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Beysehir Golii’nde yasayan sazan (Cyprinus carpio L. 1758) ve sudak (Sander lucioperca L.) ba-
liklarinin nem, ham kiil, ham protein, ham yag ve yag asitleri kompozisyonu aragtirilmistir. Suda-
gin ham protein orani sazandan anlaml olarak daha yiiksek bulunmustur. Buna ragmen sazanin
ham yag orani sudagin ham yag oranindan daha yiiksek bulunmustur. Yag asidi kompozisyonu
karsilastirildig1 zaman sudagin sazana gore hemen hemen 3 kat daha fazla dokosahegzaenoik asit
(DHA) igerdigi, eikosapentaenoik asit (EPA) igeriklerinin ise birbirlerine yakin oldugu goriilmiis-
tiir. DHA nin zittina sazandaki alfa linolenik asit (ALA) miktar1 yaklagik olarak sudaktan 3 kat
daha fazla yine sazan balig1 omega-6 kaynaklarindan linoleik asidi (LA) sudaktan iki kat daha
fazla icermektedir. Sudak yagsiz bir balik olmasina ragmen diger baliga gore yliksek oranda DHA
icerdigi goriilmiistiir. Hem sazan hem de sudak tiiketici igin iyi bir protein ve omega-3 kaynagi
olarak goriilebilir.

Anahtar kelimeler: Sazan, Sudak, Beysehir G6li, Yag asitleri, Besin kompozisyonu

ABSTRACT

COMPARISON OF PROXIMATE AND FATTY ACID COMPOSITIONS
OF CARP AND PIKE PERCH CAUGHT IN BEYSEHIR LAKE

Proximate composition and fatty acid profile of carp (Cyprinus carpio L. 1758) and pike perch
(Sander lucioperca L.) in Beysehir Lake were investigated. Crude protein content of pike perch
was significantly higher than carp. In contrast, carp had higher lipid content than pike perch. When
fatty acid profile of two species compared, pike perch had an almost triple amount of docosa-
hexaenoic acid (DHA) than carp. The level of eicosapentaenoic acid (EPA) contents of carp and
pike perch was closed to each other. In contrast to DHA, a-linolenic acid (LNA) content of carp
was almost triple amount than pike perch. Among the omega-6 fatty acids family, linoleic acid
(LA) was present double amount in carp than pike perch. Although, pike perch is a lean fish, it
contained higher amount of DHA than its counterpart. Both carp and pike perch are considered to
provide a good source of protein and omega-3 fatty acids for their consumers.

Keywords: Carp, Pike perch, Beysehir Lake, Fatty acids, Proximate composition
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Giris

Balik iyi kaliteli protein, vitamin (A, D, B, vitamini vb.), mi-
neral (Se, Mn, Cu vb.) ve dzellikle uzun zincirli ¢oklu doy-
mamis omega-3 yag asitleri olan eikosapentaenoik asit (EPA)
ve dokosahegzaenoik asit (DHA) i¢cermektedir. Bu 6zellikle-
riyle yeterli ve dengeli beslenmede 6nemli bir yere sahiptir
(Gil ve Gil, 2015). Diizenli balik tiiketiminin 6zellikle kalp
damar hastaliklart riskini azaltabilecegi vurgulanmaktadir
(Fischer ve Glei, 2015; Domingo, 2016). Diinya genelinde
yillik balik tiiketimi kisi basina 20,2 kg iken, {ilkemizde bu
miktar 6.1 kg’dir (FAO, 2018; T.C. Tarim ve Orman
Bakanligi, 2019).

Ulkemizde balik tiiketiminin artirilmasina yonelik ¢alismala-
rin yapilmasi ve yerel balik tiirlerinin tiikketiminin 6zendiril-
mesi olduk¢a énemlidir. Beysehir golii, Konya ve Isparta Il-
leri (37° 33'- 37° 59’ N—31° 19'-31° 44’ E ) sinirlari igeri-
sinde yer alan Tiirkiye’nin en biiyiik tath su goliidiir (Geldiay
ve Balik, 1988). Yegen vd. (2006) tarafindan yapilan bir ¢a-
lismada Beysehir Golii’nde 11 balik tiirtiniin [(Cyprinus car-
pio L.,1758), (Sander lucioperca L.,1758), (Carassius gibelio
L.,1758), (Tinca tinca L.,1758), (Chondrostoma regium Hec-
kel, 1843), (Leuciscus lepidus Heckel, 1843), (Aphanius ana-
toliae anatoliae (Leidenfrost, 1912)), (Atherina boyeri Risso,
1810), (Gambusia affinis Baird ve Girard, 1853),
(Knipowitschia caucasica (Kawrajsky, 1899)) ve (Pseudop-
hoxinus anatolicus Hanko, 1924)] bulundugu belirlenmistir.
Fakat bunlar icerisinde avcilig1 yapilan ve ekonomik 6nemi
olan tiirler arasinda baglica sazan ve sudak gelir. Gegmis y1l-
larda goliin ekonomik tiirleri arasinda goliin yerli balig1 ol-
mayan giimiisi havuz balig1 ve kadife baliklar1 da bulunmakta
idi ancak giiniimiizde kadife balig1 avlanan tiirler arasinda na-
diren bulunmaktadir (Yegen vd., 2006). Niimann (1958) ta-
rafindan Beysehir Golii'nde yasayan baliklar ile yapilan ca-
lismalarda sudak baliginin kaydi bulunmamaktadir. Beysehir
Goliinde yasayan sudak balig1 g6liin yerel bir balig1 olmayip
1978 yilinda gole asilanmistir (Tiimgelir vd., 2007). Bu yil-
dan sonraki bes yil igerisinde gdliin ekonomik bir tiirii haline
gelmistir. Sudak golde yasayan karnivor olan tek balik tiirii-
diir. Sazan ise diger sazangiller familyasina ait balik tiirleri
ile birlikte goliin yerel baligidir.

Sazan, Beysehir Go6lii’nde en ¢ok bulunan ve avlanan baliklar
arasinda yer almaktadir. Beysehir ¢evresinde yasayan birey-
ler igin iyi bir besin kaynagidir (Guler vd., 2008). Sazan ba-
1181 hem hayvansal hem de bitkisel besinlerle beslenen bir ba-
lik tiirtidiir.

Sudak, tatli ve az tuzlu sularda yasayan genellikle kii¢iik balik
ve omurgasiz canlilarla beslenen karnivor bir balik tiirtidiir
(Cmar vd., 2006).

https://doi.org/10.3153/AR19016
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Bu ¢alismada iilkemizin en biiytik tath su golii olan Beysehir
Golii’nde yetisen sazan ve sudak baliklarinin nem, ham kiil,
ham protein, ham yag ve yag asitleri kompozisyonunun belir-
lenmesi ve karsilagtirilmasi amaglanmagtir.

Materyal ve Metot

Sazan ve Sudaklar Beysehir Golii’'nden Ocak 2019’da avlan-
diktan sonra balik strafor kutuda buz igerisine yerlestirildik-
ten sonra ayni giin laboratuvara nakledilmistir. Hem Sudak,
hem de sazan baliklarindan beser adet alinarak derisi ve i¢
organlan ¢ikartildiktan sonra balik etleri kiyma haline getiri-
lerek her bir analiz icin ii¢ tekerriirlii drneklem almmistir. Ol-
¢limler ve numune alimi tamamlandiktan sonra geriye kalan
baliklar -40°C Sanyo Marka MDF-DC500VX-PE Ultra derin
dondurucuda dondurulmustur. Numunelerin ortalama agirlik
ve boylar1 sazan i¢in 1kg, 43 cm, sudak baliklar1 ise 1kg, 50
cm olarak kaydedilmistir.

Baliklarin besin bilesenlerinden protein, nem, yag, kiil ve yag
asitleri bilesenleri asagida belirtilen yontemlere gore yapil-
migtir.

Protein Tayini: Baliklarin protein icerikleri DUMAS (Miller
vd., 2007) yontemine gdore Elementel Analiz Cihazi1 (Thermo
FLASH 2000 CHNS/O, Milan-italya)ile belirlendi. Baliketi
orneklerinden yaklagik 5 g alinarak etiivde 100°C kurutulup
sabit agirhiga geldikten sonra bir cam havan yardimi ile un
haline getirilip, 2-4 mg arasinda belirli bir agirlikta tartilarak
kalay kapsiiller igerisine paketlenmistir. Paketlenen drnekler
Thermo Scientific MAS 200R otomatik numune alma {inite-
sine yerlestirildikten sonra, 6rnekler sirasi ile cihazin yakma
reaktdriine sevk edilmistir. Orneklerin kolon firminda tama-
men yanma iglemi gerceklestirildikten sonra agiga ¢ikan gaz
helyum gazi ile bakir ¢ubuklarla doldurulmus ikinci bir reak-
tore sevk edilmistir. Bu yanma sonucu agiga ¢ikan gaz tasi-
yic1 gaz yardimi ile CO; ve su tutucu tiniteden gectikten sonra
GC kolonunda ayrisip, termal iletkenlik detektoriinde azot
miktar1 belirlenmistir. Cihazin firin sicakligi 950°C, detektor
sicaklig1 65°C, tasiyict gaz (He) akis hizi 100mL/dk olup re-
ferans akis ise100 mL/dk olmustur. Azot tayininde standart
olarak siilfanamid kullanilmistir. Bu cihazin ¢alisma prensibi
DUMAS yoéntemine dayanir ve yanma esnasinda besindeki
azotun biitiin formlarim gaz fazinda azot oksitlere (NOx) do-
niistiirlir (a), daha sonra gaz fazindaki azot oksitler (NOx)
azota indirgenir ve indirgenen azot cihazdaki termal iletken-
lik dedektorii ile % olarak belirlenir. Hesaplanan azot orani
analizi yapilan besinin azot protein 6.25 azot protein faktorii
ile carpilarak besinin ham protein orani hesaplanmistir
(Simonne vd., 1997).
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Nem Tayini: Baliklarin nem tayini Oven Drying yontemine
930.15 (AOAC, 2005) gore yapilmustir. Yaklasik 5 g agirli-
ginda ornekler 0.0001 g hassasiyetteki terazide tartildiktan
sonra Onceden darasi alinmis cam petri kabina alinarak {ize-
rine 5 mL etanol ilave edilip balik eti ile homojen hale geti-
rildikten sonra 105°C de etiivde, numune sabit agirliga gelin-
ceye kadar kurutma iglemi devam etmistir. Kurutma sonrasi
buharlasan suyun miktar1 hesaplanarak, sonuglar % nem
orani olarak ifade edilmistir.

Ham kiil tayini: Numuneler 6nceden iyice kurutulmus ve da-
ras1 alinmig porselen krozelere yaklasik 5 g numune 0.1 mg
hassasiyetteki terazide tartildiktan sonra, numuneler kade-
meli bir yakma islemine tabi tutulmus ve 550°C’de en az se-
kiz saat yakildiktan sonra geriye kalan inorganik maddenin
belirlenmesi esasimna dayanan AOAC 938.08 nolu yonteme
gore yapilmigtir (AOAC, 1995). Yanma sonrasi geriye kalan
inorganik madde tartilarak % de ham kiil olarak hesaplanmis-
tir.

Ham yag tayini: Modifiye edilmis Bligh & Dyer yontemine
gore yapilmigtir (Hanson ve Olley, 1963). Homojen hale ge-
tirilmis 10 g baliketi 1:1 kloroform metanol (40 mL+ 40 mL)
ile ekstrakte edildikten sonra, belirli hacimdeki kloroform va-
kum altinda donerli buharlastirici yardimi ile buharlastirildik-
tan sonra elde edilen yag 30 dakika 100°C etiivde kurutulup
tarttm1 yapilmistir. Elde edilen yag geri hesaplama yontemi
ile yag oran1 % de olarak ifade edilmistir .

Yag asitleri tayini: Balik yagindan yaklasik 30 mg tartilarak
15 mL vida kapakli cam tiiplere eklendikten sonra sicak me-
tillendirme yontemine (Joseph ve Ackman, 1992) gbre yag
asitleri metil esterleri hazirlanmistir. Yag asitleri metilester-
lerin ayrigtirllmast Shimadzu marka GC ve Teknokroma (TR-
CN100, TR-882192 seri nolu 100% Biscyanopropyl polysi-
loxane) kolon kullanilmigtir. Kolon uzunlugu 100 m, i¢ gap1
0.25 mm ve film kalilig1 20 mikrometredir. Tastyic1 gaz ola-
rak helyum kullanilmigtir. Kolon gaz akis hizi 0.77 mL/dk,
toplam akis 80.5 mL/dk, split 1:100 ve dedektor olarak alev
iyonlastirict dedektdr (FID) kullanilmistir. Kolon firmn sicak-
l1g1 ise 160°C’de 2 dakika tutulmus, sirasi ile sicaklik artist
5°C/dk ile 180°C‘ye yiikseltilmis ve bu sicaklikta 2 dakika
tutulmustur. Daha sonra 200°C‘de 5 dakika, 220°C’de 10 da-
kika ve 240°C ise 10 dakika tutularak toplam 45 dakikada bii-
tiin yag asitleri ayrigtirilmistir. Enjeksiyon sicakligi 240°C,
dedektor sicakligi ise 250°C’de tutulmustur. Yag asitleri me-
tilesterlerin tanimlanmasi i¢in Restek (Food Industry FAME
Mix 37) ve CDYA mix 3 (Supelco 47085-U) standartlari ile
kolonda kalis siireleri karsilastirilarak yapilmistir.
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istatistiksel Analiz

Sazan ve sudak baliklarinin besin 6gelerinin karsilagtirilmasi
icin 6nce orneklerin varyansi analiz edildikten sonra bagim-
s1z gruplarda t test uygulanarak (IBM SPSS 21) énem dere-
cesi p<0.05 olanlar istatistiksel olarak farkli olarak kabul
edilmistir.

Bulgular ve Tartisma

Su iriinleri hayvansal {iriinler arasinda besin kompozisyonu
bakimindan zengin ve saglikli olanlar arasinda yer almakta-
dir. Beysehir Golii'nde yasayan sudak ve sazan baliklar
bolge insaninin ekonomisi ve beslenmesine 6nemli derecede
katkist bulunmaktadir. Sudak ve sazan baliklarinin besin
kompozisyonu Tablo 1’de, yag asidi kompozisyonu ise Tablo
2’de verilmistir.

Tablo 1. Sazan ve Sudak baliklarinin besin kompozisyonu

Table 1. Proximate compositions of carp and pike perch

Besin bileseni (%) Sazan Sudak P

Protein 17.40+0.80 18.97+0.16 <0.05
Kaiil 1.12+0.01 1.04+£0.01 <0.05
Nem 78.87 £0.25 79.43 £0.60 >0.05
Yag 3.33+0.06 1.73+0.06 <0.05

P<0.05: Istatiktiksel olarak % 95 giiven araliginda siitunlarin farkli oldu-
gunu gosterir.

Nem igerigi sudakta %79.5 bulunur iken, sazanda ise %78.9
olarak bulunmustur. Ham protein orani ise sudakta %19.09,
sazanda ise %17.4 hesaplanmigtir. Ham yag orani sudakta
%1.8, sazanda ise %3.3, ham kiil oranlar ise sirasi ile %1 ve
%1.1 bulunmustur. Sudak, sazana gore proteini yiiksek, sazan
ise sudak baligina gore daha yagl balik olarak bulunmustur.
Baliklar yag icerigine gore yagsiz (<%2), az yagh (%2-4),
orta yagl (%4-8) ve yag oran1 % 8’den yliksek olan baliklar
ise ¢cok yagl baliklar olarak bilinmektedir (Ackman, 1990).
Ancak bu smiflamaya gore sazan az yagh balik grubuna girer
iken, sudak ise yagsiz baliklar sinifina girmektedir. Tath su
baliklar1 arasinda igerdigi yag oranina ve mevsimlere gore
orta yagl ve yaglh baliklar arasinda alabalik ve yilan baligi
girmektedir (Huss, 1995). Sazangiller familyasina ait balikla-
rin ¢ogu az yagl balik sinifina girer. Baliklarin ham yag ige-
riklerinin bilinmesi onlarin hangi isleme veya besin olarak
hazirlama teknigine tabi tutulacagin da etkilemektedir. Ham
kiil oranmi balik tiirlerine gore en az degiskenlik gdsteren bir
parametredir. Bu calismada her iki balik tiirtiniin de ham kil
icerikleri arasinda istatistiksel olarak énemli bir fark buluna-
mamigtir (p>0.05).
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Sirbistan’da balik tiikketiminin en yogun oldugu Aralik ayinda
markette satilan baliklarda yapilan bir calismada, sazanin
nem orant %73.6, ham protein %15.64, ham yag %10.07,
ham kiil oran1 ise %]1.14 bulunurken, sudakta ise bu degerler
sirast ile %77.85, %19.27, %1.8 ve %1.04 olarak bildirilmis-
tir (Ljubojevic vd., 2013). Danube nehrinden avlanan sazan-
larda ise protein orani1 %16.69, yag orani ise %7.3 olarak su-
nulmustur (Ljubojevi¢ vd., 2017). Mevcut ¢alismamizda he-
saplanan protein degerleri yukarida belirtilen protein deger-
lerinden yiiksek, yag degerleri ise diisiik bulunmustur. Av-
rupa’da tatlisu baliklarinin besin igeriginin belirlendigi bir ¢a-
ligmada yar1 entansif yetistiriciligi yapilan sazanlarda protein
orani %17.56, yag %6.48, kiil oran1 %1.81 olarak bildirilir
iken bu degerler sirasi ile sudakta %17.34, yag %0.79, kiil
orani ise %1.35 olarak bulunmustur (Linhartova vd., 2018).
Beysehir Goli’nde yasayan sazanin yag ve yag asitleri ile il-
gili yapilan bir ¢alismada mevsimsel olarak yag oranmin
%1.09-%4.45 arasinda degistigi bildirilmistir (Guler vd.,
2008). Kiiltiir ortaminda farkli igcerikteki yemlerle beslenen
sazanlarm kuru agirlik {izerinden protein orant %73.4 £6.2
olarak bulunurken (Schaeffer vd., 2012), mevcut ¢alisma-
mizda kuru agirlik iizerinden sazanin protein orani (%82
+3.7) daha yiiksek bulunmustur. Diger bir ¢aligmada ise sa-
zanlarda yag orani %3.90, protein oram1 % 17.6-18.1, nem
orant %76.6 ve kiil orani ise %1.09 olarak bildirilmistir
(Mahmoud vd., 2007). Elde edilen bulgular bir 6nceki ¢a-
lisma ile benzerlik gostermektedir. Baliklarin besin kompo-
zisyonu Ozellikle nem ve yag orani baliklarin tiiriine, mev-
sime, lireme durumuna ve beslenme sekline, besin bolluguna,
baliklarin biiyiik ya da kii¢iik olmasina baglh olarak degisiklik
gosterebilmektedir. Sazan baliklarinin besin bilesenleri ile il-
gili yapilan ¢alismalarda protein orani %17.6-19.3, nem orani
%78, yag orani %0.63 ile 5.92 arasinda oldugu kiil oraninda
ise belirgin bir farkliligin olmadig: bildirilmistir (Geri vd.,
1995; Vasconi vd., 2015; Skatecki vd., 2016; Kminkova vd.,
2018).

Sudak ile ilgili yapilan ¢alismalarda, Egirdir Go6lii ve Seyhan
Baraj Golii’nde yasayan sudaklarin besin bilesenlerinden si-
rast ile protein oranlar1 %18.1-18.8, yag oranlar1 ise %0.10-
0.12 arasinda, nem oran1 %79.37-79.91, kiil oran1 ise %0.78-
1.37 arasinda degisiklik gostermektedir (Celik vd., 2005).
Beysehir Golii’ndeki sudak baliklarinin besin kompozisyonu-
nun mevsimsel degisiminin incelendigi ¢aligmada protein
oran1 %17.75 ile %19.35 arasinda degistigi, yag oraninin
%1.98-2.21, kiil oranin ise %0.70-1.49 arasinda degistigi bil-
dirilmistir (Caglak ve Karsli, 2013). Sudak baligimin protein
orani daha dnce yapilan bir ¢alismada Beysehir Golii’'nde ya-
sayan sudakin protein oranina benzerlik gostermektedir
(Oksiiz vd., 2009). Sazanda yag oraninda mevsimsel bir dal-
galanma (Guler vd. 2008) beklenir iken, sudak yagsiz ve be-
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yaz etli bir balik oldugundan mevsime bagli olarak yag ora-
ninda diger yagl baliklara gére 6nemli bir degisiklik beklen-
mez. Sudak baliginin mevsimlere gore yag orani %0.58-1.26
arasinda oldugu bildirilmistir (Guler vd., 2007).

Beslenme agisindan degerlendirildiginde 1 porsiyon (200 g)
sazan ve levrek sirasiyla 34.8 ve 38 g protein igerir; viicut
agirlign 70 kg olan yetiskin bir erkek bireyin giinliik protein
gereksiniminin sirastyla %47.8 ve 52.2’sini karsilar (T.C.
Saglik Bakanligi, 2015). Birey bu porsiyondaki bir besini tii-
ketmekle yalniz protein ihtiyacini karsilamaz, bununla bir-
likte baliketinde bulunan ve viicut i¢in elzem olan makro ve
mikro minerallerin ¢ogunu, B, B,, B3, B¢ ve B> gibi suda
¢ozilinen vitaminleri ve elzem yag asitleri ve yagda ¢ozilinebi-
len vitamin ihtiyacini da karsilamis olur.

Sazan ve Sudak baliklarina ait yag asitleri dagilimi Tablo
2’de gosterilmistir. Toplam 31 adet yag asitleri tanimlanmig-
tir. Bunlardan 8 tanesi doymus (DYA), 8 tanesi tekli doyma-
mis (TDYA) ve geriye kalan 15 tanesi ise ¢oklu doymamis
yag asitlerindendir (CDYA).

Coklu doymamis yag asitlerinden 8 tane yag asiti omega-6
grubundan, 6 tanesi ise omega-3 grubu yag asitlerindendir.
Yag asitleri karsilastirildigi zaman toplam doymus yag asit-
leri sudak ve sazanda farklilik gostermez iken toplam tekli ve
coklu doymamis yag asitleri bakimindan iki tiir arasinda
onemli farkliliklar goriilmiigtiir. Sazan toplam doymus yag
asitleri (DYA) ve tekli doymamis yag asitleri (TDYA) baki-
mindan zengin iken, Sudak toplam ¢oklu doymamis yag asit-
leri (CDY A) bakimindan zengin bulunmustur (Tablo 3). Mik-
tar bakimindan sudak diisiik yag icermesine ragmen yag asit-
leri kalitesi 0zellikle yiiksek miktarda CDY A igcermesinden
dolay1 iyi bir CDY A kaynag1 olarak bulunmustur.

Sazanda bitkisel kaynakli olan linoleik asit (LA) miktar1
9%35.16 bulunurken, sudakta ise daha diisiik oranda %2.41 ora-
ninda bulunmustur. Oleik asit miktar1 yine sazanda sudak ba-
liklarina gore daha yiiksek bulunmustur. Yag asitleri profiline
bakildig1 zaman sazanin daha ¢ok bitkisel kdkenli besinleri
tikettigi bitkisel kdkenli yag kaynaklarinda bol bulunan yag
asitlerinin (Oleik ve Linoleik asit), ayn1 ortamda yasayan ve
karnivor olan sudak baligina gore daha yiliksek bulunmasin-
dan anlagilmaktadir. Sazan ile sudakta bulunan yag asitleri
eslestirmeli olarak karsilastirildiginda hepsinin oraninin bir-
birinden farkli oldugu goriilmektedir. Omega-3 serisi yag
asitlerinden 18 karbonlu olanlar sazanda daha yiiksek bulu-
nurken, 20 ve 22 karbonlu omega-3 yag asitleri sudakta daha
yiksek bulunmustur. Bunlar igerisinde beslenme agisindan
¢ok 6nemli olan EPA (20:5 »-3) ve DHA(22:6 ®-3) sudakta
daha yiiksek bulunur iken, 6zellikle DHA sudakta %24.4
orani ile nerdeyse sazandan 3 kat daha fazla oldugu gozlem-
lenmistir (Tablo 2).
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Tablo 2. Sazan ve Sudak baliklarinin yag asidi profilinin
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Tablo 3. Sazan ve Sudakta doymus, tekli ve goklu doymamis
yag asitleri dagilimi

karsilastirilmasi
Table 2. Comparision of the fatty acid profiles of carp and pike
perch
Yag asitleri (%) Sazan Sudak P
Ciso 1.92 +£0.06 1.24 £0.01 <0.05
Ciso 0.68 +0.04 0.274£0.00 | <0.05
Ciso 19.44 +0.04 20.60 £0.34 | <0.05
Cizo 0.65£0.01 0.5140.01 <0.05
Ciso 4.48 £0.12 4.83 £0.03 <0.05
Cao:0 0.22 +0.00 0.26 £0.00 <0.05
Caso 0.53+0.03 -
Caqo 0.29+0.01 -
Cia1 0.62+0.01 0.47 £0.00 | <0.05
Cis:1 2.2940.01 0.54+0.03 | <0.05
Cis:1 8.43+0.07 6.39+0.03 | <0.05
Ci7.1 0.35+0.01 -
Cis:1n9 17.22+0.01 10.49 £0.03 | <0.05
Cisin7 3.57+0.06 2.65+0.03 | <0.05
Cz0.1 n9 1.97 £0.02 0.42 +£0.01 <0.05
Cx2.1n9 0.29 £0.02 0.23+0.00 | <0.05
Cis:2 0-6 5.17+0.13 2.41 £0.06 <0.05
Cis:3 0-6 0.24 +0.01 -
Cis:3 n4 2.12 +£0.05 -
Cis:3 0-3 2.59 +£0.03 1.00 £0.01 <0.05
Cis4 -3 0.87 +£0.04 0.23+0.01 | <0.05
Cz0:2 0-6 0.71 £0.02 0.33+0.06 | <0.05
Ca0:3 0-6 0.47 £0.01 0.22 +£0.01 <0.05
C0:4 0-6 5.25 +0.04 9.46 £0.07 | <0.05
Ca0:4 0-3 - 0.25 +0.01
Cr2 w-6 0.62 £0.01 0.34 £0.01 <0.05
Cao:5 -3 4.84 +0.04 5.56+0.04 | <0.05
Crq 0-6 0.77 £0.00 1.02+0.02 | <0.05
Cr2:5 0-6 2.12 £0.02 2.75+0.04 | <0.05
Cr:5 -3 2.11 £0.02 3.08+0.04 | <0.05
Cr:6 0-3 8.69 +0.17 24.42 +0.09 | <0.05

% Sazan Sudak P
Toplam DYA 28.2+0,2 27.7+0.3 >0.05
Toplam TDY 34.8 £0.1 21.2 +0.1 <0.05
Toplam CDYA 36.6 £0.3 51.1+03 <0.05
Toplam ®-3 19.1 £0.1 34.6 0.0 <0.05
Toplam w-6 10.1 +£0.2 7.140.2 <0.05
DHA:EPA 1.79£0.04 4.39+0.04 <0.05
®-6: -3 0.53+0.05 0.21+0.51 <0.05

P<0.05: Istatiktiksel olarak % 95 giiven araliginda siitunlarin farkli oldu-
gunu gosterir.

P<0.05: Istatiktiksel olarak % 95 giiven araliginda siitunlarin farkli oldu-
gunu gosterir.

Omega-6 serisi yag asitleri genelde sazanda yiiksek bulunur-
ken, aragidonik asit (20:4 ®-6) ise sudakta hemen hemen iki
kat (%9.46) daha yiiksek oranda bulunmustur. Beysehir Golii
ile baglantis1 olan Sugla Baraj Golii’nde yapilan bir ¢alis-
mada sudaklardaki toplam DYA, TDYA ve CDYA oranla-
rinda benzerlik gosterir iken LA orani Beysehir Géliinde ya-
sayan sudaka gore iki kat daha fazla bulunmustur (Cakmak
vd., 2012). DHA oran1 ise Sugla G6li’'nde yasayan ayni tlire
benzer iken Egirdir ve Seyhan Baraj goliinden bildirilen de-
gerlerden farklilik gostermektedir (Celik vd., 2005). Sazanda
ise toplam DY A, TDYA ve CDYA oranlar1 ayni1 gélde mev-
simsel olarak yapilan bir caligmada (Guler vd., 2008) verilen
araliklar igerisine diismektedir. Sazan baligi ile ilgili Po-
lonya’da yapilan bir ¢aligmadaki (Skatecki vd., 2016) yag
asitleri verileri ile karsilastirildigi zaman toplam doymus yag
asitleri orani yakin degerler olmasina ragmen toplam TDY A
ve CDYA oranlarinda bariz farklilik goriilmektedir. Bir 6n-
ceki calismada DHA ve EPA oranlart mevcut ¢alismaya gore
daha diisiik buna ragmen LA orani ise mevcut ¢calismadan he-
men hemen 3 kat daha fazla oldugu goriilmektedir. Bu oranin
yiiksek olmasi onceki ¢alismada kullanilan baliklarin kiiltiir
balig1 olma ihtimalini ortaya koymaktadir. Aynali sazanlarla
ilgili yapilan bir calismada ise EPA mevcut ¢calismadan diisiik
bununla birlikte DHA orami ise yiiksek beyan edilmistir
(Karagali vd., 2011).

Giliniimiizde Bat1 toplumlarinin diyetinde w-6/w-3 orani 8:1
ile 17:1 arasindadir (Linseisen vd., 2003; Simopoulos, 2008).
Bazi yazarlara gore bu oranin saglik agisindan 1:1 ile 5:1 ara-
sinda olmasi istenir (Wijendran ve Hayes, 2004; Gebauer vd.,
2006). Bu nedenle insan sagligini olumlu yonde etkilemek
i¢in w-6/w-3 oranimi azaltmak i¢in en iyi yontemlerden birisi
w-6/w-3 oram disiik olan su iirlinlerinden yeterince tiiketil-
mesinin tesvik edilmesidir. Yaptigimiz ¢alismada sazan ve
sudak baliklarinin w-6/w-3 orani sirasiyla 0.53 ve 0.21 bulun-
mustur (Tablo 3) ve bu degerler her iki balik tiiriiniin de besin
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olarak tiiketilmesi saglik i¢in Onerilen w-6:w-3 oranina yak-
lagtiran bir etkiye sahip oldugu anlagilmaktadir.

Sonuc¢

Bolge halkinin besin kaynagi olarak sazan ve sudak baliklari
onemli bir yere sahiptir. Her iki tiir de yag icerigine gore si-
niflandirildig1 zaman sudagin yagsiz baliklar sinifina girdigi,
mevcut caligma ve literatiir bilgilerine gore ise sazan az
yagli/orta yagli balik sinifina girdigi belirlenmistir. Sudak ba-
1§81, sazana gore neredeyse 3 kat daha fazla DHA igerdigi,
buna karsin EPA igeriklerinin ise birbirlerine yakin oldugu
goriilmiistiir. Sazanin, diger bir omega-3 kaynagi olan a-lino-
lenik asit (ALA) igerigi ise sudaktan 3 kat daha fazla bulun-
mustur. Omega-6 kaynaklarindan ise LA (18:2 ®-6) sazanda
iki kat daha fazla bulunmustur. Baligin beslenme aliskanligi-
nin yag asidi dagilimina 6zellikle de DHA oranina 6nemli de-
recede etki ettigi gozlemlenmistir. Sudak yagsiz bir balik ol-
masina ragmen yiiksek oranda DHA igerdigi goriilmiistiir.
Sazan ise icerik bakimindan sudaktan daha fazla yag icerdi-
ginden birim agirlik basina hemen hemen sudaga yakin DHA
icerdigi kabul edilmektedir. Bu nedenle “Hangi balik tiiriinii
tiiketelim?”” sorusundan ziyade her iki balik tiiriiniin de bolge
halkinin beslenmesine 6nemli bir katkisi olacag diisiliniil-
mektedir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar herhangi bir ¢ikar ¢atismasinin olmadi-
gin1 beyan eder.

Etik kurul izni: Bu ¢alisma i¢in etik kurul iznine gerek yoktur.

Finansal destek: Calisma yazarlarin kendi imkanlar1 ve Necmettin
Erbakan Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diye-
tetik Bolimii laboratuvar imkanlar1 kullanilarak gerceklestirilmis-
tir.
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ABSTRACT

Streptococcosis is one of the most important bacterial diseases of tilapia. The present study as-
sessed the histopathological changes induced by Strepfococcus agalactiae challenge in the brain,
kidney, spleen, and liver of Oreochromis mossambicus. When challenged intraperitoneally at 107-
108 cells/fish, S. agalactiae strains (TKT; and TBT>) caused 40-100% mortalities in O. mossambi-
cus. The LDsy values of S. agalactiae TKT; and TBT; strains were 1.60x107 and 7.33x107
cells/fish, respectively. Histological sections of the challenged O. mossambicus brain exhibited
meningoencephalitis, marginated haemocytes, extensive haemorrhages, oedema and neurons with
marginated nuclei. The kidney of challenged tilapia showed glomerulopathy, dilation of Bow-
man’s capsule, nephritis, haematopoietic tissue necrosis, melanization and granulomatous-like le-
sions. The spleen was characterized by extensive melanomacrophage aggregation, necrosis and
vasodilation. The liver had dilated and ruptured blood capillary, melanization and disintegrated
tissue. The intrahepatic exocrine pancreatic tissue was disintegrated. Our results demonstrated that
S. agalactiae caused a systemic infection and meningoencephalitis in the Mozambique tilapia ju-
veniles.

Keywords: Oreochromis mossambicus, Streptococcus agalactiae, Meningoencephalitis,
Pathogenicity, Granulomatous-like lesions
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Introduction

The Mozambique tilapia, Oreochromis mossambicus (Peters
1852) is endemic from the lakes and rivers of the East Coast
of Africa (Trewavas, 1983). Tilapias have been purposely
dispersed globally as baitfish, aquarium fish, food fish, and
biological control agents. The culture of tilapias was also pro-
moted to aid poor and rural families in developing tropical
nations (Boyd, 2004). Tilapias are farmed commercially in
over 140 countries with global culture production of about
6.5 million metric tonnes in 2017 and are second in sales and
volume in international trade after salmonids and the second
most farmed fish after carps globally. China is the largest pro-
ducer of tilapia. The other major tilapia producers are Indo-
nesia, Egypt, Thailand, Bangladesh, Brazil, and the Philip-
pines (FAQO, 2018). Oreochromis mossambicus is the second
most important farmed tilapia species in the world, after the
Nile tilapia, O. niloticus (El-Sayed, 2006). It was first intro-
duced to India from Sri Lanka to boost fish production par-
ticularly in several reservoirs of India in 1952 (Sugunan,
1995). Now it forms a part of fish fauna in almost all the nat-
ural aquatic ecosystems of the Indian Territory. Tilapias are
considered to be resistant to bacterial, parasitic, fungal, and
viral diseases compared to other species of cultured fish
(Galhardo, 2010). In recent times, tilapias in aquaculture con-
ditions were reportedly susceptible to several bacterial and
viral diseases (Eyngor et al., 2014; Zamri-Saad et al., 2014;
FAO., 2017; Behera et al., 2018; Mishra et al., 2018). The
common tilapia pathogens include Streptococcus spp., Fla-
vobacterium columnare, Aeromonas hydrophila, Edwardsi-
ella tarda, Ichthyophitirius multifiliis, Trichodina sp., and
Gyrodactylus niloticus (El-Sayed, 2006; Klesius et al., 2008).
Streptococcosis is one of the most significant diseases of ti-
lapia and contributed to severe economic losses worldwide.
An annual global loss of about US$ 250 million has been at-
tributed to streptococcosis (Amal and Zamri-Saad, 2011).
Streptococcus iniae, S. agalactiae and other species of strep-
tococci are the major bacterial species that affect the global
tilapia production. Most outbreaks of streptococcosis in ti-
lapia are caused by S. agalactiae that are influenced by the
high water temperatures above 31°C (Evans et al., 2006;
Amal and Zamri-Saad, 2011; Iregui et al., 2014). There are
several reports and reviews of diseases of aquacultured tilap-
ias (El-Sayed, 2006; Amal and Zamri-Saad, 2011; Iregui et
al., 2014; Zamri-Saad et al., 2014; Mishra et al., 2018) and all
pointed at streptococcosis as the major problem. Prevalence
of streptococcal infection with meningoencephalitis in tilapia
is rare in India until the observations in Nile tilapia, O. nilot-
icus during the summer season (Adikesavalu et al., 2017). As
tilapia aquaculture continues to expand as a means of food
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production in India, it becomes crucial to ensure that fish re-
sources are protected from the adverse effects of diseases. An
assessment of the severity of the disease in closely related
species will provide a better understanding of mitigating the
impacts of streptococcosis. This communication reports the
pathogenicity and pathology of S. agalactiae in challenged O.
mossambicus juveniles.

Material and Methods

Bacterial Strains and Experimental Fish

The non-haemolytic Streptococcus agalactiae strains (TKT;:
NCBI accession number KP898209.1 and TBT,: NCBI ac-
cession number KP898207.1) used in this study were from
the collections of the Department of Aquatic Animal Health,
West Bengal University of Animal and Fishery Sciences,
Kolkata, India. The experimental fish O. mossambicus (Pe-
ters 1852) juveniles (10.09 £1.06 cm; 23.58 +4.96 g) were
procured from Naihati, West Bengal, India and brought to the
laboratory in oxygen-filled polythene bags. On reaching the
laboratory, they were disinfected by placing in 5 ppm potas-
sium permanganate solution for 10 min. The weakfish were
removed immediately. The healthy ones were stocked at the
rate of 100 fish/tank of 500 L capacity and acclimatized for
15 days with continuous aeration. The fish were fed a bal-
anced dry pellet feed (CP Pvt. Ltd., India) twice daily at 3%
body weight (BW).

Pathogenicity of Streptococcus agalactiae Strains TKT; and
TBT;

Streptococcus agalactiae strains preserved as glycerol stock
were revived in brain heart infusion broth (BHIB) at 30 + 1°C
for 24 h and maintained on BHI agar. One colony each was
aseptically picked, transferred to 10 mL of BHIB separately
and incubated at 30 & 1°C for 24 h. The preparation of bacte-
rial cell suspensions and the determination of numbers of
cells in the saline suspensions are as described in Adikesavalu
et al. (2015). The pathogenicity of S. agalactiae strains on O.
mossambicus juveniles was tested by intraperitoneal injection
in duplicate. Twenty thoroughly cleaned glass aquaria (60 x
45 x 30 cm) were filled with clean bore-well water to a vol-
ume of 30 L each and conditioned for three days. The healthy
tilapia were stocked at the rate of 10 fish/aquaria and accli-
matized for 3 days with continuous aeration. All fish were fed
a balanced dry pellet feed twice daily at 3% BW and main-
tained under optimal condition. The wastes and faecal matter
were syphoned out and 50% water exchange was done on al-
ternate days. Before the challenge, the acclimatized fish were
checked visually for the gross and external signs of diseases
including the parasites on the body and gills. The bacterial
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infection in the tilapia kidney (n=2), if any, was tested on
BHIA (Adikesavalu et al., 2017). The absence of gross and
external signs of diseases and the bacterial growth on BHIA
confirmed that the stocks were healthy and devoid of obvious
diseases.

Twenty glass aquaria containing O. mossambicus were then
divided into 10 groups. Oreochromis mossambicus from
groups 1-4 received intraperitoneal injections containing 0.1
mL of S. agalactiae strain TKT; at a dosage of >1.00x108,
1.00x107, 1.00x10° and 1.00x10° cells/fish, respectively.
Similarly, the tilapia of groups 5-8 received intraperitoneal
injections containing 0.1 mL of S. agalactiae strain TBT; at
similar doses as above. The fish of group 9 were injected with
0.1 mL of sterile physiological saline. Group 10 received no
injection and served as negative control. The challenged and
control groups were maintained in the respective aquaria for
28 days. The external signs of infection, behavioural abnor-
malities and mortality were recorded daily. The bacterium S.
agalactiae was reisolated from freshly dead fish on BHIA
and confirmed phenotypically. The lethal dose at which 50%
of the experimental populations die (LDso) was calculated as
per Reed and Muench (1938).

Histopathology

The organs such as brain, kidney, liver, and spleen of the
challenged O. mossambicus were fixed in Bouin's solution for
24 h. The fixed organs were processed by standard techniques
and embedded in paraffin wax. Thin (5 pm) sections were
prepared and stained with haematoxylin and eosin for the de-
tection of histopathological changes (Roberts, 2012).

Results and Discussion

Streptococcus agalactiae has been isolated from numerous
fish species in natural outbreaks of disease and is pathogenic
to several fish species in experimental trials using different
routes of infection such as cohabitation, immersion, intraper-
itoneal and intramuscular injections (Evans et al., 2002). A
perusal of literature revealed O. mossambicus is an invasive
species and relatively resistant to diseases; while its hybrid
red tilapia (Oreochromis mossambicus x Oreochromis nilot-
icus) and O. niloticus are highly sensitive to streptococcal in-
fection (Hernandez et al., 2009; Amal and Zamri-Saad,
2011). In challenged O. mossambicus of this study, gross and
clinical signs started to appear within 24 h of injection and
these include lethargy, poor escape response, erratic move-
ment, excess mucous secretion on the gills, petechial haem-
orrhages on the inner and outer opercula, and focal cutaneous
haemorrhages on the belly, lower jaw and at the base of the
paired fins. The main internal signs were abdominal ascites,
haemorrhages in the kidney, discolouration of internal organs
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and hyperemia of meninges. Before dying, some fish showed
spinning and erratic patterns of swimming. These gross and
clinical signs corroborate the observations of earlier studies
(El-Sayed, 2006; Iregui et al., 2014; Zamri-Saad et al., 2014).
In an earlier study, Tung (1985) reported natural streptococ-
cal infection in cultured O. mossambicus, but not explicitly
due to S. agalactiae infection. Hernandez et al. (2009)
demonstrated the infection and disease by S. agalactiae in
cultivated red tilapia, but not in eighteen wild fish species in-
habiting the same aquatic environment that also included O.
mossambicus. The intraperitoneal challenge with S. agalac-
tiae TKT; and TBT; at 10® cells/fish caused 100% and 90%
mortalities within 72 hours of challenge, respectively. While
at a challenge dose of 107 cells/fish, these strains caused 70%
and 40% mortalities in 7 days, respectively. No or negligible
mortalities were noted at the lower challenge doses. The LDsg
values of TKT; and TBT, strains were 1.60x10" and 7.33x10’
cells/fish, respectively. Oreochromis mossambicus is not
prone to diseases, having high resistance to most viral, bacte-
rial and parasitic infections (Hernandez et al., 2009;
Galhardo, 2010). In few studies, O. mossambicus have been
used as experimental models to initiate streptococcosis
(Ndong et al., 2007; Yilmaz et al., 2013; Giiltepe et al., 2014)
as was in this study. The intraperitoneal challenge experi-
ments and the LDsy results of 1.60x10" and 7.33x10’
cells/fish, respectively for S. agalactiae TKT, and TBT:
strains suggested the moderately virulent potential of these
strains in O. mossambicus. In contrast, Mukhi (1999) ob-
served 100% mortality in O. mossambicus within 48 h of in-
traperitoneal injection with Streptococcus spp. at 107-10°
cells/mL levels. On the other hand, the LDsy values of
5.30x10° - 6.80x10° cells/fish (Wang et al., 2013) and
5.27x10 cells/fish (Li et al., 2014) for S. agalactiae strains in
O. niloticus have been documented. Though the S. agalactiae
strains of the present study were only moderately virulent,
they can be considered as true pathogens by their ability to
cause meningoencephalitis in challenged O. mossambicus.
Notably, S. agalactiae has not been isolated earlier in O. mos-
sambicus and other wild species inhabiting the same aquatic
environment that cohabit diseased red tilapia (Hernandez et
al., 2009). But in challenge experiments with O. mossambi-
cus, a closely related species S. iniae was able to elicit mor-
talities (Ndong et al., 2007; Yilmaz et al., 2013; Giiltepe et
al., 2014). The observed high LDs values suggested that the
solitary presence of S. agalactiae in the aquatic environment
is not enough to induce the disease. The concomitant factors
or risk factors, viz., high temperatures (>31°C) or strong tem-
perature fluctuations, poor water quality, crowding, etc may
severely affect the physiology of tilapia and increase their
susceptibility to the agent, which predispose S. agalactiae
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outbreaks in tilapia (Evans et al., 2006; Amal and Zamri-
Saad, 2011; Iregui et al., 2014).

Several earlier reports revealed that S. agalactiae caused sys-
temic infection in tilapia (Al-Harbi, 1996; Amal and Zamri-
Saad, 2011; Zamri-Saad et al., 2010; 2014; Iregui et al., 2016;
Mishra et al., 2018). The common histopathological lesions
of S. agalactiae infection consisted of focal to multifocal,
mild to severe granulomatous inflammation and multifocal,
acute, necrotic inflammatory lesions. Also, S. agalactiae has
a predilection for the brain as it is the primary organ for in-
fection (Hernandez et al., 2009; Iregui et al., 2014; Iregui et
al., 2016). The histological sections of experimentally in-

1c

Figure 1.
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fected O. mossambicus brain revealed extensive haemor-
rhages, lymphocyte infiltration in the meninges, increase in
intercellular space possibly due to oedema, neurons with mar-
ginated nuclei and marginated haemocytes (Figure 1a-d), all
of which are indicators of S. agalactiae infection (Zamri-
Saad et al., 2010; Alsaid et al., 2013; Adikesavalu et al.,
2017). The observations on the extensive haemorrhages and
haemocyte infiltration in the meninges suggested meningoen-
cephalitis. Conspicuously, S. agalactiae strains, isolated from
O. niloticus with severe meningoencephalitis (Adikesavalu et
al., 2017), were able to elicit similar disease manifestations
in a relatively hardy species like O. mossambicus.

] 4'.‘ i Fah

Histopathological changes in the brain tissues of Oreochromis mossambicus intraperitoneally infected with Strepto-
coccus agalactiae showing (a) extensive haemorrhages (H) and oedema (O), X100; (b) extensive increase in inter-
cellular space indicating oedema (O), X200; (c¢) macrophage and lymphocyte infiltration in meninges indicating
meningoencephalitis (ME), X200 and (d) neurons with marginated nucleus (MN), marginated haemocytes (MH)
and oedema (O), X400 H & E
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Figure 2. Histopathological changes in the kidney tissues of Oreochromis mossambicus intraperitoneally infected with Strep-
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tococcus agalactiae showing (a) necrosis (N), constricted tubular lumen (TC), glomerulopathy (GP) with dilated
Bowman’s capsule (DB), X100; (b) glomerulopathy (GP), necrotised area (N), inflamed nephritic tubule (I) with
degraded epithelium layer (DE), X200; (c) highly necrotised haematopoietic tissue (N), constricted tubular lumen
(TC) with degraded tubule epithelium (DE), melanin reaction (MR) and vacuolation (V), X200; and (d) melanin
reaction (MR), necrotised tubular lumen (NT) and granulomatous-like lesion (G), X200 H & E

The histological sections of the kidney, spleen and liver of O.
mossambicus also demonstrated a variety of pathological al-
terations. The kidney tissues of O. mossambicus exhibited ne-
crosis, necrotised and constricted tubular lumen, glomeru-
lopathy with dilated Bowman’s capsule, inflamed nephritic
tubule, degraded epithelial layer, highly necrotised haemato-
poietic tissue, melanin reaction, vacuolation and granuloma-
tous-like lesion (Figure 2a-d). The spleen tissues showed ba-
sophilic bodies, depletion of splenocytes and liquefactive ne-
crosis foci, extensive melanomacrophage aggregation (Fig-

ure 3a-b). Alterations such as dilated and ruptured blood ca-
pillary, disintegration of the liver as well as intrahepatic exo-
crine pancreatic tissues and melanin reaction were noted in
the liver (Figure 4a-b). The observations on the presence of
granulomatous-like lesions as a primary inflammatory re-
sponse in the kidney corroborate the earlier reports (Pulido et
al., 2004, Li et al., 2014; Adikesavalu et al., 2017). The for-
mation of melanomacrophage aggregation was, rather, exten-
sive in the spleen compared to the kidney and liver. These
observations suggested that intense immune responses
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against the invading S. agalactiae occurred in this major lym-
phoid organ of tilapia. Our challenge results thus, suggested
that S. agalactiae can cause similar pathology in O. mos-
sambicus as has been observed in S. agalactiae infected O.
niloticus (Liet al., 2014; Adikesavalu et al., 2017), red tilapia,
Oreochromis spp. (Zamri-Saad et al., 2010) and red hybrid
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tilapia, Oreochromis sp. (Alsaid et al., 2013). Further, S. aga-
lactiae isolated from diseased O. niloticus could be experi-
mentally transmitted to O. mossambicus, thereby suggesting
a possibility of horizontal transmission (e.g. fish to fish)
among cultured species in the same ecosystem as was demon-
strated earlier in cultured marine fish from the wild popula-
tion (Zlotkin et al., 1998).

}- : o

ad

b 1 4
Figure 3. Histopathological changes in the spleen tissues of Oreochromis mossambicus intraperitoneally infected with Strep-
tococcus agalactiae showing (a) basophilic bodies (B), melanomacrophage aggregation (MMA), depletion of sple-
nocytes and liquefactive necrosis foci (LN) X200 and (b) melanomacrophage aggregation (MMA), X200 H & E

; 4b. -7 Al ALY

Figure 4. Histopathological changes in the liver tissues of Oreochromis mossambicus intraperitoneally infected with Strepro-
coccus agalactiae showing (a) melanin reaction (MR), dilated and ruptured blood capillary (DRC), X200 and (b)
disintegration of intrahepatic exocrine pancreatic tissue (IEP), X200 H & E
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Conclusion

It is well established that S. agalactiae has low-host specific-
ity. The sign of meningoencephalitis in S. agalactiae chal-
lenged O. mossambicus suggested that cross-infection may
occur between the wild and cultured fish, which share the
same environment. Nevertheless, the possible transmission
by horizontal route in Nile tilapia is of only limited signifi-
cance in well-managed culture systems.
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ABSTRACT

The aim of this study was to determine the exploitation of 7 freshwater species, Freshwater bream
(Abramis brama Linnaeus, 1758), Vimba bream (Vimba vimba Linnaeus, 1758), Wels catfish (Si-
lurus glanis Linnaeus, 1758), Roach (Rutilus rutilus Linnaeus, 1758), European perch (Perca flu-
viatilis Linnaeus, 1758), Prussian carp (Carassius gibelio Bloch, 1782) and White bream (Blicca
bjoerkna Linnaeus, 1758), from Lower Sakarya River, Turkey. Samplings were conducted from
June 2017 to May 2018. Length-based estimations were evaluated in FiSAT II software. Total (Z),
natural (M), fishing (Fcur) mortality, exploitation rate (Ecur) and CPUESs of all 7 species were de-
termined. Results showed that almost all reference points stayed below the natural and fisheries
mortality values. Besides overfishing, pollutants (chemical, physical and biological) and changes
in the river morphology may affect the fish populations. Study results could be used for further
fisheries management applications.

Keywords: Small-scale freshwater fisheries, Exploitation, CPUE, Fisheries management,
Sakarya River
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Introduction

Fresh waters, which include rivers, lakes and wetlands, are
important in terms of species richness and biodiversity (FAO,
2013). Parker & Oates (2016) have identified the economic,
strategic and social benefits of rivers. Large rivers provide
significant services to people via fisheries. However, fisher-
ies and riverine ecosystems are affected by different anthro-
pogenic reasons like altered land use, modifications to river
flow regimes, habitat losses, water pollution, species inva-
sions and excessive pressure on fish stocks (Arthington et al.,
2004) and in relation to these factors, biodiversity shows a
decline (IPBES, 2019).

In “The Rome Declaration: Ten Steps to Responsible Inland
Fisheries”, some recommendations were given for healthy
aquatic ecosystems, food security and livelihoods to people.
(FAO & MSU 2016). These ten steps are important in the
meaning of following a path about full inland water fishery
management (i.e. steps start from data collection to stake-
holders and action plan). Gathering, analyzing and interpre-
tation of fishery data is the first step of fishery management.
However, in Turkey, like some other countries, it is difficult
to get accurate data.

Turkey has significant number of freshwater bodies (Karatas
& Karatag 2017). Various fishing gears are used in Turkish
inland fishery; fyke nets, set nets, trammel nets, traps and cast
nets are the most common gears for fishery. Besides, fishing
activities are concentrated on large rivers or lakes. The world
total inland capture fishery was 12.8% (11.6 million tons) of
total fish capture in 2016 (FAO, 2018). Total inland capture
fishery of Turkey was 32.145 tons (5.1% of total capture fish-
ery) in 2017 (TUIK, 2017).

The Sakarya River is one of the largest water body among the
Turkish inland waters. Fishing activities continue throughout
year. However, there are limited fishery studies on the lower
Sakarya River.

Fisheries makes a serious contribution to people in the mean-
ing of livelihood in Turkey like in other parts of the world
(Karatas & Karatas, 2017). Therefore, ecological sustainabil-
ity is needed for economic sustainability. In this study, we
aimed to reveal the small-scale fisheries in the lower Sakarya
River in terms of the catch per unit effort (CPUE), exploited
species, and mortality rates.

Material and Methods

Study Area and Sampling

Study was conducted between June 2017 and May 2018 in 3
districts (Karasu, Adapazari, Pamukova) on Lower Sakarya
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River, Turkey (Figure 1). Sampling area is nearly one-fifth of
the total river length (=150km).

“any-
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9
#
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7 Lower
- Sakarya River

2
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SAKARYA
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Sakarya River

Pamukova |
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Figure 1. Lower Sakarya River and sampling points (Karasu,
Adapazari, Pamukova)

Fish samples were collected with 52-72-88 mm stretched
mesh sized trammel nets, 140 mm stretched mesh sized fyke
net which are used by fisherman, once a month. Sampling
areas were sandy-muddy substrates and depths were be-
tween 3-10 meters. YSI-Professional Plus Multiparameter
was used to obtain environmental temperature for natural
mortality calculation. Totally, 21 species were captured.
However, A. brama, V. vimba, S. glanis, R. rutilus, P. fluvi-
atilis, C. gibelio and B. bjoerkna species were abundant in
catch composition and these species were evaluated in esti-
mations (other species have too low frequencies to estimate
mortality and exploitation). Total lengths were measured
with measurement boards (0.1 cm) and weights were taken
with a precision balance (£0,01 g).

Data Analyzing

Data was analysed with FISAT-II software (Gayalino et al.,
2002). Growth parameters were investigated by applying the
von Bertalanffy growth function. The von Bertalanffy growth
function was calculated as follows: L; = L., (I-e * ) (von
Bertalanffy, 1957), where L; is length at age t, L., is asymp-
totic length, k is the growth coefficient, and t, is the hypothet-
ical age at which length is equal to zero (Ricker, 1975).
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Length-converted catch curve (to estimate Total mortality -Z,
Natural mortality -M and Fisheries mortality -F,), probabi-
lity of capture (Lso), virtual population analysis and exploita-
tion rates (E¢.;-Eo5-Emax) Were determined. Mortality and ex-
ploitation rates were compared with reference points. Total
mortality (Z) was estimated with the length-converted catch
curve method (Gayanilo et al., 2002) and natural mortality
(M) with Pauly’s equation (Pauly, 1980);

In(M) = -0.0152 - 0.279In(L.) + 0.6453In(K) + 0.463In(T)

where, Loo; asymptotic length (cm), K; growth, and T; the
mean annual environmental temperature. Mean annual envi-
ronmental temperature was determined with a multiparame-
ter probe as 14.1 °C. Fishing mortality (F...») and exploitation
rate (Ec.-) were derived from Fe,=2-M and E..»=F/Z equa-
tions, respectively.

Acarli et al. (2009) formulas were used to compute CPUE for
trammel and fyke nets.

For trammel nets;
CPUE = (ZW/21 panel trammel net)*d

where; 2W is total amount of captured fish (kg), 2P is the
length of the trammel net using in that fishing operation. 1
panel trammel net was used in one fishing day, monthly. 1
panel is 100 m long after mounting with 0.5 hanging ratio.
“d” is the number of fishing day.

CPUE= (EW/2100 fyke net)*d

Where; XW is total amount of captured fish (kg), 2700 fyke
net is the number of using fyke net in that fishing operation.
“d” is the number of fishing day.

Reference Points

Gulland (1971) offered the optimum exploitation rate as (Eo,)
0.5 (i.e. F=M). Jakubaviciuté et al., (2011) E.cand Ey; could
be used for Fl.,, (Maximum sustainable yield) and F.., (Max-
imum economic yield), respectively. Also Fo,r and Fi;, values
were estimated according to Patterson (1992);

Fop=0.5*M
Fim=2M/3
Results and Discussion

Mortality

Accurate fishery data from inland waters is lacking at local,
national and global levels. The lack of this data may be orig-
inated from diverse and dispersed nature of many inland fish-
eries (Taylor et al., 2016). As it mentioned in fishery studies
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in literature, there is no fishery management in the meaning
of sustainability of resources. This could be the results of
fishing pressure and decline in CPUE (FAO & MSU 2016).

In Turkey, commercial and amateur fishery regulations con-
sist of area closure, gear, and period and species restrictions.
Some of the studies reflect some commercial species’ stock
status. However, these studies are insufficient in number to
manage whole inland fishery of Turkey.

The results of the study reflect the importance of the Sakarya
River, one of the Turkey's largest river. Furthermore, the re-
sults of the study could be useful for fishing regulation in the
lower Sakarya River.

Reference points were determined according to natural mor-
tality (M) and current fisheries mortality (Fe.) of species. All
in all, almost all reference points stayed below the natural and
fisheries mortality values (Table 1).

S. glanis and P. fluviatilis’ have high commercial importance.
Therefore, fishermen mostly target the two species in their
fishing operations. Therefore, the analysis results of these two
species are given in Figures 2 and 3.

Almost all current fisheries mortality and exploitation rates
were higher than reference points (Table 2.). Comparison of
Feur and E., with reference points of 4. brama, S. glanis, C.
gibelio and B. bjoerkna showed us that fishing pressure on
these species should be decreased. On the other hand, all
Fcurr values of species are higher than Fopt and Flim values.
According to Eopt value (0.50/yr), Ecurr value (0.48/yr) of
P. fluviatilis should be increased. However, E... value is too
close to Eo,r. So, it is not necessary to increase the exploitation
rate of P. fluviatilis. Besides, S. glanis which is one of the
most commercial species, has high fishery mortality and ex-
ploitation rate than reference points. All pressure on S. glanis
should be decreased to obtain sustainability.

The results of the study are important for management of
mentioned species and could be applied to especially further
fisheries management applications of P. fluviatilis and S.
glanis, due to having high commercial importance.

CPUE

Carassius carassius, Cyprinus carpio, Alburnus sp., Scardin-
ius erythrophthalmus, Esox lucius, Tinca tinca, Mugil sp.,
Barbus barbus, Leuccius cephalus, Lepomis gibbosus, Pseu-
dorasbora parva, Rhodeus amarus, Capoeta sp. and Chon-
drostoma nasus were also captured as well as evaluated spe-
cies. CPUE values were determined over entire catch values
to avoid any possible mistakes (i.e. total catch of all species
was used to calculate CPUE).
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Table 1. Total mortality (Z), natural mortality (M), fishing mortality (F), exploitation rates (E) and reference points of all

species
Current mortality and Ex- .
ploitation rag (yr) Reference Points (/yr)

Z M Fcurr Ecurr Eopt E0.1 EO.S Emax Fopt Flim
A. brama 0.84 0.13 0.71 0.84 050 040 029 0.53 0.07 0.09
V. vimba 1.34 0.26 1.08 0.80 0.50 1.00 0.38 1.00 0.13 0.17
S. glanis 1.03 0.17 0.86 0.83 050 040 0.29 0.49 0.09 0.11
R. rutilus 0.73 0.24 0.50 0.68 0.50 0.76 0.37 0.92 0.12 0.16
P. fluviatilis 0.65 0.34 0.31 0.48 0.50 0.82 0.38 0.96 0.17 0.23
C. gibelio 1.06 0.26 0.80 0.75 050 0.60 0.34 0.71 0.13 0.17
B. bjoerkna 0.81 0.13 0.68 0.84 050 040 0.28 0.50 0.07 0.09

Length-Converted Catch Curve
7=0.65 M(at 14.1°C)=0.34 F=0.31 E=0.48

80r Q 1.00 - 0.03 \ E,. E_ c
) o 003\ / / e
6.0f o, =075} &
o 5 S 002 E,,
= [} S o
= o & & /
Z 40t g 2050 5 0.02
= : e
© R > 0.01
2.0} °®e Moost ¢
o % £ 001
2 a . N
007 20 40 60 80 0.00° " 000 02 04 06 08 10
Age Exploitation rate (E)
1.0f 5.0 @ - Survivors
1.001 {1- Natural losses
o m- Catc .
2> 0.8F 4.0t ~-f. Mortality
0.75 S
z £ 0.6 23.0
EO 0 £ g
o =1
502 = 04t 520}
= o) =
£ £ 5
= a
0.25 2 02r 1.0
0.00 0.0 0.0 15.0 19.0 23.0 27.0
Length classes (cm) Length groups (cm)

Figure 2. Length-Converted catch curve, Per-recruit, Probability of capture and VPA of Perca fluviatilis
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It was found that the fyke nets have much more CPUE than
trammel nets in study area. According to ¢ test results, there
is no difference between 52 and 72 mm nets. However, there
are differences between other CPUE values of nets (Table 3).

Daily mean CPUE value of one fisherman was estimated as
34.97 kg/day. It was found S. glanis has the highest percent-
age (% 39.8 of total catch weight) in total catch composition
(Table 4).

Other Effects

Various kinds of pollutants affect fishing gears and opera-
tions adversely. Over fertilization (causing fouling and clog-
ging of nets, traps and other fishing gears) and solid wastes
(caught in/on fishing gears) have negative effects on fishing
operations. In some cases, bloom of toxic plankton is related
to discharging of nutrients by sewages (Datta, 2015).

Solid wastes take the time of fishermen in the meaning of re-
moving entangled materials. Half a day per month, fishermen
spend their times for this issue. Polluted environment also
causes fouled propellers and intake pipes (i.e. more time)
(KIMO, 2010).

The Sakarya River is a polluted freshwater by different pol-
lutants. This pollution and pollutants were revealed by some

https://doi.org/10.3153/AR19018

researchers. Balcioglu & Oztiirk (2009) determined oil pollu-
tion on Sakarya River. Kose et al. (2014) revealed boron and
arsenic pollution in one of the most important branches of the
Sakarya River. Diindar & Altundag (2018) indicated that the
lower Sakarya River is polluted by beryllium and thallium.
Besides, sediments were polluted by Antimony, Tin, Rho-
dium and Selenium. Regarding this chemical pollution issue,
Hamilton et al. (2016) mentioned that concentrated chemical
spills to environment results in localized fish population ex-
tinctions, population declines or population bottlenecks.

Isik et al. (2008) investigated anthropogenic activities on the
lower Sakarya River and they explored the impacts of dam,
levee, and bridge constructions, sand-gravel mining activities
and water withdrawals during the industrialization period.
They found that annual river flow was reduced. In accordance
with this, floods have an importance on fish migration or
providing new food resources. Some of the fish species’ sus-
tainability depends on flood regime. Besides, sediment trans-
portation regimes of pre and post dam construction periods
were evaluated and they found an aggradation from the river
mouth up to the 12th km. Also, they observed thalweg eleva-
tion. According to their forecasting, changes in river mor-
phology will certainly have negative impacts on fish spawn-
ing.

Table 3. Seasonally and total mean CPUE’s of fyke net and 52, 72, 88 mm streched mesh sized trammel nets

Total  Total

Areas Gear Summer Autumn Winter Spring Mean Mean
kg) (%)

Fyke net 35.28 22.05 12.95 19.30 22.40 17.5
Karasu 52 mm 6.29 7.99 7.97 9.19 7.86 6.1
72 mm 5.24 591 6.05 9.01 6.55 5.1
88 mm 3.33 4.96 4.24 6.71 4.81 3.7

Fyke net 43.99 21.02 1598 2332  26.08 20.3
Adapazar 52 mm 5.48 7.19 5.93 8.90 6.88 54
72 mm 4.50 6.29 5.67 7.62 6.02 4.7
88 mm 3.40 3.45 4.43 6.86 4.54 3.5
Fyke net 39.07 25.23 1430  25.60 26.05 20.3
Pamukova 52 mm 5.00 6.63 5.63 8.16 6.36 5.0
72 mm 4.91 6.17 5.69 7.98 6.19 4.8
88 mm 3.48 4.78 3.95 6.13 4.59 3.6
Fyke net 39.44 22.77 14.41 22775 24.84 58.1

Entire 52 mm 5.59 7.27 6.51 8.75 7.03 16.4
Area 72 mm 4.88 6.13 5.80 8.20 6.25 14.6
88 mm 341 4.40 4.21 6.57 4.65 10.9

196


https://doi.org/10.3153/AR19018

Research Article

Aquatic Research 2(4), 191-199 (2019) e

Table 4. Daily CPUE of one fisherman in Lower Sakarya

River
CPUE
(kg/day) CPUE (%)
A. brama 2.74 7.8
V. vimba 2.34 6.7
S. glanis 13.90 39.8
R. rutilus 1.35 3.9
P. fluviatilis 1.26 3.6
C. gibelio 2.45 7.0
B. bjoerkna 4.81 13.8
Other 6.12 17.5
Total 34.97 100.0

According to previous studies, man-made changes in the en-
vironment could have effects on fish stocks. 10 hydroelectric
dams are present on Sakarya River and construction of six
dams are still continuing (Anonymous, 2019). This situation
may cause the fish stock to become worse. Especially, declin-
ing of river currents and changes in water quality may affect
fish larvae and eggs. Thus, fishery may be affected in next
years.

Conclusion

Consequently, fishery is illegally continuing in lower Sakarya
River. According to the results of the study, some precautions
should be taken to ensure healthy ecosystem and sustainable
fishery economy;

e Lower Sakarya River should be a pilot area for river fish-
ery. Thus, lower Sakarya River could be an example
fishing ground for further river fishery management in
Turkey.

e Fishing pressure should be decreased into safety limits.
In relation to that, trammel net panel numbers and fyke
net numbers could be decreased to ensure minimizing
the fishing effort and extra closure seasons (according to
commercial species) could be put into the fishing season.

e Local (Lower Sakarya River) fish stocks and production
should be monitored to manage fisheries effectively.

e Estimation of total mortality (Z) is possible from CPUE
data. Regional fishery data should be recorded properly.
This can enable a rapid estimation of mortality and ex-
ploitation on annual basis.

e In addition to fishing mortality, pollutants (chemical,
physical and biological) and changes in river morphol-
ogy may cause more natural mortality. Juveniles are ex-
posed to environmental changes more than adults. River

https://doi.org/10.3153/AR19018

currents should be considered to ensure sustainable lar-
val survival. So, environmental amelioration should be
implemented first.

e Anaction plan should be implemented for Turkish fresh-
waters (in the meaning of ecosystem based fishery man-
agement).
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Bu calismada, Marmara Ereglisi (Tekirdag) kiigiik 6l¢ekli balik¢iligi ele alinmistir. 30 balikgr ve
24 adet balike1 teknesi incelenmistir. Teknelerinin uzunluk ve motor giigleri sirasi ile 5.58-175.13
HP ve 5.28-10.8 m arasindadir. Balik¢ilikta ahsap tekneler faaliyet gostermektedir. Solungag ag-
lar1, fanyali aglar, el oltalar1, kamis oltalar ve algarnalar balikcilikta kullanilmaktadir. Ozellikle,
istavrit, dil, kirlangi¢ balig1 ve derin su pembe karidesi hedef tiirlerdir. Balik¢1 tekneleri en fazla 5
av aracl1 i¢in tasarlanmigtir. Balik¢1 tekneleri, avlama yontemlerine ve biiyiikliige gore radar, balik
bulucu, Gps, pusula, ag makarasi, trol vinci ve 1s1ldak bulunmaktadir. Balik¢ilarin yaslar: 25-75
arasinda degismektedir. En yiiksek yas dagilimi 50-59 arasinda bulunmustur. Balikcilar ve emek-
liler ana gruplardir. Balik¢ilarin %52.2°si gelirlerinden memnundur. Balikg¢ilarin %56’s1 baba
meslegine devam etmektedir. Balik¢ilarin biiyiik kismi 41 yil ve daha fazla balikgilik tecriibesine
sahiptir. Balik¢ilar farkli egitim seviyelerine sahiptir. Balik¢ilarin % 82.6' sinin saglik sigortasi
varken,% 73.9’unun en azindan bir evi vardir.

Anahtar kelimeler: Tekirdag, Marmara Ereglisi, Kiigtik 6l¢ekli balikgilik, Sosyo-ekonomik yap1

ABSTRACT

SMALL SCALE FISHING ACTIVITY AND ANALYSIS OF SOCIO-ECONOMIC
STRUCTURE OF FISHERMEN IN THE MARMARA EREGLISIi (TEKiRDAG)

In this study, we considered the small scale fishery of Marmara Ereglisi (Tekirdag). 30 fishermen
and 24 fishing boats were examined. Length and engine power of boats range 5.58-175.13 HP and
5.28-10.8 m respectively. Wooden boats operate in the fishery. Gill nets, trammel nets, handlines,
pole and lines and beam trawls are used in the fishery. Especially, horse mackerel, sole, red snapper
and deep water pink shrimps are the target species. Fishing boats were designed for up to 5 fishing
gears. Fishing boats have radar, fish finder, Gps, compass, overhead net drum, trawl crane and
projector according to fishing methods and size. Age of the fishermen vary between 25-75 years.
The highest age distribution was found to be between 50-59 years. Fishermen and retirees are the
main groups. 52.2% of the fishermen are satisfied with their income. 56.6 % of the fishermen
continue father job. Majority of fishermen have fishing experiences of 41 year or more. The fis-
hermen have different levels of education. 82.6% of the fishermen have health insurance, while
73.9 percent of them had an home at least.

Keywords: Tekirdag, Marmara Ereglisi, Small-scale fishery, Sosyo-economic structure
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Giris

Kiciik 6lcekli balikeilikta, gelismekte olan iilkelerde balikgi-
lik iretiminin yaklagik yarisin1 saglarken karaya cikarilan
iiriiniin %90-95°1 yoredeki insanlar tarafindan tiiketilir (FAO,
2015). Kiigiik 6lcekli balikeilik {ilkemizde 1000 yildan fazla
bir gegmise sahiptir (Goktiirk ve Deniz, 2017). Gerek kita sa-
hanligimizin dar gerekse balik¢iligimizin agirlikli olarak lii-
fer, palamut gibi go¢men tiirlere dayali olmasi son donemde
kiigiik 6lcekli balikei ile girgir ve trol gibi daha biiyiik 6lgek-
teki balik¢1 grubunu kars1 karsiya getirmistir. Ulkemizde 12
metreden kiiciik balikg1 teknesi sayisi kirlilik, besin azligi, av
sahasinin ortak kullanimi, av baskisi ve diger pek ¢ok etken
sonucunda her gegen giin azalan av giiciliniin bir sonucu ola-
rak, 2018 TUIK verilerine gore bir dnceki yila gore %2.17
oraninda azalmistir.

11350 km?yiizdlgiimiine, 927 km kiy1 uzunluguna sahip Mar-
mara Denizi’nin 264 km’lik sahil seridi Trakya kryilarin
olusturmaktadir (%28.5). Marmara Denizi’nde Istanbul, Te-
kirdag, Canakkale, Bursa, Balikesir, Kocaeli ve Yalova sahil
seridinde yogun olarak balik¢ilik yapilmaktadir (Benli,
2009). Tekirdag ili 6313 km? yiiz dl¢iimii ve 135.5 km kiy1
seridi ile yukarida sayilan iller arasinda 6nemli bir yere sa-
hiptir. Ilin ekonomisi tarim, hayvancilik, sanayi ve balik¢iliga
dayanmaktadir. 2003-2014 yillar1 arasinda ilin tarimsal gayri
safi iiretim miktarn igindeki su driinleri sektoriiniin pay1
%0.14-1.07 arasinda degisirken, 2014 y1l1 itibari ile bu oran
%0.27 olarak gergeklesmistir (Anonymous 2003-2014).

Marmara Denizi’nde 6nemli balik¢ilik merkezleri arasinda
Tekirdag ilinde Marmara Ereglisi, Barbaros, Kumbag, Hos-
koy, Miirefte ve Sarkdy ilgeleri bulunmaktadir. Ilde 2003-
2014 yillar1 arasinda kalan donem zarfinda denizel su tiriinleri
iiretimi 288-1424 ton arasinda degisirken, 6zellikle istavrit
balig1 (kiraca ve karag6z) iiretim iginde 6nemli bir paya sa-
hiptir (%36.4). Sazan tiirleri ve kizilkanat i¢ sularda avlanan
diger ekonomik tiirler arasindadir (Anonymous 2003-2014).
Ayrica, Tekirdag, Hoskdy, Sarkdy ve Miirefte arasinda kalan
sahil seridi ekonomik degeri oldukc¢a yliksek olan Marmara
karidesinin (Parapenaeus longirostris) av sahalari iginde yer
almaktadir (Oztiirk, 2009).

Tekirdag ilinde Sarkdy (Sarkdy, Miirefte ve Hoskoy), Tekir-
dag Merkez (Tekirdag Merkez, Barbaros ve Kumbag) ve
Marmara Ereglisi il¢elerinde toplamda 7 adet balik¢1 bariag:
bulunmaktadir. Sezon iginde en fazla tekneyi Tekirdag Mer-
kez Balik¢1 Barinagi barindirirken (90 tekne), tiglincii siray1
Marmara Ereglisi (60 tekne) ve Sarkdy Balik¢i Barinaklari
(60 tekne) paylagsmaktadir (DHL, 2011).
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Giliniimiize kadar Tekirdag ilinde bu alanda yapilan ¢aligma
sayisi olduk¢a azdir. Bu g¢alismalar; 2003-2014 yillar1 ara-
sinda Tekirdag Valiligi 11 Gida, Tarim ve Hayvancilik Mii-
dirliigii tarafindan yayinlanan Gida Tarim Raporlari, Tekir-
dag ili Deniz Balik¢iliginin Sosyo-Ekonomik Durumu ve Pa-
zarlamasi (Sahin, 2006) adl1 yiiksek lisans tezlerine ek olarak,
Tekirdag ili agiklarinda yakalanan istavrit baliginda agir me-
tal birikimi (Demirkol ve Aktas, 2002), Tekirdag ili kiy1 ba-
likg1l1g1 ve sorunlar1 (Akyol ve Pergin, 2006), Tekirdag ilinin
deniz balik¢ilig1 sosyo-ekonomik yapisi ve deniz iiriinlerinin
pazarlanmasi (Glingor ve dig., 2007), kiy1 seridinin rekreas-
yon potansiyelinin belirlenmesi (Simsek ve Korkut, 2009),
ilin balik tiiketim egilimlerinin belirlenmesi (Abidikoglu ve
dig., 2015), ve Tekirdag Limani’nin cografi ozellikleri ve
Tiirkiye limanlar arasindaki yeri (Eroglu, 2016) konulu ¢a-
lismalar yer almaktadir. Bu arastirmalara ek olarak; Istanbul
ili Marmara Denizi sahil seridi deniz balik¢iliginin sosyo-
ekonomik yapisi ve deniz iiriinlerinin pazarlanmasi adl1 Y{ik-
sek Lisans Tezi (Benli, 2009) ve “Su iiriinleri kooperatifleri-
nin balik¢ilik yonetimi igerisindeki rolii: Marmara Denizi Or-
negi, Tirkiye (Zengin ve Glingodr, 2017) adli makalelerde de
ilin balik¢ilik faaliyetine deginilmistir.

Tekirdag ilinde su iiriinleri sektdriine ait ¢alismalarin sinirh
sayida kalmasinin baslica nedenlerinden biri de bu sektdriin
il ekonomisi i¢indeki paymin énemsenmeyecek derecede az
olmasidir (2014 rakamlarina goére %0.27) (Anonymous,
2014).

Bu ¢aligma ile Marmara Ereglisi (Tekirdag) kiy1 balikeili-
ginda, ilgenin balik¢ilik potansiyeli ve balik¢ilarin sosyo-
ekonomik yapisinin tespiti amaglanmaistir.

Materyal ve Metot

Marmara Ereglisi Tekirdag iline bagli Marmara Denizi’ne ki-
yis1 bulunan balik¢iligin énemli merkezlerinden biridir. Is-
tanbul iline 90 km, Tekirdag iline 38 km uzaklikta olup, yii-
z6lctimii 182 km? dir (Sekil 1).

Ilcede balikcilikla ilgili 14.12.2009 tarihinde kurulmus ve
yore balik¢ilarina hizmet veren 30 adet balik¢inin ortak ol-
dugu “S.S. Marmara Ereglisi Ilce Merkezi Su Uriinleri Koo-
peratifi” faaliyet gostermektedir. Bu ¢aligmada ilgede balik-
cilik faaliyetini siirdiiren “S.S. Marmara Ereglisi Iice Merkezi
Su Uriinleri Kooperatifi” ve kooperatife ortak olan tekne sa-
hibi balik¢ilar ile yiiz yiize goriisiilerek, 2018-2019 av sezo-
nunda elde edilen birincil veriler ile il/ilge Tarim ve Orman
Miidiirliigii’nden elde edilen istatistikler kullanilmistir.
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Caligsmada, ilgedeki balik¢1 tekneleri, donanimlari, kullanilan
av araglar1 ve balik¢ilarin sosyo-ekonomik yapilari hazirla-
nan anketler ve istatistiklerle tespit edilmeye g¢alisilmistir.
Anketlere olumlu yanit veren 24 adet balik¢1 degerlendir-
meye alinip analiz edilerek sonuglar Microsoft Word ve
Excel 2010 programlar1 kullanilarak incelenmis ve sonuglar
sekil ve tablolar olusturulmustur.

Bulgular ve Tartisma

Bulgular, yapilan ¢aligmanin amacina gore balik¢ilik faaliyeti
(balik¢ilik sahasi, hedef tiirler, av araglari, balike1 tekneleri)
ve balik¢ilarin sosyo-ekonomik durumu gibi iki ana baslik al-
tinda degerlendirilmistir.

mage Landsat/ C-}op;nicu-s ’

{62018 Google

© 2018 Basarsoft e J i
Data SI0, NOAA, U.Sifiavy 'NGA, GERCO_

Sekil 1. Marmara Ereglisi

Figure 1. Marmara Ereglisi
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li¢enin Balik¢ilik Sahast

Tekirdag ili 133 km’ lik sahil seridine ve sinirli bir balikeilik
sahasina sahiptir. Bu sahil seridinin 32 km boliimii Marmara
Ereglisi ilgesi sinirlan iginde kalmaktadir (%24). Marmara
Ereglisi Balik¢1 Barinagi (27°57'39" E-40°58'15" N), 191 m
ana mendirek boyuna, 102 m rthtim uzunluguna ve 2 m su
derinligine sahip ilgenin tek balik¢i barinagidir (Sekil 2). Ba-
rinakta alt yapi olarak elektrik, su, fener ve ¢ekek yeri bulun-
maktadir. Balik¢ilik sezonu i¢inde 60, sezon disinda 30 adet
balikg1 teknesini barindirma imkanina sahip olan barinakta,
ag kurutma alani, balikhane/balik satis yeri ve balik¢i depo-
lar1 bulunurken, isletme binasi, akaryakit pompasi, 6n so-
gutma ve buz liretim yerleri, balikgilik lokali ve yangin son-
diirme sistemi bulunmamaktadir (DHL, 2011). Bu sonuglar
151¢1nda Marmara Ereglisi balik¢1 barinagi bolge balik¢isinin
ihtiyaglarini karsilamada yetersiz, riizgarlara karst korunak-
siz ve tali mendireginin bulunmamasi nedeni ile her zaman
kumla dolamasi ihtimali olan bir barnaktir.

o hdapaz:
Alikahya Fatih
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Sekil 2. Marmara Ereglisi Balik¢1 Barmagi (www.google.earth)

Figure 2. Marmara Ereglisi Fishing Shelter (www.google.earth)

Tekirdag ilinin balik¢ilik sahasi Sarkoy-Marmara Ereglisi
arasinda kalan sahil seridinden itibaren 60-70 m derinlige ka-
dar devam eder ki, bu derinlikten sonra denizin ani olarak de-
rinlegsmesi balik¢iligin devamini imkansiz hale getirir (Akyol
ve Per¢in, 2006). Marmara Ereglisi balik¢ilik sahasi, genel-
likle camurlu-taslik zemine sahip olup derinligi 3-75 m ara-
sinda degisen derinlige sahiptir. flgenin kiy1 seridinde Argaz,
Biitangaz, Milangaz, Botas, Marmara Depoculuk, Opet ve
Kaptan Demirgelik A.S’ne ait liman ve tesislerin bulunmasi
av sahasini sinirlandiran énemli faktorlerden biridir.

Hedef Tiirler ve Av Araglar

Akyol ve Per¢in (2006)’e gore Tekirdag ili kiy1 balike¢ili-
ginda, 11’1 balik, biri eklem bacakli (karides) olmak iizere
toplamda 12 ¢esit su iirlinii hedef olarak se¢ilmektedir. Sahin
(2006) kiiciik o6lgekli baliker teknelerinde ilde 1 Eyliil-30 Ni-
san tarihleri arasinda istavrit, hamsi, palamut, levrek, liifer,
cinekop ve karidesin avlandigini bildirmektedir. Tekirdag
Valiligi 11 Gida, Tarim ve Hayvancilik Miidiirliigii Gida Ta-
rim Raporlari’nda 2014 yilinda ilde 17 cesit balik ve bir ek-
lem bacaklinin (karides) avlandigi rapor edilmistir (Anony-
mous 2014). Calismamiz siiresince, ilgede 21 ¢esit balik ve
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100'm

bir eklem bacakls tiirii i¢in degisik 6zelliklere sahip fanyali ve
sade ag takimlar ile algarna ve ¢aparilerin kullanildig tespit
edilmistir (Tablo 1).

Diger
Algarna %

10%

Fanyali1 ag
28%

Capari
11%
El oltas1
(elle kullanilan)
15% Sade ag
28%

Sekil 3. Marmara Ereglisi’nde kiiciik dl¢ekli balikeilikta
kullanilan av aletleri

Figure 3. Fishing gears used in small-scale fishery in Marmara
Ereglisi
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Tablo 1. Hedef tiirler ve av araglari

Table 1. Target species and fishing gears
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Av araci Tool
Hedef Tiir Sade Kullanan F It a5 Kullanan Taki):l :;n st
ag tekne sayisi anyaiag tekne sayisi y

Bakalaryo - 14 14
Cinekop - 5 5
Dil - 17 17
Eskina - 10 10
Fener - 5 5
Iskorpit - 5 5
Ispendek - 1 1
[stavrit 14 8 22
Kalkan 5 - 5
Karagoz - 4 4
Kefal - 21 5 21 5
Kirlangig - 16 16
Kolyoz - 2 2
Levrek - 9 9
Liifer 7 8 15
Mirmir - 2 2
Minekop - 11 11
Palamut 3 4 7
Pisi - 9 9
Tekir 1 5 6
Zargana 3 - 3
Cinekop Capari
Liifer Capari
Istavrit Capari
Algarna Karides

Sekil 3’te de goriilebilecegi gibi ilgedeki balik¢1 teknelerinde
agirhik olarak sade ve fanyali ag takimlari kullanilmaktadir.

173 adet ag takimi bulunan il¢ede, bu takimlarin 140 adedini
fanyal1 ag takimlar1 olusturmaktadir (%81). Fanyali takimlar
icinde en az ispendek en fazla istavrit takimina rastlanmaistir.
Ilgede 6 balik tiirii igin toplamda 33 adet sade balik ag1 kulla-
nilmaktadir (%19). Ag takimlar1 arasinda en az tekir, en fazla
istavrit takiminin oldugu tespit edilmistir. Istavrit, liifer, pa-
lamut ve tekir baliklar1 igin bu takimlarin her ikisi de (fanyali
ve sade ag) kullanilabilmektedir. Marmara Ereglisi’nde ag ta-
kimlarina ek olarak liifer, ¢inekop ve istavrit tiirleri i¢in ¢a-
pari, 6nemli gelir kaynagi durumunda olan Marmara karidesi
icin algarna takimlart da kullanilmaktadir. Yore balikgisinin
tiim bu av aletlerine ilaveten, teknelerde kiy1 siiriitme aglari,
kombine aglar ve tuzak (sepet, pinter vb.) kullanim izinleri de
bulunmaktadir.

Marmara Ereglisi’nde balik¢1r teknelerinin “gok amagl ba-
lik¢1 teknesi” olarak kullanildig tespit edilmistir. Bu tip tek-
neler iki veya daha fazla degisik tipteki av aletini sirali olarak
kullanma 6zelligine sahiptir (MEGEP, 2016). Caligsmada, il-
¢edeki balikei teknelerinde 2-5 adet farkli av aletinin kullani-
labilecegi tespit edilmistir (Sekil 4).

Tekirdag deniz balik¢iliginda, 5-10 m uzunluk grubu i¢inde
yer alan teknelerde 5 ¢esit ag takimi (girgir agi, dip agi, voli
agl, uzatma ag1 ve algarna) kullanilmaktadir (Sahin, 2006).
Caligmamizda ise, gros tonu 0.76-28 t, motor giicii 6.72-20.9
HP ve boyu 5.4-8.53 m arasinda degisen dort baliker tekne-
sinde dort gesit av aletinden (el oltasi (elle kullanilan), fanyali
ag, sade ag, capari) ikisinin bir arada kullanildig: tespit edil-
mistir. En fazla bes ¢esit av aletini (fanyal1 ag, el oltasi (elle
kullanilan), sade ag, el oltas1 ve sabit olta (mekanik), ¢apari)
kullanabilme 6zelligine sahip teknenin uzunlugunun 10.8 m,
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motor giiclinlin 164.2 HP ve tonajinin 8.09 t oldugu saptan-
migtir.

14,3
sy 4 R

21,4

m 2 farkl av aleti
m 3 farkl av aleti
4 fartkli av aleti

5 farkli av aleti

Sekil 4. Balik¢i teknelerinde kullanilan av aletleri
Figure 4. Fishing gears used in fishing boats

Balik¢i Tekneleri

Ulkemizde balik¢1 teknelerinin smiflandirilmasinda kabaca
teknelerin teknik 6zellikleri (uzunluk, motor giicii gibi) ya-
ninda, kullanilan av aleti ¢esitliligi (girgir aglari, trol aglar
vb.) de dikkate alinmaktadir. Ayrica, bu tekneleri av sahalari
sahile yakin olmasi nedeni ile “yakin sahil teknesi”, kullan-
diklar av aleti ¢esitliligi dikkate alindiginda “cok amagli ba-
like1 teknesi” olarak adlandirmamiz da miimkiindiir.

Ulkemizde balik¢ilik faaliyeti, boyu 12 metreye kadar olan
teknelerde uzatma aglari, oltalar ve tuzak aglar kullanilarak
yapilan ve bir seferde nadiren 1 tonun asildigi avin gergekles-
tirildigi “kiiglik 6lgekli” ve 12 m iizerinde boya sahip tekne-
lerle girgir, trol, algarna ve dire¢ gibi av araglarinin kullanil-
dig1 “orta 6lgekli” olmak iizere iki gruba ayrilabilir (Bayrak,
2017).

Ulkemizde, kiigiik 6lgekli ya da kiy1 balikgilig1 olarak adlan-
dirdigimiz balik¢ilik tiirii iginde yer alan teknelerinin uzun-
luk, motor giicii ve yapim malzemelerine yonelik yerel ve
bolgesel caligmalar mevcuttur. Bu ¢aligmalarda, Karasu (Sa-
karya) ilgesinde 28 adet balik¢1 teknesi iizerinde yapilan ¢a-
lismada tekne uzunluklarimin agirlikli olarak 6.5-9.5 m ara-
sinda degisirken (%75), 50 HP den diisiik giice sahip olan tek-
nelerin yaridan fazla oldugu (%57.14) (Uzmanoglu ve Soylu,
2006); Istanbul ilinde kiigiik dl¢ekli balik¢ilik yapan tekneler
iizerinde yapilan aragtirmada teknelerin hemen hemen tama-
minin (%93.4) 12 m’den kii¢iik oldugu (Dogan, 2009); Ayni
ildeki su iirlinleri kooperatifi ortagi balikgilarla yapilan diger
bir ¢aligsmada; balik¢1 teknelerin biiyiik boliimiiniin 6-7.9 m
(%68.9) arasinda boya sahip oldugu, 12 metreden uzun sa-
dece 11 teknenin bulundugu ve 0-12 m arasinda degisen
uzunluktaki teknelerde agirlikli olarak 6-10 HP giiciindeki
motorlarin kullanildig: (Dogan, 2010); Akdeniz Boélgesi’nde
yapilan ¢aligmada, balik¢1 teknelerinin ortalama uzunlugu-
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nun 7.8 m, motor giiciiniin 36,6 HP ve biiyiik boliimiiniin ah-
sap (%99.2) ve fiberglas malzemede iiretilmis oldugu (Tas-
dan ve dig., 2010); Gokgeada (Canakkale) ¢cevresinde 24 adet
balik¢1 teknesi iizerinde yapilan diger bir arastirmada tekne
uzunluklarinin 5-12 m arasinda degistigi ve teknelerin yarisi-
nin 6-7.9 metre arasinda degisen uzunlukta oldugu (Dogan ve
Goniilal, 2011); Zonguldak merkez ilgede 10 metre den kii-
ciik 25 adet kiigiik 6lgekli balik¢ teknesi iizerinde yapilan ¢a-
lismada, teknelerin ortalama motor giiciiniin 22,7 HP, orta-
lama uzunlugunun 6 m ve tamaminda ahsap malzemeden kul-
lamldig1 (Aksoy ve Kog, 2012); iskenderun Kérfezi’ndeki
balik¢1 teknelerinin uzunluklarinin 6-9 m, motor giiclerinin
6.5-32 HP arasinda degistigi (Can ve dig., 2012); Istanbul ili
Bostanci balik¢1 barinagi, Cubuklu, Kire¢burnu, Sariyer Tas
Iskelesi barmma yerlerinde 5.5-12 m arasinda degisen 145
adet tekne iizerinde yapilan ¢alismada motor giiclerinin 6-201
HP arasinda degistigi tamaminin {iretiminde ahgap malzeme
kullanildig1 (Y1ldiz ve Karakulak, 2013); Istanbul Prens Ada-
larinda (Marmara Denizi) kiiciik 6lgekli balik¢i teknelerinin
7-7.9 m arasinda degisen uzunluga (%62.1) ve 6-140 HP ara-
sinda degisen giice sahip oldugu (Goktiirk ve Deniz, 2016);
Giresun ilinde 0-12 m arasindan 96 adet balik¢1 teknesi iize-
rinde yapilan arastirmada teknelerinin motor giiglerinin 15-
550 HP arasinda degistigi (Saglam ve Calik, 2016), Sile (is-
tanbul) su {triinleri kooperatifine kayitli balikgilar {izerinde
yapilan aragtirmada 12 m den kiigiik teknelerin tiim tekneler
icinde %88.6 lik paya sahip oldugu ve yorede agirlikli olarak
ahsap malzemeden yapilmis teknelerin kullanildig (%79,5)
bildirilmistir (Dogan ve Aligli, 2018). Bir bagka arastirmada
ise Giresun ilinde kiy1 balik¢ilig1 yapan teknelerin % 98' inin
ahsap malzemeden yapildig1 bilirlenmistir (Mutlu ve dig.,
2018).

Tekirdag ilinde yapilan c¢aligmalarda ise; Akyol ve Per¢in
(2006) kiigiik olgekli balikgilikta agirlikli olarak 7-10 m boy
ve 28-130 HP giiciindeki ahsap teknelerin kullanildigini, Sa-
hin (2006) 6rnekleme yapilan 54 adet teknenin %57.4” {iniin
10 m kiigiik, ortalama uzunlugunun 8,32 m, ortalama motor
giiciiniin 60,9 HP oldugu ve teknelerin tamaminda ahsap mal-
zeme kullanildig: ifade etmektedir. Tekirdag ilinde 2006 y1-
linda 243 adet olan balikg1 teknesi sayisi, 2019 yili itibari boy
uzunlugu 4-38.5 m (ort. 9,64 m), motor giicii 2.99-1128.36
HP (ort. 111.52 HP) ve tonaj1 (Grt) 0.37-293 t (ort. 13.33 t)
arasinda degisen 189 adet balik¢1 teknesine gerilemistir (Ci-
MER, 2019).

Marmara Ereglisi ilgesinde motor giicleri 4.48-175.13 HP
(ort. 40.7 £50.4 HP), tonajlar1 0.37-28 t (ort. 4.12 £ 5.98 1),
derinlikleri 0.42-1.65 m (ort. 0.77 + 3.32 m), enleri 1.27-4.25
m (ort. 2.4 +£0.85 m), tam boylar1 (Loa) 5.28-10.8 m (ort. 7.61
+1.71 m) arasinda degisen 24 adet tamami ahsap malzemeden
yapilmis balike1 teknesi tespit edilmistir (Tablo 2, Sekil 5).
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Tablo 2 Balik¢1 teknelerin boy ve motor giicii
Table 2. Length and motor power of fishing boats.
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Tekne boyu Tekne sayisi %

5-6.9m 11 45.8
7-9.9 m 37.5
10-10.9 m 4 16.2

Motor giicii Tekne sayis1 %

<9 HP 11 45.8
20-49.9 HP 6 25
50-99.9 HP 3 12.5
100-199.9 HP 4 16.7

Sekil 5. Balik¢i1 teknesi (Marmara Ereglisi Balik¢1 Barinagi)

Figure 5. A fishing boat (Marmara Ereglisi Shelter)

Ekonomik ve etkili bir balik¢ilik i¢in balik¢r teknesinin olta
makineleri, parakete makaralari, lif ve ¢elik tel halatlari geken
vingler ve makaralar, ag ¢gekme makaralari, 6zel vingler, gir-
gir ag1 toplama makarasi gibi yeterli av donanimi ile balik
bulucular, haberlesme cihazlar1 ve seyir arag¢ ve gereglerine
sahip olmasi gerekmektedir (MEGEP, 2016).

Tekirdag ili deniz balik¢iliginda 5-10 metre uzunluk araligin-
daki balike1 teknelerinde pusula, radar, sonar, echo-sounder,
telsiz, ving ve GPS satalayt cihazlar1 bulunmaktadir (Sahin,
2006). Calismada, Marmara Ereglisi’'nde 10 metreye kadar
olan balike1 teknelerinde radar, balik bulucu, ag ve irgat ma-
karasina ek olarak GPS satalayt, pusula ve 1s1ldagin kullanil-
dig tespit edilmistir (Tablo 3).

Caligmada, 5-10 m arasinda sadece 4 teknede irgatin bulun-
mas1 (%16.7) sadece bu teknelerle algarna g¢ekilebilecegini
ifade ederken, ayni1 uzunluk sinifindaki teknelerin biiyiik ¢o-
gunlugunda (%79) ag makarasinin bulunmasi bu teknelerde
sade ya da fanyali aglarin kullanilabilecegi anlamina gelmek-
tedir.

Balik¢ilarin Sosyo-Ekonomik Yapilar:

Marmara Ereglisi il¢esinde balikeilik faaliyetinde bulunan 30
balik¢inin ortagi oldugu “S.S. Marmara Ereglisi lice Merkezi

Su Uriinleri Kooperatifi” faaliyet gdstermektedir. Kooperatif
ortag1 olan kiiciik 6lgekli balik¢ilarin yapilan anket sonrasi
sosyo-ekonomik yapilar1 degerlendirilmis ve elde edilen bul-
gular Tablo 4’de verilmistir.

Tablo 4 incelendiginde ankete katilip su iiriinleri kooperati-
fine tiye olan balik¢ilarin egitim diizeyleri okur-yazar ile {ini-
versite mezunu arasinda dagilim gosterse de balik¢ilarin bii-
yiik boliimiiniin ilkokul mezunu olduklar1 goriilmektedir
(%52.3).

Bu konu ile ilgili farkli il ve bolgelerde yapilan benzer calis-
malarda, ilkokul mezun oranin yiiksek oldugu yerler; Karasu
(%78.57) (Uzmanoglu ve Soylu, 2006); Tekirdag ili (%70.0)
(Giingor ve dig., 2007); Gokgeada (%54) (Dogan ve Goniilal,
2011); Akgakoca %67 (Yaglioglu, 2013); iskenderun ili ba-
likgilar1 %44.00 (Demirci ve dig., 2015) olarak rapor edilmis-
tir.

Balik¢ilarin yas dagilimlart incelendiginde yaslarinin 20-75
arasinda degistigi ve en yiiksek yas oraninin %39.3’lik dagi-
limla 50-59 yas arasindaki balik¢ilardan olustugu saptanmis-
tir (Tablo 4). Bu konuda farkl iller ve bolgelerde yapilan ¢a-
ligmalarla bu ¢aligma arasinda uygunluk gosteren veriler elde
edilmistir. Sakarya’da yapilan ¢alismada balik¢i yaglarinin
%35.71’le 40-49 (Uzmanoglu ve Soylu, 2006), Orta Karade-
niz balik¢1 yaslarmin %51°le 30-50 (Yiicel, 2006), Istanbul ili
balik¢1 yaslariin %34.1°1e 50-59 (Dogan, 2010), Gokgeada
balik¢1 yaslarinin %45.8’lik oranla 40-49 (Dogan ve Goniilal,
2011), Akgakoca balik¢t yaslarinin %36’lik oranla 40-49
(Yagloglu, 2013), iskenderun balikg1 yaslarmin %30 55-65
(Demirci ve dig., 2015), Giresun ili balik¢1 yaslarmin %50
40-50 (Saglam ve Calik, 2016) arasinda olduklar1 rapor edil-
mistir.

Caligmamizda balik¢ilarin asil meslegi boliimiinde degerlen-
dirilen dikkat ¢ekici bulgu olarak %26.1° lik oranla balik¢1 ve
%39.2" lik en yiiksek oranda emeklilerin balik¢ilik yaptiklar:
tespit edilmistir (Tablo 4). Yapilan farkli ¢aligmalarda ise
esas meslegi balik¢ilik olan ve gelirinin tamamini sadece ba-
lik¢iliktan saglayan balik¢ilarin oranlari Gokgeada’da %54.2


https://doi.org/10.3153/AR19019

Aquatic Research 2(4), 200-210 (2019) e https://doi.org/10.3153/AR19019 Research Article

(Dogan ve Goniilal, 2011), Bursa ili balik¢ilarinin %71.42 ve %69.6 (Glingdr ve dig., 2014), Marmara Bolgesi balikgilari-
Kocaeli balik¢ilarmin %83.33 (Diiz, 2011), Bati Karade- nin %72.2 (Zengin ve Giingor, 2017) oraninda oldugu rapor
niz’de %56.0 (Yagloglu, 2013), Istanbul ili balik¢ilarinmn edilmistir.

Tablo 3. Balik¢1 teknelerinde kullanilan elektronik cihazlarin tekne uzunluklarina gére dagilimi

Table 3. Distribution of electronic devices used in fishing boats according to boat lengths

. - Tekne uzunlugu

Cihaz tiirii >5m 579m g 8:9.9 m Toplam

Radar - 1 - 1

Balik bulucu 1 3 15 19

GPS satalayt - 13 6 19

Pusula 1 17 6 24

Ag makarasi - 13 6 19

Irgat - 1 3 4

Isildak 1 17 6 24

Tablo 4. Marmara Ereglisi Balik¢ilarinin Sosyal ve Ekonomik Ozellikleri
Table 4. Social and Economic Characteristics of Fishermen in Marmara Ereglisi
Balikeilarin Cinsiyeti Say1 %o Balik¢ilarin Medeni Durumu  Sayi %
Erkek 20 87 Evli 20 87
Kadin 3 13 Bekar 3 13
Balikcilarin Egitim Durumu Balikcilik Tecriibeleri
Okur-Yazar 1 43 1-10 Y1l 2 9
Ilkokul 12 523 11-20 Y1l 3 13
Ortaokul 4 17.4 21-30 Y1l 7 30
Lise ve dengi 5 21.7 31-40 Y1l 1 4
Universite 1 4.3 41 ve Uzeri 10 44
Balik¢inin Asil Meslegi Gelecekte balikeihig siirdiirmek istegi?

Balikg1 6 26.1 Cok istiyorum 3 13
Memur 2 8.7 Istiyorum 6 26.1
Isci 5 21.7 Orta 6 26.1
Emekli 9 39.2 Istemiyorum 4 17.4
Diger 1 4.3 Hig istemiyorum 4 17.4

Bahik¢giliktan elde edilen gelirden memnuniyet durumu Ev Miilkiyeti
Orta 12 52.2 Kendi evi 17 73.9
Memnun degilim 5 21.7 Kiraci 5 21.8
Hi¢ memnun degilim 6 26.1 Diger 1 4.3

Sosyal Giivenlik Durumu Balikc¢ilarin Yas Gruplar:
SSK 10 43.5 20-29 Yas 2 8.7
Bag-Kur 8 34.8 30-39 Yag 1 4.3
Emekli Sandig1 1 43 40-49 Yas 1 4.3
Yok 4 17.4 50-59 yas 9 393
Balikciligi Secme Nedenleri 60-69 Yas 7 30.4

Sevmek 8 34.8 70 yas ve iizeri 3 13
Baba meslegi 13 56.6
Zorunluluk 1 43
Diger 1 4.3
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Bu calismada balik¢ilarin ¢alismanin yapildigi donemdeki
avcilik gelirinden memnuniyetleri sorgulandiginda %65.2’si-
nin gelirden farkli derecelerde memnun oldugu tespit edil-
mistir. Farkli bolge ve illerde yapilan ¢alismalarda balik¢ilik
memnuniyeti degerlendirildiginde Tekirdag ili balik¢ilarinin
%53.7 (Giingdr ve dig., 2007), Istanbul ili balik¢ilarinin
%60.86 (Giingdr ve dig., 2014), iskenderun balik¢ilarinin
%71.0 (Demirci ve dig., 2015) oraninda oldugu rapor edil-
mistir. Diger il ve bolgelerdeki memnuniyetle Marmara Ereg-
lisi balik¢ilarindaki memnuniyet arasinda benzerlik bulun-
dugu goriilmektedir.

Sonuc¢

Sonug olarak, TUIK 2018 su iiriinleri istatistiklerine gore iil-
kemizde cesitli uzunluklarda 14168 adet balik¢i teknesi bu-
lunmaktadir. Bu teknelerin 12701 adedinin boy uzunlugu 5-
12 m arasinda degismektedir (%89.6). Tekneler agirlikli ola-
rak ahsap malzemeden iiretilmistir (%90.6). Teknelerde agir-
likl1 olarak uzatma aglar1 (%53,3), paraketa ve olta (%26.2)
kullanilmaktadir (TUIK, 2018).

Say1, uzunluk, yapim malzemesi ve kullanilan av araglar dik-
kate alindiginda balik¢1 filomuzun agirlikli olarak kiigiik 6l-
cekli balikgiliga yonelik olarak sekillendigini sdylemek
miimkiindiir. Bu balik¢ilik tiiriiniin en biiyiik avantaji ise, ka-
raya ¢ikarilan balik ve diger su {iriinlerinin ¢ikis noktas1 ve
cevresinde tliketildigi i¢in yoredeki her yas ve meslek gru-
bundan insana is olanag1 saglamasidir.

Marmara Ereglisi’nin (Tekirdag) kiiciik 6l¢ekli deniz balikgi-
l1g1 ve balik¢inin sosyo-ekonomik yapisinin ortaya koyul-
mas1 amactyla gerceklestirilen bu ¢alismada, 6zellikle sinirl
olan balik¢ilik sahas1 diistiniildtigiinde, Marmara Ereglisi’nde
su Uriinleri potansiyelinin 6zellikle tiir ¢esitliligi dikkate alin-
diginda oldukea yiiksek oldugu sonucuna varilmaktadir.

Ancak, karaya cikarilan su iiriinlerinin bir boliimiiniin ilge-
deki restoranlar tarafindan alinmasi kalaninin ise kabzimallar
vasitasiyla Tekirdag ve gevresine satilmasi bu lriiniin gerek
tiir ve gerekse miktar bakimindan ne avlandigini ve ne kada-
riin pazarlandigimin tespitini gliglestirmektedir. Yapilan ¢a-
lismada, bolge balik¢isinin karsilastigi baglica problemin
1983 yilindan itibaren baslayan ve yunus popiilasyonunun
korunmasina yonelik diizenlemelerin bir sonucu olan "balik
aglarindaki kayiplar” dir. Kontrolsiiz ve yasadis1 avlanma so-
nucunda diisen birim av giicli ise bolgede yasanan bir diger
problemdir. Bolge balik¢ilarinin zararlarinin karsilanmasinda
kendilerine verilecek her tiirlii destek ve alinacak tedbirler ile
diizenlemelerin tekrar gozden gegirilmesi bolge balik¢iligina
onemli katki saglayacaktir. Ozellikle asir1 ve kontrolsiiz av-
lanmanin sonucunda gozlenen birim av giiciindeki diisiis ise,
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tiim Marmara Denizi’nde yasanan bir sorun olup ancak kont-
rollerin daha siki ve yaygin yapilmasi ile bertaraf edilebilir.
Bolge balik¢ilarinin sosyo-ekonomik yapilart diger bolgeler-
deki balikgilar ile benzerlik gdstermektedir. Ulke diizeyinde
balik¢ilik ve kooperatif¢ilik anlaminda yapilacak diizenleme-
ler tiim sektore katki saglayacaktir. Su iirlinleri avciliginda
organizasyon ve Orgiitlenme agisindan ¢ok 6nemli olan koo-
peratif¢iligin ticari ve ekonomik verimliligini artirabilmek
icin kisa, orta ve uzun vadeli stratejilerin gelistirilmesi ve so-
runlarin ¢dzlimii konusunda yasal diizenlemelerin yapilmasi
gerekmektedir. Bu diizenlemelerle bolgedeki balikgilarin ko-
operatif organizasyonu ile avciliktan elde edilen su iiriinleri-
nin pazarlanmasi sonucu balik¢1 agisindan elde edilen ekono-
mik kaynak ticari olarak degerlendirilecek ve sosyo-ekono-
mik gelismisligine katki saglayacaktir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar herhangi bir ¢ikar ¢atigsmasinin olmadi-
gin1 beyan eder.

Etik kurul izni: Bu ¢alisma i¢in etik kurul iznine gerek yoktur.
Finansal destek: Calisma yazarlarin kendi imkanlari ile gergekles-
tirilmistir.

Tesekkiir: Bu ¢aligma sirasinda gerek anketlerin doldurulmasinda,
gerekse ilge balik¢iligi hakkindaki bilgilerin toplamasinda katki
saglayan Numan BAYDAR, Marmara Ereglisi Su Uriinleri Koo-
peratif Bagkan1 Hakan ESMER ve balik¢ilarina, Tarim ve Orman

Bakanligi Tekirdag Il Tarim ve Orman Miidiirliigii galisanlarima te-
sekkiir ederiz.
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operating commercial gill net. This historic occurrence represents the first record of blue mackerel
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Introduction

The blue mackerel (S. australasicus, Cuvier, 1832), also
known as Pacific mackerel or spotted chub mackerel is a pe-
lagic fish species of the family scombridae. It’s an oceanic
species but also found in coastal water (Collette, 1995) and
commonly occur within the depth of 87-200 m (May and
Maxwell, 1986). This species is widely distributed in tropical
and subtropical water (Tzeng et al. 2009) of Western pacific
from China, Japan to Australia and New Zealand, extending
east to the Hawaii and Socorro Island and Indo-West Pacific
region covering Red sea, Gulf of Aden, Gulf of Oman and
Persian gulf. In feeding habit, blue mackerel is carnivorous
and juvenile feed on plankton while adult prefer smaller pe-
lagic fish, krill, anchovies, squids. Blue mackerel can survive
up to 7 years but mostly found within 1-3 age group (Stewart
et al. 2001). Blue mackerel are consumed by humans in the
form of smoke (Frimodt, 1995), grill or broil as well as used
as bait for tuna and other fish.

The Bay of Bengal and its adjacent is often considered as fish
biodiversity hotspot (Quader, 2010, Hanif et al. 2015, Siddik
et al. 2017, Hanif et al. 2018, Hanif et al 2019). This iconic
and productive ecosystem is acting as a perfect ecological
niche for diversified fish species that influence non-indige-
nous species occurrence and establishment in this region.
However, ichthyofaunal diversity of Bay of Bengal is largely
unexplored till now (Hanif et al. 2019). Within the described
20 mackerel species, only one species in the genus Rastrel-
liger and three species in the genus Scomberomorus is re-
ported from the territorial waters of Bangladesh. However, no
species of the genus Scomber had yet been reported till now
from the Bay of Bengal. Thus, the goal of this study is to re-
port the first occurrence of S. australasicus in the Bay of Ben-
gal, Bangladesh.

Material and Methods

On 17 June 2018, a single specimen of blue mackerel was
collected from a fisherman after fishing by operating gill net
(bar length of mesh 65 mm) in the Bay of Bengal (Latitude,
21°40'53.9"N; Longitude, 89°38'09.9"E) near Dublar Char
during day time at a depth approximately 38 m (Figure 1).
Collected specimen were preserved in ice box and taken to
the laboratory for identification. The specimen was identified
as S. australasicus (Figure 2) based on morphometric and me-
ristic characters. A digital vernier caliper was used for mor-
phometric measurement with an accuracy of 0.01 mm. All
morphometric measurements and meristic counts are pre-
sented in Table 1. The specimen was deposited in the fisher-
ies laboratory, Patuakhali Science and Technology Univer-
sity with the accession number FBG-PSTU-08.
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Table 1. Biometric and meristic measurements of the speci-
men of S. australasicus collected from the Bay of
Bengal, Bangladesh, 17 June 2018.

Morphometric measurements Length (cm)
Total length 31.2
Fork length 294
Standard length 26.9
Body depth 6.3
Depth of caudal peduncle 1.6
Pre-dorsal length (1st) 10.3
Pre-dorsal length (2nd) 19.8
Pre-ventral length 9.9
Pre-anal length 19.7
Dorsal fin base length (1st) 3.9
Dorsal fin base length (2nd) 2.6
Anal fin base length 2.9
Head length 8.6
Eye diameter 1.9
Pre-orbital length 2.7
Post-orbital length 4.0
Meristic counts

Dorsal spines 12
Dorsal fin soft ray 12
Pectoral fin soft ray 20
Ventral fin soft ray 8
Anal fin soft ray 12
Branchiostegal ray 7

BANGLADES

o

Figure 1.Sampling location of Scomber australasicus in the
Bay of Bengal coast, Bangladesh on June 17, 2018.


https://doi.org/10.3153/AR19020

Aquatic Research 2(4), 211-215 (2019) e

https://doi.org/10.3153/AR19020

Short Communication

Figure 2. S. australasicus (total length 31.2 cm) caught from the Bay of Bengal coast, Bangladesh.

Results and Discussion

The S. australasicus captured near Char Kukrimukri had a
total length of 312 mm and a total weight of 292.28 g. Meris-
tic and morphometric measurements are reported in Table 1.
Morphological feature, colour and both morphometric and
meristic traits in accordance with previous descriptions of S.
australasicus (Collette & Nauen, 1983). Body elongate and
rounded, snout pointed, first and second dorsal fin separated
with a gap 4.2 cm. The space between the first and second
dorsal fin is less than the first dorsal fin base for S. japonicus,
as long as first dorsal fin base for S. colias and greater (ap-
proximately 1.5 times) than first dorsal fin base for S.
scombrus (Gopakumar et al. 1993). Behind the second dorsal
and anal fin 5 finlets lies up to caudal peduncle region each.
Body is covered with ctenoid scale which is more conspicu-
ous and large aback head and around pectoral fin than odd-
ment of the body. Dorsal part of the body dark blue to bluish
in fresh condition with oblique wavy lines. Ventral side white
or yellowish and marked with numerous greyish rounded
blotch. Pectoral fin, second dorsal fin, caudal fin and around
eyes were yellowish to grey-yellowish. Origin of anal fin is
just opposite to second dorsal fin for S. japonicas, S.
scombrus and S. colias but in case of S. australasicus, anal
fin origin below the 4™ ray of second dorsal fin. The species
has close resemblance with its congener S. japonicas, S.
scombrus and S. colias.

In the Bay of Bengal, the presence of S. australasicus is not
surprising as this species widely distributed in both tropical

and subtropical region. This tropical marine ecosystem has
copious river drainage into the northern part of the bay and
profusion of wetlands, marshes and mangroves that support
diversified fish species as well as increase the productivity.
Since the present report on maiden occurrence of S. austral-
asicus in the Bay of Bengal is based on a single specimen and
no other individuals of this species have been recorded from
the Bay of Bengal, it can be considered as a “casual” record.
The highly discrete geographical distribution of species
points towards a strong preference for particular type of hab-
itat (Riipinen et al. 2017). As a non-indigenous fish species,
S. australasicus could be problematic for the native fish fauna
by competing for food, acting as a predator on native fish lar-
vae and eggs, and occupying the native fish habitat.

In marine environments, marine traffic is globally the most
significant vector in spreading non-indigenous species (Ruiz
et al. 1997; Leppiakoski et al. 2002; Bax et al. 2003; Molnar
et al. 2008). The Bay of Bengal is one of the busiest shipping
routes and trade lines in the world. The dispersal and distri-
bution patterns of many marine organisms are also driven
by oceanographic conditions, which are influenced by
global climate (Wilson et al. 2016). It is not possible to iden-
tify the actual native area from where S. australasicus intro-
duced but it can be predicted that Southern coastal water of
India might be the probable place. Because, in the Bay of
Bengal, South-west coastal current flows northward in the
south and southward in the north, forced by the equatorial
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winds during monsoon (Shetye et al. 1996) and Ocean current
systems have been shown to play an important role in driving
dispersal and population connectivity in many marine taxa.

Conclusion

This observation is the first documentation of S. australasicus
in the coast of the Bay of Bengal, Bangladesh. A through
study of the accessory catch of the coastal and marine water
fisheries is emergent as it presents, nowadays, the only op-
portunity to access such sparse species.
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