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Anahtar Kelimeler

Bal arisi,

Kafkas ar1 irki,
Hibritlesme,

PCR,

Filogenetik agaglandirma

Ozet: Bu calisma Diinyada ki ar1 irklar1 iizerinde yapilan calismalar sonucunda
Tiirkiye’deki dogal lokasyonlarinin Kuzey Dogu Anadolu ve Dogu Karadeniz bolgeleri
oldugu bildirilen Kafkas bal aris1 (Apis mellifera caucasica)’nin hibritlesme diizeyinin
PCR teknigi ve filogenetik agaglandirma metodu kullanilarak tespit edilmesi
amaclanmistir. Popiilasyonlar igerisinde ki Seleksiyonlarin tiirler iizerinde yarattigi
genotipik etkinin diizeyini 6l¢mek i¢in mitokondriyel DNA (mtDNA) molekiiliiniin
Sitokrom C Oksidaz | geni baz alinmistir. Kuzey Dogu Anadolu ve Dogu Karadeniz
bolgelerinde bulunan Kars, Ardahan, Erzurum, Artvin ve Rize illerinin popiilasyonlar
hedef olarak se¢ilmistir. Calisma materyali olarak bu illerin sinirlar igerisinde bulunan
57 arihiktan yaklagik 450 ergin is¢i ar1 6rnegi (her istasyondan yaklasik olarak 7-8 adet
ar1 6rnegi alinmistir) toplanmigstir. Ariliklardan toplanan ergin is¢i ar1 drneklerinin kalitsal
materyalleri fenolklorofrom: izoamilalkol teknigi kullanilarak izole edilmistir.
izolasyonlar1 yapilan DNA orneklerinin  PCR sonrasi elde edilen iiriinleri jel
elektroforezinde yiiriitilldiikkten sonra agaroz jel gorintiileri alinarak dizi analizleri
yapilmustir. Dizi analizi verileri sonucu materyallerin akrabalik diizeyleri filogenetik
agaclandirma modelinde degerlendirilmistir.

Determination of Hybridization Level of Caucasion Bee (Apis mellifera
caucasica) Bread Which is Spread in Northeastem Anatolica and Eastern Black

Sea Regions

Keywords:

Honeybee,

Apis mellifera caucasica,
Hybridization,

PCR,

Phylogenetic afforestation

Abscract: As a result of this study on bee breeds which have already been spreading in
the world and our country, are intended to be determined based upon data obtained from
Turkey has been reported that the natural locations of the North Eastern and Eastern
Black Sea Caucasian honey’s (Apis mellifera caucasica) level of hybridization using the
PCR technique and phylogenetic planting method. The genotypic effect of the selection
on populations on the species was determined by studying the cytochrome C oxidase |
gene of the mitochondrial DNA molecule. The populations of Kars, Ardahan, Erzurum,
Artvin and Rize which are located in North Eastern Anatolia and Eastern Black Sea
regions are chosen as a goal. As study material approximately 450 adult worker bee
samples were collected from 57 bees in the boundaries of these cities (approximately 7-8
bee samples were taken from each station). Hereditary materials of adult bee workers’
samples collected from bees were isolated using fenolklorofrom: isoamylalcohol
technique. Isolation of the DNA samples obtained after PCR products, after running on
gel electrophoresis, agarose gel images were taken and sequence analyzes were
performed. As a result of sequence analysis, the kinship levels of the materials were
evaluated in a phylogenetic afforestation model.

*lgili yazar: m.gulen1991@gmail.com
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1. GIRIS

Aricilik;  fitocografyanin = sundugu
kaynaklardan yararlanarak, is¢inin emegi, sabri
ve sahip oldugu bilgi birikimi ile birlikte canli
ar1 sayisini arttirabilme ve ar1 iriinleri elde
edebilme becerisi olarak tanimlanabilir. Aricilik
cografik kosullarin ar1 kolonilerinin yasamsal
faaliyetlerini siirdiirmelerine izin verdigi her
yerde yapilabilir. Aricilikta canli materyal ve

tirin ~ miktarim1  arttirmanin~ en  6nemli
sebeplerinden  biride iyi bir gozlemci
olabilmektir. Calisma alaninda kullanilan

materyalin canli olmasi y1l igerisinde yaptiginiz
calismalara kars1 dikkat diizeyinizin yiiksek
olmasint gerektirir; ¢ilinkii yapacagmiz kiigiik
bir hata yil igerisinde kolonilere kars1 gostermis
oldugunuz tiim emeklerinizin heba olmasina
neden olabilir (Sancak, 2013).

Aricilik  tiim diinyada oldugu gibi
ilkemizde de son donemlerde tarimsal
faaliyetleri igerisinde bulunduran sektdérde pazar
pay1r bakimindan olduk¢a Onemli seviyelere
ulasmistir.  Ulke  ekonomisindeki  etkisi
yiikselise gectikge yeni yetistiricilerin ve gen
merkezlerinin  olusumunda da  artiglar
gbzlenmeye devam etmektedir. Ulkemizin sahip
oldugu fitocografyanin zengin iirlin yelpazesi
aricilik sektoriindeki dalgalanmalarin yiikselise
gecmesinde biiyiik rol oynamaktadir. Sahip
oldugu flora ve fauna cesitliliginden dolay1 da
birgok canli tiirline ev sahipligi yapmaktadir.
Fakat tiim diinyada oldugu gibi iilkemizde de
farkli gen kaynaklarinin varyasyonel etkilerden
ya da farkli cografik kosullardan dolay1 yok
olma riski vardir. Bundan dolay1 yetistirildikleri
cografyanin digma ¢ikarilmayan yerli 1rklar
varyasyonel ve cografik degisimlere ugramis
hibrit 1rklara oranla adaptasyon  giicli
bakimindan olduk¢a direnglidirler (Celik,2015,
Ertugrul, 2000).

Dogaya ve insanogluna yararlarinin
saymakla bitirilemeyecegi bu canlilarin sahip
oldugu gen kaynaklarinin korunmasinda
insanlarin  etkisi fazladir. Yerel ariciligin
kontrolii altinda bulunan lokasyonlarda yapilan
aragtirmalar sonucu yerel wrklarin saf doller

47

olarak tlremeye devam ettigi bildirilmistir
(Ruttner, 1988).

Karakteristik 6zellikler bakiminda {istiin
olan irklarin genotipik 6zelliklerini korumalari
hibritlesmeden iiremeye devam etmeleriyle
baglantihidir. Fakat son donemlerde gdocer
ariciligin yayginlagsmasiyla popiilasyonlar arasi
gen alis verisi arttigindan dolayr aym
lokasyonlar icerisinde farkli irk ve ekotiplerin
olustugu belirtilmistir (Kaftanoglu ve ark.,
1993; Oztiirk ve ark., 1992).

Canlilardaki hibritlesme diizeyleri ve
taksonomik simiflandirmadaki yerlerinin tayin
edilmesi i¢in morfolojik 6zellikler, kan gruplari,
biyokimyasal genetik polimorfizmlerinin tayin
edilmesi ve filogenetik agaglandirmalardan
yararlanilir.  Bal  arilarinin  olusturdugu
populasyonlarda molekiiler diizeyde yapilan
calismalardan elde edilen wveriler klasik
yontemlere gore daha net ve agiklayicidir.
Bundan dolayr bal arilariin = sistematik
smiflandirma  ve  varyasyonel etkilerinin
aciklanmasi1 amaciyla yapilan ¢aligmalarda PCR
tekniginin  kullanimi  kagiilmaz  olmustur
(Whitfield et al., 2006). PCR ¢alisilmak
istenilen gen bolgesinin belirli  primerler
kullanilarak laboratuvar ortaminda (invitro)
cogaltilmast islemine dayanan molekiiler
igerikli bir tekniktir. PCR diizeneginin kurulum
sartlaria ilk olarak 1987 yilinda Karry Mullis
deginmistir. Karry Mullis tarafindan ilk
taslaginin bilim diinyasina sunuldugu yontem
Saiki et al. (1985) tarafindan gelistirilerek son
halini almigtir. PCR tekniginin kullaniminin
yayilmasiyla birlikte organizmalarda
varyasyonlara bagli etkilerin arastirilmasina
yonelik yapilan c¢aligmalar artig gostermistir.
Bundan dolay1 PCR teknigi molekiiler biyoloji
alaninda gergeklesen yeniliklerin 6n basamagi
olarak kabul edilmektedir

Evrimsel siirece baghh yapilan PCR
tekniklerinde  canliik  aleminde calisma
materyali olarak kullanilan molekiil
mitokondriyal DNA dir. Mitokondriyal DNA
(mtDNA) molekiiliiniin filogenetik ¢aligmalarda
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oncelikli materyal olarak kullanilmasi evrimsel
stirecini genomik (¢ekirdek) DNA molekiiliine
gore daha hizli tamamlamasina dayandirilmigtir
(Avize et. al., 1987). Mitokondriyal DNA
molekiiliiniin calismalardaki onceligini
belirleyen 0Ozelliklerinden biriside molekiiliin
dairesel ve tek zincirli yapida olmasidir. Bu
ozelliginden dolay1 hiicre boliinmesinden sonra
replikasyon sirasinda genomik DNA’daki gibi
par¢a degisimi (crosingover) gergeklesmedigi
icin rekombinant dollerin olusumu engellenir.
mtDNA’nin kalitsal orjininin anneye (maternal)
ait olmasida organelin 6nemli 6zelliklerinden
birisidir.  Mitokondriyel DNA  molekiilii
yalnizca anneden alindigi igin evrimlesme
stirecte herhangi bir degisime ugramadan
kalitsal yapis1 aymi sekilde korunmaya devam
eder.

Artrklart da diger canlilarda oldugu gibi
maternal kalitim molekiiliinii tiim bireylere ayni
sekilde aktarir. Bunun sonucunda koloni
icerisinde yer alan biitiin bireyler aym
mitokondriyal kalitima sahip olurlar (Garnery et
al., 1992). Farkli dollere aktarilmasi sirasinda

rekombinant yapilar olusturmamas: bilim
diinyasinda  gecmise  yoOnelik  yapilan
calismalarda mtDNA molekiiliiniin  kulla-

nilmasini arttirmaktadir.

Ayrica mitokondriyal DNA
molekiiliiniin dokular igerisinde birden fazla
kopyasinin varligi ve yapisal boyutlarinin
olduk¢a kiicliik olmast da molekiiler diizeyde
yapilan  ¢alismalardaki  tercih  sebepleri
arasindadir (Dolas ve ark., 2003; Smith, 1991).

Mitokondri organelinin evrimsel gelisim
stirecleri arastirildiginda ise tam olarak kesin bir
kaniya varilmamakla birlikte ortaya birgok teori
cikmistir. Bu teoriler arasinda en c¢ok
benimsenenlerden birisi endosimbiyosiz adi
verilen teoridir. Bu teori mitokondri organelinin
aerobik bakterilerin en ilkel 6karyotik hiicrelerle
endosimbiyotik birlikteliginin sonucunda var
oldugunu savunmaktadir. Mitokondri
organelinin igerisinde bulunan DNA, molekiile
ozgi proteinlerin sentezlenmesinden
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sorumludur. Mitokondrilerde proteinlerin %
95’inden fazlasi, ¢ekirdek DNA, ribozom ile
tRNA’nin varligi, mitokondrinin i¢ zarna ait
proteinlerin sentezlenmesi varsayilan
endosimbiyotik teoriyi desteklemektedir (Kilig,
2005).

Bal arilarinda bulunan mitokondriyal
DNA molekiiliiniin yapisal 6zellikleri ise su
sekildedir; (MtDNA) 16800-1700 baz ¢ifti
uzunlugundadir.  Dairesel  yapida  olan
molekiilin DNA’ s1 tek zincirden olusur ve
toplamda 37 gen icerir. Mitokondriyel DNA 13
(bazen 12) protein, 22 tasiyict RNA (tRNA) , 2
ribozomal RNA (rRNA) kodlayan ve gen
iriiniiniin ~ sentezinden sorumlu olan gen
bolgeleri (exon) ve kodlamaya katilmayan
sadece replikasyonu kontrol eden bdlgeleri
icermektedir. Mitokondriyal DNA molekiilii
fonksiyonel  olmayan  gen  bdlgelerini
icermemektedir (Crozier,1993; Moritz, 1994).

Canlilarin evrimsel siireglerini belirten
bir bagka yontemde filogenetik agaglandirma
metodudur. Filogenetik arastirmalar sonucunda
elde edilen veriler filogenetik agaclandirma
metodlari ile degerlendirilmektedir. Filogenetik
agaclandirma metodlarmin temeli tiirler arasi
benzerlik ve farkliklara dayanmaktadir. Tiirler
arasi iliskiyi tespit etmek i¢in morfometrik ve
molekiiler diizeyde 6nemli olan karakteristik
ozellikler baz almnir. Filogeni kavramiyla
hazirlanan agaglar bir diigiim ve bunu takiben
poplilasyonlar1 olusturulan 1rklar arasindaki
atasal benzerlik ve farkliliklara gore cesitli

dallanmalar  gosterir. Taksonomik acidan
degerlendirildiginde canlilar arasindaki
akrabalik dereceleri ortaya cikar.

Popiilasyonlardaki atasal benzerlikler agaclarin
dallariyla ifade edilirken; 1rklar arasindaki
varyasyonel benzerlikler ise diigiim bolgeleriyle
gosterilir.

Bu iki teknigi de yapisinda bulunduran
bircok c¢alisma Kafkas ar1 irkinin Tiirkiye'de
Kuzeydogu Anadolu ve Dogu Karadeniz
kiyillarinda bulundugu bildirmistir (Ruttner,
1998). Tiirkiye’ de Orta Anadolu, Karadeniz’ in
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gecit bolgesinde Ardahan izole bolgelerinde
bulunan bal aris1 ekotiplerinin  morfolojik
ozellikler bakimindan incelenmesi amaciyla
Kekecoglu ve arkadaslar1 tarafindan 1994
yilinda yapilan ¢aligma sonucunda elde edilen
verilerde popiilasyonun yayilis bolgelerini
destekler niteliktedir. Calismada 14 farkli ar
popiilasyonundan alinan Ornekler calisma
materyali olarak kullanilmistir. Ar1 6rnekleri
morfolojik 6zelliklerini baz alarak yapilan
calismada morfometrik yontemlerden
yararlanilmistir. Orta Anadolu ar1
popiilasyonlar1 tilirlerini morfolojik karakterler
bakimindan degerlendirilmesi sonucunda ar1
kolonilerinin ¢evre popiilasyonlardan ayrildig:
goriilmiis ve bolgeyi kapsayan caligmalarla
birlikte standart tiplerin elde edilebilecegi
savunulmustur. Benzer Ozellikler bakimindan
Karadeniz gecit bolgesindeki popiilasyonlarin
tir tayinlerinin yapilmasmin zor oldugu ve
Ardahan 1zole bolgesindeki ar1
popiilasyonlarina benzer en fazla bir lokasyonun
bulunabilecegi belirtilirken popiilasyonlarin
morfolojik karakterler bakimindan Katkas ari
irkinin sahip oldugu degerlerin sinirlar1 arasinda
kaldig: bildirilmistir.

Kafkas arist1 sahip oldugu bigim,
biytiklik ve kil Ortlisii bakimdan karniyol
arasina benzer. Kitin rengi koyudur; fakat
birinci karin halkas1 {izerinde kahverengi
noktalar goriiliir. Bu 6zellikleriyle karniyol ar1
irkindan kolayca ayrilabilirler. Irkin sahip
oldugu morfolojik ve davranissal 6zellikleri su
sekilde siralayabiliriz;

% Sahip olduklan kitin tabakasi koyu esmer
renktedir. Kitin tabakasini dis etmenlere
kars1t koruyan kil ortiisii genis ve killar
kisadir. Kil uzunluklar1 en fazla 0.30-0.40
mm’ye ulasabilir.

% Bazi morfolojik ve davranigsal ozellikleri
bakimindan Karniyol ar1 1irkina benzer
ozellikler tagiyan Kafkas arisinin kil Ortiisii
rengi Karniyol arisininkine gore daha agiktir.

+¢ Koloniyi temsil eden disi arilarin kil ortiisti
rengi kursuni griyken; erkek arilarin thorax
(gogiis) killar1 koyu siyah renktedir.
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+» Dag ve ova tipi olmak iizere ikiye ayrilan
Kafkas ar1 irkinin dag tipinde tlim abdomen
(karin) halkalar1 siyahtir. Birinci abdomen
halkalar1 iizerinde kahverengi benekler
gortliir.

¢ Uzun dilleri araciligiyla bir¢ok bitkiden
nektar toplayabilirler. Bu karakteristik
ozellikleriyle zorlu cografik kosullara sahip
lokasyonlarda bile diger irklara gore daha
istlin ~ davraniglar  sergileyerek  bal
verimliliklerini en iist seviyeye tasirlar.

% Kafkas bal aris1 ki gostermis oldugu
karakteristik 6zellikleriyle ekonomik agidan
tercih sebebi olmus 6nemli Apis mellifera L.
tirleri arasinda yer almaktadir (Ruttner,
1998; Karacaoglu ve ark.; 1998, Dogaroglu
ve ark., 1999; Dodologlu ve ark., 2000).

Bu galismayla daha once Diinyada ve
Tiirkiye’de yayilis gosteren ari irklari {izerinde
yapilan  ¢esitli  yontemler  kullanilarak
benzerliklerin tespit edilmesi amaglanmistir.
Popiilasyonlardaki seleksiyonlarin ¢alismalar
sonucunda elde edilen verilere dayanarak
Kaftkas ki armin, Tiirkiye’de  dogal
lokasyonlarinin Kuzey Dogu Anadolu ve Dogu
Karadeniz bolgeleri  oldugu  bildirilmistir.
Kafkas bal aris1 (A. mellifera caucasica)’nin

hibritlesme  diizeyinin PCR  teknigi ve
filogenetik  agaclandirma  metodu tiirler
tizerindeki ~ genotipik  etkisinin  diizeyi

mitokondriyel DNA (mtDNA) molekiiliiniin
Sitokrom C Oksidaz I geni lizerinde calisilarak
tespit edilmistir.

Kuzey Dogu Anadolu ve Dogu
Karadeniz bolgelerinde bulunan Kars, Ardahan,
Erzurum Artvin ve Rize illerinin popiilasyonlari
hedef olarak segilmistir. Bu bolgelerin hedef
bolge olarak se¢ilmesinin sebebi ise daha once
yapilan calismalarda Kafkas ar1 irkinin Tiirkiye
smirlari igerisinde en iyi adaptasyon gosterdigi
bolgeler arasinda yer almasidir.  Calisma
materyali olarak bu illerin sinirlar igerisinde
bulunan 57 ariliktan yaklasik 450 ergin is¢i ar1
ornegi (her istasyondan yaklasik olarak 7-8 adet
ar1 ornegi alinmustir) toplanmistir. Ariliklardan
toplanan ergin is¢i ar1 Orneklerinin kalitsal
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materyalleri ~ fenolklorofrom:  izoamilalkol
teknigi kullanilarak izole edilmistir.
izolasyonlar1 yapilan DNA &rneklerinin PCR
sonrast elde edilen tirlinleri jel elektroforezinde
yuritiildikten sonra agaroz jel gorintiileri
alinarak dizi analizleri yapilmistir. Dizi analizi
verileri  sonucu  materyallerin  akrabalik
diizeyleri filogenetik agaglandirma modelinde
degerlendirilmistir.

2. MATERYAL METOT
2.1. Materyal
2.1.1. Canh Materyal

Bu tez c¢alismasinin  materyalini
Tiirkiye'nin Kuzeydogu Anadolu ve Dogu
Karadeniz bolgelerinde bulunan Kars, Erzurum,
Ardahan, Artvin ve Rize illerinden belirlenen
toplamda 57 istasyondan alinan canli ergin is¢i
ar1 Ornekleri olusturmustur.

Tabloda da goriildiigii lizere belirlenen
istasyonlarda bulunan yerli ve gezer aricilarin
kolonilerinden toplanan oOrnekler arastirma
materyali olarak kullanilmistir. Her bir ariliktan
yaklasik 7-8 oOrnek toplanmistir. Bu Ornekler
icerisinde morfolojik olarak digerlerin daha iri
olan ar1 ¢alisma materyali olarak kullanilmistir.

Tablo 2.1: Bal arilarmin alindigi bolgeler ve
istasyon say1st

kloroform, etiket kullanilmistir. Toplanan
ornekler %70’lik etil alkole batirilmis pamuk
ihtiva eden cam kavanozlar igerisinde etkisiz
hale getirilmistir.  Laboratuvar  ortamina
getirilen ornekler etil alkolde uzun siire kalarak
zarar gdrmemesi i¢in pens yardimiyla farkli
kavanozlara aktarilmis ve -20°C’de muhafaza

edilmistir.

Tablo 2.2: Calismada kullanilan arag

gereclerin listesi

Adi/Modeli

Calismada Kullanim Amaci

Bidestile SafSu Cihazi

DNA izolasyonu ve PCR
reaksiyonunda kullanilan tampon
¢Ozeltilerin hazirlanmasi

Nanodrop Spektrometre

Izole edilen DNA 6rneklerinin
konsantrasyon ve saflik derecelerinin
belirlenmesi

Istticili Manyetik | Tampon ¢ozeltilerin hazirlanmast

Karistiricl

Calkalayici(Vortex) DNA izolasyonu ve PCR asamalarinda
orneklerin kisa siireli santrifiij edilerek
¢oktiiriilmesi

Mikrosantrifiij Kat1 ve sivi maddelerin karigtirilmasi

Dijital Hassas Terazi

Tampon ¢ozeltilerin hazirlamasinda ve
sarf malzemelerin 6l¢iilmesi

Gradient Thermal Cycler
96 Orneklik

Mikrosentetik lokuslarin ¢ogaltilmasi

Agaroz Jel Elektroforez | DNA izolasyonu ve PCR iiriinlerinin
Takimlari tespiti
Gii¢ Kaynaklari Elektroforez ~ sistemlerine  elektrik

ortamlarinin saglanmasi

Jel Goriintiileme ve Analiz
Sistemi

Elektroforez sistemlerinde kosturulan
PCR iiriinlerinde olugan bantlagmalarin
izlenmesi

Mikrodalga Firin

Agaroz jellerin hazirlanmasi

Derin Dondurucu

Ornek ve gesitli sarf malzemelerin
uzun sureli saklanmasi

§ § Derin Donduruculu | Cesitli tampon ¢ozeltilerin saklanmasi
11 Ilge Istasyon Sayisi Buzdolab1
Kars Merkez 18 Otomatik Pipet Takimlari Kullanilan s1v1 malzemelerin
Arpacay 6 miktarlarina gore ¢ekilmesi ve tayin
Di edilmesi
gor 3 . =
Sarikans 4 Etiiv Inkiibasyon sirasinda kullanilir
Selim 4 . _.
Susuz 5 Tablo 2.3: Elektroforez diizenegi ve agaroz
Akyaka 3 jellerin hazirlanmasi i¢in kullanilan stok ve
Erzurum Merkez 4 tampon ¢dzeltilerin listesi
Ardahan Merkez 3 — : p C—
Tampon Cozelti Molarite/Miktar | Igerik
Posof 4
- — TE Tampon 10 mM
Artvin Camili 2 Cozeltisi 1 mM
$'Ze| Anzer 28 DNA Yikleme 15ml
oplam Tampon Cozeltisi 1.5ml
10X TBE 1 litreye Tris
2.1.2. Ara(; ve Gerecler Eletroforezn/JeI Stpk tamamlanir 0.5 MEDTA
Arazi ¢aligmalar1 sirasinda materyal Tampon Cozeltisi g)rijgnize
olarak kullanilacak bal aris1  Orneklerin bdH20
toplanmas1 ve c¢alismanin yapilacagi zamana 1XTBE Elektroforez | 200 ml 10XTBE
kadar muhafaza edilmesi i¢in cam kavanozlar, Jel Tampon 2 litreye De lyonize
Cozeltisi tamamlanir bdH20

%70’lik etil alkol, pamuk, pens, makas,
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2.2. Yontem
2.2.1. Genomik DNA izolasyon

Orneklerin genomik DNA izolasyonlar
fenol-kloroform ekstraksiyon ydntemi mevcut
laboratuvar kosullart optimize edilerek elde
edilmigtir. Calisma sartlar1 ve uygulanan
prosediir asagidaki gibidir:

1. Giin:-20°C’de tutulan orneklerin
fiziksel parcalamasi sirasinda pargalamayi
kolaylastirmak i¢in petri kaplarina alinmis ve
24-48 saat yumusatma kaplarinda bekletilmistir.
Buradan alman oOrneklerin bas ve kuyruk
kisimlarindan ayrilmis ve gogilis (thorax)
bolgesi  bistiiri  yardimiyla parcalanmustir.
Parcalanan Ornekler 1.5 ml'lik seffaf tiipler
icerisine alimmuigtir. Tiipler tizerine her bir 6rnek
icin 100 uL olacak sekilde ELB eklenerek
pipetlenmistir. Daha sonra eklenen ELB
soliisyonunun Orneklere daha hizli etki
edebilmesi ve parcalamanin kolaylagsmasi i¢in
tipler 30 dakika buz igerisinde bekletilmistir.
Buz icerisinden alinan tiipler 10000 rpm’ de 10
dakika santrifiij edilmistir. Santrifiij sonrasi
olusan iist sivi (siipernatant) dokiilerek, alt
kisimda kalan tortu (pelet) tizerine 100 uL. ELB
tamponu eklenmistir. Tiipler 10000 devirde 10
dakika tekrar santrifiij edilmistir. Santrifiij
sonrasi olusan siipernatant dokiilmiistiir. Pelet
tizerine 100 uL NLB soliisyonu ve 50 uL
Proteinaz-K eklenerek tiipler homojen hale
gelinceye kadar vortekslenmistir. Tiiplerin
iizerine 200 uL SDS eklenerek ornekler +37
°C’de bir gece boyunca inkiibasyona
birakilmistir.

2.Giin: Inkiibasyondan alinan 6rnekler
30 dakika oda sicakliginda bekletildikten sonra
tipler iizerine 500 uL- 6M NaCl soliisyonu
eklenerek 15 saniye yiiksek devirde
vortekslenmistir. Vortekslenen 6rnekler 10000
rpm'de santrifiijlenerek fazlarin  ayrilmasi
saglanmis ve siipernatantlar yeni tiiplere
aktarilarak {zerlerine 1.5 ml tamamlayacak
sekilde etilalkol eklenmistir. Tiipler altiist
edildikten sonra -20’de 1 saat bekletilmistir.
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3.Giin: -20’den alinan 6rnekler 10000
rpm'de 10 dakika santrifiij edilmistir. Olusan
stipernatantlar dokiilerek kalan pelet iizerine
100 uL su eklenerek ¢oziilmiistiir. (Yogunluga
bagl olarak su miktar arttirilabilir).

Genomik DNA izolasyonlarmin miktar
ve saflik kontrolleri Nanodrop
Spektrofotometreden yararlanilarak yapilmis ve
elde edilen veriler sonucunda 260/80 dalga
boylarinda 1.8-2.0 saflik derecesi ile miktar
olarak 50 ng/uL  degerinin  {izerinde
bulunmustur. Orneklerden izole edilen genomik
DNA  molekiillerinin  tek  parca  olup
olmadiklarinin kontrolleri %1°lik agaroz jel
icerisinde yatay elektroforez diizeneginde
yapilmistir. Elde edilen DNA molekiilleri PCR
islemi yapilincaya kadar +4° C’de muhafaza
edilmistir.

2.2.2. PCR Tekniginin Uygulanmasi
Genomik DNA izolasyon yOntemi
sonucunda elde edilen DNA molekiilleri tRNA
genini igeren COI ve COII geninin 5’ ucunu
iceren intergenik bolgesi ve COII geninin 5’
ucunu iceren bolgesi PCR  protokolii
kullanilarak ¢ogaltilmistir (Garnery et al., 1993)

Tablo 2.4: PCR reaksiyonunda kullanilan stok
ve primerler (5 et al. 1993)

2,5uL DNA

2,5uL 10xPCR Buffer
1,5uL MgClI

0,5uL dNTPs

0,5uL Ileri primer
0,5uL Geri primer

0,2 uL Taq polimeraz

Reaksiyon i¢in kullanilacak kimyasallar
laboratuvar ortaminda toplamda 25 uL olacak
sekilde optimize edilmigtir. Bunun icin elde
edilen kimyasal karisim iizerine toplam hacim
25 uL olacak sekilde su eklenerek tirtinler PCR
diizeneginde islem gérmeye birakilmistir.
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Tablo 2.5: PCR diizeneginin asamalari
(Garnery et al.1993)
94°C~1 dk On denatiirasyon (DNA
halkalarinim birbirinden
ayrilmast)
94°C~1dk | 30 dongii Denatiirasyon (DNA
eksenlerinin birbirinden
ayrilmast)
48°C~1dk | 30 dongii Baglanma (Primerlerin
komplementer DNA
eksenlerine baglanmast)
72°C~1dk | 30 dongii Uzama (Uzerinde durulan
DNA bdlgesinin sentezinin
yapilmast)
72°C~1dk Son uzama (Uzerinde durulan
DNA bdlgesinin sentezinin
son kez yapilmasi)
PCR isleminden sonra elde edilen PCR
driinleri  37°C’de gece boyu inkiibasyona
birakilmstir.

2.2.3. Elektroforez ve Goriintiileme Sistemi

Elektroforez sistemindeki ilk asama
PCR sonucu elde edilen iiriinlerin yiiklenecegi
kuyucularin  yer aldigit  agaroz  jelin
hazirlanmasidir. Elektroforez tanki gii¢ kaynagi
agaroz jelde DNA ornekleri 80 voltta 50 dakika

yiritiilecek  sekilde ayarlanmigtir. PCR
iriinlerindeki ~ bantlagmalar ~ goriintiileme
sisteminde incelenmis ve bantlagsma
modellerinin  sekanslama  amaciyla  dizi

analizleri yapilmistir.

2.2.4. Filogenetik Agaclandirma Metodunun

Uygulanmasi
Dizi sekanslama sonucunda elde edilen
verilerle ¢alisma materyalleri filogenetik

agaclandirma metodu kullanilarak tiirlerdeki
varyasyonel ¢esitlilik belirlenmistir.

3. BULGULAR

Mitokondriyal DNA dizi analizleri i¢in
gerekli olan total DNA, ar1 Orneklerine ait
dokulardan elde edilmistir. Hedef gen bolgesi
COl'in ¢ogaltilmast icin PCR  yontemi
kullanilmistir.
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3.1. Hedeflenen Gen Bolgelerinin PCR ile
Cogaltilmasi

Hedef gen bolgesi, COIl evrensel
primerleri kullanilarak PCR ile gogaltilmistir.
Elde edilen PCR iiriinleri kalite ve biytikliik
acisindan kontrol edilmek iizere agaroz jelde
yuriitiilerek jel fotograflar1 ¢cekilmistir.

FEECECCEERCEEEEEREE T T LT EE TV

Sekil 3.1 Baz1 ar1 tiirlerine ait COI geni i¢in elde edilen
PCR iirlinlerinin agaroz jel elektroforez goriintiisii.

3.2. Dizi Analizi

PCR sonucu elde edilen iiriinler jelden
saflastirllmis ve beklenen tahmini {irlin
biliylikliigii olan 450 bg’lik drlinler elde

edilmistir. Saflastirilan {iriinler hizmet alim ile
dizi analizine tabi tutulmustur. Niikleotid dizisi
belirlenen PCR f{iriinleri NCBI veritabaninda
analiz edilmistir. Daha sonra ar1 tiirlerinin COI
geninin evrimsel analizi yapilmistir. Bunun icin
ar1 tiirlerinden elde edilen dizi analizi sonuglari
kullanilarak, NCBI veri tabanindan hangi tiirlere
benzerlik gosterdigi incelenmistir. Dizi analiz
sonuclar1 elde edilen diziler ve yapilan
filogenetik aga¢ sonucu, Orneklerin uyumsuz
genel olarak sadece 3 lokaliteye ait tiirlerin
Kafkas ar1 ki ile benzerlikler gosterdigi
belirlenmistir. Bu tiirtin kendi iginde farklh
lokalitelerden alinma kriteri g6z ontine alinarak,
bunlar arasindaki benzerligi belirlemek i¢in
niikleotid dizileri EBI veri tabanindaki dbcluster
ile dikey hizalanmistir. Dikey hizalama
sonuglar1 kullanilarak elde edilen filogenetik
agac incelendiginde ise farkli lokalitelerden
alinan tiirler kendi i¢lerinde genotipik 6zellikleri
bakimindan anlamli bir fark gostermistir.

3.4. Filogenetik Analiz

Dikey hizalama ve agag¢ analizlerinin
olusturulabilmesi i¢in ClustalW(1.83) veri
hazirlanmasinda  kullanilmistir.  Filogenetik
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agac olusturmak ig¢in

kullanilmustir.

MEGA programi

AY 114477 Apis mellifera adami
GU9TI496 Apis mellifera cam

AF163113 Apis dorsata

 KM230116 Apis cerana

GU191875 Apis cerana

AF 153105 Apis cerana
AF153111 Apis koschewnikovi
AB284150 Apis florea

1

Sekil 3.2 Kafkas ar1 wrkinin farkli tiirler ile yapilan
filogenetik agaci (1000 tekrarh bootstrap ile olusturulmus
ve Neighboor-joining yontemi ile galigan ClustalW ve
MEGAS programlari kullanilmustir).

4. TARTISMA SONUC

Kuzey Kafkasya smirlart igerisinde
bulunan Mozdok lokasyonlarinda bulunan ar1
poplilasyonlar1 ~ lizerine  yapilan calisma
sonucunda Kafkas ar1 irkinin ilk tanimlamasi
yapilmigtir. Bulunan tir remipes olarak
isimlendirilmistir. Alman zoolog Poliman ise
Kafkaslardan topladigi oOrnekler {izerindeki
caligmas1 sonucunda tiiriin yayilis gosterdigi
bolgenin ismiyle adlandirilmistir. Kafkas ari
irkinin - ilk  sistematik  siniflandirmasi  ise
Gorbacheyv tarafindan 1919 yilinda yapilmistir.

Ruttner de 1988 yilinda Tirkiye’de
yaptig1 ¢aligmalarla Kafkas ar1 irkinin dogal
lokasyonlarinin Kuzeydogu Anadolu ve Dogu
Karadeniz bolgeleri oldugunu bildirmistir.
Ayrica zamanla ekolojik dengenin etkisiyle
birlikte yerel irk lokasyonlarmin degistigini ve
yeni hibrit alttiirlerin olusumuyla genetik
yapilarinin korunamadigini belirtmistir.

Kekecoglu ve arkadaslarinin 1994
yilinda Orta Anadolu, Karadeniz ge¢it bolgesi
ve Ardahan izole bdlgelerinde bulunan bal aris1
ekotiplerinin morfolojik 6zellikler bakimindan
incelenmesi amaciyla yapilan ¢alismada 14
farkli ar1 popiilasyonundan alinan o6rnekler
calisma materyali olarak kullanilmistir. An
ornekleri morfolojik 6zellikleri baz alinarak
yapilan c¢alismada morfometrik yontemlerden
yararlanilmstir. Orta Anadolu ar1
popiilasyonlar tiirlerini morfolojik karakterler
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bakimindan degerlendirilmesi sonucunda ari
kolonilerinin ¢evre popiilasyonlardan ayrildigi
goriilmiis ve bolgeyi kapsayan calismalarla
birlikte standart tiplerin elde edilebilecegi
savunulmustur. Benzer Ozellikler bakimindan
Karadeniz gecit bdlgesindeki popiilasyonlarin
tir tayinlerinin yapilmasinin zor oldugu ve
Ardahan izole bolgesindeki ar1
popiilasyonlarina benzer en fazla bir lokasyonun
bulunabilecegi belirtilirken popiilasyonlarin
morfolojik karakterler bakimindan Kafkas ari
irkinin sahip oldugu degerlerin sinirlar1 arasinda
kaldig1 bildirilmistir.

Giler ve arkadaslarinin 2000 yilinda
Kafkas ar1 irkinin izole bolgelerinden biri olarak

kabul edilen Artvin ili Borgka ilgesinde
morfometrik yontemler kullanilarak
tanimlanmast amaciyla yapilan calismada

birbirlerinden farkli ii¢ ariliktan toplamda 24
ergin is¢i art Ornegi alinmustir. 29 farkh
morfometrik karakter baz alinarak materyallerin
biyometrik analizleri yapilmistir. Calisma
sonucunda elde edilen veriler
degerlendirildiginde bolgeye hakimiyet kurmus
irkin adaptasyon siiresinde zamanla degisime
ugradig ve Kafkas ar1 irkinin ekolojik bir tiiriine
dontistiigli belirtilmistir.

Onk ve arkadaslari 2016 yilinda
yaptiklar1 ¢alismada, Kafkas (A.m.caucasica),
Italyan (A.m.ligustica), Karniyol
(A.m.carniaca) ve Anadolu (A. m. anatolica)
irkina ait Ornekler toplanarak petri kaplari
igerisinde fiziksel ve kimyasal pargalama
islemleri yapilmistir. Izoamil alkol ydntemi
kullanilarak materyallerin DNA izolasyonlari
yapilmistir. DNA’lar1 elde edilen 6rneklere PCR
uygulanmustir. Elde edilen PCR iiriinleri agaroz
jelde yiiriitiilerek dizi sekanslart yapilmistir.
Filogenetik agac profilleri Clustal W (1.83)d ile
dikey pozisyonda siralanmis ve MEGA 5
programi ile hazirlanmistir. Caligma materyali
olarak kullanilan 4 ar1 wkimin molekiiler ve
filogenetik Ozelliklerinin tayin edilmesi ig¢in
yapilan bu calisma sonrasinda popiilasyonlarin
molekiiler diizeyde %98 oraninda benzer
ozellikler  gosterdigi;  fakat  filogenetik
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agaclandirma modelinde Katkas ar1 1rkinin
farkli bir dallanma gosterdigi bildirilmistir.

Tiirkiye sinirlar igerisinde buna benzer

yapilan  caligmalar  Kafkas art ki
popiilasyonlarinin Kuzey Dogu Anadolu ve
Dogu Karadeniz bdlgelerinde hakimiyet

sagladigini destekler niteliktedir.

Elde edilen verilere dayanarak Kafkas
art ki (Apis mellifera caucasica)’nin
hibritlesme diizeyinin saptanmasi amaciyla
yapilan calismada dogal lokasyonlar1 olarak
belirtilen Kuzeydogu Anadolu bolgesinden
Kars, Ardahan ve Erzurum illeri, Dogu
Karadeniz bdlgesinden ise Artvin ve Rize illeri
istasyon olarak secilmistir. Bu illerin simirlar
arasinda yer alan 11 farkli lokasyonda bulunan
58 ar1 kolonisinden (her koloniden yaklasik 8-9)
canli ergin is¢i art Ornegi toplanmustir.
Popiilasyonlar aras1 hibritlesme diizeyinin
saptanmast ve ar1 Ornekleri arasinda ki atasal
benzerlik ve farkliliklar1 belirlemek i¢in PCR
teknigi ve filogenetik agaclandirma
metotlarindan yararlanilmistir.

Kars Merkez ve merkeze bagli koylerin
yerlesim yerlerinde bulunan yerel veya gezginci
toplam 18 ar1 kolonisinden toplanan canli ergin
is¢i ar1 Orneklerinin PCR teknigi ve agaroz jel
goriintiilerinin dizi analizleri
degerlendirildiginde Kars ve Ardahan illerinde
ornek alinan istasyonlarin ar1 Orneklerinin
sergiledigi baz dizilimiyle Kafkas ar1 1rki
popiilasyonlarinin sahip oldugu baz diziliminin
yiiksek oranda benzedigi goriilmuistiir.

Ardahan ilindeki Merkez ve Posof
ilcelerini kapsayan lokasyonlarda bulunan 6
koloniyi temsil eden Orneklerin mtDNA
molekiillerinin  baz  dizilimleri  degerlen-
dirildiginde ise tiim 6rneklerin gosterdigi sekans
verilerinin Kafkas ar1 irki ile benzer dizilime
sahip oldugu tespit edilmistir.

Artvin ili Savsat il¢esinde bulunan
Kafkas ana ar1 tiretim merkezinden ve farkli bir
lokasyondan alman iki kolonideki ¢alisma
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materyallerinin agaroz jelde sergiledikleri
bantlasma modeli ve dizi sekanslama sonucunda
elde edilen niikleotid dizilimlerinin de Kafkas

art wrki ile yiksek oranda benzedigi
saptanmistir.
Calisma  sonucunda elde edilen

verilerden bir digerinde ise Kuzeydogu Anadolu
bolgesi igerisinde seg¢ilen Erzurum ili ve Dogu
Karadeniz bolgesinde bulunan Rize ilindeki
lokasyonlardan alinan ar1 orneklerinin agaroz
jelde goriinen bantlasma yapilar1 ve dizi analiz
sekanslamasi sonucunda elde edilen niikleotid
dizilimlerinin Kafkas ar1 ki ile benzer
ozellikler gostermedigi gorilmiistiir.

Sonug¢ olarak daha onceki caligmalarla
yaptiZimiz ¢alismada elde edilen veriler
karsilastirildiginda birbirleriyle benzer sonuglar
elde edildigi goriilmiistiir. Saf Kafkas ar1 irkinin
sahip oldugu mitokondriyal genom niikleotid
diziliminin dogal yayilis alanlar1 olarak kabul
edilen Kuzeydogu Anadolu ve Dogu Karadeniz
bolgeleri icerisinde yer alan Kars, Ardahan ve
Artvin  illerindeki  bazi  lokasyonlarda
varyasyonel, mutasyonel, cografik, ekolojik,
dogal ve yapay seleksiyonlari i¢inde barindiran
cevresel ve insan kaynakli faktorlerden
etkilenmedigi ve bunun sonucunda irkin sahip
oldugu  mitokondriyal genom  niikleotid
diziliminin korundugu goriilmiistiir.

An popiilasyonlariin atasal benzerlik
ve  farkliliklarin ~ sonucunda  hazirlanan
filogenetik agaclandirma modiiliinde ise sadece
3 lokaliteden (Kars-Merkez, Ardahan-Posof,
Artvin-Camili) alinan 6rneklerin Kafkas ar1 irk1
ile genotipik acidan yiiksek oranda benzerlik
gosterdigi belirlenmistir.

Elde edilen verilere dayanarak Kafkas
ar1 irk1i mtDNA molekiiliiniin sahip oldugu baz
diziliminin Kuzey dogu Anadolu ve Dogu
Karadeniz bolgelerinde bulunan ar1
popiilasyonlarinda  giinlimiizde de  hala
rastlaniyor olmasi bu bolgelerde birbirine yakin
lokasyonlarda farkli wrklarin  yer aldig:
popiilasyonlarin bulunmasini 6niine gegmek
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icin lokasyonlarin izole bolgeler haline
getirildikleri ve bolgede saf irklarin yetistirildigi
yerel ariciligin hakim oldugu goriilmiistiir.
Boylelikle farkli  popiilasyonlar arasinda
herhangi bir gen alis veriginin oniine gegilmistir.

Yapilan bu g¢alismanin sonucunda elde
edilen veriler Kafkas ar1 wrkinin dogal yayilis
alanlar1 ile 1ilgili yapilacak ¢aligmalara 151k
tutacak niteliktedir.
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Abscract: In this study, 35 specimens belonging to Coreidae (3), Lygaeidae (5),
Miridae (6), Pentatomidae (12), Pyrrhocoridae (1), Reduviidae (1), Rhopalidae (3),
Scutelleridae (3) and Tingidae (1) families of Heteroptera suborder (Hemiptera) have
been determined in cereal agroecosystem of Turkish Republic Northern Cyprus in 2018-
2019. The most of these species are new record for these locations. Among them,
Lygaeosoma anatolicum Seidenstiicker, 1960 (Lygaeidae) is new record for the island
of Cyprus.

Kuzey Kibris Tiirk Cumhuriyeti Hububat Alanlarinda Heteroptera (Hemiptera)

Tiirleri Uzerine Arastirmalar

Anahtar Kelimeler:
Hububat alanlari,
Heteroptera,

Kuzey Kibris

Abscract: Calismada Kuzey Kibris Tiirk Cumhuriyeti hububat alanlarinda 2018-2019
yillarinda Heteroptera (Hemiptera) alt takimmnin Coreidae (3), Lygaeidae (5), Miridae
(6), Pentatomidae (12), Pyrrhocoridae (1), Reduviidae (1), Rhopalidae (3), Scutelleridae
(3) ve Tingidae (1) familyalarina ait 35 tiir belirlenmistir. Bu tiirlerden ¢ogu bulundugu
lokasyonlarda, Lygaeosoma anatolicum Seidenstiicker, 1960 (Lygaeidae) ise Kibris
adasinda ilk defa kaydedilmistir.

1. INTRODUCTION

are serious plant pests or predators of other
insects (Safavi, 1973). The Hemiptera is one of

Turkish Republic of Northern Cyprus is
located in the north east of the island.
Agriculture and livestock are one of the
important livelihoods of country. Cereals are
cultivated in large areas to support livestock.
Many species of insect directly or indirectly
cause damage to cereals. The heteroptera
suborder among insects are the important pests
of cereals. Most heteroptera pierce tissues of
plants and feed on their juices (Knight, 1941;
McGavin, 1992), live as entomophagous
(Hassanzadeh et al., 2009), and many of them

*[lgili yazar: cgozuacik46@gmail.com
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the largest insect groups with at least 82.000
described species (Arnett, 2000), with the
Heteroptera being the largest group with more
than 35.000 species (Slater, 1982). The true
bugs that occur in cereals fields of Northern
Cyprus are poorly known. This study proposed
to identify the species found in the barley and
wheat fields in different regions and resulted in
finding of 35 Heteroptera species one of which
is new for the Heteroptera fauna of Cyprus
Island.
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2. MATERIAL AND METHODS

The specimens were collected from
cereal fields of Lefkosa, Gazimagusa, Girne,
Giizelyurt, and Iskele regions of Turkish
Republic of Northern Cyprus by standard
sweeping net on barley and wheat in 2018-
2019. Insect specimens of large and medium
size were mounted on pin while small insects
were preserved in 70% alcohol. Locality and
date of collection were provided and
Heteroptera species were diagnosed by Baris
Cerci (Izmir).

3. RESULTS

Family: Coreidae

Centrocoris variegatus Kolenati 1845
Material examined: 1 specimen was collected
from Serdarli, Gazimagusa district, and 2
specimens were collected from Hisarkdy, Girne
district in 27.03.2018.

Distribution in the world: EU: Albania,
Bosnia & Herzegovina, Bulgaria, Croatia,
France, Greece, Hungary, Italy, Malta,
Macedonia, Portugal, Romania, Slovenia,
Spain, Switzerland, Yugoslavia (Serbia,
Montenegro); NA: Algeria, Canary Isles,
Egypt, Libya, Morocco (Spanish Possessions
incl.), Madeira, Tunisia; AS: Azerbaijan,
Armenia, Cyprus, Georgia, Iran, Israel, Jordan,
Turkey (European and Asian parts) (Onder et
al., 2006).

Host plants: Sambucus ebulus L. (Dursun and
Fent, 2009).

Note: First record in Gazimagusa and Girne
districts.

Coriomeris affinis (Herrich-Schaeffer, 1839)
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Distribution in the world: EU: Albania,
Bosnia & Herzegovina, Bulgaria, Croatia,
France, Greece, Hungary, lItaly, Macedonia,
Portugal, Romania, Spain, Switzerland,
Yugoslavia  (Serbia, Montenegro); NA:
Algeria, Canary lIsles, Egypt, Libya, Morocco,
Tunisia; AS: Cyprus, Iran, lIraq, Israel,
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Lebanon, Syria, Turkey (Asian part) (Onder et
al., 2006).

Host plants: Bromus sp. (Dursun and Fent,
2009).

Note: First record in Girne districts.
Spathocera lobata (Herrich-Schaeffer, 1840)
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Distribution in  the  world: Euro-
Mediterranean region to Central Asia (Dolling,
2006)

Host plants: Polygonum equisetiforme L.,
Imperata cylindrica (L.) (Gadalla, 1999).

Note: First record in Girne districts.

Family: Rhopalidae

Brachycarenus tigrinus (Schilling, 1829)
Material examined: 3 specimens were
collected from Comlekei, Lefkosa district, 2
specimens were collected from Gegitkale,
Gazimagusa district, and 2 specimens were
collected from Hisarkdy, Girne district in
28.03.2018.

Distribution in the world: It is widespread in
the Palearctic region (Hoebeke and Wheeler
1982; Onder et al., 2006).

Host plant: Brassicae (Wheeler, 2004),
Brassica sp., Capsella sp., Sinapis sp.,
Trifollium sp., Cirsium sp. (Dethier and

Gallant, 1998), Artemisia sp., Carduus sp.,
Ephedra  nebrodensis, Eryngium  sp.,
Gysophilla struthium, Juniperus thurifera, J.
phoenica, Onopordum sp., Salsola sp. (Ribes et
al., 1997).

Note: First record in Gazimagusa, Girne and
Lefkosa districts.

Corizus hyoscyami (Linnaeus, 1758)

Material examined: 5 specimens were
collected from Pasakdy, Gazimagusa district, 4
specimens were collected from Tagpinar,
Glizelyurt district, and 2 specimens were
collected from Camlibel, Girne district in
18.04.2019.

Distribution in the world: Europe, Morocco,
Tunisia (Onder et al., 2006) and Iraq (Razzaq
and Nassreen, 2013) .
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Host plants: Ononis spinosa, Cirsium, and
Serratula given  (Gollner-Scheiding,1976),
Echinops viscosus DC. subsp. bithynicus
(Asteraceae) and Solanum nigrum L. subsp.
nigrum (Solanaceae) (Ozsara¢ and Kiyak,
2001), Asteraceae (Linnavuori, 2007).

Note: First record in Gazimagusa, Girne and
Giizelyurt districts.

Liorhyssus hyalinus (Fabricius, 1794)
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Distribution in the world: Germany
(Heckmann and Rieger, 2001), Canaries
(Aukema et al., 2006), Japanese (Tomokuni,
1989), Belgium (Baugnée et al., 2000), Spain
(Vazquez et al., 2003), Iran (Linnavuori &
Modarres, 1998), Jordan (Katbeh et al., 2000)
Ancienne Yugoslavia (Proti¢, 2001), Slovenia,
Croatia, Serbia, Montenegro, Macedonia,
Tunisia (Carapezza, 1997), Bargu (Kment &
Batelka, 2005) Turkey (Onder et al., 2006).
Host plants: Atriplex, Centaurea, Gypsophila,
Helianthemum, Lavatera and Salsola (Ribes et
al., 1997).

Family: Pentatomidae

Aelia acuminata (Linnaeus, 1758)

Material examined: 4 specimens were
collected from Karsiyaka, Girne district, 4
specimens were collected from Akdeniz,
Glizelyurt district in 18.04.2019, and 3
specimens were collected from Kirklar,
Lefkosa district, in 17.04.2019.

Distribution in the world: Eastern Europe,
Iran, Israel, the Caucasus, Cyprus, Turkey and
Turkmenistan (Onder et al., 2006).

Host plants: Aegilops cylindrica Host.,
Alopecurus  myosuroides Hudson, Avena
sterilis L., Bromus inermis Leysser, B.

tectorum L., Hordeum geniculatum All.,, H.
murinum L., Hordeum sp., Lolium rigidum
Gaudin, Oryza sativa L., Phalaris
brachysatchys L., Poa annua L., P. bulbosa L.,
Secale montanum L., Triticum sp. (Poaceae)
(Goziiacik et al., 2011).

Note: First record in Girne, Giizelyurt and
Lefkosa districts.
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Aelia rostrata Boheman, 1852

Material examined: 2 specimens were
collected from Catalkdy, Girne district, 1
specimen was collected from Akdeniz,
Giizelyurt district in 18.04.2019.

Distribution in the world: Iran, Serbia
(Hassanzadeh et al 2009), the Mediterranean
Countries, Romania (Morariu and Moglan,
2014).

Host plants: Triticum spp. (Fent and Aktac,
1999), Hordeum vulgare (Poaceae), Secale
cereale (Poaceae), Triticum sativa (Poaceae)
(Lodos et al., 1998), Aegilops cylindrica
(Goziagik et al., 2011).

Note: First record in Girne, Gilizelyurt and
Lefkosa districts.

Peribalus strictus strictus (Fabricius, 1803)
Material examined: 2 specimens were
collected from Camlibel, Girne district, and 4
specimens were collected from Yesilirmak,
Giizelyurt district in 4.05.2018.

Distribution in the world: Mediterranean Sea
and surroundings, Near East, Central Asia,
Euro-Siberia, Pakistan, Iran (Ghahari et al.,
2014), Romania (Morariu and Moglan, 2014),
Israel, Cyprus, Syria (Onder et al., 2006).

Host plants: Medicago sativa, Morus sp.,
Trifolium sp. (Goziiagik et al., 2011).

Note: First record in Girne and Giizelyurt
districts.

Dolycoris baccarum (Linnaeus, 1758)
Material examined: 5 specimens were
collected from Kirklar, Comlek¢i Lefkosa
district, 2 specimens were collected from
Gegitkale, Gazimagusa district, specimens
were collected from Korugcam, Girne district in
3.05.2018, and 5 specimens were collected
from Asagi Bostanci, Tagpmar, Gilizelyurt
district in 18.04.2019.

Distribution in the world: Germany, Albania,
Austria, Balearic Islands, Belgium, Bulgaria,
Czechoslovakia, China, Denmark, Finland,

France, Crete, Greenland, South England,
India, Netherlands, Iran, Ireland, Spain,
Sweden, Switzerland, Italy, Japan, Canary

Islands, Cyprus, Corsica, Hungary, Norway,
Portugal, Romania, Russia, Sardinia, Siberia,
Sicily, Syria, Yugoslavia (Awad, 2000),
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Turkey (Onder et al., 2006), Iraq, Israel, the
Caucasus, Syria, Romania (Morariu and
Moglan, 2014),

Host plants: Triticum sp, Onopordon sp.,
Trifolium sp., Medicago sativa, Sesamum
indicum, Helianthus annuus (Fent and Aktag,
1999), Sinapsis arvensis (Ozgen et al., 2005),
Brassica napus var oleifera, Sinapsis arvensis,
Sysmbrium officinale (Brassicaceae), Ervum
ervilia, Lens culinaris, Gundelia sp,
Onopordum acanthium, O. carduchorum
(Asteraceae), Sesamum indicum (Pedaliaceae),
Silene colorata (Caryopyllaceae), Verbascum
thapsus (Scrophulariaceae) (Gozliagik et al.,
2011).

Note: First record in Gazimagusa, Girne and
Glizelyurt districts.

Codophila varia (Fabricius, 1787)

Material examined: 2 specimens were
collected from Mehmetcik, Iskele district, and
4 specimens were collected from Aslankdy,
Gazimagusa district in 3.05.2018.

Distribution in the world: Europe, Iran,
Israel, the Caucasus, North Cyprus, Irag, Syria,
Tajikistan, Turkey (Onder et al., 2006).

Host plants:  Carduus  pycnocephalus,
Centaurea iberica, C. solstitialis, Echinops
ritro L., Scolymus sp., (Asteraceae); Eryngium
campestre L., E. creticum Lam., (Apiaceae);
Helianthus  annuus,  Sesamum  indicum
(Goziiagik et al., 2011).

Note: First record in Gazimagusa and Iskele
districts.

Carpocoris  mediterraneus  mediterraneus
Tamanini, 1958
Material examined: 3 specimens was

collected from Mutluyaka, Gazimagusa district,
and 1 specimen was collected from Yukar
Bostanci, Giizelyurt district in 27.03.2018.
Distribution in the world: Mediterranean
countries, lIran, lIrag, Turkey, Turkmenistan,
Ethiopia, (Onder et al 2006), Italy, the Balkans,
Egypt (Lupoli et al., 2013).

Host plants: Triticum sp. (Poaceae),
Medicago sativa (Fabaceae), Allium cepa
(Alliaceae), Onopordum sp., Carlina sp.
(Asteraceae), Compositae species (Fent ve
Aktag, 1999), Carduus pycnocephalus,
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Echinops microcephalus, Helianthus annus
(Asteraceae) (Goziiagik et al., 2011), Althaea
sp. (Malvaceae), Asphodelus sp.
(Xanthorrhoeaceae), Centaurea sp.
(Asteraceae), Echium sp. (Boraginaceae),
Knautia sp. (Dipsacaceae), Olea europea
(Oleaceae), Onopordum sp. (Asteraceae),
Phlomis sp. (Lamiaceae), Sinapis sp.
(Brassicaceae), Triticum sativa (Poaceae),
Verbascum sp. (Scrophulariaceae) (Lodos et

al., 1998).

Note: First record in Gazimagusa and
Giizelyurt districts.

Eurydema ornata (Linnaeus, 1758)

Material examined: 5 specimens were

collected from Kirklar, Comlek¢i, Lefkosa
district, 2 specimens were collected from
Gegitkale, Gazimagusa district, 2 specimens
were collected from Hisarkdy, Girne district in
3.05.2018, and 5 specimens were collected
from Asag Bostanci, Taspmar, Glizelyurt
district in 18.04.2019.

Distribution in the world: Iran, Israel,
Caucasus, Cyprus, Egypt, Syria, Turkey,
Turkestan, Ethiopia, India and Pakistan (Onder
et al., 2006).

Host plants: Brassica oleracea (Brassicaceae),
Rorippa sp. (Brassicaceae) and Cruciferae
(Fent and Aktag, 1999), Brassica napus,
Capparis sp. Cardaria draba (Brassicaceae),
Crambe orientalis (Brassicaceae), Lepidum
sativum,  Sinapis  arvensis,  Sysmbrium
officinale, Carthamus sp. (Compositae)
(Goziagik et al., 2011).

Note: First record in Gazimagusa, Girne,
Glizelyurt and Lefkosa districts.

Graphosoma semipunctata (Fabricius, 1775)
Material examined: 3 specimens were
collected from Camlibel, Girne district, and 2
specimens were collected from Yesilirmak,
Girne district in 4.05.2018.

Distribution in the world: Afghanistan, Iran,
Israel, the Caucasus, Cyprus, Turkmenistan,
Turkey and Turkmenistan (Onder et al., 2006).
Host plants: Conium maculatum L., Daucus
carota, (Apiaceae); Eryngium creticum, E.
campestre (Goziiagik et al., 2011).

Note: First record in Girne district.
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Ancyrosoma leucogrammes (Gmelin, 1789)
Material examined: 4 specimens were
collected from Camlibel, Girne district, and 2
specimens were collected from Yesilirmak,
Glizelyurt district in 4.05.2018.

Distribution in the world: Mediterranean
Basin, Caucasus, Central Asia, Siberia and
Mongolia (Ghahari et al., 2014), Iran, Israel,
Cyprus, Northern Irag, Egypt, Syria, Tajikistan
and Turkey (Onder et al., 2006).

Host plants: Apiaceae (Caucalis sp.,
Tordilium sp., Torilis sp., Daucus sp.),
Eryngium creticum, E. campestre, Daucus
carota (Apiaceae) (Goziiacik et al., 2011).
Note: First record in Girne and Gilizelyurt
districts.

Tholagmus flavolineatus (Fabricius, 1798)
Material examined: 3 specimens were
collected from Dipkarpaz, Iskele district, in
3.05.2018.

Distribution in the world: Southern European
countries, lrag, Iran, lIsrael, the Caucasus,
Cyprus, Egypt, Turkey (Onder et al., 2006).
Host plants: Eryngium campestre, E. creticum
(Goziiagik et al., 2011).

Note: First record in iskele districts.
Piezodorus lituratus (Fabricius, 1794)
Material examined: 2 specimens were
collected from Hamitkoy, Lefkosa district, and
1 specimen was collected from Yesilirmak,
Gizelyurt district in 4.05.2018.

Distribution in the world: European
countries, Iran, Israel, the Caucasus, Cyprus,
Syria, Turkey (Onder et al., 2006).

Host plants: Crataegus azarrolus L.,
(Rosaceae); Elaeagnus sp., Ervum ervilia L.,
Lens culinaris Medik., Medicago sativa L.,
Trifolium sp., (Fabaceae); Morus sp., Prunus
armeniaca (Goziiagik et al., 2011).

Note: First record in Glizelyurt and Lefkosa
districts.

Eysarcoris ventralis (Westwood, 1837)
Material examined: 2 specimens were
collected from Camlibel, Girne district, and 1
specimen was collected from Yesilirmak,
Glizelyurt district in 4.05.2018.

Distribution in the world: Palearctic region
(Onder et al., 2006).
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Host plants: Calluna wvulgaris, Echium
vulgare, Salvia viridis, Stipa bromoides
(Dursun and Fent, 2009), Oryza sativa, Salvia
sp. (Lamiaceae) (Goziiagik et al., 2011).

Note: First record in Girne and Giizelyurt
districts.

Family: Reduviidae

Coranus griseus (Rossi, 1790)

Material examined: 1 specimen was collected
from Comlekei, Lefkosa district, 2 specimens

were collected from Aslanli, Gazimagusa
district in 18.04.2019.
Distribution in the world: Iran, Euro-

Siberian: Europe, Kazakhstan, Northwestern
China, Russia (West Siberia) (Putshkov &
Putshkov, 1996; Aukema et al . 2013 ), Turkey
(Onder, 1980).
Host plants:
Nicotiana  tabacum,
Gossypium, Oryza sativa,
(Onder, 1980).

Note: First record in Gazimagusa and Lefkosa
districts.

Sinapis arvensis, Quercus,
Narcissus,  Alhagi,
Beta vulgaris

Family: Pyrrhocoridae

Pyrrhocoris apterus (Linnaeus, 1758)
Material examined: 2 specimens were
collected from Alaykdy, Lefkosa district, 2
specimens were collected from Gegitkale,
Gazimagusa district, 2 specimens were
collected from Korugam, Girne district, and 1
specimen was collected from Asagi Bostanci,
Glizelyurt district in 27.10.2018.

Distribution in the world: Afghanistan,
Albania, Algeria, Austria, Balearic Islands,
Belgium, Bulgaria, the Caucasus, Asia, Russia,
Corsica, Costa Rica, Cyprus, Czechoslovakia,
Denmark, England, France, Germany, Greece,
Hungary, Iran, lraqg, Israel, Italy, Kashmir,
Mongolia, Morocco, Netherlands, Poland,
Portugal, Romania, Sardinia, Siberia, Spain,
Sweden, Switzerland, Syria, Tajikistan,
Tunisia, Turkey, America, Yugoslavia (Awad
and Onder, 1997).

Host plants: Asparagaceae, Asteraceae (esp.
Helianthus annuus), Betulaceae, Boraginaceae,
Cornaceae, Cupressaceae, Fabaceae (including
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Robinia  pseudacacia  and Caragana
arborescens), Fagaceae, Lamiaceae, Malvaceae
(s.str.), Rosaceae, Sapindaceae, Tiliaceae and
Ulmaceae (Puchkov, 1974; Pluot, 1978;
Ahmad and Schaefer, 1987).

Note: First record in Gazimagusa, Girne,
Giizelyurt and Lefkosa districts.

Family: Scutelleridae

Eurygaster integriceps (Puton, 1881)

Material examined: 7 specimens were
collected from Kirklar, Comlek¢i, Lefkosa
district, 11 specimens were collected from
Aslanli, Beyarmudu, Gazikdy, Mutluyaka,
Pasakdy, Gazimagusa district, 2 specimens
were collected from Hisarkdy, Girne district in
27.03.2018, and 4 specimens were collected
from Asagi Bostanci, Taspmar, Glizelyurt
district in 18.04.20109.

Distribution in the world: Palearctic region
(Onder et al., 2006).

Host plants: Triticum sp., Hordeum sp., L.,
Poa annua L., P. bulbosa L., Bromus inermis
Leysser, B. tectorum L., Lolium rigidum
Gaudin, Hordeum murinum L., H. geniculatum
All., Aegilops cylindrica Host., Avena sterilis
L., Secale montanum L., Phalaris
brachysatchys L., Alopecurus myosuroides
Hudson (Poaceae) (Goziiagik and Fent, 2012).
Odontotarsus robustus Jakovlev, 1884
Material examined: 2 specimens: 1 specimen
was collected from Gazikdy Gazimagusa
district, 1 specimen was collected from
Hisarkdy, Girne district in 27.03.2018.
Distribution in the world: Israel, the
Caucasus, Cyprus, Egypt, Syria, Turkmenistan,
Turkey, Yugoslavia (Onder et al., 2006).

Host plants: Centaurea calcitrapa, C. iberica,
Carduus pycnocephalus, Eryngium creticum,
E. campestre (Goziiagik and Fent, 2012)

Note: First record in Gazimagusa and Girne
districts.

Psacasta tuberculata (Fabricius, 1781)
Material examined: 1 specimen was collected

from Gazikdy Gazimagusa district in
3.04.2018.
Distribution in the world:Israel, Central

Europe, Turkey (Onder et al., 2006).

61

Host plants: Bromus inermis, Lolium rigidum
(Goziiagik and Fent, 2012).
Note: First record in Gazimagusa districts.

Family: Lygaeidae

Geocoris megacephalus (Rossi, 1790)
Material examined: 2 specimens were
collected from Kirklar, Lefkosa district, 3
specimens were collected from Aslanh
Gazimagusa district in 27.03.2018, and 1
specimen was collected from Asagi Bostanci,
Glizelyurt district in 18.04.2019.

Distribution in the world: Mediterranean
Countries, Germany, Ethiopia, Canada, Turkey
(Onder et al., 2006).

Note: First record in Gazimagusa, Giizelyurt
and Lefkosa districts.

Oxycarenus hyalinipennis (A. Costa, 1843)
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Distribution in the world: Oriental Region,
Israel, Cyprus, Egypt, Syria, Turkey (Onder et
al., 2006).

Host plants: Malvaceae (Péricart, 1998).
Note: First record in Girne districts.
Lamprodema maura (Fabricius, 1803)

Material examined: 4 specimens were
collected from Esentepe, Catalkdy, Girne
district in 27.04.2018.

Distribution in  the world: Albania,

Astrakhan, Austria, Balearic Islands, Belgium,
Bulgaria, Caucasus, Corsica, Crimea, Cyprus,
Czechoslovakia France, Germany, Greece,
Holland, Hungary, Italy, Malta, Poland,
Portugal, Romania, Russia, Siberia, Spain,
Turkey, Yugoslavia, Afghanistan, India, Israel,
Syria, Turkestan, Algeria, Canary Islands,
Egypt, Morocco, Tunisia (Slater, 1964).

Host plants: It was collected on Hordeum
vulgare L.

Note: First record in Girne districts.

Nysius graminicola (Kolenati, 1845)

Material examined: 3 specimens were
collected from Kirklar, Comlek¢i Lefkosa
district, 3 specimens were collected from
Aslanli, Beyarmudu, Gazikoy, Mutluyaka,
Pasakdy, Gazimagusa district, 1 specimen was
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collected from Hisarkdy, Girne district in
27.03.2018, and 5 specimens were collected
from Asagi Bostanci, Tagpinar, Gilizelyurt
district in 18.04.2019.

Distribution in the world: European
countries, Israel, Caucasus, Cyprus, Egypt,
Turkistan and Turkey (Onder et al., 2006).
Host plants: It was collected on Hordeum
vulgare L.

Note: First record in Gazimagusa, Girne,
Giizelyurt and Lefkosa districts.

Lygaeosoma anatolicum Seidenstiicker, 1960
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Distribution in the world: Bulgaria, France,
Greece, Hungary, Romania, Russia, Spain,
Ukraine, Azerbaijan, Kazakhstan, Armenia,
Turkey, Georgia, Iran, Irag, Israel, Syria
(Aukema and Rieger, 2001).

Host plants: Prunus persica and Verbascum
sp. (Lodos, et al., 1998).

Note: First record in Gazimagusa, Girne,
Glizelyurt and Lefkosa districts and island
Cyprus.

Family: Miridae

Lygus pratensis (Linnaeus 1758)

Material examined: 3 specimens were
collected from Alaykdy, Lefkosa district, 2
specimens were collected from Gegitkale,
Gazimagusa district, 2 specimens were
collected from Korucam, Girne district, and 1
specimen was collected from Asagi Bostanci,
Glizelyurt district in 27.10.2018.

Distribution in the world: Palearctic Region
and India (Kerzhner and Josifov, 1999), Turkey
(Onder et al., 2006).

Host plants: Hibiscus cannabinus (Conti and
Bin, 2001).

Note: First record in Gazimagusa, Girne,
Glizelyurt and Lefkosa districts.

Deraeocoris pallens (Reuter, 1904)

Material examined: 1 specimen was collected
from Akdeniz, Giizelyurt district, 2 specimens
were collected from Gegitkale, Gazimagusa
district, 2 specimens were collected from
Korugam, Girne district, and 1 specimen was
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collected from Asagi Bostanci,
district in 17.04.20109.

Distribution in the world: Iran, Israel, Syria,
Turkey (Onder et al., 2006).

Hosts: Polyphagous predator (Ghavami et al.,
1998)

Note: First record in Gazimagusa, Girne and
Glizelyurt districts.

Eurystylus bellevoyei (Reuter, 1879)

Material examined: 2 specimens were
collected from Akdeniz, Gilizelyurt district in
17.04.2019.

Distribution in the world: East and West
Africa, Algeria, Ceylon, Egypt, Katanga,
Iran, Togo, Transcaspia (Carvalho, 1957-60),
Canary Islands (Wagner, 1954), Mauritania
(Villiers, 1956), South Africa (Carvalho et al.,
1960), Israel (Linnavuori, 1960), Spain (Ribes,
1990), Cyprus (Stonedahl, 1995) and Malta
(Carapezza and Mifsud, 2015) Turkey (Cer¢i
and Kocak, 2016).

Host plants: Medicago sp. (Lashkari et al.,
2011), Amaranthaceae, Zygophyllaceae
(Carapezza & Mifsud 2015), Brassicaceae,
Capparaceae, Solanaceae, etc.) (Linnavuori et
al., 2014).

Note: First record in Giizelyurt districts.
Taylorilygus apicalis (Fieber, 1861)

Material examined: 3 specimens were
collected from Gazikdy Gazimagusa district in
3.04.2018.

Distribution in the world: Asia: South Korea,
China (Southeastern), Cyprus, Egypt (Sinai),
Iran, Irag, Israel, Japan, Lebanon, Saudi
Arabia, Taiwan, Turkey (Asian part), Yemen,
Oriental Region; Europe: Central, Eastern,
Southern, Western; North America: Cuba,
Mexico, United States of America (mainland,
introduced in Hawaii); Australasia: Australia
(Ohetal., 2018).

Host plants: Parthenium hysterophorus,
Conyza spp., Solidago chilensis, Eupatorium
spp. and Baccharis spp. (Williams et al., 2003)
Note: First record in Gazimagusa districts.
Calocoris nemoralis (Fabricius, 1787)
Material examined: 2 specimens were
collected from Catalkdy, Girne district in
17.04.2019.

Glizelyurt
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Distribution in the world: Azores, Canary
Islands, Cyprus, Madeira Island, Australian,
Nearchic and Palearchic Regions (Onder et al.,
2006).

Note: First record in Girne districts.
Closterotomus norwegicus (Gmelin, 1790)
Material examined: 5 specimens were
collected from Esentepe, Catalkdy, Girne
district in 17.04.2019.

Distribution in the world: Azores, Canary
Islands, Cyprus, Madeira Island, Australian,
Nearchic and Palearchic Regions (Onder et al.,
2006).

Host plants: Urtica dioica,
Solanum sp. (Torma, 2009).
Note: First record in Girne districts.

Ferula sp.,

Family: Tingidae

Copium teucrii (Host, 1788)

Material examined: 1 specimen was collected
from Catalkdy, Girne district in 17.04.2019.
Distribution in the world: Germany, Albania,
Austria, Belgium, Bulgaria, Morocco, France,
Netherlands, Iran, Spain, lIsrael, Switzerland,
Italy, the Caucasus, Cyprus, Crimea, Corsica,
North Africa, Hungary, Egypt, Portugal, Syria,
Turkey, Greece and Yugoslavia (Drake and
Ruhoff, 1965; Péricart, 1983; Lodos and
Onder, 1983; Onder et al., 2006).

Host plants: Helichrysum angustifolium and
Teucrium sp. (Drake and Ruhoff, 1965;
Péricart, 1983).

Note: First record in Girne districts.

4. DISCUSSION AND CONCLUSION

As a result of the studies, 3 species
belonging to 3 genus of the Coreidae family, 5
species belonging to 5 genera of the Lygaeidae
family, 6 species belonging to 6 genera of the
Miridae family, 12 species belonging to 11
genera of the Pentatomidae family, 1 species
belonging to 1 genus of the Pyrrhocoridae
family, 1 species belonging to 1 genus of the
Reduviidae family, 3 species belonging to 3
genus of the Rhopalidae family, 3 species
belonging to 3 genus of the Scutelleridae
family, and 1 species belonging to 1 genera of
the Tingidae family have been recorded in
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cereal agroecosystem of Turkish Republic of
Northern Cyprus in 2018-2019. Also, these
species are important to give their new location
records. From the species obtained in the study,
as Aelia rostrata and Eurygaster integriceps
are important pests of cereals. Liorhyssus
hyalinus (Moulet, 1995; Schaefer and Kotulski,
2000), Oxycarenus hyalinipennis (Shah et al.,
2016; Slater and Baranowski, 1994),
Piezodorus lituratus and Dolycoris baccarum
(Mutlu et al., 2016), Lygus pratensis (Yang et
al., 2004, Li et al., 2007), Eurystylus bellevoyei
(Ratnadass and Ajayi, 1995), Taylorilygus
apicalis  (Snodgrass et al., 1984) and
Closterotomus norwegicus (Alford, 2014)
species are harmful on cotton, olive, clover etc.
Apart from these species, it was understood
that the other species were not economically
harmful and fed on weeds in and around
cereals. Coranus griseus, Geocoris
megacephalus and Deraeocoris pallens are
known to be predators of many insects.
Furthermore, the Lygaeosoma anatolicum
Seidenstiicker, 1960 (Lygaeidae) species
identified in this study is new record for the
island of Cyprus.
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Abscract: This study is the first DNA barcoding study with Hydrachna globosa,
Hydryphantes dispar, Georgella helvetica and Hydrodroma despiciens which are very
common species in the lakes (Acari, Hydrachnidia). Water mites samples used in the
study were collected from Lake Karamik (Afyonkarahisar Turkey) between April to
October 2015. Molecular analysis of the samples were carried out in the laboratory
environment. The gDNA from each sample were isolated and the 28S rDNA gene
region amplified. It was observed that the molecular analysis results obtained were in
agreement with the classical systematic classification results for each species used in the
study.

DNA barkodlar1 kullanilarak Bazi1 Su Akar Tiirlerinin (Acari, Hydrachnidia)

Molekiiler Analizi

Anahtar Kelimeler:
Su Kenesi,

DNA Barkodlama,
28S rDNA,
Karamik Gold,
Afyonkarahisar,
Tiirkiye

Ozet: Bu calisma, gollerde ¢ok yaygin olan Hydrachna globosa, Hydryphantes dispar,
Georgella helvetica ve Hydrodroma despiciens ile yapilan ilk DNA barkodlama
calismasidir. Arastirmada kullanilan su kenesi ornekleri Nisan-Ekim 2015 tarihleri
arasinda Karamik Goélii'nden (Afyonkarahisar Tiirkiye) alindi. Numunelerin molekiiler
analizi laboratuvar ortaminda gerceklestirildi. Her drnekten gDNA izole edildi ve 28S
rDNA gen bolgesi amplifiye edildi. Elde edilen molekiiler analiz sonuglarinin
calismada kullanilan her tiir i¢in klasik sistematik siniflandirma sonuclari ile uyumlu
oldugu gozlendi.

1. INTRODUCTION

Water mites are one of the most water mites who

livelihoods, such as lakes, ponds and
settlements and communities in rivers. The
free-living live in

important invertebrate groups found in inland
waters. All the water ticks identified as
Hydrachnidia (Hydrachnellae, Hydracarina, or
Hydrachnidia) are all adapted to freshwater
(Smith et al., 2009). Until now, there are more
than 6000 species listed in the world,
represented by 57 families, 81 sub-families and
more than 400 genera (Di Sabatino et al., 2008,
Smith et al.,, 2009). They have special
significance in  the determination  of

*[lgili yazar: f_asci@aku.edu.tr
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underground waters, deposits, marsh, ponds,
lakes and seas those who are parasitic live in
the mantle of molluscs and in reptiles (Bader,
1975; Walter, 1922).

Although it seems that the studies on
the water mites have been a classical
systematic studies until recently, ecological,
genetic, and other molecular studies have
increased in the last few years (Dorda and
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Valdecasas, 2002; Bohonak et al., 2004,
Ernsting, 2006; Martin, 2010; Wiecek, 2013;
Asgi et al., 2015; Asgr et al, 2016)

The analysis of DNA barcoding, which
is the subject of this study, is the first study on
these species. Both the molecular structures of
the water mite species and the phylogenetic
relationships  between the species were
determined in this study. This method has
shown more accurate solutions as a new
molecular taxonomic method that terminates
the controversial classical definition of species.

At the basis of the DNA barcoding
system, standardized gene regions are used.
Analysis by polymerase chain reaction (PCR)
has made a great contribution to the
development of the molecular systematic. This
PCR-based approach, which was first used in
microbial studies, was later used in the
taxonomy (Woese, 1996; Zhou et al, 1997). For
this purpose, DNA barcoding is used specially
for species, by special genomic regions in
organisms.

DNA barcoding is based on the
principle that standardized short sequences
(600-700 bp) differ from genetic distance
between species (Hebert et al. 2003). The
method of DNA barcoding is based not only on
identification of species but also on universal
plant barcoding, including evolution, ecology,
evolutionary biology and conservation studies,
identification of gene flow between population
dynamics and populations, detection of harmful
insects in agriculture, detection of parasites and
vectors, detection and conservation of
endangered species, identification of different
life stages in the same way, environmental
analysis, determination of parasite-host
relationship and illumination of symbiotic
relationship are also used (Besansky et al.,
2003; Ball and Armstrong, 2006; Bashasab et
al., 2006; Kress and Erickson, 2008; Ramadan
and Baeshen, 2012).
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The application of molecular systematic
studies is very simple and fast. The
phylogenetic tree is constructed by calculating
the genetic distances from the sequence data of
the barcode region. Closely related individuals
are clustered in this phylogenetic tree. Each
type seems to be characterized by a single
series. But there can be differences within
species as there are important differences
between species. However, the genetic distance
between different species is usually larger than
the in-species genetic distance. So phylogenetic
tree is represented by clusters of closely related
individuals and each cluster represents a
species (Das Mahapatra and Mallet, 2006).

The PCR-based molecular systematic
approach has many advantages. One of these is
the rapid and easy access to molecular data.
Sequence analysis data and PCR primers as
well as species name, species label (locality,
date, photograph, etc.) are included on barcode
recordings. Verifiability of samples by
predefined species is one of the advantages of
DNA barcoding when morphological data is
inadequate (Hebert et al., 2003, Jinbo et al.,
2011).

In addition, molecular base
classification is used to identify species that
cannot be explained by classical taxonomic
methods, especially parasitic species (Ernsting
et al. 2008). Systematic studies based on the
morphological characteristics of the water
mites are faced with many problems, such as
large and complicated literature, and variations
arising from geographical differences, and
waste of time (Sites and Marshall 2003, 2004).

In this study, the nucleotide sequence of
the 28S ribosomal DNA (rDNA) gene region
of Hydrachna (Diplohydrachna) globosa,
Hydrodroma despiciens, Georgella helvetica,
Hydryphantes dispar species collected from
Karamik Lake was determined. Also
intraspecific and interspecific relationships are
determined. In addition, 28S rDNA gene region
nucleotide sequences of the water mites that
have large habitats in our country are defined,
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as is the case in the world using molecular
markers with DNA barcoding systematically.

2. MATERIALS and METHODS

The water mite samples used in this
study were collected from Karamik Lake (38 °
25'46.0 "K 30 ° 50'11.4" G) in Afyonkarahisar
Province on April-October 2015 with 0.5 mm
diameter aquarium scoops. An Olympus SZ61
stereo microscope was used to diagnose the
water mite species.

2.1 DNA isolation

DNA isolation was performed from a
single sample of each species and live samples
were used. gDNA isolated from the genomes of
Hydrachna procesisifera, Hydrachna globosa,
Georgella helvetica, Hydrodroma despiciens,
Limnesia fulgida, Piona contraversiosa,
Arrenurus affinis and Arrenurus maculator for
the COI gene were isolated for DNA isolation
and .

In DNA isolation, gDNAs of the
species of Hydrachna procesisifera, H.
globosa, Georgella helvetica, Hydrodroma
despiciens, Limnesia  fulgida, Piona
contraversiosa, Arrenurus affinis, and A.
maculator were isolated for the COIl gene
region, and gDNAs of the species of
Hydrachna procesisifera, H. globosa, Eylais
setosa, E. extendens, Hydryphantes dispar,
Hydryphantes flexuosus, Georgella helvetica,
Hydrodroma despiciens, Limnesia fulgida,
Arrenurus affinis and Arrenurus maculator
were isolated for the 28S rDNA gene region.

Tissue samples were frozen in liquid
nitrogen and powdered in a porcelain vat. The
CTAB (Cetyl Trimethyl Ammonium Bromide)
method was first applied to the powdered
tissues in DNA isolation. Apart from the
CTAB method, DNA isolation was performed
according to the manufacturer's protocol with
the QIAamp® DNA Mini Kit (Qiagen) and
GeneJET Genomic DNA Purification Kits
(Thermo Scientfic ™). The DNAs to be used as
templates were used in the polymerase chain
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reaction (PCR) by storing them at -20 °C until
used again.

2.2 Polymerase Chain Reactions (PCR)
Polymerase chain reaction (PCR)
mixture was prepared in 0.2 mL ependorf tubes

for each of the isolated gDNAs, a 50 puL. For
this, 1.5 mM MgClz, 0.5 nM F primer, 0.5 nM
R primer, 5 uL dNTP (25 uM dATP, dTTP,
dGTP, and the like) were added to the tube (to
amplify 28S rDNA and COI gene regions)
dCTP), 5 uL gDNA and DNA polymerase
(Thermo Scientific) were added and dH20 was
added to the ependorf tube to give a final
volume of 50 pL. Using the primers degenerate
bcdF01 5'-
CATTTTCHACTAAYCATAARGA
TATTGG-3 'and bcdR04 5'-
TATAAACYTCDGGATGNCCAAAAA-3
with LCO 1490-forward 5'-
GGTCAACAAATCATAAAGATATTGG-3
‘and HCO 2198-reverse 5'-TCAGGGT
GACCAAAAATCA-3 for the COI gene
different PCR mixes were prepared (Folmer et
al., 1994). PCR conditions for the COI gene
were denaturation at 98 °C for 3 minutes
followed by denaturation at 35 °C for 20
seconds at 98 °C, 20 seconds annealing at 61.5
°C (primer binding), 72 °C (chain extension)
for 30 seconds and finally for 8 minutes at 72
°C. The reaction was carried out using primers
D2F-forward 5'-
AGTCGTGTTGCTTGATAGTGCAG-3 'and
D2R-reverse 5'-
TTGGTCCGTGTTTCAAGACGGG-3' for the
28S rDNA region (Campbell et al., 1993,
Goolsby et al. 28S rDNA PCR was carried out
for 2 minutes at 98 °C (annealing and
polymerization) for 35 cycles at 98 °C for 15
seconds and 72 °C for 3 minutes. One cycle for
final polymerisation was set to 5 minutes at 72
°C. PCR cycles were performed in ProFlex ™
3x32-Well PCR System.

After the obtained PCR products were
run on a 1.8% agarose gel, DNA bands were
imaged under UV light with GEN-BOX SDR
Bio-imaging Systems.
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Purification of PCR products before DNA
sequence analysis reactions; 1/10 volume of
cold NaOAc (sodium acetate) and 2.5 volumes
of cold absolute ethanol were added to the PCR
products in 1.5 mL ependorf tubes. The
mixture was stirred gently by inverting the
tubes and allowed to stand at -20 °C for 2
hours. After centrifugation at 15 000 rpm for
20 minutes at + 4 °C, the supernatant was
removed. 500 ml of cold 70% ethanol was
added to the DNA pellet and centrifuged at 15
000 rpm for 5 minutes at + 4 °C. After removal
of the supernatant, the pellet was allowed to
dry for 10 minutes at room temperature and
dissolved in 30 pL of TE buffer.

2.3 DNA Sequence Analysis

The analyzes were carried out in
Molecular Biology and Genetics Laboratory of
Afyon Kocatepe University. Sequence analysis
of purified PCR products was performed by
Sangers Method. A two-way reading was done,
forward and backward. The backreading
sequence was translated using the Nucleic Acid
Sequence Massager program and paired with
the forward reading sequence. With this
obtained data, the existing data recorded in
NCBI were compared using BlastN and BlastP
programs. In the comparison of sequences,
phylogenetic relationship levels between
species and interspecies of water mites species
were evaluated using MEGAG6 package
program.

3. RESULTS and DISCUSSION
3.1 Molecular Results
3.1.1 COlI sequence

In this study, amplification of COI gene
regions was performed in PCR after extraction
of genomic DNA samples from the water mites
species. Although DNA isolation studies have
been repeated many times, DNA region
replication has not been achieved in PCR. In
addition, although the PCR conditions were
optimized, no successful results were obtained.

However, Georgella helvetica was
amplified in the PCR fragment of COI gene
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only for one sample from the water mites. This
PCR product was sequenced and found to have
the following nucleotide protein sequence.

>GhCOI [Georgella helvetica] cytochrome
oxidase subunit 1 (COI) gene, partial cds;
mitochondrial, 657 nt
CTTGATTTAGCTTTTGGAGCATGGTCTG
GGATAGTGGGAGCTAGATTAAGAACAT
TAATTAGATTAGAATTAGGACAACCAG
GGACATTATTGGAGAGGATCAAGTATA
TAATACAACCTTTAACAGGCCACGCATT
TGTTATAATTTTCTTTATAGTTATACCAA
TAATCAGTGGTGGATGTGGGAATTGGTT
AGTTCCTTTAATAATTAGAGCCCCAGAC
ATAGCATTCCCTCTAACAAATAATATAA
GATTTTGGCTATTACCTCCTTCCTTAATT
CTATTGTTAACCAGATCATTTACATCAT
TGGGAACGGGAACGGGAGGAACAGTAT
ATCCTCCTCTCTCACGAAATTTAGCTCA
TTCAGGACCTTCAGTTGATTTAACAATT
TTTTCACTTCATTTAGCTGGTATTTCTTC
AATTTTAGGAGCTATTAATTTTATAGCA
ACTATTATTAATGTTAAACCTAAACATA
TAAAAATAGAACAAATTCCTTTATTTGC
TCGATCCATTTTCATTACAACAATTTTA
CTTCTTTTATCTCTTCCTGTACTAGCAGG
AGCCATTACTATACTTTTAACAGATCGA
AATTTTAATACATCATTCTTTGATCCTG
CTGGAGGTGGGGATCCCATTTTATATCA
ACATTTATTTTGA

>GhCOI [Georgella helvetica] predicted
cytochrome oxidase subunit 1 (COl) protein,
partial cds; mitochondrial, 218 amino acids
LDLAFGAWSGIVGARLRTLIRLELGQPGT
LLERIKYIQPLTGHAFVIIFFIVIPIISGGCG
NWLVPLIIRAPDIAFPLTNNIRFWLLPPSLI
LLLTRSFTSLGTGTGGTVYPPLSRNLAHS
GPSVDLTIFSLHLAGISSILGAINFIATIINV
KPKHIKIEQIPLFARSIFITTILLLLSLPVLA
GAITILLTDRNFNTSFFDPAGGGDPILYQH
LF*

3.1.2 28S rDNA

In contrast to the COI gene sequence,
the 28S rDNA gene region Hydrachna
procesisifera, H. globosa, E. setosa, E.
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extendens H. dispar, H. flexuosus, G.helvetica,
H. despiciens, L. fulgida, A. affinis, A.
maculator, H. globosa), H. dispar (1), G.
helvetica (5) and H. despiciens (5) were
successfully isolated and reproduced. A total of
14 28S rDNA genetic sequences ranging from
568 nt to 582 nt in length were obtained. The
100 bp region of 28S rDNA from 14 different
samples
(TAGCAAACAAGTACCGTGAGGGAAAG
TTGCAAA
GAACTTTGAAGAGAGAGTTCAAAAGGA
CGTGAAACCGTATGCAGGTAAACAGAT
GGACCCACGAAGT) are protected in large
proportions, except for this region is protected
as a species.

The 28S rDNA sequence has been
successfully achieved from three different
samples of H. globosa. The species numbers of
these species are given as Hdg 01, Hdg 02 and
Hdg 03.

Nucleotide alignments of these tags
were made in the Clustal Omega Program and
the nucleotide alignment is shown in Figure
1,2, and 3. As a result of alignment of the
sequences, there was a gap in a region of
nucleotide 525 in Hdg0l and Hdg02 tag
samples and the total nucleotide number was
determined as 568 nt. There was no gap in the
Hdg03 tag sample and the total number of
nucleotides for the same region was 569 nt.
The three tagged samples of the 28S rDNA
gene region H. globosa strain contained 42
variable nucleotides (7.4%). The nucleotide
sequences of the 28S rDNA gene region of the
Hdg01, Hdg02 and Hdg03 tagged samples are
given below.

The 28S rDNA sequence has been
successfully achieved from five different
samples of G. helvetica (Grh01, Grh02, Grh03,
Grh04 and Grh05). The numbers of the
samples belonging to these species are Grh01,
Grh02, Grh03, Grh04 and Grh05. The
sequence alignment of these tags is shown in
FIG. As a result of the sequence alignment, no
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gap was observed in the GrhOl and Grh02
tagged samples, and the total number of
nucleotides was determined as 582 nt. In the
Grh03 tag sample, there was a gap in two
regions, nucleotides 538 and 582, and the total
number of nucleotides was 580 nt. In the
Grh04 tag example, there were gaps in three
regions, nucleotides 536, 538 and 582, and the
total number of nucleotides was 579 nt. A gap
of 582 nucleotides in the Grh05 tag number
was found and the total number of nucleotides
was 581 nt. Five tag examples of the 28S
rDNA gene region G. helvetica strain contain
20 variable nucleotides (3,4%).

The nucleotide sequences of the 28S
rDNA gene region of the Grh01, Grh02,
Grh03, Grh04 and GrhO5 tagged samples are
given below.

28S rDNA sequences were successfully
achieved from five different samples of H.
despiciens species. The species numbers are
Hdd01, Hdd02, Hdd03, Hdd04 and HddO05. The
sequence alignment of these labels is shown in
FIG 3. As a result of the alignment of the
sequences, eight regions of nucleotides 538 and
545 were observed in the HddO1 tag sample
and the total number of nucleotides was 573 nt.
There was no gap in the Hdd02 tag sample and
the total number of nucleotides for the same
region was determined as 581 nt. In the Hdd03
tag sample, four regions were identified as 1,
314, 552, and 581 regions, and the total
number of nucleotides was 577 nt. In the
HddO04 tag sample, three regions were found in
the 1 st, 2 nd and 581 th regions and the total
nucleotide number was determined as 578 nt.
In the HdAd05 tag sample, there were four
regions in the 1 st, 2 nd, 445 th and 581 th
regions, and the total nucleotide number was
577 nt. Five tag samples of the 28S rDNA gene
region H. despiciens strain contained 113
variable nucleotides (19.5%). The 28S rDNA
gene region nucleotide sequences of the
Hdd01, Hdd02, Hdd03, Hdd04 and HddO5
tagged samples are given below.
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CLUSTAL 0(1.2.1) multiple sequence alignment

Hdg0328s AGTCCCCGAAGGGAAAAGATGCGTICCACCTAAGGCTAARATATCGCATAATGTGAGACACG 60
Hdg0128S AGTCCCCGAAGGGAAAAGATGCGTATAGATGATGATAATATTCGAATAATAGAGGAGACC 60
Hdg0228S AGTCCCCGAAGGGAAAAGATGCGTATAGATGATGATAATATTCGAATAATAGAGGACACG 60
e e e e e v e e e e e e e ok e o ok e e e e e e 2 Y e o ko ve vk g o v e e LA 2
Hdg0328S AGTCGCAAACAAGTACCGTGAGGGAAAGTTGCAAAGAACTTTGAAGAGAGAGTTCAAARG 120
Hdg0128Ss GATAGCAAACAAGTACCGTGAGGGAAAGTTGAAAAGGACTTTGAAGAGAGAGTTCAACAG 120
Hdg0228S AGTAGCAAACAAGTACCGTGAGGGAAAGTTGCAAAGAACTTTGAAGAGAGAGGTCAAARG 120
W ok ko ke e e ok ke e e ek ke e e e ek e e e e e
Hdg0328S GACGTGAAACCGTTTGCAGGTARACAGATGGACCCACGAAGTCTTGTTGAGTAGAAATTC 180
Hdg0128S GACGTGAAACCGTITTIGTAGGTARACAGATGGACCCACGAAGTCTTIGTTGAGTAGAAATTC 180
Hdg0228s GACGTGAAACCGTTTGCAGGTAAACAGATGGACCCACGAAGTCTTIGTTGAGTAGAAATTC 180
e e i e o o v e e e v e e o e o e e e s e o o e o o e e e e e ke o o o o o e e e o i e e e o o o e e e e e o o o e
Hdg0328S AATTTTITGATTIGIGGICGCTACTITITGAAGGATTIGCATTGTCAAARAATTCAAATGIGGT 240
Hdg0128S AATTTTTGATIGIGGTICGCTACTITTTGAAGAATTGCATTGTCAAAGATTCAAATGTIGGT 240
Hdg0228s AATTTTTGATTIGIGGTCGCTACTITITGAAGGATTGCATTGTCAAAARTTCAAATGTIGGT 240
e e o e e vk ke e e vl e e ke ok e o o v e e vl e e e e e o o v e e e ke e o o ol v e e e e ok ke e ol o e e e e e R o o o o e
Hdg03285 TGAACGCATGAGAAATGCATTTTICTACTCATGAAAGAGCTCTGACTGCTTGGAAATARG 300
Hdg0128S TGAACGCATAAGAAATGCATTTITTCTACTCATGAAAGAGCTCTGACTGCTTGGAAATARG 300
Hdg0228s TGAACGCATGAGAAATGCATTTITTICTACTCATGAAAGAGCTCTGACTGCTTGGAAATAAG 300
e ke e e o ok e e e e e e o e o o ok e e e e e o e o o o o e e e e ke e e o o v ke e e o e e e e o o e e e e e e e e o o e
Hdg0328S TACCTCATTAAAACAATGTATTATCACTATCTTCGGAGGAGATTTTATATTGGAGTAAAC 360
Hdg0128S TACCTCATTAAAACAATGTATTATCACTATCTTCGGAGGAGATTTTATATTGGAGTAAAC 360
Hdg0228S TACCTCATTAAAACAATGTATTATCACTATCTICGGAGGAGATTTTATATTGGAGTAARC 360
e e g e e o v e e v e e ke sk e o o ok e e v s ke e e o o o e e e v v ke o o o v v e e e e ke e e e o o v e e e e e o o o e
Hdg0328s TTAGTTTCGTTGCAGGTGARATCGTTGCAATTCGCGGCGTTTCAGGTCATGTITTIGITTITIT 420
Hdg0128S CTAGTITICGTITGCAGGTGARATCGTITGCAATTCGCGGCGTITTICAGGTCATGTITTIGITTITIT 420
Hdg0228s TTAGTTICGITGCAGGTGAAATCGTITGCAATTCGCGGCGTTTCAGGTCATGTITTIGITITT 420
e s e o v e e e v vk ke o e o o o e e e ok e ke e e o o o e e v s R o o o o v o e e s o e o e o o o e e e e o o o o
Hdg0328S CAGGGTGACAAATTAAGAAGTGTIGATATATTTGTITACTTCGGTIGATGAATTATTGTIATCT 480
Hdg0128S CAGGGTGACAAATTAGGAAGTGTGATATATTTGTTACTTCGGTGATGAATTATTGTIATCT 480
Hdg0228s CAGGGTGACAAATTAAGAAGTGTGATATATTTGTTACTTCGGTIGATGAATTATTGTIATCT 480
e e e e o o vk e e v e vk ke o e ok ok e e e e e ke e e o o ok e e e e ok o e o o o e e e o o e e e o o e e e e e e o e o o
Hdg03285 TTITIGAATTGTTIGTCATGATAAATAAATGAGATGATCCAGTAGTAAGTAGGTCGTTTATIC 540
Hdg0128s TTTIGAATTGTTGCCATGATAAATAAATGAGGTGATCCAGTTTA-AGTAGGTCGGITATC 539
Hdg02285S TITTGARTTGTTGCCATGATAAATAAATGAGATGATCCAGAGTA-AGTAGGTCGGTTATC 539
e e i e e vk vk e e v e vk sk o o o ok e e e e ke o o o o ok o e e e R o o o o e W vk ok v v e e e e e o ok e
Hdg0328s CATCTGACCCGTCTTGAAACACGGACCAA 569
Hdg0128S GITCTCTCCCGTICTTGAAACACGGACCAA Sés8
Hdg0228S CATCTGACCCGTICTTGAAACACGGACCAA 568

o W e e e e ol e e e e ok e e e e e o e e o e o e

Figure 1. Alignment of 28S rDNA (5'-3 ') DNA sequences of H. globosa specimens. The "*" sign indicates that the
nucleotides at the same position are common; the "-" sign in the series refers to the space.
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CLUSTAL 0O(1.2.1) multiple sequence alignment

Grhe128s GGTGGTAAGCTCCACCTAAGGCTAAATATGACTGTGAGACCGATAGCAAACAAGTACCGT 60
Grhe228s GGTGGTAAGCTCCACCTAAGGCTAAATATGACTGTGAGACCGATAGCAAACAAGTACCGT 60
Grhes2ss GGTGGTGAGCTCCACCTATGGCTAAATATGACTGTGAGACCGATAGCAAACAAGTACCGT 60
Grhe32ss GGTGGTAAGCTCCACCTAAGGCTAAATATGACTGTGAGACCGATAGCAAACAAGTACCGT 60
Grhea2ss GGTGGTAAGCTCCACCTAAGGCTAAATATGACTGTGAGACCGATAGCAAACAAGTACCGT 60
e ke e ko ok i ok ok i Ok Ok Ok K ik k3 i Ok i ok ki Ok ki K i ik i R i Ok K i ok ko i ko i i ok i ik i Ok K R ok ok ok Ok R Ok
Grhe128s GAGGGAAAGT TGCAAAGAACTTTGAAGAGAGAGT TCAAAAGGACGTGAAACCGTATGCAG 120
Grhe228s GAGGGAAAGT TGCAAAGAACTTTGAAGAGAGAGT TCAAAAGGACGTGAAACCGTATGCAG 120
Grhes2ss GAGGGAAAGT TGCAAAGAACTTTGAAGAGAGAGTTCAAAAGGACGTGAAACCGTATGCAG 120
Grhes2ss GAGGGAAAGTTGCAAAGAACTTTGAAGAGAGAGTTCAAAAGGACGTGAAACCGTATGCAG 120
Grhea2ss GAGGGAAAGT TGCAAAGAACTTTGAAGAGAGAGTTCAAAAGGACGTGAAACCGTATGCAG 120
EEE S S R R E SRR SRR EE R RS R R LR R R R R R LR LR R EE R EEEE LR
Grhe128s GTAAACAGATGGACCCACGAAGTCCTGTTGAGCAGAGAATTCATATTCTTGCATTTGTCA 180
Grhe228s GTAAACAGATGGACCCACGAAGTCCTGTTGAGCAGAGAATTCATATTCTTGCATTTGTCA 180
Grhes2ss GTAAACAGATGGACCCACGAAGTCCTGTTGAGCAGAGAATTCATATTCTTGCATTTGTCA 180
Grhe3s2ss GTAAACAGATGGACCCACGAAGTCCTGTTGAGCAGAGAATTCATATTCTTGCATTTGTCA 180
Grhea2ss GTAAACAGATGGACCCACGAAGTCCTGTTGAGCAGAGAATTCATATTCTTGCATTTGTCA 180
e e e i Sk K Sk e ki i K K K ke Sk e i K i kK Sk Ok K i ki i Sk i K i Ok ke Ok Sk i Ok i e Sk i i i i Ok ok i ok ok ok Ok Ok K
Grhe128s AAGAGTGGAGTTAAAGACTTAGCGATAGGTGTTTGCTCTGCTCTTTTTGGCGATGTAAGG 240
Grhe228s AAGAGTGGAGTTAAAGACTTAGCGATAGGTGTTTGCTCTGCTCTTTTTGGCGATGTAAGG 240
Grhes2ss AAGAGTGGAGTTAAAGACTTAGCGATAGGTGTTTGCTCTGCTCTTTTTGGCGATGTAAGG 240
Grhe32s8s AAGAGTGGAGTTAAAGACTTAGCGATAGGTGTTTGCTCTGCTCTTTTTGGCGATGTAAGG 240
Grhea2ss AAGAGTGGAGTTAAAGACTTAGCGATAGGTGTTTGCTCTGCTCTTTTTGGCGATGTAAGG 240
e R R S R SRR RS R RS E RS RS R R R R R R R R R R LR R
Grhe128s ATGCATTTTCTTCTGCTCACGCTGGAGCTCTGACTGCTTAATCGACTTGAGCTGCTTTTT 300
Grhe228s ATGCATTTTCTTCTGCTCACGCTGGAGCTCTGACTGCTTAATCGACTTGAGCTGCTTTTT 300
Grhes2ss ATGCATTTTCTTCTGCTCACGCTGGAGCTCTGACTGCTTAATCGACTTGAGCTGCTTTTT 300
Grhe3s2ss ATGCATTTTCTTCTGCTCACGCTGGAGCTCTGACTGCTTAATCGACTTGAGCTGCTTTTT 300
Grhea2ss ATGCATTTTCTTCTGCTCACGCTGGAGCTCTGACTGCTTAATCGACTTGAGCTGCTTTTT 300
RS RS S R R SRR R RS RS E RS R RS R R R R R R R R R R R R
Grhe128s GGCCCCTGTAAGCGTGGTAAAACTCTCTGAGTTTATCTCACACTACAACAGGTGAAGTAT 360
Grhe228s GGCCCCTGTAAGCGTGGTAAAACTCTCTGAGTTTATCTCACACTACAACAGGTGAAGTAT 360
Grhes2ss GGCCCCTGTAAGCGTGGTAAAACTCTCTGAGTTTATCTCACACTACAACAGGTGAAGTAT 360
Grhes2ss GGCCCCTGTAAGCGTGGTAAAACTCTCTGAGTTTATCTCACACTACAACAGGTGAAGTAT 360
Grhea2ss GGCCCCTGTAAGCGTGGTAAAACTCTCTGAGTTTATCTCACACTACAACAGGTGAAGTAT 360
LR R RS S S S S EE R R S RS R R E R E R E RS RS R R R R E R E R R R R
Grhei128s GCCAAGTCAAACTGAGCAGTTGAAATTCTCACGCAAGTGGGGTTTCAGATTATTTCTGCA 420
Grhe22s8s GCAAAGTCAAACTGAGCAGTTGAAATTCTCACGCAAGTGGGGTTTCAGATTATTTCTGCA 420
Grhes2ss GCAAAGTCAAACTGAGCAGTTGAAATTCTCACGCAAGTGGGGTTTCAGATTATTTCTGCA 420
Grhe32ss GCAAAGTCAAACTGAGCAGTTGAAATTCTCACGCAAGTGGGGTTTCAGATTATTTCTGCA 420
Grhea2ss GCAAAGTCAAACTGAGCAGTTGAAATTCTCACGCAAGTGGGGTTTCAGATTATTTCTGCA 420
e ok i g i ol i ke e i i o i e i i i i i e el ke i i i e e i i i i i ok o e ke i i i i e ke e ke i i ke ke ok ok ok Ok ok K
Grhe128s GCCTTGTGGACAAGTATAGCGACGTCAAAGTGCTCTTCGGCTCTTGGGTTGAAGCCTTTG 480
Grhe228s GCCTTGTGGACAAGTATAGCGACGTCAAAGTGCTCTTCGGCTCTTGGGTTGAAGCCTTTG 480
Grhes2ss GCCTTGTGGACAAGTATAGCGACGTCAAAGTGCTCTTCGGCTCTTGGGTTGAAGCCTTTG 480
Grhe32s8s GCCTTGTGGACAAGTATAGCGACGTCAAAGTGCTCTTCGGCTCTTGGGTTGAAGCCTTTG 480
Grhea2ss GCCTTGTGGACAAGTATAGCGACGTCAAAGTGCTCTTCGGCTCTTGGGTTGAAGCCTTTG 480
o e e i e i e it i i i i R i e i R i e ke ol ke ke ke i i e i ke i i e o e i ke i i i e i ol i i ol o R ok ok ok kK
Grhe128s TGTTGAGAATACTTAAGCTCTGCAAGTGTTTCTGCAGTGTAAATAATAATCCAGAGTAAG 540
Grhe228s TGTTGAGAATACTTAAGCTCTGCAAGTGTTTCTGCAGTGTAAATAATAATCCAGAGTAAG 540
Grhes2ss TGTTGAGAATACTTAAGCTCTGCAAGTGTTTCTGCAGTGTAAATAATAATCCAGAGTAAG 540
Grhe32ss TGTTGAGAATACTTAAGCTCTGCAAGTGTTTCTGCAGTGTAAATAATAATCCACGAT -GG 539
Grhea2ss TGTTGAGAATACTTAAGCTCTGCAAGTGTTTCTGCAGTGTAAATAATAATCCAGT -T-GT 538
LR R R R S LR R R EE RS R E RS R R E R LR R LR R RS R EEE LT *
Grhe128s TAGGTCGGTCATCCATCTGACCCGTCTTGAAACACCGACCAA 582
Grhe228s TAGGTCGGTCATTCATCTGACCCGTCTTGAAACACCGACCAA 582
Grhes2s8s TAGGTCGGTCATCCATCTGACCCGTCTTGACATGGAACCAA- 581
Grhe3s2ss TAGTTCGGTCATCCATCTGACCCGTCTTGACATGGAACCAA- 580
Grhea2ss TAGGTCGGTCATCCATCTGACCCGTCTTGACATGGAACCAA- 579

AR Ok ke e ke ok i ok i ke i i i ke i ol ok Ok ok ok ok ok K

Figure 2. Alignment of 28S rDNA (5'-3 ') DNA sequences of G. helvetica specimens. The "*" sign indicates that the
nucleotides at the same position are common; the "-" sign in the series refers to the space.
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CLUSTAL 0O(1.2.1) multiple sequence alignment

Hdde328s -GAGGGGGAGCTCACCTATGGCTATATATTACTGTGAGACCGATAGCAAACAAGTACCGT 59
Hdde428s --GGGTGCTAGCTCACCTAAGGCTAATATTACTGTGAGACCGATAGCAAACAAGTACCGT 58
Hddes528s --GGGTGCTAGCTCACCTAAGGCTAATATTACTGTGAGACCGATAGCAAACAAGTACCGT 58
Hdde128S GGTGGTAAGCTCCACTTAGGGCTAAATATTACTGTGAGACCGATAGCAAACAAGTACCGT 60
Hdde228s GGGGGGTAGCTCCACCTAAGGCTAAATATTACTGTGAGACCGATAGCAAACAAGTACCGT 60
* o S
Hdde328s GAGGGAAAGT TGAAAAGGACTTTGAAGAGAGAGTTCAATAGGACGTGAAACCGTTTGCAG 119
Hddea28s GAGGGAAAGT TGAAAAGGACTTTGAAGAGAGAGTTCAATAGGACGTGAAACCGTTTGCAG 118
Hdde528S GAGGGAAAGT TGAAAAGGACTTTGAAGAGAGAGT TCAATAGGACGTGAAACCGTTTGCAG 118
Hdde128S GAGGGAAAGT TGAAAAGGACTTTGAAGAGAGAGTTCAATAGGACGTGAAACCGTTTGCAG 120
Hdde228s GAGGGAAAGT TGAAAAGGACTTTGAAGAGAGAGTTCAATAGGACGTGAAACCGTTTGCAG 120
LR R R R S SRR R E R R R R R R R R R R R R R R R R E R R R
Hdde328s GTAAACAGATGGACCCACGAAGTGCAGCTGAAAGGGCAGCAGAGATCTCGGTCTCAGTCT 179
Hddea28s GTAAACAGATGGACCCACGAAGTGCAACTGTGTGGGCAGCAGAGATCTCGGTCTCAGTCT 178
Hddes528s GTAAACAGATGGACCCACGAAGTGCAACTGTGTGGGCAGCAGAGATCTCGGTCTCAGTCT 178
Hdde128S GTAAACAGATGGACCCACGAAGTGCAACTGTGTGGGCAGCAGAGATCTCGGTCTCAGTCT 180
Hdde228s GTAAACAGATGGACCCACGAAGTGCAACTGTGTGGGCAGCAGAGATCTCGGTCTCAGTCT 180
MR R R R R KRR R R KR Rk R Rk Rk kR kR k e S e O i Ok kO K i Ok R R R K i K R i K K Ok ok Ok ok
Hdde328s GCTCCGTTGCAACTCTGACTGTTTAGGGACACTTTGATGTAGTCCTTTTCACAAAAAGGG 239
Hddea428s GCTCCGTTGCAACTCTGACTGTTTAGGGACACTTTGATGTAGTCCTTTTCACAAAAAGGG 238
Hdde528s GCTCCGTTGCAACTCTGACTGTTTAGGGACACTTTGATGTAGTCCTTTTCACAAAAAGGG 238
Hdde128sS GCTCCGTTGCAACTCTGACTGTTTAGGGACACTTTGATGTAGTCCTTTTCACAAAAAGGG 240
Hdde228s GCTCCGTTGCAACTCTGACTGTTTAGGGACACTTTGATGTAGTCCTTTTCACAAAAAGGG 240
EEE R E R KR E R R E R R R R KRR FT R KRR E R R R KRR R R R ERR R R R R R R R R R Rk kR kR X
Hdde328s CAAGACGTCTTTAGCAGGAGTGATCCGCAAGGTTCGCCTACTAGAGAGCATCTTCATCAA 299
Hdde428s CAAGACGTCTTTAGCAGGAGTGATCCGCAAGGTTCGCCTACTAGAGAGCATCTTCATCAA 298
Hddes528S CAAGACGTCTTTAGCAGGAGTGATCCGCAAGGTTCGCCTACTAGAGAGCATCTTCATCAA 298
Hdde128S CAAGACGTCTTTAGCAGGAGTGATCCGCAAGGTTCGCCTACTAGAGAGCATCTTCATCAA 300
Hdde228s CAAGACGTCTTTAGCAGGAGTGATCCGCAAGGTTCGCCTACTAGAGAGCATCTTCATCAA 300
& Sk i 3k ok ok 3k K ok ok Kk K ok R ok i K ok Ok Ok kK Ok K Kk K ok Ok Ok ik K R K Ok 3K K K K Sk 3k ok K K K Ok R R KR K R R ok kK R R Ok
Hdde328s GTGATAGTCATGTA-ACAGATCTAATCGAGAATATCATATTGGGTACCAGTACTGAATGT 358
Hdde428s GTGATAGTCATGTAAACAGATCTAATCGAGAATATCATATTGGGTACCAGTACTGAATGT 358
Hddes528s GTGATAGTCATGTAAACAGATCTAATCGAGAATATCATATTGGGTACCAGTACTGAATGT 358
Hdde128s GTGATAGTCATGTAAACAGATCTAATCGAGAATATCATATTGGGTACCAGTACTGAATGT 360
Hdde228s GTGATAGTCATGTAAACAGATCTAATCGAGAATATCATATTGGGTACCAGTACTGAATGT 360

3 K AR R K K K R OK K R K K 3K 3K K 3K R K ok R K K K K K K KO K ok K K Ok R ok ok K ok K K K K K K R R K R K R K K kR R R K

Hdde328sS TGACTCTGCATTAGGTGCGTTCCCGCCTGTACTCTTCGGATACAGTGGAAGTACTTACAT 418
Hddea28s TGACTCTGCATTAGGTGCGTTCCCGCCTGTACTCTTCGGATACAGTGGAAGTACTTACAT 418
Hddes528sS TGACTCTGCATTAGGTGCGTTCCCGCCTGTACTCTTCGGATACAGTGGAAGTACTTACAT 418
Hdde128s TGACTCTGCATTAAGCCCGTTCCCGCCTGTACTCTTCGGATACAGTGGAAGTACTTACAT 420
Hdde228s TGACTCTGCATTAGGTGCGTTCCCGCCTGTACTCTTCGGATACAGTGGAAGTACTTACAT 420

A e e K R o K R Ok Ok Ok kK K EE R R R R SR E R R R R R RS R R R E R R R R R R EE R R LS R

Hdde328s GTTCAGGGTACACCAGTACTGCTGGTCACAAATCACATCCCCTGAGCATTTCTGCAATTA 478
Hdde428s GTTCAGGGTACACCAGTACTGCTGGCCCCCAATTCCCTCCCATGTTCATTTTTCAAATCA 478
Hddes528s GTTCAGGGTACACCAGTACTGTGG-CCCCCAATTCCCTCCCATGTTCATTTTTCAAATCA a77
Hdde128S GTTCAGGGTACACCAGTACTGTTTGTCACCAAATCACTCCTGTGATCATATCTCGGATCA 480
Hdde228s GTTCAGGGTACACCAGTACTGTTTGTCACCAAATCACTCCCCTCATGAAATCTCGCATCA 480
R E R RS E R R EE R E R E R LR * ok kX ok x * - * X * ok x
Hdde328s AATTAGTAGGACGGTAACCCTTCTAACCCGTCTTGAACCCAGGAACAAAAAAAAGTAAGT 538
Hdde428s AATTATAAGGCCGGCCTTCCTTCTAACCCGCCTGGAAAACGAACAACTAAAAAAGTAAGT 538
Hddes528s AATTATAAGGCCGGCCTTCCTTCTAACCCGCCTGGAAAACGAACAACTAAAAAAGTAAGT 537
Hdde128sS GAGTAGTAGGTCGGTCATCCATCTGACCCGTCTTGAAAAAAAGACCAATAGTGAGTA- - - 537
Hdde228s GAGTAGTGAGTACGTCATCCCTCTGAGCCGTCCTGCAAACAGACCAAAAAAAAAGTAAGT 540
* oKk * * ok kKK K KKK K kX * < ok ok K
Hdde328s AGGTCGGTCAC-CATCTGACCCGTCTTGAACACGGACCAA- 577
Hdde428s AGGTCGGTCATCCATCTGACCCGTCTTGAACACGGACCAA- 578
Hddes528s AGGTCGGTCATCCATCTGACCCGTCTTGAACACGGACCAA- 577
Hdde128s ----- CGTCATCCCTCTGAGCCGTCCTGCAAACAGGAACAA 573
Hdde228s AGGTCGGTCATCCATCTGACCCGTCTTGAACACAAGACCAA 581
Rk K ok ROKRKK  RRRKR KK K KK *

Figure 3. Alignment of 28S rDNA (5'-3 ') DNA sequences of H. despiciens samples. The "*" sign indicates that the
nucleotides at the same position are common; the "-" sign in the series refers to the space.
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3.2 Phylogenetic Analyzes

The dendrogram of the 28S rDNA gene
sequences of the studied water mites species
was constructed using the MEGAG6 packet
program (Figure 4). According to this
dendogram, the species studied were separated
by large genetic distances from other species
and formed species clusters within themselves
(P <0.5). H. globosa and G. helvetica species
clustered within themselves to support
morphological data, and according to the
dendrogram, these two species were genetically
close together. H. despiciens species differed
and formed two different clusters. From these,
the first cluster formed a cluster of G. helvetica
and the other cluster in itself. In addition,

individual samples belonging to the species H.
dispar and H. globosa in the same family as G.
helvetica were clustered independently in
themselves. The findings have shown that
existing samples can be separated from one
another by molecular marking.

4. CONCLUSION

Nowadays, molecular-based systematic
studies are needed in cases where
morphological data are insufficient in defining
the controversial species (Smith et al., 2006,
Jinbo et al., 2011). Therefore, molecular based
classification method is also used to help the
classical systematic morphological basis
(Hebert et al., 2003).

437 Georgella helvetica Voucher Grh03

16|L Georgella helvetica Voucher Grh04

6 Georgella helvetica Voucher Grh0l

90

84

Georgella helvetica Voucher Grh05
Georgella helvetica Voucher Grh02

r Hydrodroma despiciens Voucher Hdd01

93

2l Hydrodroma despiciens Voucher Hdd02

Hydrodroma despiciens Voucher Hdd03

—— Hydrodroma despiciens Voucher Hdd04

8 Hydrodroma despiciens Voucher Hdd05

46

Hydryphantes dispar Voucher Hyd01
‘ Hydrachna globosa Voucher Hdg02

0.5

100 LLHydmchna globosa Voucher Hdg01
g

: Hydrachna globosa Voucher Hdg03

Figure 4. Phylogenetic relationships based on H. globosa, H. dispar, G. helvetica and H. despiciens rDNA sequences
according to Neighbor-Joining method. The numbers at the branching points are the probability of clustering generated

after 100 repetitive bootstrap tests.
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In the DNA isolation of individual and
multiple water mites, the CTAB method was
first applied (Schéffer et al. 2008). To amplify
the COI gene region of genomic DNA isolated
from each sample, a universal COI primer pair
and PCR reaction mixture were prepared.
However PCR amplification of the desired
PCR products could not be realized. It has been
predicted that this problem may result from
DNA isolation, universally accepted primers or
PCR conditions. For this purpose, different
DNA isolation methods were used, existing
primer pairs were renewed, different primer
pairs were used, PCR reaction content and
cycle optimizations (annealing temperature)
were tried. In addition to the CTAB method,
genomic DNA isolation from individual water
mites was performed with the QlAamp® DNA
Mini Kit (Qiagen) and the GeneJET Genomic
DNA Purification Kit (ThermoScientific,
USA). In order to solve the problem which is
thought to be caused by primers, Folmer et al.
(1994) suggested that the degenerate primers
were used. Furthermore, the binding
temperature of the primers during the PCR
cycle was regulated relative to the degenerate
primers.  After  these changes, only
amplification of G. helvetica species was
successfully performed from the studied water
mite species (H. procesisifera, H. globosa, G.
helvetica, H. despiciens, L. fulgida, P.
contraversiosa, A. affinis, and A. maculator).
Whereas Dorda and Valdecasas (2002),
Ernsting et al. (2006), Witt et al. (2006), Dabert
et al. (2010), Martin et al. (2010), Asadi et al.
(2012), Pesic¢ et al. (2012), Young et al. (2012),
Deiner et al. (2013) successfully performed
molecular-based classification and
phylogenetic analysis using the COIl gene
region. In our results, the fact that 28S rDNA
gene fragments from the isolated DNAs were

successfully amplified is indicative of no
problem in DNA isolation. However, for
unknown reasons, COIl primers were not

studied in PCR and the desired results could
not be achieved.
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It was recommended that a second gene
region belonging to gDNA should be studied in
addition to mtDNA, since the classification
method based on a single gene region may
occasionally cause problems (Wiemers and
Fiedler 2007). The proposed gene regions such
as Efal, ITS1, ITS2 are not used in molecular
based systematic studies since they do not have
sufficient information for differentiation of
species (Baxter and Barker 1999, Liyou et al.
1999). Similar results were obtained from the
rDNA gene region with mtDNA in different
animal groups (Martin et al. 2010, Lv et al.
2014). This study was continued with 28S
rDNA due to glitch in the COI gene region. In
the present study, the 28S rDNA gene region
was successfully amplified from H. globosa, H.
dispar, G. helvetica and H. despiciens species.
The base sequences of the species were
analyzed and a NJ-based phylogenetic tree
showing the phylogenetic relationship between
the species and the species. According to the
phylogenetic tree generated according to the
28S rDNA gene region, H. dispar and H.
globosa were found genetically close.
However, H. dispar, G. helvetica is in the same
family and is more morphologically similar to
each other (Uysal 2005). In addition, two
different clusters were seen in H. despiciens
species. Similar results were recorded in
terrestrial ticks as well as in Unionicola genus
(Edwards et al., 1999) collected from the same
host (Soller et al., 2001).

Variations based on the 28S rDNA gene
sequence between the H. globosa, H. dispar, G.
helvetica and H. despiciens species used in the
present study are largely similar to other
studies on different water-lines (Ernsting et al.,
2006; Edwards et al., 2010; Pilgrim et al.,
2011; Stalstedt et al., 2013). As a result of the
obtained molecular findings, it has been seen
that interspecies and intraspecific
discrimination can be successfully performed
with 28S rDNA.

isolations were
from a few

As a result; DNA
successfully  accomplished
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milligrams of watery waters and the DNA
isolation protocol from the water column was
optimized in the laboratory.Reproduction of
this gene region was inadequate, presumably
because the primers used for the COI gene did
not work in the PCR reaction. However, 28S
ribosomal DNA regions have been successfully
propagated, sequenced, and inter-sequence
phylogenetic relationships established. After
this study, the molecular system of
morphologically troubled water mites will be
made.

As the advantages and disadvantages of
DNA Barcoding become clear, it is clear that
this DNA sequence will be integrated with
morphological and ecological studies to
maximize  the efficiency of  species
identification.

5. REFERENCES

Asadi, M., Hinomoto, N., Saboori, A., Javan-
Nikkhah, M. (2012). Genetic Diversity in
mitochondrial Cytochrome C Oxidase
Subunit I Sequences of the Water Mite
Hygrobates fluviatilis (Acari:
Hydrachnidia:  Hygrobatidae).  Inter-
national Journal of Acarology, 38(2), 96-
100.

Asci, F., Ucar, M., Kabak, S., Ozkan, M.
(2015). Assessment of the Phylogenetic
Affiliation Levels of Water Mite (Acari,
Hydrachnidia)  Species  with  the
Elemental Analysis Method. Advances in
Bioscience and Biotechnology, 6(6), 427-
432.

Asc1, F., Akkus, G.U., Yaman, 1. (2016).
Accumulation of Heavy Metals by a
Common Water Mite Hydrodroma
Despiciens (Miiller, 1776) in Laboratory
Condition. Pakistan Journal of Zoology,
48.

Bader, C., (1975), “Die Wassermilben der
Schweizerischen National Parks’’, 1.
Systematisch-faunistischer Ball, S.L. and
Armstrong, K.F. (2006). DNA Barcodes
for Insect Pest Identification: a Test Case
with  Tussock Moths (Lepidoptera:

78

Lymantriidae). Canadian Journal of
Forest Research, 36(2), 337-350.

Bashasab, F., Vijaykumar, R., Kambapally,
K.B., Patil, B.V., Kuruvinashetti, M.S.
(2006). DNA-based Marker Systems and
Their Utility in Entomology. Entomol.
Fennica, 17, 21-33.

Baxter, G.D., Barker, S.C. (1999). Isolation of
a cDNA for an Octopamine-Like, G-
protein coupled receptor from the Cattle
Tick, Boophilus microplus. Insect
Biochemistry and Molecular Biology, 29,
461-467.

Besansky, N.J., Severson, D.W., Ferdig, M.T.
(2003). DNA Barcoding of Parasites and
Invertebrate Disease Vectors: What you
dont know can hurt you. Trends
Parasitol, 19, 545-546.

Bohonak, A. J., Smith, B. P. and Thornton, M.
(2004). Distributional, Morphological and
Genetic Consequences of Dispersal for
Temporary Pond Water Mites.
Freshwater Biology, 49, 170-180.

Boyaci, Y.O. (1995). Konya ili ve Cevresi Su
Kenelerinin ~ (Hydrachnellae,  Acari)
Sistematik Yonden Incelenmesi. Doktora
Tezi, Atatiirk Universitesi, Fen Bilimleri
Enstitiisti. Erzurum.

Campbell, B.C., Steffen-Campbell, J.D.
Werren, J.H. (1993). Phylogeny of the
Nasonia species complex (Hymenoptera:
Pteromalidae) inferred from an internal
transcribed spacer (ITS2) and 28s rDNA
sequences. Insect Molecular Biology, 2,
225-237.

Dabert, M., Witalinski, W., Kazmierski, A.,
Olszanowski, Z., Dabert, J. (2010).
Molecular Phylogeny of Acariform Mites
(Acari, Arachnida): Strong Conflict
between Phylogenetic Signal and Long-
Branch Attraction Artifacts. Molecular
Phylogenetics and Evolution, 56(1), 222-
241.

Dasmahapatra, K.K. and Mallet, J. (2006).
DNA barcodes: Recent successes and
future prospects. Heredity, 97(4), 254-
255.

Deiner, K., Knapp, R.A., Boiano, D.M., May,


http://www.nrcresearchpress.com/doi/abs/10.1139/z05-024

ASCI & KABAK

B. (2013). Increased Accuracy of Species

Lists Developed for Alpine Lakes Using

Morphology and Cytochrome Oxidase |

for  Identification of  Specimens.

Molecular Ecology Resources, 13(5),

820-831.

Sabatino, A., Smit, H., Gerecke, R.,

Goldschmidt, T., Matsumoto, N.

Cicolani, B. (2008). Global diversity of

water mites (Acari, Hydrachnidia;

Arachnida) in freshwater. Hydrobiologia,

595(1), 303-315.

Dorda, B.A., Valdecasas, A.G. (2002).
Traditional Water Mite Fixatives and
Their Compatibility with Later DNA
Studies. Experimental and Applied
Acarology, 34(1-2, 59-65.

Edwards, D.D., Bogardus, R., Wilhite, N.
(1999). Geographic Differences in Host
Specialization between the Symbiotic
Water Mites Unionicola formosa and U.
foili (Acari: Unionicolidae). In: Bruin, J.,
van der Geest, L. and Sabelis, M.W.
(Eds.), Evolution and Ecology of the
Acari. Kluwer Academic Publishers,
Dordrecht, Netherlands, 195-206.

Edwards, D.D., Vidrine, M.F., Ernsting, B.R.
(2010).  Phylogenetic  Relationships
Among Unionicola (Acari:
Unionicolidae) mussel-mites of North
America Based on  Mitochondrial
Cytochrome Oxidase | Sequences.
Zootaxa, 2537(14), 47-57.

Ernsting, B.R., Edwards, D.D., Vidrine, M.F.,
Myers, K.S., Harmon, C.M. (2006).
Phylogenetic ~ Relationships ~ Among
Species of the Subgenus Parasitatax
(Acari: Unionicolidae: Unionicola) based
on DNA Sequence of the Mitochondrial
Cytochrome Oxidase I gene.
International Journal of Acarology,
32(2), 195-202.

Ernsting, B.R., Edwards, D.D., Vidrine, M.F.,
Cun, H. (2008). Genetic Differences
Among Sibling Species of the Subgenus
Dimockatax ~ (Acari:  Unionicolidae:
Unionicola): Heterogeneity in  DNA
Sequence Data Supports Morphological

Di

79

Differentiation. International Journal of
Acarology, 34(4), 403-407.

Folmer, O., Black, M., Hoeh, W., Lutz, R,,
Vrijenhoek, R. (1994). DNA Primers for

Amplification of Mitochondrial
Cytochrome Oxidase Subunit | from
Diverse Metazoan Invertebrates.

Molecular Marine Biology and Bio-
technology, 3(5), 294- 299.

Gerson, U., Smiley, R.L. and Ochoa, R. (2003).
Mites (Acari) for Pest Control. Blackwell
Publishing, UK.

Goolsby, J.A., De Barro, P.J., Makinson, J.R.,
Pemberton, R.W., Hartley, D.M.
Frohlich, D.R. (2006). Matching the
Origin of an Invasive Weed for Selection
of a Herbivore Haplotype for a Biological
Control Programme. Molecular Ecology,
15(1), 287-297.

Giille, P. (2010). Antalya ili Su Akarlar
(Hydrachnidia, Acari) Faunasi. Doktora
Tezi, Siileyman Demirel Universitesi, Su
Uriinleri Temel Bilimleri, Isparta.

Hebert, P.D., Cywinska, A. and Ball, S.L.
(2003). Biological Identifications
Through DNA Barcodes. Proceedings of
the Royal Society of London B:
Biological Sciences, 270(1512), 313-321.

Jinbo, U., Kato, T., Ito, M. (2011). Current
Progress in DNA Barcoding and Future
Implications for Entomology.
Entomological Science, 14(2), 107-124.

Kress, W.J., Erickson, D.L. (2008). DNA
Barcodes:  Genes, Genomics, and
Bioinformatics. Proceedings of the
National Academy of Sciences, 105(8),
2761- 2762.

Liyou, N. Hamilton, S., Elvin, C., Willadsen,
P. (1999). Cloning and Expression of
Ecto 5'-nucleotidase from the Cattle Tick
Boophilus microplus. Insect Molecular
Biology, 8, 257-266.

Lv,J.,, Wu, S., Zhang, Y., Zhang, T., Feng, C.,
Jia, G., Lin, X. (2014). Development of a
DNA Barcoding System for the Ixodida
(Acari: Ixodida). Mitochondrial DNA,
25(2), 142-149.



Molecular Analyzing of Some Water Mite Species (Acari, Hydrachnidia) using DNA Barcodes

Martin, P., Dabert, M., Dabert, J. (2010).
Molecular ~ Evidence  for  Species
Separation in the Water Mite Hygrobates
nigromaculatus Lebert, 1879 (Acari,
Hydrachnidia): Evolutionary
Consequences of the Loss of Larval
Parasitism. Aquatic Sciences, 72(3), 347-
360.

Pesi¢, V., Valdecasas, A., Garcia-Jimenez, R.
(2012). Simultaneous Evidence for a New
Species of Torrenticola Piersig, 1896
(Acari, Hydrachnidia) from Montenegro.
Zootaxa, 3515, 38-50.

Pilgrim, E.M., Jackson, S.A., Swenson, S.,
Turcsanyi, I., Friedman, E., Weigt, L.,
Bagley, M.J. (2011). Incorporation of
DNA Barcoding Into a Large-Scale
Biomonitoring Program: Opportunities
and Pitfalls. Journal of the North
American Benthological Society, 30(1),
217-231.

Ramadan, H.A., Baeshen, N.A. (2012).
Biological ldentifications Through DNA
Barcodes. In Lameed, G.A., (Eds),
Biodiversity conservation and Utilization
in a Diverse World, InTech Publisher,
Republika Hrvatska, 109-129.

Schiffer, S., Krisper, G., Pfingstl, T.,
Sturmbauer, C. (2008). Description of
Scutovertex Pileatus sp. nov.(Acari,
Oribatida, Scutoverticidae) and
Molecular Phylogenetic Investigation of
congeneric Species in Austria.
Zoologischer  Anzeiger-A Journal of
Comparative Zoology, 247(4), 249-258.

Sites, J.W., Marshall, J.C. (2003). Delimiting
Species: a Renaissance Issue in
Systematic Biology. Trends in Ecology
and Evolution, 18(9), 462-470.

Sites, J.W., Marshall, J.C. (2004). Operational
Criteria for Delimiting Species. Annual
Review of Ecology, Evolution, and
Systematics, 35, 199-227.

Smith, M.A., Woodley, N.E., Janzen, D.H.,
Hallwachs, W., Hebert, P.D. (2006).
DNA Barcodes Reveal Cryptic Host-
Specificity ~ within  the  Presumed

80

Polyphagous Members of a Genus of
Parasitoid Flies (Diptera: Tachinidae).
Proceedings of the National Academy of
Sciences of the United States of America,
103(10), 3657-3662.

Smith, .M., Cook, D.R., Smith, B.P. (2009).
Water Mites (Hydrachnida) and Other
Arachnids. In: Thorp JH, Covich AP

(eds) Chapter 15: Ecology and
classification of North  American
freshwater invertebrates, 3rd edn.

Academic Press, San Diego.

Soller, R., Wohltmann, A., Witte, H., Blohm,
D. (2001). Phylogenetic Relationships
Within ~ Terrestrial  Mites  (Acari:
Prostigmata, Parasitengona) inferred from
Comparative DNA Sequence Analysis of
the Mitochondrial Cytochrome Oxidase
Subunit I Gene. Molecular
Pphylogenetics and Evolution, 18(1), 47-
53.

Stalstedt, J., Bergsten, J., Ronquist, F. (2013).
Forms” of Water Mites (Acari:
Hydrachnidia): Intraspecific Variation or
Valid Species. Ecology and Evolution,
3(10), 3415-3435.

Uysal, G. (2005). Karamik Giilii Su Keneleri
(Acari; Hydrachnellae) Uzerine
Sistematik Bir Calisma. Yiiksek Lisans
Tezi, Afyon Kocatepe Universitesi, Fen
Bilimleri Enstitiisii, Afyonkarahisar.

Walter, C., (1922), ’Hydracarinen aus den
Alpen. Rev. Suisse Zool., 29 (7), 228-411.

Wiemers, M., Fiedler, K. (2007). Does the
DNA Barcoding gap exist—a case study in
Blue Butterflies (Lepidoptera:
Lycaenidae). Frontiers in Zoology, 4(8),
1-16.

Wigcek, M., Martin, P., Gabka, M. (2013).
Distribution Patterns and Environmental
Correlates of Water Mites (Hydrachnidia,
Acari) in  Peatland Microhabitats.
Experimental and Applied Acarology,
61(2), 147-160.

witt, J.D., Threloff, D.L., Hebert, P.D.
(2006). DNA  Barcoding  Reveals
Extraordinary Cryptic Diversity in an
Amphipod Genus: Implications for


http://www.nrcresearchpress.com/doi/abs/10.1139/z05-024

ASCI & KABAK

Desert Spring Conservation. Molecular
Ecology, 15(10), 3073-3082.

Woese C.R. (1996). Phylogenetic Trees:
Whither microbiology. Current Biology,
6(9), 1060-1063.

Young, M.R., Behan-Pelletier, V.M., Hebert,
P.D. (2012). Revealing the Hyperdiverse

81

Mite Fauna of Subarctic Canada Through
DNA Barcoding. Plos one, 7(11), 1-11.
Zhou, J., Davey, M.E., Figueras, J.B.,
Rivkina, E., Gilichinsky, D., Tiedje, J.M.
(1997). Phylogenetic Diversity of a
Bacterial Comminity Determined from
Siberian Tundra Soil DNA.
Microbiology, 143, 3913-3919.



Kafkas Universitesi
Fen Bilimleri Enstitiisti Dergisi
Cilt 12, Say1 2, 82-88, 2018

Institute of Natural and Applied Science Journal

Kafkas University

Volume 12, Issue 2, 82-88, 2018

Derleme

Bilimsel Diisiince Nasil Kazanilir ve Bilim Adam Nasil Olunur?

Ali DEMIRSOY"

"Hacettepe Universitesi Fen Fakiiltesi Biyoloji Boliimii 06800 Beytepe - Ankara - Tiirkiye

(Ilk Gonderim / Received: 28.12.2018, Kabul / Accepted: 26.12.2019, Online Yaym / Published Online: 30.12.2019)

Insanlik tarihine baktigimizda bilimsel
diistincenin nasil gelistigine iliskin izleri
bulabiliriz. Ne kadar dogru oldugunu bilemeyiz;
ancak insanlar bir sayisin1 karsisindakine ifade
edebilmeleri i¢in yiiz binlerce yil beklemek
zorunda olduklar;; daha sonra 2 sayisini
bildirmek i¢in 25.000 y1l daha bekledikleri ve 2
sayisina ulastiktan sonra diger sayilar1 ard arda
ekleyebildikleri sdylenir.

Bilimsel diistincenin ~ temelindeki
biyolojik mekanizma insanlarda ortaya ¢ikmis
merak duygusudur. Bu duyguya sahip herkes
bilim adami olmaya adaydir; bu duygular
bastirilmis olanlar da tutucu ya da daha asir1 bir
tanimlama ile gerici olmaya adaydir. Eger
cocukluk caglarinda merak duygusu, dogmanin
korkular1 ile bastirilmis, bilimsel diigiincenin
disindaki araglarla merak edilenlere agiklama
getirilmis ya da merak duygusu, inanglarin
zayiflatilmas1 olarak ileri siiriilmis ise o
toplumun ya da bireyin bilimsel diisiinceye
sahip olmasi s6z konusu olamaz. Ne yaparsaniz
bir yerde vitesten atar. Dolayisiyla bilimsel
diisiinme bireysel bir yetenek ya da basaridan
ziyade toplumsal bir {iriindiir. Eger bir toplum
dogmanin batakligina saplanmig ise bu
toplumun bireylerinin bilimsel diislinceye
yaygin olarak ulagmalar1 s6z konusu olamaz.
Isin en kotiisii boyle bir duruma diismiis bir
toplum, kendi kendine ¢ikis yolunu bulamaz;
ancak toplumun genel diisiincesini belirli bir

*Jlgili yazar: demirsoy@hacettepe.edu.tr
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siire goz ardi eden ve yeni bir toplumsal
diisiinceyi biraz da dayatma ile yerlestiren birini
ya da birilerini beklemek durumundadir.

Bilimsel diisiince, ¢evre, toplumsal
etkilesim ve toplumun sorunlarina ¢are bulma
cabasi ile olusan bir durumdur. Bdyle bir
toplumun dogru karar vermesi, ge¢miste
yasananlar1 dogru analiz etmesi ile miimkiindiir.
Eger toplum olumsuzluklar1 bagkalarinin
tizerine yikma aligkanlhigini edinmis ise ya da
yanlishiklarimin sarildigi 6gretiden degil de
uygulama  eksikliginden = kaynaklandigina
inanmis ise bu toplumun dogru yolu bulmasi s6z
konusu degildir. Boyle bir toplumda yetisen bir
insanin bilimsel diislince ile yolunu bulmasi
acikca sansa kalmistir. Bilim diinyasinda sans
faktorii en aza indirilmis faktordiir.

Uzun yillar sorunlarina temel bilimler
cercevesinde care bulamayan, dogal olaylar
aciklayamayan insanoglu, merak ve arastirma
duygusunun rahatsiz edici tarafin1 bastirmak
icin bilim Otesi, metafizik ve dogma diye
nitelendirilecegimiz bir cesit mite siginmistir.
Sorunlarinin ¢6ziimiinii kendi ¢abasiyla ¢ozme
yerine dogalistii giiclerin himmetine birakmistir.
Binlerce tapinak, milyonlarca ruhban, sayisiz
ayinle dogatistii giicin sevgisi ve himmeti
kazanilmaya ¢alisilmistir. Olumlu olanlar Tanr1
hanesine yazilmis, olumsuz sonuglar, Tanrry1
giicendirmemek i¢in “kader ya da takdiri ilahi”
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hanesine yazilmis ya da hala yliregi sogumamis
ise Oblir diinyada yapilacak hesaplasmaya
birakilmaktadir. Bilim diinyasinda hesaplasma
diinyada goriiliir; ahirete birakilmaz. Ciinkii
sistemin lagkalagsmasina izin verilmez.

Bu mantik i¢inde diinyanin ve evrenin
bir “bizzat” anlagilabilir bir yan1 bir de
anlagilmayan, gizli, gizemli, Tanriya ait bir
kismi olduguna inanilir. Diisiince tembeli olan
toplumlarda, anlasilmayan seylerin {izerine
gidilmesi yerine, onlar1 Tanr1 hanesine “tabu
olarak” yazarak arastirilmasina gerek olmadig,
bu bilgilere ulasmanin olanaksizlig1 diisiincesi
islenir. Bdylece bilim diinyasina katki kapisi
kapatilir. Aklin1 dinle bozan {ilkelerin durumu
boyledir.

Ancak tutucu toplumlarda bile seyrek de
olsa iyi ve dogru gozlem yapan, karsilagtirma
yetenegi olan, korkusuzca yorum yapabilen
insan, aklin1 dogma ile bozmus, dini ritiielleri
eksiksiz yapan insan ve topluluklar ile diisiince
olarak laik, 6zgiir diisiinen, her seyin arastiriima
ile ¢oziilebilecegine inananlar arasinda hi¢ fark
olmadigini; aksine aklini 6biir diinya ile bozmus
olanlarin zaman, isgiicii ve maddi kayiplardan
dolay1 ¢ok daha kotii durumda olduklarin
goriince, diinya islerinin dogaiistii giiglere
birakilmayacak kadar ciddi oldugunun gorerek,
gozlem, arastirma ve sonug c¢ikararak yorum
yapmaya yonlenmislerdir. Bdylece bilimsel
diisiince ortaya ¢ikmistir. Yayginligi ve etkinligi
o toplumun i¢indeki laik, 6zgiir ve merakli insan
sayistyla orantili olmustur.

Bildigim kadariyla literatiirde “simdi
burada yapilacak” boyle bir tanim yoktur.
Ancak artik  belirli  bir ilkeye gore
gerceklestirilen diislincelerin farkli taniminin
yapilma zamani gelmistir. Oyle ki: Higbir

dayanagi olmayan, olglimleyemeyen,
sayillamayan, tartilamayan, tekrarlanamayan,
deneysel dogrudan ya da dolayli olarak

gozlenemeyen, inanglara dayali agiklamalara
bundan bdyle “ilim”; sayilabilir, Ol¢tilebilir,
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tartilabilir, tekrarlanabilir, dogrudan ya da
dolayli olarak gozlenebilir ve en dénemlisi yeni
bulgular ile degistirilebilir ya da tiimiiyle
ortadan kaldirilabilir diisiince tarzina “Bilimsel”
diisiince diyelim. Bu acgidan baktigimizda
tarthimizdeki cogunluk ilim ve ilim adamlari ile
oviinmekteyiz.

En goze carpan ilk ilmi goriisiimiiz,
dogal olarak “en” sifat1 ile tanimlanan, en zeki,
en akilli, en namuslu, esrefi mahluk olan ve
yaratilmis her seyin sorumlusu ve her seyin en
istli olan insanin “Antroposentrik Merkezli
gorlis ile” kendimizi evrenin merkezine
yerlestirilmemiz olmustur. Dogmanin esiri olan
ilim adamlar1 ve diinya diizeninin savunucusu
oldugunu ileri siiren ruhban sinifi bu fikre siki
sikiya sarilmis; sarilmayla da kalmamis, boyle
bir seyin fizik kurallarina gore olamayacagini,
insanin doganin alelade bir parcast oldugunu,
evrenin yasalarinin insanlar icin de gegerli
oldugunu, ozellikle de evrimin bir {irlini
oldugunu ileri sliren tiim bilim adamlarim
disman ilan etmislerdir. Yargilamis ve
cezalandirmiglardir.

Bilimsel diistince, dinlerde oldugu gibi
zembille gokten inen bir olgu olmadigi, belirli
bir ortama ve yiirlimesi gereken zahmetli ve
cetrefilli bir yolu oldugu ve en 6nemlisi dinlerde
oldugu gibi bireysel bir diisiince degil kolektif
bir diisiince ortaminin {iriinii oldugu i¢in hemen
ortaya ¢ikmasi ve hizla yayilmasi s6z konusu
olmamistir. Bunun i¢in diisiinen insanlarin
tizerindeki din ve dogma baskisinin kesinlikle
kaldirilmas:  gerekiyordu. Bu nedenle her
bilimsel diisiincenin zorluklarla karsilastigi bir
donem ve benimsenmesi i¢in gereken uzun bir
zaman olmustur.

Avrupa, bunu Aydinlanma Cagini
yakalayip Orta Cagi sonlandirmasi ile basardi.
Kolay olmadi; hala da bu baski sonlanmis degil.
Ciinkii dogmadan beslenen kesimlerin ve
kurumlarin  kokleri derinlere inmis, biiyiik
maddi olanaklara kavusmus, etki altina aldigi
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toplumu tutabilmek igin genis bir orgiitlenme
kurmus olmalar1 onlarin en giicli yanim
olusturmustur. Hig¢bir iilkede bu kurumlarin
toplum ve yonetim tizerindeki etkilerini gdzardi
edemeyiz. Gelismis iilkelerde bu etki minimuma
indirilmistir.

Diinyanin bir kismi ve Islam Cografyasi
ne yazik ki bu aydinlanmay1 gerceklestiremeds;
kendi Ortacaginda kavgalarla, huzursuzlukla,
iretmeden, bircok degerden uzak; ozgirliigii,
demokrasiyi, laikligi en fazla sadece seklen
benimsemis  goriinen  topluluklar  olarak
diinyanin kangrenlesmis bdlgeleri oldular;
saygimhigint yitirmis, Ustll kapali ya da acik
bagka iilkelerin somiirgesi olmaya devam
etmektedirler. Bu cografyada en gelismis olana
tilkelerin  yoneticileri  bile her kiirsiiye
ciktiklarinda bir iist akildan dem vurmaktadir.
Ust akil, sana dogrudan ya da dolayli yon veren
birileri  demektir.  Yonlendirme  bilimsel
diistincenin ~ sonlandig1  yerlerde baslar...
Sapkanizi Oniiniize koyun bir daha diisiiniin
derim. Ben niye aydmlanma ¢agini yasayan
iilkelerin tist akli olamiyorum? Ciinkii bilimsel
diistincenin birinci kurali analitik diistinmedir.
Yakinma ise gerici ydnetimlerin savunma
aracidir.

Aksam sabah Cumhuriyetimizin
alternatifi olarak gosterilmeye calisilan Osmanl
Imparatorlugu, bugiin 35 iilkeye yaklasik 600
yil egemen olmus bir gii¢ olmasina karsin, bilim
diinyasina  (fizige, kimyaya, biyolojiye,
astronomiye, matematige, miithendislige, tarima,
akilla yapilacak islerin hi¢ birine; hatta sosyal
yasamaya iliskin konulara) tek bir katkida
bulunmamistir. Higbir ciddi kitapta, Osmanl
donemine ait bir bilim adamina (negatif olanlari
hari¢) atif yoktur. Heykel ve resim yasak oldugu

* Projeyi 28 Aralik 1938 tarihinde milli egitim bakan
olan Hasan Ali Yiicel bizzat yonetti; okullar 17 Nisan
1940 tarihli ve 3803 sayili yasa ile acildi. K&y Enstitiisii
uygulamasi Hasan Ali Yiicel'in 1946'da Milli Egitim
Bakanligindan ayrilmasma degin devam etti. Hasan Ali
Yiicel'den sonra Milli Egitim Bakan1 olan Resat Semsettin
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icin giizel sanatlarin hi¢bir dalinda diger
insanlarin da kullanabilecegi bir atilima imza
konamamustir. Ciinkii sorunlarini dinle, imanla
ve bilim dis1 yollarla ¢ozmeye c¢alismislardir.
Eger bir seyin nedenini aragtirmazsaniz, 6grenip
de dikkate almazsaniz ya da gdrmezlikten
gelirseniz, o sorun hep sizinle olur.

[k defa Cumhuriyetimizin kurulusu ile
birlikte “En hakiki mirsit ilimdir, fendir”
diyerek yola ¢ikan genc Tiirkiye Cumhuriyeti
bilimsel disiinceye, devlet politikasi olarak
orgiitlii olarak adim atmistir. Ilk defa bilimsel
kurumlar devlet diizeni i¢inde yerini almistir.
Osmanli’dan devir alinan Dariilfiinun bile eski
tortularindan  kurtulamadigi  i¢in, 1933’te
reforma ugratilarak Istanbul Universitesi adi
altinda ilk cagdas tiniversitenin temeli atilmistir.

Ancak bilimsel diisiincenin gelismesi
misir patlatma gibi bir sey olmadigi i¢in, dogasi
geregi gittikce artan bir ivme ile yol almaya
baslamistir. Bu gelismenin en biiyiik itici giicii,
diistinen insanlarin ve egitim kurumlarinin
tizerindeki dogma ve c¢agdist baskinin
uzaklastirllmas1 olmustur. Bu gelismenin en
gbzde, muhtesem lirlini, diinya egitim
literatiiriine biiylik atilim ve etkili egitim modeli
olarak gecen, Ogrencilerine bilimi, sanati,
iretimi ve yaraticiligl en kisa zamanda yaygin
olarak oOgreten, insanlara kendi ayaklar
lizerinde durma becerisi kazandiran, tiiketici
degil, tretici kusaklar yetistirmeye baslayan
Koy Enstitiileri” oldu. Tiirkiye zincirleme bir
tepkime ile birkag¢ on yilda ¢agi yakalayacak bir
egitim seferberligine girigmisti. Toplumsal
aydinlanmanin yolu agilmisti. Kisa siire i¢cinde
diisiinen, kendi sorunlarini kendi olanaklar1 ile
¢Ozebilen kusaklar yetismeye baslamisti.

Sirer zamaninda bu okullar Koy Ogretmen Okullarma
doniistiiriildii. Bu okullar da Demokrat Parti doneminde
27 Ocak 1954'te kapatildi.]JKapatildigi 1954 yilina kadar
Koy Enstitiilerinden 1.308 bayan ve 15.943 erkek olmak
iizere toplam 17.251 kdy 6gretmeni yetismisti.
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Islam diinyasina 600 y1l egemen olmus,
etkisi biiylik bdyle bir iilkenin, aydinlanma
yolunda hizla yol almasi, Islam diinyasinin
bagnazliginin kalbine saplanmig bir hanger gibi
goriilmeye baslandi ve bugilinkii fiyatlarla ve
bulgularla 100 trilyon dolar oldugu bilinen yer
altt zenginliklerinin sOmiiriilmesinin 6nlenme
tehlikesi dogmustu. Bu, emperyalist iilkelerinin
en biiylik korkusu oldu. 1938 yilina kadar baz1
oyunlar oynandi ise de o donemin ydneticileri
tuzaga diismedi. Ancak Tiirk diplomasisi 1946
yilanina kadar dayanabildi.

Sinmis, firsat bekleyen gerici kesim ile
yapilan  igbirligi, o gliniin  basiretsiz
yOneticilerinin zafiyeti nedeniyle aydinlanmaya
giden yol tikandi. Koy Enstitiiler1 kapatildi.
Gerici kesimin slogan1 belliydi: Bu okullar
komiinist yetistiriyor, Kur-an yirtilip tuvaletlere
atiliyor  ve gayri mesru cocuklar
yliznumaralarda doguruluyor gibi ipsiz sapsiz
karalamalar ile halk galeyana getiriliyordu.

Kara bulutlar ufukta goriilmiistii.
Bilimsel diisiinceye higbir zaman yaygin olarak
adim atmamis Anadolu halki bu doniismeye
diinden hazirdi. Cumhuriyet “kim ne derse
desin” birka¢ adamin ustaca tezgdhi ve
dayatmasi ile kurulmustu ve halk da malum
nedenlerle bu yapilanmayr  benimsemis
goriiniiyordu. Ikinci Diinya Savasi’nin getirdigi
siyasi ¢alkantilar, basiretsiz yonetim ve eskiye
0zlemi dile getiren partilerin kurulup secime
girmesiyle Pandora’nin Kutusu acildi. Ik boy
gosterme 1950’11 yillarda Demokrat Parti’nin
ezici ¢ogunlukla yonetimi ele gecirmesi oldu.
Siyasiler hayal edemedikleri bir madene
kavusmuslardi. Ilk yaptiklar1 eylem Ezanin
okunmasimi  Tiirk¢ce’den tekrar  Arapgaya
cevirme oldu. 1946’dan itibaren alt1 oyulan Koy
Enstitiilerini DP hiikiimeti 1954 yilinda tiimiiyle
ortadan kaldirdi.

Ancak fizikte hareket eden bir cismin
ataletten dolay1 hemen “zink™ diye durmasi s6z
konusu degildi; bu nedenle frene basar gibi geng
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cumhuriyetin coskusu durdurulamazdi. Zaman
zaman kiigiik  kiicik eylemlerle, yasal
diizenlemelerle, laik sistem yipratilarak bu tren
yavaglatilmaya calisildi ve sonugta 1982
Anayasasinda din egitiminin zorunlu hale
getirilmesi ile frene kokiine kadar basildi.
Ancak cumhuriyetin ilk kurulusundaki cosku
hala bir kisim insanda devam ettigi ve devrimler
yasalarla hala giiclii bir sekilde korundugu i¢in
bilim treni yine de birden bire durmadi; bir siire
daha devam etti.

Sonunda  “Miisliimanlik  laiklik  ile
bagdasmaz, demokrasi bir duraktir zamani
gelince inilmelidir’ slogani ile yola ¢ikan bir
anlayis bu trenin makinistligini teslim aldi.
Osmanli anlayisina dénme artik bir zaman
isiydi. Yeni yonetim bu tarihi bagka bir ad
altinda 2023 olarak belirlemis goriiniiyor. Bu
tarihte bu anlayisa ulagmamak i¢in hi¢cbir neden
goriilmiiyor. Ciinkii fren olabilecek kurumlarin
belleri ¢esitli desiselerle kirildi. Yeni duragin
halkimiza hayirli olmasini dileriz.

Bu siirecte bilimsel
kurumlar ve kisiler ne yaptilar?

diinyamizdaki

1950’11 yillart ortalarina kadar bilimsel
kurumlarin ~ (zaten Istanbul ve Ankara
Universitesi olarak sadece iki iiniversite
vardi),egitilmis bazi memurlar1 yetistirmenin
disinda genel olarak ¢ok biiyiik bir etkisi
olmamisti. Universiteler ilk olarak 1950’li
yillarin sonuna dogru politik ¢alkantiya miidahil
oldular. 1960 Anayasas1 oransal olarak daha
Ozgiir bir liniversite modelini ongdrmiistii. Bu
gelisme ile biiyiik bilimsel atilimlar yapilamazsa
bile, en azindan olaylar hakkinda yorum
yapabilecek ve halki aydinlatabilecek kisilerin
kendilerini 6zgiirce ifade edebilecekleri bir
ortam yaratilmistt. Cok ge¢ kalinsa da,
diisiindiigiinii sOyleyebilecek, yorum
yapabilecek, kurulu diizenin c¢arpikliklarina
kars1 koyabilecek bir bilim adami kadrosu
yetismeye baslamisti.  Aydinlanma tekrar
baslayabilirdi.
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Diigmeye basildi. 1982 yilinda YOK
yasast ile bu aydinlanmanin 6nii kesildi.
Universiteler sadece teknisyen yetistirilen
okullara doniistiriildi. Konusmayan,
karigmayan, sadece yabanci dilde yayin yaparak
yiikselmeyi amaclayan, kuyruk sallayarak bir
yerlere gelmeyi hedef alan insanlarin yetistigi
kurumlar haline doniistiirildii. Ben haksizlik
yapabilirim; ancak elinizi vicdaniniza koyunuz
ve animsamaya ¢alisiniz; 1980 yilindan bu yana
bunca tiniversiteden (2016 tarihi itibariyle 195

tiniversite)  ¢ocuklariniza  O0rnek  olarak
gosterebileceginiz, bilim tarihine gecebilecek,
siyasi  tarthe Ornek olabilecek, diinya

iniversitelerinde ornek olarak gosterilebilecek
bir agiklamaya, yoruma, fikre imza attiklarina
tanik oldunuz mu?

Universitelerimiz genel olarak, soniik,
cekingen, igbirlik¢i, sadece proje pesinde kosan,
basariy1 yabanci dildeki yaymlanmis makalelere
endekslemis, Tiirkiye sorunlarindan ve ¢éziim
onerilerinden uzak, fildisi kulesinde yasayan,
onemli bir kismi iilkeye yeterince beceri
kazanmamis, yeteneksiz, bilgisiz igsiz 6grenci
yetistiren; mezunlarinin %90°1 is bulamamasina
karsin, yeni boliimler actiran; gilindiiz egitimi
olmadr bir de gece egitimi acarak ek dersin
pesine  diismiis kurumlara  donligmiistiir.
Universiteler ~ halkin  gereksinmeleri ile
ilgilenmemektedir (¢linkii ¢ikarilmis yiikseltme
ve atama kurallar1 buna izin vermiyor); devlet
ise bilimsel kurumlar1 yeterince ciddiye alarak
danigma geregini duymuyor (en tipigini 2016
yilinda yeni bir anayasa ¢ikarmak yapilan
girisimlerde hukuk fakiiltelerinin anayasa ile
ilgili 6gretim iiyelerine danisilmamasi olarak
verilebilir). Bu liniversitelerin biiyiik bir kismin1
tiimiiyle kaldirin, o sehrin esnafi hari¢ hi¢ kimse
yokluklarinin farkina varmayacaktir.

Cok sayida Ogrenci yetistirme degil,
nitelikli 6grenci yetistirme ama¢ olmalidir.
Diinyanin bilimsel lokomotifi olarak bilinen
Almanya’da (niifusu bizden fazla)
tiniversitelerinde 2,5 milyon  {niversite
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Ogrencisi varken; Tiirkiye’de bu rakam 8,5
milyondur.

Bir 6grenci okudugu kurumda hocasinin
verdigi dersle yetinmemeli; ona danigsmanlar
esliginde bireysel arastirma zevki ve olanagi
yaratilmalidir. Bugiin birakin bu olanaklari,
hocanin 6grencilerinin adin1  bile 6grenme
olanagi olmuyor. Kiyma makinesi gibi bir
taraftan giriyor; ezilmis olarak diger taraftan
cikariliyor.

Yine de bilimsel diislinmeye sahip
olmak icin elimizde olmayan ya da olan bazi
genellemeleri soyle siralayabiliriz.

1. Bilimsel diisiinceye yatkin bir ailede
dogmus olma, isinizi kolaylastirir
(Kepler’in anasi bir astrologtu).

2. Bebekliginde ve cocuklukta bilmeceli
oyunlar oynatma.

3. Bu vyaslarda ve daha ileri yaglarda
karmagik, elektronik, ic¢ine girilemez
oyuncaklar yerine demonte, sokiiliip
yeniden  kurulabilen  oyuncaklarla
oynama.

4, Aile i¢inde bilimsel haber ve etkinliklere
ilgi duyma ve onlar1 aile toplantilarinda
(6rnegin  yemeklerde) yorumlariyla
konusma. Bu ciimleden olmak {izere,
ailece belgeselleri izleyerek, lizerinde
yorum yapmak. Giinliik olaylar1 ya da
sosyal olaylar1 dile getiren haberleri de
dinleyerek lizerinde ailece yorum
yapmak. Olabildigince dizi ve bildik
sulu programlardan uzak durmak.

5. Aile iginde bir sorun tartisilirken o
olaymn muhakkak bir nedeni oldugunu ve
bu neden bilinirse ¢Oziimiiniin daha
kolay olabilecegini belleklere
yerlestirmek. Bunu bir diisiinme ve
yasam tarzi olarak yerlestirmek.

6. Evde ailenin de katilacagi kiiciik
deneyler yapmak (fasulye
c¢imlendirmek, tursu kurmak, kiigiik

voltlarla ¢alisan ampullii, anahtarl
elektrik devreleri kurmak; bir mercek ya



10.

11.

12.

13.

14.

15.

DEMIRSOY

da miknatisla ¢esitli gézlemler yapmak
gibi). Bazi1 aletleri ve oyuncaklari
birlikte sokiip konusarak tartisarak
yeniden takmak.

Cocuga, tehlikeli olmamak kaydiyla,
kendine ait avadanlik (el aletleri) takimi
hediye etmek. Tornavida, ¢ekig, pense,
kil testeresi, testere gibi aletleri
kullanmay1 6gretme.

Sik sik dogaya ¢ikip, dogadaki olaylari
ve vyapilart inceleme, yorum yapma
(yorumun yanlis olmas1  Onemli
degildir), diz ¢cokerek bire bir inceleme
ve gerektiginde koleksiyon yapma (bitki,
cicek, bocek ve benzeri).

Basit bir mikroskop alip ¢esitli nesneleri
(6zellikle cigek ve bocekleri) inceleme;
gerekirse resmini ¢izme

Basit  fizik  kurallarmmi  Ogretme;
tahterevalli, riizgargiilii, cikrik, bilye,
miknatislanma.

Macera Oykiileri anlatma ve kitaplarin
okuma. Uzay romanlari en zihin agic1 ve
ilgiyle okunan kitaplar olabilir. Bazi
bilim adamlarmin yasam &ykiilerini
okutma da  belirli  bir  biling
kazandirabilir.

Evde satrang, zihin acan oyunlar1 ve elli
iki kagit oyunlarini birlikte oynama.

Kendi  kararim1  verinceye  kadar
dogmadan (bu ciimleden din
egitiminden) uzak tutma. Cinleri,

perileri, seytanlari, giinahi, sevabi ve
benzeri seyleri aract gibi kullanarak
egitmekten kacinmak. Yapacagi hatanin
bedelini  bu  diinyada  6demesi
gerektigini, hicbir zaman 6biir diinyaya
birakmamas1 gerektigini yasam tarzi
olarak 6gretmek.

Fizik, kimya. jeoloji, astronomi,
matematik ve biyoloji derslerinin sinif
gecmek i¢in bir angarya degil, yasamin
her evresinde kullanilmas1 gereken
araglar oldugunu G6gretme. Bunun igin
fizik, kimya ve biyoloji ile ilgili bazi
gozlem ve deneyleri birlikte yapmak.
Olanak varsa deney ve gozleme Onem
veren okul ve hocalari tercih etmek.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Ayn1 yontemle egitilmis cocuklarla bir
araya gelme, tamigsma. Olanak varsa
belirli  bilimsel konularla ilgilenen
dernek, topluluk ve kurslara katilmay1
saglama.

flgi duydugun ve sevdigin bir meslegi
veren okulda okumak ve sevdigin bir
yerde ve konuda ¢aligmak.

Lisans, yiliksek lisans ve doktora
yapacagimiz Kkisileri dikkatle se¢me.
Onlarin yaraticilig1 ve girisim yetenegini
dikkate alma.

Bir insanin herhangi bir egitimde her
seyi alabilecegi diislincesinin yanlis
oldugunu, elde edilecek bilgi ve
becerinin %80’lik kismimin kendi alin
terimizle kazanilmasi gerektigini pesin
olarak kabul etme.

Cozmen gereken sevdigin konuya
yogunlasip, tim giiciinle ¢6zmeye
ugragma; bunu ticari bir girisim ya da
yiikselmek i¢in bir ara¢ olarak gérmeyi
ikinci plana atilmis bur duygu olarak
yasam tarzina yerlestirme.

Calistigin konuda diinyada neler olup
bittigini glinli giiniine izleme, 6grenme;
bu insanlarla ya da kurumlarla iligki
kurmanin yolunu arama ve yaptiklarim

abartmadan allayip pullamadan
yayinlama.
Yaptiklarimin ~ eksik  ve  yetersiz

taraflarini ayn1 meslekteki insanlara agik
bir dille anlatma; yapabilirsen onlarin
diisiincelerinden yararlanma.

En onemli bilimsel diisiinmenin kisith
bir zaman diliminde kazanilan bir siire¢
oldugunu, bu siireci zaman yitirilmesine
neden olan tortu ve ¢oplerle, dogmayla,
giinliik kisir siyasi tartismalarla, bilimsel
bir kaliba sokulamayan miizik, spor ve
benzeri yarisma tartismalariyla
gecirmeme; bu tip yaria yarari olmayan
hususlar1 giinlilk yasam meniimiizden
¢ikarma.

Beynimizi bileyleyen ve desarj etmemizi
saglayan espriye yeterince yer ve zaman
ayirma.



25.

26.

Bilimsel Diigiince Nasil Kazanilir ve Bilim Adami Nasil Olunur?

Cevrenizdeki insanlar1 itmeden, yarari
olmayacaklardan hatta zaman
yitirilmesine neden olacaklardan ustaca
uzaklagsma, sizi bilim diinyasimnin bir
iiyesi yapabilecek insanlara daha ¢ok
zaman ayirmaya dzen gosterme.
Bilimsel c¢alisma ve  diisiinmenin
kesiksiz bir siire¢ oldugunu bilerek, su
kosul olursa ya da su istegim yerine
getirilirse, bu isi basariyla yaparim
yaniltmasina diismeden, en zor anlarda
bile, tuttugun yolda yiiriimeyi bu
egitimin bir parcast oldugunu gérmek.
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Biitiin bunlardan sonra eger bilimsel
diisiinceyi kazanmigsaniz, herkesin iki gozle
gordiigiinden ¢ok daha fazlasini1 gorecek, onlar
gibi tek perdelik bir oyunda degil, birbirinden
cok farkli perdelik bir oyunda yasaminizi
renklendireceksiniz.  Goreceksiniz, incele-
yeceksiniz, anlayacaksiniz, anlatacaksiniz,
insan oldugunuzun farkina varacaksiniz.
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Ozet: Tarim ve Orman Bakanlig1, Doga Koruma ve Milli Parklar Genel Miidiirliigii niin
2017 yilinda tamamlanan Aktas GOli Yonetim Plani Projesi kapsaminda yapilan bu
calismada Aktas Golii ve ¢evresindeki hayvan cesitliligi tespit edilmeye calisildi. Aktas
Goli ile ilgili yapilan caligmalar ve literatlir verileri birlikte degerlendirildi. Sonug
olarak, gol ve ¢evresinde sucul omurgasiz hayvanlardan Crustacea sinifina ait 1 ekzotik
ve istilaci tiir, 14 Insecta ve karasal omurgasizlardan 24 Insecta tiirii tespit edildi. Ayrica
bitkisel ve hayvansal 6zellikte 20 plankton tiirii tespit edildi. Aktas Goli’niin dogal
faunasi igerisinde yer alan 6 balik (Pisces) tiirii, Cift yasamlilardan (Amphibia) 2,
stirlingenlerden (Reptilia) 5, kuslardan (Aves) 107 ve memelilerden (Mammalia) 15
sucul ve karasal omurgali tiirii tespit edildi.

Faunistic Structure of Aktas Lake (Ardahan) and its Surrounding

Keywords:
Ardahan,

Aktas Lake,
Fauna,

Exotic species,
Invasive species.

Abstract: Animal diversity of Aktas Lake and surrounding was determined within the
scope of the Aktas Lake Management Plan Project completed by the Ministry of
Agriculture and Forestry, General Directorate of Nature Conservation and National
Parks in 2017. Aktas Lake studies and literature data were evaluated together. As a
result, 14 insecta species belonging to aquatic invertebrates, 1 exotic and invasive
species belonging to Crustacea class and 24 Insecta species from terrestrial invertebrates
were identified. In addition, 20 species of plant and animal plankton were identified. 6
fish (Pisces), 2 Amphibia, 5 reptiles (Reptilia), 107 birds (Aves) and 15 species of
mammals (Mammalia) were identified in the natural fauna of Aktas Lake.

*Jlgili yazar: kirpik80@hotmail.com

1. GIRIS
Aktas Golii’niin Genel Yapisi

Aktas Golu Tirkiye-Giircistan  sinir
bolgesindeki yiiksek platoda yer alir. Sig bir
tektonik gol olan Aktas’in kapladig: alan 2700
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km? olup 1400 km?>si iilkemiz smurlari
icerisinde yer almaktadir. Ardahan’a 55 km
mesafede Cildir ilgesi sinirlari iginde yer alan
Aktas Golii’nilin derinligi ortalama 10 m olup,
ortalama yiikseltisi ise 1798 m’dir.
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Aktas (Ardahan) Golii ve Cevresinin Faunistik Yapisi

Sekil-1: Aktas golii haritasi
(https:/lyigm.ktb.gov.tr/yazdir)

Golde bir kismi kayalik olmak tizere 12 kiigiik,
1ss1z ada bulunmaktadir. En biiyiik ada ile birlikte
goliin 1400 km?’lik kism Tiirkiye simirlar1 iginde
yer almaktadir. Birkag kii¢iik derenin besledigi
Aktas Goli’nde bahar aylarinda su seviyesinin
cok yiikselmesiyle ortaya ¢ikan fazla su DSI
tarafindan acilmig drenaj kanali ile Kura Nehri’ne
bosaltilmaktadir. Suyun soda konsantrasyonu
oldukgea yiiksek olup, gevresinde tarla ve gayirlar
yer almaktadir
(http://www.siyasalbirikim.com.tr/haber.php?hab
er_id=16912,
http://www.sanalbasin.com/ardahan-
gazeteleri/manset/ardahan-haberi-cildir 3). Goliin
tampon alan sinir1 10.494 hektar, sulak alan sinirt
1.484 hektar, mutlak koruma sinir1 17 hektar ve
ekolojik etkilenme sinir1 ise 4.012 hektardir.

2. MATERYAL METOT

2013-2015 yillar1  arasinda  arazi
caligmast yapilan ve 2017’de tamamlanan
Aktas GOl Yonetim Plan1 Projesi kapsaminda
belirtilen yillarda her yil bahar ve giz
donemlerinde olmak iizere toplam 6 arazi
uygulama, inceleme, goézlem ve arastirmasi
yapilmistir. Arazi c¢alismasi sirasinda bazi
tirlerin fotograflar1 ¢ekilerek kayit altina
alinmigtir. Golde yasayan tiirlerin
karsilagabilecekleri olumsuz sartlar ortaya
konularak gerekli Onlemlerin alinmasi ig¢in
Onerilerde bulunulmustur. Calismada Aktas
Goli’niin gegmis zamandaki durumu ile giincel
durumu elde edilen verilerle karsilastirilmis ve
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goOliin siirdiiriilebilirligi konusunda gerekli olan
goriisler One siirtilmiistiir.

3. BULGULAR
Not: Aktas Goli ile ilgili verilerin; Tarim ve
Orman Bakanligt Doga Koruma ve Milli
Parklar Genel Miidiirliigiiniin 16.12.2019 tarih
ve E.3869720 sayili yazi ile kullanim izini
alinmigtir.
Aktas Golii Fauna Tespiti

Sucul Omurgasizlar; Insecta
(Coleoptera)’dan 14 tiir, Crustacea (Decapoda)’
den 1 ekzotik wve istilact tir (Astacus

leptodactylus) tespit edilmistir.

Resim-1. Astacus leptodactylus (Tathh su istakozu)
(Karpik, 2018)

Karasal Omurgasizlar;  Odonata
takimindan 8, Hymenoptera’dan 6,
Orthoptera’dan 5 ve Lepidoptera takimindan 5
tiir tespit edilmistir.

Planktonlar; 9 hayvansal plankton
tirtiyle birlikte 11 bitkisel plankton tespit
edilmistir.

Sucul ve Karasal Omurgahlar: Aktas
Goli ve cevresinde Amphibia’ya ait Rana rana
ve Bufo bufo olmak iizere iki kurbaga tiiri
bulunmaktadir. Iki yasamlilarin besinlerini
sudaki bocekler ve gesitli larvalar, karada ise
ucan bocekler, solucan ve yumusakcalar
olugturur. Larva evresinde ise alg ve
planktonlarla beslenirler. Baslica diismanlari
genellikle su kuslari, baz1 yirtict kuslar, su
kaplumbagalari, yilanlar ve bazi memeli
hayvanlar sayilabilir. Sudaki yumurta ve
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KIRPIK, ALTUNOGLU & TANRIKULU

larvalar1 ise baliklar, su yilanlar1 ve bazi

bocekler tarafindan besin olarak tercih
edilmektedir.
Aktas Goli’nde; Cyprinus carpio

(Aynali sazan), Capoeta capoeta, Squalius
cephalus (Tath su kefali), Barbatula sp.,
Carassius gibelio (Israil sazan1) olmak iizere 5
balikk tliri  bulunmaktadir. Bu tiirlerden
Carassius gibelio (Israil sazam) ekzotik ve
istilact tiirdiir. Bu tiiriin gble nasil asilandig:
tam olarak bilinmemektedir. Israil sazan1 diger
baliklarin yumurta ve larvalariyla beslenerek
onlarin popiilasyonlarinin zayiflamasina neden
olmakta ve g6l verimliligini onemli ol¢iide
azaltmaktadir. Dogal tiirlerin birey sayisinin
azalmasiyla birlikte gol ekosisteminin dengesi
de bozulmaktadir.

Resim-2. Carassius gibelio (Israil sazan1) (Kirpik, 2018)

Bu arastirma ile Aktas Goli ve
cevresinde  Reptilia  (Siirtingenler)”  dan;
Testudo graeca, Phrynocephalus helioscopus,
Lacerta viridis, Natrix natrix, ve Natrix
tesselata olmak {izere 5 tiir tespit edilmistir.
Stirtingenlerin  biiyiikk ¢ogunlugu et¢il olup
cesitli larva ve bocekleri, solucan, balik ve
yumurtalarini, kemiricileri, bazilar1 ise kendi
tiirlerini besin olarak tiiketmektedir. Baslica
diismanlar1 bazi yirtici kuglarla leylek, karga
gibi kuslar, sansar, tilki, porsuk, kirpi, kopek
gibi memeli hayvanlardir.

Aktas Goli’nde Aves (Kuslar)’ ten 107
tir tespit edilmistir. Kuslarin ¢ogu et¢ildir.
Besin olarak ¢esitli larva, bocek, solucan,
kemiriciler, balik ve balik yumurtalarini tercih
ederken, bazilar1 ise kendi tirleri ile beslenir.
Kuslarin diger bir kismi bitki tohumlar1 ile
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beslenir. Kuslarin kendileriyle birlikte yavru ve
yumurtalarina zarar veren baglica diismanlari
yirtict kuglardan bazilari, karga, saksagan gibi
bazi kuslar, sansar, tilki, porsuk gibi memeli
hayvanlarla bazi yilanlardir.

Golde tespit edilen sucul kuslardan Ak
pelikanlarin yaklagik %80°1 Aktas Golii'nde
tiremektedir.  Ulkemizde tepeli ve ak
pelikanlarin birlikte ayni alanda tiredigi tek yer
Aktas Golii’diir.

Tablo 1.Aktas golii kus faunasi (Kirpik, 2018)

LATINCE ADI TURKCE ADI
PODCIPEDIFORMES LOPLU DALGICLAR
PODICOPEDIDAE LOPLUDALGICGILLER
Podiceps cristatus Bahri

Podiceps nigricollis chr. L.
Brehm
Podiceps grisegena

Karaboyunlu batagan

Kizilboyunlu bagan

Tachybaptus ruficollis Kiigiik batagan

CICONIIFORMES LEYLEKSILER

ARDEIDAE BALIKCILLAR

Ardea cinerea L. Gri balikgil

Ardeola ralloides (scopoli) Alaca balike1l

Ixobrychus minutus Kiigiik balaban

Bubulbus ibis Sigir balikgint

Egretta garzetta Kiigiik akbalike1l

Ardea purpurea Erguvani balikgil

CICONIIDAE LEYLEKLER

Ciconia ciconia (L.) Ak leylek

Anas strepera Boz ordek

THRRESKIORNITHIDAE KELAYNAKGILLER

(PLEGADIDAE)

Plegadis falcinellus (l.) Celtikgi

PELECANIFORMES (PELIKANLAR)

PELECANIDAE (PELIKANGILLER)

Pelecanus crispus Tepeli pelikan

Pelecanus onocrotalus Ak pelikan

Tadorna ferruginea (pallas) Angit

Anas platyrhynchos Yesilbag

Anas querquedula Bagirtlak

Anas clypeata Kasikgaga

Oxyura leucocephala Dikkuyruk

Aythya ferina Elmabas patka

ACCIPITRIFORMES YIRTICI KUSLAR

ACCIPITRIDAE ATMACAGILLER,
KARTALGILLER

Milvus migrans (Boddaert) Karagaylak

Circaetus gallicus (Gmelin)
Accipiter nisus (L.)

Gyps fulvus

Circus macrouus

Circus aeruginosus (L.)

Yilan kartal
Dogu atmacasi
Kizil akbaba
Bozkir delicesi
Kirmizi dogan

Circus pygargus Saz delicesi
Circus ygargus Cayir delicesi
Buteo rufinus (Cretzschmar) Kizil sahin

Buteo buteo (L.) Sahin

Aquila chrysaetos Kaya kartali
FALCONIFORMES DOGANLAR
FALCONIDAE DOGANGILLER
Falco tinnunculus L. Kerkenez
GALLIFORMES TAVUKLAR
PHASIANIDAE TAVUKSULAR
Alectoris chukar L. Kinali keklik
Coturnix coturnix (L.) Bildircin
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Tablo 1. Aktas golii kus faunasi (Kirpik, 2018) (devam)

LATINCE ADI TURKCE ADI LATINCE ADI TURKCE ADI

Perdix perdix Cilkeklik Delichon urbica Ev kirlangict
GRUIFORMES TURNAMSILAR MOTALCILLIDAE KUYRUKSALLYANLA
RALLIDAE SUTAVUGUGILLER R

Rallus aquaticus L.
Fulica atra (L.)

Gallinula chloropus
GRUIDAE
CHARADRIIFORMES
RECURVIROSTRIDAE

CHARADRIIDAE

SCOLOPACIDAE
Philomachus pugnax
Tringa ochropus
Himontopus himantopus
Charadrius dubius
Charadrius hiaticula
Gallinago gallinago
Gallinago media
Tringa erythropus
Tringa stagnatilis
Tringa nebularia
Tringa glareola
LARIDAE

Larus ridibundus L.
Larus armeniacus
STERNIDAE

Chlidonias hybridus
Chlidonias leucopterus
COLUMBIFORMES
Columba livia Gmelin
Athena noctua
CAPRIMULGIDAE
Caprimulgus europaeus
APIDIFORMES
APODIDAE

Apus apus

Apus melba
CORACIIFORMES
MEROPIDAE
Merops apiaster
UPUPIDAE

Upupa epops
PASSERIFORMES
ALAUDIDAE
Melanocorypha calandra
Calandrella
brachydactyla
Calandrella rufescens
Galerida cristata
Alauda arvensis
Eremophila alpestris
HIRUNDINIDAE
Hirundo rustica
Riparia riparia

Su yelvesi-su kilavuzu
Sakarmeke

Saz tavugu
TURNAGILLER
YAGMURKUSLARI
AVOZETKUSUGILLE
R
YAGMURKUSUGILLE
R
CULLUKGILLLER)
Dogiisken kus

Yesil diidiik¢iin
Uzunbacak

Kiiciik halkali cilbit
Halkali c1lbit

Su ¢ullugu

Biiyiik su cullugu
Kara kizilbacak
Bataklik diidiik¢iinii
Yesilbacak

Orman didiketni
MARTIGILLER
Giilen mart1

Van golii martisi
DENIZKIRLANGICIGI
LLER

Biyikli sumru
Akkanatl sumru
GUVERCINLER
Kaya giivercini
Kukumav

Coban aldatan

SAKSAGANGILLER
Ebabil
Akkarinli ebabil

Arikusu
IBIBIKGILLER
Ibibik

OTUCU KUSLAR
TOYGARGILLER
Bogmakli toygar
Bozkir toygari

Corak toygari

Tepeli toygar

Tarlakusu

Kulakli toygar
KIRLANGICGILLER
Kir kirlangict

Kum kirlangici

Motacilla flava
Motacilla citreola
Motacilla alba

Anthus campestris
Anthus pratensis
Anthus spinoletta
TROGLODYTIDAE
Troglodyts troglodytes
Muscicapidae
Oenanthe iabellina
Oenanthe oenanthe
Oenanthe pleschanka
TIMALIDAE

SYLVIIDAE

Cettia cetti
Acrocephalus agricola
Locustella lusciniodies
Acrocephalus
melanopogon
Acrocephalus
schoenobaenus
Acrocephalus palustris
Acrocepalus scirpaceus
Hippolais pallida
Sylvia curruca

Sylvia communis
Sylvio borin

Sylvia atricapilla
Phylloscopus collibita
Phyloscopus trochilus
LANIIDAE

Lanius collurio L.
Lanius minor Gmelin
CORVIDAE

Pica pica L.

Corvus monedula L.
Corvus frugilegus L.
Corvus Corone L.
STURNIDAE

Sturnus vulgaris L.
Sturnus roseus (L.)
PASSERIDAE
Passer domesticus (L.)
Montifringilla nivalis
FRINGILLIDAE
Carduelis carduelis
Carduelis flavirostris
Carduelis cannabina
EMBERIZIDAE
Emberiza calandra L.
Emberiza schoeniclus
Emberiza melanocephala

Sar1 kuyruksallayan
Sar1 basli kuyruksallayan
Akkuyruk sallayan
Kir incirkusu

Cayir incirkusu

Dag incirkusu

CIT KUSLARI
Citkusu
Sinekkapangiller

Boz kyrukkakan
Kuyrukkakan

Alaca kuyrukkakan
BIYIKLI
BASTANKARALAR
OTLEGENLER
Kamus biilbiilii

Dogu kamiggini
Bataklik kamisgini
Biyikli kamiggin

Kindira kamisgini

Cali kamiscini

Saz kamigcini

Ak mukallit

Kiiciik akgerdanh 6tlegen
Akgerdanl 6tlegen
Bot otlegen

Karabagh 6tlegen
Crvgin

Sogiit biilbiili
CEKIiRGEKUSLARI
Cekirge kusu
Karaalinli 6riimecek kusu
KARGAGILLER
Saksagan

Ciice karga

Ekin kargasi

Les kargasi
SIGIRCIKGILLER
Sigircik

Pembe si1gircik
SERCEGILLER

Ev sergesi

Kar sergesi
ISPINOZLAR

Saka

Sarigagali ketenkusu
Ketenkusu
KiRAZKUSUGILLER
Tarla ¢intesi

Bataklik kiraz kusu
Karabagh kiraz kusu
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Resim-3.  Pelecanus onocrotalus  (Ak
(http:/lwww.freenatureimages.eu/Animals)

pelikan)

Sucul kuslardan tepeli pelikanlar yok
olma smirinda olan tiirlerdendir. Tepeli
pelikanlar iilkemizin 4 farkli yerinde liremekte
olup bunlar Gediz Deltasi, Biiylk Menderes
Deltasi, Manyas Golii ve Aktas Goli’diir. Aktas
Golii’ndeki tepeli pelikan popiilasyonu iilkemiz
tepeli pelikan popiilasyonunun yaklasik %35°ni
olusturmaktadir.

Resim-4.  Pelecanus  crispus  (Tepeli  pelikan)
(https://www.iucnredlist.org/species/)
Aktas GOl ¢evresinde Mammalia

(Memeliler)’ya ait 15 tiir tespit edilmistir.
Bunlar; Erinaceus europaeus (Kirpi), Talpa
europaea (Adi kostebek), Lepus europaeus
(Adi tavsan), Cricetulus migratorius (Ciice
avurtlak), Cricetulus nivalis (Kar faresi),
Microtus microtus (Tarla faresi), Citellus
citellus (Gelengi), Rattus rattus (Ev sigani),
Mus musculus (Ev faresi), Ursus arctos (Boz
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ay1), Canis lupus (kurt) ve Canis familiaris
(Evcil kopek)’tir. Memelilerden bazilari bocek,
solucan ve topraktaki larvalarla (Erinaceidae,
Soricidae), bazilar1 tohum, meyve, kok, yumru,
yaprak ve bitki filizleri gibi besinlerle
(Leporidae, Sciuridae, Muridae), bir kismi etle
(Canidae, Mustelidae), bir kismi ise karisik
besinlerle  beslenirler  (Suidae, Ursidae).
Memelilerin baslica diismanlar1 arasinda kedi
tirleri, yirtict kuslar, karga, saksagan, leylek
gibi  bazi kuslar, bazi siiriingenler yer
almaktadir. Ancak en biyiik ve tehlikeli
diismanlar: insandir.

4. TARTISMA VE SONUC

Aktas  GOli’'niin  siirdiiriilebilirligi
acisindan goli tehdit eden unsurlar hakkinda
bilgi verilerek, sorunlar belirtilecek ve ¢oziim
onerilerinde bulunulacaktir. Aktas Goli’nde
goliin  kendi dogal yapisinda bulunmayan,
sonradan acildig1 anlasilan ve fazla suyun Kura
Nehrine akmasini amaclayan bir tahliye kanali
bulunmaktadir. DSI  tarafindan  agildig1
bildirilen ancak ne zaman acildig1 tam olarak
bilinmeyen tahliye kanali oldukca derin olup,
goliin su seviyesinin onemli oranda diismesine
sebep olmaktadir. Bu nedenle tahliye kanalinin
yalnizca tagkin tehlikesinin oldugu zamanlarda
aktiflestirilmesi, diger zamanlarda kapatilmasi
goliin  su  seviyesinin  siirdiiriilebilirligi

acgisindan onemlidir.

Resim-5: Aktag Goli'nden Kura nehrine akan drenaj
kanal1 (Kirpik, 2018).

Gole sifir yerlesim yeri olan Kenarbel
koyiindeki hayvansal atiklarin hayvan sulama
ve dinlenme alanindan dogrudan géle karismasi
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AKktas (Ardahan) Golii ve Cevresinin Faunistik Yapisi

sonucu golde kirlilik acisindan ©Onemli bir
tehdit olugsmaktadir (Kirpik, 2018).

i

Resim-6. Kenarbel kdyii hayvan dinlenme yeri (Kirpik,
2018).

Yeni hizmete acilan Aktas sir
kapisindaki Tiirkiye ve Giircistan tarafindaki

hizmet binalarmin kanalizasyon ve atik
sularinin gole karisip karismadigi
bilinmemektedir. Ancak, bu atiklarin gdle
karismasi  durumunda ciddi  bir  kirlilik
olusturacagi belirtilmistir
(http://tr.greenact2020.org/dogu-anadoludaki-
goller-tehdit-altinda; Ozbay, Kiling, 2008;
Ozbay, 2008;

https://www.facebook.com/milatgazete/posts/4
74089542666159).

Resim-7. Aktas Sinir kapisi hizmet binasi (Kirpik,
2018).

Ulkemiz sinirlar igerisinde kalan ve gol
kiyisinda bulunan askeri giivenlik bodlgesinin
kuslar ve diger hayvanlar i¢cin ¢ok Onemli bir
ireme alant olmasi sebebiyle bu bdlgenin
mutlak koruma bolgesi olarak kontrol altina
alinmas1 6nemlidir (Kirpik, 2018).
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Resim-8: Askeri giivenlik bolgesinde kalan ve mutlak
koruma bolgesi ilan edilmesi gereken yer (Kirpik, 2018).

Cildir goliinde 2 yildir goriilen (Berber,
Ates, Acar, 2018) ekzotik ve istilaci 6zellikte yeni
bir tiir olan Dreissena polymorpha (Zebra
midyesi)’nin
(https://www.facebook.com/milatgazete/posts/4
74089542666159) Israil sazan1 ve tath su istakozu
popiilasyonunu  azalttigit ~ yoniinde  bilgiler
mevcuttur. Bu yeni istilact tiiriin Cildir Golii’ne
balik¢r aglariyla geldigi tahmin edilmektedir.
Balikgilarin balik avlarken her iki gélde ayn1 aglari
kullanmalar1 sebebiyle Zebra midyesinin Aktag
Goli’ne ulasmast durumunda Aktas Goli’nde de
yerli tiirlerin popiilasyon yogunluklarinda ciddi bir
diismenin goriilecegi tahmin edilmektedir.

Aktas GOli’nilin uluslararasi bir statiide
olmasi nedeniyle goldeki tiim faaliyetlerin bir
biitiin olarak diisiiniiliip, Aktas GoOli ve gol
cevresindeki fauna ve floranin ortaklaga
belirlenip kayit altina alinmasi, gdle asilanan
ekzotik ve istilaci tiirlerle miicadele, goldeki
avcilik rejiminin diizenlenmesi, goliin yonetimi
ve g0l suyunun seviyesinin belirlenmesi gibi
tim c¢alismalarin her iki iilke uzmanlarinca
ortaklaga yapilmasi goliin = sirdiiriilebilirligi
agisindan ¢ok onemlidir.
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