(Anadolu Cevre ve Hayvancilik Bilimleri Dergisi)

.f"
=23  Joyrnal of Anatolian Environmental and Animal Sciences ]ﬂfS
ii E-ISSN 2548-0006 Jq&ﬂ

Anadolu Cevre
ve Hayvancilik,
Bilimleri Dergisi

Journal of Anatolian
Environmental and Animal Sciences

Cilt/Volume5 « Sayr/Number 4 « 2020

450



Journal of Anatolian Environmental and Animal Sciences
Cilt /Volume: 5, Say1 / Number: 4, Y1l / Year: 2020
(Anadolu Cevreve Hayvancilik Bilimleri Dergisi)
Dort ayda bir yaymlanir / Published every four months.
E-ISSN: 2548-0006

JAES
ACEH

Sahibi
Prof. Dr. Biilent VEREP
Prof. Dr. Fikri BALTA

Sorumlu Yaz isleri Miidiirii
Bas Editor / Editor-in Chief
Prof. Dr. Biilent VEREP
Recep Tayyip Universitesi, Su Uriinleri Fakiiltesi Temel Bilimler Boliimii, Deniz Biyolojisi Anabilim Dali, 53100 Rize, Tiirkiye

Bas Editor Yardimeilar: / Co-Editor in Chief
Prof. Dr. Fikri BALTA
Prof. Dr. Turan YUKSEK
Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Su Uriinleri Yetistiriciligi Boliimii, Hastalklar Anabilim Dali, Tiirkiye
Recep T ayyip Erdogan Universitesi, Giizel Sanatlar Tasarim ve Mimarlik Fakiiltesi, Bitki Materyali ve Yetistiriciligi Anabilim Dals, Tiirkiye

Editor Yardimcilari/ Co-Editors

Prof. Dr. Niiket STVRI, Tstanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi
Prof. Dr. Arzu Funda BAGCIGIL, istanbul Universitesi-Cerrahpasa, Veterinerlik Fakiiltesi
Prof. Dr. Alper CIFTCI, Ondokuz May1s Universitesi, Veteriner Fakiiltesi
Prof. Dr. Silleyman AKHAN, Akdeniz Universitesi, Su Uriinleri Fakiiltesi
Dog. Dr. Tamer AKKAN, Giresun University, Fen-Edebiyat Fakiiltesi
Dog. Dr. Engin Derya GEZER, Karadeniz Teknik U, Orman Fakiiltesi,

Editorler Kurulu/Editorial Boards

Prof. Dr. Ahmet ALP, Kahramanmaras Siitgii imam Universitesi, Ziraat Fakiiltesi

Prof. Dr. Athanasios KUNGOLOGS, School of Engineering, Aristotle Univ. of Thessaloniki, Greece

Prof. Dr. Cemalettin SAHIN, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Davut TURAN, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Gokhan ABAY, Recep Tayyip Erdogan Universitesi, Giizel San. Tas. ve Mim. Fakiiltesi

Prof. Dr. Giilay CIFTCI, Ondokuz May 1s Universitesi, Veteriner Fakiiltesi

Prof. Dr. Ilia TSACHEV, Trakia University Faculty of Veterinary Medicine

Prof. Dr. ihsan AKYURT, Giresun Universitesi, Fen Edebiy at Fakiiltesi (Emekli Ogretim Uyesi)

Prof. Dr. ilkay Erdogan ORHAN, Gaz Universitesi, Eczacilik Fakiiltesi

Prof. Dr. Jinho JUNG, Korea University Env. Sci. and Eco. Eng.

Prof. Dr. Levent BAT, Sinop Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Mehmet Salih CELIKKALE KTU Deniz Bilimleri Fakiiltesi (Emekli Ogretim Uyesi)

Prof. Dr. Muhammed TURKOGLU Canakkale 18 Mart Universitesi, Deniz Bil. ve Tek Fakiiltesi

Prof. Dr. Muhammet BORAN, Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi

Prof. Dr. Mustafa TURKMEN, Giresun Universitesi, Fen Edebiyat Fakiiltesi

Prof. Dr. Nurhayat OZDEMIR, Recep Tayyip Erdogan Universitesi, Fen-Edebiyat Fakiiltesi

Prof. Dr. Nadir Bag¢mar, Karadeniz Teknik Universitesi, Deniz Bilim leri Fakiiltesi

Prof. Dr. Orhan Karsly, Recep Tayyip Erdogan Universitesi, Miihendislik Fakiiltesi

Prof. Dr. Onder YILDIRIM, Mugla Sitki Kogman Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Ricardo PEREZ ENRIQUEZ, Genetica Acuicola Programa de Acuicultura Centro de
Investigaciones Biologicas del Noroeste Mexico.

Prof. Dr. Semih ENGIN Izmir Kétip Celebi Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Sengiil A. KARAOGLU, Recep TAyyip Erdogan Universitesi, Fen-Edebiyat Fakiiltesi

Prof. Dr. Senol AKIN, Gaziosmanpasa Universitesi, Ziraat Fakiltesi

Prof. Dr. Sevki Kay1s Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Vagif ATAMOV, Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiiltesi

Dog. Dr. Cengiz MUTLU, Giresun Universitesi Fen Edebiy at Fakiiltesi, Biy oloji Bolimii

Dog. Dr. Emre CAGLAK, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Ertugrul AGIRBAS, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Ertan Emek ONUK, Ondokuz May 1s Universitesi, Veteriner Fakiiltesi

Dog. Dr. Ferhat KALAYCI, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Gokmen Zafer PEKMEZCI, Ondokuz May 1s Universitesi, Veteriner Fakiiltesi

Dog. Dr. Huriye Anman Karabulut, Recep Tayyip Erdogan Universitesi, Su iiriinleri Fakiiltesi

Dog. Dr. ilker Zeki KURTOGLU, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Serkan KORAL, izmir Katip Celebi Universitesi, Su Uriinleri Fakiltesi

Dog. Dr. Mehmet AYDIN, Ordu Universitesi, Deniz Bilim leri Fakiiltesi

Dog. Dr. Yusuf BEKTAS, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dr. Ertugrul TERZI, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dr. Christina EMMANOUIL, Aristotle University of Thessaloniki School of Engineering

Dr. Tuba ERGUL KALAYCI, Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiiltesi

Boliim Editorleri/ Section Editors

Prof. Dr. Ali BILGIN, Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiiltesi

Prof. Dr. Ahmet Mutlu GOZLER, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Prof. Dr. Erol CAPKIN, Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi

Prof. Dr. Fatih ISLAMOGLU, Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiiltesi
Prof. Dr. Nadir Bas¢mar, Karadeniz Teknik Universitesi, Deniz Bilim leri Fakiiltesi

Prof. Dr. Ramazan SEREZLI, izmir Katip Celebi Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Serhat KUCUKALI CankayaUmvers1tes1 Miihendislik Fakiiltesi

Prof. Dr. Temel SAHIN Recep Tayyip Erdogan Universitesi, Denizcilik Fakiiltesi

Dog. Dr. Aysun TURKMEN, Giresun Universitesi, Teknik Bilimler MYO

Dog. Dr. Cemalettin BALTACI, Gumushane Universitesi, Gida Bilimleri ve Miihendisligi
Dog. Dr. Coskun ERUZ, Karadeniz Teknik Universitesi, Deniz Bilim leri Fakiiltesi

Dog. Dr. Ekrem Sanver CELIiK, Canakkale Onsekiz Mart Universitesi, Deniz Bil. ve Tek Fakiiltesi
Dog. Dr. Aysegiil CEBi, Giresun Universitesi, Saghk Bilimleri Fakiiltesi

Dog. Dr. Fatih Saban Beris, Recep Tayyip Erdogan Universitesi Fen Edebiyat Fakiiltesi

Dog. Dr. Hacer EMIRAL Karadeniz Teknik Universitesi, Deniz Bilim leri Fakiiltesi

Dog. Dr. ilhan YANDI, Recep Tayyip Erdogan Universitesi, Denizcilik Fakiiltesi

Dog. Dr. Kenan GEDIK, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. M. Mustafa AKINER Recep Tayyip Erdogan Universitesi, Fen Edebiy at Fakiiltesi
Dog. Dr. Rahsan Evren MAZLUM, , Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Dog. Dr. Tuldy CAGATAY, Akdeniz Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Ulgen AYTAN, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Dog. Dr. Ahmet Raif ERYASAR, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Dog. Dr. Giilbin FIRIDIN GAZi UNIVERSITESI, Fen bilimleri enstitiisii, Cevre ABD.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Arzu AYDIN UNCUMUSAOGLU, Giresun Universitesi, Cevre Miihendisligi

Siikriit ONALAN, Van Yiizincii Y1l Universitesi, Su Uriinleri Fakiiltesi

Muhammed DUMAN, Uludag Universitesi, Veteriner Fakiiltesi

Erhan CILOGLU, Recep Tayyip Erdogan Universitesi, Denizcilik Fakiiltesi

Engin Derya GEZER, Karadeniz Teknik Universitesi, Orman Fakiiltesi

Fatma Delihasan SONAY, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Gokhan KALAYCI, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Hakan KARAOGLU, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Koray OZSEKER, Karadeniz Teknik Universitesi, Deniz Bilimleri Enstitiisii

0guz KURDOGLU, Karadeniz Teknik Universitesi, Orman Fakiiltesi

Ayse DEMIRBAS, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
Miinevver ORAL, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi

Og Uye51 Salih KUMRU, Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
0g. Uyesi Safak KALINDAMAR, Ordu Universitesi, Fen Edebiy at Fakiiltesi

Omer Liitfii CORBACI, Recep Tayyip Erdogan Universitesi, Giizel San. Tas. ve Mim. Fakiiltesi

Nimet Selda BASCINAR, Su Uriinleri Merkez Arastirma Enstitiisii

Yonetim Yeri Adres/Address
Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi,
Zihni Derin Yerlegkesi, Fener Mah., 53100, Rize / T urkey.
Tel:904642233385-1438 ve1436
Fax: 904642234118
iletisim: verepoglu@gmail.com, anatolianacademicsciense@hotmail.com

Yayin Tiirii: Yaygmsiireli ve hakemli

Tiim haklan saklidir. Bu Derginin tamanu ya da Dergide yer alanbilimsel ¢aligmalarin bir kismi1 ya da taman 5846 say1li yasamn hikkiimlerine gére Anadolu
Cevre ve Hayvancilik Bilimleri Dergisi sahibi yazili izni olmaksizin elektronik, mekanik, fotokopi yada herhangi bir kayit sistemiyle ¢ogaltilamaz, yayimlanamaz.
Internet Adreslerimiz/ Web Addresses
http://dergipark.gov.tr/jaes



javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1046000022')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000019086')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000074993')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000055251')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1023006435')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000057300')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000055698')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000057299')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000076709')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000074500')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000013076')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000070689')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1015000282')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000053986')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000055699')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000001034')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1016000370')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000055702')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000063243')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000055252')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000059122')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000003766')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000060421')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000057417')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000072769')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1060001649')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000035348')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000013076')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1015000646')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000072772')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000074118')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1049000877')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000071714')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000053718')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000072733')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000033118')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000070649')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000048216')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1046000530')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000037554')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/5000071673')
javascript:openRTWindow('http://dergipark.ulakbim.gov.tr/jaes/about/editorialTeamBio/1046000027')
mailto:verepoglu@gmail.com
mailto:anatolianacademicsciense@hotmail.com

—T Journal of Anatolian Environmental and Animal Sciences

Cilt /Volume: 5, Say1 / Number: 4, Y1l / Year: 2020 ]ﬂfs
(Anadolu Cevreve Hayvancilik Bilimleri Dergisi)

Dort ayda bir yaymlanir / Published every four months. ﬂCf}[
E-ISSN: 2548-0006

iCINDEKILER / TABLE OF CONTENTS

Makale/Article  S/p. No

I¢indekiler/Contents 450-453
Length-Weightand Length-Length Relationships ofthe Levantine Barbel Luciobarbus pectoralis (Heckel, 1843) in Asi River, Turkey Research
Asi Nehri (Tiirkiye)’nde Bulunan Biyikh Balik Luciobarbus pectoralis'in (Heckel, 1843) Boy-A girlik ve Boy-Boy liskileri Arastirma 454-459
Sibel ALAGOZ ERGUDEN
Osmaniye Yerfistigi ve Topraklarinin Baz Ekolojik Ozellik lerinin Ilgeler Arasinda Kargilagtirmal1 Olarak Incelenmesi Arastirma
Investigation Comparatively of Some Ecological Properties of Peanuts and Its Soilsamong Osmaniye Disticts Research 460-465
Hiisniye AKA SAGLIKER & Cemile ELMASOGLU
Seasonal Growth and Reproduction ofthe Black goby, Gobius niger (Osteichthyes: Perciformes: Gobiidae) in the southeastern Black Sea Region of Turkey Research
Tiirkiye'nin Giineydogu Karadeniz Kiyilarinda K émiircii Baya Baligmin, Gobius niger (Osteichthyes: Perciformes: Gobiidae), Mevsimsel Biiyiimesi ve Uremesi Aragtirma 466-474
Sabri BILGIN & HaticeONAY
Molecular Characterization of Some Saprophyte Agrobacterium Strains Isolated from Root Nodules of Cicer arietinum L. Cultivated in Central Anatolia Region of Turey Research
Tiirkiy e’nin I¢ Anadolu Bolgesinde Yetistirilen Cicer arietinum L.’nin Kok Nodiillerinden Izole Edilmis Baz Saprofit Agrobacterium Suslarmnin Molekiiler Karakterizasy onu Aragtirma 475-483
Cem Tolga GURKANLI
Mega Sehir Istanbul Igin Ekstrem Basing Degerlerinde Partikiil Madde (PMy,) Degisiminin Arastirilmas1 Aragtirma
Investigation ofthe Relationship Between Extreme Pressure Values and Particulate Matter (PM o) Values for Megacity istanbul Research 484-490
Emrah Tuncay OZDEMIR, Ozkan CAPRAZ & Ali DENIZ
Bodrum Sel ve Hortum Felaketi: 29 Kasim2018 Olay Arastirmasi Aragtirma
Flash Flood and Tornado Disaster in Bodium: Case Study of November 29, 2018 Research 491-497
Oguzhan KOLAY, Emrah Tuncay OZDEMIR & Omer YETEMEN
Universite Ogrencilerinin Balik Tiiketim Tercihlerine Iliskin Anket Calismast: Firat Universitesi Ornegi Arastirma
Survey Study of Fish Consumption Preferences of University Students: A case of University ofFirat Research 498-505
Ayfer ONDAS & Muhsine DUMAN
Fethiye Korfezi Uzatma A glar1 Balikgilig Aragtirma
Gillnetsand Entangling Nets Fishery in the Gulfof Fethiye Research 506-515
M. Hakan KAYKAC, Celalettin AYDIN & Zafer TOSUNOGLU
Morphometric Study on the Hasak Sheep Mandible Research
Hasak Koyunu Mandibula’s1 Uzerinde Morfometrik Bir Calisma Arastirma 516-519
Zekeriya OZUD OGRU, Ramazan ILGUN & Mehmet CAN
Genetic Analysis of Carasobarbus Karaman, 1971 (Actinopterygii Cyprinidae)in Anatolia Research
Anadolu’daki Carasobarbus Karaman, 1971 (Actinopterygii Cyprinidae) Genusunun Genetik Analizi Aragtirma 520-526
DidemBAHADIR, Ismail AKSU & Yusuf BEKTAS
Fatty Acid Profiles of Waste Fish Skins and Potential Use for Crackers Research
Atik Balik Derilerinin Yag Asidi Profilleri ve Krakerlerin Potansiyel Kullanimu Arastirma 527-532
Emre YAVUZER
Investigation of P ossible Toxic Effects of Personal Care Products on Daphnia magna in the Kucukcekmece Lagoon, Marmara Sea (Turkey) Research
Kiigiikgekmece Lagiini’'nde (Marmara Denizi, Tiikkiye) Kisisel Bakm Uriinlerinin Daphnia magna Uzerindeki Olasi Toksik Etkilerinin A rastiriimas1 Aragtirma 533-540
V. Ziilal SONMEZ, Nevra ERCAN & Niiket SIVRI
Kent Parklarinda Kullanilan AZag Tiirlerinin Sagladigi Ekosistem Hizmetleri: Rize Mesut Y 1lmaz (Sahil) Park1 Ornegi Arastirma
Ecosystem Services Provided by Tree Species Used in Urban Parks: case of Rize Mesut Y ilmaz (Coast) Park Research 541-550
Derya SARI, Ugur KURT, Yagmur RESNE & Omer Liitfii CORBACI
First Record of Salmo pelagonicus Karaman, 1938 (Teleostei: Salmonidae) in the Karamenderes River, Turkey Research
Salmo pelagonicus Karaman, 1938 (Teleostei: Salmonidae), Karamenderes Irmagmdan Tiirkiye Igin {1k Kayit Arastirma 551-555
Davut TURAN & Esra BAYCELEBI
Iskenderun Kérfezindeki Miirekkep Baliklarinin (Sepia officinalis L., 1758) Farkli Dokularinda Agir Metal Birikimi Aragtirma
Heavy Metal Accumulation in Different Tissues of Cuttlefish (Sepia officinalis L., 1758)in Iskenderun Bay Research 556-562
Onder DUYSAK & Erkan UGURLU
Kestane Ahsap Elemanlarmm Yiizey Ozellikleri Uzerine Dogal Yaslanmanin EtKisi Arastirma
Effect of Natural Aging on Surface Properties of Chestnut Wooden Elements Research 563-569
Elif TOPALOGLU & Derya USTAOGMER
HPLC Pigment Analizinde Kullanilan Kromatografik Ayirma Parametreleri ve Giineydogu Karadeniz Pigment Dinamig i Arastirma
Chromatographic Separation Parameters Used in HPLC Pigment Analysis and Pigment Dynamics in the South Eastern Black Sea Research 570-580
Osman AKYUZ & Ertugrul AGIRBAS
Oreochromis niloticus *un Farkli Dokularmda SOD Aktivitesi Uzerine Kadmiyumun Etkisi Arastirma
Effect of Cadmiumon SOD Activity in Different Tissues of Oreochromis niloticus Research 581-584
Tiiziin AYTEKIN & Ferit KARGIN
Yesil Alanlann Ekolojik Baglantihihgmmn Mekansal ve Zamansal Degisiminin Degerlendirilmesi: Manisa Ornegi Arastirma
Spatio-Temporal Evaluation ofthe Structural Connectivity Change of Green Spaces in Manisa Research 585-596

Derya GULCIN
Prina Yaginm Gokkusagi Alabaligi (Oncorhynchus mykiss) Y emlerine [lavesinin Biiyiime Performansi, Bagisiklik Parametreleri ve Hastalik Direnci  Arastirma
(Lactococcus garvieae) Uzerine Etkileri

Effects of Dietary Olive Pomace Oil on Growth Performance, Some Immune P arameters and Disease Resistance (Lactococcus garvieae) of Rainbow Trout  Research 597-604
(Oncorhynchus mykiss)

Ebru YILMAZ, SANVER CELIK, Sebahattin ERGUN & Sevdan YILMAZ

Chromosome Counts of Some Doronicum (Asteraceae: Senecioneae) Taxa from Turkey Research

Tiirkiy e’den Bazi Doronicum (Asteraceae: Senecioneae) Taksonlarinin Kromozom Sayilari Aragtirma 605-610
Seher GUVEN, Unsal UMD U TOPSAKAL & Osman BEYAZOGLU

Edirne, Tekirdag, Kirklareli ve Istanbul Illerinde Atmosferik Engelleme ve Sicak-Soguk Hava Dalgalari [ligkisi Aragtirma

Atmospheric Blocking and Heat-Cold Waves Relationship in Edime, Tekirdag, Kirklareli, and Istanbul Provinces Research 611-617
Mahiye Goksu CANYILMAZ & Bahtiyar EFE

Bayburt Ilinde Gokkusag1 Alabaligi (Oncorhynchus mykiss) Isletmelerinin Yapisal Analizi Arastirma

The Structura Analysis of Rainbow Trout (Oncorhynchus mykiss) Farms in Bayburt Province Research 618-623

Turgut ERTUMEN & Ebru YILMAZ

Phenotypic, Phylogenetic Characterization and Antimicrobial Susceptibility Determination of Chryseobacterium piscicola Isolates Recovered from Diseased Research

Rainbow Trout

Hastalik Semptomlan Gosteren Gokkusagi Alabaliklarindan izole Edilen Chryseobacterium piscicola izolatlarmin Fenotipik, Filogenetik K arakterizasy onu ve Arastirma 624-629
Antimikrobiyal Duyarliliklanmn Belidenmesi

Izzet Burcin Saticioglu, Soner Altun & Muhammed Duman

Kiiltiirii Yapilan Karadeniz Alabalig: (Salmo trutta labrax)’ndaki Gyrodactylus spp. Enfestasyonlarinin Tedavisi Aragtirma

Treatment of Gyrodactylus spp. Infestations in Cultured Black SeaTrout (Salmo trutta labrax) Research 630-635
Fikri BALTA

Assessment of heavy metals in selected fish species from markets in the Black Sea Region of Turkey Research

Tiirkiye’nin Karadeniz Bolgesi ‘ndeki balik pazadarindan secilmis balik tiirlerindeki agir metallerin degerlendirilmesi Aragtirma 636-639

Mustafa TURKMEN & Buket OG UTCU

452



s, Journal of Anatolian Environmental and Animal Sciences
Cilt /Volume: 5, Say1 / Number: 4, Yil / Year: 2020 JAES
(Anadolu Cevreve Hayvancilik Bilimleri Dergisi)

Ug ayda bir yaymlanir /Published every three monthly. ﬂCf}[
E-ISSN: 2548-0006

iCINDEKILER / TABLE OF CONTENTS

Makale/Article S/P.No

icindekiler/Contents 450-453
Distribution of Rhodeus amarus (Bloch, 1782) (Teleostei: Acheilognathidae) in Turkey Research

Rhodeus amarus Tiiriiniin (Bloch, 1782) (Teleostei: Acheilognathidae) Tiirkiy€deki Dagilimu Arastirma 640-646
Esra BAYCELEBI

Gokkusagi Alabaligi Bagirsaklarindan izole Edilen Laktik Asit Bakterilerinin Lactococcus garvieae’ye Karsi Probiy otik Potansiy elinin in vitro Olarak Belirlenmesi Arastirma

In vitro Evaluation of P robiotic Potential of Lactic Acid Bacteria Isolated from Rainbow Trout Gut against Lactococcus garvieae Research 647-654
Dilek PEHLIVAN & Ertan Emek ONUK

Azerbaycan’in Akuatik Bitki Kommuniteleri’nin Fitososyolojik Ozellikleri Arastirma

Phytosaciological Features of Aquatic Plant Communities of Azerbaijan Research 655-667
Murad MUSAYEV & Vagif ATAMOV

Kentsel Yesil Altyapilarin Onemli Bir Bileseni Olan Kent Omanlannin Sagladigi Ekosistem Servisleri “ Kafkasor Kent Orman1 Ornegi” Aragtirma

Ecosystem Services Provided by Urban Forests as an Important Component of Urban Green Infrastructures “ Case ofKafkasor Urban Forest ” Research 668-675
Banu KARASAH

Bibliometric Investigation of Registered Master's and Doctoral Thesis Prepared Under the title of Environmental Problems in Turkey Research

Tiirkiye’de Cevre Sorunlan Bash@ Altnda Hazirlannus Kayith Yiiksek Lisanas ve Doktora Tezlerinin Bibliyometrik incelenmesi Aragtirma 676-684
Biilent ESKIN & Ahmet KURT

Effects ofHeavy Metals with Different Concentrations on Some Biological Properties of Hyphantria cunea Drury (Lepidoptera: Arctiidae) Larvae Research

Farkl1 K onsantrasyonlardaki Agir Metallerin Hyphantria cunea Drury (Lepidoptera: Arctiidae) Larvalannin Bazi Biyolojik Ozelliklerine Etkileri Aragtirma 685-690
Elif Fatma TOPKARA & Oguzhan YANAR

Determining the Bacteriological Pollution Level of GeleveraCreek, Giresun Research

Gelevera Deresi (Giresun ) nin Bakteriyolojik Kidilik Diizeyinin Belirlenmesi Arastirma 691-695
Tamer AKKAN & Fatmagiil COLAKER

Samsun ili ve gevresindeki kdpeklerde lyme hastaligmin serolojik olarak aragtirimasi Arastirma

Serological investigation of lyme disease in dogs in Samsun and vicinity Research 696-703
Kiibra CAKIR & Didem PEKMEZCI

Titanyum Dioksit Nanopartikiillerinin Cyprinus carpio’da Baz Serum P arametreleri ile Serum Enzim Akftiviteleri Uzerine Akut Toksisitesi Aragtirma

Acute Toxicity of Titanium Dioxide Nanoparticles on Some Serum P arameters and Enzyme Activities of Cyprinus carpio Research 704-710
Mustafa TUNCSOY & Servet DURAN

Ankara Asartepe Baraj Gélii’nde Y asayan Oxynoemachellus angorae (Steindachner, 1897)’ nin Bazi Popiilasyon Ozellik leri Arastirma

Some Population Characteristics of Oxynoemachellus angorae (Steindachner, 1897) Living in Ankara Asartepe Dam Lake Research 711-716
Omer SAYLAR, Bur¢ak ATA & Beran FIRIDIN

Karadeniz Kiyilarinda Avlanan Dil Balig (Pegusa lascaris)nm Besin Bilesiminin ve Bazi Biyolojik Ozelliklerinin Belirlenmesi Arastirma

The Determination of P roximate Composition and Some Biologic Charecteristics of Flatfish (Pegusa lascaris) captured in the Black Sea Coasts Research 717-724

Hiinkar Avni DUYAR, Siileyman OZDEMIR & Bang BAYRAKLI
Dogu Karadeniz Havzas1 Akarsulari Fiziko-Kimyasal Su Kalitesinin Degerlendirilmesi ve Dagilisinin Cografi Bilgi Sistemleri (CBS) Kullanilarak Belirlenmesi Aragtirma

Assessment of Physico-Chemical Water Quality of Eastem Black Sea Basin Streams and Determination of Distribution Using Geographical Information Sy stems (GIS) Research 725-742
Biilent VEREP, Serkan SERDAR, Ali Erdem OZCELIK & Turan YUKSEK

Solucan giibresi ve torfuygulamalarinin farkli saks1 ortamuinda Plectranthus amboinicus (Lour.) Spreng Bitkisinin Geligimine Etkisi Arastirma

The Effect of Worm Fertilizerand Peat Applications on the Development of Plectranthus amboinicus (Lour.) Spreng Plant in Different Pot Environment Research 743-749
Turan YUKSEK, Tiirker OGUZTURK & Omer Liitfii CORBACI

Agn Balik Golii Balikg1ligmin Genel Durumu Aragstirma

General Status of Lake Agr1 Balik Fishery Research 750-758
Adem Sezai BOZAOGLU

Occurence ofthe Thermophilic Mediterranean Parrot Fisher Sparisoma cretense (Linneaus, 1758) (Teleostei: Scaridae) in Dikili Bay, Northern Aegean Sea, Short Paper

Turkey

Dikili Kérfezi’nde (Kuzey Ege Deniz, Tiirkiye) Termofil Akdeniz Papagan Balig1 Sparisoma cretense (Linneaus, 1758) (Teleostei: Scaridae)’nin Bulunusu Kisa Bildiri 759-764
Sezginer TUNCER, Hatice TORCU KOC & Ridvan Erdem KANAT

Treatment of Corn Straw with Pleurotus ostreatus, Pleurotus eryngii and Lentinula edodes to Improve the Digestibility ofthe Lignocellulosic Complex Research

Misir Samaninin Pleurotus ostreatus, Pleurotus eryngii ve Lentinula edodes ile Muamele Edilerek Lignoseliilozik Kompleksin Sinidirilebilirliginin Artirilmas1 Arastirma 765-771
Aydan ATALAR & Nuraan CETINKAYA

Morphometric Relationships of Nemipterus randalli (Russell, 1986) from Iskenderun Bay Research

iskenderun Korfezi’ndeki Nemipterus randalli (Russell, 1986)’nin Morfometrik iliskileri Aragtirma 772-776
Ramazan YAZICI, Okan YAZICIOGLU & Tamer AKKAN

Farkl1 etki mekanizmali insektisitlerin tek basina ve karisim halindeki uygulamalarin Galleria mellonella larvalarmda hemosit sayilari tizerine etkileri Arastirma

The effects ofthe insecticides with different mode of action alone and in mixture on hemocyte counts of Galleria mellonella larvae Research 777-780

Benay TUNCSOY & Pinar OZALP

Bu dergi ASOS index, Bielefeld Academic Search Engine (BASE), CiteFactor, DRJI, Google Scholar, Index Copernicus, JournalTOCs, OpenAIRE,
ProQuest, ROAD, Scientific Indexing Services, TR Dizin, Tiirkiye Atif Dizini, World CAT indeksleri tarafindan taranmaktadr.
Thisjournal isindexed and abstracted in; ASOS index, Bielefeld Academic Search Engine (BASE), CiteFactor, DRJI, Google Scholar, Index Copernicus,
Journal TOCs, OpenAlIRE, ProQuest, ROAD, Scientfic Indexing Services, TR Dizin, Tiirkiye Atif Dizini, World CAT.

453



f‘

ARASTIRMA MAKALESI

JAES

Journal of Anatolian Environmental and Animal Sciences Year: 5, No: 4, 2020 (454-459)

(Anadolu Cevre ve Hayvancilik Bilimleri Dergisi)
DOI: https://doi.org/10.35229/jaes. 781394

Yil: 5, Sayt: 4, 2020 (454-459)
RESEARCH PAPER

«

Length-Weight and Length-Length Relationships of the Levantine Barbel
Luciobarbus pectoralis (Heckel, 1843) in Asi River, Turkey

Sibel ALAGOZ ERGUDEN

Cukurova University, Vocational School of Imamoglu, Depertmant of Fisheries 01700, Imamoglu, Adana, Turkey

Gelis/Received: 17.08.2020

Kabul/Accepted: 06.10.2020

How to cite: Alagoz Ergiiden, S. (2020). Length-Weight and Length-Length Relationships of the Levantine Barbel Luciobarbus pectoralis (Heckel, 1843) in
Asi River, Turkey. J. Anatolian Env. and Anim. Sciences, 5(4), 454-459.

Atif yapmak igin: Alagéz Ergiiden, S. (2020). Asi Nehri (Tiirkiye)’nde Bulunan Bryikli Balik Luciobarbus pectoralis'in (Heckel, 1843) Boy-Agirlik ve Boy-
Boy iliskileri. Anadolu Cev. ve Hay. Dergisi, 5(4), 454-459.

*U: https://orcid.org/0000-0002-9061-9581

*Corresponding author’s:

Sibel ALAGOZ ERGUDEN

Cukurova University, Vocational School of
Imamoglu, Depertmant of Fisheries, 01700,
Imamoglu, Adana, Turkey

DX alagozs@cu.edu.tr

Mobile telephone : +90 (538) 3281757
Telephone 1 +90 (322) 891 25 20
Fax 1 +90(322) 891 25 21

Abstract: Length-weight and length-length relationships are significant in fish biology. These
parameters can provide information on the stock condition and growth studies. In this study, we
report the length-weight and length-length relationships for Luciobarbus pectoralis in the
Southeastern Anatolia (Hatay, Turkey). A total of 125 (65 female and 60 male) specimens were
captured from Asi River (Orontes River) basin using gill nets in September 2015 and March 2016.
The total length and weight of both sexes varied from 15.5-38.0 cm and 35.0-855.0 g. The values
of the exponent b of the length-weight relationships were 3.441 for females and 3.443 for males.
The length-length relationship between total, fork and standart (TL, Total Length-FL, Fork
Length, SL, Standart Length) length measurements were found high correlated (R%>0.99,
P<0.001). This study provides the first comprehensive description of LWRs and LLRs of L.
pectoralis from the Asi River (Hatay, Turkey) according to their sexes. Besides, new maximum
length and weight values are reported for L. pectoralis.

Keywords: Cyprinidae, Hatay province, length, Orontes river basin, regression parameters,
weight.

Asi Nehri (Tiirkiye)’nde Bulunan Biyikh Bahk Luciobarbus pectoralis'in
(Heckel, 1843) Boy-Agirhk ve Boy-Boy Iliskileri
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Oz: Balik biyolojisinde boy-agirlik ve boy-boy iliskileri oldukca énemlidir. Bu parametreler, stok
durumu ve biiylime caligmalart hakkinda bilgi saglamak i¢indir. Bu ¢alismada, Giineydogu
Anadolu'da (Hatay, Tiirkiye) bulunan Luciobarbus pectoralis’in uzunluk-agirlik ve uzunluk-
uzunluk iligkileri tespit edilmistir. Eyliil 2015 ve Mart 2016 tarihlerinde Asi Nehri (Orontes
Nehri)'nden solungag aglari iletoplam 125 (65 disi ve 60 erkek) 6rnek yakalanmustir. Tiim bireyler
icin 6rneklerin total boyu ve agirligr 15.5-38.0 cm ve 35.0-855 g arasinda degisim gosterdi. Boy-
agirlik iligkilerinin b iissi katsayisi, disiler i¢in 3.441 ve erkekler i¢in 3.443 hesaplandi. Toplam,
catal ve standart boy dl¢iimleri (TL, Toplam Boy-FL, Catal Boy, SL, Standart Boy) ve boy-boy
iliskisi arasinda yiiksek derecede korelasyon bulundu (R%> 0.99, P <0.001). Bu ¢aligmada Asi
Nehri'ndeki (Hatay, Tiirkiye) L. pectoralis’in boy-agirlik ve boy-boy iligkilerinin cinsiyetlerine
gore ilk kapsamli tanimlamasi yapilmaktadir. Ayrica bu ¢aligmada L. pectoralis i¢in yeni bir
maksimum uzunluk ve agirlik bildirilmistir.

Anahtar kelimeler: Agirlik, Asi nehir havzasi, boy, cyprinidae, Hatay ili, regresyon
parametreleri.
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INTRODUCTION

Luciobarbus pectoralis (Heckel, 1843) is a
Levantine barbel species found in the south-east
Mediterranean region (Fricke et al., 2007). It is widespread
in the lower Goksu, Seyhan and Ceyhan drainages (Erguden,
2016) and all over Asi drainage in Turkey (Kottelat &
Freyhof, 2007; Ozcan, 2013) and Syria (Freyhof, 2014;
Froese & Pauly, 2020).

L. pectoralis has been considered as a valid species
by most authors (Karaman 1971; Geldiay & Balik, 1999;
Kuru, 2004; Turan et al., 2008) and this species commonly
occur from the Orontes basin (Almacga, 1986; Kottelat &
Freyhof, 2007). L. pectoralis is very similar to L. capito. L.
pectoralis is distinguished from the other conspecific, L.
capito by having total lateral line scale counts (50-55 vs. in
L. pectoralis; 52-72, usually 60-66 in L. capito), and gill
raker counts (17-19 gill rakers on the first gill arch vs. 17-18
in L. pectoralis; 12-18 in L. capito), (Turan et al., 2008).

The knowledge on length-weight (LWRs) and
length-length relationships (LLRs) of fish is helpful in
fisheries science. Length and weight relationships are used
widely in fisheries exploitation and management. LWRs are
essential to recognize the ecology and life cycle of fish
species and also very useful to predict weights from more
effortless measures of lengths (Froese, 2006; Santos et al.,
2002). Besides, LLRs are also great importance for
comparative growth studies (Moutopoulos & Stergiou,
2002). These relationships are commonly used in fisheries
biology and population dynamics to determine the
population structure and stock status of a fish species
(Bagenal & Tesch, 1978).

To date, there isno information on LWRs and LLRs
for L. pectoral is according to their sexes from Southeastern
Anatolia, Turkey (Asi River, Hatay). Besides, no info
regarding this fish species for Asi River Basin is available in
Fishbase (Froese & Pauly, 2020). This study provides the
first information on LWRs and LLRs relationships of
Levantine barbel collected in Asi River, Turkey
(Southeastern Anatolia, Hatay, Turkey).

MATERIAL AND METHOD

Fish samples were collected from two localities in
the Asi (Orontes) River drainage (south-eastern Anatolia,
Turkey) between September 2015 and March 2016 using gill
nets (40 and 44 mm mesh sizes) set at 0-2 m depths
(Coordinates: 36 30’ N,36 24’ E -36 25’ N, 36 33’ E) (Figure
1). Specimens were transported on ice in a cooler box to the
laboratory at Cukurova University. Total length (TL),
Standard length (SL), and Fork length (FL) were measured
to the nearest millimeter (mm) and total weight (TW) nearest
0.01 gram (g), respectively. Sexes were identified by
macroscopic and microscopic examination of the gonads.
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Mean length and mean weight for males and females were
compared using Student’s t test. Statistical differences in
thesex ratio were determined using the Chi-square (x?) test.

N
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Figure 1. Sampling locations (®) in the Asi River Basin.

36°00'N

36° 00'E

The LWRs was W = TL® (Ricker, 1975), the
statistical significance level of R? was estimated, and the
parameters a and b calculated by linear regression equation
of log TW =log a + b log TL, where, W is the weight of the
fish in grams; TL is the total length in cm and, a and b are
the intercept and the slope of the regression line,
respectively. The significance of theregression was assessed
by ANOVA, and the “b” value was tested by student’s t-test
to verify if it was significantly different from isometric
growth (Ricker, 1975; Pauly, 1984). LLRs were established
using linear regression analysis: TL-SL, SL-FL and FL-TL.
The analyzes were evaluated statistically using SPSS
computer package program.

RESULTS

Of the 125 specimens, ranging from 15.5t0 38.0 cm
TL, 65 were females (52.0%) and 60 were males (48.0%).
The total sex ratio for female and male individuals (M:F)
was 0.92:1.00. The difference between the sex ratio was not
found to be statistically significant (3> = 0.626, P>0.05).The
average total length values of the examined samples were
foundto be 24.07 cm + 0.82 (15.5-38.0) for females and
2423 c¢cm + 0.66 (16.0-35.5) for males. There was a
significant difference between both sexes in the overall total
length (t=0.156, P<0.05). The average total weight values
were calculatedas 229.46 g + 24.44 (35.0-850.0) for females
and 180.28 g = 17.40 (37.0-586.0) for males. The t test
showed a significant difference between both sexes in
overall weight (t=1.477, P<0.05). The sample size, mean TL,
standard error (SE) of TL, size range (cm, TL), mean W, SE
of TW and total weight range (g, W) are given in Table 1
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Table 1. Total length (TL) and weight (W) of L. pectoralis in Asi River.

J. Anatolian Env. and Anim. Sciences, Year:5, No:4, (454-459), 2020

Length characteristics Weight
Sex n Mean S.E. Min Max Mean S.E. Min Max
Both 125 24.15 0.53 155 38.0 206.65 16.69 35.0 850.0
Females 65 24.07 0.82 155 38.0 229.46 24.44 35.0 850.0
Males 60 24.23 0.66 16.0 355 180.28 17.40 37.0 586.0

n: sample size; S.E: Standart Error, Min: Minimum; Max. Maximum.

The calculated allometric coefficient b ranged from
a minimum of 3.441 for females to a maximum of 3.438 for
both sexes. The LWRs indicated a positive allometric growth
for L. pectoralis (Table 2). The LWRs of L. pectoralis was
calculated as W=0.0030TL3#* (R?=0.974) for females,
W=0.0026TL342?  (R?=0.983) for  males, and
W=0.0028TL 3% (R?=0.970) for both sexes. Estimation of
length-weight relationship for females, males and both sexes
are shown in Figure 2 and the estimated parameters of the
LWR (a and b), SE of b, confidence limit (95%) of a and
b,and the determination coefficients (r?) are given in Table
2.

Linear regression was highly significant (P<0.001)
for all species. LLRs presented in Table 3 were highly
significant (P<0.001), with all the coefficient of
determination values (r?) >0.990

DISCUSSION

In the present paper, the relations between total
length (TL), fork length (FL) and standard length (SL), and
between total length and weight relationships were
investigated for L. pectoralis from two localities (Asi River,
Turkey). The length and weight data collected throughout
the sampling period are not representative for all months
within a year.

The total length and total weight of both sexes
varied from 15.5-38.0 cm 35.0-850 g. The average total
length of the examined for both sexes was found 24.15 cm +
0.53, and the average total weight was 206.65 g £ 16.69.
Ozcan and Ispir (2019) reported total length as 16.5-21.0 cm
and total weight as 23.87-75.65 g for L. pectoralis from
Menzelet Dam Lake (Kahramanmaras, Turkey). Erguden
(2016) stated that the minimum and maximum values of total
lengths and weights of the samples collected from Seyhan
Reservoir (Adana, Turkey) ranged between 15.5-33.5 cm
and 37.0-412.7 g. Basiaciket al., (2012) declared total length
as 13.2-32.3 cm and total weight as 40.0-572.70 g for L.
kottelati collected from Adigiizel Dam Lake (Denizli,
Turkey). These size and weight differences are related to sex,
sampling gear, season, habitat and also considerably affected
by such factors as fishing pressure, stress, reproductive
activity, nutrition and environment (Le Cren, 1951; Froese,
2006). Besides, the size of fishes may fluctuate depending
on sex, feeding, gonadal development, water flow, and their
behavior (Tarkan et al., 2006).
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Positive allometric growth values were observed
for the L. pectoralis of b for both sexes, females, and males
(Table 2, Figure 2). The values of the parameter b vary
between 2.5 and 3.5 (Froese, 2006). In the present study, all
b values fell within this expected range. The value of b is
different than 3 for the both sexes (b= 3.438), female (b=
3.441) and male (b=3.443) (b>3, p<0.05) (Table 2).
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Figure 2. Length-weight relationship of females (a), males (b) and
both sexes (c) for L. pectoralis in Asi River.
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Table 2. Length-weight relationships for L. pectoralis in Asi River
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Sex n a b SE (b) 95% Cl of a 95% Cl of b r2 GrowthType P

Both 125 0.0028 3.438 0.055 0.0020-0.0039 3.330-3.546 0.970 A(+) P<0.05
Females 65 0.0030 3441 0.071 0.0017-0.0037 3.300-3.582 0.974 A(+) P<0.05
Males 60 0.0026 3.443 0.059 0.0019-0.0040 3.325-3.561 0.983 A(+) P<0.05

n: Sample size, a: intercept of therelationship; b: slope of therelationship; SE (b): Standart Error of b; CI: Confidenceintervals of b and a; r2: Coefficient of determination.

Table 3. Morphometric relationships between total length (TL), fork length (FL) and standart length (SL) for L. Pectoralis in Asi River.
b

Sex n Equation a SE (b) r2
BothSexes 125 TL=a+hbSL -0.028 0.967 0.008 0.995
SL=a+bFL 0.095 0.990 0.006 0.997
FL=a+bTL -0.016 1.026 0.006 0.998
Female 65 TL=a+hbSL -0.120 0.998 0.009 0.997
SL =a+bFL 0.117 0.981 0.006 0.999
FL=a+bTL 0.015 1.016 0.006 0.999
Male 60 TL=a+hbSL 0.024 0.950 0.014 0.994
SL=a+ bFL 0.099 0.989 0.012 0.996
FL=a+bTL 0.087 1.049 0.011 0.997

n: Sample size, a: intercept of therelationship; b: slope of therelationship; SE (b): Standart Error of b; r% Coefficient of determination

There is a little study (Erguden, 2016; Ozcan &
Ispir, 2019) for this species in the inland water of Turkey.
Thus, the belonging to same genus different Luciobarbus
species was used compare, due to very close biological
characteristics in this study. LWRs of Luciobarbus species
have been reported for different regions in Table 4.
Similarly, Erguden (2016) has reported the b value as 3.225
for L. pectoralis from Seyhan Reservoir. Basiacik et al.,
(2012) have given b value as 3.138 from Adigiizel Dam for
L. kottelati. Tarkan et al., (2006) stated the mean value of

b as 3.074 as the result of a study on the L. escherichii
species collected from Omerli Dam Lake (Turkey). On the
contrary, the previous report of negative allometric
growthof L. pectoralis has also been reported by Ozcan and
Ispir (2019). In their study, b value was calculated as for
both sexes b= 1.778, for the female b= 1.228 and for the
males b= 2.478, in Menzelet Reservoir (Ozcan & Ispir,
2019). These differences of b value may depend on the
ontogenetic  development, seasonal variation, and
ecological factors (Alp et al., 2005; Wootton, 1998).

Table 4. Geographic comparison of LWRs parameters for Luciobarbus species from different areas.

Species Locality Sex n Lengthtype Length (cm) a b r2 Author(s)
Luciobarbus kottelati Adigiizel Dam, Turkey Mixed 144 FL - 0.0009 3.138 0.975 Basiacik et al. (2012)
Luciobarbus escherichii Omerli Dam, Turkey Mixed 12 TL 49-226 0.0096 3.050 0.989 Tarkan et al. (2006)
Luciobarbus esocinus Keban Reservoir, Turkey Male 85 TL 34.8-112.4 0.0079 3.098 0.970 Coban et al. (2012)
Luciobarbus esocinus Keban Dam Lake, Turkey Mixed 22 TL 37.4-49.7 0.0101 2.915 0.965 Dartay & Giil (2013)
Luciobarbus esocinus Gamasiab Reservoir, Iran Mixed 170 TL 19.4-42.2 0.0060 2.871 0.970 Hedayati et al. (2016)
Luciobarbus pectoralis Menzelet Reservoir, Turkey Male 77 TL 16.5-20.6 0.0639 2418 0.404 Ozcan & Ispir (2019)
Female 73 TL 15.5-21.0 1.0630 1.228 0.565
Both 150 TL 15.5-21.0 0.0670 1778 0.439
Luciobarbus pectoralis Seyhan Reservoir, Turkey Mixed 102 TL 15.5-33.5 0.00530 3.225 0.975 Erguden (2016)

The present data should be considered as
representing only a particular season or time of year.
Besides, the parameters of b generally do not vary
significantly throughout the year, unlike parameter a,
which may vary seasonally, daily, and between habitats
(Bagenal & Tesch, 1978; Goncalves et al., 1997).
According to Tesch (1971), the length-weight relationship
in fishes is affected by some factors including season,
gonad maturity, diet, habitat, sampling, and also
preservation techniques. In the present study, these factors
were not taken into account.

L. pectoralis has commercial economic value and
also local fishermen catch and consume it as food in this
region. In recent years, L. pectoralis population has been
decreasing in the Asi River Basin. The main important
reasons for the decline in the abundance of this fish species
may be due to overfishing, destruction of their spawning
grounds, restrictions in their habitats, and pollution.
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Today L. pectoralis is considered as Least
Concern (LC) in the IUCN Global Red List for Anatolian
waters (IUCN, 2020). However, this species has affected
and decreased from large parts of the Asi drainage due to
pollution, habitat destruction, and water abstraction.
Unfortunately, many threats are still not considered due to
not enough substantial evidence for this species. Thus,
further research is required to reveal details about the
habitats situations of regional species in this region.

In the present study, we report the first references
available for the length-weight (LWRs) and length-length
relationships (LLRs) of the Levantine barbelfrom Asi
River (Southeastern Anatolia, Turkey). Besides, the
present study the maximum total length was determined as
38 cm, and this is the new maximum length reported from
Turkish inland waters. The results of this study will be
useful for fisheries biologists and conservation experts for
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the sustainable use of the L. pectoralis population in the
Asi River.
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Oz Bu ¢alismada, Osmaniye’nin Sumbas, Kadirli, Merkez, Diizi¢i ve Toprakkale ilgelerinden
iki farkli donemde (Subat 2017 ve Eyliil 2017) 6rneklenmis yerfistigi topraklari ile sadece Eyliil
2017°de toplanmis yerfistigimn bazi ekolojik ozellikleri ilgeler arasinda karsilagtirilmistir.
Topraklarin % saturasyon, % CaCOs, % EC igerikleri, biinye tipi ve pH degerleri birbirine yakin
bulunmustur. Tek fark Kadirli topraklarinin kireg iceriginin (%) Diizi¢i ve Toprakkale ilgce
topraklarindan istatistiksel olarak anlamh diizeyde yiiksek olmasidir (P<0,05). ilge topraklarinin
% C, % N, K (ppm) ve P (ppm) igerikleri hem Subat 2017 hem de Eyliil 2017°de kiyaslandiginda
C, N ve K degerleri arasinda anlamli bir fark tespit edilememistir (P>0,05). Diizi¢i ilgesinin Eyliil
2017°de P igerigi (15,9 ppm) diger ilgeler ve 6rnekleme zamanindan anlaml diizeyde yiiksek
bulunmustur (P<0,05). Sumbas ve Kadirli yerfistiklarinin N igerikleri (sirastyla % 2,93 ve %

*Sorumlu yazarin: P < 0 . - . e .
Hisniye AKA SAGLIKER 2,60) Diizi¢i yerfistigindan (% 4,70) anlamli diizeyde diisiik bulunmus iken (P<0,05). Diizici
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Edebiyat Fakiiltesi, Biyoloji Boliimii, 80000, (P>0,05). K, Mg ve Ca igerikleri (ppm) tiim ilgeler arasinda fark gostermemistir (P>0,05). Sonug
Osmaniye, Tiirkiye. olarak Osmaniye’de yetistirilen yerfistig1 danesinin toprak [% C, % N, K (ppm) ve P (ppm)] ve
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iceriklerinin ilgeler arasinda fark gdstermedigi ortaya konmustur.
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Investigation Comparatively of Some Ecological Properties of Peanuts and
Its Soils among Osmaniye Disticts

Abstract: In this study, some ecological characteristics of the peanut soil sampled in two different
periods (February 2017 and September 2017) and only peanuts collected in September 2017 from
Sumbas, Kadirli, Merkez, Diizi¢i and Toprakkale districts in Osmaniye were evaluated
comparatively among these districts. The contents of saturation%, CaCO3%, EC%, texture type
and pH valu in all district soils were close to each other and the only difference among these soils
was in the lime content (%) that Kadirli soil was statistically higher than Diizi¢i and Toprakkale
districts (P<0,05). When the content of C%, N%, K (ppm) and P (ppm) of district soils were
compared both among the districts and February 2017 or September 2017, there was not
statistically significant difference in C, N and K values (P>0,05). P content (15,9 ppm) of Diizici
in September 2017 was significantly higher than the other districts and sampling time (P<0,05).

ST S While N contents(2,93% and 2,60%,respectively) of Sumbasand Kadirli peanuts were statistically
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GIRIS

Yerfistigit  (Arachis hypogaea L., peanut),
baklagiller (Fabaceae) familyasinin tek yillik, yazlik ve yagh
tohumlu bir kiiltiir bitkisidir (Arioglu, 2014). Bu bitkinin
yetistiriciligi yaklagik 3500 yillik gegmise dayanmaktadir
(Parlakay, 2011). Giiney Amerika (6zellikle Brezilya ve
Peru) kokenli olan bu bitkinin, ilk olarak Amerika’nin
kesfinden sonra Portekizliler tarafindan XVI. yiizyilda
gemilerle 6nce Avrupa’ya getirildigi, buradan Afrika ve
Asya kitalarina yayildigi ve daha sonra da Pasifik adalarma
gotiiriildiigii bilinmektedir (Kadiroglu, 2008). Yerfistigmin
Anadolu'da yayginlagsmasi ise Avrupali tiiccarlarin Asya
seferlerinde fistigi Anadolu'ya ticari amagli getirmeleri ile
baslamistir. Yerfistigmin Tirkiye’deki gecmisi ile ilgili
bilgiler yeterli olmasa da yurdumuza Trakya’dan giris
yaptig1 ve zamanla Giiney Marmara, Ege kiyilar1 ve Akdeniz
Bolgesi’ne ulastigi, oradan da Giineydogu Anadolu'ya
yayildig1 belirtilmistir (Tasligil & Sahin, 2009; Ugecam &
Hayli, 2004). Yerfistig1 yetistiriciligi ile ilgili denemelerin
ise 1935’te Antalya Sicak Iklim Nebatlar1 Islah
Istasyonu’nda  yapildigi  saptanmustir.  Giiniimiizde
yerfisngmm biiyik bir kismi Akdeniz Bolgesi'nde ve
ozellikle Osmaniye ilinde yetistirilmekte olup 80 yillik
geemisinde 6nemli gelismeler kaydedilmistir (Giil vd., 2001;
Ogiitcii, 1969).

Diinya genelinde oldugu gibi iilkemizde de yagh
tohumlar kategorisinde yer alan yerfistig1, endiistri bitkileri
grubu icerisinde de incelenmektedir. (Parlakay, 2011).
Tohumlar1 gesidine bagli olarak ortalama % 50-55 arasinda
yag icermektedir (Arioglu, 2014). Yerfistigi yaginin tadi
diger birgok bitkisel yaga gore daha lezzetli ve dayanikli
oldugu igin tiikketimi fazladir. Yagn icerigindeki sekiz ayr1
yag asidi beslenme degerini arttirmaktadir. Ornegin
yerfistig1 yaginda bulunan Tocofherol antioksidani yagin
oksitlenmesini ve bozulmasini oldukg¢a geciktirmektedir.
Yag1 almmis yerfistigi tohumundan elde edilen kiispe ise
yiiksek oranda protein igermekte (% 47,4) ve ayrica karma
yem iiretiminde de hammadde olarak kullanilmaktadir.
Yerfistig1 kiispesi yaklasik soya kiispesi kadar metabolize
enerji (2205 Kkcal/kg) igermektedir (Arioglu, 2014). Gida
sanayiinde ¢ok degisik kullanim alanlar1 olan yer fistigmin
biiyilk bir kismi kuruyemis olarak tiiketilmektedir. B
vitamini igerigi agisindan zengin olan yer fistig1 bilesiminde;
az miktarda da A, C, D ve E vitaminleri, yaklasik % 46 yag,
% 25 protein, % 16 karbonhidrat ve % 15 mineral madde
bulundugu ve tohumlarinin fosforca zengin aminoasitler
(sistin gibi) igerdigi tespit edilmistir (Taskaya, 2007). Bu
kadar zengin igerikli yerfistigmin bazi insanlarda alerjik
reaksiyonlara neden oldugu (Buttriss, 2002) bilinirken
kemik ve kaslar1 giiclendirdigi, mideyi korudugu, kalp
sagligma destek oldugu ve kansere karsi koruyucu gorev
iistlendigi de belirlenmistir (Oztirk & Besler, 2008).
Yerfistig1 tohumlar1 dogrudan veya islenerek kuruyemis,
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biskiivi, sekerleme, ¢ikolatali gida, fistik katkili dondurma,
fistik ezmesi seklinde degerlendirilmektedir (Sahin, 2014).
Yerfistig1 yagi ise sivi olarak kizartmalarda, yemeklerde,
biskiivi, pasta ve balikk gibi c¢esitli konservelerin
hazirlanmasinda, diisiik kaliteli yerfistig1 yaglart ise sabun
yapimui gibi ¢esitli sanayii kollarinda ve biodizel iiretiminde
kullanilmaktadir (Sahin, 2014). Yagi ¢ikarildiktan sonra
geriye kalan kiispe gelismis {ilkelerde karma yemlerin
yapiminda kullanilmaktadir (Arioglu, 1999). Yesil kisimlar1
dogrudan hayvan yemi, kurutuldugu zaman ise balya
yapilarak kis mevsiminde hayvanlara besin kaynag: olarak
verilmektedir. Yerfistig kabuklar1 ise sunta
yapiminda, mantar yetistiriciliginde, yem dolgu maddesi,
yakacak, yapay odun ve kémiir yapiminda dolgu maddesi,
sigir  yetistiriciliginde kaba yem, kiimes hayvanlari
yetistiriciliginde altlik, tarimda ise malglama malzemesi
olarak degerlendirilmektedir (Ogiitcii, 1969).

Osmaniye, Adana’nin ilinde bir ilgesi iken 1996’da
il statiisii kazanmis olup Adana’nim ilgesiyken de yerfistig
yetistiriciliginde 6nemli bir paya sahip olarak bilinmektedir.
Il olduktan sonra ise halkin bilinglenmesi ve bolgeye has
gesit ekiminin artirilmasi ile iyi kalitede ve bol miktarda
yerfistig1 yetistirilmistir (Arioglu vd., 2016; Sahin, 2014).
Osmaniye’nin Diizi¢i, Kadirli, Merkez, Sumbas
Toprakkale, ilgelerinde yerfistig1 yetistiriciligi yapilirken,
Bahge ve Hasanbeyli ilcelerinde elverigsiz iklim kosullari
nedeniyle yerfistig1 ekimi yapilmamaktadir. Tiirkiye’de %
93’ii Akdeniz Bolgesinde olan yerfistigi ekim alanlarmin
%82’s1 Adana ve Osmaniye il sinirlari igerisinde yer almakta
olup bu iki ilin tiretimi Tirkiye'nin yaklasik % 85’ini
olusturmaktadir. Bu calismada yerfistigi yetistirilen
Osmaniye (Merkez) ve ilgelerinden (Diizi¢i, Kadirli,
Sumbas, Toprakkale) drneklenmis yerfistigi [6zellikle C (%)
ve N( %)] ile yetistirildigi topraklarm baz1 ekolojik
ozellikleri [tekstiir tipi, tarla kapasitesi (%), pH, CaCO3 (%),
toplam tuz, C (%) ve N (%) gibi] arastirilmistir.

Ve

MATERYAL VE METOT

Osmaniye Akdeniz ikliminin gozlendigi kislart
yagisli ve 1lik, yazlar ise kurak ve sicak gecen bir il olup
ortalama yillik sicaklik 18,2 °C, en yiiksek sicaklik 42,8 °C
(Agustos), en diisiik sicaklik -8,5 °C (Ocak) ve ortalama
yillik yagis miktart 767,6 mm olarak dl¢iilmiistiir (Osmaniye
Meteoroloji Miidiirliigi, 2019).

Arastirma materyallerini Osmaniye’nin Merkez ve
dort farkli ilgesinde (Diizigi, Kadirli, Sumbas, Toprakkale;
Sekil 1) yetistirilen yerfistig1 ile topraklari olugturmaktadir
(Sekil 2). Tarla topraklarindan yerfistig1 6rnekleri ekiminden
once (Subat 2017) ve sonra (Eyliil 2017) olmak tizere iki
farkli zamanda alinmistir.
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Sekil 1. Osmaniye’nin ilge ve komsu iller haritast (Osmaniye
Kadastro Miidiirliigii, 2019).

Figure 1. District and neighboring provinces map of Osmaniye
(Osmaniye Cadastre Directorate, 2019).

Onceden secilmis bes (5) ayri ilcede (Merkez,
Diizi¢i, Kadirli, Sumbas ve Toprakkale) bulunan ve birer
tarladan alinan toprak &rnekleri 0-10 cm derinlikten yaklasik
3,5-4 kg olacak sekilde alimmis ve ayr1 ayr
numaralandirilarak laboratuarda hava kurusu olana kadar
bekletilmis, topraklar organik bitki ve diger atiklar ile
iskeletinden armndirildiktan sonra por ¢api 2 mm olan elekten
gecirilerek analizlere hazir hale getirilmistir. Hasat sonrasi
sadece Eylil 2017’de toplanan yerfistig1 Ornekleri ise
kabuklarindan ayrilarak 70°C’lik etiivde kurutulmus ve daha
sonra analizlerde kullanilmak ve homojen 6rnek elde etmek
icin elektrikli bitki degirmeninde o6giitiilmis ve en kisa
siirede ilgili analizlere tabi tutulmustur. Yerfistigi yaglh
tohum oldugu ve kisa siirede bozulma riski tasidig igin ilgili
analizler miimkiin olan en kisa siirede gerceklestirilmistir.

-~ - t"‘ ¥ ‘.j
Sekil 2. Osmaniye-Sumbas ilgesi (Alibeyli Koyii) yerfistigi ve
toprak ornekleri.
Figure 2. Peanut and soil samples in Osmaniye-Sumbas district
(Alibeyli Village).

Topraklarmn tarla kapasitesi (TK, %) 1/3 atmosfer
basingli vakum pompasi ile (Demiralay, 1993), toprak pH’s1

1:2,5’luk toprak-su karigiminda InoLab pH-metresi ile

4
¥
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(Jackson, 1958), kireg igerigi (%) Scheibler kalsimetre ile
(Allison & Moddie, 1965), biinye tipi ile (Kacar, 2012),
iletkenlik ve tuzluluk tayini (Richards, 1954) saturasyon
camuru ile belirlenmistir. Topraklarin organik C igerigi (%
C) Anne metodu ile, toplam N igerigi (%N) Kjeldahl metodu
ile (Duchaufour, 1970) belirlenmistir. Toprakta bitkiye
yarayish P (ppm) tayini Olsen metodu ile (Olsen vd., 1954),
K, Na, Mg, Ca igerikleri (ppm) amonyum asetat ile ekstrakte
edilmis siiziiglin Atomik Absorpsiyon Spektrofotometre
(AAS) cihazinda 6l¢timii ile (Richards, 1954), bitkide Ca,
Mg, Na ve K tayini (ppm) kuru yakma yontemi ile (Chapman
& Pratt, 1961) belirlenmistir. Tiim bu analizlerin her biri 3’er
tekrarli olup tablolarda bu 3 6l¢iimiin ortalamasi alimmustir.

Istatistiksel Analiz: Calisma sonucu elde edilmis
bulgular SPSS paket programinda degerlendirilmis olup
toprak ve fistik orneklerine ait bulgularin ilgeler arasinda
anlamli farki olup olmadigini tespit edebilmek igin ¢oklu
karsilagtrma (LSD, Least Significant Difference) testi
kullanilmistir (Kleinbaum vd., 1995). Tablolarda (Tablo 1-
4) li¢ tekrarli dlglimlerin ortalamasi (ortalama =+ standart
hata) sunulmus olup karsilastirmalarda anlam diizeyi P<0,05
olarak alimmustir.

BULGULAR VE TARTISMA

Osmaniye’nin yerfistig1 yetistirilen bes farkl
ilgesinden (Merkez, Diizi¢i, Kadirli, Sumbas, ve
Toprakkale) iki farkli zamanda (Subat 2017 ve Eyliil 2017)
orneklenmis yerfistig1 topraklarmin bazi ekolojik 6zellikleri
ile ilgili fiziksel ve kimyasal analiz sonuglar1 Tablo 1 ve 2°de
sunulmustur. Osmaniye’nin Merkez, Diizigi, Kadirli,
Sumbas, ve Toprakkale ilgelerinden Subat 2017’de
orneklenmis yerfistig1 topraklarmim saturasyon ¢amuru (%)
ile belirlenmis biinye tipleri killi tin olup istatistiksel olarak
aralarinda anlaml fark bulunmamaktadir (Tablo 1, Tukey
HSD). Ayni1 dénemdeki ilge topraklarinin pH ve EC (%)
igerikleri arasmnda da istatistiksel a¢idan anlamli fark
gozlenmemistir (P>0,05, Tablo 1). Topraklarin CaCOj3
icerikleri (%) Diizi¢i ve Toprakkale ilgelerinde en diisiik
diizeylerde (sirastyla % 0,58 ve % 2,98) olup sadece en
yiitksek CaCOs igerigine (% 35,5) sahip Kadirli topraklar ile
aralarindaki fark anlamli bulunmustur (P<0,05). Kadirli
topraklarinin CaCOs igerigi (%) Sumbas (% 23,9) ve Merkez
(% 23,7) topraklarindan da yiiksek oldugu halde aralarmdaki
farkin istatistiksel olarak anlamli olmadigi gozlenmistir
(P>0,05 Tablo 1).

Benzer sonuglar ayni 6rneklik alanlardan Eyliil
2017°de ikinci kez 6rneklenmis yerfistig1 topraklarinda da
gozlenmis olup biinye tipi yine killi tin olarak belirlenmisgtir
(Tablo 2, Tukey HSD). Eylil 2017 topraklarinin pH
degerleri arasinda anlamli fark gozlenmemistir (P>0,05).
Yine Eyliil 2017°de ilge topraklarinin EC (%) igerikleri
arasinda istatistiksel agidan anlamli fark goézlenmemis (P>
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0,05) ve yine topraklarin CaCOs igerikleri (%) Diizigi ve
Toprakkale ilgelerinde en diisiik (sirasiyla % 1,38 ve %
3,25); Kadirli topraklarinda ise istatistiksel olarak anlamli
diizeyde en yiiksek (% 37,7) bulunmustur (P<0,05). Kadirli
topraklarinin CaCOgs igerigi (%) Sumbas (% 23,4) ve Merkez
(% 25,9) topraklarindan da yiiksek oldugu halde aralarinda
anlamli fark bulunmamistir (P> 0,05).

Osmaniye’nin Merkez, Diizi¢i, Kadirli, Sumbas ve
Toprakkale ilgelerinden Subat 2017 ve Eylil 2017’de
orneklenmis yerfistigi topraklarmin C (%), N (%) ve K
(ppm) igerikleri birbiri ile ayr1 ayr1 kiyaslandiginda (Tukey
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HSD) aralarinda istatistiksel olarak anlamhi  fark
gbzlenmemistir (P> 0,05, Tablo 3).

flge topraklarindan sadece Eyliil 2017 Diizigi’nin P
icerigi (15,9 ppm) kendi o6rnekleme donemindeki diger
ilgelerden ve diger 6rnekleme donemi olan Subat 2017’ deki
ilgelerin tamamindan anlamli diizeyde yiiksek bulunmustur
(P< 0,05, Tukey HSD).

Osmaniye’nin Merkez, Diizi¢i, Kadirli, Sumbas ve
Toprakkale ilgelerinden sadece Eyliil 2017°de drneklenmis
yerfistigina ait C (%), N (%), Mg (ppm), Ca (ppm) K (ppm)

ve Na (ppm), igerikleri Tablo 4’te sunulmustur.

Tablo 1. Osmaniye’nin Merkez, Diizi¢i, Kadirli, Sumbas ve Toprakkale il¢elerinden Subat 2017’de 6rneklenmis yerfistigi topraklarinin bazi

fiziksel ve kimyasal analiz sonuglar1 (ortalamazstandart hata, n=3).

Table 1. Some physical and chemical analysis results of peanut soils sampled from Osmaniye's Central, Diizigi, Kadirli, Sumbas and

Toprakkale districts in February 2017 (mean + standard error, n = 3).

ilceler Saturasyon (%) Biinye tipi pH CaCOs (%) EC (%)

Merkez 51,5+1,72a Killi-Tm 7,85+0,044a 23,7+£9,94ab 0,018+0,003a
Diizigi 53,9+1,41a Killi-Tin 7,51+£0,268a 0,58+0,21b 0,020+0,001a
Kadirli 52,2+6,33a Killi-Tin 7,85+0,037a 35,542,99a 0,310+0,009a
Sumbas 53,242,28a Killi-Tm 7,74+0,032a 23,94+6,41ab 0,027+0,001a
Toprakkale 50,7+1,55a Killi-Tmn 7,9340,032a 2,98+0,78b 0,011+0,003a

Tabloda belirtilen zit harfler (a ve b) ayni 6zelligin farkl ilgeler arasinda istatistiksel olarak anlaml farkin varligina isaret etmektedir (P<0,05).

Tablo 2. Osmaniye’nin Merkez, Diizigi, Kadirli, Sumbas ve Toprakkale ilgelerinden Eyliil 2017°de 6rneklenmis yerfistig1 topraklarmin bazi

fiziksel ve kimyasal analiz sonuglar1 (ortalamasstandart hata, n=3).

Table 2. Some physical and chemical analysis results of peanut soils sampled from Osmaniye's Central, Diizi¢i, Kadirli, Sumbas and

Toprakkale districts in September 2017 (mean = standard error, n = 3).

ilgeler Saturasyon (%) Biinye tipi pH CaCOs (%) EC (%)

Merkez 50,9+1,73a Killi-Tin 7,84+0,051a 25,9+6,85ab 0,020+0,004a
Diizigi 53,8+1,82a Killi-Tin 7,58+0,21a 1,38+0,75b 0,033£0,004a
Kadirli 58,7+4,31a Killi-Tin 7,75+0,049a 37,7+2,84a 0,030+0,008a
Sumbas 61,2+1,60a Killi-Tin 7,65+0,027a 23,4+6,85ab 0,039+0,003a
Toprakkale 55,0+£2,77a Killi-Tin 7,88+0,065a 3,25+1,48b 0,016+0,004a

Tabloda belirtilen zit harfler (a ve b) aym 6zelligin farkli ilgeler arasinda istatistiksel olarak anlamli farkin varligina isaret etmektedir (P<0,05).

Tablo 3. Osmaniye’nin Merkez, Diizigi, Kadirli, Sumbas ve Toprakkale ilgelerinden Subat ve Eyliil 2017°de 6rneklenmis yerfistig
topraklarmin C (%), N (%), K (ppm) ve P (ppm) igerikleri (ortalamaztstandart hata, n=3).

Table 3. C (%), N (%), K (ppm) and P (ppm) contents (mean =+ standard error) of peanut soils sampled from Osmaniye's Merkez, Diizigi,
Kadirli, Sumbas and Toprakkale districts in February and September 2017 n = 3).

ilceler C (%) N (%) K (ppm) P (ppm)
Subat 2017

Merkez 0,34+0,23a 0,15+0,015a 10,4+2,75a 5,51£1,19a
Diizigi 0,11+0,003a 0,13+0,026a 17,5+3,96a 7,47+1,50a
Kadirli 0,37+0,26a 0,14+ 0,010a 27,14+4,57a 6,69+0,82a
Sumbas 0,28+0,16a 0,16+0,025a 23,848,14a 4,7340,19a
Toprakkale 0,77+0,003a 0,15+0,052a 7,82+3,31a 6,75+1,12a
Eylil 2017

Merkez 0,90+0,000a 0,10+0,036a 13,1+£3,94a 8,16+1,30a
Diizigi 0,34+0,23a 0,14+0,015a 19,3£1,93a 15,9+1,49b
Kadirli 0,11+0,003a 0,16+0,040a 33,3+6,33a 8,81+0,51a
Sumbas 0,25+0,12a 0,13+0,026a 32,8+8,84a 7,15+0,54a
Toprakkale 0,34+0,23a 0,12+0,044a 10,9+3,94a 9,25+1,54a

Tabloda belirtilen (a ve b) harfleri ayni 6zelligin ilgeler ve 6rnekleme zamami arasindaki istatistiksel farki ortaya koymaktadir (P<0,05).

Tablo 4. Eyliil 2017°de Merkez, Diizi¢i, Kadirli, Sumbas ve Toprakkale ilgelerinde yetistirilen yerfistigi (y.) danelerinin C (%), N (%), Mg
(ppm), Ca (ppm) K (ppm) ve Na (ppm) igerikleri (ortalama+tstandart hata, n=3).

Table 4. C (%), N (%), Mg (ppm), Ca (ppm) K (ppm) and Na (ppm) contents of peanut (y.) Grains grown in Merkez, Diizi¢i, Kadirli, Sumbas
and Toprakkale districts in September 2017 (mean + standard error, n = 3).

Ornekler C (%) N (%) Ca (ppm) Mg (ppm) K (ppm)

Merkez y. 44,0+1,20a 3,57+0,46ab 139,6+23,9 a 21,0£13,0 a 95,0+11,4a
Diizigi y. 42,6+1,42a 4,70+0,058b 160,1+33,3 a 14,3+0,58 a 89,7+1,76a
Kadirli y. 46,3+2,10a 2,60+0,20a 190,6+16,4 a 16,742,52 a 90,0+1,73a
Sumbas y. 43,1+1,26a 2,93+0,26a 218,7+20,5a 13,0+1,00a 85,0+4,73a
Toprakkale y. 43,3+0,64a 3,77+0,43ab 181,2+7,39 a 14,3+0,58 a 81,7+1,45a

Tabloda belirtilen (a, b ve ¢) harfleri ayn1 6zelligin ilgeler arasindaki istatistiksel farki ortaya koymaktadir (P<0,05).
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Yerfistig1 6rneklerinin C (%) igerikleri birbirine
yakin olup Ornekler arasinda anlamli bir fark
bulunmamaktadir (P>0,05, Tukey HSD). Sumbas ve
Kadirli yerfistig1 6rneklerinin N (%) igerikleri sirasiyla %
2,93 ve % 2,60 olup Diizigi yerfistigindan (% 4,70) anlamli
diizeyde digik bulunmustur (P<0,05). Toprakkale
yerfistig1 C igerikleri (%) arasindaki farklar ise istatistiksel
olarak anlaml degildir (P>0,05). Yerfistig1 rneklerinin K
(ppm) igerikleri birbirine yakin olup aralarindaki fark
anlamsizdir (P>0,05). Yerfistig1 6rneklerinin Na igerikleri
(ppm) Sumbas, Kadirli, Merkez, Diizigi ve Toprakkale
ilgeleri arasinda anlaml farklar géstermektedir (P<0,05).
Sumbas ve Diizi¢i yerfistiklarinin Na igerigi (sirastyla 20,9
ppm ve 22,2 ppm) Kadirli (35,2 ppm) ve Toprakkale (32,3
ppm) yerfistiklarindan anlaml diizeyde disiiktiir (P<0,05,
Tukey HSD). Kadirli yerfistiginin Na igerigi (35,2 ppm)
Merkez (25,8 ppm) yerfistigindan istatistiksel olarak
anlamli  diizeyde yiiksektir  (P<0,05). Yerfistig1
orneklerinin Ca ve Mg igerikleri (ppm) ilgeler arasinda
anlamli fark gostermemistir (P>0,05, Tablo 4).

SONUC

Osmaniye’nin Merkez, Diizigi, Kadirli, Sumbas
ve Toprakkale ilgelerinden iki farkli dénemde (Subat 2017
ve Eylil 2017) orneklenmis yerfistigi topraklarinin ve
sadece Eyliil 2017’de 6rneklenmis yerfistigi tohumlarmin
bazi ekolojik 6zelliklerinin arastirildigi ¢aligmada anlamli
bazi bulgulara ulasilmistir. Bu ¢alismada yerfistigi ilce
toprak karakteristiklerinin neredeyse tamaminin birbirine
benzer Ozellikler tasidigi goézlenmistir. Tim ilge
topraklarinin biinye tipleri killi tin olup hafif alkali pH’a
sahiptir. Topraklarin elektriksel iletkenlikleri (% EC)
arasinda anlaml farklar gézlenmemis ve tuzsuz topraklar
olarak degerlendirilmistir. Topraklarin her iki 6rnekleme
doneminde kire¢ iceriklerine gore ilcelerden Sumbas,
Kadirli ve Merkez topraklar1 ¢ok kiregli, Diizi¢i’nde
kiregsiz, Toprakkale’de az kiregli toprak smifinda yer
almaktadir (Kacar, 2012; Kacar & Katkat, 2018). Bir yil
icinde (2017) iki farkli donemde (Subat ve Eyliil)
orneklenmis ayni il¢e topraklarinin fiziksel ve kimyasal
analiz sonuglarmin (Tablo 1 ve 2) benzer ¢ikmasi zaten
beklenen bir durum olup toprak dengesinin kararliligini
yansitmaktadir. Bu da sonuglarin yorumlanmasi ve
giivenilirligi agisindan ¢alismaya ¢ok degerli ve olumlu
katkilar saglamaktadir.

Bu c¢alismada  Osmaniye’de  yetistirilen
yerfistiginin toprak [% C, % N, K (ppm) ve P (ppm)] ve
dane orneklerinin [% C, % N, K (ppm), Na (ppm), Mg
(ppm) ve Ca (ppm)] besin elementi igeriklerinin ilgeler
arasinda farklilik gdstermedigi ortaya konulmustur. Elde
edilen bazi farklar ise (Eylil 2017 donemi Diizigi
topraklarinin P igeriginin (15,9 ppm) diger topraklardan
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yiiksek olmasi) donemsel olarak topraklara uygulanan
giibre veya zaman igindeki gevresel degisimlerin sonucu
olarak degerlendirilmistir.

Sonug olarak, bu ¢alismadan elde edilen bulgular
1sinda Osmaniye yerfistig1 topraklarmin bazi fiziksel ve
kimyasal ozellikleri ile yerfistig1 danelerinin temel besin
Ogelerinin  ilcelere gore kiyaslandiginda degisim
gostermedigi saptanmistir.
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Abstract: Seasonal growth pattern and reproductive biology of the black goby, Gobius niger (n=
568; 2.1-14.6 cm TL), were monthly studied in southern Black Sea between December 2012 and
November 2013. The seasonal von Bertalanffy growth parameters, computed from ELEFAN,
were estimated as L= 11.9 cm TL, K= 0.701 year?, C= 0.633, and WP= 0.492 for the Hoenig
seasonal model and as L»= 12.1 cm TL, K= 0.680 year-! for non-seasonal von Bertalanffy model.
The size at sexual maturity (Lm) was estimated as 8.9 cm TL. The Gonadosomatic index (GSI)
ranged between 0.60 in December and 8.57 in April 2013 (mean 3.82+0.82) for females and 0.61
in October 2013 and 2.90 in May 2013 (mean 1.70+0.26) for males. The seasonal growth was
pronounced probably due to reproduction activity which extended investment of energy in
reproduction causing slower growth. The GSI development was related to photoperiod and the
monthly variations of GSI values indicating that the intensive spawning occurred between April
2013 and August 2013. During spawning time, the mean GSI value of females (6.04+1.18) was
2.9 times higher than the mean GSI values of males (2.08+0.42) (P< 0.05). The results of this
study were offered as biological input parameters regarded as a reference for the conservation
and management of the Black Sea stocks of the black goby.

Keywords: ELEFAN, photoperiod, seasonal growth, reproduction.

Tiirkiye'nin Giineydogu Karadeniz Kiyillarinda Kémiircii Baya Bahgmnn, Gobius niger
(Osteichthyes: Perciformes: Gobiidae), Mevsimsel Biiyiimesi ve Uremesi
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Oz Giineydogu Karadeniz kiyilarinda kémiircii kaya baliginin, Gobius niger (n= 568; 2,1-14,6
cm TB), liremesi ve mevsimsel biiyiimesi Aralik 2012 ve Kasim 2013 arasinda aylik olarak
calisgitlmigtr. ELEFAN’a gore hesaplanan mevsimsel von Bertalanffy biiylime denklemi
parametreleri; Hoenig mevsimsel modele gore L. 11,9 cm TB; K= 0,701 yil':; C= 0,633 ve WP=
0,492 olarak, mevsimsel olmayan von Bertalanfty biiylime modeline gore ise L»= 12,1 cm TB,
K= 0,680 y1l** seklinde hesaplannustir. Cinsi olgunluk boyu (Lm) 8,9 cm TB olarak hesaplanmustir.
Gonadosomatik indeks (GSI) degeri disiler i¢in 0,60 (Aralik 2012) ile 8,57 (Nisan 2013) arasinda
(ortalama 3,82+0,82), erkekler i¢in ise 0.61 (Ekim 2013) ve 2.90 (Mayis 2013) arasinda (ortalama
1,70+0,26) degismistir. Mevsimsel bilyiime, muhtemelen daha yavas biiylimeye neden olan
ireme faaliyeti nedeniyle belirgindi. Aylik GSI gelisimi, fotoperiyod ile iligkili olup
yumurtlamanin Nisan 2013 ve Agustos 2013 arasinda gerceklestigini gostermistir. Ureme
stiresince, disiler igin hesaplanan ortalama GSI degerinin (6,04+1,18), erkelerin ortalama GSI
degerinden (2,08+0,42) yaklasik 2,9 kat daha biiyiik oldugu hesaplanmigtir (P<0,05). Bu
caligmanin sonuglari, kaya baliginin Karadeniz'deki stoklarinin korunmasi ve ydnetimi igin
biyolojik girdi parametreleri olarak sunulmustur.

Anahtar kelimeler: ELEFAN, fotoperiyod, mevsimsel biiyiime, iireme.
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INTRODUCTION

Black goby, Gobius niger Linnaeus, 1758, is widely
distributed from Norway to the Canary Islands and
Mauritania, all coasts of the Mediterranean Sea and the
Black Sea (Bouchereau & Guelorget, 1998; Froese & Pauly,
2019; Kara & Quignard, 2019). The black goby is a large
species growing to over 15 cm and it quite enjoys harbours
and brackish waters, where it is at home in estuaries, coastal
lagoons and sea lochs (Kara & Quignard, 2019). It is very
territorial in nature and is locally common on all sandy sea
beds, preferring the shelter of nearby reefs and seagrass
meadows (Wood, 2015; Kara & Quignard, 2019) and lives
in coastal marine waters up to 80 m in depth, but most often
between the surface and 30 m (Kara & Quignard, 2019).
Sexually mature at one or two years of age, the territorial
males and juveniles are jet black and have a life span of five
years (Silva & Gordo, 1997; Bouchereau & Guelorget, 1998;
Kara & Quignard, 2019).

References used for the black goby comprising
distribution and habitat selection, feeding ecology and
behavior, genetic, environmental effects and pollution,
growth and reproduction biology were cited in the
introduction section by the Filiz & Togulga (2009) and also
listed in the Froese & Pauly (2019). Moreover,
nomenclature, description, distribution, ecology (e.g.
habitat, migration, lifespan and growth, feeding and feeding
behavior), reproduction and reproductive behavior
(sexuality, maturity and spawning behavior) and pollution of
the black goby have been globally reviewed by Kara &
Quignard, (2019). In the European coasts (e.g. Norway,
Netherlands, Portugal, France, Italy), reproduction biology,
age and growth of the black goby were reported by different
authors (Vaas et al., 1975; Fabi & Giannetti, 1983; Nash,
1984; Arruda et al., 1993; Joyeux et al., 1991; Silva &
Gordo, 1997; Bouchereau & Guelorget, 1998; Immler et al.,
2004). Reproductive biology of the black goby in the
Mediterranean, Gulf of Gabés, Tunisia was also studied by
Hajji et al. (2013). Moreover, studies on the black goby in
the coast of Turkey were carried out on their age, growth and
reproduction biology in the Bay of lzmir, Aegean Sea
(Ozaydin et al., 2007; Kinacigil et al., 2008; Filiz & Togulga,
2009) and in the Sea of Marmara (Kirdar & Ismen, 2018).
Feeding ecology of the black goby in the Aegean Sea was
also studied by Filiz & Togulga (2009).

Although the growth and reproductive biology of
the black goby has been reported in detail in other
geographical regions, surprisingly there is no published
study about the biology for this species commonly found in
the Black Sea. Since it has no commercial value in the Black
Sea, probably, fisheries biologists did not give enough
attention of its biology. In recent years, the black goby has
been rarely sold at fishing stalls in the Black Sea regions (e.g.
Sinop) and it has rarely been bought and consumed by
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people (personal observations). However, this species has
important ecologic values and it has an important role in the
food chain (Filiz & Togulga, 2009; Kara & Quignard, 2019).
Namely, in the Venetian lagoon, the diet of the black goby
is related to its habitat rich in seed plants and algae (Franco
et al., 2006). The preferred preys are primarily crustaceans
and secondarily mollusks, polychaete annelids, etc. Large
individuals also consume small fish such as pupfishes,
silversides, gobies (Casabianca & Kiener, 1969) in the
Corsican lagoons of Diana and Urbino. The black goby
individuals feed on mainly Mollusca, Crustacea, Polychaeta,
Foreminifera and Teleostei in the Gulf of Izmir, Aegean Sea
(Filiz & Togulga, 2009). Moreover, it is used as a bio-
indicator of pollution (Maradonna & Carnevali, 2007;
Barucca et al., 2006). Therefore, the black goby is in the food
chain of commercial fish with high economic value such as
turbot, consumed by humans (personal observations). These
increase the ecological value of the black goby.

This paper provides the first information on the
black goby specifically on its seasonal growth and
reproduction and also to assess the differences in these
parameters in other studies.

MATERIAL AND METHOD

Study area and sampling: Samples were monthly
collected using an experimental purposes beam trawl with
15 mm cod-end stretched mesh size up to 30 m water depths
from December 2012 to November 2013 on the Rize
province coasts of the southeastern Black Sea, Turkey
(Figure 1). All samples were taken from the same locality
during daylight. Although beam trawl fishery is banned in
the Rize province coasts of the southeastern Black Sea
during the year, sampling surveys were conducted with a
special permit from the General Directorate of Fisheries and
Aquaculture, the Ministry of Agriculture and Forestry of
Turkey. The total length (TL) was measured after blot drying
with a piece of clean towel. All specimens were measured to
the nearest 1 mm, total wet weight (W) and gonad weight
(Wg) were also recorded to the nearest 0.1 g. The sex
determination was conducted by macroscopic and/or
microscopic examination of the gonads.

Day length (hour) data reported by Bilgin et al.
(2009a) and annual sea surface temperature (SST, °C) data
reported by Cakiroglu et al. (2017), provided from
Meteorological Data Information System
(https://mevbis.mgm.gov.tr/mevbis), were used to determine
the effect of day length and temperature on reproduction.

Growth estimation: Growth in length has been
described using the von Bertalanffy (1938) growth equation,
based on either observed or back calculated length at ages.
The length frequency distribution analysis (LFDA) PC based
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computer package (version 5.0) includes methods for
estimating the parameters of both non seasonal and Hoenig
seasonal versions of the von Bertalanffy growth curve for
estimating growth parameters from fish LFDs (Kirkwood et
al., 2003).
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Figure 1. Beam trawl fishing operations sampling area around the
Rize province in the Southeastern Black Sea, Turkey.

The classic parameterization of the standard or
three parameters von Bertalanffy growth function (3P
VBGF) was proposed by Beverton & Holt (1957) and is:

L=La-e)

Seasonal growth or five parameters von Bertalanffy
growth function (5P VBGF) was described using the
Somers’s (1988) version of the VBG equation:

Lol {—K(t—to)—(cﬁjsinzﬂt—ts)+[C%jsin2n(to—ts)}
=L |1-e

where, L; is length at age t, L. is the asymptotic
length, K is the growth rate parameter, to is the nominal age
at which the length is zero, C is the relative amplitude (0 <
C < 1) of the seasonal oscillations, ts is the phase of the
seasonal oscillations (-0.5 < t; < 0.5) denoting the time of
year corresponding to the start of the convex segment of
sinusoidal oscillation.

The winter point (WP), known as the slowest
growth period during the year, was calculated as:

WP =ts+ 0.5.

The goodness of fit (Rn) of the seasonal VBG
curves to the data was calculated as:

10

where ESP is the explained sum of peaks, and ASP
is the available sum of peaks.

Analysis of the seasonal length data were fitted to
length frequency distributions grouped in 0.5 cm TL size
classes using the ELEFAN procedure (non-seasonal and
Hoenig seasonal) in the LFDA ver. 5.0 (Kirkwood et al.,
2003).

Rn
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Growth performance comparisons were made using
the growth performance index (@) which is preferred rather
than using L., and K individually (Pauly & Munro, 1984) and
is computed as:

The growth performance index (@’), preferred
rather than using L. and K individually, was used for
comparison of growth performance (Pauly & Munro, 1984)
was calculated as:

@’ =logio(K) + 2 10g10(Lss).

Maximum life span for females and males were
calculated using the empirical equation proposed by Taylor
(1958) as:

The empirical equation proposed by Taylor (1958)
was used for calculation of maximum life span for females
and males as:

As=tor 23

where, Ags is the life span as the time required to
attain 95% of L., calculated from the Hoenig seasonal VBG
equation.

Spawning period: The spawning period was
graphically determined for both sexes by the monthly
variation of the mean values of the gonadosomatic index
(GSI) as:

GSI = m><100
W

2.996

t, +

where, Wy is gonad weight (g), W is total black goby
weight (g).

Size at sexual maturity (Lm): The size at sexual
maturity (or the length at which 50% of a population become
sexually mature for the first time) for black goby was
calculated from the following empirical equation suggested
for Ray-finned fish by Binohlan & Froese (2009):

logLm=-0.1189 + 0.9157 * log(Lmax),

where, Lmax is the observed maximum total length.

RESULTS

Population structure: A total of 568 (233 female
and 335 male) specimens were sampled. The total length
ranged between 2.2 and 12.1 cm (mean 5.7 + 0.1 cm, 95%
conf.: 5.4-6.0 cm) for females and 2.1 and 14.6 cm (mean
5.9+ 0.1 ecm, 95% conf.: 5.7-6.2 cm) for males (Figure 2).
The difference between the mean total lengths is statistically
insignificant (P= 0.324). Length frequency distribution
(LFD) between sexes were not significantly different
(Kolmogorov-Smirnov two-sample test; d= 0.672, P=
0.550). The mean TL and also LFD were not significantly
different between sexes (P > 0.05). Therefore, the Hoeing
seasonal and non-seasonal VBG parameters were estimated
for combined sex and are shown in Table 1.
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Figure 2. Length frequency distribution of females and males for
Gobius niger around Rize province in the Southeastern Black Sea.

Table 1. The Hoenig seasonal and non-seasonal von Bertalanffy
growth curve parameters estimated from the ELEFAN model and
maximum life span for Gobius niger.

ELEFAN Based Growth Model

Parameters Hoenig Seasonal Non-Seasonal
L. (cm) 11.9 121

K (year?) 0.701 0.680

to (year) -0.399 -0.540

ts -0.008 -

WP 0.492 (June) -

(o} 0.633 -

Rn 0.525 0.409

D' 1.997 2.001

Ags (year) 3.9 3.9

Length Class (am)

Length Class (cm)

0.50
Sample Timing

0.25 0.75 1. 1.25

Figure 3. Length frequency distribution of Gobius niger with the
Hoeing seasonal (A) and non- seasonal (B) von Bertalanffy growth
curves (lines).

Growth curve parameters: Asymptotic total length and
growth coefficient parameters were calculated as almost similar
values for both seasonal (L».= 11.9 cm TL, K= 0.701 year™) and
non-seasonal (L»=12.1 cm TL, K= 0.680 year) version of growth
curve. The seasonal oscillations in growth was calculated as C=
0.510 and the start of the slowest growth period was estimated in
June (WP= 0.492) (Figure 4). The Rn value of the non-seasonal
growth curve improved 28.36% (Figure 3) when the seasonal
growth curve was fitted, indicating that, at last for our data, black
goby exhibits seasonal growth pattern. Growth performance indices
(@) derived from seasonal (1.997) and non-seasonal (2.001) VBG
parameters were fairly similar (Table 1). Maximum life span was
also estimated as 3.9 years for both seasonal and non-seasonal
version of the VBG curve parameters.
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Figure 4. Winter point (Wp) of the Hoenig seasonal von
Bertalanffy growth curves for Gobius niger in the Southeastern
Black Sea.

Spawning period: The GSI ranged between 0.60 in
December 2012 and 8.57 in April 2013(mean = 3.82 £ 0.82,
95% conf.: 2.05-5.58) for females and 0.61 in October 2013
and 2.90 in May 2013 (mean = 1.70 = 0.26, 95%conf.: 1.13-
2.27) for males. The differences between the mean GSI
values of females and males were significantly different (P=
0.0198). Female GSI values increased gradually from
December to April and decreased gradually from April to
August. Male GSI values increased from December to
February and remain similar up to June (Figure 5b, c). These
monthly variations of GSI values indicating that, at least for
our data, the intensive spawning probably occurred between
April and August. During these five months in spawning
time, the mean GSI values of females (6.037 + 1.177) was
about 2.91 times higher than the mean GSI values of males
(2.079 £ 0.423) (P=0.0133).
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Figure 5. Monthly variations in day light (hours), Sea Surface
Temperature (SST) (a) and in the Gonadosomatic index (GSI)
values of females (b) and males (c) for Gobius niger, between
December 2012 and November 2013 around Rize province in the
southeastern Black Sea. Vertical lines indicate standard error (SE).
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Day light, which was 13.5 hours in April, regularly
increases to reach the peak value in June (15.2 hours) and
than continues to decrease regularly and reaches 12.6 hours
in September. The sea surface temperature, which was
10.9°C in April, reaches its peak value (22.3°C) in August
and than continues to decrease regularly and reaches to the
lowest value in November (9.7°C) (Figure 5a). When both
water temperature and day light functions are considered
together, it is clearly understood that the monthly variations
of GSI values for both sexes are similar to day light variation
rather than sea surface temperature functions. In other
words, reproduction period is more related to day light rather
than sea surface temperature (Figure 5a, b, c).

Size at sexual maturity (Lm): The Ly, was estimated
from the empirical relationships between observed
maximum total length and size at maturity. Thus, L, was
estimated as 8.9 cm TL for both females and males.

DISCUSSION

Size and lifespan: The maximum total length of the
black goby was reported as 14.3 cm (4 years) for females and
16.5 cm (5 years) for males in the Adriatic Sea, north of
Ancona, Italy (Fabi & Giannetti, 1985), 14.0 cm (4 years)
for females and 15.2 cm (5 years) for males in the Aegean
Sea, Izmir Bay, Turkey (Filiz & Togulga, 2009), 14.4 cm (4
years) for females and 16.1 cm (4 years) for males in the
Marmara Sea, Turkey (Kirdar & Ismen, 2018). In the Black
Sea, around the Rize province, females obtained as 12.1 cm
and males 14.6 cm (4 years) (Table 2). As can be understood
from these explanations, in the different geographical
regions, male black goby individuals live one year more than
females and reach greater maximum length values as in the
Black Sea. In this study, the average length values of the both
sexes in the ages were not calculated. These calculations for
Black Sea goby stocks need to be supported by future
otolith-based growth studies. On the other hand, these
differences between males and female’s lifespan have been
explained since females aged 2* have already spent too much
energy during the reproduction activity, thus females are
exposed to more biological stress than males and
consequently only a few can survive their the 3™ and/or 4%
year of life (Joyeux et al., 1991; Silva & Gordo, 1997). This
situation can be interpreted as the females are exposed to
more natural mortality rates (M) than males (Memates >
Mmaies), especially after the breeding season. However, the
effect of biological stress (e.g. Lm, spawning duration and
frequency) on mortality of this bio-indicator of
environmental quality species (Maradonna & Carnevali,
2007; Barucca et al., 2006) should be studied in more detail
by participating in hydro-climatic conditions such as
temperature, salinity, turbidity, etc.
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Seasonal growth: In the Black Sea, together with
seasonal water temperature changes and food condition,
especially investments of energy in reproduction activity of
the fish are the some of the major factors causing seasonality
in growth (Bilgin et al., 2012, 2013). Therefore, both the
Hoenig seasonal and non-seasonal von Bertalanffy growth
models were applied for the black goby to obtain reliable and
suitable growth parameters. The growth rates of black goby
in the Black Sea are slightly high or similar when compared
with other populations except for North Sea, Norway (higher
latitude: 59°N) (Table 2). The observed growth rates (K>
0.68) indicate that examined species achieve asymptotic size
quickly, even faster some of the other populations with
different latitudes, such as Atlantic (38°N), North Sea
(59°N), Adriatic Sea (43°N), Aegean Sea (38°N) and Sea of
Marmara (40°N) (Table 2). The higher growth rate for black
goby was reported in the Ria de Aveiro Lagoon, Portugal
than higher latitudes (Arruda et al., 1993). These differences
among studies may have resulted from the difference
between biotic (e.g. intraspecific competition, prey,
predator, etc.) and abiotic factors (e.g. temperature, salinity,
turbidity, etc.) (Kovaci¢ & Patzner, 2012; Kara & Quignard,
2019).

To the best of our knowledge this is the first study
to calculate the Hoenig seasonal growth curve parameters by
using ELEFAN, to length-frequency data for the black goby.
When there is a seasonal growth pattern for gobies belonging
to the same family in a geographical region, the estimations
of L. and K may differ significantly between both the
seasonal and non-seasonal models. In the present study, the
non-seasonal VBG model provided mathematically and
biologically realistic results. However, when seasonality was
included (with the Hoenig model), more reliable values (Rn=
0.525) were obtained, which confirmed the seasonality in the
growth of the black goby. The Rn and C values with visual
growth curves (Figure 3, 4) evidenced that this species
exhibited marked seasonality in growth. Similar seasonal
growth pattern was also reported for different fish species
such as Anchovy, Engraulis encrasicolus (Linnaeus, 1758)
(Bilgin et al., 2013) and Whiting, Merlangius merlangus
(Linnaeus, 1758) (Bilgin et al., 2012) in the Black Sea. Since
there is no information in the literature reporting the
parameters showing seasonality in growth of the black goby,
we were unable to compare our findings with others.
However, the major factors that cause seasonality in the
growth of marine organisms belong to different taxa were
reported to be i) photoperiod, ii) variation in water
temperature and salinity fluctuating over the year, iii)
seasonal change in nutrient quality/availability, iv) energy
input into reproduction during the breeding season v)
intraspecific competition (Arruda et al., 1993; Bilgin, Ozen
& Samsun, 2009a; Bilgin, Samsun & Ozen 2009b; Olaya-
Restrepo, Erzini & Gonzalez-Wangiiemert, 2018). All these
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could be considered as the factors forcing seasonality in
growth of the black goby (Figure 3, 4) in the Black Sea. The
period of slowest growth (WP = 0.492) for the black goby
corresponded to June when the high reproduction activity

occurs. Since the growth rate of fish depends on the food
availability and temperature and also reproduction events,
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the slow growth of the black goby in June most likely could
be due to the result of the investment of energy in
reproduction inhibits growth. But, the effects of these factors
on seasonal growth should be detail examined in future
studies.

Table 2. Comparison of the VBG curve parameters (L, K, to), maximum length (Lmax, cm), maximum life span (tmax, year), size at sexual
maturity (Lm, cm) and WLRs parameter (b) for Gobius niger obtained in different areas. L., asymptotic total length (cm); K, growth
coefficient (year?); to, age at zero length; @’, growth performance index; M, males; F, females; C, combined (males+females). #: calculated
from @’ =10g10(K) + 210g10(L-). ®: Lm calculated from logLm =-0.1189 + 0.9157 x log(Lmax) empirical equation (Binohlan & Froese, 2009).

Parameters

Study areas Latitute  Sex = K B Lo o = b References
North Sea, Norway 59°N M 9.8 0.40 1.58 5 Nash, (1984)
F 9.1 0.48 1.60 5
Adriatic Sea, Italy 43°N M 18.5 0.30 -1.69 2.01 16.5 5 9.9 Fabi & Giannetti, (1985)
F 16.9 0.20 -2.57 1.74 14.3 4 8.7
C 3.14
Atlantic, Portugal 38°N C 16.7 0.34 -1.91 1.97 15.0 3 9.1 3.26  Silva & Gordo (1997)
Aegean Sea, Turkey 38°N C 14.6 0.46 -1.54 1.99 3 291  Ozaydmn et al., (2007)
Aegean Sea, Turkey 38°N C 16.8 0.39 -0.04 2.04 3.26  Kinacigil et al., (2008)
Aegean Sea, Turkey 38°N c 176 0.26 217 191 15.2 5 9.2 2.86  Filiz & Togulga, (2009)
M 16.7 0.30 -2.21 1.92 15.2 5 9.2 2.82
F 14.8 0.32 -1.46 1.85 14.0 4 8.5 2.74
Marmara Sea, Turkey 40°N C 15.3 0.36 -1.77 1.93 14.2 4 8.6 3.08 Kirdar & Ismen, (2018)
M 14.7 0.45 -1.39 1.98 16.1 4 9.7 3.34
F 14.9 0.35 -1.97 1.89 14.4 4 8.7 3.04
Black Sea, Turkey 41°N C 11.9 0.70 -0.40 2.00 14.6 4 8.9 3.54  Present study, the Hoenig
C 12.1 0.68 -0.54 2.00 14.6 4 8.9 3.54  Present study, non-seasonal
M 14.6 8.9 3.51
F 12.1 7.5 3.57

Table 3. Comparison of the spawning periods for Gobius niger in different areas. ®indicating reproduction period.

Spawning months

T F M A M J S O N D Latitude Study area References
° 59°N North Sea, Oslofjorden, Norway Nash (1984)
° ° 51°N North Sea, Veerse Meer, Netherlands Vaas et al. (1975)
o o ° 40°N Atlantic, Aveiro Lagoon, Portugal Arrudaet al. (1993)
e o ° 38°N Atlantic, Portugal Silva & Gordo (1997)
o o ° 43°N Mediterranean, Mauguio Lagoon, France Joyeux et al. (1991)
e o . 34°N Mediterranean, gulf of Gabes, Tunisia Hajji et al. (2013)
o o ° 43°N Adriatic Sea, north of Ancona, ltaly Fabi & Giannetti (1983)
o o . 45°N Adriatic Sea, Venetian Lagoon, Italy Immler et al. (2004)
o o . 38°N Aegean Sea, lzmir Bay, Turkey Ozaydin et al. (2007
o o . 38°N Aegean Sea, lzmir Bay, Turkey Kinacigil (2008)
o o . 38°N Aegean Sea, lzmir Bay, Turkey Filiz & Togulga (2009)
o o . 40°N Marmara Sea, All coasts, Turkey Kirdar & Ismen (2018)
o o ° 41°N Black Sea, Rize coast, Turkey Present study

Spawning period and size at sexual maturity

The reported spawning periods for the black goby
from different geographical areas and latitudes is shown in
Table 3. Our results showed spawning period of the black
goby lasted at least for five months in the Black Sea
population (latitude: 41°N), and this is in accordance with
the Fabi & Giannetti, (1983)'s results in the Adriatic Sea,
north of Ancona, Italy (latitude: 45°N). Furthermore, we
realized that the variations of GSI values for both sexes of
black goby coincide with the increase and decrease of
daylight (Figure 5a, b, c¢). This result showed that the
reproductive activity in the study area was related to
daylight rather than temperature. Although spawning
varies by region, it generally starts with spring and gains
intensity in summer and ends in the first month of autumn
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(September) (Table 3). However, spawning activities
continue from 3 months in the North Sea, Oslofjorden,
Norway at higher latitude (59°N) (Nash, 1984) to 8 months
in the Aegean Sea, Izmir Bay, Turkey at lower latitude
(38°N) (Filiz & Togulga, 2009) (Table 3), depending on
the regions and/or latitudes. According to Vaas et al., (1975)
spawning begins when the temperature reaches 12°C in the
North Sea, Veerse Meer, southern west Netherlands
(latitude: 51°N). The period was much shorter (about three
months) in higher latitudes, in the North Sea coast of
Norway (Nash, 1984), suggesting that the spawning period
extent of the black goby was mainly determined by day
light length and water temperature. However, reproduction
cycle of the black goby is also affected by food condition
(Kara & Quignard, 2019).
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It has been reported that male individuals show
different reproductive behavior characteristics (Mazzoldi
& Rasotto, 2002). In the Venetian lagoon, three types of
males (large, small and intermediate) were defined
according to their reproductive behavior. Namely, large
males (> 9 cm TL) are nest-makers, aged 2 years or older.
Small males (6-8 cm TL) are not nest-makers and gravitate
around the nests of large males. Intermediate males behave
either like sneakers or like nesting males, depending on the
availability of nests and the level of competition between
males (Mazzoldi & Rasotto, 2002). In addition to these,
male reproductive behaviors were not examined in this
study, and it is important to examine the reproductive
behavior of male individuals in future studies in the Black
Sea region.

Geographic variations may affect the size of sexual
maturity within a species (Kovaci¢ & Patzner, 2012; Kara
& Quignard, 2019). The size of sexual maturity (Ln) was
estimated as 8.9 cm TL for the black goby in this study. In
other black goby populations, both smaller and larger in
size than our study, L, was estimated as 4.3 cm TL in males
and 5.4 cm in females (about 7 to 12-13 months) in the
Mauguio lagoon, France (Joyeux et al., 1991), as 6.0 cm
TL (0* age) in the Ria de Aveiro lagoon, Portugal (Arruda
et al., 1993), as 7.8 TL cm about 0.86 years for females in
the Izmir Bay, Turkey (Filiz & Togulga, 2009) and 9.4 cm
TL at one year in the Marmara Sea, Turkey (Kirdar &
Ismen, 2018). In the Gulf of Gabés (Tunisia,
Mediterranean), L, was estimated as 10.1 cm TL in males
and 9.7 cm in females (Hajji et al., 2013).

In conclusion, the presently reported study provides
the first information on the seasonal growth, spawning
period and size at maturity for the black goby in the Black
Sea. The seasonal growth was more pronounced in the
black goby, probably due to reproduction activity which
extended investment of energy in reproduction causing
slower growth of individuals. Reproduction period of the
black goby in the Black Sea population was longer than the
population in the Oslofjorden, Norway and in the Veerse
Meer, Netherlands in the North Sea (Nash, 1984; Vaas et
al., 1975) and in the Aveiro Lagoon, Portugal in the
Atlantic (Arruda et al., 1993). The gonad development was
initiated by photoperiod; whereas the duration of the
breeding season was determined by water temperature
depends on latitude levels. The results of this study were
offered as biological input parameters regarded as a
reference for the conservation and management of the
Black Sea stocks of the black goby.
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Abstract: In the present study, twelve plant-associated bacteria which isolated from root nodules of
C. arietinum L. collected from Central-Anatolia region of Turkey were identified with current
molecular techniques. None of the isolates produced root nodules or showed pathogenic effects (gall
or hairy root) on the original host as the result of authentication and pathogenicity tests, respectively.
These results have suggested that all these isolates are root endophytic bacteria. Additionally, PCR
amplifications for nodD and virA genes did not reveal any bands. These results showed that these
isolates have not to harbour symbiotic (pSym) or pathogenicity (Ti: Tumour inducing or Ri: Root
inducing) plasmids which are necessary for nodulation and virulence, respectively. TP-RAPD analysis
revealed three patterns indicating three genetically distinct groups within the isolate collection. From
each pattern, one representative isolate was selected for further molecular analyses. Phylogenetic
analyses depending on nucleotide sequences of 16S rDNA and recA genes assigned representative
isolates of Pattern-A (n: 4) and Pattern-B (n: 6) as A. radiobacter. On the other hand, the representative
isolate of Pattern-C (n: 2) appeared as related to A. nepotum. As a result, this study presents the first
phylogenetically identified root-endophytic Agrobacterium radiobacter and A. nepotum isolates from
root nodules of C. arietinum L. grown in Central Anatolia part of Turkey. Additionally, the first
molecular data of A. radiobacter for Turkey also presented.

Keywords: Agrobacterium, Chickpeas, Nodulation, Phylogeny, Virulence.

Tiirkiye’nin I¢c Anadolu Bélgesinde Yetistirilen Cicer arietinum L.’nin Kok Nodiillerinden
Izole Edilmis Baz1 Saprofit Agrobacterium Suslarinin Molekiiler Karakterizasyonu

*Sorumlu yazar:

Cem Tolga GURKANLI

Su Uriinleri Teknolojisi Mithendisligi Boliimii,
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Oz Bu ¢alismada Tiirkiye’nin I¢ Anadolu bdlgesinden toplanan C. arietinum L. bitkisinin kok
nodiillerin’den izole edilmis on iki bitki iliskili bakteri molekiiler teknikler kullanilarak teshis
edilmistir. Bu izolatlarin hi¢ birisi otantikasyon ve patojenite testlerinin sonucunda orijinal konak
tizerinde nodill olusturmamis veya patojenik etki (gall olusumu veya sagak kok olusumu)
gostermemistir. Bu sonuglar biitiin bu izolatlarin k6k endofitik bakteriler oldugunu ortaya koymustur.
Ek olarak nodD ve virA genleri igin yapilan PCR amplifikasyonlar1 herhangi bir bant ortaya
koymamistir. Bu sonuglar bu izolatlarin nodiilasyon veya viriilans i¢in gerekli olan sirastyla simbiyotik
(pSym) veya patojenite (Ti: Tiimor olusturan veya Ri: Sagak koOk olusturan) pilazmitlerini
tasimadiklarin1 gostermistir. TP-RAPD analizi izolat kolleksiyonu igerisinde genetik olarak ayri ti¢
gruba isaret eden ii¢ sablon ortaya koymustur. fleri molekiiler analizler icin her sablondan bir temsilci
izolat se¢ilmistir. 16S rDNA ve recA genlerinin niikleotid dizilerine dayali filogenetik analizler Sablon-
A (n: 4) ve Sablon-B’nin (n: 6) temsilci izolatlarim Agrobacterium radiobacter tiiri ile
iliskilendirmistir. Diger taraftan, Sablon-C’nin (n: 2) temsilci izolat1 A. nepotum olarak ortaya ¢ikmustir.
Sonug olarak bu calisma Tiirkiye’nin i¢ Anadolu Bolgesinde yetistirilen C. arietinum L.’nin kok
nodiillerin’den filogenetik olarak tanimlanmis ilk kék endofitik Agrobacterium radiobacter and A.
nepotum izolatlarmi sunmaktadir. Ek olarak, A. radiobacter i¢in Tiirkiye’den ilk molekiiler verileri de
sunmaktadir.

Anahtar kelimeler: Agrobacterium, Filogeni, Nodiilasyon, Nohut, Viriilans.
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INTRODUCTION

The genus Agrobacterium (Class:
Alphaproteobacteria,  Order:  Rhizobiales,  Family:
Rhizobiaceae) has comprised of gram negative soil borne
bacteria with various life strategies including saprophytism,
parasitism (causes crown gall or hairy root diseases) and
mutualism (induces root nodules on legume plants)
(Zahradnik et al., 2018). Since it was first proposed by Conn,
(1942) many changes have been taken place in
Agrobacterium systematics both in generic and species
levels. Till the end of 20" century, Agrobacterium strains
were classified within species A. radiobacter, A.
tumefaciens, A. rhizogenes, A.rubi and A. vitis. In the last
twenty years, as the result of investigations of new strains
obtained from different hosts and locations many other
species and genomic species (e.g. A. larrymoorei, A.
albertimagni, A. arsenijevicii, A. deltaense, A.
salinitolerans, A. rosae and A. bohemicum) have been added
to the genus (Bouzar et al., 1995; Salmassi et al., 2002;
Kuzmanovic et al., 2015a; Yan et al., 2017a; Yan et al.,
2017b; Kuzmanovic et al., 2018; Zahradnik et al., 2018).
Additionally according to new molecular phylogenetic
findings, some species were transferred to the genus
Agrobacterium from other genera within the Rhizobiaceae
family (A. pusense, A. nepotum and A. skierniewicense),
likewise transfers from Agrobacterium to the other genera
(Rhizobium rhizogenes and Allorhizobium vitis) were also
occurred (Panday et al., 2011; Pulawska et al., 2012a;
Pulawska et al., 2012b; Mousavi et al., 2015). Currently,
there are 14 binomial species within the genus
Agrobacterium in addition to several genomic species
(Genomovars) which are not formally named yet (Flores-
Felix et al., 2020).

Chickpeas (Cicer arietinum L.), the host plant
investigated in the study, is the second most cultivated pulse
crop in the World and it is in the first rank in Turkey
(FAOSTAT 2016; Giiliimser, 2016). Although some strains
of Agrobacterium causes crown gall or hairy root diseases
on many host plants, there have been no records for the
Chickpeas so far. One Agrobacterium species, A. pusense,
isolated and identified from rhizosphere of chickpea but
there is no data for its pathogenicity capability on the host
(Panday et al., 2011). Contrarily, some strains of the genus
Agrobacterium have been reported as root-nodulating
symbionts of chickpeas from several countries like Tunisia
and Iran (Saidi et al., 2011; Rouhrazi & Khodakaramian,
2015). Additionally, some root endophytic Agrobacterium
isolates, which are not able to produce root nodules when
reinoculated to the original host, were reported from root
nodules of C. arietinum L. (Romdhane et al., 2009). Despite
their ecological and economical importance, there are few
studies on Agrobacterium in Turkey when compared to the
World. Most of these studies are about some in-vivo
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applications to determine the susceptibilities of various
crops  including  chickpeas, against  pathogenic
Agrobacterium  strains  (mostly  foreign  strains).
Additionally, studies on biotechnological applications like
Agrobacterium-mediated transformation of economically
important plants, including chickpeas, are also common
(Karakaya & Ozcan, 2000; Akbulut et al., 2008). On the
other hand, there are only a couple of studies on the species
diversity of Agrobacterium and the diseases they caused, in
Turkey. Argun et al, (2002) characterized some
Agrobacterium vitis (currently Allorhizobium vitis) samples
collected from grape cultivars in the Central Anatolia region
of Turkey using some PCR based molecular techniques (ITS
RFLP) besides biochemical features. Aysan & Sahin, (2003)
reported a crown gall diseases to outbreak caused by A.
tumefaciens on rose, from the Mediterranian part of Turkey.
But species identifications in this study have solely
depending on morphology and that is why they are doubtful.
In the same year, another A. tumefaciens mediated crown
gall disease was reported from the same part of Turkey but
from apricot. Again bacterial identifications were carried out
according to the morphological and biochemical features
(Aysan et al., 2003). Recently some 16S rDNA sequences
belonging to A. nepotum which isolated from root nodules of
C. arietinum L. in Turkey were submitted to GenBank, but
there is no publication available concerning these sequences.
Thus, there is a great information gap about the diversity of
Agrobacterium species in Turkey.

The goal of this study is to characterize some
Agrobacterium isolates obtained from root nodules of C.
arietinum L. collected from five cities of the Central
Anatolia region of Turkey with current molecular
techniques.

MATERIAL AND METHOD

In this study, Cicer arietinum L. plants were
collected from five different cities of Central Anatolia region
of Turkey during May-August of 2015-2018 (Table 1).
Isolations of the bacteria from root nodules were performed
according to the method of Vincent, (1970). Standard YMA
(Yeast Extract Mannitol Agar) medium was used both for
isolations and purifications (by consecutive inoculation), of
the bacteria (Vincent, 1970). The purity of the isolates was
checked by colony morphology and microscopic
examinations using gram staining. Nodulation tests were
performed using the method of Vincent, (1970), to determine
the nodulation capability of the isolates on their original host
(C. arietinum L.). Tests were performed in a growth chamber
at 14h light and 10 h dark and with three replicates for each
isolate. Nodulation ability of the isolates were evaluated
after 5 weeks of incubation. Pathogenicity tests, to visualize
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gall and hairy-root formation, were performed according to
the method of Karakaya & Ozcan, (2000). Tests were
performed with three replicates for each isolate with the
following modification; a growth chamber at 14h light and
10 h dark was used for the tests, YMB medium was used for
growing the bacterial isolates as inoculum.

Table 1. Source information, TP-RAPD profiles and GenBank
accession numbers of Agrobacterium isolates obtained in this
study.

Isolate Locality TP-RAPD GenBank Accession Numbers
Profile 16S rDNA recA

Agr-Ca-1 Ankara/Kizilcahamam A MT912699 MT919277
Agr-Ca-2 Ankara/Haymana A - -
Agr-Ca-3 Konya/Kulu A

Agr-Ca-4 Konya/Beysehir A - -
Agr-Ca-5 Sivas/Yildizeli B MT912700 MT919278
Agr-Ca-6 Sivas/Ulag B - -
Agr-Ca-7 Ankara/Nallihan B

Agr-Ca-8 Kirsehir/Merkez B

Agr-Ca-9 Kirsehir/Cigekdagi B

Agr-Ca-10 Konya/Eregli B - -
Agr-Ca-11 Kayseri/Kocasinan C MT912701 MT919279
Agr-Ca-12 Kayseri/Yahyali C - -

Fresh bacterial cultures for the genomic DNA
extractions were prepared using TY (Tryptone Yeast
Extract) broth media (Ditta et al., 1987) with the conditions
explained in Gurkanli et al., (2013). Genomic DNA
extractions from broth cultures were conducted using
CTAB/NaCl miniprep method and extracted DNA was
stored in -20°C prior to use (Temizkan & Arda, 2004). A TP-
RAPD (Two primers random amplified polymorphic DNA)
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analysis was performed for discriminating between the
distinct species (or genotypes) within our isolate collection.
The analysis was performed using the primer set 879F /
1522R (Rivas et al., 2001) with conditions given in Table 2.
PCR amplifications were performed using a Techne TC-
PLUS (Bibby Scientific, Stone, UK) thermal cycler.
Presence of virulence (virA, protein kinase) and nodulation
(nodD, autoregulatory) genes were investigated in the
bacteria to determine the symbiosis type (mutualism or
parasitism) between the bacteria and the host plant, C.
arietinum L. Primer sets, VirAlF/virA2R (Velazquez et al.,
2005) and Y5/Y6 (Zeze et al., 2001) were used for PCR
amplifications of virA and nodD, respectively. The
conditions used for PCR amplifications are given in Table 2.
Consequently, one representative isolate from each TP-
RAPD pattern observed was chosen for the further molecular
analyses. The symbiosis types and geographical sources of
the isolates were also considered as a criterion during the
selection process. Characterizations of the representative
isolates were conducted with phylogenetic analyses
depending on nucleotide sequences of, 16S rDNA and a
housekeeping gene, recA. Primer sets, fd1 /rd2 (Zhang et al.,
1999) and recA-Forward / recA-Reverse (Gaunt et al., 2001)
were used for PCR amplifications of 16S rDNA and recA
genes, respectively. The conditions used for both PCR
amplifications are stated in Table 2.

Table 2. Primers and PCR conditions used for amplifications of genes analysed in this study.

Gene Primer 1D C D A E FE
TP-RAPD analysis 879F/1522R (Rivas et al., 2001) 95°C /5 min x 35 94°C /1 min 45°C 1 min 72°C /2 min 72°C /10 min
16S rDNA pA/pF (Zhang et al., 1999) 95°C 3 min x 35 94°C /1 min 55°C 1 min 72°C /1 min 72°C /5 min
recA recA-Forward/recA-Reverse (Gaunt et al., 2001) 95°C 5 min x 35 95°C/45s 50°C 1 min 72°C /1 min 72°C /2 min
VirA VirA1F/virA2R (Velazquez et al., 2005) 95°C 5 min x 35 94°C / 1 min 51°C 1 min 72°C/ 75 sec 72°C /10 min
nodD Y5/Y6 (Zeze et al., 2001) 95°C 5 min x 35 94°C / 1 min 55°C 1 min 72°C /1 min 72°C /10 min

ID: Initial denaturation; C: Numbers of Cycles; D: Denaturation; A: Annealing; E: Elongation; FE: Final elongation.

A 50 pl PCR reaction for all amplifications was
prepared with, 25 ul of GoTag® Colorless Master Mix, 2X
(Promega Corporation, Madison, WI, USA), genomic
DNA<0.5 pg, 04 pmol of each primer (in final
concentration) and sterile ddH2O (up to 50 pl). PCR
products were electrophoresed on 1% (2.5% for TP-
RAPD) agarose gel prepared with 1X TBE buffer and
visualized using a Photo-Print Digital Imaging System
(Vilber Lourmat, France).

Nucleotide sequencings for 16S rDNA and recA
genes of the selected isolates were performed
commercially by Macrogen Europe (Amsterdam, The
Netherlands) with the same primers used for PCR
amplifications. Nucleotide sequences obtained from both
strands were assembled using BioEdit (Hall, 1999). For
phylogenetic analyses, data sets were created for each of
16S rDNA and recA genes using the haplotypes
(downloaded from GenBank) given in legends of Figures -
2 and -3, together with our new sequences (Table 1). On
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the other hand, most Agrobacterium isolates (recA and 16S
rDNA sequences) in GenBank are still remaining with the
older nomenclature (e.g. Rhizobium nepotum, Rhizobium
pusense, Rhizobium skierniewicense etc.) and this situation
have causing some confusions, thus should be revised by
the original submitters. ClustalX (Thompson et al., 1997)
was used for multiple nucleotide sequence alignments. To
determine the best fitting substitution models for our data
sets, Akaike’s information criterion (AIC) and Bayesian
information criterion (BIC) tests were performed using the
jModelTest v. 0.1 package program (Guindon & Gascuel,
2003; Posada, 2008). Neighbor-joining (NJ), Maximum
parsimony (MP) and Maximum likelihood (ML)
algorithms were used to determine the phylogenetic
relationships among haplotypes. NJ and MP analyses were
performed using software program PAUP* v. 4.0b10
(Swofford, 1998) and PhyML 3.0 (Guindon & Gascuel,
2003) was used for the ML analyses. MP analyses were
performed using a heuristic search approach with the TBR
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swapping algorithm (10 random repetitions). To test the
reliability of the nodes on the trees, Bootstrap tests were
performed with 10000 replicates for all analyses.

All new sequences obtained in this study were
deposited in the NCBI data bank under accession numbers
MT912699-MT912701 and MT919277-MT919279 (Table
1).

RESULTS

As the result of isolations, twelve bacterial
isolates were obtained from root nodules of C. arietinum
L. collected from 5 cities of Central Anatolia part of
Turkey (Table 1). Although the isolates were collected
from active root nodules of C. arietinum L, none of them
produced root nodules on the original host in the
nodulation tests. Moreover, PCR amplification for nodD
gene from these twelve isolates did not reveal any product.
Similarly, none of the twelve isolates induced tumour-like
structures (galls) on the stems or caused root diseases
(hairy-root) on C. arietinum L in pathogenicity tests.
Additionally, PCR amplification from these isolates for
virulence gene, virA, did not produce any DNA band.
Results of TP-RAPD analysis revealed three patterns
suggesting three genetically different groups within our
isolate collection (Figure 1, Table 1). From each TP-RAPD
pattern, also considering the geographical location,
following representative isolates were selected for further
molecular analyses; from Pattern-A: Agr-Ca-1, Pattern-B:
Agr-Ca-5 Pattern-C: Agr-Ca-11.

[— -—-—-—-—--

—

Pattern-B

Pattern-A Pattern-C

Figure 1. TP-PARD patterns of Agrobacterium isolates obtained
in this study. 1) Agr-Ca-1, 2) Agr-Ca-2, 3) Agr-Ca-3, 4) Agr-Ca-4, 5) Agr-Ca-
5, 6) Agr-Ca-6, 7) Agr-Ca-7, 8) Agr-Ca-8, 9) Agr-Ca-9, 10) Agr-Ca-10, 11) Agr-
Ca-11, 12) Agr-Ca-12, 13) 1 kb DNA Ladder (Norgen), 14) Negative control.

As the result of nucleotide sequencings, the
variative thus informative first half of 16S rDNA (approx.
900 bp) were obtained from isolates, Agr-Ca-1, Agr-Ca-5
and Agr-Ca-11. Results of BLAST (Basic Local
Alignment Search Tool,

https://blast.ncbi.nim.nih.gov/Blast.cgi) search for our new
16S rDNA haplotypes revealed that all isolates obtained in
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this study are belonging to the genus Agrobacterium. Thus,
a data set was created with the 16S rDNA haplotypes
belonging to type strains of available Agrobacterium
species and Genomovars (see legend of Figure 2).
Phylogenies were constructed using 850 aligned
nucleotides with 76 variable sites. AIC and BIC tests
suggested the GTR+I+G (I: 0.785; G: 0.624) and TrN+I+G
(I: 0.79; G: 0.655) substitution models, respectively.
Because of their higher bootstrap values, NJ (Figure 2) and
ML (only the bootstrap values are given in Figure 2) trees
created using the GTR+1+G model were prefered in the
study. MP analysis was depending on 56 synapomorphic
sites and yielded 24 equally most parsimonious trees with
117 steps in length (Cl: 0.717949, RI: 0.852018, HI:
0.282051). Bootstrap values derived from MP analysis also
given on Figure 2.

Agr-Ca-1

A. radiobacter B6 (FR828335)"

4. radiobacter IAM12048" (AB247615)
Agr-Ca-5

G3 CIP107443 (MF443189)°

G5 CIP107444 (MF443190)°

A. deltaense Y1C412 IT(KR36287 1 )D

84/85/-

82/85/-

G7 Zutra3.1 (AJ389901)"
G13 CFBP6927 (KM491515)"

A. viscosum CICC10215'(AY794055)"
A. salinotolerans YIC 5082'(KP142169)"
G9 Hayward0363 (FCNQ01000014)"

A. pusense NRC PBIOI( F1969841 )l

A. larrymoorei 3-1 OT( 230542)'I

A. fabrum CS8(AE007869)

G6 NCPPB925 (KM491512)

A. bohemicum RQOT(PGELOIOOOOZO)

A. rosae NCPPB 1650 (MF443188)°

A. rubi LMG 156'(X67228)"

ﬁ A. skierniewicense chl Iv'(H082355 1 )0
o0/s/78 | Agr-Ca-11
A. nepotum 39/7 (FR870231)"
_[—l{ arsenijevicii KFB 330 (KP172482)R
G1 H13.3 (CP002248)°
L— A. albertimagni AOL 15 (AF316615)"

|: E. terangae LMG 7834 (NR044842)"
E. kummerowiae (CCBAU 71714)"

AF364067

97/99/-

100/100/99

82/84/80

—— 0.005 substitutions/site

Figure 2. NJ tree derived from nucleotide sequences of 16S
rDNA haplotypes obtained in this study (Bold) and the ones
downloaded from GenBank (given with GenBank accession
numbers). The tree has rooted with recA haplotypes of E.
terangae and E. kummerowiae. The bootstrap values (>50%)
derived from NJ, ML and MP analyses have stated on the tree
with the same order.

ALee et al., (Unpublished); BBautista-Zapanta et al., (2009); *Kuzmanovic et al.,
(2018); PYanet al., (2017a); E Mougel et al., (Unpublished) ; F Regsiter & Williams
(Unpublished); SLiu et al., (Unpublished); "Yan et al., (2017b); 'Panday et al.,
(2011); ‘Bouzar et al., (1995) ; KGoodner et al., (2001); “Mousavi et al., (2015);
MZzahradnik et al., (2018); NWillems & Collins, (1993); °Pulawska et al., (2012a);
PPulawska et al., (2012b); RKuzmanovic et al., (2015a); SWibberg et al., (2011);
TSalmassi et al., (2002); “De Lajudie et al., 1994; VWei et al., 2002.
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Although they showed different TP-RAPD
patterns, isolates Agr-Ca-1 (representative of Pattern-A)
and Agr-Ca-5 (representative of Pattern-B) showed the
same 16S rDNA haplotype with each other and also with
A. radiobacter isolates, IAM 128487 (Type strain), B6 and
Agrobacterium Genomovar 3 isolate CIP107443. This
lineage was supported with 84% and 85% bootstrap values
in NJ and ML trees, respectively. The lineage composed of
Agrobacterium Genomovars -5, -7, -13 and A. deltaense
isolate YIC4121", which showed the same 16S rDNA
haplotype with each other, appeared as sister to the lineage
above (Figure 2). The third isolate, Agr-Ca-11, showed the
same 16S rDNA haplotype with A. nepotum type strain
39/77. The relationship between these two haplotypes was
supported with 90%, 88% and 78% bootstrap values in the
NJ, ML and MP trees, respectively. A. arsenijevicii type
strain KFB 330" and Agrobacterium Genomovar 1 isolate
H13.3 also appeared in the same lineage with Agr-Ca-11
(Figure 2). In general, relationships within this lineage
were supported with significant bootstrap values (>65).

To assign our selected isolates to one of the valid
Agrobacterium species (or genomovars), approximately
570 bp of recA gene were obtained and subjected to
phylogenetic analyses. The data set used for phylogenetic
analyses was containing the recA haplotypes of type strains
of available Agrobacterium species. Additionally, recA
haplotypes  of  isolates  representing  available
Agrobacterium Genomovars as well as recA haplotypes
some A. radiobacter and A. nepotum isolates also included
to the data set (see legend of Figure 3). Analyses were
carried out on 373 aligned nucleotides containing 135
variable sites. Both AIC and BIC tests suggested
TIM2+1+G (I: 0.513; G: 0.795) substitution model. MP
analysis which gave 17 most parsimonious trees (Length:
458 steps, Cl: 0.423581, RI: 0.667925, HI: 0.576419) was
conducted using 117 synapomorphic characters. NJ tree
created using TIM2+I+G model was given in Figure 3 and
bootstrap values derived from ML and MP analyses were
indicated on the same tree. In the tree, our isolates Agr-Ca-
1 and Agr-Ca-5 were placed within A. radiobacter lineage
which composed of three different haplotypes (Figure 3).
Agr-Ca-1 showed the same recA haplotype with isolate
CFBP 55227, the type strain of A. radiobacter, and also
with isolate CFBP 5621. A. radiobacter isolate B6
appeared as sister and this relationship was supported with
62%, 60% and 60% bootstrap values in NJ, ML and MP
trees, respectively.

Our second A. radibacter isolate, Agr-Ca-5,
showed the same recA haplotype with isolates, Kerr 14 and
CCNWGS and appeared as sister to the sub-lineage above.
Bootstrap values supporting this relationship were 96%,
92% and 98% in NJ, ML and MP trees, respectively.
Nucleotide sequence similarities among all three A.
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radiobacter recA haplotypes were determined as higher
than 98.1%. Concordant with the 16S rDNA phylogeny,
isolate Agr-Ca-11 appeared as related with A. nepotum
lineage in recA phylogeny. This relationship has supported
with 100% bootstrap values in all trees created using NJ,
ML and MP algoritms (Figure 3). Nucleotide sequence
similarity between Agr-Ca-11 and the type strain of A.
nepotum (isolate 39/77) was determined as 97.8%

A. deltaense YIC4121" (KR154009)"

G7 Zutra 3/1 (FM164323)"

G13 CFPB 6927 (FM164333)"

G3 CIP 107443 (FM164318)"

A. salinitolerans YIC 5082" (KP142170)

G9 Hatward 0363 (FM164332)"

A. pusense NRCPB10" (KP284164)"

A. fabrum C58T (AE007869)'

G6 NCPPB 925 (FM164319)"

A. radiobacter CFBP 5522" (FM164311)°

A. radiobacter CFBP 5621 (FM164312)"

Agr-Ca-1

A. radiobacter B6 (FM164306)"

A. radiobacter Kerr 14 (FM164309)"

A. radiobacter CCNWGS 0286 (AGSM01000012)"
Agr-Ca-5

ST A. nepotum 0 (HE646685)°

A. nepotum C3.4.1 (HE646688)"

-76165 | A. nepotum CP17.2.2 (HE646689)"

THI A. nepotum 7/1 (HE646686)°

A. nepotum 39/7" (HE646687)"

A. nepotum Fic7.2 (KY913782)"

A. nepotum Fic9 (KY913781)"
Agr-Ca-11

rsdl A. arsenijevicii KFB 330" (KP172485 l’

-8 i67 L G1 H13-3 (CP002248)’

G5 CIP 107444 (FM164318)"

L A viscosum KB-105"(MF447447)%

A. bohemicum R90" (PGEL01000020)"

A. rosae NCPPB 16507 (MF447446)"

A. rubi TR3" (BBIU01000013)"

A. skierniewicense Ch11" (HE610311)"

A. larrymoorei AF3.10" (FN432355)"

A. albertimagni AOL15" (ALIF01000008)”

Ensifer k ize CCBAU 717147 (DQ411945)"

Ensifer fredii LMG 6217"(AM182145)"

60/68/70
74/81/74

70/-173]

62/60/60 ]

96/92/98_|

98/-/96.

9
E

150/~

98/97/-

-1100/-

——— 0.05 substitutions/site

Figure 3. NJ tree derived from nucleotide sequences of recA
haplotypes obtained in this study (Bold) and the ones downloaded
from GenBank (given with GenBank accession numbers). The
tree has rooted with recA haplotypes of E. kummerowiae and E.
fredii. The bootstrap values (>50%) derived from ML and MP

analyses have also stated on the tree.

AYan et al., (2017a); BCostechareyre et al., (Unpublished); ©Yan et al., (2017b);
PKuzmanovic et al., (2015a); EGoodner et al., (2001); FHao et al., (2012); ®Pulawska
et al., (2012b); "Mafakheri et al., (2019); 'Kuzmanovic et al., (2015b); 'Wibberg et
al., (2011); KKuzmanovic et al., (2018); “Zahradnik et al., (2018); MKatano et al.,
(Unpublished); NShams et al., (2013); °Trimble et al., (2012); PLloret et al., (2007);
RMartens et al., (2007).

DISCUSSION

During a survey for rhizobia which nodulates C.
arietinum L. in the Central Anatolia region of Turkey, a
group of (n: 12) bacteria that morphologically dissimilar
(much more mucoid and opaque) to classical rhizobia were
obtained from root nodules of C. arietinum L. TP-RAPD
analysis which is a commonly used pre-grouping method
in bacteriological studies (Rivas et al., 2001), revealed
three patterns within our collection which indicated three
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genetically distinct groups. Phylogenetic analyses
depending on nucleotide sequences of two genetic markers,
16S rDNA and recA, designated representative isolates of
first two TP-RAPD patterns, Pattern-A (Agr-Ca-1) and
Pattern-B (Agr-Ca-5) as A. radiobacter. Although some A.
radiobacter isolates have reported from Turkey so far, they
were all clinical strains causing infections in humans (Otag
et al., 2007). Thus according to the available literature,
there has been only one soil-borne Agrobacterium species,
A. tumefaciens, reported from Turkey (Aysan & Sahin,
2003; Aysan et al, 2003). On the other hand,
identifications of the bacteria in all these studies were
depending on some morphological and biochemical
features, thus were highly doubtful. That is why, isolates,
Agr-Ca-1 and Agr-Ca-5, in this study are the first properly
(with  current molecular phylogenetic techniques)
identified soil-borne A. radiobacter isolates from Turkey.
Phylogenetic analyses designated isolate Agr-Ca-11, the
representative isolate of TP-RAPD Pattern-C, as A.
nepotum. This species was first described by Pulowska et
al., (2012b) from tumours on several plant species in
Europe. Since then, it has been reported from several
countries as pathogen or root nodule endophytes
(Mafakheri et al., 2019; El Yemlahi, Unpublished). In
GenBank, there is one 16S rDNA sequence, submitted
from Gaziantep University (Gaziantep-Turkey), belonging
to a nodule endophytic A. nepotum strain which isolated
from root nodules of C. arietinum L. in Turkey. On the
other hand, there is no available publication on the strain,
thus its exact origin and other features are unknown. But
together with our finding, it may indicate that A. nepotum
is one of the common nodule endophytic Agrobacterium
species in chickpea fields of Central and Southeastern
Anatolia. But this presumption must be confirmed with
comprehensive investigations. In authentication and
pathogenicity tests, none of the twelve isolates produced
root nodules or disease symptoms on chickpeas.
Additionally, no appropriate DNA bands were observed as
the result of nodD and virA amplifications. These results
have proved the absence of the genetic accessories
necessary for the nodulation or virulence processes in these
isolates therefore they all are nodule-endophytes (non-
nodulating). Presence of nodule-endophytic bacteria in
root nodules have been reported from various legume
species including Melilotus dentatus, P. vulgaris L. and C.
arietinum L. (Mhamdi et al., 2005; Wang et al., 2006; Ben
Romdhane et al., 2009). Although the mechanism
underlying this biological phenomenon is unknown, Ben
Romdhane et al., (2009) suggested that water deficiency
conditions induce the colonisation of chickpea nodules by
non-symbiotic  or  non-specific  Rhizobium and
Agrobacterium isolates. If we consider the geographical
and climatic features of Central Anatolia during the
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nodulation period of chickpea seedlings (approx. during
June-July), a water deficiency condition is highly possible.
This unfavourable situation possibly may have caused the
infiltration of nodule-endophytic Agrobacterium isolates to
chickpea root nodules. Although these bacteria are
avirulent (gives no direct harm to the plant) it may
indirectly reduce the crop productivity by competing with
the actual rhizobial partner of C. arietinum L. in the
rhizosphere. In this context, it has been reported that
Agrobacterium isolates may reduce the nodulation of P.
vulgaris L. by its rhizobial partner, Rhizobium gallicum
(Mrabet et al. 2006).

As conclusion, this study presents the first root-
endophytic Agrobacterium radiobacter and A. nepotum
isolates, which identified using proper molecular
phylogenetic techniques, from C. arietinum grown in
Central Anatolia part of Turkey. Additionally, it gives the
first molecular data for A. radiobacter for Turkey.
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Oz: Bu ¢alismanin amact; Mega Sehir Istanbul igin 01 Mart 2013 ile 01 Mart 2019 tarihleri arasmdaki
6 yillik periyodda Atatiirk Uluslararas1 Havalimani’nda dlgiilen ekstrem basing degerlerinin 6l¢iildigii
giindeki basing degerleri ile, bu havalimanimna en yakin konumdaki hava kalitesi 6l¢im istasyonu olan
Yenibosna Hava Kalitesi izleme Istasyonu’ndan elde edilen PMio degerleri arasmdaki iliskiyi
aragtirmaktir. Meteorolojik veriler, Meteoroloji Genel Midirligi (MGM)’den, PM1o degerleri de
Cevre ve Sehircilik Bakanligi’ndan temin edilmistir. Elde edilen sonuglara gére bu periyodda en yiiksek
basing degeri 1040 hPa olarak 08 Aralik 2016 tarihinde, en disiik basing degeri de 990 hPa olarak 18
Ocak 2018 tarihinde olgiilmistiir. Bu iki ekstrem giin i¢cin meteorolojik analiz (yer karti, 850 hPa,
Istanbul’a ait sounding verisi, uydu gériintiileri) yapilarak, PM1o degerlerinin degisimi bu iki giin icin
analiz edilmistir. En yiiksek basincin dlgiildiigii 08 Aralik 2016 i¢in korelasyon katsayist -0,74 ve en
diisiik basincin 6lglldiigii giin olan 18 Ocak 2018 igin korelasyon katsayist 0,29'dur. Elde edilen
sonuglara gore, en yiiksek ve en diisiik basing degerlerinin Olgiildiigii giinlerdeki saatlik basing
degisimleri ile saatlik ortalama PMao degerleri arasinda anlamli bir iligki goriilmemistir. Bu PMao’deki
degisimin dogrudan basinca bagli olmadigini, diger meteorolojik parametrelerin de etkili olabilecegi
durumlari mevcut oldugunu gostermektedir.

Anahtar kelimeler: Atatiirk Uluslararasi Havalimani, hava kirleticileri, istanbul, PMio, sinoptik
analiz, uydu goriintiisii.
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*Corresponding author’s:

Emrah Tuncay OZDEMIR

General Directorate of Meteorology, Ataturk
Airport Meteorological Office, 34149,
Yesilkoy, Istanbul, Turkey.

DX etozdemir@gmail.com

Mobile telephone : +90 (533) 312 14 44
Telephone 1 +90 (212) 465 54 78
Fax 1 +90 (212) 465 50 49

(PM10) Values for Megacity Istanbul

Abstract: The aim of this study is analyzing the particulate matter (PM10) concentrations on the days
when extreme pressure values are measured for Mega City Istanbul. This study covers the 6-year period
between March 01, 2013 and March 01, 2019. Meteorological data were obtained from the Turkish
State Meteorological Service (TSMS). The values of air pollutants (PM1o) are obtained from the
Ministry of Environment and Urbanization. According to the results, the highest pressure value was
measured on December 08, 2016 with 1040 hPa and the lowest pressure was measured on January 18,
2018 with 990 hPa in this 6-year period. For these two extreme days, meteorological analysis (synoptic
card, 850 hPa, sounding data from Istanbul, satellite imagery) was performed and the changes in the
values of air pollutants were analyzed. According to the results, there was no significant change at the
particulate matter (PMao) concentrations measured on the days when the highest and lowest pressure
values were measured compared to the average PMio values of the city. The correlation coefficient is -
0.74 for December 08, 2016, when the highest pressure was measured, and 0.29 for January 18, 2018,
when the lowest pressure was measured. According to the results, there was no significant relationship
between hourly pressure changes and hourly mean PMo values on the days when the highest and lowest
pressure values were measured. This result shows that the change in PM1o is not directly dependent on
pressure and there are situations where other meteorological parameters may also be effective.

Keywords: Air pollutants, Atatiirk International Airport, Istanbul, PM1o, satellite image, synoptic
analysis.

™ Bu ¢alisma “Analysis of Air Pollutants at Extreme Pressure Values in Istanbul, Turkey” ¢alismasinin genisletilmis ézetinin giincellenmis ve gézden gegirilmis halidir.
Genisletilmis 6zet, 15 International Conference on Applications of Air Quality in Science and Engineering (ICAAQSE 2020), 10-12 Subat 2020, Kuveyt’de poster olarak sunulmus

ve bildiriler kitabinda basiimistir (Ozdemir vd., 2020).
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GIRIS

Mega sehirler 6zellikle niifus olarak 10 milyondan
daha fazla insanin yasadigi sehirlerdir (Cambridge
Dictionary, 2020). Ulkelere ait 2019 yilmna ait niifus
verilerine gore; Tokyo (Japonya) 37.435.191 niifusla
diinyanin en fazla niifusuna sahipken, ikinci sirada Delhi
(Hindistan) 29.399.141°dir (World Population Review,
2020). Giincellenmis TUIK, (2020) istatistik verilerine
gore Istanbul’un 2019 yili niifusu 15.519.267dir. Istanbul
bu giincellenmis niifus degeriyle diinyanin en kalabalik 12.
mega sehridir (World Population Review, 2020). Mega
Sehir Istanbul Tiirkiye'nin kuzeybatisinda yer almaktadir.
Sehir, Karadeniz ve Marmara Denizi’ni birlestiren Istanbul
Bogazi ile ikiye bolinmiistiir. Bir tarafi Asya Kitasi’'nda
diger tarafi da Avrupa Kitasi'nda yer almaktadir.
Kuzeyinde Karadeniz, giineyinde ise Marmara Denizi
bulunmaktadir. Yiizél¢iimii 5461 km? dir (Harita, 2020).
Kilometrekareye yaklasik olarak 2.842 kisi diismektedir.
Tiirkiye’nin niifus yogunlugunun en fazla oldugu sehirdir
(TUIK, 2020).

Giinimiizde, her gegen giin artan c¢evre
sorunlarmm basmnda gelen hava kirliligi, gelecegin
diinyasini ciddi bir sekilde tehdit etmekte, insanlig1 cesitli
sorunlar ile kars1 karstya birakmaktadir. Diinya niifusunun
hizla artmasma paralel olarak artan enerji kullanima,
endiistrinin gelisimi ve sehirlesmeyle ortaya cikan hava
kirliligi, insan saglig1 ve diger canlilar {izerinde olumsuz
etkiler meydana getirmektedir. Ozellikle ¢ocuklar, yaslilar
ve kronik hastalig1 olanlar gibi hassas kisilerin solunum ve
kalp-damar sistemleri basta olmak iizere bir¢ok viicut
sistemi olumsuz yonde etkilenmektedir. Baslica hava
kirleticilerden biri olan partikiiler madde (PM), havada
bulunan kati tanecikleri ve sivi damlaciklar1 ifade eder
(Cevre ve Sehircilik Bakanligi, 2020). insan faaliyetleri
sonucu ve dogal kaynaklardan atmosfere karigirlar. Belirli
esik degerleri asan hava kirleticileri insanlar i¢in 6nemli
saglik sorunlarna neden olabilmektedir. PMgi, 10
mikrometre veya daha kiigiik ¢apli partikiil maddedir
(Ozdemir vd., 2018; Ozdemir, 2019; Cevre ve Sehircilik
Bakanligi, 2020). PMig'un 6nemli saglik sorunlarma neden
oldugu bilinmektedir. Ozellikle kalp ve akciger
hastaliklarina neden olabilmekte veya hastaligin siddetini
arttirabilmektedir (Cevre ve Sehircilik Bakanligi, 2020).
Capt 2,5 pum’nin altinda olan partikiillere ise PM3s
denilmektedir. PM,s adi verilen kiigiik partikiiller saghk
icin oldukca tehlikelidir. Bunun sebebi, kiiciik boyutlari
nedeniyle PM,sun akcigerlerin derinlerine kadar niifuz
edebilmesidir. Ayrica bu kiiciik parcaciklar genellikle
zehirli (toksik) veya kanserojen (kansere neden olan)
yanma triinleri de igermektedirler (Cevre ve Sehircilik
Bakanligi, 2020; EPA, 2020).
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Mega Sehir Istanbul’da hava kirliligi, modern
yasamin getirdigi en onemli sorunlardan biri olup, hizli
niifus artis1, schirlesme ve endiistrilesmede hatali yer
se¢imi, maden ocaklari, kalitesiz yakit kullanimi, baca gaz1
aritimlarinin  gerektigi sekilde yapilmayist ve trafikte
kaynaklanan emisyonlarin artmasi nedeniyle insan sagligi
icin tehlike olusturabilmektedir. Yapilan c¢aligmalar,
partikiil madde kirliliginin Tiirkiye’de akciger ve kalp
hastaliklarina bagli 6liimlerde ve hastane bagvurularinda
artiglara neden oldugunu gostermistir (Capraz vd., 2016;
Capraz vd., 2017).

Atatlirk Uluslararast Havalimani’nda 18 Nisan
2012 tarihinde 10:11 UTC’de havalimani {izerinden soguk
cephe gecisiyle birlikte 220 dereceden 57 knots’lik
maksimum riizgar hamle degeri Olglilmiistiir. Bir giin
oncesinde Sahra Colii'nden kalkan tozlar giineyli kuvvetli
riizgar akiglartyla Istanbul’a tagmmustir. Soguk cephenin
Istanbul sirasinda meydana gelen
diverjandan dolayr st atmosferden yer seviyesine ¢ok
bilyik miktarda tasinimi  meydana  gelmistir.

lizerinden gegcisi

toz
Maksimum deger Kagithane Hava Kalitesi izleme
Istasyonu’nda 12:00 UTC’de saatlik ortalama PM;, degeri
441 pgm olarak 6lgiilmiistiir. Diger hava kalitesi izleme
istasyonlarmdaki maksimum degerler ise; Kartal’da 11:00
UTC’de 422 pugm™ ve Yenibosna’da 11:00 UTC’de 171
ugm > diir (Ozdemir vd., 2013; Ozdemir, 2019).

Atatlirk Uluslararas1 Havalimani’nda 2017 ile
2012 yillar1 arasindaki 5 yillik periyotta meydana gelen
sisli  giinlerde  Yenibosna Hava Kalitesi Izleme
Istasyonu’'ndaki ~ PMio  degisimleri  incelenmistir.
Havalimaninda 33 giin sisli giin tespit edilmistir. 5 yillik
periyodda saatlik ortalama PMyo degeri 60,21 pgm ve sisli
giinlerdeki PMyo de@eri de 93,81 ugm™ olarak analiz
edilmistir (Ozdemir vd., 2018).

Riizgar, sicaklik, yagmur, hava basinci Vb.
meteorolojik olaylar kirleticilerin havadaki konsantrasyon
degerlerini Onemli Olgiide etkileyen faktorlerdir. Bu
nedenle meteorolojik olaylar ve hava kirliligi arasindaki
iligkilerin incelenmesi, bir bolgenin hava kalitesi hakkinda
bilgi sahibi olmak agisindan olduk¢a 6nemlidir. Havanin
basinci da kirlilik degerlerinin artip azalmasini etkileyen
o6nemli bir faktordiir. Yiiksek basingh sistemler sirasinda
hava genellikle hareketsizdir ve bu durum Kirlilik
seviyelerinin artmasina neden olur, ancak algak basingl
sistemler sirasinda hava genellikle yagisli ve riizgarlidir, bu
da kirleticilerin yagmurla atmosferden dagilmasina veya
¢okmesine neden olur.

Bu calismada, Mega Sehir Istanbul’da bulunan
Atatiirk Uluslararas1 Havalimani’nda 6lgiilen basing
degerlerinin son 6 yildaki en diisiik ve en yiiksek oldugu
giinlere ait saatlik basing degerleri ile bu havalimanina en
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yakin hava kalitesi izleme istasyonu olan Yenibosna Hava
Kalitesi Izleme Istasyonu’na ait saatlik ortalama PMyo
degerleri karsilastirilmigtir. Bu sekilde en yiiksek ve en

diisiik basng degerleri ile PMjo konsantrasyonlari
arasindaki olast bir iligkinin ortaya ¢ikarilmasi
amaglanmuistir.

MATERYAL VE METOT

Calisma Alani: Atatiirk Uluslararast Havalimani
(40°58'34"K - 028°48'50"D, rakim: 50 m) Mega Sehir
Istanbul’un Avrupa yakasinda ve sehrin giineyinde yer
almaktadir (Sekil 1). Havalimaninin giineyinde Marmara
Denizi  bulunmaktadir. Basing degerleri  Atatiirk

Uluslararas1 Havalimani Meteoroloji Ofisi tarafindan her
yarim saatle bir 6l¢iilmektedir. Bu 6lgiilen basing degerleri
hPa birimindedir. Basing ve diger meteorolojik veriler
(sicaklik, bulutluluk, riizgar hizi vb.) Meteoroloji Genel
Miidiirliigii (MGM)’den elde edilmistir (Meteoroloji Genel
Midirliigi, 2020).

Google Earth -

Sekil 1: Atatlirk Uluslararas1 Havaliman1 ve Yenibosna Hava
Kalitesi Ol¢iim Istasyonu’nun konumu.

Figure 1: Location of Atatiirk International Airport and
Yenibosna Air Quality Measurement Station.

Ol¢ciim Metodolojisi: PMyo degerleri Atatiirk
Uluslararast Havalimani’ndan yaklasik uzakligi 2.3 km
olan Yenibosna Hava Kalitesi izleme Istasyonu’nda
(40°59'56"K - 28°49'36"D; rakim: 28 m) Ol¢iilmistiir
(Sekil 1). Ayrica, PMio degerleri Cevre ve Sehircilik
Bakanligi’na bagli Hava izleme Web Sitesi’nden temin
edilmistir (Hava izleme, 2020). Elde edilen degerler saatlik
ortalama (ugm birimindeki) degerlerdir.

Sinoptik haritalar ve 850 hPa yiiksek seviye
basing haritalar1 Wetter3 Web Sitesi’nden elde edilmigtir
(Wetter3, 2020). Sinoptik haritalar tizerindeki diiz ¢gizgiler
izobarlar1 gostermekte olup 5 hPa araliklarla gizilerek,
harita {izerinde cephe analizleri yapilmistir. Soguk
cepheler egri lizerinde gosterilen i¢i dolu iicgenlerle, sicak
cepheler egri lizerinde gosterilen i¢i dolu yarim dairelerle
ve okliizyon cepheler ise egri iizerinde birbiri pesi sira
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gosterilen i¢i dolu iiggen ve yarim daire olarak
gosterilmektedir. Yiiksek basing merkezleri ve algak
basing¢ merkezleri sirastyla almanca olan H (Hoch: yiiksek)
ve T (Tief:diisiik) harfleriyle gosterilmektedir. 850 hPa
yiikksek seviye basing haritalarinda diiz siyah ¢izgiler
jeopotansiyel yiikseklikleri gostermekte olup 4 dam (1
dam=10 m) araliklarla c¢izilmistir. Beyaz diiz cizgiler
izotermleri gostermekte olup 5 santigrad derece (°C)
araliklarla gosterilmistir. Ayrica, sicakliklar daha hassas
olacak sekilde renk skalasi kullanilarak 2 °C araliklarla da
gosterilmistir. Harita {izerindeki H ve T harfleri sirasiyla
yiiksek merkezi ve algak merkezi gostermektedir.

Mega Sehir Istanbul’a ait sounding verileri
Wyoming Universitesi’nin atmosferik sondaj (Skew-T Log
P diagramlarinin) verilerinin oldugu web sitesinden temin
edilmistir  (University of Wyoming, 2020). Uydu
goriintiileri ise National Aeronautics and Space
Administration (NASA) nin earthdata web sitesinden elde
edilmistir (NASA Earthdata, 2020). Uydu gérintiilerinin
uzaysal ¢oziiniirlikkleri; 250 m, 500 m ve 1.000 m’dir
(NASA Modis, 2020).

Caligma periyodu olarak 01 Mart 2013 ile 01 Mart
2019 tarihleri arasindaki 6 yillik periyod segilmistir.
Atatiirk  Uluslararast Havalimani  Meteoroloji  Ofisi
tarafindan olgiilen degerlerden maksimum ve minumum
basing degerlerine karsilik gelen giinler tespit edilmistir.
Tespit edilen bu giinlere karsilik gelen Yenibosna Hava
Kalitesi Izleme Istasyonu’ndaki PMio degisimleri analiz
edilmistir. Basing ile PMjg arasindaki iliskiye tespit etmek
icin iki degisken arasindaki korelasyon katsayisi
hesaplanmistir. Bu iki epizod degerlerin 6l¢iildiigii giinlere
ait sinoptik 6lgekte (L: yatay dlgegi gostermek iizere; 1000
km <L <5000 km; algak ve yiiksek basing alanlari, sinoptik
siklonlar) analizler yapilmistir (Borhan, 2006; Holton &
Hakim, 2013). Bu analizlerde; sinoptik haritalar, 850 hPa
yiiksek seviye basing haritalar1 ve uzaysal ¢oziiniirliigi
1.000 m olan uydu goriintiileri kullanilmastir.

BULGULAR

Basing ve PMio Analizi: Atatiirk Uluslararasi
Havaliman1 Meteoroloji Ofisi tarafindan 6l¢iilen basing
degerleri 01 Mart 2013 ve 01 Mart 2019 tarihleri arasindaki
6 yillik periyodda analiz edildiginde en yiiksek basing
degeri olan 1040 hPa olarak 08 Aralik 2016 tarihinde
(Sekil 2) ve en diisiik basing degeri olan 990 hPa olarak 18
Ocak 2018 tarihinde (Sekil 3) ol¢iilmiistiir. Basingtaki ve
PMjo’deki degisimi daha iyi anlamak i¢in bu iki farkli
epizod giiniiniin bir giin 6nceki giinleri iginde, bu iki
degisken icin analiz yapilmistir (Sekil 2, 3).

Basing degeri 07 ve 08 Aralik 2016 tarihinde ters
U seklinde (Sekil 2) olarak maksimum 1040 hPa’la
ulagmustir. Bu iki giinde basing 1027 hPa ile 1040 hPa
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arasinda degismistir. 48 saat iginde 1040 hPa’lik basing
degeri 8 saat boyunca devam etmistir (Sekil 2). Bu siire
boyunca basing degerlerinde artis meydana gelirken PMyo
degerlerinde ise diisiis goriilmiistiir. Bu iki giinde PMig
degeri 18 ngm3ile 93,5 pgm™ arasinda degismekte olup
ortalama PMyo degeri 48,8 pgm olarak hesaplanmigtir.
Basing degeri 17 ve 18 Ocak 2018 tarihinde V
seklinde (Sekil 3) degisereck 990 hPa’la kadar diigmiistiir.
Bu iki giinde basing 990 hPa ile 1013 hPa arasinda
degismistir. 48 saat iginde 990 hPa’lik basing degeri 1 saat
devam etmistir (Sekil 3). Bu siire boyunca basing
degerlerinde dusiis meydana gelirken, PM1o degerlerinde
onemli bir degisiklik meydana gelmemistir. Bu iki giinde
PMyo degeri 4,6 pgm?ile 53,3 pgm? arasmda degismekte

olup ortalama PMiy degeri 21,0 pupgm?® olarak
hesaplanmistir.
ssg
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Sekil 2: 07 ve 08 Aralik 2016 tarihinde Atatiirk Uluslararasi
Havalimani’nda 6lgiilen basincin (kirmizi ¢izgi) ve Yenibosna
Hava Kalitesi izleme istasyonu tarafindan &lgiilen PM1o (mavi
¢izgi) degerlerinin saatlik dagilimu.

Figure 2: Hourly distribution of pressure (red line) measured at
Atatiirk International Airport on 07 and 08 December 2016 and
PMio (blue line) values measured by Yenibosna Air Quality
Monitoring Station.

12345678091011121314151617

Basing (hPa)
PM,, (sgim?)

990 . Lo
12345678 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
17818 Ocak 2018 (saat-UTC)

Sekil 3: 17 ve 18 Ocak 2018 tarihinde Atatiirk Uluslararasi
Havalimani’nda 6lgiilen basincin (kirmizi ¢izgi) ve Yenibosna
Hava Kalitesi izleme Istasyonu tarafindan &lgiilen PM1o (mavi
¢izgi) degerlerinin saatlik dagilimi.

Figure 3: Hourly distribution of pressure (red line) measured at
Atatiirk International Airport on 17 and 18 December 2016 and
PMio (blue line) values measured by Yenibosna Air Quality
Monitoring Station.

487

Anadolu Cev. ve Hay. Dergisi, Yil:5, No:4, (484-490), 2020

Sinoptik, Skew-T Log-P diyagrami ve MODIS
Uydu Goriintiisii  Analizi: Sinoptik olgekteki harita
analizlerine gore 08 Aralik 2016 tarihinde Balkanlar, Bati
Karadeniz ve Tiirkiyenin kuzey bat1 kesimlerini i¢ine alan
¢ok genis bir alana yayilmis olan, cut-off yapmis 1040
hPa’lik yiiksek basing merkezi bulunmaktadir (Sekil 4).
850 hPa haritasinda 160 dam’lik kontur Mega Sehir
Istanbul iizerinden gegmektedir (Sekil 5). 785 hPa ile 662
hPa arasinda yer yer enverziyon ve izotermal tabakalar
bulunmaktadir (Sekil 6). Moderate Resolution Imaging
Spectroradiometer  (MODIS)  uydu  goriintiisiine
bakildiginda Mega Sehir Istanbul’'un Avrupa Kitasi’nda
bulunan bdliimiinde parcali bulutluluk goriinmektedir
(Sekil 7).
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Sekil 5: 08 Aralik 2016 tarih ve 00:00 UTC saatine ait 850 hPa -

haritasi.
Figure 5: 850 hPa map of 08 December 2016 and 00:00 UTC.

Sinoptik Olgekteki harita analizlerine gore; 18
Ocak 2018 tarihinde Mega Sehir istanbul, Yunanistan,
Bulgaristan ve Bat1 Karadeniz tizerinde konumlanmis olan
990 hPa’lik algak basing sistemi ve bu sisteme bagli cephe
sistemleri Kuzey Bat1 Tiirkiye’yi etkilemektedir (Sekil 8).
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850 hPa haritasinda 128 dam’lik kontur Mega Sehir
Istanbul iizerinden gecmektedir. Ege Denizi iizerinde
keskin trof yer almaktadir (Sekil 9). 991 hPa ile 351 hPa
arasinda pozitif lapse rate (enverziyon) bulunmaktadir
(Sekil 10). MODIS uydu goriintiisiine bakildiginda Mega
Sehir Istanbul’un  tamammi  kaplayan bulutluluk
goriilmektedir (Sekil 11).
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Sekil 6: 08 Aralik 2016 tarih ve 00:00 UTC saatine ait Skew-T
Log P diagramu.

Figure 6: Skew-T Log P diagram for 08 December 2016 and
00:00 UTC.
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Sekll 7: 08 Arahk 2016 tarlh ve 00 00 UTC saatme ait MODIS
uydu goriintiisii.

Figure 7: MODIS satellite view of 08 December 2016 and 00:00
UTC.

Sekil 8: 18 Ocak 2018 tarih Ve 00:00 UTC saatine ait yer karti.
Figure 8: Surface map of 18 January 2018 and 00:00 UTC.
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Sekil 9: 18 Ocak 2018 tarih ve 00:00 UTC saatine ait 850 hPa
haritas.

Figure 9: 850 hPa map of 18 January 2018 and 00:00 UTC.
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Sekil 10: 18 Ocak 2018 tarih ve 00:00 UTC saatine ait Skew-T
Log P diagramu.

Figure 10: Skew-T Log P diagram for January 18, 2018 and
00:00 UTC.
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Sekil 11: 18 Ocak 2018 tarih ve 00:00 UTC saatine ait MODIS
uydu goriintiisii.
Figure 11: MODIS satellite view of 18 January 2018 and 00:00
UTC.

SONUC VE TARTISMA

Bu c¢alismada 01 Mart 2013 ile 01 Mart 2019
tarihleri arasidaki 6 yillik periyodda Atatiirk Uluslararasi
Havalimani’nda olgiilen ekstrem basing degerlerinin



Ozdemir vd., 5(4), 484-490, (2020)

olciildiigii glinlerdeki basing degerleri ile, havalimanina en
yakin konumdaki hava kalitesi Ol¢lim istasyonu olan
Yenibosna Hava Kalitesi Izleme Istasyonu’ndan elde
edilen PMyo degerleri arasindaki iliski arastirilmistir. En
yiikksek basincin Ol¢iildiigii giin olan 08 Aralik 2016
tarihinde PMyo degerinin en yiiksek degeri 71,4 ugm, en
diisiik degeri 18,7 pgm? ve ortalama degeri de 36,4 pgm
®diir. Bir giin 6ncesi olan 07 Aralik tarihinde 11:00 UTC
ile 13:00 UTC ve 20:20 UTC ile 21:00 UTC arasinda
meydana gelen hafif yagmur hadiseleri partikiillerin 1slak
¢okelme sonucu yere inmesine neden olmustur. Yine 07
Aralik tarihinde 06:50 UTC’de baslayan kuzeyli ortalama
10 knots’lik riizgarlar zaman zaman ortalama 19 knots’t
bularak 21:50 UTC’ye kadar devam etmistir. Bu iki faktor
07 Aralik tarihinde, PMyo degerlerinin hizli bir sekilde
diismesine neden olmusttur (Sekil 2). En diisiik basincin
oldugu zaman olan 18 Ocak 2018 tarihinde PMjo degerinin
en yiiksek degeri 53,3 pgm=, en diisiik degeri 9,1 pgm=ve
ortalama degeri de 26,5 pgm®diir. 17 Ocak tarihinde
biitlin giin ortalama 10 knots’1 gegen riizgarlar meydana
gelmistir. Hamle degeri zaman zaman 25 knots’m iistiine
cikmistir. 18 Ocak giiniinde 02:50 UTC’ye kadar giineyli
esen riizgar bu saatte batiya donerek hamlesi 30 knots’
asan riizgar meydana gelmistir. 12:20 UTC’ye kadar
kuzeybatidan hamlesi 35 knots’t gecen riizgarlar
gozlemlenmistir. Ayrica 17 Ocak 21:20 UTC’de baslayan
saganak yagis 18 Ocak 13:50 UTC’de sona ermistir.
Yagisla birlikte partikiiller 1slak ¢okelme sonucu yer
yiizeyine inmistir.

Sahra Colii’nden taginan toz partikiilleri 18 Nisan
2012 tarihinde diverjans sonucu yer seviyesine tagimustir.
Bunun sonucu olarak, Yenibosna Hava Kalitesi Izleme
Istasyonu'nda PMyo degeri 136 pgm®den bir saat icinde
171 pgm™ degerine ¢ikmus (bir saatle 35 pgm™ artig) ve
sonraki bir saatte de 114 pgm™ degerine diismiistiir (bir
saatte 57 pgm? diisiis) (Ozdemir, 2019). Bu degisim
miktarlarmin yiiksek olmasi sahra toz taginimi sonucudur.
Basingtaki giin iginde maksimum ve minimum degerlerine
ulagsmasi sonucunda PMi ‘de meydana gelen degisim
miktar1 diger ¢evresel ve meteorolojik faktorlere bagh
olarak oOlgiilen degerleri de etkilemektedir. Kabatas vd.,
(2014) hava kalitesi modelleme sisteminin (RAQMS)
sonuglarmi, Nisan 2008 tarihi i¢in Tiirkiye'de bulunan (81
sehir) 118 hava kalitesi istasyonuna ait degerler ile
karsilastirmistir. Hava kalitesi istasyonlarina ait PMig
verilerine gore, 2008 yili icerisinde Ol¢iilen maksimum
ortalama gilinliik PMjo konsantrasyonu Sahra tozu
tagmimimin katkisiyla 14 Nisan 2008'de 170 ugm™ olarak
Olclilmiistiir. Bu ¢aligma sahra tozu tasmimlarinin
Tirkiye'deki yliksek PMig degerlerine katki sagladigimi
gostermistir. Agacayak vd., (2015) atmosferik 3D
modelleme, uydu verileri ve yerinde gozlemler kullanarak
Tiirkiye’de meydana gelen bir toz tasinimi olayini
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arastirmiglardir. Calisma sonuglarina gore, Ege ve
Marmara Bolgeleri’ni yogun olarak etkileyen toz tasinim
sirasinda 23 Mart 2008'de giinliik ortalama PMio degerleri
Ege Bolgesi'nde 102,6 pgm® ve Marmara Bélgesi'nde
117,3 ugm™ olarak él¢iilmiistir. AOD degerleri ise aym
giin igerisinde RegCM4.1 model sonuglarina gére Ege
Bolgesi’nde 1,11; Marmara Bolgesi’nde ise 0,87 olarak
belirlenmistir.

Sonug olarak; en yiliksek basincin 6lgiildiigii 08
Aralik 2016 igin kolerasyon katsayisi -0,74 ve en diisiik
basincin 6l¢iildiigii 18 Ocak 2018 tarihi i¢in kolerasyon
katsayist 0,29’dur (Kolerasyon hesaplamalarina ekstrem
giinlerin bir giin dncesi dahil edilmistir). Yiiksek basincin
meydana geldigi giindeki kolerasyon katsayisinin = -0,74
olmas1 (0,6 < r < 0,8: yiiksek korelasyon) iki degisken
arasinda yiiksek korelasyona isaret ederken, - (eksi) isareti
de basinc artarken PMyg degerlerinin azaldigna isarettir.
Yer seviyesinde, yilksek basing alanlarinimm diverjans
sahalar1 olmalari, buna kargin algak basing alanlarmin
konverjans sahalar1 olmalar1 nedeniyle yiiksek basincin
oldugu zamanki PMjo degerleri algak basmecin oldugu
zamanki PMyo degerlerinden yiiksek ¢ikmustir. En yiiksek
basincin oldugu giin basing diiz gidip azalirken, PMio
degeri hem artmis hem de azalmistir. En diisiik basincin
oldugu giin basin¢ azalip aniden artiyorken (¢ek isareti
yapmis) PMio degeri de genel olarak azalmis, artmis ve
azalmistir. Ekstrem iki giinde yagis olmasi ve ortalama 10
knots’1 gegen riizgar degerleriyle birlikte hamleli olarak 35
knots’1 gegen riizgar degerlerinin mevcudiyeti de PMio
degerlerindeki degisimi etkilemistir. En yiiksek ve en
diisiik basing degerlerinin o6l¢iildiigli giinlerdeki saatlik
basing degisimleri ile saatlik ortalama PM;jo degerleri
arasinda anlamli bir iliski goériilmemistir. Bu durum,
PMio’deki degisimin dogrudan basinca bagl olmadigini,
diger meteorolojik parametrelerin de etkili olabilecegi
durumlari mevcut oldugunu géstermektedir.
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Oz: 29 Kasim 2018 tarihinde 10:00 UTC’de Bodrum (Mugla) Yarimadas’’min giineyinde
baslayan gok giirtiltiilii saganak yagis, devam eden saatler icinde siddetini artirmus ve yarimada
geneline yayilmistir. 15:00 UTC’ye kadar araliksiz sekilde devam eden yagis sonucunda, Bodrum
Kaymakamligi’ndan alinan resmi rapora gore 175 konut, 140 isyeri ve 60 arag¢ hasar gdrmiis,
ilgenin altyapisinda biiyiik zarar olusmustur. Bu calismanin amaci, meydana gelen bu siddetli gok
giiriiltiilii saganak yagis1; yer gdzlemleri (otomatik meteoroloji gdzlem istasyonlar1 (OMGI)), yer
kart1, yliksek seviye meteorolojik iiriinler (Skew-T Log-P diyagrami ve 500 hPa seviye haritast),
radar triinleri (Maximum Display (MAX), Surface Rainfall Intensity (SRI) ve RAINN), uydu
gortintiileri (HRV-IR10.8 kompozit uydu goriintiisii) ve sayisal model iiriinleri (European Centre
for Medium-Range Weather Forecasts (ECMWF) ve Application of Research to Operations at
Mesoscale (AROME)) yardinu ile arastirarak analiz etmektir. Elde edilen sonuglara goére; oraj
hiicresinin maksimum eko degerinin 60 dBZ’e yaklastig1 ve bulut tepe yiiksekliginin de 15 km
civarina ulastig1 tespit edilmistir. Bolge tizerinden gegen trofa (oluk) bagli saganak hatti, bu
hortum ve sel felaketinin yagsanmasina neden olmustur. Yer gézlemlerinin, olusan yagisi analiz
etmede yetersiz kaldigi ve meteorolojik uzaktan algilamanin, 6zellikle radar driinlerinin hem
gozlem hem de kisa vadeli hava 6ngoriisii igin ne kadar 6nemli oldugu sonucuna vartlmstir.

Anahtar kelimeler: Ani sel, Bodrum, hortum, radar goriintiisii, su baskini, uydu gériintiisii.
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Abstract: On 29 November 2018, the thunderstorm with shower that started at 10:00 UTC over
the south portion of Bodrum (Mugla) Peninsula, later it increased its severity in the following
hours and spread throughout the peninsula. As a result of the rain, which continued
uninterruptedly until 15:00 UTC. According to the official report from the Bodrum District
Governorate, 175 houses, 140 workplaces, and 60 vehicles were damaged, and major damages
occurred in the infrastructure of the district. The aim of this study is to analyze the heavy
thunderstorm with help of ground observations (automated meteorological observation stations
(OMGI)), surface pressure charts, upper-level charts (Skew-T Log-P diagram and 500 hPa
charts), radar products (Maximum Display (MAX), Surface Rainfall Intensity (SRI) and RAINN),
satellite images (HRV-IR10.8 composite satellite image), numerical weather prediction products
(European Center for Medium-Range Weather Forecasts (ECMWF), and Application of Research
to Operations at Mesoscale (AROME)). According to the analyze results, it was determined that
the maximum echo value of the thunderstorm cell approached 60 dBZ and the height of the cloud
top reached up to 15 km. The rain band connected to the trough passing through the region caused
this tornado and flash flood. It is concluded that the ground observations are insufficient in
determining the precipitation and meteorological remote sensing, especially radar products are
quite important for both observation and short-term weather forecasts.

Keywords: Bodrum, flash flood, radar products, satellite products, tornado.

™ Bu calisma “29 Kasim 2018 Bodrum (Mugla) Selinin incelenmesi” bildirisinin giincellenmis ve gézden gecirilmis halidir. Bildiri, IV. Meteor olojik Uzaktan Algilama Sempozyumu,
11-15 Kasim 2019, Antalya’da sunulmus ve bildiriler kitabinda basiimistir (Kolay vd., 2019).
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GIRIS

Bodrum, Tirkiye’nin giineybatisinda yer alan,
Mugla ili'ne bagl, Yunanistan’a ait On Iki Adalar
(Dodecanese) ile denizden komsu ve Bodrum Yarimadasi
iizerinde yer alan bir ilgedir. ilce merkezi, yarimadanin
giineydogusunda konumlanmistir (Sekil 1). Bodrum,
Tiirkiye’nin en 6nemli turizm merkezlerinden biri olup,
2019 il itibar1 ile niifusu 175 bin 435°dir (TUIK, 2020).

Sekil 1. Bodrum Ilgesi’nin konumu (ArcGIS Webmap, 2020).
Figure 1. Position of Bodrum District (ArcGIS Webmap, 2020).

29 Kasim 2018’de yerel saat ile 14:00 civarmda, On
iki Adalar’a bagh Kos (Istankdy) Adasi’’min giineybati
aciklarinda gozlemlenen hortumun (Sekil 2a) hemen
ardindan Bodrum Yarimadasi’nin giineyinden itibaren
baslayan ¢ok siddetli gok giiriiltiilii saganak yagmur ve dolu
hadisesi meydana gelmistir. Ozellikle, Bodrum {lge
Merkezi, Konacik ve Bitez Bolgeleri’nde etkili olmustur.
Asin1 yagislarla birlikte, bolgede bulunan dere yataklari
tasarak bircok noktada su baskinlarina sebep olmustur.
Tasitlar olusan sele kapilarak siiriikklenmistir (Sekil 2b).
Yagis sonucunda herhangi bir can kayb1 yasanmamuistir. Ana
arterler su baskin1 sebebiyle gecici olarak kapanmistir (Sekil
2¢) (NTV, 2020). Asirt yagislarla ilgili olarak Bodrum
Kaymakamligi’'ndan alinan resmi rapora gore, sel
felaketinden zarar goren 175 konut ve 140 is yeri i¢in acil
yardim 6denegi ve altyapi tesislerinde olusan zarar iginde
Afet ve Acil Durum Y6netimi Baskanligi’ndan alt yap1 hasar
odenegi talep edilmistir.

Tiirkiye’de vuku bulan siddetli yagis hadiselerini
inceleyen belli bash ¢aligmalara bakildiginda, rapor edilen
baslica ekstrem meteorolojik parametreler ve bunlara eslik
edilen radar aragtirmalar1 asagida verilmistir. 15 Temmuz
2013 tarihinde Esenboga Uluslararasi Havalimani'nda
meydana gelen siddetli gok giiriiltiili firtina sirasinda en
yiiksek maksimum riizgar hamle degeri 60,9 knot olarak
Olciilmiistiir. 14 dakikalik zaman araliginda 16,2 mm yagis
meydana gelmistir. Radar eko reflektivite degeri maksimum
57 dBZ olarak dlciilmiistiir (Ozdemir & Deniz, 2016).

Atatiirk Uluslararast Havalimani’nda meydana
gelen gok giiriiltiilii firtalar 2008 ile 2013 yillart arast i¢in
arastirilmustir. Arastirmada Convective Available Potential
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Energy (CAPE) ve Convective Inhibition (CIN) degerleri
istatistiksel olarak analiz yapilarak ve bu havalimani igin
konveksiyon esik degerlerine gore siniflandirma yapilmistir
(Ozdemir vd., 2017).

Sekil 2. Yagis oncesinde deniz iizerinde gdzlemlenen hortum (a),

selde siiriiklenen araglar (b), trafige kapanan Bodrum - Turgutreis
Karayolu (c) (NTV, 2020).

Figure 2. The waterspot that observed over the sea before the
precipitation (a), the vehicles drifting in the flood (b), Bodrum -
Turgutreis motorway was closed to the traffic (c) (NTV, 2020).

31 Agustos 2017 tarihinde Trabzon Sehrinin Yomra
ilcesinde dolu yagist meydana gelmistir. Dolunun capi
yaklasgik 1.5 cm’dir. Tirkiye’de ilk defa kullanilan
Thunderstorm Identification Tracking Analysis and
Nowcasting (TITAN) yazilim programi meteorolojik
analizler i¢in kullanilmistir. Bu ¢alismada, 62,5 dBZ
reflektivite degerine ulasan oraj hiicresi tespit edilmistir
(Ozdemir vd., 2019).

Ekstrem degerlerin meydana geldigi meteorolojik
olaylar bircok can ve mal kaybina neden olmaktadir. Bu
olaylarin tahmin edilmesinde sonradan
edilmesinde gelisen teknolojiyle birlikte kullanim alani
genisleyen meteorolojik uzaktan algilama
kullanilmaktadir. Tirkiye’de ve diinyada bu iiriinlerinin
kullanildig1 bir¢ok akademik ¢aligma bulunmaktadir (Sirdas
vd., 2017; Ozdemir vd., 2018; Ozdemir vd., 2019; Ozdemir,
2019; Ozdemir & Yetemen, 2019; Ozdemir & Kolay, 2020;
Yavuz vd., 2020).

Bu calismanin amaci, 29 Kasim 2019 tarihinde
Bodrum Ilgesi’nde meydana gelen siddetli gok giiriiltiilii
saganak yagis ve hortum olayini; yer gozlemleri, radar
tiriinleri, uydu goriintiileri ve sayisal model iiriinleri yardimi
ile arastirarak analiz etmektir. Bu siddetli meteorolojik olay
sinoptik (yatay 6lcegi L ile gostermek tizere; 1000 km <L <
5000 km; sinoptik siklonlar), mezo 6l¢ek (100 km < L <
1000 km; cepheler, saganak hatlar1) ve kiigiik 6lgekte (1 km
< L < 100 km; kiimiiliis bulutu) incelenerek, olusum
mekanizmalar1 agiklanmaya ¢aligilmigtir (Borhan, 2006;
Holton & Hakim, 2013). Ayrica ¢alismada meteorolojik yer
gozlemleri ve Sayisal Hava Tahmini (SHT) model ¢iktilar1
da analiz edilmistir.

ve analiz

trinleri
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MATERYAL VE METOT

Calismada kullanilan yer gdzlem verileri,
Meteoroloji Genel Midiirligii (MGM) meteorolojik gozlem
ag1 biinyesinde yer alan otomatik meteoroloji gdzlem
istasyonlarindan (OMGI), meteorolojik veri bilgi satis ve
sunum sistemi (MEVBIS) araciligi ile elde edilmistir
(MEVBIS, 2019). Aragtirma igin, yagis Ol¢iimii yapan
Bodrum ve Turgutreis Deniz Meteoroloji Istasyonlart
segilmistir. Istasyonlara ait saatlik yagis miktarlari, riizgar
yon ve siddet degerleri, aktiiel basing ve sicaklik verileri
tablo halinde diizenlenmis (Tablo 1) ve analiz edilmistir.

Atmosferik  parametreleri  analiz  edebilmek
amactyla MGM’nin kendi iletisim saglayicisi olan intranet
sistemine bagli SHT sayfasindan alinan model haritalari
kullanilmistir  (SHT, 2019). Kurum disindan erisim
saglanamamaktadir. Analiz i¢cin ECMWF ve AROME
model ¢iktilar1 kullanilmistr. ECMWEF  sayisal tahmin
modeli Ingiltere’de yer alan ECMWF tarafindan gelistirilen
genis Olgekli hidrostatik bir hava tahmin modelidir. Her 12
saatte bir yatayda 9 km diiseyde ise 137 katman ¢oziiniirliikte
calistirllarak 10 giine kadar ¢iktilar iiretilir (ECMWF, 2020).
AROME ise Meteo-France tarafindan 2008 yilindan bu yana
operasyonel olarak kullanilan bir sinirli alan hava tahmin
modelidir. Kisa vadeli olarak kuvvetli hava olaylarmmn
tahmininde  kullamlmaktadr (UMR-CNRM,  2020).
Aragtirmada kullanilan ¢iktilar; deniz seviyesine indirilmis
es basing haritalari, 500 hPa seviyesi es sicaklik ve es
jeopotansiyel yiikseklik haritalari, 24 saatlik toplam yagis
haritas1 ve dikey sondaj (Skew-T Log-P) diyagramlaridir.

Analiz edilen radar driinleri, MGM Uzaktan
Algilama Sube Midirliigii’nden alman Mugla Radari
driinleridir. Mugla radari, Mugla, Marmaris’te 960 m
irtifada, 30 m yiikseklikte bir kule tizerinde yer almaktadir.
Radarin ¢alisma bolgesine yatay uzakligi 81,1 km’dir. Radar
isinlart ile caligma bolgesi arasinda herhangi bir engel
bulunmamakta ve en diisiik 151n yiiksekligi 376 m’de yer
almaktadir (UZAL, 2020). Calismada, bu {irlinlerden
iretilen, Maximum Display (MAX) ve Surface Rainfall
Intensity (SRI) ve 6 saatlik toplam yere diisen yagis
miktarmi hesaplayan RAINN firiinleri analiz edilmistir.
MAX firiinii her bir radar pikselinde yer alan en yiiksek eko
degerini goriintiileyen {iriindiir. Siddetli hava sahalarmin
goriintiilenmesini saglar. SRI, her bir radar pikseli i¢in yagis
siddetini hesaplayarak goriintiileyen radar triiniidiir. Bu
hesaplamay1 ampirik Z-R bagintisi ile yapar. RAINN ise her
bir radar pikseli i¢in N saatlik toplam yagis hesaplamasini
yaparak goriintiileyen iirtindiir (MGM, 2020).

Caligmada kullanilan uydu verileri, European
Organisation for the Exploitation of Meteorological
Satellites (EUMETSAT) User Services Client (USC) web
arsiv sayfasi iizerinden temin edilmistir (EUMETSAT,
2019). EUMETSAT iizerinden temin edilen veri, University

493

Anadolu Cev. ve Hay. Dergisi, Y1l:5, No:4, (491-497), 2020

Corporation for Atmospheric Research (UCAR) Community
Programs, Integrated Data Viewer (IDV) yazilimi ile
goriintiilenmis ve analiz edilmistir. Calismada kullanilmak
iizere Meteosat Second Generation (MSG) 0° uydusu,
Spinning Enhanced Visible and InfraRed Imager (SEVIRI)
Level 1.5 verileri iginden high resolution visible (HRV) ve
Infrared (IR) 10.8 kanallari, IDV yazilimi yardmm ile
kombine edilmis ve renklendirilmistir. Boylece konvektif
yapilarin rahathkla goriilebildigi bir son iiriin ortaya
cikartlmustir. IDV yaziliminda iglenerek elde edilen HRV-IR
10.8 kompozit uydu iiriiniinde kirmiziya dogru gidildikce
bulut tepe sicakligi azalmakta, mavi yoniinde ise
yiikselmektedir. Ayrica, iiriiniin alt katmaninda bulunan
HRYV kanalinda, gilines 1s18in1n, bulut tepelerinden yansimasi
sebebiyle bulutlarin gériiniirliigii artmaktadir. Uretilen
iiriinlerde parallax diizeltmesi yapilmamistir. Parallax etkisi,
uydunun pozisyonu ile bulutlarin pozisyonu arasindaki fark
ve bulutlarin yerden yiiksekligi sebebi ile bulutlarin
bulunduklar1 konumdan farkli bir noktada goriilmesidir.
Uydunun, Ekvatoral Bati Afrika’da, 0° boylami iizerinde,
yani olay bolgesine gore giineybatida bulundugu
diigiiniiliirse, hiicrelerin de goriindiiklerinden daha
giineybatida yer aldiklar1 anlagilabilir (Radova & Seidl,
2008).

BULGULAR

Yer Gozlemleri: Bodrum ve Turgutreis Deniz
Istasyonlari’ndan (Sekil 1) alinan gozlem verileri (Tablo 1)
incelendiginde, olaymm yasandigi saatlerde dlgiilen
meteorolojik verilerin normale yakin degerler oldugu ve
gerceklesen yagisin kisa siiren bir saganak hadisesi oldugu
diisiiniilmektedir. Bodrum OMGI’de 09:00 UTC ile 15:00
UTC arasinda olgiilen yagis miktart 5,6 mm, Turgutreis
Deniz OMGi’de 6lgiilen miktar ise 11,6 mm’dir. Sadece,
10:00 UTC ila 11:00 UTC arasinda yaklagik 4°C civarinda
azalan sicaklik degerleri, yagisin siddetli olabilecegine dair
bir ipucu vermektedir. Bodrum ve Turgutreis Deniz
Istasyonlari’nda 6lgiilen deniz suyu sicakligi ise 19 °C’dir.

SHT Model Uriinleri: MGM’in SHT sayfasindan
alian, 29 Kasim 2018 tarihine ait 06:00 UTC yer kartina
gbre Yunanistan’in giineyinde bulunan 1012 hPa’lik algak
basing merkezi, Tirkiye’nin giiney batisi {izerinde etkili
olmaktadir (Sekil 3a). 500 hPa seviyesine baktigimizda ise,
Sibirya ilizerinde bulunan algak merkeze bagli keskin olugun
(V seklinde), Balkanlar ve Yunanistan iizerinden Libya’ya
kadar uzandig1 ve olukla birlikte uzanan soguk havanin -20
°C ile -22,5 °C sicakliga sahip oldugu goriilmektedir (Sekil
3b).

12:00 UTC yer kartmi analiz ettiimizde, al¢ak
basing merkezi doguya dogru hareket ederek, Dogu
Akdeniz’in tamaminda etkili olmaya baglamistir (Sekil 3c).
500 hPa yiiksek seviye haritasinda ise soguk oluk doguya
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dogru hareket ederek ve etki alanini genisleterek Yunanistan

ve Ege Denizi iizerine yerlesmistir (Sekil 3d).
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Tablo 1. Bodrum ve Turgutreis Deniz Istasyonlari’na ait 29 Kasim 2018 tarihli saatlik meteorolojik gdzlem verileri.
Table 1. Hourly meteorological observation data of Bodrum and Turgutreis Sea Stations on the 29th of November 2018.

Bodrum Turgutreis Deniz
Saat (UTC) Saatlik Toplam o Aktiiel Riizgar Yonii (°) ve Saatlik Toplam o Aktiiel Basing Riizgar Yonii (°) ve
Yagis (mm) Stcaklik °C) Basing (hPa) Siddeti (m/sn) Yagis (mm) Steakiik °C) (hPa) Siddeti (m/sn)
00 0,0 13,0 1009,0 21°0,8 0,0 15,9 1011,0 126° 4,4
01 0,0 14,4 1008,7 84° 1,1 0,0 15,9 1010,5 123°5,0
02 0,0 14,7 1008,2 86°2,3 0,0 15,8 1010,1 124° 4,1
03 0,0 151 1008,3 77° 2,1 0,0 17,0 1010,3 134°3,7
04 0,0 15,3 1008,9 75°25 0,0 16,4 1011,0 113°3,8
05 254 15,5 1008,9 65°28 38 16,7 1011,0 128°3,3
06 0.2 15,9 1009,0 62°2,7 0,0 16,6 1011,1 107° 4,1
07 0,0 16,4 1008,7 75° 2,6 0,0 16,8 1010,8 111°3,3
08 10 16,4 1009,1 97°2,7 10 17,5 1011,1 127° 4,2
09 0,0 16,8 1008,5 97°2,7 0,0 17,4 1010,6 119° 4,2
10 0,0 17,3 1007,7 74°33 50 17,2 1009,8 126° 4,0
11 - 16,7 1008,1 349°2,4 038 13,6 1010,7 33°4,1
12 40 12,1 1007,7 22041 16 12,3 1010,1 75°2,5
13 - 12,4 1008,8 21°3,6 28 13,1 1011,1 81°24
14 04 11,9 1007,6 34°24 0,0 13,2 1009,6 84°3,0
15 12 12,0 1007,9 45°3,7 14 12,8 1009,7 100° 2,1
16 03 12,3 1008,3 65°4,1 04 14,6 1010,5 110° 4,5
17 0,2 12,2 1008,5 63°32 0,0 13,6 1010,4 102° 4,4
18 0,0 12,0 1007,9 33°24 0,0 13,9 1010,0 33°38
19 0,0 11,9 1008,3 38° 1,7 0,0 13,6 1010,6 71°28
20 0,0 12,2 1008,1 23° 1,8 0,0 12,8 1010,5 79 1,1
21 0,0 12,1 1007,9 30° 1,9 0,0 131 1010,1 78° 1,6
22 0,0 12,2 1007,8 326° 1,9 0,0 13,3 1010,2 75° 1,0
23 - 12,0 1007,9 5°0,8 0,0 13,3 1009,7 60° 1,1

(c) (d)

Sekil 3. 29 Kasim 2018 tarihine ait ECMWF modeli, 06:00 UTC
yer karti (a), 06:00 UTC 500 hPa sicaklik-jeopotansiyel yiikseklik
kart1 (b), 12:00 UTC yer kart1 (c), ve 12:00 UTC 500 hPa sicaklik-
jeopotansiyel yiikseklik karti (d).

Figure 3. ECMWF model charts on the 29th of November, 2018,
06:00 UTC surface pressure chart (a), 06:00 UTC 500 hPa
temperature-geopotential height chart (b), 12:00 UTC surface
pressure chart (c), 12:00 UTC 500 hPa temperature-geopotential
height chart (d).

ECMWF (Sekil 4a) ve AROME (Sekil 4b)
modellerinin tahmin ettigi 24 saatlik toplam yagis
haritalarina gore, modellerin olay bolgesi i¢in hesapladigi
yagis miktarlar1 iki model i¢inde birbirine yakin olup,
yaklasik olarak 20 mm ile 30 mm araligindadir.

AROME modelinin {irettigi dikey atmosferik
bilgilerinin  islendigi  Skew-T  Log-P  kartlarinin
incelenmesinde ilk dikkat ¢eken nokta yiiksek CAPE
rakamlaridir. 06:00 UTC’de (Sekil 5a) 759,9 j/kg olan yer
temelli CAPE, 09:00 UTC’de (Sekil 5b) 1369 j/kg’a
yiikselmigtir. Lifting condensation level (LCL), 06:00
UTC’de (Sekil 5a) 551,8 m iken, 09:00 UTC’de (Sekil 5b)
480,2 m’ye inmistir.
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@
Sekil 4. 29 Kasim 2018 tarihine ait ECMWEF (a) ve AROME (b)
24 saatlik toplam yagis tahmin modeli haritalari.

Figure 4. ECMWF (a) and AROME (b) 24 hour total precipitaion
charts on the 29th of November, 2018.

@ ®)
Sekil 5. 29 Kasim 2018 tarihine ait 06:00 UTC (a) ve 09:00 UTC
(b) AROME modeli Skew-T Log-P kartlari.
Figure 5. AROME model Skew-T Log-P charts of 06:00 UTC (a)
and 09:00 UTC (b) on the 29th November, 2018.

Radar Uriinleri: Mugla radarina ait MAX
iriinleri incelendiginde 10:30 UTC’de (Sekil 6a) 50 dBZ
iizerinde ekoya sahip olan hiicre Bodrum’un
giineybatisinda dikkat gekmektedir (Sekil 6). Bu konvektif
hiicre, kuzey-kuzeydogu yoniinde ilerlemektedir. 10:54
UTC’de (Sekil 6e) hiicrenin maksimum eko degerinin 60
dBZ’e yaklastigi ve bulut tepe yiiksekliginin de 15 km
civarina ulastigr goriilmektedir. Bu degerlerle 11:18
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UTC’ye (Sekil 61) kadar devam eden hiicrenin, bu dakika
itibariyle, eko degeri 50 dBZ ve tepe yiiksekligi 10 km
civarma diismiistiir. Bu durum, siddetli yagisin 10:50 UTC
ila 11:30 UTC (13:50 ile 14:30 lokal saat) arasinda
yasanmis olabilecegini gostermektedir.

Sekil 6. 29 Kasim 2018 tarihine ait 10:30 UTC (a), 10:36 UTC
(b), 10:42 UTC (c), 10:48 UTC (d), 10:54 UTC (e), 11:00 UTC
(), 11:06 UTC (g), 11:12 UTC (h), 11:18 UTC (1), 11:24 UTC
(4), 11:30 UTC (k) ve 11:36 UTC (1) Mugla Radart MAX iiriinleri.
Figure 6. Mugla Radar MAX products of 10:30 UTC (a), 10:36
UTC (b), 10:42 UTC (c), 10:48 UTC (d), 10:54 UTC (e), 11:00
UTC (), 11:06 UTC (g), 11:12 UTC (h), 11:18 UTC (1), 11:24
UTC (j), 11:30 UTC (k) and 11:36 UTC (l) on the 29th of
November, 2018.

Radar yazilim1 tarafindan hesaplanan yer seviyesi
yagls  yogunlugunu  gosteren  SRI  iiriinlerini
inceledigimizde, 10:48 UTC (Sekil 7d) ile 11:36 UTC
(Sekil 71) saatleri arasinda, olay bolgesinde saatlik 100
mm’in lzerinde degerlere sahip yagis noktalart
goriilebilmektedir (Sekil 7). Bu yagis siiresi ve yogunlugu
gbz oniine alindiginda, bolgeye ortalama saatlik 100 mm
civarinda yagis diismiis olabilecegi diisiiniilmektedir. Bu
degerler de hem basingtaki degisim saatleriyle, hem de
MAX fiirtinlerindeki degerlerle ortiigmektedir.

6 saatlik yere diisen toplam yagisi hesaplayan
RAINN goriintiisii  incelendiginde, su baskmlart ve
hasarlarm yasandig1 bolgede toplam 100 mm civarinda bir
deger okunabilmektedir (Sekil 8). Buna karsilik, Bodrum
OMGI iizerindeki deger 20 mm ile 50 mm, Turgutreis
Deniz OMGI iizerindeki deger ise 10 mm civarlarindadir.
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Sekil 7. 29 Kasim 2018 tarihine ait 10:30 UTC (a), 10:36 UTC
(b), 10:42 UTC (c), 10:48 UTC (d), 10:54 UTC (e), 11:00 UTC
(®, 11:06 UTC (g), 11:12 UTC (h), 11:18 UTC (1), 11:24 UTC
(j), 11:30 UTC (K) ve 11:36 UTC (I) Mugla Radar1 SRI iirtinleri.
Figure 7. Mugla Radar SRI products of 10:30 UTC (a), 10:36
UTC (b), 10:42 UTC (c), 10:48 UTC (d), 10:54 UTC (e), 11:00
UTC (f), 11:06 UTC (g), 11:12 UTC (h), 11:18 UTC (1), 11:24
UTC (j), 11:30 UTC (k) and 11:36 UTC (I) on the 29th of
November, 2018.

Sekil 8. 29 Kasim 2018 tarihine ait 15:00 UTC Mugla Radar1 6
saatlik RAINN {ir{inii.

Figure 8. Mugla Radar, 15:00 UTC 6 hour RAINN product on
the 29th of November, 2018.

Uydu  Uriinleri: ~ HRV-IR10.8  kompozit
goriintiilerine bakildiginda, 09:30 UTC’de (Sekil 9a) Datga
Yarimadast’nin kuzeyinde ve batisinda olugan iki ayri
konvektif yapmin, 10:00 UTC’de (Sekil 9¢) Bodrum’un
hemen giineyinde birleserek ve hizli bir sekilde geliserek
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kuzey yoniinde ilerledigi gorilmektedir (Sekil 9). Uydu
goriintiileri 15 dakikalik zamansal ¢oziiniirliige sahiptir.
Kullanilan uydu iirtinlerinde kirmizi renk tonlar1 diisiik
sicakliklari, mavi renk tonlari ise yiiksek sicakliklar: ifade
etmektedir. Olusan yeni hiicre 11:30 UTC’ye (Sekil 91)
kadar Bodrum Yarimadasi {izerinde etkili olmaya devam
etmektedir. 10:30 UTC (Sekil 9¢), 10:45 UTC (Sekil 9f) ve
11:00 UTC (Sekil 9g) goriintiilerinde, hiicrenin belirgin
bicimde tepe yaptigi tespit edilmistir. Ayrica, yogun
kirmizi tonlari, bulut tepe sicakliginin gevreye goére daha
diisikk oldugunu belirtmektedir. Buradan yola ¢ikarak,
etkili yagisin muhtemel dakikalarmmn 10:30 UTC (Sekil
9e) ile 11:30 UTC (Sekil 91) arasi oldugu diisiiniilmektedir.
Aragtirma yapilirken parallax hatasi goéz Oniinde
bulundurulmustur (Parallax etkisinden boliim 2’de
bahsedilmistir).

(a) (b) (c)

(d) (&) ®

® ey g
Sekil 9: 29 Kasim 2018 tarihine ait 09:30 UTC (a), 09:45 UTC
(b), 10:00 UTC (c), 10:15 UTC (d), 10:30 UTC (e), 10:45 UTC
(f), 11:00 UTC (g), 11:15 UTC (h) ve 11:30 UTC (1) arasindaki
HRV-IR10.8 uydu iiriinleri.
Figure 9: HRV-1R10.8 satellite products of 09:30 UTC (a), 09:45
UTC (b), 10:00 UTC (c), 10:15 UTC (d), 10:30 UTC (e), 10:45

UTC (f), 11:00 UTC (g), 11:15 UTC (h) and 11:30 UTC (1) on
the 29th of November, 2018.

SONUC VE TARTISMA

29 Kasim 2018 tarihinde, &gle saatlerinde
Bodrum Yarimadasi’nin giineyinde, deniz lizerinde
gozlemlenen hortum ve devaminda baslayan kuvvetli yagis
yaklagik 1 saat devam etmistir. Siddetli gok giriiltiili
saganak yagmur, Bodrum Ilge Merkezi, Bitez ve Konacik
bolgesinde su baskilarma sebep olmus, bir¢ok tasit sele
kapilarak hasar gérmiistiir.

Bodrum ve Turgutreis Deniz OMGI verilerine
gore, bu dlgekte bir yagisa dair isaretlere, sicaklik degisimi
hari¢ rastlanilmamaktadir. Bu siddetli ve biiylik hasara
sebep olan bu hadise meteorolojik kayitlarda
goriilmemektedir. Yagis miktarlarinin diisik olmasinin
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sebebi bu siddetli meteorolojik olayin bu iki istasyon
arasinda meydana gelmis olmasidir.

Giliney Ege ve Dogu Akdeniz iizerindeki 1012
hPa’lik algak basing merkezi ve 500 hPa seviyesindeki
derin oluk ile -22,5 °C’lik soguk hava ile birlikte 19 °C’lik
deniz ylizey sicakligi, konvektif hareketin olugmasi ve
gelismesi igin olduk¢a uygun bir ortam saglamistir.
Bunlara ek olarak, AROME modeline ait Skew-T Log-P
diyagramlar1 da atmosferik sartlarin kuvvetli konveksiyon
i¢in uygun oldugunu gostermektedir.

Mugla radar1 ait MAX iiriinlerinde, olay saatinde
gozlemlenen 50 dBZ iizeri ekolar ve 15 km’ye ulasan bulut
tepe yiiksekligi degerleri, konvektif yapinimn oldukga giiglii
oldugunu gostermektedir. SRI iriinlerine ise, bdlge
genelinde saatlik ortalama 50 mm ile 100 mm civarinda
olan ve yer yer saatlik 100 mm’i gegen yer seviyesi yagis
yogunlugu degerleri dikkat ¢ekmektedir. Ayrica, RAINN
iiriiniinde, olay bolgesinde hesaplanan 6 saatlik toplam 100
mm yagisin  miktarinin  su  baskinlarina sebebiyet
verebilecegi goriilmektedir. OMGi’lerdeki toplam yagis
rakamlar1; Turgutreis Deniz OMGI’de hesaplanan rakam
10 mm civari, Olgiilen rakam 11,6 mm ve Bodrum
OMGI’de hesaplanan rakam 20 mm ile 50 mm, &lgiilen 5,6
mm’dir. Bodrum OMGI’de olusan farkimn, eksik yagis
kayitlari ile alakasi oldugu diisiiniilebilir.

Uydu goriintiilerinde gozlenen diisiik bulut tepe
sicakligr degerleri, yapiin yiiksek dikine harekete sahip
oldugunu ve bdylece kuvvetli bir yapt oldugunu
gostermektedir. Ayrica 10:30 UTC ile 11:00 UTC arasinda
belirgin tepe yapmasi da yapinin giiciine dair bir isarettir.

Sonug olarak, bolge iizerinden gegen trofa bagh
saganak hatti bu hortum ve sel felaketinin yasanmasina
neden olmustur. Uzaktan algilama friinleri, bdlgede
gerceklesen felakete dair belirgin izler tagimaktadir. Yer
gozlemleri ise bu durumu tam olarak yansitmamaktadir. Bu
durum, meteorolojik agidan hem gozlem hem de tahmin
asamasinda, uzaktan algilama iiriinlerinin ne kadar 6nemli
oldugunu agikga gostermektedir. Ayrica, Bodrum
Yarimadas1 genelindeki OMGI sayisinmn, Bodrum’un
yasadig1 sel felaketleri goz Oniine alindiginda, yeterli
olmadigi, ozellikle yarimadanin dogu-bati dogrultusunda
orta bolgelerinde bir veya daha fazla noktaya, yagis lcer
ve halihazir hava sensorii igeren istasyonlarin kurulmasinin

aragtirma ve tahmin acisindan faydali  olacagi
distiniilmektedir.

TESEKKUR

Yazarlar, meteorolojik verilerin elde

edilmesindeki desteklerinden dolayt MGM’ye ve degerli
goriigleri ve emekleri icin de editdr ve hakemlere tesekkiir
ederler.
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Oz: Bu arastirmada, Firat Universitesi’nde farkli bilim alanlarinda 6grenim goren dgrencilerin
balik tiiketim aligkanliklar1 ve tercihlerini belirlemek amaciyla, 2017-2018 egitim-6gretim yilinda
950 tiniversite 6grencisi lizerinde anket uygulamasi ile gerceklestirilmistir. Arastirma sonuglarina
gore, Ogrencilerin, %25,3’1 sosyal bilimler, %25,8’1 fen ve miihendislik, %24,2’si saglik ve
%27,4°1i egitim alaninda 6grenim goren dgrencilerden olusmustur. Ankete katilan 6grencilerin et
tiirli tercihleri sirastyla; %35,6 tavuk etini, %33,9 kirmiz eti, %23,5 hem kirmizi hem de beyaz
eti ve %7,1 ile balik eti oldugu tespit edilmistir. Katilimcilarin balig: tercih etme nedeni %28’
besleyici ve saglikli beslenmede énemli ve %16,1’inin ise aileden gelme aliskanliktan dolay:
oldugu belirlenmistir. Katithimeilarin, %40,7’si ayda bir, %19,9’u haftada bir-iki kez, %14,6 ‘s1
yilda bir ya da {i¢ kez balik eti tiikettikleri saptanmustir. Ogrencilerin %26,8°i konserve balik
riinlerini tercih ettiklerini, %34’ ise islenmis balik iriinlerini hi¢ tercih etmediklerini
bildirilmistir. Ogrenim gruplarina gore, sosyal bilimler alaninda egitim alan dgrencilerin %42,5’1,
fen ve mihendislik alaninda egitim alan Ogrencilerin %34,3’1i, saglik alaninda egitim alan
ogrencilerin %44,8’i ve egitim alaninda dgrenim géren 6grencilerin %41,7’sinin balig1 ayda bir
kez tiikettikleri saptanmustir.

Anahtar kelimeler: Balik, Ogrenci, Tiiketim, Anket.

Survey Study of Fish Consumption Preferences of University Students:
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A case of University of Firat

Abstract: This study is to determine the fish consumption habits and preferences of the students
studying in different scientific fields at Firat University. The survey was carried out in 2017-2018
academic year with a total of 950 university students. According to the results of the research,
25.3% of the students were consisted of social sciences, 25.8% of the students in science and
engineering, 24.2% of the students in health and 27.4% of the students in education. Students'
meat types preferences were 36.6% chicken meat, 33.9% red meat, 23.5% both red meat and
white meat, 7.1% fish. The reason for preferring the fish was 28% of the participants stated that
fish meat is important in the nutritious and healthy diet and 16.1% preferred it because of the
habit of family. 40.7% of the respondents reported that they consume fish once a month, 19.9%
once and twice a week. The ratio of those consuming one or three times a year is 14.6%. It was
determined that 26.8% of the students preferred canned fish products and 34% of them did not
prefer processed fish products. According to the education groups, 42.5% of the students in social
sciences, 34.3% of the students in science and engineering, 44.8% of the students in health field
and 41.7% of the students in education were found to consume fish once a month.

Keywords: Fish, Students, Consumption, Survey.
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GIRIS

Beslenme; biiyiime, gelisme, yagsamin siirdiiriilmesi
ve sagligin korunmasi igin en temel gereksinimlerden biridir.
Bu da ancak iyi bir beslenme aligkanligi ile miimkiindiir
(Besler vd., 2015). Giiniimiizde, yeterli ve dengeli beslenme
konusunda her gegen giin daha da duyarli davranmaya
baslayan tiiketiciler beslenmelerinde saglik agisindan uygun
gidalar segmeye 6zen gostermektedirler (Ozden vd., 2008).

Insan viicudunun gereksinim duydugu hemen
hemen tiim besin maddelerini en uygun miktar ve oranda
igeren balik, yetersiz ve dengesiz beslenme sorununun
¢ozliimlenmesinde iizerinde oOnemle durulmasi gereken
hayvansal gida kaynaklarmdan birisidir. Ozellikle biyolojik
degerliligi  yiiksek ve proteinlerce zengin oldugu
bilinmektedir. Balik eti, insan viicudunun sentezleyemedigi
ve besinlerle alinmasi zorunlu olan amino asitleri yeterli
miktarda ve uygun oranlarda kapsayan proteinleri
icermektedir. Ayrica balik eti dzellikle uzun zincirli ¢oklu
doymamis omega-3 yag asitleri arasinda yer alan EPA ve
DHA ile mineral ve vitamin agisindan da en onemli bir
kaynaktir (Gokoglu, 2002; Varlik vd., 2004; Cakli, 2007;
Petricorena, 2015).

Ulkemizde protein ihtiyacin1 karsilayabilecek
zengin balik kaynaklar1 olmasina ragmen, halkimizda balik
tiketim aliskanligi yaygin olmadigi i¢in bu kaynaktan
yeterince faydalanamamaktadir. Genel anlamda da
Tirkiye’de kisi bagt balik tiiketim miktarlar1 gelismis
tilkelerin oldukga gerisindedir. Diinyada ortalama balik
tilketim miktar1 kisi bas1 18,93 kg/yil; AB ortalamasi ise
22,86 kg/yil’dir (FAO, 2018) Tirkiye’de kisi basina su
iriinleri tiikketimi 2017 yilinda 5,49 kg iken bu rakam 2019
yilinda 6,26 kg seviyesine yiikselmistir (TUIK, 2019).
Ustelik iilkemiz su iiriinleri tiiketiminin ozellikle sahil
seridinde yaygin oldugu, i¢ kesimlerde tiiketimin ¢ok daha
diistik oldugu belirlenmistir (Erdal ve Esengiil, 2008). Saglik
yoniinden olduk¢a 6nemli olan baligin tiikketim miktarlarmin
artirilmasinin  gelecek nesiller tizerinde olumlu etkisinin
olacagi bir gergektir.

Beslenme anne karnindan yasliliga kadar insan
yasaminin her déneminde Onemli olmakla birlikte,
iniversite gencligi i¢inde ayri bir 6neme sahiptir. Ciinkii
iniversitelerde egitim goren genglerin bir¢ogu alistiklari aile
ortammdan uzakta yasamak durumunda kalmaktadir.
Universite éncesinde dgrencilerin beslenme aliskanliklarmin
aile yasammin gerektirdigi sekilde devam ederken,
iniversite ile birlikte farklilagsan yasam sekli 6grencilerin
beslenme davraniglarini da degistirebilmektedir. Degisen
beslenme davranislar1 iiniversite 6grencisinin zihinsel ve
fiziksel ilgilendirdigi  gibi
performansini da dolayli olarak etkileyebilmektedir (Erten,
2006). Bu calisma ile genellikle geng niifusu temsil eden ve

durumunu universite
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yetiskin olabilme yoniinde cabalar sarf eden bir grubu
olusturan  {niversite  Ogrencilerinin  balik  tiiketim
aligkanliklarinin belirlenmesi amaglanmustir.

MATERYAL VE METOT

Aragtirma 2017-2018 egitim-6gretim yilinda Firat
Universitesi'nde farkli bilim alanlarinda &grenim géren
liniversite ogrencileri lizerinde yiriitilmiistiir. Arastirma
kapsamina alinan Sosyal (Iktisat ve Idari Bilimler, ilahiyat,
fletisim, Insani ve Sosyal Bilimler), Fen ve Miihendislik
(Fen, Mimarlik, Miihendislik, Teknoloji ve Su Uriinleri),
Saglik (Saglik Bilimleri, Spor Bilimleri, Tip, Dis Hekimligi
ve Veteriner) ve Egitim Bilimleri alaninda 6grenim goren
toplam 6grenci sayist 29.670 olup, %95 giiven aralig1 ve %5
hata orani ile 6rneklem biiyiikligii 950 (Sosyal Bilimler 240,
Fen ve Miihendislik 245, Saglik 230 ve Egitim 235) 6grenci
arastirmanin 6rneklemini olusturmustur. Arastirma bu farkli
bilim alanlarda okuyan rastgele segilen ve goniilliiliik
esasina uygun olarak ankete katilmayr kabul eden
ogrencilere uygulanmistir.

Veri toplama araci olarak, bazi arastirmacilarin
anketlerden yararlanilarak, modifiye edilmis anket formu
kullanilmistir (Colakoglu vd., 2006; Cadir ve Duman, 2013;
Kula ve Smiechowska, 2016; Bayraktar vd., 2019). Anket
acik ve kapali uglu sorular icermekte ve iki boliimden
olusmaktadir. Birinci boliimiinde anketi yanitlayan kisinin
demografik o6zelliklerinin (cinsiyet, yas, fakiilte aylik
bireysel gelir durumu ve ailenin sosyo-ekonomik
gostergeleri) belirlenmesi amaciyla; ikinci boliimiinde ise
katilimcilarin tilketim davranislarmi belirlemeye yonelik
sorular kullanilmustir.

Arastirmadan elde edilen veriler SPSS® 22.0
(SPSS Inc., Chicago, IL, USA) istatistik paket programinda
degerlendirilmistir. SPSS paket programinda frekans
dagilimlar1  almarak frekans capraz  tablolar
olusturulmustur. Kategorik degiskenler arasinda anlamli bir
iligki olup olmadigimni belirlemek i¢in Ki-kare Bagimsizlik
Testi (Capraz tablo analizi) yapilmis ve istatistiksel anlam
diizeyi p<0,05 olarak kabul edilmistir. Bu calisma, Firat

Ve

Universitesi ~ Girisimsel Olmayan Arastirmalar  Etik
Kurulu’ndan onay alinarak gergeklestirilmistir.
BULGULAR
Ogrencilerin ~ Sosyo-Demografik  Ozellikleri:

Ankete katilan Ogrencilerin 6ncelikle sosyo-demografik
ozellikleri cinsiyet, yas, egitim alani, yasadig1 yer, iniversite
egitimi siiresince kaldig1 yer ve bireysel aylik net gelir
incelenmistir. Demografik ozellikler arastirmaya alinan
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ogrencilerin tamami igin ortaya konulmus ve Tablo 1°de
verilmistir.

Tablo 1.0grencilerin sosyo-demografik 6zellikleri.
Table 1. Socio-demographic characteristics of the students.
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degeri hakkinda bilgi sahibi olmadigi, %39°u ise kismen
bilgi sahibi olduklarini ifade etmislerdir.

Katilimcilarin %34,4°1 tatl su baliklarini, %28’
deniz baliklarin1 ve %34’i ise hem deniz hem de tatli su
baliklarini tercih ettigi goriilmiistiir. Deniz baliklarinda en

incelenen Faktorler n % ) . .
Cinsiyet Kiz 47 471 ¢ok hamsi (%33,3) tatli su baliklarinda ise en fazla alabaligi
Erkek 503 52,9 (%56,9) tercih ettikleri tespit edilmistir. Katilimcilar balik
Yag Araligy ;i';; ig; ig';‘ eti tikketim sekli %34,8’lik oranla kizartma olurken, %32,6
30-35 18 19 oraninda 1zgara, %7,1 oraninda bugulama yoniinde tercih
36-41 2 021 bildirmislerdir.
Egitim profili Sosyal 240 253 Katilimer  &grencilerin - %34’ islenmis balik
Fen ve Miihendislik 245 25,8 - . . . - o 5
Saghk 230 242 irlinlerini hi¢ tercih etmediklerini, %26,8’1 konserve ve
Egitim 235 24,7 %19,1°1 ise dondurulmus balik {iriinlerini tercih etiklerini
Yagadig yer I 638 67,2 ifade etmislerdir.
flge 203 21,4 . . . .
Belde 5 61 Ankete katilan 6grenciler balig1 satin alirken dikkat
Koy 51 54 ettikleri hususlardan en Onemlisi olarak baligin tazeligi
f{“iV?fsitekei‘Ziﬁmi Alle ile 239 2.2 (%68,9) ve tirii (%20,4) olmustur. Baligin taze olup
siiresince kalinan yer Akrabal 84 8.8 ° . .
De\r:etayi::zuyam 3 372 olmadigina katilimcilarm %33,4’1 baligin solungaglarina,
Ozel yurt 118 12,4 %30,6’s1 gozlerine bakarak karar verdikleri ve %20,7’si ise
Evde tek basina 52 55 baligm tazeligi konusunda saticiya giivendiklerini ifade
Evde ev arkadagi ile 104 10,9 etmislerdir
Bireysel aylik gelir <470 TL 391 41,2 § ’
471-1000TL 286 30,1
1001-1500TL 130 13,7 Tablo 2. Katilimcilarin tiiketim aligkanliklari ve tiiketim
1501-2000 82 8,6 davranislari.
2001-2500TL 43 45 Table 2. Fish consumption habits and consumption behaviours of
>2501TL 18 19 the respondents.
incelenen Faktorler n %
e .. Balik etinin besin degerini Evet 440 46,3
Arastirmaya katilan 950 6grencinin %52,9’u biliyor musunuz Hayr 138 145
(n=503) erkek, %47,1’i (n=447) kizdwr. Ogrencilerin Kismen 372 392
N . _ 0 5- _ 0 S En ¢ok tercih ettiginiz balik tiirii Deniz baliklart 266 28,0
%84,4°1 18-23 yas aras1, %13,5’1 24-29 yas arast, %1,9’uise Tath su baiklar 7 44
30-35 yas arasinda oldugu belirlenmistir. Ogrencilerin, Her ikisi 323 34,0
o 5o _ s 0 e _ Higbiri 34 3,6
%25,3’1 (n=240) sosyal bilimler, %25,8’1 (n=245) fen ve Deniz baliklarmdan hangisini  Hamsi a6 53
mithendislik, %24,2’si (n=230) saglik, %27,4 (n=235) ise tercih ediyorsunuz Palamut 184 194
egitim alaninda 6grenim goren Ogrencilerden olusmustur Later e d
g gr g g usmustur. Istavrit 111 11,7
Ankete katilan {iniversite 6grencilerinin genel olarak erkek Kefal 29 31
.o . . . . . I Cipura 49 52
ogrenci sayisi ile kiz dgrenci sayisi arasinda istatistiksel Digerleri o o7
olarak anlamli bir farklilik bulunmamistir (p>0,05). Ankete Tatlisu baliklarinda  hangisini ~ Sazan 84 88
v s G .. .. tercih edersiniz Alabalik 541 56,9
o > 0 D) i
katilan ogren.c:llerm %67,2’si illerde ve %21,4’li ise ilgelerde Tath <0 kefali 6 154
gelen 6grenciler olusturmustur. Gl balig1 01 96
Ankete katilan Ogrencilerin %25,2’si ailesi ile E,afablah,k zg Z:
. . . . 1geriert )y
birlikte, %8,8’1 akrabalarin yaninda, %37,2’si devlet Islenmis  balk Griinlerinde  Sogutulmus 84 88
¥i
. e . tiiketim tercini
yurdunda, %12,4’i 6zel yurtta, %5,5°1 evde tek basma ve e e Ez::;:/‘el‘““ igé ;2;
%10,9’u arkadaslar1 ile birlikte 6grenci evinde kaldigi Dumanlanmi 87 92
belirlenmistir. peb . o
- oo . . .. igerleri :
Ogrencilerin bireysel aylik geliri %41,2’sinin Balik satin alirken nelere dikkat  Hangi tiir olduguna 194 20,4
RN .. edersiniz
diisiik (470 TL ve altinda), %30,1’inin orta (471-1000TL) ;f‘z“’h“““"a 66565 668'99
. . N iyatina ,
ve %28, 7’sinin geliri ise (1001 TL ve {lizeri) iyi olarak Digerleri 35 37
- L Balik satin alirken taze olup Gozler 291 30,6
bellrlenmlﬁtlr. . olmadigma Karar verirken dikkat Solungag 317 33,4
Katiimct  Ogrencilerin - Bahk Eti Tiiketim ettiginiz dzellik nelerdir Deri parlaklig: 145 15,3
Alskanliklarn  ve Tiiketim Davramslari: Katilimci Saticiya gilven 107 2.7

Ogrencilerin balik eti tiiketim aligkanliklar1 ve tiiketim
davranislarina iligkin elde edilen veriler genel olarak Tablo
2’de verilmistir. Balik etinin besin degeri hakkinda bilginiz
var mu sorusuna Ogrencilerin %14,5’1 balik etinin besin
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Katilimer  6grencilerin et tercihleri Tablo 3°de
verilmistir. Arastirmada, edinilen sonuglara gore genel
toplamda katilimcilarin %35,6’s1 tavuk eti, %33,9’u kirmizi
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eti, %23,5°1 hepsi (balik, tavuk, kirmizi et) ve %7,1°1 ise
balik etini tercih etikleri saptanmustir.

Cinsiyet degiskenligine gore; erkeklerin balik
tilketim oran1 % 6,4, tavuk eti % 41,9, kirmiz1 et %31,6 ve
hepsini (balik, tavuk, kirmizi et) tiiketenlerin orani ise %
20,1 oldugu belirlenmistir. Bu oranlar kizlarda ise balik %
7,8, tavuk eti % 28,4, kirmizi et %36,5 ve hepsini
tilketenlerin orani ise %27,3 oldugu tespit edilmistir. Buna
gore erkeklerin kizlara gore tavuk etini daha ¢ok, kizlarin ise
kirmiz eti erkeklere gére daha gok tiikettikleri saptanmustir.
Cinsiyete gore bireylerin et tiirli tercihlerinde gézlenen bu
farklihgin istatistiksel olarak anlamli oldugu bulunmustur
(X?=19,805, p<0,05).

Sosyal bilimler alaninda okuyan katilimeilarin
%7,1°1 balik, %30,4’1 tavuk eti, %28,7°si kirmiz1 et ve
hepsini tiiketenlerin orant ise %33,8 oldugu belirlenmistir.
Fen ve miihendislik alaninda bu oranlar balik eti %10,2,
tavuk eti %27,3, kirmizi et %33,9 ve hepsini tercih edenlerin
orani ise %28,6 olarak saptanmistir. Saglik alaninda egitim
alan 6grencilerin %4,8’1 balik eti, %41,3’ tavuk eti, %36,5’1
kirmizi et ve %17,4’li ise hepsini tercih ettikleri goriilmiistiir.
Egitim alaninda ankete katilan dgrencilerin %6’s1 balik eti,
%43,8’1 tavuk eti, %36,6’s1 kirmizi eti ve %13,6’s1 ise
hepsini tercih ettikleri bulunmustur. Buna gore fen ve
mithendislik alaninda egitim goren Ogrenciler baliketini
(%10,2) diger egitim alanlarma gére daha ¢ok tercih ettikleri
saptanmistir. Farkli egitim alanlarina gore &grencilerin et
tirii tercihlerinde gozlenen bu farklilik istatistiksel olarak
anlamli bulunmustur (X?=48,319, p<0,05).

Ankete katilan Ogrencilerin genel, cinsiyet ve
egitim alanlarina goére balik tiiketim sikligi Tablo 4°de
verilmistir. Katilimer 6grencilerin balik tiiketim sikligina
genel toplamda bakildiginda en fazla %40,7 ile ayda bir,
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edilmistir. Hi¢ balik tiiketmeyenlerin orani ise %3,4 olarak
bulunmustur. Cinsiyete gore ayda bir kez balik tiiketme orani
erkek 6grencilerde %44,3 ve kiz 6grencilerde bu oran %36,7
olarak belirlenmistir. Yilda 1-3 kez balik tiiketim orani ise
erkek ogrencilerde %13,5, kiz 6grencilerde %15,9 olarak
tespit edilmistir. Ankete katilan dgrencilerin cinsiyete gore
balik eti tiiketim siklig1 arasinda gruplar arasindaki farklilik
istatistiksel olarak anlamli bulunmamustir  (X?=10,850,
p>0,05).

Tablo 3. Katilimcilarin bazi faktorlere gore et tercihleri.
Table 3. Meat preferences of the respondents according to some
factors.

Et Tiirii
incelenen faktorler Balik Tavuk Kirmiz1 Et Hepsi
n % n % n % n %
Ogrenci Sayis1 67 71 338 35,6 322 339 223 235
Cinsiyet
Erkek 32 6,4 211 41,9 159 31,6 101 20,1
Kiz 35 78 127 28,4 163 36,5 122 27,3
Egitim Alanlar
Sosyal 17 71 73 30,4 69 28,7 81 338
Fen ve miihendislik 25 10,2 67 27,3 83 33,9 70 28,6
Saglik 11 438 95 41,3 84 36,5 40 17,4
Egitim 14 6,0 103 43,8 86 36,6 32 13,6
Katilimeilarin ~ balik  tiiketim  sikligi, sosyal

bilimlerde %42,5’i, fen ve miihendislik alaninda %34,3,
saglik alaninda %44,8 ve egitim alaninda Ogrenim goren
Ogrencilerin  %41,7’si balign ayda 1 kez tiikettikleri
saptanmustir. Yilda birkag kez balik tiiketim orani ise sosyal
bilimlerde %20,4, fen ve miihendislik bilimlerinde %11,
saglik bilimlerinde %21,3 ve egitim bilimlerinde %6
oraninda balik tiikettikleri tespit edilmistir. Buna gore farkli
egitim alaninda Ogrenim goéren Ogrencilerin  balik
tiiketimlerinin aylik olarak en yiiksek oranda oldugu
goriilmesine ragmen, farkli egitim alanlarina gore
ogrencilerin balik tiiketim sikliklarina iligkin goriislerinde

cinci olarak da %19.9% ile haftada bir balik fiketisi ) istatistiksel ~olarak  6nemli  farkliliklar  géstermistir
ikinci olarak da u ile haftada bir balik tiikettigi tespit
01 gl tesp (X2=70,929, p<0,05).
Tablo 4. Katilimeilarin bazi faktorlere gore balik titketim sikligi.
Table 4. Frequency of fish consumption according to some factors of the respondents.
Bireysel olarak balik tiiketim sikhg1
incelenen Faktorler Her giin Haftada 3-4 kez Haftada 1-2 kez Ayda 1 kez Ayda 2-4 kez Yilda 1-3 kez Hig
n % n % n % n % n % n % n %
ﬁgrenci Sayis1 1 0,1 25 2,6 189 19,9 387 40,7 177 18,6 139 14,6 32 34
Cinsiyet
Erkek 0 0,0 17 34 95 18,9 223 44,3 83 16,5 68 13,5 17 34
Kiz 1 0,2 8 18 94 21,0 164 36,7 94 21,0 71 15,9 15 34
Egitim Alanlan
Sosyal 0 0,0 5 21 32 13,3 102 42,5 43 17,9 49 20,4 9 38
Fen ve Miih. 1 0,4 8 33 63 25,7 84 34,3 50 20,4 27 11,0 12 4,9
Saglik 0 0,0 1 04 28 12,2 103 44,8 45 19,6 49 21,3 4 17
Egitim 0 0,0 11 4,7 66 28,1 98 41,7 39 16,6 14 6,0 7 3,0

Calismaya katilan 6grencilerin genel, cinsiyet ve
egitim alanlarma gore balik eti tercih nedenleri Tablo 5°de
verilmistir. Katilimeilarin %281 saglikli, %20,2’si balik
etinin lezzetli- besleyici ve saglikli beslenmede 6nemli,
%16,1’inin ise aileden gelme aligkanliktan dolay1 balig
tercih ettiklerini bildirmislerdir. Caligmadaki 6grencilerin
cinsiyetlerine gore baligt tercih etme nedenleri
degerlendirildiginde erkeklerin %26,6’s1 saglikli, %18,5’1
aileden gelme aligkanlik, %15,3’1 ise lezzetli-besleyici ve

sagliklt oldugu igin tercih etiklerini bildirmislerdir. Kiz
Ogrencilerin ise %29,5’1 saglikli, %25,7’si lezzetli-
besleyici-saglikli, %13,4’1i aileden gelme aligkanlikla balik
eti tercih ettikleri belirlenmistir. Buna gore kiz ve erkek
ogrenciler baliketini saglikli beslenmede 6nemli oldugu
icin daha ¢ok tercih ettikleri saptanmustir. Arastirmada
cinsiyet ile baliketi tercih etme nedenleri arasinda istatistiki
agidan anlamli bir iliski bulunmustur (X2:49,694, p<0,05).
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Tablo 5. Katilimcilarin balik tikketimini etkileyen faktorler.
Table 5. Factors affecting the fish consumption of the respondents.
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Balig: tercih etme nedenleri

Lezzetli Besleyici

incelen Faktorler Lezzetli Besin Degeri Saglikl Lezzetli Saglikli

Aileden Gelme

Kolay Bulma

Digerleri

Saglikl Aliskanlik

s is n % n % n % n % n % n % n % n %

grenci Sayisi 115 2.1 132 13.9 266 28,0 192 20,2 63 6,6 153 16,1 19 20 10 11
Cinsiyeti
Erkek 55 10,9 101 20,1 134 26,6 77 15,3 28 56 93 18,5 10 20 5 1,0
Kiz 60 134 31 69 132 29,5 115 25,7 35 78 60 13,4 9 20 5 11
Egitim Alanlar:
Sosyal 36 15,0 13 54 70 29,2 74 30,8 20 83 22 92 4 17 1 04
Fen ve Mith. 26 10,6 31 12,7 88 35,9 28 11,4 13 53 50 20,4 7 29 2 08
Saglik 36 15,7 18 78 59 25,7 7 30,9 20 8,7 21 91 0 00 5 2.2
Egitim 17 72 70 29,8 49 20,9 19 91 10 43 60 25,5 8 34 9 09

Tablo 5 incelendiginde, saglik (%30,9) ve sosyal
bilimler (%30,8) alaninda egitim alan 6grencilerin balik
etini lezzetli-besleyici ve saglikli beslenmede Snemli
oldugu icin tercih ettikleri belirlenmistir. Fen ve
miihendislik alaninda egitim alan 6grencilerin %35,9u,
sosyal bilimler alaninda egitim alan 6grencilerin %29,2’si
saglikli beslenmede 6nemli oldugu i¢in balik etini tercih
ettikleri saptanmustir. Egitim bilimleri alaninda egitim alan
ogrencilerin %25,5’1 aileden gelme aligkanliklarindan
dolay1 balik eti tercih ettikleri tespit edilmistir.

Buna gore fen ve miihendislik alaninda egitim
goren ogrenciler (%35,9) ile sosyal bilimler (%29,2)
alaninda egitim alan Ogrenciler balik etini daha g¢ok
saglikli beslenmede oOnemli oldugu i¢in diger egitim
alanlarma gore daha ¢ok tercih ettikleri saptanmistir. Farkli
egitim alanlarma gore Ogrencilerin et tiirli tercihlerinde
gozlenen bu farklilik istatistiksel olarak anlamli oldugu
bulunmustur (X?=180,650, p<0,05).

TARTISMA
Balikk, yasamm her doneminde sagligin
korunmasi, gelistirilmesi ve kronik hastaliklarin

onlenmesine katkida bulunan 6nemli bir besindir. Protein
degerinin yiiksek, ¢coklu doymamis yag asitleri, vitamin ve
mineraller agisindan zengin olmasi gibi besin &geleri
icermesi nedeniyle balik etinin diizenli ve yeterli miktarda
tiiketilmesi nerilmektedir (Oksiiz vd., 2018).

Bu ¢alismada iilkemizde geng niifusun 6nemli bir
boliimiinii olusturan iiniversite 6grencilerinin balik tiikketim
miktarlar1 ve tiikketim tercihleri arastirilmistir. Sonuglarini
dogru elde etmek icin anket katilimcilarindan dogru
ornekleme alinmaya ¢alisiimistir.

Ankete katilan {iniversite 6grencilerinin genel
olarak erkek 6grenci sayisi (503) ile kiz Ogrenci sayisi
(447) arasinda istatistiksel olarak anlamli bir farklilik
bulunmamigtir. Fakat egitim bilimlerinde 6grenim goren
kiz 6grenci sayisi ile erkek 6grenci sayisi arasinda istatiksel
olarak anlaml bir farklilik tespit edilmistir.

Katilimcilarin {iniversite egitimi siiresince ikamet
ettikleri yerler incelendiginde Ogrencilerin yaklasik
yarisinin  yurtlarda kaldiklar1 belirlenmistir. Benzer
caligmalarda, Ondokuz Mayis Universitesi dgrencilerinin
en fazla 6grenci evlerinde, ikinci olarak ise yurtlarda
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(Yilmaz ve Ozkan 2007), Afyon Kocatepe Universitesi
ogrencilerin  %28,6’s1 devlet yurdunda, %25,4’u ozel
yurtta, %8,53’u aile veya akrabalarmin yaninda %37,3’u
evde yalniz basina veya akrabalarinin yaninda kaldiklarimi
(Karaca, 2009), Trakya Universitesi Kesan Yusuf Capraz
Uygulamali Bilimler Yiiksekokulu 6grencilerinin %49,3’u
kiralik evlerde, 9%30,2’si ise yurtlarda (Onurlubas vd.
2015), Ondokuz Mayis Universitesi ogrencilerinin
%47,2’sinin yurtlarda (Ermis vd. 2015) ve Kayseri ilinde
iki farkl tiniversite 6grencileri ile yapilan ¢alismada ise
katilimeilarin % 25,1°1 dgrenci yurdunda %50,5°1 aile ya
da akrabalar ile birlikte kaldiklar1 belirlemislerdir (Soylu
ve Silici, 2018).

Ogrencilerin bireysel aylik geliri %41,2’sinin
diisiik (470 TL ve altinda), %30,1’inin orta (471-1000TL)
ve %?28,7’sinin geliri ise (1001 TL ve iizeri) iyi olarak
belirlenmistir. Ogrencilerin  biiyiik bir ¢ogunlugunu
olugturan  %41,2’lik kesimin 2017 yili devlet bursu
miktarlarinda bir gelir kapsaminda bulundugu ve sadece bu
burs ile gecimlerini idame ettirdikleri diisiiniilmektedir.

Bu arastirmada, edinilen sonuglara gore genel
toplamda Ggrenciler en gok tavuk eti (%35,6), ikinci sirada
kirmiz eti  (%33,9) ve en az balik etini (%7,1) tercih
ettikleri saptanmigtir. Ogrencilerin tavuk etini tercih etme
nedenleri arasinda fiyatinin ucuz olmasi, ¢esitliliginin bol
olmasi, kolay hazirlanmasi oldugu diisiiniilmektedir.
Cinsiyet farkliligima goére erkek &grencilerin  kiz
ogrencilere gore tavuk etini daha ¢ok, kizlarin ise kirmizi
eti erkeklere gore daha ¢ok tiikettikleri saptanmistir. Ege
Universitesi Su Urtinleri Fakiiltesi 6grencilerin %3 {iniin et
tiikketmediklerini, tiiketilen et tiiriine gore, %56’smm her
iki et tiirlinii de esit 6l¢lide, %36’sinin daha ¢ok beyaz et
tiikettiklerini saptamiglardir. Ogrencilerin %62’si daha gok
beyaz et olarak tavuk eti tiikettikleri, %231 ise daha ¢ok
balik eti tiikettiklerini belirlemislerdir (Elberk vd., 2006).
Ankara’da lise 1. smif Ogrencilerinin balik tiiketimi
konusunda goriislerini belirlemek {izere 85 Ogrenci ile
yapilan ¢alismada, en fazla tiiketilen et tiiriiniin %57,7
oraninda tavuk eti oldugu ve balik etinin sadece %38,9
oraninda tiiketildigini belirlenmistir (Bektas, 2009). Bu
sonuglar ¢aligmamizda elde ettigimiz bulgularla benzerlik
gostermektedir. Arastirmaya gore, katilimceilar tavuk eti >
et > balilk etini tercih ettikleri sonucuna
ulagtlmustir.

kirmizi
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Ankete katilan {iniversite 6grencilerinin %15’
balik etinin besin degeri hakkinda bilgi sahibi degil, %39™u
ise kismen bilgi sahibi olduklarini ifade etmislerdir.
Baligin insan sagligi agisindan 6nemli bir yer tuttugunu
gdz Oniinde bulundurursak balik etinin besin degeri,
saglikli  beslenmede ki Onemi hakkinda tiiketici
bilinglendirilmeli ve balik tiiketimi tesvik edilmelidir.
Yeterli ve dengeli beslenmede 6nemli bir besin kaynagi
olan su {irinlerinin tiiketim oranlarinin arttirilmasi igin,
kamu kuruluslari, sivil toplum orgiitleri ve egitim
kurumlari halki bilgilendirme kampanyalar1 yapmaktadir.

Katilime1  6grenciler baligin  lezzetine 6nem
vermekle birlikte, balik etinin saglikli besin olmasi en
onemli faktér olarak saptanmistir. Incelenen benzer
calismalarda, Keban Baraj Goli'ne kiyisi bulunan
koylerde, katilimcilarin %59,71si balik eti lezzetli (Cadir
& Duman, 2013), Amasya ili merkez ilgede %43,94’i
lezzeti, %27,88’1 besin degerinin yiiksek olmasi nedeniyle
(Kizilaslan ve Nalinci, (2013), Agri il merkezinde balik
etini tercih etme sebebinin ilk sirada saglikli (%58,81),
ikinci sirada ise lezzetli (%18,97) (Girel vd., 2017),
Yozgat ilinde ise, katilimcilarm %60,6’s1 saglikli ve
dengeli beslenmede 6nemli oldugu igin, %34,8’i lezzetli
olmasindan dolay1 balik tiikettiklerini ifade etmislerdir
(Saglam ve Samsun, 2018).Anket sonuglar ile literatiir
bulgular1 arasinda, Ozellikle, balik etinin tercih
edilmesinde saglikli ve lezzetli olmasi en dnemli kriterler
olmustur.

Ankete katilan Ogrencilerin  balik tiiketim
sikligma genel toplamda bakildiginda en fazla %40,7 ile
ayda bir, ikinci olarak da %19,9’u ile haftada bir balik
tikettigi tespit edilmistir. Hi¢ balik tiiketmeyenlerin orani
ise %3,4 olarak bulunmugstur. Cinsiyete ve farkli egitim
alanlarma gore de balik tiiketim siklig1 ilk sirada ayda bir
kez, ikinci sirada ise haftada 1-2 kez olarak belirlenmistir.
Benzer calismalarda;  Ankara Universitesi Veteriner
Fakiiltesi intern Ogrencilerinin %29,9’unun hi¢ balik
tiikketmedikleri (Cevger vd., 2008), Ankara Universitesi
Ziraat Fakiiltesi 6grencilerinin su {iriinleri tiikketim sikligt
%9’u ayda bir kereden az, %29’u haftada bir kez, %26’s1
15 giinde bir %18’1 ayda bir kez ve %18’i ise ayda birden
az (Yavuzcan vd., 2010), Polonyali
ogrencilerinin su triinleri tiiketim sikligt %43°i ayda
birkag kez, %29°1 haftada birkag kez su tirlinleri tiikketikleri,
%9’un  hi¢ su Trinleri tiketmedikleri (Kula ve
Smiechowska, 2016), Ankara ve Canakkale illerinin balik
titketim sikligina il bazinda bakildiginda, Ankara’da ankete
katilanlarin % 44’1 haftada bir, % 36’s1 ayda bir;
Canakkale’de ise ankete katilanlarin % 48’1 haftada bir, %
340 ayda bir balik tiikettigi (Bayraktar vd., 2019)
belirlenmistir.  Bu  farkhiliklar ~ baliga  erigebilme
imkanlarina ve balik etinin sevilip sevilmedigine gore
cesitlilik gosterdigi diisiiniilmektedir. Amerikan Kalp
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Cemiyeti ve Tiirkiye’ nin ilgili kurum ve kuruluslarimin da
onerdigi iizere haftada en az 300-450 g balik tiiketiminin
bir ¢ok kronik hastaligin onlenmesinde ve sagligin
korunmasinda onemli bir adim olarak goriilmektedir
(Sayg1 vd., 2015).

Katilimcilarin %34,4°1 tathi su baliklarni, %28’
deniz baliklarmi ve %34l ise hem deniz hem de tath su
baliklarini tercih ettigi goriilmiistiir. Tatli su baliklarinda en
fazla alabalik (%56,9), deniz baliklarinda ise hamsiyi
(%33,3) tercih ettikleri belirlenmistir. Benzer ¢aligsmalarda;
Keban baraj golii ova bolgesinde katilimcilarin biiyiik bir
boliimiiniin (%80,58) tatli su baliklarini (Cadir ve Duman,
2013), tarafinda Adiyaman ilinde ise katilimcilarin daha
cok (%70) tath su baliklarmi tiiketmeyi tercih ettikleri ve
deniz baliklar1 i¢inde ise hamsinin %19 ile ilk sirada tercih
ettiklerini saptamiglardir (Olgunogul vd., 2014). Bir
toplumun gida talebi ve tiiketim aligkanliklari; Giriinlerin
kalitesine, fiyat ve hijyen 6zelliklerine, tiiketicinin egitimi,
gelir diizeyi vb. sosyo-ekonomik o6zelliklerindeki
farkliliklara gore degisim gosterir. Bunun yani sira ik,
cinsiyet, yas, aktivite durumu, besin ile ilgili bilgi ve
deneyimler gibi faktorlere bagli olarak farklilik
gostermekte ve kompleks bir yapiya sahip bulunmaktadir.

Ogrencilerin  balik etinin tiikketimi  %34°8’i
kizartma, %32,6’s1 1zgara seklinde oldugu belirlenmistir.
Balik etinin tiikketim seklinin cinsiyet degiskeni agisindan
dagilimina bakildiginda erkek katilimecilarin  biiyiik
cogunlugu %36,6’si kizartma, kizlarin ise %33,8’1 1zgara
cevabini vermislerdir. Van (Sar1 vd., 2000), Canakkale
(Colakoglu vd., 2006), Keban Baraj Golii Ova Bolgesi’nde
yapilan calismalarda (Cadr & Duman, 2013),
katilimeilarin biiyiik boliimiiniin balik tiiketim sekli olarak
ilk sirada kizartma olarak belirlenmistir.

Tiirkiye’de islenmis balik tiiketim orani ¢ok az
seviyededir. Bunun sebebi ise balik etinin genellikle taze
olarak tiiketilmesidir. Yapilan calismada ise; katilimci
ogrencilerin %34’1 islenmis balik {irlinlerini hi¢ tercih
etmediklerini, %26,8’1 %19,1’1  ise
dondurulmus balik {irtinlerini tercih etiklerini ifade
etmislerdir. Kula ve Smiechowska (2016), ¢alismalarinda
katilimecilar en ¢ok dumanlanmis (%19), dondurulmus
(%18), taze (%17) ve konserve (%11) balik seklinde satin
aldiklarini belirlemislerdir.

Ankete katilan Ogrencilerin balik ve balik
iriinlerinin tiiketimini etkileyen faktorler soruldugunda
%353,7’si besin degeri ve saglikli beslenme agisindan
6nemli oldugu, %27,1°1 fiyat1 ve %1,4’1i ise inang ve ahlaki
degerler olarak belirlenmistir. Tiiketicilerin giderek artan
biling diizeyleri ile saglikli tirtinlerin tiikketiminde 6nemli
faktorler oldugu tespit edilmistir. Elazig, ii¢ tarafinin
sularla kapli olusu nedeniyle ve sinirlari igerisinde yer alan
Keban ve Karakaya baraj golleri ile iilkemizin en zengin su
potansiyeline sahip illerinden biridir. Bu sularda avcilik ve

konserve ve
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yetistiricilikten kayda deger miktar da balik iretimi
gergeklestirilmektedir. Tatli su baliklarinin  yani sira
Karadeniz ve Marmara Denizi'nden avlanan deniz baliklari
da pazarda satisa sunulmaktadir (Sen vd., 2008).

Ankete katillan Ogrenciler baligi satin alirken
dikkat ettikleri hususlardan en o6nemlisi olarak baligin
tazeligi (%68,9) ve tiri (%20,4) olmustur. Baligin taze
olup olmadigmma katilimcilarin = %33,4’4  baligin
solungaglarina, %30,6’s1 gozlerine bakarak karar
verdikleri ve %20,7°si ise baligin tazeligi konusunda
saticiya glivendiklerini ifade etmislerdir. Erdal ve Esengiil
(2008), yaptiklar1 ¢alismada ailelerin  %55’i bahigin
tazeligini solungaglarinda ve gozlerinde, %27’si ise baligin

tazeligi konusunda saticiya gilivendiklerini  tespit
etmiglerdir. Bu sonuglar ¢alismamizla benzerlik
gostermektedir.

Ulkemizde baliketi tiiketimini etkileyen faktérler
bulunmaktadir. Bunlardan bazilar1 tiiketicinin  gelir
seviyesinin durumu, baligmn fiyati, kokusu, kilgikli olmasi
ve tiiketici tercihleri olarak siralanabilir. Buna ek olarak
tiketici  aligkanliklarinda, bolgenin  sosyo-ekonomik
yapisinin etkili oldugu sdylenebilir. Baliketi tiiketimini
arttirmaya yonelik ¢abalarin yaninda, tiiketicilerin baliketi
tiiketim aligkanliklarin da belirlenmesi biiylik bir 6neme
sahiptir. Ulkemizin niifusu hizli bir sekilde artarken,
beslenme icin kullanilan kaynaklarinda ayni sekilde
artirilmasi, bir getirilmesi  ve
degerlendirilmesi zorunludur.

Sonug olarak; Firat Universitesi’nde farkl1 bilim
alanlarmda &grenim goren Ogrencilerin balik tiiketim
aligkanliklar1 ve tercihlerini  belirlemede o6ncelikli
kriterleri, cinsiyet, tiiketim sekilleri, aylik ortalama gelir
ve egitim profili etkili faktér olmustur. Ogrencilerin
severek balik tiiketim oraninin ¢ok diisiik oldugu
belirlenmistir. Katilimei 6grencilerin yarisina yakininin ise
ayda bir balik tiikettikleri tespit edilmistir. Katilimcilarin
balig1 tercihlerinin nedeni ise etinin besleyici ve saglikli
beslenmede Gnemli oldugu varilmigtir.
Katilimcilarin balik etini agirlikli olarak kizartma seklinde
tilketmeyi tercih ettikleri, 6grencilerin ayrica, yaklasik

verimli diizeye

sonucuna

dortte birinin konserve baligi tercih ettikleri saptanmistir.
Biitiin bunlardan yola ¢ikarak, 6grencilerin saglikli ve
dengeli beslenmesi i¢in balik tiiketiminin insan sagligt
acisindan gerekliligi 6nemle vurgulanmalidir.
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Oz: Balikgilik kaynaklarmim iyi yonetilebilmesi igin stok ve avlanan balik miktari kadar,
balik¢ilik filosunun ve kullanilan av araglarimin karakteristik yapisinin da iyi derecede
bilinmesine gereksinim vardir. Bu ¢alisma, Fethiye Korfezi’nde kullanilan uzatma aglarmin
mevcut durumunu ve teknik yapisini ortaya koymayr amaglamaktadir. Bu sayede iilkemizin
onemli turizm merkezlerinden bir olan Fethiye’nin siirdiiriilebilir balik¢iligina katki saglanmasi
hedeflenmistir. Veriler, Fethiye’deki Su Uriinleri Kooperatiflerine kayith iiyeler ile Mayis-
Agustos 2019 yilinda yapilan goriismeler ile elde edilmistir. Bolgede kayith toplam 141 balikei
teknesi bulunmaktadir. Bunlardan 139’u kiigiik 6l¢ekli balik¢ilik ile ugragmakta ve 100 teknede
uzatma aglari ile avcilik yapildigr tespit edilmistir. Uluslararasi uzatma agi simiflandirmasina gore
6 adet fanyali ve 3 adet galsama uzatma ag1 olmak iizere toplam 9 farkli uzatma aginin teknik
plan ve detay cizimleri elde edilmistir. Fethiye Korfezi balikgiliginda toplam 124775 m uzatma
ag1 kullanilmakta bunlarin %80’ini fanyal1 aglar olusturmaktadir. Sonug olarak, Fethiye Korfezi
stirdiirtilebilir balikgilik kaynaklari yonetiminde kiigiik dlgekli baliker tekneleri ve fanyali uzatma
aglart 6nemli bir yer teskil etmektedir.

Anahtar kelimeler: Fanyali uzatma agi, Fethiye korfezi, galsama agi, uzatma agi.
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Abstract: To manage the fisheries resources well, there is a need to know the characteristics of
the fishing fleet and the fishing gear used as well as the amount of stock and fish caught. This
study aims to reveal the current state and technical structure of the gillnets and entangling nets
used in the Gulf of Fethiye. In this way, it is aimed to contribute to the sustainable fishing of
Fethiye, which is one of the important tourism centers of our country. The data was obtained
through interviews with members registered in Fisheries Cooperatives in Fethiye in May-August
2019. There are a total of 141 fishing boats registered in the region. 139 of them deal with small-
scale fishing and it was determined that fishing was carried out in 100 boats with the gillnets and
entangling nets. According to the international classification of the gillnets and entangling nets,
technical plans and detailed drawings of a total of 9 different nets were obtained, including 6
trammel nets and 3 set gillnets (anchored). In the Gulf of Fethiye fishing, a total of 124775 m the
gillnets and entangling nets are used, 80% of them are trammel nets. As a result, small-scale
fishing boats and trammel nets play an important role in the sustainable fisheries management of
the Gulf of Fethiye.

Keywords: Trammel net, Gulf of Fethiye, set gillnets (anchored), the gillnets and entangling nets.
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GIRIS

Kiigiik 6lgekli balikgiligin (KOB) en yaygin ve en
etkin av araglarindan olan uzatma aglar1 ile avcilik farkl
yiizdiiriicii ve batiricilar sayesinde dip, orta ve yiizeyde
canlilarin tuzaga diisilirtilmesi, aglara dolanmasi veya
gozlemesiyle gergeklesmektedir. Avlanacak tiir, bolge ve
cevresel faktorler gibi etkenler nedeniyle yapisal
farkliliklar gostermesi nedeniyle, birgok ¢esidi olan uzatma
aglar1 temel anlamda sade (galsama), fanyali ve dolanan
aglar seklinde siiflandirilabilmektedir (Hossucu, 1998).

Son yillardaki iklimsel degisiklikler ve asiri
avcilik gibi temel faktorler nedeniyle balik stoklarindaki
azalma, gecimini balik¢iliktan saglayan yiiz binlerce
insanin yasam Kalitesini etkilemekte, balik¢iligin ve
denizel ekosistemin siirdiiriilebilirligi ile ilgili de biiyiik
kaygi uyandirmaktadir (Diken, 2020). Siirdirilebilir
balik¢ilik ancak yenilenebilir bir kaynak ile olabilmekte
buda ancak iyi bir balik¢ilik ydnetimi ile miimkiindiir
(Aksoy & Kog, 2012). Siirdiiriilebilir balik¢ilik direkt
avlanan balik miktar1 ve balik tiirii ile iligkili olmasina
ragmen, iriinle direkt etkilesim igindeki olan tekne ve
balik¢1 sayisi, kullanilan av araci ve av araglarinin teknik
ozellikleri ve bolgesel etkilesim potansiyelinin bilinmesi
de bir o kadar 6nemlidir. Tiirkiye’de balik¢1 teknelerinin
%90’ mndan fazlasini 12 m’nin altindaki KOB tekneleri
olusturmaktadir (Ceyhan & Akyol, 2005). Her ne kadar
toplam balik tiretimindeki katkisi az olsa da bu isten gelir
saglayan insan sayisi ve kullanilan av araci oldukga
fazladir. Uzatma aglar1 KOB’de kullanilan en yaygin av
aracidir. Ayni zamanda yakalanan tiirlerin agirhk olarak
birim fiyatlar1 da oldukga yiiksektir.

Fethiye Korfezi, Resmi Gazete’nin 5 Temmuz
1988 tarih ve 19863 nolu sayist ile Ozel Cevre Koruma
Alan1 (OCK) ilan edilmistir. Korfezde av araglar1 iizerine
olduk¢a kisith sayida ¢alisma olmakla birlikte, yapilan
calismalarim hemen hemen hepsi kilig ve tiilina avciliginda
kullanilan uzatma aglar1 iizerine gergeklestirilmistir
(Akyol vd., 2005; Akyol vd., 2008; Akyol & Ceyhan,
2011; Akyol vd., 2012; Aydin & Doyuk, 2012). Bu tiirlerin
avciliginda kullanilan siiriiklenen galsama aglarinda hedef
dis1 aveilligin ¢ok fazla olmasi nedeniyle AB fonundan
saglanan yiiklii parasal kaynaklar ile bu av aracinin
azaltilmasi hedeflenmistir (Northridge, 1991; EJF, 2007).
ICCAT ve Tirkiye balik¢ilik yonetimi tarafindan 2011
yilindan bu yana siiriiklenen galsama aglarmin kullanimi
yasaklanmigtir. Yasaktan Once Fethiye’de 20 kadar
teknenin 85000 m wuzunlugunda kilic ag, 15000 m
uzunlugunda tiilina ag1 kullandig1 bildirilmistir (Aydin &
Doyuk, 2012).

Gida ve Tarim Orgiitii (FAO) ve Akdeniz Genel
Balik¢ilik Konseyi’nin (GFCM) o6nerileri dogrultusunda
Diinya Dogayr Koruma Vakfi (WWF), KOB, balik¢ilik
yonetiminde ve ekosistemlerin korunmasmda aktif rol
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oynamalar1 saglandig1 takdirde, balik¢ilik sektdriinde
stirdiiriilebilirligin  arttirilabilecegine inaniyor (WWEF,
2013). Bu nedenle KOB’de kullanilan kaynaklarm yerinde
incelenmesi 6nem arz etmektedir. Fethiye Korfezi’nde
1967°den beri faaliyet gosteren S.S. Fethiye ve Gocek-
Inlice Su Uriinleri Kooperatifleri bulunmaktadir. Bu
calismada hem turizm hem de balikgilik agisindan 6nemli
bir yer teskil eden Fethiye Korfezi’nde kullanilan uzatma
agi ¢esitleri, yapisal ve teknik 6zelliklerinin yant sira aktif
balik¢1 sayilari tespit edilmistir. Elde edilecek sonuglar ile
korfez balikgiliginin  siirdiiriilebilirligi ve gelistirilmesi
adina bundan sonra yapilacak c¢alismalara balikgilik
alaninda temel bilgileri iceren bir altlik olusturmasi da
amaclanmaktadir.

MATERYAL VE METOT

Calisma 2019 yili Mayis-Agustos aylar1 arasinda
Mugla’nin Fethiye ilgesinde gerceklestirilmistir (Sekil 1).
Uzatma aglan verileri Fethiye Korfezi’nde bulunan S.S.
Fethiye ve S.S. Gocek-Inlice Su Uriinleri Kooperatif
iiyeleri ile yerinde yapilan goriismeler ile elde edilmistir.
Ayrica, baliker sayist ve kullandiklari av araglarina iliskin
detayli bilgilerde Tarim ve Orman Bakanlig1, Fethiye flce
Midiirliigii’ndeki kayitlardan da faydalanilmistir. Gocek,
Fethiye il¢esinin bir mahallesi olmasi nedeniyle akicilik
acisindan makalede av araglarinin ait oldugu bolgeler
Fethiye Merkez ve Gocek olarak tanimlanmistir.

Uzatma aglarmin  teknik plan detay
¢izimlerinde kullanilmak iizere alman teknik verilerin hizli
bir sekilde alinabilmesi i¢in kayit formlar1 kullanilmigtir.
Aglarin teknik detaylari kayit altina alinirken, Slgimler
icin kumpas (mm), serit metre (5 m) ve 30 cm’lik plastik
cetvel kullanilmustir.

\%~

29°00'E

DALAMAN

36°40'N

FETHIYE
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\\\\\\\\
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36°00" N

Sekil 1. Calisma sahasi.
Figure 1. Study area.
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Av aracglarinin teknik ve detay planlari FAO
kataloglarina uygun standartlarda (Nédéléc, 1975; FAO,
1978) MS-Visio Programi kullanilarak ¢izilmistir. Teknik
plan {iizerindeki olgek ¢izimlerin daha anlagilir olmasi
adma dikey yondeki ¢izimleri tanimlamaktadir. Donam ve
operasyonel 6zellikleri, avcilik donemleri ile yakaladiklart
hedef/iskarta tiirleri balikgilar ile yiiz yiize yapilan
goriigmeler ve av araglarmin yerinde incelenmesi ile elde
edilmistir. Av araglarmin teknik detay ve ozelliklerine
yonelik veriler olusturulan anket formlar ile toplanmaistir.
Uzatma aglarindaki siniflandirma FAO’nun balikgilik
istatistiklerindeki koordinasyon i¢in kullanilan Av
Araglarmm  Uluslararas1 ~ Standartlarda  Istatistiksel
Siniflandirilmasina gore yapilmistir (ISSCFG, 2016).

BULGULAR

Calismada, Tarim ve Orman Bakanligi Fethiye
flge Miidiirliigii'nden elde edilen veriler ve kooperatifler ile
yapilan goriismelerde 2’si biiyiik dlgekli (trol ve girgir),
139’'u KOB olmak iizere Fethiye’de kayitli 142 balikg
teknesi tespit edilmisti. Tablo 1°de bu teknelerin GFCM’in
tekne boy tiplerine gore yapilan smiflandirmasina gore
olan dagilimlar1 mevcuttur (GFCM, 2018). Bolgede kayith
birer adet girgir trol teknesi olmasina ragmen, bu teknelerin
2019 yilindan itibaren aktif olarak balik¢ilik yapmadiklar
belirtilmistir. Pasif av araglarini kullanan tekne dagilimina
baktigimizda %55’inin Fethiye Merkezde, %45’inin ise
Gocek-Inlice Su Uriinleri Kooperatifi'ne kayith oldugu
belirlenmistir. Tarim ve Orman Bakanligi, Balik¢ilik ve Su
Uriinleri Genel Miidiirliigii’niin son ii¢ yildir destekledigi
“stirdiiriilebilir ~ kiicik  Olgekli  balik¢ilik”  projesi
kapsaminda 2018 yilinda Fethiye Korfezi’'nde 74 adet
balik¢1 teknesinin tesvikten faydalandigi bildirmislerdir.

Tablo 1. Akdeniz Genel Balikgilik Konseyi’nin tekne boy
siniflamasma gore Fethiye Korfezi’ndeki tekne sayilari (P: Pasif
av aract kullanan, motorlu kiigiik 6lgekli tekneler, S: Girgir av
araci kullanan, T: Trol av araci kullanan).

Table 1. Number of boats in the Gulf of Fethiye according to the
boat length classification of the General Fisheries Commission
for the Mediterranean (P: Passive fishing gear, motorized small-
scale boats, S: Purse seine, T: Trawl).

Bolge Tekne Gruplar1  Uzunluk simiflar1 (Tam Boy LOA) Say1
P-01 <6m 2
P-02 6-12m 74
P-03 12-24m
P-04 >24m
S-01 <6m
. S-02 6-12m
Fethiye 503 12:24m 1
S-04 >24m
T-09 <6m
T-10 6-12m
T-11 12-24m 1
T-12 >24m
P-01 <6m
" P-02 6-12m 63
Goeek P-03 12-24m 1
P”-04 >24m

Kooperatiflere kayitli toplam KOB yapan 139
teknenin %72’si uzatma ag1 kullanmakta olup bu aglarin
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toplam uzunlugu 124775 m’dir. Fethiye Su Uriinleri
Kooperatifi’'nde bu rakam, 59 teknede 67825 m, Gocek Su
Uriinleri Kooperatifinde ise 41 teknede 56950 m olarak
tespit edilmistir (Tablo 2). Fethiye Korfezi’nde uzatma agi
kullanan balikgilar aglarmi Tablo 2’de goriildigii gibi
isimlendirmektedir. Tablo 2’de tiire 6zgii ve uygulanan
yonteme gore de isimlendirmeler olsa da teknik anlamda
ve uluslararasi terminolojiye goére bolgede fanyali ve
galsama (sade) aglarmin bulundugu tespit edilmistir. Bu
aglardan baska, sinarit ve melanurya gibi uzatma aglar1 da
bulunmaktadir. Ancak, aglarin genel 6zellikleri benzerlik
gostermesi nedeniyle sinarit ag1 kalin aglar grubuna,
melanurya ise palamut aglar1 grubuna dahil edilerek
bolgedeki aglarin toplam uzunluklart hesaplanmistir. Kalin
ve ince aglar bolgede kullanilan toplam uzatma agi
uzunlugunun %71’ini olusturdugu, bu iki agdan sonra
17100 m ile barbun uzatma ag1 kullanildig1 goriilmektedir
(Tablo 2).

Tablo 2. Uzatma agma gore tekne sayilari ve toplam ag
uzunluklar1 (N: Tekne sayis1, A.U.: Ag uzunlugu).

Table 2. Number of boats and total net lengths according to the
gillnets and entangling nets, (N: Number of boats, A.U.: Length
of the gillnets and entangling nets,).

ACLAR** Fethiye Gocek Toplam

N A.U.(m) N A.U.(m) N A.U.(m)
Kalin Ag 15 18600 9 13950 24 32550
Orta Ag 3 1700 9 6800 12 8500
Ince Ag 18 28500 12 27100 30 55600
Yiiksek Ag 1 250 1 250
Dil Ag1 2 2200 2 2200
Voli Ag 3 700 1 300 4 1000
Palamut Agi 6 3375 6 4000 12 7375
Barbun Ag1 10 12300 4 4800 14 17100
Sardalye 1 200 1 200
Toplam 59 67825 41 56950 100 124775

***Bu degerler calismanin yapildigi zamana ait veriler olup o andaki teknede bulunan ag sayisina
gore hesaplanmigstir.

***These values are data from the time of the study and were calculated according to the number
of the gillnets and entangling nets, on the boat at the time.

Fethiye Korfezi’nde tespit edilen uzatma aglarmin
FAO standartlarma gore smiflandirmasi Tablo3’te
goriildiigii gibidir. Uluslararasi Standartlarda Istatistiksel
Smiflandirilmast  (ISSCFG, 2016), smiflandirmasinda
fanyali aglar her tiirlii tor ve fanya ag ile donatilan aglar ve
galsama aglar1 sade sadece tor ag ile yapilan ve bir agirlik
vasitasiyla sabitlenmis aglar olarak ifade edilmektedir.
Bolgede karsilagilan toplam 9 farkli uzatma agi 2 ana
baglik altinda toplanmaktadir. Fethiye Korfezi’nde,
Fethiye ve Gocek Su Uriinleri Kooperatifi'ne kayith
balik¢ilarin  kullandiklar1 av araglari arasinda yapisal
acidan belirgin bir fark tespit edilememistir. Fakat bazi
balik¢ilar daha verimli avcilik igin aglarinda kiigiik bazi
donamsal degisiklikler yapsa da korfezde kullanilan av
araclar1  genellikle benzer sekilde isimlendirildigi
gozlemlenmistir. Voli, uzatma aglarinda bir avcilik
yontemi olmasina rag