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SUNUS ve TESEKKUR

Insanoglunun yasammi siirdiirebilmesi i¢in vazgegilmez &neme sahip olan sulak alan
ekosistemleri; tarih boyunca medeniyetlerin gelisimine yon vermis, biyolojik c¢esitliligin
korunmasinda ve ekolojik dengenin siirdiiriilmesinde temel rol iistlenmistir. Tatlisu ekosistemleri,
yeryliziiniin ¢ok kii¢iik bir boliimiinii kaplamasina ragmen, diinya tizerindeki tiir cesitlili§inin
onemli bir kismina ev sahipligi yapmakta; ekolojik, ekonomik ve sosyal agidan sayisiz ekosistem
hizmeti sunmaktadir. Bu hizmet Oyle noktalara ulagsmaktadir ki sadece tatlisu sulak alanlari

diinyadaki tiim tiirlerin beste ikisini, hayvan tiirlerinin ise sekizde birini barindirmaktadir.

Bununla birlikte, artan niifus, iklim degisikligi, kentlesme, sanayilesme ve siirdiiriilebilir olmayan
su kullanim1 nedeniyle i¢su ekosistemleri her gegen giin daha biiyiik baskilar altinda kalmaktadir.
Baski oranini1 anlamak i¢in 20. yiizy1l boyunca diinya niifusunun iki katin {izerine ¢iktigini ancak
kullanilabilir su olarak da tanimlanan tathisu tiiketiminin alt1 kat arttigin1 hatirlamak gerekir. Bu
durum sulak alanlarin hizla azalmasini ve su kalitesindeki bozulmalari, yalnizca dogal yasami
degil, insanligin gelecegini de dogrudan etkilemektedir. Bu nedenle, i¢su ekosistemlerinin
korunmasi ve siirdiiriilebilir yonetimi ancak bilimsel bilgiye dayali yaklagsimlar ve disiplinler arasi

is birligi ile miimkiin olabilecektir.

Bu anlayis dogrultusunda {ilkemizde igsular iizerine en odak sempozyum olma 6zelligi ile basta
limnologlar ve hidrobiyologlar olmak iizere farkli disiplinlerden arastirmacilarin, kamu
kurumlarmi ve ilgili tiim paydaslar1 ayni1 ¢at1 altinda bulusturarak bilgi ve deneyim paylasimina
katki saglamayi amaglamaktadir. Bu alanda hakli bir {ine sahip olan “Ulusal Limnoloji
Sempozyumu” onbirincisinin diizenlenmesi icin Balikesir Universitesi ev sahipliginde
gerceklestirilen sempozyum kapsaminda; igsu ekosistemleri, biyolojik cesitlilik, su kalitesi,
ekolojik izleme, iklim degisikliginin etkileri, mikroplastikler, restorasyon c¢aligmalar1 ve
stirdiirtilebilir su yonetimi gibi giincel konular bilimsel oturumlarda ele alinmistir. Balikesir
Universitesi ev sahipliginde, 31 Agustos — 2 Eyliil 2026 tarihlerinde gerceklesen bu etkinlikte;
timil yliz ylize olmak lizere 42 adet sozlii ve 23 poster olmak {izere toplam 65 adet bildiri

sunulmus, ayrica biri cevrimigi olmak tizere dort adet cagrili konusma yapilmistir.

Cagrili konusmacilarimiz Prof. Dr. Muhammed ATAMANALP, Prof. Dr. Benjamin F.
SCHWARTZ, Prof. Dr. Murat KAYA ve Dursun YILDIZ’a ayr1 ayr tesekkiir ederiz.

Sempozyumun ger¢eklestirilmesine biiyiik katkisini gordiigiimiiz Universitemiz Rektorliigiine,
Fen Bilimleri Enstitlisii Miidiirliigline, Fen-Edebiyat Fakiiltesi’ne, Tarim ve Orman Bakanligi
Bandirma koyunculuk Arastirma Enstitiisi Miidiirliigline, Limnoloji Dernegine, Balikesir

Biiyiiksehir Belediyesine, Balikesir Ticaret Odasina, Balikesir Sanayi Odasina, Balikesir Ticaret
xiii
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Borsasma, Caykur’a, Unal Pastanesine ve diger katki saglayan tiim kurum ve kuruluslara,
diizenleme kurulu iiyelerine, bilim kuruluna, destek veren sponsorlarimiza, davetli
konusmacilarimiza ve bildiri sunarak bilimsel katki saglayan tiim arastirmacilarimiza tesekkiir

ederiz.

XI. Ulusal Limnoloji Sempozyumu kapsaminda sunulan bildirilerin ve gerceklestirilen bilimsel
tartismalarin; limnoloji biliminin gelisimine, i¢su ekosistemlerinin korunmasina, siirdiiriilebilir su
yonetimine ve gelecek nesillere aktarilacak dogal mirasin korunmasina onemli katkilar

saglayacagina inaniyoruz.

Bu sempozyumda sunulan bildirilerin ve ortaya ¢ikan sonuglarin; dogaya, limnoloji bilimine,
limnolog ve diger bilim insanlarina, vatandaslarimiza, bolgemize ve ililkemize yararli olmasini

temenni ederiz.

Katilimlarimiz ve degerli katkilariniz igin tesekkiir eder, verimli ve basarili bir sempozyum

gecirmis olmaniz dileriz.

Prof. Dr. Dilek TURKER
XI. Ulusal Limnoloji Sempozyumu

Diizenleme Kurulu Adina

31 Agustos — 2 Eyliil 2026
BALIKESIR
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Cagrili Sunum

Mikroplastigin Limno Diinyasi

Prof. Dr. Muhammed Atamanalp

Atatiirk Universitesi, Su Uriinleri Fakiiltesi, Erzurum

OZET:

Tatli su ekosistemleri, gezegenimizin en hassas ve en hayati dogal sistemleri arasinda yer alir.
Goller, nehirler, barajlar ve sulak alanlar yalmizca su kaynaklar1 degil; ayni zamanda zengin
biyolojik ¢esitliliklerin de ev sahipleridir. Ancak son yillarda bu kirilgan sistemler gériinmeyen
ama etkisi biiyiik bir tehdit ile kars1 karsiyadir: Mikroplastikler.

"Mikroplastiklerin Limno Diinyas1" baslikli bu konusmada, limnolojinin bakis acisiyla tatli su
ortamlarinda biriken mikroplastiklerin kaynaklarini, tasinim mekanizmalarimi ve ekosistem
tizerindeki etkilerini ele alinacaktir. Atiksu desarjlarindan tekstil liflerine, lastik asinmasindan
tarimsal akisa kadar farkli kaynaklardan gelen mikroplastiklerin g6l ve nehir sistemlerinde nasil
dagildigini incelenecektir.

Mikroplastiklerin planktondan baliklara kadar uzanan besin agindaki rolii, biyoakiimiilasyon
stirecleri ve su kalitesi tizerindeki potansiyel etkileri bilimsel veriler 15181nda degerlendirilecektir.
Ayrica sedimanlarda biriken plastik pargaciklarin uzun vadeli ekolojik sonuglar1 ve izleme
yontemleri de tartigilacaktir.

Konusma kapsaminda, mikroplastik kirliliginin azaltilmasi icin bireysel, yerel ve politik dlcekte
atilabilecek adimlara da deginilecektir. Siirdiiriilebilir iiretim ve tiiketim aliskanliklarinin su
ekosistemlerinin korunmasindaki 6nemi vurgulanacaktir.
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Prof. Dr. Muhammed Atamanalp

Atatiirk Universitesi, Su Uriinleri Fakiiltesi, Erzurum

Kisa Biyografi

Prof. Dr. Muhammed ATAMANALP, 01.11.1971'de Erzurum'da dogdu. Atatiirk Universitesi
Ziraat Fakiiltesinde lisans egitimini 1993'te, yiiksek lisans egitimini 1996'da, doktora egitimini ise
2000 yilinda tamamladi. Ayni fakiiltede 1994 yilinda Arastirma Gorevlisi, 2001 yilinda Yardimci
Dogent, 2004 yilinda Dogent, 2009 yilinda ise Profesér unvanlarini aym fakiiltede aldi. 2010
yilinda Atatiirk Universitesi Su Uriinleri Fakiiltesi'nin kurulmasina aracilik etti ve 2011 y1linda bu
fakiilteye kurucu dekan olarak atandi. Ve ayni fakiiltede 3 donem dekanlik gorevini yliriittii. Halen
ayni fakiltenin Ogretim yesi kadrosunda bulunan Prof. Dr. Atamanalp, Erasmus programi
dahilinde Firenze Universitesi (Italya), Kapusvar Universitesi (Macaristan), Beyrut Universitesi
(Liibnan) ve Warsova Universitesi (Polonya)nde ders verdi. Mevlana degisim programi
kapsaminda Urdiin'de gorev ald1.

Cornell Universitesi (ABD)'nde bir somestre misafir 6gretim iiyesi olarak gorev yapti. Prof. Dr.
Atamanalp, konusunda caligmalar yapmak, sahasinda uluslararas: isbirlikleri olusturmak {izere
farkli yillarda italya, Almanya, Ingiltere, KKTC, Hollanda, Azerbaycan, Giircistan, Nahcivan, S.
Arabistan, Liibnan, Fransa, Macaristan, Sirbistan, Avusturya, Cek Cumbhuriyeti, Hindistan,
Yunanistan, Bosna Hersek, Urdiin, Kosova, Abu Dabi, Maldivler, Israil, Dubai, Filistin ve
Bulgaristan'da bulundu. 2023 yilinda 2. Universite kapsaminda Istanbul Universitesi Agik Ogretim
Fakiiltesi Is Saglig1 ve Giivenligi Lisans programmdan mezun oldu.

Su kirliligi, akuatik toksikoloji ve genotoksisite alanlarinda 1'i Springer'de yayinlanan 4 kitab1
bulunmaktadir. 133'ii SCI indeksli olmak tizere 340 yayini bulunan Prof. Dr. Atamanalp, 50'nin
iizerinde, TUBITAK, Bakanlik ve YOK destekli projede vyiiriitiicii / arastirmaci olarak gérev yapti.
Web Of Science h-indeksi 31 olan Prof. Dr. ATAMANALP, 3.069 adet uluslararasi atif almigtir.

Gida, Tarim ve Hayvancilik Bakanligi komisyon iiyelikleri bulunan Prof. Dr. Muhammed
ATAMANALP'in halen devam TUBITAK ikili isbirligi kapsaminda Isfahan Teknoloji
Universitesi ile, PRIMA projesi kapsaminda 13 iilke ile yurtdis isbirlikleri, 2 adet yiiksek biitceli
TUBITAK 1001 projesinde gérevleri devam etmektedir.
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Cagrili Sunum

Cevresel ve Jeolojik Gradyanlar Boyunca: ABD, Teksas’taki Hiporeik Zon

Prof. Dr. Benjamin F. Schwartz

Texas State University, Department of Biology / Edwards Aquifer Research and Data Center

OZET

Yiizey suyu ile yeralti suyunun etkilesime girdigi bir ekoton olarak hiporeik zon, heterojen
ozelliklere ve degisken boyutlara sahip olmasi nedeniyle Onemli ancak niceliksel olarak
belirlenmesi zor bir hacimdir. Onceki ¢alismalar hiporeik zonun hem yeralt1 suyu hem de yiizey
suyu siireglerini, ekosistemleri ve biyolojik topluluklar1 nasil etkiledigini ortaya koymustur. Bu
arastirmalar ayrica hiporeik zonun bentik, stygobiyontik (zorunlu yeralt1 suyu canlilar1) ve hatta
zorunlu hiporeik omurgasiz faunasini igeren zengin bir biyolojik ¢esitlilige sahip oldugunu da
gostermektedir.

2015-2025 yillar1 arasinda ABD'nin Teksas eyaleti genelinde 225'ten fazla farkli 6rnekleme
noktasindan toplanan 1070 hiporeik Ornek, genis mekansal 6lgeklerde analizlerin yapilmasina
olanak saglamistir. Bu analizler, hiporeik zon 6zellikleri ve biyogesitliligini belirleyen temel
faktorleri ve bu faktorlerin hem mekan hem de zaman boyunca nasil degistigini ortaya koymaya
baslamistir.
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Prof. Dr. Benjamin F. Schwartz

Texas State University, Department of Biology / Edwards Aquifer Research and Data Center

Kisa Biyografi

Prof. Dr. Benjamin F. Schwartz, (Texas State University, San Marcos, Texas, USA), hidrojeoloji
ve yeralt1 suyu sistemleri alaninda uzmanlagmis uluslararasi taninmis bir bilim insanidir. Ozellikle
karst akifer sistemleri, yeralt1 suyu akis dinamikleri ve su kaynaklarmin siirdiiriilebilir yonetimi
konularinda yaptig1 ¢calismalarla bilinmektedir.

Prof. Dr. Benjamin F. Schwartz, hidrojeoloji ve su bilimleri alaninda hem teorik hem de
uygulamali ¢aligmalariyla 6ne ¢ikan, su kaynaklarinin korunmasi ve stirdiiriilebilir yonetimine
katki saglayan 6nemli bir akademisyendir.

Prof. Dr. Schwartz, akademik kariyerini Amerika Birlesik Devletleri'nde siirdiirmekte olup Texas
State University bilinyesinde profesor olarak gorev yapmaktadir. Ayn1 zamanda Meadows Center
for Water and the Environment'da arastirmalar yiiriitmektedir. Calismalar1 6zellikle Edwards
Akiferi gibi hassas karst sistemlerinin hidrolojik davraniglarin1 anlamaya yoneliktir. Ancak,
arastirmalart hem ulusal hem de uluslararasi ortak caligmalarla genis bir alana yayilmistir.
Aragtirma faaliyetleri; karst hidrojeolojisi, yeraltt suyu—yiizey suyu etkilesimleri, akifer
duyarliligi, su kalitesi ve siirdiiriilebilir su yonetimi gibi alanlar1 kapsamaktadir. Bu baglamda,
hidrojeolojik sistemlerin iklim degisikligi ve antropojenik baskilar altindaki tepkilerini inceleyen
cok sayida projede yer almistir.

Prof. Dr. Schwartz'in bilimsel katkilari, uluslararas1 hakemli dergilerde yayimlanmis ¢ok sayida
calisma ile ortaya konmustur. 100'den fazla bilimsel yaymi (makale, rapor ve kitap boliimii)
bulunmaktadir. Calismalar1 uluslararasi literatiirde birkag¢ bin atif almis olup hidrojeoloji alaninda
Oonemli bir referans noktasi olusturmaktadir. Akademik faaliyetlerinin yani sira lisans ve lisansiistii
diizeyde dersler vermekte, ¢ok sayida yiiksek lisans ve doktora 6grencisine danigmanlik
yapmaktadir. Egitim faaliyetlerinde 6zellikle uygulamali hidrojeoloji ve saha caligmalar1 6n
plandadir.
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Cagrili Sunum

Sucul Sistemlerden Teknolojiye: ileri Malzeme Transfer Stratejileri

Prof. Dr. Murat Kaya
Istanbul Teknik Universitesi Molekiiler Biyoloji ve Genetik Boliimii

Ozet

Sucul ve suyla iligkili organizmalardan elde edilen biyopolimerler, antimikrobiyal, antioksidan ve
toksik olmayan ozellikleri nedeniyle biyomiihendislik alaninda 6nemli ilgi gormektedir. Bu
seminerde, Ozellikle sucul sistemler olmak {izere farkli dogal kaynaklardan ii¢ boyutlu
biyopolimerlerin {iiretimi, karakterizasyonu ve uygulama alanlar1 sunulacaktir. Ele alinacak
biyopolimerler arasinda kitin, kitosan, seliiloz ve biyosilika yer almakta olup, bunlarin bircogu
denizel veya su bazli organizmalardan elde edilmektedir. Uretilen 3B malzemelerin uygulama
alanlar1 sunlar1 kapsamaktadir: (1) ilag yiikleme ve kontrollii salim sistemleri, (ii) raf Omriinii
uzatmaya yonelik gida kaplamalari, (iii) saglikli kilo yonetimi i¢in biyokap iiretimi, (iv) cerrahi
uygulamalar i¢in biyolojik ag (mesh) malzemeleri ve (v) biyomedikal kullanim ig¢in sucul
stingerlerden elde edilen ¢ok fonksiyonlu gozenekli biyoaktif silika mikrokiirelerin tiretimi.




z7

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Prof. Dr. Murat Kaya
Istanbul Teknik Universitesi Molekiiler Biyoloji ve Genetik Boliimii

Kisa Biyografi

Prof. Dr. Murat Kaya, lisans egitimini 2003 yilinda Karadeniz Teknik Universitesi'nde
tamamlamistir. Yiiksek lisans (2005) ve doktora (2008) derecelerini Ankara Universitesi Fen
Bilimleri Enstitiisii Biyoloji Boliimii'nde almistir. 2006 yilinda Erasmus Programi kapsaminda
Belgika'daki Gent Universitesi'nde 1 y1l egitim gdrmiistiir. 2008 yilinda Yasam Boyu Ogrenme
Programi kapsaminda Ingiltere'deki Imperial College London'da BARRALAB'da 1 yil calismistir.
2017-2018 yillarinda TUBITAK 2219 programi kapsaminda ABD'deki University of California
Merced'de AMEMIY A LAB'da misafir bilim insan1 olarak gorev yapmuistir.

San

2018 yilinda Tiirkiye'de "Bilim Kahramanlari Dernegi" tarafindan yilin geng bilim insan1 ddiiliine
layik gériilmiistiir. Dr. Kaya, Royal Society ve TUBITAK 2219 destekleriyle Ingiltere'de
University of Cambridge Kimya Boliimii'nde misafir profesor olarak ¢alismistir. Ardindan 2023
yilinda Maria Zambrano bursu ile ispanya'daki University of Basque Country Kimya ve Cevre
Miihendisligi Béliimii'nde 6 ay gérev almistir. Daha sonra Ingiltere, iskogya'da bulunan CuanTec
Ltd. sirketinde 1 y1l boyunca Yeni Uriin Gelistirme Baskan1 olarak ¢alismistir. Dr. Kaya halen
Istanbul Teknik Universitesi Molekiiler Biyoloji ve Genetik Boliimii'nde 6gretim iiyesi olarak
gorev yapmaktadir.
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Cagrili Sunum

Su Politikalari ve Tiirkiye'nin Ge¢misten Gelecege Su Yonetimi

Dursun Yildiz

Ins. Miih., Su Politikalar1 Uzman1, Su Politikalar1 Dernegi Baskani

Tiirkiye'de Cumhuriyet'ten sonra DSI Genel Miidiirliigii'niin de biiyiik katkilariyla énemli su
projeleri hayata gegirilmistir. Ancak uzun yillar boyunca uygulanan su politikalar1 kapsaminda
gelistirilen bu projeler daha ¢ok birbirinden bagimsiz projeler olmustur. Koordinasyon eksikligi
nedeniyle projelerde belirtilen siireler iginde sonuca ulasilamamistir. Bu kapsamda su kaynaklarini
gelistirme politikamizin 6ncelikle olusmus olan ihtiyaglarin siiratle kargilanmasina yonelik oldugu
sOylenebilir. Bu anlayis dogrultusunda suda arz yonetimi 6ne ¢ikmis ve sosyo-politik faktorlerin
etkisiyle talebi diizenleyici mekanizmalara yer verilmemistir. Ek olarak, farkli cevresel,
sosyopolitik ve yonetsel nedenlerle Tiirkiye'nin su yonetimi kurumsal olarak ¢ok basli, ¢ok pargali,
koordinasyon eksikligi i¢inde bir yapi olarak ortaya c¢ikmistir. Bunun diizenlenmesi ve su
yonetimindeki diger yasal eksikliklerin tamamlanmasi icin yaklasik 13 yil 6nce baslatilan Su
Yasas1 Taslagi hazirlama calismalari ise halen sonug¢lanmamistir. Diger taraftan, 2011 yilinda
kurulan Su Yonetimi Genel Miidiirliigii havza 6lgeginde koruma, su tahsisi, taskin yonetimi,
kuraklik yonetimi gibi birgok strateji ve eylem planlama raporu hazirlamistir. Ancak yasal, yapisal
ve kurumsal eksiklikler nedeniyle bu planlamalar uygulamaya gecememistir.

Tiirkiye'nin su yonetimindeki ihtiyaglari dogrultusunda hazirlanan 2018-2023 Ulusal Su Planinda
asagidaki eksikliklerden s6z edilmistir:

"Cesitli kurumlarca ayri ayri iiretilen su politikalari ve yatirim programlar: miikerrer
uygulamalara ve kaynak israfina neden olmaktadir. Tarim ve Orman Bakanligi ile Cevre ve
Sehircilik Bakanligi arasinda yetki ¢akismalar: bulunmaktadwr. Su kaynaklarinin korunmasi ile
ilgili toplumsal farkindalik yeterli degildir. Kurumlar arasi koordinasyon zayiftir. 30 kanun ve
ikincil diizenlemeden olusan su mevzuati, ¢cok parcall ve havza yonetimi icin yetersizdir. Ayrica,
kalkinma odakl arazi kullammi ve kalkinma kararlart su kaynaklarimin  korunmasini
zorlastirmaktadir. Sorunlarin ¢oziimiinii saglayici ¢ergeve bir yasal diizenleme (Su Kanunu)
bulunmamaktadir.”

Birinci Ulusal Su Plani'nda belirtilen bu eksiklikler nedeniyle ekosistem dengesi bozulmakta,
gollerimiz kurumakta, su kirliligi artmakta, su ve gida giivencemiz riske girmektedir. Su
yonetiminde basar1 saglamak icin suyu havza 6lgeginde yoneterek ekonomik verimi artirmak,
sosyal esitligi saglamak ve ¢evresel siirdiiriilebilirligi temin etmek gerekmektedir. Su yonetiminde
ekonomik verim, sosyal esitlik ve cevresel siirdiiriilebilirlik alanlarinda basarili olabilmek igin
yasal altyapimizin eksiksiz, kurumsal altyapinizin ise c¢ok gelismis olmasi zorunludur. Su
yonetiminde Koruma, Kullanma ve Kapasite Gelistirme anlayisinin hadkim olmasina ydnelik
radikal bir doniigiime ihtiya¢ bulunmaktadir. Su yonetimimizin gelecegi i¢in merkezi, bolgesel ve
havza 6l¢egindeki mevcut planlama karmasasini ve planlar arasindaki iliskisizligi gidermek de
Oonem tasimaktadir. Ayrica ekolojik dengeyi gbozeten doga tabanli ¢éziimlere oncelik vermek,
havza Olgeginde katilimer yonetimde yer alacak kuruluslarin yapisal sorunlarii ¢ézmek, hizmet
verimliliginin artirilmasi i¢in dijital teknolojik gelismelerden faydalanmak da atilmasi gereken
oncelikli adimlar olarak 6nlimiizde durmaktadir.
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Dursun Yildiz

Ins. Miih., Su Politikalar1 Uzman1, Su Politikalar1 Dernegi Baskani

Kisa Biyografi

Ins. Miih. Su Politikalar1 Uzmani1 (Msc.) Dursun YILDIZ, 1958 yilinda Samsun'da dogmus, 1981
yilinda Istanbul Teknik Universitesi Insaat Miihendisligi Fakiiltesi'nden mezun olmus ve 1983
yilinda Devlet Su Isleri (DSI) Teknik Arastirma ve Kalite Kontrol Dairesi'nde géreve baglamustir.
Meslek hayati boyunca Hollanda'da Uluslararast Hidrolik Enstitiisii ve ABD'de Bureau of
Reclamation ile US Army Corps of Engineers biinyesinde egitim ve arastirma programlarina
katilmigtir. 1998 yilinda Ankara Universitesi Avrupa Birligi Arastirma ve Uygulama Merkezi'nde
Avrupa Birligi ve Uluslararas: Iliskiler alaninda uzmanlik programlarini tamamlamigtir. 2000
yilinda Hacettepe Universitesi Hidropolitik ve Strateji Arastirma Merkezi'nde su politikalari
iizerine yiiksek lisans derecesini almustir. DSI biinyesinde sube miidiirliigii ve daire baskan
yardimcilig1 gorevlerinde bulunmustur. Teknik Arastirma ve Kalite Kontrol Dairesi Bagkanligi,
I¢mesuyu ve Kanalizasyon Dairesi ile Etiit ve Planlama Dairesi'nde gorev yapmis ve 2007 yilinda
emekli olmustur. Meslek hayati siiresince 75'in tizerinde teknik rapor ve bilimsel yayin liretmistir.
Akademik olarak, Gazi Universitesi, Hacettepe Universitesi ve Izmir Yiiksek Teknoloji
Universitelerinde yar1 zamanli 6gretim gorevlisi olarak su miihendisligi, su kaynaklar1 ve
hidropolitik konularinda dersler vermistir. Ayrica Insaat Miihendisleri Odast ve TMMOB
biinyesinde cesitli yonetim gorevlerinde bulunmustur. DSI'de 25 yili agkin deneyime sahip olan
Yildiz, hidrolik arastirma miihendisligi, su yonetimi, hidroenerji ve hidropolitik alanlarinda
uzmanlagmis olup, 17 kitap ve ¢ok sayida ulusal ve uluslararasi yayina sahiptir. 2008 yilinda "Y1lin
Basarili Su Aragtirmacisi”, 2016 yilinda ise "Bagarili Su Uzmani" ddiillerine layik goriilmiistiir.
2015 yilinda kurdugu Hidropolitik Akademi Dernegi'nin bagkanligini yiiriitmektedir. Ayni
zamanda kendi miihendislik ve danismanlik sirketini yonetmektedir. TEMA Vakfi Bilim Kurulu
iiyesi olup, Dergipark'ta yayimlanan International Journal of Water Management and Diplomacy
dergisinin editorliglinii yapmaktadir.
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Ozet No: 40
Sunum Tiiri: Sozlii Sunum

Cupressus sempervirens Kozalak Ekstraklarindan Yesil Sentez Yontemiyle Sentezlenen
ZnO Nanopartikiillerin Chlorella vulgaris Algi Uzerindeki Toksik Etkileri

Baran Karaduman'*, Keziban Atacan!, Tugba Ongun Sevindik?, Ayse Giil Tekbaba?, Yigit
Suyun?, Alican Bahadir Semerci??

'Sakarya Uygulamal1 Bilimler Universitesi, Teknoloji Fakiiltesi, Miihendislik Temel Bilimler
Boliimii, 54050, Sakarya, Tiirkiye

2Sakarya Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, 54050, Sakarya, Tiirkiye
’Necmettin Erbakan Universitesi, Eregli Saglik Hizmetleri MYO, Konya, Tiirkiye

*barankaraduman20@gmail.com

Ozet:

Nanopartikiillerin yesil sentez ile hazirlanmasi, gilivenilir, diisiik maliyetli ve c¢evre dostu
nanomalzemeler oldugundan farkli uygulama ve disiplinlerarasi alanlarda hem ilgi ¢ekmekte hem
de umut vadetmektedir. Nanopartikiillerin ekotoksisitesini degerlendirmek i¢in yaygin olarak
birincil tretici konumundaki mikroalgler kullanilir. Alg hiicrelerinin bir¢ok kimyasal kirleticiye
kars1 duyarli olmast ve kisa biiylime siiresi, kolayca izole edilip kiiltiirlenebilmesi, dogrudan
gozlemlenebilmesi ve hiicresel diizeyde kimyasal toksisitenin kolay belirlenebilmesi gibi avantajli
ozelliklerinden dolay1 birgok iilke mikroalgleri kimyasal ajanlarin toksisitesini degerlendirmek
amaciyla kullanmaktadir. Bu nedenle algler, nanopartikiillerin biyolojik toksisitesini incelemek
icin de model organizma olarak kullanilabilir. Caligma kapsaminda, zengin biyoyararli maddeler
igeren Cupressus sempervirens taze kozalaklarindan elde edilecek sulu ektraktlarin indirgeyici
ajan olarak kullanildigi, ¢inko oksit (ZnO) nanopartikiilleri sentezlenerek bunlarin Chlorella
vulgaris algi lzerindeki toksisitesinin degerlendirilmesi amaglanmistir. Sakarya Esentepe
Kampiisii’'nden toplanan kozalaklar %70 etanol ile maserasyon yontemi kullanilarak ekstrakte
edildi. Elde edilen ekstrak kullanilarak yesil sentez yoOntemiyle ZnO nanopartikiilii (NP)
sentezlendi. Nanopartikiillerin kristal yapis1 X-1s1n1 difraktometrisi (XRD) ve morfolojisi taramali
elektron mikroskobu (SEM) ile, fonksiyonel gruplari Fourier doniisiimlii kizilotesi (FTIR)
spektroskopisi kullanilarak karakterize edildi. C. vulgaris algi iizerine 10-20-40 ve 60 ppm
konsantrasyonlarda ZnO NP uygulanarak 7 giin boyunca takip edildi.7 giin boyunca NP ile
muamele edilen test gruplarinda canlilik devam etmis olup; LC50 degeri 7. giin OD degerleri
iizerinden Log-Lineer Interpolasyon ile =38,7 ppm olarak hesaplanmistir. Bu tiir ¢alismalar,
nanoteknolojinin ¢evresel siirdiiriilebilirlik ilkeleri dogrultusunda gelistirilmesi ve dogal
ekosistemlerin korunmasi agisindan kritik bir rol oynamaktadir. Elde edilen deneysel veriler, yesil
sentezle liretilen ZnO NP’lerin ¢evrede giivenli konsantrasyonlarinin belirlenmesine ve daha ¢evre
dostu malzemelerin tasarlanmasina bilimsel temel saglamaktadir.

Anahtar kelimeler: ekotoksikoloji, klorofil-a, OD 750, yesil sentez, ZnO nanopartikiil

Tesekkiir Bu calisma, Tiirkiye Bilim ve Teknolojik Arastirma Kurumu (TUBITAK 3501, Proje
No. 2237272) tarafindan saglanan mali kaynaklarla desteklenmistir.
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Toxic Effects of Green-Synthesized ZnO Nanoparticles Produced from Cupressus
sempervirens Cone Extracts on the Microalga Chlorella vulgaris

Baran Karaduman'*, Keziban Atacan!, Tugba Ongun Sevindik?, Ayse Giil Tekbaba?, Yigit
Suyun?, Alican Bahadir Semerci*3
'Department of Basic Engineering Sciences, Faculty of Technology, Sakarya University of
Applied Sciences, 54050, Sakarya, Tirkiye

’Department of Biology, Faculty of Science, Sakarya University, 54050, Sakarya, Tiirkiye
3Eregli Vocational School of Health Services, Necmettin Erbakan University, Konya, Tiirkiye

*barankaraduman20@gmail.com

Abstract:

The preparation of nanoparticles through green synthesis is attracting interest and promise in
various applications and interdisciplinary fields as reliable, low-cost, and environmentally friendly
nanomaterials. Algae, as primary producers, are commonly used to evaluate the ecotoxicity of
nanoparticles. Due to the advantageous properties of algal cells, such as their sensitivity to many
chemical pollutants, short growth time, ease of isolation and culturing, direct observation, and easy
determination of chemical toxicity at the cellular level, many countries use microalgae to evaluate
the toxicity of chemical agents. Therefore, algae can also be used as model organisms to study the
biological toxicity of nanoparticles. Within the scope of this project, the aim is to synthesize zinc
oxide (ZnO) nanoparticles (NPs) using aqueous extracts obtained from fresh cones of Cupressus
sempervirens, which contain rich bioavailable substances, as reducing agents, and to evaluate their
toxicity on the Chlorella vulgaris. Pine cones collected from the Sakarya Esentepe Campus were
extracted using a maceration method with 70% ethanol. ZnO NPs were synthesized using the
resulting extract via a green synthesis method. The crystal structure of the NPs were characterized
using X-ray diffractometry (XRD), while their morphology was evaluated using scanning electron
microscopy (SEM), and their functional groups were determined using Fourier transform infrared
(FTIR) spectroscopy. ZnO NPs were applied to C. vulgaris at concentrations of 10, 20, 40, and 60
ppm and monitored for 7 days. Viability continued in the test groups treated with NPs for 7 days;
the LC50 value was calculated as =~38.7 ppm using Log-Linear Interpolation from the OD values
on day 7. Such studies play a critical role in the development of nanotechnology in line with
environmental sustainability principles and the protection of natural ecosystems. The experimental
data provide a scientific basis for determining the safe concentrations of ZnO NPs produced by
green synthesis in the environment and for designing more environmentally friendly materials.

Keywords: Ecotoxicology, green synthesis, chlorophyll-a, OD 750, ZnO nanoparticles

Acknowledgments This study was supported by the Scientific and Technological Research
Council of Tiirkiye (TUBITAK 3501, Project No. 2237272) for financial resources.
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Nitzschia microcephala Alginin Farkh Konsantrasyonlarda Hazirlanan Atik Su Destekli
Besiyerlerinde Biiyiime Aktivitesinin, Besin Tuzu Gideriminin, Pigment ve Toplam Fenolik
Iceriginin ve Antioksidan AKktivitesinin Arastirilmasi

Ugur Giizel*, Nisa Nur Kutlu, Ayse Giil Tekbaba, Simay Bay, Tugba Ongun Sevindik
Sakarya Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii
*ugurguzel@sakarya.edu.tr

Ozet:

Mikroalglerin, ilag, gida, kozmetik endiistrileri ve fikoremediasyon teknolojilerinde uygulamalari
olan muazzam biyoaktif bilesenler tirettikleri bilinmektedir. Atik sulardan besin maddelerini ve
diger kirleticileri gidermek icin biyofiltre olarak ve yag igeriklerinden dolay1 biyoyakit olarak
mikroalgler kullanilmaktadir. Bu ¢aligma kapsaminda, alg iiretim maliyetini minimuma indirmek
ve ¢evresel siirdiirebilirligi artirmak adina atik su destekli besiyerlerinde Nitzschia microcephala
alginin {iretimine odaklamlmistir. 000D _ igneada Longozu’nda bulunan Mert Gélii’nden izole
edilmis olan bu tiir hem kontrol grubu olarak besiyeri ortamlarinda (B = DM medyum, C = {/2, D
= f/2 tuzlu besiyeri), hem de farkli konsantrasyonlardaki atik su ortamlarinda (A = %100 Atiksu,
E =9%50 DM+%50 Atiksu, F = %501/2+%50 Atiksu, G = %50 1/2 tuzlu+%50 Atiksu) olmak {izere
7 farkli ortamda 14 giin boyunca yetistirilerek gelisimi (hiicre sayimi) iki giinde bir takip edilmistir.
Benzer sekilde, iki glinde bir belirli oranlarda besiyerlerden su numunesi alinarak besin giderimi
i¢in nitrat azotu (N-NO3), nitrit azotu (N-NO2), silika (Si) ve fosfat (PO4-P) analizleri yapilmistir.
Ayrica, 14. giin sonunda hasat edilen kiiltiirler siiziiliip filtre edilerek kuru biyokiitle iizerinden
ultrasonik destekli metanol ekstraksiyonu gergeklestirilmistir. 1 mg mL-1 konsantrasyonlu
ekstrakttan pigment (klorofil-a, klorofil-c ve karotenoid), toplam fenolik i¢erik (TPC), antioksidan
kapasite (TAC) ve antioksidan siipiirme aktivitesi (DPPH) analizleri gerceklestirilmistir. Veriler
iizerinden SPSS yaziliminda ANOVA ya da Kruskal-Wallis uygulanmustir. Istatiksel testler
sonucunda 10. giinde A ve B besiyerlerinde; 12. ve 14. giinlerde C, D, E, F ve G besiyerlerinde
anlamli farklar goriilmeye baslamistir (p < 0,05). Nitrat azotunda ve fosfatta ise besiyerleri
arasinda anlaml fark goriilmistiir (p < 0,05). Ayrica pigment iceriginde besiyerlerde anlamli
farklar goriilmiistiir (p < 0,05). TAC ve TPC’de ise A besiyerinde diger besiyerlere gore anlaml
sekilde fark goriilmiistiir (p < 0,05). Caligma sonucunda %100 Atiksu besiyerinde ve atik su
destekli besiyerlerde pigment, besin giderimi, TPC, TAC ve DPPH daha yiiksek degerlerde
kaydedilerek mikroalg yetistirilmesinde atik su potansiyeli ortaya konmustur.

Anahtar kelimeler: antioksidan aktivite, atik su, diatom, fenolik igerik, pigment
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Growth Performance, Nutrient Removal Efficiency, Pigment Production, Total Phenolic
Content, and Antioxidant Activity of Nitzschia microcephala Cultivated in Wastewater-
Based Culture Media

Ugur Giizel*, Nisa Nur Kutlu, Ayse Giil Tekbaba, Simay Bay, Tugba Ongun Sevindik
Sakarya University, Faculty of Science, Department of Biology
*ugurguzel@sakarya.edu.tr

Abstract

Microalgae are recognized as valuable producers of a wide range of bioactive compounds with
extensive applications in the pharmaceutical, food, cosmetic, and phycoremediation industries. In
addition to their biotechnological importance, microalgae are widely employed as biological filters
for nutrient and pollutant removal from wastewater and as promising feedstocks for biofuel
production because of their high lipid content. The present study aimed to reduce microalgal
production costs while enhancing environmental sustainability by evaluating the growth of
Nitzschia microcephala in wastewater-based culture media. The diatom, previously isolated from
Lake Mert (Igneada Floodplain Forests, Tiirkiye), was cultivated for 14 days in seven different
media, including three control media (B = DM medium, C = /2 medium, D = saline f/2 medium)
and four wastewater-based media (A = 100% wastewater, E = 50% DM + 50% wastewater, F =
50% 172 + 50% wastewater, and G = 50% saline f/2 + 50% wastewater). Cell density was monitored
every two days to evaluate growth performance. Simultaneously, water samples collected from
each culture medium were analyzed for nitrate nitrogen (N-NQOs), nitrite nitrogen (N-NO), silica
(Si), and phosphate (PO+—P) to determine nutrient removal efficiency. At the end of the cultivation
period, algal biomass was harvested, filtered, and subjected to ultrasonic-assisted methanolic
extraction. The resulting extracts (I mg mL™) were analyzed for chlorophyll-a, chlorophyll-c,
carotenoids, total phenolic content (TPC), total antioxidant capacity (TAC), and DPPH radical
scavenging activity. Statistical analyses were performed using ANOVA or the Kruskal-Wallis test
in SPSS. Significant differences in cell growth were first observed on day 10 in media A and B,
whereas significant differences among media C, D, E, F, and G became evident on days 12 and 14
(p < 0.05). Nitrate nitrogen and phosphate removal efficiencies also differed significantly among
culture media (p < 0.05). Likewise, pigment concentrations varied significantly depending on the
growth medium (p < 0.05). Total antioxidant capacity and total phenolic content were significantly
higher in the 100% wastewater medium than in the remaining treatments (p < 0.05). Overall,
cultivation in pure wastewater and wastewater-supplemented media resulted in enhanced pigment
production, nutrient removal, antioxidant capacity, total phenolic content, and DPPH radical
scavenging activity, highlighting the considerable potential of wastewater as an economical and
sustainable culture medium for microalgal production.

Keywords: antioxidant activity, wastewater, diatom, phenolic content, pigments.
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Ikilemdeki Fitoplankton: 70 Durgun Su Sisteminde (Tiirkiye) Cografya ve Cevre
Fitoplankton Topluluk Yapisim1 Nasil Sekillendirmektedir?

Tugba Ongun Sevindik*, Tolga Cetin, Ayse Giil Tekbaba, Ugur Giizel
Sakarya Universitesi, Fen Fakiiltesi, Biyoloji Boliimii

*tsevindik@sakarya.edu.tr

Ozet:

Tiirkiye genelinde 70 durgun su sisteminde, 2017-2019 yillarinin ilkbahar, yaz ve sonbahar
aylarinda toplanan 6rnekler kullanilarak fitoplankton topluluklari ve ¢evresel degiskenler analiz
edilmistir. Caligsma, hem mekansal hem de ¢evresel faktorlerin fitoplankton topluluklari tizerindeki
etkisini degerlendirmeyi amaglamistir. Durgun su sistemleri alt1 ekolojik bolgeye ayrilmistir. Bu
bolgeler arasindaki farkliliklar, ¢evresel parametreler, fitoplankton topluluk yapisi ve ekolojik
kalite durumu agisindan incelenmistir. Ayrica, mekansal ve/veya gevresel faktorlerin fitoplankton
dagilim1 iizerindeki etki derecesi, iki yonlii gosterge tiir analizi (TWINSPAN), Moran'in Ozvektor
Haritalar1 (MEM'ler), Redundans Analizi (RDA) ve varyasyon boliinme analizi kullanilarak
belirlenmistir. Tiirkiye’'nin alti ekolojik bdlgesinde enlem ve boylam agisindan gézlemlenen
cevresel faktorlerdeki farkliliklar, aslinda iklim, jeolojik yap1, rakim farkliliklar1 ve insan kaynakli
etkiler gibi cesitli faktorlerin bir yansimasidir. Bu farkliliklar, fitoplankton tiir bilesimini, baskin
tiirlerin dagilimini, fitoplankton biyohacmini, sistemlerin ekolojik kalitesini ve tiir zenginligini
etkilemektedir. TWINSPAN, cografi yakinligin tiir kompozisyonu dagilimini kismen etkiledigini
gosterse de, MEM'ler ve varyans boliinmesi, baskin tiirlerin dagilimi i¢in uzamsal (enlem ve
boylam) otokorelasyonun tek basina agikladigi varyans paymin daha oOnemli oldugunu
gostermektedir.

Sonug olarak, bulgularimiz fitoplankton toplulugunun bilesiminin hem mekansal hem de ¢evresel
faktorler tarafindan belirlendigine dair ikna edici kanitlar sunmakta; bu da asir1 basitlestirici
goriislere kars1t ¢ikmakta ve ekolojik tipolojide ¢ok faktorlii bakis agilarima duyulan ihtiyaci
pekistirmektedir.

Tesekkiir: Bu calisma, Tarim ve Orman Bakanligi Su Yonetimi Genel Miidiirliigii’niin
sorumlulugunda yiiriitiilen “Tiirkiye’de Referans izleme Ag Kurulmasi® (2016-2020) (Proje
numarasi: 2011K050400) kapsaminda elde edilen veriler kullanilarak hazirlanmistir.

Anahtar kelimeler: biyohacim, boylam, ¢esitlilik, enlem, ekolojik bolge, PHYTO-TR indeksi
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Phytoplankton in a Dilemma: How Do Geography and Environmental Factors Shape
Phytoplankton Community Structure Across 70 Lentic Ecosystems in Tiirkiye?

Tugba Ongun Sevindik*, Tolga Cetin, Ayse Giil Tekbaba, Ugur Giizel
Sakarya University, Faculty of Science, Department of Biology
*tsevindik(@sakarya.edu.tr

Abstract:

Phytoplankton communities and environmental variables were investigated using samples
collected from 70 lentic ecosystems throughout Tiirkiye during the spring, summer, and autumn
seasons between 2017 and 2019. The study aimed to evaluate the relative contributions of spatial
and environmental factors to phytoplankton community structure across different ecological
regions. The investigated water bodies were classified into six ecological regions, and regional
differences were assessed in terms of environmental characteristics, phytoplankton community
composition, ecological quality status, species richness, dominant taxa, and phytoplankton
biovolume. The relative influence of spatial and environmental variables on phytoplankton
distribution was evaluated using Two-Way Indicator Species Analysis (TWINSPAN), Moran’s
Eigenvector Maps (MEMs), Redundancy Analysis (RDA), and variation partitioning analysis. The
observed environmental differences among the six ecological regions, particularly in latitude and
longitude, reflected the combined effects of climatic conditions, geological characteristics,
altitude, and anthropogenic pressures. These environmental gradients significantly influenced
phytoplankton species composition, the distribution of dominant taxa, phytoplankton biovolume,
ecological quality, and species richness. Although TWINSPAN suggested that geographical
proximity partly affected species composition, MEM and variation partitioning analyses
demonstrated that spatial autocorrelation, represented primarily by latitude and longitude,
explained a larger proportion of the variation in the distribution of dominant phytoplankton species
than environmental variables alone.

Overall, our findings provide strong evidence that phytoplankton community composition is
jointly structured by both spatial and environmental processes. These results challenge overly
simplistic interpretations based on a single set of controlling factors and emphasize the importance
of integrating multiple ecological drivers into lake typology, ecological assessment, and freshwater
management.

Acknowledgements: This study was based on data generated within the project “Establishment
of the National Reference Monitoring Network in Tirkiye” (2016-2020; Project No.
2011K050400) conducted under the responsibility of the General Directorate of Water
Management, Ministry of Agriculture and Forestry.

Keywords: biovolume, longitude, diversity, latitude, ecological region, PHYTO-TR Index.
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Egirdir Golii Ostrakodlarinda (Crustacea) Komiinite Yapisina Mikrohabitat ve Zamansal
Degisim Etkisi
Okan Kiilkoyliioglu*
Bolu Abant Izzet Baysal Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii

*okankul@gmail.com

Ozet:

Calismamizin amaci, Egirdir Goli ostrakodlarinin zamansal (2016-2018 ve 2023-2025), habitat
(kty1—derin) ve mekansal (istasyonlar arasi) degiskenlere bagli olarak nasil etkilendigini ¢ok
degiskenli analizlerle degerlendirmek ve gozlenen farkliliklarin tiir degisiminden mi yoksa mevcut
tiirlerin bolluk ve yayilimindaki degisimlerden mi kaynaklandigini ortaya koymaktir. Bu
kapsamda, gol icin ilk kez uzun dénemli karsilastirmali bir topluluk analizi gergeklestirilmis ve
degisimin yapisal bilesenleri (zamansal de8isim, yuvalanma) birlikte ele alinmistir. Analizlerde
yalnizca canli bireylere ait veriler kullanilmis ve tiir verileri Hellinger doniistimiine tabi
tutulmustur. Topluluk yapist Non-metric Multidimensional Scaling (NMDS) ile incelenmis,
farkliliklar PERMANOVA ile test edilmis ve tiir katkilar1t SIMPER analizi ile belirlenmistir. Kisa
vadeli analizler, mevsim ve habitat degiskenlerinin topluluk yapisi iizerinde anlamli bir etkisi
olmadigint gostermistir (p>0,05). Buna karsin, istasyonlar arast mekansal farkliliklar anlamli
bulunmus ve topluluk yapisindaki varyasyonun onemli bir kismini agiklamistir (R* = 0,408,
p<0,05). Uzun dénem karsilagtirmalar ise iki donem arasinda tiir kompozisyonunun istatistiksel
olarak anlaml sekilde farklilastigin1 ortaya koymustur (PERMANOVA, p=0,001). SIMPER
analizi, bu farkliligin biiylik Olgiide sinirli sayida baskin tiir tarafindan yonlendirildigini
gostermistir. Ozellikle Darwinula stevensoni ve Physocypria kraepelini toplam farkliligin biiyiik
bir kismin1 agiklamistir. Beta cesitlilik analizi, tiir degisiminin ger¢eklesmedigini (Bsim=0) ve
farkliligin tamamen yuvalanma (nestedness) bileseninden kaynaklandigini gostermistir. Tiir
frekansi ve bolluk analizleri, tiim ortak tiirlerde tutarli bir azalma oldugunu ortaya koymustur.
Ayrica, diisiik pseudorichness (sahte tiir zenginligi) oran1 (PR=0,42) bulunmasi, cosmoecious
(yaygin-toleransh) tiirlerin baskinligini desteklemistir. Ancak baskin tiirlerdeki eszamanl azalma
ve degisimin sinirli olmasi, bu durumun duragan/oturmus sabit bir komiiniteden ziyade yapisal
olarak zayiflamis bir komiiniteyi yansittigin1 gostermektedir. Bulgularimiz, Egirdir G6lii ostrakod
yapisinin kisa vadede 6nemli bir degisim gostermedigini, ancak uzun vadede tiir degisiminden ¢ok
baskin tiirlerdeki es zamanli azalmaya bagli olarak genel bir biyolojik zayiflama siireci gecirdigini
gostermektedir. Tiirlerin goziikme sikligindaki ve bolluk miktarindaki azalmasmin sebepleri
arasinda antropojen etkiye bagli olarak su kalitesinde ve su miktarindaki azalma gosterilebilir.

Anahtar kelimeler: Baskin tiir, goziikme siklig1, antropojen etki, Yaygin-toleransh tiir konsepti,
sahte tlir zenginligi

Tesekkiir: Bu ¢alisma "Egirdir Golii ve Kovada Gélii’niin Limnolojik Olarak Izlenmesi (2023—
2027)" adi TAGEM/HAY SUD/B/23/A6/P4/5991 nolu proje tarafindan desteklenmistir. Bu
kisiler proje ekibinden: Dog.Dr. Cafer Bulut, Dr. Vedat Yegen, ibrahim Ozdal, Giilsen Tatl1,
Hatun Alperi Ozdemir, Sevcan Yaman, Cemal Cevher
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Effects of Microhabitat and Temporal Variation on the Community Structure of Ostracods
(Crustacea) in Lake Egirdir

Okan Kiilkoyliioglu
Bolu Abant Izzet Baysal University, Faculty of Arts and Sciences, Department of Biology

*okankul@gmail.com

Abstract:

The present study aimed to evaluate the effects of temporal (2016—2018 vs. 2023-2025), habitat
(littoral vs. profundal), and spatial (among sampling stations) variables on the ostracod community
structure of Lake Egirdir using multivariate statistical approaches. Furthermore, we investigated
whether the observed community differences resulted from species turnover or from changes in
the abundance and occurrence frequencies of existing species. This study represents the first long-
term comparative assessment of the lake's ostracod assemblages, simultaneously addressing the
structural components of community change, including temporal variation and nestedness. Only
living individuals were included in the analyses, and species abundance data were Hellinger-
transformed prior to statistical evaluation. Community structure was explored using Non-metric
Multidimensional Scaling (NMDS), differences among groups were tested by Permutational
Multivariate Analysis of Variance (PERMANOVA), and species-specific contributions to
community dissimilarity were quantified using Similarity Percentage (SIMPER) analysis. Short-
term analyses indicated that neither seasonal variation nor habitat type significantly influenced
ostracod community composition (p > 0.05). In contrast, spatial differences among sampling
stations were statistically significant and explained a substantial proportion of the observed
variation in community structure (R? = 0.408, p < 0.05). Long-term comparisons revealed a highly
significant difference in species composition between the two sampling periods (PERMANOVA,
p =0.001). SIMPER analysis demonstrated that this temporal difference was primarily driven by
a limited number of dominant species, with Darwinula stevensoni and Physocypria kraepelini
accounting for most of the observed dissimilarity. Beta diversity partitioning further showed that
species turnover was absent (sim=0) , indicating that the detected differences originated entirely
from the nestedness component rather than species replacement. Analyses of species occurrence
frequency and abundance consistently revealed declines in all common species. Moreover, the
relatively low pseudorichness value (PR = 0.42) supported the dominance of cosmoecious (widely
tolerant) species within the community. Despite this apparent dominance of tolerant taxa, the
simultaneous decline of the dominant species and the limited compositional change suggest that
the ostracod assemblage represents a structurally weakened community rather than a stable
equilibrium state. Overall, our findings indicate that while the ostracod community of Lake Egirdir
remained relatively stable over the short term, it has undergone a long-term process of biological
deterioration characterized primarily by synchronized declines in dominant species rather than
species replacement. Anthropogenic impacts leading to reductions in both water quality and water
quantity are considered the most plausible drivers of these changes.

Keywords: dominant species, occurrence frequency, anthropogenic impact, cosmoecious species

concept, pseudorichness.

Acknowledgements: This study was supported by the project entitled “Limnological Monitoring

of Lakes Egirdir and Kovada (2023-2027)” (Project No. TAGEM/HAY SUD/B/23/A6/P4/5991).

The authors would like to thank the following members of the project team for their contributions:
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Bafa Golii'nde (Aydin-Mugla, Tiirkiye) Brachynotus gemmellaroi (Decapoda: Varunidae)
tiirii'niin ilk kaydi: Morfolojik 6zellikler, baz1 biiyiime parametreleri ve yumurta
verimliligi
Salim Serkan GUCLU*, Mehmet CILBIZ, Habil Ugur KOCA

Isparta Uygulamali Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi, Su Uriinleri Temel
Bilimleri Boliimii / Tiirkiye

Ozet

Calisma konusu olan Brachynotus gemmellaroi (Rizza, 1839) ornekleri, Bafa Golii'nde Avrupa
yilan balig1 lizerine ylriitiilen bir arastirmada, hedef dis1 av (by-catch) olarak elde edilmistir. Ekim
2023 ile Eyliil 2024 tarihleri arasinda mevsimsel olarak gergeklestirilen ¢calismada, 14 mm torba
g0z agikligina sahip toplam 280 adet yilan balig1 pinteri kullanilmistir.

Arastirma kapsaminda incelenen 95 adet B. gemmellaroi bireyinde disi:erkek orani 0,05:1 olarak
belirlenmistir. Orneklerin karapaks boyu, karapaks eni ve toplam agirlik degerleri sirastyla 11,10—
15,35 mm, 13,15-18,43 mm ve 0,70-3,03 g araliginda Slciilmiistiir. izometrik biiyiime &zelligi
gosteren popiilasyonda, karapaks eni—toplam agirlik iliskisine ait b degeri 2,78 olarak
hesaplanmistir. Bafa Golii disi B. gemmellaroi popiilasyonu i¢in ortalama yumurta sayist (+SE)
2216 £ 944, ortalama yumurta c¢ap1 (+SE) 0,337 + 0,005 mm ve ortalama yumurta agirlig1 (+=SE)
ise 0,23 + 0,002 mg olarak belirlenmistir.

Elde edilen bulgular dogrultusunda, B. gemmellaroi poplilasyonunun Bafa Golii’ne basariyla
yerlestigi ve iyi bir lireme ile bilylime potansiyeline sahip oldugu degerlendirilmektedir. Sonug
olarak, tiiriin golde varligma iligkin bu ilk bulgular, B. gemmellaroi’nin Tiirkiye i¢ su
ekosistemlerinde yonetilmesi gereken potansiyel bir istilaci tiir adayi olabilecegini géstermektedir.
Bu kapsamda, tiiriin ekolojik etkileri ve popiilasyon dinamiklerinin daha ayrintili olarak
arastirilmasi ve uygun yonetim stratejilerinin gelistirilmesi dnerilmektedir.

Tesekkiir: Calisma 2220145’nolu proje cercevesinde TUBITAK tarafindan desteklenmistir.
Yazarlar tiir teshisindeki yardimlarindan dolay1 Prof. Dr. Ahmet Kerem BAKIRa tesekkiirlerini
sunmaktadir.

Anahtar Kelime: 11k kay1t, biiyiime 6zellikleri, boy-agirlik iliskisi, fekondite.
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First record of Brachynotus gemmellaroi (Decapoda: Varunidae) in Bafa Lake (Aydin-
Mugla, Tiirkiye): Morphological characteristics, some growth parameters, and fecundity

Salim Serkan GUCLU*, Mehmet CILBiZ, Habil Ugur KOCA

Isparta Uygulamah Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi, Su Uriinleri
Temel Bilimleri Boliimii / Tiirkiye

Abstract

Specimens of Brachynotus gemmellaroi (Rizza, 1839), which constitute the subject of this study,
were obtained as by-catch during a study conducted on the European eel in Bafa Lake. The study
was carried out seasonally between October 2023 and September 2024, during which a total of
280 eel fyke nets with a cod-end mesh size of 14 mm were used.

A total of 95 Brachynotus gemmellaroi individuals examined within the scope of the study
exhibited a female-to-male ratio of 0.05:1. The carapace length, carapace width, and total weight
of the specimens ranged from 11.10-15.35 mm, 13.15-18.43 mm, and 0.70-3.03 g, respectively.
In the population, which displayed isometric growth, the b value of the carapace width—total
weight relationship was calculated as 2.78. For the female B. gemmellaroi population in Bafa Lake,
the mean fecundity (£SE) was determined as 2216 + 944 eggs, while the mean egg diameter (£SE)
and mean egg weight (=SE) were 0.337 £ 0.005 mm and 0.23 + 0.002 mg, respectively.

Based on the findings obtained, the Brachynotus gemmellaroi population is considered to have
successfully established in Bafa Lake and to possess a favorable reproductive and growth potential.
Consequently, these initial findings regarding the presence of the species in the lake suggest that
B. gemmellaroi may represent a potential invasive species candidate that requires management in
inland water ecosystems of Tiirkiye. In this context, further detailed investigations on the
ecological impacts and population dynamics of the species are recommended, along with the
development of appropriate management strategies.

Acknowledgements: This study was supported by the “The Scientific and Technological Research
Council of Tiirkiye” under project number 2220145. The authors would like to thank Prof. Dr.
Ahmet Kerem Bakir for his assistance in species identification.

Keywords: First record, growth characteristics, length—weight relationship, fecundity.
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Pseudophoxinus battalgilae (Teleostei: Leuciscidae)’nin Dogu Akdeniz Havzasi'ndan Ilk
Kayd1

Gozde Savran*, Salim Serkan Giiclii, Fahrettin Kiiciik
Isparta Uygulamal1 Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii

*oozdesavrann(@gmail.com

Ozet:

Tiirlerinin ¢ogu endemik olan Pseudophoxinus cinsinin Anadolu i¢sularinda 22 tiirii yasar. Bu
tirlerin ¢ogu Orta ve Giineybat1 Anadolu boélgelerinde ¢esitlenmistir. Yavas akan dereler veya
irmaklarin yogun bitki ortiisiine sahip durgun kisimlarinda yasayan cins iiyelerinden birgok tiiriin
yasam alanmi karstik kaynaklardan beslenen derelerle sinirlidir. Ancak P. anatolicus ve P.
handlirschi (EX) temiz ve soguk su gollerine uyum saglamis nadir tiirlerdir. Cinsin Anadolu’da
en yaygin tiirli olan P. battalgilae (Beysehir ot baligi), Beysehir Goli havzasi, Nigde c¢evresi
(Akkaya ve Gilimisler BG) ile Akgdl sazliklarmi (Eregli) besleyen kanallar, Ilgin Goli
havzasindaki kaynaklar ile Manavgat Irmag1 havzasinda yayilis gosterir. Calismamizda Goksu
Irmag1 havzasindan simdiye kadar kaydi verilmeyen P.battalgilae ornekleri yakalanmistir.
Ornekler Gezende Baraj Gélii'nden Subat 2024 tarihinde ¢ok gdzenekli germe aglar ile tespit
edilmis, morfometrik ve meristik 6zelliklerinin Bogutskaya (1997)’nin 6zgiin tanimlamasi ile
uyumlu oldugu anlasilmistir. Tiiriin Goksu Irmagi’ndan tespit edilmesi sonucu Manavgat
Irmagi’ndan sonra Akdeniz’e dokiilen ikinci bir akarsu havzasinda yayilis alani oldugu
belirlenmistir. Bu sonuglar Goksu Irmagi ile Beysehir Goli arasinda tarihsel su baglantisi
bulundugu goriisiinii desteklemektedir.

Anahtar kelimeler: Goksu Nehri, Biyogesitlilik, Tatlisu Baliklari, Endemik, Yeni kayit
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First Record of Pseudophoxinus battalgilae (Teleostei: Leuciscidae) from the Eastern
Mediterranean Basin

Gozde Savran®, Salim Serkan Giiclii, Fahrettin Kiiciik

Isparta University of Applied Sciences, Egirdir Faculty of Fisheries, Department of Basic
Sciences

*oozdesavrann(@gmail.com

Abstract:

The genus Pseudophoxinus, most of whose species are endemic to Anatolian inland waters, is
represented by 22 species distributed throughout Tiirkiye. The majority of these species have
diversified in Central and Southwestern Anatolia. Members of the genus typically inhabit slow-
flowing streams and densely vegetated stagnant sections of rivers, and many species are restricted
to streams fed by karstic springs. In contrast, Pseudophoxinus anatolicus and the extinct P.
handlirschi (EX) are among the few species adapted to cold, clear freshwater lakes. The most
widespread representative of the genus in Anatolia, Pseudophoxinus battalgilae (Beysehir
Minnow), is known from the Lake Beysehir basin, the Nigde region (Akkaya and Gilimiisler
reservoirs), irrigation channels supplying the Akgdl marshes (Eregli), springs within the Lake Ilgin
basin, and the Manavgat River drainage. In the present study, specimens of P. battalgilae were
collected from the Goksu River Basin, representing the first record of the species from this
drainage system. The specimens were captured in February 2024 from Gezende Reservoir using
multifilament gill nets. Detailed morphometric and meristic examinations demonstrated complete
agreement with the original species description provided by Bogutskaya (1997). The occurrence
of P. battalgilae in the Goksu River Basin indicates that this species is distributed in a second
Mediterranean drainage basin after the Manavgat River. This finding provides additional evidence
supporting the hypothesis of a historical hydrological connection between the Lake Beysehir Basin
and the Goksu River system.

Keywords: Goksu River, biodiversity, freshwater fishes, endemic species, new record.
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Yesil Sentezle Sentezlenen CuO Nanopartikiillerin Sudaki Tenoxicam Giderimi

Tuana Aktas*, Alican Bahadir Semerci, Tugba Ongun Sevindik, Keziban Atacan, Nuray
Giiy

Sakarya Universitesi, Fen Fakiiltesi, Biyoloji Boliimii

*aktas.tuana001@gmail.com

Ozet:

Tenoxicam, romatoid artrit, osteoartrit, ankilozan spondilit ve ¢esitli romatizmal durumlarda
kullanilan; analjezik, antiinflamatuar ve antipiretik etkili non-steroid antiinflamatuar ilaglar
(NSAII) smifina ait bir ajandir. Tenoxicam’in atik su ortaminda biyobozunmanmn simirl
gergeklesmesi ve dogal kosullarda kimyasal siireclerin yavas ilerlemesi nedeniyle
fotodegradasyon siireci olduk¢a yavas gerceklesmektedir. Bu sebeple, Tenoxicam’in
fotodegradasyonunda fotokatalizér gibi ek maddelere ihtiya¢ duyulmaktadir. Bu ¢alismada,
Tenoxicam’1n yesil sentez yontemiyle mandalina dziitlinden sentezlenen CuO nanopartikiil (NP)
fotokatalizorii varliginda fotokatalitik degradasyonu incelenmistir. 10 mg /mL Tenoxicam
¢Ozeltisi ve ayr1 olarak hazirlanan 10 mg CuO np igeren fotokatalizér ¢ozeltisi, homojenizasyon
amactyla 5 dakika ultrasonik banyoda tutulmus ve ardindan birlestirilerek reaksiyon ortami
olusturulmustur. Fotokatalitik degradasyon siireci goriiniir 151k kaynagi altinda yiiriitilmiistiir.
Kurulan 151k diizenegi altinda reaksiyon baglatilmig ve belirlenen zaman araliklarinda (0, 1, 5, 10,
20 ve 35. dakikalarda) numune alimlar1 gergeklestirilmistir. Alinan numuneler santrifiij edildikten
sonra 200—-800 nm dalga boyu araliginda UV-Vis spektrofotometresi ile analiz edilmistir. UV-Vis
spektrofotometrik analiz sonuglari, gorlinlir 151k altinda CuO np fotokatalizorii varliginda
Tenoxicam’in zamanla degradasyona ugradigini goOstermistir. Reaksiyon siireci boyunca
Tenoxicam’a ait absorbans piklerinde azalma gozlemlenmistir. Ozellikle reaksiyonun ilk
dakikalarinda hizli bir absorbans diisiisii meydana gelirken (%50), ilerleyen siirecte degradasyon
hizinin kademeli olarak arttig1 gézlemlenmistir. Yapilan analizler sonucunda, 35 dakika sonunda
%79 giderim saglanmistir. Elde edilen bulgular, yesil sentez sonucu elde edilen CuO np
fotokatalizOriiniin goriinlir 151k altinda Tenoxicam’in fotodegradasyonunda etkili oldugunu
gostermektedir. Bu calisma, ¢evresel sularda kalicilik gosteren Tenoxicam’in gideriminde CuO
tabanl fotokatalitik sistemlerin uygulanabilirligini ortaya koymustur.

Anahtar kelimeler: Tenoxicam, fotodegradasyon, CuO np.
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Photocatalytic Removal of Tenoxicam from Aqueous Solutions Using Green-Synthesized
CuO Nanoparticles

Tuana Aktas*, Alican Bahadir Semerci, Tugba Ongun Sevindik, Keziban Atacan, Nuray
Giiy

Sakarya University, Faculty of Science, Department of Biology

aktas.tuana001@gmail.com

Abstract:

Tenoxicam is a non-steroidal anti-inflammatory drug (NSAID) widely prescribed for the treatment
of rheumatoid arthritis, osteoarthritis, ankylosing spondylitis, and various rheumatic disorders
owing to its analgesic, anti-inflammatory, and antipyretic properties. Because of its limited
biodegradability in wastewater and the slow rate of natural chemical degradation processes,
tenoxicam persists in aquatic environments. Consequently, efficient photocatalysts are required to
enhance its degradation under environmentally relevant conditions. In the present study, the
photocatalytic degradation of tenoxicam under visible light irradiation was investigated using
copper oxide (CuO) nanoparticles synthesized via a green synthesis approach employing mandarin
(Citrus reticulata) extract. A tenoxicam solution (10 mg mL™) and a photocatalyst suspension
containing 10 mg of CuO nanoparticles were individually sonicated for five minutes to ensure
homogeneity before being mixed to initiate the photocatalytic reaction. The degradation
experiment was conducted under visible light, and samples were collected at predetermined
intervals (0, 1, 5, 10, 20, and 35 min). After centrifugation, the samples were analyzed using UV—
Visible spectrophotometry over a wavelength range of 200—-800 nm. Spectrophotometric analyses
demonstrated a gradual degradation of tenoxicam in the presence of CuO nanoparticles under
visible light irradiation. A pronounced decrease in absorbance, corresponding to approximately
50% degradation, was observed during the initial stage of the reaction, followed by a steady
increase in degradation efficiency over time. At the end of the 35-minute reaction period, a removal
efficiency of 79% was achieved. These findings indicate that green-synthesized CuO nanoparticles
are highly effective photocatalysts for the degradation of tenoxicam under visible light. The study
highlights the considerable potential of environmentally friendly CuO-based photocatalytic
systems for the removal of persistent pharmaceutical contaminants from aquatic environments and
contributes to the development of sustainable water treatment technologies.

Keywords: tenoxicam, photocatalytic degradation, copper oxide nanoparticles (CuO NPs).
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Karasal Tath Su Kaya Havuzlarindaki Ostrakodlarin (Crustacea) Dagilim Modelleri ve
Ekolojisi

Mehmet Yavuzatmaca'*, Abuzer CelekliZ, Omer Lekesiz’>, Ahmet Altindag*, Ozgiir Eren
Zari¢?, Ozan Yilmaz'
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2Gaziantep Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Gaziantep, Tiirkiye

30smaniye Korkut Ata Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Biyoloji Boliimii,
Osmaniye, Tiirkiye

*Ankara Universitesi Fen Fakiiltesi Biyoloji Boliimii, Ankara, Tiirkiye
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Ozet:

Kayag yiizeylerinde gelisen, genellikle 5-30 cm derinlige sahip ve degisken ¢evresel kosullar
barindiran kaya havuzlarindaki ostrakodlarin dagilim modelleri ile ekolojilerini belirlemek
amaciyla, Kahramanmaras’in Pazarcik ilgesinde bulunan 35 kaya havuzu ile 3 farkli gdlden segilen
5 istasyon olmak iizere toplam 40 noktada 2025 yilinin Nisan ve Mayis aylarinda 6rnekleme
yapilmistir. Calisma sonucunda 16°s1 canli, 12’si subfosil olmak iizere toplam 28 ostrakod taksonu
tespit edilmis; bu taksonlardan 9’unun yalnizca kaya havuzlarinda, 3’iiniin ise hem kaya
havuzlarinda hem de gol habitatlarinda yayilis gosterdigi belirlenmistir. Poisson metoduna gore
ostrakodlarin 6rnekleme noktalar1 arasinda rastgele bir dagilim modeli sergiledigi belirlenmistir (p
> (0,05). Mantel testi sonuglari, cografi mesafe ile tiirlerin Bray-Curtis farklilik matrisi arasinda
anlaml1 bir iligki oldugunu gostermis (r = 0,17, p = 0,0069) ve 6rnekler arasindaki fiziksel uzaklik
arttik¢a ostrakod komiinitelerinin farklilastigini ortaya koymustur. Ancak yalnizca kaya havuzu
ornekleri degerlendirildiginde bu iligkinin anlamli olmadig1 saptanmistir (r = -0,06348, p = 0,869).
Kanonik Uyum Analizi’nin ilk iki ekseni, ostrakodlar ile ¢cevresel degiskenler arasindaki iliskinin
%89.4’linli agiklamig; magnezyum (Mg), ¢oziinmiis oksijen (CO), havuz suyu derinligi ve su
sicakliginin ostrakod dagilimi {izerinde istatistiksel olarak anlamli etkiler gosterdigi belirlenmistir
(p <0,05). Ayrica gol ve kaya havuzu habitatlari ile bu habitatlarda bulunan tiirlerin birbirlerinden
belirgin sekilde ayristigr saptanmistir. Genellestirilmis Eklemeli Model analizi, ostrakod tiir
sayisinin havuz derinligi (p < 0,01) ve havuzlarin kapladig: yaklasik alan (p < 0,05) ile negatif
yonlii ve anlamli dogrusal iliski gosterdigini ortaya koymustur. Varyasyon Boliimlemesi sonuglari
ise fizikokimyasal degiskenlerin (Mg ve CO) tek basina toplam varyasyonun %353,94’lini
acikladigini, derinlik ile olan ortak aciklama oraninin ise %19,64 oldugunu gdstermistir. Sonugclar,
ostrakod dagiliminda havuz morfometrisinden ziyade fizikokimyasal kosullarin daha belirleyici
oldugunu ve bu bulgularin sediment kayitlarinda korunan ostrakod topluluklarinin
yorumlanmasina katki saglayarak paleoekolojik rekonstriikksiyon ¢alismalarina temel
olusturabilecegini gostermektedir.

Anahtar Kelimeler: Poisson metodu, cografik mesafe, fiziko-kimyasal degiskenler, Pazarcik
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Distribution Patterns and Ecology of Ostracods (Crustacea) in Terrestrial Freshwater
Rock Pools

Mehmet Yavuzatmaca'*, Abuzer Celekli?, Omer Lekesiz’>, Ahmet Altindag?, Ozgiir Eren
Zari¢?, Ozan Yilmaz'
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2 Department of Biology, Faculty of Arts and Sciences, Gaziantep University, Gaziantep,
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University, Osmaniye, Tiirkiye
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Abstract:

The present study investigated the distribution patterns and ecological characteristics of ostracods
inhabiting terrestrial freshwater rock pools, which are shallow (generally 5-30 cm deep) habitats
characterized by highly variable environmental conditions. Sampling was conducted in April and
May 2025 at 40 locations, including 35 rock pools and five stations selected from three permanent
lakes in the Pazarcik district of Kahramanmarag Province, Tiirkiye. A total of 28 ostracod taxa
were identified, including 16 living and 12 subfossil taxa. Nine taxa were recorded exclusively
from rock pools, whereas three taxa occurred in both rock pools and lake habitats. Poisson
distribution analysis indicated that ostracod occurrences among sampling sites followed a random
distribution pattern (p > 0.05). Mantel test results revealed a significant positive relationship
between geographical distance and Bray—Curtis community dissimilarity (r = 0.17, p = 0.0069),
indicating increasing community differentiation with increasing spatial distance. However, when
only rock-pool samples were considered, this relationship disappeared (r = —0.06348, p = 0.869),
suggesting that local environmental conditions outweighed spatial effects within these habitats.
Canonical Correspondence Analysis (CCA) demonstrated that the first two axes explained 89.4%
of the relationship between ostracod assemblages and environmental variables. Magnesium
concentration, dissolved oxygen, pool depth, and water temperature significantly influenced
species distribution (p < 0.05). In addition, lake and rock-pool habitats supported clearly distinct
ostracod assemblages. Generalized Additive Model (GAM) analyses revealed significant negative
relationships between ostracod species richness and both pool depth (p < 0.01) and pool surface
area (p < 0.05). Variation partitioning further demonstrated that physicochemical variables,
particularly magnesium and dissolved oxygen, independently explained 53.94% of the total
community variation, whereas their shared contribution with pool depth accounted for an
additional 19.64%. Overall, the results indicate that physicochemical conditions are more
influential than habitat morphometry in determining ostracod distribution within freshwater rock
pools. These findings further highlight the value of ostracods as sensitive biological indicators for
ecological monitoring and palaeoecological reconstructions of temporary freshwater habitats.

Keywords: Poisson distribution, geographical distance, physicochemical variables, Pazarcik.
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Tathsu Ekosistemlerinde Bahk Oliimleri: Golciik Golii (Isparta, Tiirkiye) Ornegi

Seydanur Kan*, Aysegiil Kubilay, Salim Serkan Giiclii, Mustafa Ceylan, Merve Tunay
Isparta Uygulamal1 Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi, Su Uriinleri
Yetistiriciligi Bolimii

*seydanurmutlu@isparta.edu.tr

Ozet:

Dogal gollerde, mevsimsel degisimler ve su kalitesi parametrelerindeki dalgalanmalara bagl
olarak balik popiilasyonlarinda donemsel toplu dliimler goriilebilmektedir. Bu 6liimler; ¢evresel
stres faktorleri, su sicakligindaki degisimler ve firsatci patojenlerin neden oldugu enfeksiyonlarla
iliskilendirilebilir. Ozellikle ilkbahar doneminde su sicakliginin yiikselmesiyle birlikte baliklarin
metabolik aktivitelerinin artmasi, c¢esitli enfeksiyon etkenlerine karsi duyarliliklarini
artirabilmektedir. Bu calisma, Isparta ilinde bulunan Gélciik Golii’nde 29 Nisan 2026 tarihinde
gozlenen balik Oliimlerinin nedenlerinin arastirilmast amaciyla gergeklestirilmistir. Arazi
incelemelerinde goliin littoral bolgesinde oli baliklar tespit edilmis, ayrica canli Srnekler
laboratuvar incelemeleri i¢in temin edilmistir. Laboratuvara getirilen baliklarda klinik muayene
ile birlikte bakteriyolojik ve parazitolojik analizler yapilmis, es zamanli olarak goliin fiziksel ve
kimyasal su kalite parametreleri kayit altina alinmigtir. Parazitolojik incelemelerde herhangi bir
paraziter etkene rastlanmamistir. Bakteriyolojik analizlerde ise saf kiiltiirde krem renkli koloniler
izole edilmis ve gergeklestirilen fenotipik karakterizasyon sonucunda etkenin Aeromonas spp.
oldugu belirlenmistir.

Ulkemizde dogal gollerde goriilen balik Sliimleri, 6zellikle ilkbahar aylarinda daha sik rapor
edilmektedir. Bu durumun; su sicakligindaki artisa bagli olarak balik metabolizmasinin
hizlanmasi, besin maddelerinin artmasiyla birlikte bentik beslenme aktivitesinin yogunlasmasi ve
cevrede yaygin olarak bulunan firsatg1 bakterilerin enfeksiyon olusturma potansiyelinin
yiikselmesiyle iliskili oldugu diisiiniilmektedir. Elde edilen bulgular, Golciik Golii'nde gozlenen
balik 6liimlerinin gevresel stres faktorleri ile firsat¢1 bakteriyel enfeksiyonlarin birlikte etkisi
sonucu ortaya ¢ikmis olabilecegini gostermektedir.

Anahtar kelimeler: Bakteriyel enfeksiyon, firsat¢i patojen, gol, Aeromonas spp., Carassius
gibelio.
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Fish Mortalities in Freshwater Ecosystems: A Case Study from Lake Golciik (Isparta,
Tiirkiye)

Seydanur Kan*, Aysegiil Kubilay, Salim Serkan Giiclii, Mustafa Ceylan, Merve Tunay
Isparta University of Applied Sciences, Egirdir Faculty of Fisheries, Department of Aquaculture

*seydanurmutlu@isparta.edu.tr

Abstract:

Periodic fish mortality events are commonly observed in natural lakes and are often associated
with seasonal environmental changes and fluctuations in water quality. Such events may result
from the combined effects of environmental stressors, increasing water temperature, and
opportunistic pathogenic microorganisms. In particular, rising water temperatures during spring
accelerate fish metabolism, potentially increasing their susceptibility to infectious diseases. This
study investigated the causes of a fish mortality event recorded on 29 April 2026 in Lake Golctik
(Isparta, Tiirkiye). Field surveys revealed numerous dead fish along the littoral zone, while live
specimens were collected for laboratory examination. Clinical observations were complemented
by bacteriological and parasitological analyses, and physicochemical water quality parameters
were measured simultaneously. No parasitic organisms were detected during parasitological
examinations. In contrast, bacteriological analyses yielded cream-colored colonies in pure culture,
and subsequent phenotypic characterization identified the bacterial isolates as belonging to the
genus Aeromonas.

Fish mortality events in natural lakes are frequently reported during spring in Tiirkiye. These
events are generally associated with elevated water temperatures, accelerated metabolic activity,
increased benthic feeding associated with enhanced nutrient availability, and the proliferation of
opportunistic bacterial pathogens commonly present in aquatic environments. The results suggest
that the mortality event observed in Lake Golciik most likely resulted from the combined effects
of environmental stress and opportunistic Aeromonas infections rather than from a single causative
factor. These findings emphasize the importance of integrated ecological and microbiological
monitoring for the early detection and management of fish health problems in freshwater
ecosystems.

Keywords: Bacterial infection, opportunistic pathogen, lake ecosystem, Aeromonas spp.,
Carassius gibelio.
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Kahramanmaras Kaya Havuzlarinin Zooplankton Faunasi ve Topluluk Yapisinin Ekolojik
Acidan Degerlendirilmesi
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Ozet:

Bu calisma, Kahramanmaras ilindeki kaya havuzlari ile bu havuzlarin yakin ¢evresinde bulunan
kalici gollerde (Tasbigcme, Mizmilli ve Baglama golleri) zooplankton topluluklariin tiir
cesitliligini ve ekolojik Ozelliklerini belirlemek amaciyla ylriitiilmiistiir. Arazi c¢alismalari,
Kahramanmaras’in Pazarcik ilgesinde bulunan 35 kaya havuzu ile 3 farkli gbélden segilen 5
istasyon olmak tiizere toplam 40 noktada 2025 yilinin Nisan ve Mayis aylarinda 6rnekleme
yapilmistir. Ancak Mayis ayinda yapilan 6rneklemelerde istasyonlarin 18'inin tamamen kurudugu
belirlenmis, bu durum kaya havuzlarinin gegici su rejimine bagh olarak ¢evresel degisimlere karsi
olduk¢a hassas habitatlar oldugunu gostermistir. Calisma kapsaminda Rotifera'dan 47,
Cladocera'dan 10 ve Copepoda'dan 4 tiir olmak iizere toplam 61 zooplankton taksonu tespit
edilmistir. En yaygin tiirler Copepoda grubundan Cyclops strenuus, Rotifera grubundan
Trichocerca porcellus ve Cephalodella catellina ile Cladocera grubundan Daphnia atkinsoni
olmustur. Bu tiirler, 6rnekleme donemlerinde farkli istasyonlarda yiiksek goriilme sikliklariyla 6ne
cikmigtir. Zooplankton topluluklarinin ¢evresel degiskenlerle olan iliskilerini degerlendirmek
amacityla Kanonik Uygunluk Analizi (CCA) ve hiyerarsik kiimeleme analizi (Cluster)
uygulanmistir. Nisan ay1 sonuglari, elektriksel iletkenligin tiir dagilimini etkileyen baslica ¢evresel
degisken oldugunu, pH'in ise 6nemli bir ikincil faktdr olarak topluluk yapisina katki sagladigini
gostermistir. Mayis ayinda ise ¢oziinmiis oksijen ve sicaklik, topluluk yapisini sekillendiren temel
cevresel degiskenler olarak one c¢ikmistir. Hiyerarsik kiimeleme analizi, her iki Ornekleme
doneminde de istasyonlarin tiir kompozisyonlarina gore ii¢ belirgin ekolojik grup altinda
toplandigin1 ortaya koymustur. Nisan ayinda zooplankton toplulugunun istasyonlar arasinda
tamamen homojen olmadigi, ancak Mayis ayna kiyasla daha zayif bir ayrigma gosterdigi
anlasilmaktadir. Bulgular, kaya havuzlarinin ¢evresel degiskenlige ve kuruma riskine ragmen
zengin ve 0zgiin zooplankton topluluklarini barindirdigini ortaya koymustur. Bu habitatlar,
bolgesel Olgekte zooplankton gesitliliginin siirdiiriilmesinde 6nemli bir rol oynamakta ve tatlisu
ekosistemlerinin biyolojik izlenmesine yonelik ¢alismalarda degerli model sistemler sunmaktadir.

Anahtar kelimeler: Kaya havuzlari, zooplankton, komiinite yapisi, ekoloji, fiziko-kimyasal
degiskenler
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Ecological Evaluation of Zooplankton Fauna and Community Structure in Freshwater
Rock Pools of Kahramanmaras, Tiirkiye
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Abstract:

This study investigated the species diversity and ecological characteristics of zooplankton
communities inhabiting freshwater rock pools and adjacent permanent lakes (Tasbigme, Mizmilli,
and Baglama lakes) in Kahramanmaras Province, Tiirkiye. Field surveys were conducted in April
and May 2025 at 40 sampling sites, including 35 rock pools and five stations distributed among
three permanent lakes. During the second sampling campaign in May, 18 of the investigated rock
pools were found to have completely dried out, highlighting the highly ephemeral nature of these
habitats and their sensitivity to environmental fluctuations. A total of 61 zooplankton taxa were
identified, comprising 47 Rotifera, 10 Cladocera, and 4 Copepoda species. The most widespread
taxa were Cyclops strenuus (Copepoda), Trichocerca porcellus and Cephalodella catellina
(Rotifera), and Daphnia atkinsoni (Cladocera), all of which exhibited high occurrence frequencies
across multiple sampling sites. To evaluate relationships between zooplankton assemblages and
environmental variables, Canonical Correspondence Analysis (CCA) and hierarchical cluster
analysis were performed. CCA indicated that electrical conductivity was the principal
environmental factor influencing species distribution during April, whereas pH represented an
important secondary variable. In contrast, dissolved oxygen and water temperature emerged as the
dominant environmental drivers shaping community structure during May. Hierarchical cluster
analysis consistently classified sampling stations into three distinct ecological groups based on
species composition in both sampling periods. Zooplankton communities exhibited moderate
spatial heterogeneity during April, whereas a stronger ecological differentiation was observed in
May following the desiccation of many temporary habitats. Overall, the results demonstrate that
freshwater rock pools support rich and distinctive zooplankton assemblages despite their
temporary hydrological regime and high risk of desiccation. These habitats therefore constitute
important biodiversity reservoirs at the regional scale and provide valuable natural model systems
for ecological monitoring and conservation studies of freshwater ecosystems.

Keywords: freshwater rock pools, zooplankton, community structure, ecology, physicochemical
variables.
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Tath Su Ekosistemlerinde Biyoindikator Olarak Sucul Bocekler: Ekolojik Degerlendirme
ve Gelecek Perspektifleri
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Balikesir Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji
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Ozet:

Tath su ekosistemleri, biyogesitliligin korunmasi ve ekosistem hizmetlerinin siirdiiriilebilirligi
acisindan kritik dneme sahiptir; ancak kirlilik, habitat tahribati, arazi kullanim degisiklikleri,
pestisit kullanim1 ve iklim degisikligi gibi ¢esitli ¢cevresel baskilara maruz kalmaktadirlar. Bu
baskilarin ekosistemler lizerindeki etkilerini dogru bir sekilde degerlendirmek icin, fizikokimyasal
analizlere ek olarak biyolojik gostergelerin kullanimi giderek daha dnemli hale gelmektedir. Bu
kapsamda, su bocekleri, ¢evresel degisikliklere duyarliliklari, ¢esitli habitat tiplerinde
bulunmalar, yiiksek tiir ¢esitliligi, birden fazla trofik seviyede temsil edilmeleri ve sucul ¢evre
kosullartyla yakindan iligkili yasam dongiileri nedeniyle tatli su ekosistemlerinin
degerlendirilmesinde en yaygin kullanilan biyoindikatdrler arasindadir.

Sucul bocekler, kisa ve uzun vadeli ¢evresel degisikliklerin biyolojik etkilerini yansitabildikleri
icin su kalitesi ve habitat biitiinligliniin degerlendirilmesinde Onemli bilgiler saglarlar.
Ephemeroptera, Plecoptera ve Trichoptera (EPT) taksonlarina ait bir¢ok tiir temiz ve iyi korunmus
habitatlarin gdstergesi olarak kabul edilirken, Diptera, Hemiptera, Odonata ve Coleoptera gibi
diger gruplar da farkli cevresel kosullara verdikleri tepkiler nedeniyle ekolojik degerlendirmelerde
onemli bir rol oynar. Tiir zenginligi, bolluk, topluluk bilesimi ve tolerans seviyelerine dayali
biyotik indeksler, giiniimiizde bircok biyolojik izleme programimin temel bilesenlerini
olusturmaktadir.

Bu c¢aligma, sucul bdceklerin tatli su ekosistemlerinin degerlendirilmesindeki Onemini
vurgulayarak, biyolojik izleme ¢aligmalarinda kullanim potansiyellerini ve gelecekteki arastirma
gereksinimlerini ortaya koymaktadir. Buna ek olarak, iklim degisikligi, organik kirlilik,
otrofikasyon ve habitat bozulmasinin sucul bocek topluluklari tizerindeki etkilerine iliskin gilincel
gorilisler gbzden gecirilmektedir. Mevcut kanitlar, sucul bocek topluluklarinin su kalitesindeki
degisiklikleri tespit etmek, habitat bozulmasini izlemek ve tatli su ekosistemlerinin ekolojik
durumunu degerlendirmek icin etkili gostergeler oldugunu ortaya koymaktadir. Sonug olarak,
sucul bocekler su kalitesi, habitat saglhigi ve ekosistem biitiinliigliniin degerlendirilmesinde
giivenilir biyolojik gdstergeler olarak o©ne c¢ikmaktadir. Bu nedenle, biyolojik izleme
programlarinin temel bilesenlerinden biri olarak 6nemli bir rol iistlenmektedirler.

Anahtar Kkelimeler: Biyoindikator, biyolojik izleme, limnoloji, sucul bocekler, tatli su
ekosistemleri
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Future Perspectives
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Abstract:

Freshwater ecosystems are critical to the conservation of biodiversity and the sustainability of
ecosystem services; however, they are subject to various environmental pressures, such as
pollution, habitat destruction, land-use changes, pesticide use, and climate change. To accurately
assess the effects of these pressures on ecosystems, the use of biological indicators is becoming
increasingly important, in addition to physicochemical analyses. In this context, water insects are
among the most commonly used bioindicators in the assessment of freshwater ecosystems due to
their sensitivity to environmental changes, their presence in various habitat types, their high
species diversity, their representation across multiple trophic levels, and their life cycles, which
are closely linked to aquatic environmental conditions.

Aquatic insects provide important information for assessing water quality and habitat integrity
because they can reflect the biological effects of short- and long-term environmental changes.
While many species belonging to the Ephemeroptera, Plecoptera, and Trichoptera (EPT) taxa are
considered indicators of clean and well-preserved habitats, other groups—such as Diptera,
Hemiptera, Odonata, and Coleoptera—also play an important role in ecological assessments due
to their responses to different environmental conditions. Biotic indices based on species richness,
abundance, community composition, and tolerance levels are key components of many biological
monitoring programs today.

This study highlights the importance of aquatic insects in the assessment of freshwater ecosystems,
and identifies their potential for use in biological monitoring studies as well as future research
needs. In addition, current perspectives on the impacts of climate change, organic pollution,
eutrophication, and habitat degradation on aquatic insect communities are reviewed. Available
evidence demonstrates that aquatic insect assemblages are effective indicators for detecting
changes in water quality, monitoring habitat disturbance, and evaluating the ecological condition
of freshwater ecosystems. In conclusion, aquatic insects stand out as reliable biological indicators
for assessing water quality, habitat health, and ecosystem integrity. For this reason, they play a
significant role as a key component of biological monitoring programs.

Keywords: Bioindicators, biological monitoring, limnology, aquatic insects, freshwater
ecosystems.



mailto:*Kayaceren176@gmail.com

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Ozet No: 61
Sunum Tiiri: Sozlii Sunum

Isikhi Baraj Golii (Civril/Denizli) Sucul Bitkileri: Yayils, Ekoloji, Kullanim, Firsatlar ve
Tehditler
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Ozet:

Yasamlarmin bir boliimiinii veya tamamini su igerisinde gegiren, ¢iplak gozle goriilebilen bitkiler
“su bitkisi, sucul bitki veya makrofit” olarak adlandirilir. Ekolojik olarak submers, emers, kokli
ylizen yaprakli ve serbest yiizenler olarak dort gruba ayrilirlar ve sucul ekosistemlerde hayati rol
oynarlar. Sucul bitkiler ortamdaki CO2’1 fotosentezde kullanarak su hayvanlar1 ve bakteriler icin
gerekli olan O2’ni iretirler, birgok omurgali ve omurgasiz i¢in barinma, saklanma ve korunma
imkani1 sunarlar. Sucul bitkiler ekolojik gorevleri yaninda 6nemli birer insan ve hayvan gidasi, ilag
hammaddesi, insaat malzemesi, mobilya, ev esyasi, selilloz kaynagidir. Cesitli kullanim
alanlarinda ekonomik yonden de 6neme sahiptirler. Sucul Bitki yoniinden zengin ¢esitlilige sahip
Isikli Baraj Golii Denizli ili Civril ilgesi sinirlarinda olup ve Tiirkiye Akarsu Havzalarindan Biiytik
Menderes Havzasi sinirlarinda yer almaktadir. Isikli Baraj Golii 52.886 hektar’lik tarim
arazilerinin su ihtiyacin1 kargilamakta olup iilkemizin 6nemli sulak alanlar1 arasinda yer
almaktadir. Bu ¢alismada 2024 ve 2025 yillarinda Biyolojik izleme Tebligi cergevesince Mayss,
Temmuz ve Ekim aylarinda golde belirlenen 6 istasyonda kiyr ve gol icinde yapilan
orneklemelerde kaydedilen sucul bitkiler yayilislari, kullanim amaglari, kars1 karsiya olduklar
tehditler ve olusturduklar1 riskler agisindan ele alinmistir. Calismada biiylik cogunlugu yerli, bir
kismui ise egzotik olmak iizere 23 familyaya ait 26 takson tespit edilmistir. Bu bitkilerin familyalari,
Tiirkce ve Latince adlari, kullanilan kisimlari ile kullanim alanlari ile kullanim amag ve yontemleri
verilmistir.

Anahtar kelimeler: Makrofit, Ekolojik Gosterge, Fitoterapi, Peyzaj, Su Aritimi.
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Aquatic Macrophytes of Isikhi Reservoir (Civril, Denizli, Tiirkiye): Distribution, Ecology,
Utilization, Opportunities, and Threats

ibrahim Ozdal*, Osman Cetinkaya
Egirdir Fisheries Research Institute, Department of Ecology and Resource Management

*ibrahim.ozdal@tarimorman.gov.tr

Abstract:

Aquatic macrophytes are vascular and non-vascular plants that spend part or all of their life cycle
in aquatic environments. Ecologically, they are classified into four major groups: submerged,
emergent, rooted floating-leaved, and free-floating plants. These organisms perform essential
ecological functions by producing oxygen through photosynthesis, providing habitat and refuge
for aquatic organisms, stabilizing sediments, and contributing to nutrient cycling. Beyond their
ecological importance, aquatic plants also possess considerable economic value as sources of food,
pharmaceuticals, construction materials, furniture, cellulose, and various industrial products. Isikli
Reservoir, located within the Civril District of Denizli Province in the Biiyilk Menderes River
Basin, represents one of Tiirkiye's most important wetlands and supplies irrigation water to
approximately 52,886 hectares of agricultural land. Owing to its rich macrophyte diversity, the
reservoir constitutes an ecologically valuable freshwater ecosystem. Within the framework of the
Biological Monitoring Regulation, field surveys were conducted in May, July, and October of
2024 and 2025 at six representative sampling stations distributed across both littoral and open-
water habitats. Aquatic plant species were recorded and evaluated with respect to their distribution
patterns, ecological characteristics, utilization potential, existing threats, and associated ecological
risks. A total of 26 taxa belonging to 23 families were identified, the majority of which were native
species, although several exotic taxa were also recorded. For each taxon, information on Turkish
and scientific names, plant parts utilized, utilization methods, and potential application areas was
compiled. The findings emphasize the considerable ecological and economic importance of
aquatic macrophytes in Isikl1 Reservoir while highlighting the necessity of balancing conservation
and sustainable utilization. Effective monitoring and management of these plant communities are
essential for maintaining ecosystem integrity and supporting long-term biodiversity conservation.

Keywords: Macrophytes, ecological indicator, phytotherapy, landscape ecology, water
purification.
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Sevcan Yaman*, ibrahim Ozdal

Egirdir Su Uriinleri Arastirma Enstitiisii Miidiirliigii, Ekoloji ve Kaynak Y6netimi Boliimii
/Tiirkiye

sevcan.yaman(@tarimorman.gov.tr

Ozet:

Sucul bocekler, yasam dongiilerinin bir kismin1 veya tamamini su igerisinde gegiren omurgasiz
canli topluluklarindandir. Gollerde besin zincirinin 6nemli bir halkasini olustururlar. Gol
ekosistemlerinde organik maddeleri parcalayarak besin dongiisii ve enerji akisinda kritik rol
oynarlar. Ayni1 zamanda gol igerisindeki baliklar, eklem bacaklilar, amfibik canlilar ile su
kuslarinin besin kaynagidirlar. Degisen su kalite parametrelerine kars1 gosterdikleri dagilim
durumlart nedeniyle de, sucul bdceklerden gollerin ekolojik durumunun degerlendirilmesinde
biyolojik indikatér olarak yararlanilir. Bu sebeplerle sucul bdceklerin incelenmesi, gol
ekosistemlerinin korunmasi, izlenmesi ve siirdiiriilebilir yonetimi agisindan elzem bir durumdur.

Sulak Alanlar flora ve fauna bakimindan oldukca zengin sucul sistemlerdir. Isiklt Baraj Golii de
sulak alan statiisiinde olup Biiyiik Menderes havzasinin baslangicinda, Denizli ili Civril Ilgesinde
yer almaktadir. Isikli Baraj Golii ayn1 zamanda su degisimlerinin yillik olarak asir1 dalgalanmalar
gosterdigi bir alan konumundadir ve bu dalgalanmalardan kiy1 bolgesinde en fazla etkilenen canli
grubu olan sucul bdceklerin arastirilmasi biiylik 6nem arz eder.

Calismada daha dnceden kapsamli bir sucul bocek fauna tespit ¢aligmasit yapilmayan séz konusu
baraj goliinde; 2025 yilinda Biyolojik Izleme Tebligi Cercevesince Ocak, Nisan, Temmuz ve Ekim
aylarinda golde belirlenen 5 istasyonda kiy1 ve g6l i¢inde yapilan drneklemelerde tespit edilen
sucul bocekler kaydedilmistir. Sonu¢ olarak gdlde 17 farkli familyaya ait 30 takson tespit
edilmistir. Caligmada ayrica tespit edilen bu tiirlerin gdlde yasayan balik, makrofit ve diger su
canlilar1 ile olan etkilesimleri ve bu bocek tiirlerinin ekolojik gorevlerine deginilmistir.

Anahtar kelimeler: Sucul Bocekler, Sulak Alan, Ekolojik Gosterge, Siirdiiriilebilir Y&netim,
Makrobentik Canlilar.



mailto:sevcan.yaman@tarimorman.gov.tr

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Abstract No.: 62
Presentation Type: Oral Presentation

Aquatic Insect of Isikhi Reservoir (Civril/Denizli)
Sevcan Yaman*, ibrahim Ozdal
Fisheries Research Institute, Egirdir, Isparta, Tiirkiye
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Abstract:

Aquatic insects are a group of invertebrates that spend part or all of their life cycle in aquatic
environments. They constitute an essential component of the food web in lake ecosystems. By
decomposing organic matter, they play a critical role in nutrient cycling and energy transfer.
Furthermore, they serve as an important food source for fish, arthropods, amphibians, and
waterbirds inhabiting lake ecosystems. Owing to their sensitivity and distributional responses to
changes in water quality parameters, aquatic insects are widely used as biological indicators for
assessing the ecological status of lakes. Therefore, the investigation of aquatic insect communities
is essential for the conservation, monitoring, and sustainable management of lake ecosystems.

Wetlands are highly diverse aquatic ecosystems in terms of both flora and fauna. Isikl1 Reservoir,
designated as a wetland, is located in the Civril District of Denizli Province at the headwaters of
the Biiyiikk Menderes River Basin. The reservoir is characterized by pronounced annual
fluctuations in water level, making it particularly important to investigate aquatic insects, which
represent one of the biological groups most affected by these fluctuations in the littoral zone.

In the present study, a comprehensive survey of the aquatic insect fauna was conducted in Isikl1
Reservoir, where no previous detailed faunistic investigation had been performed. Within the
framework of the Biological Monitoring Regulation, aquatic insect samples were collected from
five sampling stations located along the shoreline and within the reservoir during January, April,
July, and October of 2025. A total of 30 taxa belonging to seventeen different families were
identified. In addition, the ecological roles of the recorded taxa and their interactions with fish,
aquatic macrophytes, and other aquatic organisms inhabiting the reservoir were evaluated.

Keywords: Aquatic Insects, Wetlands, Ecological Indicators, Sustainable Management,
Macroinvertebrates.
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Isikh Baraj Gélii (Civril/Denizli) Balik Faunasinin, iklim Degisikligi ve Antropojenik Su
Seviye Dalgalanmalarina TepKkisi
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Egirdir Su Uriinleri Arastirma Enstitiisii Miidiirliigii, Ekoloji ve Kaynak Y®&netimi Boliimii
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Ozet:

I¢ su balik tiirleri i¢in &nemli yasam alani ve yiiksek biyolojik ¢esitlilik alanlarinin basinda gél ve
sulak alanlar gelmektedir. Son yillarda tiim Diinyada kiiresel iklim degisikligi sebebiyle yasanan
kuraklik ve ayni zamanda insanoglu tarafindan tarimsal amagli gergeklestirilen yogun su ¢ekimleri
baliklar i¢in 6nemli olan bu alanlarda olumsuz yonde degisimlere neden olmustur. Gol ve sulak
alanlarda yasanan bu su seviye degisimleri balik faunalarinin iireme alanlarindaki bozulmalara,
yasama alanlarinin kaybolmasina, su kalite parametrelerindeki degisimlere ve besin agindaki
azalmalara neden olarak baliklar1 olumsuz yonde etkilemektedir. Sulak alanlar su seviyelerindeki
dalgalanmalardan en c¢ok etkilenen su kiitleleridir. Biiylik Menderes havzasinda yer alan Isikli
Baraj Golii de bu degisimlerden etkilenen ve degisim sonuglarini ekolojik anlamda dogrudan
gosteren sulak alanlardan biridir. Isikli Baraj Goliiniin son 30 yillik su seviye degisimleri
incelendiginde 2020°den sonra goliin su seviyelerinde her yil %10-15’lik bir azalma oldugu
goriilmektedir. Bu calisma kapsaminda, 2025 yilinda Biyolojik Izleme Tebligi cercevesince 2
ornekleme noktasinda Ocak, Nisan, Temmuz ve Ekim aylarinda kiyidan 18rip ile gol igerisinden
cesitli gdz acgikliklarina sahip uzatma aglari ile balik 6rneklemeleri gerceklestirilmistir. Elde edilen
bu veriler gdlde ge¢mis yillarda gergeklestirilen balik faunasi arastirmalari ile karsilastirilmis ve
elde edilen bulgular, su seviyesi dalgalanmalarinin balik tiirlerinin dagilimi, bollugu ve habitat
kullanimi iizerinde 6nemli etkiler olusturdugunu gostermektedir. Caligma ayni zamanda Isikli
Baraj Goli'nde siirdiiriilebilir su yonetimi uygulamalarinin balik faunalar1 lizerindeki baskiy1
kaldirmak i¢in gelistirilmesinin gerekli oldugunu ortaya koymak ve balik biyogesitliliginin
korunmasina yonelik stratejilerin belirlenmesine katki saglamay1 amaglamaktadir.

Anahtar Kkelimeler: Siirdiiriilebilir Su Yonetimi, Balik Faunasi, Kiiresel iklim Degisikligi, Su
Seviyesi Degisimleri, Isikl1 Baraj Golii.
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Response of Fish Fauna in Isikh Reservoir (Civril, Denizli, Tiirkiye) to Climate Change
and Anthropogenic Water-Level Fluctuations

Hatun Alperi Ozdemir*, ibrahim Ozdal
Egirdir Fisheries Research Institute, Department of Ecology and Resource Management

*hatun.alperiozdemir(@tarimorman.gov.tr

Abstract:

Lakes and wetlands constitute some of the most important habitats for inland fish species and
support exceptionally high levels of biodiversity. However, increasing drought associated with
global climate change, together with intensive water abstraction for agricultural irrigation, has
caused substantial ecological alterations in many freshwater ecosystems worldwide. Fluctuations
in water level may degrade spawning habitats, reduce the availability of suitable living
environments, alter water quality, and disrupt trophic interactions, thereby negatively affecting
fish communities.

Wetlands are particularly vulnerable to hydrological fluctuations, and Isikli Reservoir, located
within the Biiyiik Menderes River Basin, represents one of the freshwater ecosystems where these
changes have become increasingly evident. Analysis of long-term hydrological records indicates
that, since 2020, the reservoir water level has declined annually by approximately 10—15%,
reflecting the combined impacts of climate variability and increasing anthropogenic water demand.
Within the framework of the Biological Monitoring Regulation, fish sampling was conducted in
January, April, July, and October 2025 at two representative stations. Fish were collected using
beach seines in littoral habitats and multi-mesh gill nets in open-water areas. The obtained data
were compared with historical fish fauna surveys previously conducted in the reservoir.
Comparative analyses revealed that water-level fluctuations have significantly influenced fish
distribution patterns, relative abundance, and habitat utilization. These hydrological changes have
altered the availability of suitable habitats and have likely contributed to shifts in community
composition within the reservoir.

The findings highlight the urgent need to develop sustainable water-management strategies aimed
at reducing pressures on fish populations while maintaining ecosystem integrity. Furthermore, this
study provides valuable scientific information for the conservation of fish biodiversity and the
implementation of adaptive management practices under ongoing climate change scenarios.

Keywords: sustainable water management, fish fauna, global climate change, water-level
fluctuations, Isikli Reservoir.
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Gollerde Trofik Durum Indeksleri: Degerlendirme Parametreleri, Stmflandirma ve
Siirdiiriilebilir Yonetimdeki Rolii

Cemal Cevher'*, Osman Cetinkaya?

' Egirdir Su Uriinleri Arastirma Enstitiisii Miidiirliigii, Ekoloji ve Kaynak Y6netimi Boliimii /
Tiirkiye
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Ozet:

Goller, noktasal ve yaygin kirleticiler tarafindan 6trofikasyon tehdidi altinda olan su kiitleleridir.
Bu tehditlere; kiiresel iklim degisikligi sonucu meydana gelen kuraklik, su kalitesindeki
bozulmalar ve antropojenik kokenli kirleticiler neden olmaktadir. Bu kirletici faktorlerin gollere
vermis olduklar1 ekolojik ve limnolojik etkiler géllerin siirdiiriilebilirligi agisinda olduk¢a 6nemli
olup siirekli takip edilmesi gerekmektedir. Bu etkileri ortaya koymak i¢in Trofik Durum indeksleri
(TDI) kullanilmakta ve sonuglar1 sayisallastirilarak yorumlanmaktadir. Sayisallastirmada Toplam
Fosfor (TP), Toplam Azot (TN), Klorofil-a (Chl-a) ve Secchi Diski Derinligi (SD) gibi temel
fizikokimyasal ve biyolojik parametreler kullanilmaktadir. Bu parametrelere gore elde edilen
sonuclar golleri limnoloji alaninda oligotrofik, mezotrofik, otrofik ve hiperdtrofik olarak
simiflandirmaktadir. Bu siniflandirmalara gore gollere yonelik yonetim planlari gelistirilmektedir.
Bu calismada trofik durum indeksleri kullanilarak gollerin biyolojik verimlilikleri ile kullanim
amaglarina gore (tarimsal sulama, icme suyu, balik¢ilik vb.) su kalite degerleri ele alinarak gollerin
mevcut ekolojik durumlarinin ortaya konulmasi amacglanmaktadir. Calismada genel olarak 4
indeks kullanilmis olup bu indeksler Carlson Trofik Durum Indeksi (TSI), Yeni Zelanda Trofik
Indeksi (TLI), OECD Trofik Durum Degerlendirme Kriterleri ve Tiirkiye gélleri igin kullanilan
Yiizey Sulari Kalite Yonetmeligine gore uyarlanan Tiirkiye Trofik Seviye indeksi (TrTLI) dir.
Ayrica ¢alismada sucul ekosistemlerde alg iiretimini sinirlandiran besin elementi dinamigini
anlamak iizere TN/TP oraninin 6nemi (azot veya fosfor sinirlayiciligl) irdelenmistir. Sonug olarak
bu ¢alisma ile ulasilmak istenen unsur; su iiriinleri ve limnoloji alaninda ¢alisanlar i¢in ¢ok 6nemli
hesaplama yontemleri olan TDI’lerini etkin kullanmak gerektigi konusunda farkindalik
olusturmak ve g6l ydnetimi, restorasyon planlamalari, koruma stratejileri ve siirdiiriilebilir
balik¢ilik uygulamalarinda karar vericilere bilimsel bir altlik sunmaktir.

Anahtar kelimeler: Otrofikasyon, G61 Y&netimi, Su Kalitesi, Carlson indeksi, Siirdiiriilebilirlik.
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Trophic State Indices in Lakes: Assessment Parameters, Classification, and Their Role in
Sustainable Management

Cemal Cevher'*, Osman Cetinkaya®

! Ministry of Agriculture and Forestry, Fisheries Research Institute 32500 Egirdir Isparta/
Turkiye

2 Isparta Applied Sciences University, Egirdir Fisheries Faculty East Campus 32260
Isparta/Turkiye

*cemal.cevher@tarimorman.gov.tr

Abstract:

Lakes are among the aquatic ecosystems most vulnerable to eutrophication caused by both point
and non-point pollution sources. Increasing anthropogenic nutrient inputs, deterioration of water
quality, prolonged droughts, and the impacts of global climate change have intensified ecological
pressures on freshwater ecosystems. Continuous assessment of these pressures is therefore
essential for sustainable lake management and conservation. Trophic State Indices (TSIs) are
widely used quantitative tools for evaluating lake productivity and ecological condition. These
indices are primarily based on key physicochemical and biological variables, including Total
Phosphorus (TP), Total Nitrogen (TN), chlorophyll-a (Chl-a), and Secchi Disk Depth (SD).
According to these parameters, lakes are generally classified as oligotrophic, mesotrophic,
eutrophic, or hypertrophic, providing a scientific basis for management and restoration strategies.
This study reviews the principal trophic state assessment approaches used worldwide and discusses
their applicability for evaluating lake water quality in relation to ecosystem productivity and
multiple water-use objectives, including irrigation, drinking water supply, fisheries, and ecosystem
conservation. Four commonly applied trophic assessment systems are comparatively examined:
the Carlson Trophic State Index (TSI), the New Zealand Trophic Level Index (TLI), the OECD
trophic classification criteria, and the Tiirkiye Trophic Level Index (TrTLI), which has been
adapted in accordance with the Turkish Surface Water Quality Regulation. In addition, the
ecological significance of the TN/TP ratio as an indicator of nutrient limitation (nitrogen versus
phosphorus limitation) is discussed to improve understanding of nutrient dynamics regulating algal
production in freshwater ecosystems. Overall, this review emphasizes the importance of applying
trophic state indices as standardized scientific tools for ecological assessment, lake restoration
planning, conservation strategies, and sustainable fisheries management. The study aims to
enhance awareness among limnologists and water-resource managers regarding the effective
interpretation and practical application of trophic assessment methods.

Keywords: eutrophication, lake management, water quality, Carlson Index, sustainability.
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Tarimsal Pestisitlerin Sucul Coleoptera Uzerindeki Ekolojik Etkileri: Tath Su
Ekosistemleri Acisindan Bir Degerlendirme

Nisa Diler*, Ziibeyde Nur Yal¢in, Sakin Vural Varh
Balikesir Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji

*nisadiler202@gmail.com

Ozet:

Tarimsal tiretimde verim kayiplarini 6nlemek amaciyla yaygin olarak kullanilan pestisitler, hedef
dis1 organizmalar iizerinde 6nemli ekolojik riskler olusturmaktadir. Ozellikle tarim alanlarmmn
yakiinda yer alan akarsu, gol, golet ve sulak alanlara yiizey akisi, drenaj sular1 ve atmosferik
tasinim yoluyla ulasan pestisitler, sucul ekosistemlerin biyolojik biitiinliglinii tehdit etmektedir.
Sucul Coleoptera (Dytiscidae, Hydrophilidae, Gyrinidae, Haliplidae, Noteridae ve Elmidae gibi)
tirleri, tath su ekosistemlerinde hem predatér hem de ayristirict olarak 6nemli ekolojik roller
istlenmekte ve cevresel degisimlere duyarliliklar1 nedeniyle biyolojik izleme c¢alismalarinda
onemli biyoindikator gruplar arasinda yer almaktadir.

Bu calismada, tarimsal pestisitlerin sucul Coleoptera tiirleri lizerindeki etkilerine iligkin giincel
literatiir degerlendirilmistir. Insektisitlerin dogrudan toksik etkilerinin yani sira pestisit kaynakli
habitat degisimlerinin, tiir zenginligi ve bollugunda azalmaya neden oldugu; hassas tiirlerin
ortadan kalkmasiyla topluluklarin daha toleransl: tiirler lehine yeniden sekillendigi belirlenmistir.
Ozellikle organofosfatlar, piretroitler ve neonikotinoidler gibi yaygin pestisit gruplarmin larval
gelisim, davranis, beslenme etkinligi ve lireme basarisi iizerinde olumsuz etkiler olusturdugu rapor
edilmektedir. Ayrica pestisitlerin asetilkolinesteraz aktivitesi, oksidatif stres parametreleri ve
enerji metabolizmasi iizerinde degisikliklere neden olarak bireysel diizeyde fizyolojik bozulmalara
yol actig1 da bildirilmektedir. Bu etkiler, sucul boceklerin yapisini degistirerek trofik iliskilerde
bozulmalara ve ekosistem siireclerinde islev bozukluklarina yol agabilir. Sonug olarak, sucul
Coleoptera tiirleri pestisit kaynakli ¢evresel baskilarin belirlenmesinde etkili biyolojik indikatdrler
olarak degerlendirilebilir. Tarimsal alanlarda pestisit kullaniminin ekosistem tabanli yaklagimlarla
yonetilmesi, tampon bolgelerin olusturulmasi ve biyolojik izleme c¢aligmalarinin artirilmasi, tath
su ekosistemlerinin korunmasi agisindan biiyiik 6nem tagimaktadir. Bu degerlendirme, tarimsal
kirliligin limnolojik sistemler iizerindeki etkilerinin anlasilmasima katkida bulunmay1 ve
gelecekteki ekolojik risk degerlendirmeleri icin bilimsel bir temel saglamay1 amaclamaktadir.

Anahtar kelimeler: Biyoindikatorler, Ekotoksikoloji, Pestisitler, Sucul Coleoptera, Tatli su
ekosistemleri
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Ecological Effects of Agricultural Pesticides on Aquatic Coleoptera: An Assessment from
the Perspective of Freshwater Ecosystems

Nisa Diler*, Ziibeyde Nur Yal¢in, Sakin Vural Varh
Balikesir University, Faculty of Arts and Sciences, Department of Biology
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Abstract:

Pesticides are extensively applied in agricultural production to minimize crop losses; however,
they also pose substantial ecological risks to non-target organisms. Through surface runoff,
agricultural drainage, and atmospheric transport, pesticide residues frequently reach rivers, lakes,
ponds, and wetlands, thereby threatening the biological integrity of freshwater ecosystems.
Aquatic beetles (Coleoptera), including members of the families Dytiscidae, Hydrophilidae,
Gyrinidae, Haliplidae, Noteridae, and Elmidae, perform essential ecological functions as
predators, scavengers, and decomposers in freshwater environments. Owing to their sensitivity to
environmental disturbances, these organisms are widely recognized as valuable biological
indicators for ecological monitoring.

This study presents a comprehensive review of recent literature addressing the ecological impacts
of agricultural pesticides on aquatic Coleoptera. Beyond their direct toxic effects, pesticides have
been shown to alter habitat quality, reduce species richness and abundance, and promote
community restructuring through the replacement of sensitive taxa by more tolerant species.
Particular attention is given to the ecological consequences of widely used pesticide groups,
including organophosphates, pyrethroids, and neonicotinoids, which have been reported to impair
larval development, feeding behaviour, reproductive success, and overall survival. In addition,
pesticide exposure affects physiological processes by altering acetylcholinesterase activity,
oxidative stress responses, and energy metabolism, ultimately compromising organismal fitness.
These physiological disturbances may propagate through aquatic food webs, disrupting trophic
interactions and impairing ecosystem functioning. Overall, aquatic Coleoptera constitute highly
effective biological indicators for detecting pesticide-induced environmental stress. The adoption
of ecosystem-based pesticide management, establishment of riparian buffer zones, and expansion
of long-term biomonitoring programmes are essential for conserving freshwater biodiversity and
maintaining ecosystem health. This review provides an updated scientific framework for
understanding pesticide impacts on limnological systems and contributes to future ecological risk
assessment studies.

Keywords: bioindicators, ecotoxicology, pesticides, aquatic Coleoptera, freshwater ecosystems.



mailto:*nisadiler202@gmail.com

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Ozet No: 67
Sunum Tiiri: Sozlii Sunum

Isikli Golii'niin Trofik Durumunun Indeks ile Degerlendirilmesi
Fatma Toslak*, Cafer Bulut, Ibrahim Ozdal
Egirdir Su Uriinleri Arastirma Enstitiisii Miidiirliigii, Su Uriinleri

*fatma.toslak@tarimorman.gov.tr

Ozet:

Gol ve rezervuar ekosistemlerinde trofik durum, su kiitlesinin besin maddesi diizeyini ve biyolojik
iretkenligini ifade eden temel bir ekolojik gostergedir. Trofik yap1; basta azot ve fosfor olmak
izere besin elementlerinin konsantrasyonlari, fitoplankton biyokiitlesi, su berrakligi ve ¢6ziinmiis
oksijen gibi parametreler tarafindan belirlenmektedir. Su kaynaklarinin trofik durumunun
izlenmesi, otrofikasyon riskinin degerlendirilmesi, su kalitesinin korunmasi ve siirdiirtilebilir
yonetim stratejilerinin gelistirilmesi agisindan biiyiik énem tasimaktadir. Ozellikle tarimsal
faaliyetler, evsel ve endiistriyel kaynakli kirletici girdiler ile iklim degisikligine bagli hidrolojik
degisimler, gol ekosistemlerinde trofik yapmnin degismesine neden olabilmektedir. Denizli il
siirlar igerisinde yer alan Isikli Golii, Biiyilkk Menderes Havzasi'nin 6nemli sulak alanlarindan
biri olup bolgesel tarimsal sulama faaliyetleri agisindan stratejik oneme sahiptir. Go6l, ayni
zamanda zengin biyolojik ¢esitliligi ve sulak alan ekosistemi 6zellikleri nedeniyle ekolojik agidan
degerli bir su kiitlesidir. Ancak bdlgede yillik ortalama yagis miktarinin 409,56 mm, yillik
ortalama buharlagsma miktarinin ise 472,44 mm olmas1 yar1 kurak iklim kosullarinin etkisini
gostermektedir. Bunun yaninda son yillarda etkileri giderek artan iklim degisikligi, kuraklik, su
seviyesindeki dalgalanmalar ve havza genelindeki tarimsal faaliyetler géliin su kalitesi ve trofik
yapisi lizerinde baski olusturmaktadir. Bu nedenle goliin mevcut trofik durumunun belirlenmesi,
gelecekte olusabilecek ekolojik risklerin degerlendirilmesi agisindan 6nem arz etmektedir. Bu
calisma kapsaminda Isikli Golii'niin trofik durumunun belirlenmesi amaciyla 2025 yili Ocak,
Nisan, Temmuz ve Ekim aylarinda gélde belirlenen bes istasyondan su ornekleri alinmistir.
Orneklerde ¢oziinmiis oksijen, toplam fosfor (TP), toplam azot (TN), klorofil-a (Chl-a) ve Secchi
diski derinligi (SD) parametreleri analiz edilmistir. Elde edilen veriler kullanilarak géliin trofik
durumu ilgili trofik durum indeksi kapsaminda degerlendirilmis ve sonuglar Yeriistii Su Kalitesi
Yonetimi YoOnetmeligi'nde yer alan trofik siniflandirma kriterlerine gore yorumlanmistir. Calisma
sonucunda Isiklt Golii'nlin besin diizeyi ve ekolojik durumunun ortaya konulmasi, golde
stirdiiriilebilir su kaynaklar1 yonetimi ve koruma stratejilerinin gelistirilmesine bilimsel katki
saglanmast amaglanmaistir.

Anahtar kelimeler: Isikli GO, trofik durum, 6trofikasyon, su kalitesi, trofik durum indeksi
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Abstract:

The trophic status of lakes and reservoirs represents one of the most important indicators of
nutrient enrichment and biological productivity. It is primarily determined by nutrient
concentrations, phytoplankton biomass, water transparency, and dissolved oxygen conditions.
Continuous monitoring of trophic status is therefore essential for evaluating eutrophication risk,
protecting water quality, and developing sustainable freshwater management strategies.
Agricultural activities, domestic and industrial discharges, together with hydrological alterations
associated with climate change, have increasingly modified the trophic characteristics of many
freshwater ecosystems. Isikli Lake, situated within the Biiyiik Menderes River Basin in Denizli
Province, constitutes one of the region's most important wetlands owing to its ecological
significance and strategic role in agricultural irrigation. Nevertheless, the combination of semi-
arid climatic conditions, increasing drought frequency, fluctuating water levels, and intensive
agricultural activities has imposed growing pressures on the lake's ecological condition. To
determine the current trophic status of the lake, water samples were collected from five sampling
stations during January, April, July, and October 2025. Physicochemical and biological
parameters, including dissolved oxygen, Total Phosphorus (TP), Total Nitrogen (TN), chlorophyll-
a (Chl-a), and Secchi Disk Depth (SD), were analysed and subsequently evaluated using
appropriate trophic state indices in accordance with the Turkish Surface Water Quality Regulation.
The study aims to establish the present trophic condition of Isikl1 Lake while providing a scientific
basis for future ecological risk assessments, sustainable water-resource management, and
conservation planning under changing environmental conditions.

Keywords: Isikli Lake, trophic status, eutrophication, water quality, trophic state index.
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Iklim Degisikligine Bagh Issnmanin Carassius auratus (Linnaeus, 1758)’ta Kronik TiO:
Toksisitesine Etkisi

Irmak Bilgiseven*, Nagihan Giilsoy
Marmara Universitesi, Fen Fakiiltesi, Biyoloji

*Irmak.bilgiseven@marmara.edu.tr

Ozet:

Iklim degisikligine bagli 1sinmanin, sucul sistemlerde miihendislik iiriinii partikiillerin olusturdugu
kirlilige bagli ekolojik riskleri degistirmesi beklenmektedir; ancak bu 1sinmanin, glines kremleri
ve kozmetiklerden dogrudan salinan veya endiistriyel faaliyetler ve diger tiiketici tirlinleri yoluyla
sucul ortamlara ulagan TiO: partikiillerine maruz kalan canlilarin biyolojik yanitlarini nasil
etkiledigi yeterince anlagilmamistir. Bu calismada, karacigerde Ti birikimi, oksidatif stres
biyobelirte¢leri, molekiiler savunma yanitlar1 ve solungag histopatolojisi degerlendirilerek termal
stresin Japon baliginda (Carassius auratus) kronik TiO: toksisitesini degistirip degistirmedigi
arastiritlmistir. Japon baliklar1 21 giin boyunca kontrol (25°C) ve yiiksek sicaklik (33°C)
rejimlerinde bulk TiO: (bTiO2; 2 mg/L) veya nano-TiO2’ye (nTiOz; 0,2 ve 2 mg/L) maruz
birakilmistir. Deney tasarimi, ongoriilen sucul TiO: konsantrasyon araliklarini ve iklim
degisikligiyle iliskili sicaklik stresi senaryolarini yansitacak sekilde belirlenmistir. Karacigerdeki
Ti birikimi ICP-OES ile belirlenmistir. Oksidatif stres, reaktif oksijen tiirleri (ROS), indirgenmis
glutatyon (GSH) ve katalaz (CAT) aktivitesi lizerinden degerlendirilmistir. abcbl, abecel, abec2
ve hsp90 ekspresyonlart RT-qPCR ile analiz edilmis, solunga¢ degisimleri histopatolojik olarak
degerlendirilmistir. Karacigerdeki Ti konsantrasyonlar1 33°C’de 25°C’ye kiyasla azalma
gostermesine ragmen, yiiksek sicaklik biyolojik etkiyi azaltmamistir. Bunun yerine termal stres
ROS diretimini artirmig ve GSH yanitlarint diizenlemis, CAT aktivitesi ise degismemistir.
Transkripsiyonel diizeyde TiO: maruziyeti molekiiller savunmayi1 gene Ozgii bir sekilde
degistirmistir: abcbl, abce2 ve hsp90, 33°C’de 2 mg/L TiO- gruplarinda giiclii ekspresyon artisi
gosterirken, abeel ekspresyonu yiiksek doz maruziyeti altinda 25°C’de baskilanmig, 33°C’de ise
artmigtir. Regresyon analizi, 33°C’de ABC tasiyict ekspresyonundaki degisimin biiylik dlgiide
hsp90 ekspresyonuyla iliskili oldugunu gostermistir. Solungac histopatolojisi, dzellikle bTiO:
maruziyeti altinda lamellar hiperplazi, hipertrofi, lamellar flizyon ve degismis miisin dagilimini
iceren kalict doku hasarin1 ortaya koymustur. Genel olarak yiiksek sicaklik, kronik TiO:
toksisitesini yalnizca artirmak ya da azaltmak yerine yeniden sekillendirmistir. Bulgular, termal
stres altinda TiO: toksisitesinin degerlendirilmesinde yalnizca karacigerdeki Ti birikimine
odaklanmanin yeterli olmadigini; solungag¢ hasari ile stres yaniti yolaklarindaki degisimlerin de
biyolojik yanitin sekillenmesinde 6nemli rol oynadigini gostermektedir.

Anahtar kelimeler: TiO-, termal stres, Japon balig1, ABC tasiyici ailesi, solungag histopatolojisi
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Effects of Climate Change-Induced Warming on Chronic TiO: Toxicity in Carassius
auratus (Linnaeus, 1758)
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Abstract:

Climate change-driven warming is expected to alter the ecological risks associated with engineered
particles in aquatic environments. However, the influence of elevated temperature on the
biological responses of aquatic organisms exposed to titanium dioxide (Ti0:) particles originating
from sunscreens, cosmetics, industrial activities, and other consumer products remains
insufficiently understood. This study investigated whether thermal stress modifies the chronic
toxicity of bulk TiO:2 (bTiO2) and nano-TiO2 (nTi0:) in goldfish (Carassius auratus) by evaluating
hepatic titanium accumulation, oxidative stress biomarkers, molecular defense responses, and gill
histopathology. Fish were exposed for 21 days to control (25°C) and elevated temperature (33°C)
conditions in combination with bTiO2 (2 mg L") or nTiO: (0.2 and 2 mg L™"). The experimental
design reflected environmentally relevant TiO: concentrations together with projected warming
scenarios associated with climate change. Titanium accumulation in liver tissue was quantified
using ICP-OES. Oxidative stress responses were assessed through reactive oxygen species (ROS)
production, reduced glutathione (GSH) levels, and catalase (CAT) activity. Thermal stress
increased ROS production and altered GSH responses, whereas CAT activity remained largely
unchanged. At the transcriptional level, TiO2 exposure induced gene-specific molecular responses.
The expression of abcbl, abee2, and hsp90 increased markedly in fish exposed to 2 mg L™ TiO-
at 33°C, while abccl expression was suppressed under high-dose exposure at 25°C but
significantly upregulated at 33°C. Regression analyses demonstrated that alterations in ABC
transporter gene expression under elevated temperature were strongly associated with hsp90
expression. Histopathological examination revealed persistent gill damage, particularly in fish
exposed to bulk TiO., including lamellar hyperplasia, hypertrophy, lamellar fusion, and altered
mucin distribution. Overall, elevated temperature did not simply increase or decrease chronic TiO:
toxicity but fundamentally reshaped the toxicological response. The findings demonstrate that
evaluating TiO: toxicity under future climate scenarios requires consideration not only of tissue
metal accumulation but also of gill pathology and molecular stress-response pathways.

Keywords: TiO., thermal stress, goldfish, ABC transporter family, gill histopathology.
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Kiiresel Sicakhklardaki Artisin Akarsularda Sucul Omurgasizlar Uzerine Etkileri ve
Biyotik Indesklerdeki Hatalar
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Ozet:

Kiiresel iklim degisikligi, 6zellikle son yiizyilda gozlenen kiiresel sicaklik artislar1 ve ekstrem
iklim olaylarinin sikligindaki yiikselis yoluyla tatli su ekosistemleri iizerinde belirgin ve ¢ok
boyutlu etkiler olusturmaktadir. Akarsular, goller ve sulak alanlar; fiziksel, kimyasal ve biyolojik
ozellikler agisindan bu degisimlere kars1 oldukca hassas sistemlerdir. Tatli su organizmalarinin dar
termal tolerans araliklarma sahip olmasi, sucul ekosistemleri iklim degisikligine karst daha
kirilgan hale getirmektedir. Bu nedenle artan su sicakliklari, tiir dagilimi, popiilasyon dinamikleri
ve ckosistem igleyisi ilizerinde Onemli degisimlere yol agmaktadir. Bu baglamda bentik
makroomurgasizlar, 6zellikle Ephemeroptera, Plecoptera ve Trichoptera (EPT) takimlari, ¢cevresel
degisimlere duyarliliklar1 nedeniyle yaygin bicimde biyogdsterge olarak kullanilmaktadir. Bu
organizmalar, su kalitesi ve ekosistem biitiinliiglinlin degerlendirilmesinde temel bir rol oynarken,
ayn1 zamanda besin dongiisii ve enerji akisi gibi ekosistem siireclerinin isleyisinde de kritik
gorevler istlenmektedir. Ancak iklim degisikligine baglh sicaklik artisi, ¢dzlinmiis oksijen
azalmasi, akis rejimi degisiklikleri ve kirlilik gibi ¢oklu stres faktorleri, bu topluluklarin yapisim
onemli Ol¢iide etkilemektedir. Sicaklik artislart makroomurgasizlarin biiyiime, gelisim, iireme
basarist ve dagilim desenlerini dogrudan degistirirken; dolayli olarak metabolik stresin artmasi ve
habitat kalitesinin bozulmasi gibi etkilerle ekosistem diizeyinde sonuclar ortaya ¢ikarmaktadir. Bu
siireg, tlr ¢cesitliliginde azalma, topluluk yapisinda homojenlesme ve ekosistem fonksiyonlarinda
zayiflama ile sonucglanabilmektedir. Bu degisimler, biyotik indekslerin EPT oranlar1 ve benzeri
gostergeler) yorumlanmasinda belirsizliklere yol agarak ekolojik degerlendirmelerin dogrulugunu
etkileyebilmektedir. Sonug olarak, iklim degisikliginin akarsu ekosistemleri lizerindeki etkilerinin
anlagilmast; biyolojik ¢esitliligin korunmasi, ekosistem hizmetlerinin siirdiirtilebilirligi ve etkili su
yoOnetimi stratejilerinin gelistirilmesi agisindan kritik 6neme sahiptir. Bu nedenle nehirlerin termal
rejimindeki degisimlerin ve insan kaynakli baskilarin sucul makroomurgasiz topluluklar:
tizerindeki etkilerinin biitiinciil bir ¢ercevede degerlendirilmesi gerekmektedir.

Anahtar kelimeler: Sucul omurgasizlar, akarsu, biyotik indeksler, sicaklik degisimi, su yonetimi
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Abstract:

Global climate change, particularly the rise in global temperatures and the increasing frequency of
extreme climatic events, is exerting profound effects on freshwater ecosystems. Rivers, streams,
lakes, and wetlands are highly sensitive to alterations in their physical, chemical, and biological
characteristics, while the relatively narrow thermal tolerance of freshwater organisms makes these
ecosystems especially vulnerable to climate-driven warming. Among freshwater organisms,
benthic macroinvertebrates particularly members of the orders Ephemeroptera, Plecoptera, and
Trichoptera (EPT) are widely employed as biological indicators because of their high sensitivity
to environmental disturbances. Besides serving as indicators of ecological quality, these organisms
play fundamental roles in nutrient cycling, organic matter decomposition, and energy transfer
within aquatic food webs. This review evaluates how increasing water temperature influences the
diversity, distribution, and community structure of aquatic macroinvertebrates and discusses the
consequences for biological assessment methods. Thermal alterations may lead to shifts in species
composition, reductions in biodiversity, homogenization of aquatic communities, and impairment
of ecosystem functioning. Such ecological changes may also compromise the accuracy and
interpretation of commonly used biotic indices, including EPT-based metrics, potentially leading
to biased assessments of ecological status. The study emphasizes that the ecological consequences
of climate change should be explicitly considered in freshwater biomonitoring programmes.
Integrating thermal regime changes and other anthropogenic pressures into biological assessment
frameworks will improve the reliability of ecological evaluations and contribute to the
development of more effective water-resource management strategies under changing climatic
conditions.

Keywords: Aquatic invertebrates, streams, biotic indices, temperature change, water
management.
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Ozet:

Iklim degisikligi, kiiresel hidrolojik déngiiyii etkileyerek i¢ su kaynaklarmin miktari, kalitesi ve
ekolojik isleyisi tizerinde 6nemli degisimlere yol agmaktadir. Nehirler, goller, baraj rezervuarlari,
sulak alanlar ve yeralt1 sular1 gibi i¢ su sistemleri; sicaklik artis1, yagis rejimlerindeki diizensizlik
ve asir1 hava olaylarinin sikligindaki artis nedeniyle giderek daha kirilgan hale gelmektedir. Bu
calismada, iklim degisikliginin i¢ sular iizerindeki hidrolojik ve ekolojik etkileri biitiinciil bir
yaklagimla degerlendirilmistir.

Artan kiiresel sicakliklar, buharlagsma hizinm yiikselterek 6zellikle yar1 kurak ve kurak bolgelerde
su kaybin1 artirmaktadir. Bunun sonucunda gol ve nehir seviyelerinde diisiisler meydana gelmekte,
su stresi belirgin sekilde artmaktadir. Yagis rejimlerinde gozlenen degisimler ise bazi bolgelerde
uzun siireli kurakliklar1 tetiklerken, bazi bolgelerde ani ve siddetli taskinlarin gériilmesine neden
olmaktadir. Bu durum, su kaynaklarimin mevsimsel ve yillik dagilimini dengesiz hale
getirmektedir. Ekolojik acidan degerlendirildiginde, su sicakligindaki artis ¢oziinmiis oksijen
seviyelerini diisiirmekte ve sucul canlilarin yasam kosullarmi zorlastirmaktadir. Ozellikle gol ve
baraj ekosistemlerinde besin maddesi yiikiiniin artmasi, 6trofikasyon ve alg patlamalar1 gibi su
kalitesini bozan siire¢leri hizlandirmaktadir. Sulak alanlarin kurumasi ve habitat kaybi ise
biyolojik ¢esitlilik iizerinde ciddi baskilar olusturmaktadir. Sosyoekonomik agidan bakildiginda,
i¢ su kaynaklarindaki degisimler tarimsal iiretim, enerji iiretimi ve igme suyu temini gibi temel
alanlar1 dogrudan etkilemektedir. Su kitlig1, gida giivenligi risklerini artirirken, hidroelektrik enerji
iiretiminde dalgalanmalara neden olmaktadir. Sonug olarak, iklim degisikligi i¢ su sistemlerini ¢ok
boyutlu olarak etkilemekte ve su kaynaklarinin siirdiriilebilir yonetimini zorunlu hale
getirmektedir. Bu nedenle, entegre su yoOnetimi yaklasimlarinin gelistirilmesi ve iklim
degisikligine uyum stratejilerinin uygulanmasi kritik 6nem tagimaktadir.

Anahtar kelimeler: iklim Degisikligi, I¢ Sular, Hidroloji, Ekoloji, Su Sicaklig1
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Abstract

Climate change is affecting the global hydrological cycle and causing significant alterations in the
quantity, quality, and ecological functioning of inland water resources. Inland water systems,
including rivers, lakes, reservoirs, wetlands, and groundwater bodies, are becoming increasingly
vulnerable due to rising temperatures, irregular precipitation patterns, and the growing frequency
of extreme weather events. This study comprehensively evaluates the hydrological and ecological
impacts of climate change on inland waters.Increasing global temperatures enhance evaporation
rates, particularly in arid and semi-arid regions, leading to substantial water losses.

As aresult, declining lake and river levels are observed, while water stress intensifies considerably.
Changes in precipitation regimes trigger prolonged droughts in some regions and sudden, severe
flooding events in others, resulting in an increasingly uneven seasonal and annual distribution of
water resources.From an ecological perspective, elevated water temperatures reduce dissolved
oxygen concentrations and create challenging conditions for aquatic organisms. In particular,
increased nutrient loading in lake and reservoir ecosystems accelerates water-quality deterioration
processes such as eutrophication and harmful algal blooms. Furthermore, the drying of wetlands
and associated habitat loss exert considerable pressure on biodiversity.From a socioeconomic
standpoint, changes in inland water resources directly affect critical sectors such as agriculture,
energy production, and drinking water supply. Water scarcity increases food security risks and
contributes to fluctuations in hydropower generation.zIn conclusion, climate change exerts
multidimensional impacts on inland water systems, making the sustainable management of water
resources increasingly essential. Therefore, the development of integrated water management
approaches and the implementation of climate adaptation strategies are of critical importance.

Keywords: Climate Change, Inland Waters, Hydrology, Ecology, Water Temperature
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Deniz seviyesinin ylikselmesi, kiy1 ekosistemleri ve yiizey su sistemleri lizerinde ¢ok boyutlu
cevresel etkiler olusturmaktadir. Ozellikle sulak alanlar, deltalar, lagiinler ve batakliklar bu
siirecten dogrudan etkilenmekte; artan deniz suyu baskisi nedeniyle su altinda kalma, habitat
daralmas1 ve ekolojik yap1 degisimleri meydana gelmektedir. Sulak alanlarin kaybi, biyolojik
cesitliligin azalmasina ve birgok sucul tiir i¢in kritik 6neme sahip ilireme ve beslenme alanlarinin
bozulmasima neden olmaktadir. Bunun yaninda, bu alanlarin dogal tagskin tamponu islevinin
zayiflamasi, kiy1 bolgelerinde tagkin riskini artirmaktadir.

Deniz seviyesindeki yiikselme ayni zamanda nehirlerin hidrodinamik yapisini etkileyerek akis
rejimlerinde degisikliklere yol agmaktadir. Ozellikle diisiik egimli kiy1 havzalarinda nehirlerin
denize bosalmas1 zorlagmakta, akis hizlar1 azalmakta ve geri tepmeli taskin olaylar1 daha sik
goriilmektedir. Bu durum sediment birikimini artirarak nehir yataklarinin morfolojik yapisini
degistirebilmekte ve tagkin riskini daha da yiikseltebilmektedir.

Su kalitesi agisindan degerlendirildiginde, kiy1 taskinlari sirasinda kirleticilerin yiizey sularina
taginmast 6nemli bir ¢evresel sorun olusturmaktadir. Ayrica sicaklik ve tuzluluk degisimleri
¢Oziinmiis oksijen seviyelerinde azalmaya neden olarak sucul yagami olumsuz etkilemektedir. Bu
kosullar, alg patlamalarinin artmasina ve ekosistem dengesinin bozulmasina zemin
hazirlamaktadir. Deniz seviyesi yiikselmesinin etkileri, iklim degisikligine bagl asir1 yagislar ve
kuraklik olaylari ile birlestiginde daha karmagik ve yikici sonuglar dogurmaktadir. Artan ani sel
olaylar1 ile birlikte tathi su kaynaklarinin miktar1 ve kalitesi lizerinde baski olugmakta, boylece su
kaynaklarimin siirdiiriilebilir yonetimi daha kritik hale gelmektedir. Bu nedenle, kiy1 alanlarinda
iklim degisikligine uyum stratejilerinin gelistirilmesi ve sulak alanlarin korunmasia yonelik
biitiinciil yaklasimlarin uygulanmasi biiyiik 6nem tasimaktadir.

Anahtar kelimeler: Deniz Seviyesi, Kiy1 Ekosistemleri, Sulak Alanlar, Iklim Degisikligi
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Abstract:

Sea-level rise generates multidimensional environmental impacts on coastal ecosystems and
surface water systems. Wetlands, deltas, lagoons, and marshes are particularly vulnerable to this
process, experiencing inundation, habitat contraction, and ecological transformations as a
consequence of increasing marine influence. The loss of wetlands contributes to declining
biodiversity and the degradation of critical breeding and feeding habitats for numerous aquatic
species. Furthermore, the weakening of their natural flood-buffering capacity increases flood risks
in coastal regions.

Sea-level rise also affects the hydrodynamic characteristics of river systems, leading to alterations
in flow regimes. Particularly in low-gradient coastal basins, river discharge into the sea becomes
increasingly restricted, flow velocities decrease, and backwater flooding events occur more
frequently. These conditions can enhance sediment accumulation, alter river channel morphology,
and further increase flood risks.

In terms of water quality, the transport of pollutants into surface waters during coastal flooding
events constitutes a significant environmental concern. Additionally, changes in temperature and
salinity reduce dissolved oxygen concentrations, adversely affecting aquatic life. Such conditions
promote algal blooms and contribute to ecosystem imbalance. The impacts of sea-level rise
become more complex and severe when combined with climate change-related extreme
precipitation and drought events. Increasing flash floods place additional pressure on both the
quantity and quality of freshwater resources, making sustainable water-resource management
increasingly critical. Therefore, the development of climate adaptation strategies in coastal areas
and the implementation of holistic approaches for wetland conservation are of paramount
importance.

Keywords: Sea-Level Rise, Coastal Ecosystems, Wetlands, Climate Change.
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Tirkiye’de su kaynaklarinin stirdiiriilebilir yonetimi, iklim degisikligi, hizli niifus artis1, kentlesme
ve tarim ile sanayi sektorlerinden gelen artan su talepleri nedeniyle giderek daha kritik bir hale
gelmektedir. Bu calisma, su kaynaklar1 lizerindeki baskilarin azaltilmasi ve su giivenliginin
saglanmas1 amaciyla gelistirilebilecek biitiinciil yonetim stratejilerini incelemektedir. Ozellikle
yagmur suyu hasadi, tarimsal sulamada verimlilik artirict teknikler, kentsel su yoOnetimi
uygulamalari, sebeke sistemlerinde kayip-kagak oranlariin azaltilmasi, sanayide suyun geri
kazanimi ve yeniden kullanimi ile hane diizeyinde su tasarrufu gibi yaklagimlar
degerlendirilmistir. Calisma kapsaminda, su yonetiminde yalnizca teknik ¢oziimlerin degil, aym
zamanda kurumsal is birligi ve toplum temelli katilm mekanizmalarinin da 6nemli oldugu
vurgulanmaktadir. Sinir agan su kaynaklarmin yonetimi ve kiy1 alanlarinda su ekosistemlerinin
korunmasi da su glivenligi agisindan kritik basliklar arasinda yer almaktadir. Bu baglamda, havza
bazli planlama yaklasimi, suyun dogal dongiisiinii esas alarak kaynaklarin daha etkin ve dengeli
kullanilmasini miimkiin kilmaktadir. Ayrica dongiisel su kullanimi modelleri, atik sularin aritilarak
yeniden sisteme kazandirilmasini saglayarak su talebini azaltan 6dnemli bir strateji olarak One
cikmaktadir. iklime dayanikli altyap: yatirimlar ise asir1 kuraklik ve taskin gibi iklim degisikligi
kaynakli risklere karsi su sistemlerinin dayanikliligini artirmaktadir. Veri odakli yonetim
sistemleri, su kaynaklarinin izlenmesi ve planlanmasinda daha dogru kararlarin alinmasina katki
saglamaktadir. Sonug olarak, Tirkiye’de su kaynaklarinin siirdiiriilebilirligi i¢in sektorler arasi
koordinasyona dayali, entegre, katilimci ve iklim degisikligine uyumlu bir su yonetimi modeline
ithtiyag duyulmaktadir. Bu model, hem kurumsal hem de bireysel diizeyde uygulanabilir politikalar
ve teknolojik yeniliklerle desteklenmeli; su verimliligini artirarak uzun vadeli su giivenligini
saglamay1 hedeflemelidir. Bu ¢alisma, Tiirkiye’de su yonetiminde siirdiiriilebilir, veriye dayali ve
entegre stratejilerin gelistirilmesine yonelik kapsamli bir ¢erceve sunmaktadir. Caligma,
Tiirkiye’de su yonetiminde hem kurumsal hem bireysel diizeyde uygulanabilir politikalar,
teknolojik ¢oziimler ve yasal diizenlemeler aracilifiyla kaynak verimliligini artirmayi, su
giivenligini saglamay1 ve siirdiirtilebilir kalkinmay1 desteklemeyi hedeflemektedir.

Anahtar kelimeler: Siirdiiriilebilir, su yonetimi, su kirliligi, iklim degisikligi, su giivenligi
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Abstract:

The sustainable management of water resources has become increasingly critical in Tiirkiye owing
to the combined pressures of climate change, rapid population growth, urbanization, and rising
water demand from agricultural and industrial sectors. These challenges necessitate integrated and
adaptive management approaches capable of ensuring long-term water security while protecting
freshwater ecosystems. This study reviews comprehensive water management strategies that can
reduce pressure on available water resources and enhance sustainability. The evaluated approaches
include rainwater harvesting, water-efficient irrigation techniques, integrated urban water
management, reduction of leakage and losses in water distribution systems, industrial water
recycling and reuse, and household-level water conservation practices. The study further highlights
that sustainable water management depends not only on technological innovations but also on
effective institutional cooperation, governance, and public participation. Additional emphasis is
placed on the management of transboundary water resources and the conservation of aquatic
ecosystems in coastal regions. Basin-scale planning is identified as a key strategy for balancing
water allocation while maintaining the natural hydrological cycle. Furthermore, circular water-use
models based on wastewater treatment and reuse are recognized as effective solutions for reducing
freshwater demand and increasing water-use efficiency.

The findings underline the necessity of integrating engineering, ecological, institutional, and social
perspectives to achieve resilient water management under future climate scenarios. Such integrated
approaches will strengthen water security while supporting sustainable development and
ecosystem conservation in Tiirkiye.

Keywords: Climate change, sustainable water management, water security, integrated watershed
management, water reuse.
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Ozet:

Biyomimikri ve biyomimetik miihendislik yaklasimlari, dogadaki yapi ve siire¢lerden ilham alarak
siirdiirtilebilir malzeme ve teknoloji gelistirilmesinde giderek daha 6nemli bir arastirma alani
haline gelmistir. Bu baglamda biyolojik ipek lifleri, yliksek mekanik dayaniklilik, biyouyumluluk
ve biyobozunurluk 6zellikleri nedeniyle dikkat ¢ekmektedir. Geleneksel ¢aligmalar ¢ogunlukla
ekonomik degeri yiiksek olan Bombyx mori (ipek bocegi) ilizerinde yogunlassa da, sucul
ekosistemlerde yasayan Trichoptera tiirleri, ipek iiretimi agisindan 6nemli ve gorece az aragtirilmis
bir grup olarak 6ne ¢ikmaktadir. Trichoptera larvalar, tirettikleri ipegi su altinda koruyucu tiipler
insa etmek ve koza olusturmak i¢in kullanmakta, boylece hidrodinamik kosullara uyum saglayan
karmasik yapilar meydana getirmektedir. Bu ipegin en dikkat cekici 6zelligi, su altinda etkin
sekilde calisabilen adeziv (yapiskan) yapiya sahip olmasidir. Bu 6zellik, Trichoptera ipegini diger
bocek ipeklerinden ayirarak biyomimetik uygulamalar agisindan benzersiz bir model haline
getirmektedir. Trichoptera ipegi, protein bazli yapisi sayesinde yiiksek esneklik ve dayaniklilik
sunarken ayni zamanda cevre dostu ve biyobozunur Ozellikler tagimaktadir. Bu nedenle,
stirdiiriilebilir malzeme gelistirme ¢aligmalarinda 6nemli bir potansiyele sahiptir. Biyomimikri
acisindan degerlendirildiginde Trichoptera ipegi; su altinda calisan yapiskan biyomalzemelerin
gelistirilmesi, biyokompozit iiretimi ve hidrodinamik diren¢ gosteren yap1 tasarimlari i¢in ilham
kaynag1 olmaktadir. Ayrica Trichoptera ipegi, biyomedikal alanda doku miihendisligi, yara ortii
materyalleri ve kontrollii ila¢ salim sistemleri gibi uygulamalarda kullanilabilecek potansiyel
tasimaktadir. Tekstil ve malzeme bilimi agisindan ise hafif, dayanikli ve siirdiiriilebilir lif iiretimi
icin alternatif bir kaynak olarak degerlendirilmektedir. Sonug¢ olarak, Trichoptera ipegi
biyomimikri ve biyomimetik miihendislik agisindan yiiksek arastirma potansiyeline sahip olup,
stirdiiriilebilir teknoloji gelistirme siireclerinde dnemli bir dogal model olusturmaktadir.

Anahtar kelimeler: Trichoptera, Ipek, Lif, Biyomimetik, Biyomimikri
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Abstract:

Biomimicry and biomimetic engineering have become increasingly important research fields for
the development of sustainable materials and technologies inspired by structures and processes
found in nature. In this context, biological silk fibers have attracted considerable attention because
of their exceptional mechanical strength, biocompatibility, and biodegradability. Although most
studies have traditionally focused on the economically important silkworm Bombyx mori,
caddisflies (Order: Trichoptera), which inhabit freshwater ecosystems, represent an important yet
relatively understudied source of silk. Trichoptera larvae use silk to construct protective cases and
cocoons underwater, producing complex structures that are well adapted to hydrodynamic
conditions. One of the most remarkable characteristics of caddisfly silk is its adhesive capability
under aquatic conditions. This unique property distinguishes Trichoptera silk from other insect
silks and makes it an exceptional model for biomimetic applications. Due to its protein-based
composition, Trichoptera silk combines high flexibility with mechanical durability while
remaining environmentally friendly and biodegradable. These characteristics provide significant
potential for the development of sustainable materials. From a biomimetic perspective, Trichoptera
silk offers inspiration for the design of underwater adhesive biomaterials, biocomposites, and
hydrodynamically resistant structures. Furthermore, Trichoptera silk shows considerable promise
for biomedical applications, including tissue engineering, wound dressing materials, and
controlled drug delivery systems. In textile engineering and materials science, it also represents a
promising alternative resource for the production of lightweight, durable, and sustainable fibers.
In conclusion, Trichoptera silk possesses substantial research potential in the fields of biomimicry
and biomimetic engineering and represents an important natural model for the development of
sustainable technologies.

Keywords: Trichoptera, Silk, Fiber, Biomimetics, Biomimicry
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Karma Yemlerde Kullanilan Bazi Yem Hammaddelerinin Yag Balhig1 (Pseudophoxinus
anatolicus Hanko, 1925) Larvalarinin Proteaz Enzimi Aktivitesi Uzerinde Inhibe Edici
Etkilerinin Belirlenmesi
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Ozet:

Yemlerde protein kaynagi olarak kullanilan hammaddelerin, besleme yapilan tiirlerin proteaz
enzimi aktivitesi iizerinde az veya cok inhibe edici etkisi bulunmaktadir. Bu etki, hammadde
kaynagina ve besleme yapilan tiire gore farkli oranlarda olmaktadir. Bu etkinin bilinmesi ise
yetistiriciligi yapilan tiire uygun rasyon hazirlamakta onemli avantajlar saglamaktadir. Bu
calismada, yemlerde hammadde olarak kullanilan ayg¢icegi tohum kiispesi, balik unu, kan unu,
tavuk unu, misir gluteni, bugday gluteni, yemlik bugday unu, soya fasulyesi kiispesi, su mercimegi,
soya protein konsantresi, un kurdu ununun, kiiltlire alinarak yetistiriciligi yapilabilecek omnivor
beslenme 6zelligindeki endemik bir tiir olan Yag Balig1 (Pseudophoxinus anatolicus Hanko, 1925)
larvalarinin proteaz enzimi aktivitesi iizerindeki inhibe edici etkileri belirlenmistir. Dah-40. giinde,
yemlemeden 1 saat sonra larvalarin 6rneklemesi yapilarak soguk zincir altinda enzim ekstraktlari
cikarilmigtir.  Yapilan inhibisyon analizinde, yem hamaddelerinden Bugday Gluteni
(%83,34+5,87) ve Misir Gluteni (%84,35+2,26) en diisilk oranlarda, Un Kurdu Unu
(%98,35+0,29) ve Tavuk Ununun (%97,97+0,68) en yiiksek oranlarda inhibe edici etki gosterdigi
belirlenmistir.

Anahtar kelimeler: Yag balig1, Pseudophoxinus anatolicus, endemik, inhibe, proteaz enzimi.
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Diets on Protease Enzyme Activity in Larvae of Anatolian Minnow (Pseudophoxinus
anatolicus Hanko, 1925)
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Abstract:

Feed ingredients used as protein sources in aquafeeds may exert varying degrees of inhibitory
effects on the protease enzyme activity of cultured species. The magnitude of this effect depends
on both the feed ingredient and the fish species, and understanding these interactions provides
important advantages in formulating species-specific diets. In this study, the inhibitory effects of
sunflower meal, fish meal, blood meal, poultry meal, corn gluten, wheat gluten, feed-grade wheat
flour, soybean meal, duckweed, soy protein concentrate, and mealworm (7enebrio molitor) meal
on the protease enzyme activity of larvae of the endemic Anatolian minnow (Pseudophoxinus
anatolicus Hanko, 1925), an omnivorous species with aquaculture potential, were investigated. On
day 40 after hatching, larvae were sampled one hour after feeding, and enzyme extracts were
prepared under cold-chain conditions. Inhibition analyses revealed that wheat gluten (83.34 +
5.87%) and corn gluten (84.35 + 2.26%) exhibited the lowest inhibitory effects on protease
activity, whereas mealworm meal (98.35 + 0.29%) and poultry meal (97.97 £+ 0.68%) showed the
highest inhibitory effects.

Keywords: Pseudophoxinus anatolicus, Anatolian minnow, endemic species, inhibition, protease
enzyme.

q - t’i\f - 7N
S o ‘(:‘_ !' N N :k' .)L‘L . \.\;‘ , .,..—— i .-7 ) \’
o' T4 TN AGFT e 1L G
&3 WO <=
. 7. % =
- p "

i
o]
v
|

[
|
J

¥

=X\

>


mailto:ertabur78@hotmail.com

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Ozet No: 83
Sunum Tiiri: Sozlii Sunum

Beysehir Golii’niin Ekolojik Onemi ve Antropojenik Baskilar
Fatma Toslak*, Zehra Arzu Becer Ocal
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Ozet:

Beysehir Go6lii, Tirkiye’nin en biiylik tath su gollerinden biri olup Konya ve Isparta sinirlart
igerisinde yer alan tektonik kokenli bir ekosistemdir. Sulak alanlar, yiiksek biyolojik ¢esitliligi ve
iiretkenligi ile dogal dengenin korunmasinda 6nemli rol oynamaktadir. Beysehir Golii de gegmiste
genis sazlik alanlari, zengin sucul bitki ortiisii ve yliksek su kalitesi ile bir¢ok balik ve kus tiiriine
yasam alani saglamis, ayn1 zamanda bolge ekonomisine katki sunmustur. Giinlimiizde ise gol
ekosistemi hem dogal siireclerin hem de insan faaliyetlerinin etkisi altinda 6nemli degisimlere
maruz kalmaktadir. Ozellikle tarimsal sulama amaciyla yapilan yogun su ¢ekimi gol su seviyesinde
diisiislere neden olurken, evsel atiklar ile tarimsal giibre ve pestisit kullanimi su kalitesini olumsuz
etkilemektedir. Bu etkiler sonucunda 6trofikasyon, alg patlamalar1 ve ¢ézlinmiis oksijen azalmasi
gibi ekolojik sorunlar ortaya ¢ikmakta ve sucul canlilar lizerinde baski olusmaktadir. Bununla
birlikte arazi kullanimindaki degisimler gol ekosistemini etkilemekte; sulu tarim alanlarmin
genislemesi habitatlar1 daraltirken, goliin sulama amacl rezervuar olarak kullanilmasi dogal su
rejimini degistirmektedir. Bu durum su seviyesinde dalgalanmalara ve biyolojik ¢esitlilikte
azalmaya yol agmaktadir. Tiim bu etkiler dikkate alindiginda Beysehir Golii’niin korunmasi ve
stirdiiriilebilir kullanimi biiyiik 6nem tasimaktadir. Bu nedenle sulak alan bilincinin artirilmasi, su
kaynaklarinin planl yonetimi, kirlilik kaynaklarinin kontrol altina alinmasi ve diizenli izleme
calismalarinin yiiriitiilmesi gerekmektedir. Sonug olarak bu c¢aligma, literatiirde yer alan mevcut
arastirmalarin derlenmesi ile Beysehir Go6li’niin ekolojik yapisi ve degisim siireglerini biitiinciil
bir yaklagimla degerlendirmekte olup, yeni bir saha verisi iiretmekten ziyade mevcut bilimsel
bilgilerin sentezine dayanarak gol ekosistemindeki degisimlerin anlagilmasina katki saglayacaktir.

Anahtar kelimeler: Beysehir Golii, limnoloji, ekolojik degisim, su kalitesi, antropojenik etki
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Ecological Importance of Lake Beysehir and Anthropogenic Pressures
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Abstract:

Lake Beysehir, one of the largest freshwater lakes in Tiirkiye, is a tectonic lake located within the
provinces of Konya and Isparta. Wetlands play a vital role in maintaining ecological balance due
to their high biological diversity and productivity. Historically, Lake Beysehir has supported
numerous fish and bird species through its extensive reed beds, rich aquatic vegetation, and high
water quality, while also contributing significantly to the regional economy. Today, however, the
lake ecosystem is undergoing substantial changes as a result of both natural processes and
anthropogenic activities. Intensive water abstraction for agricultural irrigation has caused
significant declines in lake water levels, while domestic wastewater discharge together with the
extensive use of agricultural fertilizers and pesticides has adversely affected water quality. These
pressures have led to ecological problems such as eutrophication, algal blooms, and reduced
dissolved oxygen concentrations, thereby placing increasing stress on aquatic organisms. In
addition, land-use changes have further affected the lake ecosystem. The expansion of irrigated
agricultural areas has reduced natural habitats, whereas the use of the lake as an irrigation reservoir
has altered its natural hydrological regime. These changes have resulted in fluctuations in water
levels and a decline in biodiversity. Considering these impacts, the conservation and sustainable
management of Lake Beysehir have become increasingly important. Raising public awareness of
wetland conservation, implementing effective water resource management strategies, controlling
pollution sources, and maintaining long-term monitoring programs are essential for protecting the
lake ecosystem. This study presents a comprehensive review of the existing scientific literature on
Lake Beysehir, providing an integrated evaluation of its ecological characteristics and
environmental changes. Rather than generating new field data, the study synthesizes current
scientific knowledge to improve understanding of the ecological transformations occurring within
the lake ecosystem.

Keywords: Lake Beysehir, limnology, ecological change, water quality, anthropogenic impact
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Egirdir Golii'niin Giincel Hidrolojik Durumu
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Su Uriinleri Arastirma Enstitiisii Miidiirliigii-Egirdir, Ekoloji
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Ozet:

Egirdir Goli, Tiirkiye'nin en 6nemli tatli su kaynaklarindan biri olup i¢gme suyu temini, tarimsal
sulama, balik¢ilik, turizm ve biyolojik cesitliligin korunmasi agisindan stratejik dneme sahiptir.
Ancak son yillarda iklim degisikligi, yagis rejimindeki diizensizlikler, artan buharlasma ve havza
Ol¢eginde yogunlasan su kullanimi nedeniyle goliin hidrolojik yapisinda 6nemli degisimler
meydana gelmistir. Bu ¢calismada, Egirdir Golii'niin giincel hidrolojik durumu degerlendirilmis ve
su seviyesindeki degisimlerin ekosistem {izerindeki olasi etkileri incelenmistir. Uzun donemli
Ol¢iim verileri, gol seviyesinin yaklasik 918,02 m'den 913,25 m'ye gerileyerek son yirmi yilda
yaklasik 4,77 m diistiiglinii géstermektedir. Buna bagli olarak gol yiizey alaninda yaklasik %16
oraninda kii¢iilme meydana gelmis, toplam su hacmi ise yaklagik %60 azalmistir. Su seviyesindeki
diisiis, kiyisal habitatlarin daralmasina, sulak alanlarin azalmasina ve gol ekosisteminin igleyisinde
onemli degisimlere neden olmaktadir. Son Olglimler, 2025 yili sonlarinda 913,25 m olarak
belirlenen gol seviyesinin 2026 yilinda yaklasik 913,84 m'ye yiikseldigini ortaya koymustur.
Bununla birlikte gézlenen 59 cm'lik artisin uzun yillardir devam eden su kayiplarini telafi etmek
icin yeterli olmadig1 degerlendirilmektedir. Hidrolojik degisimlerin yani sira goliin trofik
yapisinda da doniisiim gozlenmektedir. Ge¢miste mezotrofik 6zellik gdsteren goliin son yillarda
otrofik karaktere yoneldigi belirlenmistir. Artan besin elementi yiikii; fitoplankton {iretiminde
artisa, ¢0ziinmiis oksijen diizeylerinde azalmaya ve su kalitesinde bozulmaya yol agmaktadir. Bu
durum biyolojik ¢esitlilik, balik¢ilik faaliyetleri ve icme suyu kalitesi acisindan onemli riskler
olusturmaktadir. Sonug olarak, Egirdir Golii'nde gozlenen hidrolojik ve trofik degisimler, goliin
stirdiiriilebilir yonetimi acisindan kritik bir slire¢ yasandigin1 géstermektedir. Gol ekosisteminin
korunabilmesi i¢in havza Olgeginde biitiinciil su yOnetimi uygulamalarinin gelistirilmesi, su
kullanimimin etkin sekilde planlanmasi ve su kalitesinin diizenli olarak izlenmesi biiyiikk dnem
tagimaktadir.

Anahtar kelimeler: Egirdir Golii, limnoloji, trofik durum, su kalitesi, iklim degisikligi
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Abstract:

Lake Egirdir is one of Tiirkiye’s most important freshwater resources, playing a strategic role in
drinking water supply, agricultural irrigation, fisheries, tourism, and biodiversity conservation.
However, in recent years, its hydrological structure has undergone substantial changes due to
climate change, irregular precipitation patterns, increased evaporation, and intensified water use
throughout the watershed. This study evaluates the current hydrological status of Lake Egirdir and
examines the potential ecological consequences of changes in water level. Long-term monitoring
data indicate that the lake level has declined from approximately 918.02 m to 913.25 m,
representing a decrease of about 4.77 m over the past two decades. Consequently, the lake surface
area has contracted by approximately 16%, while the total water volume has decreased by nearly
60%. The decline in water level has resulted in the loss of littoral habitats, reduction of wetland
areas, and significant alterations in ecosystem functioning. Recent measurements further indicate
that the lake level, recorded at 913.25 m at the end of 2025, increased to approximately 913.84 m
in 2026. Nevertheless, this 59 cm rise is considered insufficient to compensate for the long-term
water losses experienced by the lake. In addition to hydrological changes, a shift in the trophic
status of the lake has also been observed. Once characterized as mesotrophic, Lake Egirdir has
recently exhibited a transition toward eutrophic conditions. Increased nutrient loading has
promoted higher phytoplankton productivity, reduced dissolved oxygen concentrations, and
deterioration of water quality. These changes pose significant risks to biodiversity, fisheries, and
the sustainability of drinking water resources. In conclusion, the ongoing hydrological and trophic
changes in Lake Egirdir indicate that the lake ecosystem is undergoing a critical transition. The
development of integrated watershed-scale water management strategies, efficient planning of
water use, and continuous monitoring of water quality are essential to ensure the long-term
conservation and sustainable management of this valuable freshwater ecosystem.

Keywords: Lake Egirdir, limnology, trophic status, water quality, climate change
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Egirdir Golii Makrofitlerinin Besin I¢erigi ve Hayvan Yemi Olarak Kullamm Potansiyeli
Cafer Bulut*, Musa Yavuz, Veli Uygur, Fatih Sahiner, Berrin Cetinkaya
Su Uriinleri Arastirma Enstitiisii Miidiirliigii-Egirdir, Ekoloji
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Ozet:

Egirdir Golii'nde son yillarda iklim degisikligi, su seviyesindeki azalma ve besin tuzu yiikiindeki
artisa bagli olarak sucul makrofitlerin yayilis alanlarinda 6nemli degisimler gozlenmektedir. Gl
ekosisteminde artan makrofit yogunlugu, ekolojik denge acisindan ¢esitli sorunlar1 beraberinde
getirirken, bu biyokiitlenin siirdiiriilebilir bigimde degerlendirilmesi yeni kullanim alanlarinin
arastirilmasini gerekli kilmaktadir. Bu g¢alismada, Egirdir Goli'nde yayilis gosteren baskin
makrofit tiirlerinin besin igeriklerinin belirlenmesi ve hayvan yemi olarak kullanim
potansiyellerinin degerlendirilmesi amaglanmigtir. 2022 yilinda gergeklestirilen ¢alisma
kapsaminda goliin farkli bolgelerinden toplanan makrofit 6rneklerinde kuru madde, ham protein,
ham yag, kiil, lif fraksiyonlar1 ve nispi yem degeri analizleri gerceklestirilmistir. Ayrica, yem
kalitesini etkileyebilecek bazi anti-besinsel bilesenler ile sindirilebilirlik 6zellikleri
degerlendirilmistir. Elde edilen bulgular, incelenen makrofit tiirlerinin nemli bir béliimiiniin besin
icerigi bakimindan geleneksel kaba yem kaynaklariyla benzer 6zellikler gosterdigini ortaya
koymustur. Ozellikle bazi tiirlerin protein igerigi ve sindirilebilirlik diizeylerinin hayvan
beslemede kullanilabilecek nitelikte oldugu belirlenmistir. Bununla birlikte, tiirler arasinda besin
degeri bakimindan farkliliklar gozlenmis; baz1 makrofitlerin yiiksek lif icerigi nedeniyle kullanim
olanaklarinin siirli olabilecegi degerlendirilmistir. Egirdir Golii'nde yayilis gdsteren makrofitlerin
ekolojik denge gozetilerek kontrollii bigimde hasat edilmesi durumunda, alternatif yem
hammaddesi olarak degerlendirilebilecegi ongoriilmektedir. Bu yaklasimin hem gol ekosisteminin
stirdiiriilebilir yonetimine katki saglayacagi hem de hayvancilik sektoriinde alternatif yem
kaynaklarina yonelik artan ihtiyacin kargilanmasina destek olabilecegi diistiniilmektedir.

Anahtar kelimeler: Egirdir Golii, sucul makrofitler, alternatif yem kaynagi, besin igerigi, nispi
yem degeri
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Nutritional Composition of Aquatic Macrophytes from Lake Egirdir and Their Potential
Use as Animal Feed

Cafer Bulut*, Musa Yavuz, Veli Uygur, Fatih Sahiner, Berrin Cetinkaya
Fisheries Research Institute, Egirdir, Department of Ecology, Tiirkiye
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Abstract:

In recent years, significant changes have been observed in the distribution of aquatic macrophytes
in Lake Egirdir as a result of climate change, declining water levels, and increasing nutrient inputs.
While the increasing abundance of macrophytes poses several ecological challenges to the lake
ecosystem, the sustainable utilization of this biomass has created a need to explore alternative
applications. This study aimed to determine the nutritional composition of the dominant
macrophyte species occurring in Lake Egirdir and to evaluate their potential use as animal feed.
Within the scope of the study conducted in 2022, macrophyte samples were collected from
different regions of the lake and analyzed for dry matter, crude protein, crude fat, ash content, fiber
fractions, and relative feed value. In addition, selected anti-nutritional factors and digestibility
characteristics affecting feed quality were evaluated. The findings revealed that a considerable
proportion of the examined macrophyte species exhibited nutritional characteristics comparable to
those of conventional roughage sources. In particular, several species showed protein contents and
digestibility levels suitable for use in animal nutrition. However, notable differences in nutritional
value were observed among species, and the utilization of some macrophytes may be limited
because of their relatively high fiber content. The results suggest that, if harvested in a controlled
manner while maintaining ecological balance, the aquatic macrophytes of Lake Egirdir could serve
as an alternative feed resource. Such an approach may contribute both to the sustainable
management of the lake ecosystem and to meeting the increasing demand for alternative feed
resources in the livestock sector.

Keywords: Lake Egirdir, aquatic macrophytes, alternative feed resource, nutritional composition,
relative feed value
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Amasya ilindeki U¢ Farkh Habitatta Alg Cesitliligi ve Topluluk Yapisimin Karsilastirmah
Degerlendirmesi
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Ozet:

Igsular, hidrolojik ve yapisal acgidan birbirinden belirgin sekilde ayrilan habitat formlarini
barindirir. Bu farkli habitatlar biyogesitliligin siirdiiriilmesinde, korunmasinda ve ekosistem
hizmetlerinin devamliliginda kritik rollere sahiptir. Bu caligmada Amasya ilinde ii¢ farkh
habitattan (lentik, lotik ve yalak) toplanan alglerin topluluk yapilarinin, tiir zenginliklerinin ve alfa
cesitliliginin karsilastirmasi ve farkliliklarinin ortaya konmasi amacglanmastir.

Bu calismada Amasya ilinden 18.05.2022 ve 22.05.2022 tarihleri arasinda tek donemli 6rnekleme
olarak, 75 farkli érnekleme noktasindan mikroalg 6rnekleri toplanmustir. Ornekleme esnasinda
bazi fizikokimyasal su kalitesi parametrelerini belirlemek i¢in su 6rnekleri alinmig ve “Su Kalitesi
Indeksi” hesaplanmistir. Alg &rnekleri ayri olarak 250 ml &rnek kaplarma alinmis ve %4’liik
formaldehit ile fikse edilmis, 6rnekleme noktalarinin 6zelligine gore su 6rnegi ile birlikte ipliksi
algler ve dip ¢amur 6rnegi de toplanarak tek bir kompozit 6rnek olusturulmustur. Mikroalglerin
habitatlara gore degisimini ortaya koymak igin tiir zenginligi ve alfa cesitlilik indekslerinden
Shannon-Wiener indeksi kullanilmistir. Amasya ilinde 393 alg taksonu tespit edilmis,
Bacillariophyta 243 takson ile (%61,8) en baskin filum olmustur. Chlorophyta (72),
Cyanobacteriophyta (25), Euglenophyta (22), Charophyta (15), Heterokontophyta (10), Cryptista
(4) ve Dinoflagellata (2) caligmada tespit edilen diger filumlardir. En yiiksek alfa ¢esitliligi lentik
ornekleme noktalarinda belirlenmis (2,938 + 0,242, 196 takson), bunu yalak (H’: 2,778 + 0,273,
165 takson) lotik 6rnekleme noktalar1 (H’: 2,769 + 0,733, 293 takson) takip etmistir. Spearman
Rank Korelasyon analizine gére Shannon-Wiener indeksi Su Kalitesi Indeksi ile pozitif korelasyon
gosterirken (1(75) = 0,231, p < 0,05), tiir zenginligi yiikseklik ile negatif korelasyon gdstermistir
(r(75)=0,310,p <0,01). Amasya ilinde ii¢ farkli habitatta ytliksek takson zenginligi belirlenmistir.
Habitat tipleri arasinda en yliksek alfa ¢esitliliginin lentik ortamlarda belirlenmesi, bu habitatlarin
durgun su olmasi nedeni ile daha kararli hidrodinamik kosullar icermesi ile aciklanabilir. Lotik
sistemlerde toplam takson sayisinin daha yiiksek olmasina ragmen Shannon-Wiener indeksinin
diger habitatlara gore diisiik olmasi, tiir zenginligi ile ¢esitlilik indekslerinin her zaman paralellik
gostermedigini ortaya koymustur. Farkli habitat tiplerinin birlikte degerlendirilmesinin, bolgesel
alg c¢esitliliginin kapsamli sekilde ortaya konulmasinda 6nemli oldugu sdylenebilir.

Tesekkiir: Bu ¢alisma TUBITAK tarafindan 121Y430 nolu proje ile desteklenmistir. Ayrica Alper
Ataman’a (Bolu Abant izzet Baysal Universitesi) arazi ¢alismalarindaki desteklerinden dolayi
tesekkiir ederiz.

Anahtar kelimeler: Algler, Alfa tiir ¢esitliligi, Lentik, Lotik, Yalak
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Comparison of Algal Community Structure, Species Richness, and Alpha Diversity Among
Three Different Freshwater Habitats in Amasya Province (Tiirkiye)

Nurhayat Dalkiran*!, Didem Karacaoglu!, Okan Kiilkoyliioglu?, Mehmet Yavuzatmaca?,
Filiz Batmaz?

'Department of Biology, Faculty of Arts and Sciences, Bursa Uludag University, Bursa, Tiirkiye

2Department of Biology, Faculty of Arts and Sciences, Bolu Abant izzet Baysal University,
Bolu, Tiirkiye

*dalkiran@uludag.edu.tr

Abstract:

Inland waters harbor habitat forms that are distinctly differentiated from each other in hydrological
and structural terms. These diverse habitats play critical roles in maintaining and conserving
biodiversity, as well as ensuring the continuity of ecosystem services. This study aims to compare
and reveal the differences in community structures, species richness, and alpha diversity of algae
collected from three different habitats (lentic, lotic, and troughs) in Amasya province.

Microalgal samples were collected from 75 sampling sites in Amasya Province between 18 and 22
May 2022 during a single-period sampling campaign (snapshot survey). Water samples were also
collected to determine selected physicochemical water quality parameters, and the Water Quality
Index (WQI) was calculated. Algal samples were collected separately in 250 ml sample containers
and fixed with 4% formaldehyde solution. Depending on site characteristics, filamentous algae
and bottom sediment samples were collected together with water samples and combined into a
single composite sample. To reveal the variation of microalgae according to habitats, species
richness and the Shannon-Wiener index, one of the alpha diversity indices, was used.

A total of 393 algal taxa were identified in Amasya Province, with Bacillariophyta being the
dominant phylum, represented by 243 taxa (61.8%). Chlorophyta (72), Cyanobacteriophyta (25),
Euglenophyta (22), Charophyta (15), Heterokontophyta (10), Cryptista (4) and Dinoflagellata (2)
are the other phyla identified in the study. The highest alpha diversity was determined in lentic
habitats (2.938 + 0.242; 196 taxa), followed by trough habitats (2.778 + 0.273; 165 taxa) and lotic
habitats (2.769 = 0.733; 293 taxa). According to Spearman Rank Correlation analysis, the
Shannon—Wiener diversity index was positively correlated with the Water Quality Index (r(75) =
0.231, p < 0.05), whereas species richness showed a negative correlation with altitude (r(75) =
0.310, p <0.01).

High taxonomic richness was determined across all three habitat types in Amasya Province. The
higher alpha diversity observed in lentic habitats may be attributed to the relatively stable
hydrodynamic conditions characteristic of standing waters. Although lotic systems exhibited the
highest total number of taxa, their Shannon—Wiener diversity values were lower than those of the
other habitat types, indicating that species richness and diversity indices do not always vary in
parallel. The results suggest that evaluating multiple habitat types together is essential for
obtaining a comprehensive assessment of regional algal diversity.

Keywords: Amasya, Algae, Alpha Diversity, Lentic, Lotic, Trough Habitats
Acknowledgements: This study was supported by TUBITAK under Project No. 121Y430. The
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Dar Kiskac¢h Kerevitin (Pontastacus leptodactylus Eschscholtz, 1823) Embriyonik Gelisim
Donemindeki Sindirim Enzim Aktiviteleri

Kamile Gonca EROL'*, Murtaza OLMEZ2, Remziye OZKOK?, Mehmet NAZ*
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4 Iskenderun Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Iskenderun, Hatay,
Tiirkiye
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Ozet

Tiirk kereviti olarak da bilinen dar kiskagl kerevit (Pontastacus leptodactylus) iilkemiz ig
sularinda dogal olarak yayilis gosteren ekolojik ve ekonomik olarak degerli bir tath su iiriiniidiir.
Ulkemizdeki kerevit iiretimi sadece dogal su kaynaklaridan yapilan avciliga dayanmakta ve elde
edilen {iriiniin biiytik bir boliimii ihra¢ edilmektedir. Ancak 1984 yilinda iilkemiz sularinda ortaya
cikan kerevit vebasi hastaliginin stoklar iizerinde yapmis oldugu agir tahribatlar, bilingsiz aveilik
ve kirlilik problemleri, kerevit av miktarinin ciddi 6l¢iide azalmasina neden olmustur. Tiiriin iilke
ekonomimiz agisindan vazgecilemeyecek oranda degerli bir ihra¢ {iriinii olusu ve azalan dogal
stoklar yiiziinden siirekli artan ancak bir tiirlii karsilanamayan tiliketici talepleri, kerevit
yetistiriciliginin gelistirilmesini gerekli kilmaktadir.

Yetistiricilik ¢aligmalarinda tiire ait sindirim fizyolojisinin 1iyi bilinmesi gerektiginden
yetistiriciligi yapilacak tiirlerin sindirim fizyolojileri ile farkli gelisim evrelerindeki besin
gereksinimlerinin ortaya konulmasinda, sindirim enzimlerine yonelik arastirmalarin rolii biiytiktiir.
Bu yiizden bu ¢aligmada oncelikle tiiriin sindirim fizyolojisinin anlagilmas1 amacindan hareketle
kiiltiir kosullarinda P. leptodactylus’un farkli embriyonik gelisim evrelerindeki sindirim enzimi
aktiviteleri incelenmis, sonrasinda ise kulugka basarisinin artirilmasina yonelik anag yetistiriciligi
uygulamalarina katki saglanmas1 amaglanmustir.

Bu ¢alismada, P. leptodactylus’un embriyonik gelisimi sirasinda proteaz, tripsin ve alkalin fosfataz
enzim aktiviteleri degerlendirilmis ve bu aktivitelerin embriyonik gelisim siiregine bagli olarak
degisimler gosterdigi belirlenmistir. Proteaz aktivitesi, embriyonik gelisim siirecinde 6zellikle
VIII. ve XIV. evrelerde iki belirgin tepe deger gosterirken tripsin aktivitesi, gelisimin orta
evrelerine kadar yiiksek diizeylerde seyretmis, XII. ve XIV. evrelerde maksimum degerlere
ulagsmigtir. Alkalin fosfataz aktivitesi ise embriyonik gelisimin son evrelerine kadar diisiik
diizeylerde seyrederken, XIII. ve XIV. evrelerde belirgin bir artis gostererek yiiksek seviyelere
ulagsmustir. Elde edilen bu sonuglar, P. leptodactylus’un embriyonik gelisim evrelerindeki sindirim
enzimi aktivite paternlerinin organogenez ve fizyolojik fonksiyonlarla iligkili oldugunu
gdstermistir.

Anahtar Kelimeler: Dar kiskagh kerevit, Pontastacus leptodactylus, embriyonik gelisim,
sindirim enzimleri.

Tesekkiir: Bu calisma, TUBITAK-3001 Baslangic Ar-Ge Projeleri Destekleme Programi
kapsaminda desteklenen 1170001 numarali proje ¢iktilarindan tiretilmistir.
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Digestive Enzyme Activities During Embryonic Development of Narrow-Clawed Crayfish
(Pontastacus leptodactylus Eschscholtz, 1823)

Kamile Gonca EROL'*, Murtaza OLMEZ2, Remziye OZKOK?, Mehmet NAZ*
! Fisheries Research Institute, Egirdir, Isparta, Tiirkiye
2 Egirdir Fisheries Faculty, Isparta University of Applied Sciences, Isparta, Tiirkiye
3 District Directorate of Provincial Agriculture and Forestry, Kocaali, Sakarya, Tiirkiye

“Iskenderun Technical University, Faculty of Marine Sciences and Technology, Iskenderun,
Hatay, Tiirkiye

*kamilegonca.erol@tarimorman.gov.tr
Abstract

The narrow-clawed crayfish (Pontastacus leptodactylus), also known as the Turkish crayfish, is
an ecologically and economically valuable freshwater species that occurs naturally in the inland
waters of Tiirkiye. Crayfish production in Tiirkiye relies solely on harvesting from natural water
resources, and a large proportion of the obtained product is exported. However, the severe damage
caused to stocks by the crayfish plague disease that emerged in Turkish waters in 1984, together
with unregulated fishing and pollution problems, has led to a significant decline in crayfish
catches. The fact that this species is an indispensable and highly valuable export product for the
national economy, combined with declining natural stocks and continuously increasing yet unmet
consumer demand, necessitates the development of crayfish aquaculture.

Since a thorough understanding of the digestive physiology of a species is required for aquaculture
studies, research on digestive enzymes plays a major role in elucidating the digestive physiology
and nutritional requirements of cultured species at different developmental stages. Therefore, in
this study, digestive enzyme activities of P. leptodactylus at different embryonic developmental
stages under culture conditions were first investigated with the aim of understanding the species’
digestive physiology, and subsequently, the study aimed to contribute to broodstock rearing
practices intended to improve hatching success.

In this study, protease, trypsin, and alkaline phosphatase enzyme activities were evaluated during
the embryonic development of P. leptodactylus, and it was determined that these activities varied
depending on the embryonic developmental process. Protease activity exhibited two distinct peaks,
particularly at stages VIII and XIV during embryonic development, whereas trypsin activity
remained at high levels until the intermediate stages of development and reached maximum values
at stages XII and XIV. Alkaline phosphatase activity remained at low levels until the late stages
of embryonic development, but showed a marked increase at stages XIII and XIV, reaching high
levels. These results demonstrated that the patterns of digestive enzyme activities during the
embryonic developmental stages of P. leptodactylus are associated with organogenesis and
physiological functions.

Keywords: Narrow-clawed crayfish, Pontastacus leptodactylus, embryonic development,
digestive enzymes.

Acknowledgements: This study was produced from a project supported by the TUBITAK 3001
- Starting R&D Projects Funding Program (Project No: 1170001).
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Gokkusagi Alabalhigri’ndan Izole Edilen Moraxella sp. Susunun Taksonomik Konumunun
Tiim Genom Dizilemesi ve Filogenomik Yaklasimlarla Belirlenmesi
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Ozet:

Tatli su ekosistemleri, yiiksek mikrobiyal ¢esitlilik barindiran ve bakteriyel taksonomik ¢esitliligin
arastirilmast agisindan 6nemli habitatlardir. Bu ¢alismada, bir alabalik (Oncorhynchus mykiss)
isletmesinden izole edilen Moraxella sp. susunun genom temelli taksonomik karakterizasyonu
gerceklestirilmistir. [zolattan elde edilen tiim genom dizisi, Type (Strain) Genome Server (TYGS)
platformunda analiz edilmis; tiir diizeyindeki benzerliklerin degerlendirilmesinde dijital DNA-
DNA hibridizasyonu (dDDH) ve genom temelli filogenetik yaklasimlar kullanilmistir. TYGS
analizleri sonucunda izolatin genom biiylikliigliniin yaklasik 2,58 Mb, G+C igeriginin ise %43,7
oldugu belirlenmistir. Genom karsilastirmalarinda en yakin akraba taksonlar olarak Moraxella
tetraodonis PS-22, Moraxella osloensis CCUG 350 ve diger Moraxella tiirleri tespit edilmistir.
Dijital DNA-DNA hibridizasyonu analizleri, izolatin mevcut Moraxella tiirleri ile yakin genetik
iligki gosterdigini ortaya koymustur. Filogenomik analizlerde ise izolatin Moraxellaceae familyasi
icerisinde yer aldig1 ve Moraxella cinsi tiyeleriyle birlikte kiimelendigi belirlenmistir. Elde edilen
bulgular, alabaliktan izole edilen susun Moraxella cinsi igerisinde konumlandigin1 dogrulamakta
ve tim genom dizilemesine dayali yaklasimlarin bakteriyel izolatlarin taksonomik
karakterizasyonunda yliksek c¢Oziiniirliik sagladigini gostermektedir. Calisma, su iiriinleri
yetistiriciliginde bulunan Moraxella tiirlerinin genomik 6zelliklerine iliskin verilerin artirilmasina
katki1 saglamakta ve bu bakterilerin balik saglig1 acisindan potansiyel 6neminin daha kapsamli
arastirilmasi gerektigini ortaya koymaktadir.

Anahtar kelimeler: Moraxella sp., tim genom dizileme, filogenomik analiz, TYGS.
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Determination of the Taxonomic Position of a Moraxella sp. Strain Isolated from Rainbow
Trout Using Whole-Genome Sequencing and Phylogenomic Approaches
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Abstract

Freshwater ecosystems harbor a high diversity of microorganisms and provide important habitats
for investigating bacterial taxonomic diversity. In this study, a Moraxella sp. strain isolated from
a rainbow trout (Oncorhynchus mykiss) farm was taxonomically characterized using genome-
based approaches. The whole-genome sequence of the isolate was analyzed using the Type (Strain)
Genome Server (TYGS) platform. Digital DNA-DNA hybridization (dDDH) and genome-based
phylogenomic analyses were performed to evaluate its taxonomic position and species-level
relationships. TYGS analysis revealed that the isolate possessed a genome size of approximately
2.58 Mb with a G+C content of 43.7%. Comparative genomic analyses identified Moraxella
tetraodonis PS-22, Moraxella osloensis CCUG 350, and other Moraxella species as its closest
relatives. Digital DNA-DNA hybridization analyses demonstrated a close genetic relationship
between the isolate and currently recognized Moraxella species. Phylogenomic analyses further
confirmed that the isolate belongs to the family Moraxellaceae and clusters within the genus
Moraxella. The findings confirm the taxonomic placement of the trout-derived isolate within the
genus Moraxella and demonstrate that whole-genome sequencing combined with phylogenomic
approaches provides high-resolution taxonomic characterization of bacterial isolates. This study
contributes to the growing genomic knowledge of Moraxella species associated with aquaculture
and highlights the need for further investigations into their potential significance for fish health.

Keywords: Moraxella sp., whole-genome sequencing, phylogenomic analysis, TYGS
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Kadincik Deresi (Balikesir)’nde Epifitik Alg Florasinin Mevsimsel Kompozisyonu ve
Degisimi
Tuba Mumcu*, Kemal Celik, Fatih Satil
Balikesir Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji
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Ozet:

Epifitik algler, akarsu ekosistemlerinde primer iiretimin Onemli bilesenleri ve su kalitesinin
degerlendirilmesinde kullanilan biyolojik gostergelerdir. Balikesir'in Burhaniye ve Edremit
ilgeleri sinirlarinda yer alan Kadincik Deresi, deniz baglantili dere agz1 ve ¢evresindeki sulak alan
(dalyan) ekosistemiyle bolgesel biyolojik cesitliligin siirdiiriilebilirligi agisindan 6nem tasiyan
Dogal Sit Alanm statiisiindedir. Tath su ve deniz ekosistemleri arasinda ge¢is zonu olusturmasi
nedeniyle yiiksek ekolojik Oneme sahip bir habitat niteligi tagimaktadir. Ayrica, nesli kritik
derecede tehlike altinda bulunan Avrupa yilan baliginin (4Anguilla anguilla) bu derede bulunmasi,
ekosistemin biyolojik 6nemini artirmaktadir. Kadincik Deresi’nde epifitik alg topluluklarina
yonelik ¢aligmalarin sinirli olmasi, bu ekosistemin alg kompozisyonunun belirlenmesini gerekli
kilmaktadir. Bu c¢alismanin amaci, Kadincik Deresi’ndeki epifitik alg kompozisyonunu ve
mevsimsel degisimini ortaya koymaktir. Orneklemeler Kasim 2024-Temmuz 2025 tarihleri
arasinda i¢ istasyondan dort mevsimi kapsayacak sekilde gerceklestirilmigtir. Epifitik alg
ornekleri 151k mikroskobu ile tiir diizeyinde teshis edilmis, 6rnekleme sirasinda su sicakligi, pH,
¢Oziinmiis oksijen ve oksijen doygunlugu oOl¢iilmiistiir. Calisma sonucunda toplam 64 takson
belirlenmistir. Bunlarin 35’1 Bacillariophyta, 15’1 Cyanobacteria ve 9’u Chlorophyta’ya ait olup
Dinophyta, Euglenophyta ve Chrysophyta diisiik oranda temsil edilmistir. Hetrokontophyta baskin
grup olup en baskin tiir Nitzschia palea olarak belirlenmis ve bunu Gomphonema parvulum,
Navicula cryptocephala ve Nitzschia paleacea izlemistir. Tiir ¢esitliligi baz1 donemlerde artmais,
istasyonlar arasinda kompozisyon farkliliklar1 gozlenmistir. Sonug olarak Kadincik Deresi epifitik
alg toplulugu, akarsuyun ekolojik yapisini yansitan 6nemli bir biyolojik gosterge niteligindedir.
Elde edilen bulgular epifitik alglerin akarsu ekosistemlerinin izlenmesi ve su kalitesinin
degerlendirilmesinde etkili organizmalar oldugunu gostermektedir.

Anahtar kelimeler: Epifitik algler, Kadincik Deresi, Bacillariophyta, mevsimsel degisim, su
kalitesi.
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Seasonal Composition and Dynamics of the Epiphytic Algal Flora in Kadincik Stream
(Balikesir, Tiirkiye)

Tuba Mumcu*, Kemal Celik, Fatih Satil
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Abstract:

Epiphytic algae are important components of primary production in stream ecosystems and serve
as valuable biological indicators for assessing water quality. Kadincik Stream, located within the
Burhaniye and Edremit districts of Balikesir Province, is designated as a Natural Protected Area
due to its estuarine outlet and the surrounding wetland (lagoon) ecosystem, which play a significant
role in maintaining regional biodiversity. As a transition zone between freshwater and marine
ecosystems, the stream represents a habitat of high ecological importance. Furthermore, the
presence of the critically endangered European eel (Anguilla anguilla) enhances the biological
significance of this ecosystem. Since studies on epiphytic algal communities in Kadincik Stream
are limited, determining the composition of its algal flora is essential. The aim of this study was to
investigate the composition and seasonal variation of the epiphytic algal community in Kadincik
Stream. Sampling was conducted at three stations between November 2024 and July 2025,
covering all four seasons. Epiphytic algal samples were identified to species level using light
microscopy. During each sampling event, water temperature, pH, dissolved oxygen, and oxygen
saturation were measured. A total of 64 taxa were identified. Of these, 35 belonged to
Bacillariophyta, 15 to Cyanobacteria, and 9 to Chlorophyta, whereas Dinophyta, Euglenophyta,
and Chrysophyta were represented by relatively few taxa. Heterokontophyta was the dominant
group, with Nitzschia palea identified as the most abundant species, followed by Gomphonema
parvulum, Navicula cryptocephala, and Nitzschia paleacea. Species diversity increased during
certain seasons, and differences in community composition were observed among sampling
stations. In conclusion, the epiphytic algal community of Kadincik Stream represents an important
biological indicator reflecting the ecological condition of the stream. The findings demonstrate
that epiphytic algae are effective organisms for monitoring stream ecosystems and assessing water
quality.

Keywords: epiphytic algae, Kadincik Stream, Bacillariophyta, seasonal variation, water quality
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Gediz Nehri’nde Balik Olmak
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Ozet:

Gediz Nehri’nde, akarsu yatagi lizerinde yer alan fiziksel engellerin (set, biiz, kiink, yol geg¢isi vb.)
balik tiirlerinin dagilimina etkilerinin arastirilmasi lizerine yapilan bu ¢alisma, kaynaktan mansaba
dogru belirlenmis 13 istasyonda, 2026 yilinin ilk yarisinda gerceklestirilmistir. Balik
orneklemelerinde SAMUS 725-G model elektrosoker ile 1grip kullanilmistir. Yakalanan baliklar
fotograflanip, tiirleri temsil edecek sayida ornek alindiktan sonra yasam ortamlarina geri
birakilmistir. Yiiksek dozda feneksietanol ile Gtenazi uygulanan balik 6rnekleri formaldehit ile
tespit edildikten sonra laboratuvara getirilmis ve tiir teshisleri gerceklestirilmistir. Akarsu lizerinde
ornekleme yapilan 13 istasyonun 10’unda balik 6rnekleri elde edilebilmistir. Yapilan tiir teshisleri
sonucunda; Acheilognathidae (Rhodeus amarus), Atherinidae (Atherina pontica), Cobitidae
(Cobitis fahirae), Cyprinidae (Barbus pergamonensis, Capoeta bergamae, Cyprinus carpio,
Luciobarbus graceus), Gobionidae (Pseudorasbora parva), Leuciscidae (Alburnus derjugini,
Chondrostoma holmwoodii, Petroleuciscus smyrnaeus, Squalius fellowesi), Mugilidae (Chelon
ramada), Nemacheilidae (Oxynoemacheilus eliasi), Oxudercidae (Knipowitschia mermere),
Poecilidae (Gambusia holbrooki), Siluridae (Silurus glanis) olmak tizere 11 familya dahilinde 17
tiirlin varlig1 belirlenmistir. Nehir boyunca en yaygin tiiriin Petroleuciscus smyrnaeus oldugu
belirlenmistir.

Sonu¢ ve Tartisma: Gediz Nehri balik cesitliligi ile ilgili olarak giiniimiize kadar yapilan
calismalarda 17 familyadan 28 tiiriin varligi bildirilmistir. Bu ¢calismada 11 familyadan 17 tiir tespit
edilmistir. Tir sayisindaki bu farklilik, havzanin tamaminda degil sadece nehir boyunca 6rnekleme
yapilmis olmasi, durgun su kiitlelerinde 6rnekleme yapilmamis olmasi, regiilator ve baraj gibi su
tutan ¢ok sayida yapin varligi nedeniyle nehrin bazi kesimlerinin susuz kalmasi dolayisiyla
ornekleme yapilamamasi ile agiklanabilir. Calismanin amaci olan akarsu yatagi tizerindeki fiziksel
engellerin bazilar1 balik tlirlerinin dagilimina ve hareketliligine olumsuz yonde ¢ok biiyiik etki
yapmazken, bazi engellerin gecisler ve popiilasyon biiylikliigli agisindan olumsuz etkiler
yapabilecegi gozlenmistir. Ancak s6z konusu engellerde bazi kiiciik diizenlemeler ile balik
hareketliliginin ¢ok daha saglikli gerceklesebilecegi de belirlenmistir. Gediz Nehri balik
cesitliliginin devamlilig1t acisindan en biiyiik tehdit unsurlarinin; nehir yatagma yapilan
miidahaleler basta olmak {iizere, kirlilik ile su kullanimi ve yonetimi konusundaki uygulamalar
gosterilebilir.

Anahtar kelimeler: Gediz Nehri, balik, endemik, istilaci

A -



mailto:*alilhan73@gmail.com

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Abstract No.: 100
Presentation Type: Oral Presentation

Being a Fish in the Gediz River
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’Doga Dernegi
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Abstract:

Introduction: This study investigated the effects of physical barriers (weirs, culverts, pipes, road
crossings, etc.) located along the riverbed on the distribution of fish species in the Gediz River.
Sampling was conducted at 13 stations selected from the headwaters to the river mouth during the
first half of 2026. Fish were sampled using a SAMUS 725-G electrofisher and a seine net. Captured
fish were photographed and, after collecting a sufficient number of specimens for species
identification, were released back into their natural habitats. Specimens euthanized with a high
dose of phenoxyethanol were fixed in formaldehyde and transported to the laboratory for
taxonomic identification. Fish were collected from 10 of the 13 sampling stations. Species
identification revealed the presence of 17 species belonging to 11 families: Acheilognathidae
(Rhodeus amarus), Atherinidae (Atherina pontica), Cobitidae (Cobitis fahirae), Cyprinidae
(Barbus pergamonensis, Capoeta bergamae, Cyprinus carpio, Luciobarbus graecus), Gobionidae
(Pseudorasbora parva), Leuciscidae (Alburnus derjugini, Chondrostoma holmwoodii,
Petroleuciscus smyrnaeus, Squalius fellowesii), Mugilidae (Chelon ramada), Nemacheilidae
(Oxynoemacheilus eliasi), Oxudercidae (Knipowitschia mermere), Poeciliidae (Gambusia
holbrooki), and Siluridae (Silurus glanis). Among these, Petroleuciscus smyrnaeus was identified
as the most widespread species throughout the river.

Results and Discussion: Previous studies on the ichthyofauna of the Gediz River have reported 28
fish species belonging to 17 families. In the present study, 17 species representing 11 families were
recorded. This difference in species richness can be explained by the fact that sampling was
conducted only along the river channel rather than throughout the entire watershed, stagnant water
bodies were not sampled, and several river sections could not be surveyed because numerous
water-retaining structures, such as regulators and dams, had left parts of the river dry. Regarding
the primary objective of the study, some physical barriers in the river channel appeared to have
only minor effects on the distribution and movement of fish species, whereas others were found to
negatively affect fish passage and population connectivity. Nevertheless, the results indicate that
relatively simple structural modifications to these barriers could substantially improve fish
movement. The greatest threats to the long-term conservation of fish diversity in the Gediz River
include river channel modifications, pollution, and unsustainable water use and management
practices.

Keywords: Gediz River, fish, endemic species, invasive species
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Beysehir Golii Beysehir Kababurunu (Chorzdrostorzm beysehirense (Bogutskaya, 1997))’nun
Biiyiime ve Ureme Ozellikleri

Vedat Yegen'* Soner Cetinkaya?, Rahmi Uysal’, Hasan M. Sar1*,
Savas Yilmaz5, Fuat Bilgin'

'Su Uriinleri Arastirma Enstitiisii Miidiirliigii — Egirdir, Isparta/TURKIYE
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3 Tarim ve Orman Ilge Miidiirliigii Egirdir, Isparta/TURKIYE

* Ege Universitesi Su Uriinleri Fakiiltesi Temel Bilimler Béliimii I¢ Sular Biyolojisi Anabilim
Dal1 Bornova, izmir/TURKIYE
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Ozet

Bu c¢alismada Beysehir Golii endemik balik tiirlerinden Beysehir Kababurunu (Chondrostoma
beysehirense (Bogutskaya, 1997))’nun biyolojik 6zellikleri incelenmistir. Ornekleme ¢alismalar
Nisan 2016 — Nisan 2017 tarihleri arasinda golde belirlenen 7 bolgede aylik olarak yiirtitiilmiistiir.
Ornekleme calismalarinda her biri 25 m uzunlugunda farkli géz acikligindaki uzatma aglari ve
fanyali aglar kullanilmistir.Ornekleme periyodu boyunca toplam 76 birey elde edilmistir. Bu
orneklerin %68,42°sini (52 adet) disi, %25’in1 (19 adet) erkek, %6,58’ini (5 adet) immatiir
bireylerin olusturdugu belirlenmistir. Calisma siiresince elde edilen C. beysehirense drneklerinden
yas tayini i¢in se¢ilen 54 Ornegin yaslari 0 — VII arasinda degisim gostermistir. Elde edilen
orneklerin biiylik cogunlugunu IV (%27,78) ve V (%33,33) yaslarindaki bireyler olusturmaktadir.
Orneklemin total boylart 6,2 cm ile 33,8 cm, agirliklar1 3,66 — 1901 g arasinda degisim
gostermistir. Orneklerin yaklastk %70’ini 22 ¢m — 29,9 c¢cm boy araligindaki bireyler
olusturmaktadir. Yas tayinleri yapilan C. beysehirense bireylerinin her yas grubuna ait boy
degerleri incelediginde 6rnek populasyonun total boy degerlerinin 8,9 cm ile 33,8 cm arasinda
degisim gosterdigi belirlenmistir. Populasyonun % 83’iinii olusturan IV, V ve VI yaslarindaki
bireylerin ortalama boylarinin sirasiyla 25,25 cm, 28,02 cm ve 32,10 cm olduklari tespit edilmistir.
Orneklemin Von Bertalanffy boyca ve agirlikca biiyiime denklemine gére ulasacagi sonusmaz boy
52,67 cm, ulagacagi sonusmaz agirlik (Woo) 2574,27 g olarak hesaplanmistir. Disi, erkek ve
populasyonun b degerlerine uygulanan tek yonlii t-testi analizine gore dérneklem popiilasyon, disi
ve erkek bireylerin pozitif allometrik biiyiime gosterdigi belirlenmistir. Ureme déneminin
belirlenmesi i¢in yapilan Gonadosomatik indeks degerlerine gore C. beysehirense’nin  su
sicakliginin yaklagik 13 — 20 °C oldugu Nisan — Mayis aylar arasinda iiremesini gergeklestirdigi
belirlenmistir. Populasyonun fekonditesi 17935 adet ile 53362 adet; nisbi fekonditesi 59 adet/g ile
149 adet/g arasinda degisim gostermistir.

Anahtar Kelimeler: Endemik, balik, biyolojik, Leuciscidae.

Tesekkiir: Bu calisma TAGEM/HAYSUD/2016/A11/P-02/3 no’lu “Beysehir Golii’ndeki Ticari
Balik Tiirlerinin Alansal Dagiliminin ve Biyoekolojik Ozelliklerinin Belirlenmesi” projesi
tarafindan desteklenmistir.
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Growth and Reproduction Properties of Beysehir Nase (Chondrostoma beysehirense
(Bogutskaya, 1997)) in Beysehir Lake
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Abstract

In this study, the biological characteristics of the Beysehir nase (Chondrostoma beysehirense
(Bogutskaya, 1997)), an endemic fish species of Lake Beysehir, were investigated. Sampling was
conducted on a monthly basis between April 2016 and April 2017 at seven predetermined stations
in the lake. Gillnets and trammel nets, each 25 m in length and with various mesh sizes, were
utilized during the field studies. A total of 76 specimens were collected throughout the sampling
period. Of these specimens, 68.42% (n = 52) were identified as females, 25.00% (n = 19) as males,
and 6.58% (n = 5) as immature individuals. Age determination performed on 54 selected C.
beysehirense specimens revealed an age structure ranging from age classes 0 to VII. The dominant
age groups in the sample population were classes IV (27.78%) and V (33.33%). The total length
(TL) of the sampled population ranged from 6.2 cm to 33.8 cm, while the total weight ranged from
3.66 g to 1901.00 g. Approximately 70% of the specimens fell within the 22.0 cm to 29.9 cm
length interval. Analysis of the length values across each age group showed that the total lengths
of the aged C. beysehirense subpopulation ranged from 8.9 cm to 33.8 cm. The mean total lengths
for age classes IV, V, and VI—which together comprised 83.00% of the population—were
calculated as 25.25 cm, 28.02 cm, and 32.10 cm, respectively. Based on the von Bertalanffy growth
functions for length and weight, the asymptotic length (Lo) was estimated at 52.67 cm, and the
asymptotic weight (Woo) was calculated as 2574.27 g. A one-sample t-test applied to the growth
exponent ($b$) indicated that the overall population, as well as females and males independently,
exhibited positive allometric growth. Based on the gonadosomatic index (GSI) values evaluated
to identify the spawning season, C. beysehirense was found to reproduce between April and May,
coinciding with water temperatures of approximately 13—20°C. The absolute fecundity of the
population ranged from 17,935 to 53,362 eggs, while the relative fecundity varied between 59
eggs/g and 149 eggs/g."

Keywords: Endemic, fish, biological, Leuciscidae.
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11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Ozet No: 102
Sunum Tiiri: Sozlii Sunum

Kapali Devre Kiiltiir Kosullarinda Kerevit (Pontastacus leptodactylus Esch, 1823) Uretim
Tekniklerinin Karsilastirilmasi ve Vebadan Ari Uretim

Oguz Yasar Uzunmehmetoglu*
Su Uriinleri Arastirma Enstitiisii Miidiirliigii - Egirdir, Enstitii Miidiirii

*ouzyasar@gmail.com

Ozet:

Bu calismada kapali devre yetistiricilik sisteminde, tatlisu istakozu Pontastacus leptodactylus
(Eschscholtz, 1823), juvenil liretimi i¢in uygun inkiibasyon tekniginin belirlenmesi ve kerevit
vebasidan ari juvenil elde etme olanaklari arastirilmistir. Bu amagla, 6ncelikle maternal ve suni
inkiibasyon iiretim tekniklerinin verimlilikleri karsilastirilmistir. Daha sonra suni inkiibasyona tabi
tutulan yumurtalarin farkli konsantrasyonlarda formaldehit (1500, 3000 ve 4500 ppm) ve perasetik
asit (2, 6 ve 10mg/L) kullanilarak dezenfeksiyonu ile ozellikle kerevit vebasi etkeninin
(Aphonomyces astaci) ortadan kaldirilmast amaglanmistir. Suni inkiibasyonda yasama oraninin
(%89.12), maternal inkiibasyon teknigi ortalamalarina goére daha iyi oldugu belirlenmistir
(P<0.001). Suni inkiibasyon yonteminde yumurtalarin yasama oranlar1 dezenfeksiyon dozuna
baglh olarak degisim gostermis olup gruplar arasindaki farklilik istatistiki olarak 6nemli
bulunmustur. P. leptodactylus juvenillerinde en yiiksek yasama orani 3000ppm formaldehit
uygulanan grupta elde edilirken, en diisiik yasama oran1 kontrol grubunda tespit edilmistir. Yine
yasama oranlar1 bakimimdan 2mg/L konsantrasyonda yumurtalara uygulanan perasetik asit
dozunun dezenfeksiyon icin yetersiz kaldigi, 10mg/L perasetik asit ve 4500ppm formaldehit
konsantrasyonlarinin ise dezenfeksiyon i¢in yiiksek doz olduklari tespit edilmistir (P<0.05).
Yumurta dezenfeksiyonu caligmasinin baslangicinda, kerevitlerden aliman doku ve yumurta
orneklerinde gerceklestirilen qPCR analizleri sonucunda kerevit veba etkeni (4. astaci) yontinden
pozitif bulgulara rastlanilmis olup kantitatif olarak kerevit dokularindaki etken yiikiiniin
yumurtalara gore daha fazla oldugu tespit edilmistir (P<0.05). Dezenfeksiyon ¢alismasi sonunda
ise L. ve II. donem juvenil kerevitlerin homojenizatlart QPCR yontemi ile analiz edilmis ve kontrol
grubu (dezenfeksiyon uygulanmadi) dahil tiim sonuglarin kerevit veba etkeni yoniinden negatif
oldugu belirlenmistir.

Anahtar kelimeler: Pontastacus leptodactylus, Inkiibasyon, Dezenfeksiyon, qPCR, Kerevit
Vebasi
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Comparison of Production Techniques for the Narrow-Clawed Crayfish Pontastacus
leptodactylus (Eschscholtz, 1823) Under Recirculating Aquaculture Conditions and the
Production of Crayfish Plague-Free Juveniles
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Fisheries Research Institute, Egirdir, Director of the Institute, Tiirkiye
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Abstract:

This study aimed to determine the most suitable incubation technique for juvenile production of
the narrow-clawed crayfish, Pontastacus leptodactylus (Eschscholtz, 1823), under recirculating
aquaculture system (RAS) conditions and to investigate the feasibility of producing juveniles free
from crayfish plague. Initially, the efficiency of maternal and artificial incubation techniques was
compared. Subsequently, eggs subjected to artificial incubation were disinfected using different
concentrations of formaldehyde (1,500, 3,000, and 4,500 ppm) and peracetic acid (2, 6, and 10 mg
L) to eliminate the causative agent of crayfish plague, Aphanomyces astaci. Artificial incubation
resulted in a significantly higher survival rate (89.12%) than maternal incubation (P < 0.001).
Survival rates in the artificial incubation groups varied according to the disinfectant concentration,
and the differences among treatments were statistically significant. The highest juvenile survival
was obtained in the group treated with 3,000 ppm formaldehyde, whereas the lowest survival was
observed in the untreated control group. Among the peracetic acid treatments, 2 mg L' was
insufficient for effective disinfection, whereas 10 mg L' peracetic acid and 4,500 ppm
formaldehyde were considered excessively high concentrations for egg disinfection (P < 0.05). At
the beginning of the disinfection experiment, quantitative PCR (qPCR) analyses of crayfish tissue
and egg samples detected positive results for the crayfish plague pathogen, Aphanomyces astaci.
Quantitative analyses further revealed that pathogen loads were significantly higher in crayfish
tissues than in eggs (P < 0.05). At the end of the disinfection trial, homogenates of first- and
second-stage juvenile crayfish were analyzed by qPCR, and all samples, including those from the
untreated control group, tested negative for A. astaci. These findings demonstrate that artificial
incubation combined with appropriate egg disinfection provides an effective approach for
improving juvenile production and obtaining crayfish plague-free juveniles under controlled
aquaculture conditions.

Keywords: Pontastacus leptodactylus, incubation, disinfection, qPCR, crayfish plague
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Yan Kurak Akdeniz Kaya Havuzlarinda Diyatome Topluluklarimin Kuraklasma Siirecine
Tepkisi ve Biyodegerlendirme indekslerinin Uygulanabilirligi
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Ozet:

Yar1 kurak Akdeniz ikliminde bulunan kaya havuzlari, kisa hidroperiyotlart ve hizli kuruma
siirecleri nedeniyle ¢evresel degisimlere son derece duyarl gecici tatli su ekosistemleridir. Bu
calismada, Kahramanmaras’taki kaya havuzlarinda diyatome topluluklarinin yapisini belirleyen
cevresel ve mekansal siirecler incelenmis, ayrica kalici su sistemleri i¢in gelistirilmis diyatome
indekslerinin bu habitatlardaki uygunlugu degerlendirilmistir. Nisan 2025°te 35 kaya havuzu ve 5
g0l olmak tizere 40 istasyondan 6rnek alinmis, su varligini siirdiiren 24 istasyon Mayis ayinda
yeniden 6rneklenmistir. Toplam 64 istasyon-zaman O6rneginde 62 cinse ait 211 diyatome taksonu
belirlenmistir. Topluluk bilesimindeki degisimi en fazla habitat tipi agiklarken (PERMANOVA
R*=0,076; p=0,001), 6rnekleme dénemi de anlamli bir etkiye sahip olmustur (R?>=0,064; p=0,001).
Kuraklagmanin ilerlemesiyle pH ve ¢oziinmiis oksijen doygunlugu belirgin bicimde azalmis;
elektriksel iletkenlik, bulaniklik, toplam organik karbon ve reaktif silis artmistir. Eglestirilmis kaya
havuzlarinda reaktif silis derisimi yaklasik 2,25 kat yiikselmistir. Bu degisimler, Nisan ayinda
yiiksek pH ve oksijen doygunluguyla karakterize edilen iiretken kosullarin, Mayis ayinda organik
madde ayrigmasi ve solunum siireclerinin daha belirgin oldugu kosullara doniistiiglinii
gostermektedir. Mayis ayia kadar su tutan kaya havuzlarinda istasyon basina takson zenginligi
10,9°dan 17,4’e yiikselmistir. RC Bray analizinde ikili karsilagtirmalarin %80,2’si stokastik
stireclerle iligkilendirilmis, habitat tipi kontrol edildiginde topluluk benzerligi ile cografi uzaklik
arasinda anlamli bir iliski bulunmamistir. Buna karsilik diyatome indeksleri, belirgin bir
antropojenik baski bulunmayan kaya havuzlarini her iki donemde de “zayif” ekolojik sinifta
degerlendirmistir. Sonuclar, geg¢ici sularda dogal kuruma ve yogunlagma siireglerinin standart
biyodegerlendirme indeksleri tarafindan bozulma olarak yorumlanabildigini ve bu habitatlar i¢in
hidrolojik doneme 6zgii kosullarin gelistirilmesi gerektigini ortaya koymaktadir.

Anahtar kelimeler: Kaya havuzlari, diyatom topluluklari, kuraklasma, stokastik siirecler,
biyodegerlendirme
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Responses of Diatom Communities to Drying Processes in Semi-Arid Mediterranean Rock
Pools and the Applicability of Bioassessment Indices
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Biology, Tiirkiye
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Abstract:

Rock pools in the semi-arid Mediterranean region are temporary freshwater ecosystems that are
highly sensitive to environmental change because of their short hydroperiods and rapid drying
processes. This study investigated the environmental and spatial drivers shaping diatom
community structure in rock pools from Kahramanmaras, Tiirkiye, and evaluated the suitability of
diatom-based bioassessment indices originally developed for permanent aquatic systems in these
temporary habitats. Samples were collected from 40 sites (35 rock pools and 5 lakes) in April
2025, and the 24 sites that retained water were resampled in May. A total of 211 diatom taxa
belonging to 62 genera were identified from 64 site-time samples. Habitat type explained the
largest proportion of variation in community composition (PERMANOVA, R?=0.076, p =0.001),
while sampling period also had a significant effect (R = 0.064, p = 0.001). As drying progressed,
pH and dissolved oxygen saturation declined markedly, whereas electrical conductivity, turbidity,
total organic carbon, and reactive silica increased. In paired rock pools, reactive silica
concentrations increased by approximately 2.25-fold. These changes indicate a transition from
highly productive conditions characterized by elevated pH and oxygen saturation in April to
conditions dominated by organic matter decomposition and respiratory processes in May. In rock
pools that retained water until May, mean taxon richness increased from 10.9 to 17.4 taxa per site.
RC_Bray analysis showed that 80.2% of pairwise community comparisons were associated with
stochastic processes, and no significant relationship was found between community similarity and
geographic distance after controlling for habitat type. In contrast, diatom-based bioassessment
indices consistently classified the rock pools as having poor ecological status during both sampling
periods, despite the absence of clear anthropogenic disturbance. These findings demonstrate that
natural drying and concentration processes in temporary aquatic habitats may be misinterpreted as
ecological degradation by conventional bioassessment indices. Therefore, habitat-specific
assessment criteria that account for the hydrological dynamics of temporary waters are needed to
improve ecological status evaluations.

Keywords: Rock pools, diatom communities, drying, stochastic processes, bioassessment
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Deprem Sonrasi icme Suyu Kaynaklariyla iliskili Akarsularda Diyatome Topluluklarina
Dayali Ekolojik Su Kalitesi Degerlendirmesi
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Ozet:

6 Subat 2023 Kahramanmaras merkezli depremler sonrasinda akarsu ekosistemlerinde meydana
gelebilecek hidrolojik, ¢evresel ve habitat temelli degisimler, biyolojik topluluklarin yapisin
dogrudan etkileyebilecek onemli siiregler arasinda yer almaktadir. Bu ¢calismada, deprem sonrasi
donemde igme suyu kaynaklariyla iligkili akarsu istasyonlarinda diyatome topluluklarinin
mekansal ve donemsel degisimi, li¢ farkli 6rnekleme donemine ait fiziko-kimyasal su kalitesi
degiskenleriyle birlikte degerlendirilmistir. incelenen akarsu istasyonlarinda sular ¢ogunlukla
hafif alkali karakter gostermis ve elektriksel iletkenlik diisiik-orta diizeyden yer yer iyonca daha
zengin kosullara uzanan genis bir gradyan olusturmustur. Biyolojik oksijen ihtiyaci, toplam
organik karbon, besin tuzlari, siilfat ve baz1 iz elementlerde gozlenen donemsel degisimler, akarsu
kesimleri arasinda g¢evresel farklilasmaya isaret etmistir. Diyatome topluluklarinda o6zellikle
Achnanthidium minutissimum, Achnanthidium pyrenaicum, Cymbella compacta, Amphora ovalis,
Encyonopsis minuta, Fragilaria capucina, Meridion circulare tiirleri, farkli donemlerde tekrarl
bulunmalar1 nedeniyle akarsu ekolojisinin yorumlanmasinda dnemli biyogdsterge unsurlar1 olarak
degerlendirilmistir. Basit tanimlayic1 analizler, tiir zenginligi ve toplam bollugun istasyonlar
arasinda belirgin farklilik gosterdigini; bazi akarsu kesimlerinde substrata tutunan bentik
formlarin, bazi istasyonlarda ise organik madde, iyonik zenginlesme ve besin elementi
degisimlerine toleransli tiirlerin daha fazla temsil edildigini géstermistir. Biyotik indekslere dayali
degerlendirmeler, istasyonlarin ekolojik kalite bakimindan farkli gruplara ayrildigini ve iyi
ekolojik kosullar1 temsil eden akarsu kesimleri ile ¢evresel baski altinda bulunan su kesimlerinin
ayirt edilebildigini ortaya koymustur. Kanonik Uyum Analizi (CCA), diyatome topluluklarinin
dagilimin1 agiklamada etkili olmus ve tiir kompozisyonundaki degisimin yalnizca mevsimsel
farkliliklardan degil, ayn1 zamanda elektriksel iletkenlik, ¢oziinmiis oksijen, besin tuzlari, organik
madde gostergeleri, siilfat ve metal/iz element gradyanlar1 gibi ¢evresel degiskenlerden de
etkilendigini gostermistir. Sonug olarak, deprem sonrasi siirecte igme suyu kaynaklariyla iligkili
akarsu istasyonlarinda diyatome topluluklarinin hem mekansal hem de donemsel olarak belirgin
ekolojik farkliliklar gosterdigi belirlenmis; bu bulgular diyatomelerin fiziko-kimyasal su kalitesi
verileri ve biyotik indekslerle birlikte kullanildiginda, depremden etkilenen bolgelerde yiizeysel
su ekosistemlerinin ekolojik durumunun degerlendirilmesinde duyarli ve tamamlayici biyolojik
gostergeler olarak kullanilabilecegini ortaya koymustur.

Anahtar kelimeler: Akarsu ekolojisi, biyotik indeks, CCA, biyogdsterge
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Abstract:

The Kahramanmaras earthquakes of 6 February 2023 may have induced hydrological,
environmental, and habitat-related changes in stream ecosystems, potentially affecting the
structure of aquatic biological communities. In this study, the spatial and temporal variation of
diatom communities in stream sites associated with drinking water resources was evaluated
together with physicochemical water quality variables measured during three sampling periods.
The investigated streams were generally characterized by slightly alkaline waters, while electrical
conductivity ranged from low to moderate values, extending locally to more ion-rich conditions.
Temporal variations in biochemical oxygen demand (BOD), total organic carbon, nutrients,
sulfate, and selected trace elements indicated environmental heterogeneity among stream reaches.
Among the diatom assemblages, Achnanthidium minutissimum, Achnanthidium pyrenaicum,
Cymbella compacta, Amphora ovalis, Encyonopsis minuta, Fragilaria capucina, and Meridion
circulare were repeatedly recorded across different sampling periods and were identified as
important bioindicator species for interpreting stream ecological conditions. Descriptive analyses
revealed marked differences in species richness and total abundance among sampling stations.
Benthic taxa firmly attached to substrates dominated some stream sections, whereas species
tolerant of elevated organic matter, ionic enrichment, and nutrient fluctuations were more abundant
at other sites. Biotic index assessments classified the sampling stations into different ecological
quality categories, successfully distinguishing stream reaches representing good ecological status
from those exposed to greater environmental pressures. Canonical Correspondence Analysis
(CCA) demonstrated that variation in diatom community composition was influenced not only by
seasonal differences but also by environmental gradients including electrical conductivity,
dissolved oxygen, nutrient concentrations, organic matter indicators, sulfate, and metal/trace
element concentrations. In conclusion, diatom communities in streams associated with drinking
water resources exhibited clear spatial and temporal ecological differences during the post-
earthquake period. The findings demonstrate that, when combined with physicochemical water
quality measurements and biotic indices, diatoms provide sensitive and complementary biological
indicators for assessing the ecological status of surface water ecosystems in earthquake-affected
regions.

Keywords: Stream ecology, biotic index, Canonical Correspondence Analysis (CCA),
bioindicator
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Ticari Kerevit Aveilligr Yapilan Bazi1 Gollerdeki Kerevitlerde Mantar Hastalik Etkenlerinin
Arastirillmasi
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Ozet:

Tirk kereviti olarak bilinen Pontastacus leptodactylus, lilkemizde birgok i¢ su kaynaginda dogal
olarak yasamakta ve avciligiyla iilke ekonomisine katki saglamaktadir. Ulkemizde kerevit
popiilasyonlarindan elde edilen yillik av miktar1, 1984 yilinda 8000 tona kadar ulagmis; ancak
1980'li yillarin ikinci yarisinda yasanan kerevit vebasi (Aphanomyces astaci) nedeniyle dnemli
Olclide azalmis ve 2025 yilinda 537 ton olarak kaydedilmistir. Bu calismada, ticari avciligin
yapildig1 Egirdir Golii, Sugla Goli, Porsuk Baraj Golii ve Hirfanli Baraj Goli’nden elde edilen
lezyonlu kerevitlerde mantar hastaliklarinin etkenleri arastirilmistir. Egirdir G6lii'nden 101 birey,
Porsuk Baraj Golii, Hirfanli Baraj Goli ve Sugla Golii’nden ise 60’ar birey olmak {izere toplam
281 canli lezyonlu kerevit 6rneklenmistir. Bu lezyonlu kerevitlerden mantar izolasyonu amaciyla
Sabouraud dekstroz agar besiyerine kiiltiir ekimleri yapilmig, dokulardaki mantar varliginin
belirlenmesi i¢in es zamanli olarak histopatolojik 6rnekler alinmistir. Kiiltiirler 10 giin siireyle
mikolojik olarak takip edilmis, ireyen mantarlarin identifikasyonunda kolonilerin morfolojisi ve
mikroskobik 0Ozellikleri degerlendirilmistir. Enstitii laboratuvarmma canli olarak getirilen
kerevitlerin klinik incelemelerinde, lezyonlar en yiiksek oranda abdominal bdlgede (%27,4) tespit
edilmis, bunu birden fazla bolgede goriilen lezyonlar (%26,4) ile yliriime ve ylizme bacaklarinin
eklem bdlgelerindeki lezyonlar (%19,8) izlemistir. GOl bazinda yapilan 6rneklemelerde mantar
enfeksiyonu oran1 Hirfanli Baraj Golii'nde %63, Egirdir Golii'nde %33, Sugla Goéli'nde %33 ve
Porsuk Baraj Goli'nde %27 olarak belirlenmistir. Tiim gollerde Saprolegnia sp., Alternaria sp.,
Fusarium sp. yan1 sira tanimlanamayan mantar etkenleri de tespit edilmistir. Sonug olarak, kerevit
stoklariin salgin oncesi seviyelere ulasamamasinda, kronik hastaliklara neden olan diger mantar
etkenlerinin (Saprolegnia sp., Fusarium sp. vb.) de etkili olabilecegi diisiiniilmektedir.

Anahtar kelimeler: Kerevit, Saprolegnia spp., Alternaria spp., Fusarium spp.
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Abstract:

The narrow-clawed crayfish, Pontastacus leptodactylus, commonly known as the Turkish
crayfish, is naturally distributed in many inland waters of Tiirkiye and contributes significantly to
the national economy through commercial fisheries. Annual crayfish harvests reached
approximately 8,000 tons in 1984; however, following outbreaks of crayfish plague caused by
Aphanomyces astaci during the second half of the 1980s, production declined dramatically, with
only 537 tons recorded in 2025. This study investigated fungal pathogens associated with lesion-
bearing crayfish collected from four commercially exploited water bodies: Lake Egirdir, Lake
Sugla, Porsuk Reservoir, and Hirfanli Reservoir. A total of 281 live crayfish exhibiting external
lesions were sampled, including 101 individuals from Lake Egirdir and 60 individuals each from
Lake Sugla, Porsuk Reservoir, and Hirfanli Reservoir. For fungal isolation, tissue samples from
the lesions were cultured on Sabouraud dextrose agar, while parallel histopathological samples
were collected to examine fungal infections within the tissues. The cultures were monitored
mycologically for 10 days, and fungal isolates were identified based on colony morphology and
microscopic characteristics. Clinical examination of live crayfish revealed that lesions occurred
most frequently on the abdominal region (27.4%), followed by lesions affecting multiple body
regions (26.4%) and lesions located at the joints of the walking and swimming legs (19.8%). The
prevalence of fungal infection was highest in Hirfanli Reservoir (63%), followed by Lake Egirdir
(33%), Lake Sugla (33%), and Porsuk Reservoir (27%). The fungal genera Saprolegnia, Fusarium,
and Alternaria, together with several unidentified fungal isolates, were detected in all sampled
lakes. These findings suggest that, in addition to crayfish plague, other fungal pathogens such as
Saprolegnia spp. and Fusarium spp. may contribute to chronic diseases and could be among the
factors preventing crayfish populations from recovering to their pre-epizootic levels.

Keywords: crayfish, Saprolegnia spp., Alternaria spp., Fusarium spp.
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Esen Cay1 (Mugla)’ndaki Barbus xanthos (Teleostei: Cyprinidae)’un Yas, Boy ve Biiyiime
Ozellikleri

Ozlem Ablak Giirbiiz*, Aleyna Aykir
Ankara Haci Bayram Veli Universitesi, Polatli Fen Edebiyat Fakiiltesi, Biyoloji
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Ozet:

Esen Cay1 Havzasi, su kaynaklar1 bakimindan Bati Akdeniz’in en zengin bolgelerinden biri olup
tarim, enerji ve su lrlinleri yetistiriciligi gibi pek cok sektdre can suyu saglamaktadir. Havzada
yasayan ve halk arasinda "biyikli balik" olarak bilinen Barbus xanthos, 2020 yilinda literatiire
kazandirilmis endemik bir tatli su balig: tiiriidiir. Bu ¢alismada, havzanin biyolojik ¢esitliliginin
siirdiirtilebilirligi agisindan kritik 6neme sahip olan B. xanthos tiiriinlin biiylime parametreleri
incelenmistir. Esen Cayi’ndan Aralik 2024-Ekim 2025 déneminde bes farkli istasyondan serpme
ag kullanilarak yakalanan 113 B. xanthos 6rneginin 64’1 (%56,64) disi, 47°s1 (%41,59) erkek ve
2’51 (%1.77) eseysel olgunluga ulagmamas jlivenil bireylerden olusmaktadir. Populasyonda her iki
eseyde de yas dagilimi I-IV arasinda degismekte olup, en sik rastlanan yas grubu %51 ile I yas
grubu, ikinci sirada ise %36 ile II yas grubudur. Populasyon genelinde total boy 8,3-18,4 cm
(ortalama+S.Sapma; 11,66 + 2,45 cm), agirlik degerleri ise 6,07-86,6 g (20,62 + 16,57) olarak
belirlenmistir. Ortalama kondisyon faktorii disilerde 1,11 + 0,19; erkeklerde 1,12 + 0,34 ve
jivenillerde 1,02 + 0,26 olarak hesaplanmistir. Populasyon genelinde boy agirlik iliskisi W= 0.008
L.3,1309 olarak bulunmustur. Hesaplanan “b” degerinin 3’ten biiyiik olmasi (b > 3), populasyonun
pozitif alometrik biiyiime 6zelligi gosterdigine, baligin boyuna gore daha fazla agirlastigina ve
beslenme durumunun iyi olduguna isaret etmektedir. Endemik B. xanthos tiirlinlin biiyiime
ozelliklerini ortaya koyan bu arastirma, antropojenik baski altindaki Esen Cay1 ekosisteminde
biyocesitliligin korunmasi ve siirdiiriilebilir su kaynaklar1 yonetimi stratejilerinin gelistirilmesi
acisindan onemli bir bilimsel kaynak teskil etmektedir.

Anahtar kelimeler: Biiyiime, kondisyon, boy-agirlik iliskisi, Barbus xanthos, Esen Cay1



mailto:*ozlem.gurbuz@hbv.edu.tr

11. Ulusal Limnoloji Sempozyumu 31 Agustos -2 Eyliil 2026 / Balikesir

Abstract No.: 106
Presentation Type: Oral Presentation

Age, Length, and Growth Characteristics of Barbus xanthos (Teleostei: Cyprinidae) in the
Esen Stream (Mugla, Tiirkiye)

Ozlem Ablak Giirbiiz*, Aleyna Aykir

Ankara Hac1 Bayram Veli University, Polatli Faculty of Arts and Sciences, Department of
Biology, Tiirkiye

*ozlem.gurbuz@hbv.edu.tr

Abstract:

The Esen Stream Basin is one of the richest freshwater regions in the Western Mediterranean of
Tiirkiye, providing essential water resources for agriculture, energy production, and aquaculture.
Barbus xanthos, commonly known as the "barbel fish" by local communities, is an endemic
freshwater species that was formally described in 2020. In this study, the growth characteristics of
B. xanthos, a species of critical importance for maintaining the biodiversity of the basin, were
investigated. Between December 2024 and October 2025, a total of 113 specimens of Barbus
xanthos were collected from five sampling stations in the Esen Stream using cast nets. The sample
consisted of 64 females (56.64%), 47 males (41.59%), and 2 immature juveniles (1.77%). In both
sexes, age ranged from I to IV years, with age group I being the most abundant (51%), followed
by age group II (36%). The total length of the sampled fish ranged from 8.3 to 18.4 cm (mean +
SD: 11.66 £ 2.45 cm), while body weight varied between 6.07 and 86.6 g (20.62 + 16.57 g). The
mean condition factor was calculated as 1.11 £+ 0.19 for females, 1.12 £ 0.34 for males, and 1.02
+ (.26 for juveniles. The length—weight relationship for the overall population was expressed as
W =0.008L3-2%_ Since the estimated b value was greater than 3 (b > 3), the population exhibited
positive allometric growth, indicating that individuals increased in weight at a faster rate than in
length and were generally in good nutritional condition. This study provides the first detailed
information on the growth characteristics of the endemic species Barbus xanthos. The findings
constitute an important scientific basis for biodiversity conservation and the development of
sustainable water resource management strategies in the Esen Stream ecosystem, which is
currently under increasing anthropogenic pressure.

Keywords: growth, condition factor, length—weight relationship, Barbus xanthos, Esen Stream
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Ozet

Beysehir Golii, onemli bir igme suyu kaynagi olmasinin yani sira zengin biyolojik ¢esitlilige sahip
onemli bir tatli su ekosistemidir. Zooplankton topluluklari, su kalitesi ve ekolojik durumun
degerlendirilmesinde yaygin olarak kullanilan énemli biyolojik gdstergelerdir. Bu arastirmanin
amaci, Beysehir Golii'ntin 2023 yilindaki zooplankton faunasini ve mevsimsel degisimlerini
belirlemek ve goliin trofik seviyesini degerlendirmektir. Arastirma, 2023 yilinda Beysehir
Goli'nde mevsimsel olarak 9 istasyonda yiiriitiilmiistiir. Zooplankton Ornekleri, Hydro-Bios
model 55 pum goz acikligina sahip plankton kepgesi kullanilarak yatay ve dikey Ornekleme
yontemleriyle toplanmis ve %4’ liik formaldehit ile fikse edilmistir. Bazi fizikokimyasal su kalitesi
parametreleri kapsaminda su sicakligi, ¢oziinmiis oksijen, pH, iletkenlik, derinlik, Secchi diski
derinligi ve klorofil-a 6l¢iilmiistiir. Brachionus/Trichocerca (QB/T) zooplankton indeksine gore
goliin trofik yapist degerlendirilmis, ayrica tiirlerin goriilme sikligr (%F) hesaplanmistir.
Zooplankton toplulugu ile su kalitesi parametreleri arasindaki iligskiler Kanonik Uyum Analizi
(CCA) ile incelenmistir. Caligmada Rotifera’dan 33 tiir (%67,3), Cladocera’dan 11 tiir (%22,4) ve
Copepoda’dan 5 tiir (%10,3) olmak {izere toplam 49 zooplankton tiirii belirlenmistir. Polyarthra
dolichoptera (%83,33), Keratella cochlearis (%62,50), Synchaeta pectinata (%52,77) ve Bosmina
longirostris (%65,27) baskin tiirler olarak tespit edilmistir. Golde su sicakligr 7,0-25,0°C, pH
8,21-10,27, ¢ozlinmiis oksijen 7,23—11,13 mg/L, iletkenlik 295-389 mS/cm, derinlik 2,5-7,5 m,
Secchi diski derinligi 0,5-4,0 m ve klorofil-a 0,15-5,58 mg/m? arasinda degisim gostermistir. CCA
sonucunda Beysehir Golii zooplankton toplulugunun fosfat, amonyum, toplam alkalinite,
iletkenlik ve klorofil-a ile iligkili oldugu belirlenmistir. Brachionus/Trichocerca (QB/T) indeksine
gore gol oligotrof 6zellik gostermistir.

Anahtar Kelimeler: Zooplankton, Fauna, CCA, Indeks, Beysehir Golii

Tesekkiir: Bu calisma Beysehir Golii’niin Trofik Durumunun Limnolojik Olarak Izlenmesi
(TAGEM/HAYSUD/B/23/A6/P4/6130) adli proje tarafindan desteklenmistir. Calisma siirecinde
ornekleme c¢aligsmalarina katkida bulunan proje personellerine tesekkiir ederiz.
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Abstract:

Lake Beysehir is an important freshwater ecosystem with rich biodiversity, as well as being a
significant drinking water source. Zooplankton communities are important biological indicators
widely used in the assessment of water quality and ecological status. The aim of this study was to
determine the zooplankton fauna and seasonal variations of Lake Beysehir in 2023 and to evaluate
its trophic status. The study was conducted seasonally at 9 stations in Lake Beysehir in 2023.
Zooplankton samples were collected using horizontal and vertical sampling methods with a Hydro-
Bios plankton net with a mesh size of 55 um and were fixed with 4% formaldehyde. Some
physicochemical water quality parameters, including water temperature, dissolved oxygen, pH,
conductivity, depth, Secchi disk depth, and chlorophyll-a, were measured. The trophic structure of
the lake was evaluated according to the Brachionus/Trichocerca (QB/T) zooplankton index, and
the frequency of occurrence (%F) of the species was also calculated. The relationships between
the zooplankton community and water quality parameters were examined using Canonical
Correspondence Analysis (CCA). In this study, a total of 49 zooplankton species were identified,
including 33 species from Rotifera (67.3%), 11 species from Cladocera (22.4%), and 5 species
from Copepoda (10.3%). Polyarthra dolichoptera (83.33%), Keratella cochlearis (62.50%),
Synchaeta pectinata (52.77%), and Bosmina longirostris (65.27%) were identified as dominant
species. Water temperature in the lake ranged from 7.0 to 25.0°C, pH from 8.21 to 10.27, dissolved
oxygen from 7.23 to 11.13 mg/L, conductivity from 295 to 389 mS/cm, depth from 2.5 to 7.5 m,
Secchi disk depth from 0.5 to 4.0 m, and chlorophyll-a from 0.15 to 5.58 mg/m?3. According to the
CCA results, the zooplankton community of Lake Beysehir was associated with phosphate,
ammonium, total alkalinity, conductivity, and chlorophyll-a. According to the Brachionus /
Trichocerca (QB/T) index, the lake showed oligotrophic characteristics.

Keywords: Zooplankton, Fauna, CCA, Index, Beysehir Lake
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Ozet

Zooplankton gollerde besin aginda onemli olup, ekosistemin yapisinda meydana gelen
degisikliklere de duyarlidir. Bu arastirmanin amaci, Kovada Golii'niin 2024 yilindaki zooplankton
faunasini ve mevsimsel degisimlerini tanimlamak ve trofik seviyesini belirlemektir. Bu ¢alismada
2024 yil1 ilkbahar, Yaz, Sonbahar ve Kis mevsimlerinde Kovada Golii’niin zooplankton faunasi
ve bazi fizikokimyasal su kalitesi parametreleri incelenmistir. Zooplankton 6rnekleri 3 istasyondan
alimmistir. Baz1 su kalitesi parametrelerinden; su sicakligi, pH, iletkenlik, ¢6ziinmiis oksijen,
¢Oziinmiis oksijen doygunlugu, derinlik, Secchi diski ve klorofil-a ol¢iimii belirlenmistir.
Zooplankton ornekleri 55 pum goéz acikligindaki Hydro Bios model plankton kepgesi ile
toplanmistir. Brachionus/Trichocerca (QB/T) zooplankton indeksine gdre goliin trofik yapisi,
tiirlerin baskinliklarina gore goriilme sikligr da (%F) hesaplanmistir. Calismada Rotifera’dan 23
tiir (%71,9), Cladocera’dan 8 tiir (%25,0), Copepoda’dan 1 tiir (%3,1) olmak iizere toplam 32
zooplankton belirlenmistir. Maksimum tiir 2. istasyonda (25), minimum tiir 3. istasyonda (19)
bulunmustur. Asplanchna priodonta (%58,3), Brachionus angularis (%58,3), Keratella tecta
(%66,7), Polyarthra vulgaris (%83,3) ve Bosmina longirostris (%66,7) tiirleri baskin tiirlerdir.
Golde su sicaklhigr 12,5-25,6°C, pH 7,85-10,55, ¢ozlinmiis oksijen 8,01-10,52 mg/L, ¢dziinmiis
oksijen doygunlugu %84,1-236, iletkenlik 236-382 mS/cm, derinlik 1,5-3,1 m, Secchi diski
Olcimi  0,2-1,1 m ve klorofil-a 1,5-14,9 mg/m*® arasinda degisim gostermistir.
Brachionus:Trichocerca (QB/T) indeksine gore gol otrof 6zellik gostermistir.

Anahtar Kelimeler: Zooplankton, fauna, 6trofik, Kovada Golii

Tesekkiir: Bu calisma Egirdir Golii’niin  Limnolojik Olarak izlenmesi (2023-2027)
(TAGEM/HAYSUD/B/23/A6/P4/5991) adl1 proje tarafindan desteklenmistir. Calisma siirecinde
ornekleme caligmalarina katkida bulunan proje personellerine tesekkiir ederiz.
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Abstract

Zooplankton are important in the food webs of lakes and are sensitive to changes occurring in
ecosystem structure. The aim of this study was to describe the zooplankton fauna and seasonal
changes of Lake Kovada in 2024 and to determine its trophic level. In this study, the zooplankton
fauna and some physicochemical water quality parameters of Kovada Lake were investigated
during the spring, summer, autumn, and winter seasons of 2024. Zooplankton samples were
collected from three stations. Among the water quality parameters, water temperature, pH,
conductivity, dissolved oxygen, dissolved oxygen saturation, depth, Secchi disk depth, and
chlorophyll-a were measured. Zooplankton samples were collected using a Hydro Bios model
plankton net with a mesh size of 55 um. The trophic structure of the lake was evaluated according
to the Brachionus/Trichocerca (QB/T) zooplankton index, and the frequency of occurrence of
species was also calculated based on their dominance (%F). In the study, a total of 32 zooplankton
taxa were identified, including 23 species of Rotifera (71.9%), 8 species of Cladocera (25.0%),
and 1 species of Copepoda (3.1%). The maximum number of species was found at station 2 (25),
while the minimum number of species was found at station 3 (19). Asplanchna priodonta (58.3%),
Brachionus angularis (58.3%), Keratella tecta (66.7%), Polyarthra vulgaris (83.3%), and
Bosmina longirostris (66.7%) were the dominant species. In the lake, water temperature ranged
from 12.5 to 25.6°C, pH from 7.85 to 10.55, dissolved oxygen from 8.01 to 10.52 mg/L, dissolved
oxygen saturation from 84.1% to 236%, conductivity from 236 to 382 mS/cm, depth from 1.5 to
3.1 m, Secchi disk depth from 0.2 to 1.1 m, and chlorophyll-a from 1.5 to 14.9 mg/m?. According
to the Brachionus: Trichocerca (QB/T) index, the lake exhibited eutrophic characteristics.

Keywords: Zooplankton, fauna, eutrophic, Kovada Lake
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Tuba Karaosmanoglu'*, Meral Apaydin Yagci?

Tarim ve Orman Bakanlig1, Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Su Uriinleri
Arastirma Enstitlisii Miidiirliigii, Elazig-Tiirkiye

2Tarmm ve Orman Bakanligi, Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Koyunculuk
Arastirma Enstitiisii Miidiirliigii, Su Uriinleri Boliimii, Bandirma-Balikesir, Tiirkiye

*tuba.karaosmanoglu@tarimorman.gov.tr; tubakgunn@gmail.com

Ozet:

Elaz1g ili; Hazar Golii gibi tektonik gollere, Keban, Karakaya, Ozliice, Beyhan-1 ve Kalecik gibi
baraj gollerine, sulama goletlerine ve Murat Nehri ile Peri Cay1 gibi akarsu sistemlerine ev
sahipligi yapmaktadir. Bu calismada, bolgeye ait 43 bilimsel kaynak taranarak Elazig i¢ sularinin
zooplankton faunasi ve topluluk yapisi1 degerlendirilmistir. Incelenen tiim sistemlerde Rotifera, tiir
cesitliligi ve birey yogunlugu bakimindan baskin olup zooplanktonun %70-80'ini olusturmakta,
bunu Cladocera ve Copepoda takip etmektedir. Literatiir tarama sonucunda bolgede toplam 141
zooplankton taksonu kayit edilmis; bunlarin 104'i Rotifera, 26'si Cladocera ve 11’1 Copepoda
grubunu olusturmustur. Arastirma yogunlugu en fazla akarsularda goriilmiis; akarsularda 76
Rotifera, 22 Cladocera, 7 Copepoda; baraj gollerinde 76 Rotifera, 19 Cladocera, 10 Copepoda;
goletlerde 40 Rotifera, 15 Cladocera, 3 Copepoda; Hazar Goélii'nde ise 38 Rotifera, 10 Cladocera,
5 Copepoda taksonu tespit edilmistir. Buna karsin bolgedeki 20 su kiitlesinde zooplanktona
yonelik herhangi bir calismaya rastlanmamistir. Habitat tipi bazinda ¢alismalarin %25,0' baraj
gollerinde, %53,57’si akarsularda, %3,57’si dogal gollerde ve %17,86°s1 goletlerde yliriitiilmiis;
ozellikle golet ve dogal gol ekosistemlerinde son on yilda gilincel ¢alismalarin sinirlt kaldig
belirlenmistir.Mevcut literatlir durgun su sistemlerine yogunlasmis, akarsu caligsmalar1 gorece
siirl kalmigtir. Tiir teshisleri biiylik 6l¢lide klasik morfolojiye dayanmakta, molekiiler tanilama
ve uzun siireli izleme eksik kalmakta, CBS tabanli haritalama c¢alismalar1 ise ancak 2022'den
itibaren literatiire girmeye baslamistir. Sonu¢ olarak bu c¢alisma, Elazig ili ig¢sularindaki
zooplankton arastirmalarinin giincel durumunu ortaya koymakta (2001-2026), arastirma
yogunlugu ve tiir ¢esitliligi a¢isindan 6ne ¢ikan alanlar1 belirlemekte ve gelecekteki biyogesitlilik
ile ekolojik izleme ¢alismalar1 i¢in Oncelikli arastirma alanlarina 11k tutmaktadir.

Anahtar kelimeler: Zooplankton, Rotifera, Cladocera, Copepoda, igsu ekolojisi, Elaz1g, biyolojik
cesitlilik.
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Abstract:

Elaz1g Province hosts a wide variety of inland water ecosystems, including tectonic lakes such as
Lake Hazar, reservoirs including Keban, Karakaya, Ozliice, Beyhan-1, and Kalecik, irrigation
ponds, and river systems such as the Murat River and Peri Stream. In this study, 43 scientific
publications were systematically reviewed to evaluate the zooplankton fauna and community
structure of the inland waters of Elazig. Across all aquatic systems examined, Rotifera was the
dominant zooplankton group in terms of both species richness and abundance, accounting for
approximately 70-80% of the total zooplankton community, followed by Cladocera and
Copepoda. The literature review documented a total of 141 zooplankton taxa in the region,
comprising 104 species of Rotifera, 26 species of Cladocera, and 11 species of Copepoda.
Research effort was greatest in river ecosystems, where 76 Rotifera, 22 Cladocera, and 7 Copepoda
taxa were reported. Reservoirs contained 76 Rotifera, 19 Cladocera, and 10 Copepoda taxa,
irrigation ponds supported 40 Rotifera, 15 Cladocera, and 3 Copepoda taxa, while Lake Hazar
harbored 38 Rotifera, 10 Cladocera, and 5 Copepoda taxa. In contrast, no zooplankton studies were
found for 20 water bodies within the region. Based on habitat type, 25.0% of the studies were
conducted in reservoirs, 53.57% in rivers, 3.57% in natural lakes, and 17.86% in ponds. Recent
investigations in ponds and natural lake ecosystems have remained limited during the last decade.
Existing studies have focused primarily on lentic ecosystems, whereas lotic habitats have received
comparatively less attention. Species identification has relied predominantly on classical
morphological methods, while molecular identification techniques, long-term monitoring
programs, and comprehensive ecological assessments remain scarce. Geographic Information
System (GIS)-based mapping approaches have only begun to appear in the regional literature since
2022. In conclusion, this review summarizes the current state of zooplankton research in the inland
waters of Elazig between 2001 and 2026, identifies areas with the greatest research intensity and
species diversity, and highlights priority topics and habitats for future biodiversity and ecological
monitoring studies.

Keywords: Zooplankton, Rotifera, Cladocera, Copepoda, freshwater ecology, Elazig,
biodiversity
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Burdur Havzasi1 Akarsularinda Ephemeroptera (Insecta) Faunasinin Mevsimsel Dagilimi
ve Ekolojik Su Kalitesinin Degerlendirilmesi

Selda Oztiirk*

Kapadokya Universitesi, Kapadokya Meslek Yiiksekokulu, Patoloji Laboratuvar Teknikleri
Boliimii

*selda.ozturk@kapadokva.edu.tr

Ozet: Ephemeroptera (Insecta), gevresel degisimlere karsi yiiksek duyarlilik gostermeleri
nedeniyle akarsu ekosistemlerinin biyolojik izlenmesinde yaygin olarak kullanilan bentik
makroomurgasiz gruplarindan biridir. Tiir bilesimi ve dagilimindaki degisimler, fizikokimyasal
ozellikler ve habitat kosullarindaki farkliliklar1 yansitarak akarsularin ekolojik durumunun
degerlendirilmesinde dnemli bilgiler saglamaktadir. Burdur Havzasi, iklim degisikligi ve artan su
kullanim1 nedeniyle son yillarda 6nemli hidrolojik degisimlerin yasandigi kapali havzalardan
biridir. Buna karsin, havza akarsularinda Ephemeroptera faunasi ile fizikokimyasal ve habitat
Ozelliklerini birlikte degerlendiren ¢alismalar oldukca sinirhdir. Bu ¢alisma, Burdur Havzasi
akarsularinin Ephemeroptera faunasini ortaya koymak, tiirlerin mevsimsel dagilimlarini
belirlemek, fizikokimyasal parametreler ile habitat 6zellikleri arasindaki iliskileri degerlendirmek
ve havzanin ekolojik su kalitesini Yeriistii Su Kalitesi Yonetmeligi kapsaminda degerlendirmek
amaciyla gerceklestirilmistir. Arazi c¢alismalart 2019 yilinda ilkbahar, yaz ve sonbahar
dénemlerinde yiiriitiilmiistiir. {lkbahar déneminde havzay1 temsil eden 11 istasyonda rnekleme
yapilirken, yaz ve sonbahar donemlerinde mevsimsel kuruma nedeniyle yalnizca akisin devam
ettigi yedi istasyonda ornekleme siirdiiriilebilmistir. Calisma kapsaminda bentik makroomurgasiz
ornekleri toplanmis; su sicakligi, pH, elektriksel iletkenlik, ¢oziinmiis oksijen, tuzluluk, alkalinite
ve toplam azot parametreleri Olcililmils, ayrica Ornekleme alanlarinin habitat 6zellikleri
degerlendirilmistir. Ephemeroptera tiir teshislerinin ardindan tiir zenginligi ve cesitliligi
mevsimsel ve istasyonlar bazinda degerlendirilmis; istasyonlar arasindaki benzerlikler ile tiirlerin
cevresel degiskenlerle iliskileri cesitli ordinasyon ve cok degiskenli istatistiksel analizler
cercevesinde ele alimmistir. Elde edilen bulgularin, Burdur Havzasi akarsularinin biyolojik
cesitliligine iligkin temel wverileri saglamasinin yani sira, havzanin ekolojik durumunun
degerlendirilmesine ve siirdiiriilebilir su kaynaklar1 yoOnetimine bilimsel katki sunmasi
beklenmektedir.

Anahtar Kelimeler: Burdur Havzasi, Ephemeroptera, fauna, ekolojik su kalitesi, habitat
degerlendirmesi
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Abstract:

Ephemeroptera (Insecta) are among the most widely used groups of benthic macroinvertebrates
for the biological monitoring of stream ecosystems because of their high sensitivity to
environmental changes. Variations in species composition and distribution reflect differences in
physicochemical conditions and habitat characteristics, providing valuable information for
evaluating the ecological status of freshwater ecosystems. The Burdur Basin is one of Tiirkiye’s
closed basins that has experienced significant hydrological changes in recent years as a
consequence of climate change and increasing water demand. However, studies integrating
Ephemeroptera fauna with physicochemical and habitat characteristics in the basin's streams
remain limited. The aim of this study was to document the Ephemeroptera fauna of the streams in
the Burdur Basin, determine the seasonal distribution of species, evaluate relationships between
species composition, physicochemical parameters, and habitat characteristics, and assess the
ecological water quality of the basin according to the Turkish Surface Water Quality Regulation.
Field surveys were conducted during the spring, summer, and autumn of 2019. Sampling was
carried out at 11 stations during spring, whereas only seven stations with continuous water flow
could be sampled during summer and autumn because of seasonal drying. Benthic
macroinvertebrate samples were collected, and water temperature, pH, electrical conductivity,
dissolved oxygen, salinity, alkalinity, and total nitrogen were measured. Habitat characteristics of
each sampling site were also assessed. Following the identification of Ephemeroptera taxa, species
richness and diversity were evaluated according to season and sampling station. Similarities among
stations and relationships between species composition and environmental variables were
examined using ordination techniques and multivariate statistical analyses. The findings are
expected to provide baseline information on the biodiversity of Ephemeroptera in the streams of
the Burdur Basin, contribute to the assessment of the basin’s ecological status, and support the
development of sustainable water resource management strategies.

Keywords: Burdur Basin, Ephemeroptera, fauna, ecological water quality, habitat assessment
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Ozet:

Manyas Kus Golii, uluslararas1 dneme sahip sulak alanlardan biri olup zengin biyolojik ¢esitliligi,
sucul ekosistemi ve koruma statiisi nedeniyle uzun yillardir farkli disiplinlerde bilimsel
arastirmalara konu olmustur. Bu calismanin amaci, Manyas Kus Golii ilizerine gergeklestirilen
lisansiistii tezler ile hakemli bilimsel yayinlari sistematik olarak inceleyerek aragtirma egilimlerini,
odak konularmi ve literatiirdeki bilgi bosluklarini ortaya koymaktir. Bu kapsamda Yiiksekogretim
Kurulu Ulusal Tez Merkezi ile uluslararast bilimsel indekslerde yer alan ¢alismalar taranmus;
yaymlar konu, yayin yili, aragtirma alani, incelenen organizma gruplar1 ve kullanilan yontemler
bakimindan degerlendirilmistir. Incelemeler, calismalarin biiyiik boliimiiniin su kalitesi, plankton
ekolojisi, balik faunasi, balik biyolojisi, parazitoloji, kus ekolojisi ve sulak alan yonetimi {izerine
yogunlastigini gostermektedir. Bunun yaninda son yillarda mikroplastik kirliligi, rekreasyonel
deger, kiiltiirel ekoloji ve siirdiiriilebilir yonetim gibi disiplinler arasi arastirmalarin da literatiire
eklendigi goriilmektedir. Calismalarin 6rnekleme donemleri, yontemleri, hedef organizmalar1 ve
degerlendirilen ¢evresel degiskenleri bakimindan Onemli farkliliklar gostermesi nedeniyle
dogrudan nicel meta-analiz uygulanmasinin sinirli oldugu, buna karsin sistematik derleme ve
bibliyometrik analiz yaklasiminin literatiiriin biitiinciil olarak degerlendirilmesine 6nemli katki
saglayacagi sonucuna ulasilmistir. Elde edilen bulgular, Manyas Kus Golii ekosistemine iliskin
bilimsel bilgi birikiminin gelisimini ortaya koymakta ve gelecekte yiiriitiilecek ekolojik izleme,
biyolojik ¢esitlilik ve koruma odakli aragtirmalar i¢in Oncelikli ¢alisma alanlarini belirlemektedir.

Anahtar kelimeler: Manyas Kus Golii, bibliyometrik analiz, sulak alan ekolojisi, su kalitesi,
biyocesitlilik
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Abstract:

Lake Manyas (Bird Lake) is an internationally important wetland that has been the focus of
multidisciplinary scientific research for decades because of its rich biodiversity, freshwater
ecosystem, and conservation status. The aim of this study was to systematically review
postgraduate theses and peer-reviewed scientific publications concerning Lake Manyas in order to
identify research trends, thematic priorities, and knowledge gaps within the existing literature. For
this purpose, postgraduate theses archived in the National Thesis Center of the Council of Higher
Education (YOK) and scientific publications indexed in international databases were
systematically examined. The publications were evaluated according to subject area, publication
year, research discipline, target organism groups, and methodological approaches. The review
revealed that most studies have focused on water quality, plankton ecology, fish fauna, fish
biology, parasitology, bird ecology, and wetland management. In recent years, interdisciplinary
topics such as microplastic pollution, recreational value, cultural ecology, and sustainable
management have increasingly been incorporated into the literature. Considerable variation was
observed among studies with respect to sampling periods, methodologies, target organisms, and
environmental variables evaluated. Consequently, direct quantitative meta-analysis was
considered to have limited applicability, whereas a systematic review combined with bibliometric
analysis provides a more comprehensive framework for evaluating the existing body of
knowledge. The findings demonstrate the development of scientific research on the Lake Manyas
ecosystem and identify priority areas for future investigations focusing on ecological monitoring,
biodiversity conservation, and sustainable wetland management.

Keywords: Lake Manyas (Bird Lake), bibliometric analysis, wetland ecology, water quality,
biodiversity
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Balikesir Ilinin Tiirkiye I¢su Bahk¢ihgindaki Paymin Degisimi: Uretim Trendleri, Tiir
Kompozisyonu ve Cesitlilik Analizi (2000-2025)
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Ozet:

Bu calismada, Balikesir ilinin Tiirkiye i¢su balik¢iligi iiretimindeki yerinin 2000-2025 dénemine
ait tiir bazli iiretim verileri kullanilarak degerlendirilmesi amaglanmistir. Analizde Mann-Kendall
trend testi, Sen egim tahmini (Theil-Sen estimator), Shannon c¢esitlilik indeksi, Bray-Curtis
benzerlik analizi, temel bilesenler analizi (PCA) ve hiyerarsik kiimeleme ydntemleri
uygulanmistir. Bulgulara gore, Tiirkiye geneli i¢su iiretimi incelenen donemde 42.824 tondan
32.159 tona gerileyerek anlamli bir azalis egilimi gostermistir (Mann-Kendall S=-223, p<0.001;
Sen egimi (Theil-Sen estimator) = -623 ton/y1l, R*=0,83). Buna karsin Balikesir ili {iretimi ayni
donemde 604 tondan 2.942 tona yiikselmis (yaklasik 4,9 kat artig) ve bu artis istatistiksel olarak
anlamli bulunmustur (S=185, p<0.001; Sen egimi (Theil-Sen estimator)=118 ton/y1l, R?>=0,67).
Sonug olarak Balikesir'in Tiirkiye i¢su tiretimindeki pay1 %1,4'ten %9,1'e yiikselmistir (S=197,
p<0.001). Bu artisin biiyiik ol¢lide Giimiisi Havuz Balig1 (Carassius gibelio) tiretimindeki giiclii
artistan (S=236, p<0.001) kaynaklandigi belirlenmis; Sazan (Cyprinus carpio), Kizilkanat
(Scardinius erythrophthalmus), Kerevit (Pontastacus leptodactylus) ve Akbalik (Coregonus
lavaretus) gibi tiirlerde ise anlamli azaliglar tespit edilmistir. Shannon cesitlilik indeksi
Balikesir'de 2000'lerdeki ~0,8—1,0 seviyesinden 2018 sonrasinda ~0,2—0,3'e gerileyerek iiretimin
tek tiire yogunlastigini ortaya koymustur. PCA, toplam varyansin %68,3"linii agiklayan iki bilesen
(PC1: %46,4; PC2: %21,9) ile geleneksel/¢ok tiirlii iiretim yapisindan Giimiisi Havuz Baligi
(Carassius gibelio) agirlikli yapiya gecisi ortaya koymus; hiyerarsik kiimeleme bu gegisin 2010—
2011 civarinda gergeklestigini  dogrulamistir. Bu bulgular, Balikesir'in Tiirkiye icsu
balik¢iligindaki payimin arttigini, ancak bu artigin tiir ¢esitliliginde belirgin bir daralma pahasina,
tek bir tlire bagimli bir tiretim yapisi tizerinden gergeklestigini géstermektedir.

Anahtar kelimeler: i¢su balik¢iligi, Balikesir, Mann-Kendall trend analizi, Shannon ¢esitliligi,
temel bilesenler analizi
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Abstract:

This study aimed to evaluate the contribution of Balikesir Province to Tiirkiye’s inland fisheries
production using species-specific production data covering the period from 2000 to 2025.
Temporal trends and changes in species composition were analyzed using the Mann—Kendall trend
test, Theil—Sen slope estimator, Shannon diversity index, Bray—Curtis similarity analysis, Principal
Component Analysis (PCA), and hierarchical cluster analysis. The results showed that total inland
fisheries production in Tiirkiye declined significantly during the study period, decreasing from
42,824 tonnes to 32,159 tonnes (Mann—Kendall: S = —223, p < 0.001; Theil-Sen slope =~ —623
tonnes year'; R*> = 0.83). In contrast, inland fisheries production in Balikesir increased
significantly from 604 tonnes to 2,942 tonnes (approximately a 4.9-fold increase) (S = 185, p <
0.001; Theil-Sen slope = 118 tonnes year'; R> = 0.67). Consequently, Balikesir’s share of
Tiirkiye’s inland fisheries production increased from 1.4% to 9.1% (S = 197, p < 0.001). The
increase in production was largely driven by the substantial rise in the harvest of Prussian carp
(Carassius gibelio) (S =236, p < 0.001), whereas significant declines were observed in common
carp (Cyprinus carpio), radd (Scardinius erythrophthalmus), narrow-clawed crayfish (Pontastacus
leptodactylus), and European whitefish (Coregonus lavaretus). The Shannon diversity index
declined from approximately 0.8—1.0 during the early 2000s to 0.2—0.3 after 2018, indicating that
fisheries production became increasingly dominated by a single species. Principal Component
Analysis explained 68.3% of the total variance with two principal components (PC1 =46.4%; PC2
=21.9%), revealing a transition from a traditionally diverse fishery to one dominated by Carassius
gibelio. Hierarchical cluster analysis further indicated that this shift occurred around 2010-2011.
These findings demonstrate that although Balikesir has substantially increased its contribution to
Tirkiye’s inland fisheries production, this growth has been accompanied by a marked decline in
species diversity, resulting in a production structure heavily dependent on a single species.

Keywords: inland fisheries, Balikesir, Mann—Kendall trend analysis, Shannon diversity, Principal
Component Analysis (PCA)
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Diinyanin Farkli Bolgelerinde Istilac1 Yabanci Tiir Olarak Rapor Edilen Makrofitlerin
Tiirkiye Tath Sularindaki Dagilim
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Ozet: Tiirkiye'nin sucul ve yar1 sucul ekosistemleri, biyogesitlilik acisindan yiiksek bir zenginlige
sahip olmakla birlikte, artan antropojenik baskilar, iklim degisikligi ve kiiresel insan hareketliligi
sonucunda istilac1 yabanct tiirlerin olusturdugu baskilara agiktir. Istilac1 yabanci makrofitler, tath
su ekosistemlerinde yerli tiir ¢esitliligi, habitat yapisi, su akis1t ve ekosistem islevleri iizerinde
onemli degisimlere neden olabilmektedir. Bu ¢alismanin amaci, Tiirkiye’ nin farkli bolgelerindeki
sulak alanlardan elde edilen makrofitleri degerlendirerek, diinyanin farkli bolgelerinde istilact
yabanci olarak rapor edilmis tiirlerin ¢aligma alanlarindaki dagilimini ortaya koymaktir. Calisma
kapsaminda Amasya, Kastamonu, Yozgat, Isparta, Canakkale, Aksaray, Denizli, Adana, Edirne,
Kirklareli ve Manisa olmak iizere toplam 11 ile ait gol, golet, nehir, dere, akarsu ve baraj
sistemlerinden elde edilen makrofit kayitlar1 degerlendirilmistir. Literatiir ve giincel istilaci tiir
kayitlariyla yapilan karsilastirma sonucunda toplam 18 makrofit tiiriiniin diinyanin farklh
bolgelerinde yabanci istilaci karakter gosterdigi belirlenmistir. Her ilde incelenen sucul
sistemlerde 0rnekleme alanlari rastgele 6rnekleme yaklagimiyla belirlenmis ve bu alanlardan elde
edilen yabanci istilact makrofit kayitlar1 degerlendirmeye alinmistir. Bu tiirler Azolla filiculoides,
Paspalum distichum, Butomus umbellatus, Hydrocharis morsus-ranae, Iris pseudacorus, Lythrum
salicaria, Myriophyllum spicatum, Najas minor, Potamogeton crispus, Phragmites australis,
Acorus calamus, Nasturtium officinale, Typha angustifolia, Typha latifolia, Epilobium hirsutum,
Elatine ambigua, Elodea nuttallii ve Arundo donax olarak belirlenmistir. Tirler arasinda
Phragmites australis, Nasturtium officinale ve Typha angustifolia ¢alisma alanlarinda daha genis
cografi dagilim gostermistir. Elodea nuttallii yalnmizca Denizli, Arundo donax ise Adana
kayitlarinda belirlenmistir. Bulgular, Tiirkiye tatli sularinda makrofit izleme caligmalarinin
istilacilik riski bakimindan da degerlendirilmesinin 6nemini gostermektedir. Ayrica ¢alismanin
sucul ekosistem restorasyonu ve izleme ve erken uyar1 ¢aligmalarina temel veri saglayabilecegi
distiniilmektedir.

Anahtar kelimeler: yabanci istilac tlir, makrofit, tatlisu ekosistemleri, sucul bitkiler, biyolojik
izleme
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Distribution of Macrophyte Species Reported as Invasive Alien Species Worldwide in
Freshwater Ecosystems of Tiirkiye

Ahmet Aytegin*, Bilge Tunckol
Diizce University, Graduate School of Education, Department of Forest Engineering
Bartin University, Ulus Vocational School, Department of Forestry

*ahmetaytegin@gmail.com

Abstract

Freshwater ecosystems in Tiirkiye harbor exceptionally rich aquatic and semi-aquatic biodiversity
but are increasingly threatened by biological invasions driven by anthropogenic activities, climate
change, and global species dispersal. Aquatic invasive alien macrophytes may substantially alter
native biodiversity, habitat structure, water flow, and ecosystem functioning. This study aimed to
determine the distribution of macrophyte species that have been reported as invasive alien species
elsewhere in the world by evaluating macrophyte records obtained from freshwater ecosystems
across different regions of Tiirkiye. Records were compiled from lakes, ponds, reservoirs, rivers,
and streams located in Amasya, Kastamonu, Yozgat, Isparta, Canakkale, Aksaray, Denizli, Adana,
Edirne, Kirklareli, and Manisa. Comparison with international databases and published literature
revealed that 18 macrophyte species recorded in the study areas have been reported as invasive
alien species in other regions of the world. These included Acorus calamus, Arundo donax, Azolla
filiculoides, Butomus umbellatus, Elatine ambigua, Elodea nuttallii, Epilobium hirsutum,
Hydrocharis morsus-ranae, Iris pseudacorus, Lythrum salicaria, Myriophyllum spicatum, Najas
minor, Nasturtium officinale, Paspalum distichum, Phragmites australis, Potamogeton crispus,
Typha angustifolia, and Typha latifolia. Among these species, Phragmites australis, Nasturtium
officinale, and Typha angustifolia exhibited the broadest geographical distribution, whereas
Elodea nuttallii was recorded only in Denizli and Arundo donax only in Adana. The results
demonstrate the importance of incorporating invasive-species risk assessments into national
macrophyte monitoring programmes and provide valuable baseline information for ecological
restoration, biological monitoring, and early-warning systems in Tiirkiye's freshwater ecosystems.

Keywords: invasive alien species, macrophytes, freshwater ecosystems, aquatic plants, biological
monitoring.
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Dogadan Gelen Biyosilika: Diyatom Silikasina Ag NP Yiiklenerek Antibakteriyel
Biyomalzeme Gelistirilmesi

Yigit Suyun, Alican Bahadir Semerci, Tugba Ongun Sevindik
Sakarya Universitesi, Fen Fakiiltesi, Biyoloji

*yigit.suyuns3834@gmail.com

Ozet:

Diatomlar Bacilariophyta familyasina ait her tiirlii sucul ekositemde yasayan mikroskobik tek
hiicreli alglerdir. Diatomlar biyosilika (diatom biyosilikasi) tiretimi i¢in dogal bir kaynak olarak
yiiksek degere sahiptir ve uygun kiiltiir sartlarinda kolayca yetistirilebilirler. Ayrica biyosilikadan
olusan kabuklarin mezogdzenekli yapilari nedeniyle, ¢ok fonksiyonlu biyomalzemeler olarak
potansiyel kullanimlar1 bulunmaktadir. Bu ¢alismanin amaci, biyouyumluluklari, yliksek yiizey
alanlar1 ve diisiik maliyetleri nedeniyle etkin ilag tasima sistemlerinin gelistirilmesinde potansiyel
aday olan diatomlarin antibakteriyel biyomalzeme olarak etkinligini aragtirmaktir.

Bu caligmada Mert Golii’nden (Kirklareli) izole edilen Nitzschia microcephala Grunow 1880 tiirti
kullanild1. N. microcephala tiirii f/2 medyumda cogaltilarak biyokiitle iiretimi gergeklestirildi.
Elde edilen biyokiitleden hiicresel elemanlar asit ve sicaklik uygulamasi yapilarak uzaklastirildi.
Taramal1 elektron mikroskobu (SEM) ve Fourier doniisiimlii kizilotesi spektroskopisi (FTIR) ile
karakterize edilen diyatome iskeleti mezogdzenekli metal nanopartikiil tasiyict yapi olarak
hazirlandi. Daha sonra diyatome iskelet lizerine Ag metalleri diatom ekstresi kullanilarak yesil
sentez metodu ile indirgendi. Uretilen metal nanopartikiil yiikli diatom iskeletlerin
karakterizasyonu kristal yap1 tayinleri X-Isinlar1 Difraktometresi (XRD) ile, morfolojik analizleri
SEM ile, fonksiyonel gruplari FTIR ile belirlendi. Metal nanopartikiil yiiklii diatom iskeletlerin
Staphylococcus epidermidis, Staphylococcus aureus, Bacillus subtilis ve Escherichia coli
bakterileri lizerindeki antibakteriyel aktivitesi kuyu agar yontemi ile degerlendirildi.

Calisma sonucunda diatom biyosilikas1 {izerine indirgenen Ag nanopartikiillerin (NP) varlig
SEM, FTIR ve XRD sonuglariyla kamitlandi. Uretilen kompozit S. aureus iizerinde 17mm, S.
epidermidis ve B. subtilis’de 16mm, E. coli’de 14 mm inhibisyon zon ¢ap1 olusturdu. Sonug olarak,
ylzey modifikasyonuna sahip diatom silikasina Ag NP yiiklenerek, genis yelpazede biyomedikal
ve ila¢ uygulamalari i¢in antibakteriyel 6zellikte yeni ve etkili bir biyomalzeme olusturulabilecegi
gOriilmiistiir.

Anahtar Kkelimeler: antibakteriyel aktivite, biyosilika, biyomalzeme, glimiis nanopartikiil,
Nitzschia microcephala
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Biosilica From Nature: Development Of Antibacterial Biomaterials By Loading Ag NPs
Onto Diatom Silica

Yigit Suyun*, Alican Bahadir Semerci, Tugba Ongun Sevindik
Sakarya University, Faculty of Science, Department of Biology, Tiirkiye
*yigit.suyuns3834@gmail.com

Abstract:

Diatoms are microscopic single-celled algae belonging to the family of Bacilariophyta, inhabiting
all types of aquatic ecosystems. Diatoms are highly valuable as a natural resource for biosilica
(diatom biosilica) production and can be easily grown in culture conditions. Furthermore, biosilica
shells, due to their mesoporous structure, have potential applications as multifunctional
biomaterials. The aim of this study is to investigate the efficacy of diatoms as antibacterial
biomaterials, which are potential candidates in the development of efficient drug delivery systems
due to their biocompatibility, high surface areaand low cost.

In this study, the species Nitzschia microcephala Grunow1880 isolated from Lake Mert
(Kirklareli) was used. Biomass production was carried out by growing N. microcephala in /2
medium. Cellular elements were removed from the obtained biomass by applying acid and heat.
A diatom skeleton characterised by scanning electron microscopy (SEM) and Fourier-transform
infrared spectroscopy (FTIR) was prepared as a mesoporous metal nanoparticle carrier structure.
Subsequently, Ag metals were reduced onto the diatom structure using diatom extract via the green
synthesis method. The characterization of the produced metal nanoparticle-loaded diatom
structures was performed with crystal structure determination by X-ray diffractometry (XRD),
morphological analysis by SEM, and functional groups by FTIR. The antibacterial activities of
metal nanoparticle-loaded diatom skeletons against Staphylococcus epidermidis, Staphylococcus
aureus, Bacillus subtilis, and Escherichia colibacteria were evaluated using the well agar method.

The presence of Ag nanoparticles (NPs) reduced onto diatom skeleton was proven by SEM, FTIR,
and XRD results. The produced composite generated inhibition zone diameters of 17 mm for S.
aureus, 16mm for S. epidermidis and B. subtilis, and 14 mm for E. coli. In conclusion, it has been
demonstrated that by loading Ag NPs onto surface-modified diatomaceous silica, a new and
effective biomaterial with antibacterial properties can be created for a wide range of biomedical
and pharmaceutical applications.

Keywords: Keywords: antibacterial activity, biosilica, biomaterial, silver nanoparticle, Nitzschia
microcephala.
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Kiiltiir Siiresince Nitzschia microcephala Alginin Pigment Icerigindeki Degisim
Soner ATIK, Yigit SUYUN, Alican Bahadir SEMERCI, Tugba ONGUN SEVINDIK
Sakarya Universitesi, Fen Fakiiltesi, Biyoloji Boliimii

*soneratik98@gmail.com

Ozet:

Diatomlar sucul ekosistemlerde, birincil liretimin 6nemli bir bdliimiinii gergeklestirirler.
Diatomlarin gostermis olduklar1 biiylime dinamikleri ve sahip olduklar1 fotosentetik pigment
igerikleri, bu canlilarin fizyolojik durumlarinin ve ¢evresel kosullara verdikleri yanitlarin
anlagilmasinda dnemli gostergeler olarak kabul edilir. Bu nedenle dogal ortamdan izole edildikten
sonra laboratuvar ortaminda canlinin gelisimi i¢in uygun sartlarda besiyerinde kiiltiire alinmasi ve
biliylime siireci boyunca pigment iceriklerindeki degisimlerin ortaya konulmasi hem ekolojik hem
de biyoteknolojik ¢alismalar acisindan Onem tagimaktadir. Ayrica bu canlilarin biiylime
dinamiklerini anlamamiz agisindan hiicre sayimlariin yapilmasi ve kuru biyokiitle miktarlarinin
tespit edilmesi pigment iceriklerindeki degisimlerin takibi ile es zamanli yapilmaktadir.

Bu calismada Nitzschia microcephala tiiriiniin biiyiime siireci boyunca pigment igeriklerindeki
degisimlerin ve biiylime parametrelerinin belirlenmesi amag¢lanmistir. Bu kapsamda alg kiiltiirleri
Guillard’in 1/2 besiyerinde yetistirilmis ve 0., 2., 4., 6., 8., 10., 12. ve 14. giinlerde analizleri
yapilmistir. Belirtilen glinlerde klorofil-a, klorofil-c ve karotenoid igerikleri belirlenmistir. Ayrica
biliylime parametrelerinin degerlendirilmesi amaciyla hiicre sayimi yapilmis ve kuru biyokiitle
miktar1 6l¢tilmiistiir.

Elde edilen bulgular, kiiltiir siliresi boyunca hem pigment igeriklerinde hem de biiyiime
parametrelerinde belirgin degisimler meydana geldigini gdstermistir. Nitzschia microcephala
hiicre sayisi, f/2 ortaminda 14 giinliik kiiltiir sliresi boyunca 6nemli dl¢iide artig gostermistir. Kuru
biyokiitledeki artisin 6-10. giinler arasinda yavasladig1 ve hiicre sayisindaki artigsa paralel olarak
10. glinden itibaren tekrar artmaya basladigi gézlemlenmistir. 14. glinde klorofil-a igerigi 6.25
mg-g-1, klorofil-c icerigi 4.39 mg-g-1, ve karotenoid icerigi 4.26 mg-g-1 olarak belirlenmistir.
Klorofil-a degeri 12 giin boyunca artmis ve 14. giinde azalmistir. Klorofil-c, ilk 8 glinde énemli
bir artig gostermistir ve 8. glinden sonra azalmaya baglamistir. Karotenoid miktar1 ise 8. giinde
hizl1 bir artis géstermeye baslamistir ve 12. giine kadar artmaya devam etmistir.

Sonug¢ olarak elde edilen veriler, N. microcephala tiiriinde pigment igerikleri ile biiyiime
parametreleri arasinda belirgin bir iliski bulundugunu ortaya koymustur. Bu bulgular diatomlarin
bliyiime fizyolojisinin anlasilmasina katki saglamakla beraber kiiltiir kosullarinda gergeklestirilen
calismalar i¢in temel veriler sunmaktadir.

Anahtar kelimeler: Diatom, karotenoid, klorofil-a, klorofil-c, biiyiime dinamikleri
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Changes in pigment content of Nitzschia microcephala during the culture period
Soner ATIK*, Yigit SUYUN, Alican Bahadir SEMERCI, Tugba ONGUN SEVINDIK
Sakarya Universitesi, Fen Fakiiltesi, Biyoloji / Tiirkiye

*soneratik98@gmail.com

Abstract:

Diatoms perform a significant portion of primary production in aquatic ecosystems. Their growth
dynamics and photosynthetic pigment composition are widely used as indicators for evaluating
physiological status and responses to environmental conditions. Therefore, culturing diatoms
under controlled laboratory conditions and monitoring temporal changes in pigment content during
the growth period are of great importance for both ecological assessments and biotechnological
applications. In addition, cell counting and dry biomass determination play a crucial role in
understanding growth dynamics and supporting pigment-based evaluations.

This study aimed to investigate the temporal changes in pigment contents and growth parameters
of Nitzschia microcephala during its cultivation period. In this context, algal cultures were grown
in Guilillard's /2 medium and analyzed on days 0, 2, 4, 6, 8, 10, 12, and 14. Chlorophyll-a,
chlorophyll-c, and carotenoid contents were determined on the specified days. In addition, cell
counts were performed and dry biomass amount was measured to evaluate growth parameters.

The findings showed that significant changes occurred in both pigment content and growth
parameters throughout the culture period. The cell number of Nitzschia microcephala increased
markedly over the 14-day cultivation period. The increase in dry biomass slowed between days 6
and 10 but showed a subsequent rise after day 10, consistent with cell proliferation. On day 14,
chlorophyll-a, chlorophyll-c, and carotenoid contents were determined as 6.25, 4.39, and 4.26
mg-g!, respectively. Chlorophyll-a increased until day 12 and declined thereafter, whereas
chlorophyll-c increased until day 8 and then decreased. Carotenoid content showed a rapid increase
starting from day 8 and continued to rise until day 12.

In conclusion, a clear relationship between pigment content and growth parameters was observed
in Nitzschia microcephala. These findings contribute to the understanding of diatom growth
physiology and provide fundamental data for studies conducted under culture conditions.

Keywords: Diatom, carotenoid, chlorophyll-a, chlorophyll-c, growth dynamics.
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Or-Jan Sulak Alani’nda Biyocesitliligin Belirlenmesi ve Alt Bilesenlerin Ekosistemle
Etkilesiminin Arastirilmasi

Ecem Ergiil, Dilek Tiirker
Balikesir Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Béliimii, Cagis Yerleskesi, Balikesir
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Ozet:

Balikesir Ili, Edremit Ilcesi, Kadincik Deresi - Zeytinli Cayi’nin arasindaki Or-Jan Sulak
Alani’ninda Mayis 2020-Mayis 2021 tarihleri arasinda gerceklestirilmis bu ¢alisma, alanin gercek
bir sulak alan oldugunu ortaya koymay1 hedeflemistir.

Biyocesitliligin ortaya konabilmesi 6zellikle ¢igeklenme doneminde i¢in flora tespiti yapilmis ve
bu kapsamda 30 familyaya ait 67 bitki tiirii tespit edilmistir. Bu tiirlerin fitocografik dagilimi;
Akdeniz 20, Avrupa-Sibirya 9 ve 38 genis yayilishdir.

Alanin faunasinin tespiti amactyla yapilan incelemelerden ihtiyofaunasinda 3 familyaya ait 4 balik
tiirii tespit edilmistir. Bu tiirlerden [IUCN’e gore 1 tiiriin kritik (CR) kategorisinde oldugu, amphibia
tiirlerinin tespitinde 2 familyaya ait 3 tiir kurbaga belirlenmis olup, koruma statiisiinde olan tiire
alanda rastlanmamustir. Reptilia tiirlerine bakildiginda ise 5 familyaya ait 8 tiir siirlingen alanda
gorlilmiis, [IUCN’e gore bu tiirlerden 1 tiiriin hassas (VU) kategorisinde oldugu belirlenmistir.
Alanin ornitofauna incelemesinde 35 familyaya ait 75 kus tiirti gézlemlenmis ve bunlarin 24 {iniin
Kus Direktifi’nin Ek-I listesinde yer aldigi, 51°inin Bern S6zlesmesi Ek-II listesi ve 19’unun Ek-
IIT listesinde yer aldig1 goriilmiistiir. [UCN’e gore ise 1 tiiriin hassas (VU) 2 tiirlin tehdide yakin
(NT) durumda oldugu kayit altina alinmistir. Calisma alaninin Avrupa Birligi Kus Direktifi’nin
Ek-I listesinde bulunan Onemli Kus Alan1 (OKA) kriterlerini sagladigi tespit edilmistir. Mammalia
tiirleri agisindan ise alanda 8 familyaya ait 9 tiir gézlenmistir.

Alanin flora yapisi, kiiclik ve antropojenik etki altinda kalmis olmasina ragmen bitkilerin tiir
zenginliginin sasirtict derecede fazla olmasiyla dikkat ¢ekicidir. Fauna yapist agisindan durum ele
alindiginda Kadincik Deresi 2010 yilinda Anguilla anguilla Linnaeus, 1758 (Yilan Balig) tiirtiniin
beslenme ve gelisim alani olarak belirlenmis ve I. Derece DOGAL SIT alani ilan edilmistir. Kus
tiirleri bakimindan zengin bir alan olup 13 tiire ait bireylerin bu alani ireme alani1 olarak tercih
ettigi tespit edilmistir. Faunanin diger elemanlar1 ikiyasamli, siiriingen ve memeliler
incelendiginde Or-Jan Sulak Alani’nin korunmasi ve biyogesitliligin siirdiiriilebilmesi i¢in
yapilacak diger caligmalara katki saglamas1 amaciyla bu ¢alisma yapilmaistir.

Anahtar kelimeler: Orjan Sulak Alani, Biyogesitlilik, [UCN (Red list), Sulak Alan
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Determination Of Biodiversity In The Or-Jan Wetland And Investigation Of The
Interaction Of Sub-Components With The Ecosystem

Ecem Ergiil*, Dilek Tiirker

Balikesir University, Scinece and Art Faculty, Department of Biyology, Campus of Cagis,
Balikesir

*ecemergul92@gmail.com

Abstract

This study, conducted between May 2020 and May 2021 in the Or-Jan Wetland between Kadincik
Stream and Zeytinli Stream in Edremit District, Balikesir Province, aimed to demonstrate that the
area is a true wetland.

The emergence of biodiversity, especially during the growing season, is possible due to a lack of
flora. 67 plant species belonging to 30 families were identified. The phytogeographical status of
these species is as follows: Mediterranean 20, European-Siberian 9, and 38 with wide distribution.

Surveys conducted to determine the fauna of the area revealed 4 fish species belonging to 3
families in the ichthyofauna. Of these species, 1 is critically endangered (CR) according to the
IUCN. Regarding amphibian species, it was not determined whether 3 amphibia species belonging
to 2 families were identified, as none were found in the area according to conservation descriptions.
8 reptile species belonging to 5 families were observed in the area, and according to the IUCN,
one of these species was identified as vulnerable (VU). In the ornithofauna study of the area, 75
bird species belonging to 35 families were observed, 24 of which are on Annex I of the Birds
Directive, 51 on Annex II of the Bern Convention, and 19 on Annex III. According to the [IUCN,
1 species is recorded as vulnerable (VU) and 2 species as near threatened (NT). The study's
composition determined the results of the Important Bird Area (IBA) criteria listed in Annex I of
the European Union Bird Directive. In terms of mammal species, 9 species belonging to 8 families
were observed in the area.

The flora structure of the area is noteworthy for its surprisingly rich diversity despite being small
and exposed to anthropogenic influence. Regarding fauna structure, the Kadincik Stream was
identified in 2010 as a feeding and development area for Anguilla anguilla Linnaeus, 1758
(European eel) and declared a I. NATURAL SITE. It is a rich area in terms of bird species, and it
has been determined that this area, which may belong to 13 species, is preferred as a breeding
ground. Other elements of the fauna include amphibians, reptiles, and mammals. This study was
conducted to support the conservation of the managed Orjan Wetland and the sustainability of
biodiversity.

Keywords: Orjan Wetland, Biodiversity, [IUCN (Red List), Wetland.
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Kovada Golii'nde (Tiirkiye) Yasayan ve Subfosil Ostrakod Topluluklari: Topluluk
Daralmasi, Habitat Siginaklar1 ve Tafonomik Ayrismanin Kanitlari
Buket Eslem Ekici**, Arsen Turanov, Engin Yikici, Okan Kiilkoyliioglu
Bolu Abant izzet Baysal Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji / Tiirkiye
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Ozet

Bu calisma, Kovada Golii'nde 2023-2025 yillar1 arasinda yasayan ve kabuk (subfosil; 6liim
topluluklar1) ostrakod topluluklarinda meydana gelen zamansal ve mekansal degisimleri
degerlendirmeyi amaclamistir. Orneklemeler ii¢ istasyonda ve dort mevsimde gergeklestirilmistir.
Canli topluluklar yalnizca yasayan bireylerden olusurken, diger tiim kayitlar kabuk topluluklari
olarak degerlendirilmistir. G6lden toplamda yedi canli takson (Cypria ophthalmica, Darwinula
stevensoni, Heterocypris incongruens, Ilyocypris gibba, Limnocythere inopinata, Physocypria
kraepelini ve Pseudocandona sp.1.) bulunmustur. Bunlardan I. gibba ve L. inopinata gol i¢in yeni
kayittir. Bu goldeki tiir sayisin1 21°e ¢ikarmistir. Sonuglar, yasayan ostrakod topluluklarinda
belirgin bir gerileme oldugunu gdstermistir. Toplam canli birey sayis1 2023 yilinda 184 iken, 2024
yilinda 89'a ve 2025 yilinda yalnizca 8'e diismiistiir. Benzer sekilde canli taksa sayis1 da 2023
yilinda alti, 2024 yilinda dort ve 2025 yilinda iki olarak belirlenmistir. Buna karsilik kabuk
topluluklart daha yiiksek bolluklarin1 korumus; kabuk birey sayilar sirasiyla 570, 473 ve 218
olarak kaydedilmistir. Canli birey sayisindaki yaklasik %96'lik azalma, gdlde yasayan ostrakod
topluluklarmin son yillarda ciddi bicimde zayifladigini gdstermektedir. Istasyonlar arasinda
belirgin farkliliklar gbzlenmis, yasayan bireylerin biiyilk kismi g6l giris istasyonunda
yogunlagmistir. Buna karsin kabuk topluluklar1 gél genelinde daha yaygin bir dagilim gdstermistir.
Mevsimsel farkliliklar 2023 ve 2024 yillarinda belirgin olmasina ragmen, 2025 yilinda canli birey
sayilariin asir1 azalmasi nedeniyle biiyiik dl¢iide ortadan kalkmistir. Elde edilen bulgular ti¢ temel
calisma hipotezine destek saglamaktadir: (i) yasayan topluluklar zaman igerisinde belirgin bi¢gimde
daralmistir; (i1) gol giris bolgesi yasayan ostrakodlar i¢in bir biyolojik siginak islevi gérmektedir,
(1i1) kabuk topluluklar1 yasayan topluluklarin dogrudan bir yansimasi olmayip goliin daha uzun
donemli biyolojik gegmisini temsil etmektedir. Bu bulgular, canli ve 6liim topluluklarinin birlikte
degerlendirilmesinin g6l ekosistemlerindeki uzun dénemli biyolojik degisimlerin anlagilmasinda
onemli bir ara¢ oldugunu gostermektedir.

Anahtar Kelime: Tatli su Ostrakoda, mevsimsel degisim, biyogesitlilik degisimi, karsilastirmali
istatistik, tiir zenginligi.

Tesekkiir: Bu ¢alisma "Egirdir Golii ve Kovada Gélii’niin Limnolojik Olarak Izlenmesi (2023
2027)" adli TAGEM/HAY SUD/B/23/A6/P4/5991 nolu proje tarafindan desteklenmistir. Bu kisiler
proje ekibinden: Dog.Dr. Cafer Bulut, Dr. Vedat Yegen, Ibrahim Ozdal, Giilsen Tatl;, Hatun Alperi
Ozdemir, Sevcan Yaman, Cemal Cevher
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Living and Subfossil Ostracod Assemblages in Lake Kovada (Tiirkiye): Evidence for
Community Decline, Habitat Refugia, and Taphonomic Decoupling
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Bolu Abant izzet Baysal Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji / Tiirkiye
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Abstract

This study evaluated temporal and spatial changes in living and shell (subfossil; death assemblage)
ostracod communities in Lake Kovada between 2023 and 2025. Sampling was conducted
seasonally at three stations representing different habitat conditions within the lake. Living
assemblages were defined exclusively by living individuals, whereas all remaining records were
treated as shell assemblages. A total of seven living taxa were recorded from the lake, including
Cypria ophthalmica, Darwinula stevensoni, Heterocypris incongruens, Ilyocypris gibba,
Limnocythere inopinata, Physocypria kraepelini, and Pseudocandona sp.1. Among them, 1. gibba
and L. inopinata were new records for the lake. This elevates numbers of ostracods up to 21 living
species. The results revealed a pronounced decline in living ostracod communities. The total
number of individuals living decreased from 184 in 2023 to 89 in 2024 and only 8 in 2025.
Similarly, living taxa richness declined from six taxa in 2023 to four taxa in 2024 and two taxa in
2025. In contrast, shell assemblages maintained substantially higher abundances, with 570, 473,
and 218 shell specimens recorded in 2023, 2024, and 2025, respectively. The approximately 96%
reduction in living abundance indicates a severe weakening of contemporary ostracod
communities within the lake. Marked spatial differences were observed among stations, with most
living individuals concentrated at the inlet station. In contrast, shell assemblages were more widely
distributed throughout the lake. Seasonal differences were evident during 2023 and 2024 but
became largely indistinguishable in 2025 because of the extremely low abundance of living
individuals. The findings provide support for three working hypotheses: (i) living ostracod
assemblages have undergone a substantial decline in both abundance and richness through time;
(i) the inlet region functions as a biological refugium providing more favorable environmental
conditions for living ostracods; and (iii) shell assemblages do not directly mirror living
communities but instead represent a longer-term ecological record shaped by sedimentary
accumulation and taphonomic processes. These results demonstrate the value of integrating living
and death assemblages for assessing long-term ecological change and biodiversity dynamics in
freshwater lake ecosystems.

Keywords: Nonmarine Ostracoda, seasonal distribution, biodiversity changes, comparative
statistics, species richness.
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Ozet:

Cyclocypris Brady & Norman, 1889, diinya genelinde yayilis gosteren ve ¢ogunlukla durgun veya
yavas akisli tath sularda yasayan bir ostrakod cinsidir. Yaklagik 25 tiirii igermektedir. Buna karsin,
cinsin taksonomisi biiyiik 6l¢iide eski tanimlara dayanmakta ve birgok tiir i¢in ayrintilt morfolojik
bilgiler eksik kalmaktadir. Bu calismada, Cyclocypris cinsine ait diinya tiirleri iizerine
yaymmlanmig literatiir derlenmis; tiirlerin taksonomik, morfolojik, ekolojik ve biyocografik
Ozellikleri karsilastirmali olarak degerlendirilmistir. Ayrica literatiirden elde edilen bilgiler
kullanilarak 40 morfolojik karakterden olusan bir veri matrisi hazirlanmis ve tiirler arasindaki bilgi
diizeyleri analiz edilmistir. On degerlendirmeler sonucunda cins icerisinde gecerli kabul edilen
tirlerin 6nemli bir kisminin yalnizca kabuk morfolojisi temelinde tanimlandigi belirlenmistir.
Karakter tamlik analizi, veri matrisindeki ortalama bilgi diizeyinin yaklasik %33 oldugunu ve
toplam eksik veri oraninin yaklasik %67'ye ulastigimi gostermistir. En yiiksek karakter
tamamlanma oranlar1 Cyclocypris dalyana ve C. vinyardi tiirlerinde gozlenmistir. Morfolojik
benzerlik analizleri, bazi tiirler arasinda ortak karakterlere dayali on gruplarin varligina isaret
etmekle birlikte, mevcut veri eksiklikleri nedeniyle elde edilen sonuglar filogenetik yorumdan
ziyade morfolojik benzerlik oriintiisii olarak degerlendirilmistir.

Tirkiye'de gliniimiize kadar C. ovum, C. laevis, C. globosa ve C. dalyana olmak tizere dort tiir
kaydedilmistir. Elde edilen sonuglar, Cyclocypris cinsinin modern morfolojik ve molekiiler
verilerle desteklenen kapsamli bir revizyona ihtiyag duydugunu gostermektedir.

Anahtar kelimeler: Tatl1 su, Ostracoda, morfolojik ¢esitlilik, taksonomi, eksik veri analizi
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1889 (Ostracoda: Cyclocyprididae)
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Abstract

Cyclocypris Brady & Norman, 1889 is a freshwater ostracod genus with a broad distribution in
standing and slow-flowing inland waters worldwide. The genus includes about 25 species.
However, its taxonomy is still largely based on historical descriptions, and detailed morphological
information is lacking for many species. In the present study, the available literature on world
species of Cyclocypris was compiled and evaluated with respect to taxonomy, morphology,
ecology, and biogeography. A comparative matrix comprising 40 morphological characters was
assembled from published sources, and data completeness among species was assessed. The
preliminary evaluation revealed that many currently recognized species are known primarily from
carapace morphology, whereas information on soft-part anatomy and male reproductive structures
remains unavailable for numerous taxa. Character completeness analysis indicated an average data
coverage of approximately 33%, corresponding to an overall missing-data rate of about 67%. The
highest completeness values were observed in Cyclocypris dalyana and C. vinyardi.
Morphological similarity analyses suggested the existence of several preliminary species groups
based on shared character states. Nevertheless, due to the high proportion of missing information,
these groupings should be interpreted as patterns of morphological similarity rather than robust
phylogenetic hypotheses.

To date, four species (C. ovum, C. laevis, C. globosa, and C. dalyana) have been reported from
Tiirkiye. The results emphasize the need for a comprehensive revision of the genus integrating
detailed morphology and molecular evidence.

Keywords: Nonmarine, Ostracoda, morphological diversity, taxonomy, missing-data analysis.
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Mert Golii (Igneada/kirklareli) Bentik Makroomurgas.l.zlarl ve Baz.! Cevresel Faktorlerin
Dagilimdaki Etkilerinin Degerlendirilmesi Uzerine Bir On Calisma
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Ozet:

Bu calismada, Trakya’nmn kuzeybatisinda yer alan igneada Longoz Ormanlart Milli Park’:
igerisinde konumlanan Mert Golii, bentik makroomurgasizlarin ve bazi ¢evresel faktorlerin
incelenmesi amaciyla yapilan 6rneklemelerin ilk verileri degerlendirildi. Longoz ormanlarindan
gelen dereler ve yagislarla beslenen ancak, denizle donemsel baglantisi olan gélden, Eyliil 2025 —
Mayis 2026 tarihleri arasindaki 3 mevsimde toplam 3 farkli istasyondan alinan su ve sediment
orneklerine ait verilerden yararlanilarak, goliin limnoekolojik yapisi belirlenmeye calisildi.
Istasyonlarda su sicakligi, seki derinligi, pH, ¢dziinmiis oksijen, iletkenlik, tuzluluk, toplam
¢Ozlinmiis madde, nitrat, nitrat azotu ve fosfat degerleri Olciilerek kaydedilirken, bentik
makroomurgasizlara ait toplam 13 takson (Gastropoda’ya ait Bithynia tentaculata, Viviparus
costae ve Theodoxus fluviatilis, Polychaeta’ya ait 1 tiir, Oligochaeta’ya ait 1 tiir, Mysidacea’ya ait
Mesopodopsis slabberi ve Siriella sp., Amphipoda’ya ait Gammarus sp., Isopoda’ya ait Asellus
aquaticus, Odonata’ya ait 1 tiir, Diptera’ya ait Chironomus sp., Chaoboridae ve Tipulidae’ye ait
D’er tiir) tespit edildi. Calismanin sonunda, belirlenen makroomurgasizlarin sonbaharda toplam 7
taksonla, kisin ve ilkbaharda 4’er taksonla temsil edildigi, en fazla taksona 1 numaral (yerlesim
alani1) istasyonda (9) rastlanirken bunu 4 taksonla 3 numarali (akarsu baglantili) istasyonun ve 3
taksonla 2 numaral1 (deniz baglantil1) istasyonun izledigi belirlendi. Istasyonlarda 6lgiilen gevresel
faktorlerin ise mevsimsel olarak degistigi, bu durumun suyun denizle baglantt donemlerinden ve
yagislardan kaynaklandigi tespit edildi.

Anahtar kelimeler: Mert Golii, igneada, lagiin, su kalitesi, bentik makroomurgasizlar
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A Preliminary Study on the Benthic Macroinvertebrates of Lake Mert (igneada/Kirklareli)
and the Evaluation of the Effects of Some Environmental Factors on Their Distribution
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Abstract

This study evaluates the initial data from samples taken at Mert Lake, located within the igneada
Longoz Forests National Park in northwestern Thrace, to investigate benthic macroinvertebrates
and some environmental factors. The lake, fed by streams from the Longoz forests and rainfall,
but with seasonal connections to the sea, was studied to determine its limnoecological structure
using data from water and sediment samples taken from three different stations over three seasons
between September 2025 and May 2026. Water temperature, secchi depth, pH, dissolved oxygen,
conductivity, salinity, total dissolved solids, nitrate, nitrate nitrogen, and phosphate values were
measured and recorded at the stations, while a total of 13 taxa belonging to benthic
macroinvertebrates were identified (Bithynia tentaculata, Viviparus costae, and Theodoxus
fluviatilis from Gastropoda; 1 species from Polychaeta; 1 species from Oligochaeta; Mesopodopsis
slabberi and Siriella sp. from Mysidacea; Gammarus sp. from Amphipoda; Asellus aquaticus from
Isopoda; 1 species from Odonata; Chironomus sp. from Diptera; and 1 species each from
Chaoboridae and Tipulidae). At the end of the study, it was determined that the identified
macroinvertebrates were represented by a total of 7 taxa in autumn, and 4 taxa each in winter and
spring, with the highest number of taxa found at station number 1 (settlement area) (9), followed
by station number 3 (stream connection) with 4 taxa and station number 2 (sea connection) with 3
taxa. It was also determined that the environmental factors measured at the stations changed
seasonally, and this situation was due to the periods of water connection with the sea and rainfall.

Keywords: Mert Lake, Igneada, lagoon, water quality, benthic macroinvertebrates.
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Istilaca Su Bitkileri ile Miicadelede Ekonomik Etkinligin Degerlendirilmesi Ve Yonetim
Stratejileri: Su Siimbiilii (Eichhornia crassipes (Mart.) Solms) Ornegi
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Ozet

Istilact su bitkileri, i¢ su ekosistemlerinde biyolojik ¢esitliligi tehdit eden ve ekosistem
hizmetlerinde ciddi bozulmalara yol agan 6nemli ¢evresel sorunlar arasinda yer almaktadir. Ancak
bu tiirlerin kontrolii ve bertarafi yalnizca bir maliyet unsuru olarak degil, ayn1 zamanda ekonomik
degere doniistiiriilebilecek bir kaynak olarak da degerlendirilebilmektedir. Bu ¢alisma, istilact su
bitkilerinin 6zellikle tekstil sektorii ve biyobozunur lif iiretimi kapsaminda ekonomiye
kazandirilma potansiyelini incelemektedir.

Istilact su bitkilerinin hizli biiyiime ve yiiksek biyokiitle iiretme &zellikleri, onlar1 alternatif
hammadde kaynagi haline getirmektedir. Bu bitkilerden elde edilen seliiloz ve lifli yapilar, tekstil
endiistrisinde siirdiiriilebilir ve ¢evre dostu iriinlerin gelistirilmesi i¢in kullanilabilmektedir.
Ozellikle sentetik liflerin cevresel etkilerinin artmasi, biyobozunur ve dogal kaynakli liflere olan
ilgiyi artirmigtir. Bu baglamda istilac1 su bitkileri, geri dontistiiriilebilir ve diisiik maliyetli bir
hammadde alternatifi sunmaktadir.

Biyobozunur lif tiretimi a¢isindan degerlendirildiginde, bu bitkilerden elde edilen lifler kompozit
malzemeler, ambalaj {iriinleri ve tekstil ham maddeleri olarak kullanilabilmektedir. Bu siire¢, hem
atik yonetimi maliyetlerini azaltmakta hem de dongiisel ekonomi yaklasimina katki saglamaktadir.
Ayrica bu bitkilerin kontrollii sekilde hasadi, ekosistem iizerindeki baskiy1 azaltirken ekonomik
katma deger yaratmaktadir.

Ancak bu potansiyelin siirdiiriilebilir hale gelmesi i¢in teknolojik isleme siire¢lerinin gelistirilmesi,
iretim maliyetlerinin diisiiriilmesi ve tedarik zincirinin optimize edilmesi gerekmektedir. Ayni
zamanda ¢evresel etkilerin minimize edilmesi i¢in ekosistem temelli yonetim yaklagimlarinin
uygulanmasi 6nem tagimaktadir.

Sonug olarak, istilac1 su bitkileri hem ¢evresel bir sorun hem de ekonomik bir firsat olarak
degerlendirilebilmektedir. Tekstil sektorii ve biyobozunur lif {retimi, bu biyokiitlenin
degerlendirilmesinde Onemli bir potansiyel sunmakta; bdylece cevresel siirdiiriilebilirlik ile
ekonomik kazang arasinda bir denge kurulmasina katki saglamaktadir.

Anahtar Kelime: Inland Waters, Eichhornia crassipes, Economy, Invasive Species Management,
Sustainability.
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Abstract

Invasive aquatic plants are among the major environmental challenges threatening biodiversity
and causing substantial degradation of ecosystem services in inland water ecosystems. However,
the control and removal of these species can be considered not only as a management cost but also
as an opportunity to generate economic value. This study examines the potential utilization of
invasive aquatic plants in the textile industry and biodegradable fiber production.

The rapid growth and high biomass production capacities of invasive aquatic plants make them
attractive alternative raw material sources. Cellulose and fibrous structures derived from these
plants can be utilized in the development of sustainable and environmentally friendly textile
products. The increasing environmental impacts associated with synthetic fibers have intensified
interest in biodegradable and naturally sourced alternatives. In this context, invasive aquatic plants
provide a recyclable and low-cost raw material option.

From the perspective of biodegradable fiber production, fibers obtained from these plants can be
used in composite materials, packaging products, and textile manufacturing. This process not only
reduces waste-management costs but also contributes to the principles of the circular economy.
Moreover, the controlled harvesting of these plants reduces ecological pressure while generating
economic added value.

Nevertheless, realizing this potential sustainably requires the advancement of processing
technologies, reduction of production costs, and optimization of supply chains. In addition,
ecosystem-based management approaches are necessary to minimize environmental impacts.

In conclusion, invasive aquatic plants can be viewed both as an environmental challenge and as an
economic opportunity. The textile industry and biodegradable fiber production offer considerable
potential for the valorization of this biomass, thereby contributing to a balance between
environmental sustainability and economic benefits.

Keywords: Inland Waters, Eichhornia crassipes, Economy, Invasive Species Management,
Sustainability.
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Ulva intestinalis Ekstraktimin Alphitobius diaperinus (Coleoptera: Tenebrionidae) Larvalari
Uzerindeki Potansiyel Larvasidal Etkisinin On Degerlendirilmesi
Tuba Mumcu*, Erin¢ Celik Bicer, Berna Sanon
Balikesir Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji / Tiirkiye
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Ozet

Ulva intestinalis (Linnaeus, 1753), Ege Denizi kiyilarinda yayilis gdsteren, tiipsii ve ince uzun
tallus yapisiyla karakterize bir yesil alg tiiriidiir. Ulva tiirleri; protein, karbonhidrat, vitamin ve
cesitli biyoaktif bilesenler bakimindan zengin olmalarinin yani sira, bazi organizmalar iizerinde
uzaklastirici, gelisim baskilayici ve toksik etkiler gosterebilmektedir. Bu ¢alismada, U. intestinalis
ham ekstraktinin tavuk isletmelerinde zararli olarak bilinen Alphitobius diaperinus (Panzer, 1797)
(Coleoptera: Tenebrionidae) larvalar1 lizerindeki topikal etkisinin belirlenmesi amaglanmistir.
Calismada, toplandiktan sonraki 24 saat icerisinde islenen 10 g taze U. infestinalis 6rnegi, Once
musluk suyu ardindan distile su ile yikanmistir. Sonra 6rnekler %70 etanol ile 1:10 oraninda
homojenize edilmis ve +4 °C’de 24-48 saat bekletilmistir. Elde edilen karigim filtre kagidindan
siizlilmiis, stipernatanttan etanol ¢eker ocakta uzaklastirilmistir. Elde edilen 100 mg ham ekstrakt,
1 mL distile suda ¢oziilerek 100 mg/mL stok ¢6zelti hazirlanmistir. Stok ¢dzeltiden alinan 3 pL
ekstrakt son evre A. diaperinus larvalarmin ventral abdomen bdlgesine topikal olarak
uygulanmistir. Uygulama grubundaki 15 larvanin tamamimin 10 giin igerisinde oOldiigi
belirlenmistir. Oliimlerin 12’si larval dénemde, 3’ii ise pupaya gecis asamasinda gerceklesmistir.
Kontrol grubundaki larvalarin tamami 10 giin sonunda pupaya ge¢mis ve yaklasik 18 giin sonunda
ergin hale ulagsmistir. Sonug olarak, U. intestinalis ham ekstraktinin topikal uygulama yoluyla A.
diaperinus larvalari iizerinde belirgin 6ldiiriicii etki gosterebildigi belirlenmistir. Bu bulgular, U.
intestinalis’in biyolojik miicadelede degerlendirilebilecek dogal kaynaklardan biri olabilecegine
isaret etmektedir. Ileri ¢alismalarda, stok ¢ozeltiden hazirlanacak farkli konsantrasyonlarin A.
diaperinus lizerindeki etkilerinin; topikal uygulamanin yani sira fumigasyon, zorla besleme ve
enjeksiyon yontemleri kullanilarak degerlendirilmesi planlanmaktadir.

Anahtar Kelime: Ulva intestinalis, Alphitobius diaperinus, ekstrakt, topikal uygulama, larvasidal
aktivite.
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Abstract

Ulva intestinalis (Linnaeus, 1753) is a green algal species distributed along the coasts of the
Aegean Sea and characterized by its tubular and elongated thallus structure. In addition to being
rich in proteins, carbohydrates, vitamins, and various bioactive compounds, Ulva species may
exhibit repellent, growth-inhibitory, and toxic effects on certain organisms. This study aimed to
determine the topical effects of crude U. intestinalis extract on larvae of Alphitobius diaperinus
(Panzer, 1797) (Coleoptera: Tenebrionidae), a pest commonly associated with poultry facilities.
In the study, 10 g of fresh U. intestinalis samples were processed within 24 h of collection. The
samples were first washed with tap water and then with distilled water to remove foreign materials.
They were homogenized in 70% ethanol at a ratio of 1:10 and kept at +4 °C for 24-48 h. The
resulting mixture was filtered through filter paper, and ethanol was removed from the supernatant
under a fume hood. A stock solution of 100 mg/mL was prepared by dissolving 100 mg of crude
extract in 1 mL of distilled water. A 3 uL aliquot of the stock solution was topically applied to the
ventral abdominal region of last-instar 4. diaperinus larvae. All 15 larvae in the treatment group
died within 10 days. Of these, 12 individuals died during the larval stage, whereas three died during
the transition to the pupal stage. In the control group, all larvae pupated by day 10 and reached
adulthood after approximately 18 days. In conclusion, topical application of U. intestinalis crude
extract demonstrated a pronounced lethal effect on 4. diaperinus larvae. These findings suggest
that U. intestinalis may represent a natural resource with potential for use in biological control.
Future studies will evaluate the effects of different concentrations prepared from the stock solution
on A. diaperinus using topical application, fumigation, force-feeding, and injection methods.

Keywords: Ulva intestinalis, Alphitobius diaperinus, extract, topical application, larvicidal
activity.
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Bocekler genellikle karasal canlilar olarak bilinmekle birlikte, yagsam dongiilerinin tamamini veya
belirli evrelerini su ortamlarinda geciren ¢ok sayida sucul tiir bulunmaktadir. Sucul bocekler
arasinda ozellikle Ephemeroptera, Plecoptera ve Trichoptera (EPT) takimlarina ait tiirler, tatl su
ekosistemlerinde su kalitesinin degerlendirilmesinde yaygin olarak kullanilan biyolojik
indikatdrler arasinda yer almaktadir. Bu gruplarin biyolojik indikator olarak kullanilmasinin temel
nedeni, ¢ozlinmiis oksijen diizeyi, organik kirlilik, sicaklik degisimleri ve besin tuzu yiikii gibi
cevresel faktorlere karsi farkl tolerans diizeylerine sahip olmalaridir. Su kalitesindeki degisimler,
sucul bocek topluluklarinin tiir ¢esitliligi, bollugu ve kompozisyonunda belirgin farkliliklara yol
acmakta; bu durum s6z konusu organizmalarin ekosistem sagliginin degerlendirilmesinde
giivenilir gostergeler olarak kullanilmasina olanak saglamaktadir. Su kalitesinin belirlenmesinde
kimyasal analizler yaygin olarak kullanilmakla birlikte, bu yontemler cogunlukla 6rnekleme
anindaki fizikokimyasal kosullar1 yansitmaktadir. Buna karsilik biyolojik indikatorler,
organizmalarin ¢evresel stres faktorlerine uzun siireli maruziyetleri sonucunda ortaya cikan
ekolojik etkileri degerlendirme imkani sunmaktadir. Ayrica sucul bocek topluluklari, organik
kirlilik, habitat bozulmasi ve otrofikasyon gibi birden fazla ¢evresel baskinin birlesik etkisini
yansitabilmektedir. Bu 6zellikleri sayesinde sucul bocekler ve diger makroomurgasizlar, uzun
donemli biyolojik izleme ¢alismalarinda 6nemli bir yer tutmaktadir. Bu ¢aligsma, teorik bir derleme
niteliginde olup, limnolojik arastirmalarda biyolojik indikator olarak kullanilan sucul boceklerin
Oonemini ve su kalitesinin degerlendirilmesindeki rollerini ele almaktadir.

Anahtar kelimeler: Sucul bocek, biyoindikatdr, tatl su ekosistemleri, su kalitesi, biyolojik izleme
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Abstract

Freshwater ecosystems harbor a diverse assemblage of aquatic insects that contribute to ecosystem
functioning and serve as valuable bioindicators of environmental quality. Among aquatic insects,
species belonging to the orders Ephemeroptera, Plecoptera, and Trichoptera (EPT) are widely used
in the assessment of water quality in freshwater ecosystems. The primary reason for their use as
bioindicators is their varying tolerance levels to environmental factors such as dissolved oxygen
concentration, organic pollution, temperature fluctuations, and nutrient loading. Changes in water
quality can lead to significant alterations in the diversity, abundance, and community composition
of aquatic insects, enabling these organisms to serve as reliable indicators of ecosystem health.
Although chemical analyses are commonly employed to determine water quality, these methods
generally reflect only the physicochemical conditions present at the time of sampling. In contrast,
biological indicators provide insight into the ecological effects resulting from the long-term
exposure of organisms to environmental stressors. Furthermore, aquatic insect communities can
reflect the combined impacts of multiple environmental pressures, including organic pollution,
habitat degradation, and eutrophication. Owing to these characteristics, aquatic insects and other
macroinvertebrates play a crucial role in long-term biomonitoring programs. This study is a
theoretical review that highlights the importance of aquatic insects as biological indicators in
limnological research and discusses their role in the assessment of water quality.

Keywords: Aquatic insects, bioindicators, freshwater ecosystems, water quality, biomonitoring.
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Ozet:

Egirdir Goli, tarimsal faaliyetlerin yogun olarak yiiriitiildiigii bir havza igerisinde yer almakta
olup, ¢evresel kirleticilerin sucul ekosisteme tasinmasina karsi hassas bir yapiya sahiptir. Tarimsal
tiretimde kullanilan pestisitlerin yiizey akisi, drenaj sular1 ve diger tasinim mekanizmalartyla gol
ortamina ulasabilmesi, sucul canlilar ve ekosistem sagligi agisindan Onemli riskler
olusturmaktadir. Bu calismada, Egirdir Golii'nde yayilis gosteren makrofit tiirlerinde pestisit
kalintilarinin belirlenmesi ve bu kalintilarin ekolojik agidan degerlendirilmesi amaglanmistir. 2022
yilinda gerceklestirilen ¢aligma kapsaminda goliin farkli bolgelerinden toplanan makrofit
orneklerinde pestisit analizleri gergeklestirilmis ve elde edilen bulgular ekosistem sagligi agisindan
degerlendirilmistir. Calismada, makrofitlerin yalnizca gol ekosisteminin 6nemli bir bileseni
olmadigi, aynm1 zamanda ¢evresel Kkirleticilerin izlenmesinde kullanilabilecek etkili biyolojik
gostergeler oldugu da dikkate alinmistir. Analiz sonuglari, bazt makrofit tiirlerinde tarimsal
faaliyetlerle iliskili pestisit kalintilarinin bulundugunu gostermistir. Tespit edilen kalintilarin
mevcut degerlendirmelere gore dogrudan insan ve hayvan sagligi acisindan 6nemli bir risk
olusturmadig1 goriilmekle birlikte, tarimsal kaynakli kirleticilerin gl ekosistemine ulasabildigini
ortaya koymaktadir. Bu durum, havza 6l¢eginde kirlilik kaynaklarinin belirlenmesi ve diizenli
izleme c¢alismalarinin yiriitilmesinin 6nemini gostermektedir. Egirdir Golii'niin siirdiiriilebilir
yonetimi agisindan pestisitlerin sucul ekosistem tlizerindeki etkilerinin uzun donemli ¢caligmalarla
takip edilmesi ve koruma stratejilerinin gelistirilmesi dnerilmektedir.

Anahtar kelimeler: Egirdir Golii, makrofitler, pestisit kalintilari, tarimsal kirlilik, LC- MS/MS.
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Abstract:

Lake Egirdir is located within a watershed characterized by intensive agricultural activities and is
therefore highly vulnerable to the transport of environmental contaminants into its aquatic
ecosystem. Pesticides used in agricultural production may reach the lake through surface runoft,
drainage waters, and other transport mechanisms, posing potential risks to aquatic organisms and
ecosystem health. The aim of this study was to determine pesticide residues in aquatic macrophyte
species distributed in Lake Egirdir and to evaluate their ecological significance. Within the scope
of the study conducted in 2022, macrophyte samples were collected from different regions of the
lake and analyzed for pesticide residues. The findings were subsequently assessed in terms of
ecosystem health and environmental quality. In addition to being important components of the lake
ecosystem, aquatic macrophytes were considered effective bioindicators for monitoring
environmental contaminants and assessing pollution levels in aquatic environments. The analytical
results revealed the presence of pesticide residues associated with agricultural activities in several
macrophyte species. Although the detected residue levels were not considered to pose a significant
direct risk to human or animal health according to current assessments, their occurrence
demonstrates that agriculturally derived contaminants can enter and persist within the lake
ecosystem. These findings highlight the importance of identifying pollution sources at the
watershed scale and implementing regular environmental monitoring programs. For the
sustainable management of Lake Egirdir, long-term monitoring of pesticide impacts on the aquatic
ecosystem is recommended, together with the development of effective conservation and
pollution-control strategies. Such measures are essential for protecting water quality, maintaining
ecosystem integrity, and ensuring the long-term sustainability of the lake's ecological functions.

Keywords: Lake Egirdir, aquatic macrophytes, pesticide residues, agricultural pollution, LC—
MS/MS.
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Ozet:

Bu calismada, prebiyotik olarak kullanilan inulin ve kitosanin, Pontastacus leptodactylus
yavrularinin  bliylime performanst ve yasama orani iizerindeki etkileri incelenmistir.
Prebiyotiklerin etkilerini degerlendirmek amaciyla, her bir prebiyotik icin; Iniilin-canli yem,
Iniilin-pelet yem; Kitosan-canl1 yem, Kitosan-pelet yem olmak iizere iki farkl1 besleme denemesi
yuriitiilmistiir.

Iniilin-canli yem denemesinde, yavrular farkli iniilin konsantrasyonlariyla (0, 1,5 ve 3 g/L)
zenginlestirilmis Daphnia sp. ile beslenmistir. Deneme sonunda, iniilin ile zenginlestirilmis canli
yemle beslenen yavrularin biiyiime performansinin kontrol grubuna goére daha yiiksek oldugu
belirlenmis (p<0,05); yasama oranlarinin da kontrol grubundan yiiksek oldugu gézlenmis, ancak
bu farkin istatistiksel olarak anlamli olmadig1 saptanmistir (p>0,05).

Iniilin-pelet yem denemesinde, yavrular farkli konsantrasyonlarda (0, 1,5 ve 3 g/kg yem) iniilin
ilave edilmis karides yemi ile beslenmistir. Deneme sonuglari, iniilin takviyeli pelet yemle
beslenen kerevit yavrularinin biiyiime performansi ve yasama orani iizerinde, istatistiksel olarak
anlaml1 bir fark saglamadigin1 géstermistir.

Kitosan-canli yem denemesinde, yavrular farkli kitosan konsantrasyonlariyla (0, 0,25, 0,50 ve 1
g/L) zenginlestirilmis Daphnia sp. ile beslenmistir. Deneme sonunda elde edilen bulgular, kitosan
ile zenginlestirilmis canli yem uygulamasinin kerevit yavrularinin biiylime performansi iizerinde
istatistiksel olarak anlamli bir artig saglamadigini géstermistir.

Kitosan-pelet yem denemesinde ise yavrular 0, 2, 4 ve 8 g/kg diizeylerinde kitosan takviyeli
karides yemi ile beslenmis olup deneme sonunda en yiiksek biiyiime performansi (31,86 £+ 5,13
mm total boy; 830 + 428 mg agirlik) ve yasama orani (%58 + 10) 2 g/kg kitosan iceren yem
grubunda belirlenmistir.

Anahtar kelimeler: Pontastacus leptodactylus, prebiyotik, iniilin, kitosan, biiytime.
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Abstract:

In this study, the effects of the prebiotics inulin and chitosan on the growth performance and
survival rate of Pontastacus leptodactylus juveniles were investigated. To evaluate the effects of
the prebiotics, two different feeding experiments were conducted for each prebiotic: Inulin—live
feed and Inulin—pellet feed; Chitosan—live feed and Chitosan—pellet feed.

In the inulin-live feed experiment, juveniles were fed Daphnia sp. enriched with different
concentrations of inulin (0, 1.5, and 3 g/L). At the end of the trial, the growth performance of
juveniles fed live feed enriched with inulin was found to be significantly higher than that of the
control group (p < 0.05). Survival rates were also observed to be higher in the inulin-treated group
than in the control group; however, this difference was not statistically significant (p > 0.05).

In the inulin—pellet feed experiment, juveniles were fed shrimp feed supplemented with different
concentrations of inulin (0, 1.5, and 3 g/kg feed). The experimental results indicated that inulin-
supplemented pellet feed had no statistically significant effect on the growth performance or
survival of crayfish juveniles.

In the chitosan—live feed experiment, juveniles were fed Daphnia sp. enriched with different
concentrations of chitosan (0, 0.25, 0.50, and 1 g/L). The results indicated that feeding with
chitosan-enriched live feed did not significantly improve the growth performance of crayfish
juveniles.

In the chitosan—pellet feed experiment, juveniles were fed shrimp diets supplemented with chitosan
at levels of 0, 2, 4, and 8 g/kg feed. At the end of the experiment, the highest growth performance
(31.86 £ 5.13 mm total length; 830 + 428 mg body weight) and survival rate (58 = 10%) were
recorded in the group fed with the diet containing 2 g/kg chitosan.

Keywords: Pontastacus leptodactylus, prebiotic, inulin, chitosan, growth.
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Ozet

Ilyocypris Brady & Norman, 1889, tatli su Ostracoda tiirleri i¢erisinde en zengin tiir ¢esitliligine
sahip cinslerden biri olmasina ragmen, cins i¢i filogenetik iligkileri biiylik 6l¢iide belirsizligini
korumaktadir. Bu ¢alismada, Indiacypris dispar dis grup olarak kullanilarak toplam 23 takson,
karapaks ve yumusak viicut morfolojisinden elde edilen 20 morfolojik karakter temelinde
maksimum parsimoni yontemiyle analiz edilmistir. Filogenetik analizler PAUP* programinda
heuristic arama yontemi kullanilarak gerceklestirilmis; en iyi parsimonik agaglar, strict consensus,
majority-rule consensus ve bootstrap analizleri ile degerlendirilmistir. Analiz sonucunda 18 esit
derecede en iyi parsimonik aga¢ (aga¢ uzunlugu = 66, CI = 0.364, RI = 0.608) elde edilmistir.
Strict consensus agaci, 1. hanguk—I. mongolica, 1. botniensis—I. hartmanni, 1. inermis—I. nitida, 1.
getica—1. salebrosa ve I. haterumensis—I. perigundi gibi kararli kardes tlir gruplarini ortaya
koymustur. Majority-rule consensus ve bootstrap analizleri bu gruplarin énemli bir boliimiini
yiiksek destek degerleriyle dogrulamistir. Ilyocypris biplicata ile sinonimi oldugu savunulan I.
gibba ile ayr1 dallarda ortaya ¢ikmistir. Calismada degerlendirilen tiirlerin 12'si Tiirkiye'den
bilinmektedir (I. bradyi, 1. brehmi, 1. biplicata, 1. decipiens, I. divisa, 1. getica, I. gibba, I.
hartmanni, 1. inermis, 1. monstrifica, 1. salebrosa ve 1. turca). Ayrica Ilyocypris inermis erkek
bireyleri ilk kez Tiirkiye'den kaydedilmistir. Sonuglar, I/lyocypris igerisinde morfolojik olarak
tutarli tiir gruplariin bulundugunu gdéstermekte ve cinsin sistematiginin yeniden degerlendirilmesi
ile gelecekte yapilacak molekiiler filogenetik ¢aligmalar icin saglam bir morfolojik temel
olusturmaktadir.

Anahtar kelimeler: Kladistik analiz, morfolojiye dayali filogeni, PAUP*, TNT, Tiirkiye
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Abstract

Ilyocypris Brady & Norman, 1889 is one of the most species-rich freshwater ostracod genera, but
its intrageneric phylogenetic relationships remain poorly resolved. In this study, 23 taxa, including
Indiacypris dispar as the outgroup, were analyzed using 20 discrete morphological characters
derived from carapace and soft-part morphology. Maximum parsimony analyses were performed
in PAUP* using heuristic searches, strict consensus, majority-rule consensus, and bootstrap
analyses. The heuristic search recovered 18 equally most parsimonious trees (tree length = 66, CI
=0.364, RI = 0.608). The strict consensus tree revealed several stable sister-species relationships,
including 1. hanguk—I. mongolica, 1. botniensis—I. hartmanni, 1. inermis—I. nitida, 1. getica—I.
salebrosa, and I. haterumensis—I. perigundi. Majority-rule consensus and bootstrap analyses
further supported several of these groups. Ilyocypris biplicata was branched in different lienages
than /. gibba which is assumed to be junior synonym. Among the taxa examined, 12 species are
known from Tiirkiye: 1. bradyi, I. brehmi, 1. biplicata, 1. decipiens, I. divisa, 1. getica, I. gibba, 1.
hartmanni, 1. inermis, 1. monstrifica, 1. salebrosa, and I. turca. In addition, males of Ilyocypris
inermis are recorded from Tiirkiye for the first time. Overall, the results indicate the presence of
morphologically coherent species groups within Ilyocypris and provide a morphological
framework for future taxonomic revision and molecular phylogenetic studies.

Keywords: Cladistic analyses, morphological phylogeny, maximum parsimony, PAUP*,
freshwater Ostracoda.
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Bu caligmada {iilkemizin dogal kerevit tiirii olan ve Tiirk kereviti olarak da bilinen P.
leptodactylus'un, kiiltiir kosullar1 altinda embriyonik gelisimi ve embriyo sonrasi alti gelisim
evresinin (Evre [-VI) dis morfolojisi tanimlanmaktadir. Embriyonik gelisim siiresince,
yumurtlamadan yavru ¢ikisina kadar belirli araliklarla yumurta Ornekleri alinmis, stereo
mikroskop altinda incelenmis ve goriintiilenmistir. Yapilan incelemeler sonucunda, P.
leptodactylus'un embriyonik gelisimi; blastodermin olusumu, gastrulasyon, naupliar ve
postnaupliar segmentlerin gelisimi ve farklilasmasi, uzuv tomurcuklarinin farklilasmasi, goz
pigmentlerinin olusumu ve kuluckaya hazirlik siireglerini kapsayan dokuz karakteristik evre
tanimlanmustir.

Embriyonik gelisim sonrasinda, yavru gelisiminin farkli evrelerini karakterize etmek amaciyla
orneklemeler gergeklestirilmistir. Yumurtadan ¢ikistan VI. yavru donemine kadar olan siiregte alti
farkli gelisim doneminden Ornekler toplanmis, stereo mikroskop altinda incelenmis ve
goriintiilenmistir. Bu incelemeler sonucunda, juvenil gelisim evrelerinin morfolojik 6zellikleri ve
gelisim siireleri tanimlanmistir.

Yumurtadan yavru ¢ikist haziran aymin ilk haftasinda gergeklesmis ve bu siire¢ sonucunda I.
donem yavrular elde edilmistir. I. donem yavrular 10-12 giin sonra ilk kabuklarini1 degistirerek II.
doneme, 17-23 giin sonra ikinci kabuklarimi degistirerek III. doneme, 20-23 giin sonra {iglincii
kabuklarmi degistirerek IV. doneme, 20-25 giin sonra dordiincii kabuklarini degistirerek V.
doneme, 30-35 giin sonra da besinci kabuklarini degistirerek VI. doneme ulasmislardir. I. donem
yavrular annelerine tutulu vaziyette yasamlarini siirdiirmektedir. Ilk kabuklarini degistirerek II.
doneme gecen yavrular bir siire daha (8-11 giin) annelerine bagimli yasadiktan sonra ayrilarak
bagimsiz yasam evresine gecmektedir. Yavru gelisimin ilk iki evresinde {iiropod yapilari
olusmamigstir. III. doneme gecisle birlikte iiropodlar olusur. Telson ve {iiropodlar birlikte
karakteristik kuyruk yelpazesini meydana getirmektedir. Bu asamadaki yavrular hem morfolojik
hem de davranigsal 6zellikleri bakimindan yetigkin bireylere benzer hale gelir.

Anahtar kelimeler: Pontastacus leptodactylus, kiiltiir kosullari, gelisim asamalari
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Abstract

The present study describes the external morphology of the embryonic development and the six
post-embryonic developmental stages (Stages I-VI) of the narrow-clawed crayfish Pontastacus
leptodactylus, also known as the Turkish crayfish, a native species of Tiirkiye, under culture
conditions. During embryonic development, egg samples were collected at regular intervals from
spawning to hatching, and were examined and photographed under a stereomicroscope. Based on
the observations, nine characteristic stages were identified in the embryonic development of P.
leptodactylus, encompassing blastoderm formation, gastrulation, the development and
differentiation of naupliar and postnaupliar segments, limb bud differentiation, eye pigmentation,
and preparation for hatching.

Following embryonic development, sampling was conducted to characterize the different stages
of juvenile development. During the period from hatching to the sixth juvenile stage (Stage VI),
specimens were collected from six distinct developmental stages, examined, and photographed.
Based on these observations, the morphological characteristics and developmental durations of the
juvenile stages were determined.

Hatching occurred during the first week of June, resulting in the emergence of Stage I juveniles.
Stage I juveniles reached Stage II after their first molt at 10—12 days, Stage III after their second
molt at 17-23 days, Stage IV after their third molt at 20-23 days, Stage V after their fourth molt
at 20-25 days, and Stage VI after their fifth molt at 30-35 days. Stage I juveniles continue their
development while attached to their mothers. After undergoing their first molt and reaching Stage
II, juveniles remain dependent on their mothers for a certain period before separating and entering
the independent life stage. During the first two stages of juvenile development, uropod structures
have not yet developed. With the transition to Stage III, uropods begin to form and, together with
the telson, constitute the characteristic tail fan. At this stage, juveniles become similar to adult
individuals in both morphological and behavioral characteristics.

Keywords: Pontastacus leptodactylus, culture conditions, developmental stages.
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Enstitlimiiz blinyesinde son 30 yildir kerevit 6zelinde birgok arastirma yiiriitiilmiis olup kerevit
kiltir ¢alismalarina ilk olarak 2003 yilinda baglanmistir. Kiltiir ¢alismalarindaki kritik
sorunlarinin giderilmesi amaciyla, fotoperiyot, stok yogunlugu, farkli yemler, probiyotik-
prebiyotikler ve baz1 hormonlar1 igeren yem katki maddeleri ile besleme denemeleri, tiire 6zgii
yem formiilasyonu olusturma ve gelisim donemlerine ait sindirim enzim aktivitelerinin orta
konulmasi gibi TAGEM ve TUBITAK destekli bircok 6zgiin ¢alisma ile hayatta kalma oranlar
arttirllmaya c¢alistlmistir. Ancak, iilkemizde hastaliktan ari bir kerevit popiilasyonunun
bulunmamasi, getirilerek liretime alinan anaglarin hastaligi tasimalar1 yavrularin hayatta kalmasini
zorlagtirarak yetistiricilik bagarisini etkilemistir.

2015 yilinda, SAREM biinyesinde faaliyetine baslayan Kerevit Arastirma Merkezi sayesinde,
kerevit kiiltlir caligmalar1 biiyiik bir ivme kazanmistir. Kapali devre sisteminin devreye girmesiyle
2017 yilinda, TUBITAK destegi ile enstitiimiize gelen yabanci bir bilim insani ile yiiriitiilen
calismalarla yavru kerevit tiretimi konusunda gelistirilen baz fikirler sayesinde vebadan ari yavru
iiretimi konusunda ilk adimlar atilmistir. Sonraki ¢alismalarda ise maternal yontem terk edilerek
patojen eliminasyonu ile hastaliktan ari yavru tiretimini miimkiin kilan suni inkiibasyon yontemi
benimsenmis, bu sayede kerevit yumurtalarinin kulucka performansi arttirilarak hayatta kalma
oranlar1 beklenen seviyelere yiikseltilmistir.

P. leptodactylus tiiriiniin yetistiricilik sektoriine entegrasyonu 6ncesinde, kapali devre sistemlerde
pazar boyuna ulastirma ve yetistiricilik siiresinin kisaltilarak daha rantabl hale getirilmesi ¢abalari,
dogada ve kiiltiir ortaminda kerevitin bakteriyal florasinin mikrobiyom olarak ortaya konulmasi
yani sira mantari ve viriitik hastaliklar ile ilgili enstitiimiizde devam eden calismalarin da
tamamlanmas1 gerekmektedir. Bu asamadan itibaren {ilkemizde ticari olarak kerevit
yetistiriciligine geg¢ilmesi konusunda artik bir engel kalmayacaktir.

Gelecege yonelik olarak, kerevit yavru yetistiriciliginde azalan kaynaklar1 6ncelik alan enerji, su,
alan tasarrufu saglayan sistemlerin gelistirilmesi yani sira zorlu kosullarda siirdiiriilebilirligin
saglanabilmesi agisindan hastaliktan ari yavrularla saglikli ve genetik cesitliligi yiiksek izole
poplilasyonlarin olusturulmasi ya da agresif davranisi ortadan kaldiran islah c¢aligmalarina
gecilebilir.

Anahtar kelimeler: Pontastacus leptodactylus, kerevit yetistiriciligi, saglikli juvenil
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Abstract

Numerous studies on crayfish have been conducted within our Institute over the past 30 years, and
crayfish culture research was first initiated in 2003. To address the critical challenges encountered
in culture studies, numerous original projects supported by TAGEM and TUBITAK have been
conducted to improve survival rates. These studies have included feeding trials involving
photoperiod, stocking density, different feed types, probiotics, prebiotics, and feed additives
containing certain hormones, as well as the development of species-specific feed formulations and
the determination of digestive enzyme activities during different developmental stages. However,
the lack of a disease-free crayfish population in Tiirkiye, together with the introduction of disease-
carrying broodstock into culture systems, has hindered aquaculture success by negatively affecting
the survival of juvenile crayfish.

The establishment of the Crayfish Research Center within SAREM in 2015 provided a major
impetus to crayfish culture research. With the introduction of a recirculating aquaculture system
in 2017, collaborative studies carried out with a visiting foreign scientist supported by TUBITAK
enabled the development of innovative approaches to juvenile crayfish production and marked the
first steps toward the production of crayfish juveniles free from crayfish plague. In subsequent
studies, the maternal incubation approach was replaced by an artificial incubation method that
enables the production of disease-free juveniles through pathogen elimination. This strategy
enhanced the hatching success of crayfish eggs and increased survival rates to the desired levels.

Before the integration of the species P. leptodactylus into the aquaculture sector, efforts to rear it
to market size in recirculating systems and to make the culture period shorter and more
economically viable require the completion of ongoing studies at our Institute, including the
characterization of the crayfish bacterial flora as a microbiome in both natural and culture
environments, as well as research on fungal and viral diseases. From this stage onward, there will
be no further obstacles to the initiation of commercial crayfish culture in our country.

In the future, sustainable approaches in crayfish juvenile culture may focus on the development of
resource-efficient culture systems that minimize energy, water, and space utilization, while also
promoting the establishment of healthy, genetically diverse, and isolated populations through the
use of pathogen-free juveniles. Additionally, selective breeding strategies targeting the reduction
of aggressive behavior may represent a promising direction for improving production efficiency
and long-term sustainability under challenging conditions.

Keywords: Pontastacus leptodactylus, crayfish culture, healthy juveniles.
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Ozet:

Fosil yakit rezervlerinin azalmasi, kiiresel 1sinma ve artan CO. emisyonlari, ¢evre dostu ve
stirdiiriilebilir enerji kaynaklarina olan ihtiyaci giderek artirmaktadir. Birinci nesil biyoyakitlarin
gida tiretimiyle rekabet etmesi, genis tarim arazilerine ihtiya¢ duymasi ve yiiksek su tliketimi
gerektirmesi nedeniyle alternatif biyoyakit kaynaklarinin arastirilmas: énem kazanmistir. Bu
calismada, yiiksek biyokiitle ve lipit liretim kapasitesine sahip olan Chlorella vulgaris mikroalg
tirtiniin biyodizel iiretimindeki potansiyeli incelenmistir. Projede, fotobiyoreaktorlerde kiiltiire
edilen mikroalglerin hasat edilmesi, elde edilen biyokiitleden yag ekstraksiyonu yapilmasi ve bu
yagin transesterifikasyon yontemiyle biyodizele doniistiiriilmesi siiregleri degerlendirilmistir.
Chlorella vulgaris, hiicre yapisi sayesinde %20-50 oraninda lipit iiretebilmekte ve karasal bitkilere
kiyasla 10-50 kat daha hizli CO: baglayabilmektedir. Bu 6zellikleri sayesinde hem yenilenebilir
enerji Uretimine katki saglamakta hem de karbon emisyonlarinin azaltilmasina destek olmaktadir.
Ayrica endiistriyel atik sularin degerlendirilmesine olanak taniyarak su ve giibre maliyetlerini
diisiirmekte, iiretim sonrasi kalan biyokiitle ise hayvan yemi, biyogiibre ve biyoplastik liretiminde
kullanilabilmektedir. Boylece dongiisel ekonomi yaklagimina katki sunulmaktadir. Adana Haci
Sabanci Organize Sanayi Bolgesi’nde kurulmasi planlanan ve 350.000 TL baslangi¢ sermayesine
sahip iiretim tesisinin ekonomik analizinde aylik yaklagik 63.000 TL net kar ve %18 yatirim geri
doniis oran1 ongoriilmiistiir. Elde edilen bulgular, mikroalg temelli biyodizel iiretiminin ¢evresel
stirdiiriilebilirlik ve ekonomik uygulanabilirlik agisindan o6nemli avantajlar sundugunu
gostermektedir. Sonug olarak bu iiretim modeli, ulagim, havacilik ve agir sanayi sektorlerinin yesil
enerjiye gecisinde degerlendirilebilecek siirdiiriilebilir ve yiiksek katma degerli bir alternatif olarak
One ¢ikmaktadir.

Anahtar kelimeler: Chlorella vulgaris, Mikroalg Biyodizeli, Karbon Tutulumu
(CO:Biyosekestrasyonu), Dongiisel Ekonomi, Siirdiiriilebilir Enerji
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Abstract

The depletion of fossil fuel reserves, global warming, and increasing CO- emissions are steadily
increasing the need for environmentally friendly and sustainable energy sources. The competition
between first-generation biofuels and food production, their need for large agricultural lands, and
high water consumption have made the research of alternative biofuel sources crucial. This study
investigates the potential of the microalgae species Chlorella vulgaris, which possesses high
biomass and lipid production capacity, in biodiesel production. The project evaluates the processes
of harvesting microalgae cultured in photobioreactors, extracting oil from the resulting biomass,
and converting this oil into biodiesel using transesterification. Chlorella vulgaris, thanks to its
cellular structure, can produce 20-50% lipids and bind CO- 10-50 times faster than terrestrial
plants. These characteristics contribute to both renewable energy production and the reduction of
carbon emissions. Furthermore, it reduces water and fertilizer costs by enabling the utilization of
industrial wastewater, and the biomass remaining after production can be used in animal feed,
biofertilizer, and bioplastic production. Thus, it contributes to the circular economy approach. The
economic analysis of the production facility planned to be established in Adana Haci1 Sabanci
Organized Industrial Zone, with an initial capital of 350,000 TL, projected a net profit of
approximately 63,000 TL per month and a return on investment of 18%. The findings show that
microalgae-based biodiesel production offers significant advantages in terms of environmental
sustainability and economic feasibility. In conclusion, this production model stands out as a
sustainable and high value-added alternative that can be considered in the transition to green
energy in the transportation, aviation, and heavy industry sectors.

Keywords: Chlorella vulgaris, Microalgae Biodiesel, Carbon Sequestration (CO:
Biosequestration), Circular Economy, Sustainable Energy.
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Ozet:

Sulak alanlar, yiiksek biyolojik cesitlilikleri, yogun madde dongiileri ve sagladiklar1 ekosistem
hizmetleri nedeniyle 6nemli limnolojik ekosistemlerdir. Bu ekosistemlerin temel bilesenlerinden
olan sucul ve yar1 sucul makrofitler; su kalitesinin korunmasi, besin elementi dongiisiiniin
diizenlenmesi, sediment stabilizasyonu ve Kkirleticilerin uzaklastirilmasi1 gibi bircok ekolojik
stiregte aktif rol oynamaktadir. Tiirkiye sulak alanlarinda yaygin olarak bulunan Phragmites
australis, Typha latifolia, Typha angustifolia, Arundo donax ve Juncus effusus gibi tiirler, yerel
halk tarafindan hasir ve sepet oriiciiliigii, ¢cat1 ve yaliim malzemesi, hayvan yemi, yakacak ve
cesitli geleneksel amaglarla kullanilmalarinin yani sira sulak alanlarin ekolojik isleyisinde de
onemli islevler ustlenmektedir. Bu c¢alismada, s6z konusu makrofit tiirlerinin sulak alan
ekosistemlerindeki islevleri literatiir temelli karsilastirmali bir yaklasimla degerlendirilmistir.
Tiirlerin besin elementi dongiistine katkilari, agir metal akiimiilasyonu, fitoremediasyon
potansiyelleri ve habitat olusturma 0&zelliklerine iliskin ulusal ve uluslararasi caligmalar
incelenerek ekosistem dinamikleri agisindan biitiinciil olarak ele alinmistir. Literatiir bulgulari, bu
makrofitlerin su ve sediment ortamindaki azot ve fosfor dongiisiinde 6nemli rol oynadigini, cesitli
agir metalleri dokularinda biriktirerek dogal aritim siireglerine katki saglayabildigini ve birgok
omurgasiz, balik ve mikroorganizma icin beslenme, lireme ve barmma ortami olusturdugunu
gostermektedir. Ayrica kiyr zonunda sediment stabilizasyonunu destekleyerek erozyonun
azaltilmasina ve habitat stirekliliginin korunmasina katkida bulunduklar bildirilmektedir. Sonug
olarak yerel halk tarafindan uzun yillardir farkli amaglarla kullanilan bu makrofit tiirleri yalnizca
ekonomik ve kiiltiirel degere sahip bitkiler olmayip, sulak alan ekosistemlerinin yapisal ve islevsel
biitiinliigiiniin korunmasinda kritik rol oynayan ekolojik bilesenlerdir. Bu tiirlerin korunmasi ve
stirdiiriilebilir yonetimi, hem sulak alan ekosistem hizmetlerinin devamliligi hem de geleneksel
kullanim bilgisinin gelecek kusaklara aktarilmasi agisindan 6nem tasimaktadir.

Anahtar kelimeler: Sulak alan ekosistemleri, makrofitler, fitoremediasyon, agir metal
akiimiilasyonu, ekosistem hizmetleri
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Abstract:

Wetlands are important limnological ecosystems due to their high biodiversity, intense material
cycles, and the ecosystem services they provide. Aquatic and semi-aquatic macrophytes, which
are key components of these ecosystems, play an active role in many ecological processes, such
as the preservation of water quality, the regulation of nutrient cycling, sediment stabilization, and
the removal of pollutants. Species such as Phragmites australis, Typha latifolia, Typha
angustifolia, Arundo donax and Juncus effusus, which are commonly found in Turkey’s wetlands,
serve important functions in the ecological functioning of wetlands, in addition to being used by
local communities for basket and mat weaving, roofing and insulation materials, animal feed, fuel,
and various traditional purposes. In this study, the functions of these macrophyte species in
wetland ecosystems were evaluated using a literature-based comparative approach. National and
international studies on the species’ contributions to nutrient cycling, heavy metal accumulation,
phytoremediation potential, and habitat-forming characteristics were reviewed and analyzed
holistically in terms of ecosystem dynamics. Literature findings indicate that these macrophytes
play a significant role in the nitrogen and phosphorus cycles in aquatic and sedimentary
environments, can contribute to natural purification processes by accumulating various heavy
metals in their tissues, and provide feeding, breeding, and sheltering habitats for many
invertebrates, fish, and microorganisms. Furthermore, it has been reported that they contribute to
reducing erosion and preserving habitat continuity by supporting sediment stabilization in the
littoral zone. In conclusion, these macrophyte species—which have been used by local
communities for various purposes for many years—are not merely plants of economic and cultural
value, but ecological components that play a critical role in preserving the structural and functional
integrity of wetland ecosystems. The conservation and sustainable management of these species
are important both for ensuring the continuity of wetland ecosystem services and for passing on
traditional knowledge of their use to future generations.

Keywords: Wetland ecosystems, macrophytes, phytoremediation, heavy metal accumulation,
ecosystem services.
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Ozet:

Zebra midyesi, yiiksek adaptasyon yetenegi ve giiclii filtrasyon kapasitesi sayesinde tatli su
ekosistemlerinde hizla yayilabilen; biyolojik cesitlilik, ekosistem isleyisi ve su kullanim altyapisi
lizerinde Onemli etkiler olusturan istilaci bir tiirdiir. Bu ¢alismada 07.01.2022 tarihinde
Ikizcetepeler Baraj Golii'nde tek seferlik drnekleme ile Dreissena polymorpha’nin kondisyon
faktorii ve boy-agirhik iliskileri belirlenmistir. Ikizcetepeler Baraji, Balikesir ilinin
giineydogusunda sehir merkezine yaklasik 21 km mesafede, merkeze baglh Selimiye Koyii’nde
Susurluk Havzas: sinirlari igerisinde yer almaktadir. Ikizcetepeler Baraj Goliin’ndeki suyun bazi
fizikokimyasal 6zellikleri; su sicakligl, pH, ¢oziinmiis Oz ve oksijen doygunlugu (%) gibi degerler,
YSI ekipmani kullanilarak sahada Olclilmiistiir. Zebra midyeleri baraj géliinde boy ¢izmeleri ile
kiy1 seridinde gbézlem yapilarak, midyelerin tutunduklar:1 kaya, tas ve bitkiler {izerinden el ile
toplanmistir. Laboratuvara getirilen zebra midyelerinin agirliklar: 0,0001 gr hassasiyetli terazi ile,
boy 6lciimleri ise dijital kumpas ile alinmistir. Orneklerin boyu (mm), eni (mm), kavk yiiksekligi
(mm) ve toplam agirlik (gr) degerleri 6l¢iilmiistiir. D. polymorpha bireylerine ait degerler sirasiyla;
ortalama boy 13,50+0,18 mm (min. 10,22 ve max. 18,66), en 7,55 0,11 mm (min. 5,42 ve max.
10,67), kavk yiiksekligi 6,15+0,11 mm (min. 4,24 ve max. §8,83), toplam agirlik 0,4092+0,01 gr
(min. 0,17 ve max. 0,77) olarak Ol¢iilmiistiir. Caligma sonucunda; boy-en iliskisi y = 0,4144x +
1,9611 (R*=0,4781), boy-kavk genisligi iliskisi y = 0,4263x + 0,3943 (R* = 0,4958), boy-toplam
agirlik iliskisi y = 0,0717x - 0,5573 (R? = 0,744), boy-kabuk agirlig1 iligkisi y = 0,0364x - 0,2782
(R*=0,5983) ve kabuk agirligi- toplam agirlik iliskisi y = 1,6418x + 0,0591 (R? = 0,8701) olarak
belirlenmistir. ikizcetepeler baraj gélii'ndeki D. polymorpha tiiriiniin kondisyon faktorii ortalama
16,48+0,33 (min. 10,90, max. 25,39), et verimi (toplam igerik) % 14,70 olarak hesaplanmustir.

Anahtar kelimeler: Boy-agirlik, ikizcetepeler Baraji, Kondisyon Faktérii, Istilaci tiir
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Abstract:

The zebra mussel is an invasive species that can rapidly spread in freshwater ecosystems due to its
high adaptation ability and strong filtration capacity, creating significant impacts on biodiversity,
ecosystem functioning, and water use infrastructure. In this study, the condition factor and length-
weight relationships of Dreissena polymorpha were determined through a single sampling carried
out in Ikizcetepeler Dam Lake on 07.01.2022. Ikizcetepeler Dam is located in Selimiye Village,
approximately 21 km southeast of Balikesir city center, within the boundaries of the Susurluk
Basin. Some physicochemical properties of the water in Ikizcetepeler Dam Lake, such as water
temperature, pH, dissolved Oz, and oxygen saturation (%), were measured in the field using YSI
equipment. Zebra mussels were collected by hand from the rocks, stones, and plants to which they
were attached, by making observations along the shoreline in the dam lake with waders. The
weights of the zebra mussels brought to the laboratory were measured using a balance with a
sensitivity of 0.0001 g, and their length measurements were taken using a digital caliper. The
length (mm), width (mm), shell height (mm), and total weight (g) values of the samples were
measured. The values of D. polymorpha individuals were measured as follows: mean length
13.50+0.18 mm (min. 10.22 and max. 18.66), width 7.55+0.11 mm (min. 5.42 and max. 10.67),
shell height 6.15+£0.11 mm (min. 4.24 and max. 8.83), and total weight 0.4092+0.01 g (min. 0.17
and max. 0.77). As a result of the study, the length-width relationship was determined as y =
0.4144x + 1.9611 (R* = 0.4781), the length-shell width relationship as y = 0.4263x + 0.3943 (R?
= 0.4958), the length-total weight relationship as y = 0.0717x - 0.5573 (R* = 0.744), the length-
shell weight relationship as y = 0.0364x - 0.2782 (R? = 0.5983), and the shell weight-total weight
relationship as y = 1.6418x + 0.0591 (R? = 0.8701). The condition factor of D. polymorpha in
Ikizcetepeler Dam Lake was calculated as an average of 16.48+0.33 (min. 10.90, max. 25.39), and
the meat yield (total content) was calculated as 14.70%.

Keywords: Length-weight, Ikizcetepeler Dam, Condition Factor, Invasive species.
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Ozet:

Bu calismada, astaksantin, kantaksantin ve likopen igeren yemlerin Karadeniz somonunun (Salmo
labrax) bagirsak histomorfolojisi tizerindeki etkileri degerlendirilmistir. Baliklar 90 giin siireyle
100, 200 ve 300 ppm diizeylerinde astaksantin, kantaksantin veya likopen igeren yemlerle
beslenmis, kontrol grubuna ise karotenoid katkis1 icermeyen ayn1 bazal yem verilmistir. Deneme
sonunda bagirsak dokusu oOrnekleri alinmis ve fiksasyon, parafin bloklama, kesit alma ve
hematoksilen-eozin boyama asamalarin1 igeren standart histolojik yOntemlerle hazirlanmistir.
Histolojik degerlendirmede villus uzunlugu, villus genisligi, villus uzunlugu/genisligi oran1 ve
muskularis tabakasi kalinlig1 dikkate alinmistir. Villus uzunlugu bakimindan en yiiksek degerler
kontrol ve 200 ppm likopen gruplarinda belirlenirken, daha diisiik degerler 6zellikle 200 ppm
kantaksantin ve 200 ppm astaksantin gruplarinda kaydedilmistir. Villus genisligi en yiiksek 300
ppm astaksantin grubunda, en diisiik ise 100 ppm kantaksantin grubunda saptanmistir. Villus
uzunlugu/genisligi oran1 bakimindan en yiiksek deger 100 ppm kantaksantin grubunda, en diigiik
deger ise 300 ppm astaksantin grubunda belirlenmistir. Muskularis tabakasi1 kalinligi 300 ppm
kantaksantin grubunda belirgin sekilde artarken, en diisiik deger 200 ppm astaksantin grubunda
tespit edilmistir. Bu 6n bulgular, karotenoid iceren yemlerin Karadeniz somonunda bagirsak
dokusunun yapisal Ozellikleri iizerinde etkili olabilecegini gostermektedir. Bununla birlikte,
sonuglarin daha kapsamli yorumlanabilmesi i¢in kalan histolojik gézlemlerin tamamlanmasi ve
nihai istatistiksel degerlendirme ile birlikte ele alinmas1 gerekmektedir.

Anahtar kelimeler: Salmo trutta labrax, Karadeniz alabalig1, astaksantin, kantaksantin, likopen
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Abstract:

This study evaluated the effects of astaxanthin, canthaxanthin, and lycopene-containing feeds on
the intestinal histomorphology of Black Sea salmon (Salmo labrax). Fish were fed feeds containing
astaxanthin, canthaxanthin, or lycopene at concentrations of 100, 200, and 300 ppm for 90 days,
while the control group received the same basal feed without carotenoid addition. At the end of
the feeding trial, intestinal tissue samples were collected and processed using standard histological
procedures, including fixation, paraffin embedding, sectioning, and hematoxylin-eosin staining.
Histological evaluation focused on villus length, villus width, villus length-to-width ratio, and
muscularis layer thickness.Villus length was highest in the control and 200 ppm lycopene groups,
whereas lower values were recorded particularly in the 200 ppm canthaxanthin and 200 ppm
astaxanthin groups. Villus width was highest in the 300 ppm astaxanthin group, while the lowest
value was observed in the 100 ppm canthaxanthin group. The villus length-to-width ratio was
highest in the 100 ppm canthaxanthin group and lowest in the 300 ppm astaxanthin group.
Muscularis layer thickness was markedly increased in the 300 ppm canthaxanthin group, whereas
the lowest value was detected in the 200 ppm astaxanthin group. These preliminary findings
indicate that carotenoid-containing feeds may affect the structural characteristics of the intestinal
tissue in Black Sea salmon. However, further interpretation will require the completion of the
remaining histological observations and their integration with the final statistical evaluation.

Keywords: Salmo trutta labrax, Black Sea trout, astaxanthin, canthaxanthin, lycopene.
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Siyah Asker Sinegi ve Un Kurdu Unu iceren Yemlerle Beslenen Gokkusag Alabahg
Filetolarimin Protein ve Lipid Kalitesi

Ekrem Cem Cankirihgil*, Ali Atilla Uslu, Osman Tolga Ozel
Koyunculuk Arastirma Enstitiisii, Su Uriinleri Béliimii Bandirma

*ekremcem19@gmail.com

Ozet:

Bu caligmada, balik ununa alternatif olarak siyah asker sinegi (BSF, Hermetia illucens) ve un
kurdu (MW, Tenebrio molitor) larva unlarinin kullanilmasinin gokkusagi alabalig1 (Oncorhynchus
mykiss) filetolarmin besinsel kalitesi lizerindeki etkileri arastirilmistir. Baliklar, tatli su kapali
devre yetistiricilik sisteminde 90 giin boyunca %10, %20 veya %30 oraninda BSF ya da MW unu
iceren yemlerle beslenmistir. Deneme sonunda balik filetolarinda temel besin bilesimi, amino asit
profili ve yag asidi kompozisyonu analiz edilmistir. Yemdeki BSF unu oraninin artmasi, filetolarin
doymus yag asidi (SFA) diizeylerinde artiga neden olurken, MW unu kullanimi SFA diizeylerinde
azalmaya yol agmistir (P < 0,05). Her iki bocek ununda da oran arttik¢a toplam tekli doymamais
yag asitleri azalirken, coklu doymamis yag asitleri artmistir (P < 0,05). Fileto lipid kalitesi (FLQ)
ve saglik destekleyici indeks (HPI) degerleri, %10 ve %20 MW unu iceren yemlerle beslenen
baliklarda kontrol grubuna gore daha yiiksek bulunmustur (P < 0,05). Diger gruplarda ise anlamli
bir farklilik saptanmamistir (P > 0,05). Toplam amino asit icerigi en yiiksek kontrol grubunda
belirlenmis ve bocek unu oraninin artmasiyla birlikte azalmistir (P < 0,05). Bununla birlikte,
DIAAS degerleri %10 ve %20 BSF unu i¢eren yemlerle beslenen baliklarda ve %10 MW grubunda
kontrol grubuna gdre daha yiiksek bulunmustur (P < 0,05). Elde edilen bulgular, bocek unlariin
orta diizeylerde kullaniminin gékkusag alabalig: filetolarinin protein ve lipid kalitesini olumsuz
etkilemeden, bazi durumlarda ise iyilestirerek balikk ununa alternatif olarak
degerlendirilebilecegini gdstermektedir. Tesekkiir: Bu ¢alisma, TAGEM/HAYSUD/2020/A11/P-
01 proje numarastyla TAGEM tarafindan desteklenen “Siyah Asker Sinegi (Hermetia illucens) ve
Un Kurdu (Tenebrio molitor) Larva Unlarmin Gokkusagr Alabaligi (Oncorhynchus mykiss)
Yemlerinde Balik Unu Yerine Kullanimmin Biiylime Performansi, Yag Asiti ve Aminoasit
Kompozisyonu Uzerine Etkileri” baslikli proje kapsaminda yiiriitiilmiistiir.

Anahtar kelimeler: Bocek unu, amino asit, yag asidi, besin kalitesi, akuakiiltiir
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Protein and Lipid Quality of Fillets from Rainbow Trout Fed Diets Containing Black
Soldier Fly and Mealworm Meals
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Abstract

This study investigated the effects of replacing fish-meal with black soldier fly (BSF; Hermetia
illucens) and mealworm (MW; Tenebrio molitor) larval meals on the nutritional quality of rainbow
trout (Oncorhynchus mykiss) fillets. Fish were fed diets containing 10 %, 20 %, or 30 % BSF or
MW meal for 90 days in a freshwater recirculating aquaculture system. At the end of the trials fish
fillets were analysed for proximate composition, amino-acid and fatty-acid profiles. Protein quality
was evaluated using the digestible indispensable amino acid score (DIAAS), while lipid quality
was assessed through nutritional indices. An increase in dietary BSF meal resulted in higher
saturated fatty-acid (SFA) levels in fillets, whereas MW meal led to a reduction in SFAs (P <0.05).
Both insect meals caused a decrease in total monounsaturated fatty acids and an increase in
polyunsaturated fatty acids with rising inclusion levels (P < 0.05). The fish lipid quality (FLQ) and
health-promoting index (HPI) values were higher than the control in fish fed 10 % and 20 % MW
diets (P < 0.05), while no significant differences were observed in other groups (P > 0.05). Total
amino-acid content was highest in the control group and decreased with increasing insect-meal
inclusion (P < 0.05). However, DIAAS values were higher than the control in diets containing 10
% and 20 % BSF meal, as well as in the 10 % MW group (P < 0.05). These findings suggest that
the use of insect meals at moderate levels may be a viable alternative to fish-meal without
compromising, and in some cases improving, the protein and lipid quality of rainbow trout fillets.
Acknowledgments: This study was part of the "Effects on growth performance, fatty acid and
amino acid composition of Black soldier fly (Hermetia illucens) and Mealworm (Tenebrio molitor)
larva meal of fish meal substitute in Rainbow trout (Oncorhynchus mykiss) feeds" entitled project
and funded by the TAGEM with TAGEM/HAYSUD/2020/A11/P-01 project number.

Keywords: Insect meal, amino acids, fatty acids, nutritional value, aquaculture.
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XI. ULUSAL LIMNOLOJi SEMPOZYUMU
Kapams Konusmasi ve Sonug¢ Bildirgesi

31 Agustos—2 Eyliil 2026, Balikesir

Kiymetli bilim insanlari, akademisyenler ve arastirmacilar, Kamu kurum ve kuruluslarimizin

degerli temsilcileri, Sevgili 6grenciler ve saygideger konuklarimiz;

Balikesir Universitesi ev sahipliginde, Limnoloji Dernegi’nin katkilariyla gergeklestirdigimiz XI.
Ulusal Limnoloji Sempozyumu’nun kapanisinda, Sempozyum Diizenleme Kurulu adina sizlerle

bir arada bulunmaktan biiyiik bir memnuniyet duyuyorum.

2004 yilinda Sapanca’da ilki gerceklestirilen ve daha sonraki yillarda farkli {iniversitelerin ev
sahipliginde siirdiiriilen Ulusal Limnoloji Sempozyumu geleneginin on birincisini, 31 Agustos—2

Eyliil 2026 tarihleri arasinda Balikesir Universitesi’nde bagartyla tamamlamis bulunuyoruz.

Sempozyumumuzda, {i¢ii yiiz yiize ve biri ¢evrim i¢i olmak ilizere toplam dort ¢agrili konusma
gergeklestirilmistir. Bilimsel program kapsaminda 46 sozlii bildiri ve 19 poster olmak {izere toplam
65 bilimsel ¢alisma sunulmus; sempozyumumuz farkl tiniversitelerden, kamu kurumlarindan ve
arastirma kuruluslarindan 140’dan fazla katilimciy1 bir araya getirmistir. Sempozyuma gelemeyen

ancak destek olan Milletvekilli gonderdigi mesajla destegini reel olarakda beyan etmistir;

“Balikesir Universitemizin ev sahipliginde diizenlenen XI. Ulusal Limnoloji Sempozyumu’na,

Yogun programlarim nedeniyle katilamayacagimi tiziilerek belirtmek isterim.

Su kaynaklarimizin korunmasi, siirdiiriilebilir yonetimi ve limnoloji alanindaki bilimsel
caligmalarin gelistirilmesi agisindan 6nemli katkilar sunacagina inandigim sempozyumun basarili

gegmesini temenni ediyorum.

Basta kiymetli bilim insanlarimiz olmak {izere sempozyuma katki sunan tiim
akademisyenlerimize, diizenleme kuruluna ve Balikesir Universitemize tesekkiir ediyor; tiim

katilimcilara verimli ¢alismalar diliyor, selam ve saygilarimi sunuyorum.
Dr. Mustafa CANBEY
AK Parti Balikesir Milletvekili”
Kendisine bilime gdstermis oldugu destek icin tesekkiirlerimizi iletiyoruz.

Cagrili konusmalarimizda Saymn Dursun Yildiz, Tiirkiye’nin ge¢misten gelecege su ydnetimi

politikalarin;; Sayin Prof. Dr. Muhammed Atamanalp (Atatiirk Universitesi, Su Uriinleri



Fakiiltesi), i¢ sulardaki mikroplastik kirliligini; Saym Prof. Dr. Murat Kaya (istanbul Teknik
Universitesi, Fen-Edebiyat Fakiiltesi, sucul sistemlerden teknolojiye ileri malzeme transferi
olanaklarini; Sayin Prof. Dr. Benjamin F. Schwartz (Texas State University) ise yiizey sulari ile

yeraltt sularmin etkilesiminde 6nemli bir ekolojik gecis alan1 olan hiporeik zonlar ele almistir.

Bilimsel oturumlarda ise iklim degisikligi ve sucul ekosistemler, fitoplankton ve omurgasiz
topluluklari, nanoteknoloji uygulamalari, balik faunasi ve izleme ¢alismalari, gol ekolojisi,
cevresel baskilar, sucul biyoloji, ekolojik degerlendirme ve i¢ su biyocesitliligi gibi limnoloji

biliminin giincel arastirma alanlar1 kapsamli bicimde degerlendirilmistir.

Sempozyumumuzda bilimsel katkilar1 ve toplumsal hizmetleriyle alanimiza deger kazandiran

isimler de odiillendirilmistir.
Limnoloji bilimine uzun yillar boyunca sunduklar1 degerli katkilar dolayisiyla;
e Prof. Dr. Nazmi Polat’a (Samsun Ondokuz May1s Universitesi, Fen Fakiiltesi) ve

e Prof. Dr. Fahrettin Kiiciik’e (Isparta Uygulamali Bilimler Universitesi, Su Uriinleri
Fakdiltesi)

“Limnolojide iz Birakanlar Odiilii” takdim edilmistir.

Su ve cevre konusunda toplumu bilgilendiren, cevresel farkindaligin gelistirilmesine katki

saglayan egitici ve nesnel ¢alismalart dolayisiyla;
Sayin Selma Akdogan’a ve Saym Dursun Yildiz’a “Su ve Cevre Hizmet Odiilii” sunulmustur.

Alanimiza sunduklar1 degerli katkilar dolayisiyla 6diil sahiplerimizi bir kez daha igtenlikle

kutluyorum.

Sempozyumumuzun {igiincii giiniinde gergeklestirilen teknik ve kiiltiirel program kapsaminda
Bandirma Koyunculuk Arastirma Enstitiisii, Kyzikos Antik Kenti ve Manyas Kus Cenneti Milli
Parki ziyaret edilmistir. Bu program sayesinde bilimsel degerlendirmelerimizi kurumsal
calismalar, saha gozlemleri ve bolgemizin dogal ve kiiltiirel degerleriyle bulusturma imkani elde

edilmistir.
Bilimsel Degerlendirme ve Sonuglar
Degerli katilimeilar;

Sempozyum siiresince sunulan ¢alismalar ve gerceklestirilen bilimsel tartigmalar, iilkemizin i¢ su
ekosistemlerinin 6nemli ve giderek ¢esitlenen baskilarla karsi karsiya bulundugunu ortaya

koymustur.


https://scholar.google.com/citations?view_op=view_org&hl=en&org=7854988690913388420

Iklim degisikligi, kuraklik, su seviyelerindeki azalma, yeralt1 sularmm agir1 kullanim, kirlilik,
habitat degisimleri, istilaci tiirler ve plansiz insan faaliyetleri; gollerimizin, akarsularimizin, sulak

alanlarimizin ve bu sistemlerde yasayan canli topluluklarinin gelecegini dogrudan etkilemektedir.

Bu c¢ergevede, sempozyumda 6ne ¢ikan bilimsel degerlendirmeler ile Diizenleme Kurulumuzun

sonug ve Onerileri agagida kamuoyunun dikkatine sunulmaktadir.
1. i¢ su kaynaklan stratejik dogal varhklar olarak degerlendirilmelidir.

Goller, akarsular, baraj golleri, sulak alanlar ve yeralti sular1 yalnizca kullanilabilir su rezervleri
degildir. Bu sistemler ayn1 zamanda biyolojik ¢esitliligin, tarimsal {iretimin, gida giivenliginin,

halk sagliginin ve bolgesel kalkinmanin temel unsurlaridir.

Bu nedenle i¢ su kaynaklarinin korunmasi ve yonetimi kisa vadeli, parcali ve yalnizca sektorel
gereksinimlere dayanan yaklasimlarla degil; uzun vadeli, bilimsel ve ekosistem temelli

politikalarla yiirtitiilmelidir.
2. Havza temelli ve biitiinlesik su yonetimi esas alinmahdir.

Su yonetiminde idari sinirlar yerine dogal havza sinirlar1 dikkate alinmalidir. Yeriistii sulari, yeralti
sulari, sulak alanlar, kiy1 ekosistemleri ve hiporeik bolgeler birbirinden bagimsiz sistemler olarak

degerlendirilmemelidir.

Hazirlanacak havza yonetim planlarinda igme ve kullanma suyu, tarimsal sulama, sanayi, enerji
tiretimi ve balik¢ilik gibi ekonomik faaliyetlerin yani sira ekosistemlerin su gereksinimleri de
gozetilmelidir. Planlama ve uygulama siire¢lerinde iiniversiteler, kamu kurumlari, yerel
yonetimler, meslek kuruluslari, sivil toplum Orgiitleri ve yerel paydaslar arasinda bilimsel

temellere dayali is birligi saglanmalidir.
3. iklim degisikligine uyum ve su talebinin yonetimi énceliklendirilmelidir.

Iklim degisikligine bagl sicaklik artisi, yagis rejimindeki degisimler, kuraklik, taskinlar ve su
seviyesi dalgalanmalar1 i¢ su ekosistemlerinin fiziksel, kimyasal ve biyolojik biitlinliigiinii

etkilemektedir.

Bu nedenle uzun doénemli hidrolojik ve ekolojik izleme programlart gelistirilmeli; kuraklik ve
taskin senaryolar1 hazirlanmali; gol ve akarsularin ekolojik su ihtiyaglar1 belirlenmelidir. Ozellikle
kurak ve hassas havzalarda asir1 su tiikketen uygulamalar sinirlandirilmali, yeralti suyu ¢ekimleri

etkin bicimde denetlenmeli ve su tahsis kararlarinda ekosistemlerin siirekliligi korunmalidar.
4. Goller ve sulak alanlar icin uygulanabilir eylem planlar1 hazirlanmahdar.

Kuruma, su seviyesi kaybi, 6trofikasyon, tarimsal baski, habitat bozulmas1 ve biyolojik ¢esitlilik



kayb1 riski tasiyan goller ve sulak alanlar i¢in alana 6zgli koruma ve yOnetim planlar

olusturulmalidir.

Bu planlar yalnizca hazirlanan belgeler olarak kalmamali; acik hedefler, 6l¢iilebilir gostergeler,
sorumlu kurumlar, uygulama takvimi ve gerekli biit¢e ile desteklenmelidir. Uygulamalarin
gerceklesme durumu diizenli olarak izlenmeli ve kamuoyuna raporlanmalidir. Yonetim
planlarinda belirlenen yikiimliiliikklerin yerine getirilmemesi durumunda uygulanacak idari

sorumluluk ve yaptirim mekanizmalar1 agik bi¢imde tanimlanmalidir.
S. Ulusal ol¢ekte siirekli bir izleme ve veri altyapis1 kurulmahdir.

I¢ sularin ekolojik durumunun belirlenmesinde yalnizca fiziksel ve kimyasal odlgiimlerle
yetinilmemeli; baliklar, fitoplankton, zooplankton, diyatomeler, sucul bdcekler, ostrakodlar,

bentik makroomurgasizlar ve makrofitler gibi biyolojik gosterge gruplarindan da yararlanilmalidir.

Universiteler, ilgili bakanliklar, yerel yonetimler ve arastirma enstitiileri arasinda ortak drnekleme,
analiz ve veri degerlendirme standartlar1 olusturulmalidir. Illerde bulunan gél, akarsu ve sulak
alanlarin izlenmesinde 6ncelikle yerel iiniversitelerin bilimsel kapasitesinden yararlanilmali; gérev

verilen arastirmacilara gerekli biitce ve altyap1 destegi saglanmalidir.

Elde edilen veriler, erisilebilir ve giincel bir ulusal i¢ su ekosistemleri veri tabaninda bir araya
getirilmelidir. Boylece uzun donemli degisimler izlenebilecek ve bilimsel sonuglarin karar alma

stireclerine aktarilmasi kolaylasacaktir.
6. Kirlilik, istilaci tiirler ve biyogiivenlik riskleri birlikte ele alhmmahdir.

Mikroplastikler, pestisitler, besin tuzlari, evsel ve endiistriyel atik sular, farmasotik kalintilar ve

diger yeni nesil kirleticiler, i¢ su ekosistemleri agisindan giderek artan bir tehdit olusturmaktadir.

Kirlilik ¢aligmalar1 yalnizca mevcut kirleticilerin belirlenmesiyle sinirli kalmamals; kirleticilerin
kaynaginda azaltilmasi, sucul besin agi1 icerisindeki birikimi ve uzun dénemli ekolojik etkileri de

arastirilmalidir.

Yabanci ve istilaci tiirlerin erken tespit edilmesi, yayilislarinin izlenmesi, taginma yollarinin
kontrol altina alinmasi ve yerli tiirler iizerindeki etkilerinin degerlendirilmesi amactyla ulusal ve
bolgesel erken uyar1 sistemleri gelistirilmelidir. Balik ve kerevit popiilasyonlarinda goriilen
hastaliklar bakimindan da kurumlar arasi hizli bilgi paylasimimi saglayacak biyogiivenlik

mekanizmalari olusturulmalidir.
7. Coziim odakh ve disiplinler arasi1 arastirmalar desteklenmelidir.

Sucul sistemlere iliskin durum tespiti ¢aligmalar1 biiylik 6nem tagimakla birlikte, bu ¢alismalarin



koruma, iyilestirme ve yonetim ¢éziimleri gelistiren uygulamali aragtirmalarla biitlinlestirilmesi

gerekmektedir.

Limnoloji; biyoloji, ekoloji, hidroloji, hidrojeoloji, ¢evre miithendisligi, su iiriinleri, tarim, iklim
bilimi, veterinerlik, ekonomi ve kamu yonetimi gibi bir¢cok disiplinin ortak ¢aligmasim
gerektirmektedir. Bu nedenle disiplinler arasi projeler tesvik edilmeli; TUBITAK ve ilgili

kurumlarin su ve sucul ekosistemlere yonelik aragtirma destekleri artirilmalidir.

Projelerin tamamlanmasiyla birlikte izleme faaliyetleri sona ermemeli; elde edilen bilimsel
birikimin korunabilmesi i¢in uzun dénemli izleme ¢alismalar1 alan uzmanlari tarafindan

kesintisiz bi¢cimde siirdiiriilmelidir.
8. Su okuryazarhgy, bilimsel dil ve insan kaynag giiclendirilmelidir

Su kaynaklarinin korunmasi yalnizca bilim insanlarinin ve kamu kurumlarinin ¢alismalariyla
gerceklestirilemez. Anaokulundan yiiksekogretime kadar biitiin egitim kademelerinde ve
toplumun farkli kesimlerine yonelik olarak su kullanimi, su tasarrufu ve sucul ekosistemlerin

Oonemi konusunda siirekli egitim programlar1 uygulanmalidir.

Bilimsel calismalarda kullanilan yabanci terimlerin anlasilir Tiirkge karsiliklarinin gelistirilmesine

ve Tiirk¢e bilimsel terminolojinin 6zenli bigimde kullanilmasina 6nem verilmelidir.

Ayrica limnoloji ve hidrobiyoloji alanlarinda g¢alisacak geng¢ bilim insanlarinin yetistirilmesi
desteklenmeli; lisans ve lisansiistii 6grencilere arastirma, proje, saha ve laboratuvar olanaklari
sunulmalidir. Limnolog ve hidrobiyologlarin kamu kurumlarindaki ve ilgili kuruluslardaki
istthdam olanaklarinin gelistirilmesi, alanin kurumsal siirdiiriilebilirligi agisindan 6nem

tasimaktadir.

Bilim insanlarinin mesleki dayanigsmay1 ve ortak ¢aligmalar1 gelistirmek amaciyla Limnoloji
Dernegine katki saglamalar1 ve dernek catis1 altinda yiiriitiilen bilimsel faaliyetleri desteklemeleri

de tavsiye edilmektedir.
9. Su Politikalar1 cahstaylar: diizenlenmelidir

Sempozyumun birinci giiniinde sunulan “Tiirkiye’nin ge¢gmisten gelecege su yonetimi politikalar1”
sunumu sonrasinda iilkemizin en 6nemli sorunu olarak yakin zamanda giindem olusturabilecek su
kitliginin, kuruyan su havzalariin, iklim degisikliginin etkilerinden en az seviyede etkilenecek
sekilde atlatabilmesi i¢in kanuni diizenlemelerin bilimsel alt yapisini olusturucak calistaylarin

siklikla diizenlenmesi elzemdir.



Genel Sonu¢ ve Kapams
Degerli bilim insanlar1 ve saygideger katilimcilar;

XI. Ulusal Limnoloji Sempozyumu, iilkemizin i¢ su ekosistemlerinde yasanan sorunlarin yalnizca
cevresel degil; ekonomik, toplumsal ve yonetsel boyutlar1 da bulunan ¢ok yonlii sorunlar oldugunu

bir kez daha gostermistir.

I¢ su kaynaklarimizin siirdiiriilebilirligi; bilimsel bilginin karar alma siireglerine aktarilmasina,
kurumlar arasi is birliginin giiclendirilmesine, yonetim planlariin etkin bigimde uygulanmasina

ve toplum genelinde su bilincinin gelistirilmesine baghidir.

Bugiin aldigimiz sorumluluk, yalnizca mevcut sorunlart tespit etmek degildir. Asil
sorumlulugumuz; bilimsel bilgiyi uygulanabilir politikalara doniistiirmek, bozulan ekosistemleri
tyilestirmek ve gelecek kusaklara saglikli géller, temiz akarsular, yasayan sulak alanlar ve zengin

bir biyolojik ¢esitlilik birakmaktir.

Bu sempozyumda baglayan bilimsel temaslarin ortak projelere, yayinlara, izleme ¢aligmalarina ve

ulusal ve uluslararasi is birliklerine doniismesini goniilden diliyorum.

Sempozyumumuza ev sahipligi yapan Balikesir Universitesi Rektorliigiine, katki saglayan
Limnoloji Dernegine, Diizenleme ve Bilim Kurullarimiza, ¢agrili konusmacilarimiza, oturum
bagkanlarimiza, sozlii ve poster bildirileriyle bilimsel programa katki sunan biitiin

aragtirmacilarimiza tesekkiir ediyorum.

Ayrica sempozyumun hazirlanmasi ve yiiriitiilmesi siirecinde gorev alan akademik ve idari
personelimize, Ogrencilerimize, destek veren kurum ve kuruluslara; teknik programimiza ev
sahipligi yapan T.C. Tarim ve Orman Bakanligi Bandirma Koyunculuk Arastirma Enstitiisii

Midiirligiine ve emegi gecen biitiin ¢alisma arkadaslarimiza siikranlarimi sunuyorum.

Bilimsel heyecanlari, calisma azimleri ve yeni fikirleriyle limnoloji biliminin gelecegine gii¢ katan

geng arastirmacilarimizi ve dgrencilerimizi 6zellikle kutluyorum.

Balikesir’den yeni bilimsel fikirlerle, verimli is birlikleriyle ve giizel anilarla ayrilmanizi temenni

ediyorum.

Katiliminiz, katkilariniz ve degerli paylasimlariniz i¢in hepinize sahsim ve XI. Ulusal Limnoloji

Sempozyumu Diizenleme Kurulu adina tesekkiir ediyorum.

Bu duygu ve diisilincelerle, i¢ su kaynaklarimizin ve sucul biyolojik ¢esitliligimizin korunmasi i¢in
ortak calismalarimizi bilimin rehberliginde siirdiirme irademizi kamuoyuna saygiyla duyuruyor ve

XI. Ulusal Limnoloji Sempozyumu’nu kapatiyorum.



Mavi Vatan sadece denizlerimiz degildir, i¢sular da Mavi Vatan’in en 6nemli pargasidir.

Hepinizi sevgi ve saygiyla selamliyorum.
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iSiM DiZIiNi

Yazarlar, kurul iiyeleri ve ¢agrili konusmactilar / Roma rakamlart (ii-xiv) én kisim sayfalarim gésterir.

A

Abdulkadir YAGCI viii, 137, 138

Abdullah SOYKAN vii

Abdiilkadir UNAL viii, 99, 100

Abuzer CELEKLI 27,28, 31,32, 81, 82, 83, 84
Ahmet ALP X

Ahmet ALTINDAG viii, 27, 28, 31, 32

Ahmet AYTEGIN 101, 102

Ahmet BOZKURT ix

Ahmet OKTENER ix

Akin KIRAC viil

Aleyna AYKIR 87, 88

Alican Bahadir SEMERCI 13, 14, 25, 26, 105, 106, 107, 108
Ali Atilla USLU 141, 142

Ali ILHAN ix, 75, 76

Ali Serhan TARKAN X

Alperen ERTAS 49, 50, 51, 52, 53, 54, 55, 56, 57,58, 117, 118
Alper KURTULDU 115,116

Arsen TURANOV 111,112

Arzu AYDIN UNCUMUSAOGLU ix

Ayga OZKASAPOGLU 97,98

Aylin ER vii

Aysude YILMAZ 133, 134

Aysegiil KUBILAY 29, 30

Aysenur METER 133, 134

Ayse Giil TEKBABA 13, 14, 15, 16, 17, 18

B

Baran KARADUMAN 13, 14

Basak BILGILI KALYONCU 57,58, 117,118

Bedii CICIK X

Behire Is1l DIDINEN 125, 126, 131, 132

Belgin CAMUR ELIPEK x, 115,116

Benjamin F. SCHWARTZ 1, xiii, 4, 5

Berfin GULOGLU 83, 84

Berivan KISLA 97,98

Berna SANON 119, 120, 121, 122

Berrin CETINKAYA 65, 66

Beyza GUROGLU 83, 84

Beyza OZKAN 113,114

Bilge TUNCKOL 101, 102

Buket Eslem EKICI 111,112

Bulut KARAKAYA 131, 132

Burgin Feran YARASLI 75,76

Biilent YORULMAZ 49, 50, 51, 52, 53, 54, 55, 56, 57,58, 117, 118
C

Cafer BULUT 45, 46, 63, 64, 65, 66, 89, 90, 91, 92, 123, 124
Cemal CEVHER 41, 42

Cemil KAYA GOKCEK X

Cengizhan BILGIN 49,50, 51, 52, 53, 54, 55, 56, 57, 58

Ceren KAYA 33,34



Ceren Meva OZDEMIR
Ceren YASAR

D
Deniz INNAL

Derya AKDEMIR MULLER HOFSTEDE

Derya BOSTANCI
Didem GOKCE

Didem KARACAOGLU
Didem OZDEMIR MiS
Dilara DEMIRCI

Dilek TURKER

Dursun YILDIZ

Duygu BERDI

E

Ecem ERGUL
Ekrem Cem CANKIRILIGIL
Engin KOCABAS
Engin YIKICI
Erdogan CICEK
Erin¢ CELIK BiCER
Ertan Emek ONUK
Esra DEMIRBAS
Evra YILMAZ

Eylip CAKMAK

F

Fahrettin KUCUK
Fatih SATIL
Fatih SAHINER
Fatma TOSLAK
Feray SONMEZ
Filiz BATMAZ
Filiz OZCAN

G
Go6zde SAVRAN

H

Habil Ugur KOCA
Hakan EREN

Hasan KALYONCU
Hasan Musa SARI
Hatun Alperi OZDEMIR
Hikmet BURU

|

Irmak BILGISEVEN
i

ibrahim OZDAL
Ibrahim TUNCTURK
Isa COSKUN
Iskender GULLE
Ismail ERBATUR

97,98
121, 122

viii

X

X

X

67,68

X

133,134

1, vii, xii, xiv, 97, 98, 99, 100, 109, 110
i, xiii, 8, 10, 144

31,32

109, 110

viii, 139, 140, 141, 142
137, 138

111, 112

X

119, 120, 121, 122
71,72

71,72

83, 84

139, 140

1x, 23, 24, 144

vii, 73, 74, 135, 136
65, 66

45, 46, 61, 62, 91, 92
X

67, 68

X

23,24

21,22
71,72, 85, 86

49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 117, 118
75,76, 77,78

39, 40

127, 128

47,48

35, 36, 37, 38, 39, 40, 45, 46, 89, 90
viii

139, 140

viii

59, 60



Ismail Hakki OZTUNA

J
Jale KORUN

K

Kadriye ZENGIN
Kamile Gonca EROL
Kemal CELIK
Keziban ATACAN

M

Mehmet CILBIZ

Mehmet NAZ

Mehmet PAZAR

Mehmet VAROL

Mehmet YAVUZATMACA
Melek KAYAKOPARAN
Melisa KAZAR

Meral APAYDIN YAGCI
Merve TUNAY
Muhammed ATAMANALP
Muhammed Mustafa SEZGINER
Murat KAYA

Murtaza OLMEZ

Musa YAVUZ

Mustafa CEYLAN

Mustafa DURAN

Mustafa KORKMAZ

Miifit OZULUG

N

Nagihan GULSOY
Naime ARSLAN
Nermin BERIK
Nilsun DEMIR

Nisa DILER

Nisa Nur KUTLU
Nuray GUY

Nurhayat DALKIRAN
Nur Elgiz OZTURK

(0]

Oguz Yasar UZUNMEHMETOGLU
Okan KULKOYLUOGLU

Okan YAZICIOGLU

Osman CETINKAYA

Osman Tolga OZEL

Ozan YILMAZ

o
Omer LEKESIZ

Ozden FAKIOGLU
Ozgiir Eren ZARIC
Ozlem ABLAK GURBUZ
Ozlem OZMEN

131, 132
viii

viii, 97, 98, 99, 100

ix, 69, 70, 125, 126, 129, 130, 131, 132
73,74, 135,136

13, 14, 25, 26

21,22

69, 70

125,126

X

viii, 27, 28, 31, 32, 67, 68, 81, 82
133,134

97,98

vii, 89, 90, 91, 92, 93, 94, 131, 132, 137, 138
29, 30

1, viii, xiii, 2, 3

71,72, 85, 86

i, ix, Xiii, 6, 7

69, 70

65, 66, 123, 124

29, 30, 125, 126

X

X

X

47,48

X

139, 140
viii

43,44
15,16
25,26
viii, 67, 68
133, 134

79, 80, 85, 86, 125, 126, 131, 132

vii, 19, 20, 67, 68, 111, 112, 113, 114, 127, 128
viii

35,36, 41, 42

139, 140, 141, 142

27,28

27,28, 81, 82, 83, 84
viii

27,28, 81, 82, 83, 84
87, 88

85, 86



R

Rahmi UYSAL 77,78

Remziye OZKOK 69, 70, 125, 126, 129, 130, 131, 132
S

Sakin VURAL VARLI viil, 33, 34,43, 44
Salim Serkan GUCLU ix, 21, 22, 23, 24, 29, 30
Selami SELVI vii

Selda OZTURK 95, 96

Selman SAPCIOGLU 125, 126, 129, 130
Serap SALER iX

Sercan YAPICI X

Serdar YEDIER X

Serhat COLAKOGLU viii

Serhat ONAT vii

Serkan GULSOY 89, 90, 91, 92

Seval Bahadir KOCA 131, 132

Sevcan YAMAN 37, 38

Simay BAY 15, 16

Simge SERTKAYA KOYBASI vii

Soner ATIK 107, 108

Soner CETINKAYA 77,78, 125, 126

Soner SAVASER 123, 124

Siileyha Hilmioglu POLAT 85, 86

Siiphan KARAYTUG ix

S

Safak ARSLAN 75,76

Sakir CINAR 125, 126

Senol AKIN X

Seydanur KAN 29, 30

Siikran YALCIN OZDILEK viii

T

Tamer AKKAN X

Taner OZCAN vii

Taylan Ozgiir NEFES 75,76

Tolga CETIN 17,18

Tuana AKTAS 25,26

Tuba KARAOSMANOGLU 93,94

Tuba MUMCU vii, 73, 74, 119, 120, 135, 136
Tugba ONGUN SEVINDIK vii, X, 13, 14, 15, 16, 17, 18, 25, 26, 105, 106, 107, 108
Tuncay VURAL 85, 86

Tilin ARSLAN X

U

Ugur GUZEL 15,16, 17,18

\Y

Vedat YEGEN viii, 77, 78, 89, 90

Veli UYGUR 65, 66

Y

Yasemin SAYGI X

Yigit SUYUN 13, 14, 105, 106, 107, 108

Yiicel OGURLU vii



V4

Zehra Arzu BECER OCAL 61,62
Zeliha SELAMOGLU X
Zeynep Ece IMAMOGLU 31,32

Zibeyde Nur YALCIN 33,34, 43, 44
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Son olarak bu sempozyumunu goriinmez kahramanlari olan 6grencilerime tesekkiirlerimi
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