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Pestisitlerin Taze ve Islenmis Su Uriinlerinin Kalitesine ve Insan Saghgna Etkileri

Tiirk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 7 Say1: 2 (2021) 84-94

Berna KILINC''"/, Fevziye Nihan BULAT""
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ABSTRACT

Pesticides are known to be chemical drugs that they have been developed against pests in agriculture
and the human health have been negatively affected by their over use in agricultural products. For
this reason, it is very important to pay attention to the use of pesticides especially in agricultural
products, in terms of preventing the harm they will cause to the environment and human health. In
recent years, the findings revealed in the studies on the detection of pesticides in foods as well as the
contamination of various water sources, aquatic products and the environment clearly have been
revealed the importance of the subject. Pesticides used in the cultivation of agricultural products are
transmitted to the various water sources by the irrigation and rainwater as well as to the the types of
aquaculture species that have been caught and cultivated. Therefore, it is also known that the
consumption of fish products containing pesticides by humans can be caused various diseases. As a
result, it is thought to be necessary that the limiting the use of pesticides in agricultural products, the
required checks regarding the use of pesticides, the use of natural products instead of using chemical
pesticides, which have harm effects on human health as well as it is necessary to be taken precautions
in order to prevent the contamination of pesticides to the waters and aquatic organisms. Additionally,
the development of new methods to prevent the contamination of pesticides to the aquatic organisms
and continuity of inquiry to determine the presence of pesticide pollution in the waters and products
should be ensured for human health as well. For this reason, this compilation study aims to raise
awareness about the effects of pesticides on the quality of fresh and processed products and also on
the human health.

Keywords: Pesticide, aquatic organisms, seafoods, human health
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OZET

Pestisitlerin tarimda zararlilara kars1 gelistirilen kimyasal ilaglar oldugu ve tarimsal {irlinlerde asir
kullaniminin insan saghigini olumsuz etkiledigi bilinmektedir. Bu nedenle pestisit konusu 6zellikle
tarimsal {rlinlerde kullanimina dikkat edilmesi, ¢evreye ve insan sagligina verecegi zararlarin
onlenmesi agisindan son derece onemlidir. Son yillarda pestisitlerin gidalarda saptanmasi yanisira
cesitli su kaynaklarina, sucul organizmalara ve ¢evresel ekosisteme bulastifina yonelik yapilan
caligmalarda ortaya konulan bulgular konunun Onemini agik¢a ortaya koymaktadir. Tarimsal
iriinlerin yetistirirciliginde kullanilan pestisitlerin sulama ve yagmur sular aracilif1 ile cesitli su
kaynaklarinin yanisira avlanan ve yetistiriciligi yapilan sucul organizmalara da bulastig
goriilmektedir. Bu durum su iiriinlerinin kalitesini olumsuz etkilemekte dolayisiyla da pestisit iceren
su triinlerinin insanlar tarafindan tiiketimi sonucunda insan saglifi agisindan da biiyiik risk
olusturmaktadir. Sonug olarak; tarimsal iiriinlerde pestisit kullaniminin sinirlandirilmasinin, pestisit
kullanim1 1ile ilgili gereken kontrollerin yapilmasinin, kimyasal pestisit kullanimi yerine insan
sagligina zarar vermeyen dogal iiriinlerin kullanilmasinin saglanmasinin, su ve su canlilarina pestisit
kontaminasyonunun Onlenmesi amaciyla gereken tedbirlerin alinmasinin gerekli oldugu
diistiniilmektedir. Ayrica sucul organizmalara pestisit kontaminasyonunu engelleyici yeni metotlar
gelistirilmesinin yani sira pestisit kirliligine kars1 sularda ve su iiriinlerinin kalitesi agisindan etlerinde
varliginin saptanmasina yonelik incelemelerde siirekliligin saglanmasinin da insan saglig1 agisindan
elzem oldugu diistiniilmektedir. Bu nedenle bu derleme ¢aligmasinda pestisitlerin taze ve islenmis su
irlinleri kalitesine ve insan sagligina etkileri konularina deginilerek, bu konuda farkindalik
yaratilmas1 hedeflenmistir.

Anahtar Kelimeler: Pestisit, sucul organizmalar, su iirlinleri, insan sagligi

1. GIRIS ilaglarm su dahil olmak iizere toprak ve bitkilerde
kaldigr (Giliney, 1992) c¢esitli c¢alismalarda
Pestisitlerin pest adi verilen zararlilara karsi  bildirilmistir. Bu ¢lagimalara 6rnek olarak, bocek
kullanilan maddeler oldugu ve biyosidlerin bir ilaglarinda bulunan piretroidlerin dogal ortamda
sinift  olarak kabul edilen ve zararli bulundugunu ve besin zincirine eklenerek insan
organizmalara kars1 bitkilerde kontrol amaciyla saglhigi agisindan ciddi riskler olusturdugu
kullanildig1 bilinmektedir (Yarsan, 2016). Ayrica  verilebilir (Tang vd., 2018). Bu risklerin
pestisitlerin  tarimda, evde ve bahgelik azaltilmasi amaciyla tirtinlerde kullanilan pestisit
alanlardaki zararlilarin onlenmesinde  miktarinin maksimum kalint1 limitlerinin (MRL-
kullanildig1 bildirilmektedir (Van de Merwe vd., Maximum Residue Level) bulunmaktadir. Insan
2018).  Giliniimiizde  sanayilesmenin  ve saglinin ve g¢evresel bulagin en aza indirilmesi
teknolojinin en 6nemli ¢evre kirleticilerden biri  i¢in  belirlenen limitlere uyulmasinin  ve
olarak tarimsal amacgli kullanilan pestisitlerin  uygulanmasinin cok onemli oldugu
endiistriyel, evsel vb. olmak tizere bircok alanda  belirtilmektedir (Petersen, 2000). Pestisitlerin
kullanilmaktadir (Kogyigit ve Sinanoglu, 2019). bitki ve sebzelerdeki hasere ve mantar
Asil  kullaniom amact yetistiriciligi yapilan  hastaliklarinin 6nlenmesi amaciyla tiim diinyada
iirtinlerdeki hastaliklari, zararh olan yaklasik olarak 1-2,5 milyon ton kullanildig:
organizmalar1 kontrol ederek verimi ve lriin farkli ¢calismalarda (Rippy vd., 2017; Wee ve
kalitesini arttirmak (Parte vd., 2017) olan Aris, 2017; Matsushita vd., 2018; Braun vd.,
pestisitlerin, kullanim sekli olarak kentsel 2019) bildirilmistir.
kesiminde, tarimda kullanilanlara gére daha fazla  Pestisitlerin dogada birikimi sonunda c¢esitli
oldugu bildirilmektedir (US EPA, 2000). yollarla su iirlinlerine bulastig1 bilinmektedir
Pestisitlerin insan sagligina ve ¢evreye olumsuz  (Uluocak ve Egemen, 2005; Agca, 2006; Toni
etkileri oldugu (Tiryaki vd., 2010a) ve kullanilan  vd., 2011; Teng vd.,, 2013; Zhang vd., 2016;
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Perez-Parada vd., 2018; Al-Ghaim vd., 2019).

Konunun Oonemi iizerine insanlar1
bilinglendirmek  ve  gereken  Onlemlerin
almmasmin saglanmasi1 amaciyla yapilan bu
derleme calismasinda pestisitlerin

siniflandirilmasi, bulagsma yollari, insan sagligina
etkileri, taze ve islenmis su {riinlerinde pestisit

1.1. Pestisitlerin siniflandirilmasi ve bulasma
yollari

Pestisitlerin bir¢cok kaynaga gore farkl sekillerde
siiflandirmasi yapilmaktadir. Pestisitlerin farkli
kaynaklara gore siniflandirilmast Tablo 1°de
verilmistir.

kirliligi,

etkileri

Ve

yapilmig ¢alismalar 6zetlenmistir.

eliminasyonu iizerine

Tablo 1. Pestisitlerin siiflandirilmasi

gﬁ?;zlm dslil::ll;ie CSA, (1997) Biyolojik (biyopestisitler), sentetik ve inorganik
Kurutas ve Herbisitler (yabanci otlar1 6ldiiren), fungusitler (bitki izerindeki
Kiling, (2003) mantarlar1 6ldiiren), akarisitler (akarlar1 6ldiiren), insektisitler
Matthews (bocekleri  oldiiren), nematisitler (nematotlar1  6ldiiren),
Hedef alinan (2006) rqd ?nj[isitl.er"(fa.r.e g1b1 liemirgepleri t')ldiiren)" P —
. Virisit (viriis o6ldiiriicli), ovisit (yumurta oldiiriicii), adultisit
organizmaya EPA (2009) e et e L o e e
gore; (er1$k1.n oldiiriicii), la.I'V.ISI‘[ (larva olduruf:g) . .
’ Algasit (alg), avenisit (kus), bakterisit (bakteri), fungusit
Ozlii (2016) (mantar), insektisit (bocek), akarisitler (akar), mollusit
(salyangoz), nemasitler (nematotlar), rodentisit (kemirgenler)
ve herbisit (istenmeyen bitki)
Kimyasal Klorlanmig hidrokarbonlar; DDT (Diklorodifeniltrikloroetan)
formiillerine  URL-1 (2019) ve tiirevleri, BHC (benzenhegzakloriir), siklodien, klorlanmig
gore; fenoksi asitler, organofosfatlar, karbamatlar, pretroitler
}();l%:l(lilaglna FOOTPRINT  Devamli kalict (dogada bozunmadan kalan), kalict (2-5 yil),
obre; (2020) orta diizeyde kalic1 (1-18 ay) ve kalic1 olmayan (1-2 hafta)

Bocek ve bitki ilaglamalarinin ardindan ¢evrede
ve hedef olmayan ortamlara pestisit dagiliminin
%95’1n lizerinde oldugu bildirilmistir (Simeonov
vd., 2013). Sucul ortamdaki pestisit kirliliginde
tarimin biiyiik bir rolii vardir (Riberio vd., 2005).
Su kaynaklarinin %70’den fazlasinin tarimsal
amaclarla kullanilmasinin her gegen giin su
kaynaklarinin giderek azalmasina sebep oldugu,
diger yandan daha fazla iiriin elde etmek
amaciyla kullanilan tarimsal kimyasallarin bu su
kaynaklarmi olumsuz etkileyerek kullanilamaz
hale getirdigi bilinmektedir (Kaymak ve Serim,
2015). Su kalitesini 6l¢mek icin birgok parametre
bulunmasina ragmen pestisitler, su kalitesini
belirlemek i¢in degerlendirilmedigi ancak
pestisitlerin sucul alanlarda direkt bir etkiye
sahip oldugu bildirilmektedir (Tsaboula vd.,
2019). Organoklorlu pestisitlerin (OCP) (dieldrin
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ve DDT vb.) gidalarda ve c¢evrede
birikebilmektedir (Malarvannan vd., 2019).
Pestisitlerin  yiizeyde olan su akislarindan,
atmosferik  birikim, atik sulardan olusan
sizintilar, biyosolitler ve tarim arazilerinde giibre
olarak kullanilmasi gibi bir¢ok yoldan sulara
karistig1 (Ebele vd., 2017), sulama sular1, yeralti
sularina s1izma, havalanma ve buharlasma yollar1
ile bulastig1 bildirilmektedir (Tiryaki ve Temur,
2010). Pestisit smifinda yer alan bodcek
ilaglarinin suda ¢oziinmedikleri i¢in sediment,
deniz ve nehir tabanlar1 gibi bolgelerde birikme
yaptiklarina deginilerek, bu birikme sonucunda
baliklara, omurgasizlara ve ¢esitli su canlilarina
gecis saglayarak besin zincirine giris yaptiklar
vurgulanmaktadir (Ceylan vd., 1977). Yapilan
caligmalarda nehir ve akarsulardan alinan su ve
tortu  Orneklerinde piretroid ve herbisit
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kalintilarinin bulundugu belirtilmistir (Marino ve
Ronco, 2005; Jergentz vd., 2005; Ronco vd.,
2016). Baska bir calismada ise pestisitlerin
belirlenenden fazlasinin kullaniminin  sucul
organizmalar i¢in toksik etki yarattig1 ve toksisite
seviyesinin balik tiirline ve pestisit grubuna gore
degistigine deginilmistir (Atamanalp ve Yanik,
2001). Ayrica pestisitin, kalint1 ve diger yollarla
insan ve hayvanlara toksik olmasi yani sira
¢evrenin korunmasi anlaminda da {izerinde
titizlikle durulmasi gereken bir konu oldugu
vurgulanmaktadir (Tiryaki, 2016).

1.2. Pestisitlerin insan saghgina etkileri

Pestisitler insan viicuduna toprak, su, hava, besin
zinciri gibi ortamlardan girmekte (Anderson ve
Meade, 2014) ve kan dolasimiyla viicutta
dolasarak idrar terleme, solunum yollariyla viicut
disina atilmaktadir (Damalas ve
Eleftherohorinos, 2011). Pestisitlerin ozellikle
halk saglig1 yoniiyle maruz kalan bireylerde akut
ya da kronik nitelikte etkilere neden oldugu goz
ve deride basit bir irkiltiden baslayarak, sinir
sistemi ve hormonal sistemleri etkileyebildigi ve
kansere de neden olabilecegi bilinmektedir
(Yarsan, 2016). Pestisitler insanlara solunum,
deri ve sindirim yollariyla bulastig1 (Ahmad vd.,
2010); goz tahrisi, cilt tahrisi, bag donmesi, bag
agrist ve kusma (Penn State College of
Agricultural Sciences, 2017) gibi durumlara
neden olurken uzun siireli maruz kalmanin ise
sinir sisteminde (Rani vd., 2017) hasarlara neden
olabilecegi bildirilmistir (Li, 2018). Ayrica
bogaz, burun ve  akcigerlerde  hasar
olusturabilecek nitelikte oldugu da
belirtilmektedir (Damalas ve Eleftherohorinos,
2011). Pestisitlerin astim, prostat, yumurtalik,
akciger, yemek borusu, mide, 16semi, meme, cilt,
pankreas, mesane, kolon kanserleri, astim, beyin
timorii, melanom, parkinson, diyabet gibi
insanlarda bir¢cok hastaliga neden olduklarini ve
sagliga olumsuz etkilerinin oldugunu belirten
cok sayida ¢alismalar (Recio-Vega vd., 2008;
Weichenthal vd., 2010; Kumar vd., 2010; Mnif
vd., 2011; Alavanja ve Bonner, 2012; Sharma
vd., 2013; Zhang vd., 2014; Amaral, 2014; James
ve Hall, 2015; Hansen vd., 2015; Koutros vd.,
2016; Shah vd., 2018) bulunmaktadir.
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1.3. Su iiriinlerinde pestisit kirliligi ve etkileri

Yapilan dnceki ¢aligsmalarda Tiirkiye’nin i¢ su ve
deniz kaynaklar1 acisindan olduk¢a zengin
oldugu ancak sucul ortamin tarimsal ilaglar ve
pestisit  kirliligine  maruz  kalabilecegine
deginilmistir (Ulusoy ve Ozden, 2015). 25 Kasim
2016 tarihli (say1:29899) resmi gazetede
yayinladigr ‘Tirk Gida Kodeksi Pestisitlerin
Maksimum Kalinti Limitleri Yo6netmeligi’nde
yer alan Ek-4’de Tirkiye’de kullanim
sonlandirilmis olan yasaklt 170 adet pestisitin
listesi Gida Tarim ve Hayvancilik Bakanligi
tarafindan yayimlanmustir. Ornegin
hexachlorociclohexane (HCH)’ler, DDT’ler,
aldrin ve dieldrin (aldrin ve
dieldrinkombinasyonu;  dieldrin  cinsinden),
ethyldipropylthiocarbamate (EPTC), endrin,
toksafen gibi pestisitler kullanilmasi1 yasak
olanlar arasinda yer almaktadir (URL-2, 2020).
Sularda  bulunan kirleticiler tarimsal ve
hayvansal besleme alanlari, evsel atiklarindan,
atik su aritma tesislerinden, kentsel alanlardan su
ortamma ve su canlilarina bulagmaktadir.
Sonrasinda baliklarin beslenme yolu ile diger
deniz canlilarina ve daha sonra sucul larvalara
bulagarak kuslar ve sucul bocekler araciligi ile
karasal boceklere gegmektedir (Nilsen wvd.,
2018).

Pestisitler tarim alanlari, endiistriyel atiklar,
kanalizasyon atiklari, yagmur sulari, toz vb.
kaynaklardan sulara bulasabilmektedir. Sularin
bolgelere ve yerel olarak kullanim sekline gore
pestisit icerdikleri belirtilerek, daha durgun
sularda bulunan parcaciklarin dibe ¢okerek
sedimentlerde birikebildigi aciklanmistir
(Strachan, 1982; Tanabe vd., 1991). Pestisitlerin
ayrica antropojenik aktiviteler ve dogal yollar ile
su alanlarma girdigi belirtilerek, su ortamina
zararl etkilerinin oldugu vurgulanmistir (Liess
ve Ohe, 2005). Yapilan bir calismada Pinios
Nehri havzasindaki pestisit kirliligi incelenmis
ve c¢alisma sonucunda pestisitlerin su kalitesini
diistirdiigii ve suda yasayan tiim organizmalarin
pestisite maruz kaldig1 belirlenmistir (Tsaboula
vd., 2019). Yapilan baska bir calismada ise
Carassius auratus, Potamopyrgus antipodarum,
Gambusia holbrooki ve Chironomus tepperi gibi
tirlerde pestisitlerin potansiyel zararlariinin
oldugu belirtilmistir (Kellar vd., 2014). Su
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ortamina ¢esitli yollarla bulasan pestisitlerin su
bitkilerini etkilemesi disinda baliklar {izerinde de
davranigsal ve fizyolojik ¢esitli etkilere neden
oldugu belirtilmektedir (Mahmood vd., 2016).
Organoklor  pestisitlerin ~ baliklarin  {ireme
sistemlerini bozan bir endokrin olusturdugu
bir¢cok caligsmada bildirilmistir (Feist vd., 2005;
Johnson vd., 2007; Barni vd., 2014). Bocek
ilaglarinin ~ baliklarda norotoksit etkilerinin
oldugu ve pestisitlerin balik sagliginda risk
olusturmaktadir (Rossi vd., 2020). Yapilan farkl
caligmalarda da norotoksik ve genotoksit etkilere
maruz kalan baliklarin oldugu ve baliklarda
pestisitlerin olumsuz saglik sorunlarina neden
oldugu bildirilmistir (Moreno vd., 2014; Sobjak
vd., 2017). Pestisitler ve bocek ilaglarinin ¢esitli
ortamlardan bulagarak baliklarda ve sudaki diger
organizmalarin viicutlarinda depolanarak kronik
ve akut olan zehirlenmelere neden olabilecegi ve
sucul organizmalar tarafindan sulardan sentetik
pestisitlerin biomagnifikasyonu ile artis gosteren
pestisitlerin sucul organizmalara i¢in tehlike
yaratip (Sathyamoorthi vd., 2017; Sathyamoorthi
vd., 2018) pestisitlerin balik popiilasyonlarinin
azalmasina neden olabilecegi de vurgulanmistir
(Scholz vd., 2012).

1.4. Taze ve islenmis su iiriinlerinde pestisit
kirliligi, etkileri ve eliminasyonu

Baliklarda kullanimi yasaklanmis olan Dikloro
difenil dikloroetilene (DDE) Izmir Kérfezi'nde
bulunan baliklarda rastlandig1 bildirilmistir (Gil,
2017). Kore’de ¢ogunlukla tiiketilen 26 tiir su
irlinlinde poliklorlu  bifeniller (PCB) ve
organoklorlu  pestisitler (OCP)  degerleri
Olciildiigii ¢alismada PCB ve DDT’lerin baskin
kontaminat oldugu sirastyla
konsantrasyonlarinin yas agirlikta 0,2-41ng/g ve
>0,04-37 ng/g arasinda degisim gosterdigi
belirtilmistir (Moon vd., 2009). Cin’in 4 farkh
bolgesinden 13 ¢esit su {riinii toplanarak
organoklor  pestisit igeriginin  incelendigi
calisgmada  dikloro  difenil  trikloroethan
(DDT)’lerin ekotoksikolojik risk olusturduklari
bildirilmektedir (Wang vd., 2014).

Pestisitlerin gidalarda hala olduk¢a Onemli
oldugu ve cogu pestisitin lipofilik 06zelligi
nedeniyle yagda birikmeye (Madej vd., 2018)
neden oldugu ve Meftaul vd.(2019) tiim canh

88

organizmalarda ciddi bir soruna neden
olabilecegini bildirmislerdir. Pestisit iceren taze
iiriinler ve islenmis Uriinler ve islenmis olan
gidalar cesitli sekillerde kontamine olabilmekte
ve bu durum pestisit konsantrasyonunu
artirabilmektedir. Ayrica, gidalarin islenmesi
oncesinde diisiik degerdeki pestisit degerlerinin
isleme sonrasinda daha fazla toksik olan farkli
metabolik  drlinlere  doniigebilecegi  de
bildirilmektedir (Gonzalez-Rodriguez vd., 2011).
Moon vd., (2019) yaptiklar1 ¢aligmada 1 ng/g
altinda poliklorlu bifeniller (PCB)
konsantrasyonuna sahip taze su {rilinleri
orneklerinde pisirme isleminden sonra PCB
degerlerinde Onemli yiikselme goriildiigi
bildirilmistir. Yiiksek yag icerigine sahip su
iiriinleri  Orneklerinde ise pisirme isleminden
sonra PCB konsantrasyonun da 6nemli azalma
saptandigi belirtilmistir. Pigirilmis su iiriinlerinde
gilinliik/viicut agirligima gore tahmin edilen
ginlik alim miktarinin 1,07 ng/kg oldugu
bildirilirken, bu degerin taze su {iriinlerinde 1,26
ng/kg oldugu belirlenmistir (Moon vd., 2019).
Baska bir calismada ise, tim pestisitlerin ¢ift
kabuklu Scrobicularia plana’ da birikiminin
ekonomik ve degerlendirilen bir tiir oldugu
diistintildiiglinde olumsuz etkisinin sadece sucul
canlilara olmadig1 ayn1 zamanda bu tiire maruz
kalan insanlarda da olumsuz etkiler meydana
getirebilecegine deginilmistir (Rodrugues vd.,
2018). Akuakiiltiiriinde balik ve su firtinleri
tiikketiminde %50’den daha fazla etkili oldugu
ancak bu kirleticilerin akuakiiltiir yoluyla alimi1
hakkinda ¢ok az calismada yer verildigi
belirtilmistir (Rodriquez-Hernanadez vd., 2017).
Bir diger calismada donmus lipit filtrasyonu
(freezing-lipid filtration) yontemi ile baliklarda
bulunan pestisitin eliminasyonu
gerceklestirilmistir. Calisma sonucunda
baliklarda bulunan pestisit miktarinin = %80
oraninda azaldigi vurgulanmistir (Hong vd.,
2004). Ayrica sinek ve bocek Oldiiriicii olarak
kullanildig1 bilinen temephos adli pestisitin su
kaynaklarindan eliminasyonu i¢in nano yapili
¢inko oksit fotokatalitik filmlerin
kullanilmasinin 6nerildigi ve basarili bulundugu
bildirilmektedir (Serrano-Lazaro vd., 2020).
Bagka bir c¢alismada kanalo yagindan
pestisitlerin  uzaklagtirllmas1  i¢in  ginseng
kullaniminin uygun oldugu vurgulanmistir (Cha
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vd., 2016). Taze meyve- sebzelerde, sularda, atik
sularda, baliklarda ve gidalarda bulunan
pestisitlerin eliminasyonu ile ilgili yurti¢ci ve
yurtdisinda yapilan bir¢ok calisma (Hong vd.,
2004; Nieto vd., 2009; Senthilnathan ve Philip,
2012; Bu vd., 2015; He vd., 2016; Wang vd.,
2017; Abdelhameed vd., 2018; Acosta-Sanchez
vd., 2020; Garrido vd., 2020; Jin vd., 2020)
bulunmaktadir.

2. SONUCLAR

Tarimsal {irlinlerin yetistiriciliginde kullanilan
pestisitlerin yikama, sulama, yeralti, yagmur
sular1 vs. ile i¢ sulara ve denizlere karigmasi
nedeniyle su iiriinlerinin bulunduklar1 alanlarin
kontaminasyonuna neden olabilmektedir. Bu
nedenle ¢esitli sulardan avlanarak taze olarak
pazar, market ve cesitli satig yerlerinde satigsa
sunulan, yemege hazir halde restorant, biife,
pisirme noktalar1 gibi yerlerde tiiketicilere
sunulan ve isleme fabrikalarinda islenecek olan
tlim su trilinlerinin pestisit igerip/icermediginin
kontrol edilmesi gerekmektedir. Pestisit igeren
gidalarin  halk sagligi acisindan son derece
tehlikeli oldugu ve cesitli saglik sorunlarina
neden oldugu bilinmesinden dolay1 pestisistler
tarafindan kontamine olma potansiyeli bulunan
su drlinlerinin  pestisit acisindan  gerekli
kontrollerinin  yapilmasinin  gerekli oldugu
distintilmektedir. Ayrica su iirlinlerinin pestisit
iceriklerinin  kontroliiniin yapilmas1 ihracat
asamasinda su irilinlerinin pazarlanmasinda
sorun yasanmasini ve su Urilinleri kaynakli
ekonomik kayiplarin ortaya ¢ikmasini da
engelleyecektir. Cok sayida pestisit c¢esidinin
olmas1 sebebiyle pestisitlerin su iiriinlerinde
stirekli kontroliinde yasanabilecek zorluklar
bulunmaktadir. Pesitisitlerin tarimda
kullanimina izin verilen cesitleri
sinirlandirilmasi ve kullanimlarinin siirekli bir
sekilde kontrol edilmesi saglanabilecektir.
Bunun yanisira kimyasal pestisit kullanimi
yerine insan saglifina zarar vermeyen dogal
iirtinlerin kullanilmasinin saglanmasi, su ve su
canlilarina pestisit bulagsmalarinin  dnlenmesi
amaciyla gereken tedbirlerin alinmasi, sulara ve
su triinlerine pestisit bulagmasimi engelleyici
yeni metotlarin gelistirilmesi gerekmektedir.
Tirk Gida Kodeksi Pestisitlerin  Maksimum

&9

Kalint1 Limitleri Yonetmeligi’nde islenmis, taze
olan sebze, meyve, kuruyemis ve et liriinleri vb.
gidalarda pestisitler i¢in maksimum kalint1 limit
degerleri bulunurken, balik ve diger su iiriinleri
icin  pestisitlerin maksimum kalinti  limit
degerleri verilmemistir. Balikk ve diger su
iirinleri i¢in de bu limitlerin belirlenmesinin
gerektigi diistiniilmektedir.
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ABSTRACT

This study investigated eight metal (Cu, Pb, Zn, Ni, Mn, Fe, Cr, Al) and one metalloid (As) amounts
in the sediment of Meyil Sinkhole Lake. The findings obtained were compared with the limit values
of sediment quality guidelines (SQGs) such as PEL (probable effect level), TEL (threshold effect
level), ERL (effects range low) and ERM (effects range median). In addition its probable toxic effects
were investigated via different sediment evaluation methods. As a result, the value of the metal
concentrations tested was below the limit value. The contamination factor of all the metal(loid)s
tested was found to be below 1 (C}<1). In other words, the accumulation level of all metal(loid) was

found to be low. Also the mean ERM quotient (m-ERM-q) and mean PEL quotient (m-PEL-q) values
revealed that there was no risk for the lake. The total toxic unit (X TU) method revealing the toxic
effect of the metal(loid)s, also supported this result. In the light of all these data, the sediment of the
lake was found to be clean in terms of investigated meta(loid). The accumulation relations of metals
(loids) are also revealed by correlation analysis. The correlations between Zn-Pb and Fe were
remarkable
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OZET

Bu caligmada Meyil Obruk Golii sedimentinde 8 metal (Cu, Pb, Zn, Ni, Mn, Fe, Cr, Al) ve 1
metalloid’in (As), miktarlar1 arastirilmistir. Elde edilen bulgular PEL (muhtemel etki seviyesi), TEL
(esik etki seviyesi), ERL (diisiik etki aralig1), ERM (ortalama etki aralig1) gibi sediment kalite rehberi
(SQGs) smir degerleri ile karsilastirilmistir. Ayrica farkli sediment degerlendirme yontemleri ile de
muhtemel toksik etkileri arastirilmistir. Elde edilen sonuglar neticesinde test edilen metal
konsantrasyonlarinin degeri smir degerlerin altinda oldugu tespit edilmistir. Test edilen tiim
metal(loid)lerin kontaminasyon faktorii 1’in (C}<1) altinda bulunmustur. Yani tiim metal(loid)lerin

birikim seviyesi oldukca diisiik bulunmustur. Ayrica ortalama etki araligt medyani oran1 (m-ERM-
Q) ve ortalama muhtemel etki seviyesi orani (m-PEL-Q) degerleri gdl i¢in herhangi bir riskin
olmadigimi ortaya koymustur. Bu sonu¢ metal(loid)lerin toksik etkisini ortaya koyan toplam toksik
iinite (X TU) yontemi ile de desteklenmistir. Tiim bu veriler 1s18inda gdliin sedimenti arastirilmis
meta(loid)ler acisindan temiz bulunmustur. Metal(loid)lerin birikim iliskileri de korelasyon analizi
ile ortaya konmustur. Zn-Pb ve Fe arasindaki korelasyonlar dikkat ¢ekici bulunmustur.

Anahtar Kelimeler: Obruk, karstik go6l, sediment kalite rehberi

1. INTRODUCTION accepted to be a source of concern worldwide
due to their environmental permanence and
Sinkholes are carstic wells which vertically go  ecologic risks. The main pool of heavy metals in
down deep and look like a large chimney (Ering, wetlands is sediment and pollution in sediments
2012). They have complicated environmental is an important indicator of water pollution
features due to their unique geomorphology (Nguyen et al.,2019).
(Hofierka et al., 2018). The Meyil Lake is one of It has been reported that metals (such as chrome,
the sinkhole lakes positioned in the Karapmar nickel, cadmium, mercury and lead) tend to
Plain in the direction of Eskil district precipitate as hydroxides and carbonates in the
(37°59'17.83"N -33°21'12.98"E). The diameter water of carbonate-rich carstic areas and the
of the lake which is 60 meters deep from the metals here are carried clinging to the surface of
ground level, ranges from 200 to 300 meters. In  small particles such as clays and colloids (Vesper
the water of the lake which is 40 meters deep, et al., 2003). Thus, assigning the amount of
there are wide varieties of fish and zooplankton heavy metals in the sediment will provide
(Tapur and Bozyigit, 2016; Durmaz, 2019). important information about the area. This
There is a direct correlation between rainfalls and  information is crucial both for the ecosystem and
underground waters and between underground community health.
water level and sinkhole formations. The number There is metal circulation between water and
of wells drilled to meet the water need of the sediment in lakes and this circulation is relatively
increasing irrigated farming in Konya Karapinar more intense in shallow lakes (Mrozinska and
area, is gradually increasing. Unfortunately these =~ Bakowska, 2020). Meyil Sinkhole Lake is a
irrigation wells which are drilled unconsciously, relatively shallow and it is also in direct contact
cause a decrease in the underground water level ~with groundwater, which also uses domestic
and water pollution (such as pesticides, heavy drinking and agricultural irrigation. Therefore, it
metals) (Yilmaz, 2010). Sinkholes are open is very important to investigate the sediment
systems to the circulation of heavy metals quality of the Meyil Sinkhole Lake for the most
between underground waters and surface waters common metals.
due to the cracks (dolines, channels and caves) in It is possible to perform the risk assessment of
their structure (Lang et al., 2006; Wu et al., metals detected in a sediment via the Sediment
2014). Quality Guidelines (SQG) which contains a
Heavy metals are among polluters that are series of mathematical formulations (Birch,
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2018). The SQG method enables predicting the
damage to be caused by anthropogenic effects
and interpreting a metal(loid) enrichment, if
available (Kwok et al., 2014; Ahamad et al.,
2020).

Main goal of the study conducted is to determine
the present metal(loid) condition of a sinkhole
lake sediment. Also the study aims to determine
whether the present condition poses a risk to
organisms or not and if it does, which
metal(loid)s play a role in this threat and to what
extent. Additionally the study aims to determine
whether a probable enrichment in metals arises
from anthropogenic or natural causes.

2. MATERIALS AND METHODS

Ten surface sediments were collected using
plastic materials and were transferred to the
laboratory in polyethylene containers (2018) (1-
2 cm) (Figure 1). In the laboratory they were kept
in a refrigerator under storage conditions of +4
degrees until the analysis. Samples were digested
and analyses were determined via the ICP-MS by
Cmar Environmental Laboratory. Detection
limits of the metal(loid)s were measured as Cu,
Pb, Zn, Ni, Mn, Fe, Cr, Al and As; 0.5, 0.5, 5,
0.5,5,0.01, 0.5, 0.01 and 5 ppm respectively.

L ""-'W
I e~ e

Figure 1. General view of the Meyil Sinkhole
Lake (Oguzhan Durmaz, 2018)

2.1. Assessment Methods for the

Anthropogenic Effect

The reference values selected for this study are
the source data of Turekian and Wedepohl
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(1961). These values are among the most
preferred reference values.

2.1.1. Contamination factor (C})
ct=cl/ch (1)

C'= Quantity of metal
C;,= Reference value

wherein:

C}<l = low contamination factors. 1§C}3
moderate contamination factors. 3§C}6

considerable contamination factors and C}26
high contamination factors (Hakanson, 1980).

2.1.2. Enrichment factor (EF)

_ Cn/Cref

EF = Bn/Bref

)

C,,= Quantity of metal

Cref= Quantity of metal in the reference
medium

B,= Quantity of reference element in the sample
Byef= Quantity of the reference element in the
reference medium

Fe is preferred as the reference element.

wherein <1 = no enrichment. 1 to 3 = minor
enrichment. 3 to 5 = moderate enrichment. 5 to
10 = moderately severe enrichment. 10 to 25 =
severe enrichment. 25 to 50 = very severe
enrichment. >50 extremely severe enrichment
(Hasan et al., 2013).

2.1.3. Geoaccumulation index (Igeo)

Cn
1.5 XBy,

3)

Igeo = log,

C,,= Quantity of metal
B,= Quantity of metal in the reference medium
1.5= natural release coefficient

wherein /,,<0 = practically uncontaminated.
0<lgeo<1 uncontaminated to moderately
contaminated. 1<lgeo<2 moderately
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contaminated. 2</,.,<3 = moderately to strongly
contaminated. 3</4.,<4 = strongly contaminated.
4<lgeo<5 = strongly to extremely contaminated.
Igee>5 = extremely contaminated (Miiller, 1969).

2.1.4. Ratio of average effects range median
(m-ERM-Q) and ratio of average probable
effect level (m-PEL-Q)

%, Ci/ERM;

m—ERM — Q =& @)

n

_ iz, Ci/PEL;

m—PEL—Q = (5)

n
C;=Quantity of metal
ERM-= effects range median of the metal
PEL= average probable effect level of the metal.
n=number of metal investigated.

wherein m-ERM-g<0.1 = 9%. 0.11<m-ERM-
¢<0.5 =21%. 0.51 <m-ERM-q <1.5 = 49% and
m-ERM-g>1.50 = 76% probability of being toxic
(Long et al., 2000).

m-PEL-Q<0.1 = unimpacted. 0.1< m-PEL-Q<1
= moderately impacted. m-ERM-Q>1 = highly
impacted (Carr et al., 1996).

2.1.5. Total toxic unit (X TU) and relative toxic
unit

ITUs = ¥, Ci/PEL, (6)
i Ci/PELc.
Relative TU = ———X100 (7)
STUs

YTU is the sum of the values obtained by
proportioning the quantity of metal determined in
the Examples to the value of PEL (Probable
effect level) of those metals. Relative toxic unit
is the ratio of toxic unit value of each metal to the
value of £ TU in percentage. SPSS was used for
statistical analysis. Whether there is a correlation
between metal amounts, the strength of this
relationship and the direction of the relationship

(negative or positive relationship) were
examined by correlation analysis. Before
performing the correlation analysis, the

distribution of the data was examined with the
Shapiro Willk test (the Kolmogorov-Smirnov
Test was not preferred due to the insufficient
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number of data), Pearson correlation tests were
applied to the data showing normal distribution,
and Spearman correlation tests were applied to
the data that did not show normal distribution
(Tunca et al. 2013).

3. RESULTS AND DISCUSSION

In the study, it was determined that the most Al,
Fe and Mn (AI>Fe>Mn>Zn>Ni>Cr>Cu>As>Pb)
were accumulated (Table 1). This is an expected
result, because the previous studies showed that
Fe and Mn comprise most of the natural
background of the area in sinkholes (Vesper et
al., 2003).

Table 2 demonstrates a comparison of the results
obtained and the limit values (SQGs). In
concentrations obtained below the ERL (Long
and Morgan, 1991) and TEL (Smith ez al., 1996)
values which are among limit values, no toxic
effect is expected for organisms. However, in
concentrations obtained above the ERM (Long
and Morgan, 1991) and PEL (Smith et al., 1996)
values, it is probable to observe a toxic effect
(Soliman et al., 2015). As a result, the value of
the metal(loid) concentrations tested was below
the limit value (Table 2).

Of the metal(loid)s chosen, As, Ni and Pb which
are among the elements with a potential of
showing a toxic effect, comprised 0.54%. 0.51%
and 0.05% of the total toxic effect (1.37),
respectively. These values are too low to cause
toxic effects for organisms. This condition has
also been observed in different studies (Sakan et
al., 2020). Examining the contamination factors;
all the wvalues were below 1 (C}<1).

Concentration values of the metal(loid)s tested,
did not pose a problem for pollution.

When EF values are examined; while the Cu
(1.74), Ni (2.28) and Pb (2.00) metals had a
minor enrichment; As (5.90) had a moderately
severe enrichment. The Igeo value offers data
that may help us understand whether a sediment
is polluted or not. Thus, considering the Igeo
results, it is possible to classify all the metals
tested in the study as sediment uncontaminated
in terms of As and metals (Ige0<0). The Igeo results
were significantly supported by the EF results.
Therefore, it is possible to conclude that the
sediment of the Meyil Sinkhole Lake was not
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contaminated by the metal(loid)s tested.

Evaluating the lake sediment with the m-ERM-Q
value; it was at the level of 9% and was found to
be moderately impacted owing to the m-PEL-Q
value. Thus it is possible to state that the
concentrations of elements doing enrichment are
probably 9% toxic for organisms and may affect
organisms at a moderate level. It has been

reported that the CO» activity in carstic systems
usually obstructs the water solubility of metals
(such as Zn-0-H, Cd-O-H and Pb-O-H) and
causes them to precipitate (Vesper et al., 2003).
Therefore, the metal assignment in the sinkhole
sediment gives us the opportunity of asserting
that the lake water there is also poor in metals just
like the sediment.

Table 1. Amount of the metal(loid)s tested in the lake sediment (ppm)

Al As Cu Cr Fe Mn Ni Pb /n
S1 6767.77  9.90 8.29 1226  5016.38 14998 1632 4.01 21.13
S2 859920 9.00 11.55 16.02 6620.86 206.75 21.77 527 2540
S3 704943  9.10  9.70 13.70  5637.33 189.26 19.08 490 24.36
S4 6205.19 890  7.77 11.67 477391 142.64 1568 3.78 19.84
S5 7528.05 8.80  9.80 1448 591447 206.44 19.56 4.89 2442
S6 6777.80 930 1035 1342 5583.96 19136 18.87 4.71 23.22
S7 717320  9.10  9.70 11.90 5016.50 198.50 1930 490 22.30
S8 7211.10  9.00 8.20 1440  6019.50 15670 18.70 5.10 24.50
S9 7089.30 890  7.90 13.70  5818.30 200.30 17.90 5.20 26.30
S10 711440 9.00 9.90 15.50  5623.60 188.20 16.80 4.70 22.10
Min 6205.19 880 7.77 11.67 477391 142.64 1568 3.78 19.84
Max 859920 990 11.55 16.02 6620.86 206.75 21.77 527 2630
Mean 7151.5 9.1 9.31 13.7 5602.5 183 18.4 4.7 23.4
S.D. 756.13 0.4 1.26 1.43 600.73 25.56 2.04 0.5 1.96

Table 2. Certain SQG values and results of the sediment assessment methods for the lake

Cu Pb Zn Ni Mn Fe As Cr Al
Mean 9.31 4.74 2336 1840 183.01 5602.48 9.10 13.71 7151.54
PIN 35.00 50.00 100.00 - - - 50.00 -
PEL 108.00 112.00 271.00 42.80 - - 17.00 160.00 -
ERM 270.00 218.00 410.00 51.60 - - 85.00 370.00 -
TEL 18.70 30.20 124.00 15.90 - - 5.90 52.30 -
ERL 34.00 46.70  150.00 20.90 - - 33.00 81.00 -
PERI-RI 5.00 5.00 1.00 10.00  30.00 2.00
Earth crust 45.00 20.00 95.00 68.00 850.00 47200.00 13.00 90.00 80000.00
Contamination factor 0.21 0.24 0.25 0.27 0.22 0.12 0.70 0.15 0.09
Enrichment factor 1.74 2.00 2.07 2.28 1.81 1.00 5.90 1.28 0.75
Geoaccumulation index -2.86 -2.66 -2.61 -2.47 -2.80 -3.66 -1.10 -3.30 -4.07
Toxic unit 0.05 0.05 0.07 0.51 - - 0.54 0.15 -
Total toxic unit 1.37
m-ERM-Q 0.07
m-PEL-Q 0.14

Examining some similar studies conducted in
carstic systems worldwide; a sediment analysis
study conducted in the Lijiang River (China)
which is a carstic area, used the mERM-Q for
index. The study reported that the Hg, Pb and Zn
metals had a medium-low toxicological risk for
organisms in the sediment (Xu et al., 2016). A
study conducted in a cave in South Africa
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evaluated metals (Al, Cd, Cr, Co, Cu, Fe, Pb, Mn,
Ni, U and Zn) showing enrichment with human
effect in the sediment, via the EF and Igeo. As a
result of the study the Cd and U metals were at
an extreme contamination level (Preez et al.,
2016). Heavy metal enrichments were examined
in the Pearl River Basin (a carstic area) and the
contamination degree was discussed using the
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Igeo index. Cu, Cr and Ni were found to be
moderately-highly enriched, while Pb, As and Cd
slightly enriched and Zn moderately enriched
(Wu et al., 2020).

The mean of the metal and As amounts analyzed
from the lake sediment was compared with the
published data of other carstic aquatic
environments in the world (Table 3). Comparing
the results; the Meyil Sinkhole Lake has lower
concentrations of metal and As content than other
carstic aquatic environments.

A correlation analysis was performed to reveal
the metal profile of the Meyil Sinkhole Lake
statistically (Table 4). The correlations between

Table 3. Mean metal(loid) contents (ppm) in surface

compared with other karst aquatic environments.

Zn-Pb and Fe are of prime importance. Zn-Pb
(r=0.95 p<0.01), Zn-Fe (r=0.88 p<0.01) and Pb-
Fe (r=0.87 p<0.01) are the strongest positive
correlations in the lake. In addition the
correlations between Cr-Al, Fe-Al, Fe-Cr, Mn-
Al, Ni-Al, Ni-Mn, Pb-Al and Pb-Mn are very
strong. Iron and manganese are commonly
present in carstic areas and the presence of these
iron and manganese oxides is one of the main
reasons why metals enrich (Leveque ef al., 2006;
Ji et al., 2021). There correlations probably
reflect the same or a similar resource input for
these metals.

sediments from the Meyil Sinkhole Lake

Fe Mn Al As Cd Cr Cu Pb Zn Hg Ni References
16851 932 6.4 4.8 - - 17.4 457 102.5 - - Gutierrez et al., 2004
17860 - - - 44 - 188.6 117.4 154.8 - - Korfali and Davies, 2005
23500 463 - - 0.31 42.1 551 155 587 - 315 Romic et al., 2012
Franciskovic-Bilinski et al.,
26430.7 312.8 1314844 - 0.1 315 129 259 302 - 337 2014
7.49 0.205 10.23 3.14 136 19.6 899 243 448 - 174 Duatovic et al., 2014
- - - 26.23 0.61 76.38 43.16 27.84 - 045 - Wuetal., 2014
- - - 23.31 0.53 82.78 45.46 30.22 - 027 - Wuet al., 2014
- - - 5.16 0.25 - 37.43 27.84 - 045 - Yuetal., 2015
- - - 18.05 1.72 56.38 38.07 51.54 142.16 0.18 - Xuetal., 2016
5602.481 183 7151.5 9.1 - 137 93 474 23.36 - 184 This study

Table 4. Correlation coefficient matrix between the metal(loid)s for lake sediment

Al As Cu Cr Fe Mn Ni Pb Zn
Al 1
As -.358 1
Cu 474 254 1
Cr 754* =322 .582 1
Fe .830**  -383 353 851%* 1
Mn 709% =272 .565 523 .636%*
Ni J70%* -.056  .644%* 474 .636%  .842%* 1
Pb J75%*  -282 198 599 874%* J32*% 0 .665% 1
Zn .632*  -.307 155 588  .881** .699%* 578 .945%% 1

*_ Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed)
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4. CONCLUSION

Metal (loid) accumulation in the sediment of the
Meyil Sinkhole Lake was investigated. In
addition, the effect of accumulation on the
ecosystem was tested with the sediment quality
gidelines (SQGs), which includes mathematical
formulations. The results show that there is no
metal(loid) accumulation in the lake that may be
a threat. This study shows that the Meyil
Sinkhole Lake is not exposed to metal(loid)
pollution caused by anthropogenic activities.
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ABSTRACT

In the present study, structural and bio-technical features of marine fish aquaculture businesses in
Ordu and Trabzon. Questionnaires based on the complete count method were applied to a total of 13
businesses (5 in Ordu and 8 in Trabzon) and original data were obtained. Based on the data obtained,
the average feed conversion ratios of the net cage businesses in Ordu were calculated as 2.01, 1.52
and 2.70 for sea bass, rainbow trout and sharpsnout seabream, respectively, while those of the
businesses in Trabzon were calculated as 2.09 and 1.53 for sea bass and rainbow trout, respectively.
It was determined that all of the businesses in Ordu engaged in sharpsnout seabream breeding while
only two businesses in Trabzon did so. The average harvest weight was determined as 350-500 g for
sea bass, 500-1000 g for rainbow trout and 250-350 g for sharpsnout seabream. It was determined
that Vibriosis, Yersiniosis, Pasteurellosis and Aeromonas infections were observed in the businesses.
In comparison with those in Trabzon, the businesses in Ordu were found to have high mortality rates
for rainbow trout and low mortality rates for sea bass. It was also determined that the businesses in
Ordu were more equipped. In light of the data obtained, it can be said that in order for businesses to
operate more efficiently and to eliminate the problems encountered, it is necessary to establish
hatcheries, disease diagnosis laboratories and handling facilities in the region while working towards
increasing market demand and organization.
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OZET

Bu ¢aligmada, Ordu ve Trabzon illerinde deniz baligi yetistiriciligi yapan isletmelerin yapisal ve biyo-
teknik ozellikleri incelenmistir. Ordu ilinde 5 isletme Trabzon ilinde 8 isletme olmak iizere toplam
13 isletmeye tam sayim yontemine gore anket uygulanarak orijinal veriler alinmistir. Elde edilen
verilere gore, Ordu’daki ag kafes isletmelerinin ortalama yem doniisiim oranlar levrek, gokkusagi
alabalig1 ve sivriburun karag6z baliginda sirasiyla; 2.01, 1.52 ve 2.70, Trabzon’daki isletmelerde ise
levrek ve alabalik i¢in sirasiyla 2.09 ve 1.53 bulunmustur. Ordu’da sivriburun karagdz baligi
yetistiriciligini isletmelerin tamaminin, Trabzon’da ise sadece iki isletmenin yaptig1 belirlenmistir.
Ortalama hasat agirlig: levrekte 350-500 g, alabalikta 500-1000 g ve sivriburun karagdz baliginda
250-350 g olarak tespit edilmistir. Isletmelerde Vibriyozis, Yersiniozis ve Pastorellozis ve
Aeromonas enfeksiyonlar1 goriildiigii saptanmistir. Ordu’daki isletmelerde Trabzon’a gore Oliim
oran1 degerlerinin alabalikta yiiksek, levrek baliginda ise diisiik oldugu, arag-gereg ve yapisal birimler
bakimindan ise Ordu’daki isletmelerin daha donanimli oldugu belirlenmistir. Elde edilen veriler
1s181nda igletmelerin daha verimli ¢alismas1 ve sorunlarin giderilmesi i¢in bolgede kuluckahane,
hastalik teshis laboratuvar1 ve isleme tesisi kurulmali, orgiitlenme ve pazar talebinin artmasina

yonelik ¢caligmalar yapilmalidir.

Anahtar Kelimeler: Ag kafes, isletme, yapisal ve biyo-teknik analiz, Ordu, Trabzon

1. GIRIS

Su iirlinlerinin besinsel igerigi, kolay temin
edilebilmesi ve ekonomikligi diger gidalara gore
onu daha avantajli kilmaktadir (Cantas ve
Yildirim, 2019). Giiniimiizde dogal stoklarin
gittikce azalmasi ile birlikte hizla artan diinya
niifusunun hayvansal proteine olan ihtiyacinin
karsilanmasinda kiiltiir balik¢iliginin  6nemi
giderek artmistir (Giin ve Kizak, 2019). 2018
yilinda diinya su friinleri tretiminin (178.6
milyon ton) %46’st (82 milyon ton)
yetistiricilikten elde edilmistir. Yetistiricilik
iretiminin 30.8 milyon tonu denizlerden, 51.3
milyon tonu i¢ sulardan saglanmistir (Anonim,
2020.)

Tiirkiye’nin su iriinleri avecilik iretimi yillar

itibar1 ile dalgali bir degisim gosterirken,
yetistiricilik ~ tiretimi  siirekli ~ bir  artig
egilimindedir (Anonim, 2019). Tiirkiye’de

istikrarlt sekilde balik talebinin saglanmasi,
avcilik kaynakli popiilasyonlardaki azalmanin
engellenebilmesi ve gida ithtiyacinin
karsilanabilmesi i¢in balikk arzinin  kiiltiir
balik¢iligiyla karsilanmasi gereklidir (Aydogan
vd., 2020). Ulkemizde su iiriinleri sektorii siirekli
bir degisim ve gelisim gostermektedir (Dogan ve
Kopriicti, 2020).

2019 yilinda tilkemizde su triinleri yetistiriciligi

iiretimi; denizlerimizden 256930 ton ve ig
sularimizdan 116426 ton olmak {iizere toplam
373356 ton olarak gerceklesmistir. Ayrica su
iriinleri yetistiricilik tesislerinin denizlerde 434
adet ve i¢c sularda 1693 adet oldugu rapor
edilmistir. Ulkemizde yetistiriciligi en cok
yapilan tiirlerin basinda alabalik gelmekte olup
onu sirastyla levrek ve ¢ipura izlemektedir. 2019
yil1 iretim verilerine gore alabalik tiretim miktari
i¢ sularda 116053 ton ve denizlerde 9692 ton ile
toplam 123573 ton, levrek iiretim miktar1 ise
137419 ton’dur. Sivriburun karagdz balig1 i¢in
TUIK Su Uriinleri istatistiklerinde en son iiretim
miktar1 2016 yilinda 2 ton olarak bildirilirken

ilerleyen  yillara ait bir {Uretim  verisi
bulunmamaktadir (Anonim, 2016; Anonim,
2020).

Arastirma, Karadeniz =~ Bolgesi’nde  balik

yetistiriciliginde onemli bir potansiyele sahip
olan Ordu ve Trabzon illerinde bulunan ag kafes
isletmelerinin yapisal ve biyo-teknik
ozelliklerinin ortaya koyulmasi ve tespit edilecek
sorunlara ¢Oziim Onerileri getirilmesi amaciyla
yapilmistir. Denizde ag kafeslerde yetistiricilik
talebinin artmasi nedeniyle, Ordu ve Trabzon
illerinde bulunan ag kafes isletmelerinin yapisal
analizinin yapilmasinin sektore katki saglayacagi
ve yeni kurulacak isletmelere de yol gosterecegi
diistintilmektedir.
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2. MATERYAL VE YONTEM

Arastirma materyalini, Ordu ve Trabzon’da
denizde ag kafeslerde balik yetistiriciligi yapan
isletmelerden anket yoluyla elde edilen 2013 yil1
iiretim  verileri  olusturmustur.  Calisma
baslamadan Once On arastirma yapilmis ve kag
isletme oldugu, faaliyetleri ve kapasiteleri Ordu
ve Trabzon I1 Tarim ve Orman Miidiirliigii
kayitlarindan almmistir. {1 Miidiirliiklerinden
alinan bilgilere gore denizde ag kafeslerde
yetistiricilik yapan faal Ordu’da 5, Trabzon’da
ise 9 isletmenin oldugu bilgisi alinmistir (Tablo
1). Ayrica TUIK ve Tarim ve Orman Bakanlhig
BSGM istatistikleri verilerinden de
yararlanilmigtir.

Arastirmada Ordu iline ait isletmeler metin
igerisinde O harfi ile ve Trabzon iline ait
isletmeler ise T harfi ile kodlanmistir. Ordu iline

ait isletmeler (tek firmaya ait birden fazla igletme
a ve b harfiyle gosterilmistir) O1, O2a, O2b, O3a
ve O3b seklinde, Trabzon iline ait igletmeler ise
TI1,...,T8 olarak adlandirilmistir. Arastirma
bolgelerinden ilki olan Ordu’da denizde ag
kafeslerde yetistiricilik yapan 3 firmaya (O1, O2
ve O3) ait 5 adet isletme tespit edilmistir. Bu
isletmelerden 4’ii Persembe il¢esinde Kislaonii
Mevkiinde (O1, O2a, O2b, 0O3a), 1’'i Ordu
Merkez Kumbasi mevkiinde (O3b)
bulunmaktadir. Trabzon’da ise denizde ag
kafeslerde yetistiricilik yapan 9 firmaya ait 9 adet
isletme bulunmaktadir. Bir tane firma sahibi
ankete katilmak istemedigini bildirmistir. Bu
nedenle 8 ayr firmaya ait (T1,...,T8) ag kafes
isletmesi  arastirma  kapsamina  alinmistir.
Trabzon’daki isletmelerden T1, T2, T3 ve T4
Yomra, T5, T6 ve T7 Arsin ve T8 kodlu isletme
ise Akcgaabat ilgelerinde bulunmaktadir.

Tablo 1. isletmeler ve proje kapasiteleri (ton/y1l)

il Tige Isletme  Proje Kapasitesi
Kodu (ton/y1l)
Persembe 0] 499
Persembe 02a 499
Ordu Persembe 02b 400
Persembe 0O3a 499
Merkez 03b 900
(Kumbast)
Yomra T1 1750
Yomra T2 2000
Yomra T3 1800
Yomra T4 1790
Trabzon Arsin TS 1700
Arsin T6 1800
Arsin T7 950
Akcaabat T8 950
Besikdiizii T9 950

Yapilan arastirmada popiilasyonun kii¢lik sayida
ve her bir isletmeye ulagsmanin miimkiin
olmasindan dolay1, saglikli ve giivenilir verilerin
elde edilebilmesi i¢in arastirma ydntemi olarak
tam sayim yontemi kullanilmistir (Sayili vd.,
1999; Kocaman, 2011; Kayaci ve Biiylik¢apar,
2012; Aydin vd., 2013; Yiingil vd., 2016; Glines
ve Kopriicii, 2019; Karabulut ve Kopriicii, 2019).
Calismanin amaci dogrultusunda hazirlanan
anket formlar1 tam sayim yontemine gore
isletmelerin bulundugu yerlerde 13 adet isletme

yetkilisi ile yliz ylize goriisiilerek orijinal veriler
elde edilmistir. Anket formlarinda isletmelerin
yapisal ozellikleri (kurulug yeri, su, personel,
iiretim, ag kafesler-aglar, yem, hastaliklar, satis
ve pazarlama 6zellikleri) ve karsilagilan sorunlar
bakimindan degerlendirilmistir. Elde edilen
veriler MS Excel programi kullanilarak analiz
edilmistir.
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3.BULGULAR VE TARTISMA
3.1. Isletmelerin Yapisal Ozellikleri

3.1.1. Kurulus Yeri Ozellikleri

Arastirmada faal olan toplam 13 ayr isletmeden
veri elde edilmistir. Aragtirma bulgularina gore
isletmelerin yaklasik %38.46’s1 Ordu ilinde,
%61.54°1 ise Trabzon ilinde bulunmaktadir.
Trabzon ilinde isletme sayisinin Ordu iline gore
daha fazla oldugu goriilmektedir. Ordu (a) ve
Trabzon (b) illerinde bulunan ag kafes
isletmelerinin % olarak dagilimlart Sekil 1°de
verilmistir.

® Persembe

B Kumbas1

B Y omra
B Arsin

Alkcaabat

Sekil 1. Ordu (a) ve Trabzon (b) illerinde
bulunan ag kafes isletmelerinin %
olarak dagilimlar

Ordu’daki isletmelerin kurulus yillar1 1991-
2012, Trabzon’daki isletmelerin ise 2004-2013
yillar1 arasindadir. Isletmelerin kurulus tarihleri
Tablo 2’de verilmistir. Biitiin isletmeler ilgili

kuruluslardan gerekli izinleri aldiktan sonra 15
yil siire ile su alanlarimi kiralamistir.

Tablo 2. isletmelerin kurulus yillar1

] isletme Kurulus Yih
Kodu
o1 1992
0O2a 1991
Ordu 02b 1996
0O3a 1996
03b 2012
T1 2008
T2 2011
T3 2013
T4 2004
Trabzon T5 2008
T6 2007
T7 2013
T8 2010

3.1.2. Su Ozellikleri

Isletmelerin bulundugu alanlarin ortalama su
derinligi Ordu’da 30 m, Trabzon’da ise 45 m
olup tuzluluk orani %016’dir. Yil boyunca su
sicakligr ile ¢Oziinmiis oksijenin minimum ve
maksimum degerleri sirasiyla Ordu’da 7-29°C,
6-11 mg/L, Trabzon’da ise 8-28°C ve 7-11
mg/L’dir. Su parametre degerleri benzer olup,
tiim isletmeler kis aylarinda bulaniklik ve akinti
nedeniyle problemler yasamaktadirlar.

3.1.3. Personel Ozellikleri

Ordu’daki isletmelerde idari ve teknik personel
sayisinin isletme basina 2-3 kisi ve yaslarinin 25-
45 arasinda degistigi, ayrica %91’inin lisans
mezunu oldugu belirlenmistir. Is¢i personel
sayisinin isletme bagina 9-14 kisi, yaslarmin 21-
46 arasinda degistigi, %50’sinin ortaokul ve
%50’sinin de lise mezunu oldugu tespit
edilmistir. Trabzon’daki isletmelerde idari ve
teknik personel sayisinin igletme basma 1-2 kisi
ve yaglarinin 26-44 arasinda degistigi, tamaminin
lisans mezunu oldugu belirlenmistir. Isci
personel sayisinin igletme basma 7-10 kisi,
yaglarinin 25-35 arasinda degistigi, %40’ mnin
ortaokul ve %60’min lise mezunu oldugu
belirlenmistir.

Her iki ilde de tiim personelin balik yetistiriciligi
disinda baska bir isle ugrasmadigi ve isletmelerin
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tamaminda  kadin  personel  ¢alismadig
gozlenmistir. Adigiizel ve Akay (2005) isletme
yoneticilerinin  yaslarinin ~ 28-57  arasinda
oldugunu, Dagtekin (2008) calisan sayisinin 400
tona kadar olan isletmelerde 10-15 kisi arasinda
degistigini, Aydin ve Sayili (2009) tim
personelin yas ortalamasinin 34.6 yil oldugunu,
Dagtekin  vd. (2011) isletme sahiplerinin
yaslarinin = 40-49 arasinda  degistigini  ve
%44’ linlin ilkokul mezunu oldugunu, Emre vd.
(2011) isletme calisanlarinin en yiiksek 25-30
yas ve en diisiik 56 yas istii oldugunu, ayrica
caligsanlarin en yiiksek ilkogretim (%46.7), en
diisiik ytiksek lisans mezunu (%0.9) oldugunu
bildirmiglerdir. Yesilayer ve Goren (2013)
isletme sahiplerinin tamaminin cinsiyetinin
erkek oldugu, isletmecilerin 40-60 yas araliginda
bulundugu, 4 isletmecinin yiiksekogrenim, 2
isletmecinin ilkokul ve 1 igletmecinin de ortaokul
mezunu olduklarini belirtmislerdir. Dagtekin vd.
(2011) ile Yesilayer ve Goren (2013)’in

aragtirmalarinda isletme sahiplerinin 40 yas ve
iistii oldugu goriiliirken, calismada 45 yas ve alti
olarak tespit edilmistir.

3.1.4. Uretim Ozellikleri

Ordu’nun Persembe ilgesinde bulunan 4 isletme
tam kapasite ile iretim yapmaktayken, Kumbasi
mevkiinde bulunan isletme (O3b) yeni
kuruldugundan proje kapasitesinin %33.401
kadar iiretim yapmaktadir. Trabzon’un Arsin
ilgesinde  bulunan  isletme (T5) proje
kapasitesinin %37.64’1 kadar iiretim yaparken,
diger tim isletmeler tam kapasite ile {iiretim
yapmaktadir. Her iki ildeki isletmelerin
cogunlugunun tam kapasite ile iiretim yaptigi
belirlenmistir.  Isletmelerin  ortalama proje
kapasitesi (ton/yil), fiili kapasite (ton/yil) ve
kullanim oranlar1 (%) Tablo 3’te verilmistir.

Tablo 3. isletmelerin ortalama proje kapasitesi (ton/y1l), fiili kapasite (ton/y1l) ve kullanim

oranlar1 (%)

isletme Kodu Proje Kapasitesi Fiili Kapasite Kullanim Oram

(ton/y1l) (ton/y1l) (%)
0] 499 499 100
02a 499 499 100
02b 400 400 100
O3a 499 499 100

03b 900 301 33,40
T1 1750 1750 100
T2 2000 2000 100
T3 1800 1800 100
T4 1790 1790 100

TS5 1700 640 37,64
T6 1800 1800 100
T7 950 950 100
T8 950 950 100

Goknar (2006) 10 isletmeden 6 isletmenin tam
kapasite ile iiretim yaptigini, 4 isletmenin (Al,
A6, A8, AlO) ise kapasitelerini tam
kullanamadiklarini, isletmelerin proje
kapasitelerinin yilda 64-15000 ton arasinda
degistigini belirtmistir. Aydin ve Sayil1 (2009) ag
kafes isletmelerinde isletme basina ortalama 90
ton teorik tiretim kapasitesinin %47.14’linde fiili
balik dretildigini, isletmelerin %357.14’linlin
iretim kapasitelerini  yaklasik iki katina

cikarmak istedigini belirtmistir. Yesilayer (2013)
Tokat Almus baraj goliinde alabalik iiretimi
yapan ag kafes isletmelerinin fiili kapasitelerinin
ortalama %86.32’°sini kullandigin1 ve ortalama
isletme iiretim miktarinin  176.64 ton/yil
oldugunu tespit etmistir. Emre vd. (2011) isletme
kapasitelerinin ~ 10-2340  ton/y1l  arasinda
degistigini, %63’lintin 100 ton/y1l kapasitenin
altinda oldugunu, Erman ve Kii¢iik (2016) ise ag
kafes isletmelerinin proje kapasitelerinin 30-125
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ton/y1l arasinda degistigini bildirmislerdir.
Ordu’daki isletmelerin ~ tamami levrek
(Dicentrarchus labrax L.), gdkkusag1 alabaligi
(Oncorhynchus mykiss, Walbaum) ve sivriburun
karagdz baligi (Diplodus puntazzo, Cetti),
Trabzon’daki isletmelerin tamami ise levrek ve
gokkusagi alabalig1 yetistiriciligi yapmaktadir.
Isletmelerden sadece iki tanesi bir senedir
sivriburun  karagdz baligi  yetistiriciligini
yaptiklarinmi bildirmis ve arastirmada tesis adinin
belirtilmemesini istemislerdir. Ayrica her iki
ildeki isletmeciler levrek ve sivriburun karagoz
balig1 yavrularint Mugla, Adana, Canakkale ve
Aydin’da bulunan kulugkahanelerden,
alabaliklar1 ise Samsun, Rize, Tokat ve
Giimiishane illerindeki alabalik tesislerinden
temin ettiklerini belirtmislerdir.

Her iki ilde bulunan isletmelerde de; levrek
baliklar1 Nisan-Mayis ayinda ortalama 4-5 g
agirliklar arasi temin edildikten sonra 18-19 ay
ag kafeslerde biiylitmeye alinmakta, ortalama
350-500 g agirhiklar arasi hasat edilmektedir.
Alabaliklar yaklasik olarak 200-300 g agirliklar
arasinda Kasim ayinda alinarak, ag kafeslerde 2-
5 ay siiresince yetistirilerek ortalama 500-1000 g
arast  agirliklarda  satisa  ¢ikarilmaktadir.
Sivriburun karagdz baliklar1 ise Mayis ayinda
ortalama 5-8 g aras1 agirliklarda temin edilip, 18-
24 ay siiresi sonunda ortalama 250-350 g
agirliklar arasinda hasat edilmektedir. Emre vd.
(2011) isletmeye alman yavru alabaliklarin
biiylikligiiniin 10-50 g arasinda degistigini,
pazar agirligmin 200-250 g aras1 oldugunu,
isletmelerin  %34’linde baliklarin 4 ayda,
%52’sinde ise 8-10 ayda porsiyonluk agirliga
ulastigini belirtmislerdir. Birici vd. (2014) ag
kafes isletmelerinde alabaligin pazarlama
agirhiginin 220-400 g oldugunu, Erman ve Kiigiik

(2016) biitiin  isletmelerde alabalik satig
agirhiginin  ortalama 250 g oldugunu, bazi
isletmelerde nadiren 250 g’in iizerinde balik
satist yapildigini ifade etmislerdir. Aragtirmada
alabaliklarin, diger calismalardan farkli olarak
daha biiyiik agirliklarda (200-300 g) ag
kafeslerde biiylitmeye alindig: tespit edilmistir.
Ordu Persembe’deki isletmeler yillik aldiklari
yavru balik miktariin 1 milyon adet, Kumbasi
mevkiinde bulunan isletme (O3b) ise 300-350
bin adet oldugunu, Trabzon’daki isletmeler ise
temin ettikleri yavru balik miktarmin yillik
olarak degiskenlik gdsterdigini belirtmislerdir.
Ordu’daki  isletmeler ortalama  stoklama
yogunlugunu levrek ve sivriburun karag6z baligi
icin 9 kg/m3, alabalik icin 7-8 kg/m3,
Trabzon’daki isletmeler ise levrek ve sivriburun
karag6z balig1 icin 8 kg/m3, alabalik i¢in 9-11
kg/m3  olarak  belirtmiglerdir. ~ Ordu’daki
isletmelerde levrek ve sivriburun karagoz baligi,
Trabzon’daki isletmelerde ise alabalik stoklama
oran1 daha fazladir. Goknar (2006) denizde ag
kafeslerde levrek ve cipura icin ortalama stok
yogunlugunu 9.89 kg/m3 olarak bildirmistir.

3.1.5. Ag Kafes ve Ag Ozellikleri

Ordu ilinde toplam ag kafes sayisinin 236 adet
oldugu, bunun 220’sinin Persembe ilcesinde,
16’smin ise Kumbasi mevkiinde bulundugu
belirlenmistir. Trabzon’da ag kafes sayisinin 277
adet oldugu, bunun 171’inin Yomra’da, 64 {iniin
Arsin’de ve 42’sinin ise Akcaabat ilcelerinde
bulundugu tespit edilmistir. Ordu iline gore
Trabzon genelinde isletme sayis1 ve ag kafes
sayis1 daha fazladir. Isletmelerdeki ag kafeslerin
caplar1 ve sayilar1 Tablo 4’te gdsterilmistir.
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Tablo 4. isletmelerde bulunan ag kafes caplar1 (m) ve sayilari (adet)

Ag Kafes Caplari (m)

Isletme Kodu 12 14 16 18 20 22 Toplam

01 11 2 - 35 - - 48
02a - 60 - - - - 60
02b 12 36 - - - 48
03a 3 A 64 - : 64
03b ; - - - 16 - 16

Toplam 23 98 64 89 16 - 236
T1 - - 20 10 - 30
T2 - - 30 - - 30
T3 51 - 6 - - 57
T4 - - 54 - - 54
T5 - - - 18 - 18
T6 - - - 30 - 30
T7 - - 14 - 2 16
T8 - - - - 27 15 42

Toplam 51 - 124 - 85 17 277

Her iki ilde de isletmelerin tamaminda ag
kafeslerin dairesel sekilli oldugu, yiiksek
yogunluklu polietilen (HDPE) malzemeden
yapildigi ve ag kafes c¢aplarimin Ordu’daki
isletmelerde 12-20 m, Trabzon’da ise 12-22 m
arasinda degistigi belirlenmistir. Ordu ilinde 22
m ¢apl1 ag kafes bulunmadigi, en fazla 14 m ¢aph
(98 adet), en az ise 20 m ¢apli (16 adet) ag kafes
bulundugu tespit edilmistir. Trabzon’da ise 14 m
ve 18 m capli ag kafesler bulunmadigi, en ¢ok 16
m capli (124 adet), en az ise 22 m ¢apli (17 adet)
ag kafes bulundugu goriilmistir. Yildiz ve
Sener (2003) caligmalarinda kullanilan kafeslerin
cogunlugunun kare olup ahsap malzemeden
yapildigini, fiberglastan yapilmis dairesel ve kare
kafeslerin ise ¢ok az bir kisminda metal borular
kullanildigini, Aydin ve Sayili (2009) ag
kafeslerin  %57,14’liniin ahsap+profil demir,
%28.57’sinin polyester ve %14.29’unun ise
polyester+plastik malzemeden yapildigini, ag

kafeslerin kare ve dikdortgen seklinde oldugunu
bildirmistir. Birici vd. (2014) ag kafes
isletmelerinin %43 liniin kare kafes kullandigin,
ebatlarinin 5x5x3, 8x8x3 ve 6x6x3 m. oldugunu,
%25.2°sinin off-shore tipi kafes kullandigini,
caplarinin 12, 16 ve 20 m oldugunu, %18.7’sinin
sekizgen kafes kullandigini, ebatlarinin 3x3x7 ve
8x8x7 m oldugunu, %13 liniin ise birden fazla
kafes  ¢esidini  kullanan  isletmecilerden
olustugunu bildirmislerdir. Yildiz ve Sener
(2003), Aydin ve Sayili (2009) ile Birici vd.
(2014)’nin ¢alismalarindan farklt olarak; bu
arastirmada dairesel ag kafesler kullanildig1 ve
caligmalarda ag kafeslerin farkli materyallerden
yapildig1 goriilmektedir.

Arastirmada  biitlin  isletmelerde kullanilan
aglarin diigiimlii aglardan olustugu goriilmustiir.
Isletmelerin kullandiklar1 ag derinlikleri (m)
Tablo 5’te gosterilmistir.
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Tablo 5. Isletmelerin kullandiklari ag derinlikleri (m)

isletme Kodu

Ag Derinlikleri (m)

o1
0O2a
02b
0O3a
03b

Tl
T2
T3
T4
T5
T6
T7
T8

—_— = =
COo o0 PPV OINI 0O

Kullanilan  aglarin  derinlikleri Ordu ve
Trabzon’daki isletmelerde sirasiyla 7-8 m ve 8-
10 m arasinda degismektedir. Trabzon’daki
isletmelerin  ¢ogunlukla daha derin aglar
kullandiklar1 goriilmektedir. Ordu’daki
isletmelerin tamami, Trabzon’daki isletmelerin
ise %62.5’1 ag degisimlerinin azaltilmasi ve
aglarin kirlenmesini engellemek i¢in antifouling
boya kullanmaktadir. Her iki ilde de isletmeciler

ag kafeslerin tamaminin iizerini ortii ag1 diye
tabir edilen aglarla kapattiklarini belirtmislerdir.
Birici vd. (2014) c¢alismasinda yosunlasmay1

Onleyici (antifouling) aglar1 tercih eden
isletmelerin de bulundugunu bildirmistir.
Arastirmada ag kafes isletmelerinde balik

agirhigina ve tiriine gore kullanilan ag goz
acikliklari (mm) Tablo 6’da verilmistir.

Tablo 6. Balik agirligina (g) ve tiirline gore kullanilan ag g6z acikliklari (mm)

Balk Agirhg (g) Balik Tiirii Ag Goz Acikhigl (mm)
Ordu

4-5 Levrek/Sivriburun karagdz 7.5-8

200-300 Levrek/Sivriburun karag6z 18-20
200-300 Alabalik 22

Trabzon

3-5 Levrek/Sivriburun karag6z 6.5-8

200-300 Levrek/Sivriburun karag6z 16-22
200-300 Alabalik 22

Her iki ilde de kullanilan aglarin ag goz
acikliklarinin ~ ¢ogunlukla  benzer oldugu
goriilmektedir. Ordu’da bulunan isletmeler deniz
dalgalarina ve kotii hava kosullarina ¢ok fazla
maruz kalmadiklarini, Trabzon’da bulunan
isletmeler ise daha acikta bulunmalar1 sebebiyle
kotii deniz ve hava kosullarina daha sik maruz
kaldiklarini belirtmislerdir.

3.1.6. Yem Ozellikleri ve Goriilen Hastahiklar

Her iki ilde de isletmelerin tamaminda farkli
markalara ait ekstriide yem kullanilmaktadir.
Ordu’daki isletmelerin ortalama yem doniisiim
oranlar1 (YDO) levrek, alabalik, sivriburun
karag6z baliklari i¢in sirasiyla; 2.01, 1.52, 2.70,
Trabzon’daki isletmelerde ise bu oranlar levrek
ve alabalik icin sirasiyla 2.09 ve 1.53 olarak
tespit edilmistir (Tablo 7). Trabzon’daki iki
isletme sivriburun karagdéz baligina ait yem
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doniisiim oranlarini paylasmak istememistir. Her
iki ilde bulunan isletmelerde levrek ve alabalik
icin tespit edilen yem donilisiim oranlariin
benzer oldugu tespit edilmistir. Ozkesici vd.
(2016) arastirmalarinda levrek baliklarinda yem
donilisim oraninin gruplarda 1.93-2.55 arasinda
degistigini  bildirmistir. ~ Yesilayer (2013)

Tokat’ta ag kafeslerde alabalik yetistiriciligi
yapan isletmelerde YDO oranimi (1.07-1.12), bu
calismadan daha diisiik bulmustur. Bu oranin
diistik olmasinin sebebi de, Ordu ve Trabzon’da
yetistirilen alabaliklarin somon boy alabalik
olmalarindan kaynaklanmaktadir.

Tablo 7. Isletmelerde tespit edilen yem déniisiim oranlar1 (YDO)

isletme Levrek Alabahk Sivriburun
Kodu (YDO) (YDO) Karagoz (YDO)
o1 1,93 1,60 2,80
02a 2,00 1,40 2,65
02b 2,00 1,40 2,65
O3a 2,05 1,60 2,70
03b 2,05 1,60 2,70
Ortalama YDO 2,01 1,52 2,70
Tl 2,50 1,65 -
T2 - 1,50 -
T3 2,20 1,50 -
T4 2,40 1,50 -
T5 2,50 1,55 -
T6 2,50 1,55 -
T7 2,30 1,50 -
T8 2,30 1,50 -
Ortalama YDO 2,09 1,53 -
Iki ilde bulunan isletmeler genellikle yaz belirtmistir. Erman ve Kiiciik (2016)

aylarinda levrek oliimlerinin, kis aylarinda ise
alabalik oliimlerinin goriildiigiini
belirtmislerdir. Genel olarak isletme sorumlulari
hastaliklardan korunmak amaciyla 6l baliklarin
ag kafeslerden diizenli olarak toplandigini,
kulugkahanelerden alinan baliklarin asili olup
olmadiklarina  dikkat ettiklerini,  baliklar
herhangi bir hastaliga yakalandiklarinda ilag
temin ederek yeme katip hastalikla miicadele
ettiklerini, yem oranlarin1  da  hastalik
donemlerinde  azalttiklarim1  belirtmiglerdir.
Arastirma kapsamina alinan 13 isletmede de
alabalik ve levrekte; Vibriyozis, Yersiniozis ve
Pastorellozis ve Aeromonas enfeksiyonlarinin
gorildiigli ifade edilmigtir. Goknar (2006)
isletmelerin hastaliklardan korunmak ig¢in oli
baliklar1 havuz ve kafeslerden toplamaya 6nem
verdiklerini bildirmistir. Tosun (2010) Karadeniz
Bolgesi’nde ag kafeslerde yetistirilen baliklarda

Vibriyozis, Yersiniozis, Pastorellozis,
Kolumnaris, Aeromonas enfeksiyonlar1 ve
bakteriyel solunga¢ hastaligi  goriildigilini

hastaliklardan korunmak i¢in isletmelerin yazin
yilda bir kez ag kafesleri bosaltip aglan
yikadiklarini, giinliik 6lii baliklar topladiklarini,
ayrica isletmelerin %40’ min hastaliklara karsi

direnci arttirmak {izere yemlere vitamin
kattiklarin1  bildirmislerdir. Tosun (2010)’un
bulgusu aragtirmanin bulgusunu destekler

niteliktedir. Goknar (2006) ile Erman ve Kiigiik
(2016)’tin bulgularinda da benzer sekilde ol
baliklarin toplandigi bildirilmistir.

Ordu’daki isletmelerin baliklara asl
yaptirmadigi, Trabzon’daki isletmelerin ise
%75’inin as1 yaptirdigl, %25’inin ise as1
yaptirmadigr  belirlenmistir.  As1  yaptiran

isletmeler verimli sonuglar aldiklarini ifade
etmislerdir.  Isletmelerin geneli hastaliklarin
daha ¢ok c¢evresel faktorlerden kaynaklandigini
diistindiiklerini  ifade  etmistir.  Ordu’daki
isletmeler levrek, alabalik ve sivriburun karagé6z
balig1 yetistiriciliginde hasata kadar olan siirecte
Olim oranlarmi sirastyla %35, %20 ve %5,
Trabzon’daki isletmeler ise levrek ve alabalikta
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sirastyla %55 ve %15 oldugunu, Oliim
oranlarmin her yil degiskenlik gosterdigini
belirtmislerdir. Ordu’daki isletmelerde alabalik,
Trabzon’daki isletmelerde ise levrek oliimlerinin
daha fazla oldugu goriilmiistiir. Goknar (2006)
levrek ve ¢ipura baliklarinda 6liim oranlarinin
sirastyla %5-20 ve %7-15 arasinda, Ozkesici vd.
(2016) levrek baliklarinda o6liim oranlarinin
%3.08-14.26 arasinda degistigini bildirmistir.
Arastirmada tespit edilen levrek 6liim oranlari,
Goknar (2006) ile Ozkesici vd. (2016)’nin
bildirdigi oranlardan yiiksektir. Bunun nedeninin
de yaz aylarinda isletmelerde hastaliklara bagl
levrek oliimlerinin goriilmesinden kaynaklandigi
diistiniilmektedir.

3.1.7. Satis, Pazarlama ve Diger Ozellikler

Ordu’daki isletmelerin tamami toptan ve
perakende, Trabzon’daki isletmelerin ise %50’si
toptan, %50’si de toptan ve perakende satis
yapmaktadir. Toptan olarak satilan tirtinlerde ise
levrek satisin1 10 kg’lik, alabalik satisini ise 12
kg’lik strafor kutularda buzla muhafaza ederek
Istanbul, Ankara ve Samsun gibi biiyiik illerdeki
hallere yapmaktadirlar. Yetistirdikleri baliklarin
satisin1  biiylik kismini1 kis aylarinda, levrek
satisin1 her mevsim, alabalik satisini ise yazin
yaptiklarim1 belirtmiglerdir.  Aydin ve Sayili
(2009) ag kafes isletmelerinin %71.43 {iniin
toptan ve %28.57’sinin perakende, Erman ve
Kiiciik (2016) %80’inin toptan, %20’sinin ise

perakende satis yaptiklarini  belirtmislerdir.
Birici vd. (2014) isletmecilerin %99 unun
baligimi  pazarlarken  biiyiikliigiine  gore

kasaladiklarini, baliklarin pazarlanacagi zamana
kadar kafeslerde tutuldugunu bildirmislerdir.
Isletmelerin ¢ogunlugunda toptan satis oraninin
yuksek oldugu goriilmektedir.

Isletmelerin karada sahip oldugu yapisal
kisimlar; isletme binasi, yem deposu, malzeme
deposu, strafor kutu deposu ve balik paketleme
yeri olarak belirlenmistir. Ordu’daki isletmelerin
tim bu yapilara sahip oldugu, bu yapilarin
genelde betonarme olup, sadece balik paketleme
yerlerinin prefabrik oldugu, Trabzon’da ise bu
yapilarin tamaminin prefabrik olarak yapildigi,
strafor kutu deposunun T3, T5, T7 ve T8
isletmelerinde, malzeme deposunun ise sadece
T3 isletmesinde bulunmadig: tespit edilmistir.

Ordu’daki tiim isletmelerde ag yikama makinast,
buz makinasi, tekne ve hasat tanki bulundugu,
tekne sayisinin Ol igletmesinde 2, O2a ve O2b
isletmelerinde 1, O3a isletmesinde 2 ve O3b
isletmesinde ise 1 adet oldugu, isletmelerde hasat
tanki sayisinin 12-16 arasinda degistigi tespit
edilmigstir. Trabzon’daki isletmelerde ise tekne
sayisinin T2 ve T3 igletmelerinde 3, diger tiim
isletmelerde 2 adet oldugu, hasat tanki sayisinin
4-20 arasinda degistigi, a§ yikama makinasinin
T3, TS ve T6 isletmeleri hari¢ digerlerinde
bulundugu belirlenmistir.

3.1.8. Karsilasilan Sorunlar

Yapilan arastirmada sorunlarin her iki ilde de
benzer oldugu kaydedilmistir. Sorunlar sirastyla;
yem fiyatlarindaki artigin fazlaligi, bunun iiretim
maliyetini yiiksek oranda etkilemesi, balik satis
fiyatinin diigiik olmasi, hastaliklar nedeniyle
donem donem balik Oliimlerinin goriilmest,
ozellikle yazin levrek, kisin alabalik 6liimlerinin
meydana gelmesi, bunun da yetistiriciligi ve
iiretim maliyetini olumsuz etkilemesi, bolgede
kulugkahane olmamasi, kurulum ve kapasite
artirnminda biirokratik islemlerin agirhigr ve
orglitlenme ihtiyac1 olarak ifade etmislerdir.
Ayrica Ordu’daki igletmeler daha 6nce defalarca
aglar kesilerek zarara ugratildiklar i¢in sigorta
kapsamina “ag kafeslere sabotaj veya aglara
kasitli zarar verme” maddesinin de dahil
edilmesini istemektedirler.

Karsilasilan sorunlarin ¢oziimiinde; Ordu’daki
isletmelerin  %66.7’si  Trabzon Su Uriinleri
Merkez Arastirma Enstitiisii’ne, %33.3’1 de 6zel
sektore, Trabzon’daki isletmelerin %12.5°1
Recep Tayyip Erdogan Universitesi Su Uriinleri
Fakiiltesi’ne basvurdugunu, %87.5’1 ise herhangi
bir birime damismadiklarini belirtmislerdir.
Copten (2000) iiretim sorunlarinin baginda; yem
ve vyavru balikk giderlerinin maliyetinin
yiiksekligi ile fiyat dalgalanmalarindan kiiciik
iireticilerin dogrudan etkilenmesinin geldigini,
Aydm ve Sayili (2009) yem fiyatinin yiiksek
olusunu ve yem masrafinin isletme ve lretim
masraflart igerisinde en fazla paya sahip
oldugunu bildirmis, sorunlarin ¢oziimiinde de;
isletmelerin ~ %71.43’iiniin ~ Tarim  1l-Ilce
Midiirliikleri ile, %57.14’iiniin Universite ile
goriistiigiinii, %42.86’ssmin Su  Uriinleri
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Miihendisi ¢alistirdigini, %28.57 sinin ise kendi

tecriibesini kullandigin belirtmislerdir.
Kocaman vd. (2002) fireticilerin en Onemli
sorunlarinin  orgilitlenememeleri  oldugunu,

Erman ve Kiiciik (2016) isletmelerin tamaminda
sorun olarak pazarlamada balik satis fiyatlarinin
diisiikk oldugunu, sorunlarin ¢oziimiine yonelik
ireticilerin tamaminin  Orgiitlenmeye ihtiyag
duydugunu bildirmistir. Birici  vd. (2014)
isletmecilerin sorunlarini; kurulum asamasinda
biirokratik iglemler (%35.1), banka kredisi
(%25.2), teknik sorunlar (%14.4) ve kalifiye
eleman (%9) olarak bildirmislerdir. Ordu’daki

isletmeler ile Aydin ve Sayili (2009)’nin
aragtirmasindaki isletmelerin, sorunlarin
¢Oziimiinde 1ilgili birimlere yiiksek oranda
danistigi, Trabzondaki isletmelerin
cogunlugunun ise kendi tecriibelerini
kullandiklar1 goriilmektedir. Isletmelerin
genelinde  karsilasilan  sorunlarin  c¢aligma

bulgulari ile benzer oldugu goriilmektedir.
4. SONUC VE ONERILER

Her iki ilde bulunan isletmelerde su parametre
degerleri, YDO, ortalama hasat agirligi, goriilen
hastaliklar ve karsilasilan sorunlarin benzer
oldugu tespit edilmistir. Trabzon’daki isletme ve
ag kafes sayilarinin Ordu’dakinden fazla oldugu,
Ordu’da levrek ve sivriburun karagéz baliginin,
Trabzon’daki  isletmelerde ise alabaligin
stoklama oraninin fazla oldugu, Ordu ili
isletmeleri as1 yaptirmazken, Trabzon ili
isletmelerinin %75’inin baliklar1 as1 yaptirdigy,
Ordu’daki isletmelerin tamaminin, Trabzon’daki
isletmelerin ise %62.5’inin aglara antifouling
boya yaptirdig1 tespit edilmistir. Ordu’da
sivriburun  karagdz baligi  yetistiriciligini
isletmelerin tamaminin yaptigi, Trabzon’da ise
sadece iki isletmenin yapti§i, Ordu’daki
isletmelerde alabalik, Trabzon’daki isletmelerde
ise levrek Oliim oranmin yiiksek oldugu
belirlenmistir. Ordu ilinin arag-gere¢ ve yapisal
birimlerinin Trabzon’daki isletmelerden daha

donanimli  oldugu, karsilagilan  sorunlarin
coziimiinde Ordu’daki isletmelerin daha fazla
bilgi  danmistiklar1  ve  yardim  aldiklan
gorilmiistiir.

Bolgede kulugkahane bulunmayis1 yavru balik
temininin uzak mesafelerden gergeklesmesine

yol agmakta bu da adaptasyon sorunlarina neden
olmaktadir. Bolgede kulugkahane kurulmasi i¢in
hibe destegi verilerek isletmeciler ve yeni
yatirimcilar 6zendirilmelidir. Boylece baliklarda
adaptasyon sorunu ortadan kalkacagi gibi
nakliye fiyatlarindan kaynaklanan fiyat artis1 da
s6z konusu olmayacaktir. Isletmelerde dénem
donem hastaliklar yliziinden kayiplar
yasanmaktadir. Hastalikla karsilasan igletmelerin
cogu kendi tecriibelerinden faydalanmakta ve
hastalik teshisi ile ilgili laboratuvarlara mesafe
uzakligindan dolay1 numune gondermemektedir.
Daha c¢ok isletmelerde calisan teknik personel
yoluyla ¢6ziim bulmaya caligmaktadir. En yakin
balik hastaliklar1 laboratuvari Samsun Veteriner
Kontrol  Enstitiisii’'nde olmasmna ragmen,
isletmeciler hastalik teshisi ile ilgili yardim
alabilecekleri birimlerin kendilerine daha yakin
mesafede olmasmi istemektedir. Balik
hastaliklar1 liretimi olumsuz etkileyen Onemli

faktorlerden biridir. Yogun sekilde balik
yetistiriciligi yapan bu isletmelerin
hastaliklardan olusan kayiplarini  6nlemek

amaciyla kendi illerinde hastalik teshis i¢in
Universite ve Bakanlik laboratuvarlari kurulmasi
desteklenmelidir.

Ordu ilinde bugiine kadar iki isletmede kimligi
belirsiz kisilerce kafes aglar1 kesilmistir. Tarsim
(Tarim Sigortalar1 Isletmesi Miidiirliigii)’in Su
Uriinleri Hayat Sigortasi’nda sigorta kapsami1 ve
sigortalanan tehlikeler igerisinde “kafes ve aglar”
police maddesi; “Firtina, hortum, deprem, sel ve
su baskini riskleri, kazalar, predatorler nedeniyle
meydana gelen maddi zarar1 temin eder”
seklindedir. Isletmeciler geneli sigortanin ag
kesilmesi vb. durumlara kars1 yetistiriciyi
koruma altina almadigimi diisiinerek sigorta
yaptirmadigin1  belirtmis ve bu nedenle
ugradiklar biiylik zararlar1 karsilayamamaislardir.
Tarsim sigortasina kasitli olarak aglarin
kesilmesine yonelik police maddesi eklenmesi
yetistiricileri bdyle durumlara karsi koruma
altina alacaktir.

Arastirma bolgelerinde su iiriinleri isleme tesisi
bulunmamaktadir. Isletmeler hasat ettikleri
driinleri uzun siire bekletememekte hemen
satmak zorunda kalmaktadirlar. Bu durumda
isletmeleri sikintitya sokmaktadir. Tarim ve
Orman Bakanligi tarafindan yayinlanan Tarimsal
Desteklemelere iliskin Teblig kapsamina “ilgili
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isletmelerde isleme tesisi kurulmasi” da su
irlinleri destegi kapsamina alinarak bolgede
yetistiricilik sektoriinii  destekleme planlama
calismalarina  dahil edilmelidir. Isletmeler
kalifiye teknik eleman bulmakta sorunlar
yasamakta ve buna ragmen calisan teknik
personel maaglart diisik tutulmaktadir. Bu
durum yetigmis eleman is giiciinii diistirmekte ve
isletmelerin ~ kalifiye  eleman  bulmasini
zorlagtirmaktadir. Sektorde bulunan
miihendislerin maaglari iyilestirilmeli, mithendis
istthdam sayisinda artinma gidilerek teknik
personel ¢ikarlar1 korunmalidir. Su iirlinleri
sektoriinde yeniliklerin takip edilebilmesi i¢in
Tarim ve Orman Bakanligi, 11 ve ilge Tarim ve
Orman Miidiirliikleri, Su Uriinleri Arastirma

Enstitiileri ve ilgili fakdilteler tarafindan
isletmelere  yi1l  igerisinde birden fazla
bilgilendirme toplant1 ve seminerleri

yapilmalidir. Bu kurumlar vasitasiyla igletmelere
yetistiricilik, hastalik, isleme, teknoloji kullanimi
ve yenilikler gibi konularda bilgiler verilerek
hem  yetistiricinin  sorunlarina  cevaplar
bulunacagi gibi hem de bolgede yetistiriciligin
gelisimine ivme kazandirilabilir.

2012 yilinda yaymmlanan Dogu Karadeniz
Bolgesi Su Uriinleri Sektdr Raporu’nda; TR0
Bolgesindeki (Ordu, Giresun, Trabzon, Rize ve
Artvin)  toplam  yetistiricilik  kapasitesini
artirmada yeni kafes isletmelerinin kurulmasinin
en etkili yontem oldugu bildirilmistir. Ayrica
Karadeniz yazin hari¢ alabaliklarin ¢evresel
isteklerine su sicakligi ve tuzluluk yoOniinden
uygun oldugundan tatli suya gore alabaliklarin
daha hizli biiyiitiilmesini saglamaktadir. Raporda
denizde biiylik kapasiteli tesisler kurulabilecek
alanlar ve teknolojilerin mevcut oldugu, Ekim-
Haziran aylar arasindaki donemde alabaliklarin
biiyiitiilmesi i¢in bu durumdan yararlanildiginda
kisa silirede bolgedeki iiretimin katlanarak
artacagi vurgulanmistir (Anonim, 2012).
Karadeniz Bolgesi’'nde Onemli bir {iretim
potansiyeline sahip olan bu isletmeler, bolgede
pazar talebinin artmasi ve pazarlama alt yapisinin
iyilesmesine yonelik ¢alismalar yapmalidir.
Ulkemiz su iiriinleri yetistiriciligi sektdriinde
isletmelerin yetistiricilik giderleri igerisinde
onemli bir paya sahip olan ve iiretim sorunlari
arasinda Onde gelen, yem maliyetlerinin
azaltilmasi gereklidir. Yem igerisinde kullanilan

baglica hammaddelerin temininde yurt dis1
yerine yurt icinden tedarik etmeye yonelik
alternatif yollar devlet destegi vasitasiyla
arastirilmalidir. Bolgede yetistiricilik sektoriiniin
gelismesi icin geleneksel ydntemler yaninda
teknolojik gelismeler takip edilmeli mevcut alt
yapilar gli¢lendirilerek diinya standardinda
modern sistemlerle donatilmalidir. Arastirmada
Ordu ve Trabzon illeri ag kafeslerde balik
yetistiriciligi faaliyetleri kapsaminda
incelendiginde  yetistiriciligin ~ 6nemli  bir
potansiyele sahip oldugu ve gelecek yillarda
artarak bolgenin ekonomik olarak da gelismesine
katki saglayacagi diistiniilmektedir.
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ABSTRACT

The northern coasts of Cyprus island in the Eastern Mediterranean, are polluted by activities such as
growing maritime transportation, recreational usage and tourism activities, consecutively
deteriorating marine habitats and disturbing ecosystems. With the enforcement of MARPOL
Convention in 1983, a reduction of marine pollution has been observed in all seas and ports of the
countries that have accepted it. However, due to the increasing number of ships and growing maritime
trade, number of negligences grew, so there was an increase in marine pollution again. Prevention of
marine pollution is one of the most important goals of the International Maritime Organization (IMO)
which is the enforcing body of MARPOL. The aim of this paper is to investigate and quantify the
preventions and precautions practiced in the northern coasts of the Cyprus island. Rules and
regulations on marine pollution related subjects, which the ships are held responsible are studied and
a questionnaire which covers all relevant and correspondent MARPOL rules is applied to all ships
using the northern ports. As a result, it has been revealed that MARPOL inspections of ships
registered in TRNC ports are not carried out effectively. However, the rate at which ships apply
MARPOL rules has been found to be satisfactory; still many improvements can be made.
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OZET

Dogu Akdeniz'de yer alan Kibris adasinin kuzey kiyilari, artan deniz ulagimi, rekreasyonel kullanim
ve turizm faaliyetleri, siirekli olarak bozulan deniz habitatlar1 ve ekosistemleri bozma gibi
faaliyetlerle kirlenmektedir. MARPOL S6zlesmesinin 1983 yilinda yiiriirliige girmesiyle, kabul eden
iilkelerin tiim denizlerinde ve limanlarinda deniz kirliliginde azalma gozlemlenmistir. Ancak artan
gemi sayisi ve deniz ticareti nedeniyle ithmaller artmis, bu nedenle deniz kirliliginde yeniden artis
olmustur. MARPOL sdzlesmesinin icra orgami olan Uluslararasi Denizcilik Orgiitii'niin (IMO) en
onemli hedeflerinden biri deniz kirliliginin 6nlenmesidir. Bu makalenin amaci, Kibris adasinin kuzey
kiyilarinda uygulanan 6nlem ve dnlemleri aragtirmak ve 6lgmektir. Deniz kirliligi ile ilgili gemilerin
sorumlu oldugu konulardaki kural ve yonetmelikler incelenmekte ve kuzey limanlarim1 kullanan
gemilerle ilgili tim MARPOL kurallarini kapsayan bir anket uygulanmaktadir. Sonug olarak, KKTC
limanlarina kayith gemilerin MARPOL denetimlerinin efektif sekilde yapilmadigini ortaya
koymustur. Buna ragmen gemilerin MARPOL kurallarini uygulama oranlarinin tatmin edici oldugu

goriilmiistiir; hala bir¢ok iyilestirme yapilabilir.

Anahtar sozciikler: MARPOL So6zlesmesi, Deniz Kirliligi, Kibris Adasi

1. INTRODUCTION

Marine pollution can be defined as the direct or
indirect anthropogenic source of substances or
energy into the marine environment, including
estuaries, which results or is likely to result in
such deleterious effects as harm to living
resources and marine life, hazards to human
health, hindrance to marine activities, including
fishing and other legitimate uses of the sea,
impairment of quality for use of sea water and
reduction of amenities (UN, 2018). Human
activities have a major impact on marine
environments. Pollutants released from industrial,
agricultural and domestic activities enter the
oceans through groundwater, surface water and
precipitation. Rapid urbanization and
infrastructure development in coastal areas
encroach on natural habitats and modify the
ecosystem functionings, with changes in currents
and nutrient distribution (IAEA, 2019).

The coastline is the triple interface of air, land and
sea. Pollution in marine coastal areas is also
considered from point and non-point land-based
sources, such as rivers, drainage ditches,
submarine outfalls and coastal cities. There can be
many causes of coastal pollution. The extent of
pollution varies depending upon the position
(Dwarakish, 2015). The definition of coastal
pollution by the World Health Organization
(WHO) is the introduction by man, directly or
indirectly, of substances or energy into the marine
environment, which results or is likely to result in
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such deleterious effects such as harm to living
resources and marine life, hazards to human
health, hindrance to marine activities, including
fishing and other legitimate uses of the sea,
impairment of quality for use of sea water and
reduction of amenities.” (Dwarakish, 2015). In
order to reduce marine pollution, OILPOL
convention has been signed in 1954, for the
prevention and controlling oil spills (United
Nations, 2020). This convention was not
successful and the accidents did not cease to
occur. Following the highly publicized event of
Torrey Canyon in 1967, MARPOL convention
has been signed in 1973, has been revised in 1978
and has been taken into force in 1983. With
MARPOL convention in action, a significant
decrease of petrolium sourced wastes in the seas
and oceans has been noticed (TR Ministry of
Transport and Infrastructure, 2020). In 1973,
IMO adopted the “International Convention for
the Prevention of Pollution from Ships”, now
known universally as MARPOL, which has been
amended by the Protocols of 1978 and 1997 and
kept updated with relevant amendments. The
MARPOL Convention addresses pollution from
ships by oil; by noxious liquid substances carried
in bulk; harmful substances carried by sea in
packaged form; sewage, garbage; and the
prevention of air pollution from ships. MARPOL
has greatly contributed to a significant decrease
in pollution from international shipping and has
been used by 99% of the world’s merchant
tonnage (IMO, 2020a).
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IMO is continuously pursuing a pro-active
approach to enhance implementation and
enforcement, both by flag and port States,
including a pro-active action plan to ensure that
shore-based reception facilities for ship generated
waste keep up with international regulatory
requirements (IMO, 2020b). The MARPOL
contract is reserved for annexes, as it is a contract
to prevent all kinds of pollution in the seas. These
annexes include all types of pollution seas are
exposed to. MARPOL convention address anti-
fouling systems used on ships, the transfer of alien
species by ships ballast water and the
environmentally sound recycling of ships.

Overall, the pollution that ends up in the seas and
oceans, originates from four distinct sources. As
represented in the chart below (Figure 1), the
major part of all pollution comes from the land,
either through run-off and discharges (via

1%

waterways; 44%) or through the atmosphere
(33%). Only 12% of all pollution is due to
maritime activity and shipping accidents.
Dumping of garbage and sewage, as well as the
consequences of offshore drilling and mining
make up for the rest (Potters, 2013). Depending
on the ship’s design and function, bilge water
may contain water, oil, urine, detergents,
solvents, chemicals, pitch, particles, and other
materials. Cleaning out the bilge tank is therefore
bound to release a quantity of pollutants.
Customarily, there is a distinction between
engine bilge and all the other forms of bilge
water. Again, the IMO has imposed a number of
strict rules to limit the impact of the shipping
sector on the marine environment. In this case,
no water exceeding 15 parts per million (ppm) of
oil can be discharged overboard (Potters, 2013).

HRun-off and
Discharges From
Land

H Airbome Emissions
From Land

b Shipping and
Accidental Spills

H Ocean Dumping

Figure 1. Share of the Different Sources of Pollution into the Marine Environment

(Potters, 2013).
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Cyprus is the third largest island in the
Mediterranean Sea, situated 55 nautical miles
west of Syria and 33 nautical miles south of
Turkey. Its dimensions are roughly 225 km from
east to west and at most 97 km from north to
south with a coastline of 350 nautical miles. It is
compact in shape except for a long, tapering
peninsula to the northeast (METU, 2013). Cyprus
is inside the climate zone called 'semi- arid'
according to macroclassification. Mediterranean
Climate is observed, where the summer season is
hot and dry, and the winter season is warm and
with low precipitation (TRNC Meteorology
Department, 2020). According to the latest
census, the population of TRNC has been
determined to be 375.000 people (TRNC Ministry
of Interior, 2019). The number of citizens working
in the maritime sector is at an ideal level which is
an indication that maritime sector is developing.
Even though there are professional fishers on the
island, the majority of them have amateur
activities  (TRNC  Directorate  of  Ports
Department, 2020).

Since the public awareness and sensitivity is high
in the island of Cyprus, garbage or household
waste materials are not discharged from the coasts
or restaurants near the sea. The marine pollution
seen in the ports and beaches of the island of
Cyprus is not due to the negligence of people, but
from the negligence of the government and port
operators.

This paper aims to determine a method to
investigate the applicability of MARPOL rules on
the ships operating from the northern ports of
Cyprus; suggest actions to be applied in order to
prevent the ports from being exposed to the
pollution caused by the ships; and to pursue a
more effective way to prevent marine pollution by
sharing inter-institutional  authorities.  The
methods and equipment used in this thesis have
been carefully selected and applied to meet the
needs and requirements of the port operators. In
addition, it has been determined that there is no
scientific study in this field before, therefore, this
paper is intended to assist further future studies.

2. MATERIAL AND METHOD

The law of MARPOL Convention was approved
by the Turkish Republic of North Cyprus
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Parliament in 2 November 1999 (TRNC
Parliament, 1999). To determine the applicability
rate of MARPOL rules, a questionnaire
consisting of 9 questions was developed. This
questionnaire, which was issued by summarizing
the MARPOL convention, was applied to all
ships operating in the ports and harbours on the
northern coasts of Cyprus. The questions in the
checklist consist of the most basic rules that the
ships must follow, which are included in the law
adopted by the TRNC Parliament. For this
reason, it is inevitable that the applied method
gives definite results.

There are a total of 7 ships registered in TRNC
ports. 5 ships are in Famagusta Port and 2 ships
are in Kyrenia Port. Besparmak ship, which
operates under the Filo Shipping company and
has a weight of 4101 gross tons, is a cargo ship
that makes Ro-Ro transportation between Mersin
and Kyrenia. The Via Mare ship, which operates
under the Akgiinler Shipping company and has a
weight of 8023 gross tons, is a passenger ship
that performs Ro-Ro transportation between
Mersin and Kyrenia. The Hazal ship, which
operates under the shipping company Almeyda
Shipping Ltd. and has a weight of 1585 gross
tons, is a general cargo ship that transports dry
cargo between Famagusta and Hatay. The Tango
ship, which operates under the shipping company
Almeyda Shipping Ltd. and has a weight of 1597
gross tons, is a general cargo ship that transports
dry cargo between Famagusta and Hatay. The
Via Famagusta ship, which operates under the
Akgtlinler Shipping company and has a weight of
5197 gross tons, is a passenger ship that performs
Ro-Ro transportation between Famagusta and
Mersin. The Toros ship, which operates under the
Filo Shipping company and has a weight of 2746
gross tons, is a cargo ship that makes Ro-Ro
transportation between Famagusta and Japan.
The Deep Karpaz ship, which operates under the
Sun Link company and has a weight of 10030
gross tons, is a cargo ship that transports dry
cargo between Famagusta and Mersin. All ships
were visited and questionnaire was filled and
consecutive results are quantified. Separation
systems and general applications were also
checked and finally the visit was completed. The
questionnaire which consists of 9 questions,
includes cargo ships and passengers ships. It does
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not include oil tanker ships. The reason for this is
that there is no registered oil tanker ship in the
TRNC. By applying this questionnaire to ships,
the applicability rate of MARPOL rules on the
northern coast of Cyprus will be determined.
Descriptive statistics will be made using the
percentages of these questions. Results will be
obtained by evaluating these statistics. Analyzes
will be made using these results. Keeping the oil
record book specified in Question 1 is quoted
from rule 20. The parts related to the bilge
separator specified in questions 2 and 3 are
included in rule 9. The alarm system in question 4
is quoted from rule 10. In the 5th question, the
international outlet valve that should be on every
ship is specified in rule 18. The parts related to
the separation system specified in questions 6 and
7 are included in rule 9. The issues stated in the
8th and O9th questions are the applications
requested from the ships by the TRNC Directorate
of Ports Department. The nine yes-or-no
questions (Q’s) on the checklist corresponding to
relevant MARPOL rules are listed below:

QL. Is the "Oil Record Book" filled in properly?
Q2. Does the bilge-water in the ship goes through
the separator before being discharged into the
sea?

Q3. Is the bilge-water separator designed to
prevent the amount of petrol to exceed 15 ppm?
Q4. Does the bilge-water separator have an alarm
system that notifies when the amount of petrol
exceeds 15 ppm?

Q5. Does the ship have international outlet valve
to transfer the sewage from ship to port waste
reception facility?

Q6. Does the ship have an approved separation
system to discharge sewage when the ship is at
least 4 nautical miles away from the nearest land?
Q7. Is the sewage discharge being made at least

Table 1. Results of the Questionnaire

12 nautical miles away from the nearest land
when an approved separation system cannot
function properly? (Out of Territorial Waters)
Q8. Is the "The Waste Notification Form" fully
filled and delivered to the Port Authority on
every entrance?

Q9. Are all kinds of domestic and operational
wastes (garbage) delivered to port operators
when the ship is boarded to the port?

As a result of the application of this method, the
applicability rate of MARPOL rules will be
determined. If the applicability is low, port waste
reception facilities will be used as material. It is
determined that the use of port waste reception
facilities will benefit both the national economy
and the marine environment.

3. RESULTS

The conclusions drawn from asking the questions
in the checklist covering the rules of the
MARPOL Convention law approved by the
TRNC Parliament are presented in this section.
All 7 ships on the northern ports were visited, as
two ships from the Port of Kyrenia and 5 ships
from the Port of Famagusta.

Results indicate that more that half of the
MARPOL Rules are applied. Detailed statistics
of the results are shown in Tables 1-3. Questions
on the checklist were asked to all cargo and
passenger ships registered in the TRNC ports.
The results were based on scientific data and
exact statistics were reached. The questions
asked to the staff working on the ships are
mentioned in detail and all the information
received from the ships is mentioned. Separation
systems were checked and the records kept were
examined.

Ship Name
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Results revealed that wvariable actions were
practiced by the ships. Oil Record Book is kept on
all visited ships. Bilge separator works effectively
used in 4 ships and it is out of order in three ships.
5 of the visited ships have an approved separation
system for sewage discharge, other two ships had
a defective system. All ships had an international
outlet valve. Famagusta port does not request a
waste notification form from ships in the port,
therefore, the ships do not fill this form. In
addition, ships in the Famagusta port dump their
garbage in port containers without keeping
records.

MARPOL rules are not completely applied on the
northern coasts of Cyprus in accordance with the
laws of the TRNC Parliament. As a result of the
researches, it has been determined that the
applicability of these rules is not even controlled.
The captains of the ships visited stated that the
lack of port state control in the TRNC ports is a
major factor in marine pollution. Ship captains
stated that they were inspected in detail by the
port state in every port they went to. However,
they stated that they were never controlled by the
port state in the TRNC ports and that they did not
even see port state control in the TRNC ports.
During the study, it was revealed that the
Directorate of Ports Department lacks such a unit.
Questions 1, 5 and 7 are applied by all ships as
they cover the basic level of MARPOL rules.
Although questions 2, 3, 4 and 6 are rules to be
followed by all ships, they are not controlled by
the port state, so their applicability rate is low.
Question number 8 is applied to ships registered
at the port of Kyrenia and not applied to ships
registered at the port of Famagusta. Therefore, its
percentage is low. Question number 9 is the
question with the lowest applicability rate. The
reason for this is that the port operators in Cyprus
do not receive the waste from the ships. Questions
with an applicability percentage below 50% arise
from the failure of the TRNC country to fulfill its
duty. In accordance with the 12th rule of the
MARPOL convention, it is obligatory to have
port waste reception facilities in the ports of the
contracting countries. For this reason, the
applicability percentage of the 8th and O9th
questions is extremely low.
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As represented in the chart below (Figure 2), the
frequency of the ships answers to the questions is
shown. According to this chart, questions 1, 5
and 7 are the questions with the most "yes"
answers. Questions number 8 and 9 are the
questions with the most "no" answers. Detailed
information on the percentages of these questions
is presented in Table 3.

Another aim in the visits is to compare MARPOL
applications in TRNC ports and MARPOL
applications in countries with a clean marine
environment. This comparison can be made
because the ships visited are also ships that travel
to different countries. The results to be drawn
from this comparison will be applied to the
TRNC ports, ensuring that the MARPOL
contract is a more viable contract internationally
on the northern shores of Cyprus.
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Table 2. Percentages of MARPOL Rules Applied by Ships.

Ship Name MARPOL Rules Applied (%)
Besparmak 100
Via Mare 45
Hazal 78
Tango 45
Via Famagusta 67
Toros 78
Deep Karpaz 45

Table 3. Percentages of Questions Applied by Ships.

Question Number Applicability of Questions (%)
100

58

58

58

100

72

100

29

15
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Figure 2. Response Frequency Chart
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4. DISCUSSION

Marine pollution produces numerous obvious
biological effects, including diseases in plant and
animal species, local or complete extinction of
some species, changes in community structure,
loss or modification of habitat, and human health
complications. Therefore, it is necessary to make
sustainable conventions for the prevention and
elimination of marine pollution (Parker, 2020).
The EU Commission (2000) set out the specific
requirement that all EU ports provide reception
facilities for vessels normally using that port,
these facilities covering a wide range of ship-
generated waste including oily waste, chemical
waste, sewage and garbage. All wastes generated
on board vessels visiting those ports were to be
discharged into reception facilities, unless
vessels had sufficient capacity on board to travel
to their next port of call, with a system of vessel
documentation and inspections to ensure that
vessels were capable of reaching that next port
without the need to discharge waste illegally at
sea. The Directive also includes a requirement for
advance notification by vessels to ports of their
intention to use facilities, a fee system to
encourage use of facilities and a system to
monitor compliance by vessels and the provision
of adequate sanctions for non-compliance
(Carpenter and Macgill, 2005).

In TRNC Environmental Law, it has been
determined that crimes such as discharging from
ship to territorial waters, deliberate discharge of
bilge and ballast water to territorial waters are
higher than the fines and prison sentences of other
crimes in the law. However, it should be stated
that TRNC is an island country, and the seas are
unquestionably important, and that a mistake will
cause great damage to this country in the future.
For this reason, it is determined that the amount of
fines specified is higher than other crimes in the
law. However, the fines are not enough when it
comes to the future of the country and the
cleanliness of the seas. Under the Environment
Law, if an oil ship be stranded and spilled oil into
the sea in the territorial water of the TRNC, the
ship's captain can be fined up to 25 times the
monthly minimum wage or up to 10 years in
prison. As of 01.02.2020, if we calculate the
minimum wage (monthly net minimum wage is
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3,323b in 2020), the fine to be paid by the
individual or the company is 83,075b (TRNC
Ministry of Labor and Social Security, 2020). In
return for this money to be paid to the TRNC
state, the oil, which will have a major
contribution to marine pollution, will be cleaned
from the sea and will be effecting the marine
environment in the future.

According to the Environmental law of TRNC,
the damage to the environment by companies or
individuals will be returned as a fine or
imprisonment. However, in some cases, the
person committing the crime is given 30 days to
clear the pollution in question or compensate for
the damage caused in the environment. If this
pollution or damage is not corrected during this
period, a notice will be issued to the person or
company who committed the crime and fines that
are not paid within 15 days are doubled. In such
case, it is foreseen that it would be risky to give
30 days to the perpetrator of the crime, and the
pollution may spread to a large area if it cannot
clear the pollution in question. Considering the
costs in the ever-changing world economy and
maritime sector, it is considered that 83,075 is
not even close to be sufficient in such a case, it
will be necessary to budget at least more than
100,000% to only clean the oil from the sea and
the government will suffer financially from this
incident. Therefore, in order to increase the fines
in crimes to be committed in marine pollution
and for the fines to be payed as soon as possible,
deterrent articles should be added in to the law.
The most effective sanction held by the Ministry
of Environment is the authority to prepare a law
amendment and submit it to the Council of
Ministers in line with the suggestions to be given
by the Coast Guard Command and the
Directorate of Ports Department. The Ministry
has the authority to include all the rules it deems
necessary to protect the coastal strips and
territorial waters from marine pollution. For this
reason, a special delegation should be created by
the ministry, and reasonable fines should be
determined for the persons and companies that
cause marine pollution as a result of their
research. Fines should be determined by taking
into account the material damage that the state
will suffer as well as the cleanliness of the seas
and submitted to the council of ministers. The
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delegation to be formed should be formed from
people who have raised themselves on marine
pollution and have the necessary knowledge in
this regard. This delegation will be responsible for
all ports of the TRNC supervising the practices
and activities of the port operators, and should
report to the Ministry of Environment to which it
is affiliated. Therefore, it is necessary to determine
the powers of the delegation in the law. Because
this delegation should have the authority to
request the investigation of the pollution rate by
taking samples from the sea water of any port.
With the establishment of the port waste reception
facility, all ships will be able to discharge any
liquid waste from the pier to the port waste
reception facilities. Thus, waste liquids can be
collected in bulk and transferred to recycling
facilities. While this will contribute to the
economy of the TRNC state, it will also prevent
environmental pollution.

5. CONCLUSIONS

Commercial transportation has an important role
among the factors causing marine pollution.
Ballast waters, bilge waters and solid wastes from
the ships are unwanted discharges into the
environment, causing environmental pollution.
The law of MARPOL Convention was approved
by the TRNC Assembly, came into force on 2
November 1999. In this law, the executive
authority has been given to the Ministry of
Transport (TRNC Law, 1999). Although the
maritime transportation in TRNC has increased
since the law came into force, it has been
determined that no work has been done by the
ministry regarding the implementation of the
requirements of the MARPOL Convention
(TRNC Court of Accounts, 2015). No innovations
or changes have been made in the ports since the
law came into force. When it was compared the
conditions of 1999 with today's conditions, the
fact that no innovations were made in the ports for
the developing maritime transport and maritime
trade caused an increase in the pollution rate in the
seas. In addition, it has been determined that
failure to carry out inspections to prevent marine
pollution from ships is a major factor (TRNC
Court of Accounts, 2015).

When all these issues are evaluated, it has been
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determined that the ships and boats in the ports
act careless due to the absence of an
administration that regularly monitors and
controls. Therefore, it was found that the boat
and ship owners were desperate because of the
lack of waste reception facilities in the ports and
therefore they had to discharge the wastewater on
the ship into the port or the coast. In order to meet
the requirements of the MARPOL Convention, it
1s necessary to carry out project studies for the
regulation of ports by the authorized institutions.
It is important that the government supports and
allocates a budget for the projects that will be
prepared by the Ministry of Transport. It has been
determined that ship accidents or environmental
disasters that will be experienced in case of
delaying the project works can cause great
damage to the coasts of the TRNC. For this
reason, it is important to start the activities
without delaying the works and rearrange the
ports. If the inter-institutional authorities are
determined clearly, the island of Cyprus will
have much cleaner coasts in the future, with the
necessary measures being taken. In addition to
increasing the measures, good results will be
achieved with the implementation of sanctions.
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ABSTRACT

This study was carried out to determine the effects of replacement of wheat flour with wheat middling
(WM) and supplemental phosphorus at a level of 1% on growth and nutrient utilization, whole body,
fillet, viscera and liver proximate compositions in turbot, (Scophthalmus maximus Linnaeus, 1758).
The control diet was based on a mixture of three fish meals and whole wheat flour. Fish with an
average initial weight of 266.67+0.72 g were fed experimental diets for 9 weeks. Each treatment was
tried in four replicates. At the end of the experiment, there were no significant effects of the treatment
on growth rate, nutrient utilization parameters such as feed intake, feed conversion ratio, protein
efficiency rate, nitrogen, lipid and energy gains and retentions, hepato-somatic index, viscero-somatic
index, condition factor, whole body (except dry matter which was significantly lower in P added diet
than the control) and organ nutrient compositions (P>0.05). The findings suggest that WM can totally
replace wheat flour and there is a tendency of a positive contribution of dietary P supplementation on
the response variables.
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OZET

Bu ¢alisma kalkan yemlerinde (Scophthalmus maximus Linnaeus, 1758) bugday unu yerine bonkalite
kullanimi1 ve %1 diizeyinde ilave fosfor ilavesinin biiylime, yemden yararlanma, tiim viicut, fileto, i¢
organlar ve karaciger besin maddesi kompozisyonlar1 iizerine etkilerini belirlemek iizere
yuriitiilmistiir. Kontrol yemi ii¢ farkli balik unu karsimi ile bugday unu esash olarak hazirlanmistir.
Arastirmada, ortalama baslangic agirligi of 266.67+0.72 g olan baliklar 9 hafta boyunca deneme
yemleri ile beslenmislerdir. Her bir deneme grubu dort tekerriirlii olarak denenmistir. Deneme
sonunda, deneme gruplar1 arasinda biiyiime orani, yem tiiketimi, yemden yararlanma, protein etkinlik
orani, azot, lipit ve enerji degerlendirme parametreleri, hepatosomatik indeks, i¢ organlar indeksi,
kondisyon faktorii, viicut (fosfor ilaveli grupta kontrolden daha diisiik kuru madde harig) ve organ
besin kompozisyonlar1 bakimindan herhangi bir fark bulunmamistir (P>0.05). Arastirma bulgulari,
kalkan yemlerinde bonkalitenin bugday ununun tamami yerine kullanilabilecegini gostermistir.
Ayrica, fosfor ilavesinin ele alinan degiskenler bakimindan pozitif yonde etkileme egilimine sahip

oldugunu ortaya koymustur.

Anahtar sozciikler: Kalkan, balik besleme, bonkalite, fosfor

1. INTRODUCTION

Whole wheat or wheat flour are widely used in
fish diets as a carbohydrate source (Hertrampf
and Piedad-Pascual, 2000; NRC, 2011). Wheat
middlings is a by-product of wheat milling,
obtained while wheat is processed to flour, also
known as wheat pollard and generally contains
higher protein, P and cellulose than flour
(Cromwell et al., 2000, Cheng and Hardy, 2002
Hertrampf and Piedad-Pascual, 2000). Although
wheat middling is cheaper than the meal, the
effects of its dietary use instead of wheat meal on
growth and feed utilization in aquatic species
have not been adequately studied. Available
studies on fish species including rainbow trout
(Oncorhynchus mykiss), Atlantic salmon (Salmo
salar) and silver catfish (Rhamdia quelen)
suggest that wheat middling is a valuable
carbohydrate source when included at adequate
levels (Hilton and Silinger, 1983; Hughes, 1990;
Pessini et al., 2019).

Phosphorus (P) is an essential element for fish
and many symptoms such as poor growth,
skeletal deformities, deteriorated mineral
metabolism and increased lipid accumulation
occurs when dietary concentrations are
insufficient (NRC, 2011). However, excessive
dietary P levels above the requirements are not
deposited in the fish body and excreted to the

environment via faeces and urine, which may
lead to eutrophication (NRC, 2011). Fish meal is
used as the main protein source in fish feeds and
supplies substantial amounts of other nutrients
including P. Although a report related to dietary
P deficiency has not been encountered in turbot
fed diets with commonly available ingredients
(Nagel et al., 2012, Burel et al., 2000), there is
no specific attempt to dealt with dietary P
supplementation to fish meal-based diet in
turbot. This could be of significance since P is
present in fish meal in complex Ca
hydroxyapatite-formation that reduces
digestions of P and other minerals by fish (Satoh
et al., 1987, Albrektsen et al., 2009). Therefore
some authors suggest a dietary supplementation
to fish meal-based diets (Albrektsen et al., 2009),
but if this is a necessity in turbot diets based on
fish meal or not remains unknown. Turbot is
considered an alternative fish species for
diversification of the finfish aquaculture sector
of Turkey.

Therefore this study was planned to determine
the effects of supplemental dietary phosphorus
with and replacement of wheat meal with
middling in fish meal-based diets on growth
performance, whole body, and organ proximate
compositions of turbot.
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2. MATERIAL AND METHOD
2.1.Fish and Rearing System

The experiment was carried out at the Beymelek
Unit of Mediterranean Fisheries Research
Production and Training Institute, Antalya,
Turkey. Juvenile turbot were transferred from
Central Fisheries Research Institute, Trabzon,
Turkey. Fish were randomly allocated to 12
tanks (50 x 70 x 40 cm) with 100 L water holding
capacity and adapted for three weeks before the
commencement of the study. Up to the
experiment, fish were fed a commercial diet
(Kilig Deniz Uriinleri, Mugla, Turkey) with 57%
protein and 9% lipid. At the start of the
experiment, the number of fish in each tank was
reduced to eight fish. The average initial weight
was 266.67+0.72 g. Brackish water treated with
UV was supplied to each tank at a flow rate of
2.5 L/min. Fish were held in an indoor system
allowing natural light to enter and subjected to
natural photoperiod between 16.10.2009 and
18.12.2009. Water temperature, dissolved
oxygen, pH and salinity were monitored daily
with a hand DO meter and pH meter (Y SI Model
55 and 63, YSI Inc., Yellowsprings, OH, USA)
and were 17.66 £0.03 °C, 7.28 £0.03 mg/L, 7.61
+ 0.01 and 8.27+0.01 g/L respectively. During
the study, fish in each tank were bulk weighed at
three-week—intervals and at end of the
experiment after about one day starvation period.
Experimental fish were fed their respective diets
until apparent satiation by hand twice a day for 9
weeks. At the beginning of the experiment, a
total of ten fish were sampled for the
determination of initial body composition
whereas, at the end of the experiment, all eight
fish were sampled from each tank through
overdose ethylene glycol monophenyl ether, four
fish were pooled and used for determination of
final proximate composition, and the remaining
four were used for determination of organo-
somatic indices.

2.2.Experimental Diets
Three diets were formulated based on a dry

matter basis using the linear method in Winfeed
2.8 (Winfeed Ltd., Cambridge, UK). Fish meal

(a mixture of three different fish meal source)
based control diet was formulated with wheat
flour and without supplemental phosphorus
(Table 1).

Table 1. Ingredient and proximate composition
of experimental diets

Control P WM
Fish meal mixture! 65.42 65.63 63.16
Wheat flour 21.66 20.46
Wheat middling - 24.76
Wheat gluten 5 5 5
Fish oil 6.77 6.76 5.93
Monocalcium phosphate - 1.0 -
Vitamin? 0.25 0.25 0.25
Mineral® 0.1 0.1 0.1
Cholin chloride* 0.2 0.2 0.2
CM(C3 0.5 0.5 0.5
Vitamin C¢ 0.1 0.1 0.1

Nutrient levels (dry matter basis)

Dry matter 90.8 91.1 91.7
Protein 54.9 54.5 53.6
Lipid 13.5 133 13.7
Ash 9.7 9.7 10.5
Gross energy 22.1 22.0 21.9
P/E (g CP MJ GE)’ 24.8 24.7 244

133.3% Danish fish meal, 33.3% Peruvian fish meal, and
33.4% local anchovy meal.

2 Vitamin premix included (per kg diet): vitamin A, 25000
IU as acetate; vitamin D3, 3000 IU; vitamin E, 400 mg as
DL- a-tocopheryl acetate; vitamin K3, 15 mg as menadione
sodium bisulfite; vitamin B;, 40 mg as thiamine
mononitrate; vitamin B,, 50 mg as FMN sodium salt;
vitamin Bs, 40 mg as pyridoxine hydrochloride; vitamin
Bi2, 0.02 mg; vitamin C, 350 mg as L-ascorbic acid,;
niacin, 400 mg as niacinamide; inositol, 450 mg; D-
pantothenic acid, 100 mg as calcium DL-pantothenate;
biotin, 1.8 mg as d-biotin; folic acid,10 mg; antioxidant,
250 mg as BHT.

3 Mineral premix included (g per kg diet): copper 6, as
copper sulphate; iron, 30 as iron sulphate; manganese, 60
as manganese oxide; zinc, 75 as zinc oxide; magnesium,
0.15 as magnesium oxide; cobalt, 5 as microgranule cobalt
5%; iodine, 2 as microgranule iodine 10%; selenium, 0.4
as microgranule selenium 4.5%.

4 DSM nutritional products Ltd., Switzerland.

>Ugur Cellulose Chemicals, Aydin, Turkey.

¢ Ascorvet, Vetas, Istanbul, Turkey.

7 Crude protein to Gross energy ratio.
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In the second diet, wheat flour was totally
replaced with wheat middling (WM) whereas in
the third diet exogenous phosphorus as
monocalcium phosphate was added as an
inorganic phosphorus source at a level of 1% (P)
considering the results of Albrektsen et al.
(2009). Before diet preparation, all the
ingredients were ground with a hammer mill
with an 800 pm screen (Kocamaz Machine,
Model KT-20C, Izmir, Turkey), weighed at
predetermined levels, thoroughly mixed and then
the mixtures were pelleted using a pelleting
machine (with a 9-mm die) without steam,
packed in plastic bags and stored at +4 °C until
use.

2.3.Calculation and Chemical Analysis

Growth and feed utilization variables, such as
weight gain (WGQG), daily growth coefficient
(DGC), feed intake (FI), feed conversion ratio
(FCR), condition factor (CF), nutrient intakes,
gains and retentions, protein efficiency ratio
(PER) and N loss, and organ indices were
calculated by the formulas provided in footnotes
of the tables.

Fish samples were stored at -20 °C until analysis.
Before analysis, they were thawed in a
refrigerator overnight and then homogenized
using a kitchen meat chopper (Tefal Le Hachoir
1500, France). Proximate analysis, except crude
lipid, of experimental diets and fish were
performed according to the methods of (AOAC
(1990)): dry matter at 104 °C till constant
weight, ash content by incineration in a muftle
furnace at 600 °C for 2 h; crude protein (Nx6.25)
by the Kjeldhal method after acid digestion.
Lipid was determined with ether extraction using
an automatic extraction system (ANKOMXT15
Extractor, ANKOM Technology, Macedon,
USA). Gross energy values of feeds and fish
samples were calculated using conversion
factors of 39.5, 23.6, and 17.2 MJ kg! for fat,
protein, and carbohydrate, respectively.
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2.4.Statistical Analysis

The normality and homogeneity of the data were
checked by the Shapiro—Wilk test and Bartlett’s
test, respectively. All percentage values were
arcsine transformed before analysis of variance.
One-way analysis of variance (ANOVA)
followed by Dunnett’s test considering wheat
meal diet as the control was used to detect the
significant differences between treatments. A
significance level of P<0.05 was used.

3. RESULTS

All diets were well accepted by the fish and there
was no mortality due to the treatments in the
present study.

Growth rate, FCR, PER, VFI, and organ indices
including CF, VSI and HSI of turbot fed the
experimental diets were comparable (Table 2).
Whole-body dry matter levels of fish maintained
on P were significantly higher than the control
(P<0.05).

However, there were no significant differences
among the treatments in terms of other
proximate parameters (Table 3). Dry matter,
protein, ash, gross energy and crude lipid levels
of fillet, viscera and liver of fish fed the
experimental diets were also not significantly
different (P>0.05).

Nutrient utilization variables of fish such as
nitrogen, lipid and energy gains and retentions
were not significantly affected by dietary
treatments (Table 4) (P>0.05).
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Table 2. Growth and feed utilization of turbot fed diets wheat middling and supplemental P

Variables Control With Phosphorus With Wheat middling
IW (g/fish) 266.7+0.9 266.3+1.6 267.0+1.5

FW (g/fish) 413.1+11.8 423.1+3.8 405.9+14.2

DGC (%. day) 1.60+0.11 1.70+0.03 1.53+0.12

VFI (g/MBW?°3%/day) 4.81+0.12 5.12+0.13 4.97+0.09

FCR 0.87+0.05 0.86+0.04 0.95+0.07

PER 2.12+0.12 2.17+0.09 2.00+0.15

CF 1.44+0.02 1.43+0.06 1.44+0.03

VSI (%) 4.57+0.12 4.63+0.19 4.57+0.12

HSI (%) 1.34+0.07 1.34+0.07 1.27+0.05

IW; Initial weight, FW; final weight, MBW = metabolic body weight; CF = condition factor; DGC = daily growth
coefficient; FCR = feed conversion ratio; FW = final weight; HSI = hepato somatic index; PER = protein retention
efficiency; VFI =voluntary feed intake; VSI = viscera somatic index.

Mean values (n = 4) and pooled standard error of the mean (SE) are presented for each variable obtained after the 9-
week experimental duration. No significant differences were detected between the treatments following the 9 weeks
(P >0.05). VFI = (dry matter intake/ABW)/d. MBW = Geometrci mean (IW + FW)*%, DGC = ([FW1/3—1IW1/3]/d)
% 100. FCR = dry matter intake/weight gain. PER = weight gain/protein fed. CF = (average weight/standard length3)
% 100. VSI = (visceral weight/body weight) x 100. HSI = (liver weight/body weight) x 100.

Table 3. Whole-body, fillet, liver, and intestine proximate compositions of turbot fed diets with wheat
middling and supplemental P

Control With Phosphorus With Wheat middling
Whole-body Initial
Dry matter 22.5 24.32+0.21 23.77+0.01* 23.92+40.13
Gross energy 4.12 4.73+0.06 4.78+0.04 4.87+0.05
Crude ash 4.60 4.64+0.23 4.51£0.10 4.24+0.04
Crude protein 15.25 16.00+0.16 16.15+0.14 16.24+0.20
Crude lipid 1.28 2.37+0.15 2.40+0.03 2.594+0.10
Fillet
Dry matter 23.98+0.46 24.06+0.56 23.64+0.32
Gross energy 5.45+0.18 5.54+0.14 5.36+0.05
Crude ash 2.07+0.05 1.90+0.08 1.914+0.29
Crude protein 19.88+0.36 20.10+0.37 20.02+0.16
Crude lipid 1.88+0.28 1.97+0.15 1.56+0.06
Viscera
Dry matter 18.37+0.65 17.76+0.25 17.26+0.20
Gross energy 3.80+0.15 3.68+0.07 3.61+0.04
Crude ash 1.08+0.03 1.114£0.02 1.03+0.02
Crude protein 14.16+0.54 13.75+0.33 13.46+0.19
Crude lipid 1.13+0.09 1.07+0.03 1.054+0.05
Liver
Dry matter 29.23+2.42 28.98+0.58 28.07+0.54
Gross energy 7.58+0.98 7.26+0.13 6.80+0.17
Crude protein 12.09+0.48 11.31+0.42 11.91+0.27
Crude lipid 11.93+£2.65 11.60+0.58 10.08+0.39

Mean values (n = 4) and pooled standard error of the mean (SE) are presented for each variable obtained after the 9-week
experimental duration. No significant differences, except whole body dry matter which only differed in P-added treatment
from the control, were detected between the treatments following the 9 weeks (P >0.05).
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Table 4. Nutrient utilization performance of turbot fed experimental diets

With Wheat
Control With Phosphorus ~ middling

Nitrogen

Intake (g/kg MBW?®¥/day) 0.42+0.01 0.44+0.01 0.43£0.01

Gain (g/kg MBW%¥/day) 0.16+0.01 0.16+0.00 0.14+0.01

Retention (%) 36.79+1.82 36.49+1.41 33.31£2.30

Loss (g/ kg WG) 48.39+4.00 47.2143.04 54.34+5.88
Lipid

Intake (g/kg MBW?8/day) 0.65+0.02 0.70+0.02 0.68+0.01

Gain (g/kg MBW%¥/day) 0.24+0.03 0.26+0.01 0.27+0.02

Retention (%) 37.35+£3.27 36.78+1.74 40.21+£3.57
Energy

Intake (kJ/kgMBW?3/day) 106.4+2.7 112.3+2.9 109.6+1.9

Gain (kJ/kgMBW%%/day) 32.70+1.98 35.13+0.58 33.76+2.03

Retention (%) 30.67+1.13 31.35£1.05 30.83+1.89

WG; Weight gain.

Mean values (rn = 4) and pooled standard error of the mean (SE) are presented for each variable
obtained after the 9-week experimental duration. No significant differences were detected
between the treatments following the 9 weeks (P >0.05).

4. DISCUSSIONS

Effects of dietary inclusion of wheat middling in
fish have been attracted little attention although
it is widely used in commercial diets (Hertrampf
and Piedad-Pascual, 2000). Existing data in
terms of nutritional evaluation are concentrated
mostly on its nutrient digestibility values. Vidal
et al. (2017) evaluated nutrient digestibility of
wheat and wheat by-products including wheat
middling in diets of tilapia, Oreochromis
niloticus. These researchers recorded lower
nutrient digestibility coefficients of wheat
middling for dry matter, protein, energy, and
amino acid compared with whole wheat, wheat
bran, and wheat germ, which was attributed to its
higher fibre contents. Although very good
energy and protein digestibility values (slightly
lower than fish meal) of wheat middling were
reported for sunshine bass (Morone chrysops @ %
M. saxatilisd) (Rawles and Gatlin, 2000),
apparent dry matter and energy digestibilities
were inferior for tilapia (Guimaraes et al., 2008),
red drum (Sciaenops ocellatus) (McGoogan and
Reigh, 1996), common carp (Cyprinus carpio)
(Fagbenro, 1999), coho salmon (Oncorhynchus
kistuch) and rainbow trout (Sugiura et al., 1998,
Cheng and Hardy, 2002). It appears that high
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cellulose contents in wheat middling reduces the
availability of dry matter and energy to fish.
However, its protein appears to be highly
digestible considering that the abovementioned
studies showed that average protein availability
was over 80%. From these observations, one can
expect that the inclusion of wheat middling to
turbot diets at about 25%, as it was in the present
study, could lead to a deterioration in growth and
nutrient utilization performance. Atlantic salmon
grew equally when fed diets with wheat
middling or triticale as the main carbohydrate
sources (Hughes, 1990). However, when the
dietary wheat middling level was reduced from
32.7 to 16.4% with a replacement of wheat bran
in diets of rainbow trout, the final average weight
of fish significantly increased (Hilton and
Slinger, 1983). Replacement of corn flour with
wheat middlings in diets of juvenile silver catfish
resulted in comparable growth performance
(Pessini et al., 2019). Although numerically
inferior growth rate, FCR and PER values in fish
reared on WM diet than those on the control were
the case in the present study but these differences
were not significant (P>0.05), being within the
range of those reported previously for turbot
(Sevgili et al., 2015a; 2015b; Kurtoglu et al.,
2019).
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Furthermore, the whole body, fillet, viscera, and
liver proximate compositions, as well as
nitrogen, lipid and energy utilization variables of
WM fed fish, were comparable to those on the
control diet. This suggests that wheat middling is
on par with wheat flour in terms of nutritional
values for turbot and can be used in place of
wheat flour. Care should be exercised, however,
in using WM in turbot diets above 25% because
high dietary inclusion rates could result in
growth deteriorations in terrestrial monogastric
animals such as pig (Cromwell et al., 2000).
Moreover, WM is a highly variable ingredient in
terms of nutritional compositions (Cromwell et
al., 2000), which could place it in an ingredient
class of prudent use in turbot diets.

Dietary P requirements of turbot have not been
determined but other flatfishes such as Japanese
flounder (Paralichthys olivaceus) are reported to
require a dietary level between 0.45- and 1.65%
(Wang et al., 2005, Uyan et al., 2007, Choi et al.,
2005). Japanese flounder fed dietary P deficient
diets showed poor growth, FCR, low whole body
ash and phosphorus, opercula malformations,
deformed head, spongy vertebral bones, and high
whole-body lipid (Uyan et al., 2007, Wang et al.,
2005, Choi et al., 2005). Although fish meal is a
highly rich source of P, sometimes supplemental
P can be essential. For instance, Atlantic salmon
fed a diet based on fish meal from blue whiting
which was devoid of dietary inorganic P
supplementations were suffered from dietary P
deficiency by showing reduced growth, bone
mineralization, and lipid accumulation (Fjelldal
et al., 2016). So far, no specific attempt to
investigate the effects of dietary P addition into
turbot diets based on fish meal has been done.
However, a study conducted in turbot reared in
the recirculation system has suggested that a
concentration of waterborne orthophosphate of
about 25 mg/L could improve some performance
variables including SGR and protein retention
(van Bussel et al., 2013). In the present
experiment, dietary P addition at 1% did not
change fish performance variables, HSI and VSI,
although numerically some improvements in
growth rate, together with whole-body
proximate compositions except dry matter which
was significantly lower than the control were
recorded. The control diet had a sufficient

amount of P to meet dietary requirements, which
may be due to the incorporation of three different
sources of fish meal. Indeed, the use of a mixture
of fish meal rather than a single source can
substantially change the levels of dietary
phosphorus levels and subsequent mass balance
values including whole body intakes, gains,
retentions, and losses to the environment
(Sevgili et al., 2015b). Indeed, fish meal with
high P contents lost more P to the environment
in that study even though it is now known
whether other fish meal sources were sufficient
in terms of meeting the dietary P requirement of
turbot (Sevgili et al., 2015b). However, as long
as a mixture of fish meal sources is included at
levels around presently used, a dietary P
deficiency will be never the case or no dietary P
addition will be required as judged from the
results of the current study. However, a luxury
use of three fish meal in turbot or other
aquaculture fish diets at about 60% as in the
present study will not be possible considering the
finite production of global fish meal regardless
of species or origin. The inclusions of plant
protein sources instead of fish meal especially at
increased  levels  generally  necessitate
supplementing  either exogenous dietary
phosphorus or phytase and/or organic acids in
fish (NRC, 2011).

Briefly, wheat flour can be replaced in growing
turbot diets without deterioration of growth, feed
utilization, and whole-body or organ
biochemical compositions. Cost estimation of
the experimental diets revealed that using WM
in place of flour reduced the diet price by about
6%. Although there was no significant reduction
in the cost of feeding with WM for a unit of fish
production over the control diet, the present
results give extra room in the selection of cereal
products in turbot diets. Yet, variabilities in the
nutrient compositions of WM should be taken
into consideration when using in aquaculture
diets. No positive effect of P supplementation
into turbot diets with a mixture of fish meals as
the main protein source is observed. Further
studies are required to determine dietary P
requirements at different sizes of turbot for
optimization of dietary levels.
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ABSTRACT

The research was carried out in the fisherman's harbor and Akg¢akoca Fisheries Cooperative in Diizce
(Akgakoca district) in June-July 2020, and it was aimed to determine the price relations between
species and years by defining the monthly price changes of sea fish.

The sales prices of the most sold fish like anchovy (Engraulis encrasicolus ponticus), horse mackerel
(Trachurus trachurus), whiting (Merlangus merlangus), red mullet (Mullus barbatus), small red
scorpionfish (Scorpaena porcus), grey mullet, golden grey mullet (Mugil cephalus), tub gurnard
(Chelidonichthys lucerna), mediterranian shad (4/osa fallax nilotica) and turbot (Psetta maxima) in
Akgakoca through the cooperative, and the price evaluation of the last five years has been made in
detail.

When the average prices of fish offered for sale in Ak¢akoca and the annual average fish prices in
Turkey were compared; it was determined that the prices of red mullet and turbot were below the
Turkey average in Akgakoca and the annual average prices of other fish were relatively above the
Turkey average.
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OZET

Arastirma, 2020 yili1 Haziran-Temmuz aylarinda Diizce ili Akcakoca ilgesinde balik¢t barinagi ve
Akcakoca Su Uriinleri Kooperatifinde gerceklestirilmis olup, deniz baliklarmin aylhk fiyat
degisimleri tespit edilerek, tiirler ve yillar arasindaki fiyat iliskilerinin belirlenmesi amaglanmistir.
Akgakoca’da en cok satis1 yapilan hamsi (Engraulis encrasicolus ponticus), istavrit (Trachurus
trachurus), mezgit (Merlangus merlangus), barbunya (Mullus barbatus), kalkan (Psetta maxima),
iskorpit (Scorpaena porcus), ketal (Mugil cephalus), kirlangigc (Chelidonichthys lucerna) ve tirsi
(Alosa fallax nilotica) baliklarimin kooperatif aracilig1 ile satis fiyatlar1 ve son bes yilin fiyat
degerlendirilmesi ayrintili olarak yapilmistir.

Akgakoca ilgesinde satiga sunulan baliklarin ortalama fiyatlar: ile Tiirkiye’deki yillik ortalama balik
fiyatlar1 ile karsilastirildiginda; barbunya ve kalkan baligi fiyatlarn Akgakoca’da Tiirkiye
ortalamasinin altinda diger baliklarin yillik ortalama fiyatlarinin goreceli olarak Tiirkiye ortalamasi
iizerinde oldugu tespit edilmistir.

Anahtar sozciikler: Akcakoca, deniz baliklari, fiyat, aveilik
ve balikeilik pazarlamasinin kiiresellesmesi son

donemlerde av giiciinde biiylik artis meydana
getirmistir (Anticamara vd., 2011). Balik¢ilik

1. GIRIS

Saglikli ve kaliteli yasam insanligin ortak

hedeflerindendir. Yaslanan diinya, yipranan filolarinin av giiciindeki bu orantisiz artig, dogal
besin kaynaklar1 ve diinya niifusundaki artis kaynaklar {izerinde asir1 av  baskisinin
beslenme ihtiyacinin sabit bir iiretim degerine  olusmasini tetiklemistir (Srinivasan, 2012;
ulagmis olan su {irlinleri aveiligi ile karsilamakta ~ Watson vd., 2013).

FAO (2020) verilerine gore; son bes yildir, deniz
ve i¢ su avciligl toplam tiretimi 100 milyon tona

yetersiz kalacagi distiniildiigiinden kontrolli
liretim olarak yetistiricilikten

yararlanilmaktadir.

Arastirmalar, insanligin ilk ¢aglardan itibaren
yasamsal faaliyetleri nedeniyle balik avciliginin
ve yetistiriciligi sonucunda elde edilen iiriinlerin

yaklagmistir. Diinya avcilik {iretiminin yaklagik
%30’unu  Cin, Endonezya ve  Peru
karsilamaktadir. Bu oranin yaklasik %50°si ile
Cin en biiyiik paya sahiptir. Diinya su iiriinleri

temel gida olarak kullanildigini géstermektedir  iiretiminin %54’  avciik  yoluyla elde

(OKA, 2014). Giliniimiizde diinya niifusundaki edilmektedir (Tablo 1).

artisin bir sonucu olarak, teknolojik gelismeler

Tablo 1. Diinya Su Uriinleri Avcilik Uretimi (ton) (FAO, 2020)
Ulkeler 2014 2015 2016 2017 2018

Cin 16 117816 16386165 15787555 15373195 14 647 820
Endonezya 6459 893 6690918 6543 195 6 736 980 7216 257
Peru 3573 371 4 824 050 3796 978 4157 414 7169 817
Hindistan 4980 603 4 843 388 5176 369 5531313 5320253
Rusya 4259 096 4457 163 4759 392 4 864 504 5108 858
ABD 4984 834 5040 358 4903 670 5034 030 4744 569
Vietnam 2743 462 2 860 638 3077 841 3315207 3347 039
Japonya 3639028 3404 055 3200 094 3205 754 3130925
Diger 41323393 40811204 40349773 4220285 43254571
Diinya AVCILIK TOPLAMI 90383193 91611809 89628685 93117193 96 429 088
Diinya TOPLAM URETIM 160937318 164424071 166 186 665 172727422 178 550 941
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Tiirkiye su ftriinleri tiretiminin 2010 yilinda
yaklasik %74’1 avcilik yoluyla elde edilirken, bu
oran 2019 yilinda yaklasik %355 olmustur
(TUIK, 2020). Avcilik iiretiminde yetistiricilige
gore diisiis gozlenmektedir. Avcilikta meydana
gelen dalgalanmalar, takip eden yillardaki tiretim
miktarlarinin  tahmin etmesi de miimkiin
olmamaktadir. Tirkiye avcilik {retimindeki
dalgalanmalar diinyadaki avcilik {iretiminde de
goriliirken, yetistiricilikte ise ylikselen bir ivme
gozlenmektedir (FAO, 2020). Tirkiye’deki
avcilik ve yetistiricilik tiretimi ile ilgili durum da
diinyadaki {tretimle benzerlik gostermektedir
(Sekil 1).

500000
400000 -~ ./*
\._'—.§ P
300000 —
Y
200000
100000
0
2015 2016 2017 2018 2019

*Avcilik (ton) =3 e Yetistiricilik(ton)
Sekil 1. Ttirkiye’de su trinleri aveilik ve
yetistiricilik iiretimi (ton) (TUIK, 2020)

Ozellikle su iiriinleri avciliginda birlikte calisma
kiiltlirliniin yarattig1 giicii kullanarak, avlarini
ticarilestirip ve maliyeti paylasilarak balik¢ilik
faaliyetleri siirdiiriilmelidir. Uretimden piyasaya
arza kadar olan silire¢, tamamiyla ayni
olmamakla  beraber, benzer sorunlarla
karsilasilmaktadir. Balik¢ilar; karsilikli gliven ve
sorumluluga dayal1 (Yiicel vd., 2021), ekolojik
sistemin zarar gdrmeyecegi, sektorel biiylimenin
ve sirdiriilebilirligin birlikte gerceklesecegi
(Reyhan, 2017), demokratik toplum olugmasina
katki saglayacak ve aktif ekonomik katilim1 6n

plana g¢ikaracak esit ortakligt esas alan
orgiitlenmeler  (Yiicel ve Acar, 2018)
gerceklestirilmelidir.

Aragtirmada, Tiirkiye’nin Bati Karadeniz

Bolgesi'nde yer alan Diizce ili Akcakoca
ilgesinin deniz baliklar1 aylik fiyat degisimleri
tespit edilerek, tiirler ve yillar arasindaki fiyat
iliskilerinin belirlenmesi amag¢lanmustir.
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Akcakoca ilgesinde 391 adet ticari amagli su
driinleri ruhsatina sahip balik¢1 bulunmaktadir.
Balikeilik faaliyetleri 13 adedi 12 metre {izerinde
olmak  {izere, 84 kayith tekne ile
yuriitiilmektedir. Cografik konumu ile de
Karadeniz’in genel sorunlarinin da 6nemli bir
gozlem noktast konumunda olmasi nedeniyle
yliriitiilecek her bir calisma sektdr agisindan ayri
bir dnem tasimaktadir. Akgakoca’da yiiriitiilen
bu aragtirmanin durum tespitinin yaninda ydresel

farkliliklar ~ disinda  bolgesel  politikalar
iretilmesinde diger balik¢ilik bolgeleri igin de
onemli derecede katki saglayacagi
diisiintilmektedir.

2. MATERYAL VE YONTEM

Calisma 2020 yili Haziran-Temmuz aylarinda
Diizce ili Akgakoca ilgesinde balik¢i barmagi ve
Akcakoca Su  Uriinleri  Kooperatifi’'nde
gerceklestirilmistir.

2.1. Arastirma Bolgesi

Diizce iline bagli Akgakoca ilgesi; Yiizolgiimii
440 km?, doguda Zonguldak ili, giineydoguda
Yigilca ilgesi, giineyde Merkez ilge ve Cilimli
ilcesi, glineybatida Cumayeri ilgesi, batida
Sakarya ili, kuzeyde de Karadeniz ile ¢evrilidir.
Ilge niifusu 39 229°dir. Ilge, 35 km uzunlugunda
sahil seridi ile Karadeniz’in 6énemli turizm ve
balik¢ilik merkezlerinden biridir (Sekil 2).

2.2. Veri Toplama

Arastirmanin birincil verileri Akgakoca Su
Uriinleri Kooperatifi verileri ve balik¢ilarla yiiz
yiize goriismelerden elde edilmistir. Ikincil
veriler ise FAO ve TUIK gibi su iiriinleri
istatistiklerine ulagilabilen resmi kuruluslardan
elde edilen veriler olusturmaktadir.

2.3. Veri Degerlendirme

Veriler aylik ortalamazstd. olarak verilmistir.
Tiirlerin Tiirkiye ve Akcakoca’daki fiyatlari
arasindaki farkliliklar tek yonlii varyans analizi
(ANOVA) ile Minitab 17 programinda
degerlendirilmistir.
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Sekil 2. Arastirma bolgesi (Ak, 2010)

3. BULGULAR

Calismada, kooperatif araciligi ile satis1 yapilan,
ekonomik degeri yiiksek olan tiirlerden hamsi

merlangus), barbunya (Mullus barbatus), kalkan
(Psetta maxima), iskorpit (Scorpaena porcus),
kefal (Mugil cephalus), kirlangig
(Chelidonichthys lucerna) ve tirsi (Alosa fallax

(Engraulis  encrasicolus ponticus), istavrit  nilotica) baliklarmin son bes yillik fiyatlariin
(Trachurus trachurus), mezgit (Merlangus  degerlendirilmesi yapilmistir (Tablo 2).
Tablo 2. Ak¢akoca Ilgesi deniz baliklar1 iiretim miktar1 (kg)
Téirler YILLARA GORE URETIM MIKTARI (Kg)
2015 2016 2017 2018 2019
Barbunya 139 000 126 500 109 000 133 000 120 000
Hamsi 7 000 280 000 690 000 1 300 000 700 000
iskorpit (Carpan) 6000 19 000 15200 22 500 14 500
Istavrit (Kraga) 10 500 9 000 10 600 40 000 8 400
Kalkan Baligi 11 200 25000 11 500 13 000 5300
Kefal 11 300 5600 6300 11 500 4000
Kirlangig 560 1200 280 700 300
Mezgit 372 000 63 500 107 000 50 000 113 000
Tirsi 14 000 11 000 18 600 39 000 14 500

Akgakoca deniz baliklart aveiliginin son bes yili
degerlendirildiginde; 2015 yilinda; mezgit 372
000 kg ile ilk siray1 alirken barbunya 139 000 kg
ile ikinci sirada 10 500 kg ile istavrit (kraga)
liciincii sirada yer almaktadir.

Akcakoca’da 2016 yilinda deniz baliklar
tiretiminde ilk {i¢ sirayr hamsi 2 800 000 kg,
barbunya 126 500 kg ve mezgit 61 500 kg
almustir.

Akgakoca’da 2017 yilinda hamsi 690 000 kg ile
ilk sirada, mezgit 109 000 kg ile ikinci sirada,
barbunya 61 500 kg ile ii¢lincii sirada satilan tiir
olarak yerini almstir.

2018 yilinda, tiim zamanlarin en ¢ok avciliginin
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yapildigit hamsi 1 320 000 kg ile ilk siray1
almistir. Ikinci sirada barbunya 133 000 kg ile
liclincii sirada ise 50 000 kg ile mezgit yer
almustir.

2019 yilinda ise; 700 000 kg ile hamsi ilk sirada
yer alirken bunu, 120 000 kg ile barbunya 113
000 kg ile mezgit takip etmistir.

Tiirkiye genelinde oldugu gibi Akcakoca
ilgesinde de en fazla avciligi yapilan deniz
baliklar1 arasinda hamsi gelmektedir (Tablo 2).
Hamsinin av bollugunun fiyatin1 da etkiledigi
diistiniilmekte olup, incelenen yillarda ortalama
fiyatin 5.00£0.00 ile 10.00+0.00 TL arasinda
oldugu tespit edilmistir (Tablo 3).



Yiicel et al., Turkish Journal of Maritime and Marine Sciences, 2021 7(2): 138-145

Tablo 3. Akcakoca Ilgesi deniz baliklar1 yillik ortalama fiyatlar: (kg/TL)

2015 2016 2017 2018 2019
Barbunya 12.00+0.15 14.50+0.50 24.50+1.74 21.25+2.63 28.00+0.82
Hamsi 7.00+0.00 5.00+0.00 8.00+0.31 10.00+0.12 7.5042.50
Iskorpit 5.00+0.12 5.00+0.58 10.25+0.41 7.30+0.30 10.00+0.04
Istavrit 8.11+0.51 9.14+0.40 12.12+0.92 10.0040.05 15.00+0.00
Kalkan 48.00+1.10 40.00+0.00 97.14+4.74 66.25+2.63 99.38+4.27
Kefal 5.55+0.15 5.67+0.83 11.67+0.83 8.70+0.83 12.00+0.82
Kirlangig 31.43+2.65 30.00+0.03 37.5+1.12 37.5+£7.50 40.00+0.07
Mezgit 8.25+0.41 8.86+0.41 15.00+0.98 20.00+0.00 17.50+£0.91
Tirsi 3.43+0.29 4.00+0.44 8.71+0.60 7.43+0.43 10.00+0.13

Yiicel vd. (2017)’nin, Sinop ilinde yiirtittiikleri
benzer calismada da fiyat1 etkileyen en 6nemli
faktoriin av bollugu oldugu belirtilmistir.
Akgakoca il¢esinde av bollugunu etkileyen
olumsuzluklarin = basinda, avlanma igin
harcayacaklar1 zamani, av arag ve gereclerinin

hasar gormesini Onlemek i¢in harcamak
gelmektedir.  Limanin  fiziki  yapisindan
kaynaklanan olumsuz sartlarindan
etkilenmemek ic¢in fazla zaman harcadiklar1 da
saha  c¢alismasinda  balik¢ilar  tarafindan
belirtilmistir.

219 yilinin fiyatlarina bakildiginda; hamsinin en
diisiik 5.00 TL, en yiiksek 10.00 TLye, istavritin
fiyatinin degismedigi ve 15.00 TL’ye satildigi,
mezgitin 15.00 TL ile 20.00 TL araliginda,
barbunyanin 20.00 TL ile 30.00 TL araliginda,
kalkan baligmin 75.00 TL ile 120.00 TL

araliginda satilirken kefalin ise 10.00 TL ile
15.00 TL arasinda satildig1 belirlenmistir (Tablo
4).

Barbunya ve kalkan baligi fiyatlar1 Tiirkiye
ortalamasinin altinda diger baliklarin yillik
ortalama fiyatlarinin ise goreceli olarak Tiirkiye
ortalamasi tizerinde oldugu goriilmektedir (Sekil
3). Akgakoca 6nemli bir deniz baliklar1 aveiligt
merkezlerinden biri olmasina karsilik balik
fiyatlarinin ~ pahali  oldugu  goriilmektedir.
Goreceli bu pahaliligin istatistiki olarak énemli
olmadig1 belirlenmistir (p>0.05). Karadeniz’in
diger balik¢ilik merkezlerinden biri kabul edilen
Sinop ilinde yiiriitiilen benzer ¢aligmada; istavrit,
lifer, palamut, barbunya ve mezgit balifi
fiyatlarinin Tiirkiye ortalama fiyatlarina yakin,
hamsi ve kalkan balig1 fiyatlarinin ise yiiksek
oldugu tespit edilmistir (Yiicel vd., 2017).

Tablo 4. Deniz baliklar tiretim/tliiketim miktar1 (ton) ve fiyat hareketleri

2019 Yih Deniz Baliklar: Fiyat Hareketleri (TL+s_)

Akcakoca ilgesi Fiyatlar

Balik Tiirii Uretim insan Tiirkiye (kg/TL)
Miktarnt Tiiketimi Ortalamasi P
ton/yil yil/ton TL/kg Minimum  Max Ortalama
Fiyat Fiyat Fiyat

Hamsi (Engraulis encrasicolus ponticus) 262 544 82 658.1 7.31 5.00 10.00  7.50£2.50
Iskorpit (Carpan) (Scorpaena porcus) 154.2 154.2 16.33 10.00  10.00 10.00+0.04
Istavrit (Trachurus trachurus) 13180 13 180.0 9.83 15.00 15.00 15.00+0.0
Mezgit (Merlangus merlangus) 8941 8941.0 12.81 15.00 20.00 17.50+0.91
Barbunya (Mullus barbatus) 1718.7 1718.7 39.88 20.00  30.00 28.00+0.82
Kalkan (Psetta maxima) 272.0 272.0 113.60 75.00 120.00 99.38+4.27
Kefal (Mugil cephalus) 2 181.6 2 181.6 11.52 10.00  15.00 12.00+0.82
Kirlangi¢ (Chelidonichthys lucerna) 46.4 46.4 40.94 40.00  40.00 40.00+0.07
Tirsi (Alosa fallax nilotica) 1965.3 1965.3 5.49 10.00  10.00 10.00+0.13
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Sekil 3. Tiirkiye ve Akcakoca ortalama balik fiyatlar

Tablo 5 incelendiginde goriilecegi gibi  Arastirmaya konu olan yillar igerisinde
Akgakoca’da avcilig yapilan diger balik tiirleri  kooperatif araciligi ile en az satis1 yapilan 2015
icerisinde tiim zamanlarin en ¢ok avlanan liifer  yilinda 150 kg ile izmarit balig1 olmustur.

ve palamut baliklar1 olmustur.

Tablo 5. Akc¢akoca’da avciligi yapilan diger balik tiirleri ve miktarlari

YILLARA GORE URETIM MIKTARI (Kg)

Tiirler 2015 2016 2017 2018 2019
Dil Bl 400 2300 550 500 1100
izmarit 150 160 310 250 200
Liifer 17 500 6000 14800 273500 5 800
Palamut 58200 5280000 48100 81700 9 500
Sardalya 400 200 5000 500 470
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4. SONUC

Balik¢ilarla yiiz yiize goriismelerde, Akgakoca
turistik  bir  ilce  olmasinin  balikgilik
faaliyetlerini  olumsuz yonde etkilemedigi
belirtilmistir. Ayrica turizm faaliyetlerinin balik
fiyatlari yiikselttigine dikkat c¢ekmislerdir.
Akcakoca Su Uriinleri Kooperatifinin 2015 ve
2019 yillar1 arasindaki verileri incelendiginde;
kooperatif araciligit ile barbunya, hamsi,
iskorpit, istavrit, kalkan, kefal, kirlangig, levrek,
mezgit ve tirsi en ¢ok satilan deniz baliklar
oldugu tespit edilmistir. Balik fiyatlarinin ise
balik bolluguna gore degisiklik gosterdigi
belirlenmigtir. Balik¢1 barmmaginin alt yap1
bakimindan yetersiz olmasi, tekne ve av arag ve
gereclerinin olumsuz hava kosullarindan daha
fazla etkilenmesine ve dolayisiyla avcilik igin
daha az zaman kalmasi nedeniyle av miktarinin
az olmasina neden olmaktadir. Av arag ve
gereclerindeki hasar ise ek maliyete sebep
olmaktadir. Her iki durum da balik fiyatlarinin
belirlenmesinde etken olmaktadir. Balik¢i
barmagmin uygun olmayan durumu, yerel ve
merkezi yOnetimlerce alinacak tedbirlerle
ortadan kaldirilmalidir.
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