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ARTICLE INFO ABSTRACT

Deep-sea sampling was conducted by a commercial trawl in the

International Waters of Mersin Bay between 14 and 17 May 2018. The sampling

depth ranged between 274 and 641 meters. A total of 13 trawling operations

were performed, and each trawling operation lasted approximately 4 hours.
Received: 13.08.2020

Accepted: 13.10.2020

During the sampling, six of the deep-sea cephalopods species were caught. All
specimens were preserved in ethyl alcohol and were deposited in the Museum

of the Systematic, Faculty of Fisheries, Mersin University (Catalog no: MEUCC-18-

Keywords

11-2- MEUCC-18-11-7). A total of two cuttlefish species belonging to the families
Deep-sea of Sepiidae were identified. The others were represented by the families of
Cephalopods

Sepiolidae, Octopodidae, Bathypolypodidae, and Ommastrephidae.
International Waters

Mersin Bay
Turkey

INTRODUCTION deep waters of the oceans (Voss, 1967) and

inhabit abundantly in the seamounts and

Although deep seas cover over 65% of the continental slopes. They are also reported to

earth’s surface and more than 95% of the live in hydrothermal vents with exireme

biosphere, there remains a region where . i .
environmental condifions where oxygen is

scientific research carried out is minimal minimal, and light is limited (Roper & Young,

(Danovaro et al.. 2010). Cephalopods live in 1975 Roeleveld et al, 1992; Voight, 2000
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Clarke, 2008; Ramirez-Llodra et al., 2010; Gilly et
al., 2013; Hoving et al., 2014). There is limited
information about cephalopod species living in
bathyal and abyssal ecosystems due to

sampling difficulty.

Since Levant Basin is an enclosed system and
has oligotrophic water, specific diversity is 30%
less (Por & Dimentman, 1987). However, the
biodiversity of the Levant basin is continuously
changing with Lessepsian migration. The
Mediterranean cephalopods are represented
by 66 species, which have been inventoried on
the Mediterranean Sea since 1893 (Sanchez,
2009), 50 of them were reported in the Catalan
Sea (Bello, 2004). The studies on cephalopods
were mostly performed in the Western
Mediterranean region. The first studies in Levant
Basin were reported by Degner (1925), Adam
(1967), Ruby & Knudsen (1972), Roper (1974),
Knudsen (1981, 1992), and Popper et al. (1990).
Studies on the cephalopods were carried out in
detail in the Aegean Sea by D’'Onghia et al.
(1991) and Salman et al. (1997). As the main
result of these studies, D'Onghia et al. (1991)
have recorded 26 species, Salman et al. (1997)
30 species (belonging to 3 orders), Lefkaditou et
al. (2003a) 34 species (belonging to 12 families).
The other study reported 11 species from the
Marmara Seq, 34 species from the Aegean Seq,
and 24 species from the Mediterranean Sea. It
was also reported that the  Eastern
Mediterranean cephalopod fauna consisted of
51 species in the same study (Salman et al.,

2002).

More specifically, Scaeurgus unicirrhus is @
species with records from different parts of the
Mediterranean Sea (Degner, 1925; Berry, 1920,
1934; Bello, 2004; Salman, 2012; Haimovici &
Perez, 1991; Mangold, 1998; Norman et al.,
2005). Sepia orbignyana was recorded from
Northwestern Mediterranean (Sanchez et al.,
1998), Balearic Island (Sanchez, 2009), Marmara
Sea (Katagan et al., 1993), and Aegean Sea
(Salman et al., 1997). This species is vital in terms
of fishing and represents a wide distribution in
the Aegean Sea at a ranged depth between O
to 500 m (Salman et al., 1997). Sepia elegans
was firstly studied by Girard (1893) in the
Mediterranean Sea (Sanchez, 2009). It was
reported that the species has a sizeable
bathymetric distribution up to 500 m depth in
the Aegean Sea (Salman et al, 1997).
Additionally, S. elegans were more abundant in
the Catalan Seain the spring and the Tyrrhenian
Sea during autumn (Sanchez et al.,, 1998).
According to Sanchez (2009), Rossia
macrosoma and Todarodes sagittatus have
been reported from Balearic Island by Lozano-
Rey (1905) as new records. These species have
also been recorded in the Aegean Sea.
Bathypolypus sponsalis was found for the first
time by Wirz (1955) in Menorca Island. The
species was recorded in the Catalan Seq,
Northwestern Mediterranean, while it has not
been reported in the Tyrrhenian Sea (Sanchez,
2009). B. sponsalis has a distribution ranged
between depths 200-500 m of depth in the
North Aegean Sea (Salman et al., 1997). Among

these species, S. orbignyana (Salman et al.,
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1997) and T. sagittatus (Lefkaditou et al., 2003b)

represents economic importance for fishing.

In this study, it has been presented the
records of six deep-sea cephalopods from
Mersin Bay. It has also been aimed ftfo
understand those species according to the

scale of the Mediterranean Sea.

MATERIAL AND METHODS

Deep-sea sampling was carried out by a
commercial trawl in the international waters of
Mersin Bay between 14 and 17 May 2018. The
sampling depth was ranged between 274 and
641 m. The coordinates of the sampling area
were: 36.24853N-34.36491E, 36.18839N-
43.38847E, 36.17065N-34.40686E and 36.07227N-
34.53326E (Figure 1). A total of 13 trawling
operations were performed, and each tfrawl
has lasted approximately 4 hours. The caught
was represented by six cephalopods species, S.
unicirrhus, S. orbignyana, S. elegans, R.
macrosoma, T. sagiftatus, and B. sponsalis. All
collected specimens 8 were preserved in ethyl
alcohol and were deposited in the Museum of
the Systematic, Faculty of Fisheries, Mersin
MEUCC-18-11-2-

University  (Catalog no:

MEUCC-18-11-7) (Figure 2).

RESULTS AND DISCUSSION

A total of six cephalopod species were
caught in the deep-sea waters of Mersin Bay
among the more Octopodidae (S. unicirrhus),
one Bathypolypodidae (B. sponsalis), two

Sepiidae (S. orbignyana and S. elegans), one

Sepiolidae (R. macrosoma), and finally one

Ommastrephidae (T. sagittatus) (Figure 2).

I5V0E I6VOE

Mersin Bay

35"00N ;‘Jﬁ 3600

T T
35°00E 3600

Figure 1. The sampling area where the
cephalopod species were caught

e e

a0 3 90 AR U 90 400

Figure 2. Species of deep-sea cephalopods

from NE Mediterranean Sea (R. macrosoma’, B.
sponsalis?, S. unicirhus®, T. sagittatus4, S.

orbignyanas?, S. elegans?)

CONCLUSION

Cephalopods constitute an essential link in
the food chain, especially in deep habitats.
Thus, monitoring of distribution and diversity of
these organisms in the marine ecosystem is
essential in preserving the ecological balance
and providing insight into the status of the
species, in particular for those with economic

importance.
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Nowadays, it is known that many vegetables and fruits can be obtained

longer-lasting products with drying methods. Therefore, dried fruits are offered

for consumption in Turkey. In the present study, it was investigated fat and

protein contents on dried apple and pear chips. According to the results, the
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amount of fat and apple chips was determined as 0.3% and 0.2%, respectively.

On the other hand, the protein amount of apple and pear chips was found to

Keywords be 3.84% and 3.58%, respectively. Consequently, it can be said that dried fruits
Apple chips can be consumed as a dietary food in terms of a low amount of fat and
Ilzeqr chips consumable protein.

rotein
Fat

Kurutuimus ElIma ve Armut Cipslerinde Protein ve Yag Miktarlarinin
Belirlenmesi

OZET

GUnUmUzde bircok sebze ve meyvede uygulanan kurutma ydntemi ile daha uzun &murlG Urinler elde edilebilmektedir.
Bu amacla Ulkemizde de &zellikle bircok farkl bélgemizde Uretilen meyveler kurutularak tUketime sunulmaktadir. Bu calismada
ticari olarak kurutulmus elma ve armut cipslerinde ham yag ve proftein icerikleri arastinimistir. Elde edilen sonuclara gére ham
yag miktarlar elma cipsinde %0,3 ve armut cipsinde %0,2 olarak belilenmistir. Ham protein miktari ise elma cipsinde %3,84 ve
armut cipsinde %3,58 olarak saptanmistir. Sonuc olarak, kurutulmus meyvelerin yag miktarlan disuk ve protein acisindan
tUketilebilir seviyede olduklar, bu nedenle diyet besini olarak tUketilebilir olduklar sdylenebilir.

Anahtar Kelimeler: Elma cipsi, Armut cipsi, Protein, Yag.
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GIRi$

Ulkemiz yaklasik olarak yillik elli milyon ton yas
meyve ve sebze Uretimine sahiptir. Meyve ve
sebzelerin  kurutulmasi, bu gida UrUnlerinde
bulunan nemin uzaklastinimasidir. Gidalarda
nemin  uzaklastinimasi  mikroorganizmalarin
gelisim ve Uremelerinin engellenmesi anlamina
gelmektedir. Bu nedenle gidalarda kurutma,
UrUnlerin korunmasi ve daha uzun dmurlU olmasi
acisindan en kolay yéntemlerden biridir (Seckin
& Taseri, 2016). Meyve ve sebzelerin tUketiciye
ulastinimasinda Urinlerin muhafaza ediimesi ve
uzun Omurld  olmasi  acisindan  kurutma
kullanilmasinin  bircok avantaji bulunmaktadir
(Seckin & Taseri, 2016); Felhi vd. (2016) yaptikiarn
arastrmada, Ecballium elaterium (esek hiyar)
bitkisinin kurutulmus ekstraktinda antioksidan ve
fitokimyasallar incelemistir. Calismada 106,4 mg
fenolik ve 6,5 mg flavanoid icerik bulunmustur.
FT-IR analizi ile polifenoller ve biyolojik akfif
molekUller oldugu tespit edilmistir. Jakubczyk &
Ksionek (2006) tarafindan yUrGttlen ¢calismada,
orta-nemli kuru elmalara ait mekanik ézellikler
arastinimistir. Calismada elma  dilimleri sukroz
coOzeltisi, kiraz ve elma surubu kullanilarak
dehidrasyonun olusturulmasi saglanmistir. Elde
edilen sonuclarda sukroz varliginda, kuru
elmanin  icyapisinda  sertlige yol achgi
gOrllmustUr. Gidalarnn nem icerigini olusturan su
aktivitesi degeri ile mikroorganizma faaliyetleri
birebir iliskilidir. Gidalarda, nem  miktar
acisindan aw 0,90-1,00 arasi yuksek, aw 0,60-
0,90 arasi orta ve aw <0,60 dustk nemli olarak
gruplandinimaktadir (Aguilera & Arias, 1992;
Seckin & Taseri, 2016). Khairuddin vd. (2017)

Malezya'da bazi  kurutulmus meyvelerde
besinsel icerikleri incelemislerdir. Kuru incirin
%3,93 protein  miktarna sahip  oldugunu
belirlemislerdir.  Yine ayni  calismada  kuru
incirdeki yag miktarnin %4,02 oraninda

oldugunu ortaya koymuslardir.

Bu calismada, kurutulmus elma ve armut cipsi
meyvelerinin  gidasal iceriklerinin - arastinlarak
hem Uretici hem de tUkefici acisindan bilimsel

veriler sunarak aydinlatiimasi amaclanmistir.

MATERYAL VE YONTEM

Elma ve Armut Cipsleri Temini ve On

Islemeleri

Projede kullanilan kurutulmus meyve drnekleri
ticari olarak Pronatural Gida Tarm ve
Hayvancilik Insaat Turizm San. Tic. Ltd. Sti.
firmasindan temin edilmistir. Granny smith elIma
cesidi oncelikle yikkama makinesinden
gecirimistir.  Ornekler kabuklu  bir  sekilde
dilimleme makinesine alinarak dilimlenmistir.
Diimlenen  &6rnekler  kurutma  tepsilerine
yerlestiriimistir. Daha sonra érnekler 55°C'de 2
saat on kurutma ve 65°C'de ana kurutma
islemine alinarak 15 saat sUresince
kurutulmustur. Benzer sekilde Santa Maria armut
cesidi oncelikle yikama makinesinden
gecirimistir.  Ornekler kabuklu  bir  sekilde
dilimleme makinesine alinarak dilimlenmistir.
Dilimlenen  &rnekler  kurutma  tepsilerine
yerlestirilerek 55°C'de 2 saat 6n kurutma ve
65°C'de ana kurutma islemine alinarak 14 saat

sUresince kurutulmustur.
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Ham Protein Analizi

Protein tayini Kjeldahl ybdntemine gore
yapilmistir. Bu yénteme gére; Kjeldahl tUpleri
icerisine homojenize edilmis &rnekten 0,5 g
tartilmig, 20 ml %96'lik H2SO4, 10 ml %35’lik H202
ve 1 adet kjeldahl tableti ilave edilmistir. TOpler
yas yakma bloguna (InKjel M) yerlestirilerek
icerisindeki érnek vyesil san saydam bir renk
olusturuncaya kadar 220°C’de yaklasik 2-3 saat
yakma islemi uygulanmistir. Yakma isleminin
ardindan bu tUpler oda sicakliginda sogumaya
birakilarak, soguma saglandiktan sonra tuplere
50 ml distile su ve 50 ml % 33’'lUk NaOH ilave
edilmistir.  Destilasyon esnasinda  ortamda
bulunan azotu dlgcmek icin bir adet kdr drnek
hazirlanmistir. Yakma islemi sonrasinda protein
tUpleri ve icerisinde 25 ml doymus borik asit
coOzeltisi ve 3-4 damla indikator (metil kirmizisi;
0,1 g metil kirmizisi/100ml alkol) bulunan
erlenmayer ile Kjeldahl destilasyon Unitesine
yerlestirierek NaOH ile destilasyona tabi
tutulmustur. Bu isleme erlenmayerde yaklasik
100ml destilat  toplanincaya kadar devam
edilmistir. Elde edilen destilat 0,1 N'lik HCI'le titre
edilmis ve sarfiyat belirlenerek hesaplanmistir
(Association of Official Analytical Chemists
[AOAC], 2000).

Yag Analizi

Yag analizi, Erickson (1993)'In uyguladigi
yontem esas alinarak yapiimistir. Bu amacla 20
g érnek alinarak 100 ml metanol/kloroform (1/2)
ile homojenize edilmistir. Homojenizat, 20 ml
metanol-kloroform ile ylkkama yapilarak darasi
alinan balon joje icerisine filtre kagidiyla sGzuldU.

SUzUNtOye 20 ml %o04'lUk CaCl; ilave edilerek

balon jojenin kapagd kapatimis ve bir gece
karanlik ortamda bekletilmistir. Bu sure sonunda
faz olusumu ve icerik, ayirma hunisine alinarak
alt faz balon jojeye alinmistir. Alt fazin
bulundugu balon joje, 60°C’lik su banyosunda
rotary evaporatdr (IKA RV10 basic) kullanilarak
¢c6z0cU ucurulmustur. Balon jojede yag ayirnmi
gerceklestikten sonra dizenekten cikartilarak
65°C'deki etUvde (NUve FN500) iki saat
bekletiimis, ardindan desikatére alinarak
sogutulmus ve son tartimi yapilmistir. Belirlenen
degerler asagidaki formUlde yerine konularak
hesaplanmigstir (Esitlik 1).

Yag (%)= x 100 (1)

m

Esitlikte; To: ilk tartim, Ti: son tartim, m: érnek

agirhgidrr.

BULGULAR VE TARTISMA

Bu calismada kullanilan kurutulmus meyve
ornekleri, Pronatural Gida Tarrm ve Hayvancilik
insaat Turizm San. Tic. Ltd. Sti. firmasindan temin
edilmis ve bu dérneklere ait goéruntuler Sekil 1T ve
Sekil 2'de verilmistir. Sekil 1'de kurutulmus elma
cipsine ait paketlenmis ve acik haldeki
fotograflar, Sekil 2'de ise kurutulmus armut
cipsine ait paketlenmis ve acik haldeki

fotograflar gdsteriimektedir.

Meyve cipslerinde ham yag ve ham protein
miktarlan arastinimis ve elde edilen sonuclar
Tablo 1'de verilmistir. Hom yag miktarlan elma
cipsinde %0,3 ve armut cipsinde %0,2 olarak
belirlenmistir. Yi vd. (2015), yapmis olduklar
calismada 9 farkl elma cipsindeki yag
0,16-0,44 g/100g

beliremislerdir.  Bu

miktarlarnin araliginda

oldugunu calismanin
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Sekil 1. Eima cipsine (EC) ait gorseller

bulgulan ile mevcut calismadaki sonuclar
benzerlik gostermektedir. Ayni  arastincilar,
elmadaki protein iceriklerini 1,39-2,79 g/100g
olarak belirlemistir. Yapillan ham protein analizi
sonuclarina gére; ham protein miktan elma
cipsinde %3,84 ve armut cipsinde %3,58 olarak
saptanmistir. Protein iceriklerine bakildiginda
bulgularda belirtlen  miktarin, karsilastirma
yapllan calismadan daha yuksek oldugu
durumun
iklimdeki

kaynaklandigr dusunUimektedir.

gorUlmektedir. Bu yetistirme

kosullanndaki ve farkliktan

Temin edilen paketler yaklask 50 gr

kurutulmus  Urin icermektedir. Calisma

kapsaminda belilenen ham yag ve protein

miktarlan paket icerisindeki miktarlar ile
oranlanmistir. EIma cipsi paketi icerisindeki tim
UrGnlerin toplam 0,15 grham yag ve 1,82 gr ham
protein icerdigi hesaplanmistir.  Armut  cipsi
paketinin ise 0,1 gramdan az ham yag ve 1,79
gr ham protein icerdigi belirlenmistir. Geleneksel
kuru meyvelerin seker icermedigi bilinmektedir.
Toplam seker ve enerji degeri taze
meyvelerdekine benzer Ozellikler gdstererek,
daha yUksek konsantrasyonlara sahip
olmaktadrr (Gyurova & Enikova, 2014).
Malezya'nin Selangor bdlgesindeki kuru incirin
%3,93 protein ve yag miktarinin %4,02 oraninda
oldugunu belirlenistir.  Yine ayni  c¢calisma

icerisinde kuru Uzimde %3,13 protein ve %0,36

yag belilenmistir (Khairuddin vd., 2017).

Sekil 2. Armut cipsine (AC) ait gorseller
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Tablo 1. Kurutulmus meyve cipslerinin yUzde (%)
ve 1 paket (pkt) icerisindeki gram olarak ham

yag ve ham protein miktarlar

Ham Yag Ham Protein
Cips Tori
% gr/1 pkt % gr/1 pkt
Elma Cipsi (EC) 0.3 0.15 3,84 1,92
Armut Cipsi
(AC) <0,2 <0,1 3,58 1,79
SONUC

GUnUmuUzde hizla artan nofus, bunun yaninda
tarm arazilerinin verimliligi ve iklim dedisikligi
sebebi ile gida UrUnlerinin Uretim ve tUketiciye
ulastinimasi daha énemli bir hal almistir. Ozellikle
meyvelerin icerdigi su orani nedeni ile uzun
olarak  muhafazasinda

AmurlU problemler

yasanmaktadir.  GUnumuizde  ozellikle bu

sorunun asilmasi icin  meyve ve sebzelerin
kurutularak nem oranlarnin dUsurblmesiyle bu
gida maddelerinin daha uzun &muUrlG olmasi
saglanmakta ve bircok farkl Ulkede tUketiciye
sunulabilmesine olanak saglamaktadir. Bu
nedenle glnUmuzde Uretimi hizla artan baz
kuru meyvelerde

gidasal iceriklerin

aydinlatimasi  amaclanmistir.  Bu  calismada
kurutulmus elma cipsinin ve armut cipsinin ham
protein ve yag icerikleri belirlenmistir. Sonuc
olarak meyve cipsleri yag miktarlarn acisindan
dUsUk, protein acisindan tuketilebilir diyet besin

maddeleri olarak degerlendirilebilir.

TESEKKUR

Bu calsma Canakkale Onsekiz  Mart

Universitesi, Bilimsel Arastirma Projeleri (BAP)
Koordinasyon Birimi tarafindan FHD/2018-2475
Laboratuvar

nolu proje ile desteklenmistir.

calismalarn Canakkale Onsekiz Mart Universitesi,

Deniz Bilimleri ve Teknolojisi Fakultesi, Biyokimya

Laboratuvan ile Yem ve Gida Analiz
Laboratuvar’nda gerceklestirilmistir.
ETiIK STANDARTLARA UYGUNLUK
Yazarlann Katkilar
Bu calisma FHD/2018-2475 projesi

kapsaminda gerceklestirilmis ve calismaya katki

saglayan  yazarlar  analizlerin - yapilmasi,

orneklerin temini, sonuclann degerlendiriimesi
ve makalenin yazimi asamasinda gerekli olan

alanlarda katkilarn saglamiglardir
Cikar Catismasi

Yazarlar herhangi bir c¢ikar  catismasi

olmadigini deklare etmektedir.
Etik Onay

Yazarlar bu tUr bir calisma icin resmi etik kurul

onayinin gerekli oimadigini bildirmektedir.
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The seasonal changes in the total lipid and fatty acid profile of Pomadasys
stridens, which were caught from Mersin Bay, were examined. Total lipid
changes were found as 4.09%, 7.54%, 2.56%, and 1.81% in spring, summer,
autumn, and winter seasons, respectively. A total of 30 fatty acids were defined
in the muscle fissue by GC analysis. Among these, the major fafty acids are
safurated fatty acids such as (SFA) palmitic acid (C16:0) and stearic acid
(C18:0), monounsaturated fatty acids as oleic acid (C18:1n9c) and 11-
docosenoic acid (C22:1n11), and polyunsaturated fafty acids as
eicosapentaenoic acid (C20:5n3), and docosahexaenoic acid (C22:6n3).
Palmitic acid and stearic acid varied in the range of 16.92-22.74%, and 8.06-
13.86%; and they were found at the level of 297.82-1567.14 mg/100g and 182.49-
555.46 mg/100g, respectively. Oleic acid and 11-docosenoic acid varied in the
range11.54-21.32% and 2.99-4.98%, and they were determined to range 251.20-
1436.89 mg/100g and 72.56-206.06 mg/100g, respectively. Eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) varied in the range of 3.58-5.45%
and 5.57-13.42%; the levels of EPA and DHA were found 55.27-324.59 mg/100g
and 153.12-492.90 mg/100g, respectively. Thein3, Iné, In? fatty acid levels of P.
stridens changed between 10.65-19.41%, 3.45-4.50%, 12.59-22.72%; and they
were found 233.75-733.95 mg/100g, 68.40-237.76 mg/100g, 271.12-1531.99
mg/100g respectively. The change intervals of the atherogenicity index (Ai) and
thrombogenicity index (Ti) levels during the year were determined as 0.32-0.42%

and 0.39-0.51%, respectively.
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INTRODUCTION

1869,

aquatic organisms from various

Since the Suez Canal opened in
numerous
taxonomic groups have migrated from the Red
Sea to the Mediterranean Sea. Although the
Suez Canal allows for a two-way passage, more
species have migrated from the Red Sea to the
Mediterranean (Bentur, 2008). The first record of
non-native fish from Turkey's Mediterranean
coast is given in the Iskenderun Bay in 1943.
Many non-native species have been recorded
in the Eastern Mediterranean to date. The
settlement of non-native species on our coasts
and other parts of the Eastern Mediterranean
caused changes in some indigenous species'
stock and habitat. Lessepsian migration has
adverse effects on the Mediterranean Sea as
well as positive effects. The evaluation of
ecological niches that cannot be evaluated
adequately in the Mediterranean by some non-
native species can be interpreted as an

ecologically positive result. The fact that
consumable species find buyers at high prices
in the market contributes to the national
economy. However, it is known that some non-
affect

native species

activities (Avsar & Mavruk, 2009). P. stridens is

negatively fishing
one of the economically important species that
joins the Mediterranean with the Lessepsian
migration and shows the distribution in Indo-
Pacific, Red Sea and East Africa, New Guineq,
and Arafura Sea (Por, 1978; Russell, 1989). Its
maximum length is 30 cm (Sommer et al., 1996).

Generally, there are 4-6 black colored lines

horizontally in silver color (Heemstra, et al.,
1986).

Lipids

compounds for animals. The physical and

are essential structural  organic
chemical properties of them determine the
ratio and composition of the fatty acids they
contain. The lipid quality is closely related to the
distribution and position of fatty acids in it.
Different types of lipids are formed with the

composition of fafty acids that have other

properties.
w-3 fatty acids, which are of great
importance for human health, are not

synthesized in the body. Therefore, they should
be taken from the outside with nutrients (Leaf
and weber 1988). It has been reported that the
primary sources of the essential-3 fatty acids
EPA and DHA are seafood (Gordon et al., 1992).
It has been found that these fatty acids have an
essential effect in protecting against many
diseases such as heart attack, cardiovascular
diseases, depression, migraine headaches, joint
rheumatism, diabetes, high cholesterol, and
blood pressure, some types of allergies, and
1988).
polyunsaturated fatty acids (PUFAs) have been

cancer (Gorga, Long-chain, -3
highlighted by in vitro studies showing that
eicosapentaenoic acid (EPA, 20:5»-3) and
(DHA,  22:60-3)
suppress the development of cancers (Karmalli

et al., 1984; Lindner, 1991; Rose et al., 1991; Tsai

docosahexaenoic  acid

et al., 1998; Boudreau et al., 2001; Narayanan
et al., 2001).

In this study, the investigation of the seasonal

changes in the lipid and fatty acid profile of P.
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stridens, caught from the Mersin Bay, was

aimed.

MATERIAL AND METHODS

The individuals of P. stridens were obtained
from frawlers in Mersin Bay in March-2016,
September-2016, December-2016, and caught
in overtime networks in June-2016. In each
season, 30 individuals were sampled, and a
total of 120 individuals were used during the
study. The average height and weight of the
individuals were taken and shown in Table 1.

The sampling region was shown in Figure 1.

Table 1. The average length and weight of P.

stridens in four seasons

Mean TL Mean Weight
Season N (cm) (9)
X+S, X+S,
Spring 30 13.00+0.41x 42.444+4.00°
Summer 30 14.01+0.33% 48.69+3.010
Autumn 30 14.0040.20% 40.31+1.56¢
Winter 30 13.48+0.12% 41.134.20¢

Note: X +£S,: meantstandart deviation The
levels on the same line, shown in different
letters, are statistically different (p<0.05). TL: total
length, W: weight

Figure 1. Sampling location map. The shaded

region (Mersin Bay) is the sampling area

Lipid and Fatty Acids Analyses

Lipid analysis was performed using the Bligh
& Dyer (1959) method. In extracted lipids, fatty
acid methyl esters were obtained using the
Ichibara et al. (1996) method. The fatty acid
composition was analyzed using a Gas
(GC) 500 device
(Perkin—Elmer, USA),
detector (FID), and SGE (60 m x 0.32 mm ID

BPX70 x 0.25 pm, USA or Australia) column.

Chromatography Clarus

one flame ionization

Injector and detector temperatures were set as
260°C and 230°C, respectively. During this time,
the furnace temperature was kept at 140°C for
8 minutes. After that, it was increased by 4°C
per minute until 220°C, and from 220°C to 230°C
by increasing the temperature 1°C per minute.
It was kept at 230°C for 15 minutes to complete
the analysis. The sample scale was 1 ul, and
carrier gas was controlled at 16 ps. For split-flow
40, 0 mL/minute (1:40) level was used. Fafty
acids were determined using a comparison o
the exit times of the FAME mix that contains 37

standard components.

Conversion Factor

Triplicate GC analyses were performed, and
the results were converted to mg fatty acid per
100 g total lipid using lipid conversion factors
and then to mg fatty acid per 100 g edible
portion of food using the total lipid content.
Details of the derivation of lipid conversion
factors were published by Weihrauch et al.
(1975).

0.956 — 0.143.

Factor (Fish) = total lipid
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m
Fatty acid (%) = Factor X FAME (%) x lipid level(%) x 10

Atherogenicity index(AI)

Atherogenicity Index (Al) and Thrombogenicity
Index (TI)

The Al
composition were calculated according to
Ulbricht & Southgate (1991).

and Tl linked to the fatty acid

(@ax12:0)+ (b x 14:0) + (c x 16:0)

Al =
d(PUFAn—6+n—3) +e(MUFA) + f(MUFA —18:1)

g(14:0 +16:0 + 18:0)

h(MUFA) + ((MUFA = 18:1) + m(n = 6) + n(n — 3) + (5= 2)

TI =

a,c, d, e, f=1; b=4; g=1; h,i, m=0.5; n=3

Statistical Analysis

Prior fo the analyses, all data were checked
for outliers, and homogeneity of variance was
also tested. Statistical analysis of data was
carried out with the SPSS statistical program.
ANOVA (Analysis of Variance) was used to
evaluate the effect of season on the metals

levels.
RESULTS AND DISCUSSION

Resulis

It was found that the total lipid level of P.

stridens has been indicated a seasonal

statistical difference (p<0.05) (Table 2).
Fatty Acid Levels (%)

A total of 30 fatty acids constituted the total
fatty acid composition. These are lauric acid
(C12:0), myristic acid (C14:0), pentadecanoic
(C15:0), (C16:0),

heptadeconoic acid stearic acid

acid palmific  acid
(C17:0),

(C18:0) arachidic acid (C20:0), behenic acid

(C22:0), trichosanoic acid (C23:0), lignosuric
(C24:0), (C14:1),

pentadecenoic acid (C15:1), palmitoleic acid

acid myristoleic  acid
(C16:1), heptadecenoic acid (C17: 1), oleic
(C18: 1n%1), (C18:1n%c),

vaccenic acid gadoleic acid

oleic acid
(C18:1n7),
(C20:1n9), cetoloic acid (C22:1n11), nervonic
acid (C24:1n9), linoleic acid (C18:2nét), linoleic
(C18:2néc), alpha (C18:3n3),
gamma linolenic (C18:3né6), eicosatrienoic acid
(C20:3n3), (C20:3n6),
arachidonic acid (C20:4né6), eicosapentaenoic
(C20:5n3),
(C22:6n3), docosadienoic acid (C22:2cis). The

seasonal changes of fatty acid profiles (%) of P.

acid

acid linolenic

eicosatrienoic  acid

acid docosahexaenoic  acid

stridens was shown in Table 3.

Table 2. The seasonal changes of total lipid level
(%) of P. stridens

Spring Summer Autumn Winter
X+s,® X+s,s X+s,” X+s,s
Lipid (%) 4.09+0.95¢ 7.54+0.47¢ 2.56+0.16> 1.81+0.18

Note: X + S, mean+standard deviation.
*The values on the same line, shown in different letters, are
statistically different (p<0.05).

The primary fatty acids of P. sfridens were
palmitic acid and stearic acid from SFAs, oleic
(C18: 1n9%c),
cetoloic acid from MUFAs, EPA, and DHA from
PUFAs (Table 3).

acid palmitoleic acid, and

Among the SFAs, the highest level of myristic
acid was found in the spring (2.60%), the lowest
level was in the winter (1.80%) (p<0.05). The
palmitic acid was found at the highest level in
the summer and autumn seasons (22.74%) and
the lowest level in the spring season (16.92%)

(p<0.05). The highest stearic acid level was
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Table 3. The seasonal changes of fatty acid profiles of P. stridens (%)

. Spring Summer Autumn Winter

Fatty acids (%) X+s,' X+s, X+s, X+s,

Lauric acid (C12:0) 0.26+0.026  0.09+0.00¢ 0.09+0.00¢ 0.06+0.00¢
Myristic acid (C14:0) 2.601+0.425  2.18+0.049°  2.2340.04cb 1.80+0.05¢
Pentadecylic acid (C15:0) 0.63+0.01@  0.7840.01¢ 0.80+0.02¢ 0.7740.01¢
Palmitic acid (C16:0) 16.9240.65¢  22.74+0.126  22.7440.25° 19.294+0.1709b
Margaric acid (C17:0) 0.93+0.02¢ 1.05+0.01@ 1.0440.02¢ 1.0240.01¢
Stearic acid (C18:0) 13.86+0.55>  8.06+0.04¢ 9.2840.04c 11.82+1.1Q¢b
Arachidic acid (C20:0) 0.63+0.01pc  0.48+0.01@  0.6040.019bc 0.67+0.04¢
Behenic acid (C22:0) 0.24+0.01¢  0.2340.00¢ 0.31+£0.01° 0.2940.01°
Lignoceric acid (C24:0) 1.8940.30°  0.7440.01¢ 1.0440.09¢ 1.5540.21°
ISFA 37.96 36.35 38.13 37.27
Myristoleic acid (C14:1) 0.26+0.07¢  0.35+0.01% 0.34+0.01° 0.274£0.01¢
Pentadecenoic (C15:1) 0.184+0.01¢ 0.294+0.01d 0.25+0.00¢ 0.20+0.00p
Palmitoleic acid (C16:1) 4.35+0.47>  4.99+0.09° 4.40+0.09° 3.02+0.08¢
Heptadecenoic acid (C17:1) 0.414£0.01@  0.58+0.04b 0.52+0.01®  0.48+0.01¢b
Trans oleic acid (C18:1n%t) 0.2340.02¢  0.35+0.01¢  0.3240.01¢b 0.2540.01@
Oleic acid (C18:1n9c) 11.5440.71¢  20.85+1.20c  21.32+0.46c  16.27+0.13p
Vaccenic acid (C18:1n7) 3.63+0.10p¢ 3.89+0.04c  3.351+0.0409° 2.8940.01@
Gadoleic acid (C20:1n9) 0.63+0.01@  0.9640.04° 1.014+0.00° 0.9440.04°
Cetoloic acid (C22:1n11) 4.98+0.62>  2.994+0.00¢ 3.4540.18¢ 4.70£0.37°
Nervonic acid (C24:1n9) 0.1940.01¢  0.0740.01¢ 0.0740.01¢ 0.10£0.01¢
IMUFA 26.40 35.32 35.03 29.12
Linolelaidic Acid (C18:2né6t) 0.11+£0.01@  0.1940.01®  0.151+0.019® 0.1240.00¢
Linoleic acid (C18:2néc) 1.2940.01  0.70+0.01¢@ 0.7840.00¢ 1.0740.08
a-Linolenic acid (C18:3n3) 0.2340.05>  0.1440.009 0.1040.00¢ 0.11+0.01@
Gamma linolenic acid (C18:3né6) 0.26+0.00¢  0.3240.00¢ 0.2740.01¢ 0.2740.00¢
Eicosatrienoic acid (C20:3n3) 0.31£0.01¢  0.2340.00¢ 0.26+0.00¢ 0.30£0.01¢
Dihomo-y-linolenic acid (C20:3n6) 0.5840.04>  0.49+0.01¢@ 0.4840.01¢ 0.4840.02¢
Arachidonic acid (C20:4n6) 0.55+0.03¢  0.4740.01¢ 0.56+0.01¢ 0.58+0.01¢
Eicosapentaenoic acid (C20:5n3) 5.45+0.01¢  4.71+£0.12° 3.631+0.087 3.5840.08¢
Adrenic acid (C22:4n6) 1.7110.21bc 1.2840.03¢ 1.6440.03° 1.9140.13¢
Docosahexaenoic acid (C22:6n3) 13.424+1.58>  5.57+0.16¢ 6.82+0.779  11.15+1.58P
Docosadienoic acid (C22:2cis) 0.29+0.04>  0.1440.00° 0.16+0.01@  0.2340.12¢b
IPUFA 24.20 14.24 14.85 19.80
PUFA/ SFA 0.64 0.39 0.39 0.53
n7 3.63 3.89 3.45 4.70
Iné 4.50 3.45 3.88 4.43
In3 19.41 10.65 10.81 15.14
In9% 12.59 22.23 22.72 17.56
Inll 4.98 2.99 3.45 4.70
né/n3 0.23 0.32 0.36 0.29
n3/né 431 3.09 2.79 3.42
DHA/EPA 2.46 1.18 1.88 3.11
Al 0.32 0.42 0.42 0.36
Tl 0.39 0.49 0.51 0.44
Unidentified 11.44 14.09 11.99 13.62

Note: X + S,: mean + standard deviation

*The values on the same line, shown in different letters, are statistically different (p<0.05).
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found in the spring (13.86%) and the lowest in
the summer (8.06%).

Among the MUFAs, the highest level of
palmitoleic acid was found at the highest level
in summer (4.99%) and the lowest in winter
(3.02%). The lowest level of tfrans oleic acid (C18:
1n9t) was found in spring (0.23%) and the
highest level in summer (0.35%). The highest
level of oleic acid (C18:1n%9c) was found in the
autumn (21.32%), and the lowest level was in
the spring (11.54%). The lowest vaccenic acid
level was found in the winter season (2.89%) and
the highest in the summer season (3.89%). The
lowest cetoloic acid level was found in the
summer (2.99%) and the highest in the spring

(4.98%).

Among the PUFAs, the highest level (1.29%) of
linoleic acid (C18: 2néc) was found in the
summer (0.70%). The lowest EPA level was found
in autumn (3.63%) and the highest in the spring
(5.45%). The highest level of DHA was found in
spring (13.42%) and the lowest level in summer
(5.57%).

The In3, Iné, In9 fatty acid levels of P. stridens
varied between 10.65-19.41%, 3.45-4.50%, 12.59-
22.72%, respectively. The highest level of In3
and Iné level was found in spring, and the ¥n9

level was found in autumn.

The change intervals of Al and Tl values
during the year were found to be 0.32-0.42%
and 0.39-0.51%, respectively. The highest value
of Al was found in summer and autumn, while

TI's highest value was autumn.

Table 4. The seasonal changes of fatty acid

profiles of P. sfridens (mg/1009)

Spring Summer Autumn Winter
Lipid (%) 4,09 7.54 2.56 1.81
Factor 0.898 0.914 0.877 0.853
Fatty acids (mg/100g) Spring  Summer Autumn  Winfer
Lauric acid (C12:0) 9.55 6.20 2.02 0.93
Myristic acid (C14:0) 95.49 150.24 50.07 27.79
Pentadecylic acid 23.14 53.75 17.96 11.89
(C15:0)
Palmitic acid (C16:0) 621.44  1567.14 510.54 297.82
Margaric acid (C17:0) 34.16 72.36 23.35 15.75
Stearic acid (C18:0) 509.05 555.46 208.35 182.49
Arachidic acid (C20:0) 23.14 33.08 13.47 10.34
Behenic acid (C22:0) 8.81 15.85 6.96 4.48
Lignoceric acid (C24:0) 69.42 51.00 23.35 23.93
YSFA 139420  2505.08 856.06 575.42
Myristoleic acid (C14:1) 9.55 24.12 7.63 417
Pentadecenoic (C15:1) 6.61 19.99 5.61 3.09
Palmitoleic acid (C16:1) 159.77 343.89 98.79 46.63
Heptadecenoic acid 15.06 39.97 11.67 7.41
(C17:1)
Trans oleic acid 8.45 24.12 7.18 3.86
(C18:1n%1)
Oleic acid (C18:1n%c) 423.84  1436.89 478.66 251.20
Vaccenic acid 133.32 268.08 75.21 44.62
(C18:1n7)
Gadoleic acid 23.14 66.16 22.68 14.51
(C20:1n9)
Cetoloic acid 182.91 206.06 77 .46 72.56
(C22:1n11)
Nervonic acid 6.98 4.82 1.57 1.54
(C24:1n9)
YMUFA 969.62  2434.09 786.47  449.59
Linolelaidic Acid 4,04 13.09 3.36 1.85
(C18:2n6t)
Linoleic acid (C18:2néc) 47.38 48.24 17.51 16.52
a-Linolenic acid 8.45 9.65 2.25 1.70
(C18:3n3)
Gamma linolenic acid 9.55 22.05 6.06 417
(C18:3n6)
Eicosatrienoic acid 11.39 15.85 5.83 4.63
(C20:3n3)
Dihomo-y-linolenic acid 21.30 33.77 10.78 7.41
(C20:3né)
Arachidonic acid 20.20 32.39 12.57 8.95
(C20:4n6)
Eicosapentaenoic acid 200.17 324.59 81.50 55.27
(C20:5n3)
Adrenic acid (C22:4n46) 62.81 88.21 36.82 29.49
Docosahexaenoic acid 492.90 383.86 153.12  172.15
(C22:6n3)
Docosadienoic acid 10.65 9.65 3.59 3.55
(C22:2n6)
YPUFA 888.82 981.36 333.40 305.70
Iné 165.28 237.76 87.11 68.40
n3 712.89 733.95 242.70 233.75
n9 46224  1531.99 510.09 271.12
N1l 182.91 206.06 77 .46 72,56
n7 133.32 268.08 77.46 72.56
Unidentified 420.17 971.02 26920 210.28
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The level of ISFA of P. sfridens was found to
be 1394.20 mg/100g, 2505.08 mg/100g, 856.06
mg/100g, and 575.42 mg/100g respectively in
the spring,

seasons. The highest level of palmitic acid was

summer, autumn, and winter
determined as 1567.14 mg/100g in summer,
and the lowest level was 297.82 mg/100g in
winter. Likewise, the highest level of stearic acid
was 555.46 mg/100g in summer, and the lowest

level was 182.49mg/100g in winter.

The levels of fatty acid in MUFAs, were
determined as 46.63-343.89 mg/100g, 251.20-
1436.89 mg/100g, 44.66-268.08 mg/100g, 77.46-
206.06 mg/100g in palmitoleic acid, oleic acid
(C18:1n%c), vaccenic acid, and cetoloic acid,
respectively. The heptadecenoic acid, oleic
acid (C18:1n9t), gadoleic acid, nervonic acid

were at low levels in all seasons.

The EPA level was found to be between
55.27-324.59 mg/100g while the highest level
was measured in summer; the lowest level was
in winter. DHA level was in the range of 153.12-
492.90 mg/100g, the highest

calculated in the spring, and the lowest level

level was

was calculated in the autumn. Low-level fatty

acids were determined as linoleic acid
(C18:2nét) 1.85-13.09 mg/100g, linoleic acid
(C18:2né6c) 16.52-48.24 mg/100g, alpha-

linolenic acid 1.70-9.65 mg/100g, gamma-
linolenic 4.17-22.05 mg/100g, eicosatrienoic
acid (C20:3n3) 4.63-15.85 mg/100g, Dihomo-y-
linolenic acid (C20:3né) 7.41-33.77 mg/100g,
(C22:2cis)  3.55-10.65
mg/100g. The level of the arachidonic acid was

found in the range of 8.95-32.39 mg/100g. The

docosadienoic  acid

YPUFAs levels were found to be 888.82 mg/100g,
981.36 mg/100g, 333.40 mg/100g, 305.70
mg/100g in the spring, summer, autumn, and

winter seasons, respectively (Table 4).

The In3, Iné, In9 fatty acid levels of P. stridens
ranged from 233.75-712.89 mg/100g, 68.40-
237.76 mg/100g, 271.12-1531.99 mg/100g,

respectively.

Discussion

The lipid content and composition of fish is
influenced by species, age, sex, reproductive
cycle, season, feeding preference, living habits,
and so all (Ross, 1977; Montevechhi & Piatt,
1984; Saoud et al. 2007). The total lipid (%) level
in P. stridens caught from Mersin Bay was higher
in summer and spring than in autumn and
The

lesepsianus, a non-native fish, was found higher

winter. total lipid level of Saurida
in summer (7.19%) (Bakan et al., 2019). In similar
research indicated that the total lipid level of
Scomber japonicus and Trachurus frachurus
sampled from Iskenderun Bay was high in spring
(Celik, 2008). The lower total lipid level in
autumn and winter can be explained by the
reproductive period of this species. Karimi et al.
(2019)

November and December. During this period,

reported that P. stridens breed in

egg-filled gonads (Safi et al., 2014) limit the
the

consumption decreases. At the same fime,

digestive system, and number of
however, energy is spent on reproduction
rather than lipid production. Towards the spring
and summer seasons, the number of nutrition
increases, and lipid storage begins to prepare

for the new breeding season.
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The major fatty acid profiles of P. stridens
were determined that palmitic acid (16:0 16.92-
22.74%) and stearic acid (18:0 8.06-13.86%) in
saturated, oleic acid (C18:1n9c 11.54-21.32%),
palmitoleic acid (16:1 3.02-4.99%), and cetoloic
acid (22:1n11 2.99-4.98%) in monounsaturated
fatty acids, docosahexaenoic acid (22:6n3
5.57-13.42%)
(20:5n3 3.58-5.45%) in polyunsaturated fatty
acids in the present study. Compared to a
similar study, it can be stated that the MUFA and

and eicosapentaenoic  acid

PUFA group fatty acids of P. stridens are higher
than those of S. lesepsianus (Bakan et al., 2019).
It has been reported that palmitic acid, stearic
acid, EPA, and DHA were the primary fatty
acids of Dicentrarchus labrax, an endemic fish
in the Mediterranean Sea. It has been reported
in the same study that n-3 PUFA in wild D. labrax
was found higher than cultured fish due to the
commercial fish food, which is rich in SFA and
MUFA while lacking in PUFA (Alasalvar et al.,
2002). This indicates that nutrition affects the
change in the fatty acid profile of fish. n3 PUFA
fatty acids are critical structural components of

the phospholipid membranes of tissues in fish,

and it is known that especially
docosahexaenoic  acid (DHA;  22:6n3)
constitutes <36.4 of the total fatty acids

(Connor, 2000). The high MUFA and PUFA levels
in P. stridens raise the nutritional quality of this

species for human consumption.

The seasonal changes were detected in the
fatty acid profiles of P. stridens in the present
study. The highest amount of major SFA (14:0,
16:0, 18:0), MUFA (16:1, 18:1n%t, 18:1n7, 22:1n11)

except (18:1n9c) and PUFA (18:2néc, 20:5n3,
22:6n3) were found in spring and summer in P.
in S.

lesepsianus. Unlike P. stridens, stearic acid was

stridens.  Similar results were found
detected mostly in autumn and cetoloic acid in
winter in S. lesepsianus (Bakan et al., 2019). The
MUFA levelin S. japonicus and T. frachurus were
higher in spring and autumn than in winter,
while PUFA level was higher in spring and winter
than in autumn was noticed by Celik (2008). It
was known that MUFA in muscle has been to
increase or decrease in direct proportion to the
lipid contents. However, the PUFA level can be
decreased after the reproduction period. In the
present study, the seasonal changes of total
lipid level and fatty acid profiles in P. stridens
was found similar. It can be associated with the
biological properties of P. stridens, such as the
nutritional

tolerance of temperate water,

preference, reproductive cycle.

One of the essential functions of PUFA is
related to its enzymatic conversion. Eicosanoids
are hormone-like lipids with 20 carbon atoms
and are useful in cellular growth and cell
differentiation in the inflammatory and immune
system. Arachidonic acid and EPA in the cell
membrane are responsible for the formation of
eicosanoids.  Eicosanoids produced from
arachidonic acid have been shown to promote
adhesion of tumor cells to endothelial cells
(Honn et al., 1992; Lipkin et al., 1999). The effect
that n3 fatty acids canreduce the risk of cancer
is the suppressive effect on Arachidonic acid
terms  of

biosynthesis of eicosanoids. In

nutritional impact, the potency of EPA and DHA
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is estimated to be approximately five times the
a-Linolenicacid for suppression of Arachidonic
acid eicosanoids (Okuyama et al., 1996). In our
study, EPA (3.58-5.45%) and DHA (5.57-13.42%)
ratios were more than five times compared to
the recommended levels of a-Linolenic acid
(0.10-0.23) and arachidonic acid (0.47-0.58%)

levels.

Fish or fish oil consumption has been shown
to have anti-inflammatory properties (Barber,
2001) and also improve lipid profile (Schmidt et
al., 1990). Various molecular mechanisms have
been proposed, in which n3 PUFAs potentially
affect carcinogenesis. This effect firstly causes
them to participate in membrane
phospholipids in which they replace a certain
percentage of arachidonic acid with high n3
(Crawford et al., 2000).

Consequently, by incorporating n3 fatty acids

fatty acid intake
infto the diet, it will be produced less than
prostaglandin E2, which produces inflammation
in normal and tumor tissues and promotes
growth (Hardman, 2004).

The data show that the most crucial aspect
of PUFA in breast cancer prevention is the
ration3/né (PUFA) rather than the absolute
concentration of both. Studies show that ~1:1-
1:2 ratio has the most protective effect against
the development and growth of breast cancers
(Cowing be Saker 2001). In this study, the n3/né
ratio of P. stridens sampled in four seasons
ranged from 2.79 to 4.31. It has been reported
in previous research that the n3/né ratio of S.
lesepsianus was found 13.20-17.10 (Bakan et al.,
2019).

Consumption of foods rich in PUFA is effective
in preventing heart problems. The minimum
recommended PUFA/SFA level for humans is
0.45 (HMSO, 1994). In our study, the PUFA/SFA
rate in muscle tissue of P. stridens was found to

be 0.64 in spring and 0.53 in winter.

CONCLUSION

Due to the fact that the Mediterranean has

created a suitable feeding, shelter, and
spawning area for non-native fish, many of
them have formed populations. Apart from
putting pressure on endemic species and
negatively affecting fishing activities, some
species create consumable species with high
nutritional quality and contribute to the
economy. In the present study, the lipid and
fatty acid profiles determined in P. stridens
indicate that the species has nutritional quality

so that it can be consumed by humans.
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ARTICLE INFO ABSTRACT

In this study, two experimental studies were conducted with Tubifex tubifex,
which was adapted fo laboratory conditions after being collected from nature.

In the first experiment, the effect of some ground materials that can be used in

confrolled breeding conditions on the survival rates of T. tubifex was
Received: 19.08.2020

Accepted: 13.10.2020

investigated. For this purpose, 7 different ground materials (frout mud, grain,
vegetables, fish offal, cow liver, cow dung, and sand) were used. Inifially, 20 T.

Keywords tubifex were stocked for each repetition of the experimental groups consisting

of these materials. At the end of the 45-day experiment, the number of alive

Tubifex fubifex individuals in the groups was compared. At the end of the experiment, alive

Aquaculture individuals were observed in 3 groups including trout mud, cow dung, and sand.

Ground material In the second experiment, the mineral substance compositions of living T. tubifex

Mineral composition samples collected from nature were compared with the mineral substance
compositions of alive individuals kept at different water temperatures (14, 16, 18,
20, 22, 24, 26, 28°C) for 20 days. In terms of magnesium, potassium, iron, copper,
and zinc, statistically differences were found between the values measured at
the beginning and at the end of the experiment. At the beginning of the
experiment, while magnesium values tended to decrease in some groups, it
increased in other groups. At the end of the experiment, it was determined that
the potassium level was lower in all groups. At the end of the experiment, it was
observed that the iron, copper, and zinc values were much higher than the

values at the beginning of the experiment.
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Aydinlik/Karanlk Fotoperiyot Sartlannda Farklh Zemin Materyallerinin
Tubifex tubifex (Muller, 1774)'in Hayatta Kalma Oranina Etkisi ve Mineral

Madde Kompozisyonu

OZET

Bu calismada dogadan toplandiktan sonra laboratuvar sartlarina adapte edilen Tubifex tubifex ile iki deneme
yapiimistir. Birinci denemede, kontrollU yetistiricilik sartlannda kullanilabilecek bazi zemin materyallerinin T.
tubifex’in hayatta kalma oranlarnna etkisi arastinimistir. Bu amacla 7 farkl (alabalik camuru, tahil, sebze, balk
sakatatl, inek cigeri, inek guUbresi ve kum) zemin materyali kullanimistir. Bu materyallerden olusan deneme
gruplarinin her bir tekerrGrine baslangicta 20'ser adet T. tubifex stoklanmistir. Kirk bes ginlUk deneme sonunda
gruplardaki canli sayilar karsilastinimistir. Deneme sonunda 3 grupta (alabalik camuru, inek gubresi ve kum) canli
bireyler gdzlenmistir. ikinci denemede dodadan toplanan canli T. tubifex &rneklerinin mineral madde
kompozisyonlari ile farkl su sicakliklarnda (14, 16, 18, 20, 22, 24, 26, 28°C) 90 gun tutulan canlilarin mineral madde
kompozisyonlari karsilastinimistir. Magnezyum, potasyum, demir, bakir ve cinko bakimindan deneme baslangici
ve deneme sonunda &lcllen degerler arasinda istatistiksel acidan farkliiklar oldugu tespit edilmisti. Deneme
baslangicinda magnezyum degerleri bazi gruplarda duUsus egdilimi gosterirken bazi gruplarda ise artmustir.
Deneme sonunda potasyum seviyesinin tUm gruplarda daha dUsuk degerlerde oldugu belilenmistir. Demir, bakir
ve cinko degerlerinin ise deneme sonunda deneme baslangicindaki degerlere gbre cok daha yUksek

seviyelerde ciktigr gdzlenmistir.

Anahtar Kelimeler: Tubifex tubifex, Yetistiricilik, Zemin materyali, Mineral kompozisyonu.

GiRiS yapimis sinirh sayida calismaya  rastlanmistir

Lazi L , 1986).
Tubifex tubifex, diunya capinda dagilm (Lazim & Learner, 1986)

goOsteren ve tatl su ekosisteminde bol bulunan T fubifex icermis oldugu -3 ve -6 serisi yag

itleri, iyel i it karot id
bentik organizmalardandir  (Brinkhurst, 1971; ciifien,  esansiyel - aminoasit ve - karotenal

Lazim & Learner, 1986; Kosal Sahin & Yildiz, 2011). pigmentlerinden  dolayr  ozelikle - fafhsu

. I N~ . akvaryum baliklarnnin beslenmesinde kullanilan
Verimli/verimsiz her tOrl0 su ortaminda, organik
en onemli canli yem tUrlerinden biridir (Yanar

vd., 2003). Zengin besin madde

maddece zengin akarsularda ve lagim suyu,

mezbahane ve sigr isletme  atiklarnnin

c . . Seut
dokildugu kirli dere yataklannda bol miktarda ompozisyonunun yaninda ince ve uzun vocy

formlar, kol il i, kol indiril i,
bulunmaktadir (Brinkhurst & Jamieson, 1971; ormian,  kolay yenilmesi, - kolay sindirilmesi

- .. | e katk
Chekanovskaya, 1981; Lazim & Learner, 1986; bUyumeye ve Uremeye olan pozifif katkisindan

I T. tubifex’ I tal [ k
Timur vd., 1993). Bu tUrlerin kozmopolitan bir dolayi ubifex’e  olan - talep - gidere

- .. . . . artmaktadir.  Ayrica T. tubifex'in  Ureme
dagilim gdstermesine ve organik olarak Kkirli

. . .. . déngusunun kisa olmasi da koltore alinmasi
ekosistemlerde islevsel dneme sahip olmasina

Snemlidir (Kaster, 1980).
ragmen, ne yazik ki bu torlerin yetistiriciligiyle ilgil acisindan Snemiidir (Kaster, 1980)
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Mineraller, baliklar icin gerekli olan bir grup
inorganik besin maddeleridir (Bilguven, 2002).
Baliklar intiyac duyduklarn mineral maddenin iz
miktarda da olsa bir kismini icinde bulunduklar
su ortamindan alabilse de, asil mineral
intiyaclarnni tUkettikleri yemlerden almaktadiriar
Prabhu, 2015). TUkettikleri

yemlerdeki mineral miktar balgin vicudundaki

(Antony  Jesu

mineral  dengesini

(Antony Jesu Prabhu, 2015). Bundan dolayi balik

dogrudan  eftkileyebilir

yemi olarak kullanilan T. tubifex’in mineral
kompozisyonunun belilenmesi bUyUk &nem
tasimaktadir. Bilinen 90 civanndaki inorganik
elementin 29 tanesinin  baliklar igcin  gerekli
oldugu dusinUimektedir (Lall & Milley, 2008). Bu
nedenlerden

dolayr  akvaryum  baliklarni

beslemede canli yem olarak kullanlan T.

fubifex’lerin vUcutlanndaki mineral miktarlar
tespit edilmesi besleme calismalarn acisindan
bUyUk dnem arz etmektedir.

Bu calismada dogadan toplanip kontrolld
laboratuvar sartlannda  futulan T. fubifex’in
yetistiriciliginin yapiimasina katki saglayabilmek
acisindan denemeler yapilmistir. Farkli zemin
ortamlannda tutulan T. fubifex’lerin aydinlk ve
karanlik 1slk uygulamalarinda hayatta kalma ve
Ureyebilme  kapasiteleri  tespit  edilmeye
calisiimistir. Bunun yani sira akvaryum baliklarn
icin degerli bir canl yem t0rU olmasindan dolayi
T. fubifex’in bUnyesindeki mineral madde
kompozisyonunun belirlenmesi de dnemlidir. Bu
amacla bu calismada zemin materyallerinin
hayatta kalmaya etkisinin yani sira mineral
madde kompozisyonlarnnin da tfespit edilmesi

amaclanmistir. Bu amacla dogadan toplanan

T. tubifex’lerin kontrollU kUItOr ortaminda mineral

madde iceriklerinin degisimleri arastinimistir.

MATERYAL VE YONTEM

Farkh Zemin Materyallerinin  Hayatta

Kalmaya Etkisi
Bu calismada T. tubifex’in kontrollU sartlarda
durumunda

yetistiriciliginin yapiimasi

kullanllabilecek bazi zemin materyallerin T.
fubifex’in hayatta kalmasi Uzerine eftkisi test
edilmistir. Bu materyallerin  seciminde daha
onceki calsmalardan yararlanilarak 7 farkl

materyal zemin olarak kullanilmistir. Bunlar;

e Alabalk havuzlarindan alinan camur; bu

materyal beton havuzlarda alabalk
yetistiriciligi yapan faal bir tficari alabalik
ciftliginin cikis suyu civanndaki havuzda
formundaki zemin

biriken camur

materyalidir.

e Tahil (Arpa+Bugday); bu materyal organik
olmasi ve daha dnce yapilan calismalarda
tercih

kullanildigi denemelerde

icin
edilmistir. Arpa:bugday orani 1:1 olacak

sekilde planlanmistir.

e Sebze (Marul+Muz); marketten alinan marul
ve muzlar kOcUk parcalara ayrlarak
kabini

konulmustur.

deneme dolduracak  sekilde

e Balk atiklar; bu materyal balk halindeki

balikcilarin sattiklarn baliklarin icini
tfemizledikten sonra balik atiklanni attiklan

kovadan rastgele olarak alinmistir.

e Dana cigeri; kasaptan satin alinarak temin

edilmistir.
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e inek gUbresi; kurutulmus inek gUbresi

kullaniimistir.

e Sadece kum; kuartz kum kullanilmigtir.

Sekil 1. Her birine 20’ser adet T. fubifex stoklanan

tekerrGr gruplar.

Sekil 2. Farkli zemin materyallerinin kullanildig

denemenin yapildigi surekli su akisinin oldugu

kapall devre deneme sistemi.

Bu materyaller zemin olarak kullanilsa da ayni

zamanda T. fubifex icin besin olarak da
kullanilabilme potansiyeline sahiptir. Bu deneme
20°C sabit su sicakliginda haftada iki defa pul
yem ile yemleme

Her bir

yapllacak  sekilde

tasarlanmistir. grup 3 tekerrUrden
olusturulmus, her bir tekerrUr kabina 20'ser adet
T. tubifex stoklanmistir. Deneme boyunca takip

edilen ortalama su parametreleri su sekilde

OlcUImUstur: Sicaklik; 19,74+0,22°C, ¢6z0nmUs
oksijen; 8,36+0,41 mgL!, pH; 7,39+0,10, iletkenlik;
688,33140,72 ps, NO2<0,027 mgL', NO3<8,347
mgL', NH4<0,285 mgL'.

Sekil 3. iki farkl fotoperiyot uygulamasi kullanilan
deneme sisteminin genel gorintUsu (Ustteki
sistemde 24 saat karanlik, alttaki sistemde 12
aydinlk/12

uygulanmigtir).

saat saat  karanlk fotoperiyot

Kurtlann farkli besin ortamindaki UGreme ve
yasama performanslarini gézleyebilmek icin,
deneme basi canli sayisi (her bir tekerrGre 20
adet kurt) (Sekil 1) ile deneme sonu canli sayisi
arasindaki fark hesaplanmistir. Bu deneme 45
gun sUrmustUr. Her bir tekerrUr grubuna haftada
2 defa 0,25’er gr pul yem (Tetramin Pul Yem)

verilmistir. Deneme sonuna kadar su degisimi
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yaplmamistir. Ancak sistemden buharlasma,
tasma, damlama vb. gibi cesitli yollarla azalan
su miktarn sUrekli kontrol edilerek baslangic

seviyesindeki miktara tamamlanmistir.

Bu asamada 7 farkll besin  ortaminin
arastinimasinin  (Sekil 2) yani sira, ayni besin
ortamlannin 24 saat karanlkta tutulan kurtlar
Uzerindeki etkisi de test edilmistir (Sekil 3).
Boylelikle, zamanli olarak hem besin ortaminin
etkisi hem de 1sik periyodunun eftkisinin tespit
edilmesi hedeflenmistir. ilk sistemde (Sekil 1, Sekil
2) 12 saat aydinlik/12 saat karanlik 1sik periyodu
uygulanirken, diger sistemde tanklann etrafi
tamamen  kapatilarak 24  saat  karanlk
fotoperiyot uygulanmistir. Bu sekilde deneme
sonunda elde edilen bulgular karsilastinimistir. Bu
iki sistemde fotoperiyot disindaki diger tim

kosullar esit tutulmustur.

Mineral Madde Kompozisyonunun

Belirlenmesi

Calismada kullanilan T. tubifex, Eskisehir il

sinirlarindaki  Porsuk  Cayi'ndan T. tubifex
toplayan profesyonel bir toplayicidan ftemin
edilmistir.  Soguk zincir sartlanni  muhafaza
ederek fransfer edilen T. tubifex laboratuvardaki
kOlItUr ortamlarnna stoklanmustir. Stoklanmadan
once dogadan getirilen canllarn  mineral
madde kompozisyonunu belirlemek amaciyla
deneme baslangicinda  drnekler  alinmustir.

Laboratuvara getirilen canlilann yeni

ortamlarnna adapte olmalar beklenmistir. Daha
sonra sekiz fakli su sicakliginda (14, 16, 18, 20, 22,
24, 26, 28°C) 90 gUn tutulan T. fubifex’lerin
deneme sonu mineral madde kompozisyonlari
IndUktif  Eslesmis

Plazma-Optik  Emisyon

Spektrokopisi  (ICP-OES) ile

Denemede her bir grup icin 100’er litrelik cam

OlcUlmUstUr.

akvaryumlar kullaniimistir. Her bir gruba 150'ser
gram (canli yas agirlik) T. fubifex stoklanmistir.
Calsma sonunda deneme basi ve deneme

sonu mineral madde miktarlar karsilastinimistir.

Mineral iceriklerin  belirlenebilmesi  icin
oncelikle drnekler ¢6zUNAUrolmustGr. Bunun igin
Aydin (2008)'a gdre HNOs asit ile mikrodalgaile
yakma kullaniimigtir. Belirli miktarlarda tartimi
alinmis drnekler asit kansimi mikrodalga ile
yakilarak  ¢dzUnUrlestiriimistir.  Daha  sonra
ornekler sogumaya birakiimis ve saf su ile sizme
islemleri ile ICP-OES icin hazir hale getirilmistir.
Element icerikleri, ICP-OES cihaz kullanilarak

analiz edilmistir.

BULGULAR
Farkl Zeminlerin Hayatta Kalmaya Etkisi

Bu asamada 7 farkl besin ortami zemin

materyali olarak kullanimistr.  Sadece bu
materyallerden olusan zemin gruplarnin her bir
tekerrUrine baslangicta 20'ser adet T. tubifex
stoklanmistir. Bu gruplar haftalk 2 defa (0,25 gr
pul yem x 2 kez) yemlenmislerdir. 45 gUn
sonunda gruplardaki canli sayllarindaki degisim

Tablo 1 ve Sekil 4'te gdsteriimistir.

Tablo 1'de zemin

materyallerinin  neredeyse tamaminda canli

gosterildigi gibi
sayisi sifira inmistir. Deneme sonunda sadece 3
grupta canliya rastlanabilmistir (Sekil 4). Bu
durumun bu materyallerdeki zamanla olusan
cUrUmeden kaynaklandigi gbzlenmigtir.
Curbyen ortam canllar icin yasanamaz hale

gelmistir. Bazi materyallerin Uzeri sUmuksU bir
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Farkli Zemin Ortamlarinda Yasama Oranlan (Adet)

25

mBaslangic  mAydinlik Ort

Karanlk Ort

(@)

Birey Sayisi

o

20 20 20 20 20
20
5
53 67
.00.00 .00.00 00.00 .00.00
0
Alabalik camuru Tahil Sebze (marul+muz)  Balik sakatat inek cigeri inek gibresi Kum
(arpatbugday) Zemin

Sekil 4. Aydinlik ve karanlik fotoperiyot uygulanmis ve 7 farkll zeminde 45 gun tutulan T. tubifex’lerin

deneme sonundaki canli sayilar (adet).

Tablo 1. Farkl zemin ortamina stoklanan ve karanlik ve aydinlik fotoperiyot donemlerinde 45 gun tutulan

T. tubifex’lerin gruplardaki deneme basi ve deneme sonu canli sayisindaki degisim (Her bir grup icin 3

tekerrUr yapilmustir).

12 Saat Aydinlik / 12 Saat Karanhk

24 Saat Karanhk

Zemin Deneme Deneme
. Baslana Deneme Deneme Sonu Baslanai Deneme Deneme Sonu
Materyali $ANGIC ¢ohu Ort.  Sonu Min. $ANGIC ¢onu Ort.  Sonu Min.
Canh Maks. Canh Maks.
Canl Canh Canh Canh
Sayisi Sayisi Sayisi Canh Sayisi Sayisi Sayisi Canl
Y Y Sayisi Y Y Sayisi
Alabalik 20 333 0 6 20 2.67 0 4
camuru
Tahil
(arpa+bugday) 20 0 0 0 20 0 0 0
Sebze 20 0 0 0 20 0 0 0
(marul+muz)
Balik sakatati 20 0 0 0 20 0 0 0
inek cigeri 20 0 0 0 20 0 0 0
inek gUbresi 20 0.33 0 1 20 2.33 2 3
Kum 20 6.67 4 9 20 3.67 2 5

katmanla kaplanmistir (Sekil 5). Bundan dolayi
bu materyallerin yogun bir sekilde oldugu
ortamlarda T. tubifex’in yasama sansinin cok

dUsUk oldugu sonucuna varilmustir.

T. tubifex’ in dogal yasam alanlarnin

mezbaha atik sular, kanalizasyon sulari, sanayi

atiklarinin yogun oldugu kirlilik orani yuksek sular
oldugu bilinmektedir. Bundan dolayi T. tubifex
yetistiriciliginin yapillacagi suyun kalitesinin cok
iyi olmasi beklenmemektedir. Diger yandan
daha 06nce T. tubifex vyetistrme denemesi
da

materyalleri kullaniimistir. Ancak bu denemede

yapillan calismalarda benzer zemin
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materyallerde meydana gelen curUmeden
dolayl T. tubifex’lerin hayatta kalma oranlar
oldukca dUsuk cikmistir. Bazi gruplarda ise

canlilann tamami dlmuastar.

Sekil 5. Zamanla cUrOyen ortamin goéruntUsu
(Uzerinde simUksU/mantanmsi bir olusum dikkat
cekmektedir).

Mineral Madde Kompozisyonunun

Belirlenmesi

T. fubifex’lerin mineral madde
kompozisyonlarinin belilenmesi icin 6ncelikle
dogadan toplanan T. tubifex’lerin  mineral
madde icerikleri dlcUlmustur. Daha sonra T.
loboratuvardaki 8  farkh  su

sicakiginda (14, 16, 18, 20, 22, 24, 26, 28°C)

tubifex’ler

akvaryumlara stoklanislardir. Her bir tekerrGre

baslangicta  150'ser gr canli  T. fubifex
stoklanmustir. T. tubifex’ler 20 gin boyunca bu
sicakliklarda tutulmuslar ve bu sUre boyunca
akvaryumlara gunlUk akvaryum yemi
eklenmistir. Deneme sonunda yeniden mineral
madde kompozisyonlar OlcUimustir. Deneme
sonunda elde edilen mineral madde icerikleri

Tablo 2'de dzetlenmistir.

OlcUm yapilan 5 mineral madde icinde ilk
alinan 6rnege gére deneme sonunda miktar
olarak artis gosterenler Tablo 2'de gosterilmistir.
Buna gdére Magnezyum sadece 28°C’'de artis
g6stermistir. Demir, bakir ve cinko degerlerinde
tUm deneme gruplarinda ilk érnege gdre artis
gbzlemlenmistir. Potasyumda ise tUm gruplarda
ilk ormmege godre azalma tespit edilmistir.
Magnezyum degerleri acisindan bakildiginda
dogadan toplanan canlilar ile 90 gun boyunca
laboratuvar  ortaminda  tutulan  canlilarin
degerleri acisindan énemli farklliklar olmadigi
sOylenebilir. Ancak ayni durum potasyum ve

demir icin gecerli degildir.

Tablo 2. Farkli su sicakliklarinda futulan T. tubifex’lerin vicutlanndaki mineral madde seviyeleri.

Mineral Madde (ppm)

Sicaklik (°C)
Mg K Fe Cu In
Baslangic 301,60 6709,50 894,60 0,029 114,20
14°C 248,60 4388,10 2239,70 0,081 578,90
16°C 268,80 5147,50 2013,90 0,162 566,00
18°C 254,80 2818,70 3836,20 0,207 545,90
20°C 341,80 3874,70 3885,90 0,173 480,70
22°C 272,90 4499,20 3630,60 0,110 442,20
24°C 276,50 3680,40 4188,00 0,122 459,00
26°C 254,40 4188,10 3320,10 0,110 494,70
28°C 305,40 4467,60 4562,40 0,119 664,10
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CUnkuU

potasyum oraninin

dogadan  toplanan  &rneklerde
daha yuUksek oldugu
goOrllmektedir.  Diger yandan  dogadan

toplanan T. tubifex’lerin  demir oranlar
laboratuvarda kosullarinda tutulan bireylerden
3-4 kat daha az ¢cikmistir. Benzer sonuc bakir ve
cinko icin de soylenebilir. Ozetle dodadan
sUre kontrollU

toplanan T. tubifex’ler bir

yetistiricilik sartlannda tutulurlarsa

bUnyelerindeki mineral madde iceriklerinde
degisimler olmaktadir. Ancak bu degisimlerin
hangi sartlarda ne oranda olacagdr dogrudan
ortam sartlari, zemin, su sicakligi ve besleme gibi

pek cok sarta bagli olarak degisim gdsterebilir.

TARTISMA

T. fubifex akvaryum baliklarinin
beslenmesinde kullanilan ¢cok degerli bir canli
yem t0r0dur. Sektérde kullanilan T. fubifex’lerin
hemen hemen tamami dogadan yakalanip
pazara sunulmaktadir. T. tubifex’ler daha cok
organik ve inorganik yUkleri cok fazla olan asir
kirli sulardan toplanmaktadir. Bundan dolay da
bu canli ile beslenen balk ftorleri yUksek
seviyede hastalik riski tfasimaktadir. Sadece bu
nedenden dolayl pek cok balk Ureticisi besin
degeri yUksek olmasina ragmen bu canlilar
kullanmak istememektedir. Diger taraftan T.
fubifex’lerin baliklann

gerek bUyUme

performansini  arttrmada gerekse  UGreme
performanslarnni arttirmada ¢cok verimli bir canli
yemdir. T. ftubifex'in kontrollG sartlarda
yetistirilmeleri, tasidiklar bu risklerin azalmasini
veya yok olmasini saglayabilir. Bunun icin bu
canlilarnn insan eli altinda Uretilip yetistirilmesi

cok énemlidir. Bu canli t0ronun yetistirilebilmesi

sarflanin  belilenmesi de bu

icin  uygun

calsmadaki  gibi  cok sayida deneme

yaplimasini gerektirmektedir.

Oplinger vd. (2011), T. tubifex yetfistiriciligi

konusunda  yaptiklan  dért  asamall  bir
calismada, farkll besin, rasyon, sicaklik ve stok
yogunlugu degerlerinin T. fubifex’in Ureme,
yavru verimi ve ergin bireylerinin  yasama

oranlarn  Uzerindeki etkilerini  incelemislerdir.
Denemenin birinci asamasl neticesinde sigir
gUbresi

ile beslenen gruptaki bireylere ait

yasama orani, yavru verimi ve bUyUme
performanslannin dostk oldugunu, ticari balik
yemi veya Spirulina katkili yem ile beslenen
gruplarda ise bu degerlerin en yUksek oldugunu
tespit etmislerdir. Farkli rasyonlarnn etkilerini
gbérmek Uzere yapllan ikinci denemede, canli
agirigin %0, %2.5, %5 ve %10’'u oranlarnda ficari
yem ile beslenen bireylerin bUyUme ve yavru
verimlerini incelemisler, en iyi degerlerin %5 ile
%10 rasyonlannda gdzlendigini belirtmiglerdir.
Sicakhgin  T. tubifex Uzerindeki eftkilerini
belirlemek Uzere yapilan diger asamada, en iyi
ve vyasama oranlannin  12-27°C

21°C'nin altindaki

bUyUme

araliginda gerceklestigini,

sicakliklarda ise yavru veriminin  olumsuz
etkilendigini kaydetmislerdir. Denemenin
sonasamasinda ise yedi farkl stok

yogunlugunun T. tubifex Uzerindeki efkilerini
arastirmislar, sonucta en dustk stok yogunlugu
degerinin uygulandigi gruplarda, diger gruplara
gore daha yUksek yavru verimi ve biyomas artisi

gdzlendigi tespit edilmistir.

Begum vd. (2014), farklh kOltOr ortamlarn

kullanilarak T. tubifex’in  yetfistiriciliginde en
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uygun koltor tekniginin  bulunmasi amaciyla
yaptiklarn calismada; 145 gun boyunca devam
eden deneyde kUltUr ortami olarak inek gUbresi,
taze balk ve bitkiler olmak Uzere 3 farkl kGItor
ortami kullanmistir. Her ortama deney boyunca
haftalk olarak 250 mg/cm? oraninda yem
verilmistir. Calisma  sonunda 3 kUItOr ortami
arasinda, taze balk sisteminde her ne kadar
dikkate deger bir kurt Uremesi gbzlense de
kurtlann en iyi gelisip bUyUdUgU kUltGr ortaminin
inek gUbresi oldugu bulunmus, bitki ortaminda
ise dnemli bir kurt Uremesi gdzlemlenmemistir. 3
kOltOr ortamindan elde edilen miktarlar inek
gUbresinde 8,192 gr/g, taze balkta 4,14 mg/g
ve bitki 2,43 mg/g

bulunmustur. Sonuc¢ olarak yapilan calismada

orfaminda olarak
kurtlann en iyi bUyOyUp gelistigi inek guUbresi
ortaminin daha uygulanabilir, daha kolay ve

daha ekonomik oldugu goérGlmustUr.

Pasteris vd. (1996), yaptiklan calismada, sucul
Oligochaeta'lerden T. tubifex’in popUlasyon
yapisi ile besin mevcudiyeti arasindaki iliskinin
belirlenmesi amaciyla farkll besin seviyelerinde
selUloz substrat kullaniminin T. tubifex’in kohort
Uzerindeki  efkisini

ve kisa zamanl kOltOrleri

arastrmislardir.  Calismada  kisa  zamanli
deneylerde, T. tubifex’in yumurta Uretimi ve
selUloz substrat
fakat  kohort

kUltUrlerde ayni sUrede yeni yavrulann selUloz

bUyUmesi Uzerinde

kullanilabilecedi  gérllmus

substrat Uzerinde henUz bUyUmedigi
gOrllmustar.
Paoletti (1989), T. tubifex’in ‘tubifex’ ve

‘blanchardi’ formlarnin yetistiriciliginde  farkli

sicaklik degerlerinin efkilerini incelemek Uzere bir

deneme gerceklestirmistir. Deneme sonucunda
dUsUk

degerlerini daha az tolere edebildigini, daha

‘blanchardi’ formlarinin sicaklk
gec eseysel olgunluga ulasip, daha dusuk
yumurta verimi  gosterdigini  belirtmis; ayrica
‘blanchardi’ formlarnin gelisimlerini
sUrdUrebilecekleri minimum sicaklik degerinin
8°C oldugunu, ‘tubifex’ formlan icin ise bu

degerin 0°C oldugunu kaydetmistir.

Hossain  vd. (2011), Tubificid tUrlerinin
yetistiriciliginde soya kUspesi ve hardal
kUspesinin etkilerini incelemislerdir. Deneme

%20 hardal
kUspesi, %20 bugday kepedi, %20 sigir gubresi

sonucunda %30 soya kuUspesi,

ve %10 kum iceren zemin materyalinde en iyi

yavru veriminin gerceklestigini tespit etmislerdir.

Finogenova & Lobasheva (1987), T. tubifex’in
bUyUmesine etki eden faktdrlerin belirlenmesi
Uzerine yaptiklan calismada, zeminde organik
maddenin bollugu basta olmak Uzere cesitli

faktérlerin bOyUme  Uzerinde etkili oldugunu

tespit etmistir. Ebrahimi vd. (2009), Tubifex
kurtlannin  yetistiriciliginde  biyomas  artigi
Uzerinde zemin materyalinin etkisinin

belirlenmesi amaciyla yaptiklar calismada inek

gUbresi  ve marul materyallerinin Tubifex

tubifex’in Uzerine etkisi

karsilastinimistir. Aston (1968), bir Tubificid t0r0

biyomas  artis

olan  Branchura sowerbyi’'nin  fekondite,

bUyUme ve hayat déngust Uzerine sicakhigin
etkisini arastrmistir.  Laboratuvar satlannda
yapllan calismada, olgun kurtlarda kurt salinimi
ve cinsel olarak olgun olmayan kurtlarda
bUyUme icin uygun sicakligin 25°C civari oldugu
Cinsel

bulunmustur. olarak olgun olmayan
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kurtlarda bUyUme icin uygun sicaklik her ne
kadar duUsuk olsa da (10-15°C), 20-25°C’'de
olgun olmayan kurtlann bUyUtUlmesi
sonucunda daha yuksek oranda kokon Uretimi

olabilecegdi sonucuna varimistir.

Marian vd. (1989), T. tubifex yetistiriciliginde
onceki yetistiricilik calismalanndan daha az
maliyetli yeni bir  yetistiricilik sistemi
denemislerdir. Calisma, 36 akvaryumdan olusan
kapall devre sistemde gerceklestiriimis ve zemin
materyali olarak inek gUbresi kullanimistir.
Calisma sonunda sistemin Uretkenlik kapasitesi 1

kg kurt/25 kg inek gUbresi olarak bulunmustur.

Ahamed & Mollah (1992),
calsmada Tubificid tUrlerinin  yetistiriciliginde,

farkl

yaptiklar

kOltOr  ortamina seviyelerde eklenen
bugday kepegdi ve hardal yagdi lapasinin etkisini
arastirmislardir. Calismada, Tubificid tUrleri %35
bugday kepegdi, %20 hardal yadi lapasi, %25
inek gubresi ve %20 ince kum iceren kuUltOr
ortaminda 60 gUnde 419,4 mg/cm? oraninda bir
Uretim gd&stermislerdir. Calismada ayrnica yeni
kurt yavrularnin deney baslangicindan 20 gun
sonra goruldugu ve 1,0 gr kurt Uretimiicin 2,85 gr
ham zemin materyali de

gerektigi rapor

edilmistir.

Unal (2003), yaptidi denemede farkll besi
ortamlarnnin ve su debisinin T. tubifex’in biyomas
artisi Uzerine eftkisini arastirmistir. Calismada %75
sigir gubresi ve %25 kum iceren ortama (kontrol
grubu), %3 oraninda cigit kUspesi ve kan unu
ilavesinin T. tubifex'in biyomas artisi Uzerine etkisi
olmamis (P>0,0+5), ancak soya kuspesiilavesinin
T. tubifex’in biyomas artisi Uzerine eftkili oldugu

bulunmustur.

Yanar vd. (2003), T. tubifex’'in  besin
kompozisyonunun belirlenmesi amaciyla
yaptiklarr calismada T. tubifex’in oransal

dagiimi olarak ham protein %11,02+0,58, lipit
%2,14+0,06, kUl %1,83+0,16 ve kuru madde
%18,78+0,83 degerleri bulundugunu belirtmistir.
Toplam yag asidi miktar 7,28 mg/100mg kuru
agirlk olup bunun %18'ini ®-3 (C18:3n3 ve
C20:5n3) ve %22'sini -6 (C18:2néc ve C20:4né)
serisi yag asitlerinin olusturdugu belirlenmistir.
Esansiyel aminoasitlerinden en fazla bulunani
(amino asit g/100 g protein) lizin (6,54+0,12) ve
(6,52+0,13)
(5,39+0,04), valin (4,92+0,09), tfreonin (4,81+£0,09),

|6sin olup bunu siraslyla arjinin

fenilalanin  (4,36+0,09), isoldsin (4,31+0,08),
tiyrosin  (2,74+0,07), histidin  (2,67£0,03) ve
metionin  (1,82+0,04) izlemis ve toplam

karotenoid miktar ise 15,02+0,80 mg/kg olarak

tespit edilmistir. +

SONUC

LiteratUrdeki calismalar g6z onune

alindiginda T. tubifex t0ronUn kOItOro ile ilgili
yapilan calismalarin sinirli oldugu
gozlenmektedir. Bundan dolayr da bu t0rin
dnemi

yetistiriciligine  ydnelik

Elde

calismalarin

artmaktadir. edilen sonuclar

dogrultusunda daha detayll  arastrmalara

gerek  duyuldugu ortaya  cikmistir.  Bu
calsmadan elde edilen bulgularn ileride bu
konuda yapilacak bilimsel calismalara kaynak

teskil edecegi dusUnUlmektedir.

TESEKKUR

Bu calisma 2130033 nolu TUBITAK projesi ve

COMU Bilimsel Arastrma Projeleri Koordinasyon
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Birimi (BAP) tarafindan FHD-2018-1436 nolu proje

kapsaminda desteklenmistir.

ETIK STANDARTLARA UYGUNLUK
Cikar Catismasi

Yazar herhangi bir cikar catismasi olmadigini

deklare etmektedir.
Etik Onay

Yazar bu tUr bir calisma icin resmi etik kurul

onayinin gerekli olmadigini bildirmektedir.
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ARTICLE INFO ABSTRACT

A female albino crayfish Pontastacus leptodactylus (Eschscholtz, 1823) was captured
from Atikhisar Reservoir in Canakkale, Turkey on July 18, 2020. The albino crayfish is lacked

melanin that is normally found on normal crayfish. The compound eyes of the albino

crayfish were black as in normal crayfish. Morphometric characteristics were measured

Received: 17.08.2020 and the total length was 101.98 mm, carapace length was 50.04 mm, carapace width
Accepted: 12.10.2020 was 26.56 mm and weight was 35.90 g. Albinism is a widespread disorder in the animall
Keywords kingdom and is friggered by the absence of melaninin the skin, eyes, or hair. Investigation
Albino on albinism has commonly focused on mice and humans. Therefore, there is restricted
Pigmentation research on albino crayfish. In the present paper, the occurrence of albinism in crayfish
Color anomaly L o o )
Crayfish is firstly reported from Atfikhisar Reservoir in Canakkale, Turkey. Therefore, this paper
Pontastacus leptodactylus significantly contributes to the scientific literature by providing the first knowledge on the
Atikhisar

Canakkale presence of albino crayfish in the Atfikhisar Reservoir, Canakkale, Turkey.
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INTRODUCTION

Albinism is a widespread disorder in animails
and is friggered by the absence of melanin in
the skin, eyes, or hair (Potterf et al., 1998).
Albinism is a genetic disease caused by a
(alb) in

condifion that results in the lack of melanin and

recessive gene the homozygous
distribution of chromophores in animal skin
(Browder, 2005; Jablonski et al., 2014). Bechtel
(1995) described phenotypically this anomaly
as the white coloration of the skin and by the
red iris. Wild albino individuals are very scarce in
the natural environment (Zhao et al., 2015).
Albino individuals are more visible prays for

predators with their atfractive colours.

Albino individuals of the lobster and crab
species were reported in the literature. An
albino of crab (Chionoecetes japonicas) that
lacked red pigment in walking legs and the
carapace has been reported by Muraoka &
(1993).

(Portunus) trituberculatus) that lacked light blue

Honma An albino crab (Portunus
and dark green pigments was also reported by
Ariyama (1997). Okamoto & Misyuku (1998)
reported an albino of the lobster.
(1999)

crayfish (Procambarus clarkii) which is a male

spiny
Nakatani firstly reported albinism in
albino crayfish that lacked red pigments and
melanin exceptinits compound eyes. Nakatani
(2000) examined the possibility of albinism in
crayfish due to hormonal defects. Begum et al.
(2010) studied the reproductive capacity of

albino morphs of P. clarkii.

Until nowadays, there has been restricted
research focused on albino crayfish. Therefore,
this paper aims to provide the first document on
albino crayfish from a reservoir in Canakkale,

Turkey.

MATERIAL AND METHODS

A specimen of Pontastacus leptodactylus
(Eschscholtz, 1823) was collected from Atikhisar
Reservoir in Canakkale, Turkey. The specimen
was captured using a fyke-net. The fyke-nets
with 17 mm mesh size were placed on the
bottom of the reservoir at 5 m water depth. The
soaking time of fyke-nets was 3 days. The fyke-
nets were collected from the reservoir on 18 July
2020. Sampling was conducted during the
daytime. The ground has a muddy substrate in

the sampling location.

Afikhisar Reservoir was constructed on
Sarnicay Stream to supply water for drinking
purposes (Kale, 2019). The reservoir is the only
drinking water source for people inhabiting
Canakkale (Kale & Acarli, 2019a) and it serves
as a water and

supplier to agricultural

anthropogenic activities for drinking and
irrigation purposes around the basin (Kale &

Acarli, 2019a; Kale & Acarli 2019b).

RESULTS

The specimen examined was a female
albino crayfish (Pontastacus leptodactylus). The
albino crayfish is lacked melanin that is normally
found on normal crayfish. Lack of pigmentation
was observed in all parts of the body and

appendages of the specimen. On the other
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hand, the compound eyes of the albino
crayfish were black as in normal crayfish.
Morphometric characteristics were measured
and the total length was 101.98 mm, carapace
length was 50.04 mm, carapace width was

26.56 mm, and weight was 35.90 g.

26°0'0"E
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40°0'0"N
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Figure 1. Sampling location of albino crayfish,

Atikhisar Reservoir, Canakkale, Turkey

Figure 2. The albino crayfish individual captured

from Atikhisar Reservoir, Canakkale, Turkey

A comparison of the albino crayfish and
better

understanding the colouration between two

normal crayfish was provided for
types of the phenotype (Figure 3). It can be

clearly seen that the colour of the albino

crayfish is unequivocally different from normal

crayfish.
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Figure 3. Comparison of normal crayfish and the

albino crayfish from  Atikhisar Reservorr,

Canakkale, Turkey

The albino crayfish individual was captured
at the depth of 5 m from the muddy substrate.
The physicochemical characteristics of lake
surface water were measured with a YSI probe.
The temperature of the lake surface water was
26.9°C, pH was 8.29, dissolved oxygen was 11.49
mg/l, the percentage of dissolved oxygen was
143.10%, the electrical conductivity was 431.50
us/cm, and the salinity was 0.20 ppt. An
extraordinary weather event was not observed

during the sampling period.

DISCUSSION

Albino individuals have been reported for
goldfish
(Kajishima & Takeuchi, 1977), sea urchin (Seikai,
1985; Kehas et al., 2005), crabs (Muraoka &
Honma, 1993; Ariyama, 1997; Nakamura et al.,
2001; James, 2005), zebra fish (Hyodo-Taguchi

few aquatic organisms such as
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et al., 1997), flounder (Koga & Hori, 1997),
lobster (Okamoto & Misyuku, 1998; Landa-
Jaime et al., 2018), turbot (Kelsh et al., 2000),
medaka fish (Kehas et al., 2005), rainbow trout
(Guo et al., 2007), and sea cucumber (Lin et al.,
2013; Ferndndez-Rivera Melo et al., 2015; Zhao
et al., 2015). The first report on the occurrence
of albinism in crayfish (Procambarus clarkii) was
(1999). The author

investigated a male albino crayfish (P. clarkii)

published by Nakatani

that lacked red pigments and melanin except
in its compound eyes. Then, Nakatani (2000)
studied the possibility of albinism in crayfish due
(2010)

scrutinised the reproductive capacity of albino

to hormonal defects. Begum et al.

morphs of P. clarkii.

This paper reports the first observation of an
albino crayfish in the Atikhisar Reservoir. Several
factors may cause albinism. Nakatani (1999)
revealed that the albino characteristic is
recessive to the typical pigmentation of normal
crayfish and that the heritage pattern is
controlled by Mendelian laws. Kajishima &

Takeuchi (1977) noted that it was clearly seen

from ultrastructural  surveillonces on  the
melanosomes of late-melanising fish  that
incompletely melanised albino  pigment
granules could  distinguish  from  normal

melanosomes under the control of the C gene.
Leal et al. (2013) indicated that the existence of
albinism in fishes could be affected by random
genetic change, water pollution, or genetic
changes because of the population size. Zhao
et al. (2015) documented that the immediate
albinism is the existence of

reason for

melanocytes or melanin generation syndrome.
Tyrosinase (TYR) elicits the melanin generation
and the generation occurs in melanosomes.
The foremost progressions of melanin synthesis,
emission, and absorption are documented by
Zhao et al. (2015). These main processes are
controlled by various elements, such as
cytokines, hormones, and the physicochemical
characteristics of the contiguous environs of
melanocytes (Lin & Fisher, 2007; Wang et al.,

2007; Zhao et al., 2015).

The colour and the pattern of albinism in
aquatic organisms differ from the distribution
pattern and abundance of pigments in the skin.
Zhao et al. (2015) noted that pigments are
originated from neural crest cells in fish similar to
mammals, and the authors pointed out that
these pigments are melanophores, iridophores,
erythrophores, and xanthophores. Zhao (2011)
documented that albino individuals usually
suffer pathological vicissitudes containing
anaemia, osteosclerosis, megacolon, inner ear

imperfections, and nervous system diseases.

Recreational fisheries, sport fishing, and
small-scale fishing activities are allowed under
some fisheries management regulations and
restrictions in Atikhisar Reservoir. However, there
is no professional fisheries activity in the
reservoir. Therefore, there is no fishing pressure
or overfishing possibility of fisheries resources in
the reservoir. On the other hand, no pollution
was observed in the lake surface water of the
reservoir during the sampling period. Thus, there
is no potential cause for albinism in the crayfish

except for the lack of melanin in the skin of the
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specimen. Hence, further investigations should
be carried out to understand the reason for
albinism in the crayfish and genetic factors
should have experimented in detail. Moreover,
as stated by Lin & Fisher (2007), continuously
understanding the charities of melanocyte to
skin biology would surely make available novel
prospects for the avoidance and cure of skin
diseases. More investigations are compulsory to
the this

phenomenon in species

understand reasons  causing
different
demonstrating albinism and to assess if
abnormal coloration could be considered as
the habitat
populations in extraordinary conditions (Landa-

Jaime et al., 2018).

an indicator  of quality or

CONCLUSION

The present paper significantly contributes to
the scientific literature by providing the first
knowledge on the presence of albino crayfish
(P. leptodactylus) in the Atfikhisar Reservoir,
Canakkale, Turkey.
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The aim of this study was to determine the preferences of students attending Mersin
University's Ciftlikkdy and Yenisehir campuses for seafood consumption preference and
fo what extent these preferences are related to demographic characteristics such as
gender, age, income level and type of program they study. Data were obtained by
random sampling method in April, May and June of 2018 on a questionnaire form based
on face-to-face interviews with 550 students from different programs. Of the 550 students
surveyed, 53.8% were female, 46.2% were male, 70% were between 18-23 years, 23% were
between 24-28 years, 4% were 33 and over, 3% were 29-33 age group. 74% of the students
participating in the survey are undergraduate, 15% are associate degree, 9% graduate,
2% continue their doctoral education. The majority of the students stated that they live
with 33% of their families. 32% stated that they stayed in dormitories, 26% in dormitories
and 9% in other (their own) places. The results of the survey show that students prefer 46%
pouliry meat, 39% red meat, 8% fish, 1% other fish products and 6% do not prefer any type
of meat. The majority of the students (80%) stated that they had knowledge about the
importance of fish consumption and 16% did not have any knowledge. The most
common anchor, 19% sea bass, 17% sea bream, 11% frout, 8% sardine, 5% red mullet, 3%
silver, 2% mullet and 7% ofther fish, respectively it is consumed. While students consume
89% fresh seafood, they consume 4% canned food, 2% frozen, 1% salted and brine and
3% other forms. While 44% of the students prefer frying as a cooking method, 27% prefer
grilling, 20% prefer oven, and 3% prefer steaming. According to the highest rate of fish
consumption, respectively; 37% once a month, 20% once every fifteen days, 17% once
or twice a year, 12% never consumed any fish, 3% once a week, 1% more than once a

week.
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Universite Ogrencilerinin Su Urinleri Tiketim Aliskanhklarinin incelenmesi:

Mersin Universitesi Ornegi

OZET

Bu calismanin amaci Mersin Universitesinin Ciftlikkdy ve Yenisehir KampUslerinde 6grenime devam
eden &grencilerin su Urunleri tUketim tercihleri ve bu tercihlerin cinsiyet, yas, gelir dizeyi ve 6grenim
go6rdukleri program tipi gibi demografik dzellikler ile iliskisinin belilenmesidir. Veriler 2018 yili Nisan, Mayis
ve Haziran aylannda on lisans, lisans ve lisansUstl programlardan rastgele secilen 550 dégrenci ile yuz
yUze gérisme ydntemi esasiile anket formu Uzerinden elde edilmistir. Anket sonuclar Mersin Universitesi
ogrencilerinin su UrUnleri tUketim oranlarnin (%9%) kirmizi et (%39) ve kanatl eti (%46) tUketiminden dUsuk
oldugunu gostermektedir (p<0.01). Balik tUketiminin (%8) diger su UrUnleri tUketim oranindan (%1) daha
yUksek oldugu, tUketimde tercih edilen tUrlerin ise sirasiyla hamsi (%28), levrek (%19), cipura (%17) ve
alabalik (%11) oldugu saptanmistir. TUketim seklinin %89 taze, %4 konserve, %2 donmus, %1 tuzlanmis ve
salamura seklinde tercih edildigi belirlenmistir. Pisirme seklinde ise yagda kizartma (%44), 1zgara (%27)
ve finn (%20) yontemlerinden fazla uygulandigi tespit edilmistir. Balik tUketim sikliginin, %37 ayda bir kez,
%20 on bes gunde bir kez, %17 yllda bir ya da iki kez, %12 hic balik tUketmeyenler, %3 haftada bir kez,

%1 haftada birden fazla olarak belirlenmistir.

Anahtar Kelimeler: Su UrUnleri, TUketici tercihleri, Mersin Universitesi, Ki-kare testi.

karasal  kaynaklardan en Ust  seviyede

GIRIS faydalonmaya calismaktadirlar. Bu amacla

Beslenme yasamin sUrdUr0lebilirligi yani sira ginimUz modern teknolojileri  kullanimakta
insanlann  cevreyle olan liskisini  belirleyen olup yeni teknolojiler de gelistiriimektedir ancak
onemli etkenlerden biridir. Sagdlikli beslenme, karasal kaynaklarin talebi karsiamasi mUmkin
diyette, temel besin bilesenlerinin varligi ile olmamaktadir (Erdogan, 2018). Bu nedenle
saglanabilir.  Insanoglunun  temel  protein insanlar yasamlarini devam ettirebilmek icin
kaynagini kirmizi et ile balik ve kanafl eti gibi alternatif besin kaynaklanna ydénelmislerdir. Su
beyaz et olusturur. Toketimde tercihi etkileyen Uronleri ik akla gelen alternatif besin kaynad
pek ¢cok faktdr yer almaktadir. Son yillarda artan olmustur (Bayraktar, 2018).

dunya nUfusuna paralel olarak besin ihtiyaci da o . L . .
Su UrUnleri, femel besin bilesenlerince zengin,

artmigtir. Diger yandan, mera ve otlaklarn yerini e . )
? gery Y sindirimi  kolay ve oldukca lezzetli bir besin

kentlesme ve sanayilesmeye birakmasi, karasal - - . ) )
? yiesmey kaynagidir. Baligin, fosfor, iyot, demir, kalsiyum

hayvanciigin  azalmasina neden olmustur.
Y 9 ? gibi madensel tuzlar ve A, D, K ve B grubu

insanlar besin ihtiyaclanni temin etmek ve ) ) . .
vitaminler agisindan zengin oldugu

beslenmeden kaynaklanan sorunlarnni en alt
Y bilinmektedir (Odabasi, 2016).

seviyede tutabilimek icin dUnya Uzerindeki
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Yeterli ve dengeli beslenme icin ginde 70 gr
proteine ihtiyac vardir ve bu protfeinin 47
graminin olmasi

hayvansal kaynakli

gerekmektedir. DUnyamizn  3/4'" U sularla
kaplidir. Sucul ortamin dUinyada artan besin
intiyacini  karslamada yeterli  potansiyelinin
olmasi ve bu nedenle su UrUnlerinin de hizla
artan dunya nufusu icin ucuz ve kaliteli protein
kaynagi olmasi, su UrUnlerinin stratejik bir Sneme
sahip oldugunun gdstergesidir (Sen & Sahin,

2017).

Balik tUketimi insanlik tarihine dayanir. O
dénemde, balk aviamak, diger hayvanlarin
avlanmasindan ya da bitkilerin yetistirimesinde
cok daha kolay oldugu icin balik tUketimi daha
fazla tercih edilmistir (Guler vd., 2017).

Birlesmis Milletler Gida ve Tanm Orgity, balik
ve diger su UrUnlerinin insan beslenmesine
katkisinin bUuyUk oldugunu ve yetistiriciliginin de
2018).
DUnya genelinde tUketilen deniz canlisi tOrinin
20.000’den fazla oldugu bildirilmistir.

onemli oldugunu vurgulamistir  (Sivri,

Su UrUnleri yetistiriciligine, iki bin yil dnce Misir
ve Cin'de pirinc tarlalarinda sazan yetistiriciligi
ile baslanmistir (GUrcay, 2014). Dunyada ticari
balkciiga 15. yUzylin sonlannda  bagslanmis
sonraki iki yOzyll icinde de bUyUk bir balikcilik
sanayi olusmustur. Bununla birlikte yakalanan
balklar islemek icin cesitli cihazlarla donatiimis
bUyUk balikei filolan kurulmus olup balikcilik ve su
UrUnleri cok bUyUk bir sanayiye déonUsmustur.
Ancak deniz ve i¢c sularda asin ve kontrolsUz
avcilk balik stoklanna ciddi zararlar vermistir

(Yozicioglu, 2015).

Su UrOnleri fticaretfi Ulkelerin ic ve dis

piyasalarinda da dolasim yaratmistir. Balikeilik,
bugin oldugu gibi gelecekte de Ulke
ekonomisine daimi girdi saglayan kaynaklardan
birisidir. Balikcilk sektdérOnUn avlama, isleme,
yetistiricilik alaninda gelisiminin saglanmasi, bu
kaynaklarin kullaniimasi,

dogru ve yeterli

gereksinim duyulan besin kaynaginin

sUrdurUlebilidigine  yani  sira  sosyo-ekonomik
iyilesmeye katki sunacaktir. Dolayisiyla bunu
etkileyen her t0rlG olumsuz faktdéron iyi bilinmesi

ve bertaraf edilmesi gerekmektedir.

insanlarin, hayvansal protein kaynaklarini
tUketim tercihleri, cesitli faktorlere bagh olarak
degismektedir.  Bunlarn

basinda  saglikl

beslenme  bilinci, gelir duzeyi, egitim
gelmektedir. insanlann tUketim aliskanliklarinin
belilenmesi ve gelir duUzeylerinin  tOketim
miktarlarnni ne kadar etkilediginin tespit edilmesi,

saglikl nesiller olusturmak icin gereklidir.

Bu calisma ile Mersin Universitesi'nde egitim
goéren on lisans, lisans ve lisansUstl égrencilerin
su UrUnleri tUketim aliskanliklarinin belirlenmesi
amaclanmistir.  Arastirmada, &grencilerin su
UrGnleri tUketim tercihlerinde, Universite dncesi
yasadigil yer, cinsiyet, yas, gelir dUzeyi, tUketim
sikhig

degiskenlerinin etkisi belirenmistir. Bu

degiskenler ile  Mersin  ilinin  Universite
dgrencilerinin su  UrUnleri  tUketimi  Uzerindeki
etkisi ortaya konulmustur. Calisma sonunda su
UrOnleri  tUketim bilinci, tercih nedenleri ve
tUketim tercihini etkileyen faktérler belirlenmis
ve elde edilen bulgular dogrultusunda &neriler

sunulmustur.
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MATERYAL VE YONTEM
Calismanin Evreni ve Orneklem

Arastirma evrenini Mersin - Universitesi'nde
okuyan dgrenciler olusturmaktadir. Universitenin
iiceler haric Mersin iI merkezinde Ciftlikkdy
Merkez KampuUsU, Yenisehir ve Tece KampUsU
olmak Uzere U¢ adet kampuUsU bulunmaktadir.
Ciftlikkdy 27.687,

KampUsinde 494 o6grenci egitim-6gretimine

KampUsinde Yenisehir

devam etmektedir.

Calismanin éreklemini Mersin Universitesinin
Ciftlikkdy ve Yenisehir kampUslerinde yer alan 3
farkl programda 6grenim gdren 550 &grenci
olusturmakta olup ogrenciler tesadufi
ornekleme yontemiyle secilmistir. Ankete katilan
ogrencilerin %53,8'i kadin, %46,2'si erkek; %70’
18-23 yas araliginda, %23'0 24-28 yas araliginda,
%4'0 33 ve Uzeri, %3'0 29-33 yas araligindadir.
Ankete katilan égrencilerin %74'0 lisans, %15
on lisans, %9'u yUksek lisans, %2'si dokftora
editimine devam etmektedir. Ogdrencilerin
%33'0 aqile yaninda, %32'si 6grenci evinde,
%26’

evlerinde yasadiklarini belirtmislerdir.

ogrenci yurdunda ve %%'u  kendi

Arastirma Yontemi ve Verilerin Toplanmasi

Arastirmanin ydéntemini, Mersin
Universitesi’'nde dgrenim goéren dn lisans, lisans
ve lisansustu égrencilere yUz yUze gériusme ve
anket uygulamasi olusturmaktadir. Veriler 2018
yil Nisan, Mayis ve Haziran aylarnda, 550
ogrenciye uygulanan anket formu Uzerinden

toplanmistir. Anket 27 sorudan olusmaktadir.

Anket formun olusturulmasinda iki farkl uzman

go6rusu alinmustr.

Anket formunun ilk bdlumunde dgrencilerin
demografik &zelliklerine ve balketi tUketim
durumlar yer almaktadir. Anket formunun 5. ve
8. sorusu aclk uclu olarak hazirlanmis, 5. soruda
ogrencilerin “Universite dncesi yasadigi sehir”, 8.
soruda ise 6grencilerin “su UrUnleri denildiginde
akillarina ilk gelen seyin ne oldugu” sorulmustur

(Tablo 1).

Arastirmanin kavramsal cercevesi acisindan
su UrUnleri tUketimi bakimindan &grencilerin
egilimlerini belirleyen etkenler, tUketime ybnelik
aligskanlk, pisirme yéntemleri, satin  alma
asamasinda belirleyici olan faktérler, diger su
UrUnleri tOketim tercihleri ve yetistiricilik Oron0

tUketimine yonelik egilimleri arastinimustir.
Verilerin Analizi

Calisma verilerinin analizi SPSS istatistik paket

programi ile gerceklestiriimigtir. Anket
calismasinda 6ncelikle elde edilen verilere ait
yuzde ve frekans

degerleri  belirlenmistir.

Sonuclar Uzerinden tUketicinin su  Ur0nleri
tUketim tercih ve oranlarina yénelik cinsiyet, yas,
gelir duzeyi, 6grenim durumu gibi faktérlerinin
etkisini belilemek amaciyla Ki-Kare (Chi-square)
analizi yapilmistir.  Ki-kare testinin en énemli
varsayimlarindan bir tanesini 5'in altinda deger
alabilecek hucre

sayisinin - tfoplam  hicre

sayisinin - %20'sini . asmamasi  olusturmaktadir.
HUcre sayisinin %20'yi astigr durumlarda Pearson
Ki-Kare yerine Likelihood Ratio testi kullanilarak
yorumlar yapilmistir (Can, 2014; BUyUk&ztUrk,

2005).Istatistik anlamliikta p<0,05 alinmistir.

46



Alageyik et al. (2020) Acta Natura et Scientia 1(1): 43-55 /Q ACTANATURA ET SCIENTIA

Tablo 1. Calismada uygulanan anket

Sorular Yanit Se¢enekleri

Cinsiyetiniz? a) Kadin b) Erkek

1-Yasiniz2 a) 18-23 b) 24-28 c) 29-33 d) 33>

2-Aylik Geliriniz2 a) 0-500 b) 501-1000 c) 1001-1500 d) 1501-2000 e) 2001>
3-Okudugunuz program fipie a) On lisans b) Lisans c) YUksek Lisans d) Doktora
4-Bannma fipi2 a) Ogrenci Yurdu b) Ogrenci Evi c) Alle yani d) Diger .....

5-Universite dncesi yasadiginiz sehire

a) Ozel sektér b) Kamu sektéri c) Emekli d) Ev hanimi
6-Annenizin meslegi? F) DIGET (cervereeeeeeeeeereeenen, )

a) Ozel sektér b) Kamu sektéri ¢) Emekli
7-Babanizin meslegdi? d) Diger (

8-Su UrUnleri denilince akliniza ilkk gelen sey nedire

9-Daha ¢ok hangi eti tUketiyorsunuze a) Balik b) Kirmizi et ¢) Kanatli eti d) Diger Su Urinleri e) Hicbiri

10-Sizce diger et tUrleri ile karsilastinldiginda balik fiyatlan nasildire  a)Ucuz b)Normal c)Pahali d) Fikrim yok

11-Ne kadar siklikla balik tUketiyorsunuz? a) Haftada birden fazla b) Haftada bir c) 15 ginde bir
d) Ayda bir e) Yilda bir f) TOketmiyorum

12-Yukandaki soruya cevabiniz balk tUketmiyorum ise sebebiniza) Temizieme gicligu b) Kokusu c) GérinUst d) Tadi

nedirg e) Aliskanligin olmamasi f) DIger (......coeevvveniineinnnnnn. )
13-Baligi tercih etmenizin sebebi nedire a) Saglikl olmasi b) Lezzeti c) Ucuz olmasi d) Besleyici olmasi
e)Diger (veveeviieiiiiiieiein, )
14-Balik tGketiminin dnemi hakkinda bilgiye sahip misiniz? a) Evet b)Hayir
15-Baligi nerden satin aliyorsunuz? a) Pazar yeri b) Balik hali ¢) SUpermarket d) Kendim aviiyorum
e)Diger (vovveeviiieiiiiiieiean, )
16-Balik satin alirken neye dikkat edersinize a) Tazelik b) Fiyat c) Lezzet d) Pisirme sekli €) Alinan yerin temizligi f) Diger
(cereei e )
17-En ¢ok tUkettiginiz balik hangisie a) Cipura b) Levrek c) Sardalye d) Hamsi e) Barbunya f) GUmUs
g) Kefal h) Alabalik i) Diger (.....cccveeiiiiiiniininnne. )
18-Hangi mevsimde daha ¢ok su Urdnleri tUketiyorsunuze a) ilkbahar b) Yaz ¢) Sonbahar d) Kis ) Fark etmez
19-Balik tUketme bigiminiz? a) Taze b) Donmus c) Konserve d) TuzZlanmis €) Salamura
f) DIGer (ceveveeeeneiiiieiiieeene )
20-Hangi pisirme ydntemiyle baligr tUketiyorsunuz? a) Kizartma b) Izgara ¢) Bugulama d) Firn
e) Diger (coveeiiieiiiiiiiieiean, )
21-Balik harici en ¢ok hangi su UrUnlerini tUketiyorsunuz? a) Midye b) Karides c) Kalamar d) Ahtapot e) Istakoz
f) DIGer (veveveeeeieiiiiieiiieeee )
22-islenmis balik Crinlerinden hangisini hazir yemek olarak satina) TutsUlenmis balik b) Konserve balik c) Balik kdftesi d) Balik kroket e)
alirdinize Lakerda f) DIGer (.oceoveeeniiniiiinainanes )
23-TUketim icin yetistiricilik UronU balik tercih eder misinize a) Evet  b) Hayrr

24-Okul yemekhanenizde yeterli oranda balk ¢ikhigini dUsinUyora) DUsunbyorum b) DUsunmUyorum c) Fikrim yok
musunuze

25-Okul yemekhanenizde balik ciktiginda tOketiyor umusunuz? a) TUketiyorum b) TUketmiyorum

26-Okul yemekhanenizde cikan baligi tUketmeme nedeninize a) Pisiim sekli b) Baligin cinsi c) Diger (............ )

27-Baligr daha cok nerede tUketirsinize a) Evde b) Restoranda c) Bifede (Balik ekmek-Fastfood)
d) Piknikte €) DIger (....c..oevvveveieniininnnnss )
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Verilerin istatistiksel analizi SPSS  paket

programi kullanilarak degerlendirilmistir.

Verilerin analizinde ¢capraz tablolar olusturulmus
olup tUketici tercihlerini yansitan kategorik
degiskenler arasindaki iliskiler “iki dedisken icin
Ki-Kare  Testi” ile incelenmistir.  Sonuclar
belirlenen kriterler 1siginda istatistik ydntemleriyle

sunulmustur.

BULGULAR VE TARTISMA
Bulgular
Mersin  Universitesinde  dgrenim  gdren

ogrencilerin  su  UrUnleri  tUketim  oranini

belirlemek amaciyla yapilan anket calismasi 6n
lisans, lisans ve lisansusty  programlardan
rastgele secilen, %54'0 kadin, %46’si erkek
550

Ogrencilerin

toplam ogrenci  ile  yOrUtGImUOstUr.

beslenmeye yobnelik 1tUketim
aliskanliklannin  belirlenmesinde, yas, cinsiyet,
okuduklarn  programlar, gelir dUzeyi gibi
sosyolojik veriler incelenmistir. Ankete katilan
Ozelliklerin

ogrencilerin sosyo-demografik

dagilimlarn Tablo 2'de gosterilmistir.

Ogrencilerin  tUketim tercihlerini  etkileyen

faktorler Tablo 3'te sunulmustur.

Ankete katilan 6grencilerin tUketim tercihi,
sikhdi, tUketilen balik ve diger su UrUnleri ile

cinsiyet arasindaki iliski Tablo 4'te sunulmustur.

Ankete katilan 6grencilerin tUketim tercihi,
sikh@i, tUketilen balik ve diger su UrUnleri ile yas

gruplar arasindaki iliski Tablo 5'te sunulmustur.

Ankete katilan 6grencilerin tUketim tercihi,
sikh@i, tUketilen balik ve diger su Urunleri ile gelir

dUzeyleri arasindaki iliski Tablo 6'da sunulmustur.

Tablo 2. Ankete katilan &grencilerin sosyo-

demografik dagilimi.

Yas f %

18-23 387 704
24-28 126 22,9
29-33 16 2,9
33 ve Uzeri 21 3.8
Aylhk gelir f %

0-500 TL 267 48,5
501-1000 TL 142 25,8
1001-1500 TL 60 10,9
1501-2000 TL 33 6,0
2001 ve Uzeri 48 8.7
Okuduklari program tipi f %

On lisans 82 149
Lisans 407 74,0
YUksek lisans 48 8.7
Doktora 13 2,4
Barinma tipi f %

Ogrenci yurdu 144 26,2
Ogrenci evi 179 32,5
Alile yani 179 32,5
Diger 48 8.7

Ankete katilan &grencilerin tUketim tercihi,
sikhigi, tUketilen balk ve diger su UrUnleri ile
ogrenim durumu arasindaki iliski Tablo 7'de

sunulmustur.
Tarhgma

Mersin Universitesi dgrencileri ile yUrUtilen bu
arastrmada ankete katilan &grencilerin tUketim
tercihlerinde, cinsiyet, yas, gelir durumu, egitim
dUzeyi tUketim aliskanligini etkilemektedir. Su
UrGnleri  tUketiminde &grencilerin ik sirada
kanatl eti ve sirasiyla kirmizi et ve balik tUketildigi
saptanmistir. Bu arastrmada egitim ve gelir
dUzeyindeki artisa bagl olarak kirmizi et ve balik
tUketiminin arthgl saptanmistir. Balk avciligr ve

kGItOronun gelismis oldugu Canakkale’'de
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Tablo 3. Ogrencilerin tUketim tercihlerini etkileyen faktorler.

Tiketilen et tori f % Hangi pisirme yontemi ile baligi tiketirsiniz? f %
Balik 44 8.0 | Kizartma 213 44,2
Kirmizi et 216 39,3 | lzgara 132 27,4
Kanatl eti 251 45,6 | Bugulama 13 2,7
Diger su Urnleri 5 0,9 | Finn 98 20,3
Hicbiri 34 6,2 | Diger 26 5.4
Su Uriinleri denilince akhiniza gelen ilk sey nedir? f % Balik harici en ¢ok hangi su rinlerini tiketiyorsunuz? f %
Balik cesitleri 384 69.8 | Midye 202 41,9
Deniz mahsulleri 78 14,2 | Karides 43 8.9
Saglikh yasam 2 0,4 | Kalamar 61 12,7
Su UrUnleri fakUltesi 21 3.8 | Ahtapot 7 1.5
Besin 3 0,5 | Istakoz 7 1.5
Digerleri 62 11,3 | Diger 162 33,6
Balik tiketiminin 6nemi hakkinda bilgiye sahip misiniz? f % islenmis balik Grinlerindeki tercihler f %
Evet 460 83,6 | TUtsUlenmis balik 25 5.2
Hayir 90 16,4 | Konserve balk 272 56,4
Balik tilketim sikhg: f % Balik koftesi 37 7.7
Haftada birden fazla 16 2,9 | Balik kroket 29 6,0
Haftada bir 60 10,9 | Lakerda 12 2,5
15 ginde bir 109 19.8 | Diger 107 22,2
Ayda bir 202 36,7 | Tiketim igin yetistiricilik UrUni balik tercih eder misiniz? f %
Yilda bir 95 17.3 | Evet 208 43,2
TOketmiyorum 68 12,4 | Hayr 274 56,8
En ¢ok tiketilen balk tiri f % Baligi daha ¢ok nerede tiketirsiniz? f %
Cipura 84 17,4 | Evde 360 74,7
Levrek 20 18,7 | Restaurantta 86 17.8
Sardalye 38 7.9 | BUfede (balik ekmek-fastfood) 16 3.3
Hamsi 133 27,6 | Piknikte 10 2.1
Barbunya 25 52 | Diger 10 2.1
GUmUs 16 3,3 | Balik tiketmeme nedeni f %
Kefal 8 1.7 | Temizleme gUgligu 2 2.9
Alabalik 53 11,0 | Kokusu 16 23,5
Diger 35 7.3 | Gorinlsy 1 1.5
Balik tercih nedeni f %o Tadi 13 19.1
Saglikh olmasi 170 353 | Aligkanligin olmamasi 17 25,0
Lezzeti 176 36,5 | Diger 19 27.9
Ucuz olmasi 2 0.4 | Okul yemekhanenizde yeterli oranda balk gikhgini disiniyor f %
musunuz?
Besleyici olmasi 94 19,5 | DUsunUyorum 33 6.8
Diger 40 8,3 | DUsUnmiyorum 321 66,6
Fiyatlarin karsilashriimasi f % Fikrim yok 128 26,6
Ucuz 55 10,0 | Okul yemekhanenizde balik ¢iktiginda tiketiyor musunuz? f %
Normal 231 42,0 | TUketiyorum 218 39.8
Pahali 177 32,2 | TUketmiyorum 264 60,2
Fikrim yok 87 15,8 | Okul yemekhanesinde gikan balig tiketmeme nedeniniz? f %
Su irinlerini daha ¢ok hangi mevsimde tiketirsiniz? f % Pisirim sekli 82 30.3
iikbahar 17 3,5 | Bali@in cinsi 26 9.6
Yaz 75 15,6 | Diger 163 60,1
Sonbahar 29 6,0
Kis 201 41,7
Fark etmez 160 33,2
Balik tUketme bigimleri f %
Taze 431 89.4
Donmus 9 1.9
Konserve 18 3.7
Tuzlanmig 4 0.8
Salamura 4 0.8
Diger 16 3.3
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yapllan bir arastirmada tuketim tercihinin en
fazla kanatl, ikinci srada balk efi ve UclncU
(Arik

Canakkale'nin - Can

srada krmizi et oldugu saptanmistir
2006).

iicesinde ankete katilan bireylerin %84,29'unun

Colakoglu vd.,

balk tUkettigi ancak kanath eti ile kirmizi et
tUketim oranin baliketi tOketiminden yUksek
oldugu bildirilmistir (Selvi vd., 2019). Antalya
ilinde 21-80 yas grubu ile yGrUtilen bir anket
sonucunda yine kanatl efinin ilk sirada (%46,6)
tercih edildigi saptanmistir (Arslan ve izci, 2016).
Izmir ilinde yUrOtilen bir arastrmada kanatl eti
tOketiminin %44, balk eti tUketiminin ise %21
oldugu belirlenmigstir (Saygr vd., 2006). Erzurum
ve Van ilinde yapilan bir calismada; Erzurum
ilinde ankete katilanlann tercihlerini; sigir (%67),
tavuk (%24,5), koyun (%5,1) ve balik (%3,4), Van
ilinde ise tavuk (%47), sigir (%40,3), koyun (%10,5)
ve balik (%2,2) olusturmaktadir (GUngor, 2014).
Erzincan ilinde ankete katilan bireylerin
%10,9'unun balik tUkettigi belirtiimistir (Karakaya
vd., 2020). Mardin il merkezinde ikamet eden
bireylerin %77'sinin balik tUkettikleri bildiriimistir
(Kaplan vd., 2019). Bu arastrmada da kanatli
eti, kirmiz et ve baliga gére daha fazla tercih
edilmektedir. Bunun en dnemli nedeni, kanatli
ekonomik, lezzeftli ve

efinin kolay

hazirlanmasidir.

Mersin Universitesi drneginde tUketilen balik
tUrleri arasinda en fazla hamsi daha az cipura,
levrek, alabalik  tUketildigi saptanmustir.
Antalya’'da, erkeklerin her yasta daha cok
cipura ve hamsi, kadinlann ise palamut ve
istavrit baligini tercih ettikleri belirlenmistir (Arslan

& izci, 2016). Mardin’de yUrUtilen arastrmada

Tablo 4. Cinsiyet ile tUketim tercihleri ve balk

tuketim sikhigr arasindaki iliski.

Daha ¢ok hangi eti Kadin Erkek o}
tuketiyorsunuz? f % f %

Balik 32 108 12 4,7 0,040
Kirmizi et 113 382 103 40,6

Kanath efi 130 43,9 121 47,6

Diger su UrUnleri 1 0.3 4 1.6

Hicbiri 20 6.8 14 5,5

Ne kadar siklikla Kadin Erkek P
bahk

tiketiyorsunuz? f % f %
Haftada birden 8 2,7 8 3.1 0,022
fazla

Haftada bir 29 9.8 31 12,2

15 ginde bir 63 21,3 46 18,1

Ayda bir 102 34,5 100 394

Yilda bir 45 152 50 19,7
TUketmiyorum 49 16,6 19 7.5

En ¢ok tiketilen Kadin Erkek P
balik tird f % f %

Cipura 49 19,8 35 14,9 0,270
Levrek 55 223 35 149
Sardalye 19 7.7 19 8,1

Hamsi 58 23,5 75 319
Barbunya 13 53 12 5,1

GUmUs 8 3.2 8 3.4

Kefal 5 2,0 3 1,3
Alabalik 24 9.7 29 123

Diger 16 6,5 19 8.1

Balik harici en ¢gok Kadin Erkek p
tiketilen su Grioni f % f %

Midye 104 42,1 98 41,7 0,003
Karides 16 6,5 27 11,5
Kalamar 32 130 29 123
Ahtapot 0 0.0 7 3.0

Istakoz 1 0,4 6 2,6

Diger 94 38,1 68 8.9

ankete katfilan bireylerin  tUketim tercihlerini
hamsi (%44) ile cipura ve alabaligin (%12)
2019).

Canakkale'de yUrGtUlen arastrmada en ¢ok

olusturdugu bildirilmistir  (Kaplan vd.,
sevilen baligin lUfer, en ¢ok tUketilen baligin ise

sirastyla  hamsi, sardalye, istavrit ve cipura
oldugu saptanmistir (Ank Colakoglu vd., 2006).

Tunceli ilinde ise en sevilen ve en fazla tUketilen
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baligin  Munzur alabalid
(YUksel vd., 2010)

arastrmada da ankete katilanlarin %62'sinin

oldugu bildirilmistir

izmir ilinde  yapilan

deniz balklanni tercih ettikleri saptanmistir
(Saygl vd., 2006). Arastirmalara goére Ulkemizde
deniz balklarnin, ozellikle de yagl balklarin,
tathsu  balklanna gdre daha fazla tercih
edildikleri, bu durumu yasanan cografyanin da

onemli rolu oldugu belirlenmistir.

Balik disinda tUketilen su GrUnlerinin basinda

midye yer almaktadir. Mersin  Universitesi
ogrencileri ile yUrUtUlen arastrmada midyenin
en fazla tUketildigi belirlenmistir. Bu calismada

egitim ve gelir dUzeyindeki artisa bagl olarak

kalamar ve karides tUketiminde de artis oldugu

belirlenmistir.  Ankara ilinde yUrUtUlen  bir
arastrmada balik haricinde tUketilen su Grinleri
oraninin %24,4 oldugu ve bu tUrlerin sirasiyla
midye (%47,5), kalamar (%32,5) ve karidesten
(%20) olustudugu belirlenmistir (GUl Yavuz vd.,

2015).

Ulkemizde yillik su OrUnleri Uretimi yaklasik 600-
650 bin tondur. Kisi basina tUketim yaklasik 7-8

kg/yil
arastirmalar

olarak belirlenmistir.  Ancak yapilan
balkciigin - yogun oldugu kiyi
kentlerinde tUketimin kirsal kesime oranla daha

fazla oldugunu gostermektedir.

Tablo 5. Ogrencilerin yas gruplar ile tUketim tercihlerini etkileyen faktorler arasindaki iliski.

Sorular Yas Gruplari

P . . 18-23 24-28 29-33 >33 p
En ¢ok tiketilen et tiri i % i f % i %
Balik 28 7.2 11 8,7 2 12,5 3 14,3 0,347
Kirmizi et 142 36,7 52 41,3 9 6,2 13 61,9
Kanatl efi 186 48,1 56 44,4 5 1.2 4 19,0
Diger su UrUnleri 4 1,0 1 0.8 0 0 0 0
Hicbiri 27 7.0 6 4,8 0 0 1 4,8

e - 18-23 24-28 29-33 >33 P

Balik tUketim sikhigi r % r f % ; %
Haftada birden fazla 8 2.1 7 5,6 1 6,2 0 0.0 0,000
Haftada bir 33 8,5 13 3.3 5 31,2 9 42,9
15 gunde bir 64 16,5 33 26,2 4 25,0 8 38,1
Ayda bir 153 9.5 44 34,9 3 18,8 2 9.5
Yilda bir 73 8,9 19 3 18,8 0 0.0
TUketmiyorum 56 14,5 10 7.9 0 0,0 2 9.5

- 18-23 24-28 29-33 >33 P
En ¢ok tuketilen balik i % i ; % ; %
Cipura 52 15,7 21 6 37.5 5 26,3 0,013
Levrek 63 19,0 19 6,4 6 37.5 2 10,5
Sardalye 19 57 12 0,3 2 12,5 5 26,3
Hamsi 99 29,9 30 25,9 1 6,2 3 15,8
Barbunya 12 3,6 11 9.5 1 6,2 1 53
GUmUs 15 4,5 1 0,9 0 0,0 0 0.0
Kefal 6 1.8 2 1.7 0 0,0 0 0.0
Alabalik 41 12,4 10 8,6 0 0,0 2 10,5
Diger 24 7.3 10 8,6 0 0,0 1 5,2
Balik harici en ¢ok 18-23 24-28 29-33 >33 P
tiketilen su Oroni f % f f % f %
Midye 145 43,8 52 44,8 5 31,2 0 0.0 0,000
Karides 28 8,5 8 6,9 1 6,2 6 31,6
Kalamar 26 7.9 22 19.0 6 37.5 7 36,8
Ahtapot 3 0,9 3 2,6 0 0,0 1 53
Istakoz 5 1.5 2 1.7 0 0,0 0 0.0
Diger 124 37.5 29 25,0 4 25,0 5 26,3
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Tablo 6. Gelir dUzeylerine gbre tUketim tercihini etkileyen faktérler arasindaki iliski.

Sorular

Gelir Dizeyleri

Daha ¢ok hangi et 0-500 TL 501-1000 TL 1001-1500 TL 1501-2000 TL 2001 TL ve izeri P
tikettikleri f % f % f % f % f %
Balik 22 8,2 9 6,3 4 6,7 2 6,1 7 14,6 0,002
Kirmizi et 91 34,1 52 36,6 24 40,0 21 63,6 28 58,3
Kanatl efi 131 49,1 70 49,3 30 50,0 10 30,3 10 20,8
Diger su Urnleri 4 1,5 0 0,0 1 1.7 0 0,0 0 0.0
Hicbiri 19 7.1 11 7.7 1 1.7 0 0,0 3 6,2
Ne siklikla balik 0-500 TL 501-1000 TL 1001-1500 TL 1501-2000 TL 2001 TL ve izeri P
tikettikleri f A f A f A f % f %
Haftada birden fazia 5 1.9 4 2,8 2 3.3 0 0,0 5 10,4 0,000
Haftada bir 12 4,5 16 11,3 9 15,0 10 30,3 13 27,1
On bes ginde bir 44 16,5 26 18,3 14 23,3 10 30,3 15 31,2
Ayda bir 108 40,4 56 39.4 21 35,0 10 30,0 7 14,6
Yilda bir 55 20,6 24 16,9 9 50 2 6,1 5 10,4
TUketmiyorum 43 16,1 16 11,3 5 8,3 1 3.0 3 6,2
Ballk harici en ¢ok 0-500 TL 501-1000 TL 1001-1500 TL 1501-2000 TL 2001 TL ve Uzeri p
tuketilen su Uroni f A f % f A f A f %o
Midye 93 41,5 58 46,0 27 49,1 14 43,8 10 22,2 0,000
Karides 15 6,7 11 8,7 6 10,9 3 9.4 8 7.8
Kalamar 12 5,4 19 15,1 8 14,5 8 25,0 14 31,1
Ahtapot 3 1.3 1 0.8 2 3,6 0 0,0 1 2,2
Istakoz 1 0,4 3 2,4 1 1.8 2 6,2 0 0.0
Diger 100 4,6 34 27,0 11 20,0 5 15,6 12 26,7

Tablo 7. Ogrencilerin editim dUzeylerine gére tUketim tercihlerini etkileyen faktérler arasindaki iliski.

Sorular Egitim Dizeyleri
En c¢ok tikefilen et On lisans Lisans Yiksek lisans Doktora p
tercihi f Yo f A f % %
Balik 8 2.8 29 7.1 5 10.4 2 154 0,015
Kirmizi et 25 30,5 155 38.1 31 64,6 5 8.5
Kanatl efi 39 47,6 196 48,2 10 20,8 6 46,2
Diger su UrUnleri 2 2.4 3 0.7 0 0,0 0 0.0
Hicloiri 8 9.8 24 5,9 2 4,2 0 0.0

. . On lisans Lisans Yuksek lisans Doktora P
Balik tUketim sikligi - % r % f % %
Haftada birden fazla 3 3.7 10 2,5 2 4,2 1 7.7 0,000
Haftada bir 6 7.3 36 8.8 13 271 5 38,5
Onbes ginde bir 14 171 78 19,2 13 271 4 30,8
Ayda bir 23 28,0 166 40,8 13 271 0 0.0
Yilda bir 19 23,2 70 17,2 4 8.3 2 15,4
TOketmiyorum 17 20,7 47 11,5 3 6.3 1 7.7

e On lisans Lisans Yuksek lisans Doktora P

En ¢ok tuketilen balik - % r % f % %
Cipura 6 9.2 56 15,6 18 40,0 4 333 0,009
Levrek 17 26,2 61 16,9 11 24,4 1 8.3
Sardalya 4 6,2 28 7.8 4 8.9 2 16,7
Hamesi 17 26,2 109 30,3 5 11 2 16,7
Barbun 3 4,6 17 4,7 3 6,7 2 16,7
GUmUs 3 4,6 13 3.6 0 0.0 0 0.0
Kefal 2 3.1 6 1.7 0 0.0 0 0.0
Alabalik 7 10,8 44 12,2 1 2.2 1 8.3
Diger 6 9.2 26 7.2 3 6,7 0 0.0
Balikk harici su Grini On lisans Lisans Yiksek lisans Doktora p
tiketimi f o f % f % %
Midye 34 52,3 150 41,7 16 35,6 2 16,7 0,008
Karides 6 9.2 29 8.1 5 11 3 25,0
Kalamar 3 4,6 4] 1.4 14 31,1 3 25,0
Ahtapot 1 1.5 5 1.4 0 0.0 1 8.3
Istakoz 0 0,0 6 1.7 1 2,2 0 0.0
Diger 21 32,3 129 35,8 9 20,0 3 25,0
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Ozellikle gecimini balik¢llik ile sadlayan kesimde
tUketim orani cok daha yUksektir. Mersin ilinde
Mersin Universitesi dgrencileri ile yUrGtilen bu
arastrmada tUketim sikiginin ayda 1 kez>15
gunde 1 kez>yllda 1 kez>haftada 1 kez seklinde
oldugu belirlenmistir. TUketim sikligi yas grubu ve
cinsiyette benzer bulunurken, egitim ve gelir
dUzeyindeki artisin tUketim  sikhigini - arttirdig
belirlenmistir. TUketim 15 gunde 1 kez>haftada 1
kez>ayda 1 kez>haftada 1'den fazla olarak
belirlenmistir.
bireylerin %33,3'0UnUn haftada 1 kez, %25,1'inin
ayda 1 kez, %25,9'unun 2 ayda 1 kez (Saka &
Bulut, 2020), Trabzon
bireylerin %50'sinin haftada bir kez, %40,52'sinin

ayda 1-2 kez, %6,20'inin 3 ayda 1-2 kez ve

Canakkale'de ankete katilan

iinde ankete katilan

%2,59'unun yilda 1-2 kez (Uzundumlu & Dingel,
2015), Dogu Karadeniz'de haftada 1'den fazla
(Balik vd., 2013), Erzurum’un merkez ilcelerinde
ankete katilan bireylerin %54,7'sinin ayda bir kez
(Karakulak vd., 2020) tUketirken Konya ilinde
tUketimin cok az oldugu belilenmistir (Sen,
2011).

yUrUtllen bir arastrmada tUketim sikliginin %29

Ankara  Universitesi  égrencileri  ile
oraninda haftada bir kez, %26 15 gunde bir kez,
%18 ayda bir kez ve %18 ise ayda birden az
Mersin  Universitesi

oldugu  saptanmistir.

dgrencilerinin tOketim  sikhginin - Ankara
Universitesi égrencilerinden daha az oldugu

saptanmistir.

Mersin - Universitesi'nde  &grencilerin - balik
tUketim nedenleri %35,3 saglikl, %36,5 lezzetli,
%19.5 besleyici
etmeyenlerin ise %25 aliskaniginin olmamasi,
%23 kokusu, %19,1 tadi ve %27,9 diger nedenleri

olmasi, tUketmeyi tercih

belirtmislerdir. Ankete katilan égrencilerin %66'si
yemekhanesinde yeterli siklkla balik
%39.8

yemekhanesinde balik tUketiyor.

okul

cikhigini dUsunmuyor, okul
Katiimcilar
tarafindan  okul  yemekhanesinde  balk
tUketilmemesinin nedeni ise baligin t0r0 (%9,6),
pisirme sekli (%30,3) ve diger (%60,1) olarak

belirtilmistir.

Mersin Universitesi dgrencileri, tUketim sekli
olarak taze (%89,4) ve konserve (%3,7) tUketimi
tercih etmektedirler. Konserve tUketim hazrr ve
pratik olmasi bakimindan égrenciler tarafindan
tercih ediimektedir. Ankete katilan égrencilerin
%/74'0 baliglr evde tUkettiklerini, pisirme yontemi
olarak kizartma, 1zgara ve finni tercih ettiklerini

bildirmislerdir. Katiimcilar balik fiyatlarnnin %32,2

pahal, %42, normal, %10 ucuz oldugunu
belirtmistir. TUketimin en fazla kis mevsiminde
oldugu saptanmistr. Bu da balgin ks

mevsiminde yaglanmasi ve lezzetlenmesi ile

iliskilendirilebilir.

Antalya’da yUrUtUlen bir arastrmada balik
fiyatlannin tOketim sikligini etkiledigi, tUketimin
daoha c¢ok tOketildigi
belilenmistir (Aslan & inci, 2016). Canakkale'de

kizartma  seklinde

tUketimin  taze ve kizartimis/izgara olarak
tuketildigi bildirilmistir (Arnk Colakoglu vd., 2006).
Bir diger arastirmada, ankete katilanlann balik
etini tUketme nedenlerini; besinsel dnemi (%40),
tadi (%32), tUketme aliskanhdr (%15) ve fiyat
(%12)

nedenlerini  ise

tUketmeme
sirastyla; (%30),
temizlenmesi (%23), tadi (%16), pisirmesi (%13),

seklinde ifade edilirken

kokusu

tOketim aliskanhgr (%11) ve fiyat (%5) olarak
belirtiimistir (Cicek vd., 2015).
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SONUC

DUnyada kisi basi su UrUnleri tUketim miktar
19.2 kg/yil iken Ulkemizde bu oran 7,6 kg/yil'drr.
Deniz ve tatlisu kaynaginca zengin Ulkemizde
bu oranin dunya ortalamalarinin  altinda

bulunmasinda  tUketim  tercihini  etkileyen
faktérler ile dogrudan iliskilidir. Ulkemizde su
UrUnleri tUketiminin balikciligin yogun oldugu kiyi
kentlerinde, kirsal kesimlerden daha fazla
oldugu saptanmistir (GUngdr, 2014; Uzundumlu
& Dincel, 2015; Selvi vd., 2019; Karakaya vd.,
2020).

kUltUrlerindeki

Bunun yoresel olarak  mutfak

farklliktan ve aliskanliklardan

kaynaklandigi  sdylenebilir.  TUketimin  kirsal
kesimlerinde de yayginlasmasini  saglamak
amaciyla, tathsu kaynaklarimizin iyi

degerlendiriimesi,  yetistiricilik  calismalarnin

bilincli ve yeni teknolojiye uygun olarak
yUrUtUlmesini saglayacak desteklerin sunulmasi
ve Uretim performansinin arttinimasi
saglanmalidir. Verimli Uretim, Cretilen 0rdnin
piyasaya daha ekonomik olarak sunulmasina
da

algskanliginin arttinimasina katki sunacaktr. Bu

olanak saglayacak ve bu tUketim
ve dnceki calismalarda da belirlendigi gibi balik
tUketiminde aliskanligin olmamasi, temizieme ve
pisirme sUrecinin guclugu ve kokusu tUketim

oranini en fazla etkileyen nedenlerden birisidir.

Sanayi ve kentlesme nedeniyle azalan

karasal protein kaynaklarinin yerini su UrUnlerine

biraktigi  ginUmuzde, deniz ve tatlisu

kaynaklarnin dogru ve verimli olarak tUketime
sunulmasi  artan nUfusun  protein ihtiyacini
karsilayabilecektir. Ayni zamanda su UrUnleri
tUketiminin

insan saghgl acisindan  énemini

vurgulayan uygulamalar ile her yastaki insanda
saglikl beslenme bilinci arttirlabilir.

ETIK STANDARTLARA UYUM

Yazarlarin Katkilan

Bu makalede tUm yazarlar esit katkida

bulunmustur.
Cikar Catismasi
Yazarlar herhangi bir

clkkar catsmasi

olmadigini deklare etmektedir.
Etik Onay

Yazarlar bu tUr bir calisma icin resmi etik kurul
onayinin gerekli olmadigini bildirmektedir.
KAYNAKLAR

Arik Colakoglu, F., ismen, A., Ozen, O., Cakrr, F., Yigin,
C., & Ormanci, H. B. (2006). Canakkale ilindeki

suU Uronleri tUketim davranislarnin
degerlendiriimesi. Su Urdnleri Dergisi, 23(1-3),
387-392.

Arslan, M., & izci, L. (2016). Antalya ili su Urinleri
tuketim aliskanliklannin belirenmesi. [YUksek
lisans tezi. SUleyman Demirel Universitesi,
Isparta, TUrkiye].

Balk, i., Yardimci, C., & Turhan, O. (2013). Ordu ili
Fatsa ve Aybast ilcelerinde balik tUketim
aliskanliklarinin karsilastirmaili olarak
incelenmesi. Ordu Universitesi Bilim ve Teknoloji
Dergisi, 3(2), 18-28.

Bayraktar, S. (2018). Ankara ve Canakkale’'de su
UrGnleri tUketim tercihleri ve aliskanliklarinin
karsilastinimasi. [YUksek lisans tezi. Canakkale
Onsekiz Mart Universitesi, Canakkale, TUrkiye].

BUyUkozturk, S (2005) Sosyal bilimler icin veri analizi el
kitabi. Pegem Akademi Yayincilik.

Can, A. (2014). SPSS ile bilimsel arastirma sUrecinde
nicel veri analizi. Pegem Akademi Yayincilik.

54



Alageyik et al. (2020) Acta Natura et Scientia 1(1): 43-55

/‘Q ACTANATURA ET SCIENTIA

Cicek, M., Dikel, S., Telliodlu, F. S., Saglamtimur, G.,
OzglUven, A., & Yabac, F. S. (2015). Mersin ili su
UrOnleri tUketim algisinin degderlendiriimesi. ¢
Anadolu Béigesi 2. Tanm ve Gida Kongresi
Bildiriler Kitabi, Nevsehir, TUrkiye. Erisim tarihi: 1
Subat 2018, https://doi.org/10.13140/RG.2.1.

2993.8088

Erdogan, O. (2018). Mugla ilinin Datfca ve
Kavaklidere ilcelerinde su Urinleri  tUketim
aliskanliklannin karsilastinimali olarak

incelenmesi. [YUksek lisans tezi. Mugla Sitki
Kocman Universitesi, Mugla, TUrkiye].

GUl Yavuz, G., Yasan Ataseven, Z., GUI, U., & GUlag,
Z. N. (2015). Su UrUnleri tUketiminde tUkefici
tercihlerini etkileyen faktérler: Ankara ili érnegi.
Yunus Arastirma Bdlteni, 15(1), 73-82.

GdUler, E., Dogan, H. G., Polat, S., Yesilayer, N., &
Buhan, E. (2017). Agn ili Merkez ilcede yasayan
bireylerin balk  fUketim  aliskanliklarnnin
belirlenmesi. Gaziosmanpasa Bilimsel
Arastirma Dergisi, 6(3), 26-35.

GUngor, E. S. (2014). Erzurum ve Van illerindeki balik
tUketimi ve tiketici tercihleri (Uzerine bir
arastrma.  [YUksek lisans tezi,  Ataturk
Universitesi, Erzurum, TUrkiye].

GUrcay, S. (2014). Ulkemiz su UrUnleri yetistiriciliginin
mevcut durumu ve gelecegdi. Elazig Su Urdnleri
Arastrma istasyonu MOdUGgo Yayinlar.

Kaplan, E., Buhan, E., & Yesilayer, N. (2019). Mardin
ilinde balik tUGketim aliskanliklarnnin belirenmesi:
Kizltepe ilcesi 6rnegi. Gaziosmanpasa Bilimsel
Arastirma Dergisi, 8(1), 59-73.

Karakaya, E. (2020). Erzincan ili balk t0ketfim
aliskanliklarinin belirenmesi. Menba
Kastamonu Universitesi Su Urinleri Fakdiltesi
Dergisi, 6(1), 18-29.

Karakulak, Y., Arslan, G., & Yanik, T. (2020). Erzurum ili

merkez ilcelerinin  su  UrOnleri  tUketim
davranislar Uzerine  arastrmalar. Acta
Aquatica Turcica, 16(2), 290-300.

https://doi.org/10.22392/ actaquatr.669336

Odabasi, Y. (2016). Su UrUnleri tUketim aliskanlikiar
Uzerine bir arastirma: Diyarbakir ili érnedi.
[YUksek lisans tezi. Ordu Universitesi, Ordu,
Turkiye].

Saygl, H., Saka, S., Frrat K., & Katagan, T. (2006). izmir
merkez ilcelerinde kamuoyunun balik tOketimi
ve balk yetistiriciligine yaklasimi. Su Urdnleri
Dergisi, 23(1-2), 133-138.

Saka, F., & Bulut, M. (2020). Determination of Fish
Consumption in Canakkale. Marine Science
and  Technology Bulletin, 9(1), 7-14.

https://doi.org/ 10.33714/masteb.658093

Selvi, K., Kandemir, G., & Ozdikmenli Tepeli, S. (2019).
Determination of factors affecting on the fish
consumption habit in rural areas: The case of
Can (Canakkale). COMU Journal of Marine
Science and Fisheries, 2(2), 132-141.

Sivri, H. B. (2018). Su UrUnleri tiketimi yénUnden
tUketici davranislannin arastinimasi: Mersin ili
érnedi. [YUksek lisans tezi. Mersin Universitesi,
Mersin, TUrkiye].

Sen, A. (2011). Konya ve Mersin il merkezlerinde
yasayan bireylerin balik tUketimi konusundaki
aliskanlik ve bilgi dUzeylerinin karsilastinimasi.

[YUksek lisans tezi. Selcuk Universitesi, Konya,

TUrkiye].
Sen, I, & Sahin, A. (2017). Mersin'de yasayan
tUketicilerin balik tUketim tercihlerini

demografik faktérler acisindan ele alan bir
arastirma. Afyon Kocatepe Universitesi Iktisadi
ve idari Bilimler Fakdultesi Dergisi, 19(1), 33-46.

Uzundumlu, A. S., & Dincel, E. (2015). Trabzon ili
BesikdUzU  ilcesinde  balk efi  tUketim
aliskanliklarnin belilenmesi. Alinteri Zirai Bilimler
Dergisi, 29(2), 1-11.

Yazicioglu, N. (2015). Su Urdnleri sektérine genel
bakis tuketici davranislari ve su Urdnlerinin
saglk acisindan faydalarn. [YUksek lisans tezi.
Gediz Universitesi, izmir, Torkiye].

YUksel, F., Karaton Kuzgun, N., & Ozer, E. i. (2010).

Tunceli ili  balk  tOketim  aliskanhiginin
belilenmesi. Karadeniz Fen Bilimleri Dergisi,
2(5), 28-36.

55


https://doi.org/10.13140/RG.2.1.%202993.8088
https://doi.org/10.13140/RG.2.1.%202993.8088
https://doi.org/10.22392/%20actaquatr.669336
https://doi.org/%2010.33714/masteb.658093

Acta Nat. Sci. (2020) 1(1): 56-60
DOI: 10.29329/actanatsci.2020.313.7
e-ISSN: 2718-0638

Original Research Paper
info@actanatsci.com
www.actanatsci.com

)| ACTANATURA ET SCIENTIA

Investigation of the Effect of Lead Adsorption on Surface Modified Fish Bones

Bayram K|Z|Il<oycﬂM e Evren Tan?

1 Canakkale Onsekiz Mart University, Faculty of Marine Sciences and Technology, Department of Aquaculture,

Canakkale, Turkey, bayram342001 @yahoo.com

2 Canakkale Onsekiz Mart University, Graduate School of Natural and Applied Sciences, Department of Aquaculture,

Canakkale, Turkey, evrentantr@gmail.com

= Corresponding Author: bayram342001 @yahoo.com

Please cite this paper as follows:

et Scientia, 1(1): 56-60.

Kizilkaya, B., Tan, E. (2020). Investigation of the Effect of Lead Adsorption on Surface Modified Fish Bones. Acta Natura

ARTICLE INFO ABSTRACT

This study investigates lead (Pb) elimination of surface modified fish bones as
a biogenic apatite source. Surface modification was performed with 4-

Aminohippuric acid (MBA:1) and 2-Thiophenecarboxaldehyde (MBA2). In this

study, different methods were used for surface modification. Apart from that,
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lead elimination was performed by the method of adsorption in aqueous
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solution. It is detected that both of the modified materials eliminate as 7.16 mg/g

Keywords

Surface modification

in 50 mgL' lead solution. It was determined that MBA: and MBA2 materials

removed 99.9% of the lead in solution. In conclusion, it is seen that waste fish

bones, which are regarded as worthless, can be applied fo the chemical

Fish bone modifications and they can be transformed into useful materials. It is possible to
Apatite say that transforming them into economic, efficient, qualified and useful
Lead . . .

materials can contribute environment.
INTRODUCTION industry and technology are disposed

It is known that environmental pollution has

increased seriously due to the increasing
population, technological developments, and
uncontrolled industrialisation. It is also seen that
natural resources rapidly extinct in order to
supply the

Moreover, most of the wastes of human being,

needs of world population.

unhealthily. As the potable and available water
resources lessen, it is seen that pollution has
reached a hazardous level for human being
and environment. Although active carbon is an
efficient adsorbent, it is not used very often as it
is expensive. (Baccar et al., 2009; Mahmoodi et

al.,, 2011). There are various methods of
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disposing waste; yet, it is evident that most of
these methods are expensive and inadequate.
In recent years, most of the studies focus on
recycling waste and transforming them into
qualified materials and essential studies exist for

this purpose.

Hydroxyapatites are used as an important
material as they have ion exchange property
and hydroxyl groups (-OH). As the bones have
biogenic and natural hydroxyapatite resources,
they can be used efficiently. Fish bones are
30%

compound of fibrous protein and collagen and

generally composed  of organic
approximately 70% inorganic hydroxyapatite
Caio(PO4)s(OH)2 (HAP) (Dimovic et al., 2009;
Kizilkaya et al., 2010). This study aims to research
the effect of chemical modification of waste

fish bones in lead adsorption.

MATERIAL AND METHODS
Preparation of Fish Bones

Tuna fish bones provided from Dardanel
Onentas Gida Sanayi AS (Canakkale, Turkey)
waste fish  bones.

were used as Firstly,

purification and milling and then
homogenization were applied to the waste fish
bones provided. The most efficient way for
cleansing is using alkali solutions (Kizilkaya et al.,
2010). Accordingly, unprocessed fish bones
were treated with mechanic mixer in 60°C with
NaOH solution unftil they were purified from
contamination. Finally, the waste fish bones
were dried in the incubator and pulverized with

the aid of homogenizer and grinder.

Functionalization of Bone Surfaces with 4-
Aminohippuric Acid and 3-Aminopropyl-

Triethoxysilane

Fish bones have been modified with 4-

Aminohippuric acid and 2-
thiophenecarboxaldehyde (Tan et al., 2014;
Kizilkaya et al., 2016). Esterification reaction
occurs in acidic environment by exiracting a
molecule of H20 via hydroxyapatite-OH group
and carboxyl group (-COOH)-OH. In brief, fish
bone was refluxed with 4-Aminohippuric acid
(MBA) in boiling point inert atmosphere (Tan et

al., 2014). Firstly, fish particles were silanized with

3-amminopropyl-triethoksisiane, and  then
stimed  with  magnetic  stirer with  2-
thiophenecarboxaldehyde (MBA2) in room

temperature (Kizikaya et al., 2016). All modified

solid phase was dried at 45°C in incubator.
Lead Elimination and Adsorption

The elimination and adsorption experiments
were performed in aquatic environment with
the interference of lead solution and modified
fish bones. Lead adsorption and elimination of
the materials achieved from the experiments
were investigated. Pb(NOs)2.(Acros Organics,

211565000) were used for the experiments. The

solution was prepared in 50 mgl’
concentration and each material was
adsorbed  with 1:200 adsorbent/solvent

proportions during 30 hours and then the liquid
phase taken from the solution was filtered with
0.45 um syringe, analysed with AAS-Flame and
finally the
determined. Photron (HGCO0358, in Australia)

lead amount adsorbed were
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halogen cathode ray tube was used for lead number of lead is 82 and atomic mass of it is 207
analysis. g/mol. It is known that the atomic mass of it is

The removal capacities of fish bone as higher than the other metals. Bones are natural

milligram per gram of bone (mg/g fish bone) resources of ion exchange. lon exchange takes

place with calcium which exists in metals and

were calculated with Equation (1) (Kaushal &
Tiwari, 2010; Kizikaya et al., 2010; Rafatullah et apatite structure. The molecule magnitude and
al., 2010) the atomic mass of lead in ion exchange can
Comct be inferred as approximate results in both of the
eexp =y XV (1) modified materials.

Co is the initial concentration of dye (mg/l), There are various methods of elimination of
Ctis the dye concentration after sorption time t heavy metals in water resources such as
(mg/L). Vis the volume of dye solutions (ml) and neutralisation, chemicall precipitation,
W is the weight of bone (g). Qeexo Is adsorption, ion exchange, reverse osmosis,
experimental adsorption capacity (mg/g). phytoextractum, or extraction of membrane

and solvent. (Bailey et al., 1999; Donat et al.,

RESULTS AND DISCUSSION o
2005). Among these methods, it is known that

4-Aminohippuric acid and 2- ion exchange, chemical precipitation,
Thiophenecarboxaldehyde technical membrane processes and solvent extraction
information and ge and A (Absorption) % of the are expensive and insufficient for low metal
lead removal of the materials achieved were involving water and waste water resources.
given in Table 1. The materials achieved were Therefore, adsorption process can be offered
interacted with lead solutions in 50 mgL™! as the cheapest and the most efficient way of
concentration. Lead elimination for MBA: and eliminating heavy metals such as lead in water
MBA2 were detected as 7.16 mg/g. Atomic and waste water resources.

Table 1. Information and lead (Pb) elimination of modification chemicals

Pb
Mol I M
: ecule A e (Mg/Q) %A
MBA:  4-Aminohippuric acid oy 194.19 7.16 99.96
HoN
MBA: 2-Thiophenecarboxaldehyde / ° 112.15 7.16 99.95
s

Studies on natural bones focus especially on adsorptions are investigated. It is seen that
metal adsorption. In this context; cobalt Hydroxyapatite is applicable in the elimination
(Dimovic et al., 2009), zinc (Banat et al., 2000), and adsorption of heavy metals thanks to its
chrome (Chojnacka, 2005), copper and nickel low-resolution in  water, high stability in
(Alasbeb et al, 1999) eliminations and degradation and oxidation, high surface space
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and buffer capacity. In this field, synthetic HA
was synthesized with cobalt (Smiciklas et al.,
2006), lead (Janga et al., 2008), and copper
(Corami et al., 2008), cadmium (Zhu et al., 2008)

and their eliminations were also studied.

CONCLUSION

As it is known, waste products are supplied
fields. It

precautions are expensive and insufficient in

from several is known that the

disposing these wastes. Therefore, several
researchers study upon transforming these
wastes info useful materials. In this study, it is
investigated that waste fish bones can be used
after chemical processes. In this context, the
surfaces of fish bones were modified with
chemicals 4-Aminohippuric acid and 2-

Thiophenecarboxaldehyde. The  materials
the
interacted with the lead ions in aqgueous

is detected that both of the

achieved dafter modifications were
solutions. It
modification products cleanse 99.9% of the

lead solution in 50 mgL' concentration.
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ARTICLE INFO ABSTRACT

E E An ongoing warming trend is obviously proof in both the surface and deep
waters of the Mediterranean Sea. The increasing seawater temperature renders
'E this sea more receptive to invasion by thermophilic species and affects marine

species and ecosystems. In this connection, a single specimen of Sparisoma
Received: 19.08.2020

Accepted: 20.10.2020

cretense was caught on 20 September 2013 off the ibrice Bight at approximately
40°36'07.8"N 26°32'44.3"E (Saros Bay, Northern Aegean Seaq, Turkey). This paper

presents the first record of S. cretense in the Saros Bay (Northern Aegean Seaq,

Keywords

Turkey), which is the northernmost confirmed occurrence of the parrotfish for the
Occurrence .

Eastern Mediterranean.
Parroftfish

Sparisoma cretense
Saros Bay
Northern Aegean Sea

Turkey

INTRODUCTION 2005). Nevertheless, some authorities prefer to

According fo ongoing phylogenefic and classify them as a family-level taxon (Randal,

2007). R tly, tfish h
evolutionary analyses of parrotfishes, they are 007) ecently, paroffishes  have  been

) ; il i th )
asserted to be the subfamily Scarinae belongs considered o be included in the Scaridae

family, which divi info t families (V
to the family Labridae (Westneat and Alfaro, amily, which divided info two subfamilies (Van
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Der Laan et al., 2014). The subfamily Scarinae

includes the genera Bolbometopon,

Cetoscarus, Chlorurus, Hipposcarus and Scarus,
whereas the subfamily Sparisomatinae includes

the genera Calotomus, Cryptotomus,

Leptoscarus, Nicholsina  and

(WoRMS, 2020). The Scaridae family consist of 10

Sparisoma

genera (Golani et al., 2006) and 99 species, two
in the Mediterranean, the native Sparisoma
cretense (Linnaeus, 1758) and the Lessepsian
migrant 1773)
(Fishbase, 2020; WoRMS, 2020). The parrotfish
1758) s

thermophilic and a necto-benthic species

Scarus ghobban (Forsskdl,

(Sparisoma  cretense  Linnaeus,
inhabiting rocky bottoms and seagrass beds. I
is a daytime feeder, scraping algae, seagrass
and small invertebrates from the substrate with
its fused, beak-like jaw (Guidetti and Boero,
2001). This species is mainly distributed along the
the

Mediterranean Basin (i.e., northern Africa, Sicily

southern and eastern coast  of
and the Aegean Sea), in depth ranging from
shallow waters to 50 m. approximately (Petrakis
and Papaconstantinou, 1990; Vacci et al.,
1999). S. cretense displays sexual dichromatism
(De Girolamo et al., 1999) and a dual mating
system, with either multi-male groups or one
dominant male holding harems (Alfonso et al.,
2002). Petrakis and Papaconstantinou (1990)
declared that females mature in the first year
while males in the third year and the male to
female ratio was almost 1:1. Its spawning period
occurs between July-September (De Girolamo
et al., 1999) with juveniles recruiting in late

summer (Guidetti and Boero, 2001). The species

has low economic importance (Kampouris and
Batjakas, 2018).

Dulcic et al. (2006) emphasized that the most
remarkable change in population structure was
observed recently with three species: grey
1798).
ornate wrasse (Thalassoma pavo Linnaeus,
1758)

Linnaeus, 1758). In this connection, Filiz and

triggerfish  (Balistes capriscus Gmelin,

and parrotfish  (Sparisoma  cretense
Sevingel (2015) underlined that due to being a
target species in various fisheries, habitat loss
and pollution, the parrotfish population had
been evaluated as Endangered (EN) in Turkey
(Fricke et al., 2007), Least Concern (LC) in the
Mediterranean (Abdul Malak et al., 2011) and
proposed for Annexes Il and V for the EU
Habitats Directive (Fricke et al., 2007). Therefore,
any generated biological data concerning this
species will be of great value and importance.
This paper presents the first record of S. cretense
in the Saros Bay (Northern Aegean Sea, Turkey),
which is the northernmost  confirmed
occurrence of the parrotfish for the Eastern

Mediterranean.

MATERIAL AND METHODS

Saros Bay, which is situated in the
Northeastern Aegean Sea, is connected to the
North Aegean with a depth of approximately
600 m to the west. The shelf extends at a water
depth of 90-120 m. The length of the bay is
about 61 km, and the width at the opening to
the Aegean Sea is about 36 km (Eronat and
Sayin, 2014). As Saros Bay had been closed to

bottom trawl fishing since 2000 (Cengiz et al.,
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2014; 2015) and no industrial activity was
prevalent in the area (San and Cagatay, 2001),
the bay can be considered as a pristine
environment (Cengiz et al, 2013). A single
specimen of Sparisoma cretense was caught
using the fishing line by a commercial fisherman
at a depth of less than 30 m. on 20 September
2013 off the ibrice Bight (Saros Bay, Northern
Aegean
40°36'07.8"N 26°32'44.3"E (Figure 1).

Sea, Turkey) at approximately

24°0°0"E 25°00"E 26°0'0"E

41°0'0"N

=" GRECEE -

40°0'0"N
40°0'0"N

39°0°0"N

JE"D"D"N

23"(]"0"E 24°0°0"E 25°00"E 26°0'0"E ZT“d'U"E

Figure 1. Range extension of Sparisoma
cretense in Northern Aegean Sea (black dots
and star indicate consecutive reports and the
most recent record, respectively): 1. Eryilmaz
(2003) from Bozcaada Isl., 2: Gerovasileiou et al.
(2007) from Lesvos Isl., 3: Kavadas et al. (2012)
from Limnos Isl., 4. Kampouris and Batjakas
(2018) from Thermaic Gulf (40° 04’ 10.7" N and

23°19' 59.3" E)

The specimen was identified based on Mater
(2009),

measurement and meristic characters were

et al photographed, some
measured. And then, the specimen was fixed

and preserved in 6% formalin solution (Figure 2).

Figure 2 - Sparisoma cretense captured in the

ibrice Bight (Saros Bay, Northern Aegean Seq,
Turkey)
RESULTS

The taxonomic position of the species is as

following:
Subphylum: Vertabrata
Class: Actinopterygii
Order: Perciformes
Suborder: Labroidei
Family: Scaridae
Subfamily: Sparisomatinae

Genus: Sparisoma

Scientific  Name: Sparisoma  cretense
(Linnaeus, 1758)

Common Name: Parrotfish

Synonyms: Euscarus cretfensis (Linnaeus,

1758), Labrus cretensis (Linnaeus, 1758), Scarus
1838),

1758), Scarus mutabilis

canariensis  (Valenciennes, Scarus

cretensis (Linnaeus,

(Lowe, 1838), Scarus rubiginosus (Valenciennes,
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1840),

Sparidosoma cretense (Linnaeus, 1758)

Scarus  siculus  (Cocco,  1846),

Some morphometric and meristic characters
for Sparisoma cretense were given in Table 1.
Other morphological characters are as follows:
Rather deep body, small eyes, large scales on
body and major part of the head, conical snout
is shorter than post-orbital length. Lateral line
complete, ending at the base of the caudal fin.
Dorsal and lateral sides greyish, light on the

abdomen.

Table 1. Some morphometric and meristic
characters for Sparisoma cretense captured in

the lbrice Bight (Saros Bay, Northern Aegean

Seaq, Turkey)

Morphometric characters Values
Total length (mm) 254.0
Standard length (mm) 223.0
Weight (g) 220.0
Anal length (mm) 124.0
Eye diameter (mm) 12.8
Body depth (mm) 76.0
Head length (mm) 57.7
Dorsal fin length (mm) 119.7
Pectoral fin length (mm) 46.5
Meristic characters

Dorsal fin rays IX-10
Anal fin rays -9
Pectoral fin rays 12
Pelvic fin rays -5
Lateral line 21

DISCUSSION

With regard to the Greek waters, this species
has been caught in the Dodecanese Island
(southern Aegean Sea) by Petrakis and
Papaconstantinou (1990), in the Kyklades Island
(southern Aegean Sea) by Stergiou et al. (2002)
and in the Krifi Island (southern Aegean Sea) by
Katsanevakis and Thessalou-Legaki (2009). In
addition, (2014)

documented this species was reported only in

Papaconstantinou

the Limnos and Lesvos Islands (northern Aegean
by Kavadas et al. (2012)
(2007),

and Batjakas

Seaq) and by

Gerovasileiou et al. respectively.
(2018)

its presence at approximately

However, Kampouris
determined
40°04'10.7" N and 23°19'59.3" E in the Thermaic

Gulf (Northwestern Aegean Sea) (Figure 1).

As for Turkey Seas, the parrotfish has been
reported by Erylmaz (2003) in the Bozcaada
Island (northermn Aegean Sea), by Ogretmen et
al. (2005) in the Gbkova Bay (southern Aegean
Sea), by Filiz and Sevingel (2015) in Izmir Bay
(central Aegean Sea) and by Yapici et al.
(2016) in the Sigacik Bay (central Aegean Seaq),
as a summary. This species was included in the
checklists of Turkish fishes (Fricke et al., 2007).
Although several studies on fish communities
have been done in the Saros Bay (Koc et al.,
2004; ismen et al., 2007; Altug et al., 2011;
Cengiz et al., 2011; Keskin et al., 2011a; 2011b),
S. cretense has

never been caught or

mentioned for this area. In addition, local
fishermen had never caught the parrotfish or

shown knowledge of this species.

64



Cengiz and Parug (2020) Acta Natura et Scientia 1(1): 61-68

p ACTANATURA ET SCIENTIA

Four categories of biological response to
climatic change can be aligned as follows: (1)
the appearance of indicator species, (2) the
the

increase or decrease in fish stocks, based on

appearance of new populations, (3)

year-class strength, and (4) structural changes
in the ecosystem (Cushing and Dickson, 1977).
From this perspective, the unusual occurrences
of marine life have been used as indicators of
changes in the marine environment (Mearns,
1988) and changes in fish assemblages may be
the first indication of an environmental shift
(Stephens et al., 1988). In this sense, the faunal
changes observed are related to climate
change and water warming (DulCi¢ et al., 1999;
DulCi¢ and Grbec, 2000). They control the rate
of change in the geographical distribution of
marine species or populations in the sea
(Papaconstantinou, 2014) and these changes
may affect the status of the Turkish marine
fauna and give rise to a rare occurrence in
Saros Bay (Cengiz et al., 2019a; 2019b). The
northward distributions of the parrotfish
inhabiting the warm-water sectors of the
Mediterranean Basin have been interpreted by
many authors as a signal of climate changes
(i.,e. water warming) (Vacci et al., 1999; DulCi¢
and Pallaoro, 2001; 2008;
2011; 2012;

Perdikaris et al., 2012; Kampouris and Batjakas,

Abecasis et al.,
Azzurro et al, Kruschel et al.,
2018; Ventura et al., 2019). Therefore, the native
thermophilic species appearing northern than
the known range could serve as sentinels by
providing the first indication of changes in

seawater temperature (Azzurro, 2008).

CONCLUSION

As a result, the rising of the seawater
temperature can be an explanation for the
appearance of the species on the Saros Bay.
Thus, the known range of S. cretense extends
from Kriti Island to the Saros Bay in the Aegean
Sea. This occurrence could be the base for
future monitoring of possible spreading of the
species and the record of native thermophilic
species, such as parrotfish, may assist in
estimating the changes on the Mediterranean

marine ecosystem.
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ARTICLE INFO ABSTRACT

Malawi cichlid species belonging to the Cichlidae family are among the most
popular commercial species in the aquarium industry. Females of this species

begin to incubate their eggs in the mouth after ovulation. Professional producers

contfinue to induce vomiting of the eggs from the female's mouth at many
Received: 23.09.2020 different times and grow them with artificial incubation. The aim of this study is
Accepted: 15.10.2020 to determine the most appropriate time to induce vomiting and artificial

incubation of eggs of these species. For this purpose, rusty cichlid (lodofropheus

Keywords sprengerae), blue dolphin cichlid (Cyrtocara moorii), red zebra cichlid
Ornamental fish (Maylandia estherae) and electric yellow cichlid (Labidochromis caeruleus)
Cichlidae were produced in colonies. The development of eggs and larvae obtained from
Malawi cichlid species broodstocks were observed. Critical times for cichlid culture have been
Hatching

determined. While electric yellow cichlid (L. caeruleus) completed its embryonic
development on the 3rd day after ovulation, blue dolphin cichlid (C. moorii) and
red zebra cichlid (M. estherae) species completed on the 4th day, rusty cichlid
(I. sprengerae) completed on the 5th day. Therefore, the results of the present
study revealed that it is not appropriate to apply the same incubation technique

to all these species.
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Agizda Kuluckalayan Bazi Malavi Ciklit Turleri (lodotropheus sprengerae,
Cyrtocara moorii, Maylandia estherae, Labidochromis caeruleus)

Yumurtalarinin Yapay Kulugkaya Alinma Zamaninin Belirlenmesi

OZET

Cichlidae familyasina ait Malavi ciklit tUrleri akvaryum sektérinde en cok tercih edilen ticari tUrler arasinda yer
almaktadir. Bu turlerin disileri yumurtalamadan hemen sonra yumurtalarini agizda kuluckalamaya baslamaktadir.
Profesyonel Urefticiler ise cok farkll zamanlarda yumurtalan disinin adzindan kusturup, yapay kulucka ile
bUyUtmeye devam etmektedir. Bu calismanin amaci, bu fUrlerin yumurtalannin en uygun ne zaman kusturulup
yapay kuluckaya alinmasini belirlemektir. Bu amacla, pash ciklit (lodofropheus sprengerae), yunus ciklit
(Cyrtocara moorii), portakal ciklit (Maylandia estherae) ve sar prenses ciklit (Labidochromis caeruleus) turleri
koloni halinde Uretilmistir. Anaclardan elde edilen yumurta ve larvalann gelisim sirecleri gdzlenmistir. Uretim icin
kritik zamanlar tespit edilmistir. San prenses (L. caeruleus) yumurtlamadan sonraki 3. ginde embriyonik gelisimini
tamamlarken, yunus ciklit (C. moorii) ve portakal ciklit (M.estherae) tUrleri ayni sureci 4. gunde, paslh ciklit (I.
sprengerae) ise 5. ginde tamamlamistir. Calismadan elde edilen bulgular bu tUrlerin hepsine ayni kuluckalama

tekniginin uygulanmasinin dogru olmadigini ortaya koymustur.

Anahtar Kelimeler: SUs baliklar, Cichlidae, Malavi ciklit tGrleri, Kuluckalama.

GiRis optimizasyonu (Koumoundouros et al., 1999;
van Maaren & Daniels, 2000), Uretimi yapilan

SUs baliklan ficareti dinya capinda 125 Ulkeyi mevcut torlerin ve ileride Uretimi yapilacak

icine alan ve kuresel ticari degeri yillik 15-30 torlerin retim tekniklerinin daha iyi

milyar ABD $ civarinda olan bir ticari alandir
(Evers et al., 2019). Global bazdaki bu ficari

anlasilabilmesi icin dnemlidir (Gilbert & Bolker,
2003; Salzburger & Meyer, 2004; Henning &
Meyer, 2014; Kratochwil & Meyer, 2015;
Kratochwil vd., 2015).

degerin %90 ‘Ini Asya, GUney Amerika, israil,
ABD ve Avrupa’'daki yetistiricilik tesislerinde
Uretilen tatl su sus baliklar olusturmaktadir (Evers

et al., 2019). Baz torler hala dogal kaynaklardan KontrollU ciftlik sartlannda Uretilerek piyasaya

| Sler torl -
yakalanarok  elde  edise de  akvaryum arz edilen popuUler turler arasinda Cichlidae

sektérinde kullanilan baliklann cogunlugu insan f'c.Jminosmo ait ciklit torierininpayr bUyUkfur.
Onemli sUs bal@ turleri arasinda yer alan
Ciklitler, 2500-3000 tUr ile balkk siniflandirmasi
icinde en cok tUriceren ailelerinden biridir (Fryer
& lles, 1972; Meyer et al., 1991; Sturmbauer &
Meyer, 1992; Meyer, 1993; Farias et al., 2000;
Snoeks, 2000; Turner et al., 2001). Cihclidae ailesi

icinde de Afrikan ciklit tUrlerinin yeri ayndir.

eli alfinda Uretilmektedir. Akvaryum baliklar ile
ilgili yapillan ficari ve bilimsel Uretim ve
yetistiricilik calismalari, sektérin gelisimine her
gecen vyl biroz daha katki sunmaktadir.
Baliklarin erken ddnem gelisimleri ve bUyUime

modellerine iliskin Uretim bilgilerinin
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Ozellikle adizda kuluckalayan Malavi ciklitleri
diger ciklit tUrlerinden cok daha populerdir.
Malavi tUrlerinin bUyUk cogunlugu da insan el
altinda sektérinde

Uretilip, akvaryum

degerlendiriimektedir. Malavi ciklit  tGrlerinin
genelinde yumurtlama gerceklestikten sonra
disi

alinmaktadir. Bu

déllenmis yumurtalar anac tarafindan

agizda kuluckaya

kuluckalama suresi ture ve su sartlanna bagl

olarak 3-4 hafta kadar sUrmektedir. Bu sure

zarfinda  yumurta  ve  larvalan  koruma

icglduUsinde olan anaclar butin enerjilerini

buraya ydnlendirmektedirler. Kuluckalama

suresince disiler neredeyse hic beslenmezler. Bu
durum ayni disinin bir sonraki Uretim periyodu

icin hazirlanmasini olumsuz yonde

etkilemektedir. Hem bir sonraki Urefim zamani

daha ileriye sarkmakta, hem de agizda

kuluckalama déneminde c¢cok enerji harcayan

disinin bir sonraki periyofta yumurta verimi

dUsmektedir. Yumurtalarini agizda

kuluckalayan bu tUrlerin Uretim ve buUyUtme
asamalarinda cok farkl profesyonel teknikler
kullaniimaktadir. Ozellikle adizda kuluckalama

sUrecinde uygulanan ydntemler arasinda

farklik vardrr. Baz Ureficiler, yumurtlama

gerceklestikten  birkac saat  sonra  disinin

agzindaki yumurtalar kusturup,

yapay

kuluckaloma  teknigi  kullanmaktadrr.  Baz

Ureficiler, yumurtlomadan birka¢c gun sonra
anacil

kusturup, kuluckalamaya

yapay
gecmektedir. Bazilarn da larvalarin besin kesesini
tUkettikleri 10-15. gUnlerde arasinda anaclari
Ureticilerle

kusturmaktadir. Profesyonel

yaph@miz ikili gdriosmelerde, kullanilan bu

Uretim tekniklerinin kendilerince olumlu ya da

olumsuz yonlerinin olduguna dair bilgiler alindi.
Ancak bu tekniklerden hangisinin daha verimli

olduguna dair bilimsel veriye ulasilamadi.

Bundan dolayl, bu calismada bu soruya
cevap olabilecek bir takim gdzlemler yapilmustir.
Bu amacla, ticari degeri yUksek ve populer olan
dort Malavi  ciklit  tOrGnUn  yumurta acilim
sUrecleri ve erken larval donem gelisim surecleri
incelenmistir. Pasli ciklit (lodotropheus
sprengerae), yunus ciklit (Cyrfocara moorii),
portakal ciklit (Maylandia estherae) ve sar
prenses  ciklit

(Labidochromis  caeruleus)

tOrlerinden yumurta alabilmek icin birer anac

kolonisi olusturuldu. Bu kolonilerden alinan
yumurtalar ve larvalar gbdzlenerek, Uretim
asamasinda kullanilan tekniklerin

uygulanmasina katki  saglayabilecek veriler

toplanmistir.

MATERYAL VE YONTEM

Calisma Canakkale Onsekiz Mart Universitesi

Deniz Bilimleri ve Teknolojisi FakUltesi Akvaryum

Baliklar Yetistirme Laboratuvar’'nda

gerceklestirimistir.  Cichlidae familyasina  ait
pash ciklit (lodofropheus sprengerae), yunus
ciklit ciklit

(Maylandia estherae) ve sar

(Cyrtocara  moorii), portakal
prenses ciklit
(Labidochromis caeruleus), tirleri kullaniimistir.
Bu dort t0rin hepsinin su istekleri ve yetistirme
sartlar ayni oldugundan turlerin hepsi benzer
sartlarda akvaryum, su kalitesi, besleme ve
Uretim uygulamalarina tabi tutulmustur. Boton
tUrlerde ortalama yaslan 2 olan anag¢ bireyler
kullanilmistir. Yumurta almak amaciyla her bir t0r
icin 100’er litrelik akvaryumlara 1 erkek 8 disi

olacak sekilde koloniler olusturulmustur. Her tOr
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icin 1 koloni (1 erkek / 8 disi anac) olusturulmus

ve bu anaclardan alinan  yumurtalar
g6zlenmistir.  Anaclar ticari akvaryum baligi
yemi ile gunde 3 69Un beslenmistir. Anac
tanklarnda su sicakhigi 29°C (+0,5°C) araliginda
sabit tutulmus, pH degerleri 7.6-8.3 araliginda
BlcOlmUstur.  Uretim  esnasinda  su  degisimi
yaplmamistir. Havalandirma icin sunger filtreler
kullaniimistir. BOtOn tOrlerin anaclarn es zamanli
olacak sekilde Uretim tanklarina stoklanmistir.
Yumurtloma olup olmadigr gundiz 08:00 ile
18:00 saatleri arasinda periyodik olarak takip
edilmistir. Yumurtlama oldugu tespit edildigi
zaman yumurtlamanin  bitip bitmedigi takip
edilmistir. Yumurtlomanin bittigi anlasildiginda
birkac saat beklendikten sonra agz yumurta ile
dolu olan disi kusturulmustur. Disinin agzindan
alinan yumurtalar ayni sartlardaki suda yapay

kuluckaya alinmustir.

Yapay kulucka 500 ml'lik cam kaplarda su

akintist ile  yumurtalarin  hareketlendirimesi
yontemiyle yapilmistir. KicUk bir su pompasi ile
yumurtalarnn oldugu cam kaplara sUrekli su
pompalanmis, kulucka sUresince Ozellikle de
dénemde  sUrekli

yumurtalarn  acilmadidi

hareketli olmalan saglanmistir. Bu  sekilde
yumurtalarnn mantarlasmasinin ya da élmesinin
dnine gecilmistir. Olen yumurtalar  yapay

kuluckadan uzaklastinlmustir, Yapay

kuluckalarda her hangi bir dezenfektan
kullanilmamustir. Yapay kuluckada da su sicakhigi
29°C (+0,5°C) aralginda sabit tutulmustur. Her
tOron yumurta ve larvalarn ilk ginden itibaren

fotograflanmistir. Bu sekilde embriyonik ve larval

gelisim asamalarinda ne tur fizyolojik degisimler

oldugu gozlenmistir.

BULGULAR
Pash Ciklit (lodotropheus sprengerae)

Bu calismada, anac¢ tanklan icin 24 saatlik
kesintisiz gbdzlem yapillamadidi icin, yumurtlama
zamanlarn saat olarak verilememistir. Bundan
dolayr yumurtalomanin gerceklestigi ik gun
kusturulan  yumurtalar 1. gin  olarak
tanmlanmistir. ik gin anaclann  adzndan
kusturularak yapay kuluckaya alinan pash ciklit
Sekil 1'de
gosterilmistir. Buna gére ilk gin yumurtalarda

kutupta hafif  bir

yumurtalarnnin - morfolojik  yapisi

animal siskinlik  oldugu
gorUlmektedir. Bununla birlikte ginUn ilerleyen
saatlerinde  animal kutupta bdlunmelerin
devam ettigi gézlenmistir. Pasli ciklit yumurtalar
da bu calismada kullanilan diger ciklit tOrlerinin
yumurtalar gibi cok bUyUk bir yumurta sarsina
sahip olup, rengi sarinin ¢esitli tonlarnda olan,
sekil olarak oval yapida ve tatl suda batan

Ozelliklerdedir.

Embriyonik safhanin ikinci gintnde (Sekil 2)

animal kutuptaki  bdlinmelerin  yogunlasmis
oldugu goézlemlenmektedir. Bunun yani sira
siyah benekli renk pigmentleri de olusmaya

baslamistir.

Embriyonik gelisim yumurtlamadan sonraki 3.
ve 4. gUnlerde devam etmigtir (Sekil 3). 5. glnde
(Sekil 4) ise embriyonik gelisim tamamlanarak
yumurtalar acilimis ve larval gelisim safhasi

baslamistir.
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Sekil 1. Yumurtalamanin gerceklestigi ik gin. Pash ciklit (. sprengerae) tUrune ait dollenmis

yumurtanin goérontuso (1. gun).

Sekil 2. Yumurtalamadan sonraki 2. gin. Pash ciklit (I. sprengerae) yumurtasi (2. gin).

Sekil 3. Yumurtalomadan sonraki 3. gun. Pgpasli ciklit (I. sprengerae) yumurtasi (3. gun).

Yumurtalamadan sonraki S. glnde zemininde, kisa kuyruk hareketleri
yumurtadan cikan (Sekil 4) pash ciklit larvalarinin yapmaktadirlar. Pektoral yUzgecleri mevcut
oldukca bUyuUk bir besin kesesine sahip oldugu olan larvalann  henUz yUzme kabiliyetleri
gorUimektedir. Gelismemis bas bdlgesi ve gelismemistir.

notokorda sahip olan larvalar bu dénemde su
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Sekil 4. Yumurtlamadan sonraki 5. gun. Pasli ciklit
(I. sprengerae) larvasi (5. gun). Larval asamanin

ilk gunU besin keseli larvanin goéruntusy.

Besinci gunden sonraki her gecen gun besin
kesesi biraz daha kicUmiUs ve ylzme
hareketleri de bu dogrultuda  artmistir.
Yumurtalama gerceklestikten sonraki  16-17.
gUnlerde, larval dénemin 12-13. gunlerinde

besin kesesi tamamen tUkenmektedir.

Yumurtlamanin 1. gunU disinin - agzindan
kusturulan  yumurtalar  vakit  kaybetmeden

yapay kuluckaya alinmistir. Yumurtalarin 1. ve 2.

gunlerinde animal kutbunda bdélunmelerin

devam ettigi gérulmektedir (Sekil 5, 6).
Yunus Ciklit (Cyrtocara moorii)

Yumurtlamanin 1. ginU disinin - agzindan
kusturulan  yumurtalar  vakit  kaybetmeden
yapay kuluckaya alinmistir. Yumurtalarin 1. ve 2.
gunlerinde animal kutbunda bdélunmelerin

devam ettigi gérulmektedir (Sekil 5, Sekil 6).

Yumurtlomadan sonraki 3. gin (Sekil 7)
embriyonik gelisiminin ileri safhalarda oldugu

goruUlebilmektedir.

Yunus  ciklitflerin  larvalan  yumurtlama
gunUnden sonraki 4. gUunde yumurtadan
cikmistir (Sekil 8). Sarmsi renk tonlarna sahip
bUyUk bir yumurta sarsina sahip larvanin agz
acllmamistir. Bu ddnemde larvalar su zemininde
durmakta, kisa kuyruk sallamalariile kisa zamanli

hareketler yapmaktadirlar.

Yunus ciklit larvalarnnin  besin  keselerinin
tOkenmesi  yumurtlamadan  sonraki  14-16.
gUnlerde, larval gelisiminise 12ile 13. gunlerinde

gerceklesmektedir.

Sekil 5. Yumurtlamanin 1. ginunde disinin agzindan kusturulan yumurtanin animal kutup gérintusu.
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Portakal Ciklit (Maylandia estherae)

Portakal ciklit yumurtasi da gérunum olarak
diger Malavi ciklit tUrlerinin yumurtalarina
benzemektedir. Yumurtalar oval ve sar
renktedir.  Animal kutup yumurtanin = sivri
Portakal  ciklit

tarafinda  konumlanmistir.

yumurtasinin déllenmenin gerceklestigiilk gunku

g06runtusu sekil 9' da verilmigtir.

Sekil 6. Yumurtlomadan sonraki 2. gin. Yunus

ciklit déllenmis yumurtasi.

Animal kutuptaki embriyonik gelisim safhasi

gorUlebiimektedir (Sekil 10). Bu safhada renk

pigmentasyonu yogun olmamakla birlikte

devam etmektedir.

3. gunde yumurtanin animal kutbunda
embriyonik gelisim safhasinin sonlarna dogru
yaklasildigr  gérulebilmektedir (Sekil  11).
BugUnlerde renk pigmentlerinin de siklastig
dikkat cekmektedir.

Portakal ciklit (M. estherae) larvalan
yumurtaloma olayindan sonraki 4. gunde
yumurtadan cikmaktadir (Sekil 12). ik gin
oldukca buUyUk bir besin kesesine sahip olan
larvanin  notokord ve bas bdlgesi heniUz
gelismemigtir.  Besin  keseli  larvanin  vitellUsuU
tamami yumurta sivisiyla doludur. Diger tUrlerde
oldugu gibi portakal ciklit larvalarn da ilk gin su
zeminin  de ve kisa kuyruk harekeftleri
yapabilmektedir. Besin kesesinin gun gectikge
azalmaslyla birlikte larvalann yGzme hareketleri
de hizlanmaktadir. Besin kesesinin tUketilmesi
yumurtlamadan  sonraki  15-16. gUnlerde,

yumurta acildiktan sonraki 12-13. gUnlerde

gerceklesmektedir.

Sekil 7. Yumurtlamadan sonraki 3. gun. Yunus ciklit déllenmis yumurtasi.
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Sar Prenses Ciklit (Labidochromis

caeruleus)

Sarn prenses yumurtalarinin ddllendikleri gun
diger turlerinkine benzer ancak biraz daha iler
safhada bir embriyonik gelisim seyri gosterdigi
g6zlenmistir  (Sekil 13). Anactan kusturulan

yumurtalarin 1. ve 2. gunlerinde animal

kutbunda embriyonik gelisimin devam efttigi
goruUlebiimektedir (Sekil 13, Sekil 14).

Sekil 8. Yunus ciklit (C. moorii)'in 4. ginu

Sekil 9. Yumurtlomanin ik gunU (1. gUn).

Portakal ciklit (M. estherae) yumurtasinin

g6érinimu.

Sekil 10. Yumurtlamadan sonraki 2. GuUn.

Portakal ciklit (M. estherae) ddllenmis yumurtasi.

Sekil 11.

yumurtasinin 3. gun géruntUsu.

Portakal ciklit (M. estherae)

Sar prenses yumurtalar da oval, sari renkli ve
dibe batmis yapidadirr. Yumurtalar serbest
birakildiginda dibinde

durmaktadir.

kulucka kabinin

Yumurtalamadan sonraki 3. ginde larvalar
yumurtadan ¢ikmaktadir (Sekil 15). Larvalar
zeminde ve kisa kuyruk hareketleri
yapabilmektedirler. BUyUk besin kesesine sahip
larvalann hareketleri besin kesesinin tUkenmesi
ile birlikte artis gostermistir. Besin  kesesinin

tamamen tUketiimesi yumurtlamadan sonra 13-
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14. gUnlerde, larvanin yumurtadan cikhid
glnden sonra ise 11-12. gUnlerde
gerceklesmektedir.

Sekil 12. Portakal ciklit larvalarnnin yumurtadan
cikhigl ik gun yumurtalomadan sonraki 4. gun

g06runtusl.

TARTISMA

Calismada pash ciklit (I. sprengerae), yunus
ciklit (C. mooirii), portakal ciklit (M. estherae) ve
sarl prenses ciklit (L. caeruleus) turlerinin yapay
gecis
amaciyla bu tirlerden elde edilen yumurta ve

kuluckaya sUrelerinin  belirlenmesi

larvalarnnin - erken dénem gelisim  safhalar
incelenmistir. Agizda kuluckalayan bu turlerin
embriyonik ve larval gelisim safhalarinin tam
olarak goézlenebilmesi icin ilk ginden itibaren
yumurtalarin

kusturulup, yapay kuluckaya

alnmasi  gerekmekteydi. Bundan  dolayi

Uremeleri icin 100'er litrelik tanklara stoklanan
anaclann Ureme davranislan gbzlenmis ve

yumurtlama olayini

yapay

gerceklestigi aun

yumurtalar kuluckalara  alinarak

gbzlemler yapilmistir. Yukarnidaki sekillerde de
gosterildigi gibi bu tUrlerin embriyonik ve larval
olan

gelisim safhalarnnin bizim icin = dnemli

kisimlar ve zamanlamalar kaydedilmistir.

Profesyonel ciklit Ureticileri ile yapilan ikili s6zIU
gorUsmelerde edinilen bilgilere gdre, her bir
Uretici kusturma isini farkll zamanlarda  farkli
kulucka teknikleri ile yapabilmektedir. Ornegin;

Urefticilerin bazilan yumurta ve larvalarnn yasama

oraninin dUsecegini dUsUnduUklerinden,
anaglarin agzindaki yumurtalar
yumurtlamadan sonraki ilk 10 guUn hic

ellememektedir. Bazilan da bunu yumurtalarin
bakimi icin ekstra iscilik olur diye yapmaktadir.
Bazi Ureticiler  ise yumurtlama olayi
gerceklestikten birkac gln sonra yumurtalar
kusturup yapay kuluckalara almaktadir. Baz
Ureticiler larval serbest yUzmeye baslayinca
Ureticiler ise

kusturma yaparlarken, baz

kusturma  isini rast  gele  zamanlarda
yapmaktadir. Yumurtalarn erken ya da gec
kusturulmasinin larval yasama yUzdelerini ne
sekilde  efkileyebildigini  gbrebilmek  icin,
embriyonik ve larval dénem gelisim evrelerini iyi
bilinmesi gerekmektedir. Bu calismada dncelikli
olarak bu islem gerceklestiriimistir.  Yani
yumurtalarn alinan dért t0rGn yumurta acilim
sUreleri, besin kesesi tUketme sureleri gibi dnemli
morfolojik olaylann gerceklesme zamanlari
tespit edilmistir. Buradan yola cikilarak yapa
kuluckaya gecis zamanlamasi hakkinda daha

bilimsel &dneriler yapilabilecedi dUsGnUImUstar.
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Sekil 14. Yumurtalamadan sonraki 2. gun. Sar prenses (L. caeruleus) yumurtasinin géronuma.

Sekil 15. Yumurtalamadan sonraki 3. gin. Sar

prenses (L. caeruleus) larvasl. Larval gelisimi

safhasinin ik gunu, besin keseli larva.

Kullanilan turlerin hepsi agizda kuluckalayan

Malavi tUrleri olmasina ragmen yumurta agilim

ve besin keselerini tUketme  sUrelerinin

birbirlerinde farkll oldugu tespit edilmistir. Bu

calismada kullanilan tOrlerinin
yumurtalaryumurtalamadan sonra 3-5.
gunlerde acilmistir.  San  prenses yumurtasi

yumurtalomadan sonraki 3. gunde acilirken,
portakal ciklit ve yunus ciklitin yumurtalar 4.
gunde, pash ciklitin yumurtalar ise 5. ginde
acilmistir.  Diger yandan

sarn  prenses (L.

caeruleus) gibi agizda kuluckalayan ciklit
tOrlerinin besin keselerini tUketme surelerinin,
zemine yumurtlayan ciklitlerinkinden daha uzun
oldugu bilinmektedir (Meyer, 1986, 1987, 1988;
Meijide & Guerrero, 2000; Kratochwil et al,

2015). Larvalann besin keselerini daha kisa
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zamanda fUketmeleri yetistiricilik acisindan
avantajli sayilabilir. Bu dénemdeki 6lUmlerin
daha az olmasi bu olayla iliskilendirilebilir. Bu
calismada  kullanilan tOrlerden sar  prenses

larvalan  yumurtalamadan  sonraki  13-14.
gUnlerde besin kesesini tUketmektedir. Bu olay
larvanin  yumurtadan c¢iktiktan sonraki 11-12.
gUnlere denk gelmektedir. Yani yumurtadan
yeni cikan larva sonraki 11-12 gin boyunca
besin kesesi tasimaktadir. Sar prenses larvasinin
besin kesesini 13. gUnlerde tUkettigine dair
destekleyici calismalarda mevcuttur (Saemi-
Komsari et al.,, 2018). Bu durum diger Malavi
tUrlerinde de benzerlik gostermektedir. Bu
calsmada kullanilan yunus ciklit ve portakal
ciklit tUrlerinin larvalarn da yumurtlamadan sonra
14-16. gunlerde, larvalar yumurtadan ciktiktan
12-13.

tUketmektedirler.

sonra gUnlerde  besin  keselerini

Pasl ciklit ise yumurtlama
gerceklestikten sonraki 16-17. gUnlerde larva
yumurtadan ciktiktan sonraki 12-13. gUnlerde

besin keselerini tUketmektedirler.

Bu verilere gére yumurtalarnn kusturulmasi ve
yapay kuluckaya alinma zamanlamasina dair

su Onerilerde bulunulabilir.

Bu calismada kullanilan tOm gruplarda,
yumurtlama gerceklestigi gun veya bir sonraki
gUn yumurtalar kusturulup yapay kuluckaya
alinabilir.

Profesyonel bir yapay kulucka

dUzeneginde bu tUr yumurtalann yasama

oranlarn yUksek oldugundan bu ydntemin
profesyonel Uretimler icin verimli olma olasilig

cok yUksektir.

Yumurtalann  agizda acimasi  beklenip

kusturma islemi larvalann yumurtadan ciktiklarn

gun ve ya bir gun sonra yapilabilir. Buna goére
sarl prenses t0rinun yumurtlamadan sonra 3 ve
ya 4. gun, portakal ve yunus ciklitlerin 4. ve ya 5.
gUnlerde, paslh ciklitlerin ise yumurtlamadan
sonraki 5. ve ya 6. gunlerde kusturulmasi gerekir.

Bu iki dnerinin disinda yapilan kusturma
da

acisindan basarili sayilabilir. Ancak profesyonel

zamanlamalari larva yasama  yuzdeleri
Uretimlerde anaclarnn bir sonraki yumurtlamaya
kondisyon kazanarak daha verimli bir sekilde
hazirlanabilmesi dnemlidir. Bu tUrlerde agizda
3-4  hafta

edebilimektedir. MUdahale ediimedigi surece

kuluckalama kadar devam
bu sUrec daha da uzayabilir. Bu da profesyonel
Uretim acisindan dezavantajli bir durumdur.
Onun icin kusturma suresi ne kadar kisa olursa
Uretime alinan disi anaclarin verimi o dlcUde

artfacaktir.

Bu calismada elde edilen verilere goére sari

prenses (L. caeruleus), yunus (C. moorii),
portakal ciklit (M.estherae) ve pash ciklit
(lodotropheus sprengerae) tUrlerinin

yumurtalarinin yapay kuluckaya alinmasiicin en
uygun zamanin yumurtlamanin oldugu gun ya
da larvalarnn yumurtadan ciktigr gun oldugu

dUsUnUlmektedir.

ETiK STANDARTLARA UYUM
Yazarlarin Katkisi

PC calismayi tasarladi ve makaleyi yazmistir,

BRY laboratuvar calismalan  ve fotograf

cekimleri asamalarnda goérev almistir.
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Cikar Catismasi

Yazarlar herhangi bir c¢ikar catismasi

olmadigini deklare etmektedir.
Etik Onay

Yazarlar bu t0r bir calisma icin resmi etik kurul

onayinin gerekli oimadigini bildirmektedir.
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ARTICLE INFO ABSTRACT

In this research, length-weight relationships and meat yields of freshwater crayfish
(Pontastacus leptodactylus) were investigated in Apolyont Lake, iznik Lake, Manyas Lake,
Terkos Lake, KicUkcekmece Lake, Sera Lake, Cildir Lake, Ulugdl Lake and Egirdir Lake
between July and September 2010. For this purpose, 698 individuals were sampled from
nine different inland water resources in Turkey. a total of 62 individuals (3429-2833) from
Apolyont Lake, 103 individuals (4599-5833) from iznik Lake, 129 individuals (8599- 4433)
Received: 23.09.2020 from Manyas Lake, 156 individuals (8999-6733) from Terkos Lake and 63 individuals (419%-
Accepted: 20.10.2020 2233) from KUgUkgcekmece Lake, 44 individuals (2499-2033) from Sera Lake, 34 individuals

(1329-2133) from Cildir Lake, 59 individuals (1699-4333) from Ulugdl Lake, and 48

individuals (2529-2333) from EGirdir Lake were sampled during the field studies. For female
Keywords individuals, the highest mean values for both carapace length and total weight were
foundin Manyas Lake as 52.34 mm, 34.16 g, respectively. For male individuals, the highest
values for carapace length was found in Cildir Lake as 61.34 mm, and the highest values
Growth for total weight was found in Apolyont Lake as 43.25 g. The results of the regression
analyses indicated that allometric growth was found for both male and female
individuals caught from Cildir Lake, Sera Lake, Ulugdl Lake, and Egirdir Lake. In addition,
negative allometric growth was found for both male and female individuals caught from
Manyas Lake, Terkos Lake and KUcUkcekmece Lake, while positive allometric growth was
found for male individuals caught from Apolyont Lake and iznik Lake and with regard to
the carapace length-total weight relationship. For female specimens, the highest value
for total meat yield was found in iznik Lake (19.76%) and the highest value for abdominal
meat yield was found in Apolyont Lake (16.08%). Moreover, the highest values for both
total meat yield and abdomen meat yield of male specimens were found in Sera Lake
as 20.43% and 14.28%, respectively.

Meat yield

Length-weight relationship
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Turkiye'de 9 Farkl icsu Kaynaginda Bulunan Tatlisu Istakozu (Pontastacus
leptodactylus (Eschscholtz, 1823)) Populasyonlarinin Boy-Adirhk iliskileri

ve Et Verimi

OZET

Bu arastirmada, Temmuz-Eyl0l 2010 tarihleri arasinda, Apolyont, iznik, Manyas, Terkos, Kicikcekmece, Cildir,
Sera, Ulugdl ve Egirdir gollerinde bulunan tatlisu istakozunun boy-agdirlik iliskileri ve et verimi incelenmistir. Bu
amacla gerceklestirilen érnekleme calismalannda Apolyont Goli'nden 62 (3499-2833), iznik Gélo’nden 103
(4599-5833), Manyas Golu'nden 129 (8599-4433), Terkos Golu'nden 156 (8999-6733), KUcUkcekmece Golu'nden
63 birey (4199-2233), Sera GolU'nden 44 (2429-2033), Cildir Golu'nden 34(1329-2133), Ulugdl'den 59 (1699-4333),
Egirdir GolU'nden 48 (2599-2333) olmak Uzere toplam 698 tatlisu istakozu bireyi TUrkiye'nin dokuz farkl i¢su
kaynagindan érneklenmistir. Disi bireylerde, karapaks boylar ile foplam agirlik ortalamalarn yéninden en yUksek
degerler sirasiyla 52,34 mm ve 34,16 g olarak Manyas Goli'nden yakalanan bireylerden &lcUImuUstUr. Erkek
bireylerdeki en yuksek degerlerise; karapaks boyunda (61,34 mm) Cildir G8lI0'nden yakalanan bireylerde, toplam
agrrlik ydntnden (43,25 g) Apolyont Golu'nden yakalanan bireylerde oldugu belirlenmistir. Regresyon analizleri
sonucunda elde edilen degerlere gbre, karapaks boyu-toplam agirlik iliskisi yéninden Cildir, Sera, Ulugdl ve EGirdir
golleri icin allometrik bOyUme hesaplanmistir. Bununla birlikte, Manyas GolU, Terkos GOlU ve KUcUkgcekmece
GalU'nOn erkek ve disi bireyleri icin negatif allometrik bUyUme tespit edilirken Apolyont ve iznik G&IU'nOn erkek
bireyleri icin pozitif allometrik bUyUme saptanmistir. Disi bireylerde toplam et verimi bakimindan en yUksek deger
iznik GolU'nde (%19,76), abdomen et verimi ydninden Apolyont GélU'nde (%16,08) hesaplanmistir. Bununla
birlikte, erkek bireylerde ise hem toplam et verimi (%20,43) hem de abdomen et verimi (%14,28) yoninden en

yUksek deg@erler Sera GolU'nde hesaplanmistir.

Anahtar Kelimeler: Ef verimi, BUyUme, Boy-agirlik iliskisi.

DUnyada 2017 vl itibariyle 7.719 tonu avclilik
(Cin haric), 1.193.750 tonu yetistiricilik olmak

GiRi$

Tatlsu 1stakozlar; ekonomik énemlerinin yani Gzere foplam 1.201.469 ton fatliisu istakozu

sira, bezin Zincirindeki yerler, IGsU Uretimi yapilmistir (FAO, 2018). Ulkemizde 1980-

ekosistemlerinin  isleyisindeki  dnemli  rolleri 1990 villan arasinda 8.000 tonu bulan Gretim
nedeniyle sulak alanlarin énemli bir bileseni

olarak bilinmektedirler (Holdich, 2002; Sint vd.,

miktarlar olmasina ragmen, hastalk, kag¢ak

avcilk ve su kaynaklannin kirliligi nedeniyle

2007; Zimmerman, 2012). GUnUmuze kadar e D i .
gUnumuze kadar azalan bir egilim gdstermis ve

tespit edilmis 5 familyaya ait, 38 cins ve 669 tor
(692 alttdr) bulunmaktadir (Crandall ve De

2017 yilinda 669 ton tatlisu istakozu Uretimi

gerceklesmistir (FAO, 2018). Gecmis vyillarda

Grave, 2017). Tur sayisindaki fazlahga ragmen yaklask 10 su kaynagindan avianian tatlisu

ekonomik anlamda énemli yaklasik 20 tUr avcilik stakozu  Gretim miktan  gonomozde 130°un

veya yetistiricilik amaciyla kullanilabilmektedir.
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Uzerinde su kaynagindan bildiriimesine ragmen
oldukca azalmis bulunmaktadir. Bu nedenle

tatlisu 1stakozu popUlasyonlarinin - hem stok

yonetimi  hem de korunmasina yonelik

calsmalarin artarak devam etmesi gerekliligi

bulunmaktadir. Morfometrik Ozelliklerin  tatlsu

Istakozlarinin, avcilik, stok degerlendirme, verimli

yonetim stratejilerinin belirlenmesinde

kullanilabildigi  bilinmektedir. Bu calismada,

morfometrik &zellikleri popUlasyonlar arasi kisa
vadeli etki analizlerinde kullanilabilir olmasindan

dolayr farkh  bdlgelerden temin edilen

(Apolyont, iznik, Manyas, Terkos,
KOcUkcekmece, Cildrr, Sera, Ulugdl ve EQirdir
Golleri)

leptodactylus) bireylerinin boy-agirlik iliskileri ile

tatlisu Istakozu (Pontastacus

et verimlerinin incelenmesi amaclanmigtir.

MATERYAL VE YONTEM

Arastrmada kullanilan  tatlisu  1stakozlar
Astacidae familyasina ait olan Pontastacus
1823)

Temmuz-EylUl 2010 yaz periyodunda Ulkemizin

leptodactylus (Eschscholtz, tor0  olup
dogal goélleri olan Apolyont, iznik, Manyas,
Terkos, KucUkcekmece, Cildrr, Sera, Ulugdl ve
Egirdir Gollerinden pinter kullanilarak temin

edilmistir.

incelenen tatlisu istakozlarinin boy dlcUmleri;
toplam boy (TB), karapaks boyu (CB), karapaks
genisligi (CG), abdomen boyu (AB), abdomen
genisligi (AG), sad makas boyu (SGMB), sol
(SLMB), genisligi
(SGKG), sol makas genisligi (SLMG) 0,1 mm

makas boyu sag makas
hassasiyetli kumpasla yapilmistr (Rhodes ve

Holdich 1984).

VUcut agirliklarinin belirlenmesinde ise 0,01 g
duyarll elektronik terazi kullanimis ve toplam
agirlik (TA), karapaks agirigr (KA), abdomen
agridr (AA), sad kelipet agrig (SGKA), sol
kelipet agirigr (SLKA), abdomen ve kelipet et

agrrliklannin dlcumleri yapiimigtir.

tathsu i1stakozlannda da agrrlk ile boy
arasinda W= a L° seklinde hesaplanan bir iliski
vardir. Bu denklemde her iki tarafin
logaritmasinin alinmasi sonucunda agrrlik ile boy
iliskisi dogrusal hale getirilmis olur (Ricker, 1973).
Agirlik-boy iliskisi, karapaks boyu (CB)-toplam
agirlik (TA), toplam boy (TB)-toplam agirlik (TA)
(TB)

yonUnden incelenmistir. Boy ve esey gruplari ile

ve karapaks boyu (CB)-toplam boy
aylara goére regresyon denklemleri, egrileri ve

korelasyon katsayilar hesaplanmistir.

BULGULAR
Boy-Agdirlik iligkileri

TUm popuUlasyonlarda hem erkek hem de disi
tathsu 1stakozlannda karapaks boyu ile agirlik
artisi arasinda dogrusal bir iliski bulunmustur.
Regresyon andadlizleri sonucunda elde edilen
korelasyon katsayilan ve boy agirlik iliskisi
denklemlerinde yer alan a ve b degerleri Tablo
1'de gosterilmigtir.

Tablo 1'de yer alan b dederlerine gdre iznik
disi
Apolyont, iznik, Ulugdl gdlleri erkek ve Egirdir

Golu ve Ulugdl bireylerinde izometrik,
GolU disi tatlisu istakozlarinda pozitif allometrik
bUyUme, diger lokalitelerdeki erkek ve disi
bireylerde de negatif allometrik bUyUme tespit

edilmigtir.
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Tablo 1. Korelasyon katsayilar ve boy agirlik iliskisi

Su Kaynagi Esey Logy=loga+b xlogX CB/TBiSh atSh b+Sh r+Sh
00 Log TA=-3.4872+2.8599 Log CB 0.48+0.001 0000326+0.1334  2.8599+0.0782  0.988+0.038*
Apolyontlake 33 Log TA=-4.0448+3.19011 Log CB 05130002  0.00009+0.2106  3.190140.1207  0.982+0.067*
0933 Log TA=-3.8213+3.0586 Log CB 050002 000015140.1252 3.058640.0727  0.983+0.054*
90 Log TA=-3.7732+3.0698 Log CB 0.49+0.002 000016940236 3069840.1403  0.958+0.04*
iznik Lake 33  LogTA=-3.8249 +3.1168 Log CB 05130001  000015+0.1473  3.1168+0.087  0.979+0.05
9933 Log TA=-3.8664 +3.1343 Log CB 050001  0000136+0.123  3.1343+0.073  0.974+0.048*
00 Log TA=-3.2634+2.7776 Log CB 0.48+0.00096  0.00055+0.1545  2.7776+0.09* 0.959+0.0517*
Manyas Lake 33  LogTA=-3.1162+2.6883 Log CB 050002 0000765:0.2294 2.68830.1319*  0.953+0.055*
933 Log TA=-3.1963 +2.7371 Log CB 0.49+0.0012 00006360.1258  2.7371+0.073  0.958+0.053*
90 Log TA=-3.2504 +2.7582 Log CB 0.48+0.001 00005620.1419 2.7582+40.0857*  0.9640.05*
Terkos Lake 33 LogTA=-3.1262 +2.6927 Log CB 05130001 000074801867  2.692740.112*  0.948+0.064*
9933 Log TA=-3.2051 +2.7348 Log CB 0.49+0.001 0.000624+0.1148 2.7348+0.0691*  0.954+0.057*
09 Log TA=-2.1488 +2.1062 Log CB 0.49+0002  00071+0.2334 2.106240.1369*  0.927+0.073*
fgfgk@ekmece 33 LogTA=-3.0149 +2.5972 Log CB 050003 0.00097+0.31807 2.5972+0.1882*  0.951+0.088*
9933 Log TA= -2.5508 +2.3353 Log CB 050003 0002813+0.1957 2.33530.1151%  0.933+0.082*
90 Log TA=-3.37881+2.8188 Log CB 050007 0000418+0.2562 2.8188+0.1665  0.971+0.04*
Sera Galu 33 Log TA=-3.6444+2.9908 Log CB 0.5140.002 000021740.5 2.9908+0.2952  0.922+0.09*
9933 Log TA=-3.48498+2.8819 Log CB 05130004 00003270255 2.881940.1479  0.949+0.066*
00 Log TA= -3.12466 + 2.6503 Log CB 0.49+0014 0000750634  2.6503+0.368  0.909+0.067*
Cildr G3Iu 33 LogTA=-2.30622+2.17 Log CB 050005  0.00494+0.766 2.1740.43*  0.757+0.132*
9033 Log TA= -2.43357 +2.24439 Log CB 050006 00036940279  2244+0.368  0818+0.11*
90 Log TA=-2.96853 + 30126 Log CB 05:0007 0001075+1.4328 3012608341 0.69+0.09239*
Ulugdl 33 LogTA=-396988 +3.1443 Log CB 0540002  0000107+0.623  3.1443+0.3571  0.81+0.0764*
0033 Log TA= -2.83989 +2.49948 Log CB 0514003 0001446+0.5385 2.4995+0.3358% 0.702+0.0866*
90 Log TA=-3.9266 +3.1393 Log CB 0.49+0.004 00001180265  3.1393+0.154  0.97+0.033*
Egirclir GBIG
33  LogTA=-2.305+2.197 Log CB 0.5£0002 00049550392  2.19740.226*  0.91+0.084*
9033 Log TA=-2.70767 +2.42916 Log CB 04940003  0.00196+0.265  2.4292+0.153*  0.919+0.066*
Et Verimi Ozellikleri Et verimi &zellikleri acisindan su  kaynaklar

Arastirma yapilan 9 gélde yakalanan, karapaks
boylar 44,65-61,34 mm, toplam agirliklar 18,56-
43,25 g arasinda degisen tatlisu istakozlarinin
abdomen, makas ve toplam et verimleri Tablo

2'de gdsterilmistir.

incelendiginde; Ulugdl Goli'nUn disi bireylerinin
abdomen et verimi (%8,17) ve toplam et verimi
acisindan (%12,19), KG¢cUkcekmece golu disi
(%2,64)

acisindan en kUcUk degerlere sahip olduklari

bireylerinin  de makas et verimi
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belilenmistir. Buna karsin  makas et verimi
acisindan Cildir GolU erkek bireylerinin (%9,12),
abdomen et verimi acisindan Apolyont GolU
(%16,08),

GalU

disi bireylerinin toplam et verimi

acisindan  da  Sera erkek  tathsu

Istakozlarinin (%20,43) en yUksek degerlere sahip
olduklari saptanmistir. Goller et verimi ydonUinden
eseysel

acidan incelendiginde  Apolyont,

Terkos, Sera, Cildir ve Ulugdl golleri erkek

bireylerinin makas et verimi, Sera GO&lU disi
bireylerinin  abdomen et verimi acisindan,
Apolyont, iznik, Sera ve Ulugdl Gélleri disi
bireylerinin de toplam et verimi acisindan
onemli derecede karsi cinsten buyUk degerlere
sahip olduklar belirlenmistir. Manya, Egirdir ve
KOcUkcekmece gdlleri  Tathisu istakozlarnnin
eseyleri arasinda et verimi yéninden farklilik

olmadigi tespit edilmistir (Tablo 2).

Tablo 2. Arastirma yapilan gdllerdeki tatlisu istakozlarnin et verimi 6zellikleri

su Kaynagi ESEY N CLSH(mm) TW#S(g) CMYsy AMY#Sy TMYSk
Apolyont GalU 0033 62 53,88+1,555 35,19+3,288 3,910,3 14,98+0,322 18,9+0,283
R 34 51,511,774 28,56+3,046 3,1840,165 16,08+0,31 19,25+0,314*
33 28 56,75+2,62  4325+5995*  4,81+0,597* 13,66+0,506 18,470,493
iznik G&Io 0933 103 49,22+0,742 29,88+1,602 5,31%0,303 13,430,288 18,740,285
Q 45 47,86+0,703 25,07+1,223 3,92+0,394 15,840,29  19,76+0,457*
33 58 50,28+1,187  33,61+2,588* 6,39+0,39 11,5540,27 17,94+0,328
Manyas Goli 0033 129 53,330,655 35,711,186 4,3+0,189 13,67+0,303 17,97+0,284
9 85 52,340,788 34,16+1,433 3,47+0,132 15,3+0,303 18,780,301
33 44 55,24+1,127 38,742,052 5,940,394 10,5140,316 16,4140,524
Terkos GoIU 0033 156 46,110,564 23,59+0,854 3,430,116 13,09+0,187 16,5140,218
R 89 45,640,711 22,42+1,051 2,83+0,09 13,8240,259 16,65+0,292
33 67 46,79+0,914 25,150,914  4,22+0,205* 12,1140,216 16,33+0,237
KicUkcekmece Goli 9933 63 50,811,241 28,96+1,612 3,140,614 14,03+0,333 17,13+0,355
R 41 51,34+1,475 30,03+2,01 2,64%0,137 14,43+0,425 17,07+0,465
33 22 49,82+2,286 29,96+2,708 3,95+0,327 13,29+0,508 17,24+0,546
Sera GolU 0033 44 47,09+0,981 23,05+1,682 4,89+0,554 14,34+0,495 19,2340,65
R 24 44,65+0,755 18,561,223 3,260,342 14,98+0,828* 18,24+0,921
33 20 50,01+1,772* 28,43+3,02  6,85+0,992* 14,280,411 20,43+0,858*
Cildir GIu 0033 34 58,24+1,701 36,22+3,173 5,32+0,451 13,2940,7 18,61+0,848
9 13 53,25+1,885 29,533,469 3,640,512 13,280,698 17,87+0,837
33 2 61,34%2,272%  40,35+4,492*  6,39+0,544* 12,67+1,039 19,06+1,278
Ulugdl GG 0933 59 54,770,541 32,94%1,119 7,43+0,553 8,17+0,247 15,640,552
Q 16 52,3+0,856 29,95+1,773 2,88+0,966 9,31+0,46 12,1941,201
33 43 55,68+0,619 34,06+1,359 9,12+7,75* 14,560,268 16,87+0,493*
Egirdir GoIU 0033 48 53,75+1,105 32,89+1,922 3,39+0,349 11,38+0,392 14,76+0,534
9 25 52,38+1,033 30,511,853 2,65+0,297 11,96+0,544 14,6140,657
33 23 55,25+1,996 35,47+3,439 4,240,617 10,74+0,546 14,94+0,869
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Tablo 3. Farkl lokalitelerde yapillan arastirma  sonuclarindan  hesaplanan bUyUme denklemi

parametreleri

BUyUme Denklemi

Lokalite Esey N . r
Parametreleri
Mogan G&lU (TUzUn, 1987) 33 669 a=0,000012 b=3,1758 -
) 822 a=0,00002 b= 3,0498 -
Seyhan Baraj GolU (Cevik, 1993) 33 150 a=0,000009 b= 3,2464 -
) 150 a=0,000023 b= 3,0385 -
Ayranci Baraj GolU (Erdem ve Erdem, 1994) 3399 170 a=0,000054 b= 3,0154 -
Egirdir GOIU (Bolat, 1996) 33 505 a=0,000019 b=3,1258 -
) 307 a=0,000087 b=2,7749 -
Keban Baraj Golu (Duman ve Pala, 1998) 33 257 a=0,000005 b= 3,3772 0,993
) 177  a=0,000011 b= 3,1462 0,994
Keban Baraj GolU (Harlioglu, 1999)* 33 208 a=0,00093 b= 12,6689 0,923
Q9 242 a=0,00159 b=2,5152 0,882
Egirdir GOlU (Bolat, 2001)* 33 1250 o= 0,00039 b=2,9896 0,963
) 550 a=0,00009 b=2,6946 0,975
iznik G&IU (Erdem vd., 2001) 3392 250 a=0,000074 b= 3,0041 -
Dikilitas Goleti (Koksal vd., 2003) 33 2122 a=0,00005 b= 3,0092 0,994
9 2298 0a=0,00002 b= 3,0797 0,995
Sera GolU (Erkebay, 2004) 33 825 a=0,000005 b=3.,4100 0,975
) 588 a=0,00002 b= 3.0400 0,975
Demirkdpru Baraj GoOlU (Balik vd., 2005a) 33 233 a=0,00001 b= 3,2666 0,979
) 113 a=0,00002 b= 3,0546 0,974
Apolyont GolU (Berber, 2005) 33 843 a=0,0002 b= 3,0251 0,948
) 573  0=0,0003 b=2,9551 0,939
iznik GolU (Berber, 2005) 33 702 a=0,0001 b= 3,1248 0,925
) 333 a=0,0004 b=2,8731 0,911
Manyas GolU (Berber, 2005) 33 731 a=0,0003 b=2,9763 0,969
9 387 a=0,0003 b=2,9443 0,987
Hirfanli Baraj GoIU (Benzer vd., 2017) 33 130 a=0,0032 b= 2,8856 0,982
9 195 a=0,0034 b=2,9063 0,981
Mamasin Baraj GOl (BUyUkcapar vd., 2006) 33 356 a=0,0528 b= 12,7228 0,837
9 196  a=0,0601 b= 2,6209 0,862
Keban Baraj G&IU (Banm, 2007) 33 149 o= 0,000086 b= 3,2438 0,974
R 170 a=0,00037 b= 12,8591 0,952
Keban Baraj GolU (Dartay ve Atessahin, 2013) 33 63 a=0,2307 b= 3,018 0,973
9 27 a=0,73%96 b= 2,338 0,839
Alasehir GolU (Deniz vd., 2013) 33 87 a=0,000009 b= 3,2349 0,97
) 70 a=0,00007 b= 12,7698 0.97
Cildir GolU (Deniz vd., 2013) 33 46 a=0,000003 b= 3,4355
) 55 a=0,00006 b=2,7964 0,968
Egirdir GOlU (Deniz vd., 2013) 33 86 a=0,00003 b= 2,968 0,938
) 73 a=0,00003 b=2,958 0,933
Hirfanl Baraj G&IU (Deniz vd., 2013) 33 86 a=0,00001 b= 3,2066 0,963
) 79 a=0,00007 b=2,7791 0,939
Keban Baraj GolU (Deniz vd., 2013) 33 122  a=0,000008 b= 3,2841 0.959
ol 70 a=0,0001 b=2,7055 0,949
Porsuk Baraj GolU (Deniz vd., 2013) 33 99 a=0,000005 b= 3.3820 0.913
) 87 a=0,0003 b=2,4158 0,863
Karpuzlu Sulama Géleti (Deniz vd., 2013) 33 73 a=0,000004 b= 3,439 0,978
) 89 a=0,00005 b= 2,836 0,951
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Tablo 3 (devamu). Farkl lokalitelerde yapilan arastrma sonuclarindan hesaplanan buyume denklemi

parametreleri

BUyUme Denklemi

Lokalite Esey N . r
Parametreleri
Aktas GOlU (Aksu ve Kaya, 2017) a3 81 b= 3,041 0,976
29 76 b=2,954 0,962
Yenice Sulama Goleti (Berber vd., 2010) a3 255 a=0,00004 b= 12,9091 0,946
) 291 a=0,00003 b= 12,9461 0,982
Dikilitas Géleti (Benzer ve Benzer, 2015) aa 155 a=0,059 b=2,75 0,99
9 105 a=0,031 b= 2,97 0,99
Apolyont GolU (Benzer ve Benzer, 2018) aa 270 a=0,03 b=12,9479 0,979
) 270 a=0,041 b=2,775 0,983
Egirdir GoOlU (Harlioglu ve Harlioglu, 2005) 33 38 a=0,00167 b=2,5185 0,959
) 38 a=0,0081 b=2,1166 0,906
iznik GAIU (Harlloglu ve Harlioglu, 2005) 33 20 o=0,00071 b=2,7261 0,97
Q9 21 a=0,00091 b= 2,6603 0,97
Hirfanl Baraj GoIU (Harloglu ve Harlioglu, 2005) 33 75 a=0,000011 b= 3,6685 0,94
) 31 a=0,0032 b=2,2218 0,88
Gaga GolU (Yiimaz vd., 2011) 33 131 0=0,3484 b=2,5513 0,87
Q9 129 0=0,4348 b= 2,4902 0,9
Keban Baraj GolU (YUksel ve Duman, 2012) a3 2962 a=0,027 b= 3,095 0,924
Q9 2412 a=0,054 b=2,719 0,925
Egirdir GOlU (Balik ve ark., 2005b) 33 2366 a=1,10-1"1 b= 12,922 0,98
) 1264 a=6,10-10 b= 2,724 0,99
Mogan G&lU (Benzer vd., 2015) 33 98 a=0,00095 b=2,23 0,99
Q9 14 0=0,0022 b= 2,01 0,99
iznik GolU (Aydin vd., 2015) a3 1001 a=0,000008 b= 3,011 0,987
) 896 a=0,00003 b=3,3016 0,987

TARTISMA

CB/TB degerlerinin, disi, erkek ve disi+erkek
karnsik olmak Uzere popuUlasyonun tamaminda
0,48 - 0,51

hesaplanmustir.

arasinda degisim gdsterdigi
(Tablo 1).

degerlerinin TB degerlerinin '2'sine esit oldugu

Buna goére CB

kabul edilmistir. (Abrahamsson, 1972; Lindqvist
ve Louekari, 1975, Kdéksal, 1980, Bolat, 2001).
Yapilan arastrmalarda, karapaks boyu ile
toplam boy arasinda pozitif bir iliski fespit edilmis
ve genel olarak karapaks boyunun, toplam
boyun yarisina esit oldugu sonucuna varimigtir.

Prensip olarak toplam boyun kullaniimasindan

kaynaklanabilecek hatalarn onemli
olmamasina ragmen hata payni en aza
indirgemek icin karapaks boyunun

kullanilmasinin gerektigi belirtilmistir (Lindgvist ve
Louekari, 1975; Fiztzpatrick, 1977; Romaire vd.,
1977). Arastrmamizda karapaks boyu-toplam
agrrlik iliskisi yaninda, karapaks boyu ile toplam
boyun oransal olarak farkl sonuclara neden
olup olmadigini  belirleyebilmek amaciyla

karapaks  boyu-toplam  boy liskisi  de

incelenmistir.

Tatlsu i1stakozlarinin gelisme sUresinde boy
yonUinden buUyUmesine karsi, agirik olarak
bUyUme hizinin ne miktarda olacagi, kalitsal

ozelliklerinin yani sira, cinsiyet, besin farkliig ve

bulunma orani gibi beslenme 6zelliklerinin
bUyUk oraninda eftkili oldugu, baz cevresel
faktérler  tarafindan  da  belilenmektedir

(Lindgvist ve Lahti, 1983). Aynca kullanilan av
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araclarinin secicilik 6zelliklerinin de boy-agirlik
iliskilerinde farkli bUyUme Ozelliklerinin  tespit
edilmesinde onemli rol

bildiriimektedir. Bu

oynadiklar
farklliklar;  fotoperiyot,
popuUlasyon yogunlugu, besin bollugu, su
seviyesi dalgalanmalari, su sicakligr ve su kalitesi
gibi  bir diz

kaynaklanabilir (Huner ve Romaire, 1979; Chien

faktéron  yansimasindan
ve Avault, 1983). Bu nedenle boy-agrrlik iliskisini
anlamak, tatlisu istakozlarnnin kGIt0ro ve yonetimi

icin dnemli etkilere sahiptir. Boy-agirlik iliskileri;

kondUsyonun ifadesinde, biyomasin
hesaplanmasinda ve vyenilebilir et miktarnnin
belirlenmesinde kullanilabilmektedir. Bahsedilen
etkenler oldukca karmasik bir bUtin icerisinde,
torin genel ozellikleri icinde kalmak sartiyla,
zamana ve habitata gére, populasyondan
populasyona hatta ayni populasyonda bile
mevsimden mevsime boy ile agirlik arasindaki
iliskide farkli oranlarda degisimleri meydana

getirebiimektedir.

Tablo 4. LiteratUrde farkli lolakitelerde P leptodactylus ve diger turler icin hesaplanan et verimi

AEV TEV
Kaynak Tor
33 R 33 Q 33 Q
Gurel, 1998 (Keban Baraj GSI0) Pleptodactyly 3,31 11,18 14,22 18,33 17,49
Kalma, 1998 (Besgdz GAIo) A leptodactyly 213 19,05
Harlioglu, 1999 (Keban Baraj GIG) ’: leptodactyly 6.24 3,02 10,43 11,7 16,67 14,72
) P.leptodactylu 3,38 2,59 8,07 1,15 11,45 13,74

Harlioglu, 2000 S

P. leniusculus 8,16 5,23 5,56 5,46 13,72 10,69
Erkebay, 2004 (Sera G&I0) F leptodactyly 11,75 13,64
Hubenova vd., 2004 ’: leptodactylu 467679 196269 734867  897-1023 12741413  11,66-12,18
Berber, 2005 (Apolyont G3IU) ’: leptodactyly 3,92 2,78 11,94 14,58 15,86 17,36
Berber, 2005 (iznik GoI0) ’: leptodactyly 3,67 12,7 16,2 17,96 19,87
Berber, 2005 (Manyas G3I0) ’: leptodactyly 4,26 3,33 11 14,79 15,35 18,12
ELg/L;onpor vd., 2006 (Mamasin f.lepfodocfylu 598 276 955 1015 14,83 12,76
Berber vd., 2010 (Yenice B.G.) ’: leptodactyly 5,39 3,49 12,49 15,83 17,87 19,27
Banm, 2007 (Keban B.G.) ’: leptodactyly 2,89 1,32 12,58 14,93 15,16 16,25
Yimaz vd., 2011 (Gaga GaIo) ’: leptodactyly 9,77 5,08 9,88 10,6 19,7 15,68
Aksu ve Kaya, 2017 (Aktas G&I) ': leptodactyly 2,73 10,03 11,59 14,63 14,32
Dabrowski vd., 1966 O. limosus 24,3 20,07
Boyalik, 2019 (Kocahidir Géleti) ':"epmdc’dy’“ 413 2,48 10,52 11,38 14,64 13,85
Lindgvist ve Loekari, 1975 A. astacus 19.16 17.5
Rhodes ve Holdich, 1984 A. pallipes 14,43 15,73 27,38 23,21
Huner vd., 1988 A. astacus 4,8 13,14 15,3

P. clarkii 1.6 13,19 17,19
McDonald vd., 1992 O. immunis 18,14 19,8
Wetzel, 1993 O. virilis 18,8 17,7
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P. leptodactylus tUrG Uzerine yapilan
calsmalarda farkl boy-agirik denklemleri elde
edilmistir (Tablo 3). Tatlsu istakozlan Uzerinde
Ulkemizdeki Mogan GOlU (TUzun, 1987), Seyhan
Baraj Golu (Cevik, 1993), Ayranci Baraj Golu
(Erdem ve Erdem, 1994), EQirdir GOlU (Bolat,
1996), iznik G&IU (Erdem vd., 2001), Keban Bargj
Golo (Duman ve Pala, 1998) erkek ve disi
bireylerinde ve Sera GOolU (Erkebay, 2004) ile
DemirkdprU Baraj Golu (Balik vd., 2005a) erkek
GolU
Istakozlarinda (Berber, 2005), Keban Baraj Golu

disi bireylerinde (Barnm, 2007), Alasehir ve Cildir

bireylerinde,  iznik erkek  tatlisu

Golleri ile Hirfanl Baraj GolU, Keban Baraj Golu
disi bireylerinde, Porsuk Baraj GolU ve Karpuzlu
Goleti erkek bireylerinde (Deniz vd., 2013),
Hirfanll Baraj] GolU erkek bireyleri (Harlioglu ve
Harliodlu, 2005), iznik G&IU erkek bireylerinde
(Aydin vd., 2015) pozitif allometrik boyUme tespit
edilmistir. izometrik bUyUme ise Apolyont Gl
erkek bireylerinde (Berber, 2009), Keban Barqj
Golu disi bireylerinde (Dartay ve Atessahin,
2013), Aktas GOIU erkek bireylerinde (Aksu ve

Kaya, 2017), Keban Baraj GOlU erkek
bireylerinde (YUksel ve Duman, 2012), iznik GoIU
erkek bireylerinde (Aydin vd., 2015) tespit

edilmistir. Diger lokasyonlardaki eseylerde ise
negatif allometrik bOyUme belirlenmistir (Tablo
3).

BUyUme denklemlerinden hesaplanan b
parametresi tUrlerin karakteristigidir ve genel
olarak, farkl habitatlar, su sicaklidi ve tuzluluk,
cinsiyet, besin mevcudiyeti, érnek sayisi, gunluk
olarak

ve mevsimsel degisebilen a

parametresinden farkll olarak onemli élcUde

degismemektedir (Tech, 1971; Kleanthids vd.,
1999).

Canlilarin gelisme suresinde boyca
bUyUmesine karsin, agirlikca bUyUme hizinin
hangi oranda olacagl, genetik yapilarnin
etkisinin yaninda, besin niteligi ve miktan gibi
beslenme olanaklarnin bUyUk oranda etkilerinin
oldugu, bazi ekolojik faktérler tarafindan da
belirlenmektedir. TUm bu etkenler kompleks bir
yaplicerisinde, tUrGn genel yapisi icinde kalmak
orfama

hatta

kosuluyla, zamana ve gore,

populasyondan  popuUlasyona ayni
populasyonda bile mevsimden mevsime boy ile
iliskide  farkl

neden olabilmektedir.

oranlarda

Farkl

agrrlik  arasindaki
degisikliklere
zamanlarda Keban Baraj Golunde (Duman ve
Pala, 1998; Harlioglu, 1999; Barm, 2007; YUksel
ve Duman, 2012; Dartay ve Atessahin, 2013;
Deniz vd., 2013), Egirdir GolUnde (Bolat 1996 ve
2001; Balik vd., 2005a; Harlioglu ve Harlioglu,
2005; Deniz vd., 2013), iznik GélUnde (Erdem vd.,
2001; Balik vd., 2005b; Berber, 2005; Harlioglu ve
Harlioglu, 2005; Aydin vd., 2015), Mogan
Goli'nde 1987; Benzer vd., 2015),
Dikilitas Goleti'nde (K&ksal vd., 2003; Benzer ve
Benzer, 2015), Apolyont G&lU'nde (Berber, 2005;
2018)

GolU’'nde (Harlloglu ve Harlioglu, 2005; Deniz

(TGzUnN,

Benzer ve Benzer, ve Hirfanll Baraqj
vd., 2013; Benzer vd., 2017) hesaplanan farkli
bUyUme denklemleri ve dzellikleri elde edilmesi
belirtlien nedenlerden kaynaklanmaktadir. Bu
nedenle boy-agirlik

iliskisi icin elde edilen

regresyon denklemlerinin ve bUyUme
Ozelliklerinin, bdlgeye ve verilerin elde edildigi
dénemlere goére benzer veya farklh olmalar

dogal sonuclardir.
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Farkh  su  kaynaklannda  bulunan  P.
leptodactylus ile yapilan arastirmalarda, farkl et
verimi degerleri saptanmistir. Goddard (1988),
P. leptodactylus'un
%15,45 olarak bildirmistir. Koksal (1988), 80-145

mm boya sahip erkek bireylerde, abdomen et

toplam et verimliligini

agrrhginin 3-12 g ve makas et agirhiginin da 0,8-
8.9, disi

bireylerde ise abdomen et agiriginin 2-12 g,

80-132 mm boy uzunlugundaki

makas et agriginin da 0,63-6 g arasinda

oldugunu hesaplamislardir.  Erkek bireylerin
makas et agirhgi disilere oranla yuksek olmasina
karsin toplam boyu 10 cm’'den kUcuk tatlisu
Istakozlarinda eseyler arasinda dnemli bir fark
belirlenememistir. Et miktarnnin eseyler arasinda
hemen hemen esit hesaplandigl, sadece 10
cm'den daha bUyUk erkek bireylerin disilere
kiyasla daha yUksek et oranina sahip olduklarini
tespit etmistir. EQirdir GOIU  tathsu i1stakozu
bireylerinde avlanabilir boya kadar (100 mm) %
10-14 et verimi, 100 mm boyun Ustinde %20 ve
140-150 mm’nin UstUGndeki boy siniflarinda ise
%26-27 miktarlanna yUkseldigi belirtimektedir
(Yildinm vd., 1997). P.

farkl

leptodactylus t0rindn

lokalitelerdeki popuUlasyonlar  Uzerine
yapllan arastirmalarda erkek bireylerin makas et
verimi (MEV) ortalamasi 5,23 g (2,89 g-9.77 Q),
abdomen et verimi (AEV) ortalaomasi 10,54 g
(TEV)

ortalamasi da 16,04 g (11,45 g-221,3 g) olarak

(7.34 g-12,7 g) ve toplam et verimi

tespit edilmistir. Disi birey MEV ortalamasi 2,57 g
(1,32 g-5.23 g). AEV ortalamasi 12,66 g (8,97 g -
15,83 g) ve TEV ortalamasi da 15,8 g ( 11,66 g -
19,87 g) olarak hesaplanmistir. Tablo 4'te P.
ilgili
Kocahidir Goleti bireyleri ile karsilastinidiginda

leptodactylus ile et verimi bulgular,

elde edilen degerlerde Disi MEV ile erkek AEV

ortalamalarinin oldukca yakin oldugu

go6rUlmektedir.

Ayni veya farkl tOr tatlsu istakozlar icin farkli
zamanlarda ve lokalitelerde c¢esitli et verimi
degerleri

tespit edilmesi, tUrlerinin  genetik

yapisina, habitatlann  ekolojik  faktdrlerine,
yakalandigi déneme ve et veriminin belirlendigi
yontemlere goére farklilik gostermektedir. Bir kissim
arastrmacilar et veriminin  belirenmesinden
once tatlisu 1stakozu bireylerini bir sure suda
kaynatarak (Lindqgvist ve Louekari, 1975; Kdksal,
1988; Harlioglu, 1996; Gurel 1998, Erkebay, 2004),
ya da direkt dlcum yaparak belirlemislerdir
(Rhodes ve Holdich, 1984; Gu vd., 1994).
Haslanarak dlcUmuU yapilan et miktan cig olan
et miktan ile kiyaslandiginda %1-3 arasinda
daha yuksek bulundugu rapor edilmistir (Yildinm

vd., 1997).

SONUC

Sonuc olarak bu calsma  kapsaminda
TUrkiye'deki 9 farkl icsu kaynaginda bulunan
tathisu 1stakozu popuUlasyonlarinin boy-agirlk

iliskileri ve et verimi belilenmistir. Manyas
Golu’'ndeki tatlisu 1stakozu popUlasyonundaki
disi bireylerin karapaks boyu ve toplam agirlik
acisindan en yuksek degerlere sahip oldugu
tespit edilmistir. Bununla birlikte Cildir GolG'nde
bulunan tatlisu 1stakozu popUlasyonundaki
erkek bireylerin ise karapaks boyu acisindan en
yUksek degerlere sahip oldugu belirlenirken
Apolyont GolU'ndeki popuUlasyonun da toplam
agirlk yoninden en yuksek degerlere sahip
oldugu tespit edilmistir. Ayrica, karapaks boyu-

toplam agrlik iliskisi ydonUnden Cildir, Sera, Ulugal
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ve Egirdir gdlleri icin allometrik bUyUime
hesaplanmistir. Bununla birlikte, Manyas GolU,
Terkos GOIlU ve KUcUkcekmece GolU'nUn erkek
ve disi bireyleri icin negatif allometrik boyUme
tespit edilirken Apolyont ve iznik GoIU’'nUn erkek
bireyleri icin  poztif allometrk  bUyUme
saptanmistir. Disi bireylerde toplam et verimi
bakimindan en yUksek degder iznik GolU’'nde,
abdomen et verimi ydbninden Apolyont
GOolu'nde hesaplanmustir. Bununla birlikte, erkek
bireylerde ise hem toplam et verimi hem de
abdomen et verimi yonUinden en yuUksek

degerler Sera GolU'nde hesaplanmistir.
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INTRODUCTION

The white
1758)

commercial

seabream (Diplodus sargus

Linnaeus, is an important demersal
throughout the
1987),

eastern Aflantic from Canary Islands and

sparid  found

Mediterranean Sea (Fischer et al,

Madeira north to France (Fishbase, 2020) (Figure

1), especially rock, sand and
beds

2001). This species congregate in schools of 5-50

inhabiting
seagrass (Vigliola & Harmelin-Vivien,

individuals and feed mainly on molluscs
(Rosecchi, 1987). Juveniles usually live in coastal
lagoons and estuaries (<2 m) (Quignard & Man-
Wai, 1998). The white

seabream is mostly caught by long lines;

1983; Macpherson,
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although sometimes it is caught by trammel
nets and gill nets (Mahmoud et al., 2010).
Because of its economic value, although there
are various studies on Diplodus sargus all over
the World (Girardin, 1978; Man-Wai & Quignard,
1984; Man-Wai, 1985; Wassef, 1985; Rosecchi,
1987; Harmelin et al., 1995; Gordoa & Moli, 1997;
Sala & Ballesteros, 1997; Macpherson et al.,
1997; Macpherson, 1998; Planes et al., 1999;
Goncalves, 2000; Vigliola & Harmelin-Vivien,
2001; Mariani, 2001; Lanfant, 2003; Morato et al.,
2003; Mouine et al., 2007; Abacesis et al., 2008;
Benchalel & Kara, 2010; Benchalel et al., 2010;
Mahmoud et al., 2010; Benchalel & Kara, 2012;
Al-Beak et al., 2017), there is one study about
biological parameters of this species (Balk &
Emre, 2016), except of its length-weight

relationships in the Turkish seas.

Figure 1. Geographic distribution of Diplodus

sargus (modified from Fishbase, 2020)

The maximum length and weight are
important parameters used in life-history studies
and fishery science (DulCi¢ & Soldo, 2005) and
these measurements are applied directly or
indirectly in most stock assessment models
(Legendre & Albaret, 1991; Borges, 2001).
Especially, the size-based analyses of marine
animals are becoming increasingly popular
methods for improving the understanding of
community structure and function (Jennings &
Dulvy, 2005) and could be used as a tool for
rapid evaluation of growth rates in the absence
of primary data (Froese & Binohlan, 2000; Filiz &
Sevingel, 2015). Therefore, it is necessary to
regularly update the maximum size of
commercially important species (Navarro et al.,
2012). Accurate estimates of the maximum size
of fish in a population are essential for biologists
and ecologists because biological rates and
ecological functions are size-specific (Peters,
1983; Pope et al., 2005). For example, metabolic
rate is inversely related to body size, whereas
total food intake is positively related to body
size. Size at hatch, size at sexual, maturation and
longevity are directly related to the maximum
size of fishes (Freedman & Noakes, 2002; Van
der Veer et al., 2003). However, the maximum
length or weight is a key component in many
fishery models, such as the von Bertalanffy and
Gompertz growth models (Quinn & Deriso,
1999). The given size is the maximum length and
weight values of the species for the Aegean
Seq; however, it is the second-largest length

ever reported in the Mediterranean Basin.
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MATERIAL AND METHOD

the

Northeastern Aegean Seaq, is connected to the

Saros Bay, which is situated in
North Aegean with a depth of approximately
600 m to the west. The shelf extends at a water
depth of 90-120 m. The length of the bay is
about 61 km, and the width at the opening to
the Aegean Sea is about 36 km (Eronat & Sayin,
2014). As Saros Bay had been closed to bottom
trawl fishing since 2000 (Cengiz et al., 2011;
2019a) and no industrial activity was prevalent
in the area (Sarn & Cagatay, 2001), the bay can
be considered as a pristine environment

(Cengiz et al., 2013).
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Figure 2. Saros Bay (Northern Aegean Seaq,

Turkey) and sampling station

A single specimen of Diplodus sargus was
caught off ibrice Bight (Saros Bay, Northern
Aegean Seaq) (Figure 2) with handline by a
commercial fisherman from a depth of 15 m
depth on 25 June 2018. Subsequently, we
obtained it from a fishmonger in Canakkale.
Total length is defined as the measurement
taken from the anterior-most part of the fish to
the caudal fin when

the end of rays

compressed  dorso-ventrally  (Anderson &

Gutreuter, 1983). Consequently, the total length
and weight of the specimen was measured
carefully. Additionally, some morphometric

characters (according to Figure 3) were

measured, and some meristic characters were

determined.

IL

Fl

SL +
r DFBL:

+ BDm
BD;

Figure 3. Morphometric measurements of the
(Abbreviations: TL - total
length, FL - fork length, SL — standard length, HL

white seabream

— head length, PrOD - preorbital distance, ED -
eye diameter, POD - postorbital distance, PrPD
— prepectoral distance, DFBL — dorsal fin base
length, PFBL — pectoral fin base length, AFBL —
anal fin base length, CPL — caudal peduncle
length, BDm — minimum body depth, BDx -
maximum body depth)

RESULTS

Captured white seabream was 40.5 cm in
total length (TL) and 1000.00 g in total weight
(TW)

meristic characters are presented in Table 1.

(Figure 4). Some morphometric and
The comparison of the previous maximum
length and weight values for Diplodus sargus in

the Mediterranean Basin is given in Table 2.
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Figure 4. The white seabream with 40.5 cm TL
and 1000.00 g TW

Table 1. Some morphometric and meristic
characters of the Diplodus sargus specimen

discussed in this study

Morphometric Characters Value
Weight (g) 1000.0
TL (mm) 405.0
FL (mm) 372.6
SL (mm) 342.0
BDm (mm) 33.7
BDx (mm) 158.9
HL (mm) 76.0
PrOD (mm) 26.7
ED (mm) 13.7
POD (mm) 35.6
PrPD (mm) 99.0
DFBL (mm) 169.3
PFBL (mm) 128.9
AFBL (mm) 57.6
CPL (mm) 40.4
Meristic Characters

Dorsal fin rays Xl-12
Anal fin rays H-11
Pectoral fin rays 13
Lateral line scales 63

DISCUSSION

Size structure and maximum size  of
individuals within fish populations are influenced
by several abioftic, biotic, and anthropogenic
factors (VanderBloemen et al., 2020). If a fish
population in any ecosystem is exposed to
overfishing, fish sizes will gradually be smaller
over fime. Therefore, individuals who are not

subjected to overfishing could reach such a

length (Filiz, 2011). However, the factors
affecting growth could state as nutrient
availability, feeding, light regime, oxygen,

salinity, temperature, pollutants, current speed,
nutrient concentration, predator density, intra-
specific  social interactions
(Helfman et al., 2009; Acarli et al., 2018). It

follows from these comments that the regional

and genetics

differences in maximum length and weight
depend on the ecological conditions and

overfishing pressure.

In the Mediterranean Basin, the maximum
length and weight values have been reported
tobe 42 cm (TL) and 1700.00 g (TW) by Man-Wai
& Quignard (1984) in the Gulf of Lion. The
Mediterranean Sea is considered to be one of
the

(Mozzocchi et al.,

most  impoverished marine regions
1997).  Within  the
Mediterranean Sea, there exists a west-east
gradient (Krom et al., 1991; Dolan et al., 1999;
Turley et al., 2000): the Eastern Mediterranean
has been identified as one of the most
oligotrophic areas of the world (Azov, 1986;
Souvermezoglou et al., 1992; Krom et al., 1993;

Zohary & Robarts, 1998). The Aegean Sea is a

99



Parug and Cengiz (2020) Acta Natura et Scientia 1(1): 96-108

Q ACTANATURA ET SCIENTIA
Y i

Table 2. The comparison of the previous maximum length and weight values for Diplodus sargus in the

Mediterranean Basin

Authors Area N Lmax(cm)  Wmax(9)
Man-Wai & Quignard (1984)" Gulf of Lion 1684 42.0 1700.00
Gordoa & Moli (1997) Catalan  coast, North-Western 184 390 )
Mediterranean
Moutopoulos & Stergiou (2002) Cyclades, Greece 19 32.3 -
Karakulak et al. (2006) Gokceada Island, Turkey 2 15.3 56.20
Ceyhan et al. (2009) Gokova Bay, Turkey 33 32.3 -
GUrkan et al. (2010) Candarli Bay, Turkey 22 4.4 1.09
Mahmoud et al. (2010) Abu Qir Bay, Egypt - 27.5 -
Bilge et al. (2014) Southern Aegean, Turkey 83 27.3 -
Altin et al. (2015) Gokceada Island, Turkey 530 23.1 222.00
Balik & Emre (2016) Beymelek Lagoon, Turkey 355 28.7 481.00
Al-Beak et al. (2017) East of North Sinai, Egypt 991 38.0 840.00
Kara et al. (2017) Gediz Estuary, Turkey 73 12.3 31.90
This study™ Saros Bay, Turkey 1 40.5 1000.00

Note: * maximum length and weight values for the Mediterranean Basin.

** maximum length and weight values for the Aegean Sea and the other Turkish coasts, however, it is

second largest record for the Mediterranean Basin.

distinct sub-system of the Eastern
Mediterranean Sea due to its geographical
position between the Black Sea and the other
seas of the eastern basin (lonian & Levantine
Seas) (Siokou-Frangou et al., 2002). The Aegean
Sea has a complex topography (Olson et al.,
2007), and it displays considerable
physiochemical variations between north and
south (Zervakis & Georgopoulos, 2002). The
nutrient concentrations, plankton and benthos
abundance, as well as fish cafch densities,

have been found higher in the North-Northwest

Aegean Sea than in the South-Southeast
Aegean Sea (Stergiou et al., 1997). Furthermore,
the Black Sea surface outflow in the Northeast
Aegean Sea has been found to be enriched in
dissolved organic carbon and dissolved
organic nitrogen (Polat & Tugrul, 1996).
Therefore, the South Aegean Sea has been
recently characterised as one of the most
oligotrophic areas of the Mediterranean Sea
(lgnatiades, 1998; Gotsis-Skretas et al., 1999;
Van Wambeke et al., 2000; Psarra et al., 2000).
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CONCLUSION

In broad terms, the information of maximum
length, weight, age, growth and weight-length
relationships are required to estimate the
population parameters as asymptotic length
and growth coefficient of fish, which is essential
for  fisheries resource planning and
management (De la Cruz-Aguero et al., 2010).
For these reasons, this information is constantly
updated both in Turkey [(Pagellus bogaraveo,
(Parug & Cengiz, 2020), Alectis alexandrina,
(Akyol & Coker, 2019); Argyrosomus regius
(Tokacg et al., 2017); Belone belone (Acarli et al.,
2018); Boops boops (Ceyhan et al., 2018);
Chelidonichthys (Akyol, 2013;
Hasimoglu et al., 2016; Ozdemir et al., 2019);
2019b);
Diplodus puntazzo (Aydin, 2019; Cengiz, 2019a);
2019c);
Gonostoma denudatum (Ayas et al., 2020);
2019);
Lithognatus mormyrus (Aydin, 2018a; Cengiz,
2019b); (Mullus barbatus (Filiz, 2011); Mullus
surmuletus (Cengiz, 2019c¢); Oblada melanura

(Akyol et al., 2014; Cengiz, 2020a); Phycis phycis

lucerna

Diplodus annularis (Cengiz et al.,

Diplodus vulgaris (Cengiz et al,

Fistulariac. commersonii  (Ko¢c et al,

(Filiz & Sevingel, 2014); Pomatomus saltatrix
2014; Bal 2018);
pilchardus (Cengiz & Sepil, 2018); Sciaena
2019d); Symphodus

(Cengiz, et al, Sardina

umbra (Cengiz et al.,
melops (Aydin, 2020); Solea solea (Cengiz,
2018a); Sparisoma cretense (Filiz & Sevingel,
2015); Sparus aurata (Aydin, 2018b; Cengiz,
2018b); 2020b);
Spondyliosoma cantharus 2018c);

Stephanolepis diaspros (Akyol et al., 2018);

Spicara maena (Cengiz,

(Cengiz,

Umbrina cirrosa (Cengiz & Parug, 2021)] and in
the World [(Anguilla anguilla (Tutman et al.,
2007); Ariopsis gilberti, Ariopsis guatemalensis,
Cathorops liropus, Cathorops raredonae
(Palacios-Salgado et al., 2018); Bagarius yarrelli
(Hossain, 2010); Balistes capriscus (DulCic &
Soldo, 2005); Belone belone (Dulci¢ & Soldo,

2006); Corica soborna, Mystus bleekeri (Hossain

et al., 2017); Esox masquinongy
(VanderBloemen et al.,, 2020); Mobula cf.
hypostoma  (Ehemann et al, 2017);
Macrohamphosus scolopax (Borges, 2001);

Notarius troschelii (De la Cruz-AgUero et al.,
2010); Scardinius erythrophthalmus (Sprem et
al., 2010);

hesperidicus (Vali¢ et al., 2013); Scomber colias,

Scardinius  dergle, Scardinius
Scomber scombrus (Navarro et al., 2012)].
Consequently, this paper provides new data on
the maximum observed length of Diplodus
sargus for the Aegean Sea and the other Turkish
coasts, and the second-largest length for

Mediterranean Basin.  The information
presented here may be used to compare the
similar parameters in ongoing fishery studies all
over the world by providing scientific support to

the fisheries scientists.
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ARTICLE INFO ABSTRACT

Fan mussel, Pinna nobilis (Linnaeus, 1758), species has been critically

endangered in the Mediterranean Sea because of Haplosporidium

pinnae. Thus, the purpose of this study was to determine the current

status of the fan mussel populations at three stations (Patrica Beach,
Received: 13.11.2020

Biyikl Beach and Cataltepe Beach) in Cunda Island, Ayvalk, Aegean
Accepted: 01.12.2020

Sea. Underwater observations were carried out in July 2020. Mass

Keywords mortality (100%) was observed at all stations during the study. The length
Pinna nobilis of the fan mussel was ranged between 39.8 cm and 79.8 cm and no
Critically endangered individuals were small-sized.

Mass mortality
Length
Cunda Island

Aegean Sea

INTRODUCTION Sea. It is among the largest bivalve species and

canbereachup to 1.2m (Zavodnik et al., 1991)

The fan mussel Pinna nobilis is endemic o
and common size is between 20 cm and 30 cm

marine mollusc species in the Mediterranean (Fischer et al., 1987) which lives up to 45 years
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(Rouanet et al., 2015). It lives half buried in the
soft bottom seafloor (sea grass meadow, mud
sandy mud or gravel bottoms) and anchored
by byssus (Tebble, 1966). Fan mussel can be
found between 0.5 and 60 m deep (Butler eft.
al., 1993).

Fan mussel is filter-feeding organisms which
provide to improve water quality by filtration
activity (Vicente et al., 2002; Natalotto et al.,
2015).

potential living habitat to benthic species as

Moreover its hard-surface supplies

annelids, ascidians, bivalves, bryozoans,

cnidarians, crustaceans, echinoderms,
macroalgae, gastropods, sponges (Acarliet al.,
2010). However, the fan mussel populations
have been seriously damaged for a long time
due to recreational and commercial fishing
activities for supplying food, the usage of its shelll
for decorative purposes, and incidental killing
by trawling and anchoring. Consequently, the
fan mussel is under strict protection status
according to Annex |V of the Habitats Directive
(Council Directive 92/43/EEC). Nowadays, P.
nobilis population had been severely destroyed
at the different area by Haplosporidium
parasite, Haplosporidium pinnae (Vazquez-Luis
et al., 2017; Panarese et al., 2019; Lotftos et al.,
2020; Cizmek et al., 2020).For this reason, the
status of the species has been revised from
“Vulnerable” to “Critically Endangered” by the
Spanish Sectorial Environmental Conference on

July 17,2017, at the national level.

Although many studies have been

conducted on growth (Acarli et al.,, 2011q;

Demirci & Acarli, 2019), spat settlement (Acarli

et al., 2011b; Kurtay et al., 2018), and gonad
development (Acarli et al., 2018) of fan mussel
in Turkey. But there is limited study on the
determination of P. nobilis population (Ondes et
al., 2020a; Acarli et al., 2021). The goal of the
present study is to determine to the population
features such as distribution, mortality rate,
density and size structure of fan mussel in the

Cunda Island.

26"4‘0'0"5

EDREMIT BAY
(AEGEAN SEA)

Vemarts leland

Govarcin mians. PSR

39'2?'0"N
39°20°0"N

Figure 1. Study area. 1) Patrica beach; 2) Biyikli
beach; 3) Cataltepe beach.

MATERIAL AND METHOD

This study was conducted in the coastal
waters of Cunda Island that is also called as
Alibey Island in July 2020 (Figure 1). It is located
in the Ayvalik district of Balikesir, Turkey, in the
Northeastern Aegean Sea. Ayvalik Peninsulqg,
including Cunda Island, was declared as a
natural park with the decision of the Council of
Ministers dated 21 April 1995, published in the
Official Gazette of the Republic of Turkey with
No. 22265. Three stations were determined to
detect the presence of P. nobilis species which
are Biyikll Beach (39°22'725" N and 26°37'487"
E), Patrica Beach (39°25'592” N and 26°38'199"
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E), and Cataltepe Beach (39°21'322" N and
26°36'243" E) in the coasts of Cunda Island. The
depth and temperature were measured with

the Oceanic Geo 2 dive computer.

The present status of the P. nobilis population
was determined by SCUBA diving equipment.
Alive and dead P. nobilis individuals were
detected by transect and visual census
methods. At the same time, an underwater
video camera and an underwater camera
were used during the study. All images of P.
nobilis were analyzed to determine total shell
lengths. Total shell length for individuals
standing upright in the sand was calculated by
equation (1) which was proposed by using the
raw data

unburied length obtained from

provided by Acarli et al (2018).
a = 0.8061b + 28.61; (r? = 0.717) (1)

In this equation, a is calculated total length,

b is unburied shell length.
RESULTS

Mass mortality (100%) was observed in Biyikli
Beach, Patfrica Beach and Cataltepe Beach at
Cunda Island. A total of 351 fan mussels was
recorded at all stations during the study (Table
1). The highest number of individuals was
observed at Patfrica Beach. Habitat structure
were determined as sandy (100%) for Biyikl
Beach, Posidonia sp. (70%), sandy and tragana
(30%) (tragana is hard bofttom of calcium
carbonate) for Patrica Beach and Posidonia sp.
(70%), rocky (20%), sandy (10%) for Cataltepe
Beach (Table 2). While all individuals in Biyikli

Beach was observed on the sand in a lying
position and broken, 221 individuals in Patrica
Beach were half buried in the soft bottom
seafloor or in a lying position (see videos from
URL-1, URL-2, and URL-3). In Cataltepe Beach, a
total of 23 individuals was found out but only 3
individuals were determined half buried in the
soft bottom seafloor (Figure 2). Length range of
fan mussel in Biyikl Beach, Patrica Beach and
Cataltepe Beach were recorded between 44.6
cmand 60.0 cm, 40.2cm and 79.8 cm, and 39.8
cm and 65.2 cm, respectively. Temperature was
26°C for Biyikl Beach, 27°C for Patrica Beach
and 26°C Cataltepe Beach during the study.

Table 1. Mortality rate and shell length values
(minimum (min) and maximum (max)) of Pinna
nobilis individuals measured by the underwater

visual census in the Cunda Island

Mortality Min-Max

Station N

rate (%) (cm)
Biyikli Beach 18 100 44.6-60.0
Patrica Beach 310 100 40.2-79.8
Cataltepe Beach 23 100 39.8-65.2

DISCUSSION

Several authors have reported mass mortality
caused the main etiological agent the parasite
the

Mediterranean Sea coasts in recent years

H. pinnae in different areas of
(Carella et al., 2019; Cabanellas-Reboredo et
al., 2019; IUCN 2020). In addition, Scarpa et al.
(2020) mentioned that a multifactorial disease
may be responsible for the mass mortality of P.
nobilis. Environmental parameters temperature

(above 13.5°C) and salinity (36.5-39.7 PSU) were
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Table 2. Descriptive information about the stations

Surveyed Density Depth
Station Habitat Structure
Area (m2) (ind./100 m?) Range (m)
Biyikli Beach 18 3000 3 2.5-3 Sandy (100%)
Posidonia sp. (70%),
Patrica Beach 310 2000 16 2-5
sandy + fragana (30%)
Posidonia sp. (70%),
Cataltepe Beach 23 2200 1 6-8

rocky (20%), sandy (10%)

affected by disease expression of P. nobilis
(Cabanellas-Reboredo et al., 2019). In the
present study, we recorded temperatures
between 26°C and 27°C during the underwater
observations. However, the temperature was
between the same ranges as in Canakkale
Strait where mortality changed from 100% to
9.62% reported by Acarli et al. (2021). Ondes et
al. (2020) also declared that 100% mortality was
observed in the Aegean Seq, Turkey except for
Kiyikislacik (75%) and Akarca station (75%). The
high-temperature values together with the
potential role of currents on parasite expansion
this

mortality rate of P. nobilis in the study area. In

might have affected extremely high
order to able to say something about mass
mortality of P. nobilis in the Aegean Sea in
Turkey, environmental parameters such as
temperature, salinity, current, dissolved oxygen,
pH, etc., should be monitored for a long time
and also it is necessary fo determine the

etiological agent.

DISCUSSION

Several authors have reported mass mortality
caused the main etiological agent the parasite

H. pinnae in different areas of the

Mediterranean Sea coasts in recent years
(Carella et al., 2019; Cabanellas-Reboredo et
al., 2019; IUCN 2020). In addition, Scarpa et al.
(2020) mentioned that a mulfifactorial disease
may be responsible for the mass mortality of P.
nobilis. Environmental parameters temperature
(above 13.5°C) and salinity (36.5-39.7 PSU) were
affected by disease expression of P. nobilis
(Cabanellas-Reboredo et al.,, 2019). In the
present study, we recorded temperatures
between 26°C and 27°C during the underwater
observations. However, the temperature was
between the same ranges as in Canakkale
Strait where mortality changed from 100% to
9.62% reported by Acarli et al. (2021). Ondes et
al. (2020) also declared that 100% mortality was
observed in the Aegean Seaq, Turkey except for
Kiyikislacik (75%) and Akarca station (75%). The
high-temperature values together with the
potential role of currents on parasite expansion
might have affected this exiremely high
mortality rate of P. nobilis in the study area. In
order to able to say something about mass
mortality of P. nobilis in the Aegean Sea in
Turkey, environmental parameters such as
temperature, salinity, current, dissolved oxygen,

pH, etc., should be monitored for a long time
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Figure 2. Underwater photography of Pinna nobilis. a) general view; b) and c) half buried in the soft

bottom seafloor; d) and e) lying position on seafloor.

and also it is necessary to determine the although small sized shells were not observed
etiological agent. during the observations. Despite scanning has

In this study, the total shell lengths of P. nobilis been started from the coastal zones, individuals
at all stations (mass mortality 100%) were were observed between 2 m and 8 m depth.
recorded between 39.8 cm and 79.8 cm, There were no shells of young individuals that
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occurred and this might be evidence for a
problem in the population such as larval
adhesion difficulties or reproduction anomalies
before the disease reached the location.
Davenport et al. (2011) reported that adult
individuals of P. nobilis could negatively be
affected on spat settlement because of their
filter-feeding characteristics and thus, they
ingested their planktonic larvae. A similar
situation at Patrica Beach might occur. It is
known that P. nobilis population have threatened
by habitat

degradation

human activities such as

and loss, recreational and

commercial fishing, ornamental harvesting,

boat anchoring, and coastal construction
(Vicente & Moreteau, 1991; Richardson et al.,
2004; Centoducati et al., 2007; Deudero et al.,
2015). Prado et al. (2014) indicated that the
absence of small sizes in the P. nobilis
population comes from the presence of human
activities that might be damage P. nobilis and
its habitat. No dead shells were found between
0 m and 2 m in the study area. The spawning
period of P. nobilis was the summer months,
mainly in July (Acarli et al., 2018) and its spat
aftachment was observed in August (Acarli et
al., 2011b). During the study, coastal tourism
practices, including swimming and snorkelling
activity was intensively observed in the coastal
areas of Cunda Island. It is showed that its
habitat and newly settled individuals may have
been destroyed because of human activities.
As aresult, before observing mass mortality, the
population of P. nobilis in Cunda Island had

been exposed to a variety of human impacts.

CONCLUSION

Ondes et al. (2020) mention that there were
few alive individuals in 3 different stations in the
Aegean Sea. According to the finding of Ondes
(2020), we think that the

individuals in the impact areas or healthy

et al resistant
populations can newly be found in the Aegean
Sea with help of the local people mainly
fisherman and diving clubs. Determining
healthy populations, which is reproducing and
recruitment ability, and recovery populations
are very important to devise an action plan.
Furthermore, it is recommended that
establishing a new marine protected area is
compulsory for ensuring the sustainability of this
species where alive individuals have occurred.
In addition, conservation programs and
restoration programs should be implemented
for the successful management of P. nobilis

population along the coasts of Turkey.
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