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Baslarken,

Tiirkiye florastyla ilgili ilk bilgilere seyahatnamelerde rastlanir. Bunlarin ¢ogunda bitkiler
hakkinda ¢ok genel bilgiler verilirken, bazilarinda detayli kullanim bilgileri hatta resimler
verilmistir. Ancak sonug itibariyla bir seyahatname olduklarindan, higbirinde sadece floraya
odaklanilmamustir. Baz1 seyyahlar topladiklar1 6rneklerle Tirkiye florasina katki saglamistir,
ancak bunlar arasinda sadece drog ve siis bitkisi toplayanlar da olmustur.

Flora Orientalis (1865-1888), Tiirkiye floras1 hakkinda bilgi veren ilk floristik eserdir.
Pierre-Edmond Boissier tarafindan yazilmig bu muhtesem eser, giiniimiiz Tiirkiye florasinin
yorumlanmasinda hala canliligini stirdiirmektedir. Tam bir asir sonra, bu kez sadece Tiirkiye
florasina odaklanmis bir eser ortaya ¢ikmistir. Peter Hadland Davis editorliigiinde viicuda
getirilen Flora of Turkey and the East Aegean Islands (1965-1988) doneminin Ornek
floralarindandir. Eserde yer alan revizyonlar, donemin yetkin sistematikgilerine yazdirilmistir.
Tiirk bitki sistematiginin bugiin geldigi diizeyde biiyiilk pay sahibi olan bu calisma,
halihazirda gerek Tirkiye gerekse komsu iilkelerde yapilan floristik ¢alismalarda bas ucu
eseridir. Bu eserin ikinci ek cildi Tiirk bilim insanlarinin editorliigiinde yazilmis ve bu cesur
girigim, halihazirda ilk iki cildi yayinlanmis olan Resimli Tiirkiye Florasi’nin yazimina oncii
olmustur. Yazimi devam eden eser tamamlandiginda, dogal bitkilere ilgi duyan her kesime
hizmet eden 6nemli bir bagvuru kaynagi olacaktir.

Floristik caligmalarla karsilastirildiginda, Tiirkiye vejetasyonu ile ilgili c¢alismalarin
daha yeni ve yetersiz oldugu soylenebilir. Seyahatnamelerde yer yer genel bitki Ortiisiinden
bahsedildigi gortliir. Hatta flora odakli eserlerin giris kisimlarinda da benzer bilgilere
rastlamak miimkiindiir. Ancak bunlar gozlem diizeyinde kalan oldukca genel bilgilerdir.
Tiirkiye vejetasyonu ile ilgili ilk bilimsel ¢aligmalar, 1900°1i yillarin basinda yapilmistir.
1970’li yillarda hiz kazanmaya baslayana kadar, vejetasyon calismalari olduk¢a az sayida
bilim insaninin ¢abasiyla ilerlemistir.

Bugiin geldigimiz noktada; 6zellikle giineydogu kdsemizde bazi eksiklerimiz olmakla
birlikte, Tiirkiye florasinin biilyiik 6l¢iide belirlendigi sdylenebilir. Vejetasyon ¢alismalarinin
ise genel olarak Tirkiye’ nin sirasiyla orta, bati, kuzey ve giiney kesimlerinde yogunlastigi,
doguda ¢ok az ve seyrek oldugu goriliir. Sonug olarak, Tirkiye’de flora tespit asamasi
neredeyse bitirilmis ve artik yorumlama asamasina gecilmistir. Ancak vejetasyon ¢alismalari
i¢in, birkag habitat tipi haricinde bunu sdylemek zordur.

Tiirler ve Habitatlar, bitki, mantar ve alg tiirleri ile habitatlarin sistematigi, dagilima,
ekolojisi, korunmasi ve kullanimi hakkinda bilimsel yontemlerle iretilmis bilginin
yayllmasina katki saglamayr amaglayan bir dergi olarak yayin hayatina basliyor. Bu
baglamda, bilim insanlarimizin rehavete kapilmaksizin c¢alisarak, flora ve vejetasyon
konusundaki eksiklerimizi tamamlayici yeni bilgiler tiretmesi ve bunlari yaymlamasi ulusal
bir gorev olarak disiiniilmelidir. Tiim paydaslarla esgiidiimli ¢alisarak, Tiirkiye dogasinin
tespit ve korunmasina katki saglamak en biiyiik dilegimizdir.

Ulkemize ve bilim insanlarimiza hayirl olsun...
Editor

Prof. Dr. Ergin Hamzaoglu
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Abstract

The antioxidant activity was determined for the corm and the aerial parts of the species of Crocus olivieri subsp.
istanbulensis, C. flavus subsp. flavus, C. danfordiae subsp. danfordiae and C. antalyensis subsp. antalyensis.
The antioxidant activity was investigated by determining the percentage of 2.2-diphenyl-1-picrylhydrazyl
(DPPH) scavenging activity of ethanolic extracts at a concentration of 1 mg/mL. The highest antioxidant activity
was found in the corm part of C. flavus subsp. flavus, whereas, the lowest value was detected in the aerial part of
C. danfordiae subsp. danfordiae. For the total phenolic content, the highest and the lowest values were observed
in the corm of C. olivieri subsp. istanbulensis at 390 mg GAE/100 g and in the aerial part of C. danfordiae
subsp. danfordiae at 24.4 mg GAE/100 g, respectively.

Keywords: Crocus, DPPH activity, Sakarya, total phenolic content, Turkey

Bazi Crocus (Iridaceae) tiirlerinin antioksidan aktivitesi ve toplam fenolik
icerikleri

Ozet

Bu ¢alismada Crocus olivieri subsp. istanbulensis, C. flavus subsp. flavus, C. danfordiae subsp. danfordiae ve C.
antalyensis subsp. antalyensis tiirlerinin korm ve toprak istii kisimlarinin antioksidan aktivitesi belirlenmistir.
Antioksidan aktivite, 1 mg/mL yogunlugundaki etanolik ekstraktlarin % 2,2-diphenyl-1-picrylhydrazyl (DPPH)
siiplirme aktivitesi belirlenerek arastirilmigtir. En yiliksek antioksidan aktivite C. flavus subsp. flavus’un korm
kisminda, en disiik ise C. danfordiae subsp. danfordiae’nin toprak stii kisminda belirlenmistir. Toplam fenolik
icerik i¢in en yiiksek deger C. olivieri subsp. istanbulensis korm kisminda 390 mg GAE/100 g olarak, en diisiik
deger ise C. danfordiae subsp. danfordiae’nin toprak istii kisminda 24.4 mg GAE/100 g olarak tespit edilmistir.
Anahtar kelimeler: Crocus, DPPH aktivitesi, Sakarya, toplam fenolik igerik, Tiirkiye

INTRODUCTION

Plants tend to improve an ability to produce secondary phenolic metabolites, which are the vital
parts of their interaction mechanisms with their surroundings, reproduction strategies and defensive
behaviors. These phenolic compounds also contain natural antioxidants that have beneficial and
protective influences on human health. The oxidative stress is thought to be the reason for various
disorder-related illnesses in different parts of the human body/organs due to the overproduction of
reactive nitrogen and oxygen species. Antioxidants may retard the development of chronic diseases
and are also widely used as food additives for protection of foods against oxidative degradation
(Zou et al. 2016; Zengin et al. 2019; Tung et al. 2020).
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Medicinal, aromatic and many other plants contain chemical compounds that exhibit
antioxidant properties. However, there is still little scientific knowledge about the antioxidant
properties of plants, especially those used less frequently in the kitchen and medicine (Miliauskas et
al. 2004).

Turkey has 78 Crocus L. species and 54 of them are endemic (Yiizbasioglu 2012). Crocus is a
perennial herb from the Iridaceae family and widely cultivated in Turkey, Iran, Spain and Greece. It
has some traditional uses against some cardiovascular illnesses, diabetes, Parkinson's disease,
depression, apoptosis, atherosclerosis, etc. (Esmaeili et al. 2011; Baba et al. 2015). Medicinal and
aromatic plants are being used by the people of Sakarya as in many parts of the world (Sagiroglu et
al. 2012; 2017).

The aim of this study was to determine the antioxidant and the total phenolic activity of the
corm and the aerial parts of Crocus flavus Weston subsp. flavus and endemic species of C. olivieri
J.Gay subsp. istanbulensis B.Mathew, C. danfordiae Maw subsp. danfordiae and C. antalyensis
B.Mathew subsp. antalyensis.

MATERIAL AND METHOD

Crocus species have been collected from their natural populations at flowering. The specimens
collected were identified according to the Flora of Turkey and the East Aegean Islands (Mathew
1984; 1988; 2000) and deposited at the Sakarya University Department of Biology Herbarium.

Plant materials

The collection information on the Crocus specimens is listed below:

Crocus olivieri subsp. istanbulensis. Turkey. A3 Sakarya: Between Mesruriye and Pamukova road,
5t km, 760 m, 03.02.2019, M.Sagiroglu 6457.

Crocus flavus subsp. flavus. Turkey. A3 Sakarya: Sakarya University Campus, Faculty of Political
Sciences surroundings, in Quercus forest, 200 m, 01.03.2019, M.Sagiroglu 6471.

Crocus danfordiae subsp. danfordiae. Turkey. A3 Sakarya: Pamukova, Cilekli village, 750 m,
12.02.2019, M.Sagiroglu 6465.

Crocus antalyensis subsp. antalyensis. Turkey. A3 Sakarya: between Mesruriye and Pamukova
road, 3 km, 740 m, 22.02.2019, M.Sagiroglu 6467.

Ethanolic extracts of the plants

Specimens were dried at room temperature for seven days. Ten grams of the dried specimens were
ground into a capped bottle and 150 mL of ethanol was added. The prepared mixtures were kept at
room temperature in a dark environment and stirred for 3 days. The solvents in the extracts were
evaporated by using a rotary evaporator (Heidolph) under vacuum at 55°C for 15 minutes and the
dried extracts were then used for all investigations. The extract concentrations were adjusted by
adding the same solvent (ethanol) to each extract at the doses of 1mg/mL for the antioxidant activity
and the total phenolic analyses.

Antioxidant activity (DPPH assay)

Antioxidant activity was determined by the modified Blois method (1958). A total of 1 ml of
0.004% DPPH (2.2-Diphenyl-1-picrylhydrazyl) radical solution in ethanol was mixed with 1 mL of
the extract solution (in ethanol). These solutions were then kept in a dark environment for 30 mins
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and the optical density was measured with a spectrophotometer (Shimadzu UV mini-1240) at 517
nm. Throughout the process, ethanol was used as the blank. The inhibition percentage of the
specimens was calculated according to the following formula: % Inhibition = (A control — A
specimen) / (A control) x 100.

Determination of total phenolic content

To determine the total phenolic content, the Folin-Ciocalteu method (Singleton & Rossi 1965) was
employed. A total of 100 puL of ethanolic extract (1 mg/mL) was mixed with 200 puL of Folin-
Ciocalteu (50%) and held for 2 minutes. Then, 1 mL of 2% Na,CO3 solution was added and shaken
well. The mixture was kept in a dark environment for 1 hour. The absorbance of the mixture was
measured with a spectrophotometer at 760 nm. The total phenolic content values were evaluated
from a calibration curve obtained with a series of gallic acid standards (50, 100, 200, 300, 400
mg/L). The results were expressed as mg of GAE/100 g.

RESULTS AND DISCUSSION

The antioxidant and the antimicrobial properties of the extracts obtained from many plants are of
great interest in the food and health industry. The Crocus species are being intensely used by the
public for various purposes in Turkey and especially in Sakarya Province. The DPPH is a stable
free radical, that has been generally used as a tool for evaluating the free radical-scavenging activity
of the antioxidants (Neagu et al. 2018; Incecayir et al. 2019). The percentage DPPH scavenging
activity was given in Figure 1 for the extracts in a concentration of 1 mg/mL. The percentage DPPH
radical-scavenging rate for C. olivieri subsp. istanbulensis at the corm was found to be 87%,
whereas it was 81% for the aerial part. These values were found to be 93%, 41%, 92%, 27%, 84%
and 74% for the corm and aerial parts of C. flavus subsp. flavus, C. danfordiae subsp. danfordiae
and C. antalyensis subsp. antalyensis, respectively. The corms of all Crocus species showed higher
antioxidant activity than the aerial parts.

Khalili et al. (2016) studied the polyphenolic fractions for DPPH scavenging activity in the
corms and aerial parts of Crocus caspius Fisch. & C.A. Mey. ex Hohen. and found that the corm
fractions have higher activities, which is like our findings. Acar Doganli et al. (2010) have
investigated the DPPH scavenging activity of the C. baytopiorum B. Mathew, C. flavus and C.
biflorus Mill. species extracts in the concentration of 1.6 mg/mL and concluded that the results were
78%, 90% and 76%, respectively. In another work, the ethanolic extracts of C. sativus L. leaves in
the concentrations of 0.1 mg/mL showed a DPPH scavenging activity at 84% (Okmen et al., 2016).
It was concluded that the preparation techniques of extracts, the collection areas and species-
dependent differences may have a great effect on the antioxidant activity level.

Polyphenolic compounds are frequently encountered in both edible and inedible plants and
they are accepted to have various biological outcomes, especially on antimicrobial and antioxidant
effectiveness (Ouerghemmi et al. 2017). The amount of total phenolic content was measured by the
Folin-Ciocalteu method.

It can be easily seen that the highest phenolic content was in the corm of Crocus olivieri
subsp. istanbulensis, whereas the lowest value was observed in the aerial part of C. danfordiae
subsp. danfordiae. The corms of C. olivieri subsp. istanbulensis, C. antalyensis subsp. antalyensis
and C. danfordiae subsp. danfordiae were found to have higher phenolic contents, which were
parallel to the antioxidant activity results (Table 1).
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Figure 1. DPPH scavenging-activity (%) of the Crocus species used in this study (CoiB: C. olivieri
subsp. istanbulensis corm; CoiA: C. olivieri subsp. istanbulensis aerial; CffB: C. flavus subsp.
flavus corm; CffA: C. flavus subsp. flavus aerial; CddB: C. danfordiae subsp. danfordiae corm;
CddA: C. danfordiae subsp. danfordiae aerial; CaaB: C. antalyensis subsp. antalyensis corm; and
CaaA: C. antalyensis subsp. antalyensis aerial).

However, the aerial parts of Crocus flavus subsp. flavus were found to have higher levels of
phenolics than its corms. In the literature, there exists various works showing that there are close
and positive relationships between the antioxidant activity and the amount of phenolic contents in
plants (Cai et al. 2004; Do et al. 2014), though there are other studies showing inverse relationships
(Aksoy et al. 2013). The method used to measure the total phenolic content provides a rough
evaluation for the total phenolic compounds remaining in the extract. This is not special to
polyphenols however, various interfering compounds can interact with the reactants, resulting in a
raised phenolic concentration level (Prior et al. 2005). Besides, various phenolic compounds may
react in a contrasting manner in this assay, depending on the number of phenolic groups contained
(Singleton & Rossi 1965), and total phenolics content does not necessarily integrate all the
antioxidants that may be included in an extract.

Table 1. Total phenolic content of the Crocus species used.

Species Total phenolic (mg GAE/100 g) = STD
Corm Aerial parts

C. olivieri subsp. istanbulensis 390 £ 3.2 73+£5.1

C. flavus subsp. flavus 126.8 £2.1 202.4+£1.2

C. danfordiae subsp. danfordiae 532+13 244 +2.8

C. antalyensis subsp. antalyensis 220+ 1.8 140 £ 1.6

Nowadays, there is an increasing trend in the use of natural resources instead of synthetic
preservatives and the need for new plant species with antioxidant potential. From that point of view,
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this study is valuable in that it states that the Crocus olivieri subsp. istanbulensis, C. flavus subsp.
flavus, C. danfordiae subsp. danfordiae and C. antalyensis subsp. antalyensis species have
antioxidant properties. This study shows that similar studies can be performed for other Crocus
species to find out whether they are valuable or not to be employed as antioxidant contents.
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Ozet

Bu calismada, Yozgat ilinden tanimlanan endemik Silene hamzaoglui igin Bingdl ve Elazig illerinden yeni
popiilasyon kayitlar1 verilmistir. Yeni popiilasyon alanlarinin genel iklimi ve buna bagli olarak bireylerde
gbzlenen bazi morfolojik varyasyonlarla ilgili degerlendirmeler yapilmistir. Ilgili literatiirler ve harbaryum
Orneklerine dayanarak yakin zamanda Bing6l’den tamimlanan S. magenta, daha 6nce tanimlanan S. hamzaoglui
altinda sinonim yapilmistir. Ayrica son verilerle yayilis alan1 genislemis olan S. hamzaoglui’nun IUCN
Olciitlerine gore titkenme riski yeniden degerlendirmistir.

Anahtar kelimeler: Bing6l, Silene hamzaoglui, Silene magenta, sinonim, Tiirkiye

New populations and a new synonym for Silene hamzaoglui
(Caryophyllaceae)

Abstract

In this study, new population records from the provinces of Bingol and Elazig were given for the endemic Silene
hamzaoglui, which was identified from Yozgat Province. Evaluations have been made about the general climate
of the new population areas and some morphological variations observed in individuals depending on the
climate. Based on the relevant literature and on herbarium specimens, S. magenta, which was recently defined
from Bing6l, was synonymous under the previously described S. hamzaoglui. Furthermore, S. hamzaoglui,
whose distribution area has expanded with the latest data, and the risk categories were re-evaluated according to
the IUCN criteria.

Keywords: Bingol, Silene hamzaoglui, Silene magenta, synonym, Turkey

GIRIS

Tirkiye sahip oldugu habitat ¢esitliliginin dogal sonucu olarak, zengin bir biyogesitlilik barindirir.
Ulkemiz ekolojisindeki degiskenlik, biitiin canli gruplarinda zenginlige sebep oldugu gibi; ¢ok
sayida bitkinin de yasamasina imkan verir. Yillardir yapilan flora ¢alismalarina ragmen, her yil ¢ok
sayida yeni bitki taksonu tanimlanmaktadir (Ozhatay vd. 2019). Bu durum, Tiirkiye’nin sahip
oldugu bitki zenginliginin heniiz tam olarak belirlenmedigini gostermektedir.

Bir tiiriin farkli popiilasyonlarindaki bireyler, uyum sagladiklar1 ¢evresel sartlara bagli olarak
baz1 morfolojik varyasyonlar gosterebilirler. Taksonomik c¢aligmalarda, bir tiiriin farkli
popiilasyonlarma ait bireylerinde gozlenen morfolojik varyasyonlarin bilinmesi, saglikli
degerlendirmeler agisindan ¢ok onemlidir. Bu varyasyonlar goz Oniine alinmadan yapilan yeni

takson yayinlari, ciddi derecede bilgi kirliligine neden olmaktadir.

Onerilen Alinti:

Behget, L. & Yapar, Y. (2020). Silene hamzaoglui (Caryophyllaceae) i¢in yeni popiilasyonlar ve yeni bir sinonim.
Tiirler ve Habitatlar 1(1): 7-13.
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Silene hamzaoglui Budak, 2010 yilinda Yozgat ili Cekerek ilgesi Kurtagili ve Fakidagl
koyleri arasindan toplanmis Orneklere dayanilarak tanimlanmistir (Budak & Kog¢ 2011). Tiir, her
ikisi de Karaman ili Ermenek ilgesi civarinda endemik olan S. duralii Bagc1 ve S. capillipes Boiss.
& Heldr. tiirlerine benzerlik gosterir (Coode & Cullen 1967; Bagci 2008). Ancak onlardan; habit,
govde, taban yapragi, brakte ve brakteyol gibi vejetatif ve petal, antofor, kapsiil ve tohum gibi
generatif karakterler bakimindan ayrilir.

Silene magenta Yild. & Kilig ise, 2017 yilinda Bingdl ili Kigr ilgesi sinirlarindan toplanmis
ornekler temel alinarak “yeni tiir” olarak tanimlanmistir (Yildirimli & Kili¢ 2017). Orijinal yayinda
yakin tiir olarak, Yozgat Cekerek ilgesinden tanimlanmis S. hamzaoglui ile Usak ve Antalya
civarinda yetisen S. phrygia Boiss. ile karsilastirilmistir (Budak & Kog¢ 2011; Coode & Cullen
1967). Ozellikle sahip oldugu cigek karakterleri nedeniyle S. phrygia’dan net olarak ayrilan tiir, S.
hamzaoglui’dan bazi 6l¢iim ve yorum farkliliklarina dayanilarak ayrilmistir.

Bingdl ve Elazig illerinde 2014-2016 yillar1 arasinda yapilan botanik gezileri esnasinda bazi
ilging Silene L. (Caryophyllaceae) ornekleri toplanmistir. Yapilan inceleme ve literatiir taramasi
sonucunda, s6z konusu drneklerin Yozgat’tan tanimlanan Silene hamzaoglui Budak oldugu tespit
edilmistir (Coode & Cullen 1967; Budak & Kog¢ 2011). Ayrica 2019 yilinda yapilan arazi
caligmalarinda, Bingol merkeze bagli Asagikoy ve Ortakdy cevrelerinde yine tlire ait ¢cok sayida
cicekli ve olgun kapsiilli 6rnekler toplanmustir.

Burada Yozgat’tan tanimlanmig Silene hamzaoglui ile Bing6l’den tanimlanmis S. magenta
tiirleri orijinal yayinlar, izotip 6rnekler ve Bing6l ve Elazig’dan toplanmis ¢ok sayida ornek dikkate
alinarak taksonomik bakimdan karsilastirlmistir (Coode & Cullen 1967; Budak & Kog¢ 2011;
Yildirimh & Kilig 2017).

MATERYAL VE METOT

Calismanin materyalini 2014-2019 yillar1 arasinda Bing6l ve Elazig illerinden toplanan ornekler,
Silene hamzaoglui ve S. magenta tiirlerine ait izotip Ornekler ile ilgili literatiir olusturmaktadir
(Coode & Cullen 1967; Budak & Kog 2011; Yildirimli & Kilig 2017). Calisma kapsaminda Bingol
ve Elazig illerinden toplanan érnekler, Bingdl Universitesi Fen Edebiyat Fakiiltesi (Bingdl Univ.
Herb.) herbaryumunda muhafaza edilmektedir.

SONUCLAR VE TARTISMA
Taksonomik islem

Silene hamzaoglui Budak, Turk J Bot 35(3): 285—289 (2011)!

Tip. Tirkiye. B5 Yozgat: Cekerek, between Kurtagili and Fakidagh village, 1140-1180 m,
calcareous rocky places, 22.05.2010, U.Budak & M.Kog 941 (holotip: Yozgat Bozok Univ. Biyoloji
Boéliimii Herbaryumu, izotip: Yozgat Bozok Univ. Biyoloji Béliimii Herbaryumu, ANK, GAZIY).

= Silene magenta Yild. & Kilig, Ot Sistematik Botanik Dergisi 24(2): 1-8 (2017)! Tip: Tirkiye. B8
Bing6l: Kigi, Karakogan-Sancak yol ayrimindan sonra yaklasik 6. km, 1450 m, 24.05.2017,
S.Yildirnmli 43367 & O.Kilig (holotip: Yildirnmli Otluk’u, izotip: ANK, EGE, GAZI!, HUB,
PAMUK, Yildirimli Otluk’u), syn. nov.
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Taksonomik notlar

Bingdl ve Elazig’dan 2014-2016 yillart arasinda toplanan Silene ornekleri, S. hamzaoglui olarak
teshis edilmis ve Bingdl Universitesi Fen Edebiyat Fakiiltesi herbaryumunda muhafaza altina
almmuagtir. 2017 yilinda tanimlanmis olan S. magenta tiiriinlin, daha once Bingdl’den toplanmis ve
S. hamzaoglui olarak teshis edilmis 6rneklerle ayni yerden toplanmis olmasi dikkat ¢ekmistir. Bu
durum, Bingdl ve Elazig’dan toplanmis Orneklerin hangi tiire ait oldugu konusunda siiphe
uyandirmistir. Bunun iizerine, 2014-2016 yillar1 arasinda toplanan Silene 6rnekleri ile S. magenta
ve S. hamzaoglui tiirlerinin orijinal betimlemeleri ve GAZI herbaryumunda bulunan izotip 6rnekleri
karsilagtirmali olarak incelenmistir (Budak & Kog¢ 2011; Yildirimli & Kilig). Yapilan inceleme
sonucunda, toplanan 6rnekler ile S. magenta ve S. hamzaoglui tiirlerinin gerek goriiniim ve gerekse
taksonomik karakterler bakimindan benzer oldugu goriilmiistiir (Sekil 1 ve 2).

Ayrica, Silene magenta’nin orijinal yayininda yer alan betimleme ile GAZI herbaryumunda
bulunan izotip ornegi arasmnda &nemli uyusmazliklar oldugu tespit edilmistir. Ote yandan, S.
hamzaoglui orijinal betimlemesi ve izotip 6rnegi ile S. magenta olarak tanimlanan 6rnekler arasinda
bazi 6l¢ii farkliliklart tespit edilmistir (Tablo 1).

Tablo 1. Silene magenta’nin orijinal betimlemesi, S. magenta’nin izotip 6rnegi ile Bingdl ve
Elazig’dan toplanmis S. hamzaoglui 6rnekleri ve S. hamzaoglui’nun orijinal betimlemesi ve izotip
orneginin karsilastirilmasi.

Karakterler S. magenta’nin S. magenta’nin izotip 6rnegi | S. hamzaoglui’nun
orijinal betimlemesi ile Bingol ve Elazig’dan orijinal betimlemesi
(Yildirimli & Kilig toplanmis S. hamzaoglui ve izotip Ornegi
2017) ornekleri (Budak & Kog 2011)

Kisir siirgiin genellikle yok var var

Nod sayisi 1-3-nodlu 3-8-nodlu 2-5-nodlu

Pedisel boyu c. 2-5mm 2-8 mm 3-8 mm

Kaliks 6-8 x 3—4 mm 8-11 x 3-5mm 6-10 x 2.5-5 mm

Kaliks tiip boyu | 5 mm 6.5-9 mm 6-9 mm

Kaliks dig boyu | 1 mm 1.5-2 mm 1.2-2 mm

Petal boyu 8-15 mm 10-16 mm 10-11 mm

Petal limb boyu | 5-10 mm 5-8 mm 5-6 mm

Petal klav boyu | 5 mm 5-8 mm 5-5.5 mm

Filament boyu c.3mm 8-14 mm 8-11 mm

Anter rengi acik kahverengi acik mor acik mor

Antofor boyu c.1-2mm 2-3 mm 2.5-3.5mm

Kapsiil 5—6 x 3-5 mm 8-10 x 4-6 mm 7-11 x 4-5.5 mm

S6z konusu oOl¢ii farkliliklarinin  Yozgat ve Bingdl arasindaki iklimsel farkliliklardan
kaynaklandig1 diisiiniilmistiir. Soyle ki Yozgat ilinin yillik yagis miktar1 ortalamasi1 562.5 mm ve
ortalama sicakligi 9.1 °C’dir. Bing61’iin ise yillik yagis miktar1 ortalamasi 943.3 mm ve ortalama
sicakligr 12.1 °C’dir (MGM 2020). Buna gore, Bingdl Yozgat’a gore daha sicak ve yagishdir. Bu
durum, Bingdl orneklerinin bazi karakterler bakimindan neden daha biiyiik olusunu agiklamaktadir
(Tablo 1).
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Sekil 1. Silene hamzaoglui Bingdl 6rneginden gérﬁnﬁm (A), ¢i
olgun kapsiil (C).

10
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Silene magenta orijinal yayininda, yakin tiir olarak S. phyrigia ve S. hamzaoglui tiirleriyle
karsilagtirilmistir. Tir, taban yapraklarinin seritsi-mizraksi (seritsi degil), ¢igekdurumunun ¢ok
cigekli (az cigekli degil), kaliksinin tiiysiiz veya ugta kisa piloz tiiylii (tamamen tiiysiiz degil) ve
petallerin magenta renkte (beyaz degil) olmasiyla S. phyrigia’dan ayrilmistir (Coode & Cullen
1967; Yildirirmh & Kilig 2017).

Sekil 2. Silene hamzaoglui (A) ve S. magenta (B)’nin izotip 6rnekleri (GAZI).

Tiriin Silene hamzaoglui ile ayriminda ise, genellikle i¢ ice girmis Ol¢iim degerlerinin
kullanilmas1 veya mevcut morfolojik yapilarin farkli ifade edilmesine dayali bir karsilastirma yolu
tercih edilmigtir. Soyle ki: S. magenta’nin orijinal betimlemesinde kisir siirgiinlerin “genellikle
olmadig1” belirtilmistir. Oysaki orijinal yayinda yer alan “Sekil 1 ve 4” te kisir siirgiinler agikga
goriilmektedir. S. magenta’da bitki boyunun 55-70 cm oldugu (35-55 cm degil) belirtilmistir.
Oysaki orijinal yayinda yer alan “Sekil 17 deki bitkinin boyu en fazla 20 cm’dir. S. magenta’da nod
sayisinin 1-3 oldugu (yogun yaprakli degil) belirtilmistir. Oysaki orijinal yayinda yer alan “Sekil 3
deki bireylerde nod sayisi en az 4-6’dir. S. magenta’da govde alt kisminin tiiysiiz veya havli oldugu
(hirsut degil), yapraklarin havli oldugu (hirsut veya silli degil), brakte kenarlarinin yogun piloz
oldugu (kaneskent degil) ve kaliks damarlarinin tiiysiz oldugu (seyrek kaneskent degil)
belirtilmistir. Oysaki S. magenta ve S. hamzaoglui izotip 6rnekleri ile Bing6l ve Elazig ornekleri
incelendiginde tiiylenme durumunun ve tiiy tiplerinin benzer oldugu, S. hamzaoglui orijinal
yayininda bazi organlardaki tily tiplerinin ifade edilmesinde hatali terimler kullanildigr anlagilmistir
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(hirsut gibi). S. magenta’da petal renginin magenta oldugu (pempe degil) belirtilmistir. Oysaki S.
magenta ve S. hamzaoglui orijinal yaymnlar1 ve izotip ornekleri ile Bingdl ve Elazig ornekleri
incelendiginde petal renginin aym oldugu goriilmiistiir. S. magenta’da petal kilavi kenarinin piloz
oldugu (silli degil) belirtilmistir. Oysaki S. magenta ve S. hamzaoglui izotip 6rnekleri ile Bing6l ve
Elaz1g Ornekleri incelendiginde tiiy tipinin aymi oldugu, “piloz” yerine “silli” teriminin
kullanilmasinin daha uygun olacagi goriilmistiir. S. magenta’da antofor boyunun 1-2 mm oldugu
(2.5-3.5 mm degil) belirtilmistir. Oysaki S. magenta izotip 6rnegi ile Bing6l ve Elazig 6rnekleri
incelendiginde antofor boyunun 2-3 mm oldugu goriilmiistiir. Ve son olarak, S. magenta’da kapsiil
boyunun yaklasik 6 mm oldugu (7-11 mm degil) belirtilmistir. Oysaki S. magenta izotip 6rnegi ile
Bingdl ve Elazig ornekleri incelendiginde kapsiil boyunun 8-10 mm oldugu goriilmiistiir (Budak &
Kog 2011; Yildirimli & Kilig 2017).

Yukarida verilen karsilastirma ve inceleme sonuglarindan anlasilacagi iizere, Silene magenta
tiirlinlin yaymlanma siirecinde ¢ok sayida dl¢iim ve yorum hatasi yapilmistir. Ayrica bu siiregte, S.
magenta olarak adlandirilan Bing6l ornekleri ile ANK ve GAZI herbaryumlarinda bulunan S.
hamzaoglui tip 6rneklerinin yeterince incelenmedigi de anlagilmaktadir.

Omeklere ve literatiirlere dayali olarak yapilan degerlendirme sonucunda; Silene magenta
olarak adlandirilan 6rneklerin, S. hamzaoglui tiiriiniin Bingdl popiilasyonuna ait olduguna ve S.
magenta’nin S. hamzaoglui altinda sinonim olmasi gerektigine karar verilmistir. Ayrica bu
degerlendirmenin bir sonucu olarak, S. hamzaoglui tiiriiniin yayilis alaninin Yozgat’tan baslayarak
doguya dogru Elazig ve Bing61’e kadar genisledigi de sdylenebilir.

Koruma durumu

Simdiye kadar sadece tip adresinden (Yozgat, Cekerek) bilinen Silene hamzaoglui, orijinal
yayininda CR [Bla] tehdit kategorisinde degerlendirilmistir (Budak & Kog¢ 2011). Bu ¢alismada
Bingdl ve Elazig’dan belirlenen yeni popiilasyonlar, tirtin tiikkenme riskinin yeniden
degerlendirmesini zorunlu kilmistir. Son verilere gore; tiiriin biri Yozgat, altis1 Bing6l ve biri Elazig
olmak {izere toplam sekiz farkli adreste yetistigi tespit edilmistir. Bu durum tiiriin parcali bir
yayilisa sahip oldugunu gostermektedir. Ote yandan Bingdl adresleri “Bingdl merkez”, “Adakli” ve
“Kig1” olarak {i¢ farkl1 popiilasyon seklinde degerlendirilebilir. Dolayisiyla tiiriin Yozgat, Bingol ve
Elaz1g’dan bilinen bes ayr1 popiilasyonu oldugu sdylenebilir. Orijinal yayinda, tiiriin Yozgat
popiilasyonunun 100 km?’den daha az bir dagilisa sahip oldugu belirtilmistir (Budak & Kog¢ 2011).
Habitat, anakaya ve iklim benzerligi dikkate alindiginda, Bingdl ve Elazig popiilasyonlarinin ise
yaklagik 3.000 km?®’lik bir dagilisa sahip oldugu tahmin edilmistir. Tiiriin dagilis gosterdigi tiim
popiilasyonlarin kismen veya tamamen tarla agma ve asir1 otlatma gibi tehditlerle kars1 karsiya
kaldig1 soOylenebilir. Tiim bu veriler degerlendirildiginde tiirtin Tehlikede (EN, Endangered)
smifinda ve [BI1b(ii,iii,iv)] tehdit kategorisinde degerlendirilmesi gerektigine karar verilmistir
(TUCN 2012; IUCN Standards and Petitions Subcommittee 2017).

Incelenen drnekler

Silene hamzaoglui. Tiirkiye. BS Yozgat: Cekerek, Kurtagili-Fakidagl kdyleri arasi, 1140-1180 m,
kalker kayaliklar, 22.05.2010, U.Budak & M.Ko¢ 941 (GAZI, izotip); B7 Elazig: Agm, Konak
mezras1 giineybatis;, 890 m, bozkir, 12.06.2016, V.Celik 1161 (Bingdl Univ. Herb.); B8 Bingdl:
AsagikOy-Ortakoy arasi, 1506 m, orman agiklari, 24.05.2019, L.Behcet 16548 & Y.Yapar (Bingol
Univ. Herb.); Adakli dogusu, golet ¢evresi, 1500 m, bozkir, 31.05.2015, Y.Yapar 1138 (Bingdl
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Univ. Herb.); Adakli, Cetan koyii giineyi, 1549 m, bozkir, 17.05.2014, Y.Yapar 135 (Bingél Univ.
Herb.); Adakli, Karagubuk koyii ¢ikisi, 1337 m, yol kenarlari, 20.05.2016, Y.Yapar 1781 (Bingol
Univ. Herb.); Sancak-Kig1 yolu, Canak¢1 mezrasi, 1313 m, yol kenarlari, 05.06.2015, Y.Yapar 1202
(Bingdl Univ. Herb.); Kig1, Karakogan-Sancak yol ayrimindan sonra y. 6. km, mezarlik yakini, yol
kiyis1, yamag, 1450 m, 24.05.2017, S.Y1ldiriml1 43367 & O.Kiligc (GAZI, Silene magenta izotipi).

TESEKKUR
Bingdl ornekleri ile Silene hamzaoglui ve S. magenta izotip drneklerini inceleyerek katkida bulunan
Prof. Dr. Ergin Hamzaoglu’na (Gazi Universitesi) tesekkiir ederiz.
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Bu ¢alisma 1.Uluslararas: Bitki Biyolojisi Kongresi kapsaminda 6zet olarak sunulmustur (10-12
Mayis 2018, Konya, Tiirkiye).
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Abstract

In this study, Minuartia granuliflora was presented as a new record for the flora of Turkey. Besides, Minuartia
corymbulosa var. breviflora was rediscovered and was proposed as the CR [B1-a] category according to the
IUCN criteria. Description, photos and distributions of the taxa were given.

Keywords: Caryophyllaceae, new record, Minuartia, rediscovery, Turkey

Tiirkiye’de Minuartia (Caryophyllaceae) cinsine katkilar

Ozet

Bu ¢alismada, Minuartia granuliflora Tirkiye florasi i¢in yeni kayit olarak verildi. Ayrica, Minuartia
corymbulosa var. breviflora yeniden kesfedildi ve ITUCN kriterlerine gére CR [B1-a] kategorisi olarak onerildi.
Taksonlarin betimlemesi, fotograflar1 ve dagilislart verildi.

Anahtar kelimeler: Caryophyllaceae, yeni kayit, Minuartia, yeniden kesif, Tiirkiye

INTRODUCTION

Minuartia L. is in the subfamily Alsinoideae (DC.) Fenzl of the family Caryophyllaceae Juss. It
comprises ca. 120 species and occurs in the northern hemisphere, with one species native to Brazil
and Chile (Bittrich 1993). The genus Minuartia is comprised of about 54 species, mostly in
Mediterranean Europe and eastward into south-central Asia. Minuartia (sects. Minuartia and
Plurinerviae McNeill) includes 34 taxa in the flora of Turkey (McNeill 1967; Davis et al. 1988; Tan
& Vural 2000). As a result of recent studies, five species, Minuartia turcica Kog, M. aksoyii Ko¢ &
Hamzaoglu, M. buschiana Schischk subsp. artvinica Ko¢ & Hamzaoglu, M. hamzaoglui Ko¢ &
Aksoy and M. torosensis Ko¢ & Hamzaoglu, were added to this genus (Kog et al. 2011; 2012;
2019; Kog¢ & Aksoy 2013). As a result, the total number of taxa in this genus was increased to 39 in
Turkey.

The authors collected some interesting Minuartia specimens from Kop Mountain (Bayburt,
Turkey) and between Eskisehir and Bursa (Turkey) during the project supported by the Bozok
University to revise the Turkey sect. Minuartia taxa (Caryophyllaceae). These specimens were
compared with related species with records in the literature (McNeill 1963; 1967; Rechinger 1964,

Suggested Citation:
Kog¢, M., Hamzaoglu, E. & Aksoy, A. (2020). Contributions to the genus Minuartia (Caryophyllaceae) in Turkey.
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1988; Zohary 1966; Halliday 1976; Davis et al. 1988; Kamari 1997; Schischkin 1936; Bojnansky &
FargaSova 2007). The studies showed that these specimens are representatives of a new record and
one rediscovered taxon in Turkey. Measurements and other details given in the description are
based on herbarium specimens in the Biology Department of the Gazi University (GAZI) and on
field observations.

MATERIAL AND METHOD

The collected specimens were first compared with the similar species from the Flora of Turkey and
the East Aegean Islands and as well as the Flora of the U.S.S.R., Flora Europaea, Flora Iranica,
Flora of Lowland Iraq, Flora Palaestina and Flora Hellenica for identification (Schischkin 1936;
Rechinger 1964; 1988; Zohary 1966; McNeill 1967; Halliday 1976; Davis et al. 1988; Kamari
1997). Pictures were taken with an Olympus SZX-16 Stereo Microscope and DP 72 digital camera.
The vegetative parts were measured with a ruler with an accuracy of 0.5 mm and the floral
characteristics were studied using an ocular micrometer. The specimens collected were deposited in
the GAZI herbarium (Gazi University, Ankara, Turkey).

RESULTS AND DISCUSSION
Taxonomic treatment

Minuartia granuliflora (Fenzl) Grossh., FI. Kavk. II: 381 (1842) (Figures 1 and 3).

Type. Parts of Transcaucasia bordering on Turkey, Nordm. s. n. (LE?).

Description. Tufted, perennial herb. Stem erect or ascending, 5-15 cm, puberulent below, glandular
above, greenish. Leaves subulate-setaceous, 5-12 x 1-1.5 mm, puberulent, 3-nerved, greenish; apex
acute to acuminate; leaf fascicles open at flowering time. Inflorescences lax, 3—10-flowered,
glandular, reddish-greenish. Bracts ovate, 1.5-3 x 1-1.5 mm, glandular, 3-nerved; apex acute.
Pedicels 2-5 mm, flowered and seeded erect, glandular. Sepals ovate or ovate-lanceolate, 2—4 x 1—
1.4 mm, glandular, distinctly 1-midveined and 2 faint lateral veins, reddish-greenish but median
nerved white; apex acute; margins 0.1-0.2 mm membranous. Petals rotund or widely ovate, 2-5 x
0.9-2 mm, usually exceeding sepals, white; apex obtuse; base cuneate. Stamens 10; filaments 1-3
mm long; staminal glands prominent, at the base of outer filaments, bipartite, 5 in number, whitish-
orange. Styles 1-2 mm. Capsule ovoid, 2-3.5 x 1-1.5 mm, 3-6-seeded, 2/3 as long as sepals. Seeds
dark brown, reniform, 1-1.2 x 0.7-0.9 mm; lateral and dorsal surface tuberculate. FI. 7, 1815-2500
m, stony places.

Distribution. Caucasus, Russia and Turkey.

Minuartia corymbulosa (Boiss. & Balansa) McNeill var. breviflora (Boiss.) McNeill, Notes Roy
Bot Gard Edinburgh 24: 380 (1963) (Figures 2 and 3).

Type. [Turkey. B4 Ankara]: Prope Angoram Galatiae, Wiedemann s.n. (holo. G, with barcode
G00150382, seen as photo!).

Description. Caespitose, perennial herb. Stem ascending, 10-15 cm, puberulent below, glandular
above, greenish. Leaves linear-setaceous, 6-10 x 0.7-1 mm, glabrous or puberulent, 3-nerved,
greenish; apex acute to acuminate; leaf fascicles close at flowering time. Bracts ovate-deltoid, 1.5
2.5 x 0.8-1.2 mm, glandular, 3-nerved; apex acute. Pedicels 0.5-5 mm, erect, glandular.
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Inflorescences compact, 3—10-flowered, glandular, greenish. Sepals ovate-lanceolate, 2-3 x 0.8-1.3
mm, glandular, distinctly 1-midveined and 2 faint lateral veins, greenish but median nerved white;
apex acute; margins 0.1-0.2 mm membranous. Petals widely ovate, 2-3.5 x 1-1.5 mm, usually
exceeding sepals, white; apex obtuse; base cuneate. Stamens 10; filaments 1.5-3 mm long; staminal
glands prominent, at the base of outer filaments, bipartite, 5 in number, whitish-orange. Styles 24
mm. Capsule ovoid, 1.5-2 x 0.7-1 mm, 3-6-seeded, 2/3 as long as sepals. Seeds brown, reniform,
1-1.2 x 0.7-0.9 mm; granulate, lateral and dorsal surface tuberculate. FI. 7, 760 m, stony places.

Distribution. Endemic for Turkey.
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Figure 1. Minuartia granuliflora (M.Kog 600). A. habit, B. cyme, C. bract, D.
sepal, E. petal, F. staminal gland (*), G. capsule.
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Figure 2. Minuartia corymbulosa var. breviflora (M.Kog 1288). A. habit, B. cyme,
C. bract, D. sepal, E. petal, F. staminal gland (*), G. capsule.

Taxonomic notes

Specimens collected in the vicinity of Bayburt were investigated first according to the Flora of
Turkey and the East Aegean Islands, and afterwards according to the Flora of the U.S.S.R. (McNeill
1967; Schischkin 1936). These specimens are like Minuartia erythrosepala (Boiss.) Hand.-Mazz.
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var. erythrosepala (Boiss.) Bornm. due to having ovate to ovate-lanceolate sepals and usually red-
tinted sepals. However, this specimen is different from this species, with petals that are usually 1.25
times longer than the sepals. As a result of these investigations, it was noticed that specimens were
from the Minuartia granuliflora taxon, showing a distribution in Russia. As it can be understood
from the type address, the taxon was collected from Turkey’s border but its presence in Turkey
could not be identified. It was indicated as a footnote that some specimens collected in the vicinity
of Bayburt, in the flora of Turkey by McNeill are like this taxon, while the type picture of the taxon
was not reached. However, it was found that description of the taxon was matched one-to-one with
Minuartia granuliflora in the Flora of the U.S.S.R. Therefore, it was decided that the taxon is a new
record for the flora of Turkey.
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Figure 3. Distribution of Minuartia granuliflora (®) and Minuartia corymbulosa var.
breviflora (A) in Turkey.

Specimens collected in the vicinity of Eskisehir were investigated according to the Flora of
Turkey and the East Aegean Islands (McNeill 1967). As a result of this investigation, it was
understood that specimens are from the taxon called Minuartia corymbulosa var. breviflora. The
taxon is different from the other two varieties with sepals broadly ovate and petals exceeding sepals.
The taxon is only known from Ankara where it is a type address and is not found in any other
collection record. Moreover, the taxon is in the EX category according to the Red Data Book of
Turkish Plants published by Tuna Ekim et al. (2000). As a result of this study, both a second
locality was determined for the taxon and it was rediscovered. Also, the Critically [CR: Bla]
category was proposed for the taxon in the EX category (Ak¢akaya 2016).

Specimens examined

Minuartia granuliflora. Turkey. A8 Bayburt: Between Bayburt and Askale, Kop Mountain,
Calidere village, 1815 m a.s.l., 12.07.2009, M.Kog¢ 600, Hamzaoglu & Budak (GAZI).

Minuartia corymbulosa var. breviflora. Turkey. B3 Between Eskisehir and Bursa, around So6giit,
760 m a.s.l., 17.07.2010, M.Kog 1288 (GAZI).
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Ozet

Eskisehir’den (Tiirkiye) toplanan 6rnekler, bilim diinyasi i¢in yeni bir tiir olarak tanitildi. Dianthus dumanii
(Caryophyllaceae) olarak adlandirilan tiir, yaklagik olarak 700—-800 metre araligindaki jipsli bozkirlarda yetisir.
Petal iistiiniin kremsi-beyaz, epikaliks pullarinin genis zarl ve gigeklerinin kisa olmasi tiirii yakin oldugu D.
zonatus taksonlarindan ayiran en belirgin 6zelliklerdir. Tiriin betimlemesi, yakin taksonlarla karsilagtirilmast,
fotograflari, yayilis1 ve ekolojik tercihleri verilmistir.

Anahtar kelimeler: Dianthus, Orta Anadolu, taksonomi, Tiirkiye, yeni tiir

Dianthus dumanii: A new species from the Central Anatolian gypsum-
bearing steppes

Abstract

The specimens collected from Eskisehir, Turkey, have been identified as a new species for the world of science.
The species, which is named Dianthus dumanii (Caryophyllecae), grows in gypsum-bearing steppes at elevations
of approximately 700—800 meters. The creamy-white on top of the petals, the epicalyx scales with broad
membranes and the fact that the flowers are short are the most evident characteristics, which differentiate the
species from similar species. The description of the species, comparison with the similar taxa, photographs,
distribution and ecological preferences have been given.

Keywords: Dianthus, Central Anatolia, taxonomy, Turkey, new species

GIRIS

Caryophyllaceae Juss., “pembe familya” veya “karanfilgiller” olarak adlandirilir. APG III sistemine
gore, Amaranthaceae Juss., Cactaceae Juss., Polygonaceae Juss. gibi diger 33 dikotil familya ile
birlikte Caryophyllales takimina dahil edilmistir (APG I 2009). Familyanin diinya genelinde 81
cinsi ve yaklasik 2.650 tiirii bilinir (Christenhusz & Byng 2016). Tiirkiye’de ise, icerdigi yaklasik
550 tiirle en biiyiik besinci familya konumundadir. Caryophyllaceae Tiirkiye florasinin yaklasik
%06’s1n1 olusturur ve 250 civarinda endemik tiir icerir. Takson sayist bakimindan sirasiyla Silene L.,
Dianthus L., Gypsophila L., Minuartia L. ve Arenaria L. familyanin biiyiik cinsleridir (Giiner vd.
2012).

Dianthus (Karanfil) cinsi Caryophyllaceae familyasinin Caryophylloideae Arn. alt
familyasina ait Caryophylleae Lam. & DC. oymaginda yer alir (Bittrich 1993). Diinya genelinde
yaklagik 320 tiir iceren Dianthus cinsinin gen merkezi Akdeniz fitocografik bolgesi olarak kabul
edilir (Mabberley 2008). Devlet sinirlar1 temel alindiginda, Tiirkiye sahip oldugu 82 Dianthus tiiri
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Hamzaoglu, E. (2020). Dianthus dumanii: Orta Anadolu jipsli bozkirlarindan yeni bir tiir. Tirler ve Habitatlar 1(1):
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ile diilnyanin en zengin iilkesi konumundadir. Cins Flora Europaea’da 121, Flora of the USSR’de
78, Flora Iranica’da 49, Flora of Syria, Palestine and Sinai‘de 19, Flora of Lowland Irag ve Flora
of Cyprus‘ta 3’er tiir ile temsil edilir (Post & Dinsmore 1932; Schischkin 1936; Rechinger 1964;
1988; Meikle 1977; Tutin & Walters 1993; Hamzaoglu & Kog¢ 2019a; 2019b). Tiirkiye bu
zenginligini; barindirdig klimatik, topografik ve jeolojik ¢esitliligin dogal bir sonucu olarak ortaya
c¢ikan habitat zenginligine bor¢ludur (Davis 1965; ilhan 1976).

Dianthus ismi, ilk kez Carl Linnaeus (1707—1778) tarafindan Species Plantarum adli eserde
bir cins adi olarak kullanilmistir. Cins, bu eserde toplam 15 tiirle birlikte tanitilmistir. Bunlardan
Dianthus barbatus L., D. carthusianorum L. ve D. armeria L. tiirleri Tiirkiye’de de yetismektedir.
Linnaeus bu eserinde Dianthus cinsinin betimlemesini yapmamis, gruplara veya seksiyonlara
ayirmamistir. Cinse dahil edilen az sayidaki tiirii, ¢igeklerin kiimeli veya tek olusu, bitkinin otsu
veya calimsi olusu, kaliksin ve petalin sekli gibi olduk¢a temel karakterler kullanarak ayirmistir

(Linnaeus 1753).

MATERYAL VE METOT

Yeni tiire ait drnekler Haziran ve Agustos aylarinda Eskisehir ili, Glinyiizii ilgesine bagli Kavuncu
ve Fatih koyleri arasindan toplandi (Orta Anadolu, Tiirkiye). Orneklerin teshis ve
degerlendirilmesinde ilgili literatiirler ve GAZI, ANK, HUB, ISTO, ISTE, KNYA, VANF, EGE, E
ve K harbaryumlarinda bulunan 6rneklerden yararlanildi (Reeve 1967; Hamzaoglu & Kog 2019c¢).
Orneklerin incelenmesinde Leica EZ4 stero mikroskop, tiire ait fotograflarin ¢ekiminde Samsung
S7 mobil telefon ve tiir betimlemesinde verilen dl¢iilerde 0.5 mm hassasiyetinde cetvel kullanildi.

SONUCLAR VE TARTISMA
Taksonomik islem

Dianthus dumanii Hamzaoglu, sp. nov. (Sekil 1 ve 2).

Tip. Tirkiye. Eskigehir: Giinyiizii, Kavuncu ve Fatih koyleri arasi, yaklagik 3. km, 750 m, 36S
405276 D - 4363002 K, jipsli bozkir, 25.06.2019, E.Hamzaoglu 7624 (holotip: GAZI, isotip: GAZI,
ANK, HUB).

Diyagnoz. Dianthus dumanii is related to D. zonatus s.l. It differs from this species mainly by outer
and inner epicalyx scales with 0.6—0.9 mm and 0.9—1.3 mm wide scarious margins (not 0.1—0.5 mm
and 0.3—0.8 mm); calyx 11-15 mm long (not 16-24 mm); petal limb creamish-white above (not
pinkish-purple); petal claw 9—13 mm long (not 13-21 mm).

Betimleme. Cok yillik, puslu, demetsi otlar. Gévdeler dik veya egik, 15—35 cm boyunda, tabanda
1-1.5 mm eninde, genellikle ortadan veya lstten dallanmis, tamamen havl, 4—8-diigiimlii. Kisir
siirglin yapraklar1 seritsi, tabanda siskin ve plskiilimsii dizilmis, enine kesitte yassi veya *
silindirik, havli, kenarlar pirtikli, u¢ sipsivri, govde yapraklar1 kadar. Govde yapraklar
ciceklenmede genellikle kuruyucu; orta yapraklar seritsi, 25—40 x 0.7—1 mm, enine kesitte yassi,
govdeden ayrik, diiglimarasina * esit veya yaklasik 1/2'si kadar, yumusak, havl, 1-3-damarli,
kenarlar piirtiikld, ug sipsivri, kin boyu eninin 1.5-2 kat1 kadar; iist yapraklar seritsi-ipliksi, enine
kesitte yassi veya * silindirik, taban yesil ve siskin degil. Cigekdurumu gevsek simoz, ¢icekler dal
ucunda 2—4’1ii veya bazen tek; pediseller 10—25 mm, seyrek havli, yesil. Kaliks pullar1 4(—6) adet;
en distakiler kikirdaksi, samanrengi veya yesil, tabanda damarsiz, uca dogru silik 3—7-damarli,
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tilysiiz veya uca dogru havli, kalikse basik veya ayrik, kaliksin 1/2—2/3’1 kadar, tersmizraksi, 7—11
x 3—4 mm, kenar 0.5—1 mm eninde zarsi, u¢ sivri veya sivri-kiit, kilg¢ikli, kilgik tiim pulun
2/5—1/2’si kadar; en igtekiler kikirdaksi, samanrengi veya yesil, tabanda damarsiz, uca dogru silik
5—7-damarl, tliysiiz, kalikse basik veya ayrik, kaliksin 1/2—2/3’1 kadar, tersmizraksi, 8—12 x 4-5.5
mm, kenar 1—1.4 mm eninde zars1, ug kiit veya kiit-kesik, kilgikli, kil¢ik tiim pulun 1/6—2/5’1 kadar.
Kaliks silindirik-mizraksi, 11-15 x 3—4 mm, tabanda silik, uca dogru belirgin 35—40-damarli,
tilysiiz, yesilimsi veya bazen dislere dogru morumsu; disler dikdortgen-mizraksi, 3—4.5 x 1-1.5
mm, tiiysiiz, 5—7-damarli, kenar silli ve genis zarsi, ug sivri ve mukrolu. Petal 14—20 mm boyunda;
aya genisce kuneat veya yuvarlagimsi, list kremsi-beyaz, alt sarimsi-yesil, 5—7 x 3.5-5.5 mm, tim
petalin 1/3’1 kadar, tamami kaliksin disinda, benekli, tiiylii, uca dogru 5—7-disli, disler genis
iicgensi, ayanin 1/7’sinden daha kisa; kilav 9—13 % 0.9—1.2 mm, yaka eni kilav enine + esit. Meyve
kaliksten kisa. Tohumlar genisge eliptik, siyah, 2.6—3.2 x 2.1-2.4 mm.

Paratip. Tirkiye. Eskigehir: Giinyiizli, Kavuncu ve Fatih kdyleri arasi, yaklasik 3. km, 750 m, 36S
405276 D - 4363002 K, jipsli bozkir, 27.08.2019, E.Hamzaoglu 7651 (GAZI, ANK).

Etimoloji. Tir epiteti, Tiirkiye flora ve vejetasyonuna biliylik katkilar saglayan, meslektaslart
arasinda yiiksek bilimsel giivenilirligi olan Prof. Dr. Hayri Duman’in onuruna verilmistir. Prof. Dr.
Hayri Duman, iki cins (Ekimia, Pseudodelphinium) ve 94 cins alti takson tamimlamis, Tirkiye
florast icin ¢ok sayida yeni kayit yayinlamis, cok sayida taksonomik problemin ¢dziimiine katki
saglamisg, bir ¢ok alanin vejetasyonu iizerinde sinekolojik ve sintaksonomik calismalar yapmustir.
Ayrica, Tiirk botanik camiasinda sevilen ve saygi duyulan bir sahsiyet olarak, bir cinse
(Dumaniana) ve 17 cins alt1 taksona ad1 verilmistir.

Tiirkce isim. Dianthus dumanii’ye Tiirkge olarak, kremsi-beyaz petalleri ve atfedildigi kisinin
saygmlhigi dikkate alinarak “Akbey Karanfili” ismi verilmistir.

Habitat ve ekoloji. Tip adresi ve gevresinde yapilan gozlemlere gore; Dianthus dumanii yaklasik
olarak 700-800 metreler arasindaki jipsli bozkirlari tercih eder. Tiiriin ¢igeklenme donemi Haziran-
Temmuz aylaridir. Genellikle az egimli arazileri tercih eden tiiriin habitatinda Thymus leucostomus
Hausskn. & Velen., Minuartia anatolica (Boiss.) Woronow, Asperula bornmuelleri Velen. ex
Bornm., Astragalus karamasicus Boiss. & Balansa ve Scabiosa argentea L. baskin tiirlerdir.
Alisilagelmis bir Orta Anadolu jipsli bozkir goriinimiinde olan habitatta Achillea ketenoglui
H.Duman ve Onobrychis paucijuga Bornm. gibi endemik tiirler de bulunur (Duman 2000; Hedge
1970). Bassia prostrata (L.) Beck, Poa bulbosa L., Gypsophila heteropoda Freyn, Anthemis cretica
L., Stipa holosericea Trin., Gypsophila eriocalyx Boiss., Noaea mucronata (Forssk.) Asch. &
Schweinf., Alyssum sibiricum Willd., Festuca valesiaca Schleich. ex Gaudin, Centaurea virgata
Lam., Euphorbia macroclada Boiss., Thymelaea passerina (L.) Coss. & Germ., Helianthemum
ledifolium (L.) Mill., Artemisia santonicum L., Bromus tomentellus Boiss. ve Allium pseudoflavum
Vved. habitatta yasayan diger gdze ¢arpan tiirlerdir.

Taksonomik notlar

Tiirkiye Florasi’nda yayimlanan Dianthus revizyonunun {izerinden yaklasik 50 y1l gecti. Bu siirecte,
diger cinslerde de oldugu gibi, ¢ok sayida Dianthus 6rnegi toplandi ve incelendi. Yapilan galigmalar
sonucunda, var oldugu kabul edilen 67 tiirden {i¢iiniin Tiirkiye’de yetismedigi tespit edildi. Ote
yandan bilim diinyas1 i¢in 15 yeni tlir tanimland1 ve Tiirkiye florasina 3 yeni tiir kaydi yapildi
(Reeve 1967; Hamzaoglu & Kog 2018; 2019a; 2019b; 2019c¢). Bu sayisal degiskenlik toplam tiir
sayisinin yaklasik %30’una karsilik gelmektedir. 50 yillik siirecte gézlenen bu degiskenlik, Tiirkiye
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Dianthus cinsinin taksonomik problemler i¢erdigini ve zannedildiginden daha fazla gesitlilige sahip
oldugunu géstermektedir.

Sekil 1. Dianthus dumanii tiiriinde goriiniim (A), ¢icekdurumu (B), ¢igekdurumunda
kiimelenmis ¢igekler (C).
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Sekil 2. Dianthus dumanii’de ¢icek ve petal rengi (A), petal ist yiizeyinde
benekler ve tiiyler, (A ve B), en dis (sol) ve en i¢ (sag) epikaliks pulu ve genis
zars1 kenarlar (C).

Dianthus dumanii, petal ayasinin disli ve tiiylii olmasi nedeniyle Dentati Boiss. seksiyonunda
yer alir. Tiir, ayn1 seksiyonda yer alan D. zonatus Fenzl ile yakin akrabadir. Ayn1 zamanda D.
preobrazhenskii Klokov ve D. aticii Hamzaoglu ile de benzerlik gosterir (Reeve 1967; Strid 1997,
Hamzaoglu vd. 2015; Hamzaoglu & Kog¢ 2019c¢). Dianthus zonatus Tiirkiye’de 3 varyete ile temsil
edilir. Bunlardan D. zonatus var. hypochlorus (Boiss. & Heldr) Reeve Bati Toros Daglarinda ve D.
zonatus var. aristatus (Boiss.) Reeve Orta Anadolu’nun dogu ve kuzeydogusunda yetisir. Her iki
varyetede endemiktir. D. zonatus var. zonatus ise Akdeniz ve Ege Bolgeleri ile Orta Anadolu’nun
batisinda yetisir. Varyete, Tiirkiye’den bagka Suriye’nin batisindan (siipheli) ve Dogu Ege
Adalarindan da bilinir. D. preobrazhenskii, Tirkiye’de Agri Dagi ve g¢evresi ile muhtemelen
Ermenistan’da yetisir. D. aticii ise, son yillarda Bilecik, Bolu (Seben) ve Ankara (Nallihan)
civarlarindan toplanmis 6rneklerle tanimlanan, yarigalimsi endemik bir tiirdiir (Sekil 3). Bu verilere
gore, D. dumanii ile D. zonatus var. zonatus ve D. aticii’nin yayilis alan1 bakimindan az ¢ok
ortiistiigii goriilmektedir. Ancak D. aticii’nin yarigalimsi bir tiir oldugu gz 6niine alindiginda, D.
dumanii’nin kendisi gibi otsu olan D. zonatus var. zonatus ile daha yakin iliskide oldugu
sOylenebilir.
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Tiir temelinde karsilastirildiginda; petal ayasi iist ylizeyinin kremsi-beyaz olmasi, Dianthus
dumanii’yi D. zonatus’tan ayiran en belirgin 6zelliktir (Sekil 1 ve 2, Tablo 1). Aslinda D. dumanii
bireyleri ilk goriildiiklerinde “albino” veya daha 6nce D. pallens Sibth. & Sm. tiiriinde goriildiigii
gibi renk varyasyonu gosteren bireyler oldugu diistiniilmiistiir (Hamzaoglu & Kog¢ 2019b). Ve bu
ilging goriintimleri nedeniyle sadece birkag birey toplanmistir. Ancak yapilan incelemede, petallerin
alt ylizeyinin sarimsi-yesil olmasi dikkat ¢ekmistir. Clinkli albino bir ¢i¢ekte, petalin tamamen
beyaz olmasi beklenen bir durumdur. Bu tespitten sonra alana tekrar gidilmis ve daha detayl
gozlemler yapilmistir. Bu gozlemlerde genis bir alan taranmis ve tiim bireylerde petal iistiiniin
kremsi-beyaz oldugu ve birka¢ bagimsiz koyu mor benek tasidigi tespit edilmistir. Oysaki D.
zonatus’ta petal iistii pembemsi-mor renktedir ve tiir epitetinden de anlasilacagi lizere koyu mor

benekler genellikle belirgin bir bolge (zon) olusturur. Ayrica yapilan alan taramasinda, ¢evrede D.
zonatus varyetelerinden herhangi birine rastlanmamuistir.

Table 1. Dianthus dumanii ve D. zonatus varyetelerinin morfolojik karsilastiriimasi.

Karakterler Dianthus D. zonatus var. | D. zonatus var. | D. zonatus var.
dumanii zonatus hypochlorus aristatus
Govde 4—8-digtmlii 4—8-diglimli 4—7-diglimli 7—12-digimlii
Kisir siirgiin govde yapraklar | gdvde govde yok
yapraklari kadar yapraklarinin yapraklarinin en
2—4 kat1 kadar fazla 2 kat1 kadar
Cigekler dal 2-4’1i veya | tek veya bazen | tek tek veya bazen
ucunda bazen tek cift 2-3’lu
En dis kaliks kenar  0.6—0.9 | kenar  0.2—-0.5 | kenar  0.1-0.4 | kenar ¢. 0.2 mm
pullar1 mm eninde zarst | mm eninde zars1 | mm eninde zarst | eninde zarsi
En i¢ kaliks kenar  0.9-1.3 | kenar  0.4—0.8 | kenar  0.3-0.7 | kenar 0.4—0.6 mm
pullar1 mm eninde zars1 | mm eninde zars1 | mm eninde genis | eninde zarsi
zarsl
Kaliks boyu 11-15 mm 17-24 mm 16—22 mm 16—21 mm
Kaliks disleri 3-4.5 mm | 56 mm | 3—6 mm | 3—6 mm boyunda,
boyunda, 5—7-| boyunda, 7-11-|boyunda, 5—7-| 5—7-damarl
damarlh damarh damarh
Petal boyu 14—20 mm 24-31 mm 17-22 mm 19-23 mm
Petal ayasi st kremsi- | ist pembemsi- | ist pembemsi- | list pembemsi-mor,
beyaz, 5-7 X |mor, 810 x7-9 | mor, 5-6 X |5-6xc.5 mm, ucta
3.5-5.5 mm, | mm, ugta 9—11- | 5-5.5 mm, ucta | 9—11-dish
ugta 5—7-disli disli 5—7-disli
Petal kilav boyu | 9-13 mm 16—21 mm 13—17 mm 14—17 mm
Tohum eni 2.1-2.4 mm 2.1-3 mm 1.3-1.8 mm 1.2—1.5 mm

Dianthus dumanii ile D. zonatus arasindaki bir diger 6nemli fark ise, epikaliks pullarinin
kenarlarindaki zars1 goriinlimdiir. Di1s epikaliks pullarinda 0.9 mm’ye kadar ¢ikabilen bu zarsi
goriiniim, igtekilerde 1.3 mm olabilmektedir. Bu oldukga biiyiikk bir degerdir ve D. zonatus ile
karsilastirildignda neredeyse iki kattir. Kaliks ve petal kilav boyu da bu iki tiir arasindaki 6nemli
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farklardandir. Ayrica varyete temelinde ele alindiginda, D. dumanii ile D. zonatus varyeteleri
arasinda bazi benzerlikler olmakla birlikte, olduk¢a 6nemli farkliliklarin da oldugu goriilmiistiir
(Tablo 1). Dianthus dumanii ve iliskili oldugu taksonlarin teshis anahtari asagida verilmistir.
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Sekil 3. Dianthus dumanii (@), D. zonatus var. zonatus (%), D. zonatus var. hypochlorus (1), D.
zonatus var. aristatus (M), D. preobrazhenskii (®) ve D. aticii (®)’in Tiirkiye’deki yayilis.

Yayilis ve koruma durumu

Dianthus dumanii simdilik sadece tip adresinden bilinir. Arazi ¢alismalarinda, tiire ait bireylerin
daha ¢ok az egimli jipsli derin topraklari tercih ettigi gozlenmistir. Jips anakayanin agiga ¢iktigi,
toprak miktarinin az oldugu dik egimli yamaglarda ya hi¢ veya ¢ok az birey gézlenmistir. Aslinda
bu tercih, tiiriin neslinin devami agisindan bir tehlike olusturmaktadir. Soyle ki ¢evredeki az egimli
derin toprakli alanlarin biiylik bir kismi tarim alanina doniistiiriilmiis durumdadir. Ayrica yakin
cevrede iki koy ve birkac biiyiik besi ¢iftligi bulunmaktadir. Koy ve ciftliklere ait yayilim
hayvanlarinin uygun zamanlarda bu jipsli bozkirlarda otlatildigi gézlenmistir. Bazen kapasitenin
iistiinde olan bu otlatmanin, alandaki vejetasyon iizerinde bir baski olusturdugu sdylenebilir. Benzer
habitata sahip yerler dikkate alindiginda, D. dumanii’nin 100 km®’den daha kiigiik bir alanda yayilis
gosterdigi tahmin edilmektedir. Tek adresten bilinmesi, tahmin edilen yayilis alani genisligi ve
ongoriilen tehditler bir arada degerlendirildiginde tiiriin tiikenme riski i¢in Kritik [CR: Blab(i,iii)]
sinift Onerilmistir (Akgakaya 2016).

Dianthus dumanii ve iliskili oldugu taksonlar icin teshis anahtari
1. Petallerin iistii kremsi-beyaz; en igteki kaliks pullarinin kenarlari 0.9—1.3 mm eninde zarsi;

kaliksler 11=15 MM ..o Dianthus dumanii
1. Petallerin iistii pembe veya pembemsi-mor; en igteki kaliks pullarinin kenarlar1 0.1-0.8 mm

eninde zarst; Kaliksler 1627 MM ......ccviiiiiiiiii et re e e et ae e e e e nrae e e e ennees 2
2. Bitki yarigalims; kisir siirglin yapraklari toprak seviyesinden yukarida ................. Dianthus aticii
2. Bitki otsu; kisir siirgiin yapraklari toprak Seviyesinde VEYa YOK ..........cccccvvvriiiineniniisesieeens 3
3. Petaller 24—32 mm, ayalar 8—10 X 6—9 MM ........c.cccueiuiiiiiiiiiicii ettt ee s 4
3. Petaller 1723 mm, ayalar 5—6 X 5=5.5 MM .......cccoiiiiiiiiieieiie e 5
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4. Kisir siirglin yapraklar var; epikaliks pullar1 4—6(—8) adet; kaliks 17—24 mm, kaliks disi 7-11-

damarli; tohumlar 2.1-3 mm eninde ..........cccovvveiieeiiiee e, Dianthus zonatus var. zonatus
4. Kisir stirgiin yapraklar1 yok; epikaliks pullar1 (6—)8—10(—12) adet; kaliks 23—27 mm, kaliks disi
5—7-damarli; tohumlar 1.2—1.6 mm eninde ............cccoevverveirerieernenenne Dianthus preobrazhenskii
5. Kusir siirgiin yapraklar1 var; govdeler 4—7-diigiimlii; en igteki kaliks pulu kil¢ig1 tiim pulun
1/7—1/41i kadar; petallerin ayast ugta 5—7-disli .............coe.... Dianthus zonatus var. hypochlorus
5. Kisir siirgiin yapraklart yok; govdeler 7—12-diiglimlii; en icteki kaliks pulu kil¢igt tiim pulun
1/4—1/3"1i kadar; petallerin ayast ugta 9—11-digli .......c.ccooervrnnnn. Dianthus zonatus var. aristatus

Incelenen drnekler

Dianthus zonatus var. zonatus. Tiirkiye. B1 Manisa: Spil Dagi, Atalan1 mesire alani yolu, 1320 m,
2.7.2011, E.Hamzaoglu 6106 & M.Kog¢ (ANK); B2 Izmir: Odemis, Bozdag, 1700 m, 6.8.1950,
P.H.Davis 18225 (E-foto); Manisa: Kula, c. 700 m, 21.6.1965, M.J.E.Coode & B.M.G.Jones 2783
(ISTO); Denizli: Besparmak Dagi, c. 1410 m, 26.7.1984, Z.Aytag 1596 (GAZI); B3
Afyonkarahisar: Gémii-Emirdag arasi, 1000 m, 25.6.2000, E.Hamzaoglu 2576 (ANK); Iscehisar,
Seydiler girisi, 1150 m, 5.8.2012, E.Hamzaoglu 6584, A.Aksoy & M.Ko¢ (ISTO); Kiitahya:
Domanig-Tavsanli arasi, 670 m, 24.6.2012, E.Hamzaoglu 6343, A.Aksoy & M.Ko¢ (VANF);
Eskisehir: Sivrihisar civart, 1115 m, 24.6.2012, E.Hamzaoglu 6339, A.Aksoy & M.Ko¢ (ISTE,
VANF); B4 Konya: Kulu-Cihanbeyli arasi, Kulu ¢ikisi, 1130 m, 13.7.2011, E.Hamzaoglu 6122,
U.Budak & M.Kog (GAZI); Ankara: Polatli, Babayokus kdyii iistleri, 900 m, 2.7.2010, M.Kog
1205, E.-Hamzaoglu & U.Budak (GAZI, ISTO); B5 Kayseri: Yahyali, Dikme kdyii, RES civari,
1525 m, 6.7.2012, E.Hamzaoglu 6395 & A.Aksoy (ISTO, VANF); C1 Aydin: Soke-Didim arast,
Giilliibahge ¢ikisindan 4 km sonra, 820 m, 25.6.2006, E.Hamzaoglu 4071, A.Aksoy & U.Budak
(GAZI); C2 Mugla: Kdycegiz, Yayla koyi tstii, Gokgeova Golii yolundan Sandras Dagi zirvesine
dogru, zirve etekleri, 1950 m, 15.7.2011, E.Hamzaoglu 6198, U.Budak & M.Kog¢ (GAZI, HUB);
Ortaca, Dalyan-Tepearasi koyleri arasi, Eskikoy yol kavsagi civari, 26 m, 10.6.2012, E.Hamzaoglu
6325, A.Aksoy & M.Ko¢ (HUB, KNYA); Antalya: Elmali, Vahhabi Ummi Tiirbesinin kuzeyi,
1480 m, 12.6.2007, U.Budak 2152 & M.Kog¢ (GAZI); Burdur: Yesilova, Salda Gélii dogusu, 1150-
1300 m, 22.6.2006, E.Hamzaoglu 4035 & U.Budak (ANK, HUB); Denizli: Karacadren-Tavas aras,
24.6.2006, E.Hamzaoglu 4068 (HUB); Honaz Dag1 tepesine ¢ikis, 1000 m, U.Budak 1707 (ISTO,
VANF); C3 Isparta: Kegiborlu, ilgenin kuzeybatisindaki tas ocagi stii, 1250 m, 16.6.2013,
E.Hamzaoglu 6750, A.Aksoy & M.Kog¢ (ANK, GAZI); C4 Karaman: Bucakkisla-Ermenek arasi,
1680 m, 27.7.2012, E.Hamzaoglu 6535, A.Aksoy & M.Ko¢ (HUB, VANF); Mersin: Giilnar-Silifke
arasi, Kayrak yol ayrimini gecince, 1185 m, 20.6.2014, E.Hamzaoglu 7018 (ANK, EGE, GAZI,
ISTE); C5 Nigde: Camardi, Demirkazik koyi istii, 1475 m, 11.7.2012, E.Hamzaoglu 6449,
A.Aksoy & M.Ko¢ (GAZI); Mersin: Tarsus, eski yol, Giilek kdyii civari, 1330 m, 8.7.2012,
E.Hamzaoglu 6423, A.Aksoy & M.Ko¢ (EGE, ISTE, ISTO).

Dianthus zonatus var. aristatus. Tirkiye. B5 Yozgat: Yozgat, Polis MYO civari, Cevdet Diindar
Goleti giineyi, 1415 m, 7.8.2009, E.Hamzaoglu 5526 (HUB, KNYA); Cayiralan, Akdag, mermer
ocagl civari, ¢. 1700 m, 8.7.2006, E.Hamzaoglu 4201 (GAZI); Kayseri: Kayseri, Erciyes Dagi,
Hisarcik Role Istasyonu civari, 1790-1810 m, 24.7.2005, U.Budak 1875 (ANK, HUB); Biinyan,
Karakaya Kasabas1 piknik alani istii, 1665 m, 10.7.2012, A.Aksoy 2447 (EGE, ISTO, VANF); B6
Yozgat: Akdagmadeni, Kizilcaova koyii giineydogusu, Yesilyurt Yaylasmna gidis, 1920 m,
24.7.2012, E.Hamzaoglu 6481 & M.Ko¢ (ANK, EGE, ISTE); Sivas: Sarkisla, Bulhasan koyi,
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Karababa Dag1 yolu, 2070 m, 21.7.2013, E.Hamzaoglu 6893, A.Aksoy& M.Ko¢ (ISTE, KNYA).
Dianthus zonatus var. hypochlorus. Tiirkiye. C2 Mugla: Fethiye, Kemer, Camialan1 Yaylasi
dogusu, c. 2000 m, 29.7.2012, E.Hamzaoglu 6570, A.Aksoy & M.Ko¢ (GAZI, HUB, KNYA);
Denizli: Babadag, Gokbel Yaylasi, 1800 m, 14.8.2014, M.Ko¢ 1816 & E.Hamzaoglu KNYA,
VANF); C3 Antalya: Serik, Pmargozii kdyii, Bozburun Dag1, Tavsancil Sirtr, 2000 m, 6.8.2015,
M.Ko¢ 2214 & E.Hamzaoglu (EGE, KNYA); Elmali, Bey Dagi, Kiiciiks6gle koyti, Serkizalan
Yaylast tstli, Kirkmar Gedigi mevki, 2240 m, 28.7.2012, E.Hamzaoglu 6547, A.Aksoy & M.Kog
(GAZI); Isparta: [Aksu] In rgione alpina montis Anemas [Dedeg6l], 2135 m, ?.8.1845, I.Heldreich
s.n. (K-foto); Siitgiiler, Cimenova [Beydili] on W. side of Sarp Dag, 1500 m, 28.7.1949, P.H.Davis
15815 (K-foto); Konya: Seydisehir-Derebucak arasi, Rezebeli Gegidi, soldaki zirveler, 2180 m,
14.7.2011, E.Hamzaoglu 6152, U.Budak & M.Ko¢ (HUB); C4 Karaman: Bucakkisla-Ermenek
arast, 1940 m, 27.7.2012, E.Hamzaoglu 6542, A.Aksoy & M.Ko¢ (ISTE, ISTO); Sariveliler-
Ermenek arasi, Sariveliler ¢ikisi, 1540 m, 27.7.2012, E.Hamzaoglu 6544, A.Aksoy & M.Kog¢
(GAZI); In pascuis siccis Tauri Isaurici inter valles Tourtchalar [Sariveliler, Turcalar] et Ermenek,
915 m, 7.1845, I.Heldreich s.n. (K-foto).

TESEKKUR

Yeni tiir olarak tanimlanan 6rnekler, Azerbaycan dogalgazinin Avrupa’ya tasinmasi projesinde,
boru hattinin Tiirkiye topraklarindan gecen kisminin “Biyorestorasyon Izleme Caligsmalar1”
esnasinda toplanmustir. Yeni tiire ait tip adres, halihazirda “Trans Anatolian Natural Gas Pipeline
Project (TANAP)” kapsaminda “izlenmesi gereken kritik habitat” listesinde yer almaktadir. Tiirkiye
ve diinya Dianthus taksonomisine katki saglayan bu ¢aligmaya zemin hazirlayan TANAP Dogalgaz
Iletim A.S.’ye ve yiiklenici firma Assystem Envy’ye tesekkiir ederim.
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Ozet

Verbascum laxum, Tirkiye’de varligi stipheli olan bir tiirdiir. Flora Kavkaza’da yer alan haritada Kars (Ardahan
dahil) ve Artvin illerinde oldugu belirtilmistir. Ancak simdiye kadar tiire ait 6rnek toplanamamustir. Ardahan ili
Cildir ilgesinden toplanan Orneklerin teshisi sonucu, tiiriin Tirkiye’deki varligi kesinlik kazanmistir. Burada
tiiriin betimlemesi, dagiligi, koruma durumu, taksonomisi, habitat1 ve ekolojik tercihleri verilmistir.

Anahtar kelimeler: Ardahan, taksonomi, Tiirkiye, Verbascum, yeniden kesif

Presence of Verbascum laxum (Scrophulariaceae) in Turkey

Abstract

Verbascum laxum is a species whose presence in Turkey is uncertain. On the map in Flora Kavkaza, it was
stated that it occurred in Kars (including Ardahan) and Artvin Provinces. However, any specimens belonging to
the species have not been collected up until now. As a result of the identification of specimens collected from
Cildir County of Ardahan Province, its presence in Turkey has acquired certainty. Here, the description,
distribution, conservation status, taxonomy, habitat and ecological preferences of the species were given.
Keywords: Ardahan, taxonomy, Turkey, Verbascum, rediscovery

GIRIS

Verbascum L. (Celsia L. hari¢) (Scrophulariaceae) cinsi tiim diinyada yaklasik 360 tiirle temsil
edilir. Cins Tiirkiye’de 13 grup altinda degerlendirilen 253 dogal tiire ve bunlara ait 130 hibride
sahiptir. Bu tiirlerden 198’1 endemik olup, cinsin endemizm orani ise yaklasik %80’dir (Huber-
Morath 1978, Davis vd. 1988, Ekim 2000, Karaveliogullar1 2012; 2015a; 2015b; Karaveliogullar
vd. 2014a; 2014b; Cingay & Karaveliogullar1 2016, Duman vd. 2017; Cingay vd. 2018).

Verbascum cinsi tohum morfolojileri esas alinarak Aulacospermae Murbeck ve
Bothrospermae Murbeck olarak iki seksiyona ayrilmistir. Aulacospermae seksiyonunda tohumlar
boyuna oluklu iken, Bothrospermae seksiyonunda enine oluklu ve alveolattir. Tiirkiye’den bilinen
Verbascum cinsine ait taksonlarin tamami Bothrospermae seksiyonuna aittir (Murbeck 1925; 1933;
Huber-Morath 1971).

Verbascum laxum Filar. & Jav., Flora of Turkey and the East Aegean Islands’da varligi
stipheli tiirler arasinda yer almaktadir (Huber-Morath 1978). Flora Kavkaza’da tiiriin Artvin ve
Kars (Ardahan dahil) il sinirlart icinden kaydi verilmis, ancak simdiye kadar tiire ait Ornek

toplanamamistir (Grossheim 1967). Bu calismada, tiir Ardahan ili sinirlart igerisinden toplanmas,
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incelenen Orneklere ve ilgili literatiirlere dayanilarak betimlemesi, dagilisi, habitati ve ekolojik
tercihleri verilmistir (Grossheim 1967; Fedtschenko 1997).

MATERYAL VE METOT

Calismanin materyalini 2014 yilinda Ardahan ilinden toplanan &rnekler ve ilgili literatiirler
olusturmaktadir (Grossheim 1967; Fedtschenko 1997). Toplanan oOrnekler GAZI ve ANK
herbaryumlarinda muhafaza edilmektedir. Herbaryum kisaltmalarinda Thiers (2020) takip
edilmigtir. Otor isimleri Tiirkiye Bitkileri Listesi isimli eserden kontrol edilmistir (Karaveliogullari
2012). Fotograflar Samsung S7 mobil telefon kullanilarak c¢ekilmistir. Betimlemede verilen
morfolojik karakterlerin 6l¢iimiinde 0.5 mm hassasiyetli cetvel kullanilmistir.

SONUCLAR VE TARTISMA

Verbascum laxum Filar. & Jav. in Déchy Kaukasus: Reisen und Forschungen im kaukasischen
Hochgebirge 3: 99 (1907). (Sekil 1).

Protolog. [Russian Federation, Dagestan] “Specimen unicum ... Detexit Hollos ad Esen-am 5.
Aug. 1898. (Tab. xx)” (Sutory 2017).

Holotip. Flora Caucasica. Ex itinere M. Déchy. Leg Dr. L. Hollés. EsenAm 1898 Aug. 5
[05.08.1898], BP341957 (Sutory 2017).

Betimleme. Cok yillik. Govde 40—80 cm, dik, yogun yaprakl, iistte dallanmis, ¢ok seyrek yildizsi
tiiylii. Yapraklar almagl, basit veya alttaki bazilar1 tabanda birkacg kiigiik loblu, iist yiizey yesilimsi
ve seyrek yildizs: tiiylii, alt yiizey puslu-yesil ve daha yogun yildizs: tiiylii; taban yapraklar1 erken
kuruyucu, sap 2—10 cm, aya 8—20 x 3—7 cm, eliptik-mizraksi; gévde yapraklari ¢ok sayida; alt
yapraklar sapli, sap 0.5-2 cm, aya eliptik-mizraksi, taban kamamsi veya yuvarlagimsi, kenar
oymali-digli, ug sivri-sipsivri, iist yiizey seyrek, alt yiizey daha yogun yildizs: tiiylii; iist yapraklar
mizraksi, sapsiz, sik oymali-disli. Ci¢ekdurumu panikulat, dallar dik-yayik; cicekler 2—-6’li
kiimelerde, yogun veya seyrek. Brakteler seritsi-bizsi, 1.5-3 mm, dis yiizey yogun yildizs1 tiiyli, i¢
ylizey * tliysiiz, ¢icek kiimelerinden kisa. Pediseller narin, 1.5—-5 mm, yogun yildizs: tiiylii, en
alttaki ¢igcek tabanda 2 kiigiik brakteyolli. Kaliks 2-3.5 mm, loblar neredeyse tabana kadar
boliinmiis, seritsi, dis ylizey grimsi-yesil yogun yildizs: tiiyli, i¢ yiizey + tiiysiiz, u¢ sivri. Korolla
sar1, bogazda kahvemsi lekeli, 10-15(—20) mm eninde, dis kismi yogun yildizs: tiiylii. Ondeki
stamenlerin filamentleri ugta tiiysiiz, tabanda morumsu tiiylii, arkadaki stamenlerin filamentleri uca
kadar morumsu tiiylii; tim anterler bobreksi. Sitilus tabanda tiiysiiz veya ¢ok seyrek yildizsi tiiylii;
sitigma yari-kiiresel. Kapsiil oblong-eliptik, 3-5.5 mm, gagasiz, yogun yildizst tiiylii, kaliksten
hafif¢e uzun.

Habitat ve ekoloji. Toplama adresinde yapilan gézlemlere gére Verbascum laxum yaklasik olarak
1400-1800 metreler arasindaki otlu tash yamagclari tercih eder. Tiirlin ¢igeklenme donemi Haziran-
Agustos aylaridir. Flora of the USSR’de tiiriin dag yamaglarinda ve orman kenarlarinda yetistigi
belirtilmektedir (Fedtschenko 1997). Bu bilgi, tiiriin Tiirkiye adresinde tercih ettigi habitat ile
uyumludur. Tiir habitatinda Poa pratensis L., Dactylis glomerata L., Artemisia austriaca Jacq.,
Dianthus crinitus Sm., Inula britannica L., Cirsium macrobotrys (K.Koch) Boiss., Vicia cracca L.,
Alcea excubita Iljin, Echinops orientalis Trautv., Galium album Mill., Pilosella * auricuioides
(Lang) P.D.Sell & C.West ve Silene vulgaris (Moench) Garcke ile birlikte yasar.
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Taksonomik notlar

Verbascum laxum, Flora of Turkey and the East Aegean Islands’da varligi kesin olmayan siipheli
tiir olarak degerlendirilmistir (Huber-Morath 1978). Tiire ait 6rnekler ilk kez 1898 yilinda Hollos
tarafindan Dagistan’in “Esen-am Goli” civarindan toplanmis ve 1907 yilinda Filarszky ve Javorka
tarafindan bilim diinyasina tanmtilmigtir (Sutory 2017). Flora of the USSR’de tiiriin detayli
betimlemesi, habitati, genel yayilis1 verilmistir. Tirlin tip adresi, eserin genelinde oldugu gibi
oldukca Ozet verilmis ve tip Ornegin Budapeste Herbaryumunda (BP) muhafaza edildigi
belirtilmistir (Fedtschenko 1997). Holotip 6rnegin etiketinde yazan bilgi, Sutory’nin (2017) “Types
of Verbascum taxa (Scrophulariaceae) preserved in the Hungarian Natural History Museum” adli
caligmasindan alinmistir.

Sekil 1. Verbascum laxum’da habit (A) ve ¢i¢cek durumu (B).
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Verbascum laxum, halihazirda Flora of the USSR’de ve The Plant List (2020) taksonomi web
sitesinde gegerli bir tiir olarak kabul edilmesine karsin, Euro+Med PlantBase (2020) sitesinde
Flora Europaea’dan bilinen Verbascum chaixii Vill. subsp. austriacum (Roem. & Schult.) Hayek
(1929) altinda sinonim olarak kabul edilmektedir (Ferguson 1972; Fedtschenko 1997). Burada tiiriin
Tiirkiye’deki varliginin teyit edilmesine odaklanilmis ve taksonomik tartismalar gelecekte yapilacak
detayli ¢alismalara birakilmistir.

Tiirtin Ardahan’dan toplanan 6rnekleri ile Flora of the USSR’de verilen betimlemesi, birkag
kiiclik farklilik sayilmazsa neredeyse aynidir. Tiiriin betimlemesi yazilirken toplanan 6rnekler esas
alinmis, ancak Ornekler ¢igekli oldugundan 6zellikle meyve Olgiilerinin yaziminda Flora of the
USSR’den yararlanilmistir (Fedtschenko 1997). iki farkli taksonun betimlemesini karistirmamak
icin, Verbascum chaixii subsp. austriacum betimlemesinden yararlanilmamistir. Hatta Ardahan
orneklerinde bazi alt yapraklarin tabaninda gozlenen kiiciik loblardan Flora of the USSR’de
bahsedilmedigi halde, Flora Europaea’da bu detay verilmistir (Ferguson 1972; Fedtschenko 1997).

Yayilis ve koruma durumu

Flora of the USSR ve Flora Kavkaza’ya gore; Verbascum laxum Kuzey Kafkasya, Dagistan,
Transkafkasya’nin bati, giiney ve dogusu ile Anadolu’nun dogusunda (Oltu yakinlari, Erzurum)
yayilis gosterir (Grossheim 1967; Fedtschenko 1997). Ancak flora yazimi esnasinda, heniiz hig
ornek toplanamamis oldugundan tiir Flora of Turkey and the East Aegean Islands’da “varligi
stipheli” olarak degerlendirilmistir (Huber-Morath 1978). Verbascum chaixii subsp. austriacum ise
Flora Europaea’ya gore Avrupa genelinde yaygin bir taksondur (Ferguson 1972). Euro+Med
PlantBase (2020) web sitesi tarafindan aralarinda kurulan taksonomik baglantiya ragmen, bu iki
taksonun Tiirkiye’nin dogu ve batisinda iki farkli kiimelenme yaptig1 goriilmektedir (Sekil 2).
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Sekil 2. Verbascum laxum ( A) ve Verbascum chaixii subsp. austriacum’un (e) dagilist.
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Verbascum chaixii subsp. austriacum’dan bagimsiz olarak disiiniildiigiinde, V. laxum
endemik olmayan ve Tirkiye’de sadece Ardahan ilinde tek adresten bilinen nadir bir tiirdiir. Tiir
yildizs1 tiiyleri nedeniyle ¢iftlik hayvanlar tarafindan tercih edilmez. Dolayisiyla yogun otlatma
tehdidi altinda degildir. Ayrica Flora Kavkaza ve Flora of the USSR dikkate alindiginda, tiiriin
Tiirkiye’de Ardahan, Artvin, Kars ve Erzurum’da farkli adreslerde bulunma ihtimali de oldukga
yiiksektir (Grossheim 1967; Fedtschenko 1997). Ote yandan Flora Kavkaza (1967)’nin yaziminin
iizerinden yaklagik 50 y1l gecmis olmasina ragmen tiiriin heniiz bulunmasi, olduk¢a par¢calanmisg bir
yayilisa sahip oldugunu gostermektedir. Bu veriler dikkate alindiginda; V. laxum’un tahmin edilen
EOO degerinin 20.000 km?’den az olmasi, AOO degerinin 2000 km?’den az olmasi, ciddi derecede
parcalanmis veya sadece 10 veya daha az yerden bilinmesi ve Ardahan alt-popiilasyonunda
1000’den az ergin birey olmasi nedeniyle IUCN o6l¢iitlerine gore tiikenme riski icin VU (Duyarly)
[Blab(i,ii,v) + C2a(i)] sinift 6nerilmistir (Akgakaya 2016).

Incelenen 6rnekler
Verbascum laxum. Tiirkiye. A9 Ardahan: Cildir, Onciil-Kurtkale arasi, 41°14'47"K - 43°08'23"D,
otlu taslt yamaglar, 1615 m a.s.1., 6.8.2014, E.Hamzaoglu 7164 & M. Ko¢ (GAZI, ANK).
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Abstract

Algae samples were collected from the Central Anatolian Region, including lakes and dam lakes. The algae,
which were isolated and grown in a BG-11 medium, were later identified. A total of 17 microalga species have
been isolated and cultured from the Central Anatolian Region freshwater resources. The Gazi University
Microalgae Culture Collection (GAZI-MACC) contains diverse groups and strains of algae. In this collection,
some species are used for toleration against heavy metals and morphological changes and some are used in a
variety of experimental studies, such as in determining microalgae toxins and in systematic research studies. The
GAZI-MACC is responsible for the following tasks: preservation of the national algae resources, provision of
living resources for scientific studies, uses as resources for scientific publications and provision of reliable,
confidential, and patented resource services. Collections are in a unique position as the custodians of genetic
resources and therefore play a key role in the conservation of genetic resources. This is done through
purification, expert preparation, authoritative identification, description, determination of biochemical and other
characteristics, comparison with related material, reliable and effective preservation, evaluation of value for
biological control uses, and indication of the importance of beneficial and detrimental attributes.

Keywords: Isolation, microalgae, culture collection, Central Anatolia, Turkey

Orta Anadolu (Tiirkiye) tathsu kaynaklarindan izole edilmis mikroalglerin
iiretimi ve koleksiyonu

Ozet

Orta Anadolu Bolgesindeki gol ve barajlardan toplanan algler, BG-11 besi ortaminda yetistirilmis ve izole
edildikten sonra teshis edilmistir. Orta Anadolu Boélgesi tatlisu kaynaklarindan 17 mikroalg tiirii izole edilmis ve
kiiltiire alinmustir. Gazi Universitesi Mikroalg Kiiltiirii Koleksiyonu (GAZI-MACC) gesitli alg grup ve suslarii
icerir. Bu koleksiyondaki bazi tiirler sistematik arastirmalar ve mikroalg toksinlerinin belirlenmesi gibi degisik
deneysel caligmalarda kullanilmistir. GAZI-MACC su birkag gorevle yiikiimliidiir: ulusal alg kaynaklarim
koruma, bilimsel galigmalar igin canli kaynak saglama, bilimsel yaymlar i¢in kaynak olarak kullanilma ve
giivenli, gizli ve patentli kaynak hizmeti saglama. Koleksiyonlar genetik kaynaklarin koruyucusu olarak essiz bir
konumdadir ve bu nedenle genetik kaynaklarin korunmasinda onemli bir rol oynamaktadir. Koleksiyonlar;
saflagtirma, uzman hazirlhigi, yetkili teshis, betimleme, biyokimyasal ve diger 6zelliklerin belirlenmesi, ilgili
malzeme ile karsilagtirma, gilivenli ve etkili koruma, biyolojik kontrol kullanimlar1 i¢in kiymetin
degerlendirilmesi ve faydali ve zararli 6zelliklerin 6neminin gdsterilmesi yoluyla yapilir.

Anahtar kelimeler: izolasyon, mikroalg, kiiltiir koleksiyonu, Orta Anadolu, Tiirkiye
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INTRODUCTION

One of the important functions that algae perform outside of photosynthesis is that they increase in
large amounts the organic matter of water. In this way, they increase the nutrients of aquatic
organisms. Therefore, waters with algae are highly efficient and very suitable for other living beings
to live. They can convert solar energy into chemical energy through photosynthesis. Microalgae
consist of prokaryotic cyanobacteria and eukaryotic algae. As a group, microalgae consist largely of
single-celled forms, but some are multicellular (Thompson 2002; Hosikian et al. 2010). Algae also
play a cleansing role for water renewal. Those with filling, even constructive properties, change the
shape and quality of the shore and the water bottoms. They make food for aquatic animals, produce
food for them and form the basis of the feeding chain in an oceanic environment. The use of algae
in the process of cleaning domestic and industrial waste is also one of the most recent issues.
Compounds, such as nitrogen and phosphorus, can be removed from the environment by using
algae as a source of nutrients during the cleaning process (Shelknanloymilan et al. 2012). Algae
studies were initially in the fields of physiology and biochemistry, specifically to explain the secrets
of photosynthetic cycles. In subsequent studies, determining optimal culture conditions for various
species has been the focus of many research studies. Thus, algae can be used in biotechnological
applications. Researchers are currently surveying the vast range of microalgal species for novel
compounds of economic value, such as food, cosmetics, aquaculture, pharmaceutical industries,
treatment of wastewater, anti-tumor and anti-bacterial compounds (M.A. Borowitzka & L.J.
Borowitzka 1988; Cohen 1999; Smith et al. 2001; Rasmussen & Morrissey 2007; Hosikian et al.
2010). The aim of this review study is to bring together advanced microalgae preservation methods
towards preserving microalgae due to their increasing needs and also, seen as a hope in the
industrial world, and their importance on events, such as scientific studies and climate change.

In this study, creating a microalgae culture collections (GAZI-MACC) in Turkey is important
for biotechnological applications intended to provide a basis for this kind of work. In addition, the
inability to provide the specific strains in Turkey makes the issue even more important. Many
studies have been carried out systematically in Central Anatolia. In one of these studies, a new algae
species, Clipeoparvus anatolicus J.Woodbridge, E.J.Cox & N.Roberts, has been identified in the
Cappadocia region (Woodbridge et al. 2010). A similar study on saline soils to identify and produce
halophilic algae for systematic purposes was performed by Atict et al. (2001). According to
Yumusak et al. (2005) in Turkey, culture collection centers are organizations where previously
defined specifications of standard microorganisms, cell lines and other biological products and their
biochemical, morphological, physiological and genetic specifications are preserved originally,
where the strains are stored for long period of time and are provided to researchers when needed. In
Turkey there are six culture collection centers, which are members of the World Federation for
Culture Collection (WFCC). The first and oldest one is the Refik Saydam National Type Culture
Collection (RSKK), which was founded at 1954. However, in the last decade, many new collections
in Turkey have been set up, especially in the university laboratories, such as the GAZI-MACC.

The Central Anatolian Region is within the study area with a surface area of 151,000 km? and
which occupies 20% of the territory of Turkey (Figure 1). It is believed that such a collection will
provide a basis for other studies. The algae collections are important as resources of biological
origins such as cells, genes and different living organisms with the relevant matrices and are the
essential materials for the enhancement of the study of biotechnology, healthcare, and developments



Anct | Tiirler ve Habitatlar (2020) 1(1): 37-44 39

in the sciences, especially as they affect human beings. Therefore, it becomes the duty of states and
industry to do everything possible through appropriate projects to preserve and sustain biological
resources in nature and ensure their proper usage. Such biological resources are the source of
materials for scientific research studies leading to discoveries and inventions that add to the great
strides made in biotechnology and the other bio-industries. Living organisms are resources with
millions of genes and molecules available for life science and biotechnology (OECD 2007). It is
necessary to identify personnel to be responsible for each stage in the processes, while preparing the
Culture Collection’s Quality Management System and preparing manuals and definition of quality
management system. The basic principle is to identify pure, healthy, and live cultures with good
qualities and store them under suitable conditions for the formation of long-period culture
preservation. Pure, living cultures of microorganisms without variation or mutation, are of utmost
importance for both the scientific world and as well as the economy.
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Figure 1. Lake and dam lakes in Central Anatolia.

The biotechnological importance of microalgae in the world, nutrition, and especially protein
requirements, are searched through biotechnological methods. Algae constitute an important group
among the single-celled organisms used to obtain single-cell proteins or whose usability has been
proven by in-vitro studies. It is currently known that algae are sold in Central Africa and Japan
(Ciferri 1983).

The optimum cultivation temperature for most microalgae to be produced within the scope of
aquaculture is 20°C for environmental conditions and cultural collections (Munir et al. 2015). The
sudden elevation and lowering of temperature in an algal culture medium leads to deterioration of
the culture and affects the continuity of the existing culture. Photoautotrophic algae require light
energy for photosynthesis. Therefore, light is a criterion that is effective with photosynthesis and
optimum algal efficiency. Continuous illumination is usually required for achieving rapid growth.
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Although the algal growth rate increases due to an increase in light intensity, the photosynthetic
capacity decreases after cells reach a certain light intensity.

The intensity of light acting on algal cultures should be adjusted according to the desired
growth rate to be obtained in cultures. Specimens obtained from pure culture should be stored at
+4°C in slanted agar or suitably lyophilized. A microalgae culture collection belonging to the
studied area would be created in this manner.

MATERIAL AND METHOD

Collection of samples

In the study, the lake and reservoir lakes mentioned above were visited 4 times during the study and
samples were taken from the designated areas (littoral and pelagic). After the water samples were
placed in sterile containers and placed in a laboratory environment, they were transferred to various
nutrients prepared under sterile conditions.

Media used and production

In this study, Rippka et al. (1979) and Becker (1994) recommended the microalgae used for the
medium. Room temperature, 3000 lux lighting and 2% CO, were used for production. BG-11, Allen
media modified medium, Bold Wynne medium, Bourrely medium, Beggiota, SOT medium, Bristol
modified medium, Zehnder (z-8), Basal medium, Chlamydomonas medium, Prat medium and
modified Tamiya medium were used (Allen 1984).

Phytoplankton production is based on the artificial formation of autotrophic conditions that
will enable rapid development of algae populations. Each species has a different ecological need
and it is necessary to prepare the required nutrient medium at the beginning of production. The
basic substances required for this are: macro-elements (N, P, C, Ca, Mg, Na), oligo-elements (Fe,
Mn), trace elements (Zn, Mo, Cu, Co, B, Si), vitamins (Carotene, Cyanocobalamin, Thiamine) and
growth regulators.

In most observations, it has been reported that plant hormones or other growth regulators can
be applied to algae. These are auxins, cytokinins and gibberellins. As the development of algae
culture depends on the quality of the culture in the test tubes, it is particularly recommended to use
pure culture for a stable algae production. The original and purified algae stored in a refrigerator
were re-isolated using microbiological methods.

RESULTS AND DISCUSSION

The list of microalgae produced as pure culture under laboratory conditions and taken from the
natural environment has been given below (Table 1). When we look at the statistics of culture
collection based on the situation in Turkey, it appears to be quite inadequate. The situation is even
worse when it comes to services, such as providing samples to private entrepreneurs, etc. This
inability has been considered normal, so that even the standards of the Turkish Standards Institute
(TSI) are indexed to collections in foreign countries. For example, there are many TSI standards
indexed to the American Type Culture Collection. It is also quite difficult for researchers to obtain
cultures from these collections. It is necessary to encourage researchers to establish microorganism
collections due to this situation. Technological developments in the field of algal biotechnology can
be achieved through personal, sectoral, and scientific research. In this research, a total of seventeen
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microalgae products were prepared as a pure culture, and these species were added to the GAZI-
MACC culture collection.

Table 1. List of the pure microalgae cultures and their phyla (divisions).

Genus Medium | Habitats Location
1 Anaebena sp. BG-11 Planktonic, Epiphytic | Asertepe Dam Reservoir
Phylum: Cyanobacteria
» Chlamydomonas sp. Planktonic, Epiphytic | Kumludere Dam
Phylum: Chlorophyta Reservoir
3 Chlorella vulgaris Beyerinck BG-11 Planktonic, Epipelic, | Mogan Lake, Asertepe
Phylum: Chlorophyta Epiphytic Dam Reservoir
Chroococcus sp. BG-11 Epiphytic, Epilithic Mogan Lake, Hirfanlt
4 . .
Phylum: Cyanobacteria Dam Reservoir
Cladophora fracta (O.F .Miiller ex Epipelic, Epiphytic Mogan Lake
5 | Vahl) Kiitzing
Phylum: Chlorophyta
6 Coelastrum sp. BG-11 Planktonic, Epipelic | Seyfe Lake
Phylum: Chlorophyta
7 Cosmarium sp. BG-11 Planktonic, Epipelic | ivriz Dam Reservoir
Phylum: Chlorophyta
Dactylococcopsis sp. BG-11 Planktonic, Tuz Lake, Mogan Lake,
8 Phylum: Cyanobacteria Epiphytic, Epilithic Sartyar Dam Reservoir
9 Dunaliella sp. BG-11 Planktonic, Epiphytic | Tuz Lake
Phylum: Chlorophyta
Lyngbya sp. BG-11 Epipelic, Epiphytic Mogan Lake
10 .
Phylum: Cyanobacteria
Microcystis aeruginosa (Kiitzing) BG-11 Planktonic, Epipelic, | Asertepe Dam Reservoir
11 | Kiitzing Epiphytic
Phylum: Cyanobacteria
Oocystis lacustris Chodat BG-11 Planktonic, Epilithic | Karagol
12
Phylum: Chlorophyta
Pediastrum boryanum (Turpin) BG-11 Planktonic, Epipelic, | Mogan Lake
13 | Meneghini Epiphytic
Phylum: Chlorophyta
Scenedesmus quadricauda (Turpin) | BG-11 Planktonic, Susuz Lake, Seyfe Lake
14 | Brébisson Epiphytic, Epilithic Asertepe Dam Reservoir
Phylum: Chlorophyta
15 Selenastrum sp. BG-11 Planktonic, Epiphytic | Sarimsakli Dam
Phylum: Chlorophyta Reservoir , Mogan Lake
Spirogyra sp. BG-11 Epipelic, Epiphytic Cavuscu Lake
16
Phylum: Chlorophyta
Ulothrix zonata (F.Weber & Mohr) | BG-11 Planktonic, Epilithic | Eymir Lake
17 | Kiitzing

Phylum: Chlorophyta
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The World Data Center for Microorganisms (WDCM) currently has 469 cultural collections
from 62 countries (GCM 2020). Cultural collections and culture samples from the WDCM qgive us
extensive information about the culture collections and cultural examples of the world. In addition
to the distribution of cultural collections in the world, it is possible to obtain information about the
world support of these cultural collections, the number and diversity of the cultural samples, the
education, consulting, identification, storage and distribution services of the organizations that have
cultural collections, and the provision of patented deposits.

A comparative study was conducted on the distribution of cultural collections registered at the
WDCM, and it was observed that Asia and Europe have the most cultural collections based on
continents, followed by America and Africa, respectively. The countries with the most cultural
collections in Asia are Thailand, Japan, China, Indonesia, and India, respectively. However, the
number of culture samples is not proportional to the distribution of cultural collections and different
rates are observed by countries. In the EU countries, France has the highest distribution of the
number of microalgae culture collections, followed by England and Germany, respectively. Ireland
has the lowest share and from the EU countries, Luxembourg is not included here. England has the
highest share of cultures in this regard, followed by the Netherlands, Belgium, Sweden, and France
with the same share. Among the EU acceding countries and candidate countries, while the Czech
Republic has the greatest share of the distribution of microalgae culture collections, it is followed
by Poland, Turkey, and Hungary. The Czech Republic is again in the lead for cultures, followed by
Bulgaria, Poland, Hungary, and Romania.

In contrast to the expectations in the Americas, Brazil has a significant margin for cultural
collections, followed by the United States, Canada, and Mexico. However, this situation changes for
culture samples and the ranking is the United States, Canada, and Brazil. In addition, the United
States is the country with the highest number of cultures among the 62 countries registered and has
more than twice the number of culture samples, even after Korea.

Australia has more cultural collections and culture examples in the Australia, Papua New
Guinea, and New Zealand group. According to these data, it is possible to observe Turkey’s
shortcomings on this subject. Turkey has a very favorable climate for algae culture. However,
microalgae are obtained from cultural collections abroad for many research and technological
applications (Derakhshandeh et al. 2020). In 2004, the EGE-MACC was established within the Ege
University Science, Technology, Application, and Research Center (EBILTEM) (Conk-Dalay &
Cirik 2004). It is known that so far this is the only center in Turkey that has been established on this
subject. Algae are cultivated in some state-owned institutions, but there is no formal collection of
culture and species.

Strains in serial manners and subcultures, are normally stored in laboratories, but with specific
functions and were chosen in large quantities for special purposes. Though sustainability through
subcultures may be used for different organisms, the method is in progress, while the strains of
organisms involved are faced with the high risks of being contaminated or a total loss as a result of
inadequate knowledge. A Biological Research Center (BRC) is a research center that carries out the
duties of developing technologies used in storing and preserving the algal cultures. It is generally a
center where high technique studies and development are carried out. Therefore, such centers are of
great importance for current knowledge and information on taxonomy, characterization,
preservation, biosafety, and shipment. Added to the above, they have relevance as mentoring
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centers for education and training on issues within the scope. To set up and run a Biological
Resource Center (BRC), utmost attention must be paid for credible and trustworthy storage
techniques capable of implementation to ensure the desired control for allowing a proper recovering
of the strains and other materials originally used in the isolated culture. Different kinds of BRCs
exist depending on the types of materials found there and the needs those materials serve (Becker
1994). Whatever the case, these centers, and the materials they hold, are meant to be of good quality
and information good enough for use to allow the achievement of the required goals and standards.
It is our opinion that the results of this study will contribute and shed light on enhancing future
research studies in this field in Turkey.
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