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Distribution and some ecological features of Acanthodactylus schreiberi Boulenger, 1878 in Anatolia
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Abstract

There are limited studies on the Iskenderun Lizard, Acanthodactylus schreiberi Boulenger, 1878, which is known
to distribute in a single area in Turkey, up to now. This study aimed to determine the distribution area, some ecological
features, population size, species threatening factors and precautions to be taken for it. As a result of the field studies, it
was determined that Acanthodactylus schreiberi distributes in the 7 local areas from Burnaz Coast in Erzin district to
Dértyol district, Hatay Province. Population size estimated as 13193 specimens.

Key words: distribution, Erzin, Hatay, Iskenderun Lizard, prevention

*

Acanthodactylus schreiberi Boulenger, 1878’nin Anadolu’daki Dagihs1 ve Bazi Ekolojik Ozellikleri

Ozet

Ulkemizde tek bir alanda dagilis gosteren Iskenderun Kertenkelesi, Acanthodactylus schreiberi Boulenger, 1878
ile ilgili yapilan ¢aligmalar olduk¢a sinirlidir. Yapilan bu ¢alisma ile A. schreiberi nin populasyon biiyiikligi, dagilis
alaniin belirlenmesi, iireme ekolojisi gibi bazi ekolojik 6zelliklerinin ve tiirii tehdit eden faktorler ve alinmasi gereken
dnlemlerin belirlenmesi amaglanmistir. Bu ¢alisma sonucunda Iskenderun Kertenkelesi’nin Hatay ilinin Erzin ve Dértyol
ilgelerinde yer alan Burnaz Sahilinde 7 alanda kesikli dagilis gosterdigi belirlenmis ve gergeklestirilen ¢alismalarinin
sonucu populasyon biyiikliigii 13193 birey olarak tahmin edilmistir.

Anahtar kelimeler: dagilis, Erzin, Hatay, Iskenderun Kertenkelesi, koruma
1. Giris

Acanthodactylus schreiberi Boulenger, 1878, (Iskenderun Kertenkelesi) Reptilia clasisinin, Squamata ordosunun
Sauria subordosunun Lacertidae familyasinda yer almaktadir. Kuzey Afrika ve Glineybati Asya’nin kurak bolgelerinde
ve ¢0l kesimlerinde oldukg¢a bol bulunan Acanthodactylus cinsine dahil tiirler, arazi ¢alismalari esnasinda teshis edilmesi
en zor olan taksonlardandir [1].

Acanthodactylus cinsinin Tiirkiye’den ilk kaydi Béhme [2] tarafindan rapor edilmigtir. Acanthodactylus cinsine
dahil 42 tiirden sadece 3’1 Tiirkiye’de yayilis gostermektedir. Bu tiirler Tarak Parmakli Kertenkele A. boskianus (Daudin,
1802), Harran Kertenkelesi A. harranensis Baran, Kumlutas, Lanza, Sindaco, Aver & Crucitti, 2005 ve Iskenderun
Kertenkelesi A. schreiberi Boulenger, 1878 dir. A. schreiberi tiirt ilk kez Boulenger [3] tarafindan tanimlanmis ve tiiriin
iilkemizden ilk kaydi Franzen [4] tarafindan BOTAS in 2-3 km dogusunda yer alan Yukar1 Burnaz (Hatay) civarindan
rapor edilmistir [1, 4]. A. schreiberi Kibris, Tiirkiye, Israil ve Liibnan’da dagilis gostermektedir [5, 6]. Tiiriin Israil-
Liibnan’da yagayan alttiirii A. S. syriacus Boettger, 1878 olarak bilinirken, Kibris’ta yasayan alttiirii ise A. s. schreiberi
Boulenger, 1878 olarak bilinmektedir [4, 6, 7]. Yalginkaya & Gogmen [1] tarafindan yapilan galisma, iskenderun
Kertenkelesinin Anadolu populasyonu {izerine yapilan en detayli ¢alismadir. Yapilan bu ¢aligma sonucunda, Anadolu
populasyonunun bilinen diger populasyonlardan farkli oldugu belirtilerek, Anadolu populasyonunun A. s. ataturi
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Yalginkaya and Gogmen, 2012 adiyla yeni bir alttiir tavsifi yapilmigtir. Tamar, Carranza, Sindaco, Moravec & Meiri [8]
tarafindan A. schreiberi’nin Tiirkiye ve Kibris populasyonlari tizerine molekiiler ¢alismalar yapilmis ve bu iki populasyon
arasinda uzun bir siire boyunca genetik olarak izolasyonun olmadig1 gosterilerek her iki popiilasyon da A. s. schreiberi
olarak degerlendirilmistir.

Yapilan bu ¢aligma ile tiiriin iilkemizdeki dagilis alaninin tespiti, populasyon biiyiikliigii tahmini, sicaklik, habitat
tercihi gibi baz1 ekolojik 6zellikleri ve tiri tehdit eden etmenler ile bunlar i¢in alinmasi gereken dnlemlerin belirlenmesi
amaglanmusgtir.

2. Materyal ve yontem

Tiirlin dagilis alaninin belirlenmesi amaciyla, daha 6nceden bilinen lokalitesinin bulundugu Erzin ilgesi ve buna
ek olarak Hatay ilinin Iskenderun, Payas, Dértyol ve Arsuz ilgeleri ile Adana ilinin Ceyhan ve Yumurtalik ilgelerine 2015
yilt igerisinde toplamda 33 giinliik (09-19 Haziran, 25-31 Temmuz, 1-6 Agustos ve 1-9 Eyliil tarihleri arasinda) arazi
¢aligmasi diizenlenmistir. Arazi ¢aligmalart rakimlari 0-919 m arasinda degisen 123 farkli lokalitede gergeklestirilmistir.
Arazi ¢aligmasi gergeklestirilen lokaliteler Sekil 1°de gosterilmistir. Arazi ¢aligmalari esnasinda, 6rneklerin toplandigi
bolgelerin yiikseklik ve koordinatlart Garmin marka GPS (Montana 650) ile alimmistir. Arazi caligmasi yapilan
lokalitelerin koordinatlart ZMADYU (Adiyaman Universitesi Zooloji Miizesi, Zoology Museum of Adiyaman
University) miizesinde muhafaza edilmektedir. Ekolojik yonden yapilan degerlendirmeler igin arazi ¢caligmalari sirasinda
habitata ait sicaklik, vejetasyon vb. gibi gerekli notlar alinmistir. Bununla birlikte simpatrik yasayan amfibi ve siiriingen
tiirleri de belirlenmistir. Ornekler elle yakalanmis, gerekli morfolojik degerlendirmeler ve renk-desen ozellikleri
belirlenene kadar bez torbalar icerisinde tutulmustur. Morfolojik incelemeler yapildiktan ve fotograflari ¢ekildikten sonra
toplandiklar1 alana saliverilmistir. Yapilan arazi ¢aligmalarinin tamaminda habitatlarin goriintiilenmesi ve orneklerin
fotograflanmasi i¢in Nikon D300s ve Nikon D80 marka dijital fotograf makineleri kullanilmigtir.

Populasyon biiyiikliigii tahmini hesaplanmasi: Populasyon biiyiikliigii tahmini, tiire ait bireylerin en fazla
goriildiigii. Adana Yumurtalik Serbest Bolgesi ve Asagiburnaz koyline yakin 3 farkli alanda Haziran ayinda
gerceklestirilmistir. GPS yardimiyla 50X50 m?lik karelere ayrilmis alanlar belirlenmis ve saymmlar 2 kisilik ekip ile
gergeklestirilmigtir. Yapilan sayimlar sonucunda her bir karede gbzlenen birey sayist not edilerek gézlem yapilan kare
sayisi ile orantilanmigtir. Sayim yapilan alanlar Sekil 1’de gosterilmistir. Populasyon biiyiikliigii ¢aligmalar1 ve tiiriin
aktivasyon periyodunu belirlemek {izere Sabah-Ogle-Aksam seklinde sayimlar gerceklestirilmistir. Sabah sayimlari
08:00-10:00 saatleri arasinda, 6gle sayimlari 12:00-14:00 saatleri arasinda ve aksam sayimlari 16:00-18:00 saatleri
arasinda yapilmistir. Populasyon biiyiikliigii ¢calismalari icin tiiriin sayisal olarak en fazla gozlendigi sabah sayimlari
dikkate alinmistir.

TURKEY

Sekil 1. Proje kapsaminda arazi ¢aligmalarinin yapildig lokaliteler (sol altta), tiirlin kesin dagilis alan1 (sagdaki poligonlar)
ve sayim yapilan noktalar (sag tarafta yer alan yesil daireler)
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3. Bulgular

3.1 Dagilis ve ekolojisi

Yapilan arazi ¢aligsmalart sonucunda, tiiriin sadece Erzin ve Dortyol ilgelerinin sahil kismina yakin bdlgelerinde
birbirine yakin yedi alan (toplam 329.82 ha) seklinde kesikli bir dagilis gosterdigi belirlenmistir (Sekil 1c). Bu alanlarin
326.26 hektarlik (3.26 km?) kismu Erzin ilgesi simirlar icerisinde yer alirken, 3.56 hektarlik kismu ise Dértyol ilgesi
siirlari icerisinde kalmaktadir (Sekil 2a-b). Her bir dagilis alaninin biiytikliikleri Tablo 1°de metrekare cinsinden
ozetlenmistir. Bu alanlar disinda gerek Adana ilinin gerekse Hatay ilinin sahil kisimlarinda uygun habitatlar bulunmasina
karsin tiire ait bireyler tespit edilememistir (Sekil 2¢-d). Tiiriin dagilis gosterdigi alanlar deniz kenarina yakin, ancak gelgit
sahas1 disinda otsu ve calims bitkiler ile értiilii kumlu habitatlardir. Ozetle tiiriin Anadolu populasyonunun seyrek bitkili
ve kumlu biyotoplari tercih ettigi anlasilmaktadir.

Tablo 1. Tiirtin dagilis gosterdigi alanlarin biiytikliikleri

1 2052609.476 5 5150.170
2 1012011.627 6 2878.036
3 182828.283 7 35583.996
4 7135.622

a b

Sekil 2. Tiiriin dagilis gosterdigi [a: Asagiburnaz (Erzin/Hatay, 11.06.2015); b: Yeniyurt (Dortyol/Hatay, 11.06.2015)] ve
dagilist i¢in uygun ortama sahip alanlardan [c: Giilcihan (Arsuz/Hatay, 15.06.2015); d: BOTAS (Ceyhan/Adana,
11.06.2015)] genel bir goriiniis

Haziran, Temmuz, Agustos ve Eyliil aylari icerisinde yapilan arazi ¢aligmalarinda, dis ortamda en fazla bireyin
gozlendigi saatler, diger bir deyisle aktivitenin en fazla oldugu saatler 08:00—10:00 saatleri arasidir (Tablo 2). Bu saatlerin
akabinde Haziran ayinda saat 16:00’a ve Eyliil ayinda 17:30’a kadar kadar az sayida hayvan ancak ¢aliliklar arasinda yer
degistirirken ya da caliliklarin arasindaki daha az giines alan golgelik alanlarda dinlenirken gézlenmis olmasina karsin
Temmuz ve Agustos aylarinda ise saatlerde 17:30’a kadar hava ve kum ylizeyinin sicakliginin asir1 artmasi sebebiyle
aktif bireyler gozlenmemistir. Yine Haziran ve Eyliil aylarinda saat 16:00°dan, Temmuz ve Agustos agustos aylarinda ise
saat 17:30’dan itibaren giin batimina kadar hayvanlarin sabahki yogunluga gore nispeten biraz daha az sayida olacak
sekilde aktif olduklart g6zlenmistir (Tablo 2).

Haziran, ayinda yapilan arazi caligmalarinin iireme dénemi veya hemen sonrasini kapsadigindan dolayr Temmuz,
Agustos ve Eyliil aylarina oranla daha fazla birey gzlenmistir. Haziran ayinda yapilan arazi ¢alismasi sirasinda bireylere
17-29 °C sicaklikta, agik veya bulutlu havada gozlenmistir. Haziran — Agustos doneminde juvenil bireylere
rastlanilmamuistir. Ayrica yapilan sayimlar esnasinda da erkek bireylerin disi bireylere oranla nispeten daha fazla olduklar1
gozlenmistir (Tablo 2).
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Eyliil ayinda gerceklestirilen arazi ¢alismalari sirasinda dikkati ¢eken en 6nemli husus bu ay igerisinde juvenil
bireylerin ortamda baskin oldugudur. Ergin bireyler nispeten daha az sayida gozlenmistir. Diger bir degisle, Eyliil ay1
icerisinde disi bireylerin biraktigi yumurtalardan yeni g¢ikan bireylerin (juvenil) kis uykusuna girmeden yeterince
beslenebilmek amaciyla erginlere oranla daha aktif olduklart sonucu ¢ikarilabilir.

Yapilan arazi ¢alismalart sonucunda yerel halk tarafindan Kestenkele veya Elopen olarak isimlendirilen A.
schreiberi ile simpatrik yagayan amfibi ve siiriingen tiirlerinin Ommatotriton vittatus (Gray, 1835)’un karasal formlari,
Bufotes variabilis (Palas 1769), Hyla savignyi Audoin 1827, Caretta caretta (Linnaeus 1758), Chelonia mydas (Linnaeus
1758), Testudo greaca (Linneaus, 1758), Mauremys rivulata (Valenciennes, 1833), Stellagama stellio (Linneaus 1758),
Hemidactylus turcicus (Linneaus 1758), Heremites vittatus (Olivier 1804), Chalcides ocellatus (Forskal, 1775), Eumeces
schneideri (Daudin, 1802), Ophisops elegans Ménétriés 1832, Eryx jaculus (Linnaeus, 1758), Dolichophis jugularis
(Linnaeus, 1758), Typhlops vermicularis Merrem, 1820 ve Macrovipera lebetina (Linnaeus, 1758) oldugu tespit
edilmigtir. Ayrica simpatrik olarak belirlenen bu tiirler daha 6nceki ¢aligmalarda bolgeden rapor edilmistir [9].

3.2 Ureme

Ureme dénemi, Mevsimsel kosullara gére Mart-Nisan aylar1 igerisinde baglayarak Haziran aymin ortalarmna
kadar devam etmektedir [1]. Ureme dénemi boyunca tiiriin erkek bireylerinin kuyruk alti1 kirmiz1 (Sekil 3a), disi bireylerin
ise fistik yesilidir (Sekil 3b). Erkek bireylerde kuyruk altinin kirmiziligy, disi bireylerde de fistik yesili rengin kaybolmaya
yada azalmaya baglamasi tireme doneminin sonlandigini isaret etmektedir (Sekil 3c). Ayrica erkek bireylerde kuyruk
altinin kirmiziligt, disi bireylerde ise fistik yesili rengin kaybolmaya yada azalmaya baslamasi Temmuz ayinda iireme
doneminin sonlandigini isaret etmektedir.

3.3 Davranis

Acanthodactylus schreiberi hizli bir sekilde kosan ve bu nedenle agik arazide yakalanmasi oldukga zor olan bir
tiirdiir. Rahatsiz edildiginde 6ncelikle yavas hareket eder ve daha sonra aniden hizlanarak kogsmaya baslar. 8—10 m kadar
takip edilen bireylerin ¢abuk yoruldugu ve hareketlerinin yavasladiklar1 gézlenmistir. Bu durumda renk desen agisindan
zemin ile kamuflaj 6zelligine sahip kumsu zemin {izerinde duraksar (Sekil 4a), kumu eselemek suretiyle gomiiliir (Sekil
4b) yada en yakin bitki grubunun dip kisminda yer alan 6nceden mevcut bir yuva tiineline girer. Ayrica bazi bireylerin
on ve arka ayaklarini yukari dogru kaldirip viicudunun neredeyse tamamini zemine temas ettirerek korkutma davranigi
gosterdigi ve sonrasinda g¢aliliklarin arasina kacarak saklanma davranisi sergiledigi gézlenmistir.

Acanthodactylus schreiberi kum seviyesinden yaklagik 50 cm derinlige kadar yuva olugturmaktadir (Sekil 4c).
Tiir 6zellikle hafif vejetasyonlu alanlara yuva yapmaktadir. Ayrica bu yuvalar galeri seklinde olup bir¢ok giris ¢ikisa
sahiptir. Genel bir davranig olarak tiir yuvasindan ¢ok uzaklagsmamaktadir. Bireyler yiiriir ya da kosarken kum zemin
iizerinde biraktiklari tipik ayak ve kuyruk izleri, hayvanin o boélgede bulunup bulunmadigi hakkinda ipucu verecek
niteliktedir (Sekil 4d). Ayn1 yorede gozlenen Ophisops elegans’in kum iizerinde biraktigi izler, sadece kuyrugun zemine
giiclii temasi nedeniyle sadece kuyruk izi birakmasindan dolay1 hemen ayirt edilir.

3.4. Populasyon biiyiikliigii tahmini

3 farkl1 alanda yapilan sayimlar sonucunda ortalama 50X50 m?’lik alanda ortalama 10 birey gdzlenmistir. Biitiin
alana (3.298.197 m?) orantilandiginda tahmini populasyon biiyiikliigii 13193 birey bulunmustur. Ancak habitatta yasayan
populasyonun daha kiigiik oldugu tahmin edilmektedir. Populasyon biiyiikliigiiniin yiikksek ¢ikmasinin sebebi olarak tiim
bireylerin ayni anda aktivasyon gostermesi ve populasyon biiyiikliigii ¢aligmasinin tiiriin en bol gorilldiigii ve en uygun
alanlarda yapilmis olmasidir. Dagilis alaninin u¢ kisimlarina dogru Dértyol ilgesi sinirlart igerisinde kalan yaklasik
214417,88 m?’lik alanda goriilen birey sayisi ortalama 8’dir. Ayrica tiiriin esas yogunluk gdsterdigi ve Erzin sinirlari
icerisinde kalan alanda kumluk alanlar haricinde tiire rastlanilmamigtir. Tiim bu veriler dogrultusunda daha kesin sonuglar
veren yontemlerle tiirlin populasyon bilyiikliigii izerine daha detayli ¢aligmalar yapilmasi gerekmektedir. Yapilan sayim
¢aligmalar1 sonucunda alanlarda belirlenen birey sayist Tablo 2’de 6zetlenmistir.

Tablo 2. Haziran ay1 igerisinde yapilan populasyon biiyiikliigii aligmalar1 sonuglar1 (Ortalama birey sayilar1 yuvarlanarak
verilmistir)

Lokalitelerin GPS Kodlari
1 2 3 Ortalama Birey Sayisi
Birey Sayisi (Erkek/Disi) Birey Sayisi (Erkek/Disi) Birey Sayis1 (Erkek/Disi)
Sabah 10 (7/3) 11 (7/4) 9 (7/2) 10
1.giin | Ogle 4 (3/1) 3(211) 2 (0/2) 5)
Aksam 7(6/1) 5 (3/2) 10 (6/4) 7
Sabah 12 (7/5) 11 (6/5) 10 (7/3) 11
2.giin | Ogle 3 (3/0) 4 (4/0) 8 (6/2) 5
Aksam 8 (6/2) 9 (6/3) 6 (4/2) 8
Sabah 11 (7/4) 10 (5/5) 9 (5/4) 10
3.giin | Ogle 5 (4/1) 3 (3/0) 5 (5/0) 4
Aksam 6 (3/3) 7 (5/2) 7 (413) 7
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Sekil 3. Acanthodactylus schreiberi tiiriinde eseysel dikromatizm (a: Ureme déneminde erkek bireylerin kuyruk altinda
goriilen kirmizilik, b: Ureme doneminde disi bireylerin kuyruk altinda gériilen fistik yesili renklenme, ¢: Ureme dénemi
sonrasinda erkek bireylerin kuyruk altinda goriilen renklenme) ve Juvenil bireye dair genel bir goriiniis (d)

Sekil 4. Acanthodactylus schreiberi tiiriintin bazi davranis tipleri (a: dinlenmesi ve kum tizerinde biraktig1 kuyruk ve ayak
izleri, b: Kuma gomiilerek saklandig1 yerden ¢ikan bir birey, c: Tiiriin yaklagik 50 cm derinlikteki yuvasinda bir goriiniisi,
d: kum iizerinde biraktig1 kuyruk ve ayak izlerinden bir goriiniim)

3.5. Tehditler

Tiire yonelik en 6nemli tehdidin yasam alanlarinin tarim alanina donistiiriilmesi ve kacak yapilagma oldugu
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goriilmektedir. Bu anlamda tiiriin yagam alanlar1 glinden giine daralmaktadir (Sekil 5a-b). Ayrica tiiriin yagam alanlar1 ve
etrafinda yakilan aniz yanginlar ve goriilen kirliligin Iskenderun Kertenkelesinin habitatina olumsuz etkileri de mevcuttur
(Sekil 5¢-d). Habitatlarin insanlar tarafindan tahrip edilmesi bir diger tehdittir. Bélgede bulunan kumlar yasak olmasina
ragmen, i$ makineleri ile alinip kamyonlarla tasinmaktadir (Sekil Se-f). Bu durumda bir¢ok yuva ve birey zarar
gormektedir. Ayrica baska yerlerden getirilen moloz yiginlarinin tiirin habitatlarina dokiilerek habitatin bozulmasina
neden olmaktadir.

Tiirlin sahil kisminda dagilis gosterdigi alanlarda giiniibirlik ziyaret¢i sayist oldukca fazladir. Caligilan alan
icerisinde gliniibirlik ziyaretcilerin biraktigi ¢Opler 6nemli bir kirlilik kaynagini olusturmaktadir. Buna ek olarak
dalgalarin sahile getirdigi evsel atik seviyesi de oldukca fazladir. Tarimsal (Kimyasal) ve evsel atiklarin biyotoplara ve
su kaynaklarma verdigi zarar siiphesiz bu ekosistemde yagayan biitiin canlilar1 olumsuz etkileyecektir.

k<

o s R o
Sekil 5. Acanthodactylus schreiberi tiiriine yonelik tehditler [
tarim alanlar1 (11.06.2015), b: Tiirtin dagilis alan1 igerisinde goriilen kagak yapilagma (11.06.2015), c: Asagiburnaz
kdyiine yakin bir bolgede yer alan galiliklarin yakilmasi (01.08.2015), d: Tiiriin dagilis alanina gelisigiizel atilan ¢opler
(06.09.2015), e ve f: Asagiburnaz kdyiine yakin bir bélgeden kum alimi (sirastyla 30.07.2015 ve 05.09.2015)]

4. Sonugclar ve tartisma

Acanthodactylus schreiberi, allopatrik dagilis gosteren bir tiirdiir. Tiirtin genel dagilisina bakildiginda Kibris,
Tiirkiye, Israil ve Liibnan’da dagilis gosterdigi bilinmektedir [1]. Iskenderun Kertenkelesi, iilkemizde belirtilen dagilis
alan1 BOTAS (Adana) ile iskenderun (Hatay) arasinda kalan sahil bolgeleri olarak ifade edilmektedir. Fakat yapilan
caligmalarda tiiriin dagilis alan1 sadece Yukar1 Burnaz olarak rapor edilmistir [1, 4]. Ayrica Tiirkiye’nin Dogu Akdeniz
sahillerinde birgok gezi yapmalarina ragmen, Yukar: Burnaz sahillerine benzer biyotoplarn bulunmasina karsin tiire
rastlamadiklari belirtilmistir [1].

Arazi galigmalar1 sonucunda Dértyol, Payas, Iskenderun ve Arsuz ilgelerinin sahil kisimlarinda uygun habitatlar
tespit edilmesine ragmen tiire ait bireyler tespit edilememistir. Buna ek olarak Adana ili sinirlart igerisinde tiiriin dagilis
alanina yakin bdlgelerde de arazi ¢alismasi yapilmasina karsin tiir tespit edilmemistir. Bu durum tiiriin Anadolu’da
yalnizca Burnaz Sahilinde yer alan kumluk alanlarda sinirli oldugunu isaret eder. Hatay ili, Erzin ve Dértyol ilgelerinin
genel yiiz 6lgiimiine (Sirasiyla 5403 km?, 280 km? ve 504 km?) oranla tiiriin dagilis gosterdigi alan oldukga smirhdir.
Tiiriin dagilis alanini, batida Adana Yumurtalik Serbest Bolge Tesisleri, doguda Yeniyurt kdyiiniin sahil kisminda kalan
sulak alan ve kuzey-kuzeydogusunda yer alan tarim alanlarinin sinirlandirdigi goriilmektedir. Ayrica sahil kesiminde yer
alan yazlik siteler sebebiyle de kesintili bir dagilisa sahiptir.

Giintimiize kadar yapilan baz1 ¢alismalarda tiiriin dagilis gosterdigi alanin deniz kenarina yakin, otsu ve ¢alimsi
bitkiler ile 6rtiilit kumluk bir alan olup bolgede yaygin olan bitki tiirlerinin Euphorbia paralias L., Cakile maritima Scop.,
Salso lakali L., Phragmites australis (Cav.) ve Juncus maritimus Lam. oldugu rapor edilmistir [1, 10]. Gogmen, Tok,
Kaya & Tosunoglu [6] ile Go¢men, Kasot, Yildiz, Sas, Akman, Yalginkaya & Giicel [11]’e dayanarak 6nemli bir bulgu
seklinde tiiriin Anadolu’da sadece kumluk alanlarda, Kibris’ta ise tiiriin kumluk alanlar disinda, taglik ve kayalik alanlarda
dagilis gosterdigini rapor etmistir. Bu ¢alismanin sonucunda tiiriin deniz kenarina yakin, ancak gelgit sahasi disinda otsu
ve ¢alimsi bitkiler ile ortiilii kumluk alanlarda dagilis gosterdigi belirlenmistir.
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Tirlin tilkemizde dagilis gosterdigi alana nasil ulastigi hakkinda kesin bir bilgi yoktur. Fakat Yalg¢inkaya &
Gogmen [1] Akdeniz’in bu bolgesinin ve Kibris adasinin jeolojik tarihgesi dikkate alindiginda, ana kara ve ada arasinda
meydana gelen son kara baglantisinin Miyosendeki salinite krizinin (Messinian krizi, sularin ¢ekildigi ve tuzlulugun asiri
derecede arttig1) yagandigi donemde (7.246 — 5.332 myo6) ortaya ¢iktigina dikkat ¢ekerek [12], A. schreiberi’nin bu
donemde Kibris ana stokundan ayrilarak Adana-Yumurtalik Serbest Bolgesinde ve Liibnan-Israil’de iki relikt populasyon
halinde kalmis olabilecegini ifade etmistir. Ayrica, Kibris adasinda tiiriin diger iki populasyona gore daha bol sayida
olmasinin bu diisiinceyi destekledigini ve gliniimiizde relikt olarak dagilis gosterdigi yorelerde de yagamalarina uygun
olan biyotoplarin ortadan kalkmasi ile yagam alanlarinin gecen siire zarfinda daralmis olabilecegi ihtimalinin de goz
oniinde bulundurulmasi gerektigine dikkat cekmistir.

Iskenderun Kertenkelesi IUCN’in tiirlere ait kirmiz1 listesinde EN (Tehlike altinda/Endangered) kategorisinde
yer almaktadir [13]. Sinirli bir alanda dagilis gdsteren tiir i¢in giiniimiize kadar T.C. Tarim ve Orman Bakanlig: tarafindan
2015 yilinda 5 yillik bir siireyi kapsayan “Iskenderun Kertenkelesi (Acanthodactylus schreiberi) Tiir Eylem Plam” diginda
korumaya yonelik herhangi bir calisma yapilmanustir. iskenderun Kertenkelesi BERN sézlesmesi EK 1I'ye gére koruma
alta alinan tiirlerden biri olmasina karsin CITES sozlesmesi eklerinde yer almamaktadir. Iskenderun Kertenkelesi’nin
habitat alanin 5000 km?’nin altinda ve/veya isgal ettigi alanin 500 km?’den daha az, habitatlarin ciddi olarak par¢alanms
olmasi, bulundugu alan, isgal ettigi alan, habitat alan1 ve/veya ¢esidi, lokalite veya alt populasyon sayisinin az olmasindan
dolay1 Tehlike altinda (Endangered- B2a, EN) olarak koruma durumunun devam etmesi gerektigi kanisina varilmustir.

Al-Hassem [14] tarafindan yapilan ¢alismada, cesitli etkenlerin kumul alana yonelik etkilerin ortaya konmasi
amaciyla Acanthodactylus scutellatus (Audouin, 1827) tiiriiniin Kuveyt populasyonlari aragtirilmustir. Cevresel kirliligin,
tiirtin tizerindeki baskilarini ortaya koyarak popiilasyonda yasanan diisiisiin sebebi olarak ifade etmistir [14]. Benzer
sekilde Akiki, Saade, Hokayem, Hraoui-Bloquet & Nassar [15] tarafindan A. s. syriacus iizerine yapilan arastirmada
cevresel kosullarin tiir izerinde yarattig1 olumsuz etkinin disi tireme modellerinde diisiik iireme giiciine sebep oldugunu
gOstermistir.

Cevresel sorunlar A. schreiberi’nin iilkemiz populasyonunuda etkilemekte ve giinden giine populasyon
yogunlugu ve dagilis alanmin diisiisiine sebep olmaktadir. Bu durum tiiriin {ilkemizdeki tek dagilis alaninin ortadan
kalkmasina ve belki de yok olmasina sebep olabilir. Zira civardaki sert zeminli yorelerde hayvan yagamamaktadir. Bu da
tiirtin {ilkemizde ekstrem bir habitati tercih ettigini géstermekte ve lilkemizde relikt tiir seklinde giinden giine daralan bir
dagilis gosterdigini desteklemektedir.

Giiniimiize kadar tiirin iilkemizdeki populasyon durumunun belirlenmesine yonelik herhangi bir ¢aligma
gerceklestirilmemistir. Bu ¢alismanin sonucunda; tiiriin dagilis alan1 sinirlari ve popiilasyon biiyiikliigii gibi bazi ekolojik
ozellikleri ve tiirii tehdit eden faktorler ve alinmasi gereken &nlemleri belirlenmistir. Bu proje ile Iskenderun
Kertenkelesinin Hatay ilinin Erzin ve Dortyol ilgelerinde yer alan Burnaz Sahilinde 7 alanda kesikli dagilis gdsterdigi
belirlenmis ve gerceklestirilen ¢aligmalarinin sonucu populasyon biiyiikliigii 13193 birey olarak tahmin edilmistir.

Tesekkiir

Bu ¢aligma T.C. Tarim ve Orman Bakanligi, Doga Koruma ve Milli Parklar Genel Miidirliigii, 7. Bolge
Miidiirliigii, Hatay Sube Miidiirliigii tarafindan yiiriitilen “Hatay Ili, Iskenderun Kertenkelesi (Acanthodactylus
schreiberi) Tiir Eylem Plam” projesi kapsaminda hazirlanmistir. Bu nedenle Bakanlhigin Sube Miidiirliigii personeline
desteklerinden dolayr tesekkiir ederim. Ayrica Saha c¢alismalarina katilan Mehmet Zilfii YILDIZ’a (Adiyaman
Universitesi Fen-Edebiyat Fakiiltesi Biyoloji Béliimii) ve haritanin hazirlamasina yardim eden Mehmet GUL’e tesekkiir
ederim.
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Abstract

The directional preferences of the Yellow Wagtail, Motacilla flava, subspecies were studied by orientation cage
experiments performed during the spring migration between 2004 — 2006 in Kizilirmak Delta. Spring passage of Yellow
Wagtail starts in late March, reaches a peak in mid-April, and then decreases progressively towards the mid-May at
Kizilirmak Delta. 369 orientation experiments with Busse cages were conducted with the five M. flava subspecies (M. f.
beema, M. f. feldegg, M. f. flava, M. f. melanogrisea, M. f. thunbergi) and two hybrids (M. f. superciliaris and M. f.
dombrowskii). Both our observation and ringing data showed that the Yellow Wagtail subspecies stop-over in mixed
flocks during spring migration in Kizilirmak Delta before they cross the Black Sea, which is a large migration barrier,
and use this area for resting and feeding. According to the orientation experiments’ results, the subspecies showed mean
orientation to the north. The predominant migration direction of M. flava subspecies were determined as northwest (NW)
and northeast (NW). The taxa of this species head for north and thus they head for their breeding areas not before passing
over the Black Sea, but after passing over the Black Sea.

Key words: busse cage, Kizilirmak Delta, Motacilla flava, orientation, Yellow wagtail

*

ilkbaharda Kizihrmak Deltasi’ndan go¢ eden Sar1 kuyruksallayan (Motacilla flava) (Linnaeus, 1758)
alttiirlerinin yonelim tercihleri

Ozet

Motacilla flava (Sar1 kuyruksallayan) taksonlarinin yonelim davraniglarini belirlemek amaciyla Kizilirmak
Deltasi’nda 2004 - 2006 yillar1 arasinda ilkbahar gogii sirasinda oriyantasyon kafesi deneyleri yapildi. Kizilirmak
Deltasi’nda, Sar1 kuyruksallayanlarin ilkbahar gog¢ii mart ay1 sonunda baslar, nisan ay1 ortasinda en yiiksek seviyesine
ulasir ve mayis ayi ortalaria dogru gérece azalir. 2004 — 2006 yillar1 arasinda bes alttiir (M. f. beema, M. f. feldegg, M. f.
flava, M. f. melanogrisea, M. f. thunbergi) ve iki hibride (M. f. superciliaris and M. f. dombrowskii) Busse kafesleri ile
369 oriyantasyon deneyi yapildi. Oriyantasyon deneyleri ve halkalama ¢alismalar1 sonuglarina gore M. flava taksonuna
ait bireyler, ilkbahar gogii sirasinda biiylik bir gog¢ bariyeri olan Karadeniz’i agsmadan 6nce Kizilirmak Deltasi’nda karigik
stiriler halinde konaklamakta ve alan1 dinlenme ve beslenme i¢in kullanmaktadir. Oriyantasyon deneylerinden elde edilen
sonuglara gore M. flava’ya ait alttiirler, kuzeye yonelmislerdir. M. flava’nin agirlikli go¢ yoni, kuzeybati (KB) ve
kuzeydogu (KD) olarak tespit edilmistir. M. flava taksonlari, Karadeniz’i agmadan 6nce degil de, Karadeniz’i gectikten
sonra iireme alanlarina dogru yonelmektedirler.

Anahtar kelimeler: busse kafesi, Kizilirmak Deltasi, Motacilla flava, oryantasyon, Sar1 kuyruksallayan
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1. Introduction

Billions of migratory birds annually go back and forth the hundreds and even thousands of kilometers between
their wintering and breeding grounds [1; 2].

For many long-distance migrants such as geese, swans, raptors, cranes or passerines have to stop at several
available stopover sites between wintering and breeding areas [2; 3; 4; 5]. Each bird species follows its own route, with
its own departure and arrival dates, its own migration strategy and migratory behaviour [2]. The direction of migration is
a heritable characteristic and experiments documented that during migration, birds find their ways according to
endogenous factors that are controlled genetically [6].

Migratory songbirds may use several biological compasses such as stars, skylight polarization, geomagnetic field
for orientation to find geographic directions and most birds remember and use visual signs such as hills, valleys, even
skyscrapers in big cities [7].

The Yellow Wagtail is a common Palearctic passerine that includes thirteen subspecies - all with a parapatric
distribution (only limited overlap) of breeding ranges in the Northern Hemisphere [8; 9; 10]. All subspecies breed in the
Palearctic and winter in Africa and/or southern Asia. The Yellow Wagtail subspecies leave the wintering grounds in
tropical Africa in sequence according to breeding latitude, with more southerly breeding (and northerly wintering)
populations migrating earlier [11]. First M. f. feldegg (February - March) leave Central Africa, followed by M. f. flava
(March - April) and lastly M. f. thunbergi (April — early May). All these taxa migrate to the north through the Middle East
from the middle of March to May. Different subspecies reach the southern part of Israel in different time period: M. f.
feldegg, generally mid February — late March (they reach the highest number from mid- to late March), M. f. beema and
M. f. flava generally from early April to mid May (they reach the highest number in the second part of April) and M. f.
thunbergi generally reach this area within the period from mid April to late May [10; 11; 12]. Yellow Wagtails arrive at
their breeding grounds between March and April in the southern Europe, from late March to early May in Central Europe,
in mid April in South Scandinavia and in mid May in Northern Scandinavia [10 12].

Turkey is placed on the Blacksea/Mediterranean European migratory flyway of the Western Palearctic and most
studies on migration have been focused on the Western and Central European Flyways [13, 14]. Like some other wetlands
in Turkey, Kizilirmak Delta is visited by a remarkable variety of birds in spring migration [15; 16] however especially
passerine migration is little known [17]. Even though Yellow Wagtails are suitable for orientation cage experiments, there
are no studies or data on the migratory behavior or directional preferences during the migration period of Yellow Wagtails
in Turkey. This study was carried out to determine directional preferences of the Yellow Wagtail subspecies by
conducting orientation experiments with Busse cages during spring migration at Kizilirmak Delta in Turkey.

2. Materials and methods

Orientation experiments were conducted in Kizilirmak Delta Wildlife Protection Area (41° 36 N 36° 05° E)
during the spring migration in 2004, 2005 and 2006 (Figure 1).
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Figure 1. Kizilirmak Delta and the study site
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Pinters (one-way entrance crayfish basket) and 7 and 12 m long mist nets were used to catch the birds. The traps
and nets were left open all day from dawn to dusk and checked every hour in accordance with SE European Bird Migration
Network (SEEN) methodology [18].

Sex and subspecies of each bird was determined based on plumage characteristics [8]. After taking the biometrics
(fat score, wing formula, wing and tail length) orientation experiments were carried out with Busse cages on ringed birds
cought during their spring migration [19]. “The bird was placed inside Busse flat cage (10 cm height, 36 cm in diameter)
made of two circles connected by eight vertical sticks, sides covered with transparent foil, divided into 8 sectors, and top
covered with netting that allows tested individuals to see the sky” [20; 21]. The cage was placed on a hexagonal platform,
which was made of slat [21]. The cage was placed in the centre of nontransparent, uniformly coloured open cylinder,
which had a diameter of 110 cm and a height of 40 cm that prevented a study bird from seeing any landmarks and with
one of the vertical sticks oriented to the north. The bird, which was kept waiting in a cotton bag was put inside the cage
in a way that it could not see its surroundings. Tested individuals were released after a 10 minute test. The experiments
were conducted in the day time and in an area away from objects such as trees and shrubs, where the bird could only see
the sky when it was inside the cage. Experiments were not conducted when it was rainy or the wind force was over 6
according to the Beaufort scale.While bird try to escape from the cage, it leaves traces such as pecks, scratches and holes
on the stretch film with bill and claws [6; 19]. After the test the scratches and holes left by the bird on the stretch film
were counted for each of the 8 sectors. The orientation of the birds was calculated with ORIENTIN 45 computer program,
in which multimodal distributions are taken into consideration [22]. The results were drawn in Corel Quattro Pro 8 as 16-
sector radar graphs; the headings indicate the distribution of individual vectors of all the birds from the sample [23]. The
direction of the compound vector is expressed in degrees.

3. Results

We performed orientation experiments with five M. flava subspecies (M. f. beema, M. f. feldegg, M. f. flava, M.
f. melanogrisea, M. f. thunbergi) and two intra-specific hybrids (M. f. superciliaris and M. f. dombrowskii) of which 369
birds showed orientation significantly different from random (y? -test: p<0.01) (Table 1). Inactive birds and birds that
were found to show random distribution by chi-square test were excluded from further analyses.

Table 1. The Number of orientation tests performed per year for each subspecies

2004 2005 2006 Total
M.f.beema 11 78 13 102
M.f.feldegg 11 31 7 49
M.f.flava 18 86 26 130
M.f.melanogrisea 7 19 4 30
M.f.thunbergi 2 8 - 10
M.f.dombrowskii 10 13 5 28
M.f.superciliaris - 17 3 20
Total 59 252 58 369
Table 2. Preferred directions (%) of tested Yellow Wagtail subspecies in Kizilirmak Delta, Turkey
2004 (%) 2005 (%0) 2006 (%0)
NE NW SE SW NE NW  SE SW NE NW  SE SW
M.f.beema 273 23 248 248 543 346 81 29 46.1 278 131 13
M. f. feldegg 60 20 - 20 53 329 4 10 38.3 48 13.7 -
M. f. flava 46.1 299 4.7 19.2 462 355 9.2 9.1 63 317 53 -
M.f.melanogrisea 36.3 48.7 5.7 9.3 517 363 19 10 50 - 142 358
M. f. thunbergi 752 128 5 7
M.f.superciliaris 455 269 119 157
M. f.dombrowskii ' 32.2 59.1 - 8.7 38 483 54 8.3 75 25 - -

*NE: northeast, NW: northwest, SE: southeast, SW: southwest

M. f. beema and M. f. flava showed dominantly northeast (here after NE) direction for each three years. M. f.
thunbergi and M. f. superciliaris were tested only for 2005 and both of them headed to NE. In the case of M. f. feldegg
two main directions NE in 2004 and 2005 and also significant northwest (here after NW) direction in 2006 were
distinguished. The NW direction was showed also by M. f. melanogrisea in 2004, while NE in 2005 and 2006. NW
direction was dominant in 2004 and 2005 but NE direction was also significant in 2006 for M. f. dombrowskii. The mean
orientation of the species was to the north. Dominant direction NE was 41.9% in 2004, 46.6% in 2005 and 48.3% in 2006
while NW were 30.5% in 2004, 59.1% in 2005 and 37.5% in 2006 (Figure 2). The average azimuths were A=2° in 2004
(n=60), A=15°1in 2005 (n=253) and A=2° in 2006 (n = 58). Headings to the southwest and southeast had the least share
of overall percentage (< 20%).
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Figure 2. Preferred migratory direction of the Yellow Wagtail to the breeding grounds in spring through the Kizilirmak
Delta (Adapted from [8]) (red arrow:2004, yellow arrow:2005; green arrow:2006)

4, Conclusions and discussion

The orientation experiments were conducted using the Busse method to determine the directional preferences of
the Yellow Wagtail subspecies during migration peaks in spring migration in the Kizilirmak Delta. According to our
ringing data and observations M. flava shows two distinct peaks of migration, one in mid-April and second in early May
at Kizilirmak Delta.

After refuelling in Kizilirmak Delta, the Yellow Wagtail subspecies crossed the Black Sea and headed toward
the breeding areas. It was found that the directional preferences of M. flava subspecies were not significantly different
from each other and they generally headed for north. The directions preferred by individuals in M. flava taxon at
Kizilirmak Delta were coincides with the spring migration directions stated by Wood [24] and Bell [11; 25]. Trocinska et
al., [21] stated that Busse cage experiments indicate the birds local directional preferences. However, Zehtindjiev et al.,
[26] found that the Sedge Warblers (Acrocephalus schoenebaenus) in the Busse cages showed long-term directional
preferences based on the results of their experiments. The dominant headings NE and NW probably showed us the
directions of departure and may reflect migration flights to the breeding areas.

Some birds showed also a second, opposite direction or headed exclusively northwest or northeast. At least %20
percentage of the M. flava reflected the reverse direction in spring migration. It might happen that under the stress a bird
wanted to leave the cage in the opposite direction [27; 28]. Cases of reverse migration were noted also in natural conditions
[29; 30]. Researchers have also stated that individuals of different populations which migrate from different areas can
make different direction preferences from other individuals [31; 32].

Kizilirmak Delta is an important staging area for M. flava and other migrant passerines. The Delta is the last
stopover before crossing of the Blacksea to the north. They are oriented until they reach the Black Sea, which is an
important migration barrier and after they cross the Black Sea, they realize their navigation. We still do not know much
about which compass systems the birds use during migration [33]. Yellow Wagtails must fly at least 350 km without
stopping to cross the Black Sea, which is the shortest distance between Kizilirmak Delta and other side of Black Sea. This
statement can be supported by the fact that on migration birds prefer to minimize arrival time, distance, energy or
predation risk while increasing the chance of finding a nest and finding a mate [34; 35].

No previous orientation experiment data have been found for M. flava subspecies and this is the first study to
document the directional movements of Yellow Wagtails in the spring in Turkey.

Doing similar studies both at the stopover areas of the Motacilla taxa and on the other side of the Black Sea will
greatly contribute to the determination of the directional preferences during the migration period. The improvement of
larger data sets fom both sexes will allow more presice results of preferences. However, this problem still needs further
analyses. The spatio-temporal migration strategies should be studied with geolocator especially for autumn and spring
migration.
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Abstract

This study was performed with 1296 specimens of Vespidae collected from Adana province and its districts in
2017 during June and October. At the end of the study, 24 species and subspecies were collected from the subfamilies
Vespinae, Polistinae and Eumeninae. Vespa crabro Linnaeus, 1758; Vespula (Paravespula) vulgaris (Linnaeus, 1758);
Polistes (Polistes) associus Kohl, 1898; Polistes (Polistes) biglumis (Linnaeus, 1758); Allodynerus floricola floricola (de
Saussure, 1853); Eumenes pomiformis (Fabricius, 1781); Ancistrocerus longispinosus (de Saussure, 1855); Ancistrocerus
parietum (Linnaeus, 1758) and Symmorphus (Symmorphus) gracilis (Brullé, 1833) were reported as new records for
Adana province. In this study, it is aimed to contribute to the Vespidae fauna of Adana province.

Key words: social wasps, systematic, Vespinae, Polistinae, Eumeninae

*

Adana ili Vespidae tiirleri (Hymenoptera: Vespoidea) iizerine faunistik arastirmalar

Ozet

Bu ¢alisma 2017 yili Haziran - Ekim aylarinda Adana il merkezi ve ilgelerinden toplanan 1296 Vespidae 6rnegi
ile gergeklestirilmistir. Calisma sonunda Vespinae, Polistinae ve Eumeninae altfamilyalarindan toplam 24 tiir ve alttiir
toplanmugtir. Vespa crabro Linnaeus, 1758; Vespula (Paravespula) vulgaris (Linnaeus, 1758); Polistes (Polistes) associus
Kohl, 1898; Polistes (Polistes) biglumis (Linnaeus, 1758); Allodynerus floricola floricola (de Saussure, 1853); Eumenes
pomiformis (Fabricius, 1781); Ancistrocerus longispinosus (de Saussure, 1855); Ancistrocerus parietum (Linnaeus, 1758)
ve Symmorphus (Symmorphus) gracilis (Brull¢, 1833) Adana ili Hymenoptera faunasi i¢in yeni kayittir. Bu ¢alismayla
Adana ili Vespidae faunasina katki saglanmasi amaglanmustir.

Anahtar kelimeler: sosyal yaban arilari, sistematik, Vespinae, Polistinae, Eumeninae
1. Introduction

Vespidae species are represented by 250 genera and six subfamilies, and these subfamilies are Euparagiinae,
Eumeninae, Masarinae, Stenogastrinae, Polistinae and Vespinae [1]. Vespidae is organized into six extant subfamilies.
Three subfamilies comprise solitary wasps: Euparagiinae, once and diverse group of which only one genus remainstoday
with ten nearctic species; Masarinae, which feed on flower pollen and the highly species-rich subfamily Eumeninae, or
potter wasps. The three other subfamilies are Stenogastrinae, primitively social wasps from Southeast Asia; Polistinae, or
paperwasps, the most diverse group of social wasps and Vespinae, including yellow jackets and hornets [2, 3].

A total of 269 species and 32 subspecies in 53 genera of the subfamilies Vespinae, Polistinae, Eumeninae and
Masarinae have been recorded from Turkey. The type localities of 73 species and 16 subspecies of this family are located
in Turkey; 56 species and 11 subspecies are endemic for Turkish fauna [4, 5, 6, 7].

The Adana province, which was selected as the study area, is in the Eastern portion of Turkey’s Mediterranean
Region. To the south, the province is bounded a 160 km shoreline of the Mediterranean Sea. Adana province has a
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characteristically Mediterranean climate, with summers that are dry and warm, and winters that are rainy and mild.
Average annual precipitation is 625 mm, while the coldest month is January, the warmest month is August. Turkey is
notably rich in terms of ophiolitic rock and endemism. The ultramaphic rocks are present throughout Turkey except for
the eastern and south eastern part of the country They are abundantly found in Kiitahya, Balikesir, Antalya, Mugla, Hatay
and Adana regions in Amanos Mountains, in Eastern Taurus, north and northeast of Mersin and between Nigde and
Adana, in Aladag massive and thousands of kilometer square land from Adana to Erzincan. Also, they are locally
distributed between Ankara and Canakkale regions [8]. The dominant form of vegetation is maquis scrub, while terebinth,
heather, phyllrea, mastic, cercis, sycamore, wild olive and oleander plants are also widely distributed in the region. Tree
species such as pine, oak, fir, juniper and cedar are observed at altitudes of between 800—-2000 meters, while alpine prairies
dominate after the 2000-meter point.

In Turkey, comprehensive faunistic studies on the family of Vespidae are extremely limited. Tiizlin and Tanyolag
[9] gave the records of the Aegean region Vespidae species and determined their distribution areas. Yildirim and Ozbek
[10, 11, 12] conducted research on the species of Eastern Anatolia Vespinae and Polistinae. Yildirim [4] also gave a list
of all of Turkey according to the distribution of species and species of Vespidae geographic region.

In this study, it was aimed a systematic evaluation of the Vespidae species in order to contribute to existing
knowledge on fauna, species distribution areas and biodiversity.

2. Materials and methods

In this study, 1296 Vespidae specimens was evaluated which were collected within the province of Adana and
its districts between June and October 2017. The specimens were caught using insect nets between 09:00 AM and 06:00
PM during the day, and the captured specimens were place inside killing jars containing a mixture of potassium cyanide
(KCNBs) and gypsum, which were then placed in cardboard boxes together with labels indicating the location, coordinates,
altitude, date of collection and the name of the collector. For each species, the characteristics of the habitat as well as
certain ecological features, such as the plant sources of nutrition were noted. The specimens converted to museum material
were examined based on their morphologies, color and patterns. Examinations were made using a LEICA (EZ4)-brand
stereo microscope.

The control and identification of the specimens was carried out based on the methods applied in Tiiziin &
Tanyolag [9], Yildinm & Kojima [13], Yildirim [4], Yildinnm & Gusenleitner [5] and Fateryga [14]. When noting the
types of materials examined, information was provided for each species on the total number of specimens collected, the
location and altitude at which they were collected, the date of collection, and the sex of the specimens. Furthermore,
information was also garnered on the distribution of the relevant species in Turkey and the Palaearctic Region.

The abbreviations for regions are given as follows: AE= Aegean, BS= Black Sea, CA= Central Anatolia, EA=
Eastern Anatolia, MA= Marmara, MD= Mediterranean, SA= Southeastern Anatolia Regions.

3. Results

Subfamily Vespinae

Genus Vespa Linnaeus, 1758

Vespa crabro Linnaeus, 1758

Material Examined: Adana: Ceyhan, 212 m, 23.VIL.2017, 19, Kozan, 371 m, 16.VII1.2017, 299, Feke, 364 m,
18.VIIL.2017, 299, Yumurtalik, 14 m, 25.VII1.2017, 19, Ceyhan, 72 m, 26.VIIL.2017, 19, Ceyhan, 78 m, 2.1X.2017,
19, Feke, 364 m, 19.1X.2017, 19, 243 Saimbeyli, 570 m, 20.1X.2017,29 Q, Aladag, 542 m, 23.1X.2017,39 @, Karaisali,
306 m, 24.1X.2017,299, Pozanti, 1036 m, 24.1X.2017, 49 % (Totally 22 specimens, leg. Samet Eray Yalniz).
Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].

Distribution in the Palaearctic Region: Europe, Russia, Iran, Caucasus, Turkmenistan, Kazakhstan, Taiwan, Mongolia,
China, Japan, Korea [14].

Remarks: This species is new record for Adana province.

Vespa orientalis Linnaeus, 1771

Material Examined: Adana: Karatas, 13 m, 14.V1.2017, 399, Ceyhan, 33 m, 22.V1.2017, 399, Kozan, 304 m,
13.VIL.2017, 699, 283, Feke, 557 m, 14.VI1.2017, 792, Imamoglu, 86 m, 18.VIL.2017, 3@ 2Q, Sarigam, 317 m,
19.VI1.2017, 399, Yiiregir, 42 m, 24.VI1.2017, 29 ?, Yumurtalik, 20 m, 26.VI.2017, 49 @, Karatag, 8 m, 27.VI1.2017,
699, Feke, 580 m, 14.VIIL.2017, 599, Kozan, 342 m, 15.VII1.2017, 429, 2873, Kozan, 371 m, 16.VIIL.2017, 329,
Imamoglu, 94 m, 17.VIIL.2017, 2QQ, Saimbeyli, 884 m, 19.VII1.2017, 6Q 9, Sarigam, 337 m, 24.VIIL.2017, 392,
Yumurtalik, 14 m, 25.VII1.2017, 699, 38J, Cukurova, 48 m, 30.VIIL.2017, 499, Seyhan, 58 m, 31.VII1.2017, 399,
Ceyhan, 78 m, 2.1X.2017, 892,433, Kozan, 371 m, 18.1X.2017,22%, 633, Feke, 364 m, 19.1X.2017, 6Q @, Saimbeyli,
570 m, 20.I1X.2017, 399, Seyhan, 326 m, 21.1X.2017, 599, Karatag, 24 m, 22.1X.2017, 499, Aladag, 225 m,
23.1X.2017,499Q, imamoglu, 278 m, 23.1X.2017, 39 @, Karaisal1, 306 m, 24.1X.2017, 82 ¢ (Totally 133 specimens, leg.
Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].
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Distribution in the Palaearctic Region: Eastern and Southern Europe, Cyprus, Iraq, Syria, Iran, Russia, Caucasis, North
Africa, Somalia, Lebanon, Jordan, Israel, Saudi Arabia, Yemen, Oman, UAE, Kazakhstan, Afghanistan, Pakistan, Central
Asia [14].

Genus Vespula Thomson, 1869

Vespula (Paravespula) germanica (Fabricius, 1793)

Material Examined: Adana: Ceyhan, 32 m, 12.V1.2017, 149 Q, Yumurtalik, 24 m, 13.V1.2017, 62 2, 28, Karatas, 13
m, 14.V1.2017, 599, Karaisal;, 317 m, 15.V1.2017, 829 38, Seyhan, 312 m, 18.V1.2017, 102 2Q, Cukurova, 27 m,
19.V1.2017, 499, Kozan, 284 m, 20.V1.2017, 799, imamoglu, 85 m, 21.V1.2017, 399, Ceyhan, 33 m, 22.V1.2017,
1099, 5848 Kozan, 316 m, 10.VIL.2017, 592, Feke, 364 m, 11.VIL.2017, 4Q @, Saimbeyli, 950 m, 12.VIL.2017, 529,
Kozan, 304 m, 13.VIL.2017, 599, Feke, 557 m, 14.VI1.2017, 69 %, Feke, 603 m, 15.VI.2017, 49 %, Kozan, 356 m,
16.VI1.2017, 5QQ, Tufanbeyli, 1470 m, 17.VIL.2017, 299, Imamoglu, 86 m, 18.VIL.2017, 49, Saricam, 312 m,
19.VIL.2017, 399, Seyhan, 33 m, 20.VIL.2017, 499, Cukurova, 30 m, 21.VIL.2017, 3929, 28J, Ceyhan, 156 m,
22.VI1.2017, 299, Yiiregir, 42 m, 24.VI1.2017, 329, Feke, 580 m, 14.VII.2017, 499, Kozan, 342 m, 15.VII.2017,
599, Saimbeyli, 884 m, 19.VIIL.2017, 322, Cukurova, 48 m, 30.VIIL.2017, 422, 2483 Seyhan, 58 m, 31.VIIL.2017,
599, Ceyhan, 154 m, 1.1X.2017, 299, Ceyhan, 78 m, 2.1X.2017, 299, Ceyhan, 37 m, 3.1X.2017, 1299, Saimbeyli,
570 m, 20.IX.2017, 822, 543, Seyhan, 326 m, 21.1X.2017, 399, Karatas, 24 m, 22.1X.2017, 999, Aladag, 225 m,
23.1X.2017, 112 Q, imamoglu, 278 m, 23.1X.2017, 622, Pozant1, 1036 m, 24.1X.2017, 229 (Totally 270 specimens,
leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Syria, Iraq, Iran, Russia, Caucasus, North Africa, Jordan, Lebanon,
Israel, Afghanistan, Pakistan, Central Asia, Kazakhstan, Mongolia, Taiwan, China, Korea [14].

Vespula (Paravespula) vulgaris (Linnaeus, 1758)

Material Examined: Adana: Kozan, 316 m, 10.VIL.2017, 19, Feke, 557 m, 14.VI1.2017, 299, Feke, 603 m,
15.VIL.2017, 19, Tufanbeyli, 1470 m, 17.VI1.2017, 399 (Totally 7 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Albania, Austria, Azerbaijan, Belarus, Belgium, Bosnia & Herzegovina,
Bulgaria, Caucasus, China, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Georgia, Germany, Greece,
Hungary, Iceland, India, Iran, Ireland, lsrael, Italy, Japan, Kazakhstan, Krygyzstan, Korea, Kyrgyzstan, Latvia,
Liechtenstein, Lithuania, Luxemburg, Macedonia, Moldova, Mongolia, Netherlands, Norway, Pakistan, Poland, Portugal,
Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Syria, United Kingdom, Ukraine. [15].
Remarks: This species is new record for Adana province.

Genus Dolichovespula Rohwer, 1916

Dolichovespula (Metavespula) sylvestris (Scopoli, 1763)

Material Examined: Adana: Ceyhan, 156 m, 22.VIL.2017, 299, Kozan, 342 m, 15.VIIL.2017, 299 (Totally 4
specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Syria, Iran, North Africa, Russia, Caucasus, Afghanistan, Pakistan,
Central Asia, Kazakhstan, Mongolia, China [14].

Subfamily Polistinae

Genus Polistes Latreille, 1802

Polistes (Polistes) associus Kohl, 1898

Material Examined: Adana: Ceyhan, 32 m, 12.V1.2017, 499, Yumurtalik, 24 m, 13.V1.2017, 699, Karatag, 13 m,
14.V1.2017, 599, Karaisali, 317 m, 15.V1.2017, 629, Seyhan, 312 m, 18.V1.2017, 699, Kozan, 284 m, 20.V1.2017,
799, Ceyhan, 33 m, 22.V1.2017, 79 9, Kozan, 316 m, 10.VI1.2017, 59 9, Feke, 364 m 11.VI.2017 79 ?, Kozan 304 m
13.VIL.2017 599, Feke 557 m 14.VI1.2017 629, Feke 603 m 15.VIL.2017, 499, 283, Kozan, 356 m, 16.VII.2017,
799, Ceyhan, 156 m, 22.VI1.2017, 599, 243, Feke, 580 m, 14.VII1.2017, 49 Q, Kozan, 342 m, 15.VIIL.2017, 5992,
Saimbeyli, 884 m, 19.VII1.2017, 399, Cukurova, 48 m, 30.VIIL.2017, 699, Ceyhan, 154 m, 1.1X.2017, 299, Ceyhan,
78 m, 2.I1X.2017, 899, Saimbeyli, 570 m, 20.I1X.2017, 599, Seyhan, 326 m, 21.1X.2017, 399, Karatag, 24 m,
22.1X.2017,99 % (Totally 129 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].

Distribution in the Palaearctic Region: Southern Europe, Israel, Azerbaijan, China [16].

Remarks: This species is new record for Adana province.

Polistes (Polistes) biglumis (Linnaeus, 1758)

Material Examined: Adana: Ceyhan, 33 m, 22.VI.2017, 299, Kozan, 316 m, 10.VIL.2017, 19, Feke, 364 m,
11.VIL.2017, 19, Kozan, 304 m, 13.VI1.2017, 19, 13 (Totally 6 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: BS, CA, EA, MA, MD Regions [4].

Distribution in the Palaearctic Region: Europe, Iran, Russia, Caucasus, Northern Africa, Kazakhstan [17].

Remarks: This species is new record for Adana province.

Polistes (Polistes) dominula (Christ, 1791)
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Material Examined: Adana: Ceyhan, 32 m, 12.V1.2017, 799, Yumurtalik, 24 m, 13.V1.2017, 699, Karatag, 13 m,
14.V1.2017, 599, Seyhan, 312 m, 18.V1.2017, 109 Q, Cukurova, 27 m, 19.V1.2017, 499, Kozan, 284 m, 20.V1.2017,
7922, iImamoglu, 85 m, 21.V1.2017, 322, Ceyhan, 33 m, 22.V1.2017, 1129, 433, Kozan, 316 m, 10.VIL.2017, 592,
Feke, 364 m, 11.VIL.2017, 499, Kozan, 304 m, 13.VI.2017 599, Feke, 557 m, 14.VIL.2017, 399, Feke, 603 m,
15.VI1.2017, 422, 243 , Kozan, 356 m, 16.VI1.2017, 522, 243, imamoglu, 86 m, 18.VI1.2017, 49 @, Saricam, 312
m, 19.VIL.2017, 399, Seyhan, 33 m, 20.VIL.2017, 499, Cukurova, 30 m, 21.VIL.2017, 599, Ceyhan, 156 m,
22.VIL.2017, 622 ,28J3, Feke, 580 m, 14.VII1.2017, 592, Kozan, 342 m, 15.VIIL.2017, 622, Saimbeyli, 884 m,
19.VIIL.2017, 399, Cukurova, 48 m, 30.VIII.2017, 629, Ceyhan, 154 m, 1.1X.2017, 29 2, Ceyhan, 78 m, 2.1X.2017,
299, Saimbeyli, 570 m, 20.IX.2017, 592, 383, Seyhan, 326 m, 21.1X.2017, 39 @, Karatas, 24 m, 22.1X.2017, 792,
13, Aladag, 225 m, 23.1X.2017, 599, Imamoglu, 278 m, 23.1X.2017, 299 (Totally 161 specimens, leg. Samet Eray
Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Syria, Iran, Russia, Caucasus, North Africa, Jordan, Israel,
Afghanistan, Pakistan, Central Asia, Kazakhstan, Mongolia, China [14].

Polistes (Polistes) gallicus (Linnaeus, 1767)

Material Examined: Adana: Ceyhan, 32 m, 12.V1.2017, 1499, Karaisali, 317 m, 15.V1.2017, 1199, Cukurova, 27 m,
19.V1.2017, 529, Kozan, 284 m, 20.V1.2017, 722, Imamoglu, 85 m, 21.V1.2017, 329, Ceyhan, 33 m, 22.V1.2017,
15922, 2843, Kozan, 316 m, 10.VIL.2017, 99 Q, Saimbeyli, 950 m, 12.VI1.2017, 522,13, Kozan, 304 m, 13.VIL.2017,
792, Kozan, 356 m, 16.VIL.2017, 82 Q, Tufanbeyli, 1470 m, 17.VI1.2017, 322, Imamoglu, 86 m, 18.VI1.2017, 422,
Sarigam, 312 m, 19.VI.2017,39 %, Seyhan, 33 m, 20.VI1.2017, 4299, Cukurova, 30 m, 21.VI.2017, 59 9, Ceyhan, 156
m, 22.VI1.2017,29 92, 38J, Yiiregir, 42 m, 24.VI1.2017, 392, Kozan, 342 m, 15.VII1.2017, 82 2, 24, Saimbeyli, 884
m, 19.VIIL.2017, 32 Q, Cukurova, 48 m, 30.VIIL.2017, 692, 13, Seyhan, 58 m, 31.VIIL.2017, 599, Ceyhan, 154 m,
1.1X.2017,49Q, Ceyhan, 78 m, 2.1X.2017, 599, 283, Ceyhan, 37 m, 3.1X.2017, 129 @, Saimbeyli, 570 m, 20.1X.2017,
1392, 18, Seyhan, 326 m, 21.1X.2017, 39 9, Aladag, 225 m, 23.1X.2017, 1199, imamoglu, 278 m, 23.1X.2017, 629,
Pozanti, 1036 m, 24.1X.2017, 69 9 (Totally 260 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Iran, Russia, Caucasus, North Africa, Ethiopia, Jordan, Israel,
Afghanistan, Pakistan, Turkmenistan, Mongolia, Kyrgyzstan, Kazakhstan [14].

Polistes (Polistes) nimpha (Christ, 1791)

Material Examined: Adana: Karatas, 13 m, 14.V1.2017, 292, Ceyhan, 33 m, 22.V1.2017, 699, 28, Kozan, 304 m,
13.VI1.2017, 699, Feke, 557 m, 14.VI1.2017, 499, imamoglu, 86 m, 18.VI1.2017, 399, Yiiregir, 42 m, 24.VI1.2017,
4992, Yumurtalik, 20 m, 26.VIL.2017, 499, 18, Karatas, 8 m, 27.VIL.2017, 399, Feke, 580 m, 14.VIIL.2017, 592,
Kozan, 342 m, 15.VII1.2017, 62 Q, Yumurtalik, 14 m, 25.VII1.2017, 79 @, Ceyhan, 78 m, 2.1X.2017, 822, 243, Kozan,
371 m, 18.IX.2017, 69, Feke, 364 m, 19.1X.2017, 69 9, Seyhan, 326 m, 21.1X.2017, 599, Karatas, 24 m, 22.1X.2017,
499, Aladag, 225 m, 23.1X.2017, 42 Q, Imamoglu, 278 m, 23.1X.2017, 39 Q (Totally 91 specimens, leg. Samet Eray
Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, lIraq, Iran, Russia, Caucasus, Europe, North Africa, Jordan, Israel,
Pakistan, Kyrgyzstan, Kazakhstan, Mongolia, China [14].

Subfamily Eumeninae

Genus Allodynerus Bliithgen, 1938

Allodynerus delphinalis (Giraud, 1866)

Material Examined: Adana: Feke, 603 m, 15.VIL.2017, 19, Ceyhan, 43 m, 28.VIL.2017, 1&, Ceyhan, 38 m,
29.VIIL.2017, 19 (Totally 3 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].

Distribution in the Palaearctic Region: Europe, Iran, Russia, Caucasus, North Africa, Lebanon, Central Asia,
Kazakhstan, China, Korea, Japan [14].

Allodynerus floricola floricola (de Saussure, 1853)

Material Examined: Adana: Feke, 364 m, 11.VIL.2017, 19, Imamoglu, 86 m, 18.VIL.2017, 19, Saimbeyli, 884 m,
19.VIIL.2017, 1Q (Totally 3 specimens, leg. Samet Eray Yalmz).

Distribution in Turkey: AE, CA, EA, MD Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Armenia, Russia (Crimea), North Africa, Jordan [14].
Remarks: This species is new record for Adana province.

Genus Ancistrocerus Wesmael, 1836

Ancistrocerus auctus (Fabricius, 1793)

Material Examined: Adana: Ceyhan, 212 m, 23.VIL.2017, 19, Kozan, 342 m, 15.VIIL.2017, 19 (Totally 2 specimens,
leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].
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Distribution in the Palaearctic Region: Europe, Syria, lIraq, Iran, Russia, Caucasus, Jordan, Israel, Central Asia,
Kazakhstan [14].

Ancistrocerus longispinosus (de Saussure, 1855)

Material Examined: Adana: Feke, 557 m, 14.VI1.2017, 19, Tufanbeyli, 1470 m, 17.VI1.2017, 1Q (Totally 2 specimens,
leg. Samet Eray Yalniz).

Distribution in Turkey: MD Region [4].

Distribution in the Palaearctic Region: Mediterranean areas of Europe, North-West Africa [13].

Remarks: This species is new record for Adana province.

Ancistrocerus parietum (Linnaeus, 1758)

Material Examined: Adana: Saimbeyli, 950 m, 12.VIL.2017, 19, Feke, 557 m, 14.VI1.2017, 19, Feke, 603 m,
15.VI1.2017, 19, Tufanbeyli, 1470 m, 17.VI1.2017, 12, Yumurtalik, 20 m, 26.VI1.2017, 19, Feke, 580 m, 14.VII1.2017,
14, Kozan, 342 m, 15.VII1.2017, 13 (Totally 7 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA Regions [4].

Distribution in the Palaearctic Region: Europe, Iran, Russia, Caucasus, North Africa, Central Asia, Kazakhstan,
Mongolia, China, Korea [14].

Remarks: This species is new record for Adana province and Mediterranean Region.

Genus Antepipona de Saussure, 1855

Antepipona orbitalis ballioni (F. Morawitz, 1867)

Material Examined: Adana: Yumurtalik, 24 m, 13.V1.2017, 29 @, Imamoglu, 85 m, 21.V1.2017, 29 Q, Ceyhan, 33 m
22.V1.2017,1%, 13, Kozan, 356 m, 16.VI1.2017,29 @, Imamoglu, 86 m, 18.VI.2017, 29 Q, Yiiregir, 42 m, 24.VI1.2017,
292, Yumurtalik, 17 m, 25.VI1.2017, 29 Q, Ceyhan, 43 m, 28.VI1.2017, 392, Kozan, 342 m, 15.VII1.2017,32%, 284,
Feke, 364 m, 18.VII1.2017, 392, 1&, Saimbeyli, 884 m, 19.VIIL.2017, 622, Cukurova, 48 m, 30.VIIL.2017, 229,
Aladag, 225 m, 23.1X.2017, 39 @ (Totally 37 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: EA, MA, MD Regions [4].

Distribution in the Palaearctic Region: Russia, Ukraine, Caucasus, Kazakhstan, Mongolia [14].

Genus Delta de Saussure, 1855

Delta unguiculatum unguiculatum (de Villers, 1789)

Material Examined: Adana: Ceyhan, 33 m, 22.V1.2017, 19, Feke, 557 m, 14.VIL.2017, 19, Ceyhan, 156 m,
22.VI1.2017, 18, Karatas, 8 m, 27.VIL.2017, 19, Feke, 580 m, 14.VII1.2017, 1J, Cukurova, 48 m, 30.VII.2017, 19
(Totally 6 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Syria, Iran, Russia, Caucasus, North Africa, Lebanon, Israel,
Saudi Arabia, Central Asia [14].

Genus Eumenes Latreille, 1802

Eumenes coarctatus lunulatus Fabricius, 1804

Material Examined: Adana: imamoglu, 85 m, 21.V1.2017, 19, Ceyhan, 33 m, 22.V1.2017, 299, Kozan, 356 m,
16.VIL.2017, 19, imamoglu, 86 m, 18.VI1.2017, 1Q, Ceyhan, 212 m, 23.VIL.2017, 1Q, Yiiregir, 42 m, 24.VI1.2017, 13,
Yumurtalik, 17 m, 25.VIL.2017, 19, Karatas, 8 m, 27.VI1.2017, 19, 13 (Totally 10 specimens, leg. Samet Eray Yalniz).
Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Syria, Iran, Russia, Caucasus, North Africa, Jordan, Israel,
Central Asia, Kazakhstan, Mongolia, China, Japan [14].

Eumenes dubius dubius de Saussure, 1852

Material Examined: Adana: Saimbeyli, 950 m, 12.VI1.2017, 19, Feke, 557 m, 14.VI1.2017, 19, Yumurtalik, 17 m,
25.VIL.2017, 19, Karatas, 8 m, 27.VI.2017, 13, Ceyhan, 43 m, 28.VI1.2017, 12, Feke, 580 m, 14.VII1.2017, 19, Kozan,
342 m, 15.VII1.2017, 18, Kozan, 371 m, 16.VII1.2017, 19 (Totally 8 specimens, leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Syria, Iraq, Iran, Russia, Caucasus, North Africa, Jordan,
Lebanon, Israel, Kazakhstan, Turkmenistan, Tajikistan [18].

Eumenes mediterraneus Kriechbaumer, 1879

Material Examined: Adana: Ceyhan, 33 m, 22.V1.2017, 19, Yumurtalik, 17 m, 25.VI.2017, 19 (Totally 2 specimens,
leg. Samet Eray Yalniz).

Distribution in Turkey: AE, BS, CA, EA, MA, MD, SA Regions [4].

Distribution in the Palaearctic Region: Europe, Cyprus, Syria, Iraq, Iran, Russia, Caucasus, North Africa, Jordan,
Lebanon, Israel, Saudi Arabia, Yemen, UAE, Oman, Afghanistan, Pakistan, Central Asia, Kazakhstan, Mongolia, China,
Korea [14].

Eumenes pomiformis (Fabricius, 1781)

Material Examined: Adana: Karatas, 13 m, 14.V1.2017, 299, Ceyhan, 33 m, 22.V1.2017, 299, Feke, 364 m,
11.VIL.2017, 299, Feke, 557 m, 14.VIL.2017, 29 @, Kozan, 356 m, 16.VIL.2017, 399, Sarigam, 312 m, 19.VIL.2017,
3483, Seyhan, 33 m, 20.VIL2017, 299, Ceyhan, 212 m, 23.VIL.2017, 12, 13, Feke, 364 m, 18.VII1.2017, 292,
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Saimbeyli, 884 m, 19.VII.2017, 299, Yumurtalik, 20 m, 27.VIIL.2017, 19 (Totally 23 specimens, leg. Samet Eray
Yalniz).
Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].
Distribution in the Palaearctic Region: Europe, North Africa, Russia, Caucasus, Lebanon, UAE, Central Asia,
Kazakhstan, China, Korea [18].
Remarks: This species is new record for Adana province.
Genus Euodynerus Dalla Torre, 1904
Euodynerus (Euodynerus) dantici (Rossi, 1790)
Material Examined: Adana: Feke, 364 m, 11.VIL.2017, 19, Feke, 557 m, 14.VI1.2017, 19, Ceyhan, 43 m, 28.VI1.2017,
19, Imamoglu, 94 m, 17.VII1.2017, 1Q, Saimbeyli, 903 m, 22.VII1.2017, 19, 1&, Yumurtahk, 14 m, 25.VII1.2017, 19
(Totally 7 specimens, leg. Samet Eray Yalniz).
Distribution in Turkey: AE, BS, CA, EA, MA, MD Regions [4].
Distribution in the Palaearctic Region: Russia, Europe, North Africa, Caucasus, Syria, Jordan, Lebanon, Israel, Iran,
Afghanistan, Central Asia, Kazakhstan, Mongolia, China, Korea, Japan, Taiwan [14].
Genus Rhynchium Spinola, 1806
Rhynchium oculatum hebraeum Giordani Soika, 1952
Material Examined: Adana: Ceyhan, 32 m, 12.V1.2017, 19, Karatas, 13 m, 14.V1.2017, 19, Seyhan, 36 m, 18.V1.2017,
19, Kozan, 284 m, 20.V1.2017, 299, Kozan, 316 m, 10.VIL.2017, 243, Feke, 364 m, 11.VI.2017, 19, Kozan, 304m,
13.VIL.2017, 19, 13, Feke, 557m, 14.VI1.2017, 292, Feke, 603 m, 15.VI1.2017, 19, Kozan, 356 m, 16.VI1.2017,29 2,
Sarigam, 312 m, 19.VIL.2017, 19, Seyhan, 33 m, 20.VI.2017,29 %, Ceyhan, 156 m, 22.VI.2017,29 9, Ceyhan, 212 m,
23.VIL.2017, 19, 283, Yiiregir, 42 m, 24.VIL.2017, 19, Yumurtalik, 17 m, 25.VIL.2017, 19, Yumurtalik, 20 m,
26.VI11.2017, 19, Karatas, 8 m, 27.VI1.2017, 19, Ceyhan, 43 m, 28.VIL.2017, 292, 1J, Ceyhan, 38 m, 29.VIL.2017,
599, Feke, 580 m, 14.VIII.2017, 499, Kozan, 342 m, 15.VII.2017, 599, Kozan, 371 m, 16.VII1.2017, 299,
imamoglu, 94 m, 17.VII1.2017, 399, Feke, 364 m, 18.VIIL.2017, 39, Saimbeyli, 884 m, 19.VIIL.2017, 297,
Saimbeyli, 903 m, 22.VII1.2017, 49 %, Sarigam, 337 m, 24.VII1.2017, 399, Yumurtalik, 14 m, 25.VII1.2017, 399,
Ceyhan, 72 m, 26.VII1.2017, 429, 24 & Yumurtalik, 20 m, 27.VIIL.2017, 422, Karatas, 42 m, 28.VII[.2017, 329,
Ceyhan, 38 m, 29.VII1.2017, 299, Cukurova, 48 m, 30.VIIL.2017,49 @, Seyhan, 58 m, 31.VII1.2017,49 9, Ceyhan, 154
m, 1.1X.2017,32Q, Ceyhan, 78 m, 2.1X.2017, 38J, Kozan, 371 m, 18.1X.2017, 12, Karaisal;, 306 m, 24.1X.2017, 12,
433 (Totally 99 specimens, leg. Samet Eray Yalniz).
Distribution in Turkey: AE, BS, CA, MD Regions [4].
Distribution in the Palaearctic Region: Mediterranean area, Jordan [16].
Genus Symmorphus Wesmael, 1836
Symmorphus (Symmorphus) gracilis (Brullé, 1833)
Material Examined: Adana: Yumurtalik, 17 m, 25.VIL.2017, 19, Ceyhan, 43 m, 28.VI[.2017, 19, Saimbeyli, 884 m,
19.VIIL.2017, 1Q, Yumurtalik, 14 m, 25.VIIL.2017, 13 (Totally 4 specimens, leg. Samet Eray Yalniz).
Distribution in Turkey: AE, BS, CA, MD Regions [4].
Distribution in the Palaearctic Region: Europe, Syria, Iran, Russia, Caucasus, Lebanon, Israel, Kazakhstan,
Turkmenistan, Tajikistan [14].

Remarks: This species is new record for Adana province.

Table 1. Previously recorded Vespidae species and literatures in Adana province, Turkey

Subfamily Species Name Literature
Vespinae Vespa orientalis (Linnaeus, 1771) Yildirim & Ozbek, 1999
Vespula (Paravespula) germanica (Fabricius, 1793) Yildirim & Ozbek, 1992
Dolichovespula (Metavespula) sylvestris (Scopoli, 1763) Yildirim & Ozbek, 1999
Polistinae Polistes (Polistes) dominula (Christ, 1791) Yildirim & Ozbek, 1999
Polistes (Polistes) gallicus (Linnaeus, 1767) Yildirm & Ozbek, 1999
Polistes (Polistes) nimpha (Christ, 1791) Yildirim & Ozbek, 1999
Eumeninae Allodynerus delphinalis (Giraud, 1866) Giordani Soika, 1970
Ancistrocerus auctus (Fabricius, 1793) Yildirim & Ozbek, 1996
Antepipona orbitalis ballioni (F. Morawitz, 1867) Yildirim & Gusenleitner, 2012
Delta unguiculatum unguiculatum (de Villers, 1789) Giordani Soika, 1970
Eumenes coarctatus lunulatus Fabricius, 1804 Yildirim & Gusenleitner, 2012
Eumenes dubius dubius de Saussure, 1852 Yildirim & Kojima, 1999
Eumenes mediterraneus Kriechbaumer, 1879 Yildinm & Kojima, 1999
Euodynerus (Eoudynerus) dantici (Rossi, 1790) Giordani Soika, 1970
Rhynchium oculatum hebraerum Giordani Soika, 1952 Giordani Soika, 1970

4. Conclusions and discussion

This is the first such comprehensive study of its kind to be conducted in the Adana province. The 1296 specimens
collected during the study were subjected to faunistic, systematic and ecologic evaluation, and a total of 24 species were
identified that belonged to the Vespinae, Polistinae and Eumeninae subfamilies of the Vespidae family.
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A phenological evaluation of the collected specimens revealed that specimen density was lowest in the month of
June and highest in the months of July and August due to the low-precipitation in humid Mediterranean climate. Since
Vespinae and Eumeninae species generally prefer warm and moderately humid environments, they had the longest period
of activity between the months of June and October. Polistinae species are generally found in warmer and more arid
environments, for this reason, they tend to be more active from June to August. The Vespinae and Polistinae species were
observed to have the highest species diversity and population density in the month of July. The field studies also revealed
a higher prevalence of female individuals, indicating that the females engaged in flight more often than males. While
Vespidae species are generally encountered at altitudes of between 8-1470 meters, the highest frequency of specimens
was observed between 212 and 980 meters. These species generally prefer plants that are 1.5-2.0 meters from the ground,
such as Malus sylvestris, Echinops sp., Morus sp., Tamarix sp., Helianthus sp., Prunus sp., Polygonum sp., Rubus sp.,
Vitis vinifera, Mentha sp. and Astragalus sp. Samples were also collected from Quercus sp. and Pinus sp.

Based on the study results, the following nine species of the Hymenoptera fauna were recorded for the first time
in the province of Adana: Vespa crabro Linnaeus, 1758 and Vespula (Paravespula) vulgaris (Linnaeus, 1758) from the
Vespinae subfamily; Polistes (Polistes) biglumis (Linnaeus, 1758) and Polistes (Polistes) associus Kohl, 1898 from the
Polistinae subfamily and Allodynerus floricola floricola (de Saussure, 1853), Ancistrocerus longispinosus (de Saussure,
1855), Ancistrocerus parietum (Linnaeus, 1758), Eumenes pomiformis (Fabricius, 1781) and Symmorphus (Symmorphus)
gracilis (Brullé, 1833) from the Eumeninae subfamily. Ancistrocerus parietum (Linnaeus, 1758) constitutes a newly
identified record for Turkey’s Mediterranean Region.
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Abstract

In this study, tha moss flora of Pertek district in Tunceli province was investigated. Results of the identification
of moss specimens collected in different vegetation periods the year of 2018, total 46 taxa belonging to 9 families and 23
genera were determined. 5 of the all these taxa which are new records for Tunceli are new to B9 square according to the
grid-square system of Henderson. Also, life forms, ecological and floristic characteristics belong to taxa have been
analysed.

Key words: moss, flora, Pertek, Tunceli, Turkey

Pertek ilcesi (Tunceli/Tiirkiye) karayosunu florasi

Ozet

Bu calismada, Tunceli ili Pertek il¢esinin karayosunu florasi aragtirilmistir. 2018 yilmin farkli vejetasyon
donemlerinde toplanan karayosunu 6rneklerinin teshis ¢aligmalart sonucunda, 9 familya ve 23 cinse ait toplam 46 takson
belirlenmistir. Tamami1 Tunceli ili i¢in yeni kayit olan taksonlardan 5’i Henderson kareleme sistemine gore B9 karesi i¢in
de yeni kayittir. Ayrica, taksonlara ait hayat formlari, ekolojik ve floristik 6zellikler de analiz edilmistir.

Anahtar kelimeler: karayosunu, flora, Pertek, Tunceli, Tiirkiye
1. Giris

Anadolu hem insanlik tarihi hem de floristik gesitlilik acisindan ¢ok onemli bir bolgedir. Ug fitocografik
bolgenin (Avrupa-Sibirya, Akdeniz ve Iran-Turan) bulustugu konumda bulunmasindan dolayr Anadolu'nun ¢ok zengin
bir florast vardir. On binden daha fazla damarl bitki igeren floranin yaklasik iigte bir endemiktir [1]. Yakin tarihe kadar
bu zenginlik sadece tohumlu bitkiler olarak algilansa da son yillarda algler, mantarlar, likenler ve briyofitler {izerine
yapilan arastirmalar, iilkemizin bu grup canlilar {izerindeki zenginligini de ortaya ¢ikarmis ve hala ¢ikarmaktadir.

Ulkemizde simdiye kadar yapilan briyofloristik ¢alismalar sonucunda yaklasik 1030 (191 cigerotu, £835
karayosunu, + 4 boynuzsu cigerotu) briyofit taksonunun varligi ortaya konulmustur [2]. Bu belirtilen takson sayisi, son
yillarda yapilan ¢aligmalar ile daha da artmustir [3,4,5,6,7]. Ancak yapilan bu ¢alismalar ve belirlenen taksonlara ragmen
Tiirkiye briyofit florasinin ortaya ¢ikarilip yazilabilmesi i¢in daha ¢ok ¢aligmaya ihtiya¢c duyulmaktadir. Yapilacak bu
caligmalarda oncelik daha az ¢aligmanin yapildig1 Dogu Anadolu ve Giineydogu Anadolu Bolgeleri olmalidir. Daha 6nce
tohumlu bitkiler ile ilgili bir ka¢ ¢alisma [8,9,10,11,12,13] yapilmis olmasina ragmen briyofitler ile ilgili herhangi bir
¢alismanin yapilmadigi, Tunceli ili Pertek ilgesinde yapilan bu ¢alisma ile alanin karayosunu florasi belirlenerek, Tiirkiye
briyofit florasina katki saglamak amaglanmustir.

' Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +9042821317/92426; Fax.: +9042821317; E-mail: mevlutalatas@hotmail.com
© Copyright 2019 by Biological Diversity and Conservation - Available online at www.biodicon.com/Tiim haklar1 saklidir BioDiCon. 789-1118
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1.1 Calisma Alam

Dogu Anadolu Boélgesi’nde Tunceli iline bagli bir ilge olan Pertek, kuzeyde il merkezi, giineyde Keban Baraj
Golii, batida Cemisgezek ve Hozat, doguda ise Mazgirt ilgeleriyle ¢evrilidir. Henderson [14] kareleme sistemine gore ise
B9 karesi igerisinde bulunan Pertek, fran-Turan fitocografik bolgesinde yer almaktadir [15]. Deniz seviyesinden yaklasik
1050 metre yiikseklikte bulunan ilgenin, Tunceli il merkezine olan uzakligi 52 km, Elazig il merkezine olan uzaklig ise
33 km’dir. Keban Baraj Golii, il¢e ile Elazig ili arasinda dogal sinir olusturmaktadir.

Murat Vadisinde yer alan ilge, daglar ve akarsu vadileri ile parcalanmis engebeli bir arazi yapisina sahiptir.
Ortalama 1000 m yiikseklikte baglayan arazi, ilgenin kuzeyine dogru 2000 m yiikseklige ulagsmaktadir. Yiikseltinin kuzeye
dogru gidildik¢ce artmasindan dolay1 akarsular ilgenin giineyini kusatan Keban Baraj Goli’ne dokiilmektedir.
Akarsular genel olarak kuzey-giiney yoniinde bir akig gostermektedir. Munzur Daglar1 giiney uzantilarinin engebeli hale
getirdigi ilce topraklari, akarsularin getirdigi aliivyonlarin olusturdugu alanda yer alip Munzur Suyu ve Murat Nehri
tarafindan sulanmaktadir. {lce sinirlari icerisinde kalan Keban Baraj Gélii’niin kuzey béliimii harig ilcede baska bir gl
bulunmamaktadir [16,17]. Alanin temel jeolojik birimleri ise Paleozoyik-Mesozoyik yasli Keban metamorfitleri ve Geg
Kretase yash Elazig Magmatitleri’dir [18].

_ - — T o ELAZIG
| S“‘\.J_r'-\___..--—a'-" T | o 10 20 km

] ——
Sekil 1. Henderson (1961) kareleme sistemi ve ¢aligma alaninin haritasi

Keban Baraj G6lii’niin su tutmaya baglamasindan once ilge karasal iklimin etkisinde olup, yazlar1 sicak ve kurak,
kislar1 ise soguk ve siirekli yagislidir. Arazi yiiksekliginden dolay1 oldukga sert olan iklim, Keban Baraj Golii’niin Su
tutmaya baglamasi ve yorede nem oraninin yiikselmesiyle birlikte yumusamaya baglamistir. Kislar daha 1lik ve yagish
gegmeye ve Keban Baraj Goli havzasinda Akdeniz ikliminin 6zellikleri goriilmeye baslanmistir. Genel olarak ilge
merkezinde yazlar sicak ve kurak, kislar ise 1lik ve az kar yagisli gegmekte olup ilgenin yiiksek kesimlerinde kar yagislari
ve karlt giin sayist daha fazladir [17].

Caligma alaninda; yillik ortalama sicaklik 12,2 °C, yillik ortalama yagis ise 606 mm’dir. Yilin en sicak ay125,7°C
ile Temmuz ay1 olurken en soguk ay1 -1,9 °C ile Ocak ayidir (Sekil 2). Sicaklik degerleri ve yagis rejim tipinin KISY
seklinde olmasi alanin, Akdeniz ikliminin etkisinde, Az Yagish Cok Soguk Biyoiklim katinda oldugunu gostermektedir
[19,20].

Biiyiik cogunlugu steplerle kapli olan ilge arazileri iizerinde, alanda goriilen iklim kaliteli bir orman yetismesine
izin vermemektedir. Alanda araliklarla goriilen ve bodur mese seklinde olan agag topluluklarina en ¢cok Keban Baraj
Goli’ne bakan kesimlerde rastlanmaktadir. Bu meseler ¢ogunlukla karamese (Quercus brantii Lindl.)’dir. Dere ve ¢ay
kenarlarindaki ¢inar (Platanus orientalis L.), kavak (Populus tremula L.), sogiit (Salix fragilis L.) ceviz (Juglans regia
L.) ve tarim alanlarindaki meyve agaglari; elma (Malus sylvestris), armut (Pyrus communis L.), iiziim (Vitis sp.) ve
ozellikle badem (Amygdalus communis L.) ilgede goriilen baskin agaglardandir. Alanda yetistirilen baglica tarim tiriinleri
ise bugday (Triticum aestivum L.), arpa (Hordeum vulgare L.), nohut (Cicer arietinum L.) ve seker pancar1 (Beta vulgaris
L.ydir.

2. Materyal ve yontem

Aragtirma materyalini, farkli vejetasyon donemlerinde ¢aligma alaninin farkli lokalite ve habitatlarindan toplanan
karayosunu 6rnekleri olusturmaktadir (Tablo 1). Toplanan ornekler ¢esitli flora ve revizyon eserleri kullanilarak teshis
edilmigtir [21,22,23,24,25,26,27,28,29]. Floristik listenin hazirlanmasi ile gegerli isim ve sinonimlik durumlarinin
tespitinde Ros ve arkadaslarimin yaptig1 ¢alisma dikkate alinmugtir [30]. Orneklerin toplandig1 habitata ait ekolojik
ozellikler (nem, 151k ve asidite) DierPen, hayat formlar: ise Hill ve arkadaglarina gére diizenlenmistir [31,32]. Teshis
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edilen taksonlarin Tiirkiye bryofit florasi i¢in yeni kayit olup olmadiklari; Uyar ve Cetin, Kiirschner ve Erdag, Ros ve
arkadaglari ile Erdag ve Kiirschner tarafindan yayimlanan son kontrol listelerine gore degerlendirilmistir [2,30,33,34].
Teshis edilen taksonlar Munzur Universitesi Biyomiihendislik Boliimiinde muhafaza edilmektedir.

Altitude: 1040 12,2 °C 606 mm
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Sekil 2. Pertek meteoroloji istasyonuna ait ombro-termik iklim diyagrami [20].

Tablol. Lokalitelere ait veriler.

Lokalite  Yiikseklik

No (m) Tarih GPS Kaydi Lokalite

1 1016 05.04.2018 N 38°51'53. 66", E 039° 18'50. 24" Pertek Girisi

2 1077 05.04.2018 N 38°51'15.81", E039°20'14. 43" Pertek Merkez Selale Civari
3 1253 05.04.2018 N 38°57'11.03", E 039°28'12. 81" Beydami Koyt Civart
4 1137 06.04.2018 N 38°56'26. 09", E 039° 30'36. 48" Kacarlar Koyii

5 1245 06.04.2018 N 38°52'29.70", E 039° 28'26. 09" Pinarlar Bucagi

6 950 16.07.2018 N 38°49'15. 10", E 039° 30'58. 29" Konurat Koyii

7 1417 16.07.2018 N 38°55'09. 46", E 039° 17'50. 65" Sagmanlar Koyt

8 1402 17.07.2018 N 38°5823. 75", E 039° 16'50. 24" Ardig Koy

9 1384 17.07.2018 N 38°57'57.75", E 039° 18'25. 00" Sogiitliitepe Koyl

10 1038 03.09.2018 N 38°55'53.58", E039°10'12. 85" Asagigiilbahge

11 924 03.09.2018 N 38°55'31.45", E 039° 03'33. 02" Ayazpmar Koyii Civari
12 1046 04.09.2018 N 38°59'42.51", E 039° 05'53. 66" Bulgurtepe Koyt

13 1263 04.09.2018 N 38°56'30. 38", E 039° 13'26. 75" Dorutay Koyii Civart
14 1012 11.10.2018 N 38°53'35. 51", E 039° 16'18. 52" Cakirbahge Mevkii

15 870 12.10.2018 N 38°51"21. 57", E 039° 17'22. 45" Kaledibi Mevkii

3. Bulgular

Calisma alaninin farkli lokalite ve habitatlarindaki gesitli substratlardan alinmis karayosunu orneklerinin
olan taksonlardan, B. gemmiparum, D. tophaceus, P. nervosa, S. populeum ve T. brevissima Henderson [14] kareleme
sistemine gore B9 karesi i¢in yenidir (Tablo 2).

Icerdigi takson sayis1 bakimindan en kalabalik familyalar sirasiyla; Pottiaceae (% 26), Brachytheciaceae ve
Bryaceae (% 15), Grimmiaceae ve Orthotrichaceae (% 13) ve Amblystegiaceae (% 9) olup belirlenen taksonlarin %
92’sini olugturmaktadirlar. Takson sayist bakimindan en zengin cinsler ise Grimmia ve Tortula (5 takson), Orthotrichum
(4), Syntrichia, Didymodon ve Ptychostomum (3)’dur. Caligma, alana yakin Keban [35], Arapgir [36], Sivrice [37]ve
Baskil [38] ilgelerinde yapilan ¢aligmalar ile karsilastirildiginda, gerek familya ve gerek cins diizeyinde sonuglarin benzer
oldugu goriilmektedir. Pottiaceae ve Brachytheciaceae belirtilen ¢aligmalarin tiimiinde ilk iki siradadir. Bu familyalarin
ilk sirada olmalar farkli ortam kosullarina adapte olabilen taksonlara sahip olmalari ile agiklanabilir.
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Tablo 2. Floristik liste ve taksonlarin ekolojik dzellikleri (LN: lokalite numarasi, substrat (A: agag, T: toprak, K: kaya,
DIT: dere ici tas, DKT: dere kenari tas), N: nemlilik (m: mezofit, h: higrofit, k: kserofit), I: 1stklanma (S: sciofit, f: fotofit),
A: asidite (a: asidofit, s: subnétrofit, b: bazifit), HF: hayat formu, Mr (Mat rough, piiriizlii hali), Tf (Turf), Cu (Cushion,

Famiyalar LN Takson HE [A [N |1 [Substrat - BO|T
A|T |K|DIT |DKT
Amblystegiaceae | 2 Amblystegium serpens (Hedw.) Schimp. Mr |a [h |S +
3 Brachytheciastrum velutinum (Hedw.) Ignatov & Mr la lmls +
Huttunen.
Brachytheciaceae | 4 Brachythecium mildeanum (Schimp.) Schimp. We |s |h |f +
8 Brachythecium rutabulum (Hedw.) Schimp. We |a |m|S + +
1,2,5,6,7,8
v | Bryum argenteum Hedw. Tf |s |k |f + [+ +
Bryaceae 9,10,14
8 Bryum gemmiparum De Not. Tf |b |h |f + *
Amblystegiaceae | 2,5,8,14 Cratoneuron filicinum (Hedw.) Spruce. We |b |h |f + |+ |+ +
8 Didymodon luridus Hornsch. Tf |b |k |f +
Pottiaceae 5 Didymodon tophaceus (Brid.) Lisa Tf |b |k |f + *
1’22’1926’8' Didymodon vinealis (Brid.) R. H. Zander. TF |b |k |f + [+
Funariaceae 2,15 Funaria hygrometrica Hedw. ;I—Uf s [m|f +
4 Grimmia anodon Bruch & Schimp. Cu |s |k |f +
4 Grimmia laevigata (Brid.) Brid. Cu (a |k |f +
Grimmiaceae 4 Grimmia montana Bruch & Schimp. Cu |a |k |f +
4,7,9 Grimmia ovalis (Hedw.) Lindb. Cu |s |k [f +
1,4,5,6,7,8, R .
91113 Grimmia pulvinata (Hedw.) Sm. Cu (a |k |f +
Pottiaceae 1,4 Gymnostomum calcareum Nees & Hornsch. Tf |b |h |f +
Brachytheciaceae | 3,9 Homalothecium sericeum (Hedw.) Schimp. Mr |b [k |f +
8 Hygroamblystegium tenax (Hedw.) Jenn. We |s |h [S +
Amblystegiaceae » Hygroamblystegium  varium  var.  humile |\ ||| g .
(P. Beauv.) Vanderp. & Hedenés
245 Imbribryum  alpinum  (Huds. ex  With.) T b Imlt
Bryaceae N.Pedersen
1,4 Imbribryum mildeanum (Jur.) J.R. Spence. Cu s |m|f + |+ +
Brachytheciaceae | 4 Kindbergia praelonga (Hedw.) Ochyra. We |a |h [S +
Lewinskya affinis (Schrad. ex Brid.)
3.9 F.Lara, Garilleti & Goffinet. Cu a m/f +
Lewinskya rupestris (Schleich. ex Schwigr.) F.Lara,
4.9 Garilleti & Goffinet Cuja [k |f *
Orthotrichaceae |9 Orthotrichum anomalum Hedw. Cu [s |k |f +
1,4,9,12 Orthotrichum cupulatum Hoffm. ex Brid. Cu |s |k |[S +
8 Orthotrichum pallens Bruch ex Brid. Cu [s |k |S +
1,2,3,6 Orthotrichum pumilum Sw. ex anon. Cu [s |k |f +
Pohlia  wahlenbergii (F.Weber & D.Mohr)
. 4 A.L.Andrews. TE a |h|f +
Mniaceae - "
4 Pohlia  wahlenbergii (F.Weber & D.Mohr) T la |n |t +
A.L.Andrews var. calcarea (Warnst.) E.F.Warb.
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Tablo 2. Devam ediyor

Leskeaceae 1 Pseudoleskeella nervosa (Brid.) Nyholm Mr |s [m|f + *
Ptychostomum capillare (Hedw.) Holyoak & N.
1,2,3 Pedersen. Tf |s |m|f + |+ |+
Bryaceae 8 Ptychostomum imbricatulum (Miill. Hal.) Holyoak 1 ls [mls +
& N. Pedersen.
1,915 Ptyc_hostomum moravicum (Podp.) Ros & 1 |s Imls +
Mazimpaka.
Brachytheciaceae | 3,8 Rhynchostegium riparioides (Hedw.) Cardot. Ms [a [h |S + + +
Grimmiaceae 4 Schistidium apocarpum (Hedw.) Bruch & Schimp. tTUf a |k |f +
Brachytheciaceae | 8 Sciuro-hypnum  populeum  (Hedw.)  Ignatov Mr la lmls + -
& Huttunen
- Tuf
3 Syntrichia montana Nees. ¢ b |k [f +
;313167 Syntrichia ruralis (Hedw.) F.Weber & D.Mohr. TF |b |k |f + [+
1,2,3,6,9 Syntrichia virescens (De Not.) Ochyra. Tf |s |k |f + |+ |+
Pottiaceae 2 Tortula brevissima Schiffn. Tf |b |k |f *
6,8,15 Tortula inermis (Brid.) Mont. Tf |s |k |f + +
1 Tortula muralis Hedw. Tf |s |m|f +
59 Tortula vahliana (Schultz) Mont. Tf |b |k |S + [+
4,6,9,13 Tortula subulata Hedw. Tuf s |k |f + |+

t

Ortak taksonlara sahip olma a¢isindan ¢aligmamiz, en fazla Baskil (25 takson), en az ise Sivrice’de (16) yapilan
calisma ile benzerlik gostermektedir. Keban (23) ve Arapgir (21) ilgelerinde yapilan ¢aligmalar ile de oldukg¢a benzerdir.
Benzerligin Baskil’de yapilan ¢alisma ile fazla olmasini ilgelerin cografik olarak esdeger konumda bulunmasi, Arapgir
ve Keban ilgelerinde yapilan caligmalar ile benzerligi ise alanlarin birbirine yakin ve komsu olmasinin yani sira alanlarda
goriilen ayn1 iklim ¢esitliligi ve benzer karakterli habitatlarin varlig ile agiklanabilir. Bu ¢aligmada var olan fakat diger
caligmalarda olmayan taksonlar ise; B. gemmiparum, D. tophaceus, P. nervosa, S. populeum, T. brevissima, B.
mildeanum, G. anodon, H. tenax, H. varium var. humile ve I. alpinum’dur. Alanda bulunan en yaygn tiirler ise; B.
argenteum, D. vinealis, G. pulvinata, O. pumilum, S. ruralis ve S. virescens ‘dir.

Karayosunlar1 goriiniim olarak akrokarp ve pleurokarp karayosunlari olarak iki biiyiikk gruba ayrilirlar.
Calismada, gametofitin substrata dik olarak bulundugu ve sporofitin gametofit veya yan dallarin u¢ kisminda yer aldigi
akrokarp goriiniislii taksonlarin oran1 % 74, gametofitin genellikle substrata paralel olarak gelistigi ve ikincil gévdeler ile
yan dallara sahip pleurokarp goriiniislii taksonlarin orant ise % 26°dir. Kserofit karakterli akrokarp tiirlerin fazlalig; alanin
Iran-Turan fitocografik bélgesi icerisinde yer almasi, alanda step vejetasyonunun hakim olmasi ve Az Yagislh Cok Soguk
Akdeniz Biyoiklim katinin etkisi altinda kalmasindan kaynaklanmaktadir.

Taksonlarin ekolojik ozellikleri ve hayat formlari degerlendirilirken literatiir bilgilerinin yani sira arazi
gozlemleri de dikkate alinmustir. Asidite agisindan; % 43 {iniin subnétrofit (pH= 5,7-7), % 30’unun asidofit (pH < 5,7) ve
% 26’smin bazifit (pH > 7) karakterde oldugu goriilmektedir (Sekil 3).
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Sekil 3. Taksonlarin ekolojik tercihleri
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Taksonlar nem istekleri bakimindan degerlendirildiginde ise sirasiyla; % 50’sinin kserofit, % 26’sinin mezofit
ve % 24’liniin higrofit, karakterde oldugu goriilmektedir (Sekil 3). Bu sonuglar alanda yar1 kurak ve nemli habitatlarin
bir arada oldugunu ancak kurakgil habitatlarin daha baskin oldugunu gostermektedir.

Isik isteklerine gore; yar1 golgelik ve agik alanlarda yayilis gosteren fotofit taksonlarin oran1 % 74 iken golgelik
alanlari tercih eden sciofit karakterli taksonlarin orani ise % 26’dir (Sekil 3).

Substrat acisindan degerlendirildiginde ise; taksonlar tarafindan en ¢ok tercih edilen substratin sirasiyla toprak,
kaya, agac, dere kenari tas (DKT) ve dere igi tas (DIT) oldugu ve bazi taksonlarn birden fazla substratta bulunabildigi
goriilmiistiir (Tablo 2, Sekil 3). Toprak ve kaya iizerinden alinan 6rneklerin fazlaligl, alanin orman varliginin azlig1 ve
step alanlarinin ¢oklugu ile ifade edilebilir.

Hayat formu, bir bitkinin kendi hayat sartlarina uyum saglayabilmek amaciyla gosterdigi davranis seklidir [39].
Hayat formlar1 genellikle kalict bir 6zellik olmasina ragmen bitkiler ortam kosullarinin degigmesiyle farkli bir hayat
formuna gecebilirler [40]. Belirlenen taksonlarin, ¢alisma alaninda gosterdikleri hayat formlar1 degerlendirildiginde
strastyla % 39’luk oranla Tf (Turf) ilk sirada, % 26’lik oraniyla Cu (Yastik) ikinci ve % 13’liik orantyla da Mr (Piiriizli
hali) {iglincii sirada yer almaktadir. We (Sagak), Tuft (Obek), ve Ms (Diiz hali) daha az oranda tercih edilen hayat
formlaridir. Bu sonuglar, , taksonlara ait hayat formlar1 oranlarinin alanin abiyotik faktorleri (iklim, 151k, sicaklik, toprak,
su vb.) ile yiiksek oranda uyumlu oldugunu gostermektedir.
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Sekil 4. Taksonlarin hayat formlari

4. Sonuglar ve tartisma

yeni kayit takson belirlenmis olup, Tiirkiye briyofit florasina 6nemli bir katki saglanmustir. Bu g¢alismanin briyofloristik
calismalar acisindan yok denecek kadar az ¢aligmanin yapildigi Dogu Anadolu Bolgesinden yapilmis olmasi, gerek
konum ve gerekse sagladigi veriler agisindan heniiz yazilmamis olan Tiirkiye Briyofit Florasi igin 6zellikle 6nemlidir.
Ayrica yapilan bu ¢aligma, Tunceli ilinde briyofitler ile ilgili yapilacak diger flora caligmalarina kaynak teskil edecektir.

Tesekkiir
Arazi ¢aligmalarindaki yardimlarindan dolay1 Elazig Orman Bolge Midiirliigii ¢alisanlarina tesekkiir ederiz.
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Abstract

Aim of this study was to determine the selection criteria for plant breeders in sweet corn using correlation, path
coefficient, regression analyses. The experiments were conducted during 2009 and 2010 at the Agricultural Faculty of
Research Field, Eskisehir Osmangazi University. Sweet corn variety Merit was used as research material. The experiment
was designed as randomized complete block with four replications. Yield and yield components such as ear weight (de-
husked), ear length, ear diameter, number of kernels per ear, number of rows per ear, kernel weight per ear and ear yield,
thousand kernel weight and as quality components sugar and starch content were determined. Statistically differences
were found among year for all traits. In 2009 yield and yield components had lower than 2010. In conclusion, ear
weight(de- husked) could be used as selection criterion because its highly positively correlated with grain yield. Thousand
kernel weight could also be considered for selection in sweet corn breeding.

Key words: Sweet corn, yield, quality,correlations,path analysis and regression

Seker Misir1 Merit'te taze verim, verim komponentleri ve kalite 6zellikleri arasindaki iliskilerin farkh
yontemlerle saptanmasi

Ozet

Bu ¢aligmanin amaci, seker msirinda korelasyon, path katsayisi, regresyon analizi kullanarak bitki 1slahgilari
igin seleksiyon kriterleri belirlemektir. Denemeler 2009-2010 yillarinda Eskisehir Osmangazi Universitesi'nin Ziraat
Fakiiltesi Aragtirma Tarlasinda kurulmustur. Aragtirma materyali olarak seker misiri ¢esidi Merit kullanilmigtir. Deneme
tesadif bloklar1 deseninde, dort tekerriirlii olarak diizenlenmistir. Verim ve kavuzsuz kogan agirligi, kogan uzunlugu,
kocan ¢api, koganda tane sayisi, koganda sira sayisi, koganda tane agirligi, bin tane agirligi ve kalite komponentleri olarak
seker ve nisasta belirlenmistir. Biitiin 6zellikler bakimindan yillar arasinda istatistiki olarak farkliliklar bulunmustur.
Verim ve verim komponentleri 2009 da, 2010’dan daha diisiik ¢ikmustir. Sonug olarak kavuzsuz kogan agirligi, taze tane
verimiyle yiiksek olumlu korelasyon gosterdiginden seleksiyon kriteri olarak kullanilabilir. Bin tane agirlig1 da seleksiyon
icin dikkate alinabilir.

Anahtar kelimeler: Seker musir1, verim, kalite, korelasyon, path analizi ve regresyon
1. Giris

Yag ve protein oran1 yoniinden zengin ve siit olum doneminde endospermi tatli olan seker misir1 dogrudan tiiketildigi
gibi, konserve ve dondurulmus gida endiistrilerinin de 6nemli bir hammaddesidir [1]. Seker misir1 diger misir alt tiirlerine
gore daha biiylik bir embriyoya sahip olmasi nedeniyle daha fazla proteine sahiptir. Siit olum déneminde hasat edilen
seker misir1 kaynatma ve kdzlemenin yaninda konserve ve dondurulmus olarak da degerlendirilebildigi igin dzellikle hizli
biiyiime donemlerinde enerji ihtiyaci yiiksek olan ¢ocuklar ve gengler igin sadece yaz aylarinda degil, kis aylarinda da
tilketimi yapilan bir gida maddesidir [2, 3, 4]. Konservesi ve salata garnitiirleri ¢cok begenilen seker misirinin, tanelerinin
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kavrulmasiyla elde edilen cerez de sevilerek tiiketilmektedir. Seker musirinin tiiketimi iilkemizde de giderek
yayginlasmaktadir. Bir kilo seker misirinda 730 g su, 35 g protein, 10 g yag, 221 g karbonhidrat, 30 mg Ca, 1110 mg P,
7 mg Fe, 2.8 g K ve 960 kalori bulunmaktadir [5]. Dogrudan tanesinden yararlanilacak veya taneleri konserve ya da
dondurulmus gida yapiminda kullanmilacaksa, tane verimi ve tanede seker oran1 dnemlidir [6]. Bu bakimdan koganda tane
agirligi onemli olan bir 6zelliktir ve verimi dolayisiyla da kazanci etkileyecektir. Koganda tane agirligini; kogan agirligi,
uzunlugu ve capi, koganda sira ve tane sayisi gibi kogan 6zellikleri etkilemektedir. Genetik yapi ve ¢evre, verimi
belirleyici iki unsurdur. Seker misirinda 6nemli olan bu faktdrlerin verimi nasil etkilediginin belirlenmesi, ¢esitler bazinda
onemli olmaktadir. Bu nedenle, 1slah ¢aligmalarinda 6zellikler arasindaki iligkiler ve korelasyonlar kullanilmaktadir.
Ozellikler arasindaki iliskileri ortaya koyan korelasyon katsayisi 1slahcilarin amacima ulagmasinda bazen yetersiz
kaldigindan, [7] tarafindan gelistirilen ve path analizi olarak bilinen kismi regresyon analizi kullanilmaktadir. Verimi
etkileyen 6gelerin hepsi verim tizerine dogrudan etki gostermekte, kendi aralarindaki iliskiler de sonucu dolayli olarak
etkileyebilmektedir. Basarili bir 1slah programu i¢in bu 6zelliklerin dogrudan ve dolayli etkilenme derecelerinin ayrilmasi
ve ayrintili olarak ortaya konmasi i¢in korelasyon ve regresyon yaninda path analizine de ihtiya¢ duyulmaktadir.

[8], kogan uzunlugu ile tane verimi arasinda olumlu ve 6nemli iliski bulundugunu ve bunun, ko¢an uzunlugu arttik¢a,
koganda tane sayisi ve dolgun tane sayisinin artmasi ve dolayisiyla tane veriminin artmasina baglanabilecegini; kogan
¢apt ile tane verimi ve yas kocan verimi arasinda olumlu ve 6nemli iligski oldugunu, kogandaki sira ve tane sayisinin ve
bin tane agirliginin artmasinin tane verimi ve yas kogan verimini artirdigini ve seker misirdaki 6nemli kalite 6zelligi olan
seker orani ile yas kogan verimi arasinda 6nemli ve olumlu iliski belirlendigini bildirmistir. [9] seker misirinda 6nemli
ozelliklerden olan kogan ¢apinin tek kogan agirligt ve kogandaki sira sayisini etkiledigini ve bu 6zellikler arasinda olumlu
iliski saptadigini, seker misirinda diger 6nemli 6zellik olan koganda tane sayisinin da kocan agirligint olumlu etkiledigini,
dekara kogan verimine ise bitki basina kogan sayisi, kocan ¢ap1 ve koganda tane sayisinin etkili oldugunu bildirmistir.
[10], 9 hibrid seker musir1 ¢esidinde kogan uzunlugu, agirligi ve kogan sirasinda tane sayisinin, kogan verimiyle olumlu
iliski gosterdigini saptamigslardir. [11], 17 seker musir1 genotipi kullanarak, genotipler arasindaki kogan 6zelliklerinden
kaynaklanan varyasyonu belirlemek ve kocan 6zellikleri arasindaki iligkileri belirlemek amaciyla yiiriittiikleri caligmada,
kavuzsuz kogan agirligi ve kogan boyu arasinda yiiksek bir korelasyonun oldugunu, verimi belirlemede daha ¢ok
kavuzsuz kogan agirliginin temel alinmasi gerektigini belirtmisler, tane sayisi artarken bin tanenin azaldigini ve
aralarindaki iligkinin negatif oldugunu saptamiglardir. [12], 2 ekim zaman1 ve 7 seker musir1 ¢esidi kullanarak yaptiklari
denemede, ekim zamanina gore korelasyonun degistigini, kavuzsuz kogan agirlig: ile kogan ¢ap1 arasinda pozitif ve
onemli iligki oldugunu saptanuglardir. [13], 2009-2010 yillarinda Ege Universitesinde 8 seker musir1 kullanarak yaptig:
calismada, ozellikler arasi iligkiyi incelemistir. Seker musirinda taze kogan agirhiginin seleksiyon kriteri olarak
kullanilabilecegini, yas tane verimi ile yiiksek iligskiye sahip oldugunu, kocanda sira sayisi ve kogan uzunlugunun da
seleksiyonda yardime1 6zellikler olarak belirlendigini bildirmistir.

Andrew ve Weckel [14], 14 seker musir1 varyetesi ile yaptig1 4 yillik arastirma sonunda, kalitenin verimle iliskili
olmadigini tespit ettigini bildirmistir. [15], iki y1l boyunca Eskisehir'de 7 adet seker musir1 kullanarak yaptiklari ¢alismada,
7 genotipte taze, dondurulmus ve konserve tanelerinde protein, seker ve nisasta igeriklerini belirlemisler, genotiplerde
nisasta ve seker arasindaki korelasyonun negatif ve 6nemli oldugunu saptamislardir.

Seleksiyon, bitki 1slahinda yaygin kullanilan etkili bir yontemdir. Bitki islahgilar1 verim ile verim komponentleri
arasindaki iliskiyi farkl sekillerde belirler. Korelasyon, regresyon, path analizi; verim, kalite gibi kompleks 6zellikleri
gelistirmek igin kullanilir [16].

Seker misirinda yapilan ¢aligmalar son yillarda artis gostermistir [17]. Bu arastirmada Merit F1 ¢esidinde iki y1l
boyunca 6zellikler arasi iliskiler arastirilarak, ele alinan tiim 6zelliklerin yas kogan verimi ve kaliteye etkileri korelasyon,
regresyon ve path analizi yoluyla saptanmaya calisilmustir.

2. Materyal ve yontem

Arastirma materyali olarak, Eskisehir'de iyi sonug verdigi i¢in sdzlesmeli liretimi yapilan Merit F1 ticari seker musiri
¢esidi kullanilmustir.

Merit F1: Bitki boyu 210-220 cm, orta erkenci, yiiksek verimli hibrid bir seker musir1 olup, koganlar1 sar1 renkte ve
20-22 cm uzunlugundadir. Saklama, konserve, gerezlik ve taze tiiketim ig¢in uygun olup, sap ve yapraklari silaj yapiminda
kullanilmaktadir.

Merit F1 hibrid seker musir1 ¢esidi, 16 Mayis 2009 ve 18 Mayis 2010 yillarinda, tesadiif bloklar1 deseninde, dort
tekrarlamali, 3 metre boyunda 8 sira olarak Eskisehir Osmangazi Universitesi Ziraat Fakiiltesi tarlalarina ekilmistir.
Ekimden sonra, ¢iceklenme Oncesi ve ¢igeklenme sonrasi olmak {izere 3 defa damla sulama yapilmistir. Seker musiri
bitkilerinin azot ve fosfor ihtiyacini kargilamak i¢in dekara 20 kg saf azot ve 8 kg saf fosfor uygulanmistir. Denemeye ait
veriler parsel orta siralarindan tesadiifen segilen 10 bitkiden alinmistir. Kogan uzunlugu (KU) ( kogan sapinin bitki sapina
baglanti noktasi ile kogan ucuna kadar olan mesafe, cm olarak), kogan ¢ap1 (KC) (koganlar en genis yerinden 0.01 mm
hassasiyetindeki dijital kumpas ile Sl¢lilmiistiir), kocanda sira sayisi (KSS), sirada tane sayisi (STS) ( koganda bir siradaki
tane sayis1), kavuzlu kogan agirhigi (KKA) ( kogan yapraklar (kavuzlari) soyulmamis bir koganin agirligi (g)), kavuzsuz
kogan agirligi (KSKA) (kogan yapraklari soyulmus bir koganmn agirligr (g)), koganda tane sayis1 (KTS)(bir koganda
bulunan tanelerin tiimiiniin adedi), kocanda tane agirlig1 (KTA)(bir koganda bulunan tanelerin tiimiiniin agirlig1 (g)), bin
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tane agirligi (BTA) ( 100 taze tane agirligi sayilip tartilmis ve 10 ile ¢arpilarak belirlenmistir.), verim (VRM) (siit olum
doneminde yapraklar1 alinmis koganlarin bir dekardaki agirlig: (kg/da)), seker orani (SO) ( her parselden alinan tohum
orneklerinde Lane- Eynon yontemi ile belirlenen seker degeri (%)), nisasta orani (NO) (nisasta miktarinin HCL ¢6zeltisi
ile sicakta ¢oziinlir hale getirilmesi ve daha sonra proteinli maddelerin ayrilmasi ve elde edilen berrak ¢dzeltinin
polarimetre ile dlgiilmesi sonucu elde edilen deger(%)). Deneme alaninda kullanilan toprak nétr reaksiyonlu, toplam tuz
yoniinden sorunsuz, organik maddece fakir, kire¢ agisindan yeterlidir.

Tablo 1. Uretim sezonundaki aylik yagis, ortalama sicaklik ve nispi nem
Tablel. Monthly precipitation, mean temperature and relative humidity in crop season

Aylar Yagis miktari Ortalama sicaklik Ortalama nispi nem
Monthly Rainfall Average temperature Average relative
humidity
Uzun | 2009 | 2010 | Uzun | 2009 | 2010 | Uzun 2009 | 2010
yillar yillar yillar
Long Long Long
term term term

Mayis 39,6 28,9 | 57 148 | 14,8 16,4 59,9 50,7 55,3
Haziran | 22,8 7,9 46,6 | 19 20,4 19,4 55,4 41 59,9
Temmuz | 12,7 114 | 143 | 219 | 22,2 23,3 51,9 4,9 59,8
Agustos | 9,2 2 15 218 |21 253 | 53,6 2,2 52,1
Toplam | 84,3 | 50,2 | 68,1

3. Bulgular

Merit ¢esidinin hem verim hem de kalite dzelliklerine gore yapilan istatistiki degerlendirme sonucunda elde edilen
varyans analizi sonuglar1 ve iki yila ait ortalamalar Tablo 2 de verilmistir.

Tablo 2. Merit ¢esidinde verim ve kalite dzellikleri i¢in ortalama degerler ve varyans analizi
Table 2. Variance analyses and mean values of grain yield and quality components in Merit

Yillar Varyans Analiz Tablosu

Years Analysis of variance
Ozellikler Ortalama % artis | Tek. Yil Hata
Characters 2009 2010 mean Increases | Repli. Years error
KU 20,2 20,9 20,5 3,5 0,003 1,05* 0,001
KC 45,8 48,8 47,3 6,6 18 17,6* 1
KSS 17,2 17 17,1 0,005 0,08 0,01
STS 38,5 42 40,2 9,1 0,03 24,5* 0,03
KKA 3412 456,1 398,9 34 0,11 26589,8* 0,11
KSKA 272,3 358,7 315,5 32 0,39 14909,5** | 0,19
KTS 659,6 709,9 684,7 7,6 53 5070,2* 4,94
KTA 207,5 283 245,3 36 0,05 11405,3* 0,22
VRM 1286,6 | 1754,7 | 1520,6 36,4 1,81 438421** | 8,42
BTA 3224 398,9 360,7 23,7 52,3 11709* 47,7
SO 3,42 2,6 3 -24 0,002 1,35* 0,001
NO 19,7 22,2 21 13 0,05 12,3* 0,05

**%:065, %1 sirasiyla

Kocan ¢apini etkileyen faktorlerden birisi de ¢cevre kosullaridir. Tane dolumu sirasinda nemin yeterli, sicakligin uygun
olmas, tanelerin daha iyi gelismesini saglamakta bu da kogan ¢apini artirmaktadir. 2010 yilinda, 2009 yilina gore
ortalama nem ve sicakligin uygun olmasi ( Tablol) kogan ¢apinda %7°lik artiga neden olmustur. [18], déllenmeden
sonraki birkag giiniin ¢ok kritik oldugunu, kuraklik, besin elementi eksikligi ve agir1 bulutlu havalarda déllenme olsa bile
tanelerin iyi gelisemeyecegini ve kogan ¢apinin azalacagini bildirmektedirler. [19], tiiketicilerin 12 cm den daha uzun
koganlari tercih ettiklerini bildirmistir. 2009 yilinda 20,2 cm ve 2010 yilinda 20.9 cm olarak belirlenen kogan uzunlugu
ikinci yilda %4 liik artis gdstermistir. Siradaki tane sayisinda da ilk yila gore %10 lik artis saptanmustir. Merit gesidi igin
saptanan ortalama kavuzlu ve kavuzsuz kogan agirhigi sirast ile 399 g ve 316 g olarak saptanmugtir. [19], kogan agirliginin
pazar degerini belirleyen bir karakter oldugunu ve pazar degeri yiiksek kocanin 330 g ve daha fazla agirlikta olmasi
gerektigini, 250 g olan kocanlarin orta irilikte ve pazarlanabilir oldugunu ve 200 g olan kiigiik kocanlarin daha az tercih
edildigini bildirmektedir. 2009 yilina gére 2010 yilinda her iki 6zellikte yaklasik %32 den fazla artis gdzlenmistir. Seker
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musir1 tane olarak konserve veya dondurulmus gida yapiminda kullanilacaksa, kocan iriligi, bundan da 6nemlisi taze
koganda tane agirligi 6nemlidir ve bu 6zellik verimi artiracak, elde edilen kazang yiikselecektir. [12], Merit ¢esidinde
ortalama kogan verimini 300 g olarak saptamiglardir.

Merit ¢esidi ile yapilan denemede koganda tane agirligi ortalama 245.3 g olup, 2010 yilinda yagis ve nemin etkisiyle
%36 artmistir. Kogandaki sira sayisi iki yilda pek degismemis olup, koganda sirada tane sayis1 %9’luk artig gdstermistir.
Siradaki tane sayist birinci derecede kogan uzunluguna, kogandaki sira sayisi ise kogan ¢apina baglidir. Bu ¢aligmada
kogan boyu ve kogan ¢api ikinci yilda artig géstermis ve kogan 6zelliklerinden olan koganda siradaki tane sayist artmustir.
iki yilin ortalamasina gore koganda tane sayisi 685 adet olarak belirlenmis ve %8’lik artis gostermistir. Kocanda tane
say1sl, kocan verimini dolayistyla birim alan verimini etkileyen bir 6zelliktir. Misirda gelismis tane sayisini belirleyen en
kritik donem doéllenmeden sonraki ilk birkac haftalik siiredir. Bu donemde 10-14 giinliik bir kuraklik ve besin elementi
stresi gelismis tane sayisini azaltabilmektedir [18]. Koganda tane sayisi yaninda bin tane agirhigi da 6nemli bir verim
ozelligi olup, ikisinin birlikte artmasi1 verimi yiikseltmektedir. Yas bin tane agirlig1 Merit ¢cesidinde ortalama 361 g olarak
saptanmis olup, birinci yila gore %24 liik artis belirlenmistir. Verim, seker misirinda kogan 6zelliklerine ve gevreye bagl
olarak meydana gelmektedir. Yagisin ve dollenme donemindeki nem ve sicakligin verimi artirdigina, 2010 yilinda dekara
1755 kg seker musirt elde edilmesi 6rnek gosterilebilmektedir. 2009 yilina gére artis %36 olarak belirlenmis ve 6zelliklerin
hepsindeki artis bu sonucun elde edilmesini saglamistir. Seker misirinda verimin yani sira kalite 6zellikleri de oldukga
onemlidir. Ozellikle seker oran1 en énemli kalite unsurudur [6]. Seker misiri gesitlerinin sahip olduklari " su" geni (sugary
gene) , tanelerin yiiksek seker icerikli olmasim saglamaktadir. Ciinkii bu gen endosperme taginan sakkarozun nisastaya
déniisiimiinii 6nler [20]. Ulkemizde tiiketiciler, tane rengi ve seker oranina énem vermektedirler. Merit cesidinde ikinci
yil verim artinca seker orant %24 oraninda azalmis ve %3.42 den, %?2.6 oranimna diislis gdstermistir. Misirda tane
kalitesinin belirlenmesinde seker ve nisasta igerikleri 6nemlidir [21, 22, 23]. Ister taze olarak tiiketilsin, isterse konserve
veya dondurulmus iiriin olarak kullanilsin seker oranmi yiiksek, nisasta orani diisiik olan gesitler istenmektedir [24, 25],
¢linkii nisasta orani artikca taneler sertlesebilmekte ve seker misirinin en dnemli 6zelligi olan seker igerigi azalmaktadir.
Yapilan varyans analizi sonucuna ve elde edilen ortalamalara gore iki yilda saptanan 6zelliklerde farklilik saptanmis ve
bu farklilik tiim 6zelliklerde 6nemli diizeyde bulunmustur (Tablo 2).

Aragtirmada incelenen 6zellikler arasindaki korelasyon katsayilart verim ve verim ozellikleri ile verimle kalite
ozellikleri arasindaki iligkiler olmak iizere iki grupta ve her yil i¢in ayr1 ayr1 belirlenmis Tablo3 ve 4' de verilmistir.

Tablo3.Verim ve verim komponentleri arasindaki fenotipik korelasyonlar katsayilar
Table 3 .Phenotypic coeffficient of correlations among grain yield and yield components

2009 VRM | KU K¢ KSS | SDS | KKA | KSKA | KTS KTA | BDA
2010
VRM 0,59™ [ 0,76™ | 0,38 | 0,35 | 0,59 | 0,73 | 0,14 0,46" | 0,55
KU 0,44" 0,68™ [ 034 [024 | 0,79 | 054" | 059" [025 |0,21
K¢ 0,16 | 0,33 028 |035 |0,74™]0,82" |0/42 0,35 | 045"
KSS 025 (014 031 022 {020 |028 |-0,004 [017 |0,28
STS 012 | 040 |04 |-049 0,18 0,33 |-0,05 -0,04 | 0,05
KKA 025 |066™]032 |018 |041 0,757 | 046" |0,38 |0,33
KSKA 049" | 048" | 0,38 |0,25 |0,20 |09 0,22 0,56™ | 0,39
KTS 037 | 051" | 045" | 058" [043 | 057" | 046" -0,04
KTA 0,56™ | 049" | 0,38 |0,34 |0,22 |0,66™ 047" |056™ 0,43
BTA 0,66™ 022 |-023 |[031 |-0,22]0,02 |017 |02 0,10

Elde edilen bulgulara gére 2009 yilinda verim ile kavuzlu kogan agirhigr (= 0.59*%*) | kavuzsuz kogan agirligi
(r=0.73**), kogan uzunlugu (r=0.59*%*), kocan ¢ap1 (r=0.76**), koganda tane agirligi (r= 0.46*) , bin tane agirlig
(r=0.55**) arasinda 6nemli ve olumlu; kocan uzunlugu ile kogan ¢api, kavuzlu ve kavuzsuz kogan agirligi, kocanda
tane sayisi; kogan capi ile kavuzlu ve kavuzsuz kogan agirligi, bin tane agirligs; kavuzlu kogan agirlig ile kavuzsuz
kogan agirligi, kocanda tane sayisi; kavuzsuz kogan agirligi ile kocanda tane agirligi arasinda dnemli, pozitif iliskiler
belirlenmistir. 2010 yilinda verim ile kogan uzunlugu, kavuzsuz kogan agirligi, koganda tane agirligi, bin tane agirhigs;
kocan uzunlugu ile kavuzlu ve kavuzsuz kogan agirligi, kocanda tane sayisi, koganda tane agirligi; kogan ¢api ile
koganda tane sayisi; kavuzlu kogan agirligi ile kavuzsuz kogan agirligi, koganda tane sayisi, koganda tane agirligi; kogan
uzunlugu, kavuzlu kogan agirlig1 arasinda énemli pozitif iligkiler belirlenmistir. Korelasyon analizine gore verimi en
cok kavuzsuz kogan agirligi, kogan uzunlugu, koganda tane agirligi ve bin tane agirligi etkilemistir. [8], seker misirinda
yaptiklari calismada tane verimi ile kocan ¢api, kogcanda tane sayisi, kogcanda sira sayisi, bin tane agirligi arasinda 6nemli
iligkiler tespit etmistir. Yas kogan verimi ile kocan ¢api, koganda tane ve sira sayisi, bin tane arasinda olumlu iliski
bulmuglardir. [9], Tokat ekolojik sartlarinda ikinci {irtin seker musirt ile yiiriittiigii caligmada, kogan ¢ap1 ve koganda
tane sayisinin kocan agirligint olumlu ve dnemli derecede etkiledigini, dekara kocan verimine kogan ¢ap1 ve kocanda
tane sayisinin etkili oldugunu saptamistir. Kocan verimi ile kogan agirligi, kocan uzunlugu ve capi arasinda énemli
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korelasyon; taze tane verimi ile koganda tane sayisi, kocanda tane agirligt ve kocan agirlig1 arasinda 6nemli ve gliclii
korelasyon oldugu ve verimi artirmak i¢in bu 6zelliklerin dikkate alinmasi gerektigini bildirmistir.

Tablo4. Verim ve kalite 6zellikleri arasindaki fenotipik korelasyon katsayilar
Table4 Phenotypic coefficients of correlations among yield and quality characters

2009 VRM SO NO
2010

VRM -0,85** | -0,87
SO -0,83** 0,97
NO -0,79* | 0,81*

Seker orani, taze titketimde oldugu kadar endistride islenecek tirtinler iginde 6nemli kalite kriterlerinden birisidir [26,
6, 4]. Seker musir tanelerinde yiiksek oranda seker olmasi, sekerin de sakkaroz olmasi nedeniyle 6nemli bir besin
kaynagidir [27, 20]. Seker misirinda verim ile iki kalite 6zelligi arasindaki iliskiler her iki yilda da énemli ve negatif
olarak belirlenirken, bu ¢esitte seker ile nisasta arasindaki iligki pozitif olarak belirlenmistir. Bu da bu gesitte seker arttikga
nigastanin da arttigim gostermektedir. [8], yas kocan verimi ile seker oram arasinda onemli iliski saptarken; [15] 7
genotipte nisasta ile seker arasindaki korelasyonlari negatif ve 6nemli olarak belirlemistir.

Basit korelasyon katsayilarindan daha dogru bilgi edinmek amaciyla korelasyon katsayilar1 dogrudan ve dolaylt
etkilere ayrilmistir. Tane verimine her iki yilda da olumlu ve yiiksek katkida bulunan kocan 6zelliklerinden kavuzsuz
kocan agirligi, kocanda tane agirligt ve bin tane agirlig1 secilmis, verimin kalite ile etkilesimini incelemek i¢in seker ve
nisasta oranlar1 ele alinmigtir.

Tablo5. Segilen degisik 6zelliklerin seker misirt Merit'in taze tane verimi iizerinde dogrudan ve dolayli
etkileri
Table5. Direct and indirect effects on fresh grain yield selected different traits of sweet corn Merit

2009 Dogrudan Etki | KSKA | KTA | BTA | Korelasyon
Direct effect correlation
KSKA 0,63** -0,01 | 0,11 0,73**
KTA -0,01 0,35 0,12 0,46*
BTA 0,29 0,25 -0,04 0,55*
2010
KSKA 0,20 0,20 | 0,10 0,49*
KTA 0,41 0,09 0,06 0,56*
BTA 0,58** 0,03 0,04 0,66**

2009 yilinda, kavuzsuz kogan agirligi dogrudan olan etkilerden 6nemli ve yiiksek derecede etkilemistir. [13], seker
musirinda Ozellikler arasi iliskiyi path analizi ile incelemis, taze tane verimine en biiyiik katkiyr taze tane agirligi,
kogandaki sira sayisi ve kogan uzunlugunun yaptigini belirlemistir. [28], tane verimi ile kogan ¢ap1, koganda tane sayisi
ve bin tane agirlig1 ile dnemli iliskiler bulmuslardir. 2010 yilinda en yiiksek dogrudan etkiyi bin tane agirligt (p= 0,58**)
gostermigtir. Seker musir1 ister konserve, ister dondurulmus veya taze olarak tiiketilsin, kavuzsuz kogan agirligt ve bin
tanenin biiytikligii 6nemlidir.

Tablo 6. Seker misir1 Merit'in taze tane verimine seker ve nisasta oranlariin dogrudan ve dolayl: etkileri
Table 6. Direct and indirect effets of sugar and starch content on fresh grain yield of sweet corn Merit

2009 Dogrudan Etki | SO NO Korelasyon
Direct effect correlations

SO -0,04 -0,81** | -0,85**

NO -0,83** -0,04 -0,87**

2010

SO -0,55** -0,28 -0,83**

NO -0,35 -0,44* -0,79**

Verim iizerine, kalite 6zelliklerinden ilk y1l nisasta oraninin dogrudan etkisi negatif ve 6nemli olurken, ikinci y1l seker
oraninin dogrudan etkisi yiiksek ve 6nemli olarak saptanmustir. Bu kalite 6zelliklerinin yillara gore degisiklik gosterdigini
belirtmektedir.
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iki veya daha fazla degisken arasinda iliski olup olmadigini gdsteren regresyon esitlikleri, verim ile kavuzsuz kogan
agirligl, kogan uzunlugu, koganda tane agirligi ve bin tane agirhigr ile kalite 6zelliklerinden seker ve nisasta oranlari
arasinda incelenmistir(Tablo7).

Tablo 7.Taze tane verimi ve segilmis degisik 6zelliklerin regresyon denklemi, determinasyon katsayisi ve korelasyon
katsayilar

Table 7.Regression equation, determination coefficient and correlation coefficient of fresh grain yield and selected
different characters

regresyon denklemi R? r
Regression equation
2009 KSKA | 269,3+3,74x 0,54 0,73
KU -289,7+78,2X 0,35 0,59
KTA | 697,9+2,84x 0,21 0,46
BTA | 680,3+1,89x 0,30 0,55
SO -350,4+638,6x 0,84 -0,85
NO -1789+140,2x 0,68 -0,87
2010 KSKA | 545,6+3,37x 0,24 0,49
KU -203,7+93,8x 0,19 0,44
KTA | 766,9+3,49x 0,32 0,56
BTA | 508,8+3,12x 0,43 0,66
SO 3182-554,3x 0,70 -0,83
NO 4575-128,1x 0,63 -0,79

2009 yilinda verim o6zelliklerinden kavuzsuz kocan agirligi, kogcan uzunlugu, koganda tane agirligi, bin tane
agirhigl, seker ve nisasta oraninda olan bir birimlik artig, sirastyla verimde 3.74, 78.2, 2.84, 1,89, 638,6, 140,2’lik artisa
neden olmustur. 2010 yilinda kogan 6zelliklerindeki bir birimlik artig ilk yila gére daha fazla olarak belirlenmis, kalite
ozelliklerinde ise bir birimlik artis verimde azalmaya neden olmustur. Verimde meydana gelen varyasyonun ozelliklere

ve yillara gore degistigi belirlenmistir.
4. Sonuglar ve tartisma

Eskisehir ekolojik kosullarinda yiiriitiilen bu ¢aligmada, Merit g¢esidi ister tane ister konserve, istenirse
dondurulmus gida yapiminda kullanilacaksa; verimi artirmak i¢in ¢gevre kosullart ne olursa olsun; kavuzsuz kogan agirligi,
kogan uzunlugu, koganda tane agirligi ve bin tane agirliginin verime katkida bulundugu, 6zellikle kavuzsuz kogan agirligi
ve bin tane agirliginin etkisinin yiiksek oldugu, yapilan {i¢ analiz sonucunda belirlenmistir. Seker ve nisasta oranlari
verimle ters iligki gostermis, verim yiikselince bu 6zelliklerde azalma saptanmistir. Bin tanenin verimle beraber artmasi
daha biiyiik embriyoya sahip oldugundan daha fazla protein igerecegi ve protein ihtiyacini bitkisel proteinle karsilayan
insanlar i¢in énemli olacagi sdylenebilir. Merit ¢esidinde her iki yilda da seker ve nisasta orani arasinda olumlu iliski
saptanmustir, bu da her ikisinin birlikte artacagini gostermektedir. Bu arastirma sonucu ¢esidin yagisla ve sulama ile
veriminin ve kogan O6zelliklerinin de arttig1, ancak kalite 6zelliklerinde dedisimler meydana getirdigini gostermistir.
Dolayisiyla kavuzlu veya kavuzsuz kogan agirligi verimi belirlemede 6nemli olacaktir.
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Abstract

Amphibians are one of the most vulnerable group that are directly affected by environmental factors. Researchers
report that nearly one third of species threatened with extinction. Amphibians in the temperate zone hibernate in winter
season under normal conditions and fluctuations in climate impact indirectly the summer and winter activity of these
ectothermic animals. In this study, we report data on the extraordinary activity of Bufotes variabilis in winter period and
evaluated that variable toad could be active throughout the year due to global climate changes.
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*

Degisken desenli gece kurbagasi, Bufotes variabilis (Pallas, 1769)’in erken aktivasyonu iizerine bir 6rnek calisma

Ozet

Amfibiler, cevresel faktorlerden dogrudan etkilenen en savunmasiz gruplardan biridir. Nitekim arastirmacilar,
tiirlerin neredeyse ticte birinin neslinin tikenme tehdidinde oldugunu bildirmiglerdir. Iliman bolgedeki amfibiler normal
sartlar altinda kis mevsiminde uykuya yatarlar ve iklimdeki dalgalanmalar bu ektotermik hayvanlarin yaz ve kis
aktivitesini dolaylh olarak etkiler. Bu ¢alismada, Bufotes variabilis’in kis mevsiminde olagandis1 aktivitesi hakkinda bir
veri sunuyor ve degisken desenli gece kurbagasinin kiiresel iklim degisikliginden dolay1 yil boyunca aktif olabilecegini
degerlendiriyoruz.

Anahtar kelimeler: hibernasyon, kis aktivitesi, iklim degisikligi, sicaklik, Adana
1. Introduction

Since one-third of the amphibians are on the IUCN red list, it is clear that these animals are the most vulnerable
group in the World [1]. Although there are many factors that threaten amphibians, climate change is one of the most
frequently mentioned threats in recent years [2,3,4]. Due to being poikilotherm, high permeability skin and complex life
cycles, amphibians are strongly dependent on temperature, humidity and precipitation factors that are directly affected by
climate change. Changes in air temperature (e.g. global warming) can alter the reproductive behavior of amphibians,
affect reproductive success, reduce immune functions and increase amphibian sensitivity to chemical pollutants [2,5,6].

Ampbhibians in the temperate zone hibernate in winter season under normal conditions and fluctuations in climate
impact the summer and winter activity of these ectothermic animals. The beginning of activity period of the hibernating
ectothermic species probably rely on the climatic release as well as the photoperiod of the day, progressive temperature
increase, barometric pressure changes and the elevation of the habitat [7]. Hibernation in amphibians most likely is a
direct response to cold temperatures and secondarily to changes in resource availability [8]. However, some amphibian
species do not conform this tendency [9,10] and may be active in winter period.

Being one of the three known representatives of the Bufonidae family in Turkey, the variable toad Bufotes
variabilis (syn. Pseudepidalea variabilis) is a widespread species ranging from the eastern Mediterranean countries to
Central Asia, and from Russia to some northern Europe countries. Green toads (Bufotes viridis, Bufotes variabilis) are
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hibernating species as known from the literature [11-16]. In the present study, we report data on the extraordinary activity
of Bufotes variabilis in Turkey.

2. Materials and methods

The individuals were found during excursions in the province of Adana (in December 2017 and January 2018).
Adana is located in the south of Turkey and has a typical Mediterranean climate with dry and hot summers. The
observation site, a small temporary pond with a surface area of about 12 m? and a maximum depth of 80 cm, was located
atthe 13 ma.s.l. (36° 53° 23" N; 35° 33° 22”’E). For each individual, sex was determined by the examination of external
secondary sexual characters. Air and water temperatures were measeured at the nearest 0.1 °C with a digital thermometer.

3. Results

A male specimen and three adult individuals (2 males and 1 female) of B. variabilis were observed between 10
December 2017 and 23 January 2018 (Yiiregir district, Adana, Turkey), shown in Figure 1. Our first observation on the
extraordinary activity of Bufotes variabilis was in 10 December 2017. In that day the air temperature in the site was 13°C
and water temperature was identified as 11 °C. The second observation was 11°C in 23 January 2018 and air temperature
and water temperature was identified as 11 °C and 8 °C, respectively.

T A

Figure 1. A male specimen (A) and three adult individuals (B, 2 males (middle and right) and 1 female (left) observed
from Yiiregir district, Adana (Turkey) during the winter period (December 2017 and January 2018)

4. Conclusions and discussion

Although active periods during the winter were reported for the European green toad, B.viridis [9,10], this
phenomenon was not previously reported for B. variabilis. Since the green toads are distributed on a wide scale, it is
subject to very different climatic conditions, which leads to a high degree of variation in its seasonal activity and
reproductive cycle [10,17].

In a study [10] conducted in Sicily island, researchers reported some observations carried out on the breeding
phenology of Bufotes viridis species over a two year period in Mediterranean temporary ponds. They measured the
minimum air temperatures at which breeding activity was observed around the reproductive site as 7.6 °C at La Fossa
(Palermo) and 7.4 °C on Ustica island populations. In addition to this, while they did not observe breeding activity in the
winter period for the La Fossa population, they monitored calling activity, pairs and eggs/embryos in the two populations
of Ustica island. The situation in the second population is similar with the case in our study. The earlier activation period
seen in these locations where the average annual temperature is around 19 °C may be related to global warming.

According to Bagkale et al. study’s [13], the breeding season of B. variabilis in the Kocagay Stream, Izmir,
Turkey started on 1 February for year 2007 and 8 February for year 2008. Unlike what we observed in our study, in the
Kocagay population researchers reported that water temperature ranged from 8 °C to 12 °C and toads had later activity
period than our observed case. Since the average annual temperature in that locality is lower than in Adana and Italy
locality, it can be concluded that there is no winter activation of the population living in Kocagay as a result of the effects
of local climatic conditions and nutrients,

The fact that the the studied area is close to sea level (13 m a.s.l.) and the air temperature is relatively high in the
observation periods may have enabled the variable toads to be active in the winter period.

In conclusion, as other populations of the variable toad are likely to be affected by climate change, we will have
the opportunity to learn more about the winter activities of these animals by investigating their populations in terms of
reproductive ecology under different ecological conditions.
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Abstract

This study has been made on the specimens which were obtained from 10 different station areas of Kumlu and
Reyhanli in 2015-2017. The samples were gathered from leaves, barks, litterfalls, decayed or unspoilt plant materials. It
was tried to develop myxomycetes sporophores by applying Moist Chamber Culture to collected samples. In addition
myxomycetes which grew up in their natural environments were obtained. As a result of field and laboratory studies, 31
taxa belonging to 7 families and 13 genera were identified.

Key words: Myxomycetes, taxonomy, biodiversity, Kumlu, Reyhanli -Hatay.

Kumlu ve Reyhanli (Hatay)’da yayilig gosteren Miksomisetler

Ozet

Bu calisma 2015-2017 yillart arasinda, Kumlu ve Reyhanli ilgesinde 10 farkli lokaliteden toplanan &rnekler
iizerinde yapilmistir. Ornekler; cesitli yaprak ve agac kabuklari, aga¢ dokiintiileri, ¢iiriimiis veya ciiriimemis bitkisel
materyallerden elde edilmistir. Toplanan tiim numunelere nem odas1 teknigi uygulanmig ve civik mantar sporoforlari
gelistirilmeye ¢aligilmigtir. Bununla beraber dogal ortaminda gelismis olan miksomisetler de toplanmustir. Arazi ve
laboratuvar ¢alismalari sonucu elde edilen 6rneklerden 7 familya ve 13 cinse ait toplam 31 tiir tespit edilmistir.

Anahtar kelimeler: Miksomisetler, taksonomi, biyogesitlilik, Kumlu, Reyhanl - Hatay
1. Giris

Miksomisetler, plazmodial civik mantarlar, ger¢ek civik mantarlar, Mycetozoa olarak da bilinen, nemli karasal
ekosistemlerde yaygin olarak bulunan, gercek mantarlarda oldugu gibi hiicre ¢eperi icermeyen, beslenme yoniiyle de
mantarlardan farklilik gdsteren ancak mantarlarla ¢esitli morfolojik ve ekolojik benzerlikler gosteren bir siniftir. Vejetatif
evrede plazmodyum olusturan beslenip genisleyen hacmini artiran Miksomisetler generatif evrede haploid (n) kromozom
sayisina sahip sporlar1 ve farkli yapilari ihtiva eden bir veya genellikle birden fazla sporofor meydana getirirler.

Substrat ¢esidi, pH, nem, 151k ve 6zellikle de sicakliga duyarlilik gésteren miksomisetler canli veya ¢liriimiis
agac govdeleri, dallar1, kabuklar1, meyve, yaprak ve her tiirden dokiintiileri gibi serin, nemli ve gélgeli habitatlarda yayilis
gosterdikleri gibi organik maddeler, otgul hayvan atiklar1 ve kemikleri ve hatta kimi zaman taglar, plastik kaplar ve petri
kab1 {iizerinde de yayilig gosterdikleri tespit edilmistir [1]. Miksomisetler yayilis gosterdikleri ¢evrelerde ozellikle
¢lirimiis ortamlarda yaygin bulunan diger mikroorganizmalarla (bakteriler, arkeler, maya gruplari, mantar hifleri ve
siyanobakteriler gibi) beslenerek yasamlarmi stirdiiriirler ve bir¢ok canlinin da besin kaynagini olustururlar.
Miksomisetler saprofit degildir predator canlilardir fagositoz yaparak beslenirler [2].

Molekiiler analizler miksomisetlerin funguslardan ¢ok Protista aleminin igerisinde incelenmesi gerektigini
gostermistir. Yasam dongiileri makrofunguslarin sporogenezleri ile benzerlik gosterse de diger tiim asamalari tipik olarak
silli, kamgili veya ameboid hareket eden Protist’lerin yagamlari ile daha ¢ok benzerlik gostermektedir. Protista aleminin
Myxomycota divisiosunun tek smifi olan Miksomisetler ayrildigi 3 subclasis Ceratiomyxomycetidae,
Myxogastromycetidae ve Stemonitomycetidae ve bunlara ait 6 takimda, 15 familya ve 64 genus bulundurur [3].

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905053919546; Fax.: +903262485867; E-mail: hayribaba@mku.edu.tr
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Diinya genelinde bilinen Miksomiset sayist 1016 iken [4], Tirkiye’de tespit edilmis Miksomiset sayis1 284’ diir
[5-17]. Yaptigimiz bu ¢alismada Kumlu ve Reyhanl ilgelerinde farkli lokalitelerde tespit edilen Miksomiset tiirlerinin
Tiirkiye Miksobiyotasina ilavesi, lilkemizin biyolojik zenginliklerinin ortaya ¢ikarilmasi hedeflenmistir.

2. Materyal ve yontem
2.1. Arastirma sahasimin cografi konumu ve érnek toplanan yerler

Arastirma sahamiz Hatay’in Kumlu ve Reyhanli ilgelerine bagli 10 istasyondur (Cizelge 1). Kumlu ilgesinin
ylzodlgtimii 193 km?, rakimi 97 metredir. Kumlu ilge merkezi Amik ovasinda diiz bir alana kurulmustur, Amik Ovasinda
platolar mevcuttur, topraklari tamamen tarima agik elveriglidir. Reyhanli il¢esi yiizol¢timii 355 km?, rakimi1 138 metredir
(Sekil 1). Tlgenin kuzeyinden gecen Afrin gay1 batidaki Amik ovasinda Asi Nehri ile birlesir, Suriye’den gelerek Tiirkiye
ile Suriye sinirmi gizen Asi nehri, Amik Ovasindan gecerek Akdeniz’e dokiiliir. Ilgenin ii¢ gélii bulunmaktadir; Yenisehir,
Pmarbasi ve Ciideyde gblleri. ilge topraklar1 tarrma uygundur, topraklarinin % 80’i ovadir [18-19].

Cizelge 1. Arazi gezi tarihleri ve lokalite bilgileri *: Kumlu istasyonlar1

ISTASYONLAR TARIHLER KOORDINATLAR
Akpinar* 02.05.2015 - 04.05.2017 36°26'00.4"N 36°32'05.7"E \\
Aktag*® 04.04.2015 - 02.05.2015 - 36°22'02.8"N 36°20'05.8"E Hassa
24.05.2017
Batiayrancr*  [24.05.2017 36°26'01.4"N 36°32'05.7"E S
U
Besaslan 04.04.2015 - 02.05.2015 36°14'17.8"N 36°29'20.9"E B
Giilova* 24.05.2017 36°26'03.4"N 36°32'05.7"E Kirtkhan i
Kavalcik 04.04.2015 - 24.05.2017 36°13'49.0"N 36°36'24.0"E E
Kircaoglu* 02.05.2015 - 24.05.2017 36°22'42.5"N 36°31'42.9"E Motay O Regann
Konuk 04.04.2015 - 02.05.2015 - 36°1527.0"N 36°26'16.2"E -
04.05.2017 A
Varish 04.04.2015 - 02.05.2015 - 36°15'25.6"N 36°23'39.9"E amnsze | WP E
24.05.2017 <= s
~ : o 10 20 30 kn\'
Yenisehir 04.04.2015 - 04.05.2017 36°14'17.0"N 36°34'05.1"E ey /SURIYE

Sekil 1. Arastirma sahasini gosteren harita
2.2. Arastirma sahasinin iklimi

Arastirma alanimizda Akdeniz iklimi hakimdir, Yazlar sicak ve kurak, kislar 1lik ve yagislhidir. Kumlu’da yillik
ortalama sicaklik 19°C’dir. Aylik ortalama sicakliklara bakildiginda en soguk aym Ocak (6.7°C), en sicak ayin ise
Agustos (29.2°C) oldugu goriilmektedir. Reyhanli’da yillik ortalama sicaklik 18.6°C’dir. Aylik ortalama sicakliklara
bakildiginda en soguk ayin Ocak (6.2°C), en sicak ayin ise Agustos (29.4°C) oldugu goriilmektedir.

Yillik ortalama toplam yagisin Kumlu’da 797.4 mm, Reyhanli’da 768 mm oldugu goriiliir. Yagisin aylara gore
dagilis1 incelendiginde, en az yagis Temmuz ve Agustos aylarinda goriilmektedir. Bu aylardan sonra yagislarda belirgin
bir sekilde artis baglar. Bu artig aralik ve Ocak aylarina kadar devam eder [18-19].

2.3. Arastirma sahasinin bitki ortiisii

Reyhanli ve Kumlu ilgelerini olusturan arazinin hemen hemen tamami ova tabaninda (Amik Ovasi ve Reyhanli
Ovasi) yer aldigindan toprak tiiriinii Aliivyon topraklar olusturmaktadir ve bu araziler tarim igin elverislidir. Arazi ortiisi
bakiminda bu alanin gok biiyiik kesimini tarim tiriinleri kaplamaktadir. Pamuk, misir, tiitiin, sogan, bugday, yonca, kayisi,
badem, seftali, incir, nar, turunggiller yaygin olarak iiretilmektedir. Dogal bitkiler acisindan sahada bulunan akarsu
boylarinda ve gol ¢evrelerinde sucul bitkilerin yer aldig1 goriilmektedir. Bunlarin baglicalarii Sazlik alanlar, Kamis
(Poaceae), Niliifer (Nymphaeaceae ) olusturmaktadir. Ayrica sahada Mersin (Myrtus communis L. Myrtaceae), Deve
dikeni (Silybum marianum L. Gaertn. Asteraceae), Cirig otu (Asphodelus aestivus Brot. Asphodelaceae), Ceti (Prosopis
farcta (Banks & Sol.) J.F.Macbr. Fabaceae) Zakkum (Nerium oleander L. Apocynaceae) gibi bitkilerde bulunmaktadir.
Odunsu bitkilerden en yaygin olanlarini Akdeniz servisi (Cupressus sempervirens L. Cupressaceae), Okaliptiis
(Eucalyptus sp. Myrtaceae), Dogu Cinar1 (Platanus orientalis L. Platanaceae), Akasya (Acacia sp. Fabaceae)
olugturmaktadir. Zeytin (Olea europaea L. Oleaceae) ve Pamuk (Gossypium hirsitum L. Malvaceae) ise sahadaki en
yaygin ekonomik bitkidir [19].
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2.4.0rneklerin elde edilmesi ve teghisi

Tespit edilen istasyonlara diizenlenen arazi gezilerinde ortamda sporofor asamasinda bulunan dogal miksomiset
ornekleri bulundugu ortamdan kesici bir aletle substratla birlikte ayrilarak karton kutularla laboratuvara taginmustir.
Uzerinde sporofor &rnekleri bulunmayan fakat miksomiset sporlari igerdigi diisiiniilen bitkilere ait kabuklar, kesik aga¢
pargalari, dokiintii ve ¢iirlimekte olan yaprak, dal, kozalak, meyve ve artiklari gibi materyaller toplanmis, kilitli saklama
posetlerine, zarf veya kese kagitlarina konularak laboratuvara taginmig, laboratuvar ortaminda Gilbert ve Martin (1933
)’in gelistirdigi Nem Odas1 Teknigi uygulanarak, sporlarin sporofor olusturmalar1 saglanmistir. Nem Odas1 Teknigi i¢in
petri kaplar1 veya seffaf saklama kaplarina bir kag kat steril filtre kdgidi serilerek alinan materyaller tek tek yerlestirilmis,
iizerine distile su ilave edilerek yazin ve kurak donemde 48 saat kigin ve nemli donemde 24 saat 1slatilip sismeleri sporlarin
cimlenmeleri saglanmigtir. 24-48 saat sonunda sular1 bosaltilan kaplar laboratuvar ortaminda difiiz 1sikta tutulmus ve her
giin veya giin asir1 olarak stercomikroskopta incelenmistir. Bu siirede olusan miksomiset sporoforlart hemen kurutulup,
fungaryum materyali haline getirilmistir.

Teshis islemlerinde 151k mikroskobu ve stereomikroskopla galisiimistir. Miksomisetlerin yapisal birimlerine ait
(spor, kapillitium, kolumella, sap, hipotallus, peridium) genel yapisi, sekli, rengi, makroskobik ve mikroskobik olgiileri,
kire¢ bulunup bulunmamasi veya kirecin rengi ve sekli incelenmistir. Ozellikleri tespit edilen 6rneklerin kaynak
kitaplardan tezler, anahtarlar, internet kaynaklarindan yararlanilarak teshisleri yapilmistir [2-3, 20-23]. Teshis edilen
fungaryum orneklerinin tiimii MKU Fen Edebiyat Fakiiltesi Biyoloji Béliimii Botanik Arastirma Laboratuvarinda
saklanmaktadir.

3. Bulgular

Hatay ili Kumlu ve Reyhanl ilgelerini kapsayan bir yillik aragtirmalarimiz sonucunda toplam 212 &rnek
toplanmugtir. Dogal ortamindan veya laboratuvardaki nem odas1 teknigi ile elde ettigimiz 95 Miksomisetin dagilimi 5
takim, 7 familya, 13 cinste toplam 31 tiir seklindedir. Bu 6rneklerden 3 takson dogal olarak, 89 tanesi ise nem odasi
teknigi ile tespit edilmistir. 31 tiir takim seviyesinde incelendiginde 5 takima ait bireylerin varligr tespit edilmistir.
Physarida takimina ait iiyeler en fazla bulunurken (16), tek taksonu bulunan Echinostellida takimi ise en az bulunmustur.
Elde ettigimiz 6rneklerde 7 farkli familyaya ait taksonlar Echinosteliaceae (1), Trichiaceae (2), Liceaceae (3), Arcyriaceae
(4), Stemonitidaceae (6), Physaraceae (7) ve Didymiaceae (8) dir. Arastirma sahamizda tespit edilen genuslar ise;
Didymium 7, Physarum 5, Arcyria 4, Licea 3, Comatricha 2, Fuligo 2, Perichaena 2, Echinostelium 1, Diderma 1,
Collaria 1, Stemonitis 1, Stemonitopsis 1, Symphytocarpus 1 tiir ile temsil edilmektedir.

Orneklerin bolluk derecelerine bakildiginda tiiriin birey sayisinin toplam birey sayisina orant % 0,5’ten kiigiikse
ender (R), % 0,5-1,5 arasinda ise nadir (O), % 1,5-3 arasinda ise yaygm (C), % 3’iinden biiyiikse bol (A) olarak
belirlenir [24]. Caligma alanimizda elde ettigimiz 31 tiirden 13 tanesi (%42) nadir (O), 6 tanesi (%19) yaygin (C) ve 12
tanesi (%39) bol (A) tiir olup ender (R) tiir bulunmamustir. Orneklerin substrat iizerinde tercih ettigi yerler gdézoniinde
bulunduruldugunda elde ettigimiz 95 6rnekten 57 lignikol miksomiset, 21 foliikol miksomiset, 16 kortikol miksomiset ve
1 fimikol miksomiset elde edilmistir.

Plazmodyum yapilarimi tiim orneklerde gérmek ¢ok zor olsa da elde edilen 31 tiiriin plazmodyum yapilar
Protoplazmodyum (4), Trichiales takimi i¢in karakteristik olan ve Aphanoplazmodyum ile phaneroplazmodyum tiplerinin
ozelligini tagiyan Trichiaceous plasmodium tipi (6), Aphanoplazmodyum (6) ve Phaneroplazmodyum (15) seklindedir.
Sporlar1 incelendiginde sigilli (verrukoz veya verrukuloz) sporlarin (21) daha yogun oldugu not edilmistir. Dikenli sporlar
(ekinulat) (3), diiz sporlar (5), ags1 sporlar (retikulat) (2), goriilmiistiir. Sporofor tiplerine gore kiyaslandiginda 1
pseudoaethalium, 2 aethalium, 3 plazmodiokarp ve 25 sporangium tipi fruktifikasyon kaydedilmistir

4. Sonuglar ve tartisma

Elde edilen tiirlerin dagilimina baktigimizda 6 takimi olan Miksomisetlerin ¢alisma alanimizda 5 takima ait
bireylerinin varligi tespit edilmistir (Sekil 2). Verimli Amik ovasi lizerinde sicaklik ve nemin y1l boyu ¢ogunlukla uygun
olmast diger canlilardaki zengin ¢esitlilikte oldugu gibi Miksomisetlerin de dogal ortaminda ve laboratuvarda nem odas1
teknigi ile elde edilmesinde zengin ¢esitliligin olusmasina yol agmustir. Physarida takimina ait tiyeler en fazla bulunurken
(16), tek taksonu bulunan Echinostellida takim1 ¢ok kii¢iik olmasi1 narin yapisindan dolay: yeteri kadar bulunamamastir.
Diinya tizerinde 421 tiir ile (Tiirkiye’de 100 tiir) en fazla temsil edilen Physarida takimi ve 20 tiirle en az temsil edilen
Echinostellida takimi (Tiirkiye’de 12 tiir) bu sonuglarla da paralellik gostermistir. Diger takimlar da benzer oranlardadir
[4,25].
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Sekil 2. Tespit edilen drneklerin takim diizeyinde dagilimlari
Elde ettigimiz orneklerin 7 familyada dagilisi incelendiginde (Sekil 3) Stemonitidaceae, Physaraceae,
Arcyriaceae ve Didymiaceae familyalari 31 taksondan 25 tanesini igermektedir. Bu oran tiim 6rneklerimizin % 80.6°
sidir. Diinya genelinde 15 familyasi bulunan Miksomisetlerin en yaygin ve kozmopolit grubunu bu familyalar olusturur.
Calisma alanimizda tespit ettigimiz 7 familyaya ait bu ylizdelik sonuglar iilkemizde yapilan ¢aligmalarla paralellik
gostermektedir [7,25-27].
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Sekil 3. Elde edilen drneklerin familyalara gore dagilimlari

Elde edilen 6rneklerin 92°si nem odasi teknigi ile, 3’1 ise dogal ortamindan olmak iizere 95 6rnek tanimlanmuistir.
31 taksonun her birinin 95 birey i¢indeki tekrari, ilgili taksonun bolluk derecesini verir (Cizelge 2). Tirlerin bolluk
tahminleri toplam kayit sayisi ile ilgili tiiriin oranina dayanmaktadir. Sonuglara gore tiir sayisinin cins sayisina orani (T/C)
taksonomik cesitliligin gostergesi olarak kullanilir. Bu oranin diisiik olmasi taksonomik cesitliliginin yiiksek oldugunu,
oranin yliksek olmasi ise yapilan ¢alismadaki taksonomik gesitliligin diisiik oldugunun gostergesidir [24]. Bizim
calismamizda T/C degeri 2.38°dir. Bu sonug 1liman veya tropikal bolgelerde 2,2 ve 4,6 arasinda, Kuzey Amanoslarda
2.42, Giineydogu Hindistan i¢in 2.24, Kuzey Amerika i¢in 4.13 olarak bulunmustur [14,24]. Bu sonuca gore ¢alisma
alanimizda miksomiset taksonomik ¢esitliliginin yiiksek oldugunu sdyleyebiliriz.
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Cizelge 2. Taksonlara ait frekans, lokalite, elde sekli ve yogunluk verileri

TURLER F LOKALITE DURUM Y
1. Echinostelium minitum 1 |Akpinar NO 0
2. Licea kleistobolus 1 Kircaoglu NO 0
3. Licea minima 1 'Y enisehir NO 0
4. Licea pescadorensis 3 IAktas, Konuk NO A
5. Arcyria cinerea 4 'Yenisehir, Aktas, Varigli, Konuk NO A
6. Arcyria insignis 1 Kavalcik NO 0
7. Arcyria minuta 2 Yenisehir, Kircaoglu NO Cc
8. Arcyria pomiformis 3 Konuk, Kircaoglu, Varigh NO A
9. Perichaena corticalis 3 Y enigehir, Kircaoglu, Varigh NO A
10. Perichaena depressa 2 Yenigehir, Kircaoglu NO C
11. Diderma hemisphaericum 1 Kircaoglu NO 0
12. Didymium annulisporum 3 [Yenisehir, Kircaoglu, Varish NO A
13. Didymium bahiense 6 \Varisli, Konuk, Besaslan, NO A

Kircaoglu, Batiayranci
14. Didymium difforme 22 [Konuk, Aktas, Varigli, Besaslan, D, NO A
Batiayranci

15. Didymium dubium 4 |Aktas, Kircaoglu, Varish NO A
16. Didymium iridis 2 Kircaoglu, Varish NO Cc
17. Didymium squamulosum 8  |Akpinar, Besaslan, Konuk,Kircaoglu NO A
18. Didymium sp. 1 Konuk NO )
19. Fuligo cinerea 1 Besaslan NO 0
20. Fuligo septica 1 Giilova NO 0
21. Physarum album 3 Varish D, NO Cc
22. Physarum cinereum 3 |Akpinar, Kavalcik NO A
23. Physarum contextum 7 Konuk NO A
24. Physarum leucopheum 2 IAktas NO Cc
25. Physarum notabile 3 |Aktas, Akpinar, Kircaoglu NO A
26. Collaria arcyrionema 1 Konuk NO 0
27. Comatricha ellae 2 Konuk NO ©
28. Comatricha tenerrima 1 Kircaoglu NO O
29. Stemonitis fusca 1 |Akpinar NO )
30. Stemonitopsis amoena 1 Konuk NO 0
31. Symphytocarpus flaccidus 1 Kavalcik D 0

(F: Frekans, DURUM; D: Dogal 6rnek, NO: Nem odast teknigi ile, Y: Yogunluk; Bir tiiriin bolluk
tahmini, Bu tiirlerin toplam kayit sayisina oran1 % 0,5“ten kiiglikse ender (R), % 0,5-1,5 arasinda
ise nadir (O), % 1,5-3 arasinda ise yaygin (C), % 3“linden biiyiikse bol (A) olarak belirlenir [24].

Orneklerin bolluk derecelerine bakildiginda Didymium difforme 5 lokalitede 22 6rnek ile en yogun tiir olarak kayit
edilmistir (Sekil 4). Ilgili 5rnege rakim degeri farkli lokasyonlar ve farkli substratlarda rastlanmistir. Calisma alanimizin
cogunlukla tarim arazisi olmasi, bu tiiriinde ¢iliriimiis materyaller lizerinde sik rastlanmasi, yayilma potansiyelinin yiiksek
olmast ile de ¢ok sik rastlandigi sdylenebilir. Didymium squamulosum (8) ve Physarum contextum (7) en yogun bulunan
diger tiirlerdir. Bu tiirlere Diinya’da ve Tiirkiye’de yapilan ¢alismalarda da siklikla rastlamaktayiz [12,27-28].
Calismamizda elde edilen 3 dogal drnekten 1 tanesi yogun, 1 tanesi nadir ve 1 tanesi de yaygin tiirdiir.
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Sekil 4. Orneklerin bolluk diizeylerine gére dagilimlar

Miksomisetlerin gelistigi substratlar {izerinde analizler yapildiginda genellikle kozmopolit substrat tercihi
gorilmiistiir (Sekil 5). Gossypium hirsitum L. (Malvaceae) iizerinde 14, Olea europaea L. (Oleaceae) {izerinde 3, Myrtus
communis L. (Myrtaceae) iizerinde 3, Silybum marianum (L.) Gaertn. (Asteraceae) tizerinde 2, Prosopis farcta (Banks &
Sol.) J.F.Macbr. (Fabaceae) iizerinde 1, Platanus orientalis L. (Platanaceae) tizerinde 2, Asphodelus aestivus Brot.
(Asphodelaceae) iizerinde 3, Cupressus sempervirens L. (Cupressaceae) iizerinde 1, Arum sp. (Araceae) iizerinde 2, Alcea
sp. (Malvaceae) tizerinde 5, Pinus brutia Ten. (Pinaceae) tizerinde 3, Poaceae familyasi iiyeleri iizerinde 2, Brassicaceae
familyasi liyeleri lizerinde 1, karigik bitkisel dokiintiiler {izerinde ise 53 miksomiset tespit edilmistir. Calisma alan1 Amik
ovast iizerinde ve cogunluk tarimi yapilan bitkilerden olugsmaktadir. Miksomisetler de nemli ve ¢iirimekte olan ortamlar
iizerindeki mikroorganizmalardan beslenmeyi tercih etmesi nedeniyle 53 oOrnek dokiintli substratlar {izerinde tespit
edilmistir.
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Sekil 5. Orneklerin substrat kaynagina gére sayilart
Mycetozoa iiyelerinin substrat tercihleri ile beraber tercih edilen substratlarin 6zelliklerine bakilarak da
Miksomisetler siniflandirilabilirler. Substrat olarak gesitli bitkilere ait kabuklari kullananlara kortikol miksomisetler,
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cesitli odun pargaciklarini kullananlara lignikol miksomisetler, yapraklari tercih edenlere foliikol miksomisetler, hayvan
giibresi tercih edenlere fimikol miksomisetler ve ekstrem olarak ¢ok daha spesifik substrat kosullarini tercih edenlere ise
nivikol miksomisetler denir. Caligma alanimizda en ¢ok tespit edilen tiirlerin lignikol miksomisetler oldugu goriilmiistiir
(Sekil 6). Tarimsal alanlarda kiiltlirii yapilan bitkilerin dokiintii odun ve dallar ile tarlalar arasinda yetisen bazi
Gymnosperm tiirlerine ait bitkilerin dokiintiileri diger bitkisel dokiintiilerle karigip ¢ilirlimis, bitkinin en ¢ok ayirt
edilebilen ve geg ciiriiyen kisimlari odun dokusu oldugu i¢in tercih edilen en yaygin substrat odun olarak belirlenmistir.
Bu oran Hatay’da daha 6nce yapilan ¢aligmalarla benzerlik gostermektedir [12,25].

Fimikol Lignikol Foliikol Kortikol

Sekil 6. Orneklerin substrat gesidine gore dagilimlari

Miksomisetler vejetatif evresinde beslenme biiyiime ve gelismesini saglayan yapiskan bir kin ile ¢evrelenmis,
multiniikleer protoplazma y1gin1 seklindeki saydam, beyaz, sar1, kirmizi ve hatta siyaha kadar degisen farkli kontrastlarda
renk konfiglirasyonlarina sahip plazmodyum olustururlar. Caligma alanimizda elde edilen orneklere bakildiginda
miksomisetlerde goriilen 4 plazmodyum tipine de rastlanmistir (Sekil 7). Tiirkiye’de ve Diinya’da yaygin tiirlerin
plasmodyumu olan Phaneroplazmodyum tipi en sik karsilasilan plasmodyum tipidir.

¥ Trichiaceous p ¥ Phaneroplazmodyum

m
Aphanoplazmodyum Protoplazmodyum

13

Sekil 7. Tespit edilen drneklerin plazmodyum tipine gore dagilimlar

Toplanan &rneklere ait spor analizleri yapildiginda sigilli, diiz, dikenli ve ags1 ornamentasyonlarda sporlar tespit
edilmistir. Sporlar iizerindeki ornamentasyonlar Miksomisetlerin siniflandirilmasinda ¢ok 6nemli bir karakterdir. Elde
edilen 31 tiiriin sporlari incelendiginde sigilli (verrukoz veya verrukuloz) sporlarin (21) daha yogun oldugu not edilmistir
(Sekil 8). Esasen yiizey alaninin artist ve buna bagl olarak ylizeylere tutunma yoniiyle siislerin 6nemli oldugu
diistiniilmektedir. Cesitli faktorlerin etkisiyle yer degistiren sporlar sahip oldugu cikintilariyla piiriiz olusturup yiizeylere
tutunur ve ¢evresel sartlar da uygun oldugunda ¢imlenip plasmodyuma doniisiir.
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Dikenli
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Sekil 8. Tespit edilen drneklerin spor tiplerine gore dagilimlari

Orneklerimiz sporofor tiplerine gore kiyaslandiginda sporangium en yogun sporofor tipi iken pseudoaethalium
tip sporofor en nadir goriilen sporofor tipidir (Sekil 9). Fruktifikasyon tipleri agisindan bakildiginda elde edilen tiim
tiirlerin % 58’1 sapli sporangium (18), % 22.5’i sapsiz sporangium (7) olarak bulunmustur. Sporangium tipi sporofor
goriilme orani Baba ve Dogan (2018)’de %44 olarak goriilmistiir. Bilinen en yaygin sporofor tipi sporangiumdur. Elde
edilen sonuglar Tiirkiye’de ve Diinya’da bilinen Miksomisetlerin sporofor tipleriyle ve yapilan Myxobiota ¢aligmalariin
sonuglariyla da benzerlik gostermektedir [1, 3, 25-28].

m Sporangium = Aethalium B Pseudoaethalium = Plazmodiocarp

10%

3%

Sekil 9. Tespit edilen drneklerin sporofor tiplerine gore dagilimlar

Kumlu ve Reyhanli ilgelerinde yapilan bu ¢aligmamiz sonucunda 5 takim, 7 familya ve 13 cinse ait toplam 31
takson tespit edilmistir. Elde ettigimiz drneklerin takim, familya, cins dagilimlarina ve oranlarina bakildiginda toplam tiir
sayist az goziikse de takim, familya, cins sayist yoniiyle zenginlik goriilmekte, sonuglardaki benzer oranlar gerek yakin
lokasyonlarda ¢aligan arastiricilar, gerek diger iller ve de diinyanin birgcok yerinde benzer sekilde rapor edilmistir [1, 3,
25-28].

Arastirmamizda en c¢ok elde ettigimiz Physarales takimi genellikle sap, peridium, kolumella ve kapillitiumda
kireg (kalsiyum karbonat) biriktirebilen, kozmopolit ve degisebilen ekstrem sartlara dayanabilen tiirler igerir.

Elde edilen 6rneklerin % 96’sinin Nem odas1 teknigi ile laboratuvarda elde edilmesi, miksomisetlerin cogunlukla
dokiintiilerin tizerinden elde edilmesi, arazinin ¢ogunlukla tarim arazisi olmasi, tarimsal faktorlerin ¢cok etkin olmasindan
dolayidir. Orneklerin elde edildigi substratlara bakilacak olursa bolgenin tarim alanlarini kapsadigini da géz oniinde
bulundurursak otsu formdaki bitkiler pamuk, hatmi ¢icegi, deve dikeni gibi bitkilerin yaprak ve saplar1 {izerinde ayrica
odunsu bitkilerin odun, dal ve yapraklart yogunlukta oldugundan lignikol ve foliikol miksomisetlerin daha yogun oldugu
belirlenmistir. Caligma alanimizi olusturan esas alan Amik ovasinda yer yer bulunan odunsu bitkilerin dokiintiileri otsu
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bitkilerle de karisip ¢iiriiyerek kompleks bir dokiintii karigimi ortam olusturmus ve sicak nemli ortamda bu dokiintiilerden
miksomisetler elde edilmistir.

Kumlu ve Reyhanli ilgeleri miksomisetlerin her mevsim gelisebilecegi dogal sartlara sahip, iklimsel ve cografik
karakterler barindirmaktadir. Ancak bdlgede bulunan tarim alanlarinda asir1 tarimsal faaliyetlerle yilda ortalama 2 {iriin
alinmasi ve tarim alanlarinda kullanilan zirai ilaglarin, aniz yakmalarinin, asir1 giibreleme ve insan faktorlerinin bolgenin
miksobiyotasi ile beraber biyogesitliligine de ket vurdugu sdylenebilir.

Tesekkiir

Bu makale Mine Atay’mn Kumlu ve Reyhanh (Hatay) Ilgelerinde Yayilis Gosteren Miksomisetlerin
(Myxomycota) Arastirilmasi isimli tez calismasindan hazirlanmigtir. Bu calisma MKU Bilimsel Arastirma Projeleri
Komisyonu (Proje No: 14120) tarafindan desteklenmistir, tesekkiir ederiz.
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Abstract

The aim of this study is determined to compare the epiphytic lichen diversity of Quercus pubescens found in the
center of the city or village, and away from the center. The ordination graph based on the settlements of species diversity
located in the center of the city or village and away from the center were obtained with a detrended correspondence
analysis (DCA). Differences in the species diversity and composition of the epiphytic lichens on Q. pubescens in the
center of the city or village, and away from the center were evaluated using the TWINSPAN program. In this study, a
total of 28 epiphytic lichen species were found on the Quercus pubescens. Eopyrenula leucoplaca was found in all the
localities in the study area. The other common species were Hyperphyscia adglutinata, Physconia grisea and Xanthoria
parietina. The epiphytic lichen diversity on Q. pubescens obtained from the localities in Bursa city center, and village
center from Karacabey Plain comparative to the localities in the peripheral zone of Bursa city center and Karacabey Plain
has shown variations.

Key words: epiphytic lichen, biodiversity, Quercus pubescens, Bursa, Turkey

*

Bursa ilindeki Quercus pubescens Willd. iizerindeki epifitik liken cesitliligi

Ozet

Bu ¢aligmanin amaci, sehir ya da koy merkezinde ve merkezden uzakta bulunan Quercus pubescens tizerindeki
epifitik liken cesitliligini karsilagtirmaktir. Kentin veya koylin merkezinde bulunan ve merkezden uzakta bulunan
yerlesim yerlerinin tiir ¢esitliligine dayanan koordinasyon grafigi, DCA analizi ile elde edildi. Q. pubescens iizerindeki
epifitik likenlerin tiir ¢esitliligi ve bilesiminin yapist Bursa sehir merkezinde ve Karacabey ovasindaki kdy merkezinde
bulunanlar ile ¢evre bolgelerde bulunanlar arasindaki farklar TWINSPAN programi kullanilarak degerlendirildi. Bu
calismada Quercus pubescens {izerinden toplam 28 epifitik liken tiirli bulunmustur. Eopyrenula leucoplaca ¢alisma
alanindaki tiim lokalitelerde bulunmustur. Diger yaygm tiirler ise Hyperphyscia adglutinata, Physconia grisea ve
Xanthoria parietina’dir. Quercus pubescens tizerindeki epifitik liken gesitliliginin, Bursa sehir merkezindeki ve
Karacabey Ovasi'ndaki kdy merkezlerinden, Bursa sehir merkezindeki ve Karacabey Ovasi'ndaki ¢evre bolgelerdeki

yerlere gore degistigi bulunmustur.
Anahtar kelimeler: epifitik liken, biyogesitlilik, Quercus pubescens, Bursa, Tiirkiye
1. Introduction

Q. pubescens Willd., known as downy or pubescent oak, is a middle-sized (15-20 m, rarely 25 m tall) deciduous
or semi deciduous tree. Downy oaks show a very wide altitudinal range, especially in the southern countries. It has a wide
distribution range, occupying almost all of central and southern Europe from western Spain to Ukraine and Anatolia.
Although they are more common on hillsides having a general height ranging between 200 and 800 m, they can grow up
to 1200 - 1300 m in the coastal plains. It is perfectly adapted to stand both moderate summer drought stress and lower
winter temperatures [1]. Q. pubescens is found mixed with other oak species in Central Anatolia, Marmara, Aegean
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regions and the western Black Sea region. It can show a growth upto 1700 meters in Anatolia. It is widely found in parks
and gardens because it is resistant to air pollution and wind [2].

Giil and Giiveng indicated that 550 taxa have been given in 42 studies from Bursa province and along with 27
additionl records, this number has reached 577 [3]. In addition, three new records has been added from Bursa province
very recently [4]. A total number of 27 lichen taxa were recorded on Quercus pubescens from the Canakkale, Kirklareli
and Tekirdag provinces situated in the Marmara region of Turkey.

Loppi et al. investigated the distribution of epiphytic lichens of Q. pubescens along with an altitudinal gradient
in Tuscany (Central Italy), and 77 epiphytic lichen species were added into the record [5]. Great differences were found
in the community structure between the lower sampling belts ( < 500 m) and higher ones ( > 500 m). In another study,
the epiphytic lichen vegetation of Q. pubescens in Tuscany was investigated in agricultural and non-agricultural areas
along with an altitudinal transect characterized by different climatic conditions [6]. The epiphytic lichen diversity in
central European oak forest were strongly affected by an altered microclimate, resulting from changes in forest structure
by forestry, agriculture and livestock activities [7].

This study is aimed to determine the epiphytic lichen diversity on Quercus pubescens in Bursa city center and
its peripheral zones

2. Materials and methods

2.1. The study area

This study was conducted at nine localities of Karacabey plain, and Bursa city center and its peripheral zones.
Bursa Province is located between 39°30'-40°37'N and 28°06'-29°58'E in the southeast part of Marmara Region of Turkey.
Bursa is known as an industrial city and is the fifth largest city in Turkey. Bursa is usually dominated by a Mediterranean
climate and has a transitional region between the Mediterranean and Black Sea climates [8]. The mean annual temperature
and rainfall (1987-2012) in Bursa province (alt. 155 m) is 14.6 °C, and 691 mm. Similarly at Mudanya district (alt. 13 m)
of the Bursa province it is 16.7 °C and 614 mm and at Karacabey (alt. 15 m) it is 14.7 °C and 585 mm, respectively [9].

2.2. Collection of samples

Epiphytic lichen samples were collected from the trunk of Q. pubescens in each of the nine localities of Bursa
Province between 2014 and 2015 years (Figure 1). The epiphytic lichen samples were collected according to the methods
specified by Asta et al. [10]. The sampling grid were placed on the north, east, south and west sides of the trunk with the
lowest quadrat of 100 cm above ground level. The specimens were examined with a Leica EZ4 model stereomicroscope,
and an Olympus CH-2 light microscope for external morphology and anatomical observations. Ascospore measurements
were carried out in water. Identifications were determined according to the literatures [11, 12]. All lichen species found
in each quadrat of sampling grid were recorded and listed. The frequency of each species was computed as the number
of quadrat squares of the sampling grid in which it occurred. The sum of the frequency of all species found within the
sampling grid for each aspect (north, east, south, and west) on the sampling tree was calculated.
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Figure 1. Map of the study area and sampling sites.
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The lichen sampling sites:

1. Bursa: Karacabey: Dagkad: village; on the trees near the cemetery, 40°15'40” N - 28°11'31" E, alt. 66 m, 07.08.2014.

2. Bursa: Karacabey; Danisment village, on trees near to chicken farm facility (BANVIT), 40°12'46” N - 28°07'39" E,
alt. 98 m, 21.08.2014.

3. Bursa: Mustafakemalpasa; Incilipmar village, on the trees in the village center, 40°05'30” N- 28°28'18" E, alt. 41 m,
16.10.2014.

4. Bursa: Mudanya; Ulkii village, roadside of Ulkii — Dede village, on the trees at the agricultural area in the peripheral
zone of Bursa city center, 40°18'32"” N - 28°51’48" E, alt. 110 m, 07.11.2014.

5. Bursa: Niliifer; on the trees near Metro supermarket in the peripheral zone of Bursa city center, 40°12'53" N - 28°56'45"
E, alt. 81 m, 06.10.2014.

6. Bursa: Niliifer; Goriikle, the north-east slopes on along the Kayapa road, on the trees at the agricultural area in the
peripheral zone of Bursa city center, 40°12'42" N — 28°51'08" E, alt. 130 m, 12.05.2015.

7. Bursa: Niliifer; Aksungur village, on the trees in village cemetery surrounded by walls in Bursa city center, 40°17'02"
N —28°58'46" E, alt. 103 m, 21.05.2015.

8. Bursa: Osmangazi; Ovaakga village, on the trees in the cemetery surrounded by walls in Bursa city center, 40°18'00"
N —29°03'33" E, alt. 127 m, 21.05.2015.

9. Bursa: Osmangazi; Hamitler, on the trees at the Hamitler park in between houses in the city center, 40°14'26” N —
28°59'09" E, alt. 125 m, 08.09.2015

2.3. Statistical analysis

The data matrix of 28 species x 24 samples and the sum of the frequency values of lichens were used for statistical
evaluation. Total frequency of epiphytic lichen species was used for statistical evaluation. The total frequency was
calculated as the sum of the frequencies of a species on the north, south, east and west side of each sample tree. The
ordination chart of a total of 24 sampling trees in nine localities was obtained with a detrended correspondence analysis
(DCA) as indirect unimodal gradient analysis method, using the CANOCO 4.5 package [13]. Indicator species analysis
was conducted with multivariate classification techniques (TWINSPAN) for Windows Version 2.3 [14].

3. Results

A total of 28 epiphytic lichen species were found on the Quercus pubescens (Table 1). Eopyrenula leucoplaca
was found in all the localities ofthe study area. The other common species were Hyperphyscia adglutinata, Physconia
grisea and Xanthoria parietina. Recently, a total of 40 epiphytic lichen species on Q. pubescens in Bursa province has
been recorded [15]. In another study, 77 epiphytic lichen species on Q. pubescens were recorded in Tuscany (Central
Italy). Among them H. adglutinata, Ph. grisea and X. parietina were common [5].

Alyxoria varia, Amandinea punctata, Caloplaca cerina, Diplotomma alboatrum, E. leucoplaca, H. adglutinata,
Opegrapha herbarum, Phlyctis argena, Physcia adscendens, P. stellaris, Ph. grisea and X. parietina were found on oak
trees located in the villages of Karacabey Plain. The great majority of these species were nitrophytic. The localities around
the settlement and agricultural areas in Bursa province were mainly characterized by the indicator species such as
Lecidella elaeochroma, Phaeophyscia orbicularis P. adscendens, P. stellaris and X. parietina [16].

The species determined on oak trees in the peripheral locality zones of Bursa city centre were A. varia, Athallia
cerinella, Buellia disciformis, Candelariella vitellina, D. alboatrum, E. leucoplaca, H. adglutinata, Lecanora carpinea,
L. chlarotera, L. elaeochroma, Myriolecis hagenii, O. herbarum, P. orbicularis, P. argena, P. adscendens, P. stellaris,
Ph. grisea and X. parietina. Out of these, 4 species were mesotrophic, 6 species were oligotrophic, and 8 were nitrophytic.

H. adglutinata, L. elaeochroma, P. adscendens and X. parietina were abundant in oak trees located near to the
agricultural area [17] and surroundings of the settlement [18]. Similarly H. adglutinata, P. orbicularis, Ph. grisea and X.
parietina were also commonly found in the settlement and agricultural areas in various cities of Europe [19-22].

The species determined on oak trees in the localities of Bursa city center (localities 7, 8 and 9) were Acrocordia
cavata, A. varia, A. punctata, Buellia griseovirens, C. cerina, Candelaria concolor, E. leucoplaca, H. adglutinata,
Lecania fuscella, O. herbarum, Pertusaria albescens, Ph. grisea, Ph. perisidiosa, Pleurosticta acetabulum,
Scoliciosporum chlorococcum, and X. parietina. Out of these, 4 species were mesotrophic, 6 were oligotrophic, and 6
were nitrophytic. The Bursa city center was characterized by the C. concolor indicator species. Other characteristic species
were Ph. grisea and Ph. perisidiosa [16]. P. orbicularis and C. concolor were found on trees across the boundaries of the
“lichen desert” in city centers [23]. Our results corraborate with the results of the above mentioned study.
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Table 1. Mean frequency of species in the localities and the functional group classification according to Nimis and
Martellos [24]

Localities 1 2 3 4 5 6 7 8 9
Scale of environmental quality (Giiveng, 2017) LA LA MA LN LA LA HA HA HA
Number of sampling trees 2 3 3 2 3 3 3 2 3
Acrocordia cavata (Ach.) R.C. Harris - - - - - - 37 - - 0
Alyxoria varia (Pers.) Ertz & Tehler - - 1.7 0.6 - - 20 07 - O
Amandinea punctata (Hoffm.) Coppins & Scheid. 20 - - - - - 43 14 - N
Athallia cerinella (Nyl.) Arup, Frodén & Sechting - - - 0.3 - - - - - N
Buellia disciformis (Fr.) Mudd - - - 1.0 - - - - - 0
Buellia griseovirens (Turner & Borrer ex Sm.) Almb. - - - - - - 13 04 - O
Caloplaca cerina (Hedw.) Th. Fr. 1.0 - - - - - 07 02 - N
Candelaria concolor (Dicks.) Arnold - - - - - - 27 66 - N
Candelariella vitellina (Hoffm.) Miill. Arg. - - - 6.0 1.7 - - - - N
Diplotomma alboatrum (Hoffm.) Flot. - - 0.7 0.2 - - - - - N
Eopyrenula leucoplaca (Wallr.) R.C. Harris 45 03 133 71 23 147 10 03 1500
Hyperphyscia adglutinata (Florke) H. Mayrhofer & Poelt 35 140 6.0 87 - - 23 08 - N
Lecania fuscella (Schaer.) A. Massal. - - - - - - 07 02 - M
Lecanora carpinea (L.) Vain. - - - - - 03 - - - 0
Lecanora chlarotera Nyl. - - 10 13 03 30 - - - M
Lecidella elaeochroma (Ach.) M. Choisy - - - 0.7 - 3.7 - - - M
Myriolecis hagenii (Ach.) Sliwa, Zhao Xin & Lumbsch - - - - 1.7 - - - - M
Opegrapha herbarum Mont. 05 - - - - 07 - 10 - O
Pertusaria albescens (Huds.) M. Choisy & Werner - - - - - - 23 08 07 0
Phaeophyscia orbicularis (Neck.) Moberg - - - - 6.3 - - - - N
Phlyctis argena (Ach.) Flot. - - 107 36 - 100 - - - 0
Physcia adscendens (Fr.) H. Olivier - 13 - 03 20 50 - - - N
Physcia stellaris (L.) Nyl. 19.0 37 - - 7.0 - - - - M
Physconia grisea (Lam.) Poelt - 170 130 6.3 137 - - 30 117N
Physconia perisidiosa (Erichsen) Moberg - - - - - - 40 17 - M
Pleurosticta acetabulum (Neck.) Elix & Lumbsch - - - - - - - - 07 M
Scoliciosporum chlorococcum (Graewe ex Stenh.) Vézda - - - - - - 27 09 - M
Xanthoria parietina (L.) Beltr. 10 37 10 17 13 - 23 08 - N
M: Mesotrophic N: Nitrophytic O: Oligotrophic

LA: Low Alteration MA: Medium Alteration HA: High Alteration LN: Low Naturality

Due to the epiphytic lichen diversity, localities were divided into four groups as a result of Twinspan analysis
(Figure 2). At first level, the localities in Bursa city center were distinguished by indicator species such as C. concolor
and Ph. perisidiosa from the localities in Karacabey Plain and peripheral zone of Bursa city center. On the second level,
the localities in Karacabey Plain and peripheral zone of Bursa city center were seperated into two groups. Similarly, the
DCA ordination result of sampled trees was similar to the result of Twinspan analysis (Figure 3).
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Figure 2. Dendrograms of the localities according to the result of Twinspan analysis
Loc. 1,2 : Peripheral zone of Karacabey Plain Loc. 4,5,6 : Peripheral zone of Bursa City Center
Loc. 3 : Village center of Karacabey Plain Loc.7,8,9 : BursaCity Center
Cand con : Candelaria concolor Eopy leu : Eopyrenula leucoplaca
Physads : Physcia adscendens Psco per : Physconia perisidiosa
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Figure 3. DCA ordination of 24 sampling oak trees in 9 localities

The first two axes of the DCA represented 27.5 % of the total variance in the species data (the value for the first
axis was 18.1 % and the value for the second axis was 9.4 %). Recently, four environmental quality zones have been
determined for the Bursa province. The highest alteration zone was observed at Bursa City Center and a semi-alteration
zone was observed along the surroundings of the Bursa City Center (Giiveng, 2017).
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Abstract

This study is recorded 20 Tipulidae species belonging to 3 different genera from Uludag Mountain. Tipula
(Lunatipula) subacuminata Mannheims, 1963, Tipula (Savtshenkia) rufina Meigen, 1818, Tipula (Yamatotipula) caesia
Schummel, 1833 are recorded first time from research area. In the present study distributions in Turkey and World were
also given for each species.

Key words: Tipulidae, Crane Flies, Uludag, fauna

Uludag'in Cayir Sivrisinekleri (Tipulidae: Diptera)faunasi

Ozet

Bu ¢aligma Uludag'dan kaydedilmis 3 farkli cinse ait 20 farkli Tipulidae tiiriinii sunmaktadir. Tipula (Lunatipula)
subacuminata Mannheims, 1963, Tipula (Savtshenkia) rufina Meigen, 1818, Tipula (Yamatotipula) caesia Schummel,
1833 tiirleri ¢aligma alanindan ilk kez kaydedilmistir. Tirlere ait Tiirkiye ve Diinya yayilist bilgileri de bu ¢aligmada
verilmektedir.

Anahtar kelimeler: Tipulidae, Cayir Sivrisinekleri, Uludag, Fauna
1. Introduction

Diptera has a lot of families with enormous species numbers. One of the largest family is Tipulidae with nearly
4300 species on worldwide. This family represent 1335 taxa belonging to 17 genera and 33 subgenera are recognized in
Palearctic and 161 species in Turkey. Tipulidae are medium to large-sized insects, they can easily be recognized by their
large bodies, long legs and bulky flights. The most numerous species among the Tipulidae has the genus Tipula Linnaeus,
1758. Tipula spp. occur almost in all zoogeographical regions except Antarctica. Both larvae and adult forms of the
Tipulid an important food group in other organisms, especially for birds. Typically found in damp and shady places such
as meadows, shrubs and forests on riverside edges in hot spring and summer months [1].

There are many studies publisehed by differentauthors on Turkish Tipulidae fauna and the prominent ones for
past 20 years can be listed as; [2, 3, 4,5, 6, 7,8, 9, 10, 11, 12.

So this paper can be considered as afaunistic report about crane flies occuring in Uludag Mountain. However,
further studies are needed about ecological and biological features and Turkey distributions of this family

2. Materials and methods

Uludag mountain, which is called Olympos Misios in antiquity, is the highest mountain of Western Anatolia
with an altitude of 2543 meters. The mountain is located in Bursa provincein Marmara region. It was declared a National
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Park in 1961 with its natural structure, flora and fauna richness. The Mediterranean climate type can be seen at the bottom
of the mountain and upper level shows a humid micro-thermal climate type, while its summit shows an icy climate.
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Figure 1. Study area
2.2. Collecting and Identifications

Sampling was made between 04 April 2006 and 28 June 2008. 27 collection sites was specified from 100 m to
2543 m. Adult Tipulidae samples were collected with hand netwith sweeping method and by light trap, preserved in
bottles contaminated with etil asetat. Preparations of samples were performed in the laboratory. Male terminalia were
placed in small capsules filled with glycerin and attached to pinned the specimens. All specimens were deposited in
Entomology Laboratory of the Department of Biology, Eskisehir Osmangazi University. Following literatures were used
for species identification; [6, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25].

3. Results
Species: Dolichopeza (Dolichopeza) graeca Mannheims, 1954

Material Examined: Miirseller, 1451 m., 21.06.2007, 1 &, 1 @, 27.06.2007, 1 &', 2 29; Sar1 Alan Location, 1457 m.,
22.06.2006,1 3,1 2, 21.06.2007,1 &, 27.06.2007,1 3,2 22.

Distribution in Turkey: Mugla [10]; Bursa, Canakkale, [12]; Artvin, Erzurum [23]; Bartin, Bolu, Kastamonu, Sinop,
Zonguldak [26]

Distribution in Palearctic: Endemic to Turkey [1]

Species: Nephrotoma appendiculata appendiculata (Pierre, 1919)

Material Examined: Cali Village, 100 m., 23.04.2006, 4 33, 4 99, 04.04.2007, 8 43, 8 ©9,07.04.2007, 10 43, 10
Q Q; Niliifer Stream-Abdal Bridge, 110 m., 05.04.2006, 4 33, 7 9 Q; Hiirriyet Barrak, 100 m. 12.04.2006,2 33,5 99;
Abdal Bridge, 110 m., 7 33, 8 9 9; Giirsu, 114 m., 02.04.2006, 4 33, 6 99, 04.04.2006, 7 34, 5 92, 31.03.2007, 6
33,6 22,04.04.2007 8 33, 6 2 Q; Kaphkaya, 162 m., 19.04.2006,4 33,3 29.

Distribution in Turkey: Aydin, Burdur, Denizli, Isparta, [10]; Balikesir, Bilecik, Bursa, Canakkale, Kirklareli, Kocaeli,
Sakarya, Yalova [12]; Afyon, Ankara, Bitlis, Kastamonu, Konya, Mus, Rize [13]; Ankara [14]; Denizli [27]; Eskischir
[28].

Distribution in Palaearctic: Albania, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia-Herzegovina, Bulgaria,
Croatia, Czech Rep., Denmark, Estonia, Finland, France, Georgia, Germany, Great Britain, Greece (incl. Dilos, Kerkyra
[Corfu], Mykonos), Hungary, Ireland, Iran, Italy (Sardinia), Latvia, Lithuania, Luxembourg, Macedonia, Montenegro,
Netherlands, Norway (south), Poland, Romania, Russia (USSR:NET (west), CET, SET), Serbia, Slovakia, Slovenia,
Spain (Guipuzcoa), Sweden (southern half), Switzerland, Turkey, Ukraine [1].

The Crane Flies (Tipulidae: Diptera) fauna of the Uludag Mountain
Vedat TEKINOGLU, Hakan CALISKAN



Biological Diversity and Conservation — 12 / 2 (2018) 59

Species: Nephrotoma croceiventris lindneri (Mannheims, 1951)

Material Examined: Airport Supply Facility, 106 m., 06.05.2007, 4 3&, 2 22, 09.05.2007,3 44,2 22, 12.05.2007, 3
33,2 99; Niliifer Stream-Abdal Bridge, 110 m., 01.05.2006, 3, 6 22, 09.05.2006, 3 33,2 92, 12.05.2006, 4 373,
2 92,06.05.2007,3 33,2 229, 09.05.2007, 4 33,1 2, 12.05.2007, 3 33, 2 9 Q; Hiirriyet Barrak, 100 m., 01.05.20086,
13,3 99,06.05.2007,3 33,2 99, 09.05.2007, 3 3, 4 29, 12.05.2007, 3 34, 2 99; Ortatepe, 924 m., 09.05.2006,
333,399, 12.05.2006, 5 33, 3 29, 06.05.2007, 4 33, 3 2%, 09.05.2007, 18, 12.05.2007, 4 33, 4 9%; Forest
Hunting Production Site, 1047 m., 09.05.2006, 1 3,2 29, 12.05.2006,2 33,2 99, 06.05.2007.,4 33, 1 @, 09.05.2007,
2343,3292,12.05.2007,2 34, 4 Q; Forest Hunting Production Site 3, 1720 m., 12.08.2006, 3 3,

Distribution in Turkey: Antalya, Aydin, Denizli, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Edirne,
Kirklareli, Kocaeil, Tekirdag [12]; Aksehir [13]; Agri, Ankara, Bolu, Kars, Kayseri, Mus, Nigde, Bitlis, Hakkari, Rize,
Sivas, Van [23]; Cankir1, Kastamonu, Bolu [26]; Denizli [27]; Eskisehir [28].

Distribution in PalaearcticPalearctic: Albania, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia-Herzegovina,
Bulgaria, Croatia, Czech Rep., France, Georgia, Germany, Greece (incl. Evvoia [Evia], Kos), Hungary, Italy (north),
Latvia, Luxembourg, Macedonia, Montenegro, Netherlands, Poland, Romania, Russia [USSR:NET (southwest), CET,
SET (west)], Serbia, Slovakia, Slovenia, Sweden (Skane), Switzerland, Turkey, Ukraine, [1].

Species: Nephrotoma quadrifaria (Meigen, 1804)

Material Examined: Airport Supply Facility, 106 m., 18.04.2006, 8 3J, 10 29, 07.04.2007, 6 33,9 2%, 11.04.2007,
8 33; 8 2Q; Niliifer Stream-Abdal Bridge, 110 m., 12.04.2006, 4 33, 5 99, 18.04.2006, 3 33, 3 22, 07.04.2007, 6
33,9 99, 11.04.2007, 3 34, 2 99; Hiirriyet Barrak, 100 m., 07.04.2007, 5 33; 7 99, 11.04.2007, 2 33, 2 99;
MissiK&yii, 170 m., 15.04.2007, 2 33, 6 99, 21.04.2007,2 33,2 99.

Distribution in Turkey: Denizli, Mugla, [10]; Bilecik, Bursa, Canakkale, Kirklareli, Kocaeil, Sakarya, Yalova [12];
Trakya [23].

Distribution in Palaearctic: Albania, Armenia, Austria, Azerbaijan, Belgium, Bosnia-Herzegovina, Bulgaria, Croatia,
Czech Rep., Denmark, Estonia, France (incl. Corsica), Georgia, Germany, Great Britain, Greece, Hungary, Ireland, Italy,
Latvia, Liechtenstein, Lithuania, Luxembourg, Macedonia, Netherlands, Norway (south), Poland, Romania, Russia
[USSR: CET, SET (south)], Serbia, Slovakia, Slovenia, Spain (north), Sweden (southern half), Switzerland, Turkey
(European part: widespread), Ukraine (south), [1].

Species: Tipula (Acutipula) fulvipennis De Geer, 1776

Material Examined: Inkaya 580 m.,1 2%.

Distribution in Turkey: Afyon, Artvin, Bolu, Erzincan, Kastamonu, Kocaeli, Rize [1]; Balikesir, Bilecik, Bursa,
Canakkale, Kirklareli, Kocaeil, Sakarya [12]; Artvin and Erzurum [23]; Ankara [29].

Distribution in Palaearctic: Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Boshia-Herzegovina, Bulgaria,
Croatia, Czech Rep., Denmark (incl. Faroe Is), Finland, France (incl. Corsica), Georgia, Germany, Great Britain, Greece
(incl. Kriti [Crete]), Hungary, Iran (northeast), Ireland, Italy (incl. Sardinia, Sicily), Kazakhstan, Latvia, Lithuania,
Luxembourg, Macedonia, Mongolia, Montenegro, Netherlands, Norway (except north), Poland, Romania, Russia:
(USSR: WS (south), ES (south), Novaya Zemlya, NET, CET, SET), Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey (European part), Ukraine [1].

Species: Tipula (Acutipula) latifurca Vermoolen, 1983

Material Examined: Kirazli Town, 1338 m., 04.06.2006,1 &, 2 29, 10.06.2007, 2 &3, 2 29Q; Yigit Ali Reis Village,
Giiney exit, 1347 m., 04.06.2006, 1 4,1 9, 10.06.2007,2 33,2 99.

Distribution in Turkey: Aydin, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Kirklareli, Kocaeli, Sakarya
[12]; Afyonkarahisar, Konya, Antalya, Adana, Mus, Bitlis, Van, Hakkari, Trabzon, Rize [23]; Adana, Afyon, Antalya,
Bitlis, Hakkari, Konya, Mus, Rize, Trabzon, Van [25]; Denizli [27]; Eskisehir [28]; Burdur, Isparta, Isparta, Burdur,
Kayseri, Ankara [29].

Distribution in Palaearctic: Boshia-Herzegovina, Bulgaria, Georgia, Greece (incl. Evvoia [Evia], Ikaria, Kos, Samos,
Samothraki, Serifos, Skiathos, Thasos), Lebanon, Macedonia, Romania, Russia (North Caucasus), Turkey, [1].

Species: Tipula (Lunatipula) borysthenica Savchenko, 1954
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Material Examined: Airport Supply Facility, 106 m., 12.09.2006, 12 3,12 29, 17.09.2006, 9 33,10 29, 10.09.2007,
6 33,5 99,10.10.2007, 1133, 7 @ Q; Niliifer Stream-Abdal Bridge, 110 m., 12.09.2006, 9 33, 8 99, 17.09.2006, 9
33,799, 10.09.2007, 7 44, 9 29, 10.10.2007, 11 33, 11 9Q; Hiirriyet Barrak, 100 m., 12.09.2006, 8 33, 8 29,
17.09/2006, 4 33, 6 29, 10/09/2007, 7 33, 4 9, 10/10/2007, 6 33, 8 2 Q; Missi Village, 170 m., 04/09/2006, 4 33,
499,

Distribution in Turkey: Afyonkarahisar, Aksaray [1]; Aydin, Burdur, Denizli, Isparta [10]; Balikesir, Bilecik, Bursa,
Canakkale, Edirne, Kirklareli, Sakarya [12]; Konya Aksehir [13]; Konya [23]; Denizli [27]; Eskisehir [28]; Ankara,
Burdur, Isparta [29].

Distribution in Palaearctic: Albania, Austria (Burgenland), Bulgaria, Greece (north), Macedonia, Slovakia, Turkey,
Ukraine, Russia: [USSR: SET, North Caucasus (Dagestan)] [1].

Species: Tipula (Lunatipula) furcula Mannheims, 1954

Material Examined: Inkaya, 580 m., 22.06.2006, 4 33 4 22, 21.06.2007, 4 33, 2 29, 27.06.2007, 3 33, 39%;
Karabelen Location, 1269 m 22.06.2006, 1 &, 3 22,21.06.2007, 5 33,2 29, 27.06.2007,3 33, 2 @9Q; Yigit Ali Reis,
Village Giiney Exit, 1347 m., 22.06.2006,1 &, 1 @, 21.06.2007, 3 33,3 22, 27.06.2007,2 35,2 2.

Distribution in Turkey: Aydm, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Edirne, Istanbul, Kirklareli,
Kocaeil, Sakarya [12], Bursa [13]; Afyon, Aydin, Bursa, Canakkale, izmir, Konya, Mugla [23]; Antalya [26]; Denizli
[27]; Eskisehir [28].

Distribution in Palaearctic: Bulgaria, Greece (North, Chios, Kos, Lesvos, Mykonos, Rodos [Rhodes]), Macedonia,
Montenegro, Serbia, Turkey (European part: widespread), [1].

Species: Tipula (Lunatipula) helvola Loew, 1873

Material Examined: Hiirriyet Barrack, 100 m., 01/05/2006, 3 33, 1 @, 06/05/2007, 2 33, 4 99, 09.05.2007, 13, 4
QQ, 12.05.2007, 2 44, 2 22; Karabelen Location, 1269 m., 29.04.2006, 2 3J, 2 22, 01.05.2006, 2 34, 1 <,
16.04.2007,3 33, 2 29,22.04.2007,3 33,3 29, 30.04.2007,2 33, 3 29, 06.05.2007, 4 33,1 ¢, 09.05.2007, 1 37,
2 99,12.05.2007,3 34, 5 99, Kirazli Town, 1338 m., 14.04.2006, 13, 1 @, 22.04.2006, 2 33, 4 99, 23.04.2006, 1
33,3 99, 01.05.2006,3 33,3 92, 06.05.2007,2 33,3 99, 09.05.2007, 1 &, 3 99, 12.05.2007,1 3,1 @
Distribution in Turkey: Antalya, Aydin, Denizli, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Edirne,
Istanbul, Kirklareli, Kocaeil, Sakarya, Tekirdag, Yalova [12]; Konya, Mugla, Trabzon [23]; Bursa, Denizli [27]; Eskisehir
[28].

Distribution in Palaearctic: Albania, Austria, Belgium, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Rep., Cyprus,
France, Germany, Great Britain, Greece (incl. Evvoia [Evia], Ithaki, Kefalonia, Kerkyra [Corfu], Kriti [Crete], Lefkada,
Lesvos, Samos, Samothraki, Zakynthos), Hungary, Israel, Italy, Luxembourg, Macedonia, Montenegro, Netherlands,
Romania, Serbia, Slovakia, Slovenia, Spain (North, Cuenca), Switzerland, Turkey, Ukraine, Russia [USSR: CET
(Voronezhskaya oblast)], North Caucasus, [1].

Species: Tipula (Lunatipula) istriana Erhan andTheowald, 1961

Material Examined: Goriikle, 113 m., 11.06.2006, 633, 5 92, 14.06.2006, 8 33, 11 @Q; Giirsu, 114 m., 11.06.2006,
10 44, 10 29,14.06.2006, 7 33 6 99; inkaya, 580m., 22.06.2006, 10 JJ, 10 92, 10.06.2007, 6 43, 6 92,
21.06.2007, 7 33, 6 29; Kavkapmar Stream, 750 m., 22.06.2006, 8 3, 8 9, 10.06.2007, 6 33,5 22, 21.06.2007,
733, 5 QQ, Ortatepe, 924 m., 22.06.2006, 14 43, 15 29, 10.06.2007, 4 33, 6 99, 21.06.2007, 4 43, 7 99; Forest
Hunting Production Site, 1047 m., 22.06.2006, 9 3J&, 12 29, 10.06.2007, 2 43, 2 9%, 21.06.2006, 7 33, 7 99;
Karabelen Location, 1269 m., 22.06.2006, 6 J&, 13 22, 10.06.2007, 11 83,9 29, 21.06.2006, 6 33, 8 2 Q; Hunting
Production Site 2, 1550 m., 21.06.2007, 6 33,2 29,

Distribution in Turkey: Burdur, Denizli, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Kirklareli, Kocaeil, Sakarya,
Yalova [12]; Bilecik, Burdur, Bursa [13]; Adapazari, Afyon, Konya [23]; Denizli [27]; Eskisehir [28].

Distribution in Palaearctic: Bulgaria, Greece (Lesvos), Romania (Dobrogea), Turkey [1].

Species: Tipula (Lunatipula) mendli Martinovsky, 1976

Material Examined: Akpinarlar, 380 m., 14.04.2006, 2 33,2 29, 23.04.2006, 3 33, 3 83, 06.05.2007,2 33,3 22,
09.05.2006, 2 33,1 @, 12.05.2007, 2 33, 2 29Q; Kirazli Town, 1338 m., 14.04.2006, 2 33, 2 29, 22.04.2006, 2 33,
23.04.2007,2 33,1 ¢, 01.05.2007, 2 33,2 99, 06.05.2007, 1 &, 2 92, 05.05.2007, 1 &, 1 ¢, 12.05.2007, 1 4,2 99;
Yigit Ali Reis Village Giiney exit, 1347 m., 14.04.2006, 1 &, 22.04.2006, 2 33, 1 @, 23.04.2007,1 &, 1 @, 01.05.2007,
233,399, 06.05.2007, 1 &, 05.05.2007, 1 &, 12.05.2007, 3 33,2 Q.

Distribution in Turkey: Aydin, Burdur, Denizli, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Kocaeil, Sakarya,
Yalova [12]; Burdur, Bursa, Denizli [23]; Denizli [27].
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Type-locality in Turkey [3].
Distribution in Palearctic: Greece (Chios, Kos, Lesvos, Samos), Turkey (European part: Gokceada, Asiatic part) [1].

Species: Tipula (Lunatipula) peliostigma Schummel, 1833

Material Examined: Miirseller, 1451 m., 22.06.2006, 4 33,2 99, 18. 07.2006, 2 33, 1 9, 21.06.2007,3 33,2 9%;
Sar1 Alan location, 1457 m., 22.06.2006, 2 33,2 99, 18.07.2006, 1 &, 2 99, 21.06.2007, 3 33,3 9 9.

Distribution in Turkey: Aydin, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Kirklareli, Kocaeil, Sakarya, Yalova
[12]; Aydin, Burdur, Konya, Nevsehir [23]; Eskischir [28].

Distribution in Palaearctic: Albania, Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Boshia-Herzegovina,
Bulgaria, Croatia, Czech Rep., Denmark, Estonia, Finland, France, Georgia, Germany, Great Britain, Greece (incl. Evvoia
[Evia], Kerkyra [Corfu], Naxos, Mykonos, Samos, Samothraki, Serifos, Skyros, Thasos), Hungary, Ireland, Israel, Italy,
Kazakhstan, Lebanon, Lithuania, Luxembourg, Macedonia, Montenegro, Netherlands, Poland, Portugal (Algarve),
Romania, Serbia, Slovakia, Spain, Sweden, Switzerland, Turkey, Turkmenistan, Ukraine, Russia:(USSR: NET, CET,
SET) Morocco (Middle Atlas), [1].

Species: Tipula (Lunatipula) soosi Mannheims, 1954

Material Examined: Akpmarlar, 380 m., 21.06.2006, 6 3J; Inkaya, 580 m., 18.07.2006, 3 3J3.

Distribution in Turkey: Isparta [10]; Balikesir, Bilecik, Bursa, Canakkale, Edirne, Kirklareli, Kocaeli, Sakarya [12];
Canakkale, Bursa, Burdur, Isparta, Afyon, [zmir, Konya, Aydin, Mugla, Mersin, Adana, Kayseri, Nigde [23]; Eskisehir
[28].

Distribution in Palaearctic: Albania, Armenia, Azerbaijan, Austria, Bulgaria, Croatia, Czech Rep., Georgia, Greece
(incl. Naxos, Rodos [Rhodes], Samos), Hungary, Macedonia, Montenegro, Romania, Serbia, Slovakia, Slovenia, Turkey,
Ukraine, Russia: (USSR: SET); [1].

Species: Tipula (Lunatipula) subacuminata Mannheims, 1963

Material Examined: Inkaya, 580 m., 22.06.2006, 6 3, 8 22, 21.06.2007, 4 33, 6 Q9 ; Kavakpinar Stream, 750m.,
22.06.2006, 3 33, 1 2, 21.06.2007, 7 34, 5 @%; Ortatepe, 924 m. 22.06.2006, 3 57, 21.06.2007, 2 33, 1 @; Forest
Hunting Production Site, 1047 m., 22.06.2006, 1 &, 1 €, 21.06.2007, 2 3&; Hunting Production Site 4, 1810 m., 1 &, 3
99, 23.07.2006.

Distribution in Turkey: Antalya, Denizli [10]; icel, Kahramanmaras [21]; Icel, Adana, Bingdl, Bitlis [23]; Denizli [27];
Antalya [29].

Typ Localite: Gaziantep [3]

Distribution in Palaearctic: Westpalaearctic [1]

First record in Bursa

Species: Tipula (Lunatipula) turca Mannheims, 1963

Material Examined: Forest Hunting Production Site, 1047 m., 06.05.2007, 1 <.

Distribution in Turkey: Bilecik, Kocaeli [12]; Ankara, Bolu, Kastamonu, Sinop [26]; Uludag (Bursa) [30]; Afyon,
Artvin, Bolu, Erzurum, Eskisehir, Giimiishane, Karabiik, Kastamonu, Kiitahya [31].

Type-locality in Turkey [3]

Distribution in Palaearctic: Endemic to Turkey [1]

Species: Tipula (Pterelachisus) luteobasalis Savchenko, 1964

Material Examined: Ortatepe, 924 m., 23.05.2006, 4 33, 6 29, 22.06.2006, 4 33,2 22, 25.05.2007, 2 34, 3 22,
21.06.2007, 3 33, 3 99, 27.06.2007, 4 343, 2 99; Karabelen Location, 1269 m., 22.06.2006, 2 33, 1 ¢, 21.06.2007,
2 38,4 29, 27.06.2007, 1 &, 1 Q; Kirazli Town, 1338 m., 22.06.2006, 2 33 2 29, 21.06.2007, 2 348, 3 2,
27.06.2007,1 3,2 2%.

Distribution in Turkey: Giresun [1]; Bursa [12]; Artvin [13]; Bitlis [23]; Van Golu [32].

Distribution in Palaearctic: Armenia, Georgia, Iran (north), Russia: North Caucasus, Turkey (Asiatic part), [1].

Species: Tipula (Savtshenkia) rufina Meigen, 1818
Material Examined: Karabelen Location, 1269 m., 19.08.2006, 2 33, 2 99, 08.09.2006, 2 33, 2 2%, 10.09.2007, 2

33,2 Q9; Sar1 Alan Location, 1457 m., 19.08.2006, 1 &, 1 2, 08.09.2006, 3 3&, 3 92, 10.09.2007, 2 4.
Distribution in Turkey: Giimiishane [1]; Mugla [10]; Hakkari [23].
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Distribution in Palaearctic: Algeria, Andorra, Armenia, Azerbaijan, Austria, Belgium, Bosnia-Herzegovina, Bulgaria,
Croatia, Czech Rep., Cyprus, Denmark (incl. Faroe Is), France (incl. Corsica), Georgia, Germany, Great Britain, Greece
(incl. Evvoia [Evia], Kefal.,onia, Kriti [Crete], Lefkada, Naxos), Iceland,Iran (northwest), Ireland,lsrael, Italy (incl.
Sardinia), Lebanon, Luxembourg, Macedonia, Morocco, Netherlands, Norway (except north), Poland, Portugal,
Romania, Russia: (USSR: SET (south), Serbia, Slovakia, Slovenia, Spain (incl. Canary Is [Gran Canaria, La Palma,
Tenerife]) Sweden (southern half), Switzerland, Tajikistan, Turkey (Asiatic part), Ukraine (South) [1].

First record in Bursa

Species: Tipula (Tipula) orientalis Lackschewitz, 1930

Material Examined: Cal1 Village, 100 m,. 06.04.2006, 3 33, 3 99, 23.04.2006, 6 33,4 2%, 01.05.2006, 3 33,4 22,
12.05.2006, 3 33, 4 22, 01.06.2006, 3 34, 2 29, 04.04.2007, 2 33, 4 2%, 07.04.2007, 5 33,2 29, 09.05.2007, 4
33,529, 06.06.2007, 2 33, 2 99, Airport Supply Facility, 106 m., 04.04.2006, 6 33, 4 29, 18.04.2006, 4 34, 7
99, 01.05.2006,2 33,2 29, 01.06.2006, 4 33,2 99, 04.06.2006, 2 33, 1 @, 04.04.2007, 6 33, 6 P2, 07.04.2007,
543,22 99,11.04.2007, 2 33, 1 9, 06.05.2007, 10 33, 8 29, 09.05.2007,2 33,5 99, 12.05.2007, 4 33,6 99,
Niliifer Stream Abdal Bridge, 110 m., 01.04.2006, 7 &d&, 6 29, 05.04.2006, 3 33,2 99, 12.04.2006, 5 33,2 99,
18.04.2006, 3 33,4 2%, 01.05.2006, 6 33,3 99, 09.05.2006, 3 33, 1 @, 12.05.2006 4 33,3 9%, 01.06.2006, 2 33,
2 99,04.06.2006,5 33,3 99, 06.06.2006,2 33, 1 9, 04.04.2007,5 34,6 2, 07.04.2007,4 33,2 99, 11.04.2007,
233,229,06.05.2007, 1 &, 09.05.2007, 3 33,3 92, 12.05.2007,2 44, 1 Q, Hiirriyet Barrak, 100 m., 06.04.2006, 6
33,2 29, 01.05.2006, 4 33, 4 22, 04.06.2006, 1 &, 2 22, 04.04.2007, 3 44, 3 22, 07.04.2007, 4 33, 2 22,
11.04.2007, 2 34, 1 @, 06.05.2007, 2 33, 2 29, 09.05.2007, 3 3&, 4 29, 12.05.2007, 4 43, 3 22, Goriikle,
06.04.2006, 5 34, 4 29, 08.04.2006, 7 33, 7 9, 12.04.2006, 5 338, 7 29, 04.04.2007, 4 33, 2 2%, 07.04.2006, 4
33,3 99,09.05.2007,2 33,2 99, Akpmarlar, 380 m., 11.04.2007, 3 33,2 92, 14.04.2006, 1 &, 2 92, 04.04.2007,
233,222,07.04.2007,3 33,2 22, 11.04.2007,1 4,1 2, 06.05.2007, 333, 3 22, 09.05.2007,1 33,1 @, 12.05.2007.
Distribution in Turkey: Aydm, Burdur, Denizli, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale, Edirne,
Istanbul, Kirklareli, Kocaeli, Sakarya, Tekirdag [12]; Anatolia [22]; Adiyaman, Afyon, Artvin Aydm, Bitlis, Burdur,
Canakkale, Erzurum, Isparta, igel, izmir, Kayseri, Mugla, Ordu, Sinop, Sivas, Van [23]; Denizli [27]; Eskisehir [28];
Isparta, Burdur, Antalya, Kayseri; Ankara [29].

Distribution in Palaearctic: Afghanistan, Albania, Armenia, Austria, Azerbaijan, Bosnia-Herzegovina, Bulgaria,
Croatia, Cyprus, Czech Rep., Egypt, France (south), Georgia, Greece (incl. Andros, Dilos, Evvoia [Evia], Kefal.,Onia,
Kerkyra [Corfu], Kythira, Kos, Lesvos, Lefkada, Mykonos, Naxos, Rodos [Rhodes], Samos, Serifos, Skyros, Zakynthos),
Hungary, Iran, Israel, Italy (incl. Sicily), Jordan, Kazakhstan, Lebanon, Libya (Cyrenaica), Macedonia, Moldovia,
Montenegro, Romania, Russia: [USSR: SET (southeast), North Caucasus (Dagestan)], Serbia, Slovakia, Slovenia,
Switzerland (south), Turkey, Turkmenistan, Ukraine, Saudi Arabia, Sudan, Syria, Yemen, [1].

Species: Tipula (Yamatotipula) caesia Schummel, 1833

Material Examined: Kavakpmar Stream, 750 m., 23.05.2006, 2 33 4 29; 17.05.2007,2 33,2 29, 27.05.2007, 3 38,
4 QQ; Ortatepe, 924 m. 23.05.2006, 1 &, 4 29Q; 17.05.2007, 2 34, 3 29, 27.05.2007; Hunting Production Site 5, 1940
m., 21.06.2007,4 33,4 92.

Distribution in Turkey: Mugla [10]; Afyon, Ankara, Bitlis, Denizli, Erzurum, Mus [23]; Denizli [27]; Eskisehir [28];
Burdur [29]; Mugla [33].

Distribution in Palaearctic: Albania, Austria, Belarus, Belgium, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Rep.,
France, Georgia, Germany, Greece (north), Hungary, Italy, Latvia, Lithuania, Luxembourg, Macedonia, Netherlands,
Poland, Romania, Russia: (USSR: NET, CET (Moskovskaya oblast), SET), Serbia, Slovakia, Slovenia, Spain,
Switzerland, Turkey, Ukraine; [1].

First record in Bursa

Species: Tipula (Yamatotipula) lateralis Meigen, 1804

Material Examined: Sar1 Alan Location, 1457 m., 22.06.2006, 2 33,2 29, 21.06.2007,1 &,2 22, 27.06.2007, 2 3,
2 99; Hunting Production Site 1, 1480 m., 283 ,2 22, 06.06.2007.

Distribution in Turkey: Antalya, Aydin, Burdur, Denizli, Isparta, Mugla [10]; Balikesir, Bilecik, Bursa, Canakkale,
Edirne, istanbul, Kirklareli, Kocaeil, Sakarya, Tekirdag, Yalova [12]; Denizli [27]; Eskisehir [28]; Isparta, Burdur,
Antalya, Kayseri, Ankara [29].

Distribution in Palaearctic: Albania, Andorra, Armenia, Austria, Belarus, Belgium, Boshia-Herzegovina,
Bulgaria, Croatia, Czech Rep., Cyprus, Denmark (incl. Faroe Is), Estonia, Finland, France, Georgia, Germany, Great
Britain, Greece (incl. Andros, Evvoia [Evia], Ikaria, Karpathos, Kea, Kefalonia, Kerkyra [Corfu], Kriti [Crete], Kythira,
Kos, Lefkada, Naxos, Rodos [Rhodes], Samos, Samothraki, Serifos, Skiathos, Skopelos, Skyros, Syria, Thasos, Tinos,
Zakynthos), Hungary, Ireland, Israel, Italy (incl. Sicily), Kazakhstan (east), Latvia, Lebanon, Liechtenstein, Lithuania,
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Luxembourg, Macedonia, Montenegro, Netherlands, Norway, Poland, Portugal (incl. Madeira), Romania, Russia:
(USSR: NET, CET, SET), Serbia, Slovakia, Slovenia, Spain (north, central), Sweden, Switzerland, Turkmenistan, Turkey,
Ukraine, [1]..

4. Conclusions and discussion

This study reported 20 Tipulidae species belonging to 3 different genera from Uludag mountain. 3 taxa (Tipula
(Lunatipula) subacuminata, Tipula (Savtshenkia) rufina, Tipula (Yamatotipula) caesia ) were recorded for the first time
from the research area.

Of the 20 species in this study, 13 were found in the whole Marmara region and 2 were in the south Marmara
region. Two of the detected taxa are endemic (Tipula (Lunatipula) subacuminata, Tipula (Lunatipula) turca), 17 taxa
were located in West palaearctic, and 1 taxa is located in both western and eastern palaearctic. As a result, in this study 3
new taxa is added to 66 already known taxa in the Marmara region, and the total number of Tipulidae species in the
Marmara region increased to 69. [3, 8, 12, 13, 14, 21, 30, 34, 35, 36].
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Abstract

Peganum harmala L. (iizerlik; Nitrariaceae) is well-known herb amongst the public, which is also used to treat
various health problems besides the widespread using of as a fumigant. In this study, the traditional use, chemical
composition and biological effects of this plant, have been compiled as a monograph in the light of previous studies in
our country and around the World. The samples of P. harmala sold under the name of "tizerlik" on the market were
purchased from various districts of Turkey, as well as the samples collected from nature were used as a standard. For this
purpose, 10 samples were purchased from Ankara, Gaziantep and Van markets. In addition, P. harmala samples collected
from nature in Haymana (Ankara) were used as standard drugs. Morphological and anatomical structures of powdered
drug samples were investigated to determine whether the samples were correctly obtained and whether they were the right
drugs. In addition, the intended use of these herbal drugs have been determined and the sales forms were evaluated in
terms of public health.

Key words: Peganum harmala, tizerlik, fruit, powdered drug, morphology

*

Piyasada satilan Peganum harmala L. (Uzerlik) meyvelerinin farmasétik botanik acisindan incelenmesi

Ozet

Peganum harmala L. (iizerlik; Nitrariaceae), tiitsii olarak yaygin kullanimi disinda ¢esitli saglik sorunlarim
tedavi etmek igin de kullanilan, halk arasinda iyi bilinen bir bitkidir. Bu ¢aligmada, tiiriin iilkemizde ve diinyadaki
geleneksel kullanilisi, kimyasal bilesimi ve biyolojik etkileri daha dnce yapilan ¢aligmalar 1s181inda monograf seklinde
derlenmistir. Piyasada “lizerlik” adi altinda satilan P. harmala 6rnekleri gesitli illerimizden satin alinmis, dogadan
topladigimiz o6rnekler ise standart olarak kullanilmistir. Bu amagla Ankara, Gaziantep ve Van piyasasindan 10 numune
satin alimmigtir. Ayrica Haymana (Ankara)’da dogadan toplanan P. harmala érnekleri standart drog olarak kullanilmastir.
Satis1 yapilan numunelerin dogru bitkiden elde edilip edilmedigi ve dogru drog olup olmadig: dncelikli olarak morfolojik
ve toz drogun karakteristik 6zellikleri yoniinden anatomik ¢aligmalarla incelenmistir. Ayrica satiga sunulan bu droglarin
kullanim amaglarmin belirlenmesi ve halk sagligi agisindan uygun sartlarda tiiketiciye sunulup sunulmadig
degerlendirilmistir.

Anahtar kelimeler: Peganum harmala, tizerlik, meyve, morfoloji, toz drog
1. Giris

Nitrariaceae (Uzerlikgiller), tek yillik ya da gok yillik otsu, galimsi ya da ¢ali formunda bitkileri igeren,
Akdeniz’den Orta Asya’ya kadar ayrica Sibirya, Bat1 Avusturalya ve Kuzey Amerika’nin giineybatisinda yayilis gdsteren,
diinya genelinde 3 cins ve 13 tiir ile temsil edilen bir familyadir [1]. Peganum L. Tiirkiye’de 3 cinsi (Nitraria L., Peganum,
Tetradiclis Stev. ex M. Bieb.) ve bu ii¢ cinse ait 3 taksonu dogal olarak yetigen familyanin bir iiyesidir [2]. Cinsin tek tiirii
olan Peganum harmala L. ¢ok yillik, dik, otsu, tilysiiz ve sert bir govdeye sahip olup, genis bir yayilig gosterir. Bitkinin
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yapraklar1 3-5 cm uzunlugunda, alternat, ¢ok kiiclik diisiicii stipulalidir. Yaprak diizensiz bir sekilde linear, lanseolat ya
da dar eliptik pargalara boliinmiistiir, gogunlukla tabanda ii¢ parcalidir. Cigekleri sapsiz, genellikle yaprak ile karsilikli
konumlanir. Sepaller linear, yesil, yaprak parcalarina benzeyen ve ¢ogunlukla diizensiz pargalanmistir. Cok kiigiik
epikaliks tagir. Petaller beyaz, eliptik, 10-13(-19) mm, genellikle sepalleri biraz geger. Meyve kisa sapli, genisge obovoid
ya da kiiremsi, 8x8 mm boyutunda, lokulisit bir kapsiildiir [3] (Sekil 1).

Sekil 1. Peganum harmala A- Genel goriiniis; B- Cigekli bitki (Foto.: Aysegiil KOROGLU)

Ulkemizde bitkinin meyve ve tohumlar1 ¢ogunlukla tiitsii olarak nazara kars1 kullanilmaktadir, bunun yaninda
basur tedavisi, bas agrisi ve deri enfeksiyonlarinda da kullanimi vardir. Ayrica tohum ve kok kismi kurt diisiiriici, adet
soktiiriicii, uyusturucu, terletici ve yatigtirict etkileri nedeniyle de tiiketilmektedir [4,5].

1.1. Peganum harmala L. Uzerinde Yapilan Etnobotanik Calismalar

Ulkemizde halk geleneksel olarak, Adana’da bitkinin tohumlarini [6], Midyat (Mardin)ta gigek ve tohumlarini
[7], Afyonkarahisar’da herbasini [8], Usak’ta meyveli dallarim1 [9], Kars’ta ¢igek, dal ve meyvelerini [10], Sivas ve
Yozgat’ta meyvelerini [11] duvara asarak nazarlik olarak kullanmaktadir (Sekil 2). Ayrica Usak’ta meyveli dallart [9],
Yahyali (Kayseri) ve Tarsus (Mersin)’da tohumlar1 [12] yakilarak tiitsii seklinde nazara kars1 kullanmaktadir.

Sekil 2. Nazarlik olarak kullanilan Peganam harmala meyveleri (Foto.: Aysegiil KOROGLU)

P. harmala basur (hemoroit) tedavisinde {ilkemizde halk arasinda geleneksel olarak yaygin bir bi¢imde
kullanilir. Usak’ta bitkinin meyveli dallart [9], Dogu Anadolu boélgesinde kok ve tohumlarindan hazirlanan dekoksiyon
dahilen [13], Pinarbas1 (Kayseri)’nda olgun meyveli herbasinin yakilip kiilleri arpa unu ve zeytin yag: ile karistirtlarak
haricen [14], Boziiyiik (Bilecik)’te tohumlar1 [15], Aladaglar (Nigde)’da tohum ve kokleri kavrulup yenerek [16] ve
Edremit (Balikesir)’te tohumlarinin haricen [17] hemoroit tedavisinde kullanildigi belirlenmistir. Bu kullanimlarinin
yaninda ayrica {ilkemizde halk P. harmala bitkisinin kdk ve tohumlarini Dogu Anadolu bélgesinde, dekoksiyon seklinde
dahilen romatizma tedavisinde [13], Turgutlu (Manisa)’da meyvelerini dekoksiyon seklinde karin agrisi tedavisinde [18],
Usak’ta tohumlarini géz rahatsizliklari ve romatizmada [19], Boziiyiik (Bilecik)’te tohumlarini toz ederek haricen egzama
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tedavisinde [15], Elaz1g’da tohumlarindan hazirlanan infiizyon balgam sokiicii ve oksiiriik kesici olarak [20], Erzincan’da
kok ve tohumlarini infiizyon seklinde balgam sokiicii ve sinirleri uyarict olarak, ayrica karm agrisi tedavisinde [21],
Aladaglar (Nigde)’da tohum ve kokleri taze yenerek kurt diisiiriicii ve adet sokiicii, inflizyonu ise sedatif olarak [16],
Giresun’un Espiye il¢esinde tohumlarindan hazirlanan infiizyon 6ksiiriik kesici ve balgam sokiicii olarak [22], Yahyali
(Kayseri) ve Tarsus (Mersin)’da tohumlar1 yakilarak kiilleri haricen ¢iban tedavisinde [12], Manisa’nin Sar1gél ilgesinde
herba, cicekli dallar ve tohumlar1 dekoksiyon seklinde dahilen diyabet, mide agrisi, tasikardi ve hipertansiyonda, lapa
seklinde sigil ve nasir tedavisinde, bugu seklinde ise psikolojik rahatsizliklarda [23], Malatya’da toz edilen tohumlar
yenerek akciger rahatsizliklarinda [24], Emirdag (Afyonkarahisar)’da ise meyveleri olgunlagmis bitkinin herbasi
yakilarak sa¢ ve deri bakiminda tiitsii olarak [25] kullanilmaktadir.

Kuzey iran’da halkin geleneksel olarak, P. harmala’min tohumlarim yiyerek kalp rahatsizliklari, kas spazmu,
gida zehirlenmesi, kuduz ve yilan sokmalarinda [26], Taflan dag1 ve cevresinde herba, yaprak, meyve ve kokleri,
dekoksiyon, inflizyon seklinde ya da dogrudan yiyerek mide rahatsizliklari, dis agrisi, kanser, hipertansiyon, romatizma,
bobrek tasi, mesane tasi, ar1 ve akrep sokmasi, el ve ayak agrilarinda [27], Kohghiluyeh va Boyer Ahmad Boélgesinde
meyveleri toz edip yiyerek veya dekoksiyon seklinde jinekolojik enfeksiyonlar ve menstriiasyon bozukluklarinda [28],
Sirjan’da meyveleri tiitsii seklinde ya da dogrudan yiyerek sitma tedavisinde ve antiseptik olarak [29], Balucistan’in
Saravan bolgesinde ise meyve ve yapraklari toz edip yenerek diyabet, su ile 1slatip haricen antiseptik ve yara iyi edici
olarak [30] kulland18: tespit edilmistir.

Irak’in kuzeyinde tohumlar geleneksel olarak tiitsii seklinde nazara karsi, dekoksiyon seklinde ise sirt agrist ve
eklem agrilarinda kullanilir [31].

Liibnan’da halk P. harmala bitkisinin koéklerini, tiitsii seklinde kullanmanin yaninsira, antinevraljik ve
antiromatik olarak kullanmaktadir [32].

Urdiin’de halk geleneksel olarak tohumlar1 dekoksiyon seklinde hipertansiyon, soguk alginhig, oksiiriik, grip,
sirt agrisi, artrit, ilser, iktidarsizlik, asabiyet ve kan dolagimi rahatsizliklarinda [33,34], Ajloun bolgesinde tohum ve
yapraklar1 dekoksiyon ya da bugu seklinde dogum sancist ve mide agrilarinda [35], Kuzey Badia bélgesinde tohum ve
yapraklar1 dekoksiyon seklinde deri rahatsizliklarinda, mide-bagirsak rahatsizliklarinda ve agri kesici olarak, bugu
seklinde ise yara iyilestirici olarak ve bitlenmeye kars1 [36,37], Mujib bolgesinde tohumlar ve yapraklar: duvarlara asarak
nazara karsi [38] kullanmaktadir.

Israil’de bitkinin tohumlarmin kalp rahatsizliklarinda, tonik olarak ya da kan sekeri diizenleyici olarak [39];
Golan tepeleri ve Bat1 Seria’da zeytin yaginda bekleterek deri rahatsizliklari, yara iyi edici olarak ve bitlenmeye karsi
haricen, sirke ile 1slatip su ile seyreltip igerek sinir sistemi rahatsizliklar, obezite ve 6ksiiriik tedavisinde [40] geleneksel
olarak kullanildig1 tespit edilmistir.

Pakistan’da taze koklerinin suyu sarilik tedavisinde, yapraklarinin dekoksiyonu ates diisiiriicli olarak ve astim
tedavisinde [41], meyveleri kalp rahatsizliklarinda, tohumlari ise ates diisiiriicii, antihelmintik olarak ve kolik tedavisinde
[42], tohumlar1 Skimmia laureola (Candolle) Siebold & Zuccarini ex Walpers yapraklari ile birlikte yakilarak tiitsi
seklinde nazara kars1 [43] geleneksel olarak kullanilmaktadir. Ayrica Pakistan’in Soon vadisinde tohum ve yapraklarinin
dekoksiyon seklinde romatizma tedavisinde, tohumlarinin dekoksiyonunun ates diisiiriicii olarak, astim ve eklem agrilari
tedavisinde, tohumlart toz edilip yenerek sitma atesine karsi [44,45], Chitral bolgesinde ayni sekilde antihelmintik olarak
[46], Khattak kabilesi i¢ginde herbasinin taze suyu kan temizleyici olarak ve diyabet tedavisinde ayrica yanan herbasinin
dumani yaralarin iyilestirilmesinde [47], Himalayalar bolgesinde bitkinin tamamu tiitsii olarak sitmaya kars1 [48], kuzey
bolgelerinde bitkinin tamami ve tohumu tiitsii olarak nazara karsi ve insektisit olarak, sadece tohumlari ates diigiiriicii,
antihelmintik olarak ve sarilik tedavisinde [49], Wana bdlgesinde tohumlari toz edilip yenerek astim, kolik, sarilik, sitma
tedavisinde ve antihelmintik olarak, dekoksiyon seklinde ise bogaz iltihaplarinda, siit arttirici, diisiik yapici ve uyarict
olarak [50], Lakki Marwat bolgesinde tohumlar yutularak kolik tedavisinde, tiitsii seklinde nazara karsi ve sivrisinek
kovucu olarak [51] kullanilmaktadir.

Hindistan’in Churu Boélgesi’nde halk, bitkinin tohumlarini toz edip yiyerek ya da inflizyon seklinde astim, kolik
ve sarilik tedavisinde [52], Dogu Rajasthan Bolgesi’nde ise tohumlar1 susam yaginda pisirerek kulak agrilarinda kulaga
damlatmak seklinde, ham haldeyken ise yiyerek siit arttiric1 olarak ve goz rahatsizliklarinda [53] kullanmaktadir.

Azerbaycan, Tiirkmenistan, Kirgizistan, Kazakistan, Tacikistan, Moldova, Belarus, Rusya, Ukrayna,
Ozbekistan, Giircistan ve Ermenistan’mn yer aldign Bagimsiz Devletler Toplulugu’nda bitkinin herbasi diiiretik,
diyaforetik, siit arttirici, afrodizyak olarak, ayrica astim tedvisinde; meyve ve tohumlari ise orta kulak iltihab1 ve katarak
tedavisinde kullanilmaktadir [54].

Kirgizistan’in glineybatisinda bitkinin kék ve herbasi dekoksiyon seklinde, banyo suyuna katilarak deri
rahatsizliklarinda ve uyuz tedavisinde, tiitsii seklinde ise Oksiiriik ve bronsit tedavisinde geleneksel olarak
kullanilmaktadir [55].

Ozbekistan’mn Taskent, Cizzak ve Semerkant illerinde bitkinin herbasimin dekoksiyon seklinde, haricen ya da
icilerek kasintilara karsi, gargara seklinde ise dis agrilarina karsi, herbasinin tiitsii seklindegrip ve soguk algimliginda,
tohumlarinin ise bugu seklinde ya da yutularak soguk alginlig: tedavisinde geleneksel olarak kullanildig: tespit edilmistir
[56].

Fas’ta bitkinin tohumlar tiitsii, lapa, inflizyon seklinde deri rahatsizliklari, yara iyi edici, kas-iskelet sistemi
rahatsizliklari, iist solunum sistemi rahatsizliklari, pediatrik rahatsizliklar ve dini torenlerde [57] ayrica diyabet ve
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hipertansiyonda [58], iilkenin giineydogu bdlgelerinde yaprak ve gévdesi dekoksiyon ve inflizyon seklinde hipertansiyon
tedavisinde [59], Tafilalet bdlgesinde ise tohumlar1 diyabet, hipertansiyon ve kalp rahatsizliklarinda [60]
kullanilmaktadir.

Cezayir’in M’Sila Bolgesi’nde herba ve tohumlar1 dekoksiyon, infiizyon seklinde ya da toz edip yenilerek
diyabet ve hipertansiyonda [61], kuzeydogu bolgelerinde ise diyabet, hipertansiyon, romatizma, sirt agrisi, ates, ucuk,
sarilik, sinir sistemi rahatsizliklarinda, ayrica afrodizyak ve antihelmintik etkileri nedeniyle [62] halk arasinda geleneksel
olarak kullanilmaktadir.

1.2. Peganum harmala L. Uzerinde Yapilan Fitokimyasal Calismalar

Peganum L. cinsinin p-karbolin alkaloitleri, kuinazolin alkaloitleri, flavonoit, triterpenoit, antrakinonlar,
fenilpropanoit, yag asitleri, steroller ve ugucu yag tasidigi belirlenmistir [63].

Peganum harmala’nin zehirli bir bitki olmasi tagidig1 alkaloitlerden kaynaklanir. Tagidigi en 6nemli alkaloitler,
adini1 bitkiden alan harmin, harmalol ve harmalindir, bu alkaloitler cogunlukla bitkinin tohumlarindan izole edilmistir [64-
67]. Tiirkiye’de Van’dan toplanan P. harmala tohumlarinin YPSK (Yiiksek Performansli Sivi Kromatografisi) analizi ile
yapilan ¢alismada harmol, harmalol, harmin ve harmalin’in kalibrasyon araliklar1 sirasiyla 9.375-250, 30.750-246,
31.250-500 ve 31.000-248 pg/ml olarak bulunmustur [68]. Bitkinin tohum, kdk, cicek, yaprak, gévde ve meyveleri
tizerinde yapilan bir ¢aligmada, peganin (vasisin), deoksipeganin (deoksivasisin) ve peganin -D-glukopiranozil-(1—6)-
f-D-glukopiranozit (peganin glikozit) izole edilmistir. Peganin miktarinin ¢igek ve yapraklarda diger bitki kisimlarindan
daha yiiksek oranda bulundugu belirlenmistir. Deoksipeganin ve peganin miktarlart olgunlasmamis meyvelerde en yiiksek
cikarken, kuru tohumlarda ise peganin ve peganin glikozit miktar1 en yiiksek olarak tespit edilmistir [69]. Bir bagka
calismada ise tohumlarin etanol ekstresinden galantamin, harmin, harmol, harman, 1-hidroksi-7-metoksi-g-karbolin,
asetilnorharmin, (1S)2-aldehit-tetrahidroharmin, tetrahidroharmin, harmalanin, harmin N-oksit, 6-metoksiindolin,
deoksivasisin, vasisin, vasisinon, 2-karboksil-3,4-dihidrokuinazolin, pegamin, siringin, 1-O-$-D-ksilopiranoz sinapil
alkol izole edilmistir [70]. P. harmala herbasindan (+)-vasisin, deoksivasisin izole edilmis ve izole edilen vasisinden ise
(+)-vasisinon sentezlenmistir [71]. Bir bagka ¢aligmada tohumlarin etanol ekstresinden peganumalin A-F maddeleri izole
edilmistir [72]. Izoharmin alkaloiti olan S-karbolin, bitkinin tohumlarindan izole edilmistir [73].

P. harmala herbasinin metanol ekstresinden flavonoit yapisinda olan, asasetin 7-O-ramnozit, 7-O-[6"-O-
glukozil-2"-O-(3""-asetilramnosil)glukozit], 7-O-(2"'-O-ramnozil-2"-O-glukozilglukozit), glikoflavon 2"’-O-ramnozil-
2"-O-glukozilsitisozit ilk defa izole edilmistir [74].

P. harmala bitkisinin tamamindan hazirlanan hekzan ekstresiyle yapilan GC-MS (Gaz Kromatografisi-Kiitle
Spektrometresi) analizinde, doymus yag asitleri ve tlirevleri olarak tridekanoik asit, tetradekanoik asit, pentadekanoik
asit, hekzadekanoik asit, heptadekanoik asit, oktadekanoik asit ve 12-metil tetradekanoik asit, 5,9,13-trimetil
tetradekanoik asit, 2-metil oktadekanoik asit tespit edilmistir. Hekzadekanoik asit %48.13 ve oktadekanoik asit %13.80
olarak en yiiksek miktarda bulunmustur. Doymamis yag asitleri olarak (E)-9-dodekenoik asit, (Z)-9-hekzadekenoik asit,
(Z,2)-9,12-oktadekadienoik asit, (Z,Z,2)-9,12,15-oktadekatrienoik asit belirlenmistir. Bunlar arasindan da % 10.61 ile
(Z,2)-9,12-oktadekadienoik asit ve % 14.79 ile (Z,2,2)-9,12,15-oktadekatrienoik asit en yiiksek miktarda tespit edilmistir
[75].

1.3. Peganum harmala L. Uzerinde Yapilan Biyolojik Etki Calismalar:
1.3.1. In Vitro Calismalar
1.3.1.1. Antimikrobiyal Etki

Peganum harmala tohumlarindan hazirlanan petrol eteri, kloroform ve metanol ekstrelerinin, agar diliisyon
yontemi kullamilarak, Staphyllococcus aureus (MTCC737), Pseudomonas aeruginosa (MTCC1688), Escherichia coli
(MTCC1687), Klebsiella pneumoniae (MTCC109) ve Proteus vulgaris (MTCC1771) mikroorganizmalarina karsi
antibakteriyel etkisi incelenmistir. Tiim ekstrelerin S. aureus’a karsi giiclii etki gosterdigi tespit edilmistir. Bunun yaninda
metanol ekstresinin tiim organizmalara kars1 ¢ok giiclii bir etkiye sahip oladugu belirtilmistir [76].

P. harmala metanol ekstresinden hazirlanan hekzan ve diklorometan fraksiyonlar1 birlestirilerek yapilan
antibakteriyel ve antifungal etki ¢aligmasinda, disk difiizyon yontemi kullamlarak, ekstrenin Escherichia coli, Proteus
vulgaris, Staphyllococcus aureus, Bacillus subtilis, Aspergillus niger, Candida albicans mikroorganizmalarina etkisi
¢alistlmistir. Bu ekstrenin yani sira harman, harmin, harmalin ve harmalol diginda harman+harmin, harman+harmalin,
harman-+harmalol, harmin+harmalin, harmin+harmalol, harmalin+harmalol karigimlar1 da test edilmistir. Buna gore P.
vulgaris, B. subtilis ve C. albicans’a kars1 en etkili olan bilesigin harmin oldugu tespit edilmistir. Inhibisyon zonu 21.2
ile 24.7 mm araliginda belirlenmistir. Bunun disinda alkaloitlerin ikiserli uygulanmasinin tek olarak uygulanmasina
oranla sinerjik etki yaratarak aktiviteyi arttirdigi gézlenmistir [77].

Investigation of Peganum harmala L. (Uzerlik) fruits sold in the market from the view of pharmaceutical botany
Muhammed Mesud HURKUL 1, Aysegiil KOROGLU



Biological Diversity and Conservation — 12 / 2 (2019) 69

1.3.1.2. Sitotoksik Etki

P. harmala tohumlarinin metanol ekstresi, {i¢ tiimor hiicre hattinda (UCP-Med carcinoma, UCP-Med sarcoma,
Med-mek carcinoma) test edilmistir. UCP-Med karsinom hiicreleri ilk 24 saat boyunca ¢ok yavas bir gelisme gostermistir.
Daha sonra 24-72 saat arasinda hiicre lizisi goriilmiigtiir. UCP-Med sarkoma hiicreleri 20 pg/mL’de ilk 24 saat boyunca
yavas bir biiylime gdstermistir. 24 saat sonunda 60-100 pg/mL dozlarda hiicre 6liimii oran1 % 100 olarak tespit edilmistir.
Med-mek karsinom hiicreleri 80 ve 100 pg/mL dozlarda bilyiime inhibisyonu gostermistir. Zamanla artarak 48 saat sonra
canli hiicre bulunamamigtir. Buna gore her {i¢ hiicre hattinda da sitotoksisite zamana ve konsantrasyona bagli olarak
artmugtir. 24 saat sonunda UCP-Med karsinom, UCP-Med sarkoma ve Med-mek karsinom hiicreleri i¢in ICso degerleri
strastyla 33.67 ng/mL, 23.14 ng/mL ve 18.42 pg/mL olarak hesaplanmigtir [78].

1.3.1.3. Antioksidan Etki

P. harmala tohumlarindan hazirlanan metanol-su (3:1) ekstresi ile yapilan antioksidan etki ¢alismasinda, 2,2’-
azo-bis-(2-amidinopropan) dihidroklorit (AAPH)/linoleik asit, 2,2-Difenil-1-pikrilhidrazil (DPPH) ve 2,2'-azino-bis-3-
etilbenzotiyazolin-6-sulfonat (ABTS) testleri kullanilmistir. DPPH testinde ekstrenin ICso degeri C vitaminine (3.89
pg/mL) kiyasla 70.16 pg/mL, ABTS testinde ise yine C vitaminine (2.02 pg/mL) kiyasla 90.70 pg/mL olarak
hesaplanmistir. AAPH/linoleik asit testinde ise anlamli bir sonug bulunamamustir [79].

1.3.1.4. Antikanser Etki

MDA-MB-231 meme kanseri hiicre hattinda, apoptozisin indiikksiyonunu degerlendirmek i¢in yapilan ¢aligmada
P. harmala tohum ekstresi kullanilmistir. Apoptozis oran1t Annexin-V-Flous kiti ile degerlendirilmistir. Antiapoptoz Bcl-
2 geninin ekspresyonunun azaldigi, Bax ve Puma genlerinde ise asir1 bir ekspresyon izlenmistir. Bid geninde oldugu gibi
ayrica TRAIL ve Caspase8 geninde de asir1 ekspresyon kaydedilmistir. Sonuglar ekstrenin apoptoz mekanizmasini
indiikleyerek kanser hiicre hattinin biiyiime hizini azalttigini gostermistir [80].

1.3.1.5. Antidepresan Etki

P. harmala bitkisinin tohum, kok, ¢icek, yaprak ve meyve kisimlarindan 0.6 M HCIO4 + metanol (1:1) ile
hazirlanan ekstrelerle yapilan calismada, ekstrelerin monoamin oksidaz (MAO-A ve MAO-B) inhibisyon etkisine
bakilarak antidepresan potansiyelleri degerlendirilmistir. Tohum ekstresinin insan MAO-A’nin giiglii inhibitorii oldugu
belirtilmigtir (ICso: 159 pg/mL). Buna karsi tohum ve kok ekstrelerinin MAO-B’yi zayif bir sekilde inhibe ettigi tespit
edilmistir [81].

1.3.1.6. Antiviral Etki

P. harmala tohumlarindan elde edilen etanol ekstresi ve bu ekstreden elde edilen total alkaloit fraksiyonunun,
influenza A/Puerto Rico/8/34(HIN1; PRS) viriisiine karsi antiviral etkisi, Madin-Darby kdpek bobrek hiicre hatti
(MDCK) kullanilarak ¢alisilmustir. Calisma, viral RNA transkripsiyonunu ve replikasyonunu inhibe ederek
degerlendirilmistir. Ham ekstre bu hiicre hattinda influenza A PRS viriis replikasyonunu inhibe (ICso: 9.87 pg/mL, SI:
12.45) etmistir. Total alkaloit ekstresi ise ham ekstreden daha gii¢lii (ICso: 5.8 pg/mL, SI: 23.1) bir etki gostermistir [82].

1.3.2. In Vivo Calismalar

1.3.2.1. Hipotermik Etki

P. harmala tohumlarindan elde edilen total alkaloit ekstresi, harmin ve harmalin ile yapilan hipotermik etki
caligmasinda harmala alkaloitleri 5-HTa reseptoriiniin endojen 5-HT stimiilasyonu yoluyla hipotermik etki gdstermistir.
Buna gore P. harmala ekstresinin intraperitoneal uygulanmasi ile erkek wistar siganlarda, doza bagh olarak hipotermi
meydana getirmistir. Aym sekilde yine doza bagli olarak harmin ve harmalin de benzer etki gdstermistir. Ug giin boyunca
giinde bir kez olmak iizere bir 5-HT sentez inhibitorii olan p-klorofenilalanin (100 mg/kg) tedavi uygulamasinda,
ekstrenin ve harminin hipotermik etkisini azaltirken, harmalinin etkisini bloke etmistir. Bir 5-HT antagonisti olan
metisergit (2 mg/kg), ekstrenin neden oldugu hipotermiyi 6nemli olgiide zayiflatmistir. 5-HT1a reseptorii ve f-
adrenoseptor antagonisti olan pindolol (0.05-2 mg/kg) doza bagh olarak ekstrenin hipotermik etkisini kismen bloke
ederken, S-adrenoseptor antagonisti olan propranolol (10 mg/kg) ise bir etki gdstermemistir. Bu durum S-adrenoseptor’iin
alkaloitlerin neden oldugu hipotermik etkiye bir etkisinin olmadigini gdstermistir. Dopamin reseptor antagonisti olan
haloperidol ile yapilan 6n tedavide haloperidol, alkaloitlerin neden oldugu hipotermik etkiyi dnemli 6l¢iide azaltmistir
[83].

1.3.2.2. Ditiretik Etki
P. harmala metanol ekstresi ile yapilan diliretik etki ¢alismasinda, susuz birakilan wistar albino si¢anlara bitki

ekstresi ti¢ farkl dozda (150, 300 ve 450 mg/kg), oral yolla verilmistir. Ditiretik etki idrarin hacmi, pH’s1, elektrolit
seviyesi, natriliretik ve saliliretik etkileri degerlendirilerek hesaplanmustir. Idrar hacmi (mL) 5 ve 24 saatte, 24 saat siire
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ile de elektrolit (Na*, K*, CI") atilim1 6l¢iilmiistiir. Ekstre verilen siganlarda idrar ¢ikis1 ve idrar elektrolit atilim doza
bagli olarak normal siganlara gore anlamli olarak daha yiiksek (p < 0.05) bulunmustur [84].

1.3.2.3. Antitussif, Balgam Séktiiriicii ve Bronkodilasyon Etki

P. harmala toprak {istii kisimlarimin %50°lik metanol ekstresinden (+)-vasisin, deoksivasisin izole edilmis ve
izole edilen vasisinden ise (£)-vasisinon sentezlenmistir. Antitussif etki ¢aligmas1 amonyak likorii, kapsaisin ve sitrik asit
ile uyarilan farelerde ve kobaylarda dksiiriik modelleri ile ¢alisiimistir. Balgam sokiicii etki fareler iizerinde fenol kirmizisi
salgilama yontemi ile test edilmistir. Bronkodilator etki, asetilkolin kloriir ve histaminle tetiklenen kobaylarda
bronkokonstriktif testi ile degerlendirilmistir. (£)-vasisin, deoksivasisin ve (+)-vasisinon ksiiriik sikligini 6nemli 6l¢iide
inhibe edip, hayvanlarda oksiiriik gecikme stiresini uzatmistir. Yiiksek dozda verildiginde (45 mg/kg) bu maddelerin
kodein fosfat (30 mg/kg) kadar etki yarattig1 belirtilmistir. (+)-Vasisin, deoksivasisin ve ()-vasisinon 5, 15 ve 45 mg/kg
dozlarda verildiginde farelerde kontrol grubuna oranla sirasiyla ortalama 0.54, 0.79, 0.97; 0.46, 0.73, 0.96; 0.60, 0.99,
1.06 kat fenol kirmizi sekresyonunu arttirdigi tespit edilmistir. Standart olarak kullanilan amonyum kloriiriin (1500
mg/kg) ise 0.97 kat arttirdig1 hesaplanmistir. Aminofilin, kobaylarda prekonvulsif zaman1 %46.98 oraninda uzatmaktadir.
(¥)-Vasisin, deoksivasisin ve (£)-vasisinon 45 mg/kg dozda verildiginde sirasiyla %28.59, %29.66 ve % 57.21 oraninda
prekonvulsif zamani uzattigi belirtilmistir [71].

P. harmala toprak iistii kisimlar1 %50°lik metanol ile ekstre edilip, makro gézenekli re¢ine yardimiyla alkaloit
ve flavonoit fraksiyonlar1 hazirlanmistir. Antitussif etki ¢aligmasi amonyak likdrii, kapsaisin ve sitrik asit ile uyarilan
farelerde ve kobaylarda oksiiriik modelleri ile caligilmigtir. Balgam sokiicii etki fareler {izerinde fenol kirmizisi salgilama
yontemi ile test edilmistir. Bronkodilator etki, asetilkolin kloriir ve histaminle uyarilan kobaylarda bronkokonstriktif testi
ile degerlendirilmistir. Buna gore metanol ekstresi ve alkaloit fraksiyonunun 6ksiiriik sikligini1 dnemli 6l¢iide inhibe ettigi
ve hayvanlarda oksiiriik latent periyodunu uzatabildigi goriilmiistiir. Yiiksek dozda verilen metanol ekstresi (1650 mg/kg)
ve alkaloit fraksiyonunun (90 mg/kg) kodein fosfat (30 mg/kg) kadar iyi tedavi edici etki gosterdigi tespit edilmistir.
Metanol ekstresinin kontrol grubuna oranla 183, 550 ve 1650 mg/kg dozlarda verildiginde ortalama 0.64, 1.08 ve 1.29
kat farelerde fenol kirmizi sekresyonunu énemli 6lgiide arttirdigr tespit edilmistir. Alkaloit fraksiyonunun 10, 30 ve 90
mg/kg dozlarda verildiginde ortalama 0.63, 0.96 ve 1.06 kat, standart olarak kullanilan amonyum kloriiriin (1500 mg/kg)
ise 0.97 kat fenol kirmizi sekresyonunu arttirdigi tespit edilmistir. Aminofilin, kobaylarda prekonvulsif zamani %162.28
oraninda 6nemli dl¢lide uzatmaktadir. Metanol ekstresi ise 183, 550 ve 1650 mg/kg dozlarda verildiginde %67.34, %
101.96 ve %138.00 oraninda, alkaloit fraksiyonu 10, 30 ve 90 mg/kg dozlarda verildiginde %55.47, %97.74 ve %126.77
oraninda, flavonoit fraksiyonu 10, 30 ve 90 mg/kg dozlarda verildiginde %84.69, %95.94 ve %154.52 oraninda
prekonvulsif zamani uzatmistir [85].

1.3.2.4. Antiiilser Etki

P. harmala tohumlarinin etanol ekstresinden izole edilen peganin hidroklorit ile yapilan gastrik iilser testinde,
alkol ile uyarilmus, aspirin ile uyarilmis, soguk ile uyarilmis stres ve pilor baglama iilser modelleritest edilmistir..
Deneylerde yetiskin Sprague Dawley sicanlar1 kullanilmigtir. Peganin’in soguk ile uyarilmis stres tilser modelinde %50,
aspirin ile uyarilmis iilser modelinde %58.5, alkol ile uyarilmis iilser modelinde % 89.41 ve pilor baglama iilser modelinde
ise %62.5 koruma sagladigi tespit edilmistir. Referans ilag olarak kullanilan omeprazol soguk ile uyarilmis stres tilser
modelinde %77.45, aspirin ile uyarilmis ilser modelinde %49.97, pilor baglama ilser modelinde %69.42 koruma
saglamistir [86].

1.3.2.5. Analjezik Etki

P. harmala tohumlarindan elde edilen metanol ekstresi ile Swiss albino fareler (Mus musculus L.) tizerinde
yapilan analjezik etki ¢aligmasinda, her bir gruba sirastyla serum fizyolojik, dimetil siilfoksit (DMSO), tohum ekstresi,
aspirin ve morfin uygulanmistir. Asetik asit ile agr1 olusturma testinde, ekstrenin 30 ve 60 mg/kg dozlarda aspirine gore
anlamli, 90 mg/kg dozda aspirine gore ¢ok anlamli etki gosterdigi tespit edilmistir. Kuyruk sallama testinde ise ekstrenin,
30 ve 60 mg/kg dozlarda yaptig1 etkide 100 mg/kg aspirine esdeger bir etki bulunmustur. 10 mg/kg morfine gore ise
istatistiksel agidan anlamli bir fark tespit edilmedigi belirtilmistir [87].

2. Materyal ve yontem

Calismanin deneysel kisminda kullanilmak iizere, Ankara (1), Gaziantep (5) ve Van (4) illerinden “iizerlik” ad
ile satilan 10 Ornek satin alinmigtir. Morfolojik ve anatomik ozellikleri tiire 6zgii olarak belirlemek icin Ankara
(Haymana)’da dogadan toplanan iizerlik meyveleri standart 6rnek olarak kullanilmistir (Tablo 1).

Bu caligmada dncelikle dogadan topladigimiz iizerlik meyve ve tohumlarinin morfolojik yapisi belirlenmistir.
Morfolojik olarak drneklerin genel goriinisi, rengi, sekli ve boyutlari tespit edilmistir. Standart drog olarak kullandigimiz
Orneklerin karakteristik anatomik elemanlarinin belirlenmesi i¢in toz edilen numunelerden Sartur ¢ozeltisi (TFR) [88,89]
ile preparatlar hazirlanmistir. Bu preparatlar mikroskopta (Leica CME) incelenmis ve karakteristik elemanlarinin
fotograflari ¢ekilmistir (Leica DM 4000B). Ayrica satin alinan aktar drneklerinin morfolojik olarak teshisleri yapilmis ve
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ornekler fotograflanmistir (Panasonic DMC-FX33). Piyasadan satin alinan 6rneklerden hazirlanan toz droglarin anatomik
ozellikleri standart drogun anatomik 6zellikleri ile karsilastirilmistir.

Tablo 1. Calisma sirasinda materyal olarak kullanilan 6rneklerin temin edildigi yerler

Materyal Aktar orneklerinin satin alindig yer Sekil no.
P1 Gaziantep Sekil 5
P2 Gaziantep Sekil 6
P3 Gaziantep Sekil 7
P4 Gaziantep Sekil 8
P5 Gaziantep Sekil 9
P6 Van Sekil 10
P7 Van Sekil 11
P8 Van Sekil 12
P9 Van Sekil 13
P10 Ankara Sekil 14

Standart B4 Ankarav: Haymana, kirsal alan, 28 Temmuz 2016,
A. KOROGLU, (AEF 27198)

3. Bulgular
3.1. Drogun kullanilisi ile ilgili bulgular

Saticilar ile yapilan goriismelerde drogun, ¢alisma materyali aldigimiz ii¢ ilde de nazara kars: tiitsii olarak
kullanilmak iizere 6nerildigi belirlenmistir.

3.2. Morfolojik bulgular

Haymana’dan toplanan ve standart 6rnek olarak kullanilan meyveler, koyu sari-agik turuncu renkli, 7-12 mm
capinda, kiiremsi, lokulisit bir kapsiildiir. Kapsiil 3 parcali olup, karpel izleri disaridan girinti yapmistir. Meyve tabaninda
kaliks (canak yaprak), tepesinde ise stilus (boyuncuk) kalintist tagir (Sekil 3). Tohum ¢ok sayida, ag¢ili, genellikle liggen
sekilli, koyu kahverengi-siyah renkli, yiizeyi piiriizlii, kenarlar1 ise sarimsi renkli, 3-4 mm uzunlugunda, 0.5-1.5 mm
genigligindedir (Sekil 4).

3 mm

Sekil 3. Peganum harmala meyvesi Sekil 4. Peganum harmala tohumu

Piyasadan satin aldigimiz 10 farkli numunenin incelenmesi ile elde edilen morfolojik 6zellikler Tablo 2 ve Sekil
5-14’te verilmistir.
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-

Sekil 5. Uzerlik ornekleri (P1) ve yabanci madde Sekil 6. Uzerlik drnekleri (P2) ve yabanci madde igerikleri
igerikleri

Sekil 7. Uzerlik ornekleri (P3) ve yabanci madde Sekil 8. Uzerlik 6rnekleri (P4) ve yabanci madde igerikleri
igerikleri

o
. el

Sekil 9. Uzerlik 6rnekleri (P5) ve yabanci madde Sekil 10. Uzerlik drnekleri (P6) ve yabanci madde igerikleri
igerikleri

Sekil 11. Uzerlik 6rnekleri (P7) ve yabanci madde Sekil 12. Uzerlik 6rnekleri (P8) ve yabanci madde igerikleri
icerikleri

Sekil 13. Uzerlik 6rnekleri (P9) ve yabanci madde Sekil 14. Uzerlik 6rnekleri (P10) ve yabanci madde
igerikleri igerikleri
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Tablo 2. Satin alinan “iizerlik” 6rneklerinin morfolojik 6zellikleri ve yabanci madde icerikleri
Droga ait olmayan maddelerin

Numune Satilan kisim Satilis sekli Genel goriiniis Renk

varhgi

P1 Tohum Acikta Tozlu Kahverengi Bitkiye ait diger kisimlar

P2 Tohum Agikta Cok tozlu Kahverengi Tas parcalari

P3 Tohum Agikta Cok tozlu Kahverengi SO e I OV
pargalari

P4 Tohum Acikta Cok tozlu Kahverengi Bitkiye ait diger kisimlar ve tas
parcalari

P5 Tohum Acikta Cok tozlu Kahverengi L7l g Ll e v
pargalari

P6 Tohum Acikta Cok tozlu Kahverengi Bitkiye ait diger kisimlar

P7 Tohum Acikta Cok tozlu Kahverengi Bitkiye ait diger kisimlar

P8 Tohum Acikta Cok tozlu Kahverengi Bitkiye ait diger kisimlar

P9 Tohum Acikta Cok tozlu Kahverengi Tas parcalari

. . Sari- e e
P10 Meyve Paketlenmis Hafif tozlu kahverengi Bitkiye ait diger kisimlar

3.3. Organoleptik bulgular

Organoleptik incelemesi yapilan meyvelerin heterojen bir goriiniime, sari-kahverengi bir renge sahip oldugu,
tohumlarin ise homojen, koyu kahverenkli-siyah oldugu belirlenmistir.

3.4. Toz drog incelemesi

Ug farkls ilden satin alman 10 ayr1 rnek ve standart olarak kullanilan iizerlik numunelerinden elde edilen toz
droglarin, Sartur ¢ozeltisi (TFR) ile hazirlanan preparatlari, 151k mikroskobu ile incelenmistir. Standart olarak kullanilan
toz drogun karakteristik elemanlarinin 6zellikleri tanimlanarak, mikro fotograflar1 ¢ekilmistir (Sekil 15). Elde edilen
bulgular, satin alinan iizerlik 6rneklerinin karakteristik 6zellikleri ile karsilastirilmistir. Inceleme sonucunda, piyasa
orneklerinin anatomik yapisinin standart olarak kullanilan tizerlik drnekleriyle ayni karakteristik 6zelliklere sahip oldugu
belirlenmistir.

Sekil 15. Uzerlik meyvesi toz drogunun karakteristik elemanlari: A. Tohum kabugunda (testa) sklerenkima
demeti B. Perikarpta tas hiicreleri C. Tohumda endosperma D. Perikarpta mezokarp ve endokarp tabakasi

4. Sonuglar ve tartisma

Bu ¢alismada, iilkemizde yaygin bir sekilde yetisen ve halkimizin daha ¢ok nazara kars1 kullandig bir tiir olan
Peganum harmala (iizerlik), daha 6nce yayinlanmig bilimsel ¢aligmalar 1g18inda incelenmistir. Bu inceleme sonucunda
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bitkinin kimyasal bilesimi, geleneksel kullanilis1 ve biyolojik etkileri ayr1 basliklar altinda verilmistir. Ayrica Ankara,
Gaziantep ve Van illerimizin piyasasinda 6rnekler satin alinmis ve bu 6rnekler farmasétik 6zellikleri agisindan morfolojik
ve anatomik caligmalarla incelenmistir. P. harmala tizerinde yapmis oldugumuz bu ¢alismada, etnobotanik verilerin
15181inda, iilkemizde bitkinin nazara kargt duvarlara asilarak [6-11] ya da tiitsii seklinde [9,12] kullaniminin disinda, birgok
rahatsizligin tedavisinde de geleneksel olarak kullamldigi belirlenmistir. Bitki hemoroit [9,13-17], romatizma [13,19],
karm agrist [18,21,23], gz rahatsizliklart [19], egzama [15], diyabet, tagikardi, hipertansiyon, psikolojik rahatsizliklar
[23], akciger rahatsizliklar1 [24], ¢ciban [12], sigil ve nasir [23] tedavisinde, ayrica balgam sokiicii, oksiiriik kesici [20,22],
sinirleri uyarici [21], antihelmintik, adet sdkiicii ve sedatif [16] olarak da geleneksel kullanima sahiptir. Bitki ayrica iran
[26-30], Irak [31], Liibnan [32], Urdiin [33-38], Israil [39,40], Pakistan [41-51], Hindistan [52,53], Kirgizistan [55],
Ozbekistan [56], Fas [57-60] ve Cezayir [61,62]’de de geleneksel olarak kullanilmaktadir.

Tohumlarin satin alindig ii¢ farkli ilde de {izerligin nazara kars1 duvara asilarak ya da tiitsii olarak kullanildig:
ve piyasada da bu amagla satildig1 tespit edilmistir. Bu bulgu bitkinin meyvelerinin geleneksel olarak tilkemizde [6-12]
ve diger iilkelerde [31,32,38,43,49,51] kullanilmasi bilgisi ile uyumludur.

Calismada, tizerlik meyve ve tohumlar1 morfolojik ve anatomik olarak incelenmistir. Piyasada satilan droglarin
Peganum harmala bitkisinden elde edildigi, ancak ¢ogunlukla paketlenmemis halde satildiklar1 i¢in hepsinde dis ortam
kaynakli tozlanmanin oldugu goriilmistiir. Bunun yaninda bazi drneklerde tas pargalarina da rastlanmstir (Sekil 6, 7, 8,
9, 13).

Ornekler iizerinde yapilan toz drog calismasinda, standart olarak kullandigimiz numunenin anatomik dzellikleri
ile piyasadan satin aldigimiz 6rneklerin ayni anatomik yapiya sahip oldugu tespit edilmistir. Tohum kabugunda tespit
ettipimiz Peganum cinsi i¢in karekteristik olan uzunlamasina ligninlesmis hiicrelerden olusan sklerenkima demetleri
kaynak veriler ile uyumludur [90,91]. Drog analizleri kullanilan standart numune ile uyumlu ¢itkmistir, fakat agikta satilan
orneklerin, drog her ne kadar nazar amacli ve tiitsii olarak ya da duvara asilarak kullanilsa da, drogun yabanci organik ve
inorganik bulasma ve safsizliklari tasimasi nedeniyle standart drog 6zelligine sahip olmadig1 kanisina varilabilir.

Tesekkiir
Gaziantep orneklerinin temininde yardimlari i¢in A. Hilal Yildirim’a tesekkiir ederiz.
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Abstract

This research covers the flora of Karz (Garez) Mountain (Tatvan-Bitlis). As result of the field survey carried out
between 2009 and 2011, 2000 plant specimens have been collected. According to the taxonomical identification of these
materials; 286 genera, 409 species, 162 subspecies and 81 varieties belonging to 61 families were determined. A total of
652 taxa have been determined from the area. 3 species of the total 652 taxa is belonging to Pteridophyta division and
649 taxa are belonging to Spermatophyta division. Gymnospermae and Angiospermae subdivisions have 3 and 646 taxa
respectively. In Angiospermae, Dicotyledones and Monocotyledones include 559 and 87 taxa respectively. A total of 65
(9.96 %) endemic species have been determined from the area. It is determined that 3 taxa are new record for square B9.

Key words: Karz Mount, Flora, Tatvan, Bitlis

Karz (Garez) Dagi Floras1 (Tatvan, Bitlis/ Tiirkiye)

Ozet

Bu ¢alisma ile Karz (Garez) Dag1 (Tatvan—Bitlis) Florasi arastirildi. 2009-2011 yillar1 arasinda gergeklestirilen
bu arastirmanin arazi ¢alismalart sonucunda yaklagik 2000 bitki 6rnegi toplandi. Toplanan bu bitki 6rneklerinin teshisi
sonucu alanda; 61 familya ve 286 cins’e ait 409 tiir, 162 alttiir ve 81 varyete olmak iizere toplam 652 tiir ve tiiralt1 takson
tespit edilmistir. Bu 652 taksonun 3’i Pteridophyta, 649’u Spermatophyta divisiosuna aittir. Spermatophyta {iyelerinden
3’ti Gymnospermae ve 646’s1 Angiospermae alt divisiosuna dahildir. Angiospermae’lerin 559’u Dicotyledones ve 87’1
Monocotyledones simifinda yer almaktadir. Alandan toplam 65 (% 9,96) endemik takson belirlenmistir. Mevcut
taksonlardan 3 tanesinin B9 karesi i¢in yeni kayit oldugu tespit edilmistir.

Anahtar kelimeler: Karz Dagi, Flora, Tatvan, Bitlis
1. Giris

Thrkiye floristik zenginlik yoniinden Avrupa Kitasindaki iilkelerle kiyaslandiginda; tiir sayis1 bakimindan zengin olup
ayn1 zamanda bitkilerin yayilis ve vejetasyon tipleri agisindan incelendiginde ilging yapiya sahiptir. Tiirkiyenin bitki
¢esitliligi yoniinden oldukga zengin olmasinin sebepleri arasinda; farkli iklim tiplerinin goriilmesi, cografik durumu,
jeolojik ve jeomorfolojik yapi, farkli toprak gruplarina sahip olmasi ve ti¢ farkl fitocografik bolgenin kesistigi bir
cografyada bulunmasi sayilabilir [1].

Tiirkiye, fitocografik bakimdan Avrupa-Sibirya, iran-Turan ve Akdeniz floristik bolgelerinin kesisiminde
bulunmasinin yaninda, klimatik, topografik ve edafik faktorlerin ¢esitliliginden dolay1 oldukg¢a zengin bir floraya sahiptir.
Ayrica Tiirkiye’nin Giiney Dogu Avrupa ile Giiney Bati Asya Floralar1 arasinda kdprii konumunda bulunmasinin da
floranin zengin olmasina katkis1 olmustur. Bu nedenle, iilkemiz hem tarimi yapilan pek ¢ok bitkinin anavatani hem de
ilkemizde yayilis gosteren pek ¢ok cins ve tiir i¢in gen merkezi veya genetik farklilagsma noktasidir. Bunun yamn sira
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bircok kiiltiir bitkisinin anavatanidir [2]. Ozellikle Dogu Anadolu Bélgesi ve bilhassa endemizm bakimindan zengin Van,
Bitlis ve Hakkari ¢evreleri floristik agidan esrarini koruyan ve kesfedilmeyi bekleyen 6nemli bitki alanlaridir [3].

Bu ¢alisma, Tiirkiye’nin Dogu Anadolu Bélgesi’nde Bitlis ilinin kuzeydogusu, Tatvan ilgesi sinirlart igerisinde
yer alan, Karz (Garez) Dagi florasini arastirmak amactyla yapilmustir.

1.1. Aragtirma Alamimin Cografik Durumu

Aragtirma alani, Dogu Anadolu bolgesi Bitlis ili Tatvan ilgesi sinirlari igerisinde bulunmaktadir. Karz (Garez)
Dag1 batisinda Bitlis, kuzeybatisinda Tatvan, kuzeyinde Van Golii, giineyinde Kavus Sahap Daglari ve dogusunda
Alacabiik Dagi ile cevrilmistir. Arastirma sahasinda yerlesim alani olarak; Kiigiiksu (Kotum), Yoncabasi, Obuz (Kemer)
ve Giiresci (Sapur) koyleri yer almaktadir (Sekil 3.1). Arastirma alanimizin en yiiksek kesimi Obuz (Kemer) kdyiiniin
giiney zirveleri (2800 m), ve Giires¢i (Sapur) kdyiiniin giiney kesimleri (2500 m), Kiiciiksu (Kotum) Beldesinin giiney
kesimleri (2500 m) dir. Karz Dagi giineyde Kavugsahap Dagi silsilesi ile dogrudan birlesmektedir.

Calisma alani fitocografik olarak Iran-Turan bolgesi igerisinde ve Davis tarafindan Tiirkiye florasi igin
hazirlanmig grid kareleme sistemine gore B9 karesi icerisinde bulunmaktadir.
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Sekil 1.1. Calisma alaninin cografik haritasi

1.2. Aragtirma Alaninin Jeolojik Yapisi

Arastirma alaninda; Kiigiiksu, Giincel sedimanter ortii (aliivyon, tarverten, yamag¢ molozu), Yoncabasi Bitlis
Masifi (mermer ve rekristaliz kire¢ tas1), Obuz koyi Bitlis Masifi (gnays, sist, kuvarsit) Giires¢i, Volkanik kayaglar
(andezit, bazalt, piroklastik kayaglar) bulunmaktadir. Bu yapilar, Pliyosen—Kuvaterner yash volkanik kayaglarini [4,5]
olusturmaktadir.

Bitlis Masifi, gnays, sist ve kuvarsitler ve bu yapinin iist ara diizeyini olusturan mermerlerden meydana gelen
bir formasyon olup iki alt birim olarak incelenir [6,5]. Birincisi metamorfik seri olup gnays, sist ve kuvarsitlerden
olusurken (PzMz) ve ikincisini ise masife ait mermerlerden (PzMzm) olugturmaktadir.

Arastirma alaninda goriilen biiyiik toprak gruplari ve bu gruplarin sahip oldugu 6zellikler, Bitlis ili arazi varligi
ile ilgili rapordan [7] faydalanilarak hazirlanmistir. Arastirma sahasinda 3 biiyiik toprak grubuna rastlanmaktadir. Bunlar;
kiregsiz kahverengi orman, kire¢siz kahverengi, koluvyal, topraklardir.

1.3 Arastirma Alammin Iklimi

Arastirma alanmin iklimsel verileri Devlet Meteoroloji Isleri Genel Miidiirliigii’nden alinmis ve ozellikle
aragtirma alanina yakin olan Bitlis ili Merkez, Tatvan ve Hizan ilgeleri ile Van ili Gevas il¢esi meteoroloji istasyonlarina
ait veriler dikkate alinarak degerlendirilmistir.

Yillik ortalama sicaklik Tatvan’da 8.9°C, Bitlis’de 9.5°C, Gevas’da 8.7°C, Hizan’da 9.7°C, olarak olgiilmiistiir.
Yillik yagis miktar1 Tatvan’da 817.1 mm, Bitlis’de 1232 mm, Gevas’da 508.4 mm, Hizan’da 971.3 mm’dir. Calisma alan1
¢evresindeki istasyonlarin yillik ortalama nisbi nem degerleri su sekildedir: Tatvan’da %78.1, Bitlis’de %77.8, Gevas’da
%70.0, Hizan’da %66.9 dur. Tatvan’da yillik ortalama riizgar yoni ve hizi1 SSW’den 24.0 m/sn kuvvetle esmektedir.
Bitlis’de yillik ortalama riizgar yonii ve hizt SW’den 20.6 m/sn kuvvetle eserken en diisiik riizgar yonii ve hiz1 8. ayda
NNE’den 15.8 m/sn kuvvetle esmektedir. Gevas’da yillik ortalama riizgar yoni ve hizi SSE’den 32.6 m/sn kuvvetle
esmektedir. Hizan’da yillik ortalama riizgar yonii ve hiz1 SW’den 9.1 m/sn kuvvetle esmektedir. Caligma alani iginde ve
yakin c¢evresindeki meteoroloji istasyonlarina diisen yagisin mevsimlere dagilislarina gore yagis rejimi tipleri
belirlenmistir. Buna gére Tatvan ve Gevag’da [lkbahar, Kig, Sonbahar, Yaz (IKSY) seklinde olup Dogu Akdeniz Yagis
Rejimi 2. Tipine girmektedir. Bitlis ve Hizan’da Kus, Ilkbahar, Sonbahar, Yaz (KISY) seklinde olup Dogu Akdeniz Yagis
Rejimi 1. Tipine girmektedir. Tatvan ve Hizan Az yagish Akdeniz iklimi, Bitlis Cok yagish ve yagish Akdeniz iklimi,
Gevas Ust yar1 kurak Akdeniz Biyoiklim katina girmektedir.
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Sekil 1.2. Tatvan Ilgesinin ikilim diyagrami
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Sekil 1.4. Gevas Ilgesinin ikilim diyagrami Sekil 1.5. Hizan Ilgesinin ikilim diyagram
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2. Materyal ve yontem

Bu arastirmanin materyalini, 2009-2011 yillar1 arasinda toplanan bitki drnekleri ve bunlara ait ekolojik gozlemlerden
meydana gelmektedir. Vejetasyon doneminin basindan itibaren sonuna kadar, iki yillik (2009-2011) siirede belirli
periyotlar ile inceleme alanina gidilmis ve bitki 6rnekleri toplanmistir. Toplanan bu bitki 6rnekleri lokaliteleriyle birlikte
(Tablo 2.1) gerekli diger arazi kayitlar1 yazilarak numaralandiktan sonra herbaryum teknigine uygun olarak preslenip
kurutulmus ve teshise hazir hale getirilmistir.

Bitki 6rneklerinin teshisi sirasinda “Flora of Turkey and the East Aegean Islands” [2,8,9] adli eserden (tez
igerisinde bu eser Tiirkiye Florasi olarak gegmektedir) ve VANF herbaryumundan yararlanilmstir.

Belirlenen taksonlarin listesi “arastirma alaninin floras1” adi altinda verilmistir. Taksonlar liste seklinde
verilirken Tirkiye Florasindaki siralama dikkate alinmig fakat daha sonra “Tiirkiye Bitkileri Listesine” [10] gore yeniden
diizenleme yapilmustir. Tiirkiye Bitkileri Listesinde olmayan taksonlarin son hali “The Plant List.org” adresindeki verilere
gore diizenlenmistir [11]. Bitki listesi hazirlanirken tiir ve tiir alt1 taksonlar1 otorleriyle birlikte verilmis ve bunun igin
“Author of Plant Names™ adli eser temel alinmistir [12].

Lokalite bilgileri yazilirken ¢aligma alaninin tamami B9 karesi, Bitlis ili Tatvan sinrlar1 igerisinde bulundugu
icin B9, Bitlis ve Tatvan yazilmamistir. Bitki drneklerinin toplandigi lokalite bilgilerinde su sira izlenmistir; Koy veya
mevki adi, habitati, toplandig1 yerin yiiksekligi, toplama tarihi, toplayict rumuzu ve numarasi yazilmistir. Daha sonra
endemik olup olmadigi, biliniyorsa fitocografik bolgeleri ve Raunkiaer [13] sistemine gore hayat formlar1 yazilmistir.
Endemik ve nadir olan taksonlarin tehlike kategorileri basta “Tiirkiye Bitkileri Kirmiz1 Kitab1” [3] olmak t{izere (IUCN
2010, Version 8.1) [14] ve “IUCN Kirmizi Liste Smiflar1 ve Olgiitlerini Bélgesel Diizeyde Uygulama ilkeleri” [15] adl
eserlere gore diizenlenmistir..

Ayrica ¢alisma alaninin i¢cinde bulundugu B9 karesi i¢in yeni kayit taksonlar listede (A ) isareti ile gdsterilmistir.
Arastirma alaminin cografi ve topografi haritalar1 (1/100 000) Yiiziincii Y1l Universitesi Edebiyat Fakiiltesi Cografya
Boliimiinden saglanan haritalardan sadelestirilerek ¢izilmistir. Arastirma sahasinin jeolojisi Cevre Miihendisligi
boliimiinden temin edilmistir. Alanin biyiik toprak gruplar1 Kéy Hizmetleri Genel Miidiirliigii’niin Bitlis ili Arazi Varlig
[7] ile ilgili raporundan temin edilmistir.

Arasgtirma alaninin iklimi, sahaya yakin Tatvan (Bitlis), Bitlis, Hizan (Bitlis), Gevas (Van), meteoroloji
istasyonlarimin verileri (DMI, 2010) kullanilarak degerlendirilmistir. Alana yakin istasyonlarin ombrotermik iklim
diyagramlar1 Gaussen metoduna gore [16], iklim tipi ve biyoiklim katt Emberger metoduna [17] gore belirlenmistir.

The Flora of Karz (Garez) Mountain (Tatvan, Bitlis/ Turkey)
Ali Murat KESER, Fevzi OZGOKCE



Biological Diversity and Conservation — 12 / 2 (2019) 81

Tablo 2.1 Bitkinin toplandigi istasyonlar

1| Yoncabasi kdyiinden Kiigiiksu’ya dogru, ana yol kenar1, 1800 m | 11 | Kiigiiksu giineyi, kayalik alan, 2400-2500 m
2 | Obuz kdyii i¢i, bahge kenarlari, 1800 m 12 | Kiigiiksu ile Yoncabagi kdyii arasi, vadi i¢i, 1850 m
3 | Giiresci koyii giineybatisi, kayalik alan, 1900-2200 m 13 | Kiigiiksu giineyi, step, 2000-2200 m
4 | Yoncabasi yaylasi, dere kenari, 2090 m 14 | Obuz koyii kuzeyi, step, 1930 m
5| Yoncabasi kdyii iist kesimleri, step, 1800 m 15 | Yoncabasi yaylasi iist kesimleri, step, 2300 m
6 | Yoncabasi yaylasi, nemli step, 2100-2300 m 16 | Kiigiiksu giiney batisi, kayalik alan, 1900-2200 m
7 | Obuz koyii giineyi, kayalik alan, 2060 m 17 | Giiresei kdyii giiney kesimleri, vadi i¢i, 1950 m
8 | Giires¢i kdyii giiney kesimleri, step, 2250-2300 m 18 | Obuz koyii giineyi, taslik step, 2700 m
9 | Kiigiiksu i¢ kesimleri, yol kenar1, 1800 m 19 | Obuz koyii giineyi, step, 2250-2450 m
1| Obuz koyii giineyi, kayalik alan, 2200 m 20 | Giiresei koyii i¢ kesimleri, bahge kenar1, 1810 m
0
3. Bulgular

PTERIDOPHYTA

EQUISETACEAE

Equisetum fluviatile L. [1], 04.06.2011, AK1384, K.

E. arvense L. [2], 21.05.2010, AK 423; [16], 24.10.2010, AK 1142,

Kr.

CYSTOPTERIDACEAE
Cystopteris fragilis (L.) Bernh. [16], 04.06.2011, AK 1321, Hk.

SPERMATOPHYTA

GYMNOSPERMAE

CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus var. oxycedrus [8],
03.10.2011, AK 1120, Fa.

J. excelsa M.Bieb. subsp. excelsa [19], 20.06.2010, AK 705, Fa.
EPHEDRACEAE

Ephedra major Host. subsp. major [17], AK 1020, Akd. elm., Ka.
ANGIOSPERMAE

DICOTYLEDONES

RANUNCULACEAE

Caltha palustris L. [4], 24.05.2011, AK 1249, Hk.

Delphinium dolichostachyum Chowdhuri

& P.H.Davis [18],

01.08.2010, AK 819, END., “NT”, Iran-Turan elm., Hk.
Consolida orientalis (J.Gay.) Schrodinger [12], 26.06.2011, AK 1608,

T

Adonis aestivalis L. subsp. parviflora (Fisch. ex DC.) N.Busch [14],
21.05.2010, AK 378, T.

Ranunculus diversifolius Boiss. & Kotschy [6], 24.05.2010, AK
1280, Hk.

R. poluninii P.H.Davis [19], 20.06.2010, AK 690, END., “EN”, Iran-
Turan elm., Kr.

R. fenzlii Boiss. [2], 21.05.2010, AK 188, END., “LC”, Iran-Turan
elm., Kr.

R. polyanthemos L. [3], 11.06.2011, AK 1486, Hk.

R. kotschyi Boiss. [3], 11.06.2011, AK 1486a, Hk.

R. damescanus Boiss. & Gaill. [14], 03.07.2011, AK 384, Iran-Turan
elm., Kr.

R. sintenisii Freyn [7], 24.04.2010, AK 052, END., “VU”, Iran-Turan
elm., Kr.

R. bingoeldaghensis Engin [6], 24.05.2010, AK 1253, END., “EN”,
Iran-Turan elm., Kr.

R. macrorhynchus Boiss. subsp. macrorhynchus [7], 16.05.2010,
AK 238, Iran-Turan elm., Kr.

R. arvensis L. [16], 04.06.2011, AK 1328, T.

R. kochii Ledeb. [14], 21.03.2010, AK 006, Iran-Turan elm., Kr.
Ceratocephala testiculata (Crantz) Roth. [5], 16.04.2011, AK 1185,

T

Thalictrum sultanabadense Stapf [6], 24.05.2011, AK 1257, Iran-
Turan elm., Kr.

T. minus L. var. minus [7], 06.06.2010, AK 522, Hk.

T. flavum L. [7], 01.08.2010, AK 940, Kr.

PAEONIACEAE

Paeonia mascula (L.) Mill. subsp. mascula [17], 03.07.2011, AK
1796, Hk.

P. arietina G.Anderson [7], 16.05.2010, AK 278, Hk.
PAPAVERACEAE

Roemeria refrecta DC. subsp. refrecta [1], 04.06.2011, AK 1395,
Iran-Turan elm., T.

Papaver fugax Poir. var. platydiscus Cullen [19], 06.06.2010, AK 613,
END., “LC”, Iran-Turan elm., Hk.

P. cylindricum Cullen [7], 06.06.2010, AK 632, Iran-Turan elm., Hk.
P. macrostomum Boiss. & A.Huet [7], 06.06.2010, AK 516, Iran-
Turan elm., T.

P. dubium L. subsp. dubium [1], 04.06.2011, AK 1397, T.

Corydalis oppositifolia DC. subsp. oppositifolia [14], 21.03.2010, AK
010; [19], 16.05.2010, AK 342, END, Kr.

Fumaria asepala Boiss. [14], 03.07.2011, AK 380, Iran-Turan elm.,
T.

BRASSICACEAE

Brassica oleraceae L. [2], 03.10.2010, AK 1136, Hk.

Sinapis arvensis L. [20], 03.06.2011, AK 1422, T.

Conringia orientalis (L.) Dumort. [14], 24.05.2010, AK 371, T.
Lepidium ruderale L. [2], 21.05.2010, AK 432, T.

L. perfoliatum L. [2], 21.05.2010, AK 260, T.

L. draba L. [3], 11.06.2011, AK 1568, Hk.

L. chalepense L. [10], 27.05.2010, AK 493, Hk.

Isatis cappadocica Desv. subsp. subradiata (Rupr.) P.H.Davis var.
subradiata [17], 03.07.2011, AK 1798, Iran-Turan elm., Ka.

I. bitlisica P.H.Davis [3], 11.06.2011, AK 1472, END., “EN”, Iran-
Turan elm., Hk.

I. cochlearis Boiss. [10], 06.06.2010, AK 538; [3], 11.06.2011, AK
1450, Iran-Turan elm., Hk.

Coluteocarpus vesicaria (L.) Holmboe subsp. vesicaria [19],
20.04.2010, AK 024; [7], 16.05.2010, AK 254, Iran-Turan elm., Hk.
Aethionema froedinii Rech. f. [14], 03.07.2011, AK 395, Iran-Turan
elm, T.

Ae. arabicum (L.) Andrz. ex DC. [7], 06.06.2010, AK 525, T.

Ae. speciosum Boiss. & A.Huet. subsp. speciosum [16], 04.06.2011,
AK 1331, Iran-Turan elm., T.

Ae. spicatum Post [18], 20.06.2010, AK 678, Hk.

Ae. membranaceum (Desv.) DC. [16], 04.06.2011, AK 1330, Hk.
Ae. grandiflorum Boiss. & Hohen. var. grandiflorum [7], 06.06.2010,
AK 580, Ka.

Thlaspi arvense L. [2], 21.05.2010, AK 428, T.

T. kurdicum Hedge [18], 20.06.2010, AK 679, Iran-Turan elm., T.
Microthlaspi perfoliatum (L.) F.K.Mey. [7], 01.08.2010, AK 094, T.
Capsella bursa-pastoris (L.) Medik. [2], 21.05.2010, AK 443, T.
Boreava orientalis Jaub. & Spach [1], 04.06.2011, AK 1372, T.
Neslia paniculata (L.) Desv. subsp. paniculata [1], 04.06.2011, AK
1392, T.

N. paniculata (L.) Desv. subsp. thracica (Velen.) Bornm. [2],
21.05.2010, AK 265, T.

Fibigia macrocarpa (Boiss.) Boiss. [13], 04.06.2011, AK 1343, Hk.
Bornmuellera cappadocica (Willd.) Cullen & T.R.Dudley [18],
20.06.2010, AK 717, END., “LC ”, Iran-Turan elm., Ka.

Alyssum alyssoides (L.) L. [3], 11.06.2011, AK 1515, T.

A. szowitsianum Fisch. & C.A.Mey. [3], 11.06.2011, AK 1566, T.

A. stapfii Vierh. [10], 24.04.2010, AK 229, Iran-Turan elm., T.

A. armenum Boiss. [3], 11.06.2011, AK 1433, Ka.

A. praecox Boiss. & Balansa [16], 04.06.2011, AK 1324, END.,
“LC”, Hk.

A. pateri Nyar. subsp. prostatum (Nyar.) T.R.Dudley [19],
20.06.2010, AK 797, END., “LC”, Iran-Turan elm., Ka.
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A. filiforme Nyar. [3], 11.06.2011, AK 1507, END., “LC”, Iran-
Turan elm., Hk.

A. murale Waldst. & Kit. subsp. murale var. murale [19], 01.08.2010,
AK 839, Hk.

A. murale Waldst. & Kit. subsp. murale var. haradjiani (Rech.)
T.R.Dudley [18], 08.08.2010, AK 1040, “¥U”, D.Akd. elm., Hk.

A. simplex Rudolph [14], 03.07.2011, AK 388a, T.

Clypeola jonthlaspi L. [10], 16.05.2010, AK 3514, T.

A Draba bruniifolia Steven subsp. olympica (Sibth. ex DC.) Coode
& Cullen [2], 21.05.2010, AK 275, Hk.

D. verna L. [14], 21.03.2010, AK 007, T.

D. minima (C.A.Mey.) Steud. [19], 20.04.2010, AK 030, T.

D. nuda (Bélanger) Al-Shehbaz & M.Koch [7], 01.08.2010, AK 080,
T

Arabis alpina L. subsp. alpina [14], 21.03.2010, AK 016; [10],
24.04.2010, AK 038, HK.

A. nova Vill. [10], 16.05.2010, AK 350, T.

Barbarea vulgaris R.Br. subsp. vulgaris [19], 16.05.2010, AK 345;
[2], 21.05.2010, AK 450, Hk.

B. plantaginea DC. [12], 26.06.2011, AK 1689, HKk.

B. brachycarpa Boiss. subsp. minor (K.Koch) Parolly & Eren var.
minor [9], 04.06.2011, AK 1314, Iran-Turan elm., Hk.

Cardemine raphanifolia Pourr. subsp. acris (Griseb.) O.E.Schulz
[13], 04.06.2011, AK 1354, Avr.-Sib. elm., Hk.

C. uliginosa M.Bieb. [3], 11.06.2011, AK 1486, Hk.

A Matthiolaincana (L.) R.Br. subsp. rupestris (Kuntze) Nyman [19],
16.5.2010, AK 233, Iran-Turan elm., Hk.

Hesperis pisidica Hub.-Mor. [7], 16.05.2010, AK 248, END. “EN”,
D.Akd. elm., Hk.

H. persica Boiss. [19], 20.06.2010, AK 803, Iran-Turan elm., Hk.

A H. novakii Dvorak [15], 24.05.2010, AK 1240; [3], 11.06.2011,
AK 1560, “PU”, Iran-Turan elm., Hk.

H. pendula DC. subsp. campicarpa (Boiss.) Dvorak [7], 16.05.2010,
AK 233, END., D.Akd. elm., Hk.

Strigosella africana (L.) Botsch. [1], 04.06.2011, AK 1377, T.
Anchonium elichrysifolium (DC.) Boiss. subsp. elichrysifolium var.
elichrysifolium [18], 20.06.2010, AK 683, Hk.

Erysimum cuspidatum (M.Bieb.) DC. [3], 11.06.2011, AK 1863;
[17], 03.07.2011, AK 1765, T.

E. leucanthemum (Stephan ex Willd.) B.Fedtsch. [17], 03.07.2011,
AK 1799, Hk.

E. pulchellum (Willd.) J.Gay subsp. pulchellum [16], 26.06.2011, AK
1663, Hk.

E. sintenisianum Bornm. [10], 20.06.2010, AK 755, END., “DD”,
Iran-Turan elm., Hk.

E. uncinatifolium Boiss. [17], 03.07.2011, AK 1760, Avr.-Sib. elm.,
Hk.

E. smyrnaeum Boiss. & Balansa [19], 20.06.2010, AK 708, [16],
26.06.2011, AK 1651, Hk.

Alliaria petiolata (M.Bieb.) Cavara & Grande [2], 21.05.2010, AK
427, T.

Sisymbrium elatum K.Koch [3], 11.06.2011, AK 1555, T.

S. altissimum L. [1], 04.06.2011, AK 1393, T.

S. loeselii L. [2], 21.05.2010, AK 444; [1], 04.06.2011, AK 1398, T.
Descurainia sophia (L.) Webb ex Prantl subsp. sophia [2],
21.05.2010, AK 451, T.

Arabidopsis thaliana (L.) Heynh. [10], 16.05.2010, AK 365, T.
Camelina rumelica Velen. [2], 21.05.2010, AK 445, T.
RESEDACEAE

Reseda lutea L. var. lutea [3], 11.06.2011, AK 1860, Hk.
CISTACEAE

Helianthemum ledifolium (L.) Mill. [10], 16.05.2010, AK 356, T.
H. salicifolium (L.) Mill. [17], 03.07.2011, AK 1780, T.
VIOLACEAE

Viola odorata L. [5], 17.04.2011, AK 1176, T.

V. occulta Lehm. [14], 21.03.2010, AK 004, T.

POLYGALACEAE

Polygala anatolica Boiss. & Heldr. [3], 11.06.2011, AK 1890, Hk.
CARYOPHYLLACEAE

Arenaria serpyllifolia L. subsp. serpyllifolia [3], 03.07.2011, AK
1918, T.

Eremogone cucubaloides (Sm.) Hohen [3], 11.06.2011, AK 1493,
Iran-Turan elm., Ka.

E. gypsophiloides (L.) Fenzl [3], 11.06.2011, AK 1479; [16],
26.06.2011, AK 1677, Iran-Turan elm., Hk.

Minuartia juniperina (L.) Maire & Petitm. [16], 26.06.2011, AK
1676, Ka.

M. glandulosa (Boiss. & A.Huet.) Bornm. [10], 20.06.2010, AK 762,
END., “LC”, Iran-Turan elm., Ka.

M. umbellulifera (Boiss.) McNeill subsp. umbellulifera. var. kurdica
McNeill [19], 01.08.2010, AK 854, END., “CD”, Iran-Turan elm.,
Ka.

M. hamata (Hausskn.) Mattf. [14], 03.07.2011, AK 373; [3],
11.06.2011, AK 1534, T.

M. erythrosepala (Boiss.) Hand.-Mazz. var. erythrosepala [17], AK
1014, Hk.

Stellaria media (L.) Vill. [14], 24.05.2010, AK 475, T.

Cerastium cerastoides (L.) Britton [18], 08.08.2010, AK 1046, T.

C. davuricum Fisch. ex Spreng. [7], 06.07.2010, AK 602, Avr.-Sib.
elm., Kr.

C. purpurascens Adams [7], 16.05.2010, AK 288, Hk.

C. dichotomum L. subsp. dichotomum [3], 11.06.2011, AK 1466, T.
C. longifolium Willd. [7], 24.04.2010, AK 244, Iran-Turan elm., T.
C. brachypetalum Pers. subsp. roeseri (Boiss. & Heldr.) Nyman [14],
24.05.2010, AK 413, Akd. elm., T.

C. pumilum Curtis subsp. pumilum [20], 03.06.2011, AK 1425, T.
Holosteum umbellatum L. var. umbellatum [9], 04.06.2011, AK
1309, T.

H. umbellatum L. var. glutinosum (M.Bieb.) Gay. [2], 21.05.2010,
AK 264, T.

Dianthus strictus Banks. & Sol var. gracilior (Boiss.) Reeve [19],
01.08.2010, AK 886, Hk.

D. zederbaueri Vierh. [10], 01.08.2010, AK 816, END., “CD”, Iran-
Turan elm., Hk.

D. orientalis Adams [19], 20.06.2010, AK 807, Hk.

D. zonatuss Fenzl. var. aristatus (Boiss.) Reeve [19], 01.08.2010, AK
855, Hk.

D. calocephalus Boiss.[12], 26.06.2011, AK 1700, Hk.

Gypsophila peshmenii Giiner [19], 06.06.2010, AK 617, END., “EN”,
Iran-Turan elm., Kr.

G. laricina Schreb. [18], 08.08.2010, AK 987, END., Iran-Turan elm.,
Hk.

G. ruscifolia Boiss. [19], 08.08.2010, AK 1107, Iran-Turan elm., Hk.
G. bitlisensis Barkoudah [3], AK 1875, END., “NT”, Iran-Turan
elm., T.

Vaccaria hispanica (Mill.) Rauschert [2], 01.08.2010, AK 834, T.
Silene argentea Ledeb. [3], 11.06.2011, AK 1471, Iran-Turan elm.,
Hk.

S. marschallii  C.A.Mey. subsp. marschallii [10], 20.06.2010, AK
771, Iran-Turan elm., Hk.

S. capitellata Boiss. [3], 11.06.2011, AK 1465, END., “LC”, Iran-
Turan elm., Hk.

S. chlorifolia Sm. [10], 06.06.2010, AK 535, Iran-Turan elm., Hk.

S. sclerophyla Chowdhuri [7], 01.08.2010, AK 929, Iran-Turan elm.,
Hk.

S. viscosa Pers [3], 11.06.2011, AK 1888, Hk.

S. spergulifolia (Desf.) M.Bieb. [7], 06.06.2010, AK 577; [13],
04.06.2011, AK 1342, Iran-Turan elm., Hk.

S. montbretiana Boiss. [1], 04.06.2011, AK 13753, Iran-Turan elm.,
Hk.

S. arguta Fenzl. [7], 06.06.2010, AK 512; [3], 11.06.2011, AK 1451,
Hk.

S. dianthoides Pers. [18], 20.06.2010, AK 674, Iran-Turan elm., Hk.
S. odontopetala Fenzl. [10], 01.08.2010, AK 822; [16], 26.06.2011,
AK 1662, Hk.

S. vulgaris (Moench) Garcke var. vulgaris [7], 06.06.2010, AK 511,
Hk.

S. vulgaris (Moench) Garcke var. commutata (Guss.) Coode & Cullen
[20], 03.06.2011, AK 1421, Hk.

S. lucida Chowdhuri subsp. lucida [18], 20.06.2010, AK 675, END.,
“LC”, Iran-Turan elm., Hk.

S. caucasica Boiss. [18], 08.08.2010, AK 992, “DD”, Iran-Turan elm.,
Hk.

S. conoidea L. [1], 04.06.2011, AK 1375, T.

S. latifolia Poir. subsp. eriocalycinae (Boiss.) Greuter & Burdet [3],
11.06.2011, AK 1584, Hk.

Agrostemma brachyloba (Fenzl) K.Hammer [14], 24.05.2010, AK
477, D.Akd. elm., T.
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Paronychia kurdica Boiss. subsp. kurdica var. kurdica [18],
20.06.2010, AK 671, Ka.

POLYGONACEAE

Atraphaxis billardieri Jaub. & Spach var. tournefortii (Jaub. &
Spach) Cullen [17], 03.07.2011, AK 1786, Iran-Turan elm., Ka.
Rheum ribes L. [6], 24.05.2011, AK 1260, Iran-Turan elm., Kr.
Oxyria digyna (L.) Hill [18], 08.08.2010, AK 1035, Hk.

Polygonum lapathifolium L. [2], 03.10.2010, AK 1139, T.

P. setosum Jacq. subsp. setosum [19], 01.08.2010, AK 876, Iran-Turan
elm., Hk.

P. cognatum Meissn. [2], 21.05.2010, AK 424, Hk.

Rumex acetosella L. [7], 06.06.2010, AK 585, Hk.

R. tuberosus L. subsp. horizontalis (K.Koch) Rech.f. [3], 11.06.2011,
AK 1437, Kr.

R. gracilescens Rech.f. [10], 20.06.2010, AK 750, END., “LC”, Oks.
elm., Kr.

R. angustifolius Campd. subsp. macranthus (Boiss.) Rech.f. [3],
11.06.2011, AK 1483, Iran-Turan elm., Hk.

AMARANTHACEAE

Amaranthus retroflexus L. [2], 03.10.2010, AK 1127, T.
Chenopodium foliosum Asch. [17], 03.07.2011, AK 1759, Hk.

C. album L. subsp. iranicum Aellen [2], 03.10.2010, AK 1132, T.
HYPERICACEAE (GUTTIFERAE)

Hypericum lysimachioides Boiss. & Noé var. lysimachioides [3],
11.06.2011, AK 1852, Iran-Turan elm., Hk.

H. helianthemoides (Spach) Boiss. [10], 06.06.2010, AK 539, Iran-
Turan elm., Hk.

H. scabrum L. [7], 06.06.2010, AK 554; [3], 11.06.2011, AK 1454,
Iran-Turan elm., Ka.

H. armenum Jaub. & Spach subsp. armenum [19], 01.08.2010, AK
871; [3], 11.06.2011, AK 1455, Iran-Turan elm., Hk.

H. perforatum L. subsp perforatum [3], 11.06.2011, AK 1853, Hk.
H. elongatum Ledeb. ex Rchb. var. elongatum [7], 06.06.2010, AK
590, Hk.

MALVACEAE

Malva neglecta Wallr. [2], 03.10.2010, AK 1134, T.

Alcea apterocarpa (Fenzl) Boiss. [10], 08.08.2010, AK 952, Ka.

A. calvertiii (Boiss.) Boiss. [17], 03.07.2011, AK 1831, Iran-Turan
elm., Hk.

LINACEAE

Linum mucronatum Bertol subsp. mucronatum [10], 24.04.2010, AK
228, Iran-Turan elm., Hk.

L. mucronatum Bertol subsp. armenum (Bordz.) P.H.Davis [3],
11.06.2011, AK 1487, Iran-Turan elm., Hk.

L. austriacum L. subsp. glaucescens (Boiss.) P.H.Davis [19],
06.06.2010, AK 619, Hk.

GERANIACEAE

Geranium rotundifolium L. [1], 04.06.2011, AK 1368, T.

G. libanoticum Schenk [19], 06.06.2010, AK 620; [16], 04.06.2011,
AK 1317, Kr.

G. collinum Stephan ex Willd. [20], 03.07.2011, AK 1844, Hk.

G. pyrenaicum Burm.f. [2], 21.05.2010, AK 442, Hk.

Erodium absinthoides Willd. subsp. armenum (Trautv.) P.H.Davis
[19], 01.08.2010, AK 874; [1], 04.06.2011, AK 1376, Iran-Turan elm.,
Hk.

E. cicutarium (L.) L'Her. subsp. cicutarium [1], 04.06.2011, AK
1376, T.

SAPINDACEAE

Acer monspessulanum L. subsp. cinerascens (Boiss.) Yalt. [17],
03.10.2010, AK 1113, Iran-Turan elm., Fa.FABACEAE
(LEGUMINOSAE)Robinia pseudoacacia L. [9], 26.06.2011, AK
1741, Fa.

Colutea cilicica Boiss. & Balansa [20], 03.06.2011, AK 1412, Fa.
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Astragalus emarginatus Labill. [16], 26.06.2011, AK 1610, Iran-
Turan elm., Ka.

A. macrourus Fisch. & C.A.Mey. [19], 20.06.2010, AK 735, Ka.

A. galegiformis L. [3], 11.06.2011, AK 1878, Avr.-Sib. elm., Hk.

A. pinetorum Boiss. subsp. declinatus Podlech [19], 08.08.2010, AK
1007a, , Iran-Turan elm., Kr.

A. pinetorum Boiss. subsp. pinetorum [19], 08.08.2010, AK 1007,
Iran-Turan elm., Kr.

A. cryptocarpos DC. [19], 01.08.2010, AK 857, END., “NT”, Iran-
Turan elm., Ka..

A. gummifer Labill. [7], 08.08.2010, AK 924, Iran-Turan elm., Ka.
A. gevashensis D.F.Chamb. & V.A.Matthews [10], 20.06.2010, AK
740, END., “VU”, Iran-Turan elm., Ka.

A. acmophyllus Bunge [10], 01.08.2010, AK 821, Iran-Turan elm.,
Ka.

A. persicus (DC.) Fisch. & C.A.Mey. [19], 01.08.2010, AK 856,
Iran-Turan elm., Ka.

A. lagopoides Lam. [10], 01.08.2010, AK 818, Iran-Turan elm., Ka.
A. macrocephalus Willd. subsp. finitimus (Bunge) D.F.Chamb. [16],
26.06.2011, AK 1617, Iran-Turan elm., Ka.

A. gymnalopecias Rech.f. [10], 01.08.2010, AK 810, END., “EN”,
Iran-Turan elm., Hk.

A. setulosus Boiss. & Balansa [13], 04.06.2011, AK 1339, Iran-
Turan elm., Ka.

A. psoraloides Lam. [7], 06.06.2010, AK 566, Iran-Turan elm., Hk.
A. incertus Ledeb. [18], 20.06.2010, AK 718, Iran-Turan elm., Ka.
A. hyalolepis Bunge [7], 06.06.2010, AK 315, Iran-Turan elm., Ka.
A. globosus Vahl. [17], AK 1015, END., “LC”, lran-Turan elm.,
Ka.

A. fragrans Willd. [7], 01.08.2010, AK 99, HKk.

A. davisii D.F.Chamb. & V.A.Matthews [7], 06.06.2010, AK 519,
END., “NT”, Iran-Turan elm., Hk.

Oxytropis persica Boiss. [17], AK 1018, Avr.-Sib. elm., Hk.

O. albana Steven [18], 08.08.2010, AK 1048, Eu.- Sib. elm., Hk.
Cicer anatolicum Alef. [12], 26.06.2011, AK 1692, Iran-Turan elm.,
Hk.

Vicia cracca L. subsp. tenuifolia (Roth) Gaudin [12], 26.06.2011,
AK 1705, Hk.

V. canescens Labill. var. variegata (Willd.) P.H.Davis [12],
26.06.2011, AK 1707, Iran-Turan elm., Hk.

V. caesarea Boiss. & Balansa [10], 16.05.2010, AK 355, END.,
“LC”, lran-Turanelm., T.

V. ervilia (L.) Willd. [14], 24.05.2010, AK 418, T.

V. peregrina L. [3], 11.06.2011, AK 1524b, T.

V. sativa L. subsp. nigra (L.) Ehrh. var. segetalis (Thuill.) Ser. ex DC.
[2], 21.05.2010, AK 263, T.

Lathyrus roseus Steven subsp. roseus [20], 03.07.2011, AK 1841,
Hir.-Oks. elm., Ka.

L. rotundifolius Willd. subsp. miniatus (M.Bieb. ex Steven)
P.H.Davis [12], 26.06.2011, AK 1693, Hk.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj. [2], 01.08.2010,
AK 830, Hk.

Trifolium repens L. var. repens [3], 11.06.2011, AK 1886, Hk.

T. montanum L. subsp. humboldtianum (A.Braun & Asch.) Hossain
[20], 03.07.2011, AK 1848, Hk.

T. hybridum L. var. hybridum [19], 16.05.2010, AK 349, Hk.

T. campestre Schreb. subsp. campestre var. campestre [3],
11.06.2011, AK 1518, T.

T. pratense L. var. pratense [20], 03.06.2010, AK 1415, Hk.

T. alexandrinum L. var. alexandrinum [10], 20.06.2010, AK 761, T.
Medicago minima (L.) Bartal. var. minima [10], 16.05.2010, AK 345,
T.

M. rigidula (L.) All. var. rigidula [14], 24.05.2010, AK 416, Hk.
Lotus corniculatus L. var. corniculatus [16], 26.06.2011, AK 1688,
Hk.

L. corniculatus L. var. alpinus Ser. [16], 26.06.2011, AK 1688, Hk.
L. gebelia Vent. var. gebelia [12], 26.06.2011, AK 1691, Iran-Turan
elm., Hk.
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Securigera orientalis (Mill.) Lassen subsp. orientalis [10],
06.06.2010, AK 533; [16], 26.06.2011, AK 1684, Ka.

S. varia (L.) Lassen [3], 11.06.2011, AK 1865, D.Akd. elm., Hk.
Hedysarum cappadocicum Boiss. [18], 20.06.2010, AK 669, END.,
“LC”, Iran-Turan elm., Hk.

Onobrychis cornuta (L.) Desv. [16], 26.06.2011, AK 1674, Iran-
Turan elm., Ka.

O. stenostachya Freyn subsp. sosnowskyi (Grossh.) Hedge [20],
03.06.2011, AK 1419, Iran-Turan elm., Hk.

O. transcaucasica Grossh. [10], 01.08.2010, AK 937, Iran-Turan
elm., Hk.

ROSACEAE

Prunus divaricata Ledeb. var. divaricata [20], 03.06.2011, AK 1748,
Fa.

P. microcarpa C.A.Mey. subsp. tortuosa (Boiss. & Hausskn.)
Browicz [10], 06.06.2010, AK 540, Iran-Turan elm., Fa.

P. avium (L.) L. [20], 03.06.2011, AK 1409, Fa.

P. trichamygdalus Hand.-Mazz var. trichamygdalus [17],
03.07.2011, AK 1784, Iran-Turan elm., Fa.

Rubus caesius L. [12], 26.06.2011, AK 1702, Fa.

Potentilla argentea L. [3], 11.06.2011, AK 1872, Hk.

P. inclinata Vill. [7], 06.06.2010, AK 631, Hk.

P. recta L. [10], 06.06.2010, AK 649, Hk.

P. aucheriana Th.Wolf ex Bornm. [18], 08.08.2010, AK 1042, Iran-
Turan elm., Hk.

P. reptans L. [12], 26.06.2011, AK 1704, Hk.

Geum rivale L. [20], 03.07.2011, AK 1847, K.

G. urbanum L. [2], 21.05.2010, AK 449, Avr.-Sib. elm., Hk.
Agrimonia eupatoria L. subsp. eupatoria [2], 01.08.2010, AK 829,
Kr.

Sanguisorba verrucosa (G.Don) Ces. [19], 01.08.2010, AK 912, Hk.
Alchemilla compactilis Juz. [11], 26.06.2011, AK 1719, Hk.

A. pseudocartalinica Juz. [10], 27.05.2010, AK 500, Hk.

A. persica Rothm. [12], 26.06.2011, AK 1701, Hk.

Rosa foetida J.Herrm. [5], 17.04.2011, AK 1187, Iran-Turan elm., Fa.
R. hemispherica J.Herm. [19], 01.08.2010, AK 847, Iran-Turan elm.,
Fa.

R. pulverulenta M. Bieb. [19], 20.06.2010, AK 732; [3], 11.06.2011,
AK 1448, Fa.

R. canina L. [7], 08.08.2010, AK 923, Fa.

Cotoneaster nummularius Fisch. & C.A.Mey. [10], 01.08.2010, AK
817; [3], 11.06.2011, AK 1439, Fa.

Crataegus orientalis Pall. ex M.Bieb. subsp. orientalis [7],
06.06.2010, AK 560, Fa.

C. rhipidophylla Gand. var. rhipidophylla [3], 11.06.2011, AK 1850,
Fa.

Sorbus umbellata (Desf.) Fritsch var. cretiaca (Lindl) Schneid. [7],
06.06.2010, AK 520; [3], 11.06.2011, AK 1894, Fa.

S. torminalis (L.) Crantz var. pinnatifida Boiss. [7], 06.07.2010, AK
601, Fa.

Malus sylvestris (L.) Mill. subsp. orientalis (Uglitzk.) Browicz var.
orientalis [7], 08.08.2010, AK 918, Fa.

Pyrus syriaca Boiss. var. syriaca [20], 03.07.2011, AK 1749, Fa.
ONAGRACEAE

Epilobium angustifolium L. [3], 11.06.2011, AK 1883, Hk.

E. frigidum Hausskn. [3], 11.06.2011, AK 1579, Kr.
CRASSULACEAE

Rosularia sempervivum (M.Bieb.) A.Berger subsp. sempervivum
[16], 26.06.2011, AK 1683, Iran-Turan elm., T.

R. sempervivum (M.Bieb.) A.Berger subsp. persica (Boiss.) Eggli [3],
11.06.2011, AK 1440, Iran-Turan elm., Hk.

Sedum album L. [16], 26.06.2011, AK 1680, Hk.

S. gracile C.A.Mey. [7], 06.06.2010, AK 526, Hir.-Oks. elm., Hk.
APIACEAE (UMBELLIFERAE)

Eryngium billardieri F.Delaroche [7], 18.09.2010, AK 1066, Iran-
Turan elm., Hk.

Chaerophyllum macrospermum (Willd. ex Sprengel) Fisch. &
C.A Mey. ex Hohen. [18], 08.08.2010, AK 969, Iran-Turan elm., Hk.
C. crinitum Boiss. [16], 04.06.2011, AK 1337; [3], 11.06.2011, AK
1429, Iran-Turan elm., Kr.

Grammosciadium platycarpum Boiss. & Hausskn [12], 26.06.2011,
AK 1694, Iran-Turan elm., Hk.

Anthriscus nemorosa (M.Bieb.) Spreng. [12], 26.06.2011, AK 1711,
Hk.

Scandix iberica M.Bieb. [7], 06.06.2010, AK 562; [10], 16.05.2010,
AK 366, T.

Scaligeria glaucescens (DC.) Boiss. [20], 03.06.2011, AK 1413,
“Vu”, Hk.

Smyrniopsis aucheri Boiss. [12], 26.06.2011, AK 1708, Iran-Turan
elm., Hk.

Pimpinella peregrina L. [2], 01.08.2010, AK 832, Hk.

P. cappadocica Boiss. & Balansa var. cappadocica [18], 08.08.2010,
AK 1041, END., “LC”, Iran-Turan elm., Hk.

P. tragium Vill. subsp. lithophila ( Schischk.) Tutin [7], 01.08.2010,
AK 938, Hk.

P. anthriscoides Boiss. var. anthriscoides [3], 11.06.2011, AK 1895,
Iran-Turan elm., Hk.

Seseli libanotis Koch [2], 01.08.2010, AK 827, Avr.-Sib. elm., Hk.
Prangos pabularia Lindl. [7], 06.06.2010, AK 546, Iran-Turan elm.,
Hk.

P. ferulacea (L.) Lindl. [10], 27.05.2010, AK 501, Hk.

Bupleurum gerardii All. [3], 11.06.2011, AK 1593, T.

B. falcatum L. subsp. polyphyllum (Ledeb.) H.Wolff [17], 03.07.2011,
AK 1795, Oks. elm., Kr.

Diplotaenia cachrydifolia Boiss. [12], 26.06.2011, AK 1603, Hk.
Ferula haussknechtii H.Wolff ex Rech. f. [3], 11.06.2011, AK 1870,
Hk.

Ferulago stellata Boiss. [16], 26.06.2011, AK 1612; [17], 03.07.2011,
AK 1774, Iran-Turan elm., Hk.

Pastinaca sativa L. subsp. urens (Reg. ex Gren. & Godr.) Celak. [3],
11.06.2011, AK 1855, Hk.

Malabaila lasiocarpa Boiss. [3], 11.06.2011, AK 1441; [12],
26.06.2011, AK 1706, END., “LC”, Iran-Turan elm., Kr.

M. dasyantha (K.Koch) Grossh. [16], 26.06.2011, AK 1618, Iran-
Turan elm., Hk.

Heracleum persicum Desf. [12], 26.06.2011, AK 1690; [3],
11.06.2011, AK 1876, Iran-Turan elm, Hk.

Laserpitium carduchorum Hedge & Lamond [17], 03.07.2011, AK
1830, END., “NT”, Iran-Turan EIm., Hk.

Torilis leptophylla (L.) Rchb. f. [13], 04.06.2011, AK 1348; [3],
11.06.2011, AK 1881, T.

CAPRIFOLIACEAE

Lonicera caucasica Pall. [12], 26.06.2011, AK 1695, Fa.

Valeriana alliariifolia Adams [20], 03.07.2011, AK 1846, Hk.

V. sisymbriifolia Vahl [10], 06.06.2010, AK 537; [3], 11.06.2011, AK
1567, Iran-Turan elm., T.

V. dioscoridis Sm. [10], 16.05.2010, AK 344, D.Akd. elm., Kr.
Valerianella dactylophylla Boiss. & Hohen. [3], 11.06.2011, AK
1496, Iran-Turan elm., T.

V. oxyrhycha Fisch. & C.A.Mey. [14], 24.05.2010, AK 479, Iran-
Turanelm., T.

Cephalaria anatolica Schchian [18], 08.08.2010, AK 980, END.,
“CR”, Iran-Turan elm., Hk.

C. sparsipilosa V.A.Matthews [10], 08.08.2010, AK 962, Hk. END.,
“NT”, Iran-Turan elm., Hk.

Scabiosa columbaria L. subsp. ochroleuca (L.) Celak var. ochroleuca
[7], 18.09.2010, AK 1080, Hk.

S. argentea L. [19], 01.08.2010, AK 908,Hk.

S. micrantha Desf. [10], 06.06.2010, AK 530; [3], 11.06.2011, AK
1536, T.Pterocephalus plumosus (L.) Coulter [3], 11.06.2011, AK
1443, T.

ASTERACEAE (COMPOSITAE)

Inula viscidula Boiss. & Kotschy [2], 01.08.2010, AK 836, Iran-Turan
elm., Kr.

I. oculus-christi L. [19], 01.08.2010, AK 844; [3], 11.06.2011, AK
1887, Avr.-Sib. elm., Hk.

Helichrysum plicatum DC. subsp. plicatum [7], 01.08.2010, AK 930,
Ka.

H. plicatum DC. subsp. polyphyllum (Ledeb.) P.H.Davis & Kupicha
[3], 11.06.2011, AK 1470, Ka.

H. arenarium (L.) Moench subsp. aucheri (Boiss.) P.H.Davis &
Kupicha [19],01.08.2010, AK 824, END., “LC”, Iran-Turan elm., Ka.
H. arenarium (L.) Moench subsp. rubicundum (K.Koch) P.H.Davis
& Kupicha [18], 08.08.2010, AK 978, Iran-Turan elm., Ka.

Filago arvensis L. [11], 26.06.2011, AK 1715, T.

Aster amellus L. subsp. ibericus (Stev.) V.E.Avet. [7], 01.08.2010,
AK 935, Oks. elm., Hk.

A. alpinus L. [19], 01.08.2010, AK 853, Hk.

Bellis perennis L. [14], 21.03.2010, AK 012, Avr.-Sib. elm., Hk.
Doronicum maximum Boiss. & A.Huet [7], 06.06.2010, AK 581;
[16], 04.06.2011, AK 1322, Hk.
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Senecio cilicius Boiss. [19], 01.08.2010, AK 875, END., “EN”, Iran-
Turan elm., Hk.

S. pseudo-orientalis Schischk. [16], 26.06.2011, AK 1616, Iran-Turan
elm., Hk.

S. doriiformis DC. subsp. orientalis (Fenzl) V.A.Matthews [7],
06.06.2010, AK 547; [3], 11.06.2011, AK 1452, Iran-Turan elm., Hk.
S. othonnae M. Bieb. [3], 11.06.2011, AK 1903, Avr.-Sib. elm., Hk.
S. vernalis Waldst. & Kit. [1], 04.06.2011, AK 1394, T.

Turanecio eriospermus (DC.) [3], 11.06.2011, AK 1467; [16],
26.06.2011, AK 1652, Iran-Turan elm., Hk.

Tussilago farfara L. [7], 16.05.2010, AK 236, Avr.-Sib. elm., Kr.
Anthemis cretica L. subsp. albida (Boiss.) Grierson [3], 11.06.2011,
AK 1508, Hk.

Cota tinctoria (L.) J.Gay ex Guss. var. tinctoria [17], 03.07.2011, AK
1764, Hk.

C. wiedemanniana (Fisch. & C.A.Mey.) Holub [10], 16.05.2010, AK
363, T.

Achillea vermicularis Trin. [7], 06.06.2010, AK 518, Iran-Turan elm.,
Hk.

A. aleppica DC. subsp. aleppica [17], 03.10.2010, AK 1111, Iran-
Turan elm., Hk.

A. millefolium L. subsp. millefolium  var. millefolium [3],
11.06.2011, AK 1858, Avr.-Sib. elm.,Hk.

A. pannonica Scheele [7], 18.09.2010, AK 1056, Avr.-Sib. elm., Hk.
A. nobilis L. subsp. neilreichii (A. Kern.) Velen. [10], 01.08.2010, AK
823, Avr.-Sib. elm., Hk.

A. arabica Kotschy [3], 11.06.2011, AK 1501, Iran-Turan elm., Hk.
Tanacetum balsamitoides Sch.Bip. [16], 24.10.2010, AK 1153, Kr.
T. zahlbruckneri (Nab.) Grierson [7], 06.06.2010, AK 630; [3],
11.06.2011, AK 1469, END., “LC”, Iran-Turan elm., Hk.

T. kotschyi (Boiss.) Grierson [16], 26.06.2011, AK 1679, Iran-Turan
elm., Hk.

T. aureum (Lam.) Greuter, M.V.Agab. & Wagenitz var. aureum [16],
26.06.2011, AK 1644, Kr.

T. polycephalum Sch.Bip. subsp. argyrophyllum

(K.Koch) Podlech [10], 27.05.2010, AK 489, Iran-Turan elm., Hk.
T. abratanifolium (L.) Druce [10], 08.08.2010, AK 963, Iran-Turan
elm., Hk.

Tripleurospermum oreades (Boiss.) Rech.f. var. oreades [16],
04.06.2011, AK 1329, Hk.

T. transcaucasicum (Manden.) Pobed. [2], 21.05.2010, AK 430, Hk.
T. microcephalum (Boiss.) Bornm. [3], 11.06.2011, AK 1884, Iran-
Turan elm., Hk.

T. disciforme (C.A.Mey.) Sch.Bip. [2], 21.05.2010, AK 425, Hk.
Artemisia vulgaris L. [2], 03.10.2010, AK 1131, Ka.

Gundelia tournefortii L. var. tournefortii [7], 06.06.2010, AK 545,
Iran-Turan elm., Hk.

Cousinia eriocephala Boiss. & Hausskn. ex Boiss. [18], 08.08.2010,
AK 993, END., “LC”, Iran-Turan elm., Hk.

Arctium tomentosum Mill. [7], 18.09.2010, AK 1094, Hk.

Cirsium ciliatum Moench subsp. szovitsii (K.Koch) Petr. [7],
18.09.2010, AK 1066b, Iran-Turan elm., Hk.

C. pseudobracteosum P.H.Davis & Parris [10], 01.08.2010, AK 815,
END., “VU”, Iran-Turan elm., Hk.

C. subinerme Fisch. & C.A.Mey. [16], 24.10.2010, AK 1147, Iran-
Turan elm., Hk.

Picnomon acarna (L.) Cass. [7], 18.09.2010, AK 1068, Akd.elm., T.
Carduus nutans L. subsp. leiophyllus (Petrovig) Stoj. & Stef. [18],
08.08.2010, AK 1023, Hk.

C. nutans L. subsp. nutans [7], 08.08.2010, AK 921, Hk.

Klasea kotschyi (Boiss.) Greuter & Wagenitz [10], 01.08.2010, AK
820, END., Iran-Turan elm., Hk.

Centaurea virgata Lam. [19], 01.08.2010, AK 851; [12], 26.06.2011,
AK 1696, Iran-Turan elm., Ka.

C. rhizantha C.A.Mey. [16], 26.06.2011, AK 1655, Iran-Turan elm.,
Ka.

C. armena Boiss. [19], 20.06.2010, AK 715, END., “LC”, Iran-Turan
elm., Hk.

C. spectabilis (DC.) Sch.Bip. var. spectabilis [12], 26.06.2011, AK
1699, Iran-Turan elm., Hk.

C. spectabilis (DC.) Sch.Bip. var. araneosa (Boiss.) Wagenitz [17],
03.07.2011, AK 1822, Hk.

C. solstitialis L. subsp. solstitialis [7], 18.09.2010, AK 1101, T.

C. iberica Trev. ex Sprengel [16], 24.10.2010, AK 1143, T.

C. urvillei DC. subsp. nimrodis (Boiss. & Hausskn.) Wagenitz [10],
16.05.2010, AK 347, Iran-Turan elm., Hk.
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C. pseudoscabiosa Boiss. & Buhse subsp. pseudoscabiosa [10],
01.08.2010, AK 811, Hk.

C. persica Boiss. [17], 03.07.2011, AK 1833, “VU”, Iran-Turan elm.,
Hk.

Cyanus triumfettii (All.) Dostal ex A.Léve & D.Love subsp.
triumfettii [13], 04.06.2011, AK 1345, Hk.

Crupina vulgaris Pers. ex Cass. [3], 11.06.2011, AK 1514, T.

Cnicus benedictus L. [1], 04.06.2011 AK 1382, T.

X eranthemum annuum L. [19], 01.08.2010, AK 896, T.

Chardinia orientalis (L.) Kuntze [3], 11.06.2011, AK 1482, Iran-
Turan elm., T.

Echinops adenoclados (Hedge) C.Vural [7], 18.09.2010, AK 1058,
END., “LC”, Iran-Turan elm., Hk.

Cichorium intybus L. [19], 01.08.2010, AK 902, Hk.

Scorzonera suberosa K.Koch subsp. suberosa [16], 26.06.2011, AK
1681, Iran-Turan elm., Kr.

S. mollis M. Bieb. subsp. mollis [14], 03.07.2011, AK 391; [16],
26.06.2011, AK 1685, Kr.

S. renzii Rech. f. [17], 03.07.2011, AK 1785, Hk.

S. rigida DC. [18], 08.08.2010, AK 994, Iran-Turan elm., Hk.

S. latifolia (Fisch. & C.A.Mey.) DC. var. latifolia [7], 01.08.2010, AK
943, Iran-Turan elm., Hk.

Tragopogon porrifolius L. subsp. abbreviatus (Boiss.) Coskungelebi
& M.Gultepe [2], 21.05.2010, AK 422, Akd. elm., Hk.

T. dubius Scop. [17], 03.07.2011, AK 1788, Hk.

T. bupthalmoides (DC.) Boiss. var. bupthalmoides [3], 11.06.2011,
AK 1862, Iran-Turan elm., Hk.

T. aureus Boiss. [10], 20.06.2010, AK 763, END., “LC”, Oks. elm.,
Hk.

Leontodon hispidus L. subsp. hispidus [20], 03.07.2011, AK 1837,
Auvr.-Sib. elm., Hk.

L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var. asper [17],
03.07.2011, AK 1808, Avr.-Sib. elm., Hk.

L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var. setulosus
(Hal.) Kupicha [7], 06.06.2010, AK 638, Hk.

Picris strigosa M.Bieb. subsp. strigosa [17], 03.10.2010, AK 1115,
“VU”, Iran-Turan elm., Hk.

Garhadiolus hedypnois Jaub. & Spach [13], 04.06.2011, AK 1353;
[3], 03.07.2011, AK 1921, Iran-Turan elm., T.

Pilosella x setigera Fr. [17], 03.07.2011, AK 1819a, Hk.

P. procera (Fr.) F.W.Schultz & Sch.Bip.[20], 03.07.2011, AK 1839,
Hk.

P. verruculata (Link) Sojak [17], 03.07.2011, AK 1819b, Hk.
Lactuca serriola L. [2], 03.10.2010, AK 1125, Avr.-Sib. elm., Hk.

L. adenophora Boiss. & Kotschy [17], 03.07.2011, AK 1820, Iran-
Turan elm., Hk.

L. mulgedioides (Vis. & Pan¢i¢) Boiss. & Kotschy ex Boiss. [17],
03.07.2011, AK 1820a, Hk.

L. hispida DC. [7], 06.06.2010, AK 633, Kr.

L. rechingeriana (Tuisl) N.Kilian & Greuter [17], 03.07.2011, AK
1834, Kr.

Lapsana communis L. subsp. intermedia (M.Bieb.) Hayek var.
intermedia [16], 24.10.2010, AK 1149, Hk.

L. grandiflora M.Bieb. [17], 03.10.2010, AK 1111a, Oks. elm., Hk.
Taraxacum montanum (C.A.Mey.) DC. [3], 11.06.2011, AK 1849,
Iran-Turan elm., Hk.

T. fedtschenkoi Hand.-Mazz. [2], 21.05.2010, AK 421, “VU”, Iran-
Turanelm., T.

Chondrilla juncea L. [16], 24.10.2010, AK 1151, Hk.

Crepis armena DC. [18], 20.06.2010, AK 725, END., “LC”, Iran-
Turan elm., Hk.

C. wildenowii Czerep. [18], 08.08.2010, AK 989, Iran-Turan elm., Hk.
C. pulchra L. subsp. pulchra [16], 26.06.2011, AK 1646, Hk.

C. foetida L. subsp. rhoeadifolia (M.Bieb.) Celak. [7], 18.09.2010, AK
1091, T.

C. commutata (Spreng.) Greuter [18], 08.08.2010, AK 973, T.

C. sancta (L.) Bornm. subsp. obovata (Boiss.& Noe ) Babc. [7],
16.05.2010, AK 225, T.

CAMPANULACEAE

Campanula glomerata L. subsp. hispida (Witasek) Hayek [20],
03.07.2011, AK 1843, Avr.-Sib. elm., Hk.

C. involucrata Aucher ex A.DC. [7], 06.06.2010, AK 557, Iran-Turan
elm., Hk.

C. aucheri A.DC. [19], 01.08.2010, AK 865; [7], 06.06.2010, AK 625,
Kr.

C. stricta L. var. stricta [19], 01.08.2010, AK 869, Hk.
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C. stevenii M.Bieb. subsp. stevenii [3], 11.06.2011, AK 1459, Hir.-
Oks. elm., Hk.

C. stevenii M.Bieb. subsp. beauverdiana (Fomin) Rech.f. & Schiman-
Czeika, Rech.f. [16], 26.06.2011, AK 1686, Iran-Turan elm., Hk.
Asyneuma limonifolium (L.) Janch. subsp. pestalozzae (Boiss.)
Damboldt [19], 01.08.2010, AK 850, END., “LC”, Hk.
PRIMULACEAE

Primula elatior (L.) L. subsp. pallasii (Lehm.) W.W.Sm. & Forrest
[19], 16.05.2010, AK 293, Avr.-Sib. elm., Kr.

P. auriculata Lam. [10], 24.04.2010, AK 212, Iran-Turan elm., Kr.
Androsace villosa L. [18], 20.06.2010, AK 680, Avr.-Sib. elm., T.
Lysimachia vulgaris L. [20], 03.07.2011, AK 1845, Hk.
OLEACEAE

Fraxinus angustifolia Vahl subsp. oxycarpa (Willd.) Franco & Rocha
Afonso [20], 03.06.2011, AK 1757, Avr.-Sib. elm., Fa.
APOCYNACEAE

Vincetoxicum tmoleum Boiss. [19], 01.08.2010, AK 882, Iran-Turan
elm., Hk.

GENTIANACEAE

Gentiana olivieri Griseb. [7], 06.06.2010, AK 555, Iran-Turan elm.,
Hk.

CONVOLVULACEAE

Convolvulus carduchorum P.H.Davis [11], 26.06.2011, AK 1725,
END., “LC”, Iran-Turan elm., Hk.

C. arvensis L. [3], 11.06.2011, AK 1592, Hk.

C. betonicifolius Mill. subsp. peduncularis (Boiss.) Parris [19],
01.08.2010, AK 910, Iran-Turan elm., Hk.

Cuscuta planiflora Ten. [19], 01.08.2010, AK 861, T.
BORAGINACEAE

Rochelia disperma (L.f.) K.Koch var. disperma [2], 21.05.2010, AK
446, T.

R. disperma (L.f.) K.Koch var. microcalycina (Bornm.) Edmondson
[3], 11.06.2011, AK 1512, END., “LC?, Iran-Turan elm., T.

R. cardiosepala Bunge [17], 03.07.2011, AK 1760a, Iran-Turan elm.,
T.

Asperugo procumbens L. [2], 21.05.2010, AK 434, Avr.-Sib. elm., T.
Myosotis stricta Roem. & Schult. [14], 03.07.2011, AK 393, Avr.-Sib.
elm., T.

M. arvensis (L.) Hill subsp. arvensis [9], 04.06.2011, AK 1294, Avr.-
Sib. elm. T.

M. alpestris F.W.Schmidt subsp. alpestris [7], 24.04.2010, AK 117,
Hk.

M. olympica Boiss. [9], 04.06.2011, AK 1311, Oks. (mt.) elm., Hk.
M. propinqua Fisch. & C.A.Mey. [7], 16.05.2010, AK 337, Oks. (mt.)
elm.?, Hk.

Rindera caespitosa (A.DC.) Bunge [18], 20.06.2010, AK 670, END.,
“LC”, Iran-Turan elm., Hk.

R. albida (Wettst.) Kusn. [7], 06.06.2010, AK 586, Iran-Turan elm.,
Hk.

Solenanthus circinatus Ledeb. [16], 04.06.2011, AK 1318, Iran-
Turan elm., Hk.

S. stamineus (Desf.) Wettst. [7], 16.05.2010, AK 292, Hk.
Buglossoides arvensis (L.) .M. Johnst. subsp. sibthorpiana (Griseb.)
R.Fern. [7], 24.04.2010, AK 100 T.

Echium italicum L. [19], 01.08.2010, AK 911, Akd. elm., Hk.
Onosma sericea Willd. [7], 06.06.2010, AK 517, Iran-Turan elm., Ka.
O. taurica Willd. var. taurica [10], 24.04.2010, AK 226, Hk.
Cerinthe minor L. subsp. auriculata (Ten.) Domac [10], 06.06.2010,
AK 541, Hk.

Symphytum kurdicum Boiss. & Hausskn. [7], 24.04.2010, AK 247;
[3], 11.06.2011, AK 1548, Iran-Turan elm., Hk.

S. brachycalyx Boiss. [16], 04.06.2011, AK 1320, D.Akd. elm., Hk.
Anchusa azurea Mill. var. azurea [9], 04.06.2011, AK 1296, Hk.

A. azurea Mill. var. macrocarpa (Boiss. & Hohen.) D.F.Chamb. [2],
21.05.2010, AK 448, Hk.

Lycopsis orientalis L. [14], 03.07.2011, AK 386, Hk.

Nonea persica Boiss. [7], 16.05.2010, AK 285, Iran-Turan elm., Hk.
Alkanna orientalis (L.) Boiss. var. orientalis [7], 06.06.2010, AK 640,
Iran-Turan elm., Hk.

A. froedinii Rech.f. [10], 24.04.2010, AK 301, END., “LC”, Iran-
Turan elm., Hk.

SOLANACEAE

Datura stramonium L. [2], 03.10.2010, AK 1126, T.

Hyoscyamus niger L. [7], 16.05.2010, AK 283, Hk.
SCROPHULARIACEAE

Verbascum oreophilum K.Koch var. oreophilum [12], 26.06.2011,
AK 1698, Iran-Turan elm., Hk.

V. transcaucasicum E.Wulf [18], 08.08.2010, AK 1036, Auvr.-Sib.
elm., Hk.

V. phoeniceum L. [14], 03.07.2011, AK 372, Hk.

V. macrosepalum Boiss. & Kotschy ex Murb. [19], 01.08.2010, AK
858, END., “LC”, Iran-Turan elm., Hk.

V. cheiranthifolium Boiss. var. cheiranthifolium [17], 03.07.2011,
AK 1802, Hk.

Scrophularia carduchorum R.R.Mill [7], 16.05.2010, AK 1064,
END., “VU”, Iran-Turan elm., Hk.

S. scopolii Hoppe ex Pers. var. scopolii [16], 24.10.2010, AK 1148,
Hk.

S. chlorantha Kotschy & Boiss. [20], 03.07.2011, AK 1840, Iran-
Turan elm., Hk.

S. libanotica Boiss. subsp. libanotica. var. libanotica [16],
26.06.2011, AK 1634, D.Akd. elm., Hk.

S. libanotica Boiss. subsp. libanotica var. urartuensis R.R.Mill [7],
06.06.2010, AK 599; [3], 11.06.2011, AK 1463, END., “LC”, Iran-
Turan elm., Hk.

S. olympica Boiss. [19], 20.06.2010, AK 689, Oks. elm., Hk.

S. cinerascens Boiss. [3], 11.06.2011, AK 1550, Hk.

S. xanthoglossa Boiss. var. decipiens (Boiss. & Kotschy) Boiss. [1],
04.06.2011, AK 1406, Iran-Turan elm., Hk.

OROBANCHACEAE

Phelypaea tournefortii Desf. [7], 16.05.2010, AK 277, Iran-Turan
elm., T.

Orobanche aegyptiaca Pers. [7], 06.06.2010, AK 509, T.

O. lutea Baumg. [7], 06.06.2010, AK 509, T.

Euphrasia pectinata Ten. [7], 06.06.2010, AK 524, Avr.-Sib. elm., T.
Odontites vulgaris Moench [7], 18.09.2010, AK 1100, Avr.-Sib. elm.,
T

Macrosyringion glutinosum (M.Bieb.) Rothm. [10], 01.08.2010, AK
814, T.

Pedicularis caucasica M.Bieb. [19], 16.05.2010, AK 339, Avr.-Sib.
elm. Hk.

P. comosa L. var. acmodonta (Boiss.) Boiss. [18], 20.06.2010, AK
687, Hk.

Rhinanthus angustifolius C.C.Gmel. subsp. grandiflorus (Wallr.)
D.A.Webb [12], 26.06.2011, AK 1697; [3], 11.06.2011, AK 1904, T.
Rhynchocorys odontophylla R.B.Burb. & L.Richardson [20],
03.07.2011, AK 1621, END., “VU”, Iran-Turan elm., Hk.
LAMIACEAE (LABIATAE)

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang. [1],
04.06.2011, AK 1385, Hk.

A. chamaepitys (L.) Schreb. subsp. laevigata (Banks & Sol.)
P.H.Davis [7], 06.06.2010, AK 550, Iran-Turan elm., Hk.

Teucrium chamaedrys L. subsp. chamaedrys [19], 01.08.2010, AK
899, Ka.

T. polium L. subsp. polium [19], 01.08.2010, AK 893, Ka.
Scutellaria albida L. subsp. condensata (Rech.f.) J.R.Edm. [17],
03.07.2011, AK 1823, Iran-Turan elm., Hk.

S. orientalis L. subsp. virens (Boiss. & Kotschy) J.R.Edm. [19],
01.08.2010, AK 859, Iran-Turan elm., Ka.

S. orientalis L. subsp. bornmuelleri (Housskn. ex Bornm.) J.R.Edm.
[16], 26.06.2011, AK 1645, Iran-Turan elm., Ka.

Phlomis armeniaca Willd. [19], 01.08.2010, AK 906, Iran-Turan elm.,
Hk.

Lamium garganicum L. subsp. striatum (Sm.) Hayek var. striatum
[10], 24.04.2010, AK 230, Akd. elm., Hk.

L. amplexicaule L. var. amplexicaule [6], 24.05.2011, AK 1167, T.
L. macrodon Boiss. & Huet [7], 01.08.2010, AK 105; [19],
16.05.2010, AK 343, Iran-Turan elm., T.

L. album L. subsp. album [7], 16.05.2010, AK 330; [15], 24.05.2010,
AK 1248, Avr.-Sib. elm., T.

Marrubium parviflorum Fisch. & C.A.Mey. subsp. parviflorum [3],
11.06.2011, AK 1578, Iran-Turan elm., Hk.

M. astracanicum Jacq. subsp. astracanicum [10], 08.08.2010, AK
956, Hk.

M. cordatum Nabelek [3], 11.06.2011, AK 1580, Iran-Turan elm., Hk.
Stachys carduchorum (R.Bhattacharjee) Rech.f. [19], 01.08.2010,
AK 873, Iran-Turan elm., Hk.

S. lavandulifolia Vahl [19], 16.05.2010, AK 348; [13], 04.06.2011,
AK 1341, Ka.

S. annua (L.) L. subsp. annua var. annua [1], 04.06.2011, AK 1367,
Ka.
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Nepeta nuda L. subsp. albiflora (Boiss.) Gams [11], 26.06.2011, AK
1713, Ka.

N. transcaucasica Grossh. [19],01.08.2010, AK 838, Iran-Turan elm.,
Hk.

N. betonicifolia C.A.Mey. subsp. betonicifolia [19], 20.06.2010, AK
704, Iran-Turan elm., Hk.

N. trachonitica Post. [7], 06.06.2010, AK 643, Iran-Turan elm., Hk.
Lallemantia peltata (L.) Fisch. & C.A.Mey. [19], 20.06.2010, AK 809,
Iran-Turan elm., T.

L. iberica (M.Bieb.) Fisch. & C.A.Mey. [3], 11.06.2011, AK 1533,
Iran-Turan elm., T.

Prunella vulgaris L. [16], 24.10.2010, AK 1145, Avr.-Sib. elm., Hk.
Origanum vulgare L. subsp. gracile (K.Koch) letsw. [7], 18.09.2010,
AK 1063, Iran-Turan elm., Ka.

Clinopodium graveolens (M.Bieb.) Kuntze subsp. rotundifolium
(Pers.) Govaerts [1], 04.06.2011, AK 1369, T.

Thymus transcaucasius Ronniger [11], 26.06.2011, AK 1722, “VU”,
Hk.

T. kotschyanus Boiss. & Hohen. subsp. kotschyanus [19], 01.08.2010,
AK 860, Iran-Turan elm., Ka.

T. praecox Opiz subsp. grossheimii (Ronniger) Jalas [7], 06.06.2010,
AK 570; [3], 11.06.2011, AK 1851, Oks. elm., Ka.

Mentha longifola (L.) L. subsp. typhoides (Brig.) Harley [2],
01.08.2010, AK 828, Hk

Ziziphora capitata L. [7], 06.06.2010, AK 579, T.

Z. taurica M.Bieb. subsp. taurica [3], 11.06.2011, AK 1549, T.
Salvia macrochlamys Boiss. & Kotschy [17], 03.07.2011, AK 1800,
Iran-Turan elm., Hk.

S. pachystachys Trautv. [10], 20.06.2010, AK 780, Iran-Turan elm.,
Ka.

S. multicaulis Vahl. [10], 16.05.2010, AK 353, Iran-Turan elm., Ka.
S. microstegia Boiss. & Balansa [16], 26.06.2011, AK 1668, Iran-
Turan elm., Hk.

S. poculata Nab. [10], 16.05.2010, AK 349, Iran-Turan elm., Hk.

S. virgata Jacg. [3], 11.06.2011, AK 1436, Iran-Turan elm., Hk.

S. verticillata L. subsp. verticillata [3], 11.06.2011, AK 1898, Awvr.-
Sib. elm., Hk.

PLUMBAGINACEAE

Acantholimon bracteatum (Girard) Boiss. [19], 01.08.2010, AK 866,
Iran-Turan elm., Ka.

A. acerosum (Willd.) Boiss. subsp. acerosum var. acerosum [7],
08.08.2010, AK 919, Iran-Turan elm., Ka.

A. calvertii Boiss. var. calvertii [19], 01.08.2010, AK 867, END.,
“LC”, Iran-Turan elm., Ka.

PLANTAGINACEAE

Plantago major L. subsp. intermedia (Gilib.) Lange [7], 16.05.2010,
AK 325, Hk.

Linaria kurdica Boiss. & Hohen. subsp. araratica (Tzvelev)
P.H.Davis [16], 24.10.2010, AK 1146, Iran-Turan elm., Hk.
Veronica gentianoides Vahl subsp. glacialis (Nabelek) A.Oztiirk &
M.A Fisch. [18], 08.08.2010, AK 1047, Iran-Turan elm., Hk.

V. bozakmanii M.A.Fisch. [14], 03.07.2011, AK 397, Iran-Turan elm.,
T.

V. arguteserrata Regel & Schmalh. [2], 21.05.2010, AK 435, Iran-
Turan elm., T.

V. intercedens Bornm. [14], 03.07.2011, AK 398, Iran-Turan elm., T.
V. polita Fr. [5], 17.04.2011, AK 1176, T.

V. anagallis-aquatica L. [16], 04.06.2011, AK 1335, Hk.

V. bombycina Boiss. & Kotschy subsp. froediniana Rech.f. [18],
20.06.2010, AK 672, END., “VU”, Iran-Turan elm., Hk.

V. orientalis Mill. subsp. orientalis [10], 24.04.2010, AK 029; [3],
11.06.2011, AK 1442, Ka.

V. orientalis Mill. subsp. carduchorum P.H.Davis ex M.A.Fisch. [7],
01.08.2010, AK 089; [13], 04.06.2011, AK 1351, END., “CD”, Iran-
Turan elm., Ka.

Globularia trichosantha Fisch. & C.A.Mey. subsp. trichosantha [19],
20.04.2010, AK 035, Iran-Turan elm., Ka.

THYMELAEACEAE

Daphne oleoides Schreb. subsp. kurdica (Bornm.) Bornm. [10],
06.06.2010, AK 667, Iran-Turan elm., Fa.

D. mucronata Royle subsp. mucronata [16], 24.10.2010, AK 1144,
Iran-Turan elm., Fa.

Thymelaea passerina (L.) Coss. & Germ. [19], 06.06.2010, AK 608,
T

ELAEAGNACEAE
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Elaeagnus angustifolia L. var. angustifolia [20], 03.06.2011, AK
1747, Fa.

SANTALACEAE

Thesium billardieri Boiss. [3], 11.06.2011, AK 1461, Iran-Turan elm.,
Hk.

T. kotschyanum Boiss. [12], 26.06.2011, AK 1596, Iran-Turan elm,
Hk.

ARISTOLOCHIACEAE

Anristolochia bottae Jaub. & Spach [14], 03.07.2011, AK 383, Iran-
Turan elm., Hk.

EUPHORBIACEAE

Euphorbia macrocarpa Boiss. & Buhse [7], 16.05.2010, AK 289, Hk.
E. falcata L. subsp. macrostegia (Bornm.) O.Schwartz [14],
24.05.2010, AK 407, D.Akd. elm., T.

E. denticulata Lam. [10], 16.05.2010, AK 227, Iran-Turan elm., Hk.
E. macroclada Boiss. [19], 01.08.2010, AK 897, Iran-Turan elm., Hk.
E. cheiradenia Boiss. & Hohen. [19], 01.08.2010, AK 846, Iran-Turan
elm., Hk.

E. esulaL. subsp. tommasiniana (Bertol.) Kuzmanov [10],
08.08.2010, AK 955, Hk.

URTICACEAE

Urtica dioica L. subsp. dioica [10], 20.06.2010, AK 757, Avr.-Sib.
elm., Hk.

Parietaria judaica L. [16], 26.06.2011, AK 1632, Hk.
JUGLANDACEAE

Juglans regia L. [2], 01.08.2010, AK 831, Fa.

FAGACEAE

Quercus petraea (Matt.) Liebl. subsp. pinnatiloba (K.Koch) Menitsky
[3], 11.06.2011, AK 1885, END., “LC”, Fa.

SALICACEAE

Salix alba L. subsp. alba [2], 21.05.2010, AK 440, Avr.-Sib. elm., Fa.
S. aegyptiaca L. [7], 21.03.2010, AK 021, Iran-Turan elm., Fa.
Populus tremula L. subsp. tremula [16], 26.06.2011, AK 1653, Fa.
P. nigra L. subsp. caudina (Ten.) Bugala [4], 24.05.2011, AK 1247,
Fa.

RUBIACEAE

Crucianella gilanica Trin. subsp. kotschyi (Ehrend.) Ehrend. [3],
03.07.2011, AK 1922, Iran-Turan elm., Ka.

Asperula prostrata (Adams) K.Koch [16],26.06.2011, AK 1672, Oks.
(mt.) elm., Ka.

A. arvensis L. [7], 16.05.2010, AK 311, T.

A. setosa Jaub. & Spach [10], 27.05.2010, AK 460, Iran-Turan elm.,
T.

Galium verum L. subsp. verum [7], 18.09.2010, AK 1089, Avr.-Sib.
elm., Ka.

G. mite Boiss. & Hohen. [18], 08.08.2010, AK 985, Iran-Turan elm.,
Ka.

G. megalanthum Boiss. [7], 01.08.2010, AK 934, Iran-Turan elm.,
Ka.

G. incanum Sm. subsp. elatius (Boiss.) Ehrend. [7], 06.06.2010, AK
574; [13], 04.06.2011, AK 1344, Iran-Turan elm., Ka.

G. spurium L. subsp. spurium [10], 27.05.2010, AK 505, Avr.-Sib.
elm, T.

G. spurium L. subsp. ibicinum (Boiss. & Hausskn.) Ehrend. [3],
11.06.2011, AK 1516, Iran-Turan elm., T.

Callipeltis cucullaria (L.) Steven [14], 24.05.2010, AK 407, Iran-
Turanelm., T.

Cruciata taurica (Pall. ex Willd.) Ehrend. [3], 11.06.2011, AK 1444,
Iran-Turan elm., Ka.

MONOCOTYLEDONES

ARACEAE

Arum rupicola Boiss. var. virescens (Stapf) P.C.Boyce [16],
26.06.2011, AK 1640, Iran-Turan elm., Kr.
XANTHORRHOEACEAE

Eremurus spectabilis M.Bieb. [7], 06.06.2010, AK 523, Iran-Turan
elm., Kr.

ASPARAGACEAE

Scilla siberica Haw. subsp. armena (Grossh.) Mordak [15],
24.05.2010, AK 1251, Kr.

Puschkinia scilloides Adams [10], 24.04.2010, AK 036; [7],
24.04.2010, AK 047, Iran-Turan elm., Kr.

Ornithogalum narbonense L. [10], 06.06.2010, AK 665, Akd. elm.,
Kr.

O. oligophyllum E.D. Clarke [7], 16.05.2010, AK 087; [19],
24.05.2010, AK 341, Kr.
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Muscari comosum (L.) Mill. [7], 06.06.2010, AK 548, Akd. elm., Kr.
M. armeniacum Leichtlin ex Baker [10], 27.05.2010, AK 453, Kr.
M. neglectum Guss. ex Ten. [10], 27.05.2010, AK 209, Kr.
Bellevalia paradoxa (Fisch. & C.A.Mey.) Boiss. [19], 16.05.2010, AK
300, Iran-Turan elm., Kr.

LILIACEAE

Fritillaria crassifolia Boiss. & A.Huet subsp. kurdica (Boiss. & Nog)
Rix [7], 24.04.2010, AK 245, Iran-Turan elm., Kr.

F. minuta Boiss. & Noé [19], 24.04.2010, AK 256, Iran-Turan elm.,
Kr.

Tulipa armena Boiss. var. armena [15], 24.05.2010, AK 1234, Iran-
Turan elm., Kr.

Gagea gageoides (Zucc.) Vved. [5], 17.04.2011, AK 1188, Iran-Turan
elm., Kr.

G. bulbifera (Pall.) Salisb. [7], 24.04.2010, AK 059, Avr.-Sib. elm.,
Kr.

G. bohemica (Zauschn.) Schult. & Schult.f. [10], 24.04.2010, AK 040,
Kr.

COLCHICACEAE

Colchicum szovitsii Fisch. & C.A.Mey. subsp. szovitsii [14],
21.03.2010, AK 013, Iran-Turan elm., Kr.

C. kotschyi Boiss. [19], 01.08.2010, AK 852, Iran-Turan elm., Kr.

C. trigynum (Steven ex Adam) Stearn [19], 20.04.2010, AK 022, Iran-
Turan elm., Kr.

AMARYLLIDACEAE

Allium schoenoprasum L. [18], 08.08.2010, AK 1050, Kr.

A. tauricola Boiss. [18], 08.08.2010, AK 970, END., “LC”, Iran-
Turan elm., Kr.

A. pseudoflavum Vved. [19], 01.08.2010, AK 878, Iran-Turan elm.,
Kr.

A. pustulosum Boiss. & Hausskn. [7], 01.08.2010, AK 939; [17],
03.07.2011, AK 1109, Iran-Turan elm., Kr.

A. scorodoprasum L. subsp. rotundum (L.) Stearn [3], 11.06.2011,
AK 1456, Kr.

A. affine Ledeb. [7], 01.08.2010, AK 942, Iran-Turan elm., Kr.

A. dictyoprasum C.A.Mey. ex Kunth [7], 06.06.2010, AK 634, Iran-
Turan elm., Kr.

A. akaka S.G.Gmel. ex Schult. & Schult.f. [7], 06.06.2010, AK 624,
Iran-Turan elm., Kr.

A. tripedale Trautv. [10], 27.05.2010, AK 482, K.
IXIOLIRIACEAE

Ixiolirion tataricum (Pall.) Schult. & Schult.f. var. tataricum [13],
04.06.2011, AK 1350, Iran-Turan elm., Kr.

IRIDACEAE

Iris sari Schott ex Baker [7], 06.06.2010, AK 513, END., “LC”, Iran-
Turan elm., Kr.

1. aucheri (Baker) Sealy [19], 24.04.2010, AK 257; [15], 24.05.2010,
AK 1229, “pU”, Iran-Turan elm., Kr.

1. persica L. [14], 21.03.2010, AK 009, Iran-Turan elm., Kr.

Crocus karduchorum Kotschy ex Maw [8], 03.10.2010, AK 1103,
END., “EN”, Iran-Turan elm., Kr.

C. cancellatus Herb. subsp. damascenus (Herb.) B.Mathew [16],
26.06.2011, AK 1164, Iran-Turan elm., Kr.

Gladiolus atroviolaceus Boiss. [7], 06.06.2010, AK 515, Iran-Turan
elm., Kr.

ORCHIDACEAE

Orchis tridentata Scop. [2], 16.06.2010, AK 279; [6], 24.05.2010, AK
1281, Akd. elm., Kr.

O. masculata (L.) L. subsp. pinetorum (Boiss. & Kotschy) G.Camus
[6], 24.05.2010, AK 1282; [2], 16.05.2010, AK 172, D.Akd. elm., Kr.
Dactylorhiza romana (Seb.) So6 subsp. georgica (Klinge) So6 ex
Renz & Taubenheim [15], 24.05.2010, AK 1252, Kr.

JUNCACEAE

Juncus inflexus L. subsp. inflexus [2], 03.10.2010, AK 1128, Hk.
POACEAE (GRAMINEAE)

Elymus repens (L.) Gould [3], 11.06.2011, AK 1871, Kr.

E. hispidus (Opiz) Melderis subsp. podperae (Nabelek) Melderis [3],
11.06.2011, AK 1856, Kr.

E. hispidus (Opiz) Melderis subsp. barbulatus (Schur) Melderis [3],
03.08.2011, AK 1906, Kr.

4. Sonuglar ve tartisma

E. elongatiformis (Drobow) Assadi [16], 26.06.2011, AK 1614, Iran-
Turan elm., Kr.

Heteranthelium piliferum (Banks & Sol.) Hochst. [3], 11.06.2011,
AK 1546, Iran-Turan elm., T.

Psathyrostachys fragilis (Boiss.) Nevski subsp. secaliformis Tzvelev
[10], 20.06.2010, AK 742, END., Iran-Turan elm., Kr.

Hordeum bulbosum L. [6], 24.05.2010, AK 1286, Kr.

H. vulgare L. [1], 04.06.2011, AK 1403, T.

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum (Schreb.)
Melderis [7], 06.06.2010, AK 549; [3], 11.06.2011, AK 1857, Iran-
Turan elm., T.

Bromus hordeaceus L. subsp. hordeaceus [16], 26.06.2011, AK
1649, T.

B. intermedius Guss. [3], 11.06.2011, AK 1542, T.

B. japonicus Thunb. subsp. japonicus [1], 04.06.2011, AK 1401, T.
B. japonicus Thunb. subsp. anatolicus (Boiss. & Heldr.) Penzes [7],
06.06.2010, AK 563, T.

B. scoparius L. [2], 21.05.2010, AK 437, T.

B. lanceolatus Roth [3], 03.07.2011, AK 1917, T.

B. danthoniae Trin. subsp. danthoniae [3], 11.06.2011, AK 1477, T.
B. tectorum L. [3], 03.07.2011, AK 1909, T.

B. tomentellus Boiss. subsp. tomentellus [3], 11.06.2011, AK 1478,
Iran-Turan elm., Hk.

B. variegatus M.Bieb. subsp. variegatus [17], 03.07.2011, AK 1815,
Iran-Turan elm., T.

Avena eriantha Durieu [17], 03.07.2011, AK 1761, T.

Trisetum flavescens (L.) P.Beauv. [3], 03.08.2011, AK 1913, Avr.-
Sib. elm., Hk.

T. thospiticum Chrtek [3], 03.07.2011, AK 1911, END., “VU”, Iran-
Turan elm., Hk.

Koeleria pyramidata (Lam.) P.Beauv. [13], 04.06.2011, AK 1352,
Avr.-Sib. elm., Hk.

Alopecurus arundinaceus Poir. [10], 16.05.2010, AK 357, Avr.-Sib.
elm., Hk.

A. aucheri Boiss. [19], 16.05.2010, AK 298, Iran-Turan elm., Hk.

A. myosuroides Huds. subsp. myosuroides [7], 16.05.2010, AK 327,
Avr.-Sib. elm., T.

Phleum alpinum L. [18], 08.08.2010, AK 1044, Avr.-Sib. elm., Kr.
P. pratense L. [3], 11.06.2011, AK 1544, Avr.-Sib. elm., Hk.

P. montanum K.Koch subsp. montanum [3], 11.06.2011, AK 1589,
Ka.

Festuca arundinacea Schreb. subsp. arundinacea [3], 03.07.2011,
AK 1919, Hk.

Lolium perenne L. [3], 11.06.2011, AK 1901, Avr.-Sib. elm., Hk.
Poa pratensis L. [17], 03.07.2011, AK 1810, Kr.

P. angustifolia L. [3], 11.06.2011, AK 1527, Hk.

P. alpina L. subsp. fallax F.Herm. [10], 16.05.2010, AK 360, Ka.

P. bulbosa L. [15], 24.05.2010, AK 1233, Hk.

Eremopoa persica (Trin.) Roshev. [16], 26.06.2011, AK 1624, Iran-
Turan elm., T.

E. mardinensis R.R.Mill [3], 11.06.2011, AK 1474, END., “EN”,
Iran-Turan elm., T.

E. capillaris R.R.Mill [1], 04.06.2011, AK 1404, T.

E. altaica (Trin.) Roshev. [1], 04.06.2011, AK 1389, Iran-Turan elm.,
T.

Puccinellia distans (Jacq.) Parl. subsp. distans [3], 03.08.2011, AK
1912, Hk.

Dactylis glomerata L. subsp. glomerata [16], 04.06.2011, AK 1323,
Avr.-Sib. elm., Hk.

D. glomerata L. subsp. hispanica (Roth) Nyman [19], 01.08.2010, AK
841; AK 1916, Hk.

Melica ciliata L. subsp. ciliata [12], 26.06.2011, AK 1597, Hk.

M. persica Kunth subsp. persica [3], 03.08.2011, AK 1914, Hk.
Stipa holosericea Trin. [3], 11.06.2011, AK 1528a, Iran-Turan elm.,
Hk.

S. arabica Trin. & Rupr. [3], 11.06.2011, AK 1481, Iran-Turan elm.,
Hk.

Oryzopis holciformis (M.Bieb.) Hack. var. longiglumis (Hausskn.)
Halacsy [3], 03.08.2011, AK 1915, Hk.

Setaria viridis (L.) P.Beauv. [7], 08.08.2010, AK 922, T.
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Arastirma alanm1 cografik olarak Dogu Anadolu Bolgesinde Bitlis ili sinirlart igerisinde, bitki cografyasi
bakimindan Iran-Turan fitocografik bolgesinde yer almaktadir. Arastirma alam ikliminin, meteorolojik verilerin
degerlendirilmesi sonucu ise Akdeniz Biyoiklim Tipine girdigi goriilmektedir [18].

Calisma alanindan 2009 ve 2011 yillar1 arasinda yaklasik 2000 bitki materyali toplandi. Toplanan materyallerin
tanimlanmasi sonucunda; 61 familya ve 286 cins’e ait 409 tiir, 162 alttiir ve 81 varyete olmak iizere toplam 652 tiir ve
tiiralt1 takson tespit edildi. 652 taksonun 3’1 Pteridophyta, 649’u Spermatophyta iiyesidir. Spermatophyta iiyelerinden
3’i Gymnospermae ve 646’s1 Angiospermae iyesidir. Angiospermae iiyelerinin 559’u Dicotyledones ve 87’si
Monocotyledones siniflarina aittir. Bunlardan B9 karesi igin 3 yeni takson yayilis1 kaydedildi.

4.1. Endemizm, Tehlike siniflart ve Fitocografik bolgeler

Calisma alani icerisinde toplam 65 adet endemik takson ve 9 adet nadir yayilisa sahip takson belirlenmis olup
bu taksomlarin TUCN tehlike kategorilere gore dagilimlart su sekildedir: 1 takson kritik 6l¢iide tehlikede “CR’’, 9 takson
tehlikede “EN”, 15 takson zarar gorebilir “VU” (Zarar gorebilir), 6 takson tehdit altina girebilir “NT”, 33 takson az endige
verici “LC”, 3 takson i¢in koruma 6nlemi gerekmektedir “CD”, 7 takson i¢in veri yetersiz “DD”.

Alanda en ¢ok endemik takson bulunduran ilk bes familya Asteraceae (10), Brassicaceae (8), Caryophyllaceae
(8), Fabaceae (7) ve Ranunculaceae (5)’dir. Bu familyalar Tiirkiye Florasinda en ¢ok endemik takson igeren familyalar
siralamasinda ilk 10 familya icerisinde olmasina ragmen siralamadaki yerleri degisebilmektedir. Alanimizda en gok
endemik takson i¢eren cinsler Astragalus (5), Ranunculus (4), Gypsophylla (3), Silene (3) ve Alyssum (3) dur.

Calisma alaninda tespit edilen endemik taksonlarin fitocografik bolgelere gore dagilimi sdyledir; Iran-Turan
elementi 57 (% 87.60), Dogu Akdeniz elementi 2 (%3.10), Oksin elementi 2 (% 3.10), Cok bélgeli veya fitocografik
bolgesi bilinmeyenler 4 (% 6.20)’ dir (Tablo 4.1).

Tablo. 4.1. Arastirma alanindaki endemik taksonlarin fitocografik bolgelere dagilimi

Fitocografik Bolge Endemik Takson Orani ( % )
Sayisi

Iran — Turan 57 87.6

Oksin 2 3.1

Dogu Akdeniz 2 3.1

Fitocografik Bolgesi belli olmayanlar 4 6.2

Arastirma alaninin fran-Turan fitocografik bolgesinde bulunmasi ve alanda step vejetasyonu elemanlarinin
hakim olmasindan dolay1, fran-Turan elementlerinin birinci sirada yer almasina sebep olmustur. fran-Turan fitocografya
bolgesi onemli bir gen merkezidir [19]. Calisma sahasindan tanimlanan taksonlarin fitocografik bolgelere gore dagilimi
soyledir; Iran-Turan elementi 265 (% 40.64), Avrupa-Sibirya elementi 44 (% 6.74), Akdeniz elementi 9 (% 1.38), Dogu
Akdeniz elementi 10 (%1.53), Oksin elementi 10 (% 1.53), Hirkano-6ksin elementi 3 (% 0.46), Cok bolgeli veya
fitocografik bolgesi bilinmeyenler 311 (% 47.69)’ dir.

Tablo 4.2. Calisma alanimiz ile yakin alanlardaki floristik caligmalarda belirlenen taksonlarin fitocografik bolge ve
endemizm dagilimlarinin karsilagtirilmasi

Aragtirma alanlart | Toplam Iran- | Avrupa- | Akdeniz-Dogu Cok bolgeli ve fitocografik | Endemizm
takson Turan | Sibirya | Akdeniz bolgesi %
say1st % % % bilinmeyen

%

Karz Dagi Florast | 652 40.64 | 8.73 291 47.69 9.96

Deveboynu [20] 742 47.17 | 4.98 471 43.16 6.74

Mezraa [21] 612 48.85 | 5.56 3.60 40.26 8.0

Catak Valley II | 854 45.78 | 6.09 2.58 45.55 7.37

[22]

Catak Valley 1[23] | 823 42.89 | 4.85 3.88 48.35 6.43

Ozalp [24] 1492 42.36 | 9.38 3.28 44.97 11.73

Akgadag [25] 891 354 199 2.9 51.8 7.5

Pirresit [26] 820 382 |95 2.2 50.1 8.8

Bitlis River [27] 925 318 |49 8.7 54.6 6.8

Kurubas [28] 421 440 |70 1.0 47.0 7.0

Hizan [29] 627 349 |62 4.7 54.2 7.9

Toprakkale [30] 249 444 | 44 4.8 46.8 4.0

Siiphan [31] 780 370 |87 2.0 52.3 8.5

Erek [32] 574 409 |88 2.9 32.0 6.9

4.2. Taksonlarin cins, familya ve hayat formlarina dagilimlar
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Floristik listede yer alan biitlin taksonlar Tiirkiye Florasindaki siraya gore yazilmig olmasina karsin, taksonlarin
son hali Tirkiye Bitkileri Listesi (Damarli Bitkiler) kitabindaki APG III (Angiosperm Filogeni Grubu [Angiospermi
Phylogeny Group]) sistemine gore diizenlenmistir [10,33]. Tirkiye Florasi’nda takson sayisi yoniinden en zengin
familyalara bakildiginda ilk siralar1 Asteraceae, Fabaceae, Lamiaceae, Brassicaceae ve Poaceae almaktadir. En zengin
ilk 10 familya, toplam floranin yaklasik % 65°ni olusturmaktadir. Bu oran alanimizda % 69°dur. Arastirma alanimizda en
¢ok takson iceren ilk 10 familya Rosaceae ve Ranunculaceae familya iiyelerinin ¢esit zenginliklerinden dolay1 ve
filogenetik calismalar sonucu bir¢ok taksoun ait oldugu familyalarinin degismesi sonucu Tiirkiye Florasindaki ilk 10
familya sirasndan farklilik gdstermektedir.

Takson sayisi bakimindan en yogun ilk 10 familya sirasiyla; Asteraceae 98 (% 15.03), Brassicaceae 68 (%
10.42), Fabaceae 51 (% 7.82), Poaceae 48 (% 7.36), Caryophyllaceae 47 (% 7.20), Lamiaceae 40 (% 6.13), Rosaceae
28 (%4.29), Apiaceae 26 (% 3.98), Boraginaceae 26 (% 3.98) ve Ranunculaceae 19 (% 2.91)’dur.

Arastirma alaninin en zengin ilk 10 familyasina bakildiginda bir¢ok ¢alismalarda oldugu gibi ¢alismamizda da
Asteraceae familyasi birinci sirada yer almaktadir. Tiir sayist yoniinden diinyanin ve Tiirkiye nin zengin familyalarindan
olan Asteraceae familyasi Kafkaslar’da % 13, Orta Asya’da % 15, Balkanlarda % 14 ve iilkemizde %12,5 gibi yiiksek
bir yiizde ile temsil edilmektedir [10]. Tiirlerin kolay yayilis gdstermesi ekolojik sartlara genis toleransli olmasindan
dolay1 Tiirkiye genelinde ve arastirma alanimizda da iyi temsil edilmektedir.

Brassicaceae familyasi alanimizda ikinci sirada yer almaktadir Bu familya diinyanin pekgok kisminda yayilisa
sahip ozellikle Akdeniz havzasi ¢evresinde ve Giineybati ve Orta Asya’da yayilisi vardir. Gliney yarim kiirede yayilist
cok az veya yoktur. iran — Turan bdlgesinde 147 cinse ait 874 tiir ile temsil edilmektedir [34].

Fabaceae familyas1 alanimizda ii¢iincii sirada yer almaktadir. Diinya tizerinde 700 cins ve 17 000 tiir ile tropik
ve sicak zonlarda genis yayilis alanina sahip olan Fabaceae familyasi iiyeleri [34] ¢alisma sahasi igerisinde bulunan tarim
arazilerinin ¢evresinde ve alanin ¢cogunluguna hakim durumda olan step vejetasjonunun iyi temsil edilmesinden dolay1
ti¢lincii siradadir.

Poaceae ve Caryophyllaceae familyalari takson sayilari bakimindan dordiincii ve besinci siray1 almaktadirlar.
Cok degisik habitatlarda gelisen iiyeye sahip bu familya’larin alanimizdaki temsil edilme orani, sahanin habitat
cesitliligince zenginligine dayandirilabilir.

Tiirkiye florasinda engok takson iceren familyalar siralamasinda tiglincii sirada yer alan Lamiaceae familyasi
alanimizda altinc1 sirada yer alirken, iiyelerinin gesit zenginliginden dolayr Rosaceae familyasi yedinci sirada yer
almaktadir. Tiirkiye florasinda dokuzuncu ve onuncu siralarda yer alan Apiaceae ve Boraginaceae familyalar: alanimizda
sekizinci ve dokuzuncu sirada yer almaktadirlar. Ranunculaceae familyasi alanimizda onuncu sirada yer almaktadir.

Tiirkiye florasinda ilk 10 familya arasinda yer alan Scrophulariaceae ve Liliaceae familyalar1 filogenetik
caligmalar sonucunda bir¢ok taksonlarmin diger familyalara aktarilmasiyla birlikte alanimizda ilk 10 sirada yer
almamaktadirlar (Tablo 4.2).

En ¢ok cins igeren ilk 10 familya ise Asteraceae 41 (% 14.33), Brassicaceae 30 (% 10.48), Poaceae 21 (% 7.34),
Apiaceae 19 (% 6.64), Lamiaceae 16 (% 5.59), , Fabaceae 14 (% 4.89), Boraginaceae 14 (% 4.89), Rosaceae 13 (%4.54),
Caryophyllaceae 12 (% 4.19) ve Orobanchaceae 8 (% 2.79)’dir.

En ¢ok takson igeren ilk 10 cins sirasiyla; Astragalus 20 (% 3.06), Silene 17 (% 2.60), Ranunculus 11 (% 1.68),
Centaurea 10 (% 1.53), Alyssum 10 (% 1.53), Bromus 10 (% 1.53), Veronica 9 (% 1.38), Allium 9 (% 1.38), Erysimum
8 (% 1.21) ve Scropluharia 8 (% 1.22) ve Salvia 7 (% 1.07)’dir.

Kalici bir 06zellik olarak gosterilen “Bitki Hayat Formlar1” arastirmacilar tarafindan bitkilerin
simiflandirilmasinda kullanilmaktadir. Raunkiaere gore [13], bitkilerin hayat formu (biyolojik) spektrumu bir iklimin veya
bolgenin belirtisi seklinde nitelendirilmektedir. Herhangi bir bolge i¢in hazirlanan biyolojik spektrumlarda o bélgenin
iklim ve habitat 6zelliklerini yansitan oranlar bulunmaktadir.

Calisma sahasindaki taksonlarin biyolojik spektrumunun olusturulmasindan sonra elde edilen dagilim soyledir;
hemikriptofitler 321 (% 49.23), terofitler 150 (% 23.00), kriptofitler 84 (% 12.88), kamefitler 65 (% 9.96) ve fanerofitler
32 (% 4.90)’dir.

4.3. BY karesi i¢i yeni takson kayitlar

Draba bruniifolia Stev. subsp. olympica (Sibth. ex DC.) Coode & Cullen, Hesperis rupestris Boiss. & Noe ve
Matthiola incana (L.) R.Br. subsp. rupestris (Kuntze) Nyman taksonlar1 B9 karesi i¢in yeni kayit olarak tespit edilmistir.

Tesekkiir

Bu ¢alismay1 (2010-FBE-YL038) numarali ve ‘’Karz (Garez) Dagi (Tatvan-Bitlis) Florasi’” adli proje ile maddi
yonden destekleyen Van Yiiziincii Y11 Universitesi, Bilimsel Arastirma Projeleri Baskanligina tesekkiir ederiz.
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Abstract

Cerasus avium (L.) Moench (Kiraz) is deciduous tree that has been widely cultivated due to its fruits. It grows
naturally in the north Anatolia. Since Its fruits are consumed as food, they are widely cultivated. Turkey is one of the
largest cherry producers in the world. Its leaves, fruits and fruit stalks are traditionally used due to their therapeutic
properties. The fruit stalks are consumed as a diuretic and strengthening among folk, and also due to its diarrhoeal cutter
effect. Fruit stalks of C. vulgaris Miller (visne) are sold with the same purpose the name of as “kiraz sap1”.

The study was carried out on 13 different samples purchased from 5 different cities belong to 5 different regions
of Turkey. The fresh samples were collected from around Ankara to be used as the standard sample. Morphological
features of the standard samples and the samples obtained from the market were examined comparatively. The cross and
superficial sections were taken from fruit stalks of the standard samples (sweet cherry samples with white and red fruits)
and their anatomical structures were determined. The samples were also powdered and their characteristic structures were
examined. In addition, anatomical and morphological features of Cerasus vulgaris (visne) fruit stalks were also studied
comparatively. C. vulgaris fruit stalks were observed to be usually longer than sweet cherry fruit stalks. C. avium and C.
vulgaris fruit stalks showed no difference in terms of the anatomical structure, but they were d to differ in terms of druse
density.

Key words: Cerasus avium, Cerasus vulgaris, cherry stalk, morphology, anatomy

*

“Kiraz Sap1” ad1 altinda satilan bitkisel materyallerin morfolojik ve anatomik 6zelliklerinin incelenmesi

Ozet

Cerasus avium (L.) Moench (Kiraz), kisin yapraklarini doken, meyvelerinden dolay1 yaygin sekilde kiiltiiri
yapilan aga¢ formunda bir bitkidir. Kuzey Anaolu’da dogal olarak yetigsmektedir. Meyveleri gida olarak tiiketildigi igin
yaygin olarak kiiltiirii yapilir. Tiirkiye diinyanin en biiyiik kiraz tireticilerinden biridir. Bitkinin yaprak, meyve ve meyve
saplar1 tedavi edici 6zellikleri nedeniyle geleneksel olarak kullanilir. Meyve saplar1 halk arasinda diiiretik ve viicudu
gliglendirici olarak, ayrica ishal kesici etkisi nedeniyle tiiketilmektedir. C. vulgaris Miller (visne) meyve saplari da ayni
amagla “kiraz sap1” ad1 ile satilmaktadir.

Calisma, Tiirkiye’nin 5 farkli bolgesine ait 5 farkli ilden satin alinan 13 farkli 6rnek {izerinde yiiriitiilmiistiir.
Standart 6rnek olarak kullanilmak {izere Ankara ¢evresinden taze drnekler toplanmistir. Standart 6rnekler ve piyasadan
temin edilen 6rneklerin morfolojik 6zellikleri karsilagtirmali olarak incelenmistir. Standart 6rneklerin (beyaz ve kirmizi
meyveye sahip kiraz 6rnekleri) meyve saplarindan enine ve yiizeyel kesitler alinarak anatomik yapilar1 belirlenmistir.
Ornekler toz edilerek de karekteristik yapilar1 incelenmistir. Ayrica, Cerasus vulgaris (visne) meyve sapinin anatomik
ve morfolojik 6zellikleri de kargilagtirmali olarak ¢aligilmigtir. C. vulgaris meyve saplarimin kiraz saplarindan genellikle
daha uzun oldugu gozlenmistir. C. avium ve C. vulgaris tiirlerinin meyve saplarinin anatomik yap1 agisindan bir farklilik
gostermedigi, ancak kiraz ve visne 6rneklerinin druz yogunlugu agisindan farklilik gosterdigi belirlenmistir.

Anahtar kelimeler: Cerasus avium, Cerasus vulgaris, kiraz sap1, morfoloji, anatomi
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1. Giris

Cerasus avium (L.) Moench (Syn. Prunus avium (L.) L.; Rosaceae; kiraz) yaprak doken bir agag tiirii olup, 25
(-35) m'ye kadar uzayabilmektedir. Yapraklar1 ovat ya da obovat-oblong’tan eliptige kadar degisen sekillerde olabilir.
Cicek durumu 2-5 ¢igekten olusan umbella, ¢icek durumu yaprak tasimaz. Pedisel 30-60 mm, hipantiyum kampanulat;
petaller beyazdir. Meyvesi drupa, hemen hemen kiiremsi, kirmizi, neredeyse siyah renktedir [1, 2]. Bu bitki genellikle
diinya da “sweet cherry” (tath kiraz) adiyla bilinmekte olup, beyaz ve kirmizi renkli meyvelerinden dolay1 yaygin olarak
kiiltiiri yapilmaktadir. Tiirkiye diinyanin en biiyiik kiraz iireticilerinden biridir. 2018 yil1 Tiirkiye Istatistik Kurumu
verilerine gore 75.304.153 kg taze kiraz ihrag edilmis ve bu satistan 744.222.758 TL kazang elde edilmistir [3]. Meyveleri
sadece taze olarak tiiketilmekle kalmayip, ayn1 zamanda recel, marmelat, surup ve igecek gibi {iriinleri hazirlamak i¢in de
kullanilir. Meyve, tohum, meyve sap1 ve yapraklar1 diinyanin degisik kisimlarinda ve iilkemizde tibbi amaglar icin
kullamlmaktadir [4, 5]. italya’da yaprak ve meyve saplari saraplarda lezzet verici olarak kullanilir. Yaprak ve meyve
saplar1 ayrica “ricotto” adi verilen soguk algmnligi, oksiiriik ve diger solunum yollar1 rahatsizliklarinda kullanilan
dekoksiyon seklinde hazirlanan karigimin bilesiminde yer almaktadir [6]. Meyve saplar1 dekoksiyon veya infiizyon
halinde Italya'da Sksiiriik, soguk algmligi, karin ve mide agrilari, sindirim ve bébrek sorunlarini tedavi etmek igin ve
seliilit giderici olarak kullanilmaktadir. Dekoksiyonu, hipertansiyon tedavisinde ve ates diigiiriicii olarak tiiketilmektedir
[7, 8]. Ispanya’da ise kurdesen (iirtiker) i¢in dekoksiyon halinde icilerek kullamlir [9]. Tiir, iilkemizin kuzeyinde dogal
olarak yetisir ve “kiraz” adiyla bilinir. Meyve saplar1 “kiraz sap1” (Stipites cerasorum) adi altinda bitkisel drog olarak
tiiketilmektedir [1, 10]. Bobrek iltihabi, bobrek taglart ve diiiretik etkisi i¢in kaynatilarak 7-10 giin siireyle giinde bir ¢ay
fincan1 seklinde kullanildigr tespit edilmistir [11]. Viicudu gii¢lendirici olarak, aym1 zamanda ishale karsi da
kullanilmaktadir. Dekoksiyon halinde diyabet ve ddem igin, ayrica diyette zayiflatict etkisi nedeniyle tiiketilir [10, 12,
13]. Idrar tutamamaya kars1 da kaynatilarak kullaniminin oldugu kaydedilmistir [14].

Cerasus avium meyve saplari fenolik asit, flavonoid, tanen, antosiyan ve karotenoid gibi gesitli sekonder
metabolitler igermektedir [15-19]. Meyve saplarinin ayrica yag asitleri ve C vitamini de tasidigi da belirtilmistir [17, 19].
Antioksidan, antitimdor ve hepatotoksisite gibi biyolojik aktivite ¢alismalari bitkinin bu kisimlari izerinde yiiriitiilmiistiir
[16-20]. Diiiretik etkisi yapilan klinik ¢alisma ile kanitlanmigtir [21].

Cerasus vulgaris Miller (Syn. Prunus cerasus L.; Rosaceae; visne) ¢ali ya da 10 m.’ye kadar uzayabilen kiigiik
agaclardir. Yapraklar genis eliptik ya da obovat-eliptige kadar degisen sekillerdedir. Cigek durumu 2-4 ¢igekten olusan
umbella olup, ¢igek durumu 2 kiigiik yaprakla c¢evrilidir. Pedisel 25-50 mm, hipantiyum kampanulat; petaller beyazdir.
Meyva drupa, kiiremsi ve tepede genellikle basiktir. Rengi agik kirmizi sarimsidir. Sulu, etli ve eksi meyvelere sahiptir.
Avrupa ve Asya’da kiiltiirii yapilir [1]. Diinya’da “sour cherry” (eksi kiraz) adiyla taninan bitki, iilkemizde visne olarak
adlandirilmaktadir. Ulkemizin bir ¢ok yerinde kiiltiirii yapilmaktadir [2]. 2018 y1li Tiirkiye Istatistik Kurumu verilerine
gore 72.567 kg taze visne ihra¢ edilmis ve bu satigtan 114.261 TL kazang elde edilmistir [3]. Meyveleri taze olarak
tiiketilebildigi gibi, meyve suyu ve recel gibi gesitli iiriinlerin eldesinde kullanilmaktadir. Ozellikle meyve ve meyve
saplar1 tibbi amagli olarak kullanilir. Meyve saplari Italya’da dekoksiyon seklinde bobrek ve mesane iltihabi, gut hastalig,
bobrek ve mesanedeki tag olusumuna kars: tiiketilmektedir [22]. Sirbistan’da meyve saplarindan hazirlanan ¢ay, diyetin
bir pargasi olarak diiiretik etkisi nedeniyle kullamlir [23]. Ulkemizde ise visne saplari, kiraz sapmin kullanimina benzer
sekilde %2-3’liik infiizyon seklinde diiiretik amagli, kabiz ve kuvvet verici olarak kullanilir [10]. Dekoksiyon seklinde
hazirlanan ¢ay giinde bir bardak igilerek diyabet ve 6dem tedavisi igin tiiketilir [13].

Cerasus vulgaris meyve saplarinim flavonoid tasidig: tespit edilmistir [15]. Svarc-Gajié¢ vd. tarafindan yapilan
caligmada ise Cerasus avium ve C. vulgaris meyve saplarinin alkol yapisinda bilesikler, yag asitleri ve organik asitler
icerdigi tespit edilmis, kimyasal agidan belirgin bir farklilik saptanamamigtir. Ayrica bu ¢alisma da her iki Cerasus
tirtinlin meyve saplarinin antioksidan, antiradikal ve sitotoksik aktiviteye sahip oldugu saptanmis ve benzer sonuglar
tespit edilmistir [20].

Calismamizin amaci, Tirkiye'de “kiraz sap1” adi altinda satilan bitkisel materyallerin, bitkisel drog tanimina
uygun Ozellikler tagiyip tasimadiginmi degerlendirmektir. Ayrica, Cerasus avium (kirmizi ve beyaz kiraz) ve C. vulgaris
(visne) meyve saplarinin morfolojik ve anatomik 6zellikleri belirlenerek topladigimiz piyasa drnekleri ile karsilastirmali
olarak incelemektir.

2. Materyal ve yontem

Bu ¢alismada, Ankara (3), Diyarbakir (2), Hatay (3), istanbul (3) ve Izmir (2) olmak iizere 5 farkli ilden “kiraz
sap1” adi ile piyasada bulunan 13 farkli bitkisel materyal satin alinmistir. Calismada standart olarak kullanacagimiz
ornekler ise, Ankara'nin Elmadag ilgesindeki kdylerde yetistirilen kiiltiir 6rneklerinden elde edilmistir (AEF 27196,
27197, 28675) (Tablo 1). Ulkemizin farkli bélgelerinden temin edilen bitkisel materyallerin morfolojik 6zellikleri ve
safliklar1 incelenerek, fotograflandi (Sony Cyber-shot DSC-S5000). Anatomik ¢alismada, standart 6rneklerin (beyaz ve
kirmizi meyveye sahip kiraz 6rnekleri ve visne) meyve sapindan alinan enine ve yiizeyel kesitler, mikroskop altinda Sartur
reaktifi [24, 25] ile incelendi ve 151k mikroskobu (Leica CME) goriintiileri Leica DFC280 kamera ile alindi. Bitkisel
materyallerin toz drog 6rneklerinin anatomik olarak ayirt edici 6zellikleri de arastirildi.
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Tablo 1. Uzerinde inceleme yapilan 6rneklerin lokaliteleri

Lokalite Numune Sekil no
Standart 1 Stl (AEF 27196)  Sekil la
(Cerasus avium (kirmizi

meyveli kiraz)

Standart 2 (Cerasus avium  St2 (AEF 27197)  Sekil 1b
(beyaz meyveli kiraz)

Standart 3 St3 (AEF 28675)  Sekil 1c
(Cerasus vulgaris, visne)

Ankara 1 Al Sekil 2a
Ankara 2 A2 Sekil 2b
Ankara 3 A3 Sekil 2¢
Diyarbakir 1 D1 Sekil 2d
Diyarbakir 2 D2 Sekil 2e
Hatay 1 (Dértyol) H1 Sekil 2f
Hatay 2 (Dértyol) H2 Sekil 2g
Hatay 3 (Dértyol) H3 Sekil 2h
Istanbul 1 i1 Sekil 21
Istanbul 2 2 Sekil 2j
Istanbul 3 i3 Sekil 2k
Izmir 1 izl Sekil 21
Izmir 2 iz2 Sekil 2m

o

Sekil 1. a. Cerasus avium (kirmizi meyveli kiraz) herbaryum érngi (AEF 27196), b. Cerasus avium (beyaz meyveli
kiraz) herbaryum 6rnegi (AEF 27197), c. Cerasus vulgaris (visne) herbaryum 6rnegi (AEF 28675)

3. Bulgular
3.1. Halk Arasinda Kullanis

Piyasadan “kiraz sap1” ad1 altinda satin alinan 6rneklerin satin alma sirasinda yapilan bilgilendirmesinde, ditiretik
ve 6dem attirict etkileri, zayiflama amagli, metabolizmay1 hizlandirici olarak, kireglenmeye karsi, bobreklerdeki tas ve
kum i¢in, idrar yollar1 iltihabi i¢in Onerildigi tespit edilmistir. Genellikle bir su bardagi kaynar suya bir tutam atilarak, 5-
10 dakika demlendikten sonra siiziilerek i¢ilmesi onerilmektedir. Standart 6rnegini elde ettigimiz Elmadag (Ankara)
cevresinde kiraz saplar1 kaynatilarak giinde birka¢ defa a¢ karnina toksinleri disar1 atmasi igin igilir. Ayrica, saplar 5
dakika kadar kaynatilir. Bu esnada igerisine 1sirgan otu atilarak 5 dakika daha kaynatilir. Elde edilen bu karisim eklem
agris1 ve romatizma i¢in sabahlar tok karnina bir su bardagi seklinde 20-25 giin siireyle tiiketilmektedir.

Investigation of morphological and anatomical features of herbal ryaterjals sold under the name of “Kiraz Sap1”
Giilsen KENDIR, Aysegiil KOROGLU



Biological Diversity and Conservation — 12 / 2 (2019) 95

o~

i"

ey
rp—

Sekil 2. Ankara &rnekleri a. Ornek 1 (A1), b. Ormek 2 (A2), ¢. Ornek 3 (A3); Diyarbakir érnekleri d. Ornek 1 (D1), e.
Ornek 2 (D2); Hatay (Dértyol) &rnekleri f. Ornek 1 (H1), g. Ornek 2 (H2), h. Ornek 3 (H3); Istanbul &rnekleri 1. Ornek
1(I1), j. Ornek 2 (i2), k. Ornek 3 (13); izmir 6rnekleri I. Ornek 1 (iz1), m. Ornek 2 (iz2)

3.2. Morfolojik Bulgular

Cerasus avium tiiriiniin kirmizi meyveye sahip iiyelerinin meyve saplari 4-5.5 cm, beyaz meyveye sahip iiyelerinin
meyve saplari ise 4-5 cm; C. vulgaris meyve saplarinin uzunlugu ise 5.3-7 ¢cm olarak saptanmistir. Meyve saplarinin
ylizeyleri ise her iki tiirde de diiz, piiriizsiiz ve tiiysiiz olarak gézlenmistir. Piyasada “kiraz sap1” adi altinda satilan bitkisel
droglarin morfolojik ozelliklerinin incelenmesinden elde ettigimiz bulgular Tablo 2’de verilmistir. Bu incelemeler
sonucunda bitkisel drog 6rneklerinin genelde meyve saplarindan olustugu, ancak bitkiye ait dal, meyve, yaprak, ¢cekirdek
ve ¢ekirdek kabugu pargalarini da igerdigi gozlenmistir. Cok yliksek oranda olmamakla birlikte, baska bitki 6rneklerine
ait pargalara ve yabanci maddelere de (6zellikle naylon ve tahta parcalarimin) rastlanmistir (Sekil 3).
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Sekil 3. Piyasa o6rneklerinde gozlenen farkli bitki kisimlar1 ve yabanct madde pargalari (6lgek 5 mm)

Tablo 2. Piyasada “kiraz sap1” ad1 altinda satilan bitkisel droglarin morfolojik 6zellikleri

Ornek Genel goriiniis Renk Meyve sap1 | Drog icerisindeki yabanci maddelerin
uzunlugu orani
Al Genellikle eskimis meyve Kahverengi-sarimsi 4.5-7cm %5 dal pargalari, %2 meyve pargalar1
saplar1. Baz1 6rnekler
liflerine ayrilmis.
A2 Genellikle meyve saplari Kahverengi-sarimsi 5-6.7 cm %1 dal pargalari, %1 yaprak parcalari, %1
meyve pargalari, %1 yabanci madde
(naylon pargalar1 vb.)
A3 Genellikle meyve saplari Kahverengi-sarimsi 4.5-6.5cm %10 dal pargalari, %1 yaprak pargalari, %2
meyve ve ¢ekirdek parcalari
D1 Genellikle meyve saplart Siyah-agik 3-4.3cm %]1dal parcalari, %1 yaprak pargalar1, %1
kahverengi meyve pargalari, %1diger bitkilerin
pargalart
D2 Genelikle eskimis ve Agik kahverengi 5-7cm %1 dal pargalari, %2 meyve pargalar1
liflerine ayrilmis meyve
saplari
H1 Genellikle meyve saplari Kahverengimsi-sari 5-7.3cm %]1 dal pargalari, %1 yaprak parcalar1, % 1
meyve pargalart
H2 Genellikle meyve saplari. Kahverengi-sarimsi 4.5-7cm %1 yaprak parcalari, %1 meyve parcalari
Bazi 6rnekler liflerine
ayriimis.
H3 Genellikle meyve saplari Kahverengi-sarimsi 4.2-6.3cm %2 dal pargalari, %1 diger bitkilere ait
pargalar
i1 Genellikle meyve saplari. Kahverengi-sarimsi 4.5-6 cm %2 dal pargalari, %2 meyve pargalar1, %1
Bazi 6rnekler liflerine yabanct madde (naylon parcalari)
ayrilmis.
i2 Genellikle meyve saplari Kahverengi-sarimsi 4.2-6 cm %2 dal pargalari, %2 yaprak parcalari, %2
meyve ve ¢ekirdek parcalari
i3 Genellikle meyve saplari Kahverengi-sarimsi 5-6.2cm %1 dal pargalari, %1 yaprak pargalari, %1
meyve pargalari
iz1 Genellikle meyve saplari Kahverengimsi-sari 4.5-74cm %S dal pargalari, %1 yaprak pargalari, %1
meyve pargalari
iz2 Genellikle meyve saplari Acik kahverengi 4-6 cm %S5 dal pargalari, %1 yaprak parcalari, %5
meyve pargalart, %1 diger bitkilere ait
pargalar, %1 yabanci madde (tahta)

Giilsen KENDIR, Aysegiil KOROGLU
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3.2. Anatomik Bulgular
3.2.1. Meyve Sapi1 Anatomisi
3.2.1.1. Cerasus avium (kirmizi meyveli kiraz) Meyve Sapi Enine Kesiti

En dista kalin bir kutikula, bunun altinda genellikle tek sira halinde kare ya da dikdértgenimsi hiicrelerden olusan
epiderma tabakasi yer almaktadir. Bu tabakanin altinda bir kag sirali kollenkima ve bu kollenkimanin altinda da parenkima
hiicreleri goriiliir. Kivrimli bir sekilde yerleserek yer yer kesintiye ugrayan sklerenkima demetleri, igte yildiz seklindeki
ksilem ve dista floemden olusan iletim demetini cevrelemistir. Oz kisminda ise ¢eperleri ligninlesmis biiyiik parenkimatik
hiicreler yer almaktadir. Nadir olarak druz gozlenmistir. Epidermada tiiylere rastlanmamustir (Sekil 4).

Sekil 4. Cerasus avium (kirmizi meyveli) meyve sapi enine kesit a. Genel goriiniis, b. Kollenkima ve stoma, c. Tletim
demetinde druz. e: epiderma; f: floem; k: kutikula; kl: kollenkima;; ks: ksilem, 6: 6z; p: parenkima; s: sklerenkima; st: stoma.

3.2.1.2. Cerasus avium (beyaz meyveli kiraz) Meyve Sap1 Enine Kesiti

Dista kalin bir kutikula tabakasi ve igte genellikle tek sirali geperleri ligninlesmis ya da siiberinlesmis epiderma
tabakasi goriiliir. Epiderma altinda bir kag sirali kollenkima goézlenmektedir. Bu tabakanin altinda parenkima hiicreleri
yer almistir. Parenkima hiicreleri yerlerini, iletim demetini yer yer kesintiye ugrayarak kivrimli bir sekilde kusatan
skelerenkima demetlerine birakmustir. fletim demeti igte y1ldiz seklinde olan ksilem ve digta floemden olusmaktadir. Oz
kisminda ise ¢eperleri ligninlesmis biiyiik parenkima hiicreleri yer almistir. Druza nadir olarak rastlanmistir. Epidermada
tily gézlenmemistir (Sekil 5).
3.2.1.3. Cerasus vulgaris (visne) Meyve Sapi Enine Kesiti

Dista genellikle tek sirali, bazen geperleri siiberinlesmis olan hiicrelerden olusan epiderma tabakasinin iistiinde
kalin bir kutikula tabakas1 yer almistir. Epiderma tabakasinin altinda bir kag sirali kollenkima ve kollenkima altinda da
parenkimatik hiicreler yer almaktadir. igte y1ldiz seklinde ksilem ve dista floemden olusan iletim demetlerini sklerenkima
demetleri kusatmustir. Sklerenkima demetleri kivriml bir sekilde yerlesmis ve yer yer kesintiye ugramstir. Oz, dis tarafta
ceperleri ligninlesmis, icte ise ince geperli parenkimatik hiicrelerden olusmustur. Druz gézlenmistir. Epidermada tiiylere
rastlanmamustir (Sekil 6).
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Sekil 6. Cerasus vulgaris (visne) meyve sap1 enine kesit a. Genel goriiniis, b. Kollenkima ve stoma, ¢. Parenkimada druz.
e: epiderma; f: floem; k: kutikula; kl: kollenkima;; ks: ksilem, 6: 6z; p: parenkima; s: sklerenkima; st: stoma.
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3.2.2.1. Cerasus avium (kirmizi meyveli kiraz) Meyve Sapt Yiizeysel Kesiti

Meyve sapindan alinan yiizeysel kesitte, epiderma hiicrelerinin uzun, ince ve diizensiz (kare, dikdortgen, yamuk)
sekilli oldugu saptanmistir. Epiderma hiicrelerinde lignin ve siiberin birikimi gézlenmistir. Epiderma hiicrelerinin
iizerinde yer yer kutikula kirigikliklart goriiliir. Hiicreler i¢inde nisasta birkimleri yer almaktadir. Komsu hiicre sayis1 5-
8 arasinda degisen, anomositik tipte stomalar yiizeyde goriilmiistiir. Druz, karekteristik eleman olarak belirlenmistir (Sekil
7a, b).

3.2.2.2. Cerasus avium (beyaz meyveli kiraz) Meyve Sap1 Yiizeysel Kesiti

Yiizeysel kesitte uzun, ince ve genellikle dikdortgen sekilli, ligninlesmis ya da siiberinlesmis epiderma hiicreleri
gozlenmektedir. Epiderma hiicreleri {izerinde kutikula kirigikliklar1 rastlanmistir, ayrica nisasta birikimleri
bulunmaktadir. Anomositik tipte, komsu hiicre sayis1 5-8 arasinda degisen stomalar bulunmaktadir. Yiizeyel kesitte druz
¢ok nadir tespit edilmistir (Sekil 7c).

3.2.1.3. Cerasus vulgaris (Visne) Meyve Sap1 Yiizeysel Kesiti

Kesitte, ligninlesmis ya da siiberinlesmis ince, uzun, dikdortgen, kare ya da bazen gok kdseli epiderma hiicreleri
goriiliir. Epiderma hiicrelerinin yiizeyi kutikula ile kapli ve bu kutikula tabakasi kirigikliklar seklinde goriillmektedir.
Hiicreler iginde nisasta birikimleri yer almaktadir. Anomositik tipte, komsu hiicre sayis1 5-8 arasinda degisen stomalar
bulunmaktadir. Yiizeyel kesitte druzlara rastlanmistir (Sekil 7d, e).

o

Sekil 7. Cerasus avium (kirmizi meyveli kiraz) meyxlfe sap1 yiizeysel kesit a. Epiderma ve stoma, b. Epidermada druzlar;
c. Cerasus avium (beyaz meyveli kiraz) meyve sap1 yiizeysel kesit, epiderma ve stoma; Cerasus vulgaris (visne) meyve
sap1 yiizeysel kesit d. Epiderma ve stoma, e. Epidermada druzlar.

3.2.2. Toz Drog Incelemesi
3.2.2.1.0rganoleptik Inceleme

Incelenen toz drog oOrnekleri lifli yapida irili ufakli bitkisel parcalar igeren bir goriiniise sahip olup,
kahverengimsi sar1 renktedir. Karakteristik bir koku ve tada sahip degillerdir. Ancak D1 lokasyonundan satin alinan
orneklerin siyah agik kahverengi renge sahip oldugu gozlenmistir.

3.2.2.2. Karekteristik Anatomik Ozellikler
Kiraz ve visne meyve saplarindan hazirlanan toz droglarin, Sartur reaktifi i¢cinde incelenmesi sonucunda, ayirt
edici karekteristik elementler tanimlanmis ve mikroskop goriintiileri verilmistir (Sekil 8).
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Sekil 8. Cerasus avium (kirmizi meyveli kiraz) toz drog numunelerinin karekteristik elemanlar1 a. Epiderma ve stoma,
b. Druzlar, c. Sklerenkima lifleri; Cerasus avium (beyaz meyveli kiraz) toz drog numunelerinin karekteristik elemanlari
d. Epiderma ve stoma, e. Druzlar, f. Sklerenkima lifleri; Cerasus vulgaris (visne) toz drog numunelerinin karekteristik
elemanlar1 g. Epiderma ve stoma, h. Druzlar, 1. Sklerenkima lifleri

4. Sonuglar ve tartisma

Meyvecilik tarihi ve kiiltiirii bakimimdan anayurdumuz olan Anadolu, Diinya’da 6nemli bir yere sahiptir. Bu
nedenle Anadolu, bircok meyve tiiriiniin oldugu gibi kirazin da en eski kiiltiir alanlarindan biri olarak kabul edilmektedir
[26]. Tiirkiye’nin kuzey kesiminde dogal olarak yetisen kiraz, yaygin bir sekilde kiiltiirii yapilan 6nemli ihrag
iriinlerimizden biridir. Dogrudan gida olarak tiiketilebildigi gibi, gida sektoriindeki bazi iiriinlerin hammaddesini
ousturmakta ya da bazi iiriinlerin bilesimine girmektedir. Eksi meyvelere sahip olan vignenin de tilkemizin bir ¢ok yerinde
kiiltiirii yapilmakta, taze olarak tiiketilebildigi gibi meyvelerinden cesitli iiriinlerde hazirlanabilmektedir. Ulkemizin yine
onemli ihrag tirtinlerinden biri olarak yer almaktadir.

Kirazin meyve saplari tibbi amagli olarak halk tarafindan tiiketilmektedir. Ulkemizde ve diger iilkelerde bobrek
rahatsizliklarinin tedavisinde ve zayiflamak i¢in 6dem giderici amagli kullanildig1 bir ¢ok ¢alisma ile tespit edilmistir.
Elmadag’da (Ankara) standart olarak kullanmak {izere bitki topladigimiz sirada, halkla yaptigimiz yiiz yiize goriismeler
ve piyasa Orneklerini satin aldigimiz sirada elde ettigimiz kullanim bilgileri, kaynak verileriyle uyum gostermektedir [7,
8,10, 11, 12, 13, 14].

Cerasus avium (kiraz) tiriine ait beyaz ve kirmizi meyveye sahip standart 6rneklerimizi inceledigimiz zaman,
meyve sap1 uzunluklarinin 4-5.5 cm araliginda oldugu belirlenmistir. Bu bulgunun Tiirkiye Florasi’ndaki kayitla uyumlu
oldugu (30-60 mm) gozlenmistir. C. vulgaris (visne) tiiriine ait meyve sapi bulgumuzun (5.3-7 cm) Tiirkiye Florasi
verilerinin (25-50 mm) biraz iistiinde oldugu belirlenmistir. Her iki Cerasus tiiriiniin meyve saplarinin yiizeyinin tiiysiiz,
diiz ve piiriizsiiz oldugu goriilmiistiir. Bulgularimiza gore ortalamada C. vulgaris tiiriiniin meyve saplarmin daha uzun
oldugu tespit edilmistir.

Piyasadan “kiraz sap1” ad1 altinda satin alman iiriinler incelendigi zaman, iiriinlerin genelde Istanbul ve Ankara
illeri diginda ambalajsiz satildig1 tespit edilistir (Sekil 2d-1, 1, m). Piyasadan aldigimiz 6rnekleri inceledigimizde D1, 11,
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2 ve 1z2 lokasyonlar1 disindaki lokalitelerde sap uzunlugunun Tiirkiye Florasi’ndaki veriyi (30-60 mm) gz oniine
aldigimizda 6 cm’nin iistiine giktig1 gdzlenmistir. Ornekler iizerinde morfolojik incelemeler sonucunda, Srneklerin
genellikle meyve saplarindan olustugu goriilmiis, ancak neredeyse incelenen tim 6rneklerde gok yiiksek oranlarda (% 1-
2) olmamakla birlikte bitkinin dal, yaprak, meyve ve cekirdek kisimlaria rastlanmistir. A2, i1 ve iz2 lokasyonlarinda
%1 oraninda yabanci madde mevcudiyeti (naylon ve odun parcasi vb.) tespit edilmistir. Ayrica D1, H3 ve 1z2
lokasyonlarinda ise %1 oraninda farkli bitkilere ait kisimlarin varligi da belirlenmistir (Tablo 2).

Cerasus avium tiiriiniin beyaz ve kirmiz1 meyveye sahip kiiltiir 6rneklerinden alinan enine kesitlerde, epiderma
hiicrelerinde lignin ya da siiberin birikimi gézlenmistir. Druz varligina nadir olarak rastlanirken, ne ortii tiiyli ne de salgi
tiyll gozlenmemistir (Sekil 4, 5). Alinan yiizeysel kesitte, stomalarin anomositik tipte ve komsu hiicre sayisinin da 5-8
arasinda degistigi gdzlenmistir. Epiderma iizerinde, kutikula kirisikliklarina rastlanirken, nisasta birikimleri gdzlenmistir.
Ayrica yiizeyel kesittte enine kesite gore oldukca yogun sekilde kirmizi kirazda druz varligr tespit edilmistir. Ancak,
beyaz meyveli kiraz 6rnegine ait meyve sapindan alinan yiizeyel kesitte druz varlig1 nadir olarak tespit edilmistir (Sekil
7a-c). Bu da druzlarin epiderma disindaki diger hiicrelerde daha ¢ok olusum gosterdigini gostermektedir. C. avium ve
C. vulgaris tiirlerinin standart 6rneklerinin ve piyasadan satin aldigimiz 6rneklerin toz haline getirilmis numuneleri
incelendigi zaman da bir farklilik gbzlenememistir (Sekil 8). Elde ettigimiz anatomik bulgular kaynak verileriyle genelde
uyumlu bulunmustur [28]. Metcalfe ve Chalk Cerasus tiirlerinde rozet seklinde kristallerin yani druzlarin varligindan ve
stomalarin ise anomositik tipte oldugundan bahsetmistir.

Her iki Cerasus tiirii de piyasada “kiraz sap1” adi altinda satilmakta ve benzer amaglarla kullanilmaktadir [10,
13, 24]. Calisma sonunda elde ettigimiz bulgularda kiraz ve visne meyve saplarinin ayni amagla piyasada bulundugunu
dogrulamistir.

Bitkisel drog terimi genellikle biitiin, par¢alanmis ya da kirilmis halde, genelde kuru, bazen taze, herhangi bir
isleme tabi tutulmamis bitkiler, bitki kisimlari, algler, mantarlar veya likenler i¢in kullanilmaktadir. Bu droglar dogal
yolla yetisen ya da kiiltiirii yapilan bitkilerden elde edilir. Bunlarin miimkiin oldugunca toprak, toz, kum, mantar, bocek
ve diger hayvansal kirlilikler gibi bulasanlar1 igermemeleri gerekir [26]. Bizim piyasadan “kiraz sapi” altinda satin
aldigimiz numuneleri inceledigimizde ise icerdikleri yabanci maddeler, bitkinin diger kisimlarina ait numuneler ve
hijyenik olmamalar1 nedeniyle bitkisel drog olarak uygun nitelikler tasimadiklar1 kanisina varilmustir.

Son yillarda dogaya yonelim, bitkilerin maliyette ucuz maliyetli ve rahat bulunabilmesi gibi nedenlerle
bitkilerden saglik alaninda daha ¢ok yararlanma egilimi goriilmektedir. Bu nedenlerle bitkisel droglarin tiiketimi artan bir
hiza sahiptir. Bu artis karsisinda bitkisel drogun dogru bitkiden elde edilip edilmedigi, drogun saklama kosullart ve hijyen
sartlart gibi bazi hususlarin gézoniinde bulundurulup dikkat edilmesi ve bu konularda halkin ve 6zellikle bitkisel drog
saticilarinin biliglendirilmesi gerekmektedir..
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Abstract
Antifeedant activity of essential oils obtained from Mentha longifolia subsp. longifolia L. HUDSON (Lamiaceae)

against S. vigintiquatuorpunctata (Coleoptera: Coccinellidae) adults that are collected from Ordu were tested in Turkey.
In general, protection of plants against pests is performed using chemical insecticides, However the use of chemical
insecticides on control of the insects creates serious risks on the ecosystem. Lately, scientists are focused on studies about
using essential oils obtained from plants (phytochemicals) as alternatives to chemicals insecticides for pest control.
Similarly essential oils obtained from M. longifolia subsp. longifolia L. was prepared in 5 different doses (312.5, 625,
1250, 2500 and 5000 ppm). As a result, essential oils obtained from M. longifolia subsp. longifolia L. were seen to have
strong antifeedant effects. It were determined positive correlation (r = 0.733, P < 0.005) between increasing concentrations
of the essential oils obtained from Mentha longifolia L. and AFI indices. The AFI value reached a maximum at 5000 ppm.
The AFI value for 5000 ppm is 71.88 = 6.4. Additionally, chemical composition of essential oil of M. longifolia subsp.
longifolia leaves were determined by GC-MS analysis. The main component of essential oil of M. longifolia subsp.
longifolia was 2-Cyclohexen-1-one (39.58) and second one was p-Menthone (16.97%).

Key words: antifeedant, Mentha longifolia, Subcoccinella vigintiquatuorpunctata, essential oil

*

Mentha longifolia subsp. longifolia L. HUDSON (Lamiaceae)’dan elde edilen ug¢ucu yagin Subcoccinella
vigintiquatuorpunctata L. (Coleoptera: Coccinellidae) iizerine Beslenme engelleyici etkileri

Ozet

Tiirkiye’de Mentha longifolia subsp. longifolia L. HUDSON (Lamiaceae)‘dan elde edilen ugucu yaglarin Ordu
ilinden toplanan S. vigintiquatuorpunctata (Coleoptera: Coccinellidae) iizerine antifeedant (beslenmeyi engelleyici) etkisi
arastirllmistir. Zararli boceklere kars: bitkilerin korunmasi genellikle kimyasal insektisitler kullanilarak yapilmaktadir.
Fakat kimyasal insektisit kullanimi ekosistem i¢in ciddi riskler olugturmaktadir. Son zamanlarda bilim adamlari, kimyasal
insektisitler yerine bitkilerden elde edilen ucgucu yaglarin (fitokimyasallarin) kullanimi tiizerine arastirmalara
odaklanmuglardir. Benzer sekilde, M. longifolia subsp. longifolia L.‘dan elde edilen ugucu yag 5 farkli dozda (312,5,
625, 1250, 2500 ve 5000 ppm) hazirlanmistir. Sonug olarak M. longifolia subsp. longifolia L.‘dan elde edilen ugucu
yaglarin S. vigintiquatuorpunctata tiirii lizerinde gii¢lii bir antifeedant etkiye sahip oldugu belirlenmistir. Mentha
longifolia bitkisinden elde edilen ugucu yagin artan derisimleri ile antifeedant etki arasinda pozitif korelasyon korelasyon
(r = 0,733, P < 0,005) belirlenmistir. Antifeedant etki 5000 ppm derisiminde maximuma ulagmstir. 5000 ppm i¢in AFI
degeri 71,88+ 6,4 tiir. Buna ek olarak, GC-MS ile M. longifolia subsp. longifolia yapraklarindan elde edilen ugucu yagin
kimyasal bilesenleri belirlenmistir. M. longifolia subsp. longifolia bitkisinden elde edilen ugucu yagda ana bilesen olarak
%39,58 oraninda 2-Cyclohexen-1-one ve ikinci olarak ta %16,97 oraninda p-Menthone tespit edilmistir.

Anahtar kelimeler: antifeedant, Mentha longifolia, Subcoccinella vigintiquatuorpunctata, ugucu yag
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1. Introduction

S. vigintiquatuorpunctata L. belongs to Coccinellidae family and a phytophagous coccinellid species.
Phytophagous coccinellids known as pests of several plants [1]. S. vigintiquatuorpunctata adults damages on Galega
officinalis L. (Fabaceae) in Turkey. Larvae and adults of this species feeds of the plant leaves. G. officinalis is important
for medically and it is using for forage plant around the world [2, 3]. In general, protection of plants against pests is
performed using chemical insecticides. However the use of chemical insecticides on control of the insects creates serious
risks on the ecosystem [4]. Lately, scientists are focused on studies about using essential oils obtained from plants
(phytochemicals) as alternative to chemicals insecticides for pest control [5]. Especially, Lamiaceae family is an essential
oil rich family. Terpene and phenolic compounds produced by Lamiaceae species are the main components of essential
oils. Phenolic compounds are produced for defense against pathogen, insect and herbivorous attacks [6]. Essential oils
obtained from several plant species belongs to Labiatae family in Turkey has a potantial to pest control and antifeedant
affect. Studies have been conducted to determine effect of these essential oils on both eggs, adults and larvae of pests [7,
8, 9]. In the literature, plant extracts and essential oils obtained from M. longifolia subsp. longifolia (Lamiaceae) have
been found to be an effective biological control agent against many pests [10, 11]. Furtermore, composition of the
chemical compounds of same plant species in different regions (continent, country or city) can be different because of the
soil structure and climatic conditions of growing place [12]. Turkey have the medicinal and aromatic plant rich flora and
several climatic condition. So, determination of antifeedant properties of essential oils from M. longifolia against S.
vigintiquatuorpunctata (Coleoptera: Coccinellidae) adults in Turkey is aimed in this study.

2. Materials and methods
2.1. Insects Collection for test

Adults of S. vigintiquatuorpunctata were collected through Galega officinalis L. plants from the Ordu province
in Turkey, during April to June in 2018. Insect were placed in sterilized plastic box.

2.2. Plant Collection and Essential oil obtained for test

M. longifolia were collected seasonally from Erzurum province in Turkey in 2017. Fresh mint plants were air-
dried at the room temperature in the labratory. Essential oils were obtained from the leaves of plant with Clevenger. Then
oil was stored in +4 °C until used to prepare different concentrations.

2.3. Antifeedant Test

Each test group was set up with petri dishes (6 cm in diam.) each including 1 adult betle.10 petri dishes were
prepared for each dose and the control. The floor of each petri dishes was covered with wet fitler paper to provide the
necessary moisture for beetles. Samely was set up a control group. Experiments were replicated during 3 days.
Concentrations were prepared from the stock essential oils by further dilution in 50% methanol in H»O to produce five
different doses for experiment: 312.5, 625, 1250, 2500 and 5000 ppm according to D’Incao et al. [13]. Leaf discs were
prepared from G. officinalis leaves using a cork borer and weighed before the experiment. Leaf discs were immersed in
the test solution until completely covered. In addition, control leaf discs were immersed in 50% methanol in H,O solution
and all discs were left at room temperature for 3 min. to let the solvent evaporate. Then, each disc was placed in petri
dishes and all test groups placed in growth chamber (Aralab-Fitoklima D1200PLH) (Temperature 25 + 1 C° and 14: 10
light—dark photoperiod). After 6 h, the remnants of leaf discs were removed and dried separately at room temperature to
a constant weight. This process was repeated for each of the three treatment days. The amount of consumed food was
calculated depending on the initial fresh weight of each disc and the dry weight of its remnants.

The antifeedant index was calculated according to; AFl = [(C — T) / (C + T)] x 100 formula [14]. C as the
consumption of control discs and T the consumption of treated discs. The food consumed by the insect that were given
control discs were averaged, and the means were used as C for the calculations of the AFI for each observed T.

2.4. Statistical Analysis

Data statistical analysis performed with SPSS version 17.0 (SPSS Inc., Chicago, IL, USA). Significance of
differences between the means and importance of these differences were calculated one- way ANOVA and Duncan mean
seperation at 0.05 probability. Correlation test (Spearman two tail test) was carried to determine the changes in the
concentration of the essential oil relations between the antiffeedant index. In this study, the average of 3 replicates was
taken.
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2.5. GC-MS Analyses

Identification of components in M. longifolia subsp. longifolia essential oil was performed by Gas
chromatography—mass spectrometry (GC/MS). GC/MS instrument (GC/MS Thermo 1SQ 7000) fitted with a colomn (30m
x 0.25 mm i.d., 0.25um film thickness) was used for qualitative definition. Essential oils were diluted 1/10 in n-hexane
(v/v) provious to analysis. Auto sampler was built for oil injection. Injector temperature was 240°C. Column temperature
was programmed from 100 °C to 240° C, temperatures held for 100°C for 3 min, then gradually increased to 240°C at 4°C
/min kept there for 10 minutes. Helium was used as carrier gas and mass spectra were recorded in the scan mode. The
carrier gas was helium, at a flow rate of 1 mL/min. The ionization voltage was 70 eV. Split ratio was 1:30. The sample
of the 10 pl was used for the analysis. The oil constituents were identified on the basis of their retention times (Rt)
obtained with reference. Mass spectra with those of authentic samples, composition of their mass spectra and
fragmentation patters reported in literature [15] and computer identical with MS-data bank (Wiley & Nist Library).

3. Results

Antifeedant effects of 5 different doses essential oils obtained from M. longifolia subsp. longifolia L.
(Lamiaceae) against S. vigintiquatuorpunctata (Coleoptera: Coccinellidae) adults were evaluated in this study.
Antifeedant indices were calculated according to AFI Formula for each doses (Table 1). And of the analysis 1t was
determined using essentiol oil againest to insects caused statistically significant changes when compared with the control.
According to the results, the Antifeedant index of concentrations of 312 .5, 625, 1250, 2500 and 5000 ppm, was calculated
41.33,45.82,51.25, 61.73 ve 71.88 respectively. The highest AFI value was determined at 5000 ppm and the lowest value
was observed at 312.5 ppm. It were determined positive correlation (r = 0.733, P < 0.005) between increasing
concentrations of the essential oils obtained from Mentha longifolia L. and AFI indices (Table 2). In addition, chemical
composition of essential oil of M. longifolia subsp. longifolia leaves were determined by GC-MS analysis. Their retention
times, compound name and percentage areas are given in the Table 3.Total thirty four—constituents were identified from
essential oil of M. longifolia subsp. longifolia leaves. The main component of essential oil of M. longifolia subsp.
longifolia was 2-Cyclohexen-1-one (39.58), Menthone (16.97%), Piperitone oxide (13.92), Piperitenone oxide (14.52),
Cyclohexanone (2.21) respectively.

Table 1. AFI index of 5 different concentrations of essential oil of Menthalongifolia subsp. longifolia

Concentrations AFI

5000 ppm 71.88 £ 6.4a
2500 ppm 61.73 £5.4b
1250 ppm 51.25+4.9¢
625 ppm 45.82+2.1d
312.5-ppm 41.33+3.3¢

*Each values on concentrations are averages of three replicates. Different letters in the same column are different according to Duncan Multiple
Comparison tests (P < 0.05)

Tablo 2. Correlation table of concentrations of essential oil of Menthalongifolia subsp. longifolia / AFI index

Result Dose
Spearman rho  Result Correlation Coefficient 1000 ,733
Sig (2-tailed) ,000
N 74 74
Dose Correlation Coefficient ,733 1000
Sig (2-tailed) ,000
N 74 74
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Table 3. Chemical composition of the essential oil obtained from M. longifolia subsp. longifolia

Peak RT* Compound Name Area %
No
1 5.95 p-Menthone 16.97
2 6.60 Cyclohexanone 221
3 7.49 SANTOLINA ALCOHOL 0.55
4 7.65 3-Cyclohexene-1-methanol 0.58
5 8.02 1-BORNEOL 0.71
6 8.42 a-Thujone 0.07
7 8.73 Cis-Isopulegone 0.97
8 9.20 Aspidospermidin-17-ol 0.08
9 11.12 2-Cyclohexen-1-one, 39.58
10 11.53  Piperitone Oxide 13.92
11 13.44  Cyclohexanone, 2-(2-butynyl)- 0.15
12 13.80  2-Cyclohexen-1-one, 0.15
3-methyl-6-(1-methylethenyl)-, (S)-
13 1550  Phenol, 2-methyl-5-(1-methylethyl)-(CAS) 0.19
14 15.95  Piperitenone Oxide 14.52
15 16.95  17-Octadecynoic acid 0.20
16 17.34  12-Oxabicyclo[9.1.0]dodeca-3,7-diene, 0.79
1,5,5,8-tetramethyl-,
17 17.95 1,3,5-Triazine-2,4-diamine, 0.20
6-chloro-N-ethyl- (CAS)
18 18.46 13,16-Octadecadiynoic acid 0.05
19 19.48 Cholestan-3-ol, 2-methylene-, (34,53)- 0.23
20 20.21  Hexadecanoic acid, phenylmethyl ester 0.08
21 20.68  trans-Z-a-Bisabolene epoxide 0.22
22 21.24  Ascaridole epoxide 0.15
13 21.65  9-Octadecenoic acid (Z)- (CAS) 0.09
24 2226  9,12,15-Octadecatrienoic acid 0.07
25 25.34  10-Methyl-8-tetradecen-1-ol acetate 0.14
26 25.66  16-Nitrobicyclo[10.4.0]hexadecan-1-0l-13-one 0.05
27 25.99 9,12,15-Octadecatrienoic acid 0.23
28 28.97  a-Levantenolide 0.05
29 29.21  Benz[e]azulen-3(3aH)-one 0.10
30 30.08  Dibenzo[b,k][1,4,7,10,13,16]hexaoxacyc 0.16
looctadecin
31 31.34 Lucenin 2 0.03
32 3240  Cholestan-3-one 0.14
33 34.86 psi.,.psi.-Carotene, 0.07
1,1',2,2'-tetrahydro-1,1'-dimethoxy-
34 38.66 2-Secoandrosta-1,6-diene-17,19-diol 0.95

RT* Retention time (as minutes)
4. Conclusions and discussion

Antifeedant activity of essential oils obtained from M. longifolia subsp. Longifolia against S.
vigintiquatuorpunctata (Coleoptera: Coccinellidae) adults were tested in Turkey in the first time. It were seen increasing
concentrations of the essential oils obtained from M. longifolia subsp. longifolia L have a strong antifeedant effects.
According to the AFI results, it was determined using essentiol oil againest to insects caused statistically significant
changes when compared with the control. Similarly, Bekircan et al. [8] were studied antifeedant effect of 5 different doses
(250, 500, 1000, 2000, 4000 ppm) of essential oils obtained from four different plants (Thymus transcaucasicus Ronniger,
Thymus pseudopulegioides Klokov - Des.-Shost, Thymus leucotrichus Hal. ve Teucrium polium L.) belongs to Lamiaceae
against larvae of Agelastica alni L., (Coleoptera: Chrysomelidae). Experiments done 3 repetitions as in our study and the
highest AFI value were seen as 41.055 at a concentration of 2000 ppm (P <0.05) of Thymus leucotrichus (r = 0.481, P
<0.01). They also observed a positive correlation between dose and AFI index on day 1 and 3 (day 1 r = 0.890, P <0.01,
day 3 r = 0.918, P <0.01). These results show that T. leucotrichus species belonging to Lamiaceae family have a very
strong antifeedant effect against A. alni larvae. It was observed that the highest AFI value (71,88 + 6,4) was reached at
5000 ppm concentration of essential oil obtained from M. Longifolia in our study. The antifeedant effect indices were
calculated at the concentrations of 312.5, 625, 1250, 2500 and 5000 ppm of the essential oil as 41.33, 45.82, 51.25, 61.73
and 71.88, respectively. In addition, a positive correlation was determined between AFI and increased concentrations of
the oil (r = 0.733, P <0.005). This result shows that the increased concentrations of essential oil obtained from M.
longifolia have a strong antifeedant effect on the nutritional behavior of S. vigintiquatuorpunctata adults. 5 different doses
of essential oils obtained from 3 Thymus species (T. transcaucasicus, T. pseudopulegioides, T. leucotrichus) from
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Lamiaceae family collected from Eastern Black Sea region were investigated the antifeedant effect against Leptinotarsa
decemlineata Say. 1824 (Chrysomelidae: Coleoptera) larvae known as an important patato pest in all of the world [9] and
they observed that the T. leucotrichus was reached the highest AFI value (65.548) at a concentration of 2000 ppm. As a
result, they showed that essential oils of T. leucotrichus at 2000 ppm concentration caused a very effective decrease in
eating of L. decemlineata. [16] studied the antifeedant effect of the essential oils obtained from Mentha spicata L. (a
different mint species collected from Iran) against L. decemlineata. They found similar results to our found, as the dose
increase, the antifidant index increased. Alaklabi et al. [17] investigated the antifungal, nematicidal, larvicidal and
antifeedant properties of the Mentha spicata root extracts. They used to determine the antifungal properties, four
differentiated fungi species (Spergillus niger, Candida albicans, Cryptococcus neoformans and Microsporum audouinii),
the root ur nematode (Meloidogyne javanica) to determine the nematicidal effect, Oreochromis mossambicus to determine
the antifeedant effect and the home mosquito (Culex quinquefasciatus) to determine the larvicidal effect. They recorded
that M. spicata root water extract exhibits higher phenolic and flavonoid contents and it has higher larvicidal and
nematicidal activity. Asis known, the essential oils of the Lamiaceae family are rich in Terpene and phenolic compounds,
which provide defense against insects and pathogens [18, 6]. Khani and Asghari [19] determined the chemical
composition of the essential oils from leaves of the M. longifolia by GC-MS as in this study. Their results indicated that
the major compounds of the oil is piperitenon (43.9%), tripal (14.3%), oxathiane (9.3%), piperiton oxide (5.9%) and d-
limonene (4.3%). They studied the toxic effect of the essential oils obtained from leaves of the M. longifolia (L) Huds.
(Lamiaceae) collected from Iran against the important storage pests; Tribolium castaneum Herbst (Coleoptera:
Tenebrionidae) and Callosobruchus maculatus F. (Coleoptera: Bruchidae) and they found the oil have a strong
insecticidal effect and therefore have the potential to be used against these insects. The main component of essential oil
of M. longifolia subsp. longifolia was 2-Cyclohexen-1-one (39.58), Menthone (16.97%), Piperitone oxide (13.92%),
Piperitenone oxide (14.52%), Cyclohexanone (2.21%) respectively in this study. Besides, composition of the essential
oils changes according to climatic and geographic conditions and growth stage of collected plants (Singh and Pandey,
2018). Okut, et al. [20] was collected M. longifolia subsp. longifolia from the natural distribution areas of the Van province
in their study and they found 19.31% Menthone as a main component. Pulegone in 12.42%, Piperitone in 11.05%,
Dihydrocarvon in 8.32%, Limonene in 6.1%, 3-Terpinolenone in 5.66%, 1,8-Cineole in 4.37%, Germacrene D in 3.38%,
Caryopyllene compounds in 3.19%, respectively.

Recently, due to the use of insecticides in agriculture and nature cauces negative effects on ecosystem, studies
are carried out on the use of natural essential oils and extracts obtained from plants against pests [21]. The use of plant-
based products called phytochemicals rather than insecticides is preferred, especially since it does not leave residues in
foods, does not cause resistance in insects and is not a polluting method. There is no detailed antifeedant study about the
S. vigintiquatuorpunctata. It was seen increasing concentrations of the essential oils obtained from M. longifolia subsp.
longifolia have a strong antifeedant effects against to S. vigintiquatuorpunctata adults. Especially, AFI value reached a
maximum at 5000 ppm. For this reason, the essential oils obtained from M. longifolia may have potantiel for the control
of these insects or control of phytophag species belonging to the Coccinellidae family. In addition, the applicability of
these tests in laboratory conditions can be tested in natural areas. Therefore, the results are also important because they
shed light on the further studies.
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Abstract

Artvin, which is famous for greenery land, has a very rich flora in terms of plant diversity and richness. It has
Blacksea climate and place in place has the Mediterranean climate (especially near Coruh River). Soganl village is
located in the province of Artvin-Ardanug. This village distance from the city center is 35 km and it has 850 m altitude.
In this study, The floristic structure of the Artvin-Soganli Village is researched. And also the medicinal and aromatical
plant taxa and their traditional usage of this region were investigated. Plants have been used for different purposes such
as food, medicine, pesticide etc. for a long time. Local floristic investigation and individuals knowladge about the
traditional usage of plant taxa are vital important issue because if these knowladge would not be transferred generation to
generation, local traditional usage of plant taxa will be disappered. As a result of the study 189 naturally plant taxa were
identified and families, scientific names, usage parts, traditional usage of these plant taxa, which had have ethnobotanical
importance, were indicated.

Key words: flora, Soganli Village, traditional usage

Artvin-Soganh Koyii'niin floristik yapis1 ve bu yoredeki bitki taksonlarinin geleneksel kullanimi

Ozet

Yesil dogasiyla tinlii Artvin, bitki gesitliligi acisindan ¢ok zengin bir floraya sahiptir. Genellikle yorede
Karadeniz iklimi hakim olmasina karsin, kismen de Akdeniz iklimi (6zellikle Coruh Nehri yakinlarinda) goriilmektedir.
Soganli kdyii Artvin-Ardanug ilgesinde bulunmaktadir. Bu kdyiin sehir merkezine uzakligi 35 kilometre ve yiikseltisi 850
m’dir. Bu ¢alismada, Artvin-Soganli kdyiiniin floristik yapisi ve yorede bulunan tibbi ve aromatik bitki taksonlarinin
geleneksel kullanimi arastirilmigtir. Bitkiler uzun yillardan beri beslenme, tedavi ve bocek ilaci gibi farkli amaglarla
kullanilmaktadir. Yerel floristik arastirmalar ve ydre halkimin bitkilerin kullamimina iliskin bilgileri hayati dnem
tasimaktadir. Ciinkii eger bu bilgiler nesilden nesile aktarilmazsa geleneksel bitki kullanimi hakkindaki bilgiler gelecekte
yok olacaktir. Arastirma sonucunda 189 dogal bitki taksonu tespit edilmistir ve bu bitki taksonlarindan etnobotanik 6neme
sahip olanlarinin familyalari, bilimsel adlar1, kullanim alanlar1 ve geleneksel kullanim bigimleri belirtilmistir.

Anahtar kelimeler: flora, Soganli Koyii, geleneksel kullanim
1. Giris

Diinyada giderek artan temiz su ihtiyaci ve suyun diinya genelinde kisithi kaynak olusu, insanlar1 dogaya
miidahale etmek zorunda birakmustir. Bu miidahaleler ¢ogu zaman dogaya uyumlu olarak yapilmak istense de,
uygulamada maalesef aksakliklar goriilmekte ve dogaya geriye doniisii imkansiz zararlar verilmektedir. Bu zararin
boyutlarin1 ve neticelerini belirleyebilmek i¢in dogaya yonelerek, doganin bize sunduklarini tanimamiz ve tanitmamiz
gerekmektedir.
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Insanlar yiizyillar boyunca, dogal iiriinleri yapacak, yakacak ve gida amagl kullanmustir. Ancak sanayinin
gelismesine ve metropol yasam alanlarinin olusturulmasina bagli olarak dogaya olan bagimlilik ve gereksinimler
azalmugtir. Dogal iiriinlerin yerini sentetik {irtinler almistir. Ancak dogadan bu uzaklagma insan sagligi iizerinde olumsuz
hatta o6liimciil etkilere yol agmistir. Bu nedenle insanlar yeniden dogaya yonelme ve dogal {iriinlerin tiiketilmesi
konusunda bilinglenmeye ve gelencksel dogadan yararlanma yontemlerini aragtirmaya baslamustir.

Zengin biyolojik ¢esitliligi nedeniyle, Tiirkiye etnobotanik arastirmalar ig¢in olduk¢a biiyiik bir 6neme sahiptir
[1,2]. Caligma kapsaminda belirlenen Artvin-Soganli Koyii (bir kismi baraj dolayistyla 2012 yilindan itibaren sular altinda
kalmustir) floristik agidan degerlendirildiginde, tiir ¢esitliligi ve zenginligi a¢isindan biiyiik 6neme sahiptir. Bu nedenle
yorenin floristik yapisinin bilinmesi 6nem arz etmektedir. Ayrica yorede bulunan insanlarin bu bitkilerden ne sekilde
yararlandiginin da bilinmesiyle nesilden nesile geleneksel bitki kullanim bilgisi aktarilmis olacaktir.

2. Materyal ve yontem
Caligma 2008 - 2009 yillar1 arasinda Artvin iline baghi Ardanug ilgesi Soganli Kdyii’nde gergeklestirilmistir.

Soganli kdyii Artvin-Ardanug ilgesinde bulunmaktadir. Bu kdyiin sehir merkezine uzakligi 35 kilometre ve yiikseltisi 850
m’dir. Soganli Kdyii Tiirkiye haritasi izerinde Sekil 1°de gosterilmektedir.

Bakirkdy / Varik
Vezirkdy £

Arastirma alaninin floristik yapisinin belirlenmesi i¢in, vejetasyon periyodunun baslangi¢ ve bitis tarihleri
arasinda toplanan bitki taksonlarinin “Flora of Turkey and the East Aegean Islands™ adli eserden [5,6] yararlanilarak
teshisi gerceklestirilmistir. Ayrica resimli bitki atlaslarindan [7,8,9], ¢esitli bitki kilavuzlarindan [10,11] da
yararlanilmistir [12]. Bitki taksonlarinin giincel durumunu belirlemek ve literatiire bagli etnobotanik bulgularin yerel
isimlendirmelerini yapmak i¢in ise “Tirkiye Bitkileri Listesi (Damarl Bitkiler)” [13].

Artvin-Ardanug Soganl Koytindeki endemik bitki taksonlarinin fitocografik bolgeleri, endemik olup olmadigt
ve endemik taksonlarin Tiirkiye Bitkileri Kirmiz1 Kitabi’na [14] gore tehlike kategorileri belirlenmistir.

Bitkilerin geleneksel kullanim bigimleri yore halkinin bilgi aktarimlar sayesinde ve literatiir kaynaklari ile
belirlenmistir. Bu bilgi aktarimi Soganli koytindeki kisiler ile yiiz yiize yapilan goriigmelerle ve anket formu kullanilarak
gercgeklestirilmigtir. Anket katilimcilart 6zellikle orta yas iistii kisilerden ve bu kisiler tarafindan 6nerilen yore halki
arasindan seg¢ilmistir. Anket formu bitkilerin nasil ve ne amacla kullanildigini belirlemek (ilag, gida, baharat, hayvan
yemi, dini inanglar vb.) i¢in olusturulan sorulari igermektedir.

3. Bulgular

Yapilan c¢alisma sonucunda 189 adet bitki taksonu yorede tespit edilmistir ancak bu bitki taksonlarindan 84
adetine (%44,44) iliskin atnobotanik agidan bitki kullanim yontemleri ¢alisma kapsaminda belirlenememistir. 60 adet
(%31,74) bitki taksonunun yoredeki geleneksel kullanim yontemleri belirlenmistir. 45 adet (%23,80) bitki taksonunun ise
etnobotanik 6nemi literatiir taramas1 sonucunda tespit edilmis olup, bu taksonlara iliskin yore halkinin herhangi bir
etnobotanik bilgisinin olmadigi saptanmustir. Etnobotanik oneme sahip olan bitki taksonlarimin; familya, tehlike
kategorisi, fitocografik bolgesi, kullanilan bitki kismi gibi 6zellikleri Tablo 1 ve Tablo 2’de verilmistir.
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Tablo 1. Artvin-Ardanug yoresinde bulunan ve yore halki tarafindan kullanilan bitki taksonlarinin, etnobotanik agidan

Onemi, fitocografik bolgesi, latince ad1

yoresel adi ve kullanilan bitki kisimlar

Fito- Kullanilan
Familya Latince Adi Yoresel Adi cografik Kullanim Amaci
o o Kism
Bolgesi
Adoxaceae Sambucus ebulus L. Yilgin - Yaprak Bocek oldiiriicii olarak
Anacardiaceae Cotinus coggygria Scop. Duman agact | - Yaprak Ates dustiriicti
Apiaceae Sanicula europaea L. - - Yaprak Karin ve mide agrisina karsi
Araliaceae Hedera helix L. Sarmagik - Yaprak Mide agrisi tedavisinde
. . . T k st . "
Aspleniaceae Asplenium ruta-muraria L. Duvar sagag1 - kl(;]:;? ustd Hemoroit tedavisinde
Cichorium intybus L. - - Kok Karin agrisi tedavisinde
Cota altissima L. - - Cigek Bronsit ve oksiiriik
Cota tinctoria L. var.
Asteraceae . . - i i oksiirt
tinctoria Sar1 papatya Cicek Bronsit ve 6ksiiriik
Telekia speciosa (Schreber - Auvr.-Sib. .
P ( ) Giines ¢igegi Kok Akciger rahatsizliklarinda
Baumg. el.
nogl m officinale L. Avr.-Sib.
Cynog OS§U_ otficinate Kopek dili Sib Yaprak Yaralar iyilestirici olarak
subsp. officinale el.
Boraginaceae Hirk.- Toprak alt1 Oksiiriik ve Soguk algmlig:
mphytum rum L h. | - L
Symphytum asperum Lepec Karad. el. kisim tedavisinde
Alliaria petiolata (Bieb.) S
Brassicaceae Cavara & Grande Yaprak Yaralari iyilestirici olarak
Caps-ella bursa-pastoris (L.) - Kozm. Toprak st Kadin hastaliklari tedavisinde
Medik. kisim
- icek. k .
Campanulaceae Campanula latifolia L. Can gigegi S;glfél; yapra C vitamini olarak
P subsp. latifolia fiees
Capparis sicula Veill. . Cicek .
Capparaceae - . Kapari - Yiyecek olarak
PP herbacea (Willd.) Inocencio p tomurcuklart y
Convolvulus arvensis L. Beyaz Kozm. Toprak fsti Romatizmal hastaliklarda
Convolvulaceae sarmagik kismi
Cfmvolvulus holoser_lceus Beyaz Ir-Tur. el. Toprak st Romatizmal hastaliklarda
Bieb. subsp. holosericeus sarmasik kismi
Auvr.-Sib. Yi k olarak ve ishal giderici
Cornaceae Cornus mas L. Kiziletk vr.-Sib Meyve |¥ece o_a ak ve ishal giderici
el. etkiye sahip
. . Trabzon -
Diospyros kaki L. - Meyve Yiyecek olarak
hurmasi
Ebenaceae —
Kiigiik
Diospyros lotus L. meyveli - Meyve Ishal ve karm agrismda
hurma
. Toprak istii .
. Equisetum hyemale L. Cam otu - Idrar yolu hastaliklarinda
Equisetaceae kisim
. . Toprak ustii .
Equisetum telmateia Ehrh. Cam otu - Jasim Idrar yolu hastaliklarinda
. Delikli Avr.-Sib. guk alginhigina k okstiriik
Hypericum montanum L. elikli ot, vr.-Sib Yaprak Sogu_ 2-1 ginlhigina kars1 ve okstirt
Hypericaceae Mayasil otu el. tedavisinde
P . .. Delikli ot, Soguk alginligia kars1 ve oksiiriik
Hypericum montbretii Spach - Yaprak .
Mayasil otu tedavisinde
Seker hastaliklarinin tedavisinde ve
. . Tohum ve .
Juglandaceae Juglans regia L. Ceviz - kina ile karigtirilarak sa¢ boyasi
meyve
olarak
Juncus effusus L. subsp. Toprak tistii
P Sazak - oprax us Sepet yapiminda
Juncaceae effusus kismi
Juncus inflexus L. subsp. Toprak tistii
. Sazak - Sepet yapiminda
inflexus kism
. . T k istii Mide bulant ide ag
Mentha puleglum L. Yabani nane R oprak ust 1de bulantisi ve mide agrisina
kismi kars1
Lamiaceae L Yaprak, L -
Salvia viridis L. Ada cay1 Ak. el. Cicek Yara ve sivilce tedavisinde
Ilaria orientalis L. Toprak {istii
Scutella |-a 0 I? talis Kus gagasi Ir.-Tur. el. oprak st Mide rahatsizliklarinda
subsp. orientalis kismi
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Tablo 1. Devam ediyor

Sideritis montana L. subsp. ) Ak el. Toprak iistii Mide rahatsizliklarmda
montana kismu
Stachy§ |be'r|ca M'l.aleb.' - Ir.-Tur. el. Gigek, Hemoroit tedavisinde
subsp. iberica var. iberica Yaprak
Thymus sipyleus Boiss. . .
. Toprak st Soguk algmlhig d
subsp. rosulans (Borbas) Kekik - oprax usti OSuX A'BINNEL VE mude
kismu rahatsizliklarinda
Jalas
Ziziphora capitata L. Kekik - Yaprak Oksiiriik tedavisinde
Lauraceae Laurus nobilis L. Defne Ak. el. Yaprak Soguk algmhigina kars: ve baharat
olarak
Tilia rubra DC. subsp. Cigek ve Soguk algmlig1 ve mide
Malvaceae . Ihlamur -
caucasica (Rupr.) V. Eng. brahte rahatsizliklarinda
Ficus carica L. subsp. carica | Incir Ak. el. Lateks Sigil Tedavisinde
M .
Morus alba L. Dut - eyveve Seker hastaligi tedavisinde
yaprak
Moraceae —
. Meyve ve Seker hastaligi1 ve Kanser
Morus nigra L. Kara dut - .
yaprak tedavisinde
Meyve ve .
Morus rubra L. Kara dut - Y Seker hastalig1 tedavisinde
yaprak
Papaveraceae Papaver arenarium Bieb. Gelincik - Geng kapsiil Yiyecek olarak
. Plantago lanceolata L. Sinir otu, i Yaprak Yara.l tedavisinde, iltihap kurutucu
Plantaginaceae Damar otu ve yiyecek olarak
Plantago major L. subsp. Sinir otu, i vaorak Yara tedavisinde, iltihap kurutucu
major Damar otu P ve yiyecek olarak
Anagallis arvensis L. var. Toprak istii L -,
. aga_ S arvensis a - - oprak ustu Yara ve sivilce tedavisinde
Primulaceae arvensis kismu
Lysimachia verticillaris ) ) Toprak stii Soguk algmlig1 ve bronsit
Spreng. kismi tedavisinde
Adonis aestivalis L. subsp. .
Ranunculaceae - P Kus gozii - Cigek Idrar soktiiriicti
aestivalis
. . Toprak istii . .
Rhamnaceae Frangula dodonei Ard. Barut agaci - s Bagirsak agrilarinda
Crataegus pentagyna Waldst. Auvr.-Sib. Yaprak ve
. - Al . Kalp rah likl
& Kit. ex Willd. ¢ el. gigek alp rahatsizliklarinda
. . Auvr.-Sib. - ..
Fragaria vesca L. Cilek el Meyve Seker hastaliginin tedavisinde
. . Musmula, Auvr.-Sib. .
Rosaceae Mespilus germanica L. ’ Meyve Yiyecek olarak
pHius g Besbiyik el. W y
Rosa canina L. Kusburnu ) Meyve Soguk alginligina kars1 ve marmelat
yapiminda
Rubus canescens DC. var. Avr-Sib
glabratus (Godron) Bogiirtlen ol T Meyve Kansere kars1 ve regel yapiminda
P.H.Davis & Meikle '
Asperula glomerata (Bieb.)
. riseb. . rianth Toprak tistii
Rubiaceae Griseb. subsp. riantha - - oprak ustu Kalp rahatsizliklarinda
(Hausskn. ex Bornm.) kismi
Ehrend.
Santalaceae Viscum alburm L. subsp. Yap.lsl.(an ot - Yaprak Kalp rahatsizliklarinda
album Zehirli ot
. Auvr.-Sib. icek .
Scrophulariaceae Verbascum thapsus L. Sigir kuyrugu el Szigfakve Cilt hastaliklarinda
Solanum americanum Mill. - - Meyve Soguk algilig: tedavisinde
Solanaceae Kanser ve Seker hastali@
Physalis alkekengi L. Kandilotu - Meyve ANSET V YeXer astatls
tedavisinde
Urticaceae Urtica dioica L. Cingar, Auvr.-Sib. Toprak ustii Kgnser ve Romatizma tedavisinde,
Isirgan el. kismu yiyecek olarak
L T k istii . .
Verbenaceae Verbena officinalis L. - - kl?:;? us Yilan zehrine kars1 panzehir olarak
Xanthorrhoeaceae As;_)hodelme lutea (L) - - Toprak tisti Kuvvet verici olarak yenilir
Reichb. kismi

“Karad. el. (Karadeniz elementi), D. Karad. el. (Dogu Karadeniz elementi), D. Ak. el. (Dogu Akdeniz elementi), Avr.-Sib. el. (Avrupa-Sibirya elementi),
AKk. el. (Akdeniz elementi), Ir.-Tur. el. (Iran-Turan elementi), Hirk.-Karad. el. (Hirkanya-Karadeniz elementi), Kozm. (Kozmopolit) End. (Endemik)
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Tablo 2. Artvin-Ardanug yoresinde bulunan bitki taksonlarinin, latince adi, etnobotanik agidan dnemi, fitocografik bolgesi, yoresel adi
ve kullanilan bitki kisimlart

(Boiss.&Huet)Aktoklu

Fito- Kullamlan
Familya Latince Ad1 Yoresel Adi cografik Kism Kullanim Amaci
Bolgesi
. Yaprak, .
Amarvilidaceae Allium scorodoprasum L. Deli sogan i soan Yiyecek olarak ve salata
y subsp. rotundum (L.) Stearn s 5 yapiminda [12]
. - . M .
Anacardiaceae Rhus coriaria L. Derici sumagi - toﬁﬁe ve Gida ve tedavi [15]
Api Ch hyllum byzanti Toprak tistii
placeae acropnylium byzantinun Hilakotu Karad. el. oprak st Yem olarak [16]
Boiss. kismi
Cynanchum acutum L. subsp. e . - . .
Apocynaceae acutum Siitlii sarmagik - Kok Kokii kusturucu etkiye sahip [17]
Asparagaceae Ornithogalum narbonense L. | Tiikriik otu Ak. el. Yaprak Yiyecek olarak [18]
. Toprak iistii
. . Avr.-Sib. guk alginhg 1 1
Bellis perennis L. Koyungozii elvr Sib kismu, j;g: enaiilinal‘%nl’:ffz?n besleme,
' Kapitulum § renglal ag
. . . . R kulum
Echinops orientalis Trautv. Dag sekeri Ir.-Tur. el. esaptakulu Yemek yapiminda [19]
. . Auvr.-Sib. Toprak iistii
Asteraceae Inula britannica L. Cayir andiz1 praic st Siipiirge yapiminda [20]
el. kismi
Tragopogon reticulatus . Toprak tistii .
Boiss. & Huet Hinza s Tansiyon hastaliklarinda [21]
. . Toprak istii .
Xanthium spinosum L. Pitrak - s Deve yemi olarak [22]
Xeranthemum annuum L. Kagitcicegi - Govde Stiptirge yapiminda [18]
Yara temizleme, mide agrisi, kan
. . T k ustii durd N kl
Alnus glutinosa (L.) Gaertner | Sakalli Avr.-Sib. oprak s Hrdurictl, yapra an ?_’e,r,n
. kismu olarak, tohumlar 6giitiiliip balla
barbata (C.A. Meyer) Yalt. kizilagag el. .
Betulaceae karistirilarak hemoroit
tedavisinde [12]
Hamur sehpasi, ev geregleri,
Carpinus_orien_talis Mill. istiric i Odun ¢ocuk oyuncagi, ¢eyiz sandigi,
subsp. orientalis erzak dolabi ve mutfak tezgahi
yapiminda [23]
Toprak {istii kismi akciger
bozukluklart ve mide
Toprak alti ve roblemlerinin tedavisinde
Blechnaceae Blechnum spicant (L.) Roth Tarak egreltisi - st kismi P . o
yapraklar harici olarak cilt
yaralarinda, kokleri ishal
tedavisinde [24]
. . . T k iistil Ates diistiriicii fra soktiiriicii
Boraginaceae Heliotropium europaeum L. Akrep otu Ir.-Tur. el. oprak us ©§ Cugtinictl ve satfa soktirtict
kismi [18]
. . Geng .
Silene compacta Fisch. Kanlibasira otu - siirgginler Yiyecek olarak [25]
Caryophyllaceae — - - — -
ryopny Vaccaria hispanica (Mill.) Ekin ebesi ) Kok Kokler terletici, safra ve idrar
Rauschert soktiiriicii etkiye sahip [21]
Idrar artt tishil
Convolvulaceae Cuscuta europaea L. Bostanbozan - Cigekli dallar rar a" mm Ijlus 1, gazve
safra soktiirticti [17]
Crassulaceae Sedum album L. Cobankavurgast | - Meyve Yiyecek olarak [26]
Seker hastalig1 tedavisinde,
Mewve. odun bobrek taslarmi diigiirmede,
Ericaceae Arbutus andrachne L. Sandal agac1 - ve ya |:ak odunu yas iken yumusak olmasi
yap nedeniyle kasik yapiminda [17]
[27]
Lotus corniculatus L. var. Tiim bitki .
tenuifolius Gazalboynuzu - s Hayvan yemi [28]
Fabaceae Onobrychis oxyodonta Boiss.
var. armena Kir korungast - Tiim bitki Hayvan yemi [29]
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Tablo 2. Devam ediyor

Cigek, .
s Kabizlik 30
Trifolium ochroleucum Huds. | Mizrak tiggiilii - Yaprak ve brzlik giderici [30]
kok
. Origanum rotundifolium Yuvarlak Toprak iistii .
Lamiaceae 'g Karad. el. oprak Ustl Peyzaj amagh [31]
Boiss. mercan kismu
Yaprak
Solunum ve sindirim sistemi
Malvaceae Malva sylvestris L. Ebegiimeci - tahrigleri ve iltihaplarinda
koruyucu olarak [17], [27]
. . Toprak istii
Oleaceae Jasminum fruticans L. Boruk Ak. el. k:;‘:;? ustd Siipiirge yapiminda [31]
Onagraceae Epilobium parviflorum Iraz yakiotu Cigek Bal yapiminda [33]
g Schreber yaxo &e yap
. . . . Toprak iistii Kabizlik giderici da olarak
Oxalidaceae Oxalis corniculata L. Sari eksiyonca Kozm. oprax ustu ao1ZIIK grdericl ve gica olara
kismi [12]
Cay seklinde i¢ilirse viicudu
Tonrak istii terleterek zararli maddeleri
Fumaria officinalis L. Sahtere Ir.-Tur. el. leII)Ill atmada, Kuvvet verici olarak,
Papaveraceae sedef hastalig1 ve egzama
tedavisinde [34]
Glaucium grandiflorum e .
Boiss. & Huet var. Develalesi Ir.-Tur. el. Toprak dstii Yiyecek olarak [19]
. kismi
grandiflorum
Kozalaklar kaynatilarak
. . . Auvr.-Sib. Kozalak ve romatizmal agrilarin tedavisinde,
Pinaceae Pinus sylvestris L. Sarigam . L . .
el. regine recinesi brongit ve mide
agrilarmin tedavisinde [35]
Poaceae Echinochloa crus-galli (L. . -
galli (L) Darican - Olgun bitki Herbisit sprey olarak [36]
P.Beauv.
. . . . Toprak {istii i I [1
Pteridaceae Adiantum capillus-veneris L. | Baldirikara - kl(;l:‘;? ust Gida ve tedavi amagl [15]
Yaprak ve .
. . H: larda ishal ve tsii
Helleborus orientalis Lam. Copleme - toprak alt1 ayvan-arda 1shial ve tsumeye
kars1 [37]
Ranunculaceae kismu
. Toprak alt Romatizmal agrilarin tedavisind
Ranunculus muricatus L. Kutsaldefne - oprax alt omahizmat aghiafin tedavisince
kismi [38]
Ranunculus polyanthemos L. | Savotu - - Otlu peynir imalinde [39]
Reseda lutea var. lutea Fisch. | Muhabbet Toprak alt1 Karin agrismnin giderilmesinde
Resedaceae . -
& C.A.Mey. cicegi kismu [26]
Kalp ve eklem,
Rhamnaceae Paliurus spina-christii Mill. Karacali - Meyve romatizmalarinda, bobrek tast
tedavilerinde [40]
Crataegus azarolus L. var. .
. Miizmiildek - Meyve Yiyecek olarak [41
pontica (K. Koch) tzmuice W Y (41]
Rosaceae Pyrus communis L. subsp. .
yrus e A P Kaf armudu - Meyve Yiyecek olarak [26]
caucasica (Fed.) Browicz.
r rminalis (L. Akgaag .
Sorbus tormina |s_ ( .) caaga? - Meyve Yiyecek olarak [42]
Crantz. var. torminalis yaprakli iivez
Dikenucu, Stirgiin, Beyin hiicrelerini yenilenmesi
Smilacaceae Smilax excelsa L. Anadolu Karad. el. meyve icin ve Marmelat, salata, yemek
saparnasi olarak [12]
Yaprak ve g .
Cildi giizellestirmede [12
Atropa belladonna L. Giizelavrat otu - meyve ildi giizellegtirmede [12]
Solanaceae
Cocuk oyunlarinda tarak olarak
Meyve, ..
. L [37], yapraklari astim tedavisinde
Datura stramonium L. Boru ¢igegi - tohum ve . .
aorak sigara olarak [17], haricen yara
yap iyilestirici olarak [43]
Cayrr Cicek Ust solunum yolu, oksiiriik,
Violaceae Viola sieheana Becker Y . - ¢ bronsit ve siniizit tedavisinde, cilt
meneksesi

temizliginde [30]
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Alanda saptanan ancak gerek yore halki tarafindan gerekse literatiir taramasi sonucunda etnobotanik acidan
Onemi tespit edilemeyen bitki taksonlarimi tehlike kategorileri agisindan degerlendirdigimizde; VU; 2 (Astragalus
adzharicus Popov., Astragalus sommieri Freyn), Endemik; 4 (Bupleurum brachiatum C. Koch ex Boiss., Linaria
genistifolia (L.) Mill. subsp. artvinensis P.H.Davis, Psephellus taochius Sosn., Sempervivum davisii Muirhead subsp.
davisii), Endemik, LC;7 (Centaurea woronowii Bornm., Chesneya elegans Fomin., Convolvulus pseudoscammonia C.
Koch, Gypsophila simulatrix Bornm. & Woron., Saponaria picta Boiss., Sempervivum glabrifolium Boriss., Silene
olympica Boiss. var. olympica). takson tespit edilmistir. Bitki taksonlar1 fito-cografik bélge agisindan
degerlendirildiginde; Avrupa.-Sibirya. elementi; 14 (Aristolochia pontica Lam., Ballota nigra L. subsp. nigra,
Cephalanthera longifolia (L.) Fritsch, Galium palustre L., Galium rotundifolium L., Geranium asphodeloides Burm.
subsp. asphodeloides, Hylotelepium telephium (L.) H.Ohba, Linaria genistifolia (L.) Mill. subsp. artvinensis P.H.Davis,
Linaria vulgaris Mill., Listera ovata (L.) R.Br., Luzula forsteri (Sm.) DC., Poa supina Schrader, Polygala alpestris Rchb.,
Scrophularia umbrosa Dum.), Iran-Turan elementi; 10 (Astragalus adzharicus Popov., Centaurea woronowii Bornm.,
Chesneya elegans Fomin., Convolvulus pseudoscammonia C. Koch, Euphorbia orientalis L., Hedysarum huetii Boiss.,
Paracaryum laxiflorum Trautv., Psephellus taochius Sosn., Sempervivum davisii Muirhead subsp. davisii, Silene
olympica Boiss. var. olympica), Akdeniz elementi; 3 (Carex flacca Schreber subsp. erythrostachys (Hoppe)Holub,
Lathyrus aphaca L. var. floribundus (Vel.) K. Maly, Nepeta italica L.), Karadeniz elementi; 7 (Centaurea salicifolia
Bieb. ex Willd. subsp. abbreviata C. Koch, Gypsophila simulatrix Bornm. & Woron., Micromeria elliptica C. Koch.,
Omphalodes cappadocica (Willd.) DC., Paracynoglossum glochidiatum Wall., Saponaria picta Boiss., Sempervivum
glabrifolium Boriss.), Dogu Akdeniz elementi; 1 (Periploca graeca L. var. graeca), Hirkanya Karadeniz elementi;
(Trifolium canescens Willd.), Dogu Karadeniz elementi; 1 (Potentilla kotschyana Fenzl) adet takson olarak tespit
edilmistir.

Arastirma alaninda tespit edilen diger bitki taksonlari; Agrostemma githago L., Alyssum xanthocarpum Boiss.,
Buglossoides arvensis (L.) Johnston, Carthamus lanatus L., Circaea lutetiana L., Cirsium rigidum DC., Clinopodium
serpyllifolium (M.Bieb.) Kuntze subsp. serpyllifolium, Clypeola jonthlaspi L., Conringia orientalis (L.) Dumort,
Consolida hohenackeri (Boiss.) Grossh., Crucianella gilanica Trin. subsp. pontica (Ehrend.) Ehrend., Crypsis
schoenoides (L.) Lam, Cytisus hirsutus L., Dactylis glomerata L. subsp. hispanica (Roth) Nyman, Eragrostis barrelieri
Daveau, Festuca arundinacea Schreber subsp. arundinacea, Galium subuliferum Somm. & Lev., Lathyrus laxiflorus
(Desf.) O.Kuntze subsp. laxiflorus, Lepidium perfoliatum L., Lycopus europaeus L., Marrubium anisodon C. Koch,
Matteucia struthiopteris (L.) Tod., Nigella segetalis Bieb., Oreopteris limbosperma (All.) Holub, Orobanche elatior
Sutton, Phegopteris connectilis (Michx) Watt, Potamogeton natans L., Pterocephalus plumosus (L.) Coulter., Ranunculus
arvensis L., Ranunculus chius DC., Rhamnus pallasii Fisch. & C.A.Mey, Ruta suaveolens DC., Gagea sp., Ophrys sp.,
Saccharum ravennae (L.) Murray, Salvia aethiopis L., Scirpus sylvaticus L., Torilis nodosa (L.) Gaertner, Turgenia
latifolia (L.) Hoffm., Veronica persica Poir., Vincetoxicum fuscatum (Hornem.) Reichb. subsp. fuscatum ve
Xeranthemum inapertum (L.) Miller’dir.

4. Sonugclar ve tartisma

Artvin-Ardanug¢ Soganli Koyl halki tarafindan yorede etnobotanik agidan yararlanilan ve yorenin florast
icerisinde Tiirkiye ve Diinya’da etnobotanik kullanima sahip olan bitki taksonlarini belirlemek maksadiyla yapilan bu
calismada, 67 familya ve 163 cinse ait toplam 189 tiir ve tiir alt1 bitki taksonu tespit edilmistir. En ¢ok bitki taksonu igeren
familyalarin igerdigi bitki taksonu sayis1 ve yiizde olarak ifadesi Sekil 2’de gosterilmistir.

Familya

D

= Asteraceae

11; %6 = Boraginaceae
Fabaceae

m Lamiaceae
Poaceae
Ranunculaceae

= Rosaceae

m Diger

Sekil 2. Arastirma alanindaki bitki taksonlarinin familyalara gore dagilimi
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Dogu Karadeniz Bolgesi’nde ve Avrupa-Sibirya floristik Bélgesi’nin Kolsik sektoriinde yer alan Artvin-Ardanug
yoresinde yer alan bitki taksonlarinin Fitocografik bdlgeleri ¢aligma kapsaminda belirlenmistir ve alanda en ¢ok Avrupa-
Sibirya elementi oldugu saptanmustir. Bu bitki taksonlarinin fitocografik bolgelere dagilimi Sekil 3’de gosterilmistir.

Fitocografik Bolge

o Karad. el. m D.Karad. el. D.Ak.el.
o Avr.-Sib.el. m Ak.el. Ir.-Tur.el.
m Hirk.-Karad.el. m Kozmopolit m Diger

Sekil 3. Arastirma alanindaki bitki taksonlariin fitocografik bolgelere dagilimi

Yorede bitki taksonlarinin etnobotanik agidan en ¢ok kullanilan bitki kisimlari; toprak iistii kisim, yaprak,
meyve, ¢igek ve kdk olarak tespit edilmistir ve Sekil 4’de sayisal olarak ve yiizde olarak bu durum gosterilmistir.

Kullanilan Bitki Kismi

W Toprak Gstii kismi m Cicek Yaprak ®mKok = Meyve

Sekil 4. Arastirma alaninda tespit edilen bitki taksonlarinin etnobotanik 6neme sahip bitki kisimlari

Arastirma alaninda saptanan ve etnobotanik 6neme sahip olan 105 adet bitki taksonunun, 75’1 tedavi, 18’1 gida,
7’si hayvanlar i¢in yem olarak, 11’inin ise farkli amaclarla kullanildig: tespit edilmistir. Arastirma alaninda yapilan
anketlere katilanlarin yas ortalamasi1 57°dir ve % 81’ini kadinlar olusturmaktadir.

TUCN kirmuzi liste ve 6lgiitlerinin baglica amaci tiirlerin kiiresel dlgekte tilkenme hizlarinin 6niine gegebilmek
ve Biyolojik cesitliligin degisimine dair kiiresel bir dizin olugmasii saglamaktir. Bu baglamda yoredeki bitki
taksonlariin tehlike kategorisindeki durumlari incelendiginde zarar gorebilir (VU) kategorisinde 2 tiir ve diisiik riskli
(LC) kategorisinde 7 tiir belirlenmistir. Ancak tehlike katagorisi agisindan alanda belirlenen bitki taksonlari
degerlendirildiginde, etnobotanik olarak kullanilan bitki taksonlariin tehlike katagorisinin olmadig: tespit edilmistir.
Ayrica arastirma alaninda 11 tane endemik bitki taksonu belirlenmistir. Ozellikle bu taksonlarin korunmasi énem arz
etmektedir.

Baraj yapimindan etkilenecek olan (Soganli kdyii gibi) yiiksek biyolojik cesitlilige sahip alanlardaki bitki
taksonlart benzer ekolojik kosullar gosteren alanlara tasinmali ve siirdiiriilebilirlikleri saglanmalidir. Endemik bitki
taksonlarimin habitatlarinin da korunmasi 6ncelikli konu olmalidir. Baraj yapimindan sonra da bu yorelerde ¢aligmalar
yapilarak dnceki ve sonraki durum kiyaslanmali ve bitkisel biyolojik ¢esitliligin ne sekilde etkilendigi ortaya konmalidir.

Barajlarin beklenen fonksiyonlar1 (toprak ve su kaynaklarmin rasyonel bir sekilde kullanilmasi) yerine
getirebilmesi i¢in, ¢evresindeki araziyi (6zellikle yukar1 yagis havzalart) bitki ortiisii (orman oncelikli) ile kaplamak
gerekir. Ayrica su iretimi yapilan her yerde iklim, reliyef, toprak, bitki ortiisii ve bunlar arasindaki karmasik ekolojik
iligkiler dikkate alinmalidir [44].
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Tesekkiir

Calismaya katilimlar1 ve bilgi paylagimi ile destek veren Soganli Koyii halkina tesekkiir ederiz.
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Abstract

Cousinia boissieri Buhse, belonging to section Leiocaules Bunge, is biennial or perennial herbaceous usually
growing dry, stony slopes and steppe in the Iran, Turkey and Irag. In present study, the micromorphological, anatomical
and palynological features of this species have been examined. In addition, distribution map and coloured photographs of
Cousinia boissieri are presented. Number of cortex cells, number of vascular bundles in midrib and midrib shape are
found to be significant characters. Pollen grains are tricolporate aperture and prolate-spheroidal shape. Scanning Electron
Microscopy investigations showed that exine sculpturing pattern of pollen grains is verrucate. Pollen features can be
useful character for separating to species belonging to Cousinia genus. Morever in this study first time of a species
belonging to Cousinia genus is examined achenes micromorphological and surface ornamentation of achene coat is
found as reticulate. This micromorphologic features of achene can be used for taxonomic purposes.

Key words: Asteraceae, Anatomy, Cousinia boissieri, Micromorphology, Turkey

*

Tiirkiye de Yetisen Cousinia boissieri tiiriiniin Anatomik, Palinolojik ve Mikromorfolojik Ozellikleri

Ozet

Seksiyon Leiocaules Bunge i¢inde yer alan C. boissieri Buhse tiirii iki yillik veya ¢ok yillik otsudurlar, genellikle
Iran, Tiirkiye ve Irak’in kuru, tashk yamaclar, ve bozkir alanlarinda yetisir. Bu calismada, C. boissieri tiiriiniin
mikromorfolojik, anatomik ve palinolojik 6zellikleri incelenmistir. Ayrica, renkli fotograf ve dagilis haritasi sunulmustur.
Korteks hiicrelerinin saysisi, orta damardaki iletim demetlerinin sayisit ve orta damar seklinin dnemli bir sistematik
karakter oldugu bulunmustur. Polen tanelerinin apertiir tipi trikolporat ve polen sekli prolat-siferoidaldir. SEM mikroskop
incelemeleri gosterdiki polen ekzin ylizey sisleri verrukattir. Ayrica bu ¢alismada ilk kez Cousinia cinsine ait olan bir
tirtin akenleri mikromorfolojik yonden incelenmis ve aken yiizey siisleri agsi olarak tespit edilmistir. Akenin bu
mikromorfolojik 6zelligi taksonomik amaglar i¢in kullanilabilir.

Anahtar kelimeler: Asteraceae, Anatomi, Cousinia boissieri, Mikromorfoloji, Tiirkiye
1. Introduction

Cousinia Cass. (Asteraceae, Cardueae) is one of the largest genus in the Asteraceae and comprises approximately
700 species [1; 2; 3; 4].

Most of its species are centred in the mountainous region covering from Turkestan westwards across Afghanistan
and Iran to Turkey [1; 5; 6; 7]. It is exceptional in containing so many species in a comparatively small area [8].

The genus Cousinia [9] has been investigated from different point such as taxonomical [2; 10; 11; 12; 13; 14; 15;
16;17; 18; 19; 20], anatomical [21], palynological [12; 22; 23; 24; 25; 26], phylogenetical [6; 27; 28; 29] and cytogenetical
[29; 30; 31; 32; 33; 34]

Some of Cousinia species are used as dropsy, hematuria, vomiting diuretic, antiseptic, chronic diarrhea and
dysentery using both roots and Fresh juice. Morever, it is also used liver complaints and asthma [35].

' Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +903322138853; Fax.: +903322138853; E-mail: dulukus@selcuk.edu.tr
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According to [36], Cousinia has six sections and 38 taxa in Turkey, of which 26 are endemic. Cousinia sect.
Leiocaules is totally represented so far by 22 taxa in SSSR, Turkey and Iran [7]. Sect. Leiocaules is represented by only
one species in Turkey (C. boissieri Buhse) [36].

Cousinia sect. Leiocaules Bunge is biennial and perennial herbs, growing mainly on dry stony slopes and steppe
[36]. Morphologically, sect. Leiocaules is characterized by the presence of leaves leathery, stem leaves is not decurrent,
capitula solitary, involucre ovoid-globose, phyllaries 25-110, acuminate from an enlarged adpressed base into a short or
elongated erect or reflexed spine. Flowers yellow, pink or white, achenes obovate, ribbed lengthwise, denticulate at apex
[36].

There is no knowledge about anatomy of Cousinia. boissieri Buhse. This study aims to present as a first detailed
data of the anatomical, micromorphological and palynological characteristics of C. boissieri and to determine if these
data will contribute to taxonomy of the genus.

2. Materials and methods
2.1 Plant Materials

Cousinia boissieri were gathered from Kurubas pass in Van province, during the flower time. Collected specimens
have been kept in Selcuk University Herbarium (KNYA). The herbarium samples were examined using Flora of Turkey
under the stereo-binocular microscope.

2.2. Palynological and Micromorphological Methods

For palynological examination, pollen materials was taken from herbarium samples. Wodehouse’s technique was
used to prepare pollen slides. The polar length (P), the equatorial length (E), the colpus length (CLG), colpus width (CLT),
the exine and the intine thickness for 30 pollen grains were measured under the light microscope (1000x) and P/E ratios
were calculated. The pollen micromorphology of C. boissieri was examined using scanning electron microscopy (SEM)
techniques. SEM micrographs were used to determine exine sculpturing of the pollen. For pollen morphology, [37]
terminology was followed.

Morphometric measurements of seeds were made under a stereomicroscope (Leica S8APQ) coupled to a Leica DFC
295 digital camera. The seed length and width of (10-) 30-35 seeds per species were measured. Measurements were
made using the Image Tool software. Minimum-maximum ranges, mean, standard deviations of seed length and width,
as well as length/width ratio, were calculated. SEM micrographs were used to determine achene coat sculpturing patterns.
The terminology of Stearn (1983) was adopted to describe the SEM aspects of the achene coat.

2.3. Anatomical Methods

Concerning anatomical studies, collected samples in field was stored in 70 % ethanol. The paraffin method was
used for transverse sections of examined samples. The paraffin wax method was worked for preparing cross-sections of
middle parts of mature stems, leaf blades and midrib. The samples were sectioned between 5 and 12 um thickness with a
Leica RM2125RT rotary microtome. All sections were stained with safranin-fast green and then mounted with Entellan
[38]. Measurements and photos were made using a Leica DM1000 binocular ligth microscope with a Leica DFC280

camera. Anatomical studies were carried out using specimens from Van, Kurubas pass 1960 m, 24 June 2013, O.Tugay
8.439 (KNYA).

3. Results

Cousinia boissieri [39:42] (Figs. 1-7)
Type:—N.W. Iran in montosis apricis prope Tabris prov. Aderbidjan Persiae, 25 vii 1847, Buhse 646 (holo. G!).
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Figure 1. Distribution map of C. boissieri (m) distributed Turkey
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Figure 2. A-B. General view and flowers: C. boissieri
3.1. Pollen characteristics

Pollen grains of C. boissieri is tricolporate, radially symmetrical, isopolar and pollen shape is prolate-spheroidal. Polar
axis (P) and equatorial axis (E) are 35.20 + 1.25 (mean =+ standard deviation) pm and 30.00 + 0.82 um, respectively. The
ratio of P/E of pollen grains is 1.21. Colpus length is 31.22 = 1.53 wm and colpus width is 3.52 + 0.50 um. The exine
thickness is 1.77 = 0.27 um and the intine thickness is 0.61 + 0.09 um. Exine ornamentation is densely verrucose (Fig.
3A-B).

Figure 3. A—B. SEM micrographs of the pollen grains A, B equatorial view and exine sculpturing of C. boissieri (O.Tugay
8568 & D.Ulukus)

3.2 Achene characteristics

In this study, achens features of C. boissieri was investigated for the first time. It was observed that C. boissierii has
obovate achene shape with light brown colour. Achenes are 4.85-3.76 mm length x 2.22-1.37 mm width and the range
of the L/W ratio 2.36 + 0.42 mm. Cousinia boissierii has longitudinally clearly striate. Surface ornamentation of achene
coat is reticulate (Fig. 4A-B).
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Figure 5. SEM photographs of achen C. boissieri A—B: general view and sculpturing

3.3. Anatomical characteristics

Stem

In transverse sections taken from the stem of C. boissieri shows that stem is nearly rounded, epidermis is 1 layered,
contains oval or rectangular cells and covered by thick cuticle. The cortex is composed of 10-12 layers of oval, cylindrical, or
rectangular parenchymatous cells. The phloem is encircled by sclerenchymatic cells. Sclrenchymatous fibres above outer and
inner phloem 60-90 pm and 20-55 pm in thickness respectively. Vascular bundles is numerous and elliptic. The pith region
comprises orbicular parenchymatous cells (Fig. 5A-B).

Figure 5. A—B. Transverse section of the stem: Co, cortex; E, epidermis; Pi, pih region Ph,phloem; Sc, sclerenchyma;
T, trachea; X, xylem;

Leaf

In transverse section the lamina shows the upper and the lower epidermis covered with a thin cuticle layer. Both
epidermises contain uniseriate oval and rectangular cells. The mesophyll is consist of 3-4 layer of elongated palisade
paranchyma cells. Spongy parenchyma cells are 1-2 layers lower side. Spongiose cells are irregular, compact, cubic or
spherical (Fig. 6A-B).

Figure 6. A—B. Transverse section of the lamina: Cu, cuticle; Eh, eglandular hair; Gh, glandular hair; Le, lower
epidermis; Pp, palisade parenchyma; Sp Spongy parenchyma; Ue, upper epidermis
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Midrib

The midrib shape is nearly rectangular. Totally, it has seven vascular bundle. There is 3 large vascular bundle in
the center and is surrounded by a parenchymatic bundle sheat. Collenchymas of lower and upper epidermis are 300 pm
and 120 um respectively (Fig. 7A-B).

4. Conclusions and discussion

In this study, anatomical, micromorphological and palynological characteristics of C. boissieri belonging section
Leiocaules distributing in Turkey are presented.

Morphological characteristics such as size of phyllaries, the number of phyllaries, bristles of receptacle and
bristles of pappus have taxonomically significant to identify C. boissieri. The species morphologically differs from the
other members of Cousinia with regard to its barbelluate bristles of receptacle and ivory white stems [36].

Up to now, there is one study related to anatomy of Cousinia. In this study, [21] made anatomical study relating
to 14 species of Cousinia section Serratuloideae Bunge. They reported with the exception of some minor differences in
stem, was the same for all of the species. Most variation among species was shown in structure belong to leaves and
midrip shape. These plants have into two types; the leathery leaf type has one or two layers palisade parenchyma in lower
surface of its blade and herbaceous leaf type has one palisade parenchyma on upper surface. In addition, midrip shape
some of species are eliptic and nearly orbicular. However, our results showed that both upper and lower surface have
palisade paranchyma layer. Besides, midrip shape is nearly triangular. Therefore, these characters used for leaves are
important to separate studied species.

Concerning palynological studies, [12] defined two pollens type as Arctium and Cousinia. [25] investigated
pollen morphological features 25 species belonging to sect. Stenocephalae from genus Cousinia and defined prolate,
isopolar, tricolporate of pollen grains. Our finding showed that C. boissieri is prolate-spheroidal. [40] reported that pollen
grains are verrucate pattern of exine. In present study is also found that pattern of exine is verrucose.

Recently, [26] have studied on pollens of C. boissieri. Our result do not mostly consistent with their finding.
Because they reported that the of exine are 6.05 um in examined fresh pollen and 6.11 pum respectively. And also, the
intine thinckness is 1.24 um. In our study, thickness of exine is 1.77 + 0.27 um and the intine is 0.61 + 0.09 um thick. On
the other hand, they defined that ornamentation is reticulate. However, According to SEM microscopy, our finding
demonstrated that exine sculpturing pattern is densely verrucate (Fig. 3A-B). In two studies, only pollen shape resembles.

In one study made about achene micromorhology of asteraceae, [41] recognised that achene coat ornamentation
genus of Cota has reticulate-striate. In this work, achenes also was found reticulate-striate.

In achene morphology studies belonging to Cousinia genus. [42] reported that achenes are 5-6.5 mm long,
winged-angulate, oblong-obpyramidal. [43] determined that achenes are ca. 5 mm long, ca. 2 mm wide, compressed,
narrowly ovate, brown, irregularly darkly spotted, longitudinally obscurely striated. According to in this study, achenes
are obovate, light brown colour ca. 4.85 mm long, 2.22 mm wide, longitudinally striated. Surface ornamentation of achene
coat is reticulate.

Anatomical and achene micromorphological study on the Cousinia boissieri is given for the first time. So we
argue for further anatomic and palynologic investigations of other Cousinia taxa, hoping that they could serve to their
taxonomic status.
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Abstract

This study consists of the Flora of Bilyiikorhan and Harmancik districts that are located in the south of Bursa province. During
the study, 1805 plant specimens have been collected from 72 different stations in the research area between 2011 and 2017. At the end
of identification, 634 taxa belonging to 312 genera and 80 families have been determinated. The distribution of total taxa according to
divisio, subdivisio and classis is as follows: 7 taxa in Pteridophyta division, 626 taxa in Spermatophyta division, 6 taxa in Pinophytina
subdivision, 621 taxa in Magnoliophytina subdivision, 533 taxa in Magnoliopsida and 88 taxa in Liliopsida classis. The distribution of
the taxa according to the phytogeographical regions and their rates are as follows; Mediterranean elements 131 (20,66 %), Euro-
Siberian elements 82 (12,93%), Irano-Turanian elements 33 (5,21%) and multireginal or unknown originated 388 (61,20 %). The
number of endemic taxa is 56 and the rate of endemism is 8,8 %. The distribution of endemic taxa according to threat categories has
been given. The largest families are respectively, Asteraceae (84), Fabaceae (67), Lamiaceae (46), Poaceae (39) and Caryophyllaceae
(36). The genera containing highest number of taxa are Trifolium (20), Hypericum, Verbascum, Veronica (10), Galium, Vicia (9) and
Alyssum, Salvia (8).

Key words: Flora, Biiyiikorhan, Harmancik Districts, Bursa, Turkey

Biiyiikorhan ve Harmancik flcelerinin (Bursa/Tiirkiye) Florasi

Ozet

Bu ¢aligma Bursa ilinin giineyinde bulunan Biiyiikorhan ve Harmancik il¢elerinin florasini kapsamaktadir. Calisma alanindan
2011-2017 yillar1 arasinda 72 farkli istasyondan toplanan yaklagik 1805 bitki 6rneginin teshisi sonucunda 80 familya, 312 cins ve 634
takson tespit edilmistir. Bu taksonlardan 7’si Pteridophyta bdliimiine, 627’si Spermatophyta boliimiine aittir. 627 taksondan 6’s1
Pinophytina, 621’1 Magnoliophytina alt boliimiindedir. 621 taksondan 533’i Magnoliopsida, 88’1 Liliopsida sinifindadir. Taksonlarin
fitocografik bolgelere gore dagilimlari ve oranlar1 Akdeniz elementi 131 (% 20,66), Avrupa-Sibirya elementi 82 (% 12,93), fran-Turan
elementi 33 (% 5,21) ve ¢ok bolgeli yada bolgesi bilinmeyenler 388 (% 61,20) seklinde bulunmustur. Endemik takson sayis1 56 olup
endemizm oran1 % 8,8’dir. Endemik taksonlarin tehlike kategorilerine gore dagilimi verilmistir. En fazla takson igeren familyalar ve
takson sayilar1 Asteraceae (84), Fabaceae (67), Lamiaceae (46), Poaceae (39) ve Caryophyllaceae (36)’dir. En fazla takson igeren
cinsler ve takson sayilar su sekildedir; Trifolium (20), Hypericum, Verbascum, Veronica (10), Galium, Vicia (9) and Alyssum, Salvia

(8).
Anahtar kelimeler: Flora, Biiyiikorhan, Harmancik, Bursa, Tiirkiye
1. Giris

Anadolu kuzey yarimkiirenin dnemli bitkisel ¢esitlilik merkezlerinden biridir. Ulkemizde yetisen bitkiler “Flora of Turkey
and East Aegean Islands” adli 11 ciltlik eserde verilmistir [14, 15, 22]. Bu eserlerin yayinlanmasindan sonra bilim diinyast i¢in yeni
tanimlanan taksonlarin yer aldig ¢esitli checklistler yaymlanmstir. Son yillarda Tiirkiye Florasi yeniden resimli olarak hazirlanmaya
baslanmis olup caligmanin ilk eseri Tiirkiye Bitkileri Listesi-Damarli Bitkiler Kitabi olmustur. Bu eserde iilkemiz sinirlar igerisinde
yayilist olan 9.753 tiir ve 11.707 damarh bitki taksonu verilmistir. Bu taksonlardan 3649’u yani Tiirkiye florasinin yaklasik ticte biri
{ilkemize 6zgiidiir [23]. Ulkemizin Avrupa iilkeleri ile kiyaslandiginda daha zengin floraya sahip olmasinin nedenleri arasinda Asya
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ve Avrupa kitalarimin birlestigi, Akdeniz, Avrupa-Sibirya ve Iran-Turan fitocografik bdlgelerinin kesistigi 6nemli bir bolgede
bulunmasi, topografyasinin kisa mesafelerde degismesi, farkli jeolojik yapisi, ¢cok gesitli toprak ve ana kaya tiplerinin goériilmesi ve
degisik iklim tiplerinin etkisi altinda olusunu sayabiliriz.

Calisma alaninin bulundugu Bursa ili ve komsu oldugu Balikesir ve Kiitahya illerinde bazi1 arastirmacilar tarafindan yapilmis
floristik yaymlar mevcuttur [7, 9, 10, 13, 16, 19, 20, 21, 30].

Bu ¢aligma 2017 yilinda tamamlanan Bursa ili Orhaneli, Biiyiikorhan ve Harmancik ilgelerinin florasi adli doktora tezinin
bir kismini olusturmaktadir.

1.1. Calisma Alamnin Ozellikleri

Calisma alanim olusturan Biiyiikorhan ve Harmancik ilgeleri Bursa’nin giineyinde yer almakta olup yaklasik 1060 km?’lik
bir alan1 kaplamaktadir. Kuzeyden Orhaneli, kuzeybatidan Mustafakemalpasa, dogudan Keles, giineybatidan Balikesir’in Dursunbey,
giineydogudan Kiitahya’nin Tavsanli il¢eleri ile gevrilidir. Biiyiikorhan ilgesinin Bursa merkeze uzakligi 86 km, denizden yiiksekligi
830 metre olup yiizdlgliimii 672 km? dir. Harmancik ilgesinin Bursa’ya uzakligi 96 km, denizden yiiksekligi 650 metre olup yiizolgiimii
389 km?'dir. Calisma alaninin tamamm Tiirkiye Florasinda kullanilan Grid Sistemine gore B2 karesinde yer almaktadir (Sekil. 1).

Caligma alaninda esasen Pinus nigra J. F. Arnold. ve P. brutia Ten.’dan olusan kurak ormanlar hakimdir. Bu ormanlarin
tahrip edildigi yerlerde Juniperus oxycedrus L. subsp. oxycedrus, Quercus infectoria Oliv. subsp. infectoria, Phyllirea latifolia L.,
Paliurus spina-christii Mill., Cistus creticus L., C. salviifolius L., Arbutus andrachne L., Rhus coriaria L., Pistacia palaestina
Boiss.’dan olusan maki vejetasyonu goriilmektedir. Bityiikorhan ilgesinde yer yer Q. cerris L.’ten olusan saf ormanlar goriilmektedir.
Harmancik ilgesinde ¢gam ormanlarinin tahrip edildigi taglik kayalik alanlarda J. excelsa M. Bieb., J. foetidissima Willd.’dan olusan
topluluklar yaygindir. Alanda su kenarlar1 ve nemli vadi iglerinde Populus, Salix tiirleri, Platanus orientalis L., Alnus glutinosa (L.)
Gaertn. subsp. glutinosa, Ulmus minor Mill., Fraxinus ornus L. subsp. ornus, Tilia tomentosa Moench, Vitex agnus-castus L. tiirlerinin
yayilis1 vardir.

Caligma alant mermer, krom, magnezit madenleri bakimindan oldukg¢a zengin olup Biiyiikorhan ilgesinde Ak¢asaz ve Karalar
koyleri ¢evresinde granit ve mermer yataklari, Kinik ¢evresinde az miktarda krom ve magnezit yataklar1 vardir. Harmancik ilgesinde
genis krom cevheri yataklari bulunmaktadir [5].

akiryenice
Durhasan
Aktas Armutcuk
Gorecik Yaylast
mi¢ (P
BUYUKORHAN
Zaferiye®
Dan_acah : Hemseriler

Sar
Orencik

Cakmak Gilozi
s abasi -

Catalsogiit Dogancilar Okgular

: " Ballisaray

HARMANCIK
.

Baymndir
W eynik _ Gedikler
Diigiinciler Ericek ?

Karalar g0

Mazlumlar -

. Cokene
Osmanlar Tekerler
Piribeyler

Delicegiiney Kigmanlar

Ak(;a.saz

BALIKESIR
KOTAHYA

Sekil 1. Calisma Alaninin Cografik Konumu

T. C. Devlet Meteoroloji Isleri Genel Miidiirliigii, Bursa Meteoroloji 11 Miidiirliigiinden alinan meteorolojik verilere gére
Bursa’da yillik ortalama sicaklik 14,5 °C iken, Biiyiikorhan’da 10,5 °C ve Harmancik’ta 11,8° C olarak 6l¢ililmiistiir. Yillik ortalama
yagis Bursa’da 56,4 mm iken, Biiyiikorhan’da 29,6 mm ve Harmancik’ta 45,6 mm’dir [4, 6, 24]. Caligma alanindaki istasyonlarin
yillik yagis miktari (P), en sicak aym maksimum sicaklik ortalamasi (M), en soguk aym minimum sicaklik ortalamasi (m), Emberger’in
yagis sicaklik emsali (Q), Yaz yagist (PE) ve Emberger’in kuraklik indisi (S) degerleri Tablo 1’de verilmistir. Emberger’in kuraklik
indisi formiilii (S= PE/M) kullanilarak yapilan hesaplamada her {i¢ istasyonda da S < 5 oldugundan Akdeniz iklimi gériilmektedir.
Bursa merkezde Q= 63-98, P= 600-800 mm oldugundan Az-yagisli Akdeniz, Biiyiikorhan ve Harmancik istasyonlarinda ise Q= 32-
63, P= 400-600 mm arasinda oldugundan Yari-kurak Akdeniz iklim tipi goriilmektedir. Yagig-sicaklik emsali (Q) degeri ne kadar
biiyiikse, iklim o kadar nemli, Q degeri ne kadar kiigiikse iklim o derece kuraktir [2].

Tablo 1. Bursa Merkez, Biiyiikorhan ve Harmancik {lgelerinin P, M, m, Q, PE, S degerleri ve Biyoiklim Tipleri

istasyon Yiikseklik Rasat siiresi (y1l) P M m Q PE S Biyoiklim Tipi
(m) Sicakhk Yagis
Bursa merkez 100 31 31 676,6 30,6 1,6 80,6 67,6 2,2 Az-yagisli Akdeniz
Biiyiikorhan 1000 11 9 355 28,5 -4,3 37,9 25,3 0,9 Yari-kurak Akdeniz
Harmancik 667 3 3 548 33,4 -2,9 52,3 1129 3,4 Yari-kurak Akdeniz

2. Materyal ve yontem
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Bu caligmanin materyalini 2011-2017 yillar1 arasinda yapilan arazi ¢alismalari sonucunda 41°i Biiylikorhan, 31’1 Harmancik
ilgelerinden olmak iizere toplam 72 farkli istasyondan toplanmis 1805 bitki 6rnegi olusturmaktadir. Toplanan 6rnekler herbaryum
drnegi haline getirilerek Bursa Uludag Universitesi Herbaryumunda (BULU) saklanmustir. Bitki 6rneklerinin teshisinde esasen Tiirkiye
Florasindan [14, 15, 22] ve bazi resimli kitaplardan [25, 26, 28] ve ilgili yayinlardan [12] faydalanilmustir. Teshisinde sikint: cekilen
baz1 taksonlar i¢in tip 6rneklerinin bulundugu herbaryumlardan tip fotograflari goriilmiistiir. Takson isimlerinde yapilan isim ve statii
degisikliklerinde Tiirkiye Bitkileri listesi (Damarli Bitkiler) [23] dikkate alinmustir. Floristik listede bitkinin tam ve gegerli latince ad1
verildikten sonra varsa taksonlarin sinonimleri parantez i¢inde verilmistir. Ardindan toplandigi lokalite, toplanma tarihi, BULU
numarasi, hangi fitocografik bolge elementi oldugu, endemizm durumu ve hayat formu verilmistir. Hayat formlarinin belirlenmesinde
Raunkier [27] kullanilmugtir. Calisma alanindaki kiiltiir tiirler * ile belirtilmistir. Endemik taksonlarin tehlike kategorilerinin
belirlenmesinde Tiirkiye Bitkileri Kirnuzi Kitab1 [18] ve ilgili yayinlardan [8, 11, 27, 29] faydalanilmustir.

Simgeler ve Kisaltmalar; Akd.. Akdeniz Elementi, Avr.-Sib.:
Avrupa-Sibirya Elementi, Ir.-Tur.: fran-Turan Elementi, D. Akd.:
Dogu Akdeniz Elementi, END.: ENDEMIK, Epi.: Epifit, Hem.:
Hemikriptofit, HM: Hulusi MALYER, J.: Juniperus, Kam.: Kamefit,
Kozm.: Kozmopolit, Kri.: Kriptofit, Fan.; Fanerofit, P.: Pinus, RD:
Ruziye DASKIN, Q.: Quercus, ZB: Ziya BAGCIVAN, GB: Giilsah
BAGCIVAN, subsp.: Alt tiir, Ter.: Terofit, var.: Varyete. Arastirma
Alaninda Bitki Toplanan Lokaliteler;

L1.B2 Bursa: Biiyiikorhan; Gorecik Yaylasi, 39° 46° K, 28° 50’ D,
1070 m, P. nigra ormant altlar1 ve agik alanlar, yol ve su kenarlari,
RD, GB

L2.Biiyiikorhan; Gazioluk Aktas arasi, Aktag’a 1 km kala, 35S 655216
D, 4409025 K, 751 m, yol kenarlari, kirecli tepeler, Q.cerris
topluluklar agikliklari, RD, GB

L3.Biiyiikorhan; Aktas Biiyiikkorhan merkez arasi, 35S 656330 D,
4406302 K, 801-932 m, P. nigra, Q. cerris ormani altlar1, RD, GB.
L4.Biiyiikorhan; Zaferiye koyii girisi, 35S 657276 D, 4402554 K, 971
m, P. nigra ormani altlari, su kenarlari, nemli yol kenarlari, RD, GB
L5.Biiyiikorhan; Danagali Orencik aras1, Danagal ¢ikisi, 35S 651516
D, 4402839 K, 940 m, meselik igleri, RD, GB

L6.Biiyiikorhan; Bayindir Karagukur arasi, 35S 653024 D, 4398981
K, 773 m, J. excelsa topluluklari igleri, RD, GB.

L7.Biiyiikorhan; Karagukur istleri, 35S 655614 D, 4399285 K, 989
m, RD, GB.

L8.Biiyiikorhan; Ericek Karalar arasi, Karalar girisi, 35S 657822 D,
4996085 K, 744 m, J. excelsa topluluklari igleri, RD, GB.
L9.Biiyiikorhan; Karalar Tekerler arasi, 35S 659391 D, 4392993 K,
773 m, tashk kayalik yamaglar, RD, GB.

L10.Biiyiikorhan; Karagukur yol ayrimi1 Geynik arasi, 39° 42” K, 28°
48’ D, 1031 m, tashk agik alanlar, RD, GB

L11.Biiyiikorhan; Gokoz Mahallesi Mazlumlar arasi, Mazlumlar’ 3
km kala, 39° 40’ K, 28° 47’ D, 729 m, taslik a¢ik alanlar, yol kenarlari,
RD, GB

L12 Biiyiikorhan; Mazlumlar Piribeyler arasi, 39° 38” K, 28° 47’ D,
472 m, P. brutia ormani altlari, RD, GB

L13.Biiyiikorhan; Akcasaz Mermer Ocag1 ¢evresi, 35S 663853 D,
4392582 K, 823 m, kayalik yamaglar, a¢ik alanlar, yol kenarlari, RD,
GB, ZB

L 14 Biiyiikorhan; Kinik Pmar koyii arasi, Kinik ¢ikisi, 39° 42° K, 28°
57’ D, 903 m, yol kenarlari, RD, GB

L15.Biiyiikorhan; Gedikler koyii tistleri, 39°43” K, 29° 00’ D, 923 m,
meselik altlari, yol kenarlar, RD, GB

L16.Biiyiikorhan; B.orhan goleti-B.orhan arasi, 2. km, 39° 47° K, 28°
54’ D, 730 m, Q. cerris orman altlar1 ve agikliklari, yol kenarlari, RD,
GB

L 17 Biiyiikorhan; Cakiryenice girisi, nemli yol kenarlari, 39° 50 K,
28°53’ D, 778 m, RD, GB

L18.Biiyiikorhan; Karamankdy Mevkii Sakarca Yaylasi arasi, P.
nigra, Q. cerris, Q. petraea ormam altlar1 ve agikliklari, RD, GB, ZB
L19.Biiyiikorhan; Sakarca Yaylas1 Gorecik Yaylasi arast, P. nigra, Q.
cerris, Q. petraea orman altlari ve agikliklari, RD, GB, ZB
L20.Biiyiikorhan; Mazlumlar Osmanlar yol ayrimi arasi, 2. km, dere
yatagi ¢evresi, RD, GB

L21 Biiyiikorhan; Giineykdy Diigiinciiler koyli arasi, orman
agikliklar, RD, GB

L22 Biiyiikorhan; Diigiinciiler Hamamlar1 ¢evresi, dere kenarlari,
karisik orman altlari, RD, GB

L23.Biiyiikorhan; Burunca ¢ikisi, Pinus-Quercus ormani altlari ve
kenarlari, taslik yamaglar, su kenarlari, RD, GB

L24 Biiytikorhan; Emet (Aliova) Cay:1 kenarlari, su kenarlari, orman
altlar1 ve agikliklari, RD, GB

L25.Biiyiikorhan; Biiyiikorhan girisine 2 km kala, 865 m, yol
kenarlari, tarla igleri, RD, GB

L26.Biiyiikorhan; Zaferiye Danagali arasi, 35S 656462 D, 4402038 K,
928 m, Pinus Quercus ormani agikliklari, yol kenarlari, RD, GB, ZB
L27.Biiyiikorhan; Danagali Orencik aras1, 795 m, tashk yamaglar, yol
kenarlar1, RD, GB

L28.Biiyiikorhan; Orencik Burunca aras1, 35S 650316 D, 4407548 K,
767 m, P. nigra ormant altlari, taghk yamaglar, yol kenarlari, RD, GB
L29.Biyiikorhan; Burunca Sarnig arasi, 720-780 m, P. nigra ormani
altlar, yol kenarlari, RD, GB

L30.Biiyiikorhan; Biiyiikkorhan Mazlumlar yolu, Geynik’e 1 km kala,
35S 655607 D, 4396760 K, 966 m, taslik yerler, yol kenarlari, RD, GB
L31.Bityiikorhan; Geynik Mazlumlar arasi, 35S 654049 D, 4394604
K, 725 m, ¢cesme kenari, yol kenarlari, taslik yamaglar, RD, GB.
L32.Biiyiikorhan; Osmanlar Piribeyler koyii arasi, 35S 654204 D,
4390124 K, 450 m, P. brutia, Q. pubescens ormani agikliklari, taslik
yamaglar, RD, GB

L33.Biiyiikorhan; Demirler koyii ¢ikist, 35S 657535 D, 4389257 K,
559 m, yol kenarlari, RD, GB

L34.Biiyiikorhan; Cokene Tekerler arasi, Tekerler yol ayrimima 500 m
kala, 35S 660087 D, 4391862 K, 778 m, taglik yamaglar, orman
acikliklari, yol kenarlari, RD, GB

L35.Biiyiikorhan: Kinik Mahallesi ¢evresi, 665524 D, 4397799 K, 876
m, Juniperus Quercus ormani altlari, taglik yerler, RD, GB, ZB
L36.Biiyiikorhan; Biiyiikorhan ¢ikisi Kinik arasi, 1. km, 35S 662654
D, 4404227K, 781 m, , RD, GB, ZB

L 37 Biiyiikorhan; Hemgeriler kéytine 1 km kala, 790 m, RD, GB, ZB
L38.Biiyiikorhan; Gorecik Yaylasi Aktas arasi, 35S 0656195 D,
4406146 K, 828 m, RD, GB, ZB

L39.Biiyiikorhan: Cakiryenice Durhasan koyii, 2. km’si, 35S 663045
D, 4413883 K, 857 m, ¢esme kenarlari, yol kenarlari, agik alanlar, RD,
GB, ZB

L40.Biiyiikorhan; Orencik Sarnig arasi, Sarnig’a 5 km kala, 35S
650692 D, 4407873 K, 720 m, yamaglar, yol kenarlari, su kenarlari,
RD, GB, ZB

L41.Biiyiikorhan ¢ikist Demirci koyi, 3. km, 35S 668494 D, 4405887
K, 739 m, yol kenarlari, yamaglar, RD, GB, ZB

L42.Harmancik’a 12 km kala, 35S 676916 D, 4399251 K, 962-1008
m, taghk kayalik serpantin alanlar, RD, GB, ZB

L43.Harmancik; Harmancik Orhaneli yolu, 10. km, taglik kayalik
serpantin alanlar, yamaclar, yol kenarlari, RD, GB

L44 Harmancik; Camoglu Mahallesine 1 km kala, P. brutia ormani
altlar1, yol kenarlari, RD, GB

L45.Harmancik; Bayramlar mahallesi ¢evresi, 35 S600676 D,
4446510 K, 583 m, orman altlari, taglik yamaglar, RD, GB
L46.Harmancik; Bayramlar Catalsogiit arasi, 35S 684698 D, 439 7912
K, 710 m, RD, GB

L47.Harmancik; Cakmak Bayramlar, 6. km, 35S 682659 D, 4405315
K, 604 m, orman agikliklari, yol kenarlar, taslik alanlar, RD, GB, ZB
L48.Harmancik; Bayramlar Fadil koéyii arasi, 35S 0682938 D,
4407946 K, 633 m, J. oxycedrus Q. infectoria topluluklart agikliklar,
taslik alanlar, yol kenarlari, RD, GB, ZB

L49.Harmancik; Harmancikalan Bayramlar arasi, 35S 686540 D,
4403073 K, 650 m, yamaglar, agik alanlar, su kenarlari, RD, GB, ZB
L50.Harmancik; Harmancikalan Cakmak, Cakmak’a 3 km kala, 35S
6822490 D, 439 8830 K, 810 m, P. nigra orman altlar1 ve agikliklart,
RD, GB
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L51.Harmancik; Cakmak Fadil yolu, Cakmak’a 3 km kala, 35S
683868 D, 4407812 K, 556 m, P. nigra orman altlari, RD, GB
L52.Harmancik; Harmancik yolu iizeri, Cakmak yol ayrimidan 1 km
sonra, 35S 682238 D, 439554K, 672 m, RD, GB, ZB
L53.Harmancik; Catalsogiit Cakmak arast, 773 m, RD, GB

L54. Harmancik; Catalsogiit yol ayrimini gectikten 1 km sonra, 35S
686089 D, 4396843 K, 728 m, ¢am ormani agikliklari, tarla ve yol
kenarlar1, RD, GB, ZB

L55.Harmancik; Harmancikalan Yesilyurt yol ayrimi, Harmancikalan
koyiine 3 km kala, 870 m, P. nigra, Q. cerris ormam altlar1 ve
agikliklari, su kenarlari, RD.

L56.Harmancik; Harmancikalan Kilavuzlar Mahallesi arasi, 760 m,
kiregli tepeler, yol kenarlari, RD

L57.Harmancik; Yayabagi Nalbant arasi, 39° 42’ K, 29° 12’ D, 853 m,
kiregli tepeler, nemli yol kenarlar1, RD, GB

L58.Harmancik; Okgular kéyti yol ayrimi ¢evresi, 850 m, RD
L59.Harmancik; Giilozi koyi ¢ikigi, 39° 42° K, 29° 15° D, 1072 m,
taslik alanlar, RD, GB

L60.Harmancik; Hopandanigment Harmancikalan arasi, 35S 688798
D, 4401863 K, 875 m, tarla ve yol kenarlari, RD, GB, ZB
L61.Harmancik; Ballisaray koyii tistleri, 35S 691894 D, 4393183 K,
846-855 m, yol kenarlari, taglik agik alanlar, RD, GB
L62.Harmancik; Balatdanigment koyii istleri, 35S 688042 D,
4390311 K, 870 m, P. nigra, Q. infectoria ormani altlar1 ve agikliklari,
kayalik yamaglar, RD, GB, ZB

3. Bulgular

3.1. Calisma Alaninin Floristik Listesi

Boliim: Pteridophyta (Egreltiler)

1.ASPLENIACEAE

Asplenium adiantum-nigrum L., 61, 14.05.2014, BULU 36101, Kfri.
Asplenium ceterach L., 69, 14.05.2014, BULU 36202, Kri.
Asplenium trichomanes L. subsp. trichomanes, 31, 10.06.2016,
BULU 40010, Kri.

2. EQUISETACEAE

Equisetum arvense L., 28, 25.05.2016, BULU 39757, Kii.

3. POLYPODIACEAE

Polypodium vulgare L. var. vulgare, 38, 11.06.2014, BULU 37207,
Kri.

4. PTERIDACEAE

Cheilanthes marantae (L.) R. Br., 64, 14.05.2014, BULU 37937, Kri.
Pteridium aquilinum (L.) Kuhn, 1, 09.07.2014, BULU 37418, Kri.

Boliim: Spermatophyta

Alt b6liim: Pinophytina (Acik Tohumlular)

5. CUPRESSACEAE

Juniperus excelsa M. Bieb. subsp. excelsa, 59, 27.06.2014, BULU
36305, Fan.

Juniperus foetidissima Willd., 63, 14.05.2014, BULU 36150, Fan.
Juniperus oxycedrus L. subsp. oxycedrus, 62, 30.07.2017, BULU
41989, Fan.

6. EPHEDRACEAE

Ephedra campylopoda C. A. Mey., 20, 31.07.2015, BULU 38528,
Fan.

7. PINACEAE

Pinus brutia Ten., 62, 25.07.2016, BULU 40159, Fan.

Pinus nigra J. F. Arnold subsp. nigra var. caramanica (Loudon)
Rehd., 63, 25.07.2016, BULU 40160, Fan.

Alt boliim: Magnoliophytina (Tohumlu Bitkiler)

Smnif: Liliopsida (Monokotiller)

8. AMARYLLIDACEAE

Allium hirtovaginatum Kunth (Sin: A. cupani Guss subsp.
hirtovaginatum (Kunth) Halacsy), 64, 02.09.2014, BULU 37936,
Akd., Kri.

Allium lycaonicum Siehe ex Hayek, 64, 14.05.2014, BULU 36139,
Kri.

Allium olympicum Boiss., 72, 27.06.2014, BULU 36332, Avr.-Sib.,
END., Kri.

Allium paniculatum L. subsp. paniculatum, 63, 25.07.2016, BULU
40059, Akd., Kri.

L63.Harmancik; Balatdamisment iistleri, Kiiplii Tepesi yolu, 35S
691425 D, 4388520 K, 1022-1065 m, orman agikliklar1 ve altlari,
taslik agik alanlar, RD, GB, ZB

L64.Harmancik; Kiiplii Tepesi ¢evresi, 35S 692294 D, 4387892 K,
1127 m, taslik kayalik serpantin alanlar, RD, GB

L65.Harmancik; Kiiplii Balatdanisment arasi, Ay1 Deresi kenarlari,
35S 689459 D, 4389743 K, 827 m, taslk agik alanlar, su kenarlari,
RD, GB

L66.Harmancik; Ishaklar Akpinar arast, 770 m, gam ardig topluluklart
arasi, acik alanlar, RD

L67.Harmancik; Ishaklar Kigmanlar arasi, 35S 683630 D, 4389937 K,
777 m, HM, RD, GB

L68.Harmancik; Gedikoren koyii dstleri, Asar Tepe gevresi, 35S
676999 D, 4388879 K, orman kenarlari, taslik agik alanlar, 1140 m,
RD, GB, ZB

L69.Harmancik: Gokgeler koyii girisi, 35S 675862 D, 4390912 K,
550-808 m, J. excelsa topluluklari kayalik alanlar, tarla ve yol
kenarlari, RD, GB

L70.Harmancik; Gokgeler Aliova kdyti arasi, 35S 673212 D, 4385334
K, 563 m, HM, RD, GB

L71.Harmancik; Aliova Kocapinar koyii arasi, Yorik mezarligi
gevresi, 35S 678106 D, 438 65 09 K, 741 m, HM, RD, GB
L72.Harmancik; Ilicaksu Delicegiiney arast, 39° 39’ K, 29° 01’ D, 620

m, P. brutia ormani altlar1, RD, GB.

Allium scorodoprassum L. subsp. rotundum (L.) Stearn, 11,
09.07.2014, BULU 37492, Kri.

Allium sibthorpianum Schult. & Schult. f., 42, 27.06.2014, BULU
37529, D. Akd., END., Kri.

Allium stamineum Boiss., 65, 02.09.2014, BULU 37924A, D. Akd.,
Kri.

9. ARACEAE

Arum maculatum L., 5, 17.04.2014, BULU 35569, Kri.
Dracunculus vulgaris Schott, 34, 10.06.2016, BULU 40033, D. Akd.,
Kri.

10. ASPARAGACEAE

Asparagus acutifolius L., 2, 16.05.2017, BULU 41331, Akd., Fan.
Bellevalia speciosa Woronow ex Grossh., 64, 14.05.2014, BULU
36125, Kri.

Hyacinthella lineata (Steud. ex Schult. & Schult f.) Chouard, 44,
17.04.2015, BULU 38144, END., Kri.

Muscari armeniacum Leichtlin ex Baker, 1, 16.05.2017, BULU
41276, Kiri.

Muscari comosum (L.) Mill., 54, 30.05.2013, BULU 40476, Kri.
Muscari neglectum Guss. ex Ten., 47, 19.04.2017, BULU 41160,
Kri.

Muscari tenuiflorum Tausch, 65, 14.05.2014, BULU 36162, Kri.
Ornithogalum armeniacum Baker, 5, 17.04.2014, BULU 35552, D.
Akd., Kri.

Ornithogalum oligophyllum E. D. Clarke, 1, 06.04.2016, BULU
39504, Kri.

Ornithogalum orthophyllum Ten., 3, 30.05.2016, BULU 39947; 54,
30.05.2013, BULU 40482, Kri.

Ornithogalum sigmoideum Freyn & Sint., 47, 19.04.2017, BULU
41167, Avr.-Sib., Kri.

Ornithogalum sphaerocarpum A. Kern., 55, 30.05.2013, BULU
40452, Kri.

Ruscus aculeatus L., 2, 16.05.2017, BULU 41339, Kri.

11. CYPERACEAE

Carex caryophyllea Latourr. var. caryophyllea, 44, 17.04.2015,
BULU 38146, Avr.-Sib., Kri.

Carex divisa Huds., 23, 14.08.2015, BULU 39063, Kri.

Carex flacca Schreb. subsp. erythrostachys (Hoppe) Holub (Sin:
Carex flacca Schreb. subsp. serrulata (Biv.) Greuter), 6, 17.04.2014,
BULU 35577; 63, 25.07.2016, BULU 40064, Akd., Kri.
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Carex remota L. subsp. remota, 65, 02.09.2014, BULU 37927, Avr.-
Sib., Kri.

Cyperus glaber L., 22, 31.07.2015, BULU 38556, Kri.

Isolepis setacea (L.) R. Br., 4, 21.07.2017, BULU 41736, Ter.

12. DIOSCOREACEAE

Dioscorea communis (L.) Caddick & Wilkin (Sin: Tamus
communis L.), 13, 17.10.2016, BULU 41072, Kii.

13. JUNCACEAE

Juncus inflexus L. subsp. inflexus, 17, 10.07.2014, BULU 37694,
Hem.

Juncus minutulus (Albert & Jahand.) Prain, 4, 21.07.2017, BULU
417208, Ter.

Juncus striatus Schousb. ex E. Mey., 39, 10.07.2014, BULU 37698,
Akd., Kri.

Luzula forsteri (Sm.) DC. subsp. caspica Novikov, 19, 06.04.2016,
BULU 39511, Avr.-Sib., Kri.

14. IRIDACEAE

Crocus cancellatus Herb. subsp. mazziaricus (Herb.) B. Mathew, 35,
17.10.2016, BULU 41082, D. Akd., Kri.

Crocus chrysanthus (Herb.) Herb., 37, 14.03.2017, BULU 41088,
Kri.

Crocus pulchellus Herb., 35,17.10.2016, BULU 41084, D. Akd., Kri.
Gladiolus italicus Mill., 28, 30.05.2016, BULU 39850, Kri.

Iris kerneriana Asch. & Sint. ex Baker, 63, 25.07.2016, BULU
40081, Avr.-Sib., END., Kri.

Iris suaveolens Boiss. & Reut., 2, 16.04.2014, BULU 35447; 52,
19.04.2017, BULU 41151, Avr.-Sib., Kiri.

15. LILIACEAE

Fritillaria bithynica Baker, 48, 19.04.2017, BULU 41177, D. Akd.,
Kri.

Fritillaria pinardii Boiss., 2, 16.04.2014, BULU 35446, Ir.-Tur., Kri.
Tulipa sylvestris L. var. australis (Link) Pamp., 41, 14.05.2014,
BULU 36102, Kri.

16. ORCHIDACEAE

Cephalanthera damasonium (Mill.) Druce, 50, 14.05.2014, BULU
36210, Avr-Sib., Kri.

Limodorum abortivum (L.) Sw. var. rubrum H. Sund. ex Kreutz,
65, 14.05.2014, BULU 36161, Kri.

Orchis mascula (L.) L. subsp. pinetorum (Boiss. & Kotschy) G.
Camus, 1, 16.05.2017, BULU 41270; 52, 19.04.2017, BULU 41150,
D. Akd., Kri.

Orchis palustris Jacg. subsp. palustris, 54, 19.04.2017, BULU
41150, Kri.

Orchis purpurea Huds. subsp. purpurea, 51, 14.05.2014, BULU
36206, Avr.-Sib., Kri.

Platanthera bifolia (L.) Rich., 29, 30.05.2016, BULU 39929, Avr.-
Sib., Kri.

17. POACEAE

Aegilops geniculata Roth, 10, 09.07.2014, BULU 37451, Akd., Ter.
Aegilops caudata L. (Sin: A. markgrafii (Greuter) K. Hammer), 1,
30.05.2016, BULU 39942, D. Akd., Ter.

Aegilops triuncialis L. subsp. triuncialis, 11, 09.07.2014, BULU
37494, Ter.

Agrostis capillaris L. var. capillaris, 1, 09.07.2014, BULU 37412,
Hem.

*Avena sativa L., 69, 14.05.2014, BULU 36174B, Ter.
Brachypodium distachyon (L.) P. Beauv. (Sin: Trachynia distachya
(L) Link), 11, 09.07.2014, BULU 37493; 66, 3.05.2013, BULU
41488, Akd., Hem.

Briza maxima L., 28, 30.05.2016, BULU 39824, Ter.

Briza media L., 63, 25.07.2016, BULU 40071, Hem.

Bromus intermedius Guss., 56, 30.05.2013, BULU 40464, Ter.
Bromus japonicus Thunb. subsp. japonicus, 18, 24.07.2015, BULU
38481, Ter.

Bromus lanceolatus Roth, 2, 11.06.2014, BULU 37205, Ter.
Bromus scoparius L., 39, 23.06.2017, BULU 41647, Ter.

Bromus sterilis L., 31, 09.07.2014, BULU 37408; 69, 14.05.2014,
BULU 36174A, Ter.

Cynodon dactylon (L.) Pers. var. villosus Regel, 49, 30.07.2017,
BULU 41936, Hem.

Cynosurus echinatus L., 16, 10.07.2014, BULU 37668, Akd., Ter.
Dactylis glomerata L. subsp. glomerata, 16, 10.07.2014, BULU
37671, 69, 14.05.2014, BULU 36186A, Avr.-Sib., Hem.

Eragrostis minor Host, 22, 31.07.2015, BULU 38558, Ter.

Festuca valesiaca Schleich. ex Gaudin, 54, 30.05.2013, BULU
40475B, Hem.

Hordeum geniculatum All., 31, 10.06.2016, BULU 40007; 69,
14.05.2014, BULU 36169, Avr.-Sib., Hem.

*Hordeum vulgare L., 66, 30.05.2013, BULU 40489, Ter.
Hordelymus europaeus (L.) Jess. ex Harz., 28, 30.05.2016, BULU
39844, Avr.-Sib., Hem.

Lolium perenne L., 31, 09.07.2014, BULU 37453, Avr.-Sib., Hem.
Lolium rigidum Gaudich var. rigidum, 61, 14.05.2014, BULU
36086, Ter.

Melica ciliata L. subsp. ciliata, 13, 09.07.2014, BULU 37501, Hem.
Orizopsis miliacea (L.) Asch. & Schweinf. subsp. thomasii (Duby)
K. Richt. (Sin: Piptatherum miliaceum (L.) Coss. subsp. thomasii
(Duby) Freitag), 65, 02.09.2014, BULU 37954B, Hem.

Phalaris arundinaceae L., 4, 21.07.2017, BULU 41734, Hem.
Phleum bertolonii DC., 63, 25.07.2016, BULU 40091, Hem.
Phleum exaratum Griseb. subsp. exaratum, 39, 23.06.2017, BULU
41648, Ter.

Phleum subulatum (Savi) Asch. & Graebn. subsp. ciliatum (Boiss.)
Humphries, 69, 14.05.2014, BULU 368186B, D. Akd., Ter.
Phragmites australis (Cav.) Trin. ex Steud., 22, 31.07.2015, BULU
38557, Avr.-Sib., Kri.

Poa alpina L. subsp. fallax F. Herm., 2, 16.04.2014, BULU 35465,
Hem.

Poa bulbosa L., 16, 10.07.2014, BULU 37666; 69, 14.05.2014,
BULU 36172, Kri.

Poa nemoralis L., 1, 20.07. 2016, BULU 40247, Hem.

Poa supina Schrad., 6, 17.04.2014, BULU 35570, Avr.-Sib., Kri.
Sclerochloa dura (L.) P. Beauv., 22, 31.07.2015, BULU 38558, Avr.-
Sib., Ter.

Setaria viridis (L.) P. Beauv., 54, 30.07.2017, BULU 41886, Ter.
Sorghum halepense (L.) Pers. var. halepense, 44, 30.05.2013,
BULU 40424, Hem.

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Schreb.) Melderis, 39, 23.06.2017, BULU 41653, ir.-Tur., Ter.
Vulpia ciliata Dumort subsp. ciliata, 30, 10.06.2016, BULU 39973,
Ter.

18. TYPHACEAE

Typha latifolia L., 22, 31.07.2015, BULU 38560, Kri.

Sinif: Magnoliopsida (Dikotiller)

19. ACANTHACEAE

Acanthus hirsutus Boiss. subsp. hirsutus, 68, 25.07.2016, BULU
40170, Hem.

20. ADOXACEAE

Sambucus ebulus L., 26, 21.07.2017, BULU 41764, Hem.

21. AMARANTHACEAE

Amaranthus retroflexus L., 13, 17.10.2016, BULU 41063, Ter.

22. ANACARDIACEAE

Pistacia palaestina Boiss. (Sin: P. terebinthus L. subsp. palaestina
(Boiss.) Engler), 24, 14.08.2015, BULU 39056; 51, 14.05.2014,
BULU 36227, D. Akd., Fan.

Rhus coriaria L., 20, 31.07.2015, BULU 38523, Fan.

23. APIACEAE

Angelica archangelica L., 65, 02.09.2014, BULU 37886, Hem.
Bifora testiculata (L.) Spreng., 39, 23.06.2017, BULU 41617, Ter.
Conium maculatum L., 16, 10.07.2014, BULU 37665, Hem.
Daucus guttatus Sibth. & Sm., 30, 10.06.2016, BULU 40011; 72,
27.06.2014, BULU 36324, Ter.

Eryngium bithynicum Boiss., 60, 30.07.2017, BULU 41904, Ir.-
Tur., END., Hem.

Falcaria falcarioides (Bornm. & H. Wolff) H. Wolff, 62, 25.07.2016,
BULU 40080, Hem.

Ferulago macrosciadia Boiss. & Balansa, 61, 14.05.2014, BULU
36089, D. Akd., END., Hem.

Ferulago sylvatica (Besser) Rchb., 32, 10.06.2016, BULU 40027; 61,
14.05.2014, BULU 36089, Avr.-Sib., Hem.

Foeniculum vulgare Mill., 72, 27.06.2014, BULU 37313, Hem.
Johrenia dichotoma DC. (Sin: J. tortuosa (Fisch. & C.A. Mey.) D.
F. Chamb.), 30, 10.06.2016, BULU 39965, ir.-Tur., Hem.

Oenanthe pimpinelloides L., 1, 09.07.2014, BULU 39872, Hem.
Oenanthe silaifolia M. Bieb., 1, 20.07.2016, BULU 40246, Hem.
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Orlaya daucoides (L.) Greuter, 25, 11.05.2016, BULU 39638; 55,
30.05.2013, BULU 40445, Akd., Ter.

Prangos ferulacea (L.) Lindl., 65, 14.05.2014, BULU 36166, Hem.
Sanicula europaea L., 63, 25.07.2016, BULU 40056, Hem.
Scandix pecten-veneris L., 69, 14.05.2014, BULU 36201, Ter.
Scandix stellata Banks. & Sol., 2, 16.05.2017, BULU 41343, Ter.
Torilis arvensis (Huds.) Link subsp. elongata (Hoffmans & Link)
Cannon, 1, 09.07.2014, BULU 37433, Akd., Ter.

Torilis arvensis (Huds.) Link subsp. neglecta (Spreng.) Thell., 30,
10.06.2016, BULU 39987, Ter.

Torilis leptophylla (L.) Rchb. f., 69, 14.05.2014, BULU 36185, Ter.
Torilis ucranica Spreng., 16, 10.07.2014, BULU 37647, Ter.
Turgenia latifolia (L.) Hoffm., 72, 27.06.2014, BULU 36331, Ter.
24. APOCYNACEAEE

Vinca major L. subsp. major, 5, 17.04.2014, BULU 35562; 64,
14.05.2014, BULU 36136, Akd., Hem.

Vincetoxicum fuscatum Rchb. f. subsp. fuscatum, 64, 25.07.2016,
BULU 36262, Hem.

Vincetoxicum tmoleum Boiss., 64, 25.07.2016, BULU 36261, ir.-
Tur., Hem.

25. ARALIACEAE

Hedera helix L., 3, 16.04.2014, BULU 41315, Fan.

26. ARISTOLOCHIACEAE

Aristolochia pallida Willd., 5, 17.04.2014, BULU 35561; 50,
14.05.2014, BULU 36216, Hem.

27. ASTERACEAE

Achillea nobilis L. subsp. neilreichii (A. Kern.) Velen., 18,
24.07.2015, BULU 38483, Avr.-Sib., Hem.

Achillea pannonica Scheele (Sin: Achillea millefolium L. subsp.
pannonica (Scheele) Oborny), 15, 09.07.2014, BULU 37527, Avr.-
Sib., Hem.

Anthemis aciphylla Boiss. var. discoidea Boiss., 2, 11.06.2014,
BULU 37208; 18, 24.07.2015, BULU 38474, D. Akd., END., Hem.
Anthemis chia L., 69, 14.05.2014, BULU 36188, D. Akd., Hem.
Anthemis cotula L., 31, 10.06.2016, BULU 40001A, Hem.
Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 29,
30.05.2016, BULU 39910; 42, 22.05.2015, BULU 38296, Hem.
Anthemis pauciloba Boiss. var. pauciloba, 56, 30.05.2013, BULU
40465, Hem.

Anthemis pseudocotula Boiss., 10, 09.07.2014, BULU 37475, Hem.
Anthemis xylopoda O. Schwarz, 39, 23.06.2017, BULU 41221A, D.
Akd., END., Hem.

Bellis perennis L., 4, 17.04.2014, BULU 35540, Avr.-Sib., Hem.
Carduus acicularis Bertol., 30, 10.06.2016, BULU 39985, Akd., Ter.
Carduus nutans L. subsp. nutans, 57, 27.06.2014, BULU 37300,
Hem.

Carlina lanata L., 41, 21.07.2017, BULU 41821, Akd., Hem.
Carthamus dentatus (Forssk.)Vahl, 48, 30.07.2017, BULU 41964,
Ter.

Carthamus lanatus L., 60, 30.07.2017, BULU 41908, Ter.
*Carthamus tinctorius L., 54, 30.07.2017, BULU 41896, Hem.
Centaurea drabifolia Sibth. & Sm. subsp. floccosa (Boiss.) Wagenitz
& Grauter (Sin: C. drabifolia subsp. detonsa (Bormn.) Wagenitz), 42,
30.05.2013, BULU 40417, END., Hem.

Centaurea iberica Trev. ex Spreng., 42, 30.07.2017, BULU 41875,
Hem.

Centaurea olympica (DC.) K.Koch, 18, 24.07.2015, BULU 38512;
64, 25.07.2016, BULU 40102, END., Hem.

Centaurea polyclada DC., 63, 02.09.2014, BULU 37944, D. Akd.,
END., Hem.

Centaurea solstitialis L. subsp. solstitialis, 39, 23.06.2017, BULU
416441, Hem.

Centaurea thracica (Janka) Hayek, 62, 25.07.2016, BULU 40076,
Hem.

Centaurea urvillei DC. subsp. armata Wagenitz, 30, 10.06.2016,
BULU 39982, D. Akd., Hem.

Centaurea virgata Lam., 72, 27.06.2014, BULU 36329, Ir.-Tur.,
Hem.

Cichorium intybus L., 26, 21.07.2017, BULU 41758, Hem.
Cirsium arvense (L.) Scop. (Sin: C. arvense (L.) Scop. subsp.
vestitum (Wimm. & Grab.) Petr.), 72, 25.07.2016, BULU 40136,
Hem.

Cirsium canum (L.) All., 62, 02.09.2014, BULU 37917, Avr.-Sib.,
Hem.

Cirsium sipyleum O. Schwarz, 68, 25.07.2016, BULU 40174, Akd.,
END., Hem.

Chnicus benedictus L., 2, 16.04.2014, BULU 35460, Hem.
Chondrilla juncea L., 62, 25.07.2016, BULU 40043, Hem.

Conyza canadensis (L.) Cronquist, 13, 17.10.2016, BULU 41062; 54,
30.07.2017, BULU 41898, Hem.

Cota altissima (L) J. Gay (Sin: Anthemis altissima L.), 28,
30.05.2016, BULU 39885, Ter.

Cota tinctoria (L.) J. Gay ex Guss. var. discoidea (All.) Ozbek &
Vural (Sin: Anthemis tinctoria L. var. discoidea (All.) DC.), 14,
09.07.2014, BULU 37516, Hem.

Cota tinctoria (L.) J. Gay ex Guss. var. pallida (DC.) Ozbek & Vural
(Sin: Anthemis tinctoria L. var. pallida DC.), 31, 09.07.2014, BULU
37450, Hem.

Cota tinctoria (L.) J.Gay ex Guss. var. tinctoria (Sin: Anthemis
tinctoria L. var. tinctoria), 28, 30.05.2016, BULU 3983168,
25.07.2016, BULU 40166, Hem.

Crepis foetida L. subsp. rhoeadifolia (M. Bieb.) Celak, 1,
09.07.2014, BULU 37443, Hem.

Crepis sancta (L) Bornm., 6, 17.04.2014, BULU 35573; 47,
19.04.2017, BULU 41162, Ter.

Crepis setosa Haller f., 13, 17.10.2016, BULU 41071, Avr.-Sib., Ter.
Crepis zacintha (L.) Babc., 69, 14.05.2014, BULU 36184 B, Akd.,
Ter.

Crupina crupinastrum (Moris) Vis., 2, 11.06.2014, BULU 37200;
72,27.06.2014, BULU 36327, Ter.

Cyanus depressus (M.Bieb.) Sojak (Sin: Centaurea depressa M.
Bieb. var. amasiana Bormn.), 8, 17.04.2014, BULU 35599, Ter.
Cyanus segetum Hill (Sin: Centaurea cyanus), 16, 10.07.2014,
BULU 37673, Ter.

Cyanus thirkei (Sch. Bip.) Holub (Sin: Centaurea thirkei Sch. Bip.)
47,19.04.2017, BULU 41164, D. Akd., Hem.

Doronicum orientale Hoffm., 1, 16.05.2017, BULU 41279, Hem.
Echinops microcephalus Sm., 21, 31.07.2015, BULU 38544, Akd.,
Hem.

Echinops spinosissimus Turra subsp. spinosissimus (Sin: Echinops
viscosus DC. subsp. viscosus), 20, 31.07.2015, BULU 38524, Hem.
Filago germanica (L.) L. (Sin: Filago vulgaris Lam.), 18,
24.07.2015, BULU 38454; 20, 31.07.2015, BULU 38539, Ter.
Filago pyramidata L., 69, 27.06.2014, BULU 37310, Ter.
Hieracium leptodermum (Zahn) P. D. Sell & C. West, 28,
30.05.2016, BULU 39935, Avr.-Sib., END., Hem.

Inula heterolepis Boiss., 22, 31.07.2015, BULU 38562, D. Akd.,
Hem.

Inula oculus-christi L., 18, 24.07.2015, BULU 38501, Avr.-Sib.,
Hem.

Lactuca serriola L., 32, 10.06.2016, BULU 37134, Hem.

Lactuca viminea (L.) J. Presl & C. Presl (Sin: Scariola viminea (L.)
F. W. Schmidt), 18, 24.07.2015, BULU 38472; 68, 25.07.2016, BULU
40169, Hem.

Lapsana communis L. subsp. adenophora (Boiss.) Rech. f., 1,
09.07.2014, BULU 37442, Hem.

Lapsana communis L. subsp. intermedia (M. Bieb.) Hayek var.
intermedia, 18, 30.05.2016, BULU 39889, Hem.

Leontodon crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var.
asper, 42, 27.06.2014, BULU 37249, Hem.

Leontodon hispidus L. var. hispidus, 5, 17.04.2014, BULU 35548,
Avr.-Sib., Hem.

Matricaria chamomilla L. var. chamomilla, 39, 23.06.2017, BULU
41621 B, Ter.

Matricaria chamomilla L. var. recutita (L.) Fiori, 2, 16.05.2017,
BULU 41324, Ter.

Onopordum illyricum L., 21, 31.07.2015, BULU 38449, D. Akd.,
Hem.

Picnomon acarna (L.) Cass., 23, 14.08.2015, BULU 39055, Ter.
Picris hieracioides L. subsp. hieracioides, 62, 25.07.2016, BULU
40069, Avr.-Sib., Hem.

Pilosella cymosa (L.) F. W. Schultz & Sch. Bip., 63, 25.07.2016,
BULU 40100, Hem.

Pilosella hoppeana (Schult) F.W. Schultz & Sch. Bip subsp.
testimonialis (Naegli ex Peter) P. D. Sell & C. West (Sin: P.
hoppeana subsp. lydia (Bornm. & Zahn) P. D. Sell & C. West), 1,
09.07.2014, BULU 37441, Hem.
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Pilosella piloselloides (Vill.) Sojak subsp. magyarica (Peter) S.
Braut. & Greuter (Sin: P. piloselloides subsp. megalomastix (Nageli
& Peter) P. D. Sell & C. West), 31, 10.06.2016, BULU 37128, Hem.
Pilosella piloselloides (Vill.) Sojak subsp. piloselloides, 2,
11.06.2014, BULU 37199, Hem.

Pilosella procera (Fr.) F. W. Schultz & Sch. Bip (Sin: P. echioides
subsp. procera (Fr.) P. D. Sell & C. West), 44, 30.05.2013, BULU
40427, Hem.

Pilosella pseudopilosella (Ten.) Sojak, 13, 17.10.2016, BULU 41064,
Hem.

Scolymus hispanicus L. subsp. hispanicus, 21, 31.07.2015, BULU
38551, Akd., Hem.

Scorzonera cana (C. A. Mey.) Griseb. var. jacquiniana (W. Koch)
D. F. Chamb., 51, 14.05.2014, BULU 36221, Hem.

Senecio vernalis Waldst. & Kit., 8, 17.04.2014, BULU 35596, Ter.
Solidago virgaurea L. subsp. virgaurea, 65, 02.09.2014, BULU
37947, Avr.-Sib., Hem.

Tanacetum parthenium (L.) Sch. Bip.,1, 09.07.2014, BULU 37403,
Hem.

Taraxacum farinosum Hausskn. & Bornm. ex Hand.-Mazz., 65,
02.09.2014, BULU 37946A, Ir.-Tur., END., Hem.

Taraxacum hellenicum Dahlst., 37, 14.03.2017, BULU 41088B,
Akd., Hem.

Taraxacum pseudobrachyglossum Soest, 13, 17.10.2016, BULU
41067; 62, 17.04.2015, BULU 38135, Avr.-Sib., END., Hem.
Taraxacum turcicum Soest, 35, 17.10.2016, BULU 41080, D. Akd.,
END., Hem.

Tragopogon dubius Scop., 25, 11.05.2016, BULU 39637, Hem.
Tripleurospermum tenuifolium (Kit.) Freyn, 18, 24.07.2015, BULU
38496, Avr.-Sib., Hem.

Tussilago farfara L., 35, 14.03.2017, BULU 41090, Hem.
Xanthium spinosum L., 56, 30.07.2017, BULU 41897, Ter.
Xeranthemum annuum L., 20, 31.07.2015, BULU 38514, Ter.
Xeranthemum cylindraceum Sm., 13, 17.10.2016, BULU 37391,
Ter.

28. BETULACEAE

Alnus glutinosa (L.) Gaertn. subsp. glutinosa, 4, 21.07.2017, BULU
41722, Avr.-Sib.,Fan.

29. BORAGINACEAE

Alkanna orientalis (L.) Boiss. var. leucantha (Born.) Hub-Mor., 28,
30.05.2016, BULU 39823, ir-Tur., END., Hem.

Anchusa azurea Mill. var. azurea, 31, 10.06.2016, BULU 40014,
Hem.

Anchusa officinalis L., 61, 14.05.2014, BULU 36099, Avr.-Sib.,
Hem.

Buglossoides arvensis (L.) I. M. Johnst. subsp. sibthorpiana
(Griseb.) R. Fern., 6, 17.04.2014, BULU 35584, Ter.

Buglossoides incrassata (Guss.) I. M. Johst. subsp. incrassata, 54,
30.05.2013, BULU 40483, Akd., Ter.

Cynoglottis barrelieri  (All.) Vural & Kit Tan (Sin: Anchusa
barrellieri (All) Vitman var. orientalis Gusuleac), 47, 19.04.2017,
BULU 41168, D. Akd., Hem.

Echium italicum L., 30, 10.06.2016, BULU 39999, Hem.

Echium plantagineum L., 26, 21.07.2017, BULU 41759, Akd., Hem.
Myosotis arvensis (L.) Hill, 29, 30.05.2016, BULU 39926; 47,
19.04.2017, BULU 41155, Avr.-Sib., Hem.

Myosotis incrassata Guss., 4, 17.04.2014, BULU 35542, Ter.
Myosotis minutiflora Boiss. & Reut., 64, 14.05.2014, BULU 36143,
Akd., Ter.

Myosotis sicula Guss., 18, 24.07.2015, BULU 38448, Hem.
Onosma taurica Willd. var. taurica, 55, 30.05.2013, BULU 41443,
Hem.

Onosma thracica Velen., 43, 27.06.2014, BULU 37245, Avr.-Sib.,
Hem.

Paracaryum calycinum Boiss. & Balansa, 64, 14.05.2014, BULU
36121, ir.-Tur., END., Hem.

30. BRASSICACEAE

Aethionema arabicum (L.) Adrz. ex DC., 57, 27.06.2014, BULU
36295, Ter.

Aethionema cordatum (Desf.) Boiss., 64, 14.05.2014, BULU 36122,
Hem.

Alyssum cassium Boiss., 57, 27.06.2014, BULU 37278, D. Akd.,
Hem.

Alyssum corsicum Duby, 63, 25.07.2016, BULU 40103, Hem.
Alyssum desertorum Stapf., 5, 17.04.2014, BULU 35560 B, Ter.
Alyssum dudleyi Adigiizel & R. D. Reeves, 64, 14.05.2014, BULU
36111, END., Hem.

Alyssum minutum Schlecht. ex DC., 2, 16.04.2014, BULU 35465,
Ter.

Alyssum murale Waldst. & Kit. subsp. murale var. murale, 15,
09.07.2014, BULU 37520; 64, 14.05.2014, BULU 36151, Hem.
Alyssum sibiricum Willd., 64, 25.07.2016, BULU 40152, Hem.
Alyssum umbellatum Desv., 64, 14.05.2014, BULU 36135, D. Akd.,
Hem.

Arabidopsis thaliana (L.) Heynh., 63, 17.04.2014, BULU 35637,
Ter.

Arabis alpina L. subsp. alpina (Sin: Arabis caucasica Willd. subsp.
caucasica), 45, 14.05.2014, BULU 36231, Hem.

Aubrieta canescens (Boiss.) Bornm. subsp. canescens, 9,
17.04.2014, BULU 35607, END., Hem.

Brassica nigra (L.) W. D. J. Koch, 16, 23.06.2017, BULU 41499, Ter.
Capsella bursa-pastoris (L.) Medik., 48, 19.04.2017, BULU 41174,
Kozm., Ter.

Clypeola jonthlaspi L., 6, 17.04.2014, BULU 35581, Ter.

Draba muralis L., 4, 17.04.2014, BULU 35547, Ter.

Draba verna L. (Sin: Erophila verna L.), 62, 17.04.2015, BULU
38130, Ter.

Erysimum cuspidatum (M. Bieb.) DC., 68, 25.07.2016, BULU
40171, Hem.

Iberis simplex DC. (Sin: I. taurica DC.), 64, 14.05.2014, BULU
36110, Hem.

Microthlaspi perfoliatum (L.) F. K. Mey. (Sin: Thlaspi perfoliatum
L.), 62, 17.04.2015, BULU 38132, Ter.

Nasturtium officinale R. Br., 26, 21.07.2017, BULU 41737, Hem.
Rapistrum rugosum (L.) All., 62, 17.04.2015, BULU 38131, Ter.
Teesdalia coronopifolia (Berg.) Thellung, 1, 06.04.2016, BULU
39499, D. Akd., Ter.

Thlaspi jaubertii Hedge, 64, 14.05.2014, BULU 36109, END., Hem.
31. CAMPANULACEAE

Asyneuma linifolium (Boiss. & Heldr.) Bornm. subsp. linifolium, 10,
09.07.2014, BULU 37462, D. Akd., END., Hem.

Campanula betonicifolia Sm. & Sm. subsp. betonicifolia, 51,
14.05.2014, BULU 36220, END., Hem.

Campanula lyrata Lam. subsp. lyrata, 18, 24.07.2015, BULU
38462; 69, 15.05.2014, BULU 36180, Hem.

Campanula persicifolia L. subsp. persicifolia, 28, 30.05.2016,
BULU 39881, Hem.

Campanula rapunculus L. subsp. rapunculus, 29, 30.05.2016,
BULU 39939, Hem.

Jasione montana L. subsp. montana, 28, 30.05.2016, BULU 39891,
Hem.

Legousia speculum-veneris (L.) Durande ex Vill., 69, 14.05.2014,
BULU 36190, Ter.

32. CAPRIFOLIACEAE

Cephalaria aristata K. Koch, 62, 25.07.2016, BULU 40083, ir.-Tur.,
Hem.

Dipsacus laciniatus L., 54, 30.07.2017, BULU 41873, Hem.
Knautia degenii Borbas ex Formanek, 30, 10.06.2016, BULU 39993,
Akd., Hem.

Scabiosa columbaria L. subsp. columbaria var. columbaria, 57,
27.06.2014, BULU 36286, Hem.

Scabiosa reuteriana Boiss., 31, 10.06.2016, BULU 40016, D. Akd.,
END., Ter.

Scabiosa rotata M. Bieb., 64, 25.07.2016, BULU 40141, ir.-Tur.,
Hem.

Pterocephalus plumosus (L.) Coulter, 10, 09.07.2014, BULU 37474,
Ter.

Valeriana dioscoridis Sm., 64, 14.05.2014, BULU 36128, D. Akd.,
Kri.

Valerianella carinata Loisel., 47, 19.04.2017, BULU 41154, Ter.
Valerianella glomerata Boiss. & Balansa, 56, 30.05.2013, BULU
40466, Ir.-Tur., END., Ter.

Valerianella pumila (L.) DC., 8,17.04.2014, BULU 35600, Ter.
Valerianella vesicaria (L.) Moench, 55, 30.05.2013, BULU 40444,
Ter.
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Lonicera etrusca Santi var. etrusca, 62, 25.07.2016, BULU 40110,
Akd., Fan.

33. CARYOPHYLLACEAE

Agrostemma githago L., 25, 11.05.2016, BULU 39641, Ter.
Bolanthus spergulifolius (Jaub. & Spach) Hub.-Mor., 63,
25.07.2016, BULU 40093, END., Hem.

Cerastium brachypetalum Pers. subsp. roeseri (Boiss. & Heldr.)
Nyman, 64, 14.05.2014, BULU 36145, Ter.

Cerastium comatum Desv. (Sin: C. illyricum Ard. subsp. comatum
(Desv.) P. D. Sell & Whitehead), 2, 16.04.2014, BULU 35452, Akd.,
Ter.

Cerastium gracile Dufour, 43, 17.04.2015, BULU 38149, Ter.
Cerastium semidecandrum L., 69, 14.05.2014, BULU 36168, Ter.
Dianthus carmelitarum Reut. ex Boiss. (Sin. D. artwinensis
Grossh.), 40, 21.07.2017, BULU 41808, Avr.-Sib., END., Hem.
Dianthus calocephalus Boiss., 32, 10.06.2016, BULU 40020, Hem.
Dianthus leptopetalus Willd., 39, 23.06.2017, BULU 41639, Hem.
Dianthus giganteus d’Urv., 28, 30.05.2016, BULU 39879, Avr.-Sib.,
Hem.

Dianthus goekayi Kaynak, Yilmaz & Dagkin, 32, 10.06.2016, BULU
37496; 64, 25.07.2016, BULU 40139, END., Hem.

Dianthus pubescens Sm., 18, 24.07.2015, BULU 38497, Akd., Ter.
Herniaria glabra L., 34, 10.06.2016, BULU 40033, Hem.
Herniaria incana Lam., 10, 09.07.2014, BULU 37472, Hem.
Herniaria micrantha A.K. Jacks. & Turrill, 39, 23.06.2017, BULU
41627, D. Akd., Hem.

Holosteum umbellatum L.var. umbellatum, 47, 19.04.2017, BULU
41161, Ter.

Minuartia hirsuta (M. Bieb.) Hand.-Mazz. subsp. falcata (Gris.)
Mattf, 18, 24.07.2015, BULU 38491 A, Hem.

Minuartia hybrida (Vill.) Schischk. subsp. hybrida, 2, 16.05.2017,
BULU 41337, Ter.

Minuartia leucocephaloides (Bornm.) Bornm., 43, 27.06.2014,
BULU 37274, END., Hem.

Minuartia mesogitana (Boiss.) Hand.-Mazz. subsp. kotschyana
(Boiss.) McNeill, 8, 17.04.2014, BULU 35601, Ter.

Moenchia mantica (L.) Bartl., 1, 16.05.2017, BULU 41297, Ter.
Paronychia amani Chaudhri var. amani, 64, 02.09.2014, BULU
37928, Hem.

Paronychia chionaea Boiss. subsp. chionaea var. chionaea, 44,
17.04.2015, BULU 38143, Hem.

Petrorhagia alpina (Hablitz) P. W. Ball & Heywood subsp. olympica
(Boiss.) P. W. Ball & Heywood, 31, 09.07.2014, BULU 37458, Ter.
Petrorhagia cretica (L.) P. W. Ball & Heywood, 2, 16.05.2017,
BULU 41139; 57, 27.06.2014, BULU 36289, Ter.

Petrorhagia dubia (Raf.) G. Lopez & Romo (Sin: P. velutina (Guss.)
P. W. Ball & Heywood), 28, 30.05.2016, BULU 39901, Ter.
Petrorhagia prolifera (L.) P. W. Ball & Heywood, 16, 10.07.2014,
BULU 37646, Ter.

Saponaria officinalis L., 17, 10.07.2014, BULU 37695, Hem.
Scleranthus annuus L. subsp. annuus, 2, 16.05.2017, BULU 41336,
Ter.

Scleranthus perennis L. subsp. dichotomus (Schur) Nyman, 18,
24.07.2015, BULU 38491 B, Hem.

Silene argentea Ledeb. (Sin: S. cappadocica Boiss. & Heldr.), 44,
30.05.2013, BULU 40435, ir.-Tur., Hem.

Silene compacta Fisch. ex Hornem., 63, 25.07.2016, BULU 40131,
Hem.

Silene conoidea L., 57, 27.06.2014, BULU 36283, Ter.

Silene italica (L.) Pers. subsp. italica, 1, 09.07.2014, BULU 37424;
50, 14.05.2014, BULU 36215, Akd., Hem.

Spergularia rubra (L.) J & C. Presl, 18, 24.07.2015, BULU 38456,
Ter.

Velezia rigida L., 10, 09.07.2014, BULU 37469; 57, 27.06.2014,
BULU 36289, Ter.

34. CELASTRACEAE

Euonymus europaeus L., 65, 02.09.2014, BULU 37926, Fan.

35. CHENOPODIACEAE

Chepodium album L. subsp. album var. microphyllum Boenn. (Sin:
C. album L. subsp. microphyllum (Boenn.) Sterner), 4, 17.04.2014,
BULU 35544, Ter.

Chenopodium bothrys L., 13, 17.10.2016, BULU 41060, Ter.
Chenopodium murale L., 39, 23.06.2017, BULU 41644 A, Ter.
Chenopodium vulvaria L., 39, 23.06.2017, BULU 41644B, Ter.

36. CISTACEAE

Cistus creticus L., 9, 17.04.2014, BULU 35607, Kam.

Cistus laurifolius L., 4, 21.07.2017, BULU 41702; 63, 25.07.2016,
BULU 40060, Akd., Kam.

Cistus salviifolius L., 13, 17.10.2016, BULU 41056, Kam.
Helianthemum salicifolium (L.) Mill., 64, 14.05.2014, BULU
36131A, Ter.

Tuberaria guttata (L.) Fourr., 2, 11.06.2014, BULU 37202, Ter.
Fumana aciphylla Boiss., 42, 22.05.2015, BULU 38294, Ir.-Tur.,
Kam.

Fumana thymifolia (L.) Spach, 66, 30.05.2013, BULU 40497, Kam.
37. CONVOLVULACEAE

Convolvulus arvensis L., 26, 21.07.2017, BULU 41761, Kozm., Ter.
Convolvulus compactus Boiss., 64, 14.05.2014, BULU 36152, Akd.
ve Ir.-Tur.(iki bélgeli), Hem.

Convolvulus holosericeus M.Bieb. subsp. holosericeus, 10,
09.07.2014, BULU 37461, fr.-Tur., Hem.

38. CORNACEAE

Cornus mas L., 49, 30.07.2017, BULU 41946, Avr.-Sib., Fan.
Cornus sanguinea L. subsp. sanguinea, 49, 30.07.2017, BULU
41941, Fan.

39. CORYLACEAE

Corylus avellana L. var. avellana, 26, 21.07.2017, BULU 41756; 49,
30.07.2017, BULU 41951, Avr.-Sib., Fan.

40. CRASSULACEAE

Sedum acre L. subsp. acre, 11, 09.07.2014, BULU 37477, Hem.
Sedum album L., 43, 27.06.2014, BULU 37275, Hem.

Phedimus obtusifolius  (C. A. Mey.) ‘t Hart (Sin. Sedum
obtusifolium C.A.Mey.), 18, 24.07.2015, BULU 38455B, Hem.
Sedum pallidum M.Bieb. (Sin: S. pallidum M. Bieb. var.
bithynicum (Boiss.) D. F. Chamb.), 27, 17.04.2014, BULU 35550;
72,27.06.2014, BULU 36320, Avr.-Sib., Hem.

Prometheum chrysanthum (Boiss.) ‘t Hart subsp. uludaghense
Kaynak, Yilmaz & Dagskin, 64, 02.09.2014, BULU 37938, D. Akd.,
END., Hem.

41. CUCURBITACEAE

Ecballium elaterium (L.) A. Rich., 25, 11.05.2016, BULU 39632,
Akd., Hem.

42. ERICACEAE

Arbutus andrachne L., 63, 25.07.2016, BULU 40130, Fan.

Erica arborea L., 24, 14.08.2015, BULU 39052, Fan.

43. EUPHORBIACEAE

Chrozophora tinctoria (L.) A. Juss., 25, 11.05.2016, BULU 39636B,
Ter.

Euphorbia anacampceros Boiss. var. anacampceros, 44,
17.04.2015, BULU 38145; 64, 14.05.2014, BULU 36106, END.,
Hem.

Euphorbia apios L., 47, 19.04.2017, BULU 41156, D. Akd., Hem.
Euphorbia falcata L. subsp. macrostegia (Bornm.) O. Schwartz, 24,
14.08.2015, BULU 39074, D. Akd., Ter.

Euphorbia maculata L. (Sin: E. supina Rafin.), 14, 09.07.2014,
BULU 37519, Ter.

Euphorbia taurinensis All., 5, 17.04.2014, BULU 35564; 55,
30.05.2013, BULU 40450, Ter.

44. FABACEAE

Astragalus coodei D. F. Chamb. & V. A. Mathews, 64, 14.05.2014,
BULU 36140, ir.-Tur., END., Hem.

Astragalus hamosus L., 72, 27.06.2014, BULU 37319, Ter.
Astragalus glycyphyllos L., 29, 30.05.2016, BULU 39923, Avr.-
Sib., Hem.

Astragalus prusianus Boiss., 57, 27.06.2014, BULU 36284, D.
Akd., Hem.

Astragalus vulnerariae DC., 42, 17.04.2015, BULU 38151, END.,
Hem.

Biserrula pelecinus L., 16, 10.07.2014, BULU 37640, Akd., Ter.
Ceratonia siliqua L., 23, 14.08.2015, BULU 39069, Akd., Fan.
Colutea cilicica Boiss. & Balansa, 34, 10.06.2016, BULU 40032,
Fan.

Cytisus hirsutus L. (Sin: Chamaecytisus hirsutus (L.) Link), 6,
17.04.2014, BULU 35583, Kam.

Cytisus scoparius (L.) Link, 50, 14.05.2014, BULU 36218, Kam.
Cytisopsis dorycniifolia Jaub. & Spach, 64, 14.05.2014, BULU
36149, Kam.

Dorycnium hirsutum (L.) Ser., 55, 30.05.2013, BULU 40438, Akd.,
Hem.
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Dorycnium pentaphyllum Scop. subsp. herbaceum (Vill.) Rouy, 29,
30.05.2016, BULU 39913, Hem.

Genista januensis Viv. subsp. lydia (Boiss.) Kit Tan & Ziel. (Sin: G.
lydia Boiss.), 64, 14.05.2014, BULU 36114, D. Akd., Kam.
Hymenocarpus circinnatus (L.) Savi, 6, 17.04.2014, BULU 35572,
Ter.

Lathyrus digitatus (M. Bieb.) Fiori, 50, 14.05.2014, BULU 36205,
D. Akd., Hem.

Lathyrus laxiflorus (Desf) O. Kuntze subsp. laxiflorus,45,
14.05.2014, BULU 36240, Hem.

Lathyrus nissolia L.,28, 30.05.2016, BULU 39868, Hem.

Lathyrus sativus L., 5, 17.04.2014, BULU 35569, Akd., Hem.
Lathyrus undulatus Boiss., 2, 16.04.2014, BULU 35454, Avr.-Sib.,
END., Hem.

Lotus angustissimus L., 15, 09.07.2014, BULU 37522, Ter.

Lotus corniculatus L. var. corniculatus, 30, 09.07.2014, BULU
37456, Hem.

Lotus suaveolens Pers., 18, 24.07.2015, BULU 38499, Hem.
Medicago lupulina L., 29, 30.05.2016, BULU 39915, Ter.
Medicago minima (L.) Bartal. var. minima, 25, 11.05.2016, BULU
39634; 51, 14.05.2014, BULU 36226, Ter.

Medicago rigidula (L.) All. var. cinerascens (Jord.) Rouy, 69,
14.05.2014, BULU 36200 B, Ter.

Medicago sativa L. subsp. sativa, 16, 10.07.2014, BULU 37654,
Hem.

Melilotus officinalis (L.) Desr., 54, 30.07.2017, BULU 41958, Ter.
Onobrychis aequidentata (Sibth & Sm.) d’Urv, 30, 10.06.2016,
BULU 39972, Akd., Ter.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj., 15, 09.07.2014,
BULU 37523, Hem.

Ononis mitissima L., 13, 09.07.2014, BULU 37503, Akd., Ter.
Ononis pusilla L., 20, 31.07.2015,BULU 38521, Akd., Hem.
Ornithopus compressus L., 28, 30.05.2016, BULU 39812, Akd., Ter.
Scorpiurus subvillosus L. var. subvillosus (Sin: S. muricatus L. var.
subvillosus (L.) Fiori), 62, 25.07.2016, BULU 40154, Ter.
Securigera varia (L.) Lassen (Sin: Coronilla varia L. var. varia), 32,
10.06.2016, BULU 40028; 63, 25.07.2016, BULU 40072, D. Akd.,
Hem.

Spartium junceum L., 25, 28.03.2017, BULU 41110, Akd., Fan.
Trifolium alpestre L. var. alpestre, 63, 25.07.2016, BULU 40099,
Auvr.-Sib., Hem.

Trifolium angustifolium L., 2, 11.06.2014, BULU 37210, Hem.
Trifolium arvense L. var. arvense, 28, 30.05.2016, BULU 39904,
Auvr.-Sib., Ter.

Trifolium campestre Schreb. subsp. campestre var. campestre, 15,
09.07.2014, BULU 37521, Ter.

Trifolium echinatum M. Bieb., 28, 30.05.2016, BULU 39846, D.
Akd., Ter.

Trifolium elongatum Willd. (Sin: T. pannonicum Jacq. subsp.
elongatum (Willd.) Zoh.), 18, 24.07.2015, BULU 38471, END.,,
Hem.

Trifolium glomeratum L., 1, 09.07.2014, BULU 37432, Ter.
Trifolium grandiflorum Schreb. (Sin: T. speciosum Willd.), 1,
30.05.2016, BULU 39945; 69, 14.05.2014, BULU 36179, D. Akd.,
Ter.

Trifolium hirtum All., 28, 30.05.2016, BULU 39803A, Akd., Ter.
Trifolium lappaceum L., 72, 27.06.2014, BULU 37316, Akd., Ter.
Trifolium latinum Seb., 28, 30.05.2016, BULU 39840, Akd., Ter.
Trifolium leucanthum M. Bieb., 28, 30.05.2016, BULU 39845, Ter.
Trifolium nigrescens Viv. subsp. nigrescens, 28, 30.05.2016, BULU
39854, Ter.

Trifolium ochroleucum Huds., 15, 09.07.2014, BULU 37524, Hem.
Trifolium physodes Steven & M. Bieb. var. physodes, 28,
30.05.2016, BULU 39895, Hem.

Trifolium pratense L. var. pratense, 1, 09.07.2014, BULU 37430,
Hem.

Trifolium purpureum Lois. var. purpureum, 23, 14.08.2015,
BULU 39064, D. Akd., Ter.

Trifolium repens L. var. repens, 1, 09.07.2014, BULU 37428A,
Hem.

Trifolium resupinatum L. var. resupinatum, 1, 09.07.2014, BULU
37428B, Ter.

Trifolium stellatum L. var. stellatum, 69, 14.05.2014, BULU 36181,
Ter.

Trigonella foenum-graecum L., 28, 30.05.2016, BULU 39807, Ter.
Trigonella monspeliaca L., 69, 14.05.2014, BULU 36200 C, Ter.
Vicia cracca L. subsp. cracca, 28, 30.05.2016, BULU 39804, Hem.
Vicia grandiflora Scop., 6, 17.04.2014, BULU 35582, Ter.

Vicia hybrida L., 8, 17.04.2014, BULU 35604, Ter.

Vicia lathyroides L., 6, 17.04.2014, BULU 35578, Ter.

Vicia meyeri Boiss., 2, 16.04.2014, BULU 35459, Avr.-Sib., Ter.
Vicia pannonica Crantz subsp. purpurascens (DC.) Ser., 28,
30.05.2016, BULU 39804, Ter.

Vicia villosa Roth subsp. dasycarpa (Ten.) Cav., 25, 11.05.2016,
BULU 39640, Ter.

Vicia villosa Roth subsp. eriocarpa (Hausskn.) P. W. Ball, 4,
17.04.2014, BULU 35544, Ter.

Vicia villosa Roth subsp. villosa, 16, 10.07.2014, BULU 37651, Ter.
45. FAGACEAE

Quercus cerris L., 23, 14.08.2015, BULU 39068A, 68, 25.07.2016,
BULU 40173, Akd., Fan.

Quercus frainetto Ten., 23, 14.08.2015, BULU 39068B, Awvr.-Sib.,
Fan.

Quercus infectoria Oliv. subsp. infectoria, 32, 10.06.2016, BULU
40029; 50, 14.05.2014, BULU 36209, Avr.-Sib., Fan.

Quercus infectoria subsp. veneris (A. Kern.) Meikle (Sin: Q.
infectoria subsp. boissieri (Reut.) O. Schwarz), 44, 30.05.2013,
BULU 40419, Fan.

Quercus petraea (Matt.) Liebl. subsp. iberica (Steven ex M. Bieb.)
Krassiln., 18, 24.07.2015, BULU 38463C, Fan.

Q. pubescens Willd. subsp. pubescens, 30, 10.06.2016, BULU
39966; 48, 30.07.2017, BULU 41961, Fan.

Quercus trojana Webb subsp. trojana, 60, 30.07.2017, BULU
41918, D. Akd., Fan.

46. GENTIANACEAE

Centaurium erythraea Rafn. subsp. erythraea, 18, 24.07.2015,
BULU 38451, Avr.-Sib., Hem.

Centaurium erythraea subsp. rumelicum (Velen.) Melderis, 23,
14.08.2015, BULU 39059, Akd., Hem.

47. GERANIACEAE

Erodium cicutarium (L.) L’ Her. subsp. cicutarium, 47, 19.04.2017,
BULU 41165, Kozm., Ter.

Geranium asphodeloides Burnm. f. subsp. asphodeloides, 1,
16.05.2017, BULU 41294, Auvr.-Sib., Hem.

Geranium pusillum Burm.f., 69, 14.05.2014, BULU 36182, Ter.
Geranium pyrenaicum Burm.f., 2, 23.06.2017, BULU 41463, Hem.
Geranium rotundifolium L., 2, 16.04.2014, BULU 35453, Ter.

48. HYPERICACEAE

Hypericum adenotrichum Spach, 19, 24.07.2015, BULU 38506,
END., Hem.

Hypericum aviculariifolium Jaub. & Spach, 10, 09.07.2014, BULU
37471; 64, 14.05.2014, BULU 36137, D. Akd., END., Hem.
Hypericum bourgaei (Sin: H. aviculariifolium subsp. depilatum
var. bourgaei (Boiss.) N.Robson), 44, 30.05.2013, BULU 40418, D.
Akd., END., Hem.

Hypericum bithynicum Boiss., 35, 17.10.2016, BULU 37459, Avr.-
Sib., Hem.

Hypericum confertum Choisy subsp. confertum, 63, 25.07.2016,
BULU 40068, END., Hem.

Hypericum montbretii Spach, 28, 11.06.2014, BULU 37190, Hem.
Hypericum olympicum L., 18, 24.07.2015, BULU 38498, D. Akd.,
Hem.

Hypericum orientale L., 18, 24.07.2015, BULU 38473; 57,
27.06.2014, BULU 37277, Hem.

Hypericum origanifolium Willd. var. origanifolium, 42,
27.06.2014, BULU 37226, Hem.

Hypericum perforatum L. subsp. perforatum, 1, 09.07.2014, BULU
37425, Hem.

49. JUGLANDACEAE

Juglans regia L., 56, 30.07.2017, BULU 41901, Fan.

50. LAMIACEAE

Ballota nigra L. subsp. anatolica P. H. Davis, 20, 31.07.2015, BULU
38536, ir.-Tur., Hem.

Clinopodium alpinum (L.) Kuntze (Sin: Acinos alpinum (L.)
Moench), 6, 17.04.2014, BULU 35574; 50, 14.05.2014, BULU 36204,
Hem.
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Clinopodium suaveolens (Sm.) Kuntze (Sin: Acinos rotundifolius
Pers.), 5, 17.04.2014, BULU 35555; 69, 14.05.2014, BULU 36176,
Hem.

Clinopodium vulgare L. subsp. vulgare, 29, 30.05.2016, BULU
39908, Avr.-Sib., Hem.

Lamium amplexicaule L. var. amplexicaule, 62, 17.04.2015, BULU
38129, Ter.

Lamium garganicum L. subsp. garganicum var. striatum (Sin: L.
garganicum L. subsp. reniforme (Montbret & Aucher ex Benth.)
R.R.Mill.), 1, 09.07.2014, BULU 37405, Akd., Hem.

Lamium purpureum L. var. aznavourii Gand. ex Aznav., 1,
16.05.2017, BULU 41285, Avr.-Sib., END., Ter.

Marrubium peregrinum L., 14, 31.07.2015, BULU 38530, Hem.
Marrubium vulgare L., 30, 10.06.2016, BULU 39979, Akd., Hem.
Mentha longifolia (L.) L. subsp. longifolia, 26, 21.07.2017, BULU
41747, Hem.

Mentha longifolia (L.) L. subsp. thyphoides (Brig.) Harley (Sin: M.
longifolia (L.) L. subsp thyphoides (Brig.) Harley var. typhoides
(Briqg.) Brig.), 22, 31.07.2015, BULU 38563; 49, 30.07.2017, BULU
41030, Hem.

Mentha pulegium L., 14, 09.07.2014, BULU 37512, Hem.

Melissa officinalis L. subsp. officinalis, 22, 31.07.2015, BULU
38553, Avr.-Sib., Ter.

Micromeria juliana (L.) Benth. ex Rchb., 12, 09.07.2014, BULU
37499, Akd., Hem.

Micromeria myrtifolia Boiss. & Hohen., 13, 09.07.2014, BULU
37511, Hem.

Nepeta italica L., 33, 10.06.2016, BULU 40030, Hem.

Origanum vulgare L. subsp. gracile (K. Koch) letsw., 39,
23.06.2017, BULU 41640, Ir.-Tur., Hem.

Origanum vulgare L. subsp. hirtum (Link) letsw., 23, 14.08.2015,
BULU 39065, D. Akd., Hem.

Origanum sipyleum L., 21, 31.07.2015, BULU 38542; 63,
25.07.2016, BULU 40063, D. Akd., END., Hem.

Prunella laciniata (L.) L., 2, 11.06.2014, BULU 37204, Avr.-Sib.,
Hem.

Prunella vulgaris L., 3, 09.07.2014, BULU 37365, Avr.-Sib., Hem.
Salvia candissima Vahl subsp. occidentalis Hedge, 33, 10.06.2016,
BULU 40031, Hem.

Salvia frigida Boiss., 20, 31.07.2015, BULU 38526, ir.-Tur., Hem.
Salvia forskahlei L., 19, 24.07.2015, BULU 38495, Avr.-Sib., Hem.
Salvia sclarea L., 57, 27.06.2014, BULU 36288, Hem.

Salvia tomentosa Mill., 31, 10.06.2016, BULU 40018, Akd., Hem.
Salvia verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm., 60,
30.07.2017, BULU 41920, ir.-Tur., Hem.

Salvia virgata Jacqg., 62, 25.07.2016, BULU 40155, ir.-Tur., Hem.
Salvia viridis L., 20, 31.07.2015, BULU 38513; 51, 14.05.2014,
BULU 36229, Akd., Ter.

Scutellaria albida L. subsp. albida, 1, 09.07.2014, BULU 37404,
Hem.

Scutellaria salviifolia Benth., 55, 30.05.2013, BULU 40447, END.,
Hem.

Sideritis montana L. subsp. montana, 11, 09.07.2014, BULU 37486;
56, 30.05.2013, BULU 40468, D. Akd., Ter.

Sideritis montana L. subsp. remota (d’Urv.) P. W. Ball, 16,
10.07.2014, BULU 37660, D. Akd., Ter.

Stachys byzantina K. Koch, 41, 21.07.2017, BULU 41822; 60,
30.07.2017, BULU 41915, Avr.-Sib., Hem.

Stachys cretica L. subsp. bulgarica Rech. f., 31, 10.06.2016, BULU
39990, D. Akd., Hem.

Stachys tmolea Boiss., 40, 21.07.2017, BULU 41807; 63, 25.07.2016,
BULU 40057, D. Akd., END., Hem.

Teucrium chamaedrys L. subsp. chamaedrys, 31, 10.06.2016,
BULU 40017; 57, 27.06.2014, BULU 36292, Kam.

Teucrium polium L. subsp. polium, 10, 09.07.2014, BULU 37464,
Hem.

Thymus atticus Celak, 66, 30.05.2013, BULU 40498, Akd., Kam.
Thymus longicaulis C. Presl. subsp. chaubardii (Rchb. f.) Jalas, 31,
09.07.2014, BULU 37447, Akd., Kam.

Thymus longicaulis C. Presl subsp. longicaulis (Sin: T. longicaulis
C. Presl subsp. longicaulis var. subisophyllus (Borbas) Jalas), 13,
09.07.2014, BULU 37508; 45, 14.05.2014, BULU 36239, Avr.-Sib.,
Kam.

Thymus sibthorpii Benth., 18, 24.07.2015, BULU 38465, Avr.-Sib.,
Kam.

Vitex agnus-castus L., 24, 14.08.2015, BULU 39076, Akd., Fan.
Ziziphora capitata L., 34, 10.06.2016, BULU 40036, Ter.
Ziziphora taurica M. Bieb. subsp. cleonioides (Boiss.) P. H. Davis,
14, 09.07.2014, BULU 37517, Akd., END., Ter.

Ziziphora tenuior L., 21, 31.07.2015, BULU 38541, Ir.-Tur., Ter.
51. LINACEAE

Linum corymbulosum Rchb., 11, 09.07.2014, BULU 37482, Akd.,
Ter.

Linum hirsutum L. subsp. anatolicum (Boiss.) Hayek var.
anatolicum, 63, 25.07.2016, BULU 40067, END., Hem.

Linum nodiflorum L., 55, 30.05.2013, BULU 40449, Akd., Ter.
Linum pamphylicum Boiss. & Heldr. ex Planch subsp. olympicum
G. Kaynak & O. Yilmaz, 63, 25.07.2016, BULU 40066, END., Hem.
Linum strictum L. var. strictum, 11, 09.07.2014, BULU 37481, 63,
14.05.2014, BULU 36124, Akd., Ter.

Linum tenuifolium L., 63, 25.07.2016, BULU 40088, Hem.

52. LYTHRACEAE

Lythrum salicaria L., 22, 31.07.2015, BULU 38564, Avr.-Sib., Hem.
53. MALVACEAE

Alcea biennis Winterl (Sin. A. pallida Waldst. & Kit.), 41,
21.07.2017, BULU 41825, Hem.

Althaea cannabina L., 49, 30.07.2017, BULU 41925, Hem.

Malva sylvestris L., 25, 11.05.2016, BULU 39636A, Hem.

Tilia tomentosa Moench (Sin: T. argentea DC.), 22, 31.07.2015,
BULU 38552, Avr.-Sib., Fan.

54. OLEACEAE

Fraxinus ornus L. subsp. ornus, 22, 31.07.2015, BULU 38555, Avr.-
Sib., Fan.

Jasminum fruticans L., 34, 17.10.2016, BULU 41073; 64,
14.05.2014, BULU 36132, Akd., Fan.

Ligustrum vulgare L., 53, 24.05.2014,BULU 36391, Avr.-Sib., Fan.
Phillyrea latifolia L., 63, 25.07.2016, BULU 40126, Akd., Fan.

55. ONAGRACEAE

Epilobium hirsutum L., 39, 10.07.2014, BULU 37696, Hem.
Epilobium palustre L., 18, 24.07.2015, BULU 38477, Hem.

56. OROBANCHACEAE

Bellardia trixago L., 11, 09.07.2014, BULU 37485, Ter.
Orobanche elatior Sutton, 63, 25.07.2016, BULU 40124, Epi.
Orobanche minor Sm., 28, 30.05.2016, BULU 39900, Epi.
Orobanche nana Noe ex Reut., 54, 30.05.2013, BULU 40484, Epi.
Orobanche pungeana G. Beck, 65, 14.05.2014, BULU 36120, Avr.-
Sib., Epi.

Parentucellia latifolia (L.) Caruel subsp. latifolia, 5, 17.04.2014,
BULU 35559; 45, 14.05.2014, BULU 36202, Akd., Ter.

57. PAPAVERACEAE

Fumaria officinalis L. subsp. officinalis, 39, 23.06.2017, BULU
41163, Ter.

Fumaria vaillantii Loisel., 48, 19.04.2017, BULU 41176, Ter.
Glaucium corniculatum (L.) Rudolph var. corniculatum, 49,
30.07.2017, BULU 41921, Hem.

Hypecoum pseudograndiflorum Petrovic (Sin: H. imberbe Sibth. &
Sm.), 48, 19.04.2017, BULU 41179, Ter.

Papaver argemone L. subsp. argemone, 44, 16.05.2017, BULU
41263, Ter.

Papaver rhoeas L., 65, 25.05.2016, BULU 39726, Ter.

58. PHYLLANTHACEAE

Andrachne telephioides L., 32, 10.06.2016, BULU 40012, Hem.

59. PLANTAGINACEAE

Digitalis ferruginea L. subsp. ferruginea, 4, 17.04.2014, BULU
35547, Avr.-Sib., Hem.

Digitalis lamarckii Ivanina, 34, 10.06.2016, BULU 40038, ir.- Tur.,
END., Hem.

Kickxia commutata (Rchb.) Fritsch subsp. graeca (Bory & Chaub)
R. Fernandes, 34, 14.08.2015, BULU 39071, D. Akd., Ter.

Kickxia elatine (L.) Dumort. subsp. crinita (Mabille) Greuter, 23,
14.08.2015, BULU 39061, Akd., Ter.

Linaria corifolia Desf., 42, 27.06.2014, BULU 37261, ir.-Tur.,
END., Hem.

Linaria pelisseriana (L) Mill., 3, 16.05.2017, BULU 41346, Akd.,
Ter.

Globularia trichosantha Fisch. & C. A. Mey. subsp. trichosantha,
11, 09.07.2014, BULU 37491; 45, 14.05.2014, BULU 36238, ir.-Tur.,
Hem.

Gratiola officinalis L., 18, 24.07.2015, BULU 38464, Avr.-Sib.,
Hem.
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Plantago lanceolata L., 30, 10.06.2016, BULU 39969; 63,
25.07.2016, BULU 40114, Hem.

Plantago lagopus L., 14, 09.07.2014, BULU 37518; 69, 14.05.2014,
BULU 36196, Akd., Ter.

Plantago major L. subsp. intermedia (Gilib.) Lange, 23, 14.08.2015,
BULU 39054, Hem.

Plantago scabra Moench, 41, 21.07.2017, BULU 41670, Ter.
Veronica anagalloides Guss. subsp. anagalloides,1, 16.05.2017,
BULU 41271, Ter.

Veronica anagallis-aquatica L., 57, 27.06.2014, BULU 36321, Hem.
Veronica chamaedrys L., 1, 16.05.2017, BULU 41296; 50,
14.05.2014, BULU 36214, Avr.-Sib., Hem.

Veronica grisebachii Walters, 8, 17.04.2014, BULU 35606; 47,
19.04.2017, BULU 41163, Akd., Ter.

Veronica jacquinii Baumg., 65, 14.05.2014, BULU 36116, Avr.-Sib.,
Hem.

Veronica multifida L., 5, 17.04.2014, BULU 35554, ir.-Tur., Hem.
Veronica pectinata L. var. pectinata, 13, 09.07.2014, BULU 37507
56, 30.05.2013, BULU 40460, Hem.

Veronica polita Fr., 62, 17.04.2015, BULU 38133, Ter.

Veronica praecox All., 62, 14.05.2015, BULU 38182, Ter.
Veronica thymoides P. H. Davis subsp. pseudocinerea M. A. Fisch.,
64, 14.05.2014, BULU 36141, ir.-Tur., END., Kam.

60. PLATANACEAE

Platanus orientalis L., 40, 21.07.2017, BULU 41791, Fan.

61. PLUMBAGINACEAE

Acantholimon acerosum (Willd) Boiss. subsp. brachystachyum
(Boiss.) Dogan & Akaydim, 42, 16.09.2012, BULU 40418, ir.-Tur.,
END., Kam.

Armeria cariensis Boiss. var. cariensis, 64, 25.07.2016, BULU
40140, D. Akd., Hem.

Limonium virgatum (Willd.) Fourr., 20, 31.07.2015, BULU 38525,
Akd., Kam.

Plumbago europae L., 20, 31.07.2015, BULU 38520, Auvr.-Sib.,
Hem.

62. POLYGALACEAE

Polygala anatolica Boiss. & Heldr., 55, 30.05.2013, BULU 40439,
Hem.

63. POLYGONACEAE

Polygonum arenastrum Boreau, 39, 23.06.2017, BULU 41646, Ter.
Polygonum patulum Bieb. subsp. pulchellum (Lois.) Leblebici (Sin:
P. pulchellum Loisel), 35, 17.10.2016, BULU 41079, Ter.

Rumex acetosella L., 2, 11.06.2014, BULU 37203; 28, 30.05.2016,
BULU 39886, Hem.

Rumex conglomeratus Murray, 22, 31.07.2015, BULU 38554, Hem.
Rumex obtusifolius L. subsp. subalpinus (Schur) Celak, 28,
30.05.2016, BULU 39873; 59, 27.06.2014, BULU 36306, Hem.
Rumex tuberosus L. subsp. tuberosus, 2, 16.05.2017, BULU 41330,
Hem.

64. PRIMULACEAE

Anagallis arvensis L. var. arvensis, 11, 09.07.2014, BULU 37484,
Ter.

Anagallis arvensis L. var. caeurulea (L.) Gouan, 30, 10.06.2016,
BULU 38282; 57, 27.06.2014, BULU 36294, Ter.

Lysimachia atropurpurea L., 24, 14.08.2015, BULU 39058, D.
Akd., Hem.

65. RANUNCULACEAE

Adonis annua L., 25, 11.05.2016, BULU 39635, Akd., Ter.
Anemone blanda Schott & Kotschy, 37, 14.03.2017, BULU 41089,
Kri.

Consolida orientalis (J. Gay) Schrodinger, 54, 30.07.2017, BULU
41865, Ter.

Delphinium peregrinum L., 11, 09.07.2014, BULU 37479; 68,
25.07.2016, BULU 40168, Akd., Ter.

Nigella elata Boiss., 20, 31.07.2015, BULU 38534, Ter.

Nigella sativa L., 10, 09.07.2014, BULU 37661, Ter.

Ranunculus arvensis L., 55, 30.05.2013, BULU 40437, Ter.
Ranunculus cadmicus Boiss., 42, 19.04.2017, BULU 41118, Hem.
Ranunculus constantinopolitanus (DC.) d’Urv.,1, 30.05.2016,
BULU 39922, Hem.

Ranunculus damascenus Boiss. & Gaill., 2, 16.05.2017, BULU
41333, Ir.-Tur., Hem.

Ranunculus ficaria L. subsp. ficariiformis Rouy & Foucaud, 1,
30.05.2016, BULU 39925, Hem.

Ranunculus gracilis E.D.Clarke, 1, 16.05.2017, BULU 41274, Hem.
Ranunculus repens L., 48, 19.04.2017, BULU 41182, Hem.

66. RESEDACEAE

Reseda lutea L. var. lutea, 66, 30.05.2013, BULU 40495, Hem.

67. RHAMNACEAE

Paliurus spina-christii P. Mill., 49, 30.07.2017, BULU 41939, Fan.
68. ROSACEAE

Cotoneaster nummularius Fisch. & C.A.Mey., 34, 17.10.2016,
BULU 41077, Fan.

Crataegus monogyna Jacg. var. monogyna, 1, 16.05.2017, BULU
41289, Fan.

Crataegus orientalis Pall. ex M.Bieb. subsp. orientalis, 34,
17.10.2016, BULU 41074, Fan.

Filipendula vulgaris Moench, 28, 30.05.2016, BULU 39867, Avr.-
Sib., Hem.

Fragaria vesca L., 3, 16.04.2014, BULU 41311, Avr.-Sib., Hem.
Potentilla astranica Jacg. subsp. astranica, 42, 27.06.2014, BULU
37240, Avr.-Sib., Hem.

Potentilla detommasii Ten., 63, 14.05.2014, BULU 36154, Hem.
Potentilla inclinata Vill.,, 1, 09.07.2014, BULU 37436; 63,
25.07.2016, BULU 40113, Hem.

Potentilla reptans L., 4, 21.07.2017, BULU 41708, Hem.

Prunus divaricata Ledeb. var. divaricata, 50, 14.05.2014, BULU
36208, Fan.

Prunusxdomestica L., 60, 30.07.2017, BULU 41907, N. Fan.
Prunus spinosa L. (Sin: P. spinosa subsp. dasyphylla (Schur)
Domin), 51, 14.05.2014, BULU 36230, Avr.-Sib., Fan.

Pyrus eleagnifolia Pall. subsp. eleagnifolia, 27, 21.07.2017, BULU
42079; 62, 25.07.2016, BULU 40048, Fan.

Rosa canina L., 34, 17.10.2016, BULU 41078; 68, 25.07.2016,
BULU 40175, Fan.

Rosa gallica L., 63, 25.07.2016, BULU 40061, Fan.

Rubus canescens DC. var. glabratus (Godr.) Davis & Meikle, 15,
09.07.2014, BULU 37525, Avr.-Sib., Fan.

Rubus sanctus Schreb. (Sin: R. discolor Weihe & Nees subsp.
amoenus (Vis.) Nyman), 40, 21.07.2017, BULU 41787, Fan.
Sanguisorba minor L. subsp. lasiocarpa (Boiss. & Hausskn.)
Nordborg, 1, 09.07.2014, BULU 37434; 65, 14.05.2014, BULU
36113, Hem.

69. RUBIACEAE

Asperula arvensis L., 42, 27.06.2014, BULU 37253, Ter.

Asperula involucrata Wahlenb., 18, 24.07.2015, BULU 38487; 45,
14.05.2014, BULU 36235, Avr.-Sib., Hem.

Asperula lilaciflora Boiss. subsp. phrygia (Bornm.) Schénb.-Tem.,
12, 09.07.2014, BULU 37500; 57, 27.06.2014, BULU 36280, D.
Akd., END., Hem.

Crucianella angustifolia L., 13, 17.10.2016, BULU 41070, Akd.,
Ter.

Crucianella bithynica Boiss., 30, 10.06.2014, BULU 39978, D. Akd.,
Ter.

Crucianella latifolia L., 20, 31.07.2015, BULU 38515, Akd., Ter.
Cruciata pedemontana (Bellardi) Ehrend., 2, 16.05.2017, BULU
413328, Ter.

Cruciata taurica (Pall. ex Willd.) Ehrend., 9, 17.04.2014, BULU
35612, ir.-Tur., Hem.

Galium album Mill. subsp. prusense (K. Koch.) Ehrend. & Krendl,
9, 17.04.2014, BULU 35626; 55, 30.05.2013, BULU 40458, Hem.
Galium aparine L., 1, 06.04.2016, BULU 39497, Ter.

Galium asparagifolium Boiss. & Heldr., 57, 27.06.2014, BULU
37290, D. Akd., Hem.

Galium divaricatum Pourr. ex Lam., 19, 24.07.2015, BULU 38503,
Akd., Ter.

Galium floribundum Sm. subsp. floribundum, 10, 09.07.2014,
BULU 37460; 42, 27.06.2014, BULU 37242, Ter.

Galium paschale Forssk., 18, 24.07.2015, BULU 38467, D. Akd.,
Hem.

Galium setaceum Lam., 3, 16.04.2014, BULU 41310, Ter.

Galium tricornutum Dandy, 42, 27.06.2014, BULU 37255, r.-Tur.,
Ter.

Galium verum L. subsp. verum, 15, 09.07.2014, BULU 37529; 63,
25.07.2016, BULU 40112, Avr.-Sib., Hem.

70. SALICACEAE

Populus nigra L. subsp. nigra, 54, 30.07.2017, BULU 41902, Avr.-
Sib., Fan.
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Populus tremula L. subsp. tremula, 27, 21.07.2017, BULU 41780,
Fan.

Salix alba L. subsp. alba, 22, 31.07.2015, BULU 38561, Avr.-Sib.,
Fan.

Salix viminalis L., 23, 14.08.2015, BULU 39057, Avr.-Sib., Fan.

71. SANTALACEAE

Comandra umbellata (L.) Nutt. subsp. elegans (Roch. ex Sprengel)
Piehl, 63, 14.05.2014, BULU 36153, Avr.-Sib., Hem.

Osyris alba L., 34, 17.10.2016, BULU 41075, Akd., Fan.

Thesium bergeri Zucc., 54, 30.05.2013, BULU 40477, D. Akd., Hem.
Viscum album L. subsp. album, 18, P. nigra tizerinde, 24.07.2015,
BULU 38500, Epi.

72. SAPINDACEAE

Acer campestre L. subsp. campestre, 26, 30.05.2016, BULU 39773,
Avr.-Sib., Fan.

73. SAXIFRAGACEAE

Saxifraga sibirica L., 9, 17.04.2014, BULU 35608, Hem.

Saxifraga tridactylites L., 17, 10.07.2014, BULU 37696, Akd., Ter.
74. SCROPHULARIACEAE

Scrophularia canina L. subsp. bicolor (Sm.) Greuter, 34, 10.06.2016,
BULU 40037, D. Akd., Hem.

Verbascum basivelatum Hub.-Mor., 64, 25.07.2016, BULU 40142,
Ir.-Tur., END., Hem.

Verbascum bombyciferum Boiss., 33, 10.06.2016, BULU 41818,
Auvr.-Sib., END., Hem.

Verbascum cheiranthifolium Boiss. var. cheiranthifolium, 57,
27.06.2014, BULU 36282, Hem.

Verbascum flavidum (Boiss.) Freyn & Bornm., 2, 16.05.2017,
BULU 41334, Avr.-Sib., Hem.

Verbascum kastamunicum Murb., 64, 02.09.2014, BULU 37941,
ir.-Tur., END., Hem.

Verbascum lasianthum Boiss. ex Benth., 28, 30.05.2016, BULU
39862, Hem.

Verbascum lydium Boiss. var. lydium, 21, 31.07.2015, BULU
38546, Akd., END., Hem.

Verbascum mucronatum Lam., 54, 30.07.2017, BULU 41899, D.
Akd., Hem.

Verbascum parviflorum Lam., 2, 16.05.2017, BULU 41338, D.
Akd., END., Hem.

75. SOLANACEAE

Datura stramonium L., 30, 10.06.2016, BULU 40000, Hem.
Hyoscyamus niger L., 30, 10.06.2016, BULU 39998, Hem.

76. TAMARICACEAE

Tamarix parviflora DC., 23, 14.08.2015, BULU 39073, Akd., Fan.
77. ULMACEAE

Ulmus minor Mill. (Sin: U. minor subsp. canescens (Melville)
Browicz & Ziel.), 49, 30.07.2017, BULU 41926, Fan.

78. URTICACEAE

Urtica dioica L. subsp. dioica, 4, 21.07.2017, BULU 41729; 49,
30.07.2017, BULU 41950, Avr.-Sib., Hem.

79. VERBANACEAE

Verbana officinalis L. var. officinalis, 17, 10.07.2014, BULU 37697
49, 30.07.2017, BULU 41928, Hem.

80. VIOLACEAE

Viola arvensis Murray, 2, 16.05.2017, BULU 41335, Ter.

Viola canina L., 3, 16.04.2014, BULU 41309, Hem.

Viola odorata L., 1, 10.05.2011, BULU 39492, Hem.

Viola parvula Tineo, 42, 19.04.2017, BULU 41148, Ter.

Verbascum glomeratum Boiss., 10, 09.07.2014, BULU 37463, Ir.-
Tur., Hem.

4. Sonugclar ve tartisma

Calisma alanindan 2011-2017 yillart arasinda 72 istasyondan toplanan ve numaralandirilan 1805 bitki 6rneginin
degerlendirilmesi sonucunda 80 familya, 312 cinse ait 429 tiir, 141 alt tiir, 63 varyete ve 1 hibrit (Prunusxdomestica) olmak
iizere toplam 634 takson saptanmustir. Bu taksonlardan 7’si Pteridophyta boliimiine, 627°si Spermatophyta boliimiine aittir.
627 taksondan 6’s1 Pinophytina, 621’si Magnoliophytina alt boliimiindedir. 621 taksondan 88’1 Liliopsida, 533’i
Magnoliopsida sinifindadir. Tespit edilen taksonlardan 3’1 (Carthamus tinctorius, Avena sativa ve Hordeum vulgare) kiiltiir
bitkisidir. Calisma alanindaki 634 taksonun Raunkier’in hayat formlarina gére dagilimi ve oranlart 58’1 (% 9,14) Fanerofit,
17°s1 (% 2,68) Kamefit, 304’1 (% 47,95) Hemikriptofit, 57’si (% 9) Kriptofit, 193’1 (% 30,44) Terofit ve 5’1 (% 0,79) Epifit
olarak bulunmustur (Sekil 2). Hemikriptofitlerin en fazla taksonla temsil edilmeleri {ilkemizin 1liman iklim kusaginda yer
almasinin dogal sonucudur. Ayrica alanda baskin olan Asteraceae, Fabaceae, Lamiaceae ve Caryophyllaceae familyalarinin
hemikriptofitler bakimindan zengin olusundan kaynaklanmaktadir. Terofitlerin ikinci sirada yer almasi ¢aligma alaninda
orman agikliklari, agik meralik alanlar ve tarim alanlart gibi habitatlarin genis yer tutmast ile agiklanabilir.

Alanda tespit edilen 634 taksondan 131°i (% 20,66) Akdeniz, 82’si (% 12,93) Avrupa-Sibirya, 33’ (% 5,21), Iran-
Turan elementi olup 388’1 (% 61,20) ¢ok bdlgeli yada bolgesi bilinmemektedir (Sekil 3). Akdeniz elementlerinin ilk sirada
yer almasinin en 6nemli sebebi, alanin Akdeniz fitocografik bdlgesinde yer almasi ve Bursa ilinin glineyinde yar1 kurak
Akdeniz ikliminin goriildiigii bolgede bulunmasidir. Akdeniz elementleri cam ormani altlari, meselik i¢leri ve maki ¢aliliklar
arasinda yetismektedir. Caligma alaninda ikinci sirada yer alan Avrupa-Sibirya elementlerine nemli ve gélgelik orman altlari,
vadi iclerinde ve su kenarlarinda rastlanmaktadir. Alanda kiiciik bir oranda temsil edilen iran-Turan elementleri ise
¢ogunlukla taglik ve kayalik acik alanlar, calilik i¢lerinde, yol ve tarla kenarlarinda yetismektedir.

Calisma alaninda yayilis1 olan 634 taksondan 56’°s1 endemik olup endemizm oran1 % 8,8’dir. Calisma alanlar1 endemizm
bakimindan karsilastirildiginda Uludag, Murat Dag: ile Demirlik ve Kulaksiz Daglar1 endemizm orani yiiksek alanlardir. Golciik,
Ulus Dag1 ve Simav Daginda c¢aligma alanindakine yakin bir endemizm oranmi1 bulunmustur. Diger yandan Bursa Sehir, Katirh
Dag1, Degirmenbogazi ve gevresi, Balikesir Universitesi Cagis kampiisii ve Camucu Orman Isletme Sefligi floras1 adli
caligmalarda ise alandakinden daha diisiik bir endemizm oranina rastlanmistir (Tablo 2). Caligma alaninin giineybatisinda
Balikesir, giineydogusunda Kiitahya illerine komsu olmasi nedeni ile iklimin gegis gdstermesi, cografik konumu itibari ile Akdeniz
ve Iran-Turan fitocografik bolgelerinin gegis zonuna yakin olmasi, Orhaneli ilgesi Erenler Mevkii’nden baslayarak Harmancik
ilgesine kadar ana kaya olarak ofiyolit serinin devam etmesi ve asinmanin oldugu bolgelerde yer yer serpantin kayalar veya taglik
alanlar seklinde agiga ¢ikmasi gibi nedenlerle alanin bitki ¢esitliliginin ve endemizm oraninin yiiksek oldugu sdylenebilir.

Arastirma alaninda en fazla taksonla temsil edilen familyalar ve igerdikleri takson sayilar1 su sekildedir; Asteraceae
(84), Fabaceae (67), Lamiaceae (46), Poaceae (39), Caryophyllaceae (36), Brassicaceae (25), Apiaceae (22), Plantaginaceae (22),
Rosaceae (18), Rubiaceae (17) ve Boraginaceae (16)’dir. Alanin en zengin familyalar bakimindan yakin bolgelerde yapilan diger
calismalarla karsilastirdiginda en fazla takson iceren familyalar arasinda siras1 degismekle birlikte Asteraceae, Fabaceae, Poaceae,
Lamiaceae familyalariin olmasi, bu familyalarin Tiirkiye Florasinda ¢ok sayida cins ve taksonla temsil edilmelerinin dogal bir
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sonucudur. Fabaceae familyasinin ilk sirada yer aldig1 ¢aligmalarda bile takson sayisi, alandan teshis edilen Asteraceae familyasi
taksonlariin sayisina yakindir. Bu da Asteraceae familyasinin taksonca en zengin familya oldugunun gostergesidir (Tablo 3).

= Fanerofit

= Kamefit = Akd.
Hemikriptofit = Avr.-Sib.
Kriptofit ir.-Tur.

= Terofit 388 B3|. bilin.

57 304
= Epifit
Sekil 2. Taksonlarin hayat formlarina gore dagilimi Sekil 3. Taksonlarin fitocografik bolge elementlerine

gore dagilimi

Calisma alaninda takson bakimindan en zengin cinsler Trifolium (20), Hypericum, Verbascum, Veronica (10), Vicia,
Galium (9), Alyssum, Centaurea, Salvia (8), Ranunculus, Quercus (7) ve Dianthus, Euphorbia (6)’dir. Trifolium, Hypericum,
Verbascum, Veronica, Vicia ve Galium’un ilk {i¢ sirada yer almasi bu cinslerin yogun olarak yetistigi taslik agik alanlar, meselikler,
tarla ve su kenarlar1 gibi habitatlarin alanimizda sik¢a bulunuyor olmasindan kaynaklanmaktadir. Calisma alanlari takson
bakimindan en zengin cinsler agisindan karsilastirlldiginda ¢ogunlukla Trifolium, Verbascum, Veronica, Vicia, Centaurea,
Alyssum, Ranunculus, Hypericum ve Euphorbia cinslerinin ilk ii¢ sirada bulundugu gériilmektedir (Tablo 3). Diger ¢alismalardan
farkli olarak Galium cinsinin alanimizda takson bakimindan en zengin cinslerden biri olmasi cinsin kozmopolit olusundan, diger
caligmalarda tek yillik taksonlarinin arazide dikkat ¢ekmemesi nedeni ile toplanamamasindan veya toplanan drneklerinin yanlig
tayin edilmesinden kaynaklanmig olabilir. Calisma alaninda Alyssum cinsinin fazla takson ile temsil edilmesinin en biiyiik sebebi
cinsin Ni igerigi yiiksek olan topraklarda yetismesi ve iyi bir hiperakumiilator bitki olmasindan kaynaklanmaktadir. Ozellikle
Alyssum murale ve A. corsicum tiirlerinin Ni hiperakumiilatorii oldugu son yillarda yapilan ¢alismalarla gésterilmistir [1,3]. Bu
cinsin taksonlari ¢alisma alaninda Ni, Cr elementleri bakimindan zengin serpantinli alanlar tizerinde yetismektedir.

Tablo 2. Caligma Alanindaki Fitocografik Bolge Elementlerinin ve Endemizm Oranlarinin Yakin Bdlgelerde Yapilmus Floristik
Caligmalar ile Karsilastirilmasi

Arastirma Alam Toplam | Akdeniz | Avrupa- Iran- Cok Endemiz
Takson (%) Sibirya(% | Turan( Bolgeli(% | m
Sayisi ) %) ) (%)
Biiyiikorhan ve Harmancik Ilgelerinin (Bursa) 634 20,66 12,93 521 61,20 8,8
florast
Uludag (Bursa) florast 1308 11,62 19,04 3,82 65,52 12,92
Bursa Sehir florasi 706 22,38 16 1,13 60,48 3,54
Katirli Dag1 (Bursa) florasi 635 19,5 17,3 1,3 61,9 5,4
Golciik (Dursunbey, Balikesir) florasi 521 20,6 13,2 3,8 58,5 9,78
Degirmenbogazi (Balikesir) ve gevresi florast 394 24,87 11,42 2,54 61,17 4,06
Ulus Dag1 (Balikesir) florast 382 16,7 13,5 3,1 58,4 8,1
Camucu Orman Isletme Sefligi (Balya, Balikesir) 536 28,7 12,13 0,56 58,5 3,36
florasi
Murat Dag (Kiitahya) florasi 890 13,37 13,14 10,67 62,82 13
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Tablo 3. Calisma Alanmin Yakin Bolgedeki Diger Calismalarla En Fazla Takson Igeren Ilk Ug Familya ve Cins Yoniinden

Karsilagtirilmast
Arastirma Alani Toplam | ilk Ug Familya ve Takson Sayilart ik Ug Cins ve Takson Sayilart
Takson
Sayisi

Bursa Ili Biiyiikorhan ve 634 Asteraceae (84), Fabaceae (67), | Trifolium (20), Hypericum, Veronica,

Harmancik Ilgelerinin Florasi Lamiaceae (46) Verbascum (10), Vicia, Galium (9)

Bursa Sehir florasi 706 Asteraceae  (97), Fabaceae (94), | Trifolium (20), Vicia (16), Euphorbia
Lamiaceae (47) (14)

Katirli Dag1 (Bursa) 635 Asteraceae (127), Fabaceae (105), | Trifolium (29), Vicia (19), Anthemis
Lamiaceae (37) (14)

Golciik (Dursunbey, Balikesir) 521 Fabaceae (64), Asteraceae (56), | Trifolium (21), Vicia (9), Silene,
Lamiaceae (35) Geranium, Centaurea (8)

Degirmenbogazi (Balikesir) ve 394 Fabaceae (40), Asteraceae (39), | Trifolium (11), Rumex, Medicago (6),

cevresi Poaceae (31) Geranium, Bromus (5)

Ulus Dag (Balikesir) 382 Asteraceae (48), Fabaceae (39), | Trifgolium (12), Geranium (9),
Lamiaceae (29) Ranunculus (8)

Camucu Orman Isletme Sefligi 536 Fabaceae (67), Asteraceae (65), | Trifolium (20), Euphorbia (10),

(Balya, Balikesir) Lamiaceae (32) Ranunculus, Vicia (8)

Murat Dag1 (Kiitahya-Usak) 890 Asteraceae (113), Fabaceae (65), | Centaurea  (18), Silene  (15),
Brassicaceae (60) Ranunculus, Veronica (14)

Caligma alaninda tespit edilen 56 endemik taksonlardan 5°i (Alyssum dudleyi, Dianthus goekayi, Hieracium leptodermum, Linum
paphylicum subsp. olympicum, Prometheum chrysanthum subsp. uludaghense) lokal endemik olup H. leptodermum harig¢ digerleri son
yillarda bilim diinyasma i¢in yeni tanimlanmus taksonlardir [8, 11, 29]. Endemik taksonlardan 5’i CR (Cok Tehlikede), 1’i EN
(Tehlikede), 4’ii VU (Zarar Gorebilir), 5’1 NT (Tehdit altina Girebilir), 41°i LC (Az endise verici) kategorisinde yer almaktadir [18].
Caligma alanindaki endemik taksonlara ¢ogunlukla kayalik yamaclarda, meselik iglerinde ve serpantin ana kayanin bulundugu taghk
kayalik acik alanlarda rastlanmigtir. Alanda endemik bitkiler agisindan zengin bdlgeler Kiiplii Tepe ve cevresi, Harmancik yolu
iizerindeki serpantin tashk acik alanlardir. Son zamanlarda Bursa ilinden bilim diinyas1 i¢in yeni tanimlanan tiir ve alt tiirlerin ¢ogu,
calisma alanindaki serpantin kayalik ve taglik yamaglardan toplanmustir.

Bu ¢alisma ile Bursa ilinin giineyinde yer alan Biiyiikorhan ve Harmancik ilgelerinde yayiligi olan toplam 634 bitki taksonu
tespit edilerek Bursa ilinin ve {ilkemiz florasinin tamamlanmasina katki saglanmasi amaglanmigtir.

Tesekkiir

Caligmamzi UAP (F) 2011/73 nolu proje kapsaminda maddi olarak destekleyen Bursa Uludag Universitesi Bilimsel
Aragtirma Projeleri Komisyonu Bagkanligi’na tesekkiir ederiz.
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Abstract

In this paper, the anatomical and morphological traits of six Muscari species were examined and the taxonomical
relationships were assessed by assisting of these characters. Except from Muscari macrocarpum, the others are endemic
species for our country and they could be counted as M. bourgaei, M. sandrasicum, M. racemosum, M. turcicum and M.
vuralii. In scope of morphometric analyses, many numbers of morphologic and anatomic characters were used to
determine the diagnostic of Muscari species and the created dendrogram gave very important information about them.
Taxonomical obtained results supported the previous taxonomical assignments meaningfully in Flora of Turkey. The
outcomes revealed that the taxa were similar in some aspects with such as sterile flowers, thick cuticle of scape and two
rowed vascular bundles of scape. However, some features belonging to scape, leaves and flowers were primarily
diagnostic characters among taxa, and they were founded having taxonomic value in the distinction of these taxa from
each other.

Key words: Muscari macrocarpum, Muscari turcicum, Muscari vuralii, PRIMER7, Turkey

Alt1 Muscari tiirii (Asparagaceae) iizerine karsilastirmali anatomik ve morfolojik ¢calismalar

Ozet

Bu ¢alismada, alt1 Muscari tiiriiniin anatomik ve morfolojik 6zellikleri incelendi ve bu karakterlerin destegi ile
taksonomik akraba iligkileri tayin edildi. Muscari macrocarpum harig, digerleri {ilkemiz i¢in endemik olup, bu tiirler M.
bourgaei, M. sandrasicum, M. racemosum, M. turcicum ve M. vuralii olarak sayilabilir. Morfometrik analizler
kapsaminda, ¢ok sayida morfolojik ve anatomik karakter kullanilarak Muscari tiirlerinin karakteristigini belirlemek i¢in
olusturulan dendogram bu karakterler hakkinda ¢ok 6nemli bilgiler verdi. Taksonomik olarak elde edilen sonuglar,
anlamli olarak, Tiirkiye Florasi’nda onceki taksonomik belirlemeleri destekledi. Sonuglar, taksonlarin steril ¢igekler,
sapdaki kalin kutikula ve iki sirali iletim demeti gibi 6zellikler bakimindan benzer oldugunu gosterdi. Ancak, sap, yaprak
ve ciceklere ait bazi 6zelliklerin il olarak taksonlar arasinda belirleyici karakterler oldugu ve bu taksonlarin birbirinden
ayrilmasinda taksonomik éneme sahip oldugu bulundu.

Anahtar kelimeler: Muscari macrocarpum, Muscari turcicum, Muscari vuralii, PRIMER?7, Tiirkiye
1. Introduction

Garbari and Greuter (1970) had put forward an approach to split Muscari Miller genus by taxonomically. They
divided Muscari into the genera Muscari, Leopoldia Parl., Muscarimia Kostel., and Pseudomuscari [1]. They used
karyological data for this classification [2,3,4]. However this taxonomical assignment was not adopted by different
taxonomists several times. As concerning with the evolution of Muscari some taxonomists postulated that there were
transitions in character expression and so, they offered to treat only as subgenera like suggested before by Garbari and
Greuter (1970) [1,5,6,7,8]. Then monophyly of Muscari was proved including plastid DNA sequences on the base of
molecular study and was supported a broader genus concept [9]. As expressed before by Davis and Stuart (1980, 1984),
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Muscari is a taxonomically difficult genus with a formidable burden of synonymy, much of it based on cultivated
materials of unknown origin [5,7]. Many species belonging to this genus are used as ornamental plants in parks and
gardens [10]. Besides, Muscari includes excellent bulbous plants which are generally called grape hyacinths and they
deserve a greater breeding effort because of their excellent horticultural characteristic [11]. On the other hand, a number
of polyphenolic compounds, which have pharmacological importance because of their antimutagenic effects, have been
isolated from some Muscari species [12].

Muscari was revised in Turkey and 20 species were identified from Turkey [6]. In addition to these, 14 new
species have been described from Turkey between years of 1984-2015 [13]. With the addition of these species, total
number of Muscari species which are determined from Turkey is reached to 34. Twenty two of them are endemic species
for Turkey and endemism ratio of genus is 64.7 % [14].

In the present study, the endemic species M. bourgaei Baker, M. sandrasicum Karlén, M. racemosum Mill. and
M. turcicum Uysal, Ertugrul & Dural and a non-endemic species M. macrocarpum Sweet were used for anatomical
studies. Although some anatomical investigations about Muscari were performed in recent years [15,16,17,18]. These
studies are still very limited for Turkish Muscari endemics. By this paper, we aimed to reveal the anatomical and
morphological properties of five Muscari species and to discuss the taxonomic importance of these characters.

2. Materials and methods

2.1. Plant materials

The specimens belonging to Muscari genus were collected from different regions of Turkey in 2012-2015 (except
from M. racemosum). The selected excellent specimens (in their maturing time) were put in 70% alcohol for anatomical
studies. The localities of the species are given detailed in Table 1. The specimens were dried according to standard
herbarium technique and stored at the herbarium of KNYA.

Table 1. The localities of the studied taxa

Taxa Locality and collection date Collector number
M.bourgaei (MB) Turkey: Antalya- Tbrads, Siilek Plateau, Abies opens, 1465 m, T.Uysal—3219—H.Dural
16 April 2015.

M. sandrasicum (MS)  Turkey: Mugla- Koycegiz, Agla Village, Sandras mountain, T.Uysal—2739—H.Dural
Akkulak region, 1550 m, 31 May 2012.
M. macrocarpum Turkey: Burdur- Yesilova, 70-80 km from Yesilova to T.Uysal—2635—H.Dural
(MM) Denizli, Kopekgay Village, Pinus forest opens, on serpentine
oddment, 1200 m, 31 May 2012.
M. racemosum (MR)  Turkey: Konya- Taskent, Cirlasun region, rocky-stony opens, T.Uysal—1
1250 m, 19 May 2000.
M. turcicum (MT) Turkey: Konya- Bozkir, Tufan Stream, Avdan Plateau, 1900 T.Uysal-—2694—
m, 18 May 2012. H.Dural—aB.Citak
M. vuralii (MV) Turkey: Karaman- Sariveliler, Atalani region, stony places, O.Tugay-6649-T. Uysal
steppe, 1950 m, 15 April 2012.

2.2. Anatomical method

Anatomical researches were performed with 15 samples, on average, of each taxon. Twenty slides were prepared
for each sections of studied taxa. The cross sections were stained with floroglusin-HCL [19]. In order to determine cell
surface characteristics, thirty different measurements were made with Kameram software programme. All sections were
examined directly through a Leica DM-1000 light microscope and were photographed using Canon EOS 450 D camera
which was attached to the light microscope.

2.3. Numerical and morphometric data

The determined qualitative and quantitative characters were scored for numerical and morphometric analysis.
Sixty six characters were used to evaluate the taxonomical relationships of six Muscari species. Fifty five of them were
morphological and remaining anatomical ones but we reflected the diagnosable ones in Table 2. And then, the determined
qualitative and quantative characters were turned to a data matrix. Morphometric data were analysed using multivariate
techniques with the PRIMER7 software package [20]. Data were not transformed. A Bray—Curtis similarity matrix was
used to generate a two-dimensional ordination plot applying non-metric multidimensional scaling (nMDS) [21]. The
similarity percentages (SIMPER) procedure was used to determine similarities among taxa, and to identify the major
morphological traits contributing to the differences among them [21].
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Table 2. The diagnostic morphological and anatomical characters used in data matrix *(See Table 1 for acronyms)

Characters MR MM MB MT MS MV
Corona Presence Presence Absence Absence Absence Absence
presence/absence
Color ~of fertile White Yellow Purple White Purple Blue
flowers
Colpr of lobe of Brown Brown Purple White White White
fertile flowers
Color of sterile .
flowers White Purple Purple Cream Purple Purple
ﬁt\;rr?]gggment of Subbiseriate Biseriate Subuniseriate  Subbiseriate Biseriate Subbiseriate
Color of stamen Shiny Matt Shiny Shiny Shiny Matt
Color of filament Yellow White Purple White Purple Purple
Type of filament Winged Not winged Not winged Winged Winged Not winged
Shape of raceme Normally Tightly Imbricately Tightly Normally Loosely
Length of raceme 37 3 3 1 2 1
(cm)
Color of scape Green Green Green Purple lined Purple lined Purple lined
Length of scape 15 18 8 2 10 5
(cm)
Number of leaves 5 5 5 4 5 3
Length of leaves
(cm) 25 30 8 5 10 10
Width of leaves
(mm) 8 15 3 2 2.7 3.2
Epidermis in scape Square- Square-oval Rectangular Isodiametric Rectangular- Square-
rectangular oval rectangular
z:(;\ges of cortex in 6-7 rowed 5-6 rowed 6-7 rowed 4-5 rowed 6-7 rowed 6-10 rowed
Rows of
sclerenchyma in  4-5 layered 2-3 layered 3-4 layered 5-6 layered 4-5 layered 3-4 layered
scape
Number of vascular o5 3, 35-40 13-15 15-20 13-15 Not recorded
bundles in scape
onlv spon Both palisade onlv spon Both palisade Both palisade Both palisade
Type of mesophyll Y SPONGY  5ng spongy Y SPONgY  ang spongy and spongy and spongy
parechyma parechyma
parenchyma parenchyma parenchyma parenchyma
Presenge/absence of Presence Absence Absence Absence Absence Absence
lacuna in leaves
Numbers of
vascular bundles in  One rowded One rowded Two rowded Two rowded One rowded One rowded
leaves
Presenqe/absence of Presence Presence Presence Absence Absence Absence
crystal in leaves
Stomata_index in 56 26.6 225 30 30.4 29.2
upper leaves
Stomata_index in 3 3 40 33.6 34.6 30 34.6
lower leaves
Type of stomata in . . .
. . Singly and . : Singly,  twin
IOW(_er surface  Singly Singly twin Singly Singly and triplet
sections
3. Results

3.1. Scape anatomy

The cross section of scape is circular and a single layered epidermis which encloses the scapes. Towards to inner
from epidermis, there is seen cortex parenchyma with oval-shaped cells that varies among 4-10 rows own to species.
Sclerenchyma layer continuously follows cortex towards the centre and it has 3-5 layers varying as particular to species.
The vascular bundles of outer circles are smaller than inner ones. Phloem and xylem elements of vascular tissue can be
separated easily. There are thickness with spirals and annular rings in xylem and also phloem tissue contains sieve and
companion cells. Vascular cylinder has a great deal of vascular bundles and they are collateral type (Figure 1). The number
of bundles in vascular cylinder shows differences between species (Table 2). The pith consists of oval shaped
parenchymatous cells. The epidermis has a few anomocytic stomata excluding M. bourgaei. The stomata cells are
localized together with other epidermal cells (mesomorphic type). It never contains trichomes.
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Figure 1. Cross section of scapes. A-M. bourgaei B-M. sandrasicum C-M. racemosum D- M. macrocarpum E-M.
turcicum. e- epidermis, co- cortex, sc-sclerenchyma, vb-vascular bundle, p-pith (scale bar: 200 pm)

3.2. Leaf anatomy

3.2.1. Mesophyll anatomy: The epidermis, single layered and made of cells thickened outer walls, consisting of quadrate,
ovoid, and rectangular cells is place at both surfaces of the leaves. Both surfaces are covered by a thick cuticle layer in
all species (Figure 2). The size of epidermal cells in the cross section is not significantly different among the species. As
it is seen in M. turcicum and M. macrocarpum (Figure 2-e,d), adaxial parts of leaves are seen sharply undulated in M.
sandrasicum and M. racemosum (Figure 2-b,c). Contrast to these, adaxial part of M. bourgaei is smooth. The leaves
mesophyll is composed of different parenchymatic cells. M. bourgaei and M. racemosum have only spongy parenchyma
in mesophyll (unifacial type) (Figure 2-a,c). The other species have palisade and spongy parenchyma (equifacial type)
(Figure 2-b,d,e). Palisade parenchyma is only two layered in M. sandrasicum (Figure 2-b). Lacunae are present in M.
racemosum. Also, the crystals such as raphide are determined in M. bourgaei, M. racemosum and M. macrocarpum.
While vascular bundles are two rowed in M. bourgaei and M. turcicum, they are one-rowed in the remaining species.

Figure 2. The cross sections of examined taxa of Muscari. A-M. bourgaei B-M. sandrasicum C-M. racemosum D- M.
macrocarpum E-M. turcicum. ue- upper epidermis, pp-palisade parenchyma, sp- spongy parenchyma, le-lower epidermis,
vb- vascular bundle, cu-cuticle, cr- crystal, la- lacunae, st-stomata (bar: 100 pm)
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3.2.2. The characteristics of surface sections: Leaf surface of all studied species are amphistomatic. The stomata are
anomocytic type. The stomata cell has usually a row with the epidermis on the both surface. In other words, they are
described as mesomorphic type. The walls of upper and lower epidermal cells are smooth in all species (Figs. 3, 4).

In M. bourgaei, the epidermal cells on upper surface are 190.9+£39.1 pm long and 18.8+3.0 um wide; the lower ones are
178.9£39.5 x 12.6+3.2 um. The number of stomata on the lower surface in the same species is 7+1 per 30 um?, and
epidermal cells are 24+2 per 30 pum?. , The number of stomata on the upper surface is 61 per 30 pm?, and the epidermal
cells are 1242 per 30 um? For the upper and the lower surface, the stomatal index was calculated as 22.5; 33.6,
respectively.

In M. sandrasicum, the upper epidermal cells are 186.6+66.8 um long and 23.0+3.2 um wide; the lower ones are
188.9+12.3 um long and 20.6+2.6 pm wide. The number of stomata on the lower surface, is 71 per 30 pm?, and the
number of epidermal cells are 16+2 per 30 um?. The number of stomata on the upper surface is 61 per 30 um?, and the
number of epidermal cells are 14+2 per 30 um?. For the upper and the lower surface, the stomatal index was calculated
as 30.4; 30, respectively.

In M. racemosum, the upper epidermal cells are 206.3+37.9 um long and 21.3+3.6 pm wide; the lower ones are
192.6+37.2 um long and 16.3+3.2 pm wide. The number of stomata on the lower surface is 7+2 per 30 pm?, and the
number of epidermal cells are 19+1 per 30 um?. The number of stomata on the upper surface is 6+2 per 30 um?, and the
number of epidermal cells are 12+1 per 30 um?. For the upper and the lower surface, the stomatal index was calculated
as 26.9; 33.3, respectively.

In M. macrocarpum, the upper epidermal cells are 179.2+49.8 um long and 28.4+2.8 pm wide; the lower ones are
186.4£48.3 um long and 24.9+4.6 uym wide. The number of stomata on the lower surface is 4+2 per 30 um?, and the
number of epidermal cells are 11£1 per 30 pm?. The number of stomata on the upper surface is 62 per 30 um?, and the
number of epidermal cells are 9+1 per 30 um?. For the upper and the lower surface, the stomatal index was calculated as
26.6; 40, respectively.

In M. turcicum, the upper epidermal cells are 228.8+50.3 um long and 16.7+1.6 pm wide; the lower ones are 172.1+44.7
pum long and 21.4+3.2 um wide. The number of stomata on the lower surface is 6+2 per 30 um?, and the number of
epidermal cells are 14+1 per 30 pm?. The number of stomata on the upper surface is 91 per 30 um?, and the number of
epidermal cells are 1742 per 30 um?. For the upper and the lower surface, the stomatal index was calculated as 30; 34.6,
respectively.

Figure 3. The upper surface of transverse section of leaves of examined taxa. A-M. bourgaei B-M. sandrasicum C-M.
racemosum D- M. macrocarpum E-M. turcicum. st-stomata, ec- epidermis cell (bar: 25 pm)
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Figure 4. Lower surface of transverse section of leaves. A-M. bourgaei B-M. sandrasicum C-M. racemosum D- M.
macrocarpum E-M. turcicum. ts- twin stomata, st-stomata, ec- epidermis cell (bar: 25 pm)

3.3. Numerical and Morphometric analyses

The numerical and morphometric analyses carried out that the studied Muscari species are clearly different in
taxonomically and the relationships are exactly correlated with the previous taxonomical assignments [6,22,23,24].
According to information coming from dissimilarities of nonmetric, the most different species is M. racemosum and the
species takes position in near of M. macrocarpum (Figure 6). Additionally, the most different two species are M. vuralii
and M. racemosum, respectively (dissimilarity between them 31%). Besides, the less differentiated species are seen as M.
turcicum and M. sandrasicum. The obtaining dendogram showed that the Muscari species are fairly similar in terms of
morphological and anatomical characters (Figure 5). When we take a glance to dendogram, the species are mainly
separated to 2 main clades. The first clade consists of M. macrocarpum and M. racemosum and so they are known
taxonomically very close species. At the second clade, four species take position together and similarities among them
are fairly high (the least 74%). In this clade, the closest two species are M. turcicum and M. sandrasicum with similarity
83%. As related to these species, M. vuralii is seen very close with similarity 80%. Finally, M. bourgaei was joined
externally with lower similarity, 74%. We reduced the numerical characters to twelve in order to find the best diagnostical
features via programme PRIMER?Y and so, it was determined that four of them (number of fertile flower and leaf, length
of scape and leaf) was more discriminative (Figure 5). Furthermore, it was seen that M. racemosum and M. macrocarpum
were closer comparison to remaining to each other in terms of length of leaves. After than these characters, sterile and
fertile flowers could be assessed as secondary important that all of these were used before classical taxonomy of Muscari
[6]. On the other hand, the dendrogram showed that the anatomical characters, the number of vascular bundles and
epidermis in scape, are less diagnosable to morphological ones discussed above.
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Figure 5. A dendrogram showing taxonomic relationships of Muscari species based on morphological and anatomical
data. (CBC: color of bulb coat, ES: epidermis of scape, VBS: Vascular bundles in scape, SFF: Shape of fertile flowers,
NSF: Number of sterile flowers, NFF: Number of fertile flowers, NL: Number of leaves, LFF: Length of fertile flowers,
LSF: Length of sterile flowers, LL: Length of leaves, LS: Length of scape, WL: Width of leaves)
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4. Conclusions and discussion

The obtained findings and our comparisons with literature revealed that there was a respectable correlation
between anatomy and morphology of the studied species in terms of their taxonomy [25]. However, the results showed
that morphologic characters are more distinctive comparing to anatomical features in diagnosis of the Muscari species
(Figure 5). When considered the basic anatomical features of Muscari genus, we confirmed with previous reports that
Muscari species had the general scape characteristics like a uniform layer occurring from epidermis, cortex, sclerenchyma
[16,17,18,26). Besides this, we determined that the number of cortex cells, sclerenchyma layers and vascular bundles in
the studied species could be different. As mentioned before in different reports the number of cortex layers is mostly
variable and it could be display some differences as specifically own to species [16,17,18]. While cortex are absolutely
identical in M. bourgaei and M. sandrasicum (6-7 rows)(Figure 1-a,b), sclerenchyma shows differences in rows (Table

2).

Comparative anatomical and morphological studies on six Muscari species (Asparagaceae)

Burcu YILMAZ CITAK, Hiiseyin DURAL, Tuna UYSAL




148 Biological Diversity and Conservation — 12 / 2 (2019)

According to current literature anatomical differences comprising the mesophylls tissue within Asparagaceae
family are reported in many times by different papers but it is not usually specified whether these are important aspects
of systematic until soon [17,27,28,29,30,31,32,33,34]. A short time ago, we reported that mesophylls are very
determinative to separate some Ornithogalum L. species taxonomically [35]. Again, we declared by this paper that
mesophyll had got very high potential in point of classification of the Muscari species. From our findings, we can say
that mesophylls consist of very different cell types and row of vascular bundles which have got a taxonomical importance.
Although M. bourgaei and M. racemosum have unifacial mesophylls remaining species have equifacial one. Although
this feature has been a taxonomical importance to separate taxa in level of species, it does not include any meaning to
determine their taxonomical position in level section or subgenera. Because, the species positioned in different sections
of Muscari could be display similar mesophyll features. Additionally, we determined that the rows of vascular bundles
changes constantly ranged from 1 to 2 in the studied Muscari taxa. M. bourgaei and M. turcicum have two rows in
mesophyll; the other three species have one row. Our findings is correlated with previous reports and the number of rows
of vascular bundles shows a respectable variation in Muscari, they could be a taxonomical characters to distinguish
species [17,27,28,32,35,36,37]. Generally, stomatas are ranged singly in members of Asparagaceae family
[17,27,29,30,38]. It is determined that the studied species have generally single stomata type but M. bourgaei rarely
displays different stomata feature which is characterized by the presence of twins at the low surface of the leaves. As
correlated with our results, it is reported that M. vuralii has twin and triplet stomatas at the low surface of the leaves [17].
Unlike we couldn’t observe any twin and triplet stomata in the remaining Muscari species. As a general contribution
about this subject, we think that stomata number and arrays might be changed as dependent on ecological and climatic
factors. So, we predicted that these characters would not have any taxonomical values in limitation of Muscari species.
Calcium oxalate crystals, either raphides or styloids, are present in the root cortex of most Asparagales. Raphides are
common in Asparagales and many other monocotyledons, so their absence from some taxa is often of systematic
significance [39]. We found that three of the investigated species (M. bourgaei, M. racemosum and M. macrocarpum)
have raphides.

According to previous reports, some members of Asparagaceae family have variable lacunars having different
diameters [15,16,18,29,33,34,35,37,40]. On the other hand, we observed lacunars only in M. racemosum. Therefore, we
satisfied that lacunars would be used for separation of the some Muscari species as regards to its presence or absence.
These intercellular spaces originate rhexigenously, as has been observed in some species of the Liliaceae s. I. by Fuchsig
(1911) [41].

The dendrogram formed based on anatomical and morphological characters discriminated the six Muscari
species from each other. Morphometrically analysis were used to solve taxonomical problems in very broad intervals and
taxonomical levels, like Asparagaceae family which merged with Liliaceae based on PCA analysis or the other families
such as Asteraceae, Rosaceae [42,43,44]. Non-metric analysis were performed and its results are congruent with similar
researches [45].

As a general conclusion, the differences between the anatomical structure of vegetative organs of species such
as the number of cortex parenchyma layer and of vascular bundles in vascular cylinder, mesophyll type in leaf, stomata
type could be very useful distinguishing Muscari taxa. Besides these, the most discriminative for their taxonomy are
morphologic characters which are such as fertile flowers, length of leaves and scape.
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Abstract

Salsola grandis, Scutellaria yildirimlii and Sideritis gulendamii are rare and edaphic endemic species, which
grow on marly-gypseous soils. The reason that there exists discontinuous distribution for these species is because they
need special habitat type. In this study, it is aimed to determine the current population size, distribution area and threat
factors for these endemic species. It is also aimed to re-evaluate the IUCN threat category according to 2012 IUCN Red
List Category and Criteria because an increase in the population size and the distribution areas were determined by the
discovery of the new localities. For small populations, the population size was assessed by counting mature individuals
one by one. For relatively larger populations, the number of mature individuals were estimated via randomly chosen
sampling areas with the size of 25 m?. Including the new localities, 4 localities of Sa. grandis have the occupancy area of
16 km? and the extent of occurrence area of 3529 km2. The estimated value of total number of mature individuals is 6067.
Although the re-evaluation of collected data suggests that this species belongs to EN category, it is considered that CR
category is the most suitable category for Sa. grandis regarding the risk of extinction in the near future. Sc. yildirimilii is
distributed through 6 localities with the area of occupancy of 24 km? and the extent of occurrence of 1305 km?. The
estimated value of total number of individuals is 92934. Obtained results suggests that Sc. yildirimlii belongs to the
category EN in terms of the extent of occurrence and the area of occupancy whereas it is categorized under VU in terms
of number of locations according to 2012 IUCN criteria. However, it is believed that EN category is much more suitable
for this species. Si. gulendamii, whose area of occupancy and extent of occurrence are 28 km? and 5997 km?, respectively,
has 7 localities. The estimated value of total number of mature individuals is 20563. Therefore, Si. gulendamii is re-
evaluated in EN category according to 2012 IUCN Red List Categories and Criteria taking into account the extent of
occurrence, number of locations and threat factors.

Key words: Salsola grandis, Scutellaria yildirimlii, Sideritis gulendamii, endemic, IUCN, conservation
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i¢ Anadolu’nun Nadir ve Endemik Tiirlerlerinin Mevcut Populasyon Biiyiikliigii, Yayilis alam1 ve IUCN
Kategorilerinin Tekrar Degerlendirilmesi: Salsola grandis, Scutellaria yildirimlii ve Sideritis gulendamii

Ozet

Salsola grandis, Scutellaria yildirimlii and Sideritis gulendamii marnli-jipsli topraklarda yetisen nadir ve
endemik tiirlerdir. Bu tiirlerin parcali yayilis gostermelerinin nedeni 6zel habitat tiplerine ihtiyag duymalaridir. Bu
¢alismanin amaci, bu endemik tiirler i¢in mevcut popiilasyon biiyiikliigii, yayilis alan1 ve tehdit faktorlerini belirlemek ve
yeni lokalitelerin kesfedilmesinin bir sonucu olarak artan popiilasyon biiyiikliigii ve yayilis alanlarindan dolayr 2012
IUCN Kirmizi Liste Smiflar1 ve Olgiitlerine gore tehlike kategorisini tekrar degerlendirmektir. Kiigiik popiilasyonlarin
mevcut popiilasyon biiylikliigiinii belirlemek i¢in olgun bireyler tek tek sayilmigtir. Nispeten daha biiytlik popiilasyonlar
i¢in olgun bireylerin sayis1 25 m? biiyiikliigiinde rastgele segilen drneklik alanlar ile tahmin edilmistir. Yeni lokaliteleri
dahil olmak iizere toplam 4 lokaliteye sahip olan Sa. grandis’in yasam alan1 16 km? ve yayilis alam 3529 km?’dir. Tahmin
edilen toplam birey sayis1 6067°dir. Toplanan veriler yeniden degerlendirildiginde bu tiiriin EN kategorisine ait olmasina
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ragmen yakin gelecekte yok olma riskine iliskin olarak en uygun kategorinin CR oldugu diisiiniilmektedir. Sc. yildirimilii
24 km? yasam alan1 ve 1305 km?’lik yayilis alam ile 6 lokalitede yayilis gdstermektedir. Tahmin edilen toplam birey
say1s1 92934’tiir. Elde edilen sonuglar goz 6niine alindiginda Sc. yildirimlii 2012 TUCN kriterlerine gore yayilig alan1 ve
yasam alani bakimindan EN kategorisine girerken lokalite sayisi bakimimdan VU altinda siniflandirtlmistir. Bununla
birlikte EN kategorisinin bu tiir i¢in ¢ok daha uygun olduguna inanilmaktadir. Yasam alani ve yayilig alani sirasiyla 28
km?, 5997 km?olan Si. gulendamii 7 lokaliteye sahiptir. Tahmin edilen toplam olgun birey sayis1 20563 tiir. Yayilis alan,
lokalite sayis1 ve tehdit faktorleri tekrar géz niine alindiginda 2012 TUCN Kirmizi Liste Simiflar1 ve Olgiitlerine gore EN
kategorisinde yeniden degerlendirilmektedir.

Anahtar kelimeler: Salsola grandis, Scutellaria yildirimlii, Sideritis gulendamii, endemik, IUCN, koruma
1. Introduction

Global changes influence all the living creatures on Earth from humans and plants to microorganisms that are
closely related with each other. Some species are much more vulnerable than others, like the ones that need very special
habitats and have restricted distribution areas. Turkey takes great attention with its high biodiversity and endemism ratio
especially for plants. Nevertheless, this natural richness is threatened by global changes, expansion of agricultural and
urban areas, overgrazing, mining and erosion. Furthermore, Turkey is known for its many rare, endemic and threatened
plant species in Central Anatolia. This study focuses on three of these species mentioned below.

Salsola grandis Freitag, Vural & N. Adigiizel was known from three provinces Ankara, Corum and Kirikkale. It
is an annual species distributed over marly-gypseous soils [1, 2, 3] (Figure 1). Scutellaria yildirimlii M. Cigek & Yaprak
was known from four localities at marly-gypseous soils from Ankara and Eskisehir [4] but two more new localities were
found during the field surveys (Figure 4). It is relatively newly defined species therefore IUCN threat category was not
evaluated before. Sideritis gulendamii H. Duman & Karaveliogullari, which prefers marly-gypseous soils, had two
localities in Ankara and Eskisehir [5, 6] (Figure 7). However, the distribution area is increased since the total number of
localities is increased to 7 with the discovery of 5 new localities during field survey.

All these three taxa have distribution areas mainly in Ankara, Eskisehir, Kirikkale and Corum provinces and all
have the same soil preference that restricts their distribution area. Despite the existing knowledge of these three taxa,
there is still a need for detailed information for the protection of natural sources. Therefore, the population sizes,
distribution areas and IUCN threat categories (which were reevaluated) of these three rare and edaphic endemic species
were determined.

2. Materials and methods

The distribution areas of the species were determined by literature review and visits to major herbaria of Turkey
(ANK, GAZI, HUB, ESSE). Depending on the knowledge of known distribution areas, potential distribution areas were
estimated and field studies were made for new populations around these potential areas between the years of 2015 and
2018. Population size of small populations was determined by counting all of the mature individuals in the area whereas
that of large populations was estimated by extracting a mean number for mature individuals using the number of
individuals in grid areas of 25 m? that were separated from each other with 10 m gaps. Minimum convex polygons were
formed by entering GPS coordinates for each species in the IUCN mapping programme; i.e. Geospatial Conservation
Assessment Tool programme (GeoCAT- http://geocat.kew.org). Thus, extent of occurrence (EOQ) and area of occupancy
(AOO) were obtained for each species. Later, the threat category of each species was reevaluated according to IUCN Red
List Categories and Criteria [7].

3. Results

It was known from only one locality in Ankara [1, 2] but the number of locations was revised as 4 after field
studies [3]. In this study, the population size was determined as 6067 (Table 1). AOO and EOO were calculated as 16
km? and ~3529 km?, respectively (Figure 2). The population sizes (Figure 3) and the threat factors for each population
were summarized in Table 1. After the evaluation of this information, the IUCN threat category is determined as EN [7].
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Table 1. Number of mature individuals, area and threat factors of Sa. grandis (mature individuals were counted one by
one)

Number of
Pop* | Locations Mature Area Threat factors
Individuals

A3 Ankara: Between L .
Beypazan and Nallthan, 28 P_rOX|m|ty to agricultural areas, smz_:tll

A . > 2063 1.5ha size of the area, easy to reach, erosion at
km to Nallthan Bird Paradise, clayey hills
480 m
A5 Corum, Sungurlu,
Sungurlu-Cankiri route 121 Expansion of agricultural areas,

B km, 2-3 km to Village 188 1ha proximity to highway, small size of the
Karacay, roadside and area
hillside, 794 m
A5 Corum, Kirikkale-Corum

c route, 20 km to Sungurlu, 328 2 ha Agricultural activities, proximity to
near Village Bahsili, field and highway, small size of the area
roadside
B5 Kirikkale, Delice, 2-3 km

D to Delice, roadside and 3488 4.5 ha Proximity to tire recycling facility
hillside, 657 m.

Total Number of Individuals 6067
*Population

3.2. Scutellaria yildirimlii

This species is known from 6 known localities. Field studies at these localities revealed 92943 mature individuals
in total (Table 2). AOO and EOQO were obtained as 24 km? and ~1305 km?, respectively (Figure 5). The population sizes
(Figure 6) and threat factors of each population were summarized in Table 2. The evaluation of this information suggests
that IUCN threat category for this species is EN [7].
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Table 2. Number of mature individuals, area and threat factors of Sc. yildirimlii (populations marked with * were counted
one by one whereas number of quadrates were given for others)

3.3. Sideritis gulendamii

Number of
Pop” |Locations Mature Area Threat factors
Individuals
A4 16" km of the Ayas-Ankara route, Expansion of agricultural areas,
A © yas . 587* 8.3 ha reforestation activities
Aysant1 pass, 1190 m, gypseous soils
B4 Ankara, Polatli-Kizlarkayasi, 755- 48000 . .
B ’ 35 ha Expansion of agricultural areas
800 m. (46 quadrates) P g
B3 24" km of Sivrihisar-Polatl route, Proximity to urban areas
C |near Oglakgi, Eskisehir, 870 m, 2804* 11 ha y S
A overgrazing, re-forestation
clayish hillsides
B3 Near Asagikepen village in 27317 . . .
D |Sivrihisar, Eskisehir, 950-1000 m, 28ha | 1erracing, erosion, overgrazing
. (82 quadrates)
gypseous soils
B3 At the intersection of Yesilkdy
road and Afyon-Sivrihisar route, near Expansion of agricultural areas,
E . . L 146* 0.5 ha ;
Asagikepen village Eskisehir, 872 m, small size of the areas
gypseous hillsides
F A3 North-East of Kavuncu village in 14080 16 ha Expansion of aaricultural areas
Giinyiizii, Eskigehir, gypseous step (46 quadrates) P g
Total Number of Individuals 92943
*Population

It is known from 7 localities with population size of 20563 mature individuals (Table 3). AOO and EOO were
calculated as 28 km? and ~ 5997 km?, respectively (Figure 8). The population sizes (Figure 9) and threat factors of each
population were summarized in Table 3. Thus, the IUCN threat category was determined as EN according to IUCN Red
List Categories and Criteria [7].
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Table 3. Number of mature individuals, area and threat factors of Si. gulendamii (populations marked with * were counted
one by one whereas number of quadrates were given for others)

Number of
Pop* | Locations Mature Area Threat factors
Individuals
A4 16" km of the Ayas-Ankara route, - Expansion of agricultural areas,
A h 510 2.2 ha -
Aysanti pass, 1190 m, gypseous soils reforestation
A3 Ankara, 2 Mof Beypazari-Basoren - Proximity to highway and urban
B - 1285 10 ha
village, 700-800 m, marly steppe areas
C A3 Ankara, Naﬂ.lhan’ Culhalar village, 3559 15 ha No threat because of isolation
Sarigali Mountain (59 quadrates)
D | A3 Ankara, Beypazari indzii valley 4244% 4.8ha :rr:;‘;m'ty to urban and industrial
B3 Eskigehir: on the route of Catacik Proximity to urban areas
E National Park, high hillsides of Cirgir, 1743* 62 ha y '
9 overgrazing
Agillar
F ailiséﬂsehlr’ Beylikova, Yukaridoganoglu 884* 17 ha Terracing, reforestation
B3 Near Asagikepen village in Sivrihisar, 8338 . . .
G Eskisehir, 950-1000 m, gypseous soils (59 quadrates) 15 ha Terracing, erosion, overgrazing
Total Number of Individuals 20563
*Population
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4, Conclusions and discussion

EOO, AOO, number of mature individuals (population size), number of localities and IUCN Red List Categories
were determined using the data gathered by field studies and these were summarized in Table 4.

Table 4. EOO, AOO, number of mature individuals, number of locations and IUCN (2012) Red List Categories of each
species.

Number of Categories cited in | IUCN (2012)
Species (i%?) g‘((%zo) mature '\Ilgg?i%rngf Red Data Book of Red list

individuals Turkish Plants Category
Salsola grandis ~ 3443 16 6067 4 CR CR
Scutellaria yildirimlii ~ 1320 24 92943 6 - EN
Sideritis gulendamii ~ 6539 28 20563 7 EN EN

CR: Critically, EN: Endangered

Sa. grandis is known from 4 localities in Ankara, Corum and Kirikkale and total number of individuals is 6067
(Table 1). EOO and AOO were calculated as 3529 km?and 16 km?, respectively. In Red Data Book of Turkish Plant [8]
threat category for this species was given as CR. According to IUCN (2012), obtained values of EOO and AOO along
the extinction risk is very high particularly for Populations B and C in the near future due to the small number of
individuals in populations, very small sizes of EOO and further expansion of agricultural areas. Hence, it is believed that
category CR is the most suitable category for this species.

Sc. yildirimlii is known from 6 localites in Ankara & Eskisehir provinces and total number of individuals is
92943 (Table 2). EOO and AOO were calculated as 1305 km? and 24 km?, respectively. This is a relatively new species
which was determined in 2013. For this reason, the threat category was not defined in Red Data Book of Turkish Plants.
under VU [VU D2] in terms of the number of locations. Despite its relatively high number of individuals, EN category is
considered to be much more suitable for this species because of discontinuous distribution and human impacts such as
agricultural activities, overgrazing and proximity to both roads and settled areas.

Si. gulendamii is known from 7 localities in Ankara and Eskisehir and total number of individuals is 20563
(Table 3). EOO and AOO were calculated as 6539 km? and 28 km?, respectively. Even though the number of individuals
appears to be high, this species belongs to VU category considering the total number of locations and EOO whereas this
species belongs EN category according to AOO. As summarized in Table 3, expansion of agricultural areas, proximity to
both highway and urban areas, overgrazing, erosion, terracing and stone quarries poses great threat over fragmented and
discontinuous populations of this species. After the evaluation of this information, according to IUCN (2012) (criteria
because AOO is less than 500 km? and EQO is highly fragmented (a), as well as because the expected decrease in (ii)
AOQ, (iii) EOO, distribution or their quality in near future (Table 4).

As mentioned before, these three taxa need priority for in-situ and ex-situ conservation. For this purpose, our
suggestion for the protection of these species are as follows: (a) seeds of these taxa should be preserved in gene banks
and botanical gardens, (b) activities that cause habitat fragmentation; such as road construction, expansion of agricultural
areas and etc., should be controlled by authorities, (c) overgrazing and uncontrolled grazing should be avoided, (d)
informative sign-boards and educational programs should be prepared by both local and national levels, and (e)
coordinated studies need to be undertaken by all parties, local people, press, universities, NGO’s and governmental
agencies.
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Abstract

Lathyrus cirpicii was described as a new species from Turkey. This species is most morphologically similar to
L. annuus, L. hierosolymitanus and L. cassius but it have some differs like broader stems, longer pedicels, larger flowers,
more-flowered peduncles, bright-red corollas, linear-oblong pistils, widely keeled upper sutures of legumes and
subprolate seeds. The pollen and seed structure of L. cirpicii and related species is described using scanning electron
microscopy (SEM) and light microscopy (LM). A detailed description, information about the habitat, distribution,
phytogeography and conservation and illustrations of the new species are also added.

Key words: New species, Lathyrus cirpicii, Turkey.

Tiirkiye’den bir Lathyrus cirpicii F.Giines (Fabaceae) tiirii

Ozet

Lathyrus cirpicii Tirkiye’den yeni bir tiir olarak tamimlandi. Bu tiir morfolojik olarak, L. annuus, L.
hierosolymitanus and L. cassius’a ¢ok benzemektedir ancak govdenin genisligi, ¢igek saplarimin uzunlugu, ¢iceklerin
biyikliigi, ¢igek durumundaki gicek sayisi, parlak kirmizi ¢igek rengi, uzun ve genis disi organ, meyve lizerindeki
kanatlarin daha genis olmasi ve tohum sekli gibi farkliliklar1 vardir. Polen ve tohum yapisi electron mikroskobu (SEM)
ve 151k mikroskobu (LM) ile incelenmistir. Tiirlin detayl bir betimi, yagama alani, yayilist hakkinda bilgi, cografyasi ve
korunma durumu, ¢izimi ve bazi fotograflar ¢aligmaya eklenmistir.

Anahtar kelimeler: Itirsahi, Lathyrus cirpicii, Tiirkiye
1. Introduction

Lathyrus L. is the largest genus in the Fabeae tribe of the family Fabaceae, with about 160 species worldwide [1].
The eastern Mediterranean region is the main centre of diversity for the genus, which is less diversified in North and
South America [2]. In Turkey, 65 species and 75 taxa of Lathyrus have been identified [3; 4]. Morphological, anatomical,
pollen and seed micromorphological studies have been conducted on some taxa of Lathyrus [5; 6; 7; 8; 9; 10; 11].
During field excursions to the southern part of Turkey, specimens of an unknown species of Lathyrus were
collected. They were found to be similar to L. annuus L. [1753: 729], L. hierosolymitanus Boiss. [1872: 604] and L.
cassius Boiss. [1872: 604] based on some morphological properties, such as habit, stem length, leaflet size and shape,
petiole length and legumen length. However, after careful comparisons with descriptions of Lathyrus in relevant literature
this species could not be matched with any previously known species. Therefore, it is described here as a species that is
new to science with longer pedicels and flowers, more flowered peduncles, bright-red corollas, linear-oblong pistils,
widely keeled upper sutures of legumes, and subprolate seeds, and is contrasted with the morphologically similar L.
annuus, L. hierosolymitanus and L. cassius.

2. Materials and methods

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: FOXXXXXXXXXXXXX; FaXx.: +OXXXXXXXXXXXXX; E-mail: drgunes@gmail.com
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Specimens were collected between 2009 and 2011. Morphological studies were carried out on the specimens kept
in the herbarium of Trakya University, Faculty of Pharmacy, Department of Pharmaceutical Botany, as well as in the
herbaria EDTU, EGE, FUH, GAZI, HUB, ISTE, K, MUFE in Turkey and L in Holland.

The samples were identified by referring to the “Flora of Turkey” [2; 3; 4] and publications regarding the flora of
neighbouring countries, namely in “Species Plantarum” [12], “Flora Orientalis” [13]. “Flora of Syria” [14], “Flora of the
USSR” [15], “Flora Europaea” [16], “Flora Republicae Popularis Bulgaricae” [17], “Flora of Cyprus” [18], “Flora of
Iraq” [19], “Flora Iranica” [20], and “Flora Palaestina” [21].

General appearance of L. cirpici, L. annuus, L. hierosolymitanus and L. cassius in the field is provided in Fig.
1A (a—d). The general characteristics of Lathyrus cirpicii, such as habitat, flower parts, pistil and fruit attributes are
illustrated in Fig. 1B (a—i). The morphological properties are given in Table 1 and Fig. 1C-D (a—d) by comparison to the
morphologically close species L. annuus, L. hierosolymitanus and L. cassius. 25 specimens belonging to the new species,
78 specimens in L. annuus, 54 specimens in L. hierosolymitanus and 63 specimens in L. cassius were investigated. The
morphological properties of mature seeds were also examined using Olympus SZXH stereo-microscopy and SEM [Table
2, Fig. 2A (a—p)]. The pollen morphological properties of the four species were determined using the non-acetolysis
method of Wodehouse [22] and SEM [Table 3, Fig. 2B (a—m)]. The pollen morphological descriptions follow the
terminology of Moore et al. [23].

3. Results

3.1. Taxonomy

Lathyrus cirpicii F. Giines sp. nov. (Figure.1-2) (Itirsahi)

Type:—Turkey. C6 Hatay: Kiiciikkkaragay, road and field sides, 50-110m, 19 April 2009, F. Giines 2016. (holotype
NGBB!, isotype MUFE!, HUB!, NGBB!).

Lathyrus cirpicii was found to be similar to L. annuus, L. hierosolymitanus and L. cassius but differs by having
broader stems; 2-8 mm (not 1-6 mm), more-flowered peduncles; (3-)4—6 (not 1-3), longer pedicels 5-7 mm (not 3-5
mm) bright-red corollas (not soft-yellow or lilac), bigger flowers of 14-18 mm (not 9-13 mm), linear-oblong pistils (not
linear), bigger and widely keeled upper suture of legumes (not narrower keeled), subprolate seeds (not spheroidal).

Scrambiling annual, 50-160 cm, glabrous. Stems 2—-8 mm wide, winged. Median and upper leaves with mostly 3—
6-sect tendrils, 50-160 mm long; leaflets 1-paired, linear-lanceolate, 30-150 x 3-20 mm:; petiole 20—-35 mm long, winged;
stipules subulate, semi-sagittate, 5-30 x 0.5-1 mm. Pedincules (3-)4-6 flowered, 75-120 mm long; pedicels 5-7 mm.
Calyx 5-7 mm long; teeth triangular-lanceolate acuminate, with the lowest tooth slightly longer than the upper pair and
longer than the tube; teeth 3—4 mm; tube 2-3 mm long. Corolla bright-red, 14-18 mm long; vecsillum 14-18 x 15-20
mm; wings 14-18 x 6-7 mm; keels 12-14 x 6-7 mm. Legumen linear-oblong, 55-90 x 10-13 mm; upper suture keeled
and canaliculated; style 5-6 x 0.5-1 mm. Seeds 8-12, subprolate, coarsely tuberculate, 3.46-4.44 x 3.07—-4.24 mm.

Paratypes:—TURKEY. C1 Mugla: Marmaris, Bozburun, 20 m, 24.04.2009, F. Giines 2089. C6 Hatay: Kiigiikkaragay,
above village, road sides, 50-110 m, 14 May 2011, A. Ocak and F. Giines 2717. Amik Plain, Hiseyinli village, field
sides, 53 m, 4 July 2011, F. Giines 2775.

3.2. Key to the examined species of Lathyrus

1. Peduncles 1-6-flowered; corolla yellow or bright-red; legumes 50-90 mm ................coiiiiiiiiiiiiee, 2
2. Flowers bright red; peduncles 3—6-flowered; legumen 10—13 mm broad ...................cooiiieiine.. L. cirpicii
2. Flowers yellow with reddish veins or orange; peduncles 1-3(—4) flowered; legume 6-11 mm broad

................................................................................................................................... 3
3. Legume 9-11 mm broad; seeds coarsely tuberculate. .............coeiiiiiniiiiiiiiie e, L. annuus
3. Legume 6—7 mm broad; seeds ruminate-ruguloSe. ...........oevuiimirereriineiieinnieene e, L. hierosolymitanus
1. Peduncles 1-2-flowered; standard purplish, pink or lilac, wings pale-mauve; legume 20-52 mm ........... L. cassius

3.3. Distribution and habitat:—L. cirpicii is an endemic species found only in Hatay Amik Plain and Mugla-Bozburun
province from Turkey. It has narrow distribution area. It is an element of the Mediterranean phtogeographic region and
grows in cultivated fields, road sides and scrubs, at 20—70m.

3.4. Phenology:—Flowering ranges from April to May.

3.5. Conservation status:—L. cirpicii has a limited distribution area in spite of its narrow population. Although the
distance between Hatay and Mugla is far it should be evaluated as the category “Endangered (EN)” (criterion
Blab(ii)+2ab(iii)) as it has never been detected outside of the regions described above [24].

3.6. Etymology:—The new species is named in honour of the Turkish botanist Prof. Dr. Ali Cirpici (Marmara University,
Department of Biology), who is an expert on Turkish Ranunculus, Silene and Lathyrus.
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Table 1. Comparison of Lathyrus cirpicii with two morphologically similar species

163

Characters L. cirpicii L. annuus L. hierosolymitanus L. cassius

Stem width (mm) 2-8 1-6 2-5 2-4

Leaflets length x | 30-150 x 3-20, | 25-130(-140) x 20-130 x  1-12(-20), | 10-95 x 0.5-10,

width (mm) linear-lanceolate 1-10(-20) median leaves | linear-lanceolate linear-lanceolate,

linear (1-5), lower leaves
linear-lanceolate

Petiole length | 20-35 20-35 8-35 25-35

(mm)

Stipules length x | 5-30 x 0.5-1 10-30x0.5-1 5-30x0.5-1 5-20x0.5-1

width (mm)

Peduncles length | 75-120 15-80 15-50(-70) 15-250

(mm)

Flowers number of | 3-6 1-3(-4) 1-2(—3) 1-2

peduncles

Pedicels length | 5-7 3-5 3-5 1-4, pedicel bearing

(mm) dark sessile glands

Flowers colour bright red soft yellow pale yellow purplish, pink or lilac

Flowers length | (13-)14-18 9-13(-14) 10-12(-14) (8-)9-13(-15)

(mm)

Calyx length (mm) | 5-7 4-5 (5-)6(-7) 4-6(-7) bearing
dark sessile glands

Style length x width | 5-6 x 0.5-1 4-5x05-1 3-4x0.5-1 4-5x05-1

(mm)

Pistil shape linear-oblong  and | linear and twisted linear and twisted linear and twisted

twisted
Legumen length x | 55-90 x 10-13, | 50-70 x (7-)9-11, upper | 55-70 x 6-7(-8), upper | 20-52 x 5-7, upper

width (mm) upper suture widely | suture narrowly keeled suture narrowly keeled suture  shortly 3-
keeled keeled

The number of | 25 78 54 63

examined

specimens

A new species of Lathyrus cirpicii F.Giines (Fabaceae) from Turkey

Fatma GUNES




164 Biological Diversity and Conservation — 12 / 2 (2019)

Table 2. Seed morphology of Lathyrus cirpicii, L. annuus, L. hierosolymitanus and L. cassius (with stereomicroscope)

L. cassius (2.67-)3.78(—4.64) x | 1.09 | spheroidal | brown tones, parti-colored | tuberculate | (0.91-)1.24(-1.62) | (0.48-)0.64(-0.88) | 400 | Giines, 2013
(MUFE 5749, F.Giines 1972, 2262, 2795) | (2.52-)3.60(—4.00)

Table 3: (Non acetolysed) : Characteritics of pollen grains of L. cirpicii, L. annuus, L. hierosolymitanus and L. cassius . M; arithmetic means, o; Standard deviation, var.;
variations, P: polar diameter, E: equatorial diameter, P/E: Pollen shape, Ex/int: the ratio of exine to the intin, clg: colpus length, clt: colpus width, plg: porus length regarding
the poles, plt: porus width regarding the equatorial diameter, plg/plt: porus shape, t: one edge of polar triangle, structure:; exine, sculpture: ornamentation. Marks (except
variations) are in micrometers (um). Variation numbers are bar numbers in LM.

TAXA P E P/E Ex/int | clg clt plg plt plg/ t structure sculpture References
plt
L. cirpicii M 33.00 | 28.70 29.76 | 3.32 | 11.88 | 13.80 Mesocolpium distinct
(Glines 2016) c +1.58 | +1.19 1.14 =2/1 | £2.07 | £0.75 | £1.13 | +1.01 | 0.86 non Tectate reticulate, reticules big and
var. | 11- 10- spheroidal- 19— 1-3 | 7-10 | 8-11 measurable infrastructurae | granulate, apocolpium | = ---------
14 12 subprolate 24 slightly reticulate. Polar
view triangular to circular
L. annuus M 36.68 | 33.09 20.30 | 1.86 | 7.02 9.05 Mesocolpium distinct
(MUFE 5392) G +1.62 | +1.46 1.10 ~1/1 | +1.48 | £0.57 | £0.50 | +0.70 | 0.78 non Tectate reticulate, reticules big and
var. | 11- 10- spheroidal 16— 1-1 5-7 7-9 measurable infrastructurae | granulate, apocolpium | Giines and
13 13 21 slightly reticulate. Polar | Cirpic1 2010
view triangular to circular
L. M 31.20 | 29.07 30.27 | 4.87 | 1232 | 13.22 Mesocolpium distinct
hierosolymitanus | ¢ +1.47 | +£1.16 1.07 ~1/2 | £1.53 | £0.70 | +£1.01 | £1.016 | 0.93 non Tectate reticulate, reticules big and
(Glines 2006) spheroidal measurable infrastructurae | granulate, apocolpium Giines
var. | 11— 1 10- 20- | 34 | 7-10 | &-11 slightly reticulate. Polar 2012-b
13 12 24 view triangular to circular.
L. cassius M 39.89 | 26.00 3840 | 358 | 7.39 | 1165 Tectate Mesocolpium  reticulate,
( MUFE 5744) o 123 | 0.74 1.53 =2/1 148 | 0.69 | 0.89 1.14 | 0.63 non infrastructurae | reticules big, pocolpium Giines
var. | 15— | 9-11 prolate 27— 2-3 4-6 7-10 measurable perforate to psilate 2012-b
16 32
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Figure 1. A: Habit and general view of (a) L. cirpicii (Giines 2016), (b) L. annuus (Giines 2015), (c) L. hierosolymitanus
(Giines 2006) and (d) L. cassius (Giines 1972). B: L. cirpicii Giines. sp. nov. (Giines 2016). (a) habit, (b) root, (c) flower,
(d) calyx, (e) stantard, (f) wing, (g) keel, (h) andrekeum, (i) ginekeum. From the holotype, drawn by F.Giines. C: Pistil.
(a) L. cirpicii (2016) (b) L. annuus (Giines 2015), (c) L. hierosolymitanus (Giines 2006), (d) L. cassius (MUFE 5744). D:
Legumen. (a) L. cirpicii (Giines 2016), (b) L. annuus (Giines 2716), (c) L. hierosolymitanus (Giines 2773), (d) L. cassius
(MUFE 5744) drawn by F. Giines.
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Figure 2. A: LM and SEM microscopy micrographs of seeds. (a—d) L. cirpicii, from Giines 2775, (e-h) L. annuus, from
MUFE 5568, (i-I) L. hierosolymitanus, from Giines 2773, (m—p) L. cassius from Giines 2262. a,e,i,m; general view in
LM, b,fj,n; general view in SEM, c,g,k,0; general surface shape in SEM, d,h,l,p; testa sculpture in SEM. B: SEM
micrographs_of pollen grains. (a—c) L. cirpicii from Giines 2016, (d—f) L. annuus from Giines 2076, (g-i) L.
hierosolymitanus from Giines 2006, (k—-m) L. cassius from Giines 2795, a,d,g,k; polar view, b,e,h,l; equatorial view,
¢,f,i,m; ornamentation.

4, Conclusions and discussion
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Firstly Lathyrus cirpicii was recorded to Amik Plain from Hatay province in 2009, where it shares the same
habitat with L. annuus and L. hierosolymitanus. Secondly it was recorded to Bozburun in Mugla province. It is more
attractive, taller and stronger than the others. Furthermore, it morphologically differs by having longer pedicels, larger
flowers, more-flowered peduncles, bright-red corollas, linear-oblong pistils, widely keeled upper sutures of legumes and
subprolate seeds (Table 1-3, Fig. 1-2). As well, a young L. cirpicii plant has broadly winged and oblong-shaped pistils,
while the other young species have narrowly-winged and linear pistils (Fig. 1C). This species is used for animal feed by
local people.

The seeds of L. cirpicii are subprolate, but those of L. annuus, L. hierosolymitanusand L. cassius are spheroidal.
The surface of seeds are coarsely-tuberculate in L. cirpicii and L. annuus, ruminate-rugulose in L. hierosolymitanus and
tuberculate or papillose in L. cassius. L. cirpicii is differentiated from L. annuus in seed and hilum size. The details of a
comparative study on the seed morphological characteristics are given in Table 2 and Fig. 2A (a-p).

The pollen characteristics of the examined species are provided in Table 3 and Fig. 2B (a—m). L. cassius differs
from the other species by having prolate pollen grains. L. cirpicii pollen has spheroidal-subprolate pollen grains whereas
L. annuus and L. hierosolymitanus spheroidal pollen grains. Moreover, L. cirpicii clearly differs from L. annuus polen by
having longer polen and wider colpus and porus.

4.1. Additional specimens examined:—L. annuus. Cyprus. Girne-Karaoglan, road side, 22.04.2017, F. Giines, sea level,
F.Giines 5452. France. Hercult long weg van Montpelleri vaar Miontfonier Le hoogle van Plan-de-4-Seigneus, 30 April
1959, A. Town and J.H. Kroes 101280 (L!).

Turkey. A1(A) Canakkale: Bozcaada, roadside, s.1., 13 April 1977, O. Se¢cmen and E. Leblebici 20547 (EGE!).
AL(E) Tekirdag: Degirmenalti around, 27 May 1990, A. Kara 5121 (GAZI!). Malkara-Sahin road, Ibrice bridge,
riverside, 150 m, 8 June 1997, F. Giines 5464 (MUFE!). Kirklareli: Liileburgaz, Hamitabat village, fieldside, 100 m, 22
May 1997, F. Giines 5223 (MUFE!). Edirne: Tayakadin village, fieldside and roadside, 122 m, 9 June 1987, G. Dalgi¢
and F. Dane 1016 (EDTU!). Babaeski: Mutlu village, in graveyard, 90m, 26 May 1997, F. Giines and E. Akalin 5406
(MUFE!). Canakkale: Gelibolu-Evrese road, riverside, 30 m, 30 May 1998, F. Giines 5476 (MUFE!). A2(E) istanbul:
Bahgekoy-Kilyos road, 10. km, 50 m, 25 June 1996, F. Giines 5063 (MUFE!). A7 Trabzon: Karadeniz Technical
University, Campus area, 53 m, 29 May 2009, F. Giines 2208. B1 Izmir: Cesme, Isiklar graveyard, 20 m, 11 May 1933,
O. Schwarz 23007 (EGE!). Camalt1 Tuzlasi, 15 m, 07 May 1995, N. Geyik¢i 37499 (EGE!). C1 Aydin: Soke-Davutlar
road, near Dilek Peninsula National Park, field side and road side, 45 m, 25 April 2009, F. Giines 2099. Mugla: Datga,
Palamut village, roadside, 5 m, 05 April 1995, D. Pearman 68888 (ISTE!). C2 Mugla: Dalyan, Eski village, fieldside,
13 m, 24 April 2009, F. Giines 2076. C3 Antalya: Haci Mehmetli village, fieldside, 150 m, 03 May 1987, H. Duman
3753 (GAZIY). C5 Adana: Ceyhan, Yakapinar village, fieldside, 48 m, 28 April 2008, F. Giines 1576. C5 Mersin:
Erdemli, 20 m, 19 May 1981, F. Coskun 12771 (HUB!). B7 Elazig: Martar Mountain, Sahsuvar village, 1100 m, 08 May
1984, H. Rusen 1707 (FUR!). Mersin-Silifke road, 29. km, scrubs, 25 m, 20 April 2009, F. Giines 2036. C6 Hatay: Amik
Plain, border of fields, 45 m, 25 April 2005, F. Giines et al. 48 (Glines); Kiiciik Karagay, roadside and slopes, 22 m, 19
April 2009, F. Giines 2015; ibid. 14 May 2011, A. Ocak and F. Giines 2716. C7 Urfa: Siverek-Urfa road, Karakoyun
village, roadside and fieldside, 210 m, 12 May 2009, F. Giines 2181. C9 Siirt: Baykan-Siirt road, 14. km, riverside and
fieldside, 489 m, 09 May 2009, F. Giines 2114.
—L. hierosolymitanus TURKEY. C4 Antalya: Anamur-Gazipasa road, Tenzile village, open forest and roadside, 30 m,
21 April 2009, F. Giines 2053. C5 Mersin: Erdemli-Glizeloluk road, Ciris village, roadside and scrubs, 37 m, 20 April
2009, F. Gtiines 2032. Aydincik-Giilnar road, 5. km, slopes and uncultivated fields, 67 m, 21 April 2009, F. Giines 2047.
C6 Hatay: iskenderun, 4-5. km south of Uluginar, 20 m, 29 May 1996, A.J. Byfield and D. Pearman 73365 (ISTE!),
Hatay: Samandag-Yayladag road, 8. km, slopes, 33 m, 19 April 2009, F. Giines 2018. Kislak, 29 m, 05 May 2011, A.
Ocak and F. Giines 2776. Adana: Ceyhan, Yakapinar village, fieldside, 43 m, 28 April 2008, F. Giines 1575. Osmaniye:
Korkut Ata University Campus, roadside and uncultivated fields, 25 m, 18 April 2009, F. Giines 2005. Toprakkale, slopes
and cultivated fields, 23 m, 18 April 2009, F. Giines 2006. Ibid. 14 May 2011, F. Giines 2722; ibid. 4 June 2011, F. Giines
2773.
—L. cassius. TURKEY. Type: [Turkey C5 Hatay/Syria] in dumosis inter Cassab (Kasab) et Suadieh (Samandag1), June
1846, Boissier (K!, foto!). A1(E) Edirne: Erikli-Yayla road, Erikli exite, scrub, s.1.-50 m, 31 May 1998, F. Giines 5744
(MUFEY); ibid., 13 June 1998, 4. Cupict and F. Giines 5749 (MUFE!). B7 Elazig: Elaz1g-Bingol road, 70 km, 860 m,
11 July 2008, F. Giines 1972. B8 Diyarbakir: Ovabag Zelyagd: village, roadside, 735 m, 11 May 2009, F. Giines 2135.
Diyarbakir-Ergani road, 20 km, roadside, 754 m, 07 June 2009, F. Giines 2262. B9 Mus: Malazgirt-Bulanik road,
Malazgirt output, field side, 1511 m, 15 June 2008, F. Giines 1853. C3 Isparta: Egirdir-Aksu road, 14. km, roadside and
open Pinus brutia forest, 1118 m, 12 June 2009, F. Giines 2341; ibid., 18 June 2011, F. Giines 2752; ibid., 23 July 2011,
F. Giines 2795. C5 Mersin: Silifke-Tasucu road, 4. km, Imamusag village, 5 m, 21 April 2009, F. Giines 2038. C6
Hatay: Dortyol-Cokek plateau, the edge of forest and roadside, 550 m, 28 May 2006, F. Giines 143. C7 Urfa:
Karakoyunlu village, fieldside, 701 m, 07 June 2009, F. Giines 2270.
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Abstract

This paper is the first report known concerning with chromosome number and morphology of Astragalus
victoriae Podlech & Kirchhoff in Turkey. Karyomorphological analyses includes the chromosome length, centromer
position, the arms rates (short/long) and asymmetry indices. In the analyses, the chromosome number of A. victoriae was
determined as 2n = 2x = 16 and this data was consistent with the suggested chromosomal counts in Index to Plant
Chromosome Numbers (IPCN) for the genus. The karyotype of A. victoriae consists of metacentric and submetacentric
chromosomes and the species is seen fairly different from in points of chromosome lengths (CVcy: 30.774). The
chromosome formula has been determined as 2sm+14m and the species consists of symmetric chromosomes (Al: 2.958,
Cl: 46).

Key words: Astragalus victoriae, endemic, chromosome numbers, karyomorphology, Turkey

*

Endemik Astragalus victoriae Podlech & Kirchhoff Tiiriiniin kromozom say1 ve karyomorfolojik ¢calismalari

Ozet

Bu makale, Tiirkiye'de Astragalus victoriae Podlech & Kirchhoff tiiriiniin kromozom sayis1 ve morfolojisi ile
ilgili bilinen ilk rapordur. Karyomorfolojik analizler kromozom uzunlugu, sentromer pozisyonu, kol oranlar1 (kisa/uzun)
ve asimetri indekslerinin belirlenmesini igermektedir. Analizlerde, diploid kromozom sayisi 2n = 2x = 16 olarak
belirlenmis ve bu veri bitki kromozom say1 indeksinde (IPCN) cins i¢in Onerilen temel kromozom sayist ile tutarlidir. A.
victoriae'nin karyotipi, metasentrik ve submetacentrik kromozomlardan olusur ve bu tiir kromozom uzunluklar1 agisindan
oldukea farkli goriiniir (CVcy: 30.774). Kromozom formiilii 2sm+14 m olarak belirlenmis olup, kullanilan kromozom
indekslerine gore tiir simetrik kromozomlardan olugsmaktadir (Al: 2.958, CI: 46).

Anahtar kelimeler: endemik, kromozom sayimlari, karyomorfoloji, Tiirkiye
1. Introduction

Astragalus L. is one of the largest genera of angiosperms. While the genus is represented with 2500-3000 taxon
in the world [1], it includes 476 taxa in Turkey and almost 203 of them are endemic [2, 3]. The endemism rate is
approximately 42 %. Turkey is one of the main centre of diversity for the genus Astragalus [4]. Many Astragalus species
have economic and medical value as well as use to prevent erosion [5, 6, 7] and these increase the taxonomical importance
of the genus. Because of these cases, many studies in scope of systematic, karyology, anatomy and palinology had been
performed on Astragalus species. Despite all this work, some taxonomic problems stay still not fully resolved in the genus
[8, 9, 10]. Numerous cytological studies have been conducted on Astragalus species and the basic chromosome numbers
of the genus has been reported as x = 6, 7, 8, 9, 11, 15 [11, 12, 13, 14, 15]. Especially, it has been reported that the basic
chromosome number is always x = 8 for Older World species such as Astragalus victoriae [16]. The aim of this study
was to determine the chromosome number and karyomorphology of Astragalus victoriae Podlech & Kirchhoff that is an
endemic species of Turkey.
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© Copyright 2019 by Biological Diversity and Conservation - Available online at www.biodicon.com/Tiim haklar1 saklidir BioDiCon. 814-0219


http://www.biodicon.com/

170 Biological Diversity and Conservation — 12 / 2 (2019)

2. Materials and methods

Astragalus victoriae was collected from Konya Province (Karapmar erosion prevention area, 1050 m, K.
Ertugrul 2764, 18 v 2013). Mature seeds were germinated and chromosome counts were counted in somatic metaphase
by crushing technique [17]. The root tips of the germinated seeds were treated with 8-hydroxyquinoline at 4°C for eight
hours. The material was fixed for 24 hours with a Carnoy’s fixative at low temperature. Then, the material was hydrolyzed
with 5 N HCI for one hour at room temperature. The material was stained with 1% aceto-orcein. After obtaining the
appropriate metaphase, the images of the chromosomes were taken with the Olympus DP72 digital camera mounted on
an Olympus BX53 microscope. Karyotype measurements and symmetry indexes of the examined samples were calculated
by using KAMERAM program.

3. Results and discussion

Astragalus victoriae Podlech & Kirchhoff

According to Index to Plant Chromosome Numbers, the chromosome number and morphology for A. victoria
were determined for the first time in here. The chromosome number is counted as 2n = 16 and the species is a diploid.
Thus, the basic chromosome number of the species is x = 8 (Table 1, Figure 1). According to literatures [18, 19, 20], all
of the Astragalus species in New World have aneuploid chromosome numbers (x = 11-15). However, most of the species
in old world are euploid (x = 8). Badr et al. [21] indicated that the x = 7 and x= 6 numbers had been derived from x = 8
by descending aneuploidy. Although EKici et al. [22] reported that the basic chromosome number of all section species
in Turkey is x = 8, Martin et al. [14] notified that the basic numbers in A. hymenocystis is x=9. This basic number was
firstly given for the genus of the World. The basic chromosome number (x=8) observed in our study is in compatible with
previous reports which is given for all Older World. According to karyotype analysis, A. victoriae includes seven
metacentric and one submetacentric chromosome and has a satellite on the long arm of the largest chromosome. The total
haploid chromosome length (TCL) was 12.068 pum (Table 1). The sizes of the chromosomes are gradually decreased
except for one chromosome pair (Table 1) and its mean chromosome length ranges from 1.04 to 2.60 pm. Dopchiz et al.
[16] reported that most of chromosomes are short, with arms more or less equal in length, but one pair is usually much
longer. Their report is congruent with our results. Lima De Faria [23] the chromosome length varied from 4 to 12 pm and
evaluated chromosomes as medium size. Since the mean chromosome length of A. victoriae is 1.51, it could be deduced
that A. victoriae had very small chromosomes with comparing to Lima De Faria’s values.
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Figure 1. Karyomorphology of Astragalus victoriae, with 2n = 16. A-Metaphase plate, B-Karyogram, C-ldeogram
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Table 1. The chromosome properties of Astragalus victoriae. R: Range, LC:Longest chromosome length, SC:Shortest
chromosome length, p:Mean length of the long short arm, g:Mean length of the long arm, CL:Mean chromosome length,
TCL:Total haploid complement length, Cl:mean centromeric index, CF:Chromosome formula, m:metacentric,
sm:submetacentric

Species 2n R SC-LC R-LC/ p (nm) q (um) CL(pm) TCL Cl mean CF

(nm) SC mean mean mean (um) (£SD)
(£SD) (£SD) (£SD)
Astragalus 16 1.04-260 2.489 0.67 0.84 1.51 12.06 46 (+0.04) 2sm+
victoriae (£0.12)  (£0.35) (+0.46) 8 14m

Total size of Astragalus victoriae: sm1: 5.192, m1: 3.562, m2: 2.97 m3: 2.913 m4: 2.695 m5: 2.456 m6: 2.262 m7: 2.086

The asymmetry indices have been determined as 0.152, 0.308 and 2.9 for Aj, Az and Al, respectively and thanks to these
findings, it could be said that karyotype is rather symmetrical. Other asymmetry indices and values are given in Table 2.
Konichenko et al. [24] reported that A. sericeocanus has symmetrical karyotype in which value was A;:0.33 according to
intrachromosomal symmetry index. As a result of the obtaining values, we can say that A. victoriae (Ai: 0.152) has also
symmetrical karyotype. Additionally, Baziz et al. [25] emphasize that Astragalus armatus spp are characterized with
symmetrical karyotypes due to predominance of metacentric chromosomes and symmetrical karyotypes seems to be a
common trait in the genus except for exceptions. Since the rate of metacentric chromosomes were quite high in the
karyotypes of A. victoriae such as other Astragalus taxa reported in here, it could be proposed that a disposition towards
symmetrical karyotypes exists in this species, indicating an ancestral character as in Aristolochia [26].

Table 2. Assymetry indices of Astragalus victoriae. AjIntrachromosomal asymmetry index, A.:.Interchromosomal
asymmetry index, CVc:Coefficient of variation of chromosome length, CV¢,: Coefficient of variation of centromeric
index, Al:Karyotype asymmetry index

Species AL Az CVcL CVci Al
Astragalus 0.152 0.308 30.774 9.612 2.958
victoriae

In conclusion, this study focused on the chromosome number and morphology of endemic Astragalus victoriae
species. Karyological studies within the genus Astragalus of these karyomorphological findings will expected to make
great contributes.
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Abstract

The Gulf of Gemlik, located in the southeast of the Sea of Marmara, is facing a pollution threat due to intense of
industrial facilities and urbanization with population growth. This study determined the living ostracod species in the Gulf
of Gemlik and investigated their interactions with ecological parameters during a four-season period (August 2011,
November 2011, February 2012, May 2012). Twenty-five ostracod species belonging to eight families were identified
between at depths 1-96 m. The most abundant ostracod species in the gulf was Loxoconcha rhomboidea, Xestoleberis
communis, Xestoleberis aurantia, and Aurila convexa. Positive correlations were observed between the individual
numbers with dissolved oxygen, temperature, pH, and species numbers, according to Spearman correlations. Negative
relationships were observed between individual numbers/depth and individual numbers/salinity.

Key words: Ostracoda, Gulf of Gemlik, ecology, distribution, Sea of Marmara

*

Gemlik Korfezi’nde (Marmara Denizi, Tiirkiye) yasayan ostrakod (Crustacea) tiirlerinin dagilim, ¢esitliligi,
habitat tercihleri ve cevresel degiskenlerle etkilesimleri

Ozet

Marmara Denizi’nin giineydogusunda yer alan Gemlik Korfezi, sanayi tesislerinin yogunlugu, niifus artisi ve
kentlesme nedeniyle kirlik tehdidi ile karsi karsiyadir. Bu ¢alismada Gemlik Koérfezi’nde yasayan ostrakod tiirleri
belirlenerek, dort mevsim boyunca ekolojik parametlerle ostrakod tiirlerinin etkilesimleri aragtirtlmigtir. (Agustos 2011,
Kasim 2011, Subat 2012, Mayis 2012). 1-96 m arasindaki derinliklerden sekiz familyaya ait 25 ostrakod tiirii tespit
edilmigtir. Gemlik Korfezi’nde en yiiksek bolluga sahip ostrakod tiirleri olarak Loxoconcha rhomboidea, Xestoleberis
communis, Xestoleberis aurantia ve Aurila convexa belirlenmigtir. Spearman korelasyonuna gore ostrakod birey sayisi
ile ¢oziinmiis oksijen, sicaklik, pH ve tiir sayisinin pozitif iligkili oldugu belirlenmistir. Ostrakod birey sayisinin, derinlik
ve tuzluluk ile de negatif iligkili oldugu gézlenmistir.

Anahtar kelimeler: Ostracoda, Gemlik Koérfezi, ekoloji, dagilim, Marmara Denizi
1. Introduction

The Gulf of Gemlik is an inlet of the Sea of Marmara in the Marmara region of Turkey. The gulf is located in
the southeastern part of the Sea of Marmara. The presence of Turkey’s fourth largest free-trade zone in Gemlik has caused
a rapid development of the province, with both a population-density increase and industrial facilities on the coasts of the
Gulf of Gemlik. The Sea of Marmara is an inner sea located between the Black Sea and the Aegean Sea, connecting to
the Aegean Sea via the Dardanelles strait and to the Black sea via the Bosphorus strait [1]. The Sea of Marmara features
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the megacity of Istanbul and other industrial cities (Bursa, izmit, Yalova, Tekirdag, Balikesir), and their major ports and
industrial establishments are spread around the region. Accordingly, with the population density high around parts of this
sea, it suffers from a pollution threat due to the intensity of industrial facilities, urbanization, and thus population growth.
The Gulf of Gemlik is one of the regions featuring the highest levels of industrial, urbanization, and agricultural activities
in the Sea of Marmara. Pollutants from the Black Sea, carried via the Bosphorus [2] Semi-closed coastal areas, such as
gulfs and bays with restricted water circulation, might show the effects of the marine pollution more clearly [3]
Biodiversity is an indicator of healty ecosystems and the environment [4]. Monitoring changes in the biodiversity can
reflect the significant effects of the pollution of aquatic ecosystems [5].

Among benthic invertebrates, ostracods are an aquatic microcrustaceans that can inhabit in a variety of
worldwide environments like oceans, seas, lagoons, lakes, streams, etc. and wide ranges of salinity from fresh to
hypersaline environments. They have ornamented and calcareous bivalve shells (carapace), and the whole body and all
appendages can be enclosed by these moving shells [6] The distribution of ostracods is related to several environmental
factors, for example sediment type, salinity, temperature, pH, dissolved oxygen, water depth, predators, and
anthropogenic pollution such as nutrient and metals-heavy content [7]. They are one of the major groups of marine benthos
with high taxonomic diversity according to environmental conditions [8].

As the result of their sensitiveness to anthropogenic pollution [9], ostracods can be used as indicators in marine,
brackish-water, and freshwater environments [10].

The list of ostracod species belong to the marine and coastal water of Turkey was reported by Per¢in-Pacal et al.
(2015) [11], with a total of 382 species (326 marine and 56 coastal brackish waters).

The present study’s aims were threefold: (1) determining the actual ostracod species composition in the Gulf of
Gemlik (The Sea of Marmara), (2) determining their habitat preferences according to environmental ecological factors
(at depths 1-96 m), and (3) determining the effects of urbanization and anthropogenic impacts on ostracods.

2. Materials and methods
2.1 Study Area

The Gulf of Gemlik is located in the southeastern area of the Sea of Marmara (Figure 1).

TURKEY

St.7..St.6

Figure 1. The locations of the sampling stations in the Gulf of Gemlik

The oceanographic characteristics of the coastlines of the Gulf of Gemlik are similar to the Sea of Marmara, and
the water column has a two-layer structure. The surface water (brackish Black Sea water) of the Sea of Marmara has a
salinity of 17.6%o and flows through the Bosporus to the Sea of Marmara. The waters of the Mediterranean originate with
a salinity of about 38%o and flow through the Dardanelles to the Sea of Marmara in a lower layer. According to the density
differences between the two water layers, there is an intermediate (halocline zone) salinity mass 25 m deep [12].

2.2 Sampling Procedure

A total of 13 stations, ranging in depths from 1 to 96 m, were sampled during the study period (August 2011,
November 2011, February 2012, May 2012) (see Table 1).

A 0.1 m? Van Veen grab sampler was used to perform vertical cross-section sampling for each station at depths
of 1 to 96 m. Only 200 g of all collected sediment by the VVan Veen grab sampler was fixed in 70% ethanol in situ. The
material was kept in polyethylene jars (250 ml bottles).
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Table 1. Coordinates and depth ranges of the thirteen stations

Stations Coordinates (Dn(:;) th
L-1 40°21'51.6"N, 29°02'04.1"E 1
L-2 40°22'12.8"N, 28°53'54.7"E 1
L-3 40°23'36.7"N, 28°47'53.7"E 1
L-4 40°28'47.5"N, 29°01'56.0"E 1
L-5 40°28'20.9"N, 28°54'13.3"E 1
L-6 40°30'33.0"N, 28°50'17.6"E 1
St.l 40°24'55.8"N, 29°03'33.8"E 50
St.2 40°23'47.7"N, 28°59'10.7"E 96
St.3 40°24'26.5"N, 28°53'04.9"E 90
St.4 40°26'43.0"N, 28°49'10.5"E 70
St5 40°27'25.7"N, 28°45'45.2"E 60
St.6 40°25'15.4"N, 29°06'20.6"E 10
St.7 40°25'23.7"N, 29°06'8.6"D 30

The samples were brought to the laboratory, where the sediment was washed with pressurized tap water and separated
into four grain-size fractions using standardized sieves (1.5, 0.5, 0.25, and 0.125 mm mesh size). Ostracods were sorted
under a stereomicroscope and fixed again in 70% alcohol. Subsequently, specimens were preserved in 70% ethanol), and
the retained material transferred to a Petri dish. Ostracod specimens were picked out of the sediment under a stereozoom
microscope, and the soft body parts were dissected in lactophenol solution for taxonomic identification. The number of
adult individuals belonging to each identified ostracod species was counted under a stereomicroscope. (The juvenile
stages of each ostracod species were also observed at all sampling sites.) The ostracods were handpicked and identified
using the keys developed by Mordukhai & Boltovskoi [13], Schornikov [14], Barbeito-Gonzales [15], Bonaduce et al.
[16], Breman [17], Stambolidis [18], and Athersuch et al. [19]. The current taxonomy and classification of ostracod
species were checked using the:WoRMS [20].

2.3 Analytical Procedure

The seawater samples were collected using a 3L Ruttner water sampler with marked rope at 5 m intervals at
depths of 1-96 m for the physicochemical analyses of the seawater. The temperature (°C) of the sampling-depth water
was measured by means of a thermometer fixed to the Ruttner water sampler, the Winkler method was used to measure
dissolved oxygen (DO) (mg/L), and the Mohr-Knudsen method for the salinity (%o). YSI 556 MPS multi-parameter probes
(Ohio, USA) connected to a YSI datalogger device were used to measure the pH values of the seawater.

2.4 Statistical Analyses

Jaccard’s coefficient test of unweighted pair group mean averages (UPGMA) was used to show the similarity
between the sampling stations and the clustering of ostracod species according to binary (presence—absence) data. The
Multi-Variate Statistical Package (MVSP), version 3.22, was used to display the clustering of the 13 stations and 25
ostracod species for Jaccard’s coefficient test [21].

The frequency of ostracod species was calculated by using the formula F = N.x100/N,, where F is the frequency
of the species, Na is the sampling number containing the species, and N, is the total sampling number [22].

We used Biodiversity Pro software to examine seasonal distributional differences in ostracod species [23].
According to this program, we calculated the Shannon—Weaver diversity index (H’) evenness index (J’) and Margalef’s
(D”) index for each site over the period.

We used a two-tailed Spearman rank correlation test (with SPSS 21) to examine the relationships between
environmental variables (temperature, salinity, pH, dissolved oxygen, and depth), and the abundance of 25 ostracod
species collected during the study [24]. Canonical correspondence analysis (CCA) was also used to analyze species—
environment relationships in order to identify environmental factors potentially influencing ostracod assemblages [25].
Data were analyzed using the MVSP, version 3.22 [21].

3. Results

In this study, 25 ostracod species belonging to 8 families were determined from 13 stations with 52 samples
collected over the four seasons with depths varying from 1 to 96 m (Table 2). Ostracod samples were analyzed and, in
total, 2611 individuals were determined.

Distribution, diversity, habitat preferences, and interactions with environmental variables of ostracod (Crustacean) species living in Gulf of Gemlik
(The Sea of Marmara, Turkey)
Ferda PERCIN-PAGCAL, Selcuk ALTINSACLI, Saltuk Bugra ARISAL 3, Hiisamettin BALKIS



176 Biological Diversity and Conservation — 12 / 2 (2019)

Table 2. The names and name abbreviations of identified ostracod species with their abundance at each sampling at each
sampling station from the Gulf of Gemlik. TNI: Total number of individuals.

Ostracod species Species Abbrev. L S_t TNI F %
Stations Stations Frequency|

1 |Acanthocythereis hystrix (Reuss, 1850) Ahis 1-2-3-4-5-6| 1-4-5-6-7 112 846
2 |Aurila convexa (Baird, 1850) Acon 1-2-3-4-5-6| 1-4-5-6-7 |188| 846
3 |Aurila speyeri (Brady, 1868) Aspe 1 4-5-6-7 |32 32.7
4 |Callistocythere diffusa (Mueller, 1894) Cdif 1 4-5-6-7 |50| 385
5 |Carinocythereis carinata (Roemer, 1838) Ccar 1-2-3-4-5-6| 1-4-5-6-7 |111| 846
6 |Costa batei (Brady, 1866) Chat - 2-3-4-5-6-7 | 39 46.2
7 |Costa edwardsii (Roemer, 1838) Cedw - 2-3-4-5-6-7 | 35 46.2
8 |Cushmanidea elongata (Brady, 1868). Celo 1 4-5-6-7 |56| 385
9 [Cyprideis torosa (Jones, 1850) Ctor - 6-7 241 154
10[Cytheridea neapolitana Kollmann, 1960 Cnea - 4-5-6-7 |44| 385
11JHiltermannicythere (Falunia) rubra (Mueller, 1894) Hrub - 2-3-4-5-6-7 | 42 46.2
12| oxoconcha gibberosa Terquem, 1878. Lgib 1-2-3-4-5-6| 1-4-5-6-7 [122] 846
13]Loxoconcha minima Mueller, 1894 Lmin 1-2-3-4-5-6| 1-4-5-6-7 |126] 846
14{L oxoconcha rhomboidea (Fischer, 1855) Lrom 1-2-3-4-5-6| 1-4-5-6-7 |358] 846
15|Loxoconcha stellifera Mueller, 1894 Lste 1-2-3-4-5-6| 1-4-5-6-7 |124] 846
16|Paracytheridea parallia Barbeito-Gonzalez, 1971 Ppar - 1-4-5-6-7 |49 385
17[Paradoxostoma fuscum Mueller, 1894 Pfus 1-2-3-4-5-6| 1-4-5-6-7 117 846
18lParadoxostoma simile Mueller, 1894 Psim 1-2-3-4-5-6| 1-4-5-6-7 [109] 846
19[Paradoxostoma triste Mueller, 1894 Ptri 1-2-3-4-5-6| 1-4-5-6-7 | 63| 846
20[Pontocypris acuminata (Mueller, 1894) Pacu 1-2-3-4-5-6| 1-4-5-6-7 | 98| 846
21Pontocythere turbida (Mueller, 1894) Ptur 1-2-3-4-5-6| 1-4-5-6-7 [100] 846
22|Urocythereis britannica Athersuch, 1977 Ubri - 1-2-3-4-5-6-71 47| 53.9
23|Xestoleberis aurantia (Baird, 1838) Xaur 1-2-3-4-5-6| 1-4-5-6-7 |192| 846
241Xestoleberis communis Mueller, 1894 Xcom 1-2-3-4-5-6| 1-4-5-6-7 |221| 846
25|Xestoleberis dispar Miiller, 1894 Xdis 1-2-3-4-5-6| 1-4-5-6-7 |152] 846

The highest numbers of individuals were observed to be Loxoconcha rhomboidea (358 individuals), X. communis
(221 individuals), X. aurantia (192 individuals), and A. convexa (188 individuals) (Table 2). Cyprideis torosa (from 2
stations) and Cytheridea neapolitana (from 4 stations) showed the lowest diversity in the study area. Loxoconcha
rhomboidea was the dominant species in all the seasons with the highest individual numbers (358)(Figure 2). Individual
numbers of ostracod species according to season is shown in Figure 2.
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Figure 2. Composition of individual numbers of ostracoda species according to seasons
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3.1 Water quality

Ecological parameters were seasonally measured in this study. During the study, temperature varied between 7 and 24.3 °C,
while salinity varied from 18.45 to 35.81%o, the values of DO and pH ranged from 1.66 to 13.64 mg/L and 7.7 to 8.3, respectively, at
the stations (Table 3). The determined maximum and minimum values for abiotic variables measured in the biotope of each ostracod
species are shown in Table 4. Abundant and widely distributed ostracod species were observed as being species highly tolerant to
various ecological parameters simultaneously (Table 4).

Table 3. Seasonal changes of environmental parameters determined at each station. . (Abbreviations: Sal= salinity, DO = dissolved
oxygen; T = temperature)

Stations T(°C) 32,') DO (mg/L) pH Depth (m) Stations T(°C) Sal (%) DO (mg/L) pH Depth (m)
L-1 243 2067 953 82 1 L-1 125 24.43 927 8.1 1
L-2 243 20.52 11.67 8.2 1 L-2 125 23.83 8.94 8.0 1
L-3 229 2025 956 8.1 1 L-3 118 20.46 1221 7.9 1
L-4 219 20.89 10.45 8.1 1 L-4 13.0 25.06 9.01 8.1 1
1 1
1 1

L-5 244 20.25 8.79 8.2 L-5 123 24.23 6.13 8.0
L-6 237 19.93 8.23 8.1 L-6 126 23.94 11.01 8.0
August 2011 St1 164 34.86 3.19 7.8 50 November 2011| St.1 159 33.39 5.6 7.9 50

St2  16.2 3498 2.26 7.7 96 St2 151 33.98 2.82 7.8 96
St.3  16.7 34.90 4.31 7.8 90 St3 149 33.96 2.92 7.9 90
St4 168 34.79 4.48 7.8 70 St4 144 33.99 4.54 7.8 70
St5 16.6 34.89 6.2 7.8 60 St5 148 333 6.52 7.7 60
St.6  20.0 21.19 7.05 8.2 10 St6 133 2571 1364 8.1 10
St.7  16.8 34.30 5.30 7.9 30 St7 153 31.27 8.66 8.0 30
L-1 7.1 18.66 9.34 8.2 1 L-1 164 21.83 7.31 8.0 1
L-2 7.2 19.81 9.38 8.1 1 L-2 212 21.46 7.01 8.1 1
L-3 8.0 1875 1009 82 1 L-3 233 20.49 8.13 8.2 1
L-4 73 1845 1149 81 1 L-4 223 2140 6.84 8.2 1
L-5 76 1893 1128 8.0 1 L-5 201 22.05 8.82 8.2 1
L-6 70 1984 1092 8.1 1 L-6 208 20.68 7.38 8.1 1
February 2012 St.1 145 26.05 4.42 8.0 50 May 2012 Stl 176 3538 1.89 7.7 50
St2  14.0 25.74 3.2 8.0 96 St2 146 3581 3.33 7.9 96
St.3 134 26.02 3.1 7.9 90 St3 149 357 3.43 7.8 90
St4  13.0 26.44 3.81 8.0 70 St4 169 35.07 1.89 7.7 70
St5 122 26.81 3.41 7.9 60 St5 159 3555 1.66 7.7 60
St.6 8.6 20.47 9.47 8.3 10 St6  19.6 23.81 6.08 8.1 10
St.7 9.9 2221 7.34 8.2 30 St.7 155 3267 3.52 7.8 30

Table 4. The determined maximum and minimum values for abiotic variables measured in the biotope of the each ostracod
species in the Gulf of Gemlik (Abbreviations are the same as Table 2,3)

Species Tw (°C) Salinity (%) DO mg/L pH Depth (m) TNI
Ahis 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 112
Acon 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 188
Aspe 8.6-20 20.47-3555 1.66-13.64 7.7-8.3 1-70 32
Cdif 7.1-243 18.66-35.55 1.66-13.64 7.7-8.3 1-70 50
Ccar 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 111
Chat 8.6-20 20.47-35.81 1.66-13.64 7.7-8.3 10-96 39
Cedw 8.6-20 20.47-35.81 1.66-13.64 7.7-8.3 10-96 35
Celo 7.1-243 18.66-35.55 1.66-13.64 7.7-8.3 1-70 56
Ctor 8.6-20 20.47-34.30 5.30-13.64 7.8-8.3 10-30 24
Cnea 8.6-20 20.47-3555 1.66-13.64 7.8-8.3 10-70 44
Hrub 8.6-20 20.47-35.81 1.66-13.64 7.7-8.3 10-96 42
Lgib 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 122
Lmin 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 126
Lrom 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 358
Lste 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 124
Ppar 8.6-20 20.47-3555 1.66-13.64 7.7-8.3 10-70 49
Pfus 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 117
Psim 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 109
Ptri 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 63
Pacu 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 98
Ptur 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 100
Ubri 8.6-20 20.47-35.81 1.66-13.64 7.7-8.3 10-96 47
Xaur 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 192
Xcom 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 221
Xdis 7.1-24.3 18.45-35.8 7.7-8.3 7.7-8.3 1-70 152
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The Shannon-Weaver diversity index (H') indicates that the highest diversity was determined at sampling station
6 for all the seasons. The lowest Shannon-Weaver values were determined in all seasons at stations 2 and 3. The highest
Pielou’s index values were calculated at station 4 in February and the lowest at station L-2 in August. Margaleff’s index
values were the highest at station 2 in February and May, the lowest at station L-1 in August (Table 5).

According to Jaccard’s coefficient similarity dendrogram three clustering groups have been comprised. The First
group occurred sampling stations L-1, L-2, L-3, L-4, L-5, and L-6, the second group St. 4, St. 5, St. 6, and St. 7, and the
third group St. 2 St. 3. The stations were clustered according to similarities of depths values.

Table 5: The species diversity indices values calculated for four season (NS: number of species; NI: number of individuals,
Shannon index (H'), Pielou’s evenness index (J”) Margaleff (D).
Aug. 2011 L-1 L-2 L-3 L-4 L-5 L-6 St.1 St.2 St.3 St.4 St.5 St.6 St.7

NS 17 15 15 15 14 15 17 4 4 24 24 25 25
NI 138 83 88 83 72 70 64 9 7 50 53 74 72
ShannonH' |1,176 1,049 1,075 1,089 1,083 1,065 1132 0569 0587 1,304 1307 1,334 129
Pielou J' 0,956 0,892 0914 0926 092 0905 092 0946 0975 0945 0947 0,954 0,923

Margaleff D’ | 11,216 12,506 12,343 12,506 12,922 13,007 13,288 25,151 28,399 14,126 13,919 12,839 12,922
Nov. 2011

NS 17 15 15 15 15 15 17 4 4 24 24 25 25
NI 88 52 54 43 40 40 49 6 6 43 40 51 49
ShannonH' 1,179 1,097 1,077 1,112 1,121 1,067 1,146 0577 0577 1332 1,344 135 1,342
Pielou J' 0958 0,933 0915 0,945 0953 0,907 0932 0959 0959 095 0974 0966 0,96

Margaleff D’ | 12,343 13,986 13,854 14,693 14,981 14,981 142 30,842 30,842 14,693 14,981 14,055 14,2
Feb. 2012

NS 17 15 15 15 15 15 17 4 4 24 24 25 25
NI 67 55 53 48 49 34 48 5 6 47 45 65 65
ShannonH' | 1,177 1123 11 11 1145 1,125 1,181 0579 0577 1,358 1352 1,372 1,369
Pielou J' 0956 0955 0935 0935 0973 0957 096 0961 0959 0984 098 0982 0,979
Margaleff D’ | 13,143 1379 13,919 14,275 142 15671 14275 34,336 30,842 14,353 14,517 13,238 13,238
May. 2012

NS 18 15 15 15 15 15 17 4 4 24 24 25 25
NI 66 49 47 51 53 38 52 5 6 50 51 68 64
ShannonH' |12 1,125 1,111 1,102 1,124 1,119 1,198 0579 054 1351 1,338 1,365 1,362
Pielou J' 0956 0956 0944 0937 0956 0952 0974 0961 0896 0979 097 0977 0974

Margaleff D’ | 13,19 14,2 14,353 14,055 13,919 15,192 13,986 34,336 30,842 14,126 14,055 13,097 13,288
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Figure 3. Jaccard’s coefficient similarity dendrograms showing faunal similarity among the 13 sampling sites (based on
presence/absence of species)
A UPGMA diagram illustrates three clustering groups of the 25 ostracod species (Figure 4). These three groups
were composed according to salinity levels (Figs. 4, 5).
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Figure 4. Jaccard’s coefficient similarity dendrograms showing similarity among the 25 ostracod species (based on
presence/absence of species)
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Figure 5. The diversity of the twenty-five ostracod species according the depth in Gemlik gulf

According to the Spearman correlation analyses, the Loxoconcha and Paradoxostoma species showed positive
correlations with DO and pH and negative correlations with salinity and depth (Table 6). The same relationship was
observed with A. convexa, C. carinata, P. acuminata, X. communis, and X. dispar. In contrast, H. rubra, C. batei, C.
edwardsii, P. parallia, and U. britannica, which all showed positive correlations with salinity and depth and negative
correlations with DO and pH. Like L. rhomboidea and X. communis, A. convexa, which had high individual numbers and
was a widely distributed species, positively correlated with DO and pH and negatively with depth and salinity (Table 6).
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Table 6. Spearman’s rank correlation coefficient showing the correlation between the twenty-five ostracod species and
five ecological variables. Bold numbers show significant correlations (levels of significance: **P<0.01, *P<0.05 (2-
tailed) Abbreviations are the same as Table 2-3)

Tw Sal DO pH Depth SN IN
Ahis ,128 -,560™ 548" ,429™ -, 728" ,071 577
Acon ,081 -,664™ 542" ,550™ -, 753" ,202 ,682™
Aspe -,052 ,261 -,187 -,166 ,301" ,828™ ,196
Ccar ,188 -,512™ ,490™ 448 -,645™ 322" ,829™
Hrub -,069 528" -,507" -,389™ ,704™ ,455™ -,188
Chat -,038 ,649™ -,635™ -,506™ ,865™ ,088 -,419™
Cedw -,076 587" -,5654™ -,443™ ,785™ ,310" =277
Cdif -,025 117 -,039 ,042 ,116 ,815™ ,425™
Celo -,038 ,130 -,034 ,041 124 ,828™ 421™
Lmin ,083 -,484™ 4247 ,466™ -,630™ 276" ,693™
Lgib ,143 -,631™ ,595™ ,561™ -, 762" ,233 ,731™
Cnea -,045 ,309" -,209 -,167 ,349" ,832™ ,167
Lrom ,263 -,582™ ,6317 543" -, 789" ,061 127
Lste ,092 -,554™ 568" ,489™ -,709™ ,244 ,702™
Ppar ,019 ,496™ -,384™ -,359™ 419" ,800™ ,159
Pacu ,238 - 447 ,392™ 534" -,5654™ ,495™ 757
Ptur ,295" -,264 279" ,270 -,445™ ,362™ ,553™
Pfus ,113 -,5633™ ,606™ ,530™ -, 719" ,246 7227
Psim 273 -,604™ ,591™ 537 - T4 111 ,624™
Ptri ,094 -,470™ 4137 ,458™ -,570™ ATTT ,691
Xaur ,250 -,246 ,375™ ,239 - 447 414 ,652™"
Xcom 278" -,539™ ,618™ ,545™ -,689™ ,216 ,760™
Xdis 121 -,483™ ,480™ 4757 -,666™ 247 667
Ctor -,016 ,025 ,083 ,185 ,060 ,645™ 317"
Ubri ,060 762" -,691™ -,599™ ,831™ ,352" -,245

Species numbers did not correlate with other ecological parameters when we evaluated species numbers and
individual numbers with the ecological parameters according to the Spearman correlations (Table 7). However, individual
numbers showed positive correlations with temperature, DO, and pH and negative correlations with salinity and depth.

Table 7. Spearman’s rank correlation coefficient showing the correlation between the species numbers and invidual
numbers with ecological parameters. Bold numbers show significant correlations (levels of significance: **P<0.01,
*P<0.05 (2-tailed) Abbreviations are the same as Table: 3)

Tw Sal DO pH Depth SN IN
Tw 1
Sal 0,127 1
DO 0,182  -810™ 1
pH 0,047  -822" 698" 1
Depth 0,031 827" -820"  -716™ 1
SN 0,003 0,102 0,031 0,021 0,005 1
I 314" -418”  a45™  467”  -538” 491" 1

The relationship between the physicochemical variables and species composition in the Gulf of Gemlik is
illustrated by the CCA biplot in Figure. 6. The lengths of the arrows on the CCA graph show the strong effect of
environmental variables on the distribution of ostracods. The results of the CCA showed that pH and DO have positive
effects, similar to the Spearman correlations, on most of the ostracod species, as shown in the diagram (Figure 6).
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Figure 6. CCA showing the relationship between twenty-five species (yellow triangle) and five environmental
variables (arrows) in the thirteen sampling sites. For explanation of abbreviations and variables, see Table 2-3

4. Conclusions and discussion

According to the results over the four-seasonal period, L. rhomboidea was the most dominant species from the
13 sampling stations at the Gulf of Gemlik with the highest number of inidividuals (358) and frequency of 84.6%.
Xestoleberis communis, X. aurantia, and A. convexa were other dominant species, at a frequency of 84.6% (see Figure
2).

Loxoconcha rhomboidea is a very common species found in Turkish coastal waters (the Mediterranean Sea, the
Aegean Sea, the Turkish strait system, and the Black Sea) and in sublittoral zones [11]. This species was reported from
depths range of about 1 m down to 57 m [15,18], from wide ranges of variation of the salinity and in muddy and phytal
biotopes [18] of the Mediterranean Sea. In the present study, this species showed positive correlations with DO and pH
and negative correlations with salinity and depth, according to the Spearman correlations and CCA (see Table 6, Figure
6). Loxoconcha rhomboidea is a species tolerant of and resistant to changes in environmental conditions [26] , and seems
well adapted to the environment of the Gulf of Gemlik.

Xestoleberis communis is another common species in Turkish coastal marine waters [11]. According to
observations in Turkish marines, it is able to survive despite a wide range of changes in environmental conditions [27,28].
This species has been identified as a dominant species and is widely distributed in the Mediterranean Sea [15,29,30,31],
as well as in the Adriatic Sea, with sandy-bottom substrata and at depths of 27-80 m [16,18]. In this study, it showed
positive correlations with DO and pH and negative correlations with salinity and depth, according to the Spearman
correlations and CCA, similar to L. rhomboidea (see Table 6, Figure 6). Opportunistic ostracod species X. communis was
reported from as a dominant species in the polluted waters in the Nador Lagoon (Morocco) together with to other ostracod
species members of Loxoconchidae family [31,32] .

Xestoleberis aurantia is a species widespread in the Sea of Marmara [11]. Although, until now, there has been
no record of it in the Dardanelles strait, it has been recorded in the Black Sea, the Aegean, and the Mediterranean, as well
as on the coastlines of Turkish marine environments [11]. Xestoleberis aurantia has been identified as being a euryhaline
species in northeast England [33] and, while known as a marine brackish littoral species, it has also been reported in
freshwater and oligohaline shallow-water environments [34]. It showed a positive correlation with DO and a negative
correlation with pH according to the Spearman correlations and CCA in this study, with a frequency across the sampling
stations of 84.6% (see Table 2, Table 6, Figure 6).

Aurila convexa is common and widely distributed in the littoral and sublittoral zones of most Turkish coastlines
and lagoonal waters [11]. It is known to be a cosmopolitan Mediterranean species [16], is also common in the Sea of
Marmara, and has been recorded in northern parts of the Aegean Sea[18], as well as in the Black Sea in brackish water
systems since it is a polyhaline species [14]. We observed that a frequency of this species at the sampling stations of
84.6%, and it showed positive correlations with DO and pH and negative correlations with salinity and depth, according
to the Spearman correlations and CCA (see Table 2 & 6, Figure 6).
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Most of the species showed positive correlations with DO and pH and negative correlations with salinity and
depth (Table 7, Figure 6.), while five species (H. rubra, C. batei, C. edwardsii, P. parallia, and U. britannica) showed
positive correlations with salinity and depth and negative correlations with DO and pH, according to the Spearman
correlations and CCA (Table 7). The latter’s frequency at the sampling stations was between 38.5% and 53.9%, with
individual numbers and diversity lower than other species (Table 2). Cytheridea neapolitana, C. elongate, C. diffusa, A.
speyeri, and C. torosa did not show significant correlations with any of the ecological parameters (Table 6, Fig 6). The
frequency of these species was between 15.4% and 38.5%, and their individual numbers and diversity were also lower
than other species (Table 2).

It has generally been observed that DO significantly decreases at depth. Previous studies have measured DO
decrease at depth in the Bandirma and Erdek gulfs [27,28], similar to the Gulf of Gemlik. It is well known that DO values
of surface waters are higher than deep waters due to photosynthetic activities and wave actions; in contrast, at depth, with
excessive bacterial and animal activity, the numbers of phytoplankton increase and higher organic loads in eutrophic
systems lead to a decrease in DO levels [35]. When the DO level falls below 5 mg/L, oxygen-sensitive invertebrate and
fish species are negatively affected [36]. Although the measured average values of DO were generally appropriate for the
survival of the species in this study, levels decreased to less than 5 mg L-1 at St. 2 and St. 3 at points during the seasons
(see Table 3). Results of this study show that some ostracod species were negatively affected from the lack of DO (see
Table 4&6).

Discharges of industrial and domestic waste into the Gélayagi and Karsak creeks negatively affect the water
quality of the Gulf of Gemlik [37]. According to Integrated Coastal Area Plan of Bursa Province, (2015) [37] while the
Sea of Marmara is less polluted, the Gulf of Bandirma and the Gulf of Gemlik are at a mid-level stage of pollution; yet,
both gulfs have been found to be prone to intense pollution. In 2008, an environmental problem occurred as a result of
the formation of mucilage from the proliferation of diatoms together with bacteria throughout the Sea of Marmara.
Previous studies have reported that living organisms and the water quality of the Sea of Marmara are affected by
longstanding pollution [38]. To date, 210 benthic ostracod species have been determined from the Sea of Marmara[39].
When we compare the ostracod species humbers in the Gulf of Gemlik (25 species) with other gulfs in the Sea of Marmara,
we see a very low ostracod density: Bandirma gulf, 75 species; Erdek gulf, 92 species [27,28] . The absence of most taxa,
and the almost total dominance in the Gulf of Gemlik of tolerant ones (especially L. rhomboidea and X. communis), shows
that the general effect of pollution on ostracods is the decreasing of abundance and diversity. Some taxa are more sensitive
to pollution, with the subsequent changes in ecological parameters, than others, thereby strengthening the role of ostracods
as indicators and biomonitors of environmental hazards and anthropogenic pollution [40]. Indeed, supporting our findings,
several authors have mentioned that Loxochonca spp. and X. communis can be environmental indicator species in polluted
environments [41,42]. As can be inferred from the results of the current study, the low number of species and individuals
together with low DO levels determined at some of the stations show that pollution is the reason for negative changes in
the quality of water in the Gulf of Gemlik. These polluted environments allow for the progress of cosmopolitan species
with wide ecological tolerance through the elimination of low-tolerance species. The existence of environmentally
tolerant species L. rhomboidea [26], X. communis [31,32], X. aurantia [26], and A. convexa [26] and the increases in the
number of ostracod-tolerant species support our findings. Although the results of this study have not been thoroughly
evaluated in terms of pollutants on the surface waters, these results show that the coastline ecosystem of the Gulf of
Gemlik should be periodically monitored due to extant pollutants.
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Abstract

The feeding of parasitoid wasps is a forcible factor in ensuring the efficiency of biological control agents. The
quality of natural resources can affect different aspects of morphology, biology and physiology of parasitoids which are
linked to their fitness and fecundity. The logic behind the experiment was to study the effect of different concentrations
of royal jelly (RJ) solution, on the biology of Trichogramma brassicae Bezdenko (Hymenoptera: Trichogrammatidae)
with focus on rate of parasitism and morphology traits (wing size and shape variation) under laboratory conditions. Results
showed that feeding with 0.5% gml! royal jelly/honey water solution have increased rate of parasitism (mean= 75.06%=
SE 6.03, n=15). The lowest rate of parasitism occurred in females fed without RJ (mean= 46.26%=+ SE 8.03, n=15). There
were significant differences in weight matrices as shape variables, but according to independent sample t-test, we did not
find any significant difference in centroid size (as size variable). Enhancing nutritional supplements has been able to
influence some biological characteristics of T. brassicae. We argue that there was beneficial effect in royal jelly on
morphological and biological traits in parasitoid wasp.

Key words: T. brassicae, royal jelly, parasitism rate, geometric morphometric, biological control

*

Trichogramma brassicae'nin (Hymenoptera: Trichogrammatidae) bazi biyolojik ve morfolojik 6zellikleri iizerine
ar1 siitiiniin etkisi

Ozet

Parazitoid arilarin beslenmesi biyolojik kontrol ajanlarimin etkinligini saglamada zorunlu bir faktordiir. Dogal
kaynaklarin kalitesi, zindelik ve dogurganliklarina bagli olarak parazitoitlerin morfolojilerini, biyolojilerini ve
fizyolojilerini  farkli yonlerden etkileyebilir. Deneyin arkasindaki mantik, laboratuvar sartlarinda farkli
konsantrasyonlarda ari siitii (RJ) ¢ozeltisinin parazitizm orani ve morfolojik 6zelliklerine (kanat biiytlikliigii ve sekil
varyasyonu) odakli olarak Trichogramma brassicae Bezdenko (Hym .: Trichogrammatidae) biyolojisi lizerindeki etkisini
aragtirmaktir. Sonuglar, % 0.5 gml-1 ar siitii / bal suyu ¢ozeltisi ile beslenmenin parazitizm oranii arttirdigini
gostermistir (ortalama = % 75.06 = SE 6.03, n = 15). En diisiik parazitizm orani, RJ’siz beslenen disilerde goriilmiistiir
(ortalama = % 46.26 + SE 8.03, n = 15). Agirlik matrislerinde sekil degiskenleri olarak 6nemli farkliliklar vardi, ancak
bagimsiz drneklem t-testine gore, agirlik merkezi boyutunda (boyut degiskeni olarak) anlamli bir fark bulamadik. Besin
takviyelerinin arttirtlmasi, T. brassicae'nin baz1 biyolojik 6zelliklerini etkileyebilmistir. Art siitiiniin parazitoid armin
morfolojik ve biyolojik 6zelliklerine faydali bir etkisi oldugunu savunuyoruz.

Anahtar kelimeler: T. brassicae, ari siitii, parazitizm orani, geometrik morfometrik, biyolojik kontrol
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1. Introduction

Egg parasitoids, Trichogramma Westwood, are efficient biological control agents and widely used in inundative
releases against a number of lepidopterous pests in many crops [1]. More than 150 different species of Trichogramma are
known as various biotopes [2]. Species of Trichogramma are distributed around the world as biological agents because
they are highly specialized and beneficial [3]. The commercial use of several species of egg parasitoids Trichogramma is
carried out in over 30 countries to control key pests of 34 crops through inundative releases over 32 million hectares [4].

Various factors can impact the stage of development of Trichogramma [5], but some of them directly affect the
process of mass rearing of Trichogramma species. The power of fertility, the rate of parasitism, the ability to find host
patches in fields and storage conditions are the desirable features for biological control programmes [1]. Among these
factors, the power of fecundity is an important characteristic that reduces the number of releases. Not only does it save
time, but also reduces production costs per generation. Some materials can be used to enhance the reproductive quality
and quantity of Trichogramma wasps in fields. Honeydew (as well as nectar) becomes viscous and finally solidifies as
its water evaporates when exposed to the atmosphere, which might pose a problem for parasitoid uptake. For
example, Trichogramma platneri Nagarkatti was found to live longer (10-13 fold) when provided daily with 43%
fructose and glucose solutions compared to those receiving the same food sources only on the 1st day of the trial [6].

Royal jelly (RJ) is a creamy product secreted by the hypopharingeal and mandibular glands of worker bees, and
is primarily used for developing and maintaining the queen bee although young larveas fed on RJ in the first days of life
[7,8,9, 10, 11]. The longer life of the queen bee over other bees is linked to RJ [9]. The Royal Jelly is a yellowish-white,
acidic secretion, with a slightly sharp odour and taste, which has been used centuries for extraordinary traits and its effects
on health [7, 9]. Honey has been found to be a beneficial food source for many organism [12] such as insects, especially
parasitoids. For example, royalactin, which is the protein in royal jelly produced by honeybees, was shown to increase
body size, ovary development, and shortened developmental time in both honeybee, Apis mellifera L. (Hymenoptera:
Apidae), and common fruit fly, Drosophila melanogaster Meigen (Diptera: Drosophilidae) [13]. Royal jelly has lots of
beneficial effects but was not studied as well as other hive products like honey, propolis and bee pollen.

The object of this study was to appraise the effects of Royal Jelly on biological and morphological traits of
Trichogramma brassicae Bezdenko (Hymenoptera: Trichogrammatidae) because not only is RJ important for its
remarkable nutritional properties, but also for its functional and biological features [9, 11, 14].

For the study of biological trait of the parasitoid, the rate of parasitism was selected. Previous studies stated that
RJ has complex of compositions such as water, carbohydrates, proteins, lipids, amino acids, vitamins, enzymes and natural
antibiotics, so has been efficient for developing the larvae stages in blood cells and maintaining its ovulatory properties
over whole lifespan [15, 11]. This feature is related to fertility and so RJ has always been used as a stimulator of fertility
[16, 17]. In humans, RJ can improve hormonal equilibrium and fertility by increasing ovules and sperm quality [18].
Also, RJ has several fortifying and tonic effects on health. Owing to its perfect composition, it is a complex nutritional
food source that stimulates growth [9, 16].

In order to study effect of RJ on morphological characteristic, size and shape variation were considered.
Geometric morphometric (G.M.) analysis is one of the robust morphological methods, which helps to distinguish insect
populations based on anatomical landmarks. Detecting accurate shape variations at species level makes it a powerful tool
[19, 20, 21]. This method is defined according to anatomical Landmarks with Cartesian coordinates (X and y). The
coordinates will be compared after removing the effects of orientation, size and position [22]. In different literature, wing
morphometric analysis has been used to clarify very close taxa relations [23, 24].

Therefore, the evaluation of effect of RJ on the biological and morphological characteristics of T. brassicae is
considered as the logic of all experiments.

2. Materials and methods
2.1. Parasitoid

The present work was conducted in the Biosystematic Laboratory at The University of Tehran, Karaj, Iran. The
Trichogramma brassicae used in this experiment was originated from the insectarium of the Agricultural Jihad
Organization of Golestan province, Iran. It had been reared from the eggs of Ephestia kuehniella Zeller (Lepidoptera:
Pyralidae). Experimental conditions were in an incubator at 25+1°C, 60+10% RH and 16:8 L: D photoperiod.
2.2. Rate of parasitism

To determine the effect of different concentrations of royal jelly/honey water (RJ/H) solution on the rate of

parasitism (%), a mated naive (no previous oviposition experience) one day old female was used. This was done by
feeding of the wasps by four diets of the solution, including 0.5%, 1%, 1.5% gml royal jelly/ honey water solution and
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the other one without any concentration of jelly as control treatment for one day. Fifty new eggs of E. kuehniella were
supplied and treatments (different concentrations of royal jelly/honey solution) were rubbed with one white card (5x1
cm) by a soft painting brush placed in a plastic cylinder (18x8 cm). The female was released in it. All the containers
prepared (four treatmentx15 female individuals = 60) were kept in the growth chamber at 25+1°C, 60+10% Rh and 16:8
L: D. After 24 h, the female parasitoid wasps were collected from the container and the eggs were left at the growth
chamber until they turned black.

2.3. Preparation of slides

To avoid any problem associated with asymmetry [25], only the right forewing of adult females T. brassicae
were selected in all specimens. Samples included two populations: 1) population fed with 0.5% gml~ royal jelly/ honey
water solution during five generation and 2) none fed with royal jelly/ honey water solution. Wings were mounted in
Hoyer's medium on clean glass microscope slides and were checked under 100 magnification on ZEISS light microscope.
In order to protecting toward moisture intrusion and crystallization, coverslips were installed on all slides. Afterwards all
of them were placed in oven (45°C) for 4 to 5 days to be completely dried. Fifteen replicates were considered for two
population. Digital images of the right forewings were captured using CCD video camera (Sony, Dinolite 2).

2.4. Geometric morphometric: data acquisition

We defined five landmarks in types | and Il, according to Bookstein (1990). Figure 1 shows distribution of all
landmarks in right forewing of female T. brassicae. Landmarks concluded using software tpsDig.2 v.2.16 [26] and its
resulted coordinates were sorted by software tpsuUtil v 1.52. Partial warps were emanated from these coordinates in
tpsRelw v1.49 [27]. Relative warp analysis (RW) was performed based on partial warps in order to assessing of
individuals distribution on RW axis. Wing relative variations in negative and positive of RW1 were procured. Weight
matrices of partial warps and Centroid size (CS), the sum of squared distance of landmarks, were obtained as shape and
size variables, respectively.

1280x1024 2017/04/08 23:07:06

Figure 1. Location of five landmarks on right female forewing of T. Brassicae
2.5. Statistical analysis

Data of experiment of rate of parasitism was submitted to ANOVA and group differences were found by using
Tukey Data of experiment of rate of parasitism was submitted to ANOVA and group differences were found by using
Tukey post hoc comparisons.

Multivariate analysis of variance (MANOVA) based on shape variables, weight matrices, was carried out to
proving significance.

Independent sample T test was performed to size compression of the populations.

All statistical analysis were took place by R 3.3.1 Statistics software.

3. Results
There were significant differences in the rate of parasitism T. brassicae (F=5.739; df= 4, 55; P<0.001). The

highest rate of parasitism was for 0.5% gml? royal jelly/honey solution (75.06%) and the lowest was when the wasps
were fed without any concentration of royal jelly (46.26%) (Figure 2).
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Figure 2. The effect of the present different concentrations of royal jelly/honey solution on the rate of parasitism T.
brassicae. The bars in each group with the same letters are not significantly different (P>0.05). Diets 1, 2, 3 show 0.5, 1,
1.5% gm jelly/honey solution and control as diet without any concentration of jelly.

Principal Component Analysis (PCA) based on informations from the shape of right forewings of T. brassicae
recorded on Table 1. Two first PCA axis were obtained from the covariance matrix, showed 62.31% of the shape variance
(Figure 3).

Table 1.Principal Component Analysis (PCA) of wing shape in two population of T. brassicae included fed with 0.5%
gml? jelly/ honey solution and another one without any concentration.SOV: Source of Variation, Cum: Cumulative

Variance.
Components Sov Variance | Cum (%)
(%)
1 1.44 34.63 34.63
2 1.28 27.68 62.31
3 1.08 19.65 81.96
4 0.77 9.99 91.95
5 0.55 5.16 97.11
6 0.41 2.88 100
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Figure 3. Diagram of Principal Component Analysis of the covariance matrix.

Weight matrices on test populations showed significant differences based on multivariate analysis of variance

(MANOVA) (Table 2).

Table 2. MANOVA on weight matric of right forewing of T. brassicae
Pillai
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Unix 0.66704 1 | 11.5196 <0.001
Uniy 0.30440 2.5162 <0.05
Unix.uniy 0.10021 1 | 0.6404 ns

[E=Y

Analysis of variance of centroid size manifested no significant differences between two populations of T.
brassicae. Distribution of all individuals including parasitoid fed 0.5% gml* jelly/ honey solution and another one without
any concentration (30 individuals) based on partial warps showed on figure 4.

“¥98

Figure 4. Distribution of individuals based on partial warps in Rw1 and Rw2. (1-15: fed with 0.5% gml jelly/ honey
solution and 16-30: none fed with jelly/ honey solution).

Figure 5 demonstrated the relative variations of right forewing in two population of T. brassicae that were
detected by using geometry coordinate of all landmarks. These results showed positive and negative extreme of right
forewing female T. brassicae so that in negative extreme of forewing shape variation along the RW axis was more than
an the other.

Figure 5. Reference shape of front wing (A), relative variation in positive and negative direct, respectively (B, C).
4. Conclusions and discussion

The current results are in concordance with our hypothesis, as RJ may affect morphological and biological traits
of T. braasicae. Based on the results two viewpoints can be discussed. First, the results showed the rate of parasitism T.
brassicae was increased with 0.5% gml? jelly/honey water solution. Second, our results about effect of RJ on shape
variation showed significant differences.

In several studies, it has been noted that in the field, parasitoids should be more efficient and have longer lifespans
with floral resources than other variables agreed with our profits [28]. Undoubtedly, there is evidence that floral resources
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can increase the rate of parasitism in agricultural systems [28]. Many of the parasitoids require to have carbohydrate-rich
food in order to maximize their longevity and potential reproductive ability [29]. Other studies stated that nutrition with
nectar and pollen can increase the lifetime and fecundity in parasitoids and predators [30]. The role of feeding in increasing
the lifetime in different species of Trichogramma has been studied by Hohmann et al. (1988) [31].

The effect of nutrition on fecundity and longevity of T.minutum Riley have been evaluated that it was greater
with honey than fructose and sucrose [32]. Olson and Andow (1998) [33] stated that T. nubilale Ertle & Davis, fed with
honey, had increased fecundity and longevity. Regardless of the presence or absence of host eggs, females of T. pretiosum
Riley fed with honey/nectar had more longevity than those were not fed with this mixture [34]. In the present study, the
effect of royal jelly was tested for the first time as a multiplicative factor on the parasitism rate of T. brassicae. EI-Wahab
et al. (2016) [35] showed the results of feeding royal jelly + bee honey diets were the highest number of eggs/females in
the ectoparasitoid Bracon hebetor (Say.) (Hymenoptera: Braconidae). Adding a certain concentration of jelly (0.5% gml-
1) to honey solution caused a major change in the parasitism rate. Considering the fact that previous studies evaluated the
variability of the parasitism rate of Trichogramma species, as related to the presence or absence of the host [36], the
current study has observed an increase in the parasitism rate related to the 0.5% mgl* concentration of RJ. The existence
of some chemical stimuli such as 10-hydroxyl-2-decenoic acid, antibacterial protein and peptids [11] and the presence of
complex nutrients in the royal jelly may play a role in increasing the parasitism rate of T. brassicae. In men and women,
RJ can affect fertility by raising ovules and sperm quality [18] and because it is a rich source of para-aminobenzoic acid,
in women who consume this product regularly at least for six months, RJ increases fertility [9]. Therefore, with the
approval of the few studies that have been conducted on some of the organisms as well as human and mice fertility, this
study suggested that the consumption of RJ as a dietary supplement in the diet of parasitoids because of its rich
composition can be effective on biological and morphological traits.

In parasitoids, there is a positive relationship between size and female reproductive success [37]. Several studies
have mentioned the effects of nutrition on the pest morphological variations. Nutrition plays an important role in living
organism’s differentiation and morphological variation and shape plasticity in result of food sources would be predictable.
The quality of food sources for T. brassicae has been proved to increase biological parameters such as longevity and
fecundity. Although, the Wing loading was affected by host quality [38]. Some of the morphological features acquired
by feeding, can influence other biological characteristics of Trichogramma species. The length and width of the ovipositor
in Trichogramma spp. has a decisive role in the selection of the host [39].

In four species of Diplodus: Sparidae, with switching of feeding habits, the shape will be differentiated. In fact,
there are positive correlation between shape variation and efficiency of food resources in these taxa [40]. The influence
of host species on genitalia capsule of some Trichogramma species is well studied by Querino et al. (2002) [41]. The
bigger genitalia is belonged to Trichogramma populations feed on egg hosts with larger size. These differences are
illustrated by Relative Warp Analysis in geometric morphometric method.

It is notable that nutrition in addition to the morphological parameters, can affect fertility and reproductive
futures. The result of this study underline the impact of nutrition quality on the morphological and biological opportunities
of T. brassicae.

Obviously the positive results obtained, can be used as an advantageous issues in the mass rearing of this
polyphagous egg parasitoid. Changes in morphological futures will affect their fitness. This phenomenon will help insects
to benefit in different environments.
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Abstract

Geopora clausa (Tul. & C. Tul.) Burds. (Pyronemataceae) is reported as new record for the first time from
Turkey, based on the samples collected from Arakli district of Trabzon province. The taxon is described briefly and the
photographs related to its macro and micromorphology are provided.
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*

Geopora clausa, Tiirkiye icin Yeni Bir Toprak Alt1 Askomiset Kaydi

Ozet

Geopora clausa (Tul. & C. Tul.) Burds. (Pyronemataceae), Trabzon’un Arakli ilgesinden toplanan 6rnege bagh
olarak, Tiirkiye’den ilk kez yeni kayit olarak rapor edilmistir. Takson kisaca betimlenmis ve makro ve mikromorfolojisine
iligkin fotograflar: verilmistir.

Anahtar kelimeler: Biyogesitlilik, yalanci triif, yeni kayit, makromantar, taksonomi
1. Introduction

Geopora Harkn. is a genus in the family Pyronemataceae. It was first proposed by [1] for the truffle like fungus,
G. cooperi Harkn. Later on the boundaries of the genus were expanded including some hypogeous, semihypogeous and
epigeous species, with closed or cup-shaped ascocarps [2, 3]. The genus is characterised by entirely or partially
hypogeous, globular, semiglobular or cup-shaped ascocarps, whitish, greyish or yellowish grey hymenium, cylindrical,
eight spored and operculate asci, generally bifurcate, septate and hyaline paraphyses, ellipsoid, smooth ascospores mostly
with one or two larger oil drops and more smaller oil drops [2,3].

Though [4] mentions about the existance of 13 species of the genus, 22 conformed Geopora species have been
listed in Index Fungorum (accessed 3 May 2019). So far five members of the genus, G. arenicola (Lév.) Kers, G. arenosa
(Fuckel) S. Ahmad, G. cooperi Harkn., G. sepulta (Fr.) Korf & Burds. and G. sumneriana (Cooke) M. Torre, have been
recorded from Turkey [5, 6, 7, 8, 9, 10].

Here we present Geopora clausa (Tul. & C. Tul.) Burds. as new record for the mycobiota of Turkey. Current
checklists [11, 12] and the contributions presented after the checklists [13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24]
indicate that G. clausa hasn’t been reported from Turkey before. The study aims to make a contribution to the mycobiota
of Turkey.

2. Materials and methods
Fruit bodies of G. clausa were collected in Arakli district of Trabzon province in 2018. During field study, the

fruit bodies were photographed and notes were taken related to their ecological and morphological characteristics.
Microscopical investigations are based on dried samples and performed under a Nikon Eclipse Ci-S trinocular light
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microscope. Congo red was also used as a mounting medium. More than 30 spores were measured from several slides to
obtain the spore size. Photographs related to micromorphology were taken with the help of a DS-Fi2 digital camera. The
samples were identified by comparing the accumulated data with [25, 26, 27, 28, 29]. Index Fungorum (accessed 3 May
2019) was followed for the systematics of the taxon. The samples are kept at Karamanoglu Mehmetbey University, Kamil
Ozdag Science Faculty, Department of Biology.

3. Results

Geopora clausa (Tul. & C. Tul.) Burds.

Synonyms: Genea clausa Tul. & C. Tul., Geopora clausa f. ellipsospora Burds., Geopora clausa subsp.
californica (Gilkey) Burds., Hydnocystis californica Gilkey, Hydnocystis clausa (Tul. & C. Tul.) Ceruti.

Macroscopic and microscopic features: Ascomata 8-22 mm in diameter, hypogeous or semi-hypogeous,
subglobose or irregular due to lobed or wrinkled structure. Peridium pseudoparenchymatous with dark brown cracked
surface forming pyramidal warts. Odour fruity. Gleba white to greyish white (Figure 1a). Asci 170-240 x 16-21 pm,
cylindrical, eight spored (Figure 1b). Paraphyses cylindrical, septate, enlarged at the apex up to 5-9 um. Ascospores 21-

26(29) x 16-18 um, ellipsoid to ovoid, smooth, hyaline, generally with a large central guttule and numerous small guttules
at polar ends (Figure 1cd).

Figure 1. Ascocarps (a), asci and paraphyses (b) and ascospores (c, d) of Geopora clausa
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Ecology: Genea clausa was reported to grow as hypogeous or as semi-hypogeous in sandy and light soils in
wooded maquis, clear forests and coastal pine forest under cork-oaks (Quercus suber L.), holm-oaks (Q. ilex L. subsp.
ballota (Desf.) Bonaf¢), pines (Pinus halepensis Miller, P. pinea L.) and Helianthemum Mill. sp., during spring and
autumn [24, 25, 26, 28].

Specimen examined: Trabzon, Arakli, Atisalan place, in soil, under Pinus pinaster Aiton, 40°56'N-40°02'E,
215 m, 27.11.2018, Yuzun 6926.

4, Conclusions and discussion

Geopora clausa is mainly characterized by its hollow and brown warty outer surface. Though [30] refers it to be
a widespread species in Europe, it seems to be an uncommon or a rare species [27, 29]. Except a record from California
[25], it was generally recorded from Mediterranean countries [25, 26, 27, 29]. There is no earlier reference for the
occurrence of this species in Turkey.

In general, the macro and micromorphological characteristics of the studied Turkish collection G. clausa are in
aggreement with [25, 26, 27, 28, 29]. Enlargement size of paraphyses at the apex well fits with [28]. Ascospore size
measured by [27] seem to be comperatively larger than our samples, as it is also the case for [25, 26, 28, 29].
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Abstract

In this research, it is intended to determine amphibian and reptile species distributed in Hatay province (East
Mediterranean region, Turkey). For this aim, it is realized herpetological trip to al region of the province of Hatay in
March, April, May, July, September and October in 2016 and in March and May in 2017. As a result of this study, it is
recorded five anuran, two urodela species belong to five families, six chelonian belong to 5 families, and 17 lizard belong
to seven families and 22 snake species belong to four families in the province Hatay (7 amphibians and 45 reptiles in
total). As a result of this project; Trapelus lessonae (De filippi, 1865), and Eirenis barani Schmidtler, 1988 were recorded
for in the province of Hatay in first. We report the most updated information regarding the herpetofauna of Hatay province.

Key words: Hatay, biodiversity, reptil, amfibian ecology, Amanous mountains

*

Hatay ilinin Herpetofaunas1 (Dogu Akdeniz Bélgesi, Tiirkiye)

Ozet

Bu ¢aligmanin amaci1 Hatay’da yasayan amfibi ve reptil tiirlerinin belirlenmesidir. Bu amagla; 2016 yilinin Mart,
Nisan, Mayis, Temmuz, Eyliil ve Ekim ve 2017 yilinin Mart ve Mayis aylarinda, Hatay ilinin tiim bolgelerini kapsayacak
sekilde arazi galismalar1 diizenlenmistir. Bu ¢alismalar sonucunda Hatay ilinde dagilis gosteren dort familyaya ait bes
kuyruksuz kurbaga tiirii bir familyaya ait iki kuyruklu kurbaga tiirii, bes familyaya ait alt1 kaplumbaga tiirii, yedi familyaya
ait 17 kertenkele tiirii ve dort familyaya ait 22 yilan tiirii olmak tizere toplam 52 amfibi ve reptil tiirii belirlenmistir. Bu
calisma ile Trapelus lessonae (De filippi, 1865) ve Eirenis barani Schmidtler, 1988 tiirleri Hatay ili i¢in ilk kez tespit
edilmigtir. Hatay ili ve civarmnin herpetofaunasi ile ilgili giincel bilgiler sunulmustur.

Anahtar kelimeler: Hatay, biyogesitlilik, amfibi, siirlingen, ekoloji, Amanos Daglari
1. Giris

Yeryiiziiniin olusumunu saglayan jeolojik olaylar, Anadolu’nun essiz bir biyocografya’ya sahip olmasini ve
bunun neticesinde biyogesitlilik bakimindan zengin bir kara parcasi haline gelmesini saglamistir. Ulkemizin
biyogesitliligi igerisinde amfibi ve reptil ¢esitliligi de olduk¢a zengindir [1]. Son yillarda, Doga Koruma ve Milli Parklar
Genel Miidiirligiintin yiiriittiigii 81 ilde gergeklestirilen karasal ve i¢ su sistemleri envanter ve izleme projelerinin bir
sonucu olarak illere ait herpetofauna ¢aligmalar1 yayinlanmaya baslanmistir. Igdir [2], Adana [3], Bartin [4], Karabiik [5],
Kiitahya [6], Tunceli [7], Bitlis [8] ve Agr1 [9] illerinin herpetofaunasi, Adiyaman ilinin kurbagalar1 [10] yayinlanan illere
birer 6rnektir.

Akdeniz ikliminin hakim siirdiigii Hatay ilinde yaz aylar1 kurak ve sicak, kis aylari ise 1lik ve yagisli gegmektedir.
Ayrica il smirlar iginden gegen Asi Nehri, iilkemizdeki 26 su havzasindan biridir. 5559 km? yiiz 6lgiimiine sahip olan

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +904162231775; Fax.: +90 416 223 38 00; E-mail: yildizzulfu@yahoo.com
© Copyright 2019 by Biological Diversity and Conservation - Available online at www.biodicon.com/Tlim haklar saklidir BioDiCon. 798-1218


http://www.biodicon.com/

198 Biological Diversity and Conservation — 12 / 2 (2019)

Hatay ili 0-2240 m rakim arasinda degisen yiikseltilerde sulak alanlar, karasal alanlar ile Amanos Daglarinin Hatay ilini
kuzey giiney hatt1 boyunca ikiye ayirmasi neticesinde zengin bir biyogesitlilige sahiptir [11].

Hatay ilinde yasayan herptil (amfibi ve reptil) tiirleri uzun yillardir aragtirmacilarin ilgisini gekmistir [12, 13, 14,
15, 16, 17, 18]. Bolgenin herptilleri hakkindaki kayitlar; herhangi bir herptil tiirii hakkinda yapilan arastirmalarda Hatay
ilinden toplanan 6rneklerin degerlendirildigi veya il sinirlart i¢inde belli bir alanmn tiir gesitliliginin belirlenmesini
kapsayan ¢alismalardir [19, 20, 21, 22, 23, 24, 25, 26]. Son olarak, Go¢men et al. [27] Hatay ilinden iilkemiz i¢in yeni bir
yilan tiirii olan Vipera palaestinae Werner 1938’1 rapor ederek iilkemiz biyogesitliliginin belirlenmesine katki saglamistir.

Bu ¢alisma ile Hatay ilinde yasayan amfibi ve reptil tiirlerine ait bir envanterin ¢ikarilmasi, dagilis alanlarinin ve
tiirleri tehdit eden faktorlerin belirlenmesi amaglanmustir.

2. Materyal ve yontem

Bu calisma kapsaminda; daha &nceki yillara ait Adiyaman Universitesi Zooloji Miizesi (ZMADY U) envanterine
kayith Hatay ilinden kayith &rnekler ve bu caligma kapsamindaki arazi galismasi sonucu gozlenen ve toplanan ornekler
kullanilmugtir. Hatay ilinde Mart 2016 ve Mayis 2017 tarihleri arasinda 33 giinliik arazi ¢aligmasi gergeklestirilmis ve Hatay
ilinde 204 farkli lokalite de herpetolojik gozlem yapilmistir. Arazi gézlem calismasi yapilan bu lokalitelerin 185’inde
reptil tiirleri, 127’sinde de ise amfibi tiirleri gdzlenmistir. Verilerin daha verimli kullanilmasi ve haritada anlasilir bir
sekilde ifade edilebilmesi icin 1-3 km? mesafedeki gdzlemler tek lokalite olarak degerlendirilmis ve arazi ¢alismasi

apilan habitatlar 112 lokalite olarak haritada gosterilmistir (Sekil 1).
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Sekil 1. Proje kapsaminda Hatay ilinde arazi ¢alismasi gergeklestirilen lokalitelere ait bilgiler, mahalle/ilge, tarih ve rakim sirasiyla verilmistir.
1-Catkdy/Dortyol 01.05.2016, 226 m, 2-Turunglu/Erzin 06.03.2016, 96 m, 3-Burnaz Sahili/Erzin 30.04.2016, 1 m, 4-Yeniyurt/Dértyol 07.03.2016, 1
m, 5-Kuzuculu/Dértyol 07.03.2016, 189 m, 6-Kapili yolu/Dértyol 30.04.2016, 596 m, 7-Kapili yolu/Dértyol 30.04.2016, 918 m, 8-Catkdy
yolu/Dértyol 30.04.2016, 725 m, 9-Gazelusagi/Hassa 02.04.2016, 976 m, 10-Nuhusagi/Hassa 02.04.2016, 669 m, 11-Akbez/Hassa 11.05.2017, 600m,
12-Cinarbasi/Hassa 02.04.2016, 375 m, 13-Bintag/Hassa 24.04.2016, 367 m, 14-Cinarbasi/Hassa 24.04.2016, 397 m, 15-Bintag/Hassa 03.04.2016,
351 m, 16-Akbaz/Hassa 24.04.2016, 397 m, 17-Dedemli/Hassa 24.04.2016 734 m, 18-Cardak Yaylasi/Hassa 24.04.2016, 1491 m, 19-Merkez/Dértyol
16.09.2016, 66 m, 20-Merkez/Dértyol 07.03.2016, 1 m,
21-Yolluklar/Hassa 28.09.2016, 1089 m, 22-Siigiit/Hassa 28.09.2016, 753 m, 23-Bademli/Hassa 28.09.2016, 1013 m, 24-Egribucak/Hassa 25.04.2016,
1027 m, 25-Giiveng/Hassa 29.09.2016, 1101 m, 26-Zeytinoba/Hassa 29.09.2016, 723 m, 27-Yukaribucak/Hassa 28.09.2016, 444 m, 28-
Haydarlar/Hassa 29.09.2016, 303 m, 29-Sugedigi/Hasa 29.09.2016, 409 m, 30-Sugedigi/Hassa 25.04.2016, 292 m, 31-Buhara/Hassa 25.04.2016, 279
m, 32-Aktepe/Hassa 02.04.2016, 262 m, 33-Yuvali/Hassa 25.04.2016, 452 m, 34-Demrek/Hassa 12.03.2016, 243 m, 35-Kamuslar/Kirikhan
03.04.2016, 182 m, 36-Mazmanli/Hassa 12.03.2016, 225 m, 37-Kaletepe/Hassa 12.03.2016, 221 m, 38-Kalatepe/Kirikhan 11.03.2016-22, 235 m, 39-
Aygirgoli/Kirikhan 11.03.2016, 100 m, 40-Demirkonak/Kirtkhan 11.03.2016, 157 m,
41-Incirli/Kirikhan 01.10.2016, 383 m, 42-Kamberlikaya/Kirikhan 01.10.2016, 162 m, 43-Muratpasa/Kirikhan 11.03.2016, 102 m, 44-Keli/Kumlu
11.03.2016, 100 m, 45-Mahmutbyli/Reyhanli 11.03.2016, 101 m, 46-Ogulpinar/Reyhanli 26.04.2016, 332 m, 47-Yenisehir/Reyhanli 26.04.2016, 156
m, 48-Terzihityiik/Reyhanli 29.09.2016, 91 m, 49-Kumtepe/Reyhanli 29.09.2016, 109 m, 50-Apaydin/Antakya 27.04.2016, 98 m, 51-
Demirkoprii/Antakya 26.04.2016, 96 m, 52-Yarseli Baraji/Antakya 26.04.2016, 175 m, 53-Alakent/Altinozii 11.03.2016, 197 m, 54-Merkez/Altin6zi
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10.3.2016, 400 m, 55-Kuruyer/Antakya 11.05.2017, 568 m, 56-Habibineccar/Antakya 11.05.2017, 320 m, 57-Harbiye/Antakya 09.03.2016, 199 m,
58-Harbiye Selaleler/Antakya 16.09.2016, 191 m, 59-Sofular/Antakya 11.05.2017, 520 m, 60-Yukariokcular/Antakya 04.04.2016, 571 m,

61-Kozkalesi/Altindzii 26.04.2016, 400 m, 62-Yenihisar/Altinozii 10.03.2016, 277 m, 63-Tiirkmezrasi/Altinézii 11.03.2016, 388 m, 64-
Saksak/Yayladagi 18.09.201, 893 m, 65-Hisar¢ik/Yayladag: 09.03.2016, 600 m, 66-Giivegci/Yayladagi 10.03.2016, 540 m, 67-Merkez/Yayladagi
10.03.2016, 590 m, 68-Egerci/Yayladag: 04.04.2016, 500 m, 69-Olgunlar/Yayladag: 18.09.2016, 763 m, 70-Leylekli/Yayladag: 09.03.2016, 573 m,
71-Yayikdamlar/Yayladagi 04.04.2016, 755 m, 72-Karamagra/Yayladagi 04.04.2016, 78 m, 73-Karacurun/Yayladag: 08.09.2016, 541 m, 74-
Sebenoba/Yayladagi 18.09.2016, 299 m, 75, Merkez/Samandag 21.07.2016, 1 m, 76-Cogiirli/Samandag 18.09.2016-3 m, 77-Merkez/Samandag
09.03.2016, 1 m, 78-Titus Tiineli/Samandag 17.09.2016, 2 m, 79-Hidirbey/Samandag 17.09.2016, 175 m, 80-Batiayaz/Samandag 28.04.2016, 512
m,

81-Yaylica/Samandag 17.09.2016, 293 m, 82-Atakdy/Samandag 09.03.2016, 100 m, 83-Dogankdy/Antakya 30.09.2016, 211 m, 84-Antakya
09.03.2016, 116 m, 85-Giilderen/Antakya 04.04.2016, 788 m, 86-Akilli/Antakya 30.09.2016, 744 m, 87-Ceylandere/Samandag 17.09.2016, 697 m,
88-Yenikdy/Samandag 17.09.2016, 40 m, 89-Cevlik/Samandag 28.04.2016, 40 m, 90-Avcilarsuyw/iskenderun 09.03.2016, 311 m, 91-
Hiiyiik/iskenderun 08.03.2016, 123 m, 92-Haymaseki/iskenderun 08.03.2016, 103 m, 93-Arpagedik/iskenderun 08.03.2016, 37 m, 94-
Gozciiler/Iskenderun  08.03.2016-60 m, 95-Akcali/iskenderun  10.05.2016-18 m, 96-Madenli/iskenderun 08.03.2016, 33 m, 97-
Asagikepirce/Iskenderun 08.03.2016, 41 m, 98-Karahiiseyinli/Iskenderun 07.03.2016, 108 m, 99-Merkez/iskenderun 08.03.2016, 1 m, 100-
Atik/Belen 28.04.2016, 852 m,

101-Merkez/Belen 28.04.2016, 388 m, 102-Topbogazy/Kirikhan 26.04.2016, 87 m, 103-Giiventag/Kirikhan 29.09.2016, 71 m, 104-
Kurtlusoguksu/Kirikhan 29.09.2016, 450 m, 105-Arkitca/Kirikhan 12.03.2017, 473 m, 106-Ceylanli/Kirikhan 03.04.2016, 762 m, 107-Alan
Yaylasi/Kirikhan 25.04.2016, 1108 m, 108-Bekbele Yaylasi/Iskenderun 29.04.2016, 1209 m, 109-Abacili/Iskenderun 29.04.2016, 129 m, 110-Demen
Yaylasi/iskenderun 29.04.2016, 968 m, 111-Sariseki/iskenderun 07.03.2016, 61 m, 112-Karbeyaz/Dértyol 07.03.2016, 1 m.

Proje kapsaminda Hatay ilinin 1/25.000 olgekli haritasinda bulunan 58 paftanin tamaminda arazi caligmasi
gergeklestirilmistir. 2016 yilinda; 06-12 Mart tarihleri arasinda 7 giin, 02-04 Nisan tarihleri arasinda 3 giin, 24-30 Nisan
tarihleri arast 7 giin, | Mayis tarihinde, 10 Mayis tarihinde, 15 Mayis tarihinde ve 31 Mayis tarihinde, birer giin, 21-23
Temmuz tarihleri aras1 3 giin, 16-18 Eyliil tarihleri aras1 3 giin, 28-30 Eyliil tarihleri arast 3 giin, 1 Ekim tarihinde,1 giin
arazi gozlem calismasi gerceklestirilmistir. 2017 yilinda ise; 12 Mart tarihinde ve 11 Mayis tarihinde birer giin olmak
iizere toplam 33 giinliik 13 arazi ¢aligmasi gergeklestirilmistir.

Hatay ilindeki arazi ¢aligmalari i¢in; Google Earth programindan ilgili paftalar incelenerek reptil ve amfibiler
i¢in uygun habitatlar; 6zellikle sulak ve karasal habitatlar tespit edilmistir. Literatiir arastirmalar neticesinde, kaynaklarda
yer alan konumlarda da herpetolojik geziler diizenlenmistir. Calisilan biyotopun genisligine ve uygunluguna gore her
istasyonda 15 dk-2 saat arasinda degisen zamanlarda gézlem g¢alismalar1 gergeklestirilmistir. Ayrica, seyahat halinde
yolda tesadiifen rastlanan tiirlerde kayit edilmistir. Arazi ¢alismalar: genellikle 3 kisilik yazar ekibi ile tamamlanmagtir.
Yilan ve Kertenkele drnekleri, uygun eldivenler kullanilarak el ile toplanmistir. Kurbaga 6rnekleri i¢in kepgeler
kullanilmistir. Birgok 6rnegin telefoto objektif yardimi ile uzaktan fotografi ¢ekilerek kayit edilmistir. Toplanan
orneklerin desen ve renk ozellikleri icin, drnekler canli iken fotograflari cekilmistir. Orneklerin teshisi igin giincel
kaynaklardan yararlanilmistir (Tablo 1). Gececi (nokturnal) tiirlerin belirlenmesi igin uygun biyotoplarda gece vakti arazi
calismalar diizenlenmistir. Orneklerin tespit edildigi lokalitelerin, koordinatlar1 ve yiikseklikleri GPS cihazi (Garmin
Monntana 650) ile kayit edilmistir. Tespit edilen tiirlerin; [UCN (Uluslararast Doga ve Dogal Kaynaklari Koruma
Birligi) kategorileri, CITES (Nesli Tehlikede Olan Yabani Hayvan ve Bitki Tiirlerinin Uluslararas1 Ticaretine Iliskin
Sozlesme) s6zlesme ekleri ve BERN (Avrupa'nin Yaban Hayati ve Yasama Ortamlarin1 Koruma So6zlesmesi) sdzlesmesi
eklerine gore kategorileri belirlenmistir.

3. Bulgular

Arazi ¢alismalari neticesinde; Pelobates syriacus Boettger, 1889 harig literatiirde rapor edilen amfibi tiirlerinin

tamami bu proje kapsaminda gozlenmistir. Kuyruksuz kurbaga tiirlerinden Bufo bufo (Linnaeus, 1758) sadece bir
lokalitede goézlenirken, Pelophylax bedriagae (Camerano, 1882) ise 69 lokalite ile en fazla lokalitede gbzlenen anur
(kuruksuz kurbaga) tiirii olarak belirlenmistir. Diger anur tiirlerinden Bufotes variabilis (Pallas, 1769) ve Hyla savignyi
(Audouin, 1829) tiirleri ise birbirlerine yakin sayida lokalitede gézlenmistir (sirasiyla 33 ve 39). B. bufo digindaki diger
3 anur tiriiniin Ozellikle algak rakimlarda simpatrik olarak yasadiklari belirlenmigstir. Hatay ilini kuzey-giiney
dogrultusunda ikiye bdlen Amanos Daglarinin debisi diisiik temiz dag sularinin bulundugu hem algak hem de yiiksek
rakimlara sahip habitatlarda Salamandra infraimmaculata (Mertens, 1948) en fazla gézlenen kuyruklu kurbaga (urodel)
tirtidiir. Bir diger kuyruksuz kurbaga tiirii olan Ommatotriton vittatus (Gray, 1835) ise daha ¢ok al¢ak rakimlardaki diiz
alanlarda ve daha az sayida lokalitede gézlenmistir.
Literatiir kayitlarina gore Hatay ilinden 43 reptil tliriiniin dagilis gosterdigi rapor edilmistir (Tablo 1). Bu ¢alisma ile
Trapelus lessonae (De filippi, 1865) ve Eirenis barani Schmidtler, 1988 tiirleri Hatay ili i¢in ilk kez kayit edilmistir.
Kaplumbaga tiirlerinden karasal habitatlarda Testudo graeca Linnaeus, 1758 sucul habitatlarda ise Mauremys rivulata
(Valenciennes, 1833) tiirli en ¢ok lokalitede gdzlenen tiirler olmustur. Calisma alaninda belirlenen 17 kertenkele tiiriinden
Stellagama stellio (Linnaeus, 1758), Phoenicolacerta laevis (Gray, 1838) ve Ophisops elegans Ménétriés, 1832 en yaygin
olarak gozlenen kertenkele tiirlerdir.

Caligma alaninda 22 yilan tiirii tespit edilmis bunlardan karasal habitatlarda Platyceps najadum (Eichwald, 1831)
sucul habitatlarda ise Natrix tessellata (Laurenti, 1768) en yaygin olarak gézlenen yilan tiirleridir. Bu aragtirma ile Hatay
ilinden 7 amfibi ve 45 reptil tiirli olmak {izere 52 herptil tiirii belirlenmistir. Tespit edilen 52 herptil tiirii; [UCN kriterlerine
gore; 1 tir VU (Hassas; Vulnerable), 2 tiir NT (Tehlikeye yakin; Near threatened,), 3 tir EN (Endangered, Tehlike
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Altinda), 4 tir DD (Veri eksikligi; Data deficiency), 29 tir LC (En az endige; Least concern), 13 tir NE
(Degerlendirilmemis; Not evaluated,) kategorisinde listelenmektedir. BERN sozlesmesi listelerinde 19 tiir Ek-II
listesinde, diger tiirler ise Ek-III listelerine gore koruma altina alinmigtir. CITES s6zlesmesine gore 2 tiir Ek-1 listesinde,
2 tiir Ek-11 listesinde ve 48 tiir liste disinda yer almaktadir (Tablo 1).

Arazi ve literatiir ¢aligmalar1 sonucu 16 korotip ve bu korotipler arasinda en fazla % 21.2 Giineybat1 Asyatik ve
Dogu-Akdeniz korotipinin dagilis gosterdigi belirlenmistir (Tablo 2). Tiirlerin % 61.5’s1 Akdeniz ile baglanti tiirler
digerleri ise kozmopolit veya Amanos daglari gibi bariyerler dolayisi ile alanda dagilis gdsteren tiirlerdir.

Tablo 1. Proje kapsaminda Hatay ilinde gézlenen amfibi ve Reptil tiirlerine ait liste. Cizelgede ayrica belirlenen tiirlere
ait [UCN listelerindeki durumlari, BERN ve CITES gibi uluslararas1 sézlesmelerde durumlari, bu proje kapsaminda
tiirlerin gozlendigi lokaliteler ve daha dnce Hatay ilinde tiirlerin varligini bildiren kaynaklar verilmistir

Familya Tiir BERN IUCN CITES Bu gghsmada tiirlerin gozlendigi Referans
lokaliteler kaynaklar
Salamandridae  Saamandra n-NT - 7,18,24,57,58, 61,88, 105, 108, 110  [13, 26, 28, 29]
infraimmaculata
. N ) [13, 26, 28, 29,
Salamandridae ~ Ommatotriton vittatus 1 LC 3,11, 15, 22, 35, 54, 65 30, 31, 32, 33]
Pelobatidae Pelobates syriacus 1l DD - [28, 34, 35]
3,4,5,6,8,9,10, 11, 13, 15, 16, 21,
23, 24, 26, 27, 32, 34, 35, 36, 37, 39,
40, 42, 43, 44, 45, 47, 48, 50, 51, 52,
Ranidae Pelophylax bedriagae 11 DD - 53, 54, 55, 57, 58, 62, 63, 65, 66, 68, [28, 29, 34, 36]
74,76, 79, 81, 82, 84, 85, 86, 87, 88,
89, 90, 91, 93, 94, 96, 97, 98, 99, 101,
103, 104, 106, 108, 109, 111
Bufonidae Bufo bufo 11 LC - 108 [28]
2,4,5,10, 11, 13,17, 20, 22, 27, 34,
. - 36, 37, 40, 41, 42, 47, 50, 53, 65, 66, [13, 28, 29, 34,
Bufonidae Bufotes variabilis 11 DD - 67,73, 90, 92. 96, 97. 98, 99, 102, 104, 37, 38]
106, 111
3,4,9,13, 16, 27, 32, 34, 36, 37, 38,
. L 40, 41, 43, 45, 47, 50, 51, 53, 61, 63, [13, 28, 29, 31,
Hylidae Hyla savignyi i oo 65,6667, 68, 70,77, 82,89,90,94,  34]
96, 97, 98, 99, 104, 108, 110, 111
Emydidae Emys orbicularis 1 NT - 7 [39, 40, 41]
. . 3,32, 34, 36, 37, 40, 44, 45, 47, 48, 50, [24, 42, 43, 44,
Geoemydiadae Mauremys rivulata 11 NE - 51,52, 62, 77, 82, 92, 93, 97,98, 111 45]
2,3,5,6,9, 10,11, 12, 16, 17, 19, 21,
- 22,23, 24,27, 28, 30, 31, 34, 35, 40, [34, 41, 46, 47,
Testudinidae Testudo graeca 1l VU - 41 46, 47 50, 55. 59, 60, 61 70, 72, 48, 49]
74,78, 80, 92, 101, 102, 106, 107
Cheloniidae Chelonia mydas 1 EN | 75 [21, 42]
Cheloniidae Caretta caretta 1l EN | 3 [42]

. . . . . i [41, 42, 48, 50,
Trionychidae Trionyx triunguis 1l NE 50 51,52, 53]
Gekkonidae Mediodactylus kotschyi ~ 1ll LC - 2,25,35, 40, 41,52, 54, 73, 89 51], 42,46, 48,
Gekkonidae Hemidactylus turcicus 11 LC - 89 [41, 48, 54, 55]

3,6,7,8,9, 10, 11, 14, 16, 17, 18, 21,
22,23, 24, 25, 26, 27, 31, 32, 34, 35,
Agamidaea Stellagama stellio 1 LC - 39,41, 46, 47,48, 49, 50, 51, 52, 54, 51113,420,4283,5364,
9 g 55, 58, 59, 60, 62, 64, 65, 68, 69, 71, » 10, 45, 56,
74,76, 78, 81, 84, 85, 88, 89, 91,93, >/ 84l
94,103, 106, 108, 109, 111, 112
Agamidaea Trapelus lessonae 11 LC - 41, 45 Yeni kay1t
Chamaeleonidae Chamaeleo chamaeleon 1l NE - 41,59, 73,81 [41, 48]
Anguidae Pseudopus apodus 11 NE - 3, 83,100 [34, 41, 48]
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Familya Tiir BERN IUCN CITES Bu gghsmada tiirlerin gozlendigi Referans
lokaliteler kaynaklar
Scincidae Ablepharus budaki 11 LC 6, 18, 22, 27, 61, 70, 89, 101, 108 [41]
Scincidae Chalcides ocellatus 1 NE 31,41 [41, 58]
Scincidae Heremites auratus 11 LC 17,23, 24 [41]
3,5,10, 11, 13, 16, 17, 22, 27, 32, 34,
- . . 35, 39, 40, 46, 54, 55, 59, 61, 64, 69, [34, 41, 42, 46,
Scincidae Heremites vittatus 1] LC 73.74. 77,81, 85,89, 92, 96, 98, 103, 48, 59]
106, 112
Scincidae Eumeces schneideri 1] LC 9, 95 [19, 60, 61]
Lacertidae Acanthodactylus schreiberi 11 EN 3 [41, 62, 63]
1, 3,11, 13, 14, 16, 18, 22, 23, 27, 28,
. . 29, 31, 32, 35, 41, 42, 46, 47, 48, 50, [34, 39, 41, 46,
Lacertidae Ophisops elegans 1l NE 52 59 60, 62, 64, 65, 66.69, 73, 74, 48]
85, 102, 103, 106, 107, 108
4,5,6,7,8,9, 15, 16, 18, 19, 23, 31,
32,34, 39, 43, 45, 47, 48, 50, 51, 54, (14, 34, 41, 42
Lacertidae Phoenicolacerta laevis 11 LC 56, 57, 58, 62, 70, 72, 73, 76, 77, 78, 48 164 Lo
81, 82, 84, 85, 88, 89, 92, 94, 97, 101,  64]
103, 108, 109, 112
5,6,9,10, 11, 13, 18, 19, 21, 23, 24, (22,34, 41, 46
Lacertidae Apathya cappadocica 11 LC 26, 27, 28, 29, 30,31, 32, 33, 35, 39, 65 ’66 o
40, 41, 42, 85, 89, 91, 94, 106, 108 » 66]
Lacertidae Lacerta media 11 LC 9,17, 18, 41, 55, 65, 74, 108, 110 [41, 46, 67]
[13, 16, 18, 25,
Amphishaenidae  Blanus cf alexandri 11 LC 23,41, 55, 61, 70, 80, 95 3141, 42,48,
68]
Typhlopidae Xerotyphlops vermicularis 111 NE 11, 24, 27, 61, 70, 100 [34, 41, 51]
Leptotyphlopidae Myriopholis macrorhyncha 111 NE [69]
Boidae Eryx jaculus 1] NE [41, 48, 51, 52]
Colubridae Muhtarophis barani 11 NE 18 [70, 75]
Colubridae Eirenis barani 1 LC 9,10 Yeni Kayit
Colubridae Eirenis eiselti 11 LC [41]
Colubridae Eirenis levantinus 11 LC 18, 55, 89 [41, 46, 71, 72]
Colubridae Eirenis linemaculatus 11 LC [41, 51]
Colubridae Eirenis modestus 11 LC 17, 27, 106, 107 [41, 48, 51, 73]
Colubridae Eirenis rothii 1] LC 11 [48, 51, 74]
Colubridae Rhynhocalamus nm Lc (41, 75]
melanocephalus
Colubridae Zamenis hohenackeri 1] LC 74 [41,72,76]
Colubridae Platyceps najadum 1 LC 12, 41, 55, 108, 110 [34, 41, 48, 77]
Colubridae Dolichophis jugularis 1l LC 41,72, 86 228?]” 34,41, 46,
Colubridae Hemorrhois nummifer 1] LC 41,59, 108 [41, 46]
Colubridae Natrix natrix 11 NE 103 [34, 41]
Colubridae Natrix tessellata 1 LC 29, 31, 34, 36, 50, 76, 82 [41, 48, 51]
Colubridae Malpolon insignitus 1] NE 59 [41, 48, 52]
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Familya Tiir BERN IUCN CITES Bu gghsmada tiirlerin gozlendigi Referans
lokaliteler kaynaklar

Colubridae Telescopus fallax 1 LC - 18, 40, 41, 89 [41, 51, 52]

Viperidae Macrovipera lebetina 1l NE - 41,74, 85, 86 [7‘;1]’ 48,51, 78,

Viperidae Montivipera albizona 1l LC - [80]

Viperidae Vipera palaestinae 11 LC - [27]

Tablo 2. Hatay ilinde literatiir ve arazi ¢caligmasi sonucu goézlenen amfibi ve reptil tiirlerinin korotipleri

Korotip Amfibi  Reptil % Tiir

Giineybat1 Asyatik 2 9 21,2 Salamandra infraimmaculata, Hyla savignyi,
Heremites auratus, Eumeces schneideri,
Zamenis hohenackeri, Trapelus lessonae,
Lacerta media, Dolichophis jugularis,
Eirenis modestus, Rhynhocalamus
melanocephalus, Apathya cappadocica

Turan-Akdeniz 1 8 17,3 Xerotyphlops vermicularis, Platyceps
najadum, Ommatotriton vittatus, Mauremys
rivulata, Testudo graeca, Hemorrhois
nummifer, Macrovipera lebetina, Pseudopus
apodus, Telescopus fallax

Dogu-Akdeniz 1 10 21,2 Blanus cf alexandri, Ablepharus
budaki,Pelobates syriacus, Stellagama
stellio, Acanthodactylus schreiberi, Eirenis
levantinus, Eirenis linemaculatus,
Mediodactylus kotschyi, Ophisops elegans,
Phoenicolacerta laevis, Eirenis rothii

Akdeniz 5 9,6 Chamaeleo chamaeleon, Heremites vittatus,
Malpolon insignitus, Eryx jaculus,
Hemidactylus turcicus

Turan-Avrupa-Akdeniz 2 1 5,8 Pelophylax bedriagae, Bufotes variabilis,
Emys orbicularis

Kozmopolit 2 3,9 Chelonia mydas, Caretta caretta

Giiney-Anadolu (Turan) Endemik 2 3,9 Muhtarophis barani, Eirenis barani

Afrotropik-Akdeniz 1 1,9 Trionyx triunguis

Merkez Asyatik-Avrupa 1 1,9 Natrix tessellata

Merkez Asyatik-Avrupa-Akdeniz 1 1,9 Natrix natrix

Avrupa 1 1,9 Bufo bufo

Kiirt Endemik 1 1,9 Eirenis eiselti

Akdeniz-Sindia 1 1,9 Chalcides ocellatus

Palearktik ve Afrotropical (Saharo-sindian) 1 1,9 Myriopholis macrorhyncha

Merkez Anadolu Endemik 1 1,9 Montivipera albizona

Palaearktik (Akdeniz, Levantin Endemik) 1 1,9 Vipera palaestinae

Toplam 7 45 100

Hatay ilinin genelinde yapilan gozlemler neticesinde akarsularin, evsel ve kimyasal atiklar ile kirletildigi birgok
habitatta gézlenmistir. Bir¢ok tiir i¢in yasam ve iireme alani olan bu sucul ekosistemlerin kirlenmesi, birinci derecede
suya bagimli canlilar1 etkileyecektir. Ozellikle evsel atiklar ile atilan temizlik malzemeleri gibi kimyasal atiklar, ergin
amfibilerin 6liimiine yol agtiklar1 gibi, reptil tiirlerini de dogrudan etkilemektedir. Sucul ekosistemlerin kirletilmesi,
amfibiler ile birlikte, baliklar, kuslar, reptiller, memeliler ve nihayetinde insan1 da etkilemektedir. Samandag sahilinde
kirlilik, sahil yakinlarinda yerlesim yeri ve otel ingaatlar1 ve balik¢ilik yesil deniz kaplumbagasinin tireme faaliyetlerini

etkileyen faaliyetlerdir.

4. Sonuglar ve tartisma

Giinlimiize kadar iilkemizde 171 herptil tiiriiniin varlig1 rapor edilmistir [27, 29, 41, 81, 82]. Bu herptillerden
33’{i amfibi ve 138’si reptil tiirlerinden olugmaktadir [3]. Bu projede, Hatay’da yasadig1 rapor edilen tiirlerden sadece
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Pelobates syriacus tiirii hari¢ diger amfibi tiirleri tespit edilmistir. Siirtingen tiirlerinden Myriopholis macrorhyncha (Jan,
1860), Eryx jaculus (Linnaeus, 1758), Eirenis eiselti Schmidtler & Schmidtler, 1978, E. linemaculatus Schmidt, 1939,
Rhynchocalamus melanocephalus (Jan, 1862), Montivipera albizona Nilson, Andren & Flardh, 1990 ve Vipera
palaestinae Werner 1938 tiirleri ise ¢esitli arastiricilar [27, 41, 69, 80] tarafindan Hatay ilinden rapor edilse de bu proje
kapsaminda tespit edilememigtir. Sindaco [83] Adana, Hatay, Mardin ve Gaziantep’ten topladiklar1 ve daha dnce Blanus
strauchi olarak bilinen 6rneklerini Blanus alexandri olarak tamimlamistir. B. s. aporus aym ¢alisma ile tiir seviyesine
yiikseltmistir. Yapilan ¢alismada B. aporus ile B. alexandri arasinda morfolojik farkliligin olmadigi ancak B. aporus’un
daha diisiik viicut halkasina ve ventral ve dorsal pul sayilarinin daha yiiksek olmasindan B. alexandri’den farklilik
gosterdigini ifade edilmistir. Tiir ayiriminin yapilabilmesi i¢in molekiiler analizlerin yapilmasi gerekir. Bu nedenle
toplanan 6rnekler B. cf alexandri olarak tanimlanmustir.

Herpetofauna envanteri belirlenen illerden Igdir’da 27 [2], Adana’da 56 [3], Bartin’da 23 [4], Karabiik’te 24 [5],
Kiitahya’da 25 [6], Tunceli’de 23 [7], Bitlis [8], Agri’da [9] 36 amfibi ve reptil tiiriiniin yasadigi rapor edilmistir. Hatay
ili toplam 52 amfibi ve reptil tiirti ile Tiirkiye’de yasayan herptillerin yaklasik olarak % 31’ine ev sahipligi yapmaktadir
(Tablo 1). Hatay ili, Adana ilinden sonra suana kadar herpetofaunas: belirlenen en zengin kurbaga ve siiriingen tiir
gesitliligine sahip ikinci ilimizdir. Adana ve Hatay illerinin komgu olmasi ve ayn1 bolgede olmalart ile tiir ¢esitliliklerinin
birbirine yakin olmas: dogal sonugtur.

Bu ¢alisma sonucunda Hatay ilinde dagilis gésteren 52 amfibi ve reptil tiirliniin ilk kez bir envanteri ¢ikarilmus,
bu tiirlerin dagiliglar1 ve korotipleri belirlenmistir. Ayrica, Trapelus lessonae ve Eirenis barani tiirlerinin Hatay ilinde
yasadiklari ilk kez bu ¢alisma ile belirlenmistir.
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Bu calisma, Tarim ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel Miidiirliigiiniin “Hatay ilinin
Karasal ve I¢ Su Ekosistemleri Biyolojik Cesitlilik Envanter ve izleme projesi” kapsaninda gergeklestirilmistir. Arazi
calismalari sirasindaki misafirperverliginden dolayi, sayin Prof. Dr. Ahmet ILCIM’e (Hatay Mustafa Kemal Universitesi)
ve Hatay DKMP midiirliigi ve ilge seflikleri personeline, harita ¢izimindeki yardimindan dolayr Eren GERMEC’e
tesekkiirii borg biliriz.

Kaynaklar

[1] Budak, A., Gé¢men, B. (2008). Herpetoloji (2. bask1), Izmir: Ege Universitesi Yayinlari, Fen Fakiiltesi Yayin1.

[2] Tosunoglu, M., Giil, C., Dingaslan, Y. E., & Uysal, 1. (2010). The herpetofauna of the east Turkish province of Igdr.
Herpetozoa, 23(1/2), 92-94.

[3] Sarikaya, B., Yildiz, M. Z., & Sezen, G. (2017). The Herpetofauna of Adana Province (Turkey). Commagene Journal of
Biology, 1(1), 1-11. https://doi.org/10.31594/commagene.391784

[4] Cakmak, M., Akman, B., & Yildiz, M. Z. (2017). Herpetofauna of Bartin (Northwhest Blakcsea Region, Turkey). South
Western Journal of Horticulture, Biology and Environment, 8(2), 89-102.

[5] Kumlutas, Y., Ilgaz, C., & Yakar, O. (2017). Herpetofauna of Karabiik province. Acta Biologica Turcica, 30 (4), 102-107.

[6] Erigmis, U. C. (2017). Herpetofauna of the Kiitahya of Province, Turkey. Journal of Applied Biological Sciences, 11(1), 33-
38.

[7] Avel, A., Uziim, N., Bozkurt, E., & Olgun, K. (2018). The Herpetofauna of Poorly Known Tunceli Province (Turkey). Russian
Journal Herpetology, 25(1), 17-25.

[8] Akman, B. Yildiz, M. Z, Ozcan, A. F., Bozkurt, M. A,. Igci, N., & Go¢men, B. (2018). The Herpetofauna of the East Anatolian
Province of Bitlis (Turkey). Herpetozoa, 31(1/2), 69-82.

[9] Yildiz, M. Z., 1gci, N., Akman, B., & Gé¢men, B. (2018). Results of a Herpetologial Survey in the Province of Agr1 (East
Anatolia, Turkey) (Anura; Testudine; Squamata). Herpetozoa, 31(1/2), 47-59.

[10] Sami, E., & Yildiz, M. Z. (2018). Adiyaman ilinin Kurbagalar1. Biological Diversity and Conservation, 11(1), 1-12.

[11]  Anonim, (2013). Cevre ve Sehircilik Bakanlig1 Hatay Il Cevre Durum Raporu: Hatay.

[12] Bird, C. G. (1936). The Distribution of Reptiles and Amphibians in Asiatic Turkey, with Notes on a Collection from the
Vilayets of Adana, Gaziantep, and Malatya. Annals and Magazine of Natural History, 10(18), 257-281.

[13] Bodenheimer, F. S. (1944). Introduction into the knowledge of the Amphibia and Reptilia of Turkey.-Istanbul: Istanbul
Universitesi Fen Fakiiltesi Mecmualar1 Serisi.

[15] Mertens, R. (1952). Amphibien und reptilien aus de turkei. Review of Faculty of Science, University of Istanbul, seri b, 17, 41-
75.

[16] Alexander, A. A. (1966). Taxonomy and Variation of Blanus strauchi (Amphisbaenia, Reptilia). Copeia, 2, 205-224.

[17] Eiselt, J., & Spitzenberger, F. (1967). Ergebnisse zoologischer Sammelreisen in der Tiirkei, Testudines. Annulate Natural
history Museum Wien, 70, 357-378.

[18]  Zaloglu, S. (1968). Tiirkiye’de Blanus cinsinin (Amphisbaenidae, Reptillia) Taksonomisi. Ege Universitesi Fen Fakiiltesi Ilmi,
Raporlar Serisi, 57, 3-15.

[19] Baran, i. (1977). Tiirkiye'de Scincidae Familyas: Tiirlerinin Taksonomisi. Doga, 1, 217-223.

[20] Baran, ., & Oz, M. (1987). Anadolu Agama stellio (Agamidae, Reptilia) Populasyonlarmin Taksonomik Arastirmasi. Doga
Tiirk Zooloji Dergisi, 9(2), 161-169.

[21]  Atatiir, M. K. (1992). Tiirkiye Deniz Kaplumbagalari, Biyolojileri ve Korunmalari. Mugla: T.C. Tarim ve Koy isleri Bakanlig
/ Su Uriinleri Arastirma Enstitiisii Miidiirliigii.

The Herpetofauna of the Province of Hatay (East Mediterranean Turkey)
Mehmet Ziilfii YILDIZ,, Burhan SARIKAYA, Mehmet Akif BOZKURT


https://doi.org/10.31594/commagene.391784
https://books.google.com/books/about/Review_of_Faculty_of_Science_University.html?id=hacZAAAAIAAJ

204

[22]
[23]

[24]

[25]

[26]

[27]
[28]
[29]
(30]
(31]
[32]
[33]
(34]
[35]
[36]
[37]
[38]
[39]

[40]

[41]
[42]
[43]
[44]
[45]

[46]
[47]

[48]

[49]

[50]
[51]
[52]
[53]

[54]
[55]

[56]

Biological Diversity and Conservation — 12 / 2 (2019)

Schmidtler, J. F., & Bischoff, W. (1995). Beziehungen zwischen Lebensraum und Morphologie bei Lacerta cappadocica

WERNER, 1902 in der Tiirkei. Die Eidechse, 6(14), 13-21.

Gogmen, B., Igci, N., Akman, B., & Oguz, M. A. (2013). New locality records of snakes (Ophidia, Colubridae, Dolichophis,

Eirenis) in Eastern Anatolia. North-Western Journal of Zoology, 9(2), 276-283.

Ayaz, D., Tirkozan, O., Tosunoglu, M., Tok, C. V., & Cihan, D. (2006). Morphologic and serologic comparison of two Turkish

populations of Mauremys rivulata and M. caspica. Chelonian Conservation and Biology, 5(1), 10-17.

https://doi.org/10.2744/1071-8443(2006)5[10:MASCOT]2.0.CO;2

Yildiz, M. Z., Akman, B., Gé¢men, B., & Yal¢inkaya, D. (2009). New locality records for Turkish worm lizard, Blanus strauchi

aporus (Werner, 1898) (Sauria, Amphisbaenidae) in Southeast Anatolia, Turkey. North-Western Journal of Zoology, 5(2), 379-

385.

Karahisar, S., & Demirsoy. (2012). The Comparison of Important Salamandra infraimmaculata Populations in Turkey by

Means of Morphological, Histological and Karyotypical Characteristics. Hacettepe Journal of Biology and Chemistry (Special

Issue), S343-S352. Retrieved from http://www.hjbc.hacettepe.edu.tr/journal/volume-40/special-issue.

Gogmen, B., Karis, M., Ozmen, E., & Oguz, M. A. (2018). First Record of the Palestine Viper Vipera palaestinae (Sepentes:

Viperidae) From Anatolia. South Western Journal of Horticulture, Biology and Environment, 9(2), 87-90.

Ozeti, N., & Yilmaz, 1. (1994). Tiirkiye Amfibileri. izmir: Ege Universitesi Fen Fakiiltesi Kitaplar Serisi.

Baran, I., & Atatiir, M. K. (1998). Tiirkiye Herpetofaunas1. Ankara: Cevre Bakanlig1.

Atatiir, M. K. (1974). Giiney Anadolu’da Yasayan Triturus vittatus (Salamandridae) Populasyonlar1 Uzerindeki Morfolojik-

Taksonomik Arastirmalar. (Yiiksek Lisans Raporu). Ege Universitesi Fen Fakiiltesi Ilmi Raporlar Serisi, No, 188, 1-19.

Teynie, A. (1991). Observations Herpetologiques en Turquie 2eme Partie. Bulletin de la Société Herpétologique de France,

58, 21-30.

Franzen, M., & Schmidtler, J. F. (2000). Verbreitung Und Okologie Des Bandmolchs, Triturus vittatus (Jenyns, 1835), In Der

Stidlichen Tiirkei. Salamandra, 36(1), 39-58.

Armntzen, J. W., & Olgun, K. (2000). Taxonomy of the banded newt, Triturus vittatus, morphological and allozyme data.

Amphibia-Reptilia, 21, 155-168. https://doi.org/10.1163/156853800507345

Clark, R. J., & Clark, E. D. (1973). Report on a Collection of Amphibians and Reptiles from Turkey. Occasional Papers of

California Academy of Sciences, 104, 1-62.

Ugurtas, 1. H. (2001). Variation in Pelobates syriacus of Turkey. Asiatic Herpetological Research, 9, 139-141.

Werner, F. (1919). I. Reptilien und Amphibien aus dem Amanus-Gebirge. Archiv fiir Naturgeschichte, 85(8), 130-141.
Tosunoglu, M. (1999). Tiirkiye Bufo viridis (Anura, Bufonidae) populasyonlar1 iizerinde morfolojik, osteolojik ve
karyolojik aragtirmalar. Turkish Journal of Zoology, 23, 894-871.

Biilbiil, U., & Kutrup, B. (2007). Comparison of Skeletal Muscle Protein Bands among Five Populations of Bufo viridis in

Turkey by SDS-PAGE. Turkish Journal of Zoology, 31, 419-422. doi:10.3906/200-0904-6
Franzen, M. & J. F. Schmidtler (1993). Erwiderung zu: “Bericht iiber Reptilienfunde in der Tiirkei” von Dietmar
Manteuffel.- Salamandra, 29(1), 92 -95.

Fritz, U., Baran, I., Budak, A., & Amthauer, E. (1998). Some Notes on The Morphology of Emys orbicularis in Anatolia,

especially on E. o. colchica, with the Description of a new Subspecies from Southeastern Turkey. Proceedings of the Emys

Symposium Dresden 96. Mertensiella, 10, 103-121.

Sindaco, R., Venchi, A., Carpaneto, G. M., & Bologna, M. A. (2000). The reptiles of Anatolia, a checklist and zoogeographical

analysis. Biogeographia, 21, 441-554. https://doi.org/10.21426/B6110017

Basoglu, M., Baran, 1. (1977). Tiirkiye Siiriingenleri Kisim I. Kaplumbaga ve Kertenkeleler. Izmir: Ege Universitesi Fen

Fakiiltesi Kitaplar Serisi.

Fritz, U., & Freytag, O. (1993). The distribution of Mauremys in Asia Minor, and first record of M. caspica caspica (GMELIN,

1774) for the internally drained central basin of Anatolia (Testudines, Cryptodira, Bataguridae). Herpetozoa, 6(3/4), 97-103.

Fritz, U., & Wischuf, T. (1997). Zur Systematik westasiatisch-siidosteuropdischer Bachschildkréten (Gattung Mauremys)

(Reptilia, Testudines, Bataguridae). Zoologische Abhandlungen-Staatliches Museum fiir Dresden, 49(13), 223-260.

Ayaz, D., & Budak, A. (2008). Distribution and morphology of Mauremys rivulata (Valenciennesi 1883) (Reptilia, Testudines,

Geoemydidae) in the Lake District and Mediterranean region of Turkey. Turkish Journal of Zoology, 32, 137-145.

Mulder, J. (1995). Herpetological Observations in Turkey (1987-1995). Deinsea, 2, 51-66.

Fritz, U., Bischoff, W., Martens, H., & Schmidtler, J. F. (1996). Variabilitat Syrischer Landschildleroten (Testudo graeca)

Sowie Zur Systematik und Zoogeographie im Nahen Osten und in Nordafrika. Herpetofauna, 18(104), 5-14.

Ugurtas, 1. H., Yildirnimhan, H. S., & Oz, M. (2000). Herpetofuana of the Eastern Region of the Amanos Mountains (Nur).

Turkish Journal of Zoology, 24, 257-261.

Tok, C. V. (1999). Resadiye (Datca) Yarimadas: Kertenkeleleri Hakkinda (Gekkonidae, Agamidae, Chamaeleonidae,

Lacertidae, Scincidae, Blanidae). Turkish Journal of Zoology, 23(Suppl. 1), S157-S175, Retrieved from

http://journals.tubitak.gov.tr/zoology/issues/z00-99-23-ek1/z00-23-ek1-15-96021.pdf

Eiselt, J. (1976). Ergebnisse zoologischer Sammelreisen in der Tiirkie Bemerkenswerte Funde von Reptilen, II. Annulate

Natural history Museum, 80, 803-814.

Baran, 1. (1976). Tiirkiye Yilanlarmin Taksonomik Revizyonu ve Cografi Dagilislari. Ankara: TUBITAK Yayinlari.

Basoglu, M., Baran, I. (1980). Tiirkiye Siiriingenleri Kisim II. Y1lanlar. izmir: Ege Universitesi Fen Fakiiltesi Kitaplar Serisi.

Taskavak, E., & Akginar, S. C. (2009). Marine Records of the Nile Soft-shelled turtle, Trionyx triunguis from Turkey. Marine

Biodiversity Records, 1-5. https://doi.org/10.1017/S1755267208000092

Baran, 1., & Gruber, U. (1982). Taxonomische Untersuchungen an Tiirkischen Gekkoniden. Spixiana, 5(2), 109-138.

Yildiz, M. Z., Gé¢men, B., Akman, B., & Yalginkaya, D. (2007). New localities for Hemidactylus turcicus (Linnaeus, 1758)

in Anatolia, Turkey, with notes on their morphology. North-Western Journal of Zoology, 3(1), 24-33.

Almog, A., Bonen, H., Herman, K., & Werner, Y. L. (2005). Subspeciation or none. The hardun in the Aegean (Reptilia, Sauria,

Agamidae, Laudakia stellio). Journal of Natural History, 39(7), 567-586.

The Herpetofauna of the Province of Hatay (East Mediterranean Turkey)
Mehmet Ziilfii YILDIZ, Burhan SARIKAYA, Mehmet Akif BOZKURT


https://doi.org/10.2744/1071-8443(2006)5%5b10:MASCOT%5d2.0.CO;2
https://doi.org/10.1163/156853800507345
http://journals.tubitak.gov.tr/zoology/issues/zoo-11-35-4/zoo-35-4-12-0904-6.pdf
https://doi.org/10.21426/B6110017
https://doi.org/10.1017/S1755267208000092

[57]
[58]
[59]
[60]
[61]

[62]
[63]

[64]
[65]

(66]

[67]
[68]
[69]

[70]

[71]
[72]
[73]
[74]
[75]

[76]

[77]

[78]

[79]

[80]

[81]
(82]

(83]

[84]

Biological Diversity and Conservation — 12 / 2 (2019) 205

Giil. C., Dingaslan, Y. E., & Tosunoglu, M. (2010). A new locality of the Starred Agama Laudakia stellio (Linnaeus, 1758),
from Sinop, north Anatolia. Herpetozoa, 23(1/2), 98-100.

Bozkurt, E., Avel, A., & Yilmaz, C. (2015). A new locality record of Chalcides ocellatus (Forskal, 1775) (Sauria, Scincidae)
from southeastern Anatolia, Turkey. Turkish Journal of Zoology, 39, 344-348. https://doi.org/10.3906/z00-1402-42
Kumlutas, Y., Oz, M., Durmus, H., Tung, M. R., Ozdemir, A., & Diisen. S. (2004). On Some Lizard Species of the Western
Taurus Range. Turkish Journal of Zoology, 28, 225-23.

Kumlutas, Y., Arikan, H., Ilgaz, C., & Kaska, Y. (2007). A New Subspecies, Eumeces schneiderii barani N. ssp (Reptilia,
Sauria, Scincidae) from Turkey. Zootaxa, 1387, 27-38. http://dx.doi.org/10.11646/zootaxa.1387.1.2

Ayaz, D., Cigek, K., Tok, C. V., & Dingaslan, Y. E., (2011). A new record of Eumeces schneideri (Daudin, 1802) in
Northeastern Anatolia, Turkey. Biharean Biologist, 5(1), 78-79.

Franzen, M. (1998). Erstnachweis von Acanthodactylus schreiberi schreiberi fiir die Tiirkei. Herpetozoa, 11(1/2), 27-36.
Yalcinkaya, D., & Gogmen, B. (2012). A new subspecies from Anatolia, Acanthodactylus schreiberi Boulenger, 1879 ataturin.
ssp. (Squamata, Lacertidae). Biharean Biologist, 6(1), 19-31.

Budak, A. (1976). Anadolu'da Yasayan Lacerta laevis, L. danfordi ve L. anatolica 'nin Taksonomik Durumlart ve Cografi
Yayilislar1 Uzerinde Arastirmalar. izmir: Ege Universitesi Fen Fakiiltesi, {lmi Raporlar Serisi.

Eiselt, J. (1979). Ergebnisse zoologischer Sammelreisen in der Tiirkei Lacerta cappadocicca Werner, 1902 (Lacertidae,
Reptilia). Annulate Natural history Museum, 82, 387-421.

Ilgaz, C., Arikan, H., Kumultas, Y., & Avci, A. (2010). Electrophoretic comparison of blood-serum proteins of Apathya
cappadocica  (Sauria, Lacertidae)  subspecies  from  Anatolia.  Acta  Herpetologica, 5,  207-21.
http://dx.doi.org/10.13128/Acta_Herpetol-9037

Schmidtler, J. F. (1986). Orientalische Smaragdeidechsen, 2. Uber Systematik und Synokologie von Lacerta trilineata, L.
media and L. pamphylica (Sauria, Lacertidae). Salamandra, 22(2/3), 126-146.

Yildirimhan, H. S., Yilmaz, N., & Incedogan, S. (2009). Helminth Fauna of the Anatolian Worm Lizard, Blanus strauchi
(Bedriaga, 1884) from Hatay. Tiirkiye Parazitoloji Dergisi, 33(4), 327-329.

Gogmen, B., Franzen, M., Yildiz, M. Z., Akman, B. & Yalginkaya, D. (2009). New locality records of eremial snake species
in southeastern Turkey (Ophidia: Colubridae, Elapidae, Typhlopidae, Leptotyphlopidae). Salamandra, 45 (2): 110-114.

Avey, A., Uziim, N, Tlgaz, C., & Kurtulus, O. (2009). A new finding of Rhynchocalamus barani, Baran’s black-headed dwarf
snake (Reptilia, Colubridae), in the Mediterranean region of Turkey wide distribution range. Acta Herpetologica, 4(2), 177-
182. http://dx.doi.org/10.13128/Acta_Herpetol-3420

Nagy, Z. T., Schmidtler, J. F., Joger, U., & Wink, M. (2003). Systematik der Zwergnattern (Reptilia, Colubridae, Eirenis) und
verwandter Gruppen anhand von DNA-Sequenzen und morphologischen Daten. Salamandra, 39(3/4), 149-168.

Arikan, H., & Cigek, K. (2010). Morpholgy of periphal blood cells from varios species of Turksh herpetofauna. Acta
Herpetologica, 5(2), 179-198.

Schmidtler, J. F., (1988). Eirenis barani n. sp. aus dem mediterranen Siiden der Tiirkei (Serpentes, Colubridae). Salamandra,
24(4), 203-214.

Eiselt, J. (1970). Ergebnisse zoologischer Sammelreisen in der Tiirkei, Bemerkenswerte Funde von Reptilien, I. Annulate
Natural history Museum Wien, 74, 343-355.

Olgun, K., Avel, A, Ilgaz, C., Uziim, N., & Yilmaz, C. (2007). A New Species of Rhynchocalamus (Reptilia Serpentes
Colubridae) From Turkey. Zootaxa, 1399, 57-68. http://dx.doi.org/10.11646/zootaxa.1399.1.2

Jandzik, D., Avel, A., & Gvozdik, V. (2013). Incongruence between taxonomy and genetics, three divergent lineages within
two subspecies of the rare Transcaucasian rat snake (Zamenis hohenackeri). Amphibia-Reptilia, 34, 579-584.
https://doi.org/10.1163/15685381-00002911

Schitti, B., Stutz, A., & Charvet, C. (2005). Morphologie, Verbreitung und Systematil der Schlanknatter Platyceps najadum
(Eichwald, 1831) (Reptilia, Squamata, Colubrinae). Revue Suisse de Zoologie, 112(3), 573-625.

Bohme, W. (1987). Nachweis Von Vipera lebetina (Linnaeus, 1758) (Serpentes, Viperidae) An Der Zentralen Siidkiiste Der
Tiirkei (Report of Vipera lebetina (Linnaeus 1758) (Serpentes, Viperidae) at the Central South coast of Turkey). Salamandra,
23(2/3), 173-175.

Bohme, W. (1987): Nachweis von Vipera lebetina (Linnaeus, 1758) (Serpentes, Viperidae) an der zentralen Siidkiiste der
Tiirkei. Salamandra, 23(2/3), 173-175.

Gogmen, B., Mebert, K., igci, N., Akman, B., Yildiz, M. Z., Oguz, M. A., & Altin, C. (2014). New locality records for four
rare species of vipers (Reptilia, Viperidae) in Turkey. Zoology in the Middle East, 60(4), 306-3013.
http://dx.doi.org/10.1080/09397140.2014.966518

Yildiz, M. Z., & 13ci, N. (2015). On the occurrence of the Persian Lizard, Iranolacerta brandtii (De Filippi, 1863) (Squamata,
Sauria, Lacertidae) in Eastern Anatolia, Turkey. Biharean Biologist, 9(1), 66-71.

Biilbiil, U., Kurnaz, M., Eroglu, A. 1., Szymura, J. M., Kog, H., & Kutrup, B. (2016). First record of Bombina variegata (L.,
1758) (Anura, Bombinatoridae) from Turkey. Turkish Journal of Zoology, 40, 630-636. doi:10.3906/z00-1508-40

Sindaco, R. Sacchi, R., Kornilios, P., & Lymberakis, P. (2014). Taxonomic reassessment of Blanus strauchi (Bedriaga, 1884)
(Squamata, Amphisbaenia, Blanidae), with the description of a new species from southeast Anatolia (Turkey). Zootaxa, 3, 311-
26. http://dx.doi.org/10.11646/zootaxa.3795.3.6

Gogmen, B., Tosunoglu, M., & Taskavak, E. (2003). A Taxomonic comporison of the hardun, Laudakia stellio (Reptilia,
Agamidae),populations of southern Turkey (Hatay) and Cyprus. Zoology in the Middle East, 28, 25-32.
https://doi.org/10.1080/09397140.2003.10637953

(Received for publication 14 December 2018; The date of publication 15 August 2019)

The Herpetofauna of the Province of Hatay (East Mediterranean Turkey)
Mehmet Ziilfii YILDIZ,, Burhan SARIKAYA, Mehmet Akif BOZKURT


https://doi.org/10.3906/zoo-1402-42
http://dx.doi.org/10.11646/zootaxa.1387.1.2
http://dx.doi.org/10.13128/Acta_Herpetol-9037
http://dx.doi.org/10.13128/Acta_Herpetol-3420
http://dx.doi.org/10.11646/zootaxa.1399.1.2
https://doi.org/10.1163/15685381-00002911
http://dx.doi.org/10.1080/09397140.2014.966518
http://journals.tubitak.gov.tr/zoology/issues/zoo-16-40-4/zoo-40-4-20-1508-40.pdf
http://dx.doi.org/10.11646/zootaxa.3795.3.6
https://doi.org/10.1080/09397140.2003.10637953

www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 12/2 (2019) 206-212

Research article/Arastirma makalesi
DOI: 10.5505/biodicon.2019.47450

Autism: Evaluation of psychological, biochemical and environmental factors

Fatih KAR ™, Omer CIHANER 2, Ceyhan HACIOGLU @, Giingér KANBAK *
ORCID: 0000-0001-8356-9806; 0000-0002-0498-2254; 0000-0002-0993-6118, 0000-0001-7984-3649

1 Eskisehir Osmangazi Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dali, Eskisehir, Turkey
2 Eskisehir Osmangazi Universitesi, Tip Fakiiltesi, Disiplinlerarasi Sinir Bilimleri Anabilim Dali, Eskisehir, Turkey
3 Diizce Universitesi, T1p Fakiiltesi, T1ibbi Biyokimya Anabilim Dali, Diizce, Turkey

Abstract

Understanding the abnormal biochemical and psychological mechanisms underlying autism spectrum disorders,
identifying the impacts caused by environmental factors, and exciting studies for researchers and clinicians are important
because research on our understanding of the main causes of autism is expected to lead to new approaches to diagnosis,
treatment and prognosis. This review will focus on the effects of recent studies on biochemical markers and environmental
factors, including MRI studies in the brain, which focus on the causes and treatment of autism.

Key words: Autism, MRI, biomarker, heavy metal toxicity, mercury

*

Otizm: Psikolojik, biyokimyasal ve ¢evresel faktorlerin degerlendirilmesi

Ozet

Otizm spektrum bozukluklarinin altinda yatan anormal biyokimyasal ve psikolojik mekanizmalar1 anlamak,
cevresel etmenlerin sebep oldugu etkileri belirlemek, arastirmacilar ve klinisyenler i¢in heyecan verici ¢aligmalardir,
¢linkii otizmin temel nedenleri hakkindaki anlayisimizda yapilan aragtirmalarin tani, tedavi ve prognoz igin yeni
yaklasimlara yol agmasi beklenmektedir. Bu derleme, otizm nedenleri ve tedavisi i¢in {izerinde durulan, beyinde yapilan
MRI arastirmalari, son zamanlarda belirlenen biyokimyasal belirtegler ve cevresel etmenlerin sebep oldugu etkiler
tizerinde duracaktir.

Anahtar kelimeler: Otizm, MRI, biyobelirtegler, agir metal toksisitesi, civa
1. Giris

Otizm spektrum bozuklugunun tanisi, ilk olarak 1930’lu yillarda Kanner ve Eisenberg tarafindan konulmustur
[1]. Fakat tan1 &lgiitleri “Mental Bozukluklarin Tamsal ve Istatistiksel El Kitabi’na gére 1994 yilinda kodlanabilmistir
[2]. Otizm, her yliz ya da yiiz elli bireyden birini etkilemekte olup [3] cocuklugun erken dénemlerinde a) sosyal
etkilesimlerde, b) dil gelisiminde —sozsiiz iletisim dahil- belirgin bozulmalar, ¢) kendine zarar verme de dahil olmak tizere
tekrarlayic1 davraniglara ileri seviyede baglilik ve degisime karst direng [4] gibi davraniga 6zgii belirtilerle karakterize,
ciddi, heterojen, norogelisimsel bir bozukluktur [5]. Baz1 hayvan modellerinde neofobi, artmis anksiyete, anormal
denilebilecek sevilerde agr1 hassasiyeti, basmakalip tekrarlayicit hareketler, goz kirpmalar ve uyku Oriintiisiiniin bozulmasi
goriilmektedir [6]. Iste bu bahsi gecen semptomlarin, yasami erken donemlerinde giin yiiziine ¢tkmas1 Beyaz Cevher
Yolaklar1’ nin tipik gelisimi izlemedigi, normal gelisim yOniinden saptigini gosteren ¢aligmalar mevcuttur [7]. Otizmli
bireylerin ¢ogunlugunda zeka geriligi goriiliirken, otistik popiilasyonun yaklasik % 30’unda epileptik ndbetler de
gozlemlenmektedir [8]. Ayrica erkeklerde goriilme siklig, kizlara gore yaklasik olarak dort kat daha yaygindir [9]. Otizm
ekonomik olarak degerlendirildigindeyse, Amerika Birlesik Devletleri’nde yillik, yaklagik olarak 35 § milyar ile 85 §
milyar arasinda bir meblag harcanmaktadir [10].
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Epidemiyolojik ¢aligmalar cesitli prenatal, perinatal ve ¢ocukluktaki ¢gevresel risklerin otizm riskini arttirdigina
dikkat ¢ekti [11-15]. De novo mutasyonlarinin otizm popiilasyonunun sadece %7'sini olusturdugu goézlemlenmesine
ragmen, c¢evreden kaynaklanan kirlenmeye maruz kalma (toksik metaller, giiclii oksitleyici ajanlar, bocek ilaglari,
herbisitler, 1518a duyarl hale getiriciler, vb.) [16] gibi otizmin patogenetik riskini arttirabilen tiim faktorler birgok
metabolik ve biyokimyasal islemde ortaya g¢ikan reaktif oksijen tiirlerinin (ROS) iiretilmesine, DNA hasarina, lipit
profilinin degigimine ve protein islevlerinin bozulmasina sebebiyet vermektedir [17]. Otizm patogenezi hakkinda genel
bir anlagsma olmasa da, bu hastalik ile iliskili coklu risk faktorleri dnerilmistir [18]. Bazi potansiyel etiyoloji ajanlar1 fetal
hipoksi, hamilelik sirasinda kanama, dogum 6ncesi donemde kullanilan diyet ve ilag tedavisi, gebelik diyabeti, obstetrik
komplikasyonlar ve ge¢ anne-baba yasindan olusabilmektedir.

Davranigsal taniy1 desteklemek icin otizme yonelik bir dizi biyokimyasal belirleyicinin tanimlanmasi, daha erken
yaslarda daha giivenilir tanilar yapilmasini saglayacaktir. Daha erken teshis, sadece kisa vadede degil, yasamin sonra ki
dénemlerinde de ¢cocuklarda sonuglar1 iyilestirdigi kanitlanan erken davranigsal miidahaleye izin verecektir. Bu noktalar
g0z Oniinde bulundurularak, bu makale, otizm tanis1 i¢in yapilan goriintiileme analizlerini, biyobelirtegler olarak hizmet
verme potansiyeline sahip miidahale ve tedavi igin etkileri olan metabolik yollarin modellenmesini ve ¢evresel etmenlere
bagli olarak civanin otizm {izerindeki etkileri lizerinde durmaktadir.

2. Materyal ve yontem

Otizm ve psikolojik degerlendirmeler arasindaki iligskinin 1975 ve 2019 yillar1 arasindaki konu basligi esas
alinarak literatiir taramas1 yapildiginda 1637 tane farkli calismaya ulasilmistir. Bu calismalarin ise 227’sini derleme
makaleler olusturmaktadir. Ayni yillar arasinda biyokimya konu baslig: ile iligkisine bakildiginda ise 528 tane farkli
calisma oldugu tespit edilmistir. Bu ¢aligmalarin biiyiik bir kismin ise sinirbilimleri, psikiyatri ve molekiiler biyolojideki
biyokimyasal degisimler olusturmaktadir. Ozellikle cocuklar iizerinde yapilan ¢alismalarda idrar biyokimyas1 6n plana
cikmaktadir. Cevresel faktorler degerlendirildiginde ise sasirtict bir gekilde 2558 tane farkli ¢aligmanin sonucuna
ulasilmistir ve yapilan ¢aligmalarin daha kapsamli oldugu ortaya ¢ikmistir. Caligsmalar ve veri tabanlari incelendiginde ti¢
konu bagliginin otizm ile iliskisini derleyen yalnizca bir ¢alisma oldugu gézlenmistir. Bu kapsamda, bu ¢alismada konular
ayr1 ayr1 degerlendirilerek en ¢ok etki yapan meta analizlerin sonuglari kullanilmistir.

3. Bulgular

Yapilan ¢aligmalarda, hastaligin prognozundaki degerlendirmeler, tan1 ve tedavi siirecindeki aragtirmalar kisith
kalmaktadir. Ancak, bu ¢alismada gosterildigi gibi baz1 gosterge panelleri gelistirilmeye ¢alisilmis ve yeni bulgular elde
edinilmistir.

2.1 Otizm MRI gostergeleri

Tiim patolojilerde oldugu gibi, otizminde erken tanisi biligsel yapinin kuvvetlendirilmesi, uyumun saglanmast
ve otizmin ciddiyetinin azaltilmasi agisindan 6nemlidir [19]. Bu duruma 6rnek olarak Shen, Nordahl’in ¢alismasinda, 6—
9 aylik bebekler, boylamsal bir aragtirmada modern goriintiileme teknikleri kullanilarak toplamda 3 kez olmak kaydiyla
ve davranig degerlendirmelerinin de géz oniinde bulunduruldugu incelemeye katilimci olmuslardir. Bu arastirmada
onemli derecede ekstra-eksenel (yatay) bir akim goézlemlenmis olup bu durumun otizmin erken tespiti igin
kullanilabilecegine dikkat c¢ekilmistir. Ekstra-eksenel sivi, subarachnoid cerebrospinal akimda ve 6zellikle de frontal
kortekste gozlemlenmistir [17].

Sekil 1. Ekstra-eksenel sivinin daha net goriindiigii MRI ¢alismas1 (Shen vd., 2013). Yine bu resimde serebrum’ um
dismorfik yapisi da anlasilabilmektedir. A) 9 Aylik, otizmli olma riski diisiik olan yenidogana ait goriintiidiir ve bu
yenidogan 36 aylik oldugunda otizmli 0lmadig1 dogrulanmistir. B) 9 Aylik, otizmli olma ihtimali yiiksek olan yenidogana
ait goriintidiir ve bu yenidogan 36 aylik oldugunda otizm teshisi aldig1 dogrulanmistir.
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Ekstra-eksenel sivinin subarachnoid boslukta var olmasi; timor, beyin kanamasi veya herhangi bir travmaya
sebebiyet vermedigi icin “iyi huylu” ya da “normal gelisimin bir evresi” olarak adlandirilmistir [20]. Fakat baska bir
arastirmanin bulgusuna gore bu bireyler gelisimsel gecikme yasamalari ve serebral palsy’ den mustarip olma gibi artmis
riskler tasimaktadirlar [21]. Yine, ayni durumu aragtiran farkli bir ¢aligmanin tim katilimecilarinda EEG bozukluklar
saptanmus, iki katilimcida nébetler gozlemlenmistir [22]. Shen ve arkadaslarinin yiiriittiigli arastirmanin bir diger
bulgusuysa, iki yasindan 6nce (12 — 15 aylik bebeklerde), otizmli bireyin serebral beyin hacimlerinin dnemli seviyede
artmis oldugunu tespit etmeleridir [17]. Ancak, otizmli bireylerin serebral hacimleri artmig olmasina ragmen, piramidal
sinir hiicrelerindeki dentritik azalmanin gortildiigii savunulmaktadir [23].

Farkli aragtirmalarin bulgularinda ifade edildigi {izere, otizmli olan bireylerin bas Olgiilerinde [24] ve
ndroanatomik beyin hacimlerinde (occipital, parietal ve temporal lobun hacminde) artis; ancak frontal’de herhangi bir
degisiklige rastlanmamasi gibi farkliliklar tespit edilmistir [25]. Temporal Plan iizerinde yapilan karsilagtirmali bir MRI
aragtirmanin sonucuna gore ise, sol hemisferde ki temporal lobun gri cevher hacminde tespit edilen azalma, dil gelisiminin
olumsuz etkilenmesiyle iliskilendirilmistir [26].

Bolgesel beyin goriintiileme ¢alismalarinda da alin ve sakak loblarinda anormal hareketlilikler tespit edilmistir
[27]. Bu duruma ornek olarak, Prefrontal Korteks gelisiminin kritik oldugu erken donemlerde, piramidal néronlar
civartyla agir1 sekilde baglantiliyken; sasirtict bir sekilde, piramidal néronlarin kendi arasindaki eksitator sinaptik
baglantilarin dnemli derecede yavas oldugu gozlemlenmistir [28]. Iste bu sebep, norogelisimsel bozukluklardan mustarip
bireylerin bilgi isleme siireglerindeki yavasligina agiklik getirebilmektedir.

2.2 Otizm Biyokimyasal Géstergeler

Biyobelirtecler normal ve patolojik siiregler arasinda farklilik gosteren biyolojik parametrelerdir. Tani ve
prognoz, bir hastaligin risk degerlendirmesi, terapotik sonuglarin belirlenmesi icin gosterge olarak kullanilabilir. Aslinda,
periferik biyobelirtecler, genom capinda dizileme veya beyin goriintileme ile karsilastirildiginda, biiyiik olgiide
uygulanmasi zor veri toplama prosediirleri bakimindan potansiyel olarak daha kolay ve daha ucuzdur. Periferik
biyobelirteglerin bir bagka dnemli 6zelligi ise otizme yol agan biyokimyasal yollara isaret etme potansiyelidir. Varsayilan
biyobelirtegler alti farkli biyokimyasal kategoriye ayrilabilir: ndrotransmiterler ve ndérotrofinler, oksidatif stres
belirtegleri, yag asitleri ve fosfolipitler, inflamasyon belirtegleri, metabolitler, toksik: metaller ve katyonlar [29].

Tablo 1. Otizm ile iliskili biyobelirtegler

Norotransmiterler GABA? Seratonin?®® Dopamin®?  Oksitosin®  BDNF?
Oksidatif stres GSH/GSSH® Total GSH® Tioredoksin®  Tioredoksin  Peroksired
rediiktaz? oksin 12

Yag asitleri ve Fosfotidilkolin®  Linoleik Fosfotidil AA/DHAP Valerik AAP
fosfolipitler asit/AA? Serin® Asit?
inflamasyon Interlokin-62P TGF- p? Lokotrien? TNF-o° Kaspaz-7¢  Kaspaz-3°
Metabolitler Pentakarboksil Koproporfirin®  Metoksifenil ~ Glutamat® 3-Metil

porfirin? oksim® Histidin®
Toksik: Metaller Cinko/Bakir® Kursun? Kalsiyum® Potasyum? Sodyum® Civa*
ve Katyonlar

a: Artan, b: Azalan, GABA: Gama Amino Biitirik Asit, BDNF: Beyin kaynakli Norotrofik faktorii, GSH: Glutatyon, AA:
Arasidonik Asit, DHA: Dokozahekzaenoik Asit, TGF: Doniistiiriicli Biiyiime Faktorii, TNF: Tiimor Nekroz Faktor, * :
Belirtilmemis.

Her ne kadar duyarlilik biyobelirtegler igin istenen bir kalite olsa da (hassas biyobelirtecler pozitif vakalar1 hatali
sekilde siniflandirmamaktadir), vakalarin dogru bir sekilde siniflandirilmasi i¢in daha spesifik biyobelirteclere ihtiyac
duyulmaktadir.

Otizm arastirmalarinda ilgilenilen iki biyokimyasal yol folat bagimli tek karbon metabolizmasi ve
transsulfiirasyon yoludur. Bu i¢ ice ge¢mis yollar insan viicudunda gesitli rollere sahiptir, ancak dogrudan ilgilenilen ikisi,
DNA metilasyonu yoluyla gen ekspresyonunun epigenetik kontrolii ve hiicre i¢i redoks durumunun antioksidan glutatyon
(GSH) ile yonetimidir [30].

2.3 Cevresel etmenlerin otizm iizerine etkisi

Otizmin cevresel faktorleri lizerine olan bilgilerimiz deney hayvanlariyla ve insanlarla yapilan arastirmalardan
elde edilmektedir. Cevresel anlamda maruz kalinan kimyasallar, kullanilan ilaglar, tibbi miidahaleler, beslenme kiirleri,
annenin maruz kaldig stres gibi farkli sebepler otizmin olusmasinda rol alabilmektedir [5]. Baz1 gevresel ajanlarin
dgrenme ve gelisimsel yetersizlik ile giiclii bir iliskisi oldugu 6ne siiriilmektedir. Ornegin, arsenik, kursun, magnezyum,
civa ve pestisitler bunlardan yaygin olarak bilinenleridir. Anne adaymin gebelik doneminde sigara, alkol kullanimi otizm
de dahil olmak iizere bir¢ok ndrpsikiyatrik durumlara sebebiyet vermektedir [31]. Tablo 2’de gebelik donemindeki etkileri
aragtirma bulgularinca gosterilmis, 6zet niteliginde ¢evresel etmenlere bir bakis verilmistir.
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Tablo 2. Gebelikte otizm riskinin kritik aylari

Déllenme Ilk 3 ay ikinci 3 ay Uciincii 3 ay Dogum
Bakteriyel D Vitamini Eksikligi
}I'/ZIIiFZ;Ir()OrLI(i'cASIt Enfeksiyonlar Terbutaline
Misoprostol
Viral Enfeksiyonlar ve
Hastaneye Yatis Murine Viral
Enfeksiyon

Yemege kars: Isteksizlik
Kusma

Genel Annelik Stres Etmenleri

Deney hayvanlariyla prenatal donemde yiiriitiilen bir ¢alismada ise embriyonun 9. giiniindeyken verilen valproik
asit’ in otizmi olasi nedenlerini taklit ettigi iizerinde durulmaktadir [32]. Bu c¢alismada erkek rat’larin (post-natal 50.
giinde) hipokampiislerinde %46 oraninda serotonin seviyenin diistiigiinli, bunun sonucunda da sosyal etkilesimin
baslatilmasinda ki azalmanin serotonin seviyesiyle iliskili oldugu diisiiniilmiis ve lokomotor hareketliligin arttig1
gbzlemlenmistir. Otizmli bireylerde serotonerjik sistemlerin bozuldugunu gosteren baska bir arastirmada ise kanda var
olan serotonin seviyesi yiiksek iken, beynin bazi bolgelerinde serotonin seviyesinde farkliliklar tespit edilmistir [33].
Ornegin; Serotonin seviyesi Sol Frontal Korteks ve Thalamus’ ta diisiik iken, Sag Dentate Nukleus’ ta yiiksektir.

2.4 Agwr metal toksisitesi

Birgok farkli deger géz 6niinde bulundurularak yapilan “agir metal” tanimlamalarinin yani sira asil olan agir
metal kavramu, fiziksel olarak konsantrasyonu 5.0 g/cm?® den bilyiik olan metaller i¢in kullanilmaktadir [34]. Bu
dogrultuda altmis civarinda element agir metal kategorisine girmesine ragmen en ¢ok bilinenlerine 6rnek olarak Civa
(Hg), Demir (Fe), Nikel (Ni), Cinko (Zn), Krom (Sn), Giimiis (Ag), Arsenik (As), Kadmiyum (Cd), Kursun (Pb) ve
Selenyum (Se) gosterilebilir. Bunlardan bazilari (Zn, Fe, Ni, Se) organizmanin biyokimyasal ve fizyolojik fonksiyonlar
icin esansiyel iken; bazilar1 (Hg, Pb) non-esansiyeldirler. Agir metaller viicuda; agiz, inhalasyon ve deri araciligiyla
girebildikleri igin, alindiklar1 yol hangi dokuda birikecegini ve ne derecede etki gdsterecegini belirlemede etkin rol
almaktadir [35]. Agir metallerin toksik etkilerine maruz kalan kisilerin yast, cinsiyeti, genetik alt yapist ve beslenme tipi
onemli oldugu gibi, toksik madenin dozu, hangi yolla maruziyetin gergeklestigi de dnemlidir.

2.4.1 Civa toksisitesi

Civa, non-esansiyel olan ve iyi bilinen bir norotoksik ajandir. Civa toksisitesi {i¢ farkli tiirde goriilebilmektedir.
Bunlar, elementel (metalik), organik ve inorganik bilesimlerle meydana gelmektedir [36]. Elementel civada goriilen
zehirlenmelerde, akigkan olan civa oda sicakliginda kokusuz bir sekilde buharlasabilecegi igin inhalasyon yoluyla
akcigerlerden hizlica emilip, lipit ¢oziiniir oldugun i¢in de kan beyin bariyeri (KBB)’ni gecerek santral sinir sistemi
(SSS)’ne dagilmakta ve civa molekiilleri beyinde birikebilmektedir [37]. Memeli deney hayvanlarinda tamamlanan bir
aragtirmanin bulgusuna gore, buharlasan civaya dort saat boyunca maruz kalan hayvanlarin beyinlerinde dagilan civa
miktari, ayn1 dozun intravendz olarak verildigi hayvanlarin beyinlerinde dagilan civa miktarlarindan on kat daha yiiksek
oldugu tespit edilmistir [38]. Bu aragtirmadan da anlasilacagi lizere, buharlagan civanin SSS’ ye olan yikici etkisi oldukca
tehlikeli boyutlardadir. Farkli bir aragtirmanin bulgusuysa, elementel civanin nazal kavitedeki burun mukozasini ve bag
dokusunu ge¢ip olfaktdr yolagi kullanarak beyne ulasabilecegini 6ne siirmektedir [39]. Yiiksek diizeyde viicuda giren
elementel civa, basta sinir sistemi olmak iizere solunum, kardiyovaskiiler, renal ve {ireme sistemin ¢aligmasini olumsuz
yonde etkiledigi gibi dermatolojik belirtiler; kasinti, dokiintii ve kizariklik da gostermektedir [40]. inorganik civa
kozmetik tirtinlerden deri yoluyla emilebilir; ancak KBB’yi kolay gegememektedir [41]. Bundan dolayi, nérolojik
belirtilerin goriilme olasiligr daha diisliktiir ve goriilebilecek olan semptomlar da ¢ok ciddi degildir. Ancak iyonize
olmayan civa tanecikleri KBB’yi gecebilir. Inorganik civaya yiiksek dozda maruz kalinmasi halindeyse, suda ¢oziilebilir
crvali iyonlarin asindirict etkisinden dolayr karin agrisinin eslik ettigi diyare, kusma, akut renal yetmezlik, gogiis
yanmasinin da goriildiigii kardiyovaskiiler ¢okiis gergeklesebilir. Akut inorganik civa maruziyeti 6liimciil olabilecegi gibi,
inorganik civaya uzun siireli olarak diisiik dozda maruz kalinmasindan dolay1 semptomlari belirgin olmayabilir [42]. Metil
civa viicutta siilfidril gruplariyla tepkimeye girdigi igin hiicresel ve hiicre i¢i diizeyde islevsizlige sebebiyet vermektedir.
Bu islevsizlikte, dogal DNA transkripsiyonu engellenmekte, ribozomlarin yok olmasi ve endoplazmik retikulum iizerine
etkileriyle protein sentezini bozmaktadir. Bu bulgularin gozlemlenmesi, ndérolojik semptomlarin baslamasindan ve/veya
kalic1 organ hasarinin olusmasindan 6nce goriildiiglinden dolay1 civa zehirlenmelerinin degerlendirilmesinde kritik 6nem
tagtyabilmektedir [43]. Civa toksisitesinin konu edildigi farkli bir arastirmada, civanin serbest radikallerin olusumunda
rol almasindan dolayr oksidatif stresin goriilmesi, DNA’nin onarim kapasitesini etkilemesi ve en nihayetinde de
apoptozun hizlanmasi sonucu beyin ve ¢evresel sinir sistemde hasarlar ifade edilmektedir [44].
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Bernard ve arkadaslari, kronik Hg zehirlenmesi ile otizmin belirtilerinin benzerlik gostermesinden yola cikarak,

Hg zehirlenmesi ile otizm arasinda bir iliski olabilecegi hipotezini ilk kez one siirenlerdir [45]. Bu riskli durumdan
dogacak istenmeyen hallerin 6niine gegilmesi adina Gida ve Ilag Idaresi ve Amerikan Pediatri Akademisi, iilke genelinde
kullanilan bagisiklik asilarinda ki Hg miktarini belirleyen bir yonerge yayimlamislardir [46]. Tablo 3’te civa maruziyeti
sonucunda olusan bazi semptomlar otizm ile karsilastirmali olarak gosterilmistir.

Tablo 3. Civa (Hg) maruziyeti ve otizm’ in nérokimyasal bazda karsilastiriimasi
Hg maruziyeti sonucu goriilenler Otizm’ de goriilenler
Pre-sinaptik ucta serotonin salinimi durdurur Cocuklarda serotonin sentezini diisiiriir.
ve serotoninin tasinmasimi engeller; bunun
sonucunda da kalsiyumun bozulmasina
sebebiyet verir.
Dopamin sistemini degistirir; ratlarda goriilen Beynin belli bdlgelerinde (6rnegin, prefrontal
peroksit eksikligi insanlarda civa  korteks) Dopamin seviyesi diigiiktiir.
zehirlenmesini andirir.
Beyin sapindaki Nor-adrenalin  seviyesi Plazmada artmis Adrenalin ve Nor-adrenalin.
yiiksektir.
Glutamat artar. Artmis Glutamat ve Aspartat
Kortikal asetilkolin eksikligine yol acar; Kortikal asetilkolin eksikligi goriiliir.
hipokampiis ve cerebellum’ da ki muskarinik
reseptor yogunlugu artar.
Demiyelizasyon’ a bagh Noropati’ ye sebebiyet Beyinde demiyelizasyon goriiliir.
Verir.

4. Sonugclar ve tartisma

Bu ¢aligmada bahsedilen goriintiileme teknikleri ve biyobelirtegler, bu karmasik patoloji i¢in otizm ¢aligmalarini

gelistirmede muhtemel arastirma maddeleridir. Otizm’in baglangici ve gelisiminin altinda yatan etyopatogenetik
mekanizmalar konusunda fikir birligi yoktur. Bununla birlikte, bazi temel hipotezler, otizm'in bozulmus bagirsak/beyin
ekseni ve enerji bertarafinin metabolik diizenlenmesi ve bagisiklik aginin gelistirilmesi ile yakin bir iligki ile davranis,
bilis ve ruh halini etkileyen noro-gelisimsel bir hastalik oldugunu diisiindiirmektedir. Noroinflamasyon ve bozulmus
astrositler-noron iletisimi bu dengesizligin bir sonucudur. Ksenobiyotikler, kirleticiler, agir metaller gibi bazi stres
maddeleri bu mekanizmayi ortaya ¢ikarabilir ve siddetlendirebilir. Halen, otizm’i teshis ve takip eden tek bir yiiksek
derecede Ongoriicii biyobelirte¢ bulunmamasina ragmen, bu ¢alismada bahsedilen bazi olasi adaylar ve gevresel
etmenlerin rolii ortaya konmustur.
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