017) popiilasyonlarinin meristik degerleri arasinda
uyumluluk oldugu goriilmektedir. Asartepe Baraj
Goli'’nde A. kosswigi popiilasyonunda saptanan
L.lat. pul sayisi (47-53) ve omur sayist (39-42)
Geldiay ve Balik (2009), Ayaz ve Baysal (2004),
Barlas ve Dirican (2004) ve Polat ve Ugurlu (2011)
tarafindan bildirilenden daha yiiksek, Turan vd.
(2017) tarafindan bildirilenlerle uyumludur. Bu
calismada C. baliki igin saptanan meristik
ozelliklerden L.lat. 82-84, D: 1I-111 9-10, A: 1I-111 5-
7, P: 116-18, V: Il 7-9 ile Turan vd. (2006)’nin
bildirdigi L.l1at. 72-86, D: IlI-1V 8-9, A: 3-5, P: 17-
20, V: | 9-10 degerleri arasinda bazi farkliliklar
oldugu goriilmektedir. C. gibelio popiilasyonu igin
saptanan L.lat. pul sayisi (29-31), Bostanci vd.
(2016), Donel ve Yilmaz (2016), Gil vd. (2017),
Ozulug vd. (2005), Giiglii vd. (2013)’ nin galigmalar
ile uyumlu, Yildirim vd. (2015)’ nin ¢alismasindan
(32-40) daha diisiik olarak belirlenmistir. Yiizgeg 1sin
sayilarinda ise uyumluluk gézlenmektedir. Asartepe
Baraj Golii C. angorense popiilasyonu i¢in saptanan
L.lat. (46-49), A: 1I-111 10-11 degerleri ile Geldiay ve
Balik (2009) tarafindan bildirilen L.lat. (55-62), A:
111 9-12 degerleri arasinda farkliliklarin oldugu, diger
ozelliklerin ise uyumlu oldugu belirlenmistir. Bu
calismada C. carpio igin belirlenen ozelliklerden

omur sayist (33-35) Kiiciik ve Ikiz (2004)’e gore
daha diisiik, L. lat. pul sayis1 (36-39) Basusta ve
Yeniyol (2016) ile Giil vd. (2017)’ ne gore farklilik
gosterirken, Donel ve Yilmaz (2016) ve Yildirim vd.
(2015)’nin  ¢aligmalar1  ile uyumlu oldugu
saptanmistir. Asartepe Baraj GOlii aynali sazan
popiilasyonu i¢in D: TI-IV 19-21, P: | 13-15 iken
Atatlirk Baraj1 Gerger Bolgesinde D: 111 18-23 ve P:
I 15-16 olarak bildirilmistir (Basusta ve Yeniyol
2016). Bu ¢alismada T. tinca popiilasyonunda L.lat.
pul sayist 97-110 olarak bulunmustur. Ayni tiir i¢in
L.lat. pul sayis1 Biiylik Menderes Nehri’nde (Giiclii
vd. 2013) 98-102; Mogan Golii’nde (Giil vd. 2017)
91-109 olarak bildirilmistir. Biiylikcekmece Baraj
Gélii'nde (Ozulug 1999) ve iznik Gélii’nde (Ozulug
vd. 2005) bildirilen degerler ise bu calisma ile
uyumludur. V. vimba i¢in bu g¢alismada saptanan
L.lat. pul sayis1 57-60 iken Biiyiikgekmece Goli’nde
(Ozulug 1999) ve Antalya Koérfezi'ne dokiilen
akarsularda (Kiigiik ve Ikiz 2004) 53-59, Biga
Yarimadasinda (Sart vd. 2006) 54-53, Dipsiz
Cayi’nda (Barlas ve Dirican 2004) 54-62 olarak
tespit edilmistir. Asartepe Baraj Golii’'nde ayni tiir
icin A: III 17-19 olarak saptanmugtir. Anal ylizgeg
151n sayilart Biga Yarimadasinda (Sar1 vd. 2006) 111
15-16, Dipsiz Cayr’nda (Barlas ve Dirican 2004) 111
14-18 olarak bildirilmistir. Turnasuyu Deresi
(Bostanci vd. 2016)’nde V. vimba ile ilgili bildirilen
degerlerin ise bu c¢alisma ile uyumlu oldugu
anlagilmigtir. S. pursakensis ile ilgili Tirkiye’den
cesitli kayitlar (Cigek vd. 2015; Kuru vd. 2014;
Gaygusuz vd. 2017) verilmesine karsin meristik
oOzelliklerine rastlanmamistir. Asartepe Baraj Golii P.
parva popiilasyonunda L.lat. pul sayis1 36-38 olarak
saptanirken Mogan Golii’nde (Giil vd. 2017) daha
genis varyasyon gosterdigi (34-39) goriilmektedir.
Giiglii vd. (2013); Barlas ve Dirican (2004) ve Kiigiik
ve Ikiz (2004) tarafindan P. parva icin bildirilen
degerler bu ¢alisma ile uyumludur. Bu ¢alismada O.
angorae popiilasyonunda L.lat. pul sayis1 43-54
olarak saptanmistir. Keban Baraj G6li’nde bu tiir igin
L.1at. pul sayis1 46-70 olarak bildirilmistir (Y1ldirim
vd. 2015). Bu iki ¢alismada diger bulgularin uyumlu
oldugu goriilmektedir. Asartepe Baraj Goli C.
simplicispina popiilasyonunda D: III 7-8 olarak
saptanmistir. Kars Cayi’nda bu tiire ait incelenen bir
ornek i¢in D: II 6 olarak bildirilmistir. Bu ¢aligmada
E. lucius popiilasyonunda L.lat. pul sayis1 124-128
olarak saptanmustir. Bu tiir igin L.lat. pul sayisini
Ozulug (1999) 120-122; Ugurlu vd. (2009) 120-134;
Giil vd. (2017) 115-130; Giiglii vd. (2013) 128 olarak
bildirmislerdir. Bu g¢alismadan farkli olarak Ladik
Goli'nde D: VI-VIII 15-16 (Ugurlu vd. 2009),
Biiyiilk Menderes Nehri'nde D: V 14 (Gilgli vd.
2013) olarak bulunmustur. Asartepe Baraj Goli P.
fluviatilis popiilasyonu icin bulunan degerler ile
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Biiyiikcekmece Baraj Golii (Ozulug 1999) ve Ladik
Goli’nde (Ugurlu vd. 2009) belirlenen degerler
birbiriyle uyumludur.

Bir  tirlin  ¢esiti  su  sistemlerindeki
poplilasyonlarinda metrik ve meristik 6zelliklerinde
baz1 farkliliklarin gozlenmesi son derece dogaldir.
Bu farkliliklarda popiilasyonun bireyleri arasindaki
genetik varyasyonun yani sira su sistemlerinin lotik
veya lentik olusu, bolgenin klimatolojik 6zellikleri,
suyun fiziksel ve kimyasal parametrelerindeki
degisimlerin etkili olabilecegi diisiiniilmektedir.

Asartepe Baraj Golii, Kirmir Cay1 ile birlegsen
[lhan Cay1 iizerine kurulmustur. Hem durgun su
kiitlesi hem de golii besleyen kiigiik akarsular
bulundugu igin bu ortamlara uyumlu baliklar igin
elverisli habitatlar ortaya ¢ikmistir. Gélde ekonomik,
istilact ve dogal tiirlerin birlikte bulunmasi bu su
sistemini  biyolojik ¢esitlilik agisindan Onemli
kilmaktadir. Ancak arastirma siirecinde géldeki balik
tirleri iizerinde bazi cevresel tehditlerin oldugu
gozlenmistir. Ozellikle E. lucius ve C. carpio (pullu
ve aynal1 sazan) olmak iizere balik tiirleri 6nemli av
baskist altindadir. Ayrica gole, c¢evresindeki
hayvancilik ve tarim faaliyetlerine bagh atiklar ile
evsel atiklarin girdigi saptanmistir. Bir alandaki
faunadan ekonomik amagcli olarak asir1 hasat etmenin
biyolojik cesitliligi tehdit ettigi bilinmektedir (Smith
ve Smith 2009). Bu durumun balik c¢esitliligi
iizerinde onemli tehdit olusturabilecegi
diistiniilmektedir.

Farkli su sistemlerinde dagilim gdsteren ayni ve
farkli balik tiirlerinin biyo-ekolojik
degerlendirmelerinin yapilabilmesi ve sistematik
Ozelliklerinin tespiti agisindan bulunduklar1 sucul
ekosistemlerdeki bilimsel ¢alismalardan elde edilen
verilere gereksinim bulunmaktadir. Balik tiirlerinin
tespit edildikleri sucul ortamlardaki konumlari ile bu
alandaki yasam bilgileri, yayilislar1 ve filogenetik
iligkilerinin tespitinde Onemli katki saglayacaktir
(Yilmaz 2016). Calisma sonucunda, golde tespit
edilen balik popiilasyonlarinin sorunlar yasayacagi
ve g0l ckosisteminde fauna agisindan gerileme
olabilecegi diisiiniilmektedir.
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Seasonal Variation of Acetylcholinesterase Activity as a Biomarker in Brain
Tissue of Capoeta umbla in Piiliimiir Stream
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This study was carried out between March 2015 and February 2016 with the aim
of determining the seasonal variation of acetylcholinesterase (AChE) activity in

RESEARCH ARTICLE

brain tissue of Capoeta umbla (Heckel, 1843) caught from Piiliimiir Stream Gelis :18.03.2018
(Tunceli). The seasonal fluctuations in the AChE activity of C. umbla which Diizeltme  :16.05.2018
caught between the 39°06' 19"N- 39°36' 56"E (A) and 39°11' 36"N-39°'41' 36"E (B) Kabul 93.05.2018 LB
coordinates of Piiliimiir Stream, were studied over a period of one year. The abu CeT LT
enzyme activity was higher in spring and summer than in autumn and winter. In Yayim :17.08.2018 E

addition, the minimum value for the AChE activity was determined in the winter

season and the maximum value was determined in the spring. DOI:10.17216/LimnoFish.407339
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Piiliimiir Akarsuyu’ndaki Capoeta umbla’min Beyin Dokusunda Bir Biyobelirte¢ Olarak Asetilkolinesteraz
Aktivitesinin Mevsimsel Degisimi

Oz: Bu ¢alisma, Piiliimiir akarsuyundan (Tunceli) aliman Capoeta umbla (Heckel, 1843)’nin beyin dokusundaki asetilkolinesteraz
(AChE) enzim aktivitesinin mevsimsel degisimini belirlemek amaciyla Mart 2015 ile Subat 2016 tarihleri arasinda gergeklestirildi.
Piliimiir Akarsuyu’nun 39°06' 19"N - 39 36' 56"E (A) ve 39" 11' 36'N - 39°41' 36"E (B) koordinatlar1 arasinda yakalanan C.umbla'
nin AChE aktivitesindeki mevsimsel dalgalanmalar bir yi1l boyunca incelendi. Enzim aktivitesi, ilkbahar ve yaz aylarinda sonbahar
ve kisa kiyasla daha yiiksekti. Ayrica, AChE aktivitesine ait minimum deger kisin, maksimum deger ise ilkbaharda tespit edildi.

Anahtar kelimeler: Asetilkolinesteraz (AChE) aktivitesi, C. umbla, Piiliimiir Akarsuyu, mevsimsel degisim
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also considered as a potential biomarker in
monitoring environmental pollution (Robillard et al.
2003). In addition to pollution, seasonal changes are
known to be an important factor affecting biomarker

Introduction

Acetylcholinesterase (AChE) is a significant
neurotransmitter which regulate the nerve impulse
transmission  in  cholinergic  synapses  of

organocholinergic system in fish. Level of the
enzyme activity is the indicator of the physiological
state of the nervous system. Especially high enzyme
activity is occurred in central nervous system of fish
first of all in its brain (Chuiko et al. 1997). The AChE
enzyme inhibition causes the accumulation of
acetylcholine, causing continuous and excessive
stimulation of nerve/muscle fibres, leading to tetany,
paralysis and ultimate death (Kirby et al. 2000;
Forget et al. 2003). The AChE activity, inhibited by
the action of pesticides and other contaminants, is

activity (Barda et al. 2014) In fact; interpretation of
biomarker data is difficult because natural
fluctuations of environmental factors during the year
are probably to influence enzymatic activity.
Therefore, changed levels of a particular enzymatic
biomarker may merely reflect natural variation in the
annual physiological cycle of a species rather than
exposure to chemical pollution (Robillard et al.
2003). The enzymatic activity responses can also be
affected by seasonal variations of both environmental
factors and metabolic activities. From this point of
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view, the understanding of natural changes of
biomarkers can be useful for interpretation of field
results and to differentiate the onset of biological
disturbance from the natural variability (Bocchetti
and Regoli 2006; Barda et al. 2014).

Fish, which they are relatively easy to identify
numbers, biodiversity and behaviour are valuable
bioindicators. They are less susceptible to natural
micro-environmental changes from lower organisms,
making them suitable for assessment of regional and
macro environmental changes (Gadzala-Kopciuch et
al. 2004). In this study, C. umbla lived in Piliimiir
Stream, was preferred because of its easy sampling
and economic importance.

The results of a one year-long study on the AChE

activities in C. umbla collected from Piiliimiir Stream
were evaluated and the seasonal changes of AChE
activities were reported.

Materials and Methods

Location of sampling site

Piliimiir Stream is one of the major water sources
of the Tunceli. It originates from the Piiliimiir district
of Tunceli province and merges with Munzur Stream
in Tunceli province centre to form Uzuncayir Dam
Lake. This stream has a surface area of 569 ha and a
discharge of 662 m®/s (Yesil 2017). This work carried
out between the coordinates A (39 06' 19"N- 39 36'
56"E) and B (39 11' 36"N — 39 41' 36"E) of the
Piiliimiir Stream (Tunceli) (Figure 1).

PULOMOR
STREAM

(S )

=3

Figurel. Location (A to B) of the sampling area (URL: 1).

Environmental factors

In situ measurements of physical variables, water
temperature (Temp), dissolved oxygen (DO) and pH
values were conducted using a YSI multi-probe field
meter.

Fish sampling and preparation

The fish samples were caught by the
electroshock device from Piiliimiir Stream monthly.
Fifteen fishes were caught for each season,
including 5 fish per month. Totally, 60 fishes
were used in the study. Average weight and length
measurements of seasonally collected fish are
given in Table 1. Fishes were brought to the
Laboratory of Fisheries Faculty of Munzur
University as alive with air-reinforced tanks. They
were anesthetized with benzocaine then total length
and total body weight of each fish were measured. It
was autopsied and brain tissues of fish were taken
immediately. Tissue were stored at -20 °C until
analysis.

Tablel. Total length and weight of seasonally caught fish.

n Total

(g: ;?St;]e)r Length (cm) Weigh (9)
Spring 15 25.12+1.20  170.54+35.03
Summer 15 25.08+1.99  152.81+29.80
Autumn 15 23.80+1.00 142.68+29.60
Winter 15 24.12+0.50 144.92+17.40

Acetylcholinesterase (AChE) activity analysis
procedure

Brain tissue samples were dried on a drying
paper, weighed and homogenized by dilution with
0.05 M sodium-phosphate buffer pH 7.4, containing
1/10 of 0.25 M sucrose. It was then centrifuged at
3500 rpm at 4 C for 15 minutes and supernatants were
removed. The AChE activity was determined
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according to the method of Ellman et al. (1961) at a
be wavelength of 412 nm, and run time of 5 min.
Tissue protein values were detected according to
Lowry et al. (1951) to determine specific enzyme
activity.

Statistical analysis

Statistical analysis of the data obtained at the trial
was made using the SPSS 24.0 statistical program.

The results are given as median + standard error. The
data obtained were tested by one-way analysis of
variance (Oneway-ANOVA).

Results

Environmental factors

Seasonal variations in the environmental
parameters (water temperature, dissolved oxygen and
pH) measured at sampling station from March 2015
till February 2016, are given in the Table 2. Water
temperature has changed in proportion to the
seasonal change. In the Piiliimiir Stream, elevations
in temperature from 2°C up to 19°C were recorded
during the study period. The dissolved oxygen did
not show any significant difference between seasons.
The pH value of water is lower than other seasons in
summer.

Table 2. Seasonal mean temperature (Temp.), dissolved oxygen (DO) and pH values.

Spring Summer Autumn Winter
Temp. ( °C) 13.69 + 2.40° 18.68 + 0.90¢ 11.41+2.10° 2.55+0.402
DO mg/L 9.08 £ 0.502 9.60 + 0.702 8.59 +0.802 9.13 +£0.807°
pH 9.16 + 0.40° 7.11 +0.902 8.32+0.30° 8.46 + 0.20°

abc The difference between the values indicated by different upper symbols on the same line is statistically significant

(p<0.05).

Acetylcholinesterase activity

The AChE activity of brain in C. umbla
showed different among seasons (Table 3). The mean
the AChE activities fluctuated between 0.014 to 0.54
U/mg protein. An effect on the enzyme activity
of dissolved oxygen and pH values has not been
determined. However, in C. umbla the activity
of the AChE increased during the spring and summer
along with elevations in water temperature,
but in late summer, autumn and winter decrease
of temperature appeared reduction in activity.
In the spring and summer seasons the AChE activity
of the fishes was similar (p<0.05) higher autumn
and winter (p<0.05). And the difference between
them was statistically significant. The AChE activity
of fish in autumn is higher than winter,
lower than other seasons (p<0.05). Furthermore,
for the study period, the lowest enzyme activity
was detected winter (January-February) while the
highest enzyme activity was detected in spring
(April).

Table3. Seasonal variations in the AChE activity in brain
of C. umbla (mean + SD).

Seasons AChE activity (U/mg protein)
Spring 0.54+0.10°
Summer 0.4940.05°¢
Autumn 0.3120.45°
Winter 0.04+0.012

abe The difference between the values indicated by
different top symbols in the same column is statistically
significant (p<0.05).

Discussion

Enzymatic activity responses may also be
affected by seasonal changes in environmental
factors, in terms of natural changes in biomarkers. In
this respect, understanding of the natural changes of
biomarkers can be useful for interpretation (Bocchetti
and Regoli 2006). The AChE is an enzyme that has
been widely used as an important biomarker of
exposure to organophosphorous (OP) and carbamate
(CB) insecticide in environmental monitoring
(Fulton and Key 2001). Once the natural fluctuations
of such parameters have been defined, any significant
change beyond the normal range can be used as a
marker of contaminant intake in the organism
(Ricciardi et al. 2006).

The seasonal impact on the AChE activity has
been reported by other authors. Bueno-Krawcayk et
al. (2015), Astyanax bifasciatus followed the
seasonal change of the AChE activity in brain and
muscle tissue and found the lowest activity in winter.
The AChE activity of Mytilus sp. from Baltic Sea
showed significant seasonal differences with
maximum activities in summer and minimum
activities in winter (Pfeifer et al. 2005). A similar
result was reported by Cikcikoglu Yildirim et al.
(2014); they detected that the AChE activity of C.
umbla caught from the Uzungayir Dam Lake was
considerably higher in the spring compared to
autumn in the gill and liver. Findings from the present
study indicate that the AChE activity of C. umbla
captured in spring and summer higher than that of
fish captured in the autumn and winter (Figure 2).
This result is compatible with the findings of other
studies.
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Figure 2. Seasonal fluctuations in the AChE activity in
brain of C. umbla.

Fish are particularly susceptible to environmental
temperature changes because they are poikilothermic
species. For this reason, temperature is defined as one
of the most important abiotic factors for fish, as it can
potentially affect all metabolic, physiological and
ecological aspects and behavioural trends of the life
cycle of fish (Almeida et al. 2015). Most enzymatic
activities in poikilothermic species change with the
temperature of their environment. In fact, the level of
the AChE activity does not directly depend on
environment temperature, but depend on the
physiological activity, which is tightly correlated
with water temperature (Forget et al.  2003).
Bocquené and Galgani (1998) claimed that
temperature is the most important regulatory factor
on the natural changes in the AChE activity. Because
temperature can affect both  contaminant
concentrations and physiological activity of fish
(Kopecka et al. 2006). In some studies, the AChE
activity has been reported to increase with increasing
water temperature. It has been reported by the Hogan
(1970) that the increase in water temperature caused
an increase in the AChE activity of Lepomis
macrochirus. Seasonal variation of the AChE activity
in relation to temperature and salinity was observed
in Mytilus sp. in the Baltic Sea and significant
differences were detected (Pfeifer et al. 2005). In this
study, the water temperatures at Piiliimiir Stream rise
up to 19T in summer and decreased to 2 C in winter.
For the study period, the lowest enzyme activity was
detected winter while the highest enzyme activities
were detected in spring and summer. For this reason,
the AChE activity in fish is thought to follow
seasonal changes in water temperature.

It has been suggested that the natural changes in
AChE activity are not directly related to the age, sex,
or reproductive period of the organism (Bocquené
and Galgani 1998). However, in our study, the
highest the AChE activity of brain in C.umbla was
occurred in April, which is their breeding season.
This result is compliant with the finding reported by
Chuiko and Kozlovskaya (1989). They declared

Perca fluviatilis has the highest the AChE activity of
brain in April-May which the reproductive period.

The AChE fluctuations of C. umbla in Piliimiir
Stream are revealed by this study our results show
that there had been significant seasonal variability in
the AChE activity measured over a 12-month study
period. Differences in enzyme activity may be
attributed to changes in water temperature at the
Piiliimiir Stream.
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Tiirkiye i¢c Su Amator Balikcihginda ‘Amator Balik¢i Belgesi’
Tuncay ATESSAHIN"" Mehmet CILBiZ?
Firat Univegsitesi, Su Uriinleri Fakiiltesi, Avlama Teknolojisi Béliimii, 23119 Elazig Tiirkiye
2Egirdir Su Uriinleri Aragtirma Enstitiisti, 32500 Egirdir,-Isparta-Tiirkiye
0z MAKALE BiLGISI

Bu calismada, Tiirkiye i¢ sularinda amator balikgilik faaliyetinde bulunan ARASTIRMA MAKALESI
kisilerin Amator Balik¢ilik Belgesi 6zelinde bazi sosyo-demografik 6zellikleri

arastirilmustir. Veriler interaktif ve online anket kullanilarak, Mart 2017- Temmuz Gelis :03.01.2018
2017 aylar1 arasinda gergeklestirilmis ve 2045 goniillii {izerinde uygulanmstir. Diizeltme  :13.04.2018
Yapilan degerlendirmeler sonucunda; amatdr balikcilarin %45,3’iin de Amator Kabul . 03.05.2018
Balik¢i Belgesi mevcut iken, % 54,7’sinde bulunmadig: belirlenmistir. Amatér T

Balik¢1 Belgesi’ne sahip olma egiliminin geng yag gruplarinda (14-35), orta ve Yayim :17.08.2018
yasl balikgilara gore daha yaygin oldugu tespit edilmistir (X>=156.802, p<0,001).
Genel olarak egitim seviyeleri arttikga Amator Balikgi Belgesine sahip olma
oranlarinda da bir artis gozlenmistir (X2=24.382, p<0,001). Ogrenciler arasinda
Amator Balik¢1 Belgesi sahip olma oran1 % 76,19 iken, bu oran emekliler arasinda * SORUMLU YAZAR
% 30,90°d1r (X2 =80.107, p<0,001). Ankete katilan sahislarm %71,9’u herhangi tatessahin@firat.edu.tr
bir kurum tarafindan hi¢ denetlenmedigini beyan etmistir. Denetlenenler ise Tel - +90 424 237 00 00
denetimlerin agirlikli olarak Jandarma (%73,56) ve daha sonrasinda da Gida ’

Tarrm ve Hayvanciik  Bakanlhigr  (%19,23)  yetkilileri tarafindan

gerceklestirildigini  bildirilmistir. Sonug olarak, siirdiiriilebilir bir balik¢ilik

yOnetimi tesis edilebilmesi i¢in ticari balikgilikta oldugu gibi amator balikgilikta

da ruhsatlandirmanin zorunlu olmasi ve avlanan balik miktarlarinin diizenli olarak

kayit altina alinmasi gerekmektedir. Balik¢ilik konusunda temel bir egitim

almayan hi¢ kimseye Amator Balikg1 Belgesi verilmemelidir.

DOI:10.17216/LimnoFish.374113

Anahtar kelimeler: Amator balikgi belgesi, balikgilik kontrolii, amator balikgilik

Amateur Fishing License in Turkish Inland Amateur Fishery

Abstract: In this study, some socio-demographic properties of Turkish inland amateur fishermen were investigated according to
having the Amateur Fishing License or not. Data were obtained by using interactive and online surveys between March 2017 and
July 2017. The survey was performed by 2045 volunteer anglers. End of the evaluating process, it was found that 45.3% of the
amateur anglers who participated in the survey had amateur fishing license, but 54.7% of them did not have. Amateur anglers in
young age groups (14-35) had a higher rate of having amateur fishing license compared with the middle and older age groups
(X?=156.802, p<0.001). In general, the rate of having amateur fishing license increase with the increasing of the education level of
amateur anglers (X?=24.382, p<0.001). Having amateur fishing license was high among the students (76.19 %) but it was very low
among the retirees (30.90 %) (X?=80.107, p<0.001). Amateur anglers who participated in the survey were declared that 71.9 % of
them were not audited at all, 73.56 % of them were audited by the gendarmerie and 19.23 % of them were audited by the Ministry
of Food, Agriculture and Livestock. Finally, registration should be obligatory for angler like commercial fishermen and the amount
of fish cought should be recorded regularlyto institute a sustainabile fisheries management. Amateur Fishing License should not be
given anybody if who did not take education about basic fisheries.

Keywords: Amateur fishing license, fisheries control, amateur fisheries
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Giris cikarmigtir. O dénemde balik yakalama isleminin

Arkeolojik kazilar sirasinda bulunan balik  ¢iplak elle veya gelismemis dogal materyallerle
fosilleri, ilk balikgilik faaliyetinin giiniimiizden  yapildig:1 diisiiniilmektedir. Halen giiniimiizde de
500000 yil o&ncesine kadar uzandifim ortaya  yaygn olarak kullanilmakta olan olta, ag gibi avcilik
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aletleri ilk olarak Misir’da M.O. 3500’li yillarda
kullanilmugtir. Ik yillarinda sadece temel gida
maddesi olarak tiiketim amaciyla gerceklestirilen
balikgilik faaliyeti, bazilari halen gilinlimiizde
kullanilan tekniklerle Bati {ilkelerinde eglence
amacina doniismiis ve rekreasyonel balik¢ilik ortaya
cikmistir (Alimentarium, 2018). Ticari aveilik ile
iretilen balik miktar1 her zaman i¢in ydnetim
otoriteleri acisindan cok daha 6nemli oldugu icin
amator balikeilik ile ilgili diizenlemeler ¢ogunlukla
arka planda kalmigtir. Ancak artan diinya niifusuna
zit olarak balik stoklarinda gozlenen azalma
yoneticileri amator balik¢ilik ile ilgili olarak da
diizenlemeler yapmaya zorlamustir.

Tiirkiye’de amator balik¢iligin yasal gercevesi
1380 Sayili Su Uriinleri Kanunu, Su Uriinleri
Yonetmeligi ve hem amator hem de ticari amagh su
griinleri  avciligi  diizenleyen tebliglerle ile
belirlenmistir. Amatér  Amagli  Su  Uriinleri
Avciliginin Diizenlenmesi Hakkindaki 4/2 numarali
teblig (BSGM 2017) ozetle, avlanmasi yasak ve
serbest olan tiirler, bunlarin maksimum miktarlari,
kullanilacak av araclarinin nitelik ve miktarlari,
avciligin yapilabilecegi ve yapilamayacagi yerler ve
zaman yasaklar1 gibi hususlar agiklanmistir. Teblige
gore amator balikeilik, sadece rekreasyon, spor veya
dinlenme amaciyla yapilan, maddi veya ticari kazang
gayesi gltmeyen, avlanilan {riiniin satilmadig
balikgilik aktivitesi olarak tanimlanmaktadir. Ayni
tebligin 4. Maddesinde ‘Tiirkiye Cumhuriyeti
vatandasi gergek kisiler, bu Teblig ile getirilen yasak,
sinirlama ve sorumluluklara uymak sartiyla amator
balik¢ilik yapabilirler. Bu kisilere miiracaatlari
halinde, verilis tarihinden itibaren bes yil gecerli
olmak iizere, il ve ilce midiirliiklerince Amator
Balik¢i Belgesi (ABB) verilir. Bu belgenin alinmast
veya avcilik sirasinda bulundurulmast zorunlu
degildir’ hiikmii yer almaktadir. Ozetle Tiirkiye’de
balikgilik yonetim otoritesinin kendi vatandaslari i¢in
Amator Balik¢ilik Belgesini zorunlu tutmadig
sOylenebilir. Konu ile ilgili olarak diinyada farkli
uygulamalarin  gerceklestirildigi ~ goriillmektedir.
Ornegin Avrupa Birligi iilkelerinden Polonya, Isveg,
Danimarka (ayrica 6deme yapilmasi da gerekli),
Almanya, Ispanya, Italya, Yunanistan’da zorunlu
iken; Hollanda, Belg¢ika, Birlesik Krallik, Fransa,
Slovenya (ilgili dernege iiye olmalan yeterli), Kibris
Rum Kesimi’nde zorunlu degildir (Pavson vd. 2008).

Rekrasyonel balik¢ilik diinyada denizlerde ve
tatlisularda 6nemli bir sosyal ve ekonomik etkinliktir.
Diinya’da bu etkinligin katilimi oranlan ile ilgili
bir¢cok calisma mevcuttur (Cooke ve Cowx 2004;
Arliungaus ve Cooke 2009) ancak bu oranin tespiti
zor olmakla beraber diinyada yetiskin niifusun
%10’unun bu eglenceli aktiviteyi gergeklestirildigi
tahmin edilmektedir. Ulkemizde zorunlu belge alma

durumu olmadigindan bu aktivite ile ugrasan kisilerin
sayilar1 ve ne kadar ekonomik bir etki yaptiklar1 tam
olarak bilinmemektedir. Belge alma zorunluluklar
olmamasima ragmen bakanligin ilgili birimlerinden
Amator Baliker Belgesi alanlarin sayis1 245137 dir
(BSGM 2017).

Rekreasyonel balik¢ilikta avlanilan baliklar
satilmadig1 igin, amatdr balikgilarin herhangi bir
ticari kaygilart bulunmamakla beraber bu durum
amatdr balik¢iligr giizelce vakit gecirilen bir etkinlik
haline donistiirmektedir. Diinyada rekreasyonel
balikgilik ekonomisi ile ilgili birgok ¢aligma
bulunmasina ragmen (Cooke ve Cowx 2004,
Arliungaus ve Cooke 2009) iilkemizde ekonomisi ile
ilgili ¢aligmalar azinliktadir (Unal vd. 2010; Dogan
ve Cagiltay 2012; Tunca vd. 2012; Aydin vd. 2013;
Taylan vd. 2017; Aydin vd. 2018). Yapilan
calismalarda ¢ogu denizel ortamlar olmak kaydiyla
sosyo demografik ozellikleri, aveilik verimlilikleri
gibi konular ¢alisilmistir. Ancak {ilkemiz i¢ sularinda
bu eglenceli aktivite ile ilgili c¢aligmalar (Zengin
2013; Dalkiran ve Baki 2009; Atessahin vd. 2014)
sinirli sayida kalmustir.

Amator olta balik¢iliginin  sosyo-ekonomik
verilerini hesaplamak ve bu eglenceli aktivitenin
sucul organizmalar iizerine ne gibi etkilerinin oldugu
konularinda bazi anket ¢aligmalar1 yapilmistir (Tunca
vd. 2016). Bu konular1 tespit etmek amaciyla farkli
anket uygulamalar1 kullanilmaktadir. Bunlar yiiz
yiize, posta, e-mail, telefon (Pollock vd. 1994) ve
giinimiizde ¢ok popiiler olan internet iizerinden
(Arlinghaus ve Mehner 2003) ve sosyal medya
iizerinde kurulan gruplarla yapilan anketlerdir. Bir
¢ok arastirmaci ve ydneticiler verileri online olarak
toplayarak mali olarak tasarruf saglama yoniine
gitmislerdir. Gilin gectikge popiiler olan internet
iizerinden anket ¢aligmalar1 birgok alanda oldugu gibi
balikgilik alaninda da yayginlagsmistir (Graefe vd.
2011). Interaktif anketlerin hem ekonomik yonden

hem de farkli bolgelerdeki bircok kitlelere
ulagabilmesi bakimindan ¢ok fazla avantajlar
bulunmaktadir.

Son yillarda amatdr balik¢ilik {izerine yapilan
calismalarda genel olarak amatér balik¢ilarin bazi
sosyo-ekonomik Ozellikleri (Garlock ve Lorenzen
2017; Barrella vd. 2016), amator balike1 ticari balikei
cekismeleri (Boucquey 2017), balik biyo kiitle
yogunlugu ile amator balikgr lisans satig1 arasindaki
iligkiler (Hunt wvd. 2017), amatdr balik¢iligin
izlenmesi ve iretim miktarmin tahmini (Ryan vd.
2016) gibi konulara yogunlagilmigtir. Ancak tilkemiz
i¢ sularinda amatdr balik¢ilik belgesi tizerine yapilan
biitiinleyici bir ¢caligmaya rastlanilmamustir.

Ulkemizde amator balikgilikla ilgili yapilan
calismalarda genellikle yiiz ylize anket yapilarak
veriler toplanmaya ve arastirilmaya ¢aligilmigtir. Yiiz
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ylize anket yapilmasindan dolayr ¢aligmalar kisith
deneklerle ve lokal kalmistir. Bu nedenlerden dolay1
interaktif bir ¢alismayla Tiirkiye i¢ sularinda faaliyet
gosteren amator balikgilarin - Amator  Baliket
Belgesine sahip olma durumlarina, egitim
diizeylerine, aylik gelirlerine, balik¢ilik
tecriibelerine, 4/2 Numarali Amatér Amagh Su
Uriinleri  Avcihigmin  Diizenlenmesi  Hakkinda
Teblig’e sahip olma durumlarina ve denetlenme
durumlarina gore kiyaslamalar yapilmustir.

Materyal ve Metot

Arastirma Mart-2017 ve Temmuz-2017 aylan
arasinda web tabanli bir interaktif anket formu
kullanilarak yiiriitiilmiistiir. Hazirlanan anket formu
https://docs.google.com/forms/d/e/IFAIpQLSF5Ns-
jBmMwHWOHWH-ksK05zA0cP1p0iwKMXf-
IDn5v2RgcmoA/viewform?c=0&w=1) web
adresinden yaymlanmistir. Bu anket formunda 32
adet soru  bulunmaktadir. Bu  ¢alismanin
gergeklestirilmesinde anketteki 7 soru kullanilmustir.
Bu sorular ile; amator balikgilarin ABB’ne sahip olma
durumlarininin, yas gruplarma, egitim durumlarina,
aylik gelir diizeylerine, balik¢ilik tecriibelerine,
Amatér  Amagh  Su  Uriinleri  Aveciliginin
Diizenlenmesi Hakkinda Teblig’i diizenleyen
(AASADT) teblig’e sahip olma durumlarina ve
denetlenme durumlarima gore degerlendirmeler
yapilmistir. Ankete katilimi arttirabilmek adina
iilkesel anlamda amator balikgilikla ilgili dernek ve
federasyonlarin  yoneticilerine ve bagkanlarina

bilgilendirme yapilmistir. Bunlardan bazilar
sunlardir; Sazan Balik¢ilari, Avrasya Amator ve
Sportif Olta Balik¢iligi Federasyonu, Denizli Amator
Sportif Olta Balik¢ilart ve Su Uriinlerini Koruma
Dernegi, Sazan Avcilari Eskisehir, Firat Havzasi Olta
Balikgilari, (Kaobder) Amator Olta Balikgilari, Kara
Avcilan ve Dogal Hayati Koruma Dernegi Sportif
Oltacilik, Kahramanmaras Amator Olta Balikgilari,
Kara Avciligi ve Dogal Hayati Koruma ve Adana
Olta Balik¢ilari.

Parametrik olmayan verilerin istatistiksel olarak
degerlendirmesinde Ki-Kare (X?) Bagimsizlik Testi
kullanilmistr. P<0,05 onem diizeyinde
gerceklestirilen  hesaplamalarda, IBM  SPSS
(Statistics for Windows Version 25.0. Armonk, NY:
IBM Corp.) paket programi kullanilmustir.

Bulgular

01.03.2017- 31.07.2017 tarihleri arasinda erisime
actk olan online ankete Tiirkiye’'nin 81 ilinin
70’inden 2045 kisi tarafindan katihm saglanmistir.
Bu gergevede anket sonuglarmin iilkenin %86’lik bir
bolimiinii  temsil ettigi sOylenebilir. Katilimin
gerceklestigi iller ve toplam anket sayilar1 Sekil 1°de
verilmektedir. 11 bazinda anket sayilari 1-254
araliginda degisim gostermistir. En yliksek katilim
254 anketle Istanbul ilinden saglanmistir. Genel
olarak ankete katilmin olmadigi illerde amator
balik¢ilik acisindan yeterli potansiyelin olmadigi
sOylenebilir.

Sekil 1. Ankete katilim saglanan iller ve anket sayilar1

Ankete katilan 2045 adet amator balik¢inin 926
tanesinde (%45,3) Amator Balik¢i Belgesi (ABB)
mevcut iken 1119’unda ise (%54,7)
bulunmamaktadir. Ankete katilan deneklerin yaslar
14 ile 69 arasinda degisim gostermektedir. Amator
balik¢ilarin yas gruplarina gore ABB’ne sahip olma

durumlar1 Tablo 1°de verilmektedir. Yas gruplar
arasinda belgeye sahip olma oranlar1 arasindaki
fark  istatistiki olarak Onemli  bulunmustur
(X2:156,802; p<0,001). Geng ve orta yas gruplarinda
ileri yas gruplarina goére ABB’sine sahip olma
orani daha yiiksek bulunmustur (Sekil 2).
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Tablo 1. Farkli yas gruplarindaki balik¢ilarin ABB’ne sahip olma durumlar

Amator Yas Araligi
Belge 14-24 25-35 36-46 47-57 >58
Evet 134 436 265 69 22
Hayir 43 366 501 164 45
Toplam 177 802 766 233 67

X? p
155,404 <0,001

900
800
700

600
=500

%, 400

<300

200
an _
0 |
14-24 25-35 36-46 47-57 > 58
Yas Araligi

m Evet

Sekil 2. ABB’sine sahip olma durumunun yas gruplarina gére dagilim

Ankete katilan balik¢ilarin egitim diizeyleri
nispeten yiiksek bulunmustur. Deneklerin %42,3’i
iiniversite mezundur. Egitim diizeyleri ile ABB’sine
sahip olma durumlar1 arasindaki fark istatistiki olarak

onemli bulunmustur (X*:19,922; p<0,001) (Tablo 2).
Genel olarak egitim durumunun artmasi ile ABB’sine

sahip olma oraninda bir artig oldugu goriilmektedir
(Sekil 3).

Tablo 2. Farkli egitim diizeylerindeki balik¢ilarin ABB’ne sahip olma durumlari

Amator Egitim Diizeyi X2
Belge flkokul _ Ortaokul Lise Yiiksek Okul Universite P
Evet 37 106 361 142 280 19,922 <0,001
Hayir 91 115 470 150 293
Toplam 128 221 831 292 573
900 ® Evet ®m Hayir
800
700
5 600
=500
S 400
=
<300
200
o
0
Ilkokul Ortaokul Lise Yiiksek Okul Universite
Egitim Durumu

Sekil 3. ABB’sine sahip olmanin egitim durumuna gdre dagilinu
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Amator balikgilarin  aylik gelir  diizeyleri
gruplandirildiginda Tablo 3’deki gibi degiskenlik
gosterdigi tespit edilmistir. Aylik gelir diizeyleri ile
ABB’sine sahip olma durumlar1 arasindaki fark

istatistiki olarak o6nemli bulunmustur (X*73,671;
p<0,001) (Tablo 3). Aylik gelir diizeyindeki artisa
bagli olarak ABB’sine sahip olma oraninda bir
azalma goriilmektedir (Sekil 4).

Tablo 3. Farkli gelir diizeylerine sahip balik¢ilarin ABB’ne sahip olma durumlari

Aylik Gelir (%)

Amator 2
Bele  gsgp 500 1001~ 1501  2001-  300L-  400L- 5001 oo X p
1000 1500 2000 3000 4000 5000 7000
Evet 80 42 96 219 237 125 67 32 28 73,671 <0,001
Hayir 20 16 127 272 319 183 87 52 43
Toplam 100 58 223 491 556 308 154 84 71
600 m Evet mHayir
500
_ 400
Z
=
3
+~ 300
(]
Az
2
200
N J I
L0 B
2 S S S @QQ S S
Q ’ : ; ; :
5 Q\ N N N N N 7
o S N D o o S
Gelir Durumu(®)
Sekil 4. ABB’sine sahip olmanin gelir durumuna goére dagilimi
Amator  balik¢ilarin  balik¢ilik  tecriibeleri  (Tablo 4). Balikgilik tecriibesindeki artisa bagl

gruplandirildiginda Tablo 4’deki gibi degiskenlik
gostermistir. Balikgilik tecriibesi ile ABB’sine sahip
olma durumlar arasindaki fark istatistiki olarak

olarak ABB’sine sahip olma oraninda Dbir
azalma goriilmektedir (Sekil 5). Balik¢iliga yeni
baslayanlarin ABB’sine sahip olma egilimlerinin eski

onemli  bulunmustur  (X%:154,184; p<0,001)  balikcilara gore daha yiiksek oldugu goriilmektedir.
Tablo 4. Farkli balik¢ilik tecriibesine sahip balik¢ilarin ABB’ne sahip olma durumlari

Amator Balikeilik tecriibesi (Y1l) X2
Belge 0-3 4-7 8-11 12-15 16-19 20-23 24-27 28-31 32> P
Evet 158 232 151 112 73 61 57 29 53 154,184 <0,001
Hayir 59 171 157 171 113 144 113 70 121
Total 217 403 308 283 186 205 170 99 174

Amatér  Amagli  Su  Uriinleri Avciliginin  degildir. AASADT e sahip olma ile ABB’sine sahip

Diizenlenmesi Hakkinda Teblig (AASADT)’e sahip
olan 1249 balik¢inin 810 tanesi (%64,9’u) ABB’sine
de sahip degil iken teblige sahip olmayan 796
balik¢inin 309 tanesi (%38,8’1) ABB’sine de sahip

olma durumlan arasindaki fark istatistiki olarak
onemli bulunmustur (X*:132,975; p<0,001) (Tablo
5). AASADT e sahip olanlarin ABB’sine sahip olma
oranin daha az oldugu goriilmektedir (Sekil 6).
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Balikeilik Tecriibesi (Y1l)
Sekil 5. ABB’sine sahip olmanin balik¢ilik tecriibesine gore degisimi
Tablo 5. AASADT’e sahip olma durumuna gore
100 mEvet mHayir balik¢ilarin ABB’ne sahip olma durumlari
. Teblige sahip olma
1200 Amator durumu X2 p
Belge
1000 Evet Hayir
7 Evet 439 487
> 800 Hayir 810 309 132,975  <0,001
2 600 Toplam 1249 796
'gd: 400
b Ankete katilan balik¢ilarin 1470 kisisi (%71,88°1)
200 daha once hi¢ denetlenmediklerini beyan etmislerdir.
0 Denetlenen amator balikgilar ise agirlikli olarak
Evet Hayir Jandarma (%73,56) tarafindan denetlendiklerini

AASADT' e Sahip Olma Durumu

Sekil 6. ABB’sine sahip olmanin AASADT e sahip olma
durumuna gore degisimi

beyan  etmislerdir.  Denetlenen  balikg¢ilarin
%63,82’sinde ABB’sinin bulunmadig1 belirlenmistir.
Denetlenme durumu ile ABB’sine sahip olma
durumlan arasindaki fark istatistiki olarak onemli
bulunmustur (X%28,555; p<0,001) (Tablo 6; Sekil 7).

Tablo 6. Denetlendikleri kurumlarina gore balik¢ilarin ABB’ne sahip olma durumlari

Denetlenme durumu

Amator Gida Tarim . 2
Belge Hayvanm} k- Jandarma Polis Ygt?(rirl]ﬁgri DenetII:r]1$T1edim " P
Bakanlig1
Evet 40 153 7 8 718
Hayir 77 264 7 19 752 28,555 <0,001
Total 117 417 14 27 1470
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Polis Dernek Hig

Yetkilileri denetlenmedim

Sekil 7. ABB’sine sahip olmanin denetlenme durumuna gore degisimi

Tartiyma ve Sonug
Interaktif olarak yapilan bu ¢alismada, ic
sular’da avcilik yapan 2045 amator balikgiyla anket

gerceklestirilmistir. ABB’sine sahip olma
durumlarinin yas gruplari, aylik gelir durumlari,
balik¢ilik  tecriibeleri, AASADT’e sahip olma
durumlari1  ve denetlenme durumlarma gore
kiyaslanmalar yapilmustir.

Ulke genelinde yapilan interaktif anket

neticesinde 81 ilden 70 (%86) ilden amatdr balikeilar
katilim saglamistir. Il bazinda Tiirkiye’nin niifus
olarak en biiyiik illerinden olan Istanbul (254 kisi) en
fazla katihm saglamistir. Bu c¢ergevede anket
sonugclari iilkede i¢ sular *da amator balik¢ilik yapan
kisileri temsil ettigi sdylene bilinir.

Ankete katilan 2045 adet amator balik¢inin 926
tanesinde (%45,3) Amator Balik¢1 Belgesine (ABB)
sahip iken 1119 (%54,7)’unda ise bu belge
bulunmamaktadir. Kuru 2013’de Ege Denizi izmir
kiyilarinda yaptiklar1 tez c¢alismasinda ankete
katilanlarm %82,5’inin A BB 'ne sahip oldugunu tespit
etmigtir. Bu farkliligin ¢alisilan  ortamdan
kaynaklandigi diistintilmektedir.

Yas gruplarina gore amatdr balik¢ilarin ABB’ ne
sahip olma durumuna bakildiginda 14-24 yas
arasinda 134 (%75,7) kisinin belge sahibi oldugu, 43
kisinin (%24,3) kisinin ise belge sahibi olmadigi, yas
gruplart arttikga belge sahipleri olma oraninda bir
azalma tespit edilmistir. 47-69 yas gruplarinda belge
sahibi olanlarin  oram1  %32,9 iken belgesi
olmayanlarin oram1 %67,1’dir. Geng ve orta yas
gruplarinin daha yagh gruplara gére ABB’ne sahip
olma orani daha yiiksek bulunmustur. Ankete katilan
2045 amator balikginin 1568’s1 (%76,6) 25-46 yas

yas aralifinda bulunmustur. Genel anlamda emekli
ugrasi olarak degerlendirilen amator balik¢iligin bu
calismada gencler arasinda daha yaygin olarak
cikmasinin nedeninin; internet kullaniminin gengler
arasinda yashlardan daha yaygin olmasindan
kaynaklandig: diisiiniilmektedir.

Ankete katilan amator balikgilarin  egitim
diizeylerine bakildiginda en yiiksek grubu lise
mezunlarinin  olusturdugu  goriilmektedir. Lise
mezunlar1 arasinda ABB sahip olma orami %43,4
iken, belgesi olmayanlarin oram ise %56,4 olarak
bulunmustur. Egitim diizeylerinin ABB’sine sahip
olma durumlar1 arasindaki iligki istatistiki olarak
anlamli bulunmustur (p<0,001). Egitim
seviyesindeki artisa bagli olarak ABB’sine sahip
olanlarin oraninda bir artis gézlenmektedir.

Amator balik¢ilarin tecriibelerine gore ABB’sine
sahip olma durumlar1 arasinda istatistiki farklilik
bulunmustur. Amator balikgiliktaki tecriibe arttik¢a
belge alma egiliminde azalmalar gézlemlenmistir.
Yillarca bu isle ugrasan ancak ciddi anlamda
denetlenmeyen, denetlense bile kendisinden belge
istemeyen insanlarin bu belgeye sahip olmak igin
zaman ve para harcamast ¢ok  mantikli
bulunmamaktadir. Genel egilimin ‘6nceki yillarda
vard1 soran olmadi o yiizden siiresi dolduktan sonra
tekrar almadim’ seklinde oldugu diistiniilmektedir. 0-
11 y1llik tecriibeye sahip amatdr balik¢ilarin %58,2 si
belge sahibi iken 12-23 yillik amatér balikgilarin
%36,4’1 belge sahibidir. 24-32 yillik balikgilik
tecriibesine sahip amator balikgilarin %31,3’1 belge
sahibidir. Balik¢iliga yeni baglayan amator
balikgilarin belge alma orani daha tecriibelilere gore
daha fazla oldugu bulunmustur (Tablo 4).
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Amator balik¢ilarin dort yilda bir Gida Tarim ve
Hayvancilik  Bakanligi  tarafindan  cikartilan
AASADT’e sahip olma durumlari ile ABB’ne sahip
olma oranlarma bakildiginda; teblige sahip olan
amator balikgilarin %35,1°1 ABB’sine sahip iken, %
65,9’u ABB’sine sahip degildir. Bu durumun tebligi
okuyan amatdr balik¢ilarin ABB’sinin yasal bir
zorunluluk olmadigini Ogrenmelerinden
kaynaklandig1 dislinilmektedir. Amatér baliket
belgesi olmayanlar genellikle internet iizerinde teblig
ile yetinmekte olduklar1 diigiiniilmektedir.

Ankete katilan amator balikgilara simdiye kadar
hi¢ denetlendiniz mi ve denetlendiyseniz hangi
kurum yada kurulus denetledi sorusuna cevap olarak
ilging sonuglar vermislerdir. Amator balik¢i belgesi
olanlarin 718 kisi (%48,8) simdiye kadar hig
denetlenmedigini, belgesi olmayan 752 kisi ise
(%51,2) yine hi¢ denetlenmedigini beyan etmislerdir.
ABB olsun veya olmasin ankete katilanlarin
%71,88’1 higbir kurum yada kurulus tarafindan
amatOr balik¢ilik admna higbir denetlenmeye tabi
tutulmadigini beyan etmislerdir. Ankete katilan 2045
kisinin 417 (%20,3)’si  kendisini Jandarma
kuvvetlerinin denetledigini ifade etmistir. Mete ve
Yiiksel 2014'de Seyhan Baraj Goliinde yaptiklar bir
anket calismasinda devlet kurumlarindan
beklentileriniz nedir sorusuna cevap olarak olta ve
ticari balik¢ilarinin egitilmesi cevabini bulmuslardir.
Tiirkiye genelinde yapilan bu ¢alismada denetleme
yetkisine sahip kurum ve kuruluslarin amator
balik¢ilikla ilgili olarak denetimlerini artirmalari
gerektigi sOylenebilir. Dinger vd. 2017'de yaptiklar
bir c¢alismada sportif olta balik¢iliginin turizm
acisindan  degerlendirmiglerdir. ~ Sportif  olta
balik¢iligmin ~ turizm’in ~ bir  dali  olarak
degerlendirilebilmesi i¢in, amator balik¢ilarin uygun
bir egitimle sertifikasyona tabi olmasi gerektigini
bildirmistir. Ayrica denetleyici kurumlarin denetim
faaliyetlerini artirmasi1 gerekliligi konusuna dikkat
¢cekmistir.

Sonug olarak amatdr balik¢iligin siirdiiriilebilir
olarak devamliligy, iilke ekonomisine katki saglamak
amactyla gerekli olacak amator balik¢r belgesini
amator balik¢ilara teblig c¢ercevesinde uygun
egitimlere tabi tutularak verilmesi elzemdir. Amator
balik¢iligin tilkemizde gelistirilmesi icsu
kaynaklarimizdaki balik stoklarinin rasyonel bir
sekilde kullanilabilmesi ticari avcilikta oldugu gibi
amator balikgilikta da sertifikasyonunun zorunlu
olmasi, balik¢ilar tarafindan gerekli kayitlarin
tutulmas1  ve balik¢iligin  yetkili kurum ve
kuruluslarca etkin bir sekilde denetimi ile miimkiin
olacaktir. Diizenli bir sekilde tutulacak kayitlar ile
birlikte amator balik¢iligin  ekonomik boyutlari,
sosyal dokusu gibi konulara dikkat c¢ekilmesi
acisindan Onemli olacaktir. Denetleyici kurum ve

kuruluslarin uygun sekilde denetlemelerini yapmasi
ile birlikte gelecekte siirdiiriilebilir amator balikgilik
acisindan eksiklikler yasal mevzuatlarin
uygulanmasiyla 6nemli bir eko turizm potansiyeline
sahip olunacaktir. Bu eksikliklerin giderilmesi
halinde, amator balik¢iligin 6zellikle iilkemizin kirsal
kesimlerinde bulunan ig¢su kaynaklarinda hem sosyal
hem de ekonomik katkilar saglayacagi muhakkaktir.
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In this study, some reproduction properties (sex ratio, reproduction period, egg
diameter and fecundity) of Silurus glanis inhabiting Siddikli Reservoir were )
investigated. A total of 200 samples were caught between September 2015 and Gelis
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August 2016 from different regions of Siddikli Reservoir. Sex ratio was calculated Diizeltme :20.07.2018

as 0.88:1.00 (Female: Male). The sex ratio was not statistically different from the Kabul - 27.07.2018 I
expected 1.00:1.00 (y2= 0.841, P>0.05). The values of gonadosomatic index T 1
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According to GSI values, reproduction period of the S. glanis in Siddikh
Reservoir was determined to be between April and June. The mean total fecundity
and egg diameter were calculated as 46343 eggs/individual and 1.758 mm,
respectively. Relative fecundity for each kilogram of female fish was 13000 eggs.
The strong relationships between total fecundity-length and total fecundity-
weight were determined (r>>0.80).
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Siddikhi Baraji’nda Yasayan Yaym Bahg (Silurus glanis, L., 1758)’min Ureme Ozellikleri

Oz: Bu caligmada Siddikli Baraji’nda yasayan Yaym Baligi, Silurus glanis’ nin bazi iireme &zellikleri (esey orani, iireme peryodu,
yumurta ¢apt ve fekondite) arastirilmistir. Eyliill 2015- Agustos 2016 tarihleri arasinda Siddikli Baraji’nin farkli bdlgelerinden
toplamda 200 6rnek yakalanmustir. Esey orani 0,88:1,00 (Disi: Erkek) olarak hesaplanmustir. Disi:Erkek oran1 beklenen 1,00:1,00
degerinden istatistiksel olarak farkli ¢ikmamustir (2= 0,841, P>0,05). Gonadosomatik indeks degerlerine gore, Siddikl1 Baraji’ndaki
Yaym baliklariin iireme sezonunun Nisan-Haziran aylari arasinda oldugu belirlenmistir. Ortalama total fekondite ve yumurta ¢ap1
strastyla 46343 yumurta/birey ve 1,758 mm olarak hesaplanmstir. Nisbi fekondite her bir kilogram balik agirligina karsi 13000
yumurta olarak belirlenmistir. Fekondite-boy ve Fekondite-agirlik arasinda kuvvetli iliskiler tespit edilmistir (r2>0,80).

Anahtar kelimeler: Kirsehir, fekondite, gonadosomatik indeks, tireme sezonu, yumurta gapi.
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Yazict R, Yilmaz M, Yazicioglu O. 2018. Reproduction Properties of Wels Catfish (Silurus glanis, L., 1758) Inhabiting Siddikli Reservoir.
LimnoFish. 4(2): 112-117. doi: 10.17216/LimnoFish.415933

Introduction

The population characteristics of fish, especially
reproduction information, are very important data in
the evaluation and management of fish stocks (Froese
2004). The data such as sex ratio, length of first
sexual maturity, maturation cycle and spawning
period are the main parameters of reproduction
biology studies (Reddy 1979). To understand the
physiology of the fish reproduction, seasonal and
developmental changes of the gonads need to be

examined with macroscopic and microscopic
observations (Priyadharsini et al. 2013). Gonadal
development and reproduction season form the basis
for future work on the breeding frequency of the
population (Chakraborty et al. 2007).

Silurus glanis L., 1758 is a species of fish that is
consumed by people and has high economic value.
Many countries have been cultivating for many years
(Linhart et al. 2002). S. glanis inhabits in slow-
flowing, large and medium-sized rivers, lakes with
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stagnant water deposits and intense vegetation
(Kottelat and Freyhof 2007). The S. glanis entered
Turkey through the Trakya region and showed the
distribution in the Marmara, Southeastern Anatolia,
Aegean, Mediterranean, Black Sea and Central
Anatolia regions (Geldiay and Balik 2007; Polat and
Ugurlu 2011).

In Turkey, there have been a few studies about
the reproductive biology of S. glanis (Akyurt 1988;
Alp et al. 2004). Therefore, in this study, it is aimed
to reveal some reproductive characteristics of S.
glanis inhabiting Siddikl1 Reservoir.

Material and Methods

Study Area

Siddikli  Reservoir located near Siddikli
Kiiciikbogaz Village, 40 km west of Kirsehir
province, was built for irrigation. The surface area of
Siddikli Reservoir (Figure 1) is 1.65 km?. Reservoir
is used for irrigation of, 4945 ha agricultural area in
the region. In addition, fishery activities are carried
out economically in the Siddikli Reservoir
(Anonymous 2011).

Kurtézi Stream

aaaaaa

SIDDIKLI DAM
(Kirsehir)

Siddikli Dam

N

-+

Kérpelibogaz: Stream 0 400 800 m
—

Figure 1. Geographic position of Siddikli Reservoir.

Sampling Methods

Fish samples were monthly caught from different
regions of the Siddikli Reservoir between September
2015 and August 2016 using gillnets (25x25, 30x30,
35x35 and 40x40 mm) and trammel nets (45x45,
50x50, 55x55, 60x60, 65x65, 70x70, 75x75 and
80x80 mm). A total of 200 S. glanis specimens were
caught during the study period.

Laboratory Processes and Data Analyses

The total and standard lengths of the specimens
were measured to the nearest = 1 mm and weighed
with a precision of = 0.01 g. Sex determination was
made by macroscopic and microscopic examination
of gonads.

Whether the female to male ratio in the sample is
statistically different from the expected 1: 1 ratio was
determined by applying the chi-square (y2) test (Zar
1999).

Gonadosomatic Index (GSI) values of male and
females were used to determine the reproduction
season. The following formula was used to calculate
this index (Devlaming et al. 1982).

GSI = GWW x 100
Gw is the gonad weight and W is the fish weight.

The number of eggs in fish ovaries was calculated
by gravimetric method (Le Cren 1951).
_nX G
g
F is the total number of eggs in the ovary, n is the
number of eggs in the sample from the ovary, G is the
weight of the ovary (g), and g is the weight of the
sample taken from the ovarium (g). Relative
fecundity was calculated by dividing total fecundity
with total weight of fish. After eggs of S. glanis
photographed, egg diameters were measured by the
Mshot image analysis system. The relationships of
total fecundity-length and total fecundity-weight
were determined using exponential and linear
regression models. The model obtained high
correlation value was chosen model explaining to
relations.

Results

Sex ratio

During the study, a total of 200 individuals were
examined. Of the total fish examined, 94 (47.0%)
were females and 106 (53.0%) were males. Sex ratio
was determined as 0.88:1.00 (Female: Male). This
ratio was not statistically different from the expected
1.00:1.00 (y2= 0.841, P>0.05).

Reproduction period

Monthly variations in the mean GSI values of the
female and male individual and temperature values
were shown in Figure 2 and 3, respectively. The
values of GSI were varied from 0.03-11.80 in females
and 0.008-0.451 in males. Also, descriptive statistics
of GSI values in female, male and all individuals
were showed in Table 1. The gonadosomatic index
(GSI) of this species was the highest in April when
water temperature was 14.9 °C. The GSI value of
female and males increased from February to April.
After April, the GSI showed a sharp decrease until
June when water temperature was 20.8 °C. Monthly
GSI changes in all samples showed that the
reproduction period occurred between April and the
end of June (Figure 2). The water temperature in
reproduction period was measured as 14.9 °C in April
18.1 °C in May and 20.8 °C in June, respectively.
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Figure 2. Seasonal changes in gonadosomatic index in
female and male S. glanis inhabiting Siddikli Reservoir.

Figure 3. The relationship between GSI values and water
temperature for all individuals.

Table 1. Descriptive statistics of GSI values.

Months Female Male All Individuals
N Avg = Sd Avg = Sd N Avg + Sd

(Min-Max) (Min-Max) (Min-Max)
January ) ) 0.089+0.099 5 0.089+0.099
(0.018-0.159) (0.018-0.159)
February 2 1.455+1.033 0.095+0.073 5 0.639+0.908
(0.725-2.186) (0.011-0.146) (0.011-2.185)
March 2 1.869+0.099 0.102+0.035 4 0.986+1.022
(1.799-1.939) (0.077-0.127) (0.077-1.939)
April 9 3.096+0.384 10 0.134+0.117 19 1.537+1.543
(2.357-3.469) (0.042-0.451) (0.042-3.469)
2.176+1.467 0.074+0.051 1.206+1.504
May 14 (0.165-6.495) 12 (0.025-0.205) 26 (0.025-6.495)
June 1 1.244+3.328 26 0.047+0.017 37 0.425+1.900
(0.070-11.80) (0.026-0.095) (0.026-11.80)
July 18 0.193+0.084 17 0.049+0.050 a5 0.124+0.101
(0.033-0.428) (0.021-0.236) (0.021-0.428)
0.374+0.348 0.067+0.087 0.185+0.267
August 10 (0.144-1.126) 16 (0.015-0.358) 26 (0.015-1.126)
September 9 0.406+0.172 6 0.070+0.055 15 0.272+0.217
(0.207-0.761) (0.027-0.156) (0.027-0.761)
0.689+0.313 0.079+0.082 0.428+0.326
October 16 (0.498-0.954) 12 (0.008-0.312) 28 (0.008-0.954)
November ) 0.716+0.086 0.091+0 3 0.508+0.365
(0.655-0.777) (0.091-0.091) (0.091-0.777)

December - - - - -
Total 94 1.098+1.589 106 0.070+0.068 200 0.551+1.201

(0.033-11.80)

(0.008-0.451) (0.008-11.80)

Fecundity and Egg Diameter

Total fecundity was estimated in 8 females. The
minimum, maximum, mean length and weight of
8 females were given in Table 2. The number of
eggs in female varied between 9018 and 75938
eggs/individual.  The mean total fecundity
was  46343eggs/individual. Egg  diameters
ranged from 1.091 mm to 2.465 mm and
mean egg diameter was found as 1.758 mm (Table 2).
Relative fecundity for each kilogram of female fish
was ranged from 7020 to 17510 eggs and mean
relative fecundity was calculated as 13000 eggs.

The relationships between total fecundity-length
(Figure 4) and  total fecundity-weight
(Figure 5) were determined as F = 0.0009 x TL*%%
and F = 22433 x W8 respectively.
It was found that the number of eggs
(total fecundity) increased in parallel with length
and weight increase (Figure 4-5).
Coefficients of correlation showed that there
were strong relationships between total fecundity-
length (r> = 0.830) and total fecundity-weight
(r* = 0.801) of S. glanis inhabiting Siddikli
Reservoir.
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Table 2. Fecundity and egg diameter of S. glanis inhabiting Siddikli Reservoir.
Mean Total Mean Total
N Length Weight Minimum  Maximum Mean+Sd
(Min-Max) (cm) (Min-max) (g)
Fecundity g 778 3509 46 9018 75938 46343+25012.429
Egg Diameter (56.6-98.4) (1283.6-7465.1) 4 091 mm  2.465 mm 1.758£0.604
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Figure 4. The relationships between total fecundity and
total length in S. glanis.
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Figure 5. The relationships between total fecundity and
total weight in S. glanis.

Discussion

In this study, the sex ratio was found not to be
statistically different from the expected 1.00:1.00
(x2=0.841, P>0.05). Alp et al. (2004) found that sex
ratio was 1.00:0.82 in Menzelet Reservoir and that
this ratio was not different from expected 1.00:1.00.
Sex ratios were reported as 50.62% male and 49.38%
female in Hirfanli Dam Lake (Dogan Bora and Giil
2004), 60.94% female, 26.56% male and 12.50%
unsexed in Altinkaya Dam Lake (Y1lmaz et al. 2007),
49.1% of female and 50.9% of male in Iznik Lake
(Uysal et al. 2009), 40.91% female, 59.09% male in
Celik Lake (Yiingiil et al. 2014) and 42.86% female,
57.14% male in Altinkaya Dam Lake (Saylar 2014).
In the literature, the numbers of male and female
individuals are generally close to each other.

It has been determined that the reproduction
period of S. glanis in the Siddikl1 Reservoir continued
from April to June according to the monthly GSI
changes of all individuals. As a matter of fact, Alp et

al. (2004) reported that hunting for S. glanis in
Turkey has banned between 1 April and 1 August. It
has been reported that this species was breeding from
June to August in the Menzelet Reservoir (Alp et al.
2004) and from May to June in Karasu Stream
(Akyurt 1988). In this study, the water temperature in
reproduction period was measured as 14.9 °C in April
18.1 °C in May and 20.8 °C in June, respectively.
Akyurt (1988) found that the water temperature in the
prior of reproduction season in Karasu Stream was
16-18 °C. In other rstudies, the water temperature at
the time of reproduction was noted as 15-18 °C
(Slastenenko 1956) and 18-22 °C (Copp et al. 2009).
The results of this study are quite compatible with
other studies in terms of both reproduction time and
water temperature. Also, the spawning season is
dependent on the ecological conditions of the habitats
and is closely related to the water temperature
(Akyurt 1988). For this reason, reproduction time
may vary depending on water temperature, latitude
and climatic characteristics of habitats.

In this study, total fecundity ranged from 9018-
75938 egg/individual and mean total fecundity was
determined as 46343 egg/individual. Akyurt (1988)
found that S. glanis had 12.700 eggs per kilogram in
the Karasu Stream. The mean total fecundity of S.
glanis was calculated as 87108 egg/individual (Alp et
al. 2004). Copp et al. (2009) reported that the mean
total fecundity was found to vary between 14.600-
354.000 eggs/individual in S. glanis populations. The
total fecundity value obtained in this study was lower
than other studies. As a matter of fact, Jones (2009)
reported that fecundity decreased because of the
slowing of fish growth. The fact that the growth of S.
glanis inhabiting in Siddikli Reservoir is very slow
(Yazic1 2018) confirms the results of this research.
Although there are fishing at least twice each month
during the reproductive period in this study, gonads
were taken only from 8 fish. The lack of the number
of fishes that reached reproduction maturation led to
this situation. In this respect, although the value of
total fecundity in this study suits the reference values
reported by Copp et al. (2009), it is considered that
an actual comparison cannot be made. However,
relative fecundity for each kilogram of female fish
was 13000 eggs in this study. The number of eggs per
kilogram 12700 eggs in the Karasu Stream (Akyurt
1988). Alp et al. (1988) found that S. glanis had 8434
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eggs per kilogram in the Menzelet Reservoir.
Relative fecundity values of this study were higher
than other studies. The weight and lengths of fish in
the sample led to this situation.

In this study, it was determined that the egg
diameter of S. glanis ranged from 1.091 mm to 2.465
mm and mean egg diameter was 1.758 mm. Akyurt
(1988) reported that mean egg diameter of this
species was 2.500 mm in Karasu Stream. The
diameters of the egg of S. glanis inhabiting Menzelet
Reservoir vary between 1.000 mm and 3.630 mm,
and the mean egg diameter is 2.130 mm (Alp et al.
2004). According to the results of this study, egg
diameters of the S. glanis were lower than the other
studies. The lack of the number of fishes that reached
reproduction maturation may have caused this
situation.

The strong relationships which are exponential.
between fecundity and length and fecundity and
weight were determined in this study. Also, fecundity
increased with the weight and length increases. Alp
etal. (2004) reported that there are strong correlations
between fecundity and length and fecundity and
weightin S. glanis inhabiting Menzelet Reservoir and
noted that the number of eggs was closely related to
the increase in length and weight (r>>0.899).

In conclusion, S. glanis inhabiting Siddikli
Reservoir performed reproduction activities between
April and June. The changing climate conditions due
to global warming can be affect the reproduction
season of fish. Therefore, constant updating of the
reproduction times of the fish species in each habitat
and the regulation of fishing bans according to the
habitats will be beneficial for the future of fish
populations.
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ABSTRACT
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Zooplankton species diversity of four temporary lakes around Tahtakdprii Dam

SHORT COMMUNICATION

Lake (Gaziantep) has been determined within the provincial borders of Gaziantep.

During the study, a total of 29 species (18 belonging to Rotifera, 8 to Cladocera
and 3 to Copepoda) were identified in the study area. It was determined that the
zooplankton fauna of the lakes consist of the same species and the amounts of all

species were abundant.
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Gaziantep’te Bazi Gegici Volkanik Gollerin Zooplankton Faunasi

Oz: Gaziantep il smirlar igerisindeki Tahtakoprii Baraj Golii (Gaziantep) civarinda bulunan dért gegici goliin zooplankton tiir
cesitliligi belirlenmistir. Calisma alaninda toplam 29 zooplankton tiirii (18’i Rotifera, 8’i Kladosera ve 3’{i Kopepoda’ya ait) tespit
edilmigtir. Calismada, g6llerin zooplankton igeriginin ayni tiirlerden olustugu ve tiim tiirlerin miktarlarinin bol oldugu belirlenmistir.
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Introduction

Temporary wetlands are ecosystems that contain
water during periods that can vary from a few
months to several years (Schwartz and Jenkins 2000),
thus constituting reservoirs of species adapted to
these harsh environmental conditions.
They usually develop in shallow depressions,
and their size can vary from a few square meters to
hundreds of hectares (Williams 1987; Schwartz and
Jenkins 2000). Several authors have studied
some aspects of the alternation of wet and
dry phases and their influence on the biota of
temporary or episodic environments in various
ecosystems in the world (Williams et al. 1998; Bayly
2001; Roshier et al. 2001).

It is well known that there is an
inverse  relationship  between  richness and
abundance of zooplankton and the concentration of
total dissolved solids (Hammer 1986; Green 1993;

Williams et al. 1998; Hall and Burns 2001; Ivanova
and Kazantseva 2006), due to the increasing
environmental stress produced by the increase in
salinity (Herbst 2001), but in saline lakes,
biomass tends to be higher due to the occurrence of
large-sized zooplankton species that can thrive
since the environmental stress causes lack of fishes
(Evans et al. 1996).

Zooplankton is very important in aquatic
ecosystem because freshwater is a vital component of
food webs. The smallest zooplankton are eaten by the
larger zooplankton which, in turn, are eaten
by small fish, aquatic insects and so on. In addition
to these, herbivorous zooplankton graze on
phytoplankton or algae, and help maintain the natural
balance of algae. This study was conducted to
increase the knowledge on the zooplankton fauna of
temporary lakes in Turkey since there were not
enough studies.
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Material and Methods

The specimens were collected from 4 temporary
lakes (36° 50’ 37" N, 36° 39’ 03" E) (Figure 1) by
using a plankton net with 60 um mesh size. The net
was hauled vertically from the bottom to the surface
in the lakes in March 2007, April 2007, August 2007,
January 2008 and March 2016, and then samples
were replaced into glass jar. Sampling was not made
due to lack of water in lakes in September 2007,
October 2007 and August 2016. The samples were
fixed with 4% buffered formaldehyde. The
zooplankton species examination was done using an
Olympus CH40 microscope. To identify the species
the works of Ruttner-Kolisko (1974), Koste (1978),
Segers (1995), Scourfield and Harding (1966),
Smirnov (1974), Negrea (1983), Korinek (1987),
Pennak (1989), Borutsky (1964), Dussart (1969),
Damian-Georgescu (1970), and Kiefer (1978) were
reviewed. All the lakes are within approximately 400
meters and they are 377 m above the sea level. They
have a maximum depth of 6 m (B), 5 m (A), 3m (C),
2m (D), and a surface area of 5000 m?, 6250 m?, 1250
m?2 and 2500 m? respectively. The lakes are located
near an old volcano called Koruhdyiik (Ersoy 2013),
and the volcanic rocks still preserve the form. The
lakes are formed in the pits formed by the volcanic
rocks.

e

%44
,"'

; Ga-ziante Road

Figure 1. Locations of Lakes and Sampling stations

Result

Out of total 29 taxa, 18 belong to Rotifera, , 8
to Cladocera and 3 to Copepoda. A total of 5
sampling were conducted in the study. Lecane
closterocerca (Schmarda, 1859), Pompholyx sulcata
Hudson,1885, Testudinella patina (Hermann, 1783),
Bosmina longirostris (Miiller, 1785) and Chydorus
sphaericus (Miiller, 1776) were found in 4 sampling
time but Asplanchna sieboldii (Leydig, 1854),
Brachionus budapestinensis Daday, 1885, Keratella
tropica (Apstein, 1907), Keratella quadrata (Miiller,
1786), Lecane ohioensis (Herrick, 1885), Lepadella
patella (Miiller, 1773), Trichocerca stylata (Gosse,
1851), Ceriodaphnia reticulata (Jurine, 1820),
Ceriodaphnia pulchella Sars, 1862, Moina micrura

Kurz, 1874 were found in only one sampling time.
Detected five families from Rotifera, Brachionidae
was the most species rich family with 8 species
followed by Lecanidae with 6  species.
Trichocercidae and Asplanchnidae had the least
species, followed by Testudinellidae with 2 species.
Four family were detected from Cladocera,
Daphnidae was the most species rich family with 4
species followed by Chydoridae with 2 species, and
Bosminidae and Moinidae families each one had 1
species. In the Copepoda with two families,
Cyclopoidae had 2 species and Diaptomidae had 1
species. All species in the study were abundant but
Brachionus calyciflorus Pallas, 1766, Keratella
cochlearis (Gosse, 1851), K. quadrata, K. tecta
(Gosse, 1851), K. tropica, T. patina, C. reticulata, C.
pulchella, Daphnia magna Straus, 1820, C.
sphaericus, M. micrura, Cyclops vicinus Uljanin,
1875 and Arctodiaptomus similis (Baird, 1859) were
over-abundant at all sampling times in the lakes. The
lesser found species were Anuraeopsis fissa Gosse,
1851, L. closterocerca, L. ohioensis, L. ungulata
(Gosse, 1887) and Simocephalus vetulus (Miiller,
1776).

Discussion

Almost all species detected in the study were
cosmopolites with wide distribution. Brachionus
angularis Gosse, 1851, B. budapestinensis Daday,
1885, B. calyciflorus Pallas, 1766, Keratella
cochlearis, K. quadrata, K. tecta, K. tropica, Lecane
bulla (Gosse, 1886), L. patella, T. patina
(Hermann,1783), B. longirostris, S. vetulus, C.
rectangula (Sars, 1862), C. sphaericus, C. vicinus,
are reported to be found in many aquatic environment
and cosmopolite species and have wide distribution
area (Eldredge and Evenhuis 2003; Hutchinson 1967;
Ruttner-Kolisko 1974; Braioni and Gelmini 1983;
Ramdani et al. 2001). C. abyssorum Sars, 1863 and
Cyclops vicinus appear in lakes, rivers, marshes,
littoral zone in all types aquatic environment such as
small waters and prefer warm waters (Dussart 1969).
According to Koste (1978), some of Brachionus
species (B. angularis, B. budapestinensis, B.
calyciflorus) prefer warmer zone and are frequent in
trophic and subtrophic waters.

It is thought that due to lack of fish and other
planktivorous organisms in the lakes, the abundance
of zooplankton were high.

Although Tahtakoprii Dam Lake is about 3.4 km
away from the sampling area, it has been determined
that species content is quite different. Ulgii and
Bozkurt (2015) reported 44 zooplankton species in
the Tahtakoprii Dam Lake, but only 16 taxa of these
species were found in the study area. On the other
hand, thirteen of the species (Anuraeopsis fissa,
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Lecane bulla, L. ohioensis, L. ungulata, L. patella, T.
patina, T. stylata, A. sieboldii, C. reticulata, D.
magna, S. vetulus, C. abyssorum, A. similis)
in the study area have not been reported
in  Tahtakdpri Dam  Lake. Some taxa
[Rotaria neptunia (Ehrenberg, 1832), B. leydigi
Cohn, 1862, B. quadridentatus Hermann, 1783,
B. urceolaris (Miiller, 1773), Notholca squamula
(Miiller, 1786, Euchlanis dilatata
Ehrenberg,1832, Cephalodella gibba
(Ehrenberg,1838), Trichocerca sp., Synchaeta sp.,
Polyarthra dolichoptera lIdelson, 1925, P. vulgaris
Carlin,1943, Asplanchna girodi (de Guerne,1888),
Hexarthra mira (Hudson,1871), Filinia longiseta

(Ehrenberg,1834), F. opoliensis (Zacharias,1898),
Collotheca pelagica (Rousselet, 1893),
Diaphanosoma birgei Korinek,1981, Daphnia sp.,
Macrothrix laticornis (Fischer, 1851), Pleuroxus
aduncus (Jurine, 1820), Leydigia leydigi (Schoedler,

1863), Eucyclops speratus (Lilljeborg, 1901),
Diacyclops bicuspidatus (Claus, 1857),
Cryptocyclops bicolor (G.O.Sars, 1863),

Mesocyclops leuckarti (Claus, 1857), Thermocyclops
crassus (Fischer, 1853), Lernaea cyprinacea
Linnaeus, 1758, Bryocamptus minutus (Claus, 1863)]
were found in Tahtakdprii Dam Lake (Ulgii and
Bozkurt 2015) but they were not found in the
sampling area.

Table 1. The identified zooplankton species of the studied lakes.

2007 2008 2016
Family Species Marc. Apr. Aug. Janu. Marc.
Anuraeopsis fissa - + + - -
Brachionus angularis - + + + -
B. budapestinensis - - + - -
B. calyciflorus - + + + -
Brachionidae Keratella cochlearis + + - - -
K. quadrata - - - - +
K. tecta + + + - -
é K. tropica - - + - -
E Lecane bulla + - + - +
= L. closterocerca + + + - +
8 Lecanidae L. luna - + + - +
L. ohioensis - - + - -
L. ungulata - + + -
Lepadella patella - - + - -
Testudinellidae Pompholyx sulcata + + + + -
Testudinella patina + + + - +
Trichocercidae Trichocerca stylata - - + - -
Asplanchnidae Asplanchna sieboldii + - - -
Ceriodaphnia reticulata + - - - -
C. pulchella - - - + -
< . .
% Daphnidae Daphnia magna + - - - +
@) Simocephalus vetulus + + - - -
8 Coronatella rectangula + + - - -
5 Chydoridae Chydorus sphaericus + + + - +
O "Bosminidae Bosmina longirostris + + + +
Moinidae Moina micrura + - - - -
<D( Cyclopoidae Cyclops abyssorum - + - - +
8 C. vicinus - - - +
%J Diaptomidae Arctodiaptomus similis + + - -
O

It is thought that the difference between
the zooplankton  structure of  Tahtakdprii
Dam Lake and volcanic lakes may be
due to differences in sampling time or water quality
effect of volcanic rocks.

Distribution of the species was quite
closely related to the ecological characteristics
of the species and all species in the study
could be found in tropical and subtropical climate
zones, such as found in the study.
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Orta Dogu ve Tiirkiye’de icsu Uriinleri Avciigi ve Yetistiriciliginin Bugiinkii
Durumu ve Gelecege Dair Tahminler

Deniz GUNAY " "“ Dilek EMIROGLU Tolga TOLON

Ege University, Faculty of Fisheries, Department of Aquaculture, Bornova, 35100, Izmir, Turkey

6z MAKALE BiLGIiSi

Bu calismada Tiirkiye’ nin de i¢inde oldugu 16 Orta Dogu {ilkesinin bugiinkii ve
gelecekteki i¢ su triinleri aveilik ve yetistiricilik {retimi, istatistik verileri

DERLEME

yardimyla degerlendirilmistir. Trend analizi sonucunda 2015 yilinda yaklasik Gelis :08.12.2017
390 000 ton olan Orta Dogu i¢ su avcilik firetiminin 2020 yilinda 380 000 tona Diizeltme  :03.07.2018
gerileyebilecegi, 2015 yilinda 1 660 000 ton olan yetistiricilik {iretiminin 2020 Kabul . 04.07.2018
yilinda yaklagik 2 060 000 ton olabilecegi tahmin edilmistir. Tiirkiye’de ise I

toplam su tiriinleri iiretiminin 2016 y1l1 itibariyle %5,8 ‘ini olusturan ig su iiriinleri Yayim :17.08.2018

avciligmin 2020 yilinda daha da azalacagi (30 000 ton), %17,2’sini olusturan i¢
su {lrlinleri yetistiriciliginin ise artmaya devam edecegi (133 000 ton)
ongoriilmiistiir. I¢ su driinleri balikgiligmin siirdiiriilebilir olmas1 ve sektdriin
gelisimi protein talebinin kargilanmasi ve sosyo-ekonomik gelisim agisindan
onemlidir.
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Current State of Inland Capture Fisheries and Aquaculture in Middle East Countries and Expectations for the
Future

Abstract: In this study, current and future production of inland capture fisheries and aquaculture productions of 16 Middle Eastern
countries, including Turkey, were evaluated by statistical fisheries data. According to the results of trend analysis, it is predicted
that inland capture fisheries production, which is about 390 000 tons in 2015, will decrease to approximately 380 000 tons in 2020
and inland aquaculture production, which is about 1 660 000 tons in 2015, will increase to approximately 2 060 000 tons in 2020
in the Middle East Countries. In Turkey, it is estimated that inland capture fisheries production, which constitutes 5.8 % of the total
fishery production by 2016, will further decrease (30 000 tons) in 2020; inland aquaculture production, which constitutes 17.2 % of
the total fishery production by 2016, will further increase (133 000 ton) in 2020. Sustainability and development of inland fisheries
is important in order to meet protein demand and increase socio-economic development.

Keywords: Fisheries, Aquaculture, Middle East Country, Turkey, Inland Waters
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arasindadir (Kartal 2009). Buna karsin, &zellikle
Kizil Deniz’in zengin bir yasam faunasina sahip

Giris

Diinya genelinde i¢ sularda avcilik ve

yetistiricilik yoluyla elde edilen su {irlinleri tiretimi,
toplam su iiriinleri tiretiminin %30,2’sini olusturmasi
nedeniyle 6nemli bir yere sahiptir (FAO 2015).
Diinya i¢ su firetiminin yaklasik %1,5’1 Avrupa
iilkeleri tarafindan saglanirken, Orta Dogu iilkeleri
%3,40’1m tretmektedirler (FAO 2015). Orta Dogu
iilkelerinin bulundugu bolge stratejik konumu ve
sahip oldugu dogal kaynaklari nedeniyle diinya
ekonomik ve siyasi tarihinde 6nemli bir yere sahiptir
(Cetin 2014). Ancak, Orta Dogu iilkeleri su
rezervlerinin tiikenmek iizere oldugu bolgeler

olmasi, bircok Orta Dogu iilkesinin balik¢iligi
geligtirmek i¢in ¢aba sarf etmelerine neden olmustur
(Beaumont vd. 2016).

Orta Dogu iilkelerinin 2015 yili toplam i¢ su
iretimi yaklagitk 2 050 000 ton olup, bolgedeki
toplam su iriinleri {iretiminin yaklasik %53’ iinii
olusturmaktadir (Tablo 1). Genel olarak, bolgedeki
su triinleri {iretimi, yiiksek olan su {irilinleri talebini
karsilayamamaktadir (GLOBEFISH 2011). Sirasiyla
Israil (23,2 kg/y1l), Birlesik Arap Emirlikleri (BAE)
(22,8 kg/yil), Umman (22,4 kg/yil), Katar (22,3
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kg/y1l) ve Misir (22,1 kg/yil) en fazla kisi bast su
iiriinleri tiiketimini gergeklestiren {ilkelerdir (FAO
2013).

I¢ su iiriinleri iiretiminde lider olan Orta Dogu
iilkeleri; Misir, Iran ve Tiirkiye’dir. Bu iilkeler
sayesinde Orta Dogu iilkelerindeki i¢ su iriinleri
iretimi yliksek seviyelerde seyretmektedir. Misir’da
yer alan Nil Nehri, Quarun ve Naser Gélleri, i¢ su
balik f{iretiminin ana kaynaklarini olusturmaktadir
(Feidi 1998). Misir diinya i¢ su iiriinleri {iretiminde
7’nci, Iran 16’nc1 ve Tiirkiye 26’nci sirada yer
almaktadir. Orta Dogu 2015 i¢ su avcilik iiretimi 389
750 ton olup, en fazla avlanan tiir Nil tilapyasidir

(Oreochromis niloticus) (Tablo 2). Suudi Arabistan,
Kuveyt, BAE, Filistin, Umman, Bahreyn, Yemen ve
Katar’da i¢ su iirlinleri avciligi gerceklesmemektedir.

Orta Dogu i¢ su iirlinleri tiretiminin %81’ini i¢ su
iiriinleri yetistiriciligi olusturmaktadir (Sekil 1). I¢
sularda en fazla yetistiriciligi gergeklestirilen tiir ise
Nil tilapyasidir (Tablo 3). 2015 yili yetistiricilik
iiretiminin yiikksek olmasmmin en bilyilk nedeni
Misir’da Nil tilapyasi (875 513 ton), Kefal tiirleri
(157 179 ton) ve Sazan tiirlerinin (64 606); iran’da
Sazan ve Gokkusagi alabaliginin (sirasiyla; 184 064
ton, 140 632 ton); Tiirkiye’de Gokkusag alabaliginin
(100 441) yetistiriciliginin fazla olmasidir.

Tablo 1. i¢ Su Uriinleri Uretiminin Toplam Su Uriinleri Uretimindeki Payr (FAO 2015).

Toplam Su Uriinleri I¢ Su Uriinleri Uretimi I¢c Su Uriinleri
Uretimi (ton) (ton) Uretiminin Pay1 (%)
Diinya 199 702 397 60 320 380 30.2
Orta Dogu Ulkeleri 3889 251 2 045 568 52.6
Avrupa Ulkeleri 17 343 460 910 539 5.3

Tablo 2. En Fazla Avciligi (30 000 ton ve {izeri)
Gergeklestirilen I¢ Su Uriinleri ve Avlandiklar1 Ulkeler
(FAO 2015).

Tablo 3. En Fazla Yetistiriciligi (100 000 ton ve iizeri)
Gergeklestirilen I¢ Su Uriinleri ve Yetistirildikleri Baslica
Ulkeler (FAO 2015)

Tiirler Miktar Ulkeler Tiirler Miktar Ulkeler
(ton) (ton)

Nil Tilapyast 114093 Misir Nil Tilapyast 881104  Mistr, Sudi
(Oreochromis niloticus ) (Oreochromis niloticus ) Avrabistan,

- - Kuveyt, BAE
Adi Sazan 38151 Iran, Irak Israil, Gokkusass Alabaliz 42613 1 —
Cyprinus carpio Tiirkiye oxugagt Aabaligl o, U
(Cyp pic) ' (Oncorhynchus mykiss) Liibnan, Israil
Kefal Tiirleri (Mugilidae) 32113 Mistr, Iran, — —

Tiirkiye, Israil Kefal Tiirleri (Mugilidae) 157579  Mistr, Irak
Camur Balig 30459 Misir Adi Sazan 104688 1ran, Mistr, Irak,

. . Cvprinus carpio I"srail, Suriye,
(Clarias anguillaris) (Cyp pio) Urdiin, Tiirkiye
Giimiis Sazani 102388  iran, Irak, israil

avcilik
19%

Sekil 1. Orta Dogu Ulkelerinin I¢ Su Uriinleri Uretiminde
Yetistiricilik ve Avciligin Paylari.

(Hypophthalmichthys molitrix)

Materyal ve Metot

Calismanin ana materyalini TUIK (Tiirkiye
Istatistik Kurumu) ve FAO (Food and Agriculture
Organization of the United Nations)’nun g¢esitli
yillardaki ~ su  drlinleri  istatistik  verileri
olusturmaktadir. Elde edilen wveriler Excel
programinda degerlendirilmistir. Caligmanin ikinci
verileri ise, daha once yayimlanmis yayimlardan ve
raporlardan elde edilmistir. Orta Dogu iilkeleri
kapsaminda Bahreyn, BAE, Filistin, Irak, iran, Israil,
Katar, Kuveyt, Liibnan, Misir, Umman, Suudi
Arabistan, Suriye, Tiirkiye, Urdiin, Yemen olmak
lizere 16 tlkenin i¢ su iiriinleri {iretimi incelenmistir.
Calisma sonucunda, Orta Dogu flkeleri i¢ su
iiretiminin diinya i¢ su driinleri Uretimine katkisi,
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iilkelerin i¢ su avcilik ve yetistiricilik oranlari, i¢ su
irlinleri iretimine ait gelecege dair tahminler
yapilmigtir. Gelecege dair tahminlerde 1996-2015
yil1 verileri kullanilarak en kiigiik kareler yontemiyle
trend analizi gergeklestirilmistir. Trend analizi igin
en kiiclik kareler yontemi ile lineer trend dogrusu,
trend denklemi ve determinasyon Kkatsayisi elde
edilmistir. Denklem yardimiyla, tahmin modeli
olusturularak, gelecege dair tahminler
hesaplanmustir. Calismada, determinasyon
katsayisinin uyumluluk derecesine dikkat edilmistir.

Parametrik olmayan verilerin istatistiksel olarak
degerlendirmesinde Ki-Kare (X?) Bagimsizlik Testi
kullanilmigtir. P<0,05 Onem diizeyinde
gerceklestirilen  hesaplamalarda, IBM  SPSS
(Statistics for Windows Version 25.0. Armonk, NY:
IBM Corp.) paket programi kullanilmistir.

Bulgular

Orta Dogu Ulkelerinde Toplam I¢ Su Uriinleri
Uretiminin Bugiinkii Durumu ve Gelecege Dair
Tahmini Degerleri

Orta Dogu iilkelerinde i¢ su iiriinleri aveciligt
yillara gore genel olarak bir diislis gdstermektedir.
2015 yilinda yaklasik 390 000 ton olan iretimin 2020
yilinda 380 000 tona gerileyebilecegi tahmin
edilmistir (R?>= 0,366). I¢ su iiriinleri avcilik
iiretiminin lider iilkeleri Musir, Iran, Tiirkiye ve
Irak’tir. Misir’da 2015 yili toplam aveilik miktar: 241
179 ton olup, bu miktarin 114 093 tonunu Nil
tilapyasi, 30 456 tonunu Camur baligi, 29 368 tonunu
Kefal tiirleri olugturmaktadir. Misir, diinya iilkeleri
arasinda Nil tilapyasi tiirinliin en fazla avciligim
gerceklestiren iilkedir. iran’da ise toplam avcilik
miktar1 88 047 ton olup, 55 430 ton Sazan tiirleri
avlanmistir. Irak’ta ise 2015 yilinda bir 6nceki yila
oranla %53,32 oraninda azalma goriilerek toplam 22
848 ton i¢ su triinleri avciligr gergeklestirilmistir. Bu
miktarin 15 530 tonu Sazan tiirleri avciligma aittir.
Suriye genel olarak i¢ su iriinleri aveiliginda bir
diisiis egilimi gostermektedir. Ulkede, 2015 yilindaki
avcilik miktar1 son bes yilda yaklasik %26 oraninda
diigiis gostererek 2400 ton cesitli i¢ su baliklar
avlanmustir. Urdiin ve Liibnan’da ise i¢ su avcilik
miktarlar1 yok denecek kadar azdir (sirasiyla; 596 ton
ve 20 ton). Diger Orta Dogu iilkelerinde ise i¢ su
iiriinleri aveiligr gerceklesmemektedir (FAO 2015)
(Sekil 2).

I¢ su iiriinleri yetistiriciligi ise yillara gore artan
bir egilim gostermekte olup 2015 yilinda 1 660 000
ton olan iiretimin 2020 yilinda yaklasik 2 060 000 ton
olabilecegi hesaplanmustir (R?>= 0,980). En biiyiik
yetistiricilik pay1 diinya i¢ su liretiminde lider iilkeler
arasinda olan Misir’a aittir. Misir 1 174 831 ton i¢ su
irlinleri yetistiriciligi gergeklestirmektedir. 875 513
ton Nil tilapyasi yetistiriciligi gerceklestirmekte olup,

diinya tilkeleri arasinda Cin ve Endonezya’dan sonra
tiirilin yetistiriciligini gerceklestiren {igiincii lider tilke
konumundadir. Orta Dogu iilkeleri arasinda i¢ su
tiriinleri yetistiriciliginde ikinci lider iilke Iran’dur.
[ran genel olarak dalgali ancak artan bir yetistiricilik
dretimi gerceklestirmektedir. 2015 yili i¢ su
yetistiricilik miktar1 325 858 tondur. Bu miktarin 184
064 tonunu sazan baliklari, 140 632 tonunu
Gokkusagi alabaligi, 1071 tonunu Mersin baliklari
yetistiriciligi olusturmaktadir. iran diinya iilkeleri
arasinda Gokkusagi alabalig1 yetistiriciligini en fazla
gerceklestiren {ilkedir. Iran’dan sonra bu konuda
lider olan iilke Tiirkiye’dir. Irak ve Israil'de nispeten
yiiksek ic su tiriinleri yetistiriciligi
gerceklestirilmektedir. Irak’ta dalgali ancak genel
olarak artan bir i¢ su yetistiricilik egilimi
goriilmektedir. 2015 yili yetistiricilik tiretimi 24 803
ton olup iilkede sadece sazan tiirlerinin yetistiriciligi
yapilmaktadir. Israil’de i¢c su yetistiricilik miktar
genel olarak benzer degerlerde seyretmektedir. 2015
yilinda 18 595 ton i¢ su yetistiricilik iiretim miktarina
sahiptir. Bu miktarin yaklagik 5000 tonunu sazan
baliklar yetistiriciligi, 8000 tonunu ise tilapya
baliklar1  yetistiriciligi  olusturmaktadir.  Suudi
Arabistan’da diigitk miktarlarda olmasima ragmen
yillara gbre artan i¢ su yetistiricilik tiretimi sz
konusudur. Son 5 yilda %16,6 oraninda artis
goriilmekle birlikte 2015 yili i¢ su yetistiriciligi
iiretim miktar1 5280 tondur. Bu miktarin %97,5 ini
Nil tilapyasi yetistiriciligi olusturmaktadir. Suriye’de
i¢ su yetistiricilik miktar1 2010’1u yillarda hizli bir
diisiis egilimi gostermektedir. 2011 yilinda 7500 ton
olan i¢ su yetistiricilik tiretimi 2015 yilinda 2500 ton
olarak gerceklesmistir. Bu miktarin 1100 tonunu
sazan baliklari, 900 tonunu tilapya baliklar
yetistiriciligi olusturmaktadir. Liibnan’da 2015 yili i¢
su iiriinleri yetistiricilik miktar1 1115 ton, Urdiin’de
885 tondur. Bu iilkelerde sazan ve tilapya baliklar
yetistirilmektedir. Kuveyt, BAE, Filistin, Umman ve
Katar ilkelerinde i¢ su avcilik faaliyeti
bulunmamasina ragmen ¢ok az miktarlarda da olsa i¢
su yetistiricilik faaliyetleri goriilmektedir (Sekil 2).
Bahreyn ve Yemen’de ise i¢ su liretimine yonelik bir
aveilik ve yetistiricilik faaliyeti bulunmamaktadir.
Yetistiricilige bagli olarak toplam i¢ su {irlinleri
iiretimi yildan yila artig géstermekle birlikte 2020 y1lt
icin yaklasik 2 435 000 ton olarak hesaplanmistir
(Sekil 3).

I¢c su iiriinleri iiretiminde lider olan iilkelere
bakildiginda i¢ su firiinleri {iretim miktarlarinin
toplam su iiriinleri (Deniz + I¢ su ) iiretimindeki
paylarinin yiiksek oldugu gorilmiistiir. Toplam su
driinleri acisindan lider konumda olan Misir
iilkesinin iretiminin yaklagik %93’{inii i¢ sularda
gerceklestirmektedir. Irak, Israil, Suriye ve Urdiin
iilkelerinde i¢ su driinleri {retimi nispeten
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diisik olmasina ragmen toplam iiretimdeki paylar1 oldukga yiiksektir (Tablo 4).
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Sekil 3. Orta Dogu Ulkelerinin Yillara gére I¢c Su Uriinleri Aveilik, Yetistiricilik ve Toplam Uretim Miktarlar1 ve 2016-

2020 yili Tahmini Degerleri.
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Tablo 4. 2015 yili Orta Dogu Ulkelerindeki i¢ su Uriinleri
Uretimi ve Toplam Su Uriinleri Uretimindeki Paylar1

I¢ SuUriinleri ~ Toplam

.. Uretimi Uretimdeki Pay1

Ulkeler (ton) (%)
Misir 1416010 93,22
fran 413905 42,06
Tiirkiye 135631 25,43
Irak 47651 91,46
Israil 19079 89,95
Suudi Arabistan 5280 7,16
Suriye 4900 74,24
Urdiin 1481 84,24
Liibnan 1135 23,83
Kuveyt 260 5,72
BAE 150 0,20
Filistin 56 1,60
Umman 20 0,01
Katar 10 0,06
Bahreyn 0 -
Yemen 0 -

Genel olarak, Irak haric tiim Orta Dogu
iilkelerinde i¢ su triinleri yetistiriciliginin pay1 i¢ su
driinleri aveiligina gore daha yiiksektir (Sekil 3).
2015 yili i¢ su Uriinleri tiretim degeri yaklasik 3,3
milyar dolar olup bu deger son 10 yilda %102 artig
gOstermistir.

Tiirkiye Toplam I¢ Su Uriinleri Uretiminin
Bugiinkii Durumu ve Gelecege Dair Tahmini
Degerleri

Tirkiye’de 2016 yili toplam su triinleri {iretimi
588 714,6 tondur (TUIK 2016). Bu miktarin %23’ii
i¢ sularda gergeklesmektedir (Sekil 4).

5,8%

17,2%

M deniz Gretim

M ic¢ su aveihk i¢ su yetistiricilik

Sekil 4. 2016 yili Tiirkiye I¢ su Uriinleri Avcilik ve
Yetistiricilik Miktarlari.

Tiirkiye’ de en fazla avciligi gerceklestirilen i¢ su
trinleri tirti inci kefalidir (Alburnus tarichi)
(Sekil 5). 2016 yili itibariyle avlanma miktar1 9950
ton olan inci kefalinin 9750 tonu Van ilinden
saglanmaktadir (TUIK 2016). inci kefalinden sonra
en fazla avlanan tirler Glimiisi Havuz balig
(Carassius auratus), Adi sazan (Cyprinus carpio) ve
Giimiis baligidir (Atherina boyeri) (Sekil 5).

Salyangoz
~4%
|

Levrek (Sudak)
1% 150ton alti
Kefal W‘ 3%

Alabalik
[ 3%

2%

Sekil 5. 2016 Yili Tirkiye’de En Fazla Avciligi
Gergeklestirilen I¢ Su Uriinleri Tiirleri

Yillara gore diisiis gosteren i¢ su triinleri aveilik
tiretiminin 2007-2016 yillar1 arasinda yaklasik %22
azaldig1 hesaplanmistir. Son 20 yillik verilere dayali
olarak 2016 yilinda yaklasik 33 800 ton olan iiretimin
2020 yilinda yaklagtk 30 000 ton olacagl
ongoriilmiistir  (R>=0,856). I¢ su iiriinleri
yetigtiriciligi ise yildan yila artig gdstermektedir.
2007-2016 yillart arasinda yaklasik %72 artis
gostermistir. 2016 yilinda 101 600 ton olan i¢ su
driinleri  yetistiricilik miktarimin 2020  yilinda
yaklasik 133 000 ton olacagi Ongorilmistiir
(R?>=0,880). Gokkusag1 alabaligi (Oncorhynchus
mykiss)  Tirkiye’de en fazla yetistiriciligi
gerceklestirilen su iiriinleri tiiriidiir. I¢ su iiriinleri
tirleri arasinda ise %98,1 paya sahiptir (Sekil 6).
Gokkusagi alabaliginin 2016 y1li yetistiricilik miktar1
99 712 ton olup, Tirkiye’nin neredeyse biitiin
illerinde yetistirilmekle birlikte, en fazla Elazig (17
300 ton) ve Mugla (16 500 ton) illerinde yetistiriciligi
gerceklestirilmektedir (TUIK 2016).

Tilapya

Mersin baligi 0,057%

0,006%

Kurbaga
0,043%

Aynali sazan
0,193%

]

Sekil 6. 2016 Yili Tiirkiye’de En Fazla Yetistiriciligi
Gergeklestirilen I¢ Su Uriinleri Tiirleri.

Tartisma ve Sonug¢

Yildan yila su iiriinleri talebinin artisina paralel
olarak su tiriinleri tiretimi Orta Dogu tilkelerinde artig
gostermektedir. 2006-2015 yillar1 arasinda toplam i¢
su tdriinleri iiretiminin artis miktar1 %63,8 dir. Bu
artisgtn ~ en  bliylk nedeni i¢ su iriinleri
yetistiriciliginde goriillen artiglardir. Lider olan
Misir'da, su irdnleri yetistiriciligini  destelemek
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amaciyla Misir hiikiimeti tarafindan son 2- 3 yilda
biiyliik olgekli entegre su {iriinleri yetistiricilik
projelerine baslanmistir. Misir'm  balik talebinde
kendi kendine yetme konusundaki en biyiik
hedefinin yaninda, avciligin diislis egilimi nedeniyle
yerel kaynaklardan gelen baliklar1 arttirmak,
tilketiciye daha dusiik fiyatta balik sunmak ve
miimkiin oldugu kadar su tiriinleri ithalatin1 azaltmak
hedeflenmektedir (Feidi 2018). Bunun yaninda
iilkenin i¢ su avcilik miktarmin diismesindeki en
biiyiik nedenler asiri-illegal avcilik ve Gtrofikasyon
olarak goriilmektedir. Bu nedenle hiikiimetin ag gz
acikliklarinin diizenlenmesi, tathi su kaynaklariin
baliklandirilmasi, uygun av ara¢ ve gereglerinin
kullanimi, balik¢ilik kanunlarimin iyilestirilmesi gibi
konularin tekrar gozden gecirilmesi gerekmektedir
(Mohammed ve Mehanna 2016).

Ikinci biiyiik lider Iran iginde benzer olarak
yetistiricilik ~ faaliyetleri  yildan yila  6nem
kazanmaktadir. Kalbassi vd. (2013), son yillarda iran
hiikiimeti ve iilkede bulunan 0&zel isletmeler
ekonomik degere sahip mersin baliklariin
yetistiriciligi icin ¢aba sarfettiklerini belirtmistir.
Istatistiki verilere gore 2008 yilinda 20 ton ile
baglanilan mersin baliklar1 yetistiricilik iiretiminin
2015 yilinda 1071 tona ulastigi goriilmektedir.
Ayrica ilkede Gokkusagt alabaliginin
yetistiriciliginin énem kazanmasi nedeniyle tiirlerle
ilgili son 15 yilda degerli 1slah ¢aligmalar
yapilmaktadir (Hulata 2001; Kalbassi vd. 2009;
Dorafshan 2010). Ulkenin i¢ su iiriinleri avciliginda
yasadiklar1 sikintilar kirlilik, delta olusumu, asiri
aveiliktir. Ulkenin yasadigi 1988 yilinda Iran-Irak
savasindan sonra hiikiimet su Ttriinleri sektoriine
biiylik 6nem vermis, yaptigi yatirimlar sayesinde su
iirlinleri tiretiminin artis1 gergeklesmistir (Karimpour
vd. 2013). Hem avcilik hem yetistiricilik
faaliyetlerinin  yoneten IFO (fran Balik¢ilik
Organizasyonu) su triinleri tretiminde her tiirli
konuda sektdre destek vermektedir. Irak'ta, gegmiste
uygulanan politikalar sektoriin i¢ ve deniz baliklari
avciligina dayanmasina neden olmustur (FAO 2018).
Balik Kaynak Gelistirme Genel Kurulu’nun verdigi
destekler sayesinde son 10 yilda yetistiricilik sektori
onem kazanmistir (Sekil 2). Tolon (2017), son
yillarda Orta Dogu iilkelerinde protein talebini en
hizl1 karsilayan sektdriin, su trlinleri yetistiricilik
sektorii oldugunu bildirmistir. Bu nedenle Suudi
Arabistan, Umman, Katar gibi bir¢ok Orta Dogu
hiikiimeti ozellikle su iirtinleri yetistiriciliginin
yapilmasi i¢in destek vermektedir (Globefish 2011).
Bu iilkeler biiyiikk su sikintis1 ¢ekmekte olup, yil
boyunca akis gosteren tatli su kaynaklarina sahip
olamadiklar1 i¢in i¢ su avcilik faaliyetleri
bulunmamaktadir. Su iiriinlerine olan taleplerinin
yiiksek olmasi, yeralti suyu kaynaklar1 ve deniz

suyundan aritilan tatl sular ile yetistiricilik iretimine
ivme kazandirmustir. Ozellikle Suudi Arabistan tarim
faaliyetlerini dnemsemekte, igilebilir suyun %90°1ik
kismmi bu amacgla degerlendirmektedir (Ekinci
2013).

Orta Dogu iilkelerinin i¢ su tiriinleri aveiligl ise
yaklasik 1,5 milyon km? olarak tahmin edilen farkl
i¢ su kaynaklarindan saglanmaktadir. Yakin gecmiste
Arap ilkelerinde su kaynagina yakin oturan halk
tarafindan avcilik ile elde edilen i¢ su triinlerinin
tiikketildigi ve arta kalanlarin yerel pazarlarda satisa
sunuldugu belirtilmistir (Feidi 1998). Ancak i¢
sularda avciligin giderek distiigii gortilmektedir.
FAO (2016) tarafindan sunulan rapora gore olasi
nedenler: kirlilik, ¢evresel bozulmalar, kisitl yasam
alanlar1 ve agir1 aveiliga baglt olarak dogal stoklarin
tilkkenmesidir. Ayrica, sel baskinlar1 ve akarsuyun
baska bir kola yonlendirilmesine bagli olarak kaynak
su seviyesindeki diisiisler de yasanan ana sorunlar
olarak goriilmektedir (Feidi 1998). Bunun yaninda
¢ogu Orta Dogu iilkesinde yasanan kuraklik ve tath
su kaynaklarimin yetersizligi avcilik faaliyetlerini
kisitlamaktadir. Ayrica Suriye ve Irak’ta yasanan
siyasi gerginlik ve i¢ savas; Israil, Urdiin ve Filistin
arasinda yasanan su sorunlart i¢ su iirlinleri tiretimini
olduk¢a olumsuz etkilemektedir. Bu nedenle
stirdiiriilebilir balik¢ilik Orta Dogu genelinde 6nem
tasirken, 6zellikle i¢ su {iriinleri {iretiminde lider olan
iilkelerde tizerinde durulan 6nemli bir konu haline
gelmistir (Allahyari 2010a, 2010b; Kitto ve Tabish
2004; Alballaa 2017; Mohammed ve Mehanna
2016).

I¢ su diriinleri iiretiminde lider iilkelerden biri
olan Tiirkiye’de de siirdiiriilebilir su {iriinleri liretimi
onem tasimaktadir. I¢ su iiriinleri aveiligr yildan yila
azalis gosterirken, bu azalisin en biiyiik nedenleri
kaynak yonetimi ve korunmasindaki yetersizlikler ve
cevre kirliligi olarak goriilmektedir.

Dokuzuncu Kalkinma Plam Ozel Balik¢ilik
Ihtisas Komisyonu Raporunda (DPT 2007),
siirdiiriilebilir  aveilik  i¢cin  kaynak  yOnetimi,
kaynaklarin korunmasi, veri toplama altyapist ile
fiyatlandirma sisteminin iyilestirilmesi ve balike1

barinaklart  gibi  altyapilarin  rehabilitasyonu
konularima  agirhik  verilmigtir.  Ancak  tiim
iyilestirmelere ragmen avlanan su riinleri

miktarinda istenilen artiglar elde edilememistir. Bu
nedenle, Onuncu Kalkinma Plant Su Uriinleri Ozel
Ihtisas Komisyonu Raporunda (2014), tim bu
konular tekrar giindeme getirilmis, dogal kaynaklarin
etkin kullanilmasma yonelik stratejik hedefler
belirlenmistir. I¢ su iriinleri aveiligmin azalan
iretim yapisina karsin, i¢ su {riinleri yetistiriciligi
gelisen bir sektdor konumundadir. OECD/FAO
(2017), Tarimsal Bakis Raporu’nda diinya balik
iiretiminin 2026 yilinda yaklagik 200 milyon tona
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ulasacagint Ongdrmiis ve bu artisin ¢ogunlukla
yetistiricilik tiretiminden elde edilecegi raporlamustir.
Yetistiricilik sektorii mevcut iiretim potansiyeli ve
uygulanan politikalar1 sayesinde gelismeye ¢ok
elverisli bir sektor konumundadir. Tiirkiye’de de
yetistiricilik sektdrii hizli bir ivme ile gelismektedir.
Yetistiricilikteki artigin en 6nemli sebeplerinden biri
egitimli insan kaynaginin yaninda  bilimsel
arastirmalar ve uluslararasi gelismelerin yakindan
takip edilmesidir (Gilircay 2014). Siirdiirebilir
yetistiricilik i¢in uygun yetistiricilik politikalarinin
uygulanmasi, kaynaklarin = korunmasi, halkin
bilinglendirilmesi, tiir ¢esitliligi ve doga dostu
yetistiriciligin yaninda konusunda uzman kisilerin
sektorde yer almasi oldukga hassas bir konudur. Daha
¢ok su drinleri miihendislerinin ve teknik
elemanlarin  bu sektérde yer almasi Onem
tagimaktadir.

Tiirkiye i¢ sular bakimindan zengin ve cografik
kosullar1 ile ¢ok fazla tiiriin yetistiriciliginin
yapilabilecegi bir iilkedir. Ulkemizde 120 den fazla
dogal gol, 706 adet baraj golii, 177714 km uzunluga
sahip akarsular ve 14 milyar m® yer alti suyu
potansiyeli mevcuttur (DSI 2017). Farkli fiziko-
kimyasal Ozelliklerde i¢ su kaynaklarina sahip
ilkemizde yetistiriciligi gerceklestirilen i¢ su
irtinlerinin tiir ¢esitliligi olduk¢a azdir. Mersin
baligi, tilapya, aynali sazan tiirlerinin
yetistiriciliginin  arttirllmas1  yaninda;  yayin,
karabalik ve hibrit ¢izgili levrek gibi potansiyel
ekonomik tiirlerin  yetistiriciliginin  yapilmasi
Ozendirilmelidir. Ayn1 zamanda kurbaga ve kerevit
gibi digsatim potansiyeli olan diger su iirlinleri
yetistiriciligi de desteklenmelidir. Tiim bunlar ancak
alinacak tesvik ve desteklemeler yaninda teknolojik
ve bilimsel ¢aligmalarin yapilmasi ile miimkiindiir.
Yilmaz vd. (2017), su friinleri sektoriinde
teknolojinin benimsenmesinin ve kullanilmasinin
verimliligi arttirmak ve siirdiiriilebilir kalkinmay1
saglamak i¢in ¢ok onemli oldugunu vurgulamistir.
Onuncu Kalkinma Plam Ozel Balikcilik Ihtisas
Komisyonu Raporunda (DPT 2014), ¢evreye dost
teknolojilerin yayginlagmasinin gerekliligi, alternatif
tirlerin ve yem hammaddelerinin gelistirilmesi
iizerinde durulmustur. Ayrica Kiiltiir Balik¢ilig
Sektor Raporu (Dogaka 2014), daha uzun siirelerle
iretimi yapilabilecek, sicak sularda yetistirilmeye
elverisgli tiirler (tilapya, sazan vb.) iizerine yapilan
calismalarin desteklenmesinin ve alternatif yem
hammaddeleri iizerinde caligmalarin
yogunlastirilmasinin - gerektigini vurgulamustir. i
sularda yetistiriciligin siirdiiriilebilirligini saglamak
ve yetistiriciligin Otrofikasyona etkisini en aza
indirmek agisindan ekstrude yem kullaniminin uygun
olacagi belirlenmistir (Asir ve Pulatsii 2008). Diger
bir dnemli konu da halkm yetistiricilik {riinlerine

olan Onyargilarinin talebi olumsuz etkilemesidir.
Buna yonelik medya destegi ve bilinglendirme
calismalar1 6nem tasimaktadir.

Tim bu veriler degerlendirildiginde; i¢

sularimizdaki avciligin ve yetistiriciligin
strdiiriilebilir olmasi, toplum ve ilgili devlet
kurumlarinin =~ 6zverili  igbirligi ile  miimkiin

olabilecegi goriilmektedir. Cevre dostu {iretim,
teknolojik yeniliklerin takibi, donanimli personel,
ilgili yasal mevzuat eksikliklerin giderilmesi, halkin
bilinglendirilmesi, {iretimin desteklenmesi, medyanin
destegi, egitimin iyilestirilmesi gibi konular
cercevesinde i¢ su iiriinleri aveiligl ve yetistiriciligi
gelisen sektorler arasinda yerini korumaya ve
gelismeye devam edebilecektir.
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