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Abstract

Russula praetervisa is a species whose presence in Turkey is still unproven. It is included in the table of contents
of the Macrofungi of Turkey Checklist, but there is no data that specimens have been collected. As a result of the
identification of the specimens collected from Datga County of Mugla Province, it became definite that this
species is found in Turkey. The macroscopic, ecological and microscopic characters of the species have been
given with photographs. Also, the Internal Transcribed Spacer (ITS) gene of the specimen was sequenced,
analyzed and a phylogenetic tree illustrating closely related taxa has been presented. The findings have been
discussed within the scope of the relevant literature.

Keywords: ITS, biodiversity, Russula, taxonomy, Turkey

Russula praetervisa’min Tiirkiye’deki varhgimn teyidi

Ozet

Russula praetervisa, Tirkiye’de varligi heniiz kanitlanmamis bir tirdiir. Macrofungi of Turkey Checklist’te
icindekiler kisminda yer almakta fakat drnegin toplandigma dair herhangi bir veri bulunmamaktadir. Mugla
ilinin Datca il¢esinden toplanan 6rneklerin teshisi sonucu bu tiiriin iilkemizde bulundugu kesinlik kazanmistir.
Tiiriin makroskobik, ekolojik ve mikroskobik karakterleri fotograflartyla birlikte verilmistir. Ayrica 6rnegin ITS
gen dizisi belirlenmis, analiz edilerek en yakin tiirleri de gosteren filogenetik agag ¢izilip sunulmustur. Bulgular
uygun literatiir kapsaminda tartigilmistir.

Anahtar kelimeler: ITS, biyogesitlilik, Russula, taksonomi, Tiirkiye

INTRODUCTION

Russula Pers. is an ectomycorrhizal genus comprising about 750 species in the world (Kirk et al.
2008), generally characterized by brightly colored caps, white to dark yellow-ochre spore print and
amyloid ornamented spores. There are six subgenera named as Compactae (Fr.) Bon,
Heterophyllidia Romagn., Amoenula Sarnari, Ingratula Romagn., Incrustatula Romagn. and
Russula Pers. belonging to this genus (Sarnari 1998). The taxonomic studies related to the genus are
ongoing in the world (Dutta et al. 2015; Li et al. 2015; Melera et al. 2017) and in Turkey (Keles et
al. 2014; Dogan & Oztiirk 2015; Isik & Tiirkekul 2017; Colak et al. 2018).

Russula praetervisa Sarnari is only found in the table of contents of the Macrofungi of Turkey
Checklist Vol. 11, but is not included in the text (Solak et al. 2015). In fact, we presented a poster
with the specimens of this species that we found in Datca, Turkey, at the Biodiversity Congress
(Boliik et al. 2013). The fact that this poster presentation was not mentioned in the checklist caused
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confusion. In this study, it was confirmed that Russula praetervisa exists in Turkey as a result of the
identification of specimens collected from Dat¢a County of Mugla Province.

Russula praetervisa belongs to the subsections Foetentinae (Melzer & Zvara) Singer of the
subgenus Ingratula. Subsection Foetentinae is characterized by a fetid odor, tuberculate-striate
pileus margin, and articulated and branched hair cuticles (Shaffer 1972; Romagnesi 1985; Sarnari
1998). Previously, six species belonging to this subsection, were recorded in Turkey: Russula
amoenolens Romagn. (Uzun et al. 2006), R. foetens Pers. (Sesli 1993; Akata et al. 2009; Demirel et
al. 2010; Uzun 2010), R. grata Britzelm. (Uzun 2010), R. pseudoaffinis Migl. & Nicolaj (Colak et.
al. 2015), R. sororia (Fr.) Romell. (Sesli & Denchev 2014) and R. subfoetens W.G.Sm. (Watling &
Gregory 1977; Sesli & Baydar 1995; Afyon et al. 2004). Identification and accurate classification of
these fungi has proven challenging, because of significant similarities in morphology, particularly
among the fruiting bodies (Lee et al. 2017). Therefore, analyzing the phenotypic characters as well
as taking advantage of the molecular analyzes will eliminate the potential confusion for mycologists
and provide more reliable results.

MATERIAL AND METHOD

The main material of the study, the fungal specimens, were collected on 27 December 2012 on the
Datga Peninsula of Mugla Province during routine field studies. This specimen was identified and
discussed by using classical taxonomy and phylogenetic relationships based on the ITS sequences.

Macroscopic and microscopic observations

The morphological features and habitat of the specimens were photographed and recorded.
Microscopic observations were made after applying Congo red for the pileipellis elements and
cystidia, and Melzer’s reagent was used to observe the amyloidity of spores and tissues. Spores,
basidia and cystidia were measured with a Leica DM750 microscope and noted. The literature was
used for the identification (Sarnari 1998; Roux 2006; Socha et al. 2011; Kibby 2012; Knudsen &
Vesterholt 2012). The specimens were stored as fungarium material at the Mugla Sitki Kogman
University.

DNA extraction, PCR amplification, and sequence analysis

The mechanical fractionation of the dry material was carried out with liquid nitrogen. Genomic
DNA was obtained using the DNeasy Plant Mini Kit (No: 69106, Qiagen, Germany). The amount
of template sample to be used in the PCR analysis was determined based on the agarose gel image
result of the DNA isolation. The internal transcribed spacer (ITS) was amplified using forward
primers ITS1F and reverse primers ITS4 (Gardes & Bruns 1993; Park et al. 2013). DNA Sanger
sequencing was performed by Macrogen (Netherlands). The BioEdit software program (Hall 1999)
was used for sequence analysis. The BlastN program in the National Center for Biotechnology
Information (NCBI) database was used and sequences of close species were found (Table 1). Then,
the MEGAG6 program was used for multi-alignment and a phylogenetic tree was constructed by the
Neighbor-joining method (Kimura 1980; Tamura 2013).

RESULTS AND DISCUSSION

Basidiomycota R.T. Moore
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Agaricomycetes Doweld

Russulales Kreisel ex P.M.Kirk, P.F. Cannon & J.C.David
Russulaceae Lotsy

Russula Pers.

Russula praetervisa Sarnari, Monografia lllustrata del Genere Russula in Europa 1: 463 (1998).
Holotype. Italy. Grosseto, Porto Ercole, Pineta di Feniglia, under Pinus and Quercus, 10.11.1997,
Merlini s.n. (1B 1997/0182).

Description. Pileus 4—6.5 cm, flattened and center depressed, viscid and shiny, margin striate-
pectinate, ocher-brown (Figure 1a). Lamellae crowded, whitish-cream. Stipe cylindrical, firm, white
but base reddish colored (Figure 1b). Taste mild. Odor like earthy. Basidiospores 6.8—8.5 x 5.4—7
pm, ornamented, amyloid (Figure 1c). Hymenial cystidia mucronate to lageniform (Figures 1d—e).
Radial section through pileipellis (Figures 2a—f).

Habitat. Pinus brutia Ten. and Liquidambar orientalis Mill. mixed forest, sandy soil.

Table 1. Taxa, their Genbank accession numbers, geographic origins and references.

Taxon ITS Genbank Acces. No. | Geographic origin | References

Russula praetervisa MK327978 Turkey Present paper

R. praetervisa KF303597 Italy Melera et al. 2017

R. praetervisa KF303598 Italy Melera et al. 2017

R. praetervisa KJ530860 Italy Melera et al. 2017

R. praetervisa KJ530749 Morocco Melera et al. 2017

R. pectinatoides KF245514 USA Unpublished

R. pectinatoides EU819493 USA Palmer et al. 2008

R. amoenolens GQ166870 USA Unpublished

R. pectinatoides KX574696 Korea Unpublished

R. pectinatoides KX574694 Korea Unpublished

R. pectinatoides JX434670 - Unpublished

R. pectinatoides KM052566 Korea Unpublished

R. recondita KJ530752 Switzerland Melera et al. 2017

R. recondita KJ834611 Switzerland Melera et al. 2017

R. pectinatoides JF908639 Italy Osmundson et al. 2013
R. pectinatoides DQ422026 - Unpublished

R. recondita KJ530757 Spain Melera et al. 2017

R. recondita KJ530756 Switzerland Melera et al. 2017

R. recondita KF318063 Switzerland Melera et al. 2017

R. recondita NR147635 Switzerland Melera et al. 2017

R. foetens AF418613 European Eberhardt 2002

R. subfoetens KY681430 China Unpublished

R. subfoetens JF908672 Italy Osmundson et al. 2013
R. foetens JF908679 — Osmundson et al. 2013
R. juniperina MH999871 Turkey Unpublished
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Figure 1. Russula praetervisa. a-b. Basidiocarps, c.
Basidiospores (in Melzer), d-e. Hymenial cystidia (in
Congo red).

Figure 2. Russula praetervisa. a-f. Elements of piIeipIIis
(in Congo red).

Taxonomic notes

According to Colak and Isiloglu (2016), although some taxa can be easily distinguished, the
multiplicity of species, the extreme similarity between each specimen and the necessity of
microscopic detail for identification, make it difficult to distinguish the Russula genus species.
Some mycologists also emphasize that the Russula genus is difficult to identify and that European
species are more complex (Bazzicalupo et al. 2017).

Russula praetervisa and R. pectinatoides Peck are species close to each other (Melera et al.
2017). Sarnari (1998) took an important step in the right direction by describing Russula
praetervisa as a species corresponding to nearly identical specimens having distinctly subreticulate
spores, the dominant taxon in the Mediterranean area. Sarnari (1998) bases his decision to separate
the European concept of Russula pectinatoides from the North American concept mainly on spore
ornamentation. He observed that the North American material is characterized by spores with
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isolated warts, while the Mediterranean material was different in that it had thin connections
between the warts. It should be mentioned, however, that Shaffer (1972) shows connections
between the warts in one of the drawings of the spores of Russula pectinatoides from North
America (Bazzicalupo 2018).

In cases where such classical taxonomy can lead to confusion, the use of molecular analyzes
and phylogenetic relationships will be useful in achieving a reliable result. Molecular analyzes are
also used for the systematic confusions encountered in Turkey (Col et al. 2017). The ITS sequence
enabled identification of Russula section Foetentinae at the species level (Lee et al. 2017). As a

result of molecular analysis, we observe that our species is Russula praetervisa and that it is closely
related to R. pectinatoides (Figure 3).

KJB34557.1 Russula recondita

KJ330756.1 Russula recondita

sg| DQ422026.1 Russula pectinatoides

NR 147535.1 Russula recondita

- KF318063.1 Russula recondita

[ 1KJ530756.1 Russula recondita
K.J834611.1 Russula recondita

Mﬁ; 1 KJ530752.1 Russula recondita

JFO0EE39.1 Russula pectinatoides

¢ KMOS2566.1 Russula pectinatoides

W | gp | JX434670.1 Russula pectinatoides
'|JTU:5?469$.1 Russula pectinatoides
62 | KX574604.1 Russula pectinatoides

47

% Q16686701 Russula amoenolens
E!VEUMEMBEJ Russula peclinatoides
73 KF245514.1 Russula pectinatoides
KJ530749.1 Russula praetervisa
Subgenus Ingratula KJ530780.1 Russula praetervisa
N %

KF303598.1 Russula pragtervisa
87 |KF303597.1 Russula prastervisa
li 4592

:i|——KY 581430.1 Russula subfoetens
AF418613.1 Russula foetens

4l JFS086T2.1 Russula subfoetens
Subgenus Russula

\ 7 JFI08E79.1 Russula foetens
MH3988T1.1 Russula juniperina

f
0.020

Figure 3. A neighbor-joining tree of the ITS genes of the Russula
praetervisa and related taxa.
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Consulting the current mycobiota checklist (Sesli & Denchev 2014) and the recent
contributions regarding species of Russula in Turkey (Dogan & Oztiirk 2015; Isik & Tiirkekul
2017; Colak et al. 2018), we have concluded that Russula praetervisa is a species whose existence
in Turkey has not been proven previously in detail. The existence of R. praetervisa was confirmed
by this study. Thus, it is known that the number of Russula species found in Turkey is 133.

Specimens examined
Russula praetervisa. Turkey. Mugla: 13. km of Marmaris-Dat¢a road, near I¢meler stream,
27.12.2012, All1 4592 (Mugla Sitki1 Kogman University).
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Ozet

Tiirkiye’de sadece Iskenderun’dan (Hatay) bilinen Euphorbia maculata’nin (Euphorbiaceae), Karasu’da
(Sakarya) yeni bir popiilasyonu tespit edilmistir. Anavatan1 Kuzey Amerika olan Euphorbia maculata, siis bitkisi
olarak diinyada yaygin bir kullanima sahiptir. Tiirlin antidiyareik, antibakteriyel, antifungal ve antioksidan ajan
olarak kullanilabilecegi bildirilmistir. Ayni zamanda antitrombosit etkisi sebebiyle, tiir kardiyovaskiiler
hastaliklar1 6nleme potansiyeline sahiptir. Burada tiiriin korolojisiyle birlikte genel morfolojik, ekolojik ve bazi
etnobotanik 6zellikleri verilmistir.

Anahtar kelimeler: Acarlar Longozu, Euphorbia maculata, koroloji, Sakarya, Tiirkiye

Turkish chorology of Euphorbia maculata (Euphorbiaceae)

Abstract

A new population of Euphorbia maculata (Euphorbiaceae), which was known in Turkey only from Iskenderun
County of Hatay Province, has been determined in Karasu County of Sakarya Province. Euphorbia maculata,
whose native country is North America, has a widespread use in the world as an ornamental plant. It has been
reported that the species can be used as an antidiarrheal, antibacterial, antifungal and antioxidant agent. At the
same time, due to its antiplatelet effect, the species has the potential to prevent cardiovascular diseases. Here,
together with the chorology of the species, its general morphological, ecological and some ethnobotanical
characteristics have been given.

Keywords: Acarlar Floodplain Forest, Euphorbia maculata, chorology, Sakarya, Turkey

GIRIS

Euphorbia maculata L.’nin (Euphorbiaceae) anavatan1 Kuzey Amerika’dir. Giiney ve Orta Avrupa
ile Orta ve Giiney Amerika, Ortadogu (Israil), Giiney Asya ve Avustralya’da dogallasmis olarak
bulunur. Tir Kuzey Amerika’dan diinyaya botanik bahgeleri veya turistler araciligiyla yayilmistir.
Euphorbia maculatanin siis bitkisi olarak diger kitalara yayilmasinin, ilk olarak 17. yiizyilda
Londra botanik bahgesine getirilmesiyle basladigi bilinmektedir (Zimmerman vd. 1975). Bazi
yazarlara gore, Euphorbia maculatanin Orta Avrupa'daki ana dagilma merkezleri botanik
bahgeleridir (Galera & Sudnik-Wdjcikowska 2004). Yayilmaya turistler de katki saglamis olabilir.
Bu yayilmada o6zellikle demiryollarmm etkili oldugu soylenebilir, ¢iinkii tiire demiryolu
kenarlarinda ve tren istasyonlarinda ¢ok sik rastlanmaktadir (Brandes 1993).

Karasu (Sakarya) Acarlar Longozu Karadeniz kiyisinda kii¢iik bir alan isgal etmesine ragmen,
Fraxinus L. (disbudak) ve Alnus Mill. (kizilagag) tiirlerinin hakim oldugu longoz (subasar)
ormanlari, termofil mese ormanlari, batakliklar, kiyr kumullar1 ve mevsimsel golleri ile zengin bir
Onerilen Alint:

Sagiroglu, M. & Karaduman, D. (2020). Euphorbia maculata’nin (Euphorbiaceae) Tiirkiye korolojisi. Tiirler ve
Habitatlar 1(2): 53-57.
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habitat gesitliligine sahiptir. Alanda yapilan bir floristik ¢aligma sirasinda, Euphorbia maculata’nin
Tiirkiye’deki ikinci dogallagsmis popiilasyonu tespit edilmistir.

MATERYAL VE METOT

Euphorbia maculata’ya ait ornekler, Thsaniye (Sakarya, Karasu) cevresindeki kiyr kumullarmdan
2012 yilinin Haziran, Agustos ve Eylil aylarinda yapilan floristik c¢alismalar esnasindan
toplanmistir (Karaduman 2019). Tiiriin genel goriiniimiine ait fotograflar Samsung marka mobil
telefon, meyve ve tohum fotograflar1 ise Olympus SZ-10 marka stero mikroskop yardimiyla
cekilmistir. Ornekler Sakarya Universitesi Biyoloji Boliimiinde bulunan herbaryumda muhafaza
edilmektedir.

SONUCLAR VE TARTISMA

Acarlar Longozu (Sakarya, Karasu) ve ¢evresi olduk¢a zengin bir habitat ve biyogesitlilige sahiptir.
Longoz florasimin tespiti amaciyla yapilan c¢aligmalar esnasinda, kumlu topraklarda yetisen, tek
yillik, yatik govdeli, 20—30 cm boyunda ilging Euphorbia L. 6rnekleri toplanmistir. Goriiniim
olarak Euphorbia prostrata Aiton’a benzeyen bu 6rnekler, Flora of Turkey and the East Aegean
Islands adli eserden yararlanilarak teshis edilmistir (Radcliffe-Smith 1982). Ornekler, eserde yer
alan teshis anahtarma gore Euphorbia supina Raf. olarak teshis edilmistir. Euphorbia supina son
yillarda, anavatani Kuzey Amerika olan ve farkli yollarla yayilarak diinyanin bir¢ok yerinde
dogallasmis olan E. maculata’nin sinonimi olarak kabul edilmektedir (Oztekin 2012; The Plant List
2020). Bu tiir Tiirkiye’de sadece Iskenderun’dan (Hatay) bilinmektedir. Euphorbia maculata’y: E.
prostrata’dan ayiran en goze ¢arpan morfolojik 6zellik, yapraklarin ortasindaki morumsu lekelerdir
(Sekil 1 ve 2). Euphorbia prostrata tek yillik kozmopolit bir tiirdiir ve Tiirkiye’de Antalya’da tespit
edilen dogallasmis 6rneklerden bilinir (Radcliffe-Smith 1982).
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Sekil 1. Euphorbia maculata’nin genel goriinimii.
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Euphorbia maculata, Flora of Turkey and the East Aegean Islands’da Iskenderun (Hatay)
kiyr kesimlerinde kumlu topraklardan toplanmis bir 6rnekle bilinir (Radcliffe-Smith 1982).
Ihsaniye’den (Sakarya, Karasu) tespit edilen bu popiilasyon, Tiirkiye i¢in ikinci kayit niteligindedir.
Euphorbia maculata, bolgede kumul vejetasyonundaki en belirgin bitkilerden biridir. Kumul
bitkileri genel olarak ezilmeye karsi direngli, esnek dokulu ve yatik govdelidir. Ayni zamanda
sicakta fotosentez yapabilirler ve ge¢ tohum verirler. Euphorbia maculata’da bu tiir habitatlarda
yaygin olarak goriilen C4 bitkilerinden birisidir. Tiir, Avrupa’nin orta ve kuzey kesimlerindeki
kumul habitatlarinda yer yer genis topluluklar olusturur (Andraz & Ladislav 1998).

Euphorbia maculata tek yillik otsu bir bitkidir. Gévdesi yatik, 10—50 cm boyunda, genellikle
kirmizimsi, tabandan dallanmig ve tiiyliidiir. Yapraklar1 eliptik-oblong ile seritsi-oblong arasinda,
4-9 x 1.5—4 mm ebatlarinda ve ortasi genellikle morumsu lekelidir. Muhtemelen bu leke nedeniyle
tire Tiirkge “benli (lekeli) siitlegen” ismi verilmistir. Cigekleri baglangicta beyazdir, ancak
sonradan hizla kirmizimsi-pembeye doniisiir. Meyveleri ii¢ koseli, yumurtamsi, 1.5-2 x 1.5-2 mm
ebatlarinda ve basik tiiylidiir. Tohumlar1 dort koseli, yumurtamsi ve 0.5-0.8 x 0.4—0.6 mm
ebatlarindadir (Sekil 1-3).

Sekil 2. Euphorbia maculata’da ¢icekdurumu ve ¢igekler.

Euphorbia maculata kumlu topraklarm hakim oldugu dogal habitatlarda ve yol kenar1 gibi
antropojen alanlarda yetisebilir. Bu 6zelligi nedeniyle, anavatani olan Kuzey Amerika’da kiiltiirii
yapilarak yol kenar1 ve yerlesim alanlarinin peyzajinda siklikla kullanilmaktadir. Kiy1 kumullarinda
tespit edilen tiir, alanda Arabidopsis thaliana (L.) Heynh., Bombycilaena discolor (Pers.) M.Lainz,
Briza minor L., Carlina corymbosa L., Cionura erecta (L.) Griseb., Crepis reuteriana Boiss.,
Cyperus capitatus Vand., Dactylis glomerata L., Eryngium maritimum L., Juncus acutus L.,
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Jurinea kilaea Azn., Linaria pelisseriana (L.) Mill., Lolium perenne L., Medicago marina L.,
Muscari neglectum Guss. ex Ten., Pancratium maritimum L., Plantago lanceolata L., Rostraria
cristata (L.) Tzvelev, Setaria viridis (L.) P.Beauv., Solanum decipiens Opiz, Taraxacum hellenicum
Dahlst. ve Xanthium spinosum L. gibi tiirler ile birlikte bulunur.
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Sekil 3. Euphorbia maculata’da meyve ve tohumlar.

Alanda yapilan etnobotanik temelli ¢alismada, Euphorbia maculata’nin y6re halki tarafindan
taninmadig1 ve herhangi bir amagla kullanilmadigi tespit edilmistir. Yore halkinin diger bir¢ok
bitkiyi tanidig1 ve farkli amaglarla kullandig1 dikkate alindiginda, etnobotanik 6zellikleri olan bu
tiirlin alana muhtemelen yakin bir gegmiste yerlestigi diisiiniilmistiir. Karasu Acarlar Longozu
(Sakarya) ve ¢evresi gogmen kuslar icin Onemli durak noktalarindan biri oldugu g6z Oniine
almdiginda, bu yerlesmede gégmen kuslarin etkili oldugu sdylenebilir.

Euphorbia maculata diinya genelinde oldukg¢a farkli amaglar i¢in kullanilan bir tiirdiir. Tiiriin
antidiyareik, antibakteriyel, antifungal ve antioksidan ajan olarak kullanilabilecegi, ayn1 zamanda
antitrombosit etkisi sebebiyle kardiyovaskiiler hastaliklar1 dnleme potansiyeline sahip oldugu
bildirilmistir (Kwon vd. 2015). Tiirden izole edilen triterpenoidlerin bir kisminmn giiclii anti-
enflamatuar aktiviteler sergiledigi, bir kisminin ise kanser kemopreventif ajani olarak
kullanilabilecegine dair galigmalar mevcuttur (Sun vd. 2018). Tiir Kuzey Amerika’da sigillerin
tedavisinde, koklerinden elde edilen infiizyon ve dekoksiyonla deri kanamalarinda ve dogustan var
olan kornea bulanikligmin tedavisinde kullanildigi bilinmektedir (Krochmal 1952; Bocek 1984;
Bard 2006). Euphorbia maculata’nin Cin’de idrar yolu ve {iist sindirim kanali kanamalarinda
kullanildig1 bilinmektedir. Ayrica tiir Cin’de ayrica dizanteri, ishal, sarilik, hemoptizi, hematiiri,
hemafesi, hematemez, burun kanamasi ve vajinal kanama tedavilerinde de kullanilmaktadir (Lai vd.
2004).
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Incelenen 6rnekler

Euphorbia maculata. Tiirkiye. A3 Sakarya: Karasu, Ihsaniye-Denizkdy arasi, 41°07'37"-
30°37'08", 3 m a.s.l., kiyr kumulu, 23.06.2020, D.Karaduman 1428 (Sakarya Univ. Biyoloji Herb.);
ayni yer, 41°07'23"-30°3729", 2 m a.s.l., orman smir1, kumul, 02.09.2012, D.Karaduman 1582
(Sakarya Univ. Biyoloji Herb.).
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Abstract

Hymenogaster luteus and Leucogaster nudus, two new specimens of previously reported truffle taxa, were
collected and itentified from habitats within the boundaries of the Eastern Black Sea and the Marmara Regions
of Turkey. Hymenogaster luteus was reported previously only once from the localities within Isparta, Osmaniye,
Tekirdag and Yalova Provinces in Turkey. The first Turkish record of Leucogaster nudus was reported by Pilat
from llgaz Mountain (Kastamonu Province). Brief descriptions and new distribution localities of the species
were provided together with the photographs related to their macro and micromorphologies.

Keywords: Basidiomycetes, biodiversity, chorology, hypogeous fungi, Turkey

IKi triif taksonu icin Tiirkiye’de yeni lokalite kayitlari

Ozet

Daha 6nceden rapor edilmis olan iki triif taksonu, Hymenogaster luteus ve Leucogaster nudus, Tiirkiye’nin Dogu
Karadeniz Bolgesi ve Marmara Bolgesi’ndeki habitatlardan toplanarak teshis edilmistir. Hymenogaster luteus,
Tiirkiye'de Isparta, Osmaniye, Tekirdag ve Yalova illerindeki yerlesim yerlerinde daha &nce yalnizca bir kez
rapor edilmisti. Leucogaster nudus'un ise ilk Tiirkiye kayd: Pilat tarafindan Ilgaz Dagi'ndan (Kastamonu ili)
yapilmistt. Tirlerin kisa betimlemeleri ve yeni yayilis lokaliteleri, makro ve mikromorfolojilerine ait fotograflari
ile birlikte verilmistir.

Anahtar kelimeler: Bazidiyomisetler, biyogesitlilik, koroloji, toprakaltt mantarlar, Tiirkiye

INTRODUCTION

Two checklists were presented by Sesli and Denchev (2014) and Solak et al. (2015) related to the
macromycetes of Turkey. Following the checklists, many contributions were also made to the increasing
knowledge of Turkish higher fungi during the last five to six years (Kasik et al. 2017; Alli et al. 2019; Keles
2019; Selem et al. 2019; Tiirkekul & Isik 2019; Yildiz et al. 2019; Acar et al. 2020; Akcay 2020; Cagli &
Oztiirk 2020; Tleri et al. 2020; Sadullahoglu et al. 2020; Sesli 2020).

A closer look at the checklists and most of the latest contributions indicates that epigeous macrofungi
have received more attention than hypogeous species until the last decade. After the 2010s, Castellano &
Tiirkoglu (2012), Tiirkoglu & Castellano (2014), Tiirkoglu et al. (2015) and Elliot et al. (2016) have
presented in a concentrated manner new records and new localities of Turkish hypogeous macromycetes.
Meanwhile, Dogan & Akata (2015), Alkan et al. (2018), Dogan (2018), Dogan et al. (2018), Uzun & Kaya
(2018), Uzun & Yakar (2018), Uzun et al. (2018), Berber et al. (2019), Uzun & Kaya, (2019a,b,c,d), Uzun
et al. (2019a,b), Yakar et al. (2019) and Uzun & Kaya (2020a,b) also presented reports about the hypogeous
macromycetes of Turkey.
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Currently, more than 90 taxa of hypogeous macrofungi, 43 belonging to Ascomycota and 56 to
Basidiomycota, are known to exist in Turkey. The truffle species, Hymenogaster luteus Vittad. and
Leucogaster nudus (Hazsl.) Hollos, are also among the known taxa of hypogeous macromycetes in Turkey.
Here we present new localities for these two taxa within the boundaries of the East Black Sea and Marmara
Regions.

The study aims to make a contribution to the mycobiota of Turkey by presenting new distributions of
two hypogeous macromycete species.

MATERIAL AND METHOD

Specimens of Hymenogaster luteus were collected from Istanbul and Trabzon Provinces between
2016 and 2018, and Leucogaster nudus samples were collected from Rize and Trabzon Provinces
between 2015 and 2017. The fruit bodies were photographed and the characteristics required for the
identification of the samples were noted during field studies. Next, the samples were transferred to
the fungarium in paper boxes and dried in an air-conditioned room. Micromorphological
investigations were performed on the dry specimens. A Nikon eclipse Ci-S trinocular light
microscope was used for microscopic investigations. Spore photographs were taken with a DS-Fi2
digital camera aided by a Nikon DS-L3 displaying apparatus. The specimens were identified by
comparing the obtained data with Vittadini (1831), Zeller & Dodge (1924), Dodge & Zeller (1934),
Hawker (1954), Pegler et al. (1993), Montecchi & Sarasini (2000), Arroyo et al. (2005) and
Tiirkoglu et al. (2015). The samples are being kept at the Karamanoglu Mehmetbey University,
Kamil Ozdag Faculty of Science, Department of Biology.

RESULTS AND DISCUSSION

Basidiomycota R.T.Moore
Agaricomycetes Doweld
Agaricales Underw.
Hymenogastraceae Vittad.
Hymenogaster Vittad.

Hymenogaster luteus Vittad., Monographia Tuberacearum: 22, t. 3: 9 (1831) (Vittadini 1831).
Synonyms. Hymenogaster luteus f. trigonosporus Vacéek, Hymenogaster luteus var. berkeleyanus
(Corda) Stielow, Bratek, A.K.1.Orczan, S.Rudnoy, Hensel, P.Hoffm., Klenk & Goker,
Hymenogaster luteus var. fulvus Soehner, Hymenogaster luteus var. fulvus Soehner, Hymenogaster
luteus var. subfuscus Soehner, Hysterogaster luteus (Vittad.) C.W.Dodge, Oogaster berkeleyanus
Corda, Tuber berkeleyanum Tul. & C.Tul.

Description. Basidiomata 5—17 mm broad, subglobose to globose, some irregularly lobed, usually
with a depressed base, white to dirty white when young, greyish or yellowish-grey to yellowish-
brown at maturity (Figure 1). Peridium 100-160 um thick, smooth, silky. Gleba soft, at first white,
then yellowish to pale yellow. Odor pleasant. Basidia 22—25 x 4—6 um, clavate. Basidiospores 18—2
x 7.5-9.5(=10) um, ellipsoid to fusiform, some not symmetrical, smooth and thick walled (Figure
2). Hymenogaster luteus grows under deciduous trees, coniferous trees or mixed forest as embedded
in soil or leaf or needle litter (Hawker 1954; Montecchi & Sarasini 2000; Tiirkoglu et al. 2015).
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Taxonomic notes
Hymenogaster luteus was reported previously only once by Tirkoglu et al. (2015) from the
localities within Isparta, Osmaniye, Tekirdag and Yalova Provinces in Turkey based on the
collections between 2013 and 2014. The samples were collected under Quercus vulcanica Boiss. &
Heldr. ex Kotschy, or under mixed stands with the members of Carpinus L., Fagus L., Pinus L.,
and Rhododendron L. species, especially of Carpinus betulus L., Fagus orientalis Lipsky, Pinus
brutia Ten., Pinus nigra Aiton, Quercus cerris L. and Q. petraea (Matt.) Liebl. Our sample was
collected under broad-leaved trees, such as Laurus nobilis L., Fagus orientalis, Castanea sativa
Mill., Rhododendron ponticum (Boiss. & Reut.) Hand.-Mazz., Alnus Mill. and Quercus L. species.
Dodge & Zeller (1934), Hawker (1954), Pegler et al (1993), Montecchi & Sarasini (2000) and
Tiirkoglu et al. (2015) give the basidiocarp dimensions as 10—20 mm, 10(—=17) mm, 5—15 mm, 5-20
mm and 10 mm, respectively. The same authors measured the basidiospore size as 1822 x
(7-)9-11(—12) pm except Tiirkoglu et al. (2015) who gives it as 12—20 x 9—12 um. Peridium
thickness was given as 40—50 um by Dodge & Zeller (1934) and Hawker (1954), while it was given
as 90—180 um by Tirkoglu et al. (2015). Though the basidiocarp and basidiospore dimensions of
the samples investigated are generally in agreement with all of the reported data, they fit well with
Hawker (1954) and Montecchi & Sarasini (2000). On the other hand, peridium thickness of our
samples fit well with previously recorded Turkish collections (Tiirkoglu et al. 2015).

Figure 2. Basidiospores (a-c) of Hymenogaster luteus
(Bars: 10 um).
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Basidiomycota R.T.Moore

Agaricomycetes Doweld

Russulales Kreisel ex P.M.Kirk, P.F.Cannon & J.C.David
Albatrellaceae Nuss

Leucogaster R.Hesse

Leucogaster nudus (Hazsl.) Hollés, Annales Historico-Natureles Musei Nationalis Hungarici 6:
319 (1908). Synonyms. Hydnangium nudum Hazsl., Leucogaster floccosus R.Hesse.

Description. Basidiocarps 20—45 mm in diameter, subglobose, some irregularly lobed, at first
whitish to yellowish white, later ochraceous to yellowish brown, developing red-brown stains
(Figure 3). Peridium 200—400 um thick, finely tomentose when young, soon become glabrescent,
fragile and not separable. Gleba white, then pale ocher to pale olive brown, with small, angular
cells, from the beginning filled with a gelatinous matrix, secreting latex when cut. Basidiospores
11-14 um, subglobose to spherical, surface with a reticulate ornamentation, enclosed in a
gelatinous transparent, thin walled and smooth episporal membrane (Figure 4). Leucogaster nudus
was reported to grow under deciduous trees, coniferous trees or mixed forest (Zeller & Dodge 1924;
Pegler 1993; Montecchi & Sarasini 2000; Tiirkoglu et al. 2015).

Figure 3. Basidiocarps of Leucogaster nudus (Bars: 15 mm).

Taxonomic notes
The first Turkish record of Leucogaster nudus was reported by Pilat (1937) from Ilgaz Mountain,
and the existence of it in Turkey was also noted by Tiirkoglu et al. (2015) based on the samples
collected from Kastamonu Province under Abies nordmanniana (Steven) Spach var.
bornmulleriana (Mattf.) Silba and Fagus orientalis. We found it under different mixed stands of
Fagus orientalis, Castanea sativa, Rhododendron ponticum, Picea orientalis (L.) Peterm. and Alnus
species.

Basidiocarp dimensions of Leucogaster nudus were reported as 10—15 mm, 15-50 mm,
10—30 mm and 15-30 mm by Zeller & Dodge (1924), Pegler et al. (1993), Montecchi & Sarasini
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(2000) and Tiirkoglu et al. (2015), respectively. Spore dimensions were also reported as 16—18 pm,
11-18 um, 10—14 pm and 13.2—17.5 um by the same authors.

B

Figure 4. Basidispores (a-c) of Leucogaster nudus (Bars: 10 um).

The basidiocarps of the newly collected samples, reaching up to 45 mm, seem to exceed the
size (15—30 mm) given by Montecchi & Sarasini (2000) and Tiirkoglu et al. (2015). However, it is
in agreement with those reported by Dodge & Zeller (1934) and Pegler et al. (1993) who had
reported it as 10—50 mm and 15—50 mm, respectively. Basidiospore size of the samples investigated
is also within the range given by Pegler et al. (1993), Montecchi & Sarasini (2000) and Tiirkoglu et
al. (2015). Though the peridium thickness of our samples does not reach up to 500 pm or 520 pm,
which was given by Montecchi & Sarasini (2000) and Tirkoglu et al. (2015) respectively, it is
within the range reported by the above authors.

Specimens examined

Hymenogaster luteus. istanbul, Beykoz, Cavusbasi, under soil and rotting plant residues, mixed
forest of Quercus sp. and Laurus nobilis, 41°03'N—29°08'E, 150 m, 27.12.2018, Y.Uzun 7145;
Trabzon, Tonya, Sagri village, under soil and rotting plant residues, mixed forest of Fagus
orientalis, Castanea sativa, Rhododendron ponticum and Alnus sp., 40°57'N—-39°18'E, 780 m,
17.05.2016, Y.Uzun 5085.

Leucogaster nudus. Rize, Ardesen, Kirazlik village, under soil and rotting plant residues, mixed
forest of Fagus orientalis, Castanea sativa, Rhododendron ponticum and Alnus sp.
41°07'N—41°05'E, 600 m, Y.Uzun 5206; Yesiltepe village, under soil and rotting plant residues,
mixed forest of Fagus orientalis, Castanea sativa and Rhododendron ponticum, 41°09'N—41°09'E,
510 m, 26.11.2017, Y.Uzun 5946.; Trabzon, Tonya, Erikbeli village, under soil and rotting plant
residues, mixed forest of Fagus orientalis, Picea orientalis and Rhododendron ponticum,
40°46'N—39°14'E, 1400 m, 28.10.2015, Y.Uzun 4620; Kosecik village, under rotting plant residues
and mosses, mixed forest of Fagus orientalis, Castanea sativa and Rhododendron ponticum,
40°57'N-39°16'E, 800 m, 07.11.2016, Y.Uzun 5384; Kozluca village, Kdsecik village, under
rotting plant residues and mosses, mixed forest of Fagus orientalis, Castanea sativa and
Rhododendron ponticum, 40°56'N—39°13'E, 1000 m, 13.11.2016, Y.Uzun 5478; Caykara, Uzungol
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Nature Park, under soil and rotting plant residues, mixed forest of Fagus orientalis, Picea orientalis
and Rhododendron ponticum, 40°37'N—40°16'E, 1370 m, 14.11.2016, Y.Uzun 5486.
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Abstract

Geographically, Mt. Akdag is located between the Central Anatolia and Black Sea Regions of Turkey and its
summit is approximately 2060 meters. In this study, the vascular plant diversity of Mt. Akdag in Amasya
Province of Turkey, and the floristic and chorological analysis of this diversity were documented. Family
numbers, species and subspecies taxa numbers, endemism rate, and Raunkiaer’s life form spectra were
determined. A total of 705 taxa were identified and classified and 699 of them belong to Magnoliophyta and 6 to
Pteridophyta. Euro-Siberian and Irano-Turanian elements were dominant in the chorological spectrum. The rate
of endemic taxa (74) was found to be 10.49% in the flora.

Keywords: Akdag, biodiversity, endemism, flora, life form, Turkey

Akdag’in (Amasya, Tiirkiye) Damarh Bitki Cesitliligi

Ozet

Akdag, cografi olarak Tiirkiye'nin I¢ Anadolu ile Karadeniz Bélgeleri arasinda yer alir ve zirvesi yaklasik 2060
metredir. Bu calismada Akdag (Amasya, Tirkiye)’nin damarl bitki ¢esitliligi, bu ¢esitliligin floristik ve
korolojik analizleri verilmistir. Familya sayilari, tiir ve tiiralti takson sayilari, endemizm oran1 ve Raunkiaer
hayat formu dagilist belirlenmistir. Teshis edilen ve smiflandirilan toplam 705 taksonun 699’u
Magnoliophyta’ya ve 6’s1 Pteridophyta’ya aittir. Avrupa-Sibirya ve iran-Turan elementleri korolojik spektrumda
baskindir. Endemik taksonlarin (74) floraya orani %10.49’dur.

Anahtar kelimeler: Akdag, biyogesitlilik, endemizm, flora, hayat formu, Tiirkiye

INTRODUCTION
Biodiversity is the variety of life forms and habitat types on earth. In today’s world, habitat
destruction and fragmentation have become the main factors in the extinction of local vascular
flora. Local vascular flora is a vital part of the natural web of life. The loss of a species from local
flora can quickly affect an entire ecosystem (Hillaert et al. 2020). Implementing the national plant
biodiversity conservation strategy also depends on the discovery of the local flora (Urgamal et al.
2019). Consequently, local floristic research studies are important.

The province, known as Amasya, ever since the famous geographer Strabo (Kus 2016), has
many large and small mountains, an important river such as the Yesilirmak, fertile plains, and

plateaus where agriculture and animal husbandry have been made (Ergen 2016). The diversity of its
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topographic and geological structure (Toprak & Akyazi 2018) also causes plant diversity. Amasya
has become a center where many floristic, phytosociological and ecological research studies have
been carried out in recent decades (Cansaran & Aydogdu 1998; Cansaran 2002; Korkmaz et al.
2005; Celep et al. 2006; Cansaran et al. 2007; 2010; Kaya et al. 2009; Yildirim & Kiling 2010;
Yildirim et al. 2019). Mt. Akdag is one of the most important geographical structures in Amasya
Province due to its plant inventory. Moreover, Mt. Akdag was accepted as an important plant area
in 2005 (Ozhatay et al. 2005).

In the second half of the 1970s, Kerim Alpmar collected plant samples from Amasya and its
surroundings and named them in his doctoral dissertation called Amasya (Akdag) plants. However,
a significant part of the localities where plant samples were collected in Alpmar’s doctoral
dissertation were outside the borders of Mt. Akdag. Moreover, Baytop and Alpmar (1980) also
published an article titled, “New observations on the flora of Amasya and Akdag”. Unfortunately,
this publication did not include a complete plant list, floristic and chorological analyzes of the
vascular flora of Mt. Akdag. Between 2016 and 2019, a significant number of plant taxa were
collected and identified in the project carried out by the other authors of this study on the vegetation
of Mt. Akdag. The authors contacted Alpmar to create a complete list of the Mt. Akdag vascular
plant diversity and to share it with the scientific world. Thereby, they collaborated to combine the
taxa list in Alpimnar's doctoral dissertation with their findings and to reveal a complete list of the
vascular flora of Mt. Akdag. This study aims to reveal the vascular plant diversity of Mt. Akdag in
Amasya Province of Turkey and to determine the floristic and chorological analyses of this
diversity.

MATERIAL AND METHOD

Geographically, Mt. Akdag is located between the Central Anatolia and Black Sea Regions of
Turkey (between 35°45'00"-36°03'00"E and 40°42'00"—40°54'00"N) and its summit is
approximately 2060 meters. The Yesilirmak River, which is one of Turkey's largest rivers, flows to
the southeast of Mt. Akdag. Mt. Karadmer is the sister of Mt. Akdag, which lies to the northwest of
Mt. Akdag. The Derindz fault line, which is a branch of the Northern Anatolian fault systems,
separates these sister mountains and creates a natural border between them. The dominant lithology
of Mt. Akdag is the Permian age fusulinid limestone blocks (Erturag 2009). Annual precipitation
and mean annual temperature are 334.24 mm and 10.32°C according to the state meteorological
station data.

Biogeographically, Mt. Akdag is located between the Euro-Siberian and Irano-Turanian
floristic regions (Kaya et al. 2009). The forest, riparian, steppe, and subalpine meadow vegetations
are mainly distributed at Mt. Akdag. In addition to plants, Mt. Akdag also contains an important
fauna. It is also home to some large mammals, such as lynx, roe deer, wolf, and marten, which are
under threat.

Plant samples belonging to the Mt. Akdag vascular flora were collected at different times.
Kerim Alpinar is a botanist who made the first plant collections in the region in the last half of the
1970s. After Alpmar, the other authors of this study determined between 2016 and 2019 the
remainder of vascular flora in their field studies carried out to reveal the vegetation of Mt. Akdag.
The findings of the two studies were combined and a complete plant list of the Mt. Akdag vascular
flora was created. The voucher specimens are deposited in the Herbarium of the Faculty of
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Pharmacy of Istanbul University (ISTE) and the Herbarium of the Faculty of Arts-Sciences of
Ondokuz Mayis University (OMUB).

Flora of Turkey and the East Aegean Islands (Davis 1965-1985; Davis et al. 1988; Giiner et
al. 2000), and other related literature (Tutin et al. 1964-1980; Giiner et al. 2012; 2018) were
followed to identify plant samples. Plants of the World Online, Kew Sciences Data Online (PWO
2020) and the International Plant Name Index (IPNI 2020) were also checked to determine and
compare names of plant species. The name of the plant families is ordered on the APG IV system
(Byng et al. 2016). Threatened categories of endemic taxa in the flora list were determined
according to Ekim et al. (2000). The locality and habitat numbers (in square brackets), collection
dates, collectors and their numbers, life forms, phytogeographic positions, endemism status and
threatened categories of endemics were given after the taxa names in the vascular flora list
Appendix 1).

The following abbreviations were used in the floristic list; Ch: Chamaephyte, DD: Data
Deficient, E.Medit.: East Mediterranean, End.: Endemic, Euro.-Sib: Euro-Siberian, G: Geophyte,
H: Hemicrytophyte, Ir.-Tur.: lrano-Turanian, LC: Least Concern, Medit.: Mediterranean, NT:
Near Threatened, P: Phanerophyte, T: Therophyte, VU: Vulnerable.

Localities of Collected Plant Samples

1. Amasya, Suluova, around Kiranbasalan villlage, Pinus nigra forests, 1240 m.

2. Amasya, Suluova, Kapakli recreation area, Pinus nigra forests, 1110 m.

3. Amasya, Suluova, Seyfe villlage, around Derin6z Dam, Pinus nigra forests, 1150 m.
4. Amasya, Suluova, around Derebasalan village, Quercus cerris forests, 1035 m.

5. Amasya, Suluova, between Soku and Kuzalan villages, Fagus orientalis forests, 1500 m.
6. Amasya, around Ormandzii village, Pinus sylvestris forests, 1600 m.

7. Amasya, around Kizilkislacik village, Pinus brutia forests, 450 m.

8. Amasya, Suluova, between Seyfe and Karakese villages, riparian vegetation, 1250 m.
9. Amasya, between Ormandzii village and TV station, Juniperus communis bushes, 1700 m.
10. Amasya, around TV station, steppes, 1750 m.

11. Amasya, Suluova, between Seyfe and Aktas villages, roadsides, steppes, 1750 m.
12. Amasya, Suluova, Sugozii plateau, steppes, 1520 m.

13. Amasya, Suluova, between Kuzalan and Aktas villages, roadsides, steppes, 1250 m.
14. Amasya, around TV station, Festuca grasslands, 2045 m.

15. Amasya, around Kocacik hill, stony ground, 1750 m.

16. Amasya, around Egribiik village, 1600 m.

17. Amasya, around Boyali village, 1500 m.

18. Amasya, Suluova, around of Akodren village, 1500 m.

19. Amasya, between Bogazkdy and Degirmendere villages, hills, 500 m.

20. Amasya, Calardi plateau, 1500 m.

21. Amasya, Degirmendere plateau, wet ground, 1400 m.

22. Amasya, around Ormandzii village, open fields, 1200 m.

23. Amasya, Ardi¢ plateau, wet ground, 1300 m.

24. Amasya, Akdag summits, rocky ground, 2060 m.

25. Amasya, around Aydmlik village, roadsides, 850 m.

26. Amasya, Suluova, Sugdzii plateau, streamsides, 1600 m.



Yildurim et al. / Tiirler ve Habitatlar (2020) 1(2): 66-105 69

27. Amasya, around Saracikagili district, Alanoglu locality, 1450 m.
28. Amasya, Har plateau, 1300 m.
29. Amasya, Uzunoba plateau, wetlands, 1500 m.

RESULTS AND DISCUSSION

A total of 705 taxa were identified and classified and 699 of them belong to Magnoliophyta and 6 to
Pteridophyta (Appendices 1 and 2, Table 1). When cosmopolitans and others are excluded, the
Euro-Siberian and Irano-Turanian elements are dominant in the chorological spectrum of the study
area, respectively (Table 2).

Table 1. General statistics of plant taxa in the study.

Number of Families Number of Genera Number of Taxa
Pteridophyta 5 5 6
Magnoliophyta 69 324 699
Pinopsida 3 3 8
Magnoliopsida 66 321 691
Total 74 329 705
Table 2. Chorological spectrum of taxa in the study.
Phytogeographic elements Number of Taxa Rate (%)
Euro-Siberian 103 14.61
Irano-Turanian 93 13.19
Mediterranean 38 5.39
East Mediterranean 29 411
Cosmopolitan and others 442 62.70
Total 705 100

When compared with the previous studies in the region for the chorological spectrum and
endemism rate, it is seen that Mt. Akdag has a similar percentage distribution (Table 3). According
to the findings obtained, the study area has a transition zone feature between the Euro-Siberian and
Irano-Turanian floristic regions and the effect of the Euro-Siberian floristic region is more
dominant. In this respect, Mt. Akdag is similar to the Karadmer, Sakarat and Tavsan Mountains.
The climatic gradient exists between the Central Anatolia and Black Sea regions transition zones,
which creates the Xero-Euxinian vegetation belt, consists largely of deciduous oak, pine, and mixed
pine and oak (Yidirim et al. 2019). These vegetation types partially create humid-temperate
microclimate conditions and contain more species of Euro-Siberian origin. Also, it should be taken
into consideration that the historical distribution patterns and fragmentation of the plant taxa caused
different floristic changes in the Euro-Siberian and Irano-Turanian transition regions.

The number of endemic taxa and endemism rate are 74 and 10.49%, respectively. Epipactis
helleborine (L.) Crantz subsp. bithynica (Robatsch) Kreutz, Iris histrioides (G.F.Wilson) S.Arn.,
Astragalus syringus D.F.Chamb., Alyssum bornmuelleri Hausskn. ex Degen, Minuartia
corymbulosa (Boiss. & Balansa) McNeill var. breviflora (Boiss.) McNeill, Galium bornmuelleri
Hausskn. ex Bornm. and Veronica gentianoides Vahl subsp. gentianoides var. alpina (Hausskn. ex)
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Oztiirk & M.A.Fisch. are included in the threat category as Vulnerable (VU). Malus sylvestris (L.)
Mill. subsp. orientalis (A.Uglitzkich) Browicz var. microphylla Browicz is in the threat category as
Data Deficient (DD) according to the latest version of the International Union for Conservation of
Nature (IUCN) Red Data Book. The rate of endemic taxa at Mt. Akdag is lower compared to the
average of the Euro-Siberian floristic regions of Turkey (Senkul & Kaya 2017). Topographic
complexity, isolation and diverse micro-climates support high biodiversity and endemism (Noroozi
et al. 2019). Consequently, the endemism rate of Mt. Akdag may have differed from other studies
in its immediate vicinity.

Table 3. Comparison of chorological spectrum and endemism rates between Mt. Akdag and its
immediate surroundings (Taxon number / Ratio to entire flora).

Studies Irano - EUI0 -\ \rediterranean | Endemism
Turanian Siberian

Mt. Akdag (this study) 93/13.20 | 103/14.60 67/9.50 75/10.64
Mt. Inegdl (Yildirim & Kiling 2010) 99/15.00 | 103/15.60 43/6.50 77/11.65
Mt. Sakarat (Cansaran et al. 2010) 43/8.70 127/25.71 24/4.86 40/8.10
Mt. Karabmer (Kaya et al. 2009) 41/18.60 54/24.50 11/5.00 29/13.10
Between Direkli, Yassigcal and Abaci

. ’ 1/13.4 45/11. 2 44/11.
Mountains (Cansaran et al. 2007) S1/13.40 5/11.80 35/8.20 /11.60
;8(‘;‘6'; Tersakan Valley (Celepetal. | 221680 | 30i8.50 35/7.60 50/10.94
Mt. Cakir (Yiicel 2005) 23/11.79 12/6.15 10/5.12 18/9.23
Mt. Tavsan (Korkmaz et al. 2005) 71/11.95 141/23.73 30/5.04 65/10.94
Mt. Egerli (Cansaran 2002) 102/15.69 97/14.92 46/7.07 80/12.30
Between Vermis, Yuvacik Villages
and Amasya Castle (Cansaran & 70/15.71 31/7.38 40/9.52 46/11.00
Aydogdu 1998)
Between Amasya, Yozgat and
Corum (Kurt et al. 1998) 100/18.65 71/13.25 41/7.65 38/7.09
Kugpmartepe (Peker 1988) 43/8.98 51/10.64 45/9.39 33/6.89

The first three families with the most taxa in family ranking are Asteraceae, Fabaceae and
Brassicaceae, respectively (Table 4). However, the genus with the highest number of species is
Astragalus L. with 14 species. Euphorbia L., Galium L., Veronica L., Alyssum L., Trifolium L.,
Geranium L. and Stachys L. follow Astragalus for number of species. Asteraceae has the highest
number of taxa in family ranking. Among the studies carried out in its vicinity, Mt. Akdag is the
area with the highest taxa numbers belonging to the Asteraceae family. The Asteraceae family has
the maximum number of taxa both in the world and in the flora of Turkey (Giiner et al. 2012; PWO
2020). Among of Asteraceae members, anemocory and epizoochory are common seed distribution
mechanisms. Flower structure, pollination and seed distribution mechanisms led to the success of
the Asteraceae family members in increasing diversity compared to other families (Andersen 1993).
In this study, Astragalus has the highest number of species. Astragalus increases its diversity at the
species and subspecies taxon level due to its flower structure, pollination characteristics, and its



Yildurim et al. / Tiirler ve Habitatlar (2020) 1(2): 66-105

71

distribution in both steppes and woodland areas (Samad et al. 2014). Astragalus has also over 400
species and subspecies in the Flora of Turkey (Giiner et al. 2012).

Table 4. Comparison of the first three families and genera in the Mt. Akdag research area and its
immediate surroundings for species richness.

Studies

The largest three families
(Family/Taxon number/Ratio
to whole flora)

The largest three genera (Taxon
number)

Mt. Akdag (this study)

Asteraceae/88/12.48
Fabaceae/66/9.36
Brassicaceae/59/8.37

Astragalus (14), Euphorbia (11),
Galium (11), Veronica (11),
Alyssum (11), Trifolium (9),
Geranium (9), Stachys (9)

Mt. Inegol (Yildirim &
Kiling 2010)

Asteraceae/87/13.20
Fabaceae/69/10.40
Lamiaceae/60/9.10

Astragalus (17), Verbascum (12),
Centaurea (12), Silene (10), Salvia
(10)

Mt. Sakarat (Cansaran et al.

Asteraceae/70/14.17

Astragalus (8), Veronica (7),
Bromus (7), Galium (7),

2010) Eigiggi%i%ggl Campanula (6), Verbascum (6),
' Rumex (6), Trifolium (6)
Fabaceae/34/15.45 Astragalus (9), Silene (5), Lathyrus

Mt. Karaomer (Kaya et al.
2009)

Lamiaceae/21/9.55
Asteraceae/17/7.72

(5), Trifolium (5), Quercus (4)

Between Direkli, Yassigal
and Abac1 Mountains
(Cansaran et al. 2007)

Asteraceae/47/12.60
Fabaceae/38/10.20
Lamiaceae/36/9.70

Astragalus (8), Silene (8),
Centaurea (7), Lathyrus (6)

Lower Tersakan Valley
(Celep et al. 2006)

Asteraceae/56/12.20
Fabaceae/42/9.20
Lamiaceae/35/7.60

Astragalus (7), Alyssum (7), Vicia
(6), Salvia (6), Centaurea (5)

Asteraceae/33/16.92 Astragalus (6), Centaurea (6),

Mt. Cakir (Yiicel 2005) Fabaceae/27/13.84 Ornithogalum (4), Onobrychis (4),
Lamiaceae/7/8.71 Dianthus (3)
Asteraceae/78/12.90 Veronica (13), Salvia (11), Alyssum

Mt. Tavsan (Korkmaz et al.
2005)

Fabaceae/56/9.20
Lamiaceae/53/8.80

(11), Centaurea (10)

Mt. Egerli (Cansaran 2002)

Asteraceae/78/12.60
Fabaceae/77/12.40
Poaceae/42/ 6.70

Astragalus (23), Silene (10),
Lathyrus (10), Trifolium (8),
Galium (8), Onosma (8), Salvia (8)

Between Vermis, Yuvacik
Villages and Amasya
Castle (Cansaran &
Aydogdu 1998)

Asteraceae/46/11.10
Lamiaceae/38/9.20
Fabaceae/33/8.00

Astragalus (10), Salvia (9),
Convolvulus (5), Euphorbia (5),
Silene (5), Verbascum (5)

Between Amasya, Yozgat
and Corum (Kurt et al.

Fabaceae/85/15.85
Asteraceae/82/15.29

Astragalus (29), Trifolium (12),
Silene (7), Lathyrus (7)
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1998) Poaceae/39/7.27
Asteraceae/58/12.10 Astragalus (10), Vicia (7),
Kuspmartepe (Peker 1988) | Fabaceae/54/11.30 Trifolium (7), Ranunculus (7),
Lamiaceae/33/6.90 Geranium (6), Alyssum (6)

In the life form distributions of taxa, hemicryptophytes and therophytes are the most dominant
growth forms in this study, respectively (Figure 1). In this study area, hemicryptophytes are the
most common life form. This result is compatible with the normal spectrum. The life form spectrum
of a geographical area reflects the adaptation of plants to the general climate types (Yildirim et al.
2019). Therophytes are the second abundant life form in the study area. Therophytes have a high
rate in the life form spectrum in semi-arid climates (Neffar et al. 2018).

This study has provided an important comparison in part for the conservation of biodiversity.
In Table 5, taxa re-collected from the study area by the other authors of this study are seen after
Alpmar (1979). Accordingly, 159 taxa belonging to 45 families were re-collected from Mt. Akdag
after a period of 40 years and their ratio to the entire flora is about 22.00%. The highest taxa
numbers among the re-collected families are Fabaceae, Asteraceae, Lamiaceae and Brassicaceae,
respectively. The fact that taxa belonging to these families are resistant to disturbances and survival
may depend on their synthesis of secondary compounds, the dispersal mechanisms of fruits and
seeds, and their mutualistic relationships with microorganisms for many years (Wink 2013).

Therophrytes

G eophytes

Hemicryptophytes

Cham aephytes

Phanerophytes :I

0 100 200 300 400 500

MNumber of taxa

Figure 1. Life forms spectra of plant taxa in the study.
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Table 5. Taxa re-collected by the other authors from Mt. Akdag after Alpinar (1979).

73

Families Taxa

Pinaceae Pinus nigra J.F.Arnold subsp. pallasiana (Lamb.) Holmboe var. pallasiana
Pinus sylvestris L. var. hamata Steven

Cupressaceae Juniperus communis L. var. saxatilis Pall.

Colchicaceae

Colchicum manissadjianii (Azn.) K.Perss.

Colchicum umbrosum Steven

Orchidaceae

Epipactis helleborine (L.) Crantz subsp. bithynica (Robatsch) Kreutz

Orchis mascula L. subsp. pinetorum (Boiss. & Kotschy) G.Camus

Orchis punctulata Steven ex Lindley

Iridaceae

Crocus ancyrensis (Herb.) Maw

Crocus speciosus M.Bieb. subsp. ilgazensis B.Mathew

Amaryllidaceae

Allium rotundum L.

Polygonatum orientale Desf.

Asparagaceae Muscari armeniacum Leichtlin ex Baker
Scilla bifolia L.
Juncaceae Luzula forsteri (Sm.) DC. subsp. caspica Novikov
Briza media L.
Poaceae .
Cynosurus cristatus L.
Corydalis erdelii Zucc.
Papaveraceae Corydalis solida (L.) Clairv. subsp. solida

Papaver rhoeas L.

Berberidaceae

Epimedium pubigerum (DC.) C.Morren & Decne.

Ranunculaceae

Clematis vitalba L.

Ranunculus brutius Ten.

Crassulaceae

Sedum acre L. subsp. acre

Sedum album L.

Sedum pallidum M.Bieb.

Fabaceae

Lotus corniculatus L. var. corniculatus

Medicago lupulina L.

Medicago x varia Martyn

Onobrychis oxyodonta Boiss. var. armena (Boiss. & Huet) Aktoklu

Genista albida Willd.

Anthyllis vulneraria L. subsp. boissieri (Sagorski) Bornm.

Astragalus angustifolius Lam. subsp. angustifolius (Willd.) Hayek

Astragalus plumosus Willd.

Astragalus strigillosus Bunge

Trifolium pratense L. var. pratense

Trifolium repens L. var. repens

Coronilla scorpioides (L.) W.D.J.Koch

Argyrolobium biebersteinii P.W.Ball

Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.) Gams




Yildurim et al. / Tiirler ve Habitatlar (2020) 1(2): 66-105

74

Bituminaria bituminosa (L.) C.H.Stirt.

Hedysarum varium Willd. subsp. varium

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj.

Cytisus pygmaeus Willd.

Securigera varia (L.) Lassen

Lathyrus aureus (Steven) D.Brandza

Lathyrus laxiflorus (Desf.) O.Kuntze subsp. laxiflorus

Lathyrus tukhtensis Czeczott

Melilotus officinalis (L.) Desr.

Polygalaceae

Polygala pruinosa Boiss. subsp. pruinosa

Polygala supina Schreb. subsp. supina

Crataegus tanacetifolia (Poir.) Pers.

Pyracantha coccinea M.Roem.

Rubus canescens DC. var. canescens

Rosacea Alchemilla caucasica Buser
Alchemilla holocycla Rothm.
Rosa canina L.

Rhamnaceae Paliurus spina-christi P.Mill.

Urticaceae Urtica dioica L. subsp. dioica

Betulaceae Corylus avellana L. var. avellana

Fagaceae Fagus orientalis Lipsky

Quercus cerris L.

Hypericaceae

Hypericum linarioides Bosse subsp. linarioides

Hypericum origanifolium Willd. var. origanifolium

Violaceae

Viola sieheana W.Becker

Euphorbiaceae

Euphorbia amygdaloides L. subsp. amygdaloides

Geraniaceae

Geranium pyrenaicum Burm.f.

Onagraceae Epilobium montanum L.
Anacardiaceae Pistacia palaestina Boiss.
Malvaceae Malva neglecta Wallr.

Thymelaeaceae

Daphne oleoides Schreb. subsp. oleoides

Daphne pontica L. subsp. pontica

Cistaceae

Helianthemum nummularium (L.) Mill. subsp. nummularium

Helianthemum oelandicum (L.) DC. subsp. incanum (Willk.) G.Lopez

Helianthemum tomentosum Gray

Brassicaceae

Cardamine bulbifera (L.) Crantz

Thlaspi arvense L.

Microthlaspi perfoliatum (L.) F.K.Mey.

Erysimum cuspidatum (M.Bieb.) DC.

Erysimum pulchellum (Willd.) J. Gay subsp. pulchellum

Alyssum strigosum Banks & Sol. subsp. strigosum

Noccaea annua (K.Koch) F.K. Mey.
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Arabis alpina L. subsp. alpina

Fibigia clypeata (L.) Medik. subsp. clypeata var. eriocarpa (DC.) Post

Capsella bursa-pastoris (L.) Medik.

Polygonaceae

Rumex acetosella L.

Rumex crispus L.

Caryophyllaceae

Stellaria holostea L.

Silene italica (L.) Pers. subsp. italica

Silene latifolia Poir. subsp. eriocalycinae (Boiss.) Greuter & Burdet

Silene olympica Boiss. var. olympica

Dianthus leptopetalus Willd.

Cornus mas L.

Cornaceae Cornus sanguinea L. subsp. australis (C.A.Mey.) Jav.
Primulaceae Cyclamen coum Mill. subsp. coum

Galium tricornutum Dandy

Galium verum L. subsp. verum
Rubiaceae Asperula involucrata Wahlenb

Asperula pestalozzae Boiss.

Cruciata laevipes Opiz

Boraginaceae

Cerinthe minor L. subsp. auriculata (Ten.) Domac

Anchusa azurea Mill. var. azurea

Echium italicum L.

Myosotis lithospermifolia Hornem.

Convolvulaceae

Convolvulus arvensis L.

Convolvulus assyricus Griseb.

Oleaceae

Phillyrea latifolia L.

Plantaginaceae

Linaria corifolia Desf.

Digitalis ferruginea L. subsp. ferruginea

Digitalis lamarckii Ivanina

Globularia trichosantha Fisch. & C.A.Mey. subsp. trichosantha

Plantago lanceolata L.

Veronica gentianoides Vahl subsp. gentianoides var. alpina (Hausskn. ex)
Oztiirk & M.A.Fisch.

Veronica multifida L.

Lamiaceae

Prunella laciniata (L.) L.

Prunella vulgaris L.

Scutellaria orientalis L. subsp. pinnatifida J.R.Edm.

Mentha longifolia (L.) L. subsp. longifolia

Salvia tomentosa Mill.

Salvia verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm.

Teucrium chamaedrys L. subsp. syspirense (K.Koch) Rech.f.

Lamium album L. subsp. crinitum (Montbret & Aucher ex Benth.)
Mennema
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Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang.

Ajuga orientalis L.

Marrubium astracanicum Jacg. subsp. astracanicum

Nepeta nuda L. subsp. albiflora (Boiss.) Gams

Campanula involucrata Aucher ex A.DC.

Campanula rapunculoides L.

Campanula saxonorum Gand.

Asyneuma rigidum (Willd.) Grossh. subsp. rigidum

Tripleurospermum oreades (Boiss.) Rech.f. var. oreades

Cyanus depressus (M.Bieb.) Sojak

Cyanus triumfettii (All) Dostal ex A.Love & D.Love subsp. triumfettii
Onopordum acanthium L.

Tanacetum armenum (DC.) Sch.Bip.

Tanacetum parthenium (L.) Sch.Bip.

Tanacetum poteriifolium (Ledeb.) Grierson

Lapsana communis L. subsp. intermedia (M.Bieb.) Hayek var. intermedia
Scorzonera cana (C.A.Mey.) Griseb. var. cana

Asteraceae Doronicum orientale Hoffm.

Crepis sancta (L.) Bornm. subsp. nemausensis (P.Fourn.) Babc.
Pilosella hoppeana (Schult.) F.W.Schultz & Sch.Bip. subsp. troica (Zahn)
P.D.Sell & C.West

Psephellus hypoleucus (DC.) Boiss.

Cota tinctoria (L.) J.Gay ex Guss. var. tinctoria

Taraxacum microcephaloides Soest

Taraxacum serotinum (Waldst. & Kit.) Fisch.

Centaurea virgata Lam.

Petasites hybridus (L.) G.Gaertn., B.Mey. & Scherb.

Viburnum lantana L.

Sambucus ebulus L.

Lonicera orientalis Lam.

Morina persica L. var. persica

Laser trilobum (L.) Borkh.

Bupleurum falcatum L. subsp. persicum (Boiss.) Koso-Pol.

Bunium microcarpum (Boiss.) Freyn & Bornm. subsp. bourgaei (Boiss.)
Apiaceae Hedge & Lamond

Eryngium campestre L. var. virens (Link) Weins

Eryngium giganteum M.Bieb.

Torilis leptophylla (L.) Rchb.f.

Campanulaceae

Adoxaceae

Caprifoliaceae

Local vascular flora in general biological richness is an important database. Local plant
biodiversity is shaped by climate, soil and historical processes. Local flora guides researchers in
studying plant taxonomy, genetics and evolution. The present study shows how plant diversity and
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chorology change in a floristic transition zone between the Euro-Siberian and Irano-Turanian
floristic regions. In this study, the taxa ranking was conducted according to the APG IV system
(Byng et al. 2016) and these arrangements may also contribute to the Illustrated Flora of Turkey,
which has been re-written.
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Appendix 1. The Classification of Vascular Flora at Mt. Akdag (Amasya, Turkey).
PLANTAE

PTERIDOPHYTA

EQUISETOPHYTINA

EQUISETOPSIDA

EQUISETIDAE

EQUISETALES

EQUISETACEAE

Equisetum telmateia Ehrh. [6], 23.05.1977, Alpmar 36981, H.
PTERIDOPHYTINA

PTERIDOPSIDA

PTERIDIDAE

PTERIDALES

DENNSTAEDTIACEAE

Pteridium aquilinum (L.) Kuhn [1, 2, 3], 21.06.2016, Yal¢in 569a, 569b, 569c, H.
CYSTOPTERIDACEAE

Cystopteris fragilis (L.) Bernh. [15], 22.05.1977, Alpmar 36930, H.
ASPLENIACEAE

Asplenium ruta-muraria L. [6], 29.03.1977, Alpinar 36608, H.

Asplenium trichomanes L. [11], 27.03.1977, Alpinar 36608, H.
DRYOPTERIDACEAE

Polystichum aculeatum (L.) Roth [16], 14.08.1977, Alpnar 38478, H.
MAGNOLIOPHYTA

PINOPHYTINA

PINOPSIDA

PINIDAE

PINALES

PINACEAE

Pinus brutia Ten. var. brutia [7], 23.06.2016, Yal¢in 650, P, E. Medit.

Pinus nigra J.F.Arnold subsp. pallasiana (Lamb.) Holmboe var. pallasiana [1, 2, 3], 21.06.2016,
Yalgin 516a, 516b, 516¢, P.

Pinus sylvestris L. var. hamata Steven [6], 22.06.2016, Yal¢in 676, P, Euro.-Sib.
CUPRESSALES

CUPRESSACEAE

Juniperus communis L. var. saxatilis Pall. [6, 9, 11], 22.06.2016, Yal¢in 643a, 643b, 643¢, Ch.
Juniperus excelsa M.Bieb. subsp. excelsa [6], 23.11.1976, Alpmar 36306, P.
Juniperus foetidissima Willd. [17], 29.03.197, Alpinar 36602, P.

Juniperus oxycedrus L. subsp. oxycedrus var. oxycedrus [1, 2, 3, 4, 5, 6, 7], 19.09.2019, Yalgin
529a, 529b, 529c, 529d, 529¢, 529f, 529g, Ch.

TAXACEAE

Taxus baccata L. [16], 14.08.1977, Alpinar 38450, P.

MAGNOLIOPHYTINA

MAGNOLIOPSIDA
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ALISMATALES

ARACEAE

Arum hygrophilum Boiss. subsp. euxinum (R.R.Mill) Alpmar [5], 22.06.2015, Yal¢in 612, G,
Euro.-Sib., End., LC.

Arum orientale M.Bieb. [10], 23.05.1977, Alpinar 36984, G, Euro.-Sib.

LILIALES

COLCHICACEAE

Colchicum manissadjianii (Azn.) K.Perss. [14], 01.05.2019, Yalgin 694, G, Euro.-Sib., End., NT.
Colchicum speciosum Steven [21], 31.08.1978, Alpmar 38979, G, Euro.-Sib.

Colchicum umbrosum Steven [6], 19.09.2019, Yal¢in 507, G, Euro.-Sib.

Colchicum triphyllum Kunze [21], 09.04.1977, Alpinar 36623, G, Medit.

LILIACEAE

Tulipa armena Boiss. var. armena [20], 22.05.1977, Alpinar 36942 a, G, Ir.-Tur.

Gagea glacialis K.Koch [9, 14], 01.05.2019, Yal¢in 698a, 698b, G, Ir.-Tur.

Gagea liotardii (Sternb.) Schult. & Schult.f. [21], 29.03.1977, Alpmar 36603, G.

ASPARAGALES

ORCHIDACEAE

Anacamptis pyramidalis (L.) Rich. [16], 19.05.1978, Alpmar 39745, G.

Neottia nidus-avis (L.) Rich. [18], 26.05.1977, Alpmar 37115, G, Euro.-Sib.

Epipactis helleborine (L.) Crantz subsp. bithynica (Robatsch) Kreutz [1, 2, 3], 21.06.2016, Yalgin
567a, 567b, 567c, G, End., VU.

Epipactis microphylla (Ehrh.) Sw. [16], 24.06.1977, Alpmnar 37919 a, G, Euro.-Sib.

Epipactis pontica Taubenheim [5, 7], 22.06.2016, Yalgin 409a, 409b, G.

Platanthera bifolia (L.) Rich. [1, 2, 3], 21.06.2016, Yal¢in 418, G, Euro.-Sib.

Dactylorhiza iberica (M.Bieb. ex Willd.) So6 [26], 12.08.1977, Alpinar 38394, G, E.Medit.
Dactylorhiza osmanica (Klinge) P.F.Hunt & Summerh. var. anatolica (Nelson) Renz &
Taubenheim [1, 2, 3], 21.06.2016, Yalgin 549a, 549b, 549¢, G, Ir.-Tur., End., NT.

Dactylorhiza romana (Seb.) So6 subsp. romana [2], 27.05.1977, Alpwnar 37125, G. Ir.-Tur. Medit.
Dactylorhiza urvilleana (Steudel) Baumann & Kiinkele subsp. urvilleana [11], 27.05.1977, Alpinar
37135, G.

Cephalanthera damasonium (Mill.) Druce [18], 26.05.1977, Alpmar 37089, G, Euro.-Sib.
Cephalanthera rubra (L.) Rich. [1, 2, 3, 4], 21.06.2016, Yal¢in 554a, 554b, 554c, 554d, G.
Himantoglossum caprinum (M.Bieb.) Spreng. [1, 2, 3], 21.06.2016, Yal¢mn 416a, 416b, 416c, G,
E.Medit.

Orchis mascula L. subsp. pinetorum (Boiss. & Kotschy) G.Camus [4], 23.06.2016, Yal¢in 347, G,
E.Medit.

Orchis pallens L. [10], 22.05.1977, Alpmar 36919, G, Euro.-Sib.

Orchis punctulata Steven ex Lindley [4], 23.06.2016, Yal¢in 346, G, E.Medit.

Orchis spitzelii Sauter ex W.D.J.Koch. [22], 23.05.1977, Alpinar 36997, G, Medit.

Orchis tridentata Scop. [11], 27.05.1977, Alpmar 37141, G, Medit.

Limodorum abortivum (L.) SW. var. abortivum [1, 2, 3], 21.06.2016, Yal¢in 417a, 417b, 417c, G.
IRIDACEAE

Crocus ancyrensis (Herb.) Maw [10], 01.05.2019, Yal¢in 484, G, Ir.-Tur.
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Crocus speciosus M.Bieb. subsp. ilgazensis B.Mathew [6, 9, 14], 19.09.2019, Yal¢in 506a, 506b,
506c, G, Euro.-Sib., End., NT.

Iris histrioides (G.F.Wilson) S. Arn. [20], 22.05.1977, Alpmar 37322, G, End., VU.

Iris orientalis Mill. [29], 24.05.1978, Alpmar 39867, G.

Iris suaveolens Boiss. & Reut. [16], 09.05.1977, Alpinar 36628a, G, Euro.-Sib.
AMARYLLIDACEAE

Sternbergia colchiciflora Waldst. & Kit. [10], 02.10.1976, Alpmar 36171, G.

Allium moschatum L. [10], 01.10.1976, Alpinar 36146, G, Medit.

Allium paniculatum L. subsp. paniculatum [10], 01.10.1976, Alpmnar 36150, G, Medit.

Allium rotundum L. [4], 19.09.2019, Yal¢in 510, G.

Allium tauricola Boiss. [24], 02.10.1976, Alpmnar 36188, G, Ir.-Tur., End., LC.

Galanthus fosteri Baker [27], 30.03.1977, Alpmar 36618, G.

ASPARAGACEAE

Ornithogalum nivale Boiss. [9], 01.05.2019, Yal¢in 475, G, E.Medit., End., LC.

Ornithogalum oligophyllum E.D.Clarke [21], 29.03.1977, Alpmar 36604, G.

Ornithogalum orthophyllum Ten. subsp. kochii (Parl.) Maire & Weiller [9], 01.05.2019, Yalgin
476, G.

Ornithogalum pyramidale L. [25], 05.06.1974, Alpinar 29519, G.

Ornithogalum umbellatum L. [11], 27.05.1977, Alpmar 37107, G.

Polygonatum orientale Desf. [5], 22.06.2016, Yal¢in 618, H.

Muscari armeniacum Leichtlin ex Baker [22], 01.05.2019, Yal¢in 489, G.

Muscari aucheri (Boiss.) Baker [9, 14], 01.05.2019, Yalgin 487a, 487b, G., End., LC.

Muscari azureum Fenzl [21], 31.03.1978, Alpimnar 38956, G., End., LC.

Muscari botryoides (L.) Mill. [20], 02.05.1977, Alpinar 36942, G.

Muscari neglectum Guss. ex Ten. [1, 2, 3, 4, 7], 01.05.2019, Yal¢in 489b, 489c, 489d, 489e, 489f,
G.

Muscari racemosum Mill. [9], 05.06.1974, Alpmar 29473, G, E.Medit., End., LC.

Scilla bifolia L. [5, 6], 01.05.2019, Yal¢mn 621a, 621b, G, Medit.

POALES

JUNCACEAE

Juncus articulatus L. subsp. articulatus [9], 11.08.1977, Alpinar 38359, H, Euro.-Sib.

Juncus inflexus L. subsp. inflexus [9], 11.08.1977, Alpmar 38358, H.

Luzula forsteri (Sm.) DC. subsp. caspica Novikov [5, 6], 22.06.2016, Yal¢in 623a, 623b, H, Euro.-
Sib.

Luzula stenophylla Steud. [9], 05.06.1974, Alpmar 29433, H.

CYPERACEAE

Carex atrata L. subsp. atrata [1, 2, 3], 21.06.2016, Yalgmn 543a, 543b, 543¢c, H, Euro.-Sib.

Carex cuprina (Sandor ex Heuff.) Nendtv. ex A. Kern. [6], 22.06.2016, Yalgmn 677, H.

Carex divulsa Stokes [22], 05.06.1974, Alpinar 29507, H.

Carex flacca Schreb. subsp. erythrostachys (Hoppe) Holub [1, 2, 3, 4, 9], 21.06.2016, Yalgin 420a,
420b, 420c, 420d, 420e, H, Medit.

Carex panicea L. [11], 23.06.2016, Yal¢in 341, H, Euro.-Sib.

POACEAE
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Hordeum bulbosum L. [8], 22.06.2016, Yalgm 685, G.

Calamagrostis epigeios (L.) Roth [8], 22.06.2016, Yalgin 395, H, Euro.-Sib.

Vulpia ciliata Dumort. subsp. ciliata [12], 22.06.2016, Yal¢in 396, H.

Alopecurus vaginatus (Willd.) Kunth [9], 23.06.2016, Yal¢in 337, H.

Festuca heterophylla Lam. [4], 23.06.2016, Yal¢in 609, H, Euro.-Sib.

Festuca valesiaca Schleich. ex Gaudin [11], 23.06.2016, Yalgin 334, H.

Festuca woronowii Hack. subsp. turcica Markgr.-Dann. [14], 23.06.2016, Yal¢in 362, H, End., NT.
Briza media L. [1, 2, 3, 4, 9], 21.06.2016, Yalgm 555a, 555b, 555¢, 555d, 555e, H.
Chrysopogon gryllus (L.) Trin. subsp. gryllus [7], 22.06.2016, Yal¢in 394, H.

Bromus arvensis L. [13], 22.06.2016, Yal¢m 609, T.

Bromus tectorum L. [22], 05.06.1974, Alpmar 29488, H.

Bromus tomentellus Boiss. subsp. tomentellus [4, 9, 10, 11, 12, 13], 23.06.2016, Yalgin 355a,
355b, 355c¢, 355d, 355e, 355f, H, Ir.-Tur.

Bromus variegatus M.Bieb. subsp. variegatus [6], 23.06.2016, Yal¢in 339, H, Ir.-Tur.

Melica ciliata L. subsp. ciliata [9, 13], 22.06.2016, Yalgm 660a, 660b, H.

Melica uniflora Retz. [16], 14.08.1977, Alpinar 38477, H, Euro.-Sib.

Trisetum flavescens (L.) P.Beauv. [14], 23.06.2016, Yalgin 363, H, Euro.-Sib.

Stipa holosericea Trin. [13], 22.06.2016, Yal¢in 392, H, Euro.-Sib.

Aegilops triuncialis L. subsp. triuncialis [4], 21.06.2016, Yal¢in 597, T.

Holcus lanatus L. [26], 12.08.1977, Alpmar 38388, H, Euro.-Sib.

Poa angustifolia L. [14], 23.06.2016, Yalgm 364, H.

Poa bulbosa L. [1, 2, 3, 5, 6,9, 10, 12, 14], 21.06.2016, Yalgmn 580a, 580b, 580c, 580d, 580e, 580f,
580g, 580h, 580j, G.

Poa pratensis L. [5, 6, 8, 9, 10, 12], 21.06.2016, Yal¢in 620a, 620b, 620c, 620d, 620¢, 620f, H.
Poa trivialis L. [1, 2, 3, 4, 6], 21.06.2016, Yalgin 544a, 544b, 544c, 544d, 544¢, H.

Cynosurus cristatus L. [6, 8], 22.06.2016, Yalgm 681a, 681b, H, Euro.-Sib.

Cynosurus echinatus L. [1, 2, 3], 21.06.2016, Yal¢in 579a, 579b, 579¢c, T, Medit.

Agrostis capillaris L. var. capillaris [9], 01.10.1976, Alpinar 36152, H.

Brachypodium pinnatum (L.) P. Beauv. [9], 23.06.2016, Yal¢in 336, H, Euro.-Sib.
Brachypodium sylvaticum (Huds.) P. Beauv. [7], 22.06.2016, Yalgin 393, H, Euro.-Sib.
Sesleria alba Sm. [6], 23.06.2016, Yal¢in 338, H.

Elymus elongatiformis (Drobow) Assadi [8], 22.06.2016, Yal¢in 465, H, Ir.-Tur.

Dactylis glomerata L. subsp. glomerata [1, 2, 3, 4, 5, 6, 8], 21.06.2016, Yal¢gm 552a, 552b, 552c,
552d, 552e, 552f, 552g, H, Euro.-Sib.

Dactylis glomerata L. subsp. hispanica (Roth) Nyman [28], 07.08.1978, Alpmar 41654, H.
Helictotrichon versicolor (Vill.) Schult. & Schult.f. [10], 23.06.2016, Yalgm 365, H, Euro.-Sib.
RANUNCULALES

PAPAVERACEAE

Roemeria hybrida (L.) DC. subsp. hybrida [19], 25.05.1977, Alpmar 37044, T.

Corydalis erdelii Zucc. [6], 01.05.2019, Yal¢in 705, G.

Corydalis solida (L.) Clairv. subsp. solida [5, 6, 7], 01.05.2019, Yal¢in 522a, 522b, 522¢, G.
Glaucium corniculatum (L.) Rudolph var. corniculatum [19], 25.05.1977, Alpinar 37072, T.
Papaver dubium L. subsp. dubium [19], 25.05.1977, Alpmnar 37019, T.
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Papaver hybridum L. [19], 25.05.1977, Alpmar 37002, T.

Papaver lacerum Popov [19], 25.05.1977, Alpmar 37011, T.

Papaver rhoeas L. [8, 13], 22.06.2016, Yal¢in 662a, 662b, T.

Papaver somniferum L. var. somniferum [19], 24.05.1978, Alpinar 39862, T, Ir.-Tur.
Fumaria asepala Boiss. [22], 05.06.1974, Alpinar 29459a, T, Ir.-Tur.

Fumaria vaillantii Loisel. [22], 05.06.1974, Alpinar 29459, T.

Hypecoum pendulum L. [19], 25.05.1977, Alpinar 37015a, T.

Hypecoum pseudograndiflorum Petrovic [19], 25.05.1977, Alpmar 37015, T.
BERBERIDACEAE

Berberis vulgaris L. [12], 12.08.1977, Alpmar 38421, Ch.

Epimedium pubigerum (DC.) C.Morren & Decne. [1, 2, 3], 21.06.2016, Yalgin 570a, 570b, 570c,
Ch.

RANUNCULACEAE

Clematis vitalba L. [4, 13], 21.06.2016, Yalgin 584a, 584b, L.

Nigella orientalis L. [19], 25.05.1977, Alpinar 37027, T.

Anemone blanda Schott & Kotschy [15], 22.05.1977, Alpmar 36927, G.

Consolida orientalis (J.Gay) Schrodinger [19], 25.05.1977, Alpinar 37043, T.
Thalictrum minus L. var. minus [12], 12.08.1977, Alpmar 38414, H.

Adonis aestivalis L. subsp. aestivalis [6], 05.06.1974, Alpinar 29465, T.

Adonis flammea Jacq. [18], 26.05.1977, Alpnar 37084, T.

Ranunculus argyreus Boiss. [20], 22.05.1977, Alpmar 36949, H.

Ranunculus arvensis L. [19], 25.05.1977, Alpinar 37004, T.

Ranunculus brutius Ten. [5], 22.06.2016, Yal¢in 616, H, Ir.-Tur.

Ranunculus dissectus M.Bieb. subsp. sibthorpii P.H. Davis [16], 19.05.1978, Alpinar 39741, H.
Ranunculus ficaria subsp. calthifolius (Rchb.) Arcang. [21], 29.03.1977, Alpinar 36605, H.
Ranunculus kotschyi Boiss. [16], 19.05.1978, Alpmar 39742, H.

SAXIFRAGALES

SAXIFRAGACEAE

Saxifraga cymbalaria L. [16], 08.10.1978, Alpimnar 41590, T.

Saxifraga rotundifolia L. subsp. rotundifolia [8], 22.06.2016, Yal¢in 691, H, Ir.-Tur.
CRASSULACEAE

Sedum acre L. subsp. acre [13], 21.06.2016, Yal¢in 646, H.

Sedum album L. [4], 21.06.2016, Yal¢in 598, H.

Sedum alpestre Vill. [14], 23.06.2016, Yal¢in 696, H.

Sedum hispanicum L. [25], 25.05.1977, Alpmnar 37005, H, Ir.-Tur.

Sedum pallidum M.Bieb. [6, 8, 13], 22.06.2016, Yalgmn 456a, 456b, 456¢, H.
Phedimus stoloniferus (S.G.Gmel.) t’Hart [16], 14.08.1977, Alpinar 38465, H.
Sempervivum brevipilum Muirhead [16], 10.08.1978, Alpmar 41594, H, Ir.-Tur., End., NT.
FABALES

FABACEAE

Lotus corniculatus L. var. alpinus Ser. [16], 24.06.1977, Alpinar 37887, H.

Lotus corniculatus L. var. corniculatus [10], 23.06.2016, Yal¢in 699, H.

Lotus corniculatus L. var. tenuifolius L. [8, 11], 23.06.2016, Yal¢in 312a, 312b, H.
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Medicago fischeriana (Ser.) Trautv. [16], 07.10.1978, Alpmar 41569, T, Ir.-Tur.

Medicago lupulina L. [4, 6, 8, 10, 12, 14], 23.06.2016, Yal¢in 308a, 308b, 308c, 308d, 308¢, 308f,
H.

Medicago monantha (C.A.Mey.) Trautv. [19], 25.05.1977, Alpinar 37039, T, Ir.-Tur.

Medicago phrygia (Boiss. & Balansa) E. Small [26], 28.06.1977, Alpinar 38035, T.

Medicago x varia Martyn [4], 23.06.2016, Yal¢in 307, H

Onobrychis cornuta (L.) Desv. [24], 23.05.1977, Alpinar 36992, Ch, Ir.-Tur.

Onobrychis huetiana Boiss. [19], 25.05.1977, Alpwnar 37067, H, Ir.-Tur., End., NT.

Onobrychis oxyodonta Boiss. var. armena (Boiss. & Huet) Aktoklu [4, 8], 21.06.2016, Yal¢in
593a, 593b, H.

Genista albida Willd. [4, 6], 23.06.2016, Yal¢in 309a, 309b, Ch.

Genista januensis Viv. subsp. lydia (Boiss.) Kit Tan & Ziel. [7, 9, 13], 01.05.2019, Yal¢in 482a,
482bh, 482c, Ch, E.Medit.

Anthyllis vulneraria L. subsp. boissieri (Sagorski) Bornm. [1, 2, 3, 4, 6], 21.06.2016, Yal¢in 582a,
582b, 582c, 582d, 582¢, H.

Anthyllis vulneraria L. subsp. praepropera (Kerner) Bornm. [18], 26.05.1977, Alpmar 37111, H,
Medit.

Astragalus angustifolius Lam. subsp. angustifolius (Willd.) Hayek [11], 21.06.2016, Yal¢in 701,
Ch.

Astragalus amoenus Fenzl [16], 19.05.1978, Alpmar 39757, H, Ir.-Tur., End., LC.

Astragalus barba-jovis DC. [22], 11.08.1977, Alpinar 38367 Ch, Ir.-Tur.

Astragalus brachypterus Fisch. [16], 24.06.1977, Alpinar 37866, Ch, Ir.-Tur.

Astragalus densifolius (Sm.) Torr. subsp. amasiensis (Freyn) Ayta¢ & Ekim [18], 25.05.1977,
Alpmar 37086, H, Ir.-Tur.

Astragalus leucothrix Freyn & Bornm. [7], 22.06.2016, Yal¢in 402, H, Ir.-Tur., End., LC.
Astragalus macrocephalus Willd. subsp. macrocephalus [19], 25.05.1977, Alpinar 37077, H, Ir.-
Tur.

Astragalus microcephalus Willd. subsp. microcephalus [11, 13], 21.06.2016, Yalgin 642a, 642b,
Ch, Ir.-Tur.

Astragalus micropterus Fisch. [13], 22.06.2016, Yal¢in 658, Ch, Ir.-Tur., End., LC.

Astragalus plumosus Willd. [9, 11], 23.06.2016, Yalgm 310a, 310b, Ch, Ir.-Tur.

Astragalus spruneri Boiss. [16], 18.05.1978, Alpinar 39738, H, Medit.

Astragalus strigillosus Bunge [4], 01.05.2019, Yalgm 466, H, Ir.-Tur.

Astragalus syringus D.F.Chamb. [16], 19.05.1978, Alpmar 39740, H, End., VU.

Astragalus vaginans DC. [7], 16.06.2020, Yal¢in 708, Ch, End., LC.

Glycyrrhiza glabra L. var. glandulifera (Waldst. & Kit.) Regel & Herder [1, 2, 3], 21.06.2016,
Yal¢in 571a, 571b, 571c¢, Ch.

Colutea cilicica Boiss. & Balansa [7], 23.06.2016, Yal¢in 653, Ch.

Trifolium arvense L. var. arvense [1, 2, 3, 11, 13], 01.05.2019, Yal¢in 575a, 575b, 575¢, 575d,
575e, T.

Trifolium campestre Schreb. subsp. campestre var. campestre [1, 2, 3, 4], 21.06.2016, Yal¢in 581a,
581b, 581c, 581d, T.

Trifolium elongatum Willd. [1, 2, 3, 4], 21.06.2016, Yalgin 548a, 548b, 548c, 548d, H, End., LC.
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Trifolium hirtum All. [19], 25.05.1977, Alpmar 37007, T, Medit.

Trifolium hybridum var. anatolicum (Boiss.) Boiss. [14], 23.06.2016, Yalgin 366, H.

Trifolium patens Schreb. [19], 25.05.1977, Alpinar 37006, T.

Trifolium pratense L. var. pratense [1, 2, 3, 4, 5, 6, 8], 21.06.2016, Yal¢in 537a, 537b, 537c, 537d,
537e, 537f, 537g, H.

Trifolium purpureum Lois. var. purpureum [19], 25.05.1977, Alpmnar 37026, T, E.Medit.
Trifolium repens L. var. repens [1, 2, 3, 5, 6, 8, 10, 11, 12, 13], 23.06.2016, Yalg¢in 367a, 367b,
367c, 367d, 367e, 367f, 3679, 367h, 367i, 367, H.

Trifolium tumens Steven & M.Bieb. var. tumens [11], 23.06.2016, Yal¢in 313, H.

Coronilla scorpioides (L.) W.D.J.Koch [13], 22.06.2016, Yal¢in 659, T.

Trigonella spicata Sibth. & Sm. [7], 22.06.2016, Yalgin 401, T.

Trigonella spruneriana Boiss. [19], 25.05.1977, Alpmar 37022, T.

Argyrolobium biebersteinii P.W.Ball [1, 2, 3, 4, 6], 21.06.2016, Yal¢in 576a, 576b, 576¢, 576d,
576e, H.

Vicia cracca L. subsp. cracca [1, 2, 3, 4, 6,], 21.06.2016, Yal¢in 539a, 539b, 539¢, 539d, 539e, H,
Ir.-Tur.

Vicia cracca L. subsp. tenuifolia (Roth) Gaudin [22], 05.06.1974, Alpinar 29455, H.

Vicia crocea (Desf.) B.Fedtsch. [11], 27.05.1977, Alpinar 37138, H.

Vicia peregrina L. [25], 05.06.1974, Alpinar 29516, T.

Vicia sativa L. subsp. sativa [19], 25.05.1977, Alpmar 37017, T.

Vicia truncatula Fisch. ex M.Bieb. [18], 26.05.1977, Alpinar 37117, H, Euro.-Sib.

Vicia villosa Roth subsp. dasycarpa (Ten.) Cav. [22], 05.06.1974, Alpmar 29504, H.

Dorycnium graecum (L.) Ser. [3, 22,], 22.05.1977, Alpnar 37154, 29506, H.

Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.) Gams [1, 2, 3, 4, 6,], 21.06.2016,
Yalcin 538a, 538b, 538c, 538d, 538e, H.

Dorycnium pentaphyllum Scop. subsp. herbaceum (Vill.) Rouy [16], 14.08.1977, Alpmar 38443,
H.

Bituminaria bituminosa (L.) C.H.Stirt. [4, 7], 21.06.2016, Yalgm 590a, 590b, H, Medit.
Hedysarum varium Willd. subsp. varium [4], 21.06.2016, Yal¢in 601, H, Ir.-Tur.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj. [8], 22.06.2016, Yal¢in 692, H.

Cytisus pygmaeus Willd. [1, 2, 3, 4], 21.06.2016, Yalgmn 550a, 550b, 550c, 550d, Ch, Euro.-Sib.
Cytisus hirsutus L. [16], 24.06.1977, Alpmar 37925, Ch.

Securigera varia (L.) Lassen [1, 2, 3, 4, 8], 21.06.2016, Yal¢in 583a, 583b, 583c, 583d, 583e, H,
E.Medit.

Lathyrus aphaca L. var. biflorus Post [7], 01.05.2016, Yalgmn 657, T, Medit.

Lathyrus aureus (Steven) D.Brandza [1, 2, 3, 4], 21.06.2016, Yal¢in 546a, 546b, 546¢, 546d, H.
Lathyrus cicera L. [19], 25.05.1977, Alpmar 37029, T, Medit.

Lathyrus laxiflorus (Desf.) O.Kuntze subsp. laxiflorus [1, 2, 3, 5, 6], 21.06.2016, Yal¢in 536a,
536b, 536¢, 536d, 536e, H.

Lathyrus roseus Steven subsp. roseus [16], 14.08.1977, Alpinar 38461, H.

Lathyrus tukhtensis Czeczott [1, 2, 3, 4, 6, 9], 21.06.2016, Yal¢in 554a, 554b, 554c, 554554
554d554, 554e, 554f, H, Euro.-Sib., End., LC.

Melilotus officinalis (L.) Desr. [4], 21.06.2016, Yalgin 588, T.
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POLYGALACEAE

Polygala anatolica Boiss. & Heldr. [16], 24.05.1977, Alpmar 37880, H.

Polygala pruinosa Boiss. subsp. pruinosa [1, 2, 3, 5, 9], 21.06.2016, Yalgin 556a, 556b, 556c¢,
556d, 556e, H.

Polygala supina Schreb. subsp. supina [1, 2, 3, 4, 5, 9], 21.06.2016, Yal¢in 557a, 557b, 557c,
557d, 557e, 557f, H.

ROSALES

ROSACEAE

Potentilla crantzii (Crantz) Fritsch [14], 23.06.2016, Yal¢m 697, H, Euro.-Sib.

Potentilla micrantha Ramond ex DC. [6], 22.06.2016, Yal¢in 679, H.

Potentilla recta L. [5, 7, 11], 22.06.2016, Yal¢in 614a, 614b, 614c, H.

Fragaria vesca L. [5], 22.06.2016, Yal¢in 615, H, Euro.-Sib.

Geum urbanum L. [3], 27.06.1977, Alpinar 37132, H, Euro.-Sib.

Crataegus meyeri Pojark. [16], 07.10.1978, Alpmar 41562, Ch.

Crataegus microphylla K.Koch [16], 07.10.1978, Alpinar 41561, Ch.

Crataegus monogyna Jacq. var. monogyna [4, 6, 7], 22.06.2016, Yal¢in 410a, 410b, 410c, Ch.
Crataegus tanacetifolia (Poir.) Pers. [6], 22.06.2016, Yalgin 454, Ch, End., LC.

Pyracantha coccinea M.Roem. [1, 2, 3, 6], 19.09.2019, Yal¢in 526a, 526b, 526¢, 526d, Ch, Euro.-
Sib.

Rubus canescens DC. var. canescens [1, 2, 3, 4, 5, 6,], 19.09.2019, Yal¢gm 531a, 531b, 531c¢, 531d,
531e, 531f, Ch, Euro.-Sib.

Rubus hirtus Waldst. & Kit. [16], 24.06.1977, Alpmar 37863, Ch, Euro.-Sib.

Rubus sanctus Schreb [22], 08.10.1977, Alpinar 38679,Ch.

Cotoneaster nummularius Fisch. & C.A.Mey. [6], 22.06.2016, Yalgmn 680, Ch.

Pyrus amygdaliformis Vill. var. amygdaliformis [16], 14.08.1977, Alpinar 38454, P, E.Medit.
Pyrus communis L. subsp. communis [16], 08.10.1978, Alpmar 41593, P.

Sanguisorba minor L. subsp. minor [1, 2, 3, 4, 11, 12], 21.06.2016, Yalgin 565a, 565b, 565c, 565d,
565e, 565f, H.

Malus sylvestris (L.) Mill. subsp. orientalis (A. Uglitzkich) Browicz var. microphylla Browicz
[16], 19.05.1978, Alpmar 39746, P, End., DD.

Agrimonia eupatoria subsp. asiatica (Juz.) Skalicky [22], 11.08.1977, Alpimnar 38339, H.
Agrimonia repens L. [22], 11.08.1977, Alpimnar 38330, H.

Sorbus aucuparia L. [7], 22.06.2016, Yalg¢in 412, Ch, Euro.-Sib.

Sorbus kusnetzovii Zinserl. [1, 2, 3, 4], 19.09.2019, Yalgin 524a, 524b, 524c, 524d, Ch.

Sorbus taurica Zinserl. [15], 07.10.1978, Alpinar 41586, Ch.

Alchemilla caucasica Buser [6], 23.06.2016, Yal¢in 320, H.

Alchemilla compactilis Juz. [15], 05.06.1974, Alpinar 29414, H.

Alchemilla grossheimii Juz. [5], 22.06.2016, Yalgin 433, H.

Alchemilla holocycla Rothm. [8], 22.06.2016, Yal¢in 403, H, Ir.-Tur., End., LC.

Alchemilla mollis (Buser) Rothm. [22], 11.08.1977, Alpmar 38338, H.

Filipendula vulgaris Moench [27], 28.06.1977, Alpmar 38041, H, Euro.-Sib.

Rosa canina L. [1, 2, 3, 4, 6, 7], 19.09.2019, Yalgm 530a, 530b, 530c, 530d, 530e, 530f, Ch.

Rosa mollis Sm. [16], 14.08.1977, Alpmar 38464, Ch.
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RHAMNACEAE

Rhamnus cathartica L. [22], 23.11.1976, Alpinar 36307, P, Euro.-Sib.

Rhamnus lycioides L. subsp. oleoides (L.) Jahandiez & Maire [22], 23.11.1976, Alpmnar 36304, Ch.
Paliurus spina-christi P.Mill. [7], 23.06.2016, Yal¢in 654, Ch.

URTICACEAE

Parietaria judaica L. [26], 12.08.1977, Alpimnar 38415, H.

Urtica dioica L. subsp. dioica [5, 6, 8, 12], 23.06.2016, Yal¢in 375a, 375b, 375¢, 375d, H, Euro.-
Sib.

FAGALES

BETULACEAE

Corylus avellana L. var. avellana [1, 2, 3, 4, 8], 22.06.2016, Yal¢in 457a, 457b, 457¢, 457d, 457,
Ch, Euro.-Sib.

Carpinus orientalis Miller subsp. orientalis [1, 2, 3, 4], 21.06.2016, Yalg¢in 517a, 517b, 517¢c, 517d,
P.

Carpinus betulus L. [18], 02.10.1976, Alpinar 36174, P.

FAGACEAE

Fagus orientalis Lipsky [5], 22.06.2016, Yal¢in 519, P, Euro.-Sib.

Quercus cerris L. [1, 2, 3, 4], 21.06.2016, Yal¢in 518a, 518b, 518c, 518d, P, Medit.

Quercus infectoria Oliv. subsp. infectoria [1, 2, 3], 19.09.2019, Yalgin 525a, 525b, 525¢c, Ch,
Euro.-Sib.

Quercus pubescens Willd. subsp. pubescens [4, 7], 23.06.2016, Yalgin 652a, 652b, P.
CELASTRALES

CELASTRACEAE

Euonymus verrucosus Scop. [1, 2, 3], 21.06.2016, Yalgm 568a, 568b, 568c, Ch.

Parnassia palustris L. [26], 12.08.1977, Alpmar 38386, H.

ALPIGHIALES

HYPERICACEAE

Hypericum linarioides Bosse subsp. linarioides [9], 23.06.2016, Yalgm 330, H.

Hypericum orientale L. [5, 6], 22.06.2016, Yal¢in 619a, 619b, H.

Hypericum origanifolium Willd. var. origanifolium [13], 22.06.2016, Yalgm 668, H.

Hypericum perfoliatum L. [8], 22.06.2016, Yalgmn 704, H, Medit.

Hypericum perforatum L. subsp. veronense (Schrank) H.Linb. [12], 12.08.1977, Alpinar 38406, H.
VIOLACEAE

Viola gracilis Sibth. & Sm. [15], 22.05.1977, Alpinar 36923, H.

Viola parvula Tineo [20], 22.05.1977, Alpmar 36946, T.

Viola sieheana W.Becker [1, 2, 3, 5], 01.05.2019, Yalg¢in 477a, 477b, 477c, 477d, H.

Viola suavis M.Bieb. [22], 27.03.1977, Alpinar 36564, H.

SALICACEAE

Populus tremula L. subsp. tremula [1, 2, 3], 19.09.2019, Yal¢in 528a, 528b, 528c, P.

Salix alba L. subsp. alba [8], 22.06.2016, Yal¢in 459, P, Euro.-Sib.

EUPHORBIACEAE

Euphorbia amygdaloides L. subsp. amygdaloides [1, 2, 3, 5], 01.05.2019, Yalg¢in 479a, 479b, 479c,
479d, Ch, Euro.-Sib.
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Euphorbia apios L. [10], 27.03.1977, Alpinar 36562, G, E.Medit.

Euphorbia condylocarpa M.Bieb. [1, 2, 3, 4, 9], 01.05.2019, Yal¢in 468a, 468b, 468c, 468d, 468e,
G.

Euphorbia herniariifolia Willd. var. herniariifolia [16], 19.05.1978, Alpmar 39753, H.
Euphorbia myrsinites L. subsp. myrsinites [26], 12.08.1977, Alpmar 38398, H.

Euphorbia peplus L. var. minima DC. [16], 14.08.1977, Alpmar 38448, T.

Euphorbia petrophila C.A.Mey. [18], 26.05.1977, Alpnar 37085, H, Euro.-Sib.

Euphorbia rigida M.Bieb. [7, 10, 11, 12, 13], 21.06.2016, Yal¢in 629a, 629b, 629c¢, 629d, 629¢, H,
Medit.

Euphorbia seguieriana Neck. subsp. seguieriana [10], 11.08.1977, Alpmar 38364, H, Euro.-Sib.
Euphorbia stricta L. [4], 23.06.2016, Yal¢in 607, H, Euro.-Sib.

Euphorbia szovitsii Fisch. & C.A.Mey. var. szovitsii [13], 22.06.2016, Yalgin 384, T, Ir.-Tur.
LINACEAE

Linum austriacum L. subsp. austriacum [4], 23.06.2016, Yalgin 608, H.

Linum nodiflorum L. [19], 25.05.1977, Alpinar 36998, T, Medit.

Linum tenuifolium L. [18], 26.05.1977, Alpmar 37093, H.

PHYLLANTHACEAE

Andrachne telephioides L. [13], 22.06.2016, Yal¢in 383, H.

GERANIALES

GERANIACEAE

Erodium cicutarium (L.) L Hér. subsp. cicutarium [19], 25.05.1977, Alpmar 3700, T.
Geranium asphodeloides Burm.f. subsp. asphodeloides [24], 02.10.1976, Alpmar 36191, H, Euro.-
Sib.

Geranium dissectum L. [13], 22.06.2016, Yal¢in 451, T.

Geranium purpureum Vill. [20], 22.05.1977, Alpinar 36960, T.

Geranium pyrenaicum Burm.f. [13], 23.06.2016, Yalgm 376, H.

Geranium robertianum L. [16], 14.08.1977, Alpmnar 38469, T.

Geranium rotundifolium L. [12], 21.06.2016, Yal¢in 632, T.

Geranium subcaulescens L Hér. ex DC. [8], 22.06.2016, Yal¢in 398, P.

Geranium sylvaticum L. [4], 21.06.2016, Yal¢in 592, H, Euro.-Sib.

Geranium tuberosum L. [20], 22.05.1977, Alpmar 36937, G, Ir.-Tur.

MYRTALES

LYTHRACEAE

Lythrum salicaria L. [12], 12.08.1977, Alpmar 38395, H, Euro.-Sib.

ONAGRACEAE

Epilobium montanum L. [6], 22.06.2016, Yal¢in 455, H, Euro.-Sib.

SAPINDALES

ANACARDIACEAE

Pistacia palaestina Boiss. [7], 23.06.2016, Yal¢in 651, Ch, E.Medit.

SAPINDACEAE

Acer campestre L. subsp. campestre [26], 12.08.1977, Alpmar 38412, P, Euro.-Sib.

Acer hyrcanum Fisch. & C.A.Mey. subsp. hyrcanum [16], 14.08.1977, Alpmar 38451, P, Euro.-
Sib.
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Acer platanoides L. [1, 2, 3, 6], 21.06.2016, Yal¢in 520a, 520b, 520c, 520d, P, Euro.-Sib.
MALVALES

MALVACEAE

Alcea biennis Winterl [12], 12.08.1977, Alpinar 38422, H.

Malva neglecta Wallr. [12], 21.06.2016, Yal¢mn 631, T.

Tilia rubra subsp. caucasica (Rupr.) V. Engl. [16], 19.05.1978, Alpinar 39751, P.
THYMELAEACEAE

Daphne oleoides Schreb. subsp. oleoides [6, 9, 11, 12], 21.06.2016, Yal¢in 638a, 638b, 638¢c, 638d,
Ch.

Daphne pontica L. subsp. pontica [1, 2, 3, 5], 21.06.2016, Yalgin 522a, 522b, 522¢, 522d, Ch.
CISTACEAE

Helianthemum nummularium (L.) Mill. subsp. nummularium [6, 7], 23.06.2016, Yal¢in 656a,
656b, H.

Helianthemum oelandicum (L.) DC. subsp. incanum (Willk.) G.Lopez [4, 13], 23.06.2016, Yalgin
348a, 348b, H.

Helianthemum tomentosum Gray [1, 2, 3, 9], 21.06.2016, Yal¢in 561a, 561b, 561c, 561d, H.
Fumana procumbens (Dunal) Gren. & Godr. [19], 25.05.1977, Alpinar 37053, H.

Cistus creticus L. [7], 23.06.2016, Yalcm 655, Ch, Medit.

BRASSICALES

RESEDACEAE

Reseda lutea L. var. lutea [19], 25.05.1977, Alpinar 37023, H.

BRASSICACEAE

Cardamine bulbifera (L.) Crantz [4], 21.06.2016, Yal¢gin 611, G, Euro.-Sib.

Cardamine hirsuta L. [11], 27.05.1977, Alpinar 37149, T.

Cardamine impatiens L. subsp. pectinata (Pall. ex DC.) Stoj. & Stef. [23], 09.10.1977, Alpmar
38686, T, Euro.-Sib.

Cardamine quinquefolia (M.Bieb.) Schmalh. [20], 22.05.1977, Alpmar 36977, H, Euro.-Sib.
Cardamine tenera S.G. Gmel. ex C.A.Mey. [15], 05.06.1974, Alpinar 36181, H.

Cardamine uliginosa M.Bieb. [20], 22.05.1977, Alpinar 36976, H.

Hesperis bicuspidata (Willd.) Poir. [20], 22.05.1977, Alpmar 36978, H, Ir.-Tur., End., LC.
Sisymbrium altissimum L. [22], 05.06.1974, Alpimnar 29497, H.

Sisymbrium loeselii L. [21], 08.10.1977, Alpmar 3668, H.

Thlaspi arvense L. [12], 21.06.2016, Yal¢in 641, T.

Schivereckia doerfleri (Wettst.) Bornm. [20], 22.05.1977, Alpmar 36938, H.

Microthlaspi perfoliatum (L.) F.K. Mey. [4, 6, 14], 22.06.2016, Yal¢in 469a, 469b, 469c, T.

Draba bruniifolia Steven subsp. bruniifolia [24], 23.05.1977, Alpmar 36990, H.

Draba huetii Boiss. [16], 19.05.1978, Alpinar 39759, T.

Draba rigida Willd. [16], 19.05.1978, Alpinar 39754, H.

Draba verna L. [15], 19.05.1978, Alpinar 39758, H.

Matthiola longipetala (Vent.) DC. subsp. bicornis (Sibth. & Sm.) P.W.Ball [19], 25.05.1977,
Alpmar 37071, T.

Hornungia petraea (L.) R.Br. [4], 01.05.2019, Yal¢in 471, T.

Erysimum crassipes Fisch. & C.A.Mey. [6], 22.06.2016, Yal¢in 448, H.
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Erysimum cuspidatum (M.Bieb.) DC. [11], 23.06.2016, Yal¢in 327, H.

Erysimum leptophyllum (M.Bieb.) Andrz. [5], 22.06.2016, Yalgmn 613, H.

Erysimum pulchellum (Willd.) J.Gay subsp. pulchellum [6, 11, 12, 14], 21.06.2016, Yalgin 439a,
439h, 439c, 439d, H.

Erysimum scabrum DC. [16], 24.05.1977, Alpinar 37890, H.

Erysimum sintenisianum Bornm. [24], 05.06.1977, Alpinar 36928, H, Ir.-Tur., End., LC.
Erysimum smyrnaeum Boiss. & Balansa [16], 26.05.1977, Alpmar 37094, H.

Erysimum uncinatifolium Boiss. [20], 22.05.1977, Alpmar 36966, H, Euro.-Sib.

Rorippa sylvestris (L.) Besser subsp. sylvestris [23], 09.10.1977, Alpnar 38694, H.
Arabidopsis thaliana (L.) Heynh. [18], 26.05.1977, Alpinar 37123, T.

Aethionema arabicum (L.) Andrz. ex DC. [13], 22.06.2016, Yal¢in 666, T.

Aethionema armenum Boiss. [18], 26.05.1977, Alpmar 37100, H, Ir.-Tur.

Aethionema caespitosum (Boiss.) Boiss. [20], 22.05.1977, Alpinar 36939, H, End., NT.
Aethionema iberideum (Boiss.) Boiss. [15], 23.05.1977, Alpmar 36993, Ch.

Alyssum bornmuelleri Hausskn. ex Degen [4], 23.06.2016, Yalgm 326, H, Ir.-Tur., End., VU.
Alyssum condensatum Boiss. & Hausskn. subsp. condensatum [4, 13], 22.06.2016, Yal¢in 406a,
406bh, H.

Alyssum hirsutum M.Bieb. subsp. hirsutum [18], 26.05.1977, Alpmar 37103, T.

Alyssum minutum Schlecht. ex DC. [20], 22.05.1977, Alpmar 36965, T.

Alyssum murale Waldst. & Kit. subsp. murale var. murale [16], 14.08.1977, Alpinar 38468, H
Alyssum pateri Nyar. subsp. pateri [9], 23.06.2016, Yalgin 328, H, Ir.-Tur., End., LC.

Alyssum praecox Boiss. & Balansa [15], 05.06.1974, Alpmar 29386, H, End., LC.

Alyssum sibiricum Willd. [19], 25.05.1977, Alpmar 37042, H

Alyssum strigosum Banks & Sol. subsp. strigosum [4], 01.05.2019, Yal¢in 472, T.

Alyssum trichostachyum Rupr. [11], 22.05.1977, Alpmar 37157, H

Alyssum xanthocarpum Boiss. [20], 22.05.1977, Alpmar 36961, T.

Noccaea annua (K.Koch) F.K. Mey. [1, 2, 3, 4], 01.05.2019, Yal¢in 480a, 480b, 480c, 480d, T.
Clypeola jonthlaspi L. [18], 26.05.1977, Alpmar 37108, T.

Arabis alpina L. subsp. alpina [14], 23.06.2016, Yal¢in 369, H.

Arabis sagittata (Bertol.) DC. [16], 14.03.1977, Alpinar 38455, H.

Brassica elongata Ehrh. [7], 22.06.2016, Yalgin 400, H.

Barbarea plantaginea DC. [18], 26.05.1977, Alpnar 37124, H.

Barbarea vulgaris R.Br. subsp. vulgaris [20], 22.05.1977, Alpnar 36962, H.

Fibigia clypeata (L.) Medik. subsp. clypeata var. eriocarpa (DC.) Post [4], 01.05.2019, Yal¢in 469,
H.

Conringia orientalis (L.) Dumort. [6], 05.06.1974, Alpinar 29487, T.

Capsella bursa-pastoris (L.) Medik. [12], 21.06.2016, Yal¢in 630, T.

Iberis simplex DC. [18], 26.05.1977, Alpinar 37082, H.

Strigosella africana (L.) Botsch. [19], 25.05.1977, Alpinar 37069, T.

Descurainia sophia (L.) Webb ex Prantl subsp. bartschii (O.E. Schulz) C. Vural [22], 25.05.1977,
Alpmar 37036, H, End., LC.

Alliaria petiolata (M.Bieb.) Cavara & Grande [20], 22.05.1977, Alpinar 36970, H.

Lepidium chalepense L. [10], 23.06.2016, Yalgmn 370, H.
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Neslia paniculata (L.) Desv. subsp. thracica (Velen.) Bornm. [22], 05.06.1974, Alpinar 29464, T.
SANTALALES

SANTALACEAE

Thesium billardieri Boiss. [1, 2, 3, 7], 22.06.2016, Yal¢in 385a, 385b, 385¢, 385d, H, Ir.-Tur.
CARYOPHYLLALES

TAMARICACEAE

Tamarix tetrandra Pall. ex M.Bieb. [8], 22.06.2016, Yal¢in 458, Ch.

PLUMBAGINACEAE

Acantholimon acerosum (Willd.) Boiss. subsp. acerosum var. acerosum [10], 11.08.1977, Alpinar
38376, Ch, Ir.-Tur.

Acantholimon lycaonicum Boiss. & Heldr. subsp. lycaonicum [10], 11.08.1977, Alpmar 38333,
Ch, E. Medit, End., LC.

Acantholimon venustum Boiss. var. venustum [9, 11], 19.09.2019, Yal¢in 509a, 509b, Ch.
POLYGONACEAE

Polygonum arenastrum Boreau [7], 06.10.1978, Alpinar 41526, T.

Polygonum convolvulus L. [22], 05.06.1974, Alpimnar 29489, H.

Rumex acetosella L. [6, 10, 11, 12, 13], 21.06.2016, Yalgin 627a, 627b, 627¢, 627d, 627¢, H.
Rumex crispus L. [8], 22.06.2016, Yal¢in 453, H.

CARYOPHYLLACEAE

Petrorhagia alpina subsp. olympica (Boiss.) P.W.Ball & Heywood [6], 22.06.2016, Yal¢in 460, T.
Petrorhagia saxifraga (L.) Link [13], 22.06.2016, Yal¢in 405, H, Euro.-Sib.

Stellaria holostea L. [1, 2, 3, 4, 6], 21.06.2016, Yal¢in 551a, 551b, 551¢, 551d, 551e, H.

Saponaria prostrata Willd. subsp. prostrata [19], 25.05.1977, Alpmar 37063, H, Ir.-Tur., End., LC.
Herniaria micrantha A.K.Jacks. & Turrill [6, 12], 21.06.2016, Yal¢in 634a, 634b, T, E.Medit.
Eremogone ledebouriana (Fenzl) 1konn. [12], 12.08.1977, Alpmar 38402, H, End., LC.

Silene bupleuroides L. subsp. bupleuroides [16], 14.08.1977, Alpmar 38485, H.

Silene dichotoma Ehrh. subsp. dichotoma [19], 05.06.1977, Alpmar 397871, H.

Silene italica (L.) Pers. subsp. italica [1, 2, 3], 21.06.2016, Yal¢in 541a, 541b, 541c, H, Medit.
Silene latifolia Poir. subsp. eriocalycinae (Boiss.) Greuter & Burdet [8], 22.06.2016, Yal¢in 693,
H.

Silene olympica Boiss. var. olympica [9], 23.06.2016, Yal¢in 344, H, Ir.-Tur., End., LC.

Silene spergulifolia (Desf.) M.Bieb. [13], 22.06.2016, Yal¢in 462, H, Ir.-Tur.

Silene vulgaris (Moench) Garcke var. vulgaris [1, 2, 3, 4], 21.06.2016, Yal¢in 533a, 533b, 533c,
533d, H.

Holosteum marginatum C.A.Mey. [16], 19.05.1978, Alpimnar 39756, H.

Holosteum tenerrimum Boiss. [16], 19.05.1978, Alpinar 39739, T.

Holosteum umbellatum L. var. glutinosum (M.Bieb.) Gay [18], 26.05.1977, Alpmar 37104, T.
Holosteum umbellatum L. var. umbellatum [10], 23.06.2016, Yal¢gin 373, T.

Minuartia anatolica (Boiss.) Woronow var. anatolica [12], 12.08.1977, Alpmnar 38406, H, Ir.-Tur.,
End., LC.

Minuartia anatolica (Boiss.) Woronow var. polymorpha McNeill [19], 25.05.1977, Alpwar 37051,
H.
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Minuartia corymbulosa (Boiss. & Balansa) McNeill var. breviflora (Boiss.) McNeill [13],
22.06.2016, Yal¢in 674, H, End., VU.

Minuartia juniperina (L.) Maire & Petitm. [9, 10, 11, 13, 14], 22.06.2016, Yalgin 649a, 649b,
649c, 649d, 649¢, H.

Minuartia umbellulifera (Boiss.) McNeill subsp. pontica (Bornm.) McNeill [24], 02.10.1976,
Alpmar 36186, H, End., LC.

Cerastium chlorifolium Fisch. & C.A.Mey. [16], 19.05.1978, Alpmar 39752, T.

Cerastium fontanum Baumg. subsp. vulgare (Hartm.) Greuter & Burdet [12], 12.08.1977, Alpmar
38407, H.

Cerastium glomeratum Thuill. [11, 12], 21.06.2016, Yalgin 440a, 440b, T.

Dianthus anatolicus Boiss. [16], 14.08.1977, Alpinar 38446, H.

Dianthus balansae Boiss. [16], 14.08.1977, Alpmnar 38487, H, End., LC.

Dianthus calocephalus Boiss. [16], 24.06.1977, Alpnar 37920, H.

Dianthus carmelitarum Reut. ex Boiss. [4], 23.06.2016, Yal¢m 606, H, Euro.-Sib., End., LC.
Dianthus leptopetalus Willd. [7, 9], 22.06.2016, Yalgmn 399a, 399b, H.

Dianthus micranthus Boiss. & Heldr. [16], 24.06.1977, Alpmar 37894, H.

Dianthus zonatus Fenzl var. aristatus (Boiss.) Reeve [12], 01.10.1976, Alpinar 36145, H.
Arenaria serpyllifolia L. subsp. leptoclados (Rchb.) Nyman [6], 22.06.2016, Yal¢in 461, T.
AMARANTHACEAE

Chenopodium botrys L. [25], 05.06.1974, Alpmar 29525, T.

Chenopodium foliosum Asch. [12], 02.10.1976, Alpinar 36199, H.

CORNALES

CORNACEAE

Cornus mas L. [1, 2, 3, 4], 21.06.2016, Yal¢in 523a, 523b, 523c¢, 523d, Ch, Euro.-Sib.

Cornus sanguinea L. subsp. australis (C.A.Mey.) Jav. [4], 21.06.2016, Yal¢in 585, Ch, Euro.-Sib.
ERICALES

PRIMULACEAE

Primula acaulis Hill subsp. rubra (Sm.) Greuter & Burdet [1, 2, 3, 5, 6], 22.06.2016, Yal¢in 558a,
558b, 558c, 558d, 558e, H.

Androsace maxima L. [20], 22.05.1977, Alpimnar 36947, T.

Androsace villosa L. [24], 23.05.1977, Alpmar 36991, H, Euro.-Sib.

Anagallis foemina Mill. [19], 25.05.1977, Alpinar 37008, T, Medit.

Lysimachia verticillaris Spreng. [26], 12.08.1977, Alpinar 38399, H.

Lysimachia vulgaris L. [8], 22.06.2016, Yal¢in 408, H.

Cyclamen coum Mill. subsp. coum [1, 2, 3, 4, 5, 6], 21.06.2016, Yal¢in 534a, 534b, 534c, 534d,
534e, 534f, G.

ERICACEAE

Vaccinium myrtillus L. [1, 2, 3], 21.06.2016, Yal¢in 419a, 419b, 419¢, Ch, Euro.-Sib.
Rhododendron luteum Sweet [23], 09.10.1977, Alpinar 38699, Ch.

GENTIANALES

GENTIANACEAE

Centaurium erythraea Rafn subsp. turcicum (Velen.) Melderis [6], 23.06.2016, Yalgin 678, H.
RUBIACEAE
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Crucianella angustifolia L. [7], 22.06.2016, Yalgin 408, T, Medit.

Crucianella gilanica Trin. subsp. pontica (Ehrend.) Ehrend. [26], 12.08.1977, Alpmar 38417, H.
Galium album Mill. subsp. prusense (K.Koch) Ehrend. & Krendl [16], 24.06.1977, Alpmar 37902,
H.

Galium aparine L. [22], 05.06.1974, Alpinar 29468a, T.

Galium bornmuelleri Hausskn. ex Bornm. [14], 23.06.2016, Yal¢in 377, H, End., VU.

Galium incanum Sm. subsp. elatius (Boiss.) Ehrend. [19], 25.05.1977, Alpmnar 37046, H, Ir.-Tur.
Galium odoratum (L.) Scop. [11], 27.05.1977, Alpmar 37140, H, Euro.-Sib.

Galium paschale Forssk. [16], 14.08.1977, Alpmar 38457, H, E.Medit.

Galium rotundifolium L. [6], 22.06.2016, Yal¢in 434, H, Euro.-Sib.

Galium spurium L. subsp. spurium [5, 6, 8, 11], 21.06.2016, Yalgin 436a, 436b, 436¢, 436d, T,
Euro.-Sib.

Galium tenuissimum M.Bieb. [1, 2, 3], 21.06.2016, Yal¢in 435a, 435b, 435¢c, T, Ir.-Tur.

Galium tricornutum Dandy [22], 06.06.1974, Alpmar 29468, T, Ir.-Tur.

Galium verum L. subsp. verum [4, 9], 21.06.2016, Yal¢in 605a, 605b, H, Euro.-Sib.

Asperula arvensis L. [25], 25.05.1977, Alpinar 37012, T.

Asperula involucrata Wahlenb [1, 2, 3, 4], 21.06.2016, Yal¢in 542a, 542b, 542c, 542d, H.
Asperula pestalozzae Boiss. [9], 23.06.2016, Yal¢in 345, H, End., LC.

Cruciata laevipes Opiz [1, 2, 3, 12], 01.05.2019, Yal¢in 481a, 481b, 481c, 481d, H.

Cruciata taurica (Pall. ex Willd.) Ehrend. [4, 10, 11, 12, 13, 14], 21.06.2016, Yal¢in 599a, 599b,
599c, 599d, 599¢, 599f, H, Ir.-Tur.

APOCYNACEAE

Cionura erecta (L.) Griseb. [19], 25.05.1977, Alpar 37061, Ch, E.Medit.

Vincetoxicum fuscatum Rchb.f. subsp. fuscatum [16], 14.08.1977, Alpmar 38483, H.

Vinca herbacea Waldst. & Kit. [20], 22.05.1977, Alpmar 36975, H.

BORAGINALES

BORAGINACEAE

Cerinthe minor L. subsp. auriculata (Ten.) Domac [1, 2, 3], 21.06.2016, Yal¢in 562a, 562b, 562c,
H.

Aegonychon purpurocaeruleum (L.) Holub [18], 26.05.1977, Alpwnar 37118, T, Euro.-Sib.
Moltkia coerulea (Willd.) Lehm. [16], 19.05.1977, Alpinar 39763, H, Ir.-Tur.

Cynoglossum montanum L. [16], 24.06.1977, Alpinar 37908, H, Euro.-Sib.

Paracaryum ancyritanum Boiss. [19], 25.05.1977, Alpmar 37059, H, Ir.-Tur., End., LC.

Lappula barbata (M.Bieb.) Giirke [19], 25.05.1977, Alpinar 37013, H, Ir.-Tur.

Asperugo procumbens L. [22], 05.06.1974, Alpinar 29463, T, Euro.-Sib.

Buglossoides arvensis (L.) 1.M.Johnst. subsp. sibthorpiana (Griseb.) R.Fern. [18], 26.05.1977,
Alpmar 37092, T.

Onosma ambigens Lacaita [13], 22.06.2016, Yal¢in 407, H, Ir.-Tur., End., LC.

Onosma aucheriana DC. [18], 05.06.1974, Alpmnar 29513, H, E.Medit.

Onosma bracteosa Hausskn. & Bornm. [20], 22.05.1977, Alpinar 36953, H, Ir.-Tur., End., LC.
Onosma isaurica Boiss. & Heldr. [1, 2, 3], 21.06.2016, Yal¢in 423a, 423b, 423c¢, H, Ir.-Tur., End.,
LC.

Onosma sericea Willd. [19], 25.08.1977, Alpmar 37028, H, Ir.-Tur.
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Anchusa azurea Mill. var. azurea [1, 2, 3], 21.06.2016, Yal¢in 560a, 560b, 560c, H.

Anchusa leptophylla Roem. & Schult. subsp. leptophylla [13], 22.06.2016, Yalgm 450, H.

Echium italicum L. [8], 22.06.2016, Yal¢in 684, H, Medit.

Symphytum bornmuelleri Buckn. [20], 22.05.1977, Alpmar 36968, H, End., LC.

Nonea caspica G.Don [19], 28.05.1977, Alpinar 37038, T.

Myosotis lithospermifolia Hornem. [1, 2, 3, 5, 10, 11, 12, 13], 21.06.2016, Yalgin 578a, 578b,
578c, 578d, 578e, 578f, 5789, 578h, H.

Myosotis olympica Boiss. [14], 23.06.2016, Yal¢in 378, H.

SOLANALES

CONVOLVULACEAE

Cuscuta europaea L. [22], 11.08.1977, Alpmar 38374, H.

Cuscuta planiflora Ten. [16], 14.08.1977, Alpmar 38486, H.

Convolvulus arvensis L. [13], 22.06.2016, Yal¢in 665, Ch.

Convolvulus assyricus Griseb. [9], 21.06.2016, Yal¢in 700, Ch, Ir.-Tur., End., LC.

Convolvulus cantabrica L. [27], 28.06.1977, Alpmar 38030, Ch, Medit.

Convolvulus scammonia L. [19], 05.06.1974, Alpinar 29515, H, E.Medit.

SOLANACEAE

Datura stramonium L. [7], 06.10.1978, Alpwnar 41531, T.

LAMIALES

OLEACEAE

Phillyrea latifolia L. [7], 22.06.2016, Yal¢in 411, Ch, Medit.

Jasminum fruticans L. [19], 25.05.1977, Alpmar 37056, Ch, Medit.

Ligustrum vulgare L. [1, 2, 3], 21.06.2016, Yalgin 572a, 572b, 572c, Ch, Euro.-Sib.
PLANTAGINACEAE

Linaria chalepensis (L.) Mill. var. chalepensis [19], 25.05.1977, Alpmar 37074, T, E.Medit.
Linaria corifolia Desf. [11, 13], 21.06.2016, Yal¢m 647a, 647b, H, Ir.-Tur., End., LC.

Digitalis ferruginea L. subsp. ferruginea [5, 6, 12], 22.06.2016, Yal¢in 617a, 617b, 617¢, H, Euro.-
Sib.

Digitalis lamarckii Ivanina [4, 6, 8], 21.06.2016, Yal¢in 587a, 587b, 587¢c, H, Ir.-Tur., End., LC.
Globularia trichosantha Fisch. & C.A.Mey. subsp. trichosantha [1, 2, 3, 4, 6, 9], 01.05.2019,
Yalcin 574a, 574b, 574c¢, 574d, 574e, 5741, H, Ir.-Tur.

Plantago lanceolata L. [4, 5, 6, 8, 10, 11, 12, 13], 21.06.2016, Yal¢in 604a, 604b, 604c, 604d,
604e, 604f, 604g, 604h, H.

Chaenorhinum litorale (Bernh. ex Willd.) Rouy subsp. pterosporum (Fisch. & C.A.Mey.) P.H.
Davis [7], 06.10.1978, Alpinar 41534, T, E.Medit., End., LC.

Veronica anagallis-aquatica L. [29], 02.10.1976, Alpmar 36196a, T.

Veronica arvensis L. [12], 21.06.2016, Yal¢in 427, T, Euro.-Sib.

Veronica beccabunga L. subsp. beccabunga [29], 02.10.1976, Alpmar 36196, H.

Veronica bozakmanii M.A.Fisch. [20], 22.05.1977, Alpmar 36951, T, Ir.-Tur.

Veronica campylopoda Boiss. [22], 05.06.1974, Alpmar 29456, T, Ir.-Tur.

Veronica chamaedrys L. [8], 27.05.1977, Alpmar 37143, H, Euro.-Sib.

Veronica filiformis Sm. [20], 22.05.1977, Alpmar 36952, H.
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Veronica gentianoides Vahl subsp. gentianoides var. alpina (Hausskn. ex) Oztiirk & M.A.Fisch.
[14], 23.06.2016, Yal¢in 695, H, End., LC.

Veronica multifida L. [4, 6, 10, 11, 12, 13], 01.05.2019, Yal¢in 374a, 374b, 374c, 374d, 374e,
374f, H, Ir.-Tur.

Veronica polita Fr. [22], 05.06.1974, Alpinar 29470a, T.

Veronica reuterana Boiss. [9], 05.06.1974, Alpinar 29419, T.

SCROPHULARIACEAE

Verbascum orientale (L.) All. subsp. orientale [19], 25.05.1977, Alpmar 37010, H, E.Medit.
Verbascum phlomoides L. [13], 22.06.2016, Yal¢in 425, H, Euro.-Sib.

Verbascum pyramidatum M.Bieb. [27], 28.06.1977, Alpinar 38028, H.

Verbascum speciosum Schrad. [12, 13], 21.06.2016, Yal¢in 426a, 426b, H.

Verbascum varians Freyn & Sint. var. varians [19], 25.05.1977, Alpmar 37055, H.

Verbascum wiedemannianum Fisch. & C.A.Mey. [27], 17.05.1978, Alpwmar 39682, H, Ir.-Tur.,
End., LC.

Scrophularia scopolii Hoppe ex Pers. var. scopolii [20], 22.05.1977, Alpinar 36956, H.
LAMIACEAE

Prunella laciniata (L.) L. [4], 21.06.2016, Yal¢in 602, H, Euro.-Sib.

Prunella vulgaris L. [8], 22.06.2016, Yal¢in 689, H, Euro.-Sib.

Phlomis armeniaca Willd. [13], 22.06.2016, Yal¢in 673, H, Ir.-Tur.

Phlomis russeliana (Sims.) Lag. ex Benth. [27], 28.06.1977, Alpmnar 38043, H, Euro.-Sib., End.,
LC.

Scutellaria albida L. subsp. velenovskyi (Rech.f.) Greuter & Burdet [16], 24.05.1977, Alpmar
37889, H, E.Medit.

Scutellaria orientalis L. subsp. pinnatifida J.R.Edm. [9], 23.06.2016, Yalgmn 702, H.

Scutellaria salviifolia Benth. [18], 26.05.1977, Alpwnar 37101, H, End., LC.

Thymus cappadocicus Boiss. [14], 23.06.2016, Yal¢in 349, H, Ir.-Tur., End., NT.

Thymus leucotrichus Hal. subsp. leucotrichus [14], 23.06.2016, Yal¢in 351, H.

Thymus praecox Opiz subsp. grossheimii (Ronniger) Jalas [6, 9, 10, 11], 21.06.2016, Yal¢in 351a,
351b, 351c, 351d, H.

Thymus sipyleus Boiss. [4, 11], 21.06.2016, Yal¢in 600a, 600b, H.

Mentha longifolia (L.) L. subsp. longifolia [8], 22.06.2016, Yalgin 690, H.

Clinopodium acinos (L.) Kuntze [11, 13], 21.06.2016, Yal¢in 645a, 645b, T, Euro.-Sib.
Clinopodium grandiflorum (L.) Kuntze [16], 24.06.1977, Alpnar 37905, H, Euro.-Sib.
Clinopodium vulgare L. subsp. arundanum (Boiss.) Nyman [1, 2, 3, 5, 6], 21.06.2016, Yal¢in
553a, 553b, 553c, 553d, 553e, H.

Clinopodium vulgare L. subsp. vulgare [16], 24.06.1977, Alpinar 37879, H.

Salvia candidissima Vahl subsp. occidentalis Hedge [13], 22.06.2016, Yalgin 413, H.

Salvia sclarea L. [27], 28.06.1977, Alpwar 38015, H.

Salvia tomentosa Mill. [1, 2, 3], 21.06.2016, Yal¢in 566a, 566b, 566¢, H, Medit.

Salvia verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm. [4, 11], 21.06.2016, Yalgin 591a,
591b, H, Ir.-Tur.

Salvia viridis L. [19], 25.05.1977, Alpinar 37001, T, Medit.

Satureja cuneifolia Ten. [26], 12.08.1977, Alpnar 38424, H, Medit.
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Satureja hortensis L. [28], 07.10.1978, Alpinar 41559, T.

Teucrium chamaedrys L. subsp. syspirense (K.Koch) Rech.f. [4, 7, 9], 23.06.2016, Yal¢in 610a,
610b, 610c, H, Ir.-Tur.

Teucrium orientale L. var. orientale [13], 22.06.2016, Yal¢in 675, H, Ir.-Tur.

Teucrium polium L. subsp. polium [13], 22.06.2016, Yal¢in 669, H.

Lallemantia peltata (L.) Fisch. & C.A.Mey. [6], 05.06.1974, Alpmar 29495, T, Ir.-Tur.

Lamium album L. subsp. crinitum (Montbret & Aucher ex Benth.) Mennema [14], 23.06.2016,
Yalgmn 352, H.

Lamium garganicum L. subsp. striatum (Sm.) Hayek var. striatum [20], 22.05.1977, Alpinar
36943, H, Medit.

Lamium maculatum L. [10], 22.05.1977, Alpmar 36922, H.

Lamium moschatum Mill. subsp. micranthum (Boiss.) Mennema [10], 23.06.2016, Yalgmn 354, T.
Lamium orientale (Fisch. & C.A.Mey.) E.H.L. Krause [19], 25.05.1977, Alpnar 37009, T, Ir.-Tur.
Micromeria cristata (Hampe) Griseb. subsp. cristata [7], 22.06.2016, Yal¢gm 414, H, Euro.-Sib.
Micromeria graeca (L.) Benth. ex Reicbh. subsp. graeca [22], 08.10.1977, Alpwmar 38676, H,
Medit.

Stachys annua (L.) L. subsp. annua var. annua [19], 25.05.1977, Alpmar 37030, H.

Stachys annua (L.) L. subsp. annua var. lycaonica [4, 8], 21.06.2016, Yalgin 595a, 595b, H, Ir.-
Tur.

Stachys byzantina K.Koch [12], 21.06.2016, Yalgin 636, H, Euro.-Sib.

Stachys iberica M.Bieb. subsp. iberica var. iberica [13], 22.06.2016, Yal¢in 452, H, Ir.-Tur.
Stachys iberica M.Bieb. subsp. iberica var. densipilosa R. Bhattacharjee [10], 23.06.2016, Yalgin
353, H, Ir.-Tur., End., LC.

Stachys iberica M.Bieb. subsp. stenostachya (Boiss.) Rech.f. [27], 28.06.1977, Alpmar 38042, H,
Ir.-Tur.

Stachys sylvatica L. [8], 22.06.2016, Yal¢in 415, H, Euro.-Sib.

Stachys thirkei K.Koch [16], 24.05.1977, Alpmar 37872, H.

Stachys viscosa Montbret & Aucher ex Benth. [19], 25.05.1977, Alpinar 37045, H, Ir.-Tur.

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang. [13], 22.06.2016, Yal¢in 671, H.
Ajuga orientalis L. [1, 2, 3, 9], 21.06.2016, Yal¢in 573a, 573b, 573c, 573d, H.

Ziziphora capitata L. [19], 25.05.1977, Alpimnar 37024, T.

Ziziphora taurica M.Bieb. subsp. taurica [19], 25.05.1977, Alpmar 37052, T.

Marrubium astracanicum Jacq. subsp. astracanicum [10, 12, 13, 14], 21.06.2016, Yal¢in 626a,
626b, 626¢, 626d, H.

Marrubium parviflorum Fisch. & C.A.Mey. subsp. parviflorum [19], 25.05.1977, Alpmar 37064,
H, Ir.-Tur.

Sideritis dichotoma Huter [12, 13], 21.06.2016, Yalgin 640a, 640b, H, End., LC.

Sideritis libanotica Labill. subsp. linearis (Benth.) Bornm. [10], 11.08.1977, Alpwnar 38331, H,
Medit.

Sideritis montana L. subsp. montana [27], 28.06.1977, Alpmar 38049, T, E.Medit.

Nepeta italica L. [10, 11], 23.06.2016, Yalgmn 355, H, Medit.

Nepeta nuda L. subsp. albiflora (Boiss.) Gams [11, 12], 21.06.2016, Yal¢in 628a, 628b, H.
Origanum vulgare L. subsp. vulgare [22], 11.08.1977, Alpmnar 38368, H, Euro.-Sib.
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OROBANCHACEAE

Pedicularis comosa L. var. sibthorpii (Boiss.) Boiss. [9], 05.06.1974, Alpmar 29437, H.
Macrosyringion glutinosum (M.Bieb.) Rothm. [16], 14.08.1977, Alpinar 38489, T.

Lathraea squamaria L. [16], 19.05.1978, Alpmar 39750, H, Euro.-Sib.

Melampyrum arvense L. var. arvense [4], 21.06.2016, Yalgm 586, T, Euro.-Sib.

Orobanche alba Stephan ex Willd. subsp. alba [18], 25.05.1977, Alpmar 37087, T.

Orobanche caryophyllacea Sm. [16], 24.05.1977, Alpmnar 37881, T.

Orobanche caucasica Beck [16], 08.10.1978, Alpinar 41595, T.

Orobanche grisebachii Reut. [1, 2, 3], 21.06.2016, Yalgin 422a, 422b, 422¢, T, E.Medit.
Orobanche minor Sm. [4], 23.06.2016, Yal¢in 331, T.

Orobanche ramosa L. [19], 25.05.1977, Alpinar 37068, T.

Euphrasia pectinata Ten. [6], 23.06.2016, Yalgm 333, T, Euro.-Sib.

Euphrasia rostkoviana Hayne subsp. rostkoviana [23], 09.10.1977, Alpmar 38691, T, Euro.-Sib.
AQUIFOLIALES

AQUIFOLIACEAE

Ilex colchica Pojark. [23], 09.10.1977, Alpinar 38692, Ch.

ASTERALES

CAMPANULACEAE

Campanula alliariifolia Willd. [16], 14.08.1977, Alpinar 38488, H.

Campanula glomerata L. subsp. hispida (Witasek) Hayek [1, 2, 3], 21.06.2016, Yalgin 421a, 421b,
421c, H, Euro.-Sib.

Campanula involucrata Aucher ex A.DC. [4, 6, 9], 23.06.2016, Yal¢in 325a, 325b, 325¢c, H.
Campanula rapunculoides L. [1, 2, 3, 4, 5, 6], 21.06.2016, Yal¢in 533a, 533b, 533c, 533d, 533e,
533f, H.

Campanula saxonorum Gand. [13], 22.06.2016, Yal¢in 404, T, End., LC.

Legousia pentagonia (L.) Thell. [19], 25.05.1977, Alpinar 37073, T, E.Medit.

Asyneuma limonifolium (L.) Janch. subsp. pestalozzae (Boiss.) Damboldt [19], 25.05.1977,
Alpmar 37047, H, End., LC.

Asyneuma rigidum (Willd.) Grossh. subsp. rigidum [6], 22.06.2016, Yal¢in 682, H, Ir.-Tur.
Asyneuma virgatum (Labill.) Bornm. subsp. virgatum [11], 22.05.1977, Alpmar 37152, H.
ASTERACEAE

Picris strigosa M.Bieb. subsp. strigosa [8], 22.06.2016, Yal¢mn 391, H, Ir.-Tur.

Tripleurospermum elongatum (DC.) Bornm. [4, 7], 01.05.2019, Yalgin 483a, 483b, H.
Tripleurospermum oreades (Boiss.) Rech.f. var. oreades [10, 11, 14], 21.06.2016, Yalgin 431a,
431b, 431c, H.

Cyanus depressus (M.Bieb.) Sojak [13], 22.06.2016, Yalgin 388, H.

Cyanus lanigerus (DC.) Holub [14], 23.06.2016, Yal¢mn 357, H, Ir.-Tur., End., LC.

Cyanus pichleri (Boiss.) Holub subsp. pichleri [9, 13], 23.06.2016, Yalgin 324, H.

Cyanus triumfettii (All.) Dostal ex A.Love & D.Love subsp. triumfettii [14], 23.06.2016, Yalgin
358, H.

Onopordum acanthium L. [13], 22.06.2016, Yalgin 386, H.

Onopordum tauricum Willd. [12], 21.06.2016, Yal¢in 637, H, Euro.-Sib.

Onopordum turcicum Danin [8], 22.06.2016, Yalgmn 442, H, Ir.-Tur.
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Cirsium alatum (S.G.Gmel.) Bobrov M.Bieb. [26], 12.08.1977, Alpmar 38386, H.

Cirsium echinus (M.Bieb.) Hand.-Mazz. [12, 13], 21.06.2016, Yal¢in 432a, 432b, H, Ir.-Tur.
Cirsium hypoleucum DC. [16], 24.06.1977, Alpmar 37900, H, Euro.-Sib.

Cirsium leucocephalum (Willd.) Spreng. subsp. leucocephalum [22], 11.08.1977, Alpinar 38365,
H, Ir.-Tur.

Cirsium pseudopersonata Boiss. & Balansa ex Boiss. subsp. pseudopersonata [1, 2, 3],
21.06.2016, Yal¢in 547a, 547b, 547¢, H, End., LC.

Cirsium rhizocephalum C.A.Mey. subsp. sinuatum (Boiss.) P.H.Davis & Parris [24], 02.10.1976,
Alpmar 36202, H.

Cirsium vulgare (Savi) Ten. [23], 09.10.1976, Alpmar 38689, H.

Arctium minus (Hill) Bernh. [22], 11.08.1977, Alpmar 38363, H, Euro.-Sib.

Helichrysum arenarium (L.) Moench subsp. aucheri (Boiss.) P.H. Davis & Kupicha [11],
23.06.2016, Yal¢in 703, H, Ir.-Tur., End., LC.

Helichrysum plicatum DC. subsp. plicatum [27], 28.06.1977, Alpmar 38031, H.

Tanacetum argenteum (Lam.) Willd. subsp. canum (K.Koch) Grierson var. canum [27],
28.06.1977, Alpnar 38017, H.

Tanacetum armenum (DC.) Sch.Bip. [11], 23.06.2016, Yal¢in 323, H.

Tanacetum parthenium (L.) Sch.Bip. [8], 22.06.2016, Yal¢in 441, H.

Tanacetum poteriifolium (Ledeb.) Grierson [1, 2, 3, 4], 21.06.2016, Yalgin 540a, 540b, 540c,
540d, H.

Hieracium labillardierei Arv.-Touv. [18], 26.05.1977, Alpmar 37120, H.

Hieracium pannosum Boiss. [16], 08.10.1978, Alpmar 41602, H, E.Medit.

Lapsana communis L. subsp. alpina (Boiss. & Balansa) P.D. Sell [16], 08.10.1978, Alpmar 41599,
H.

Lapsana communis L. subsp. intermedia (M.Bieb.) Hayek var. intermedia [1, 2, 3, 4, 5, 6, 8],
21.06.2016, Yalgm 535a, 535b, 535c¢, 535d, 535¢, 535f, 535¢g, H.

Scorzonera cana (C.A.Mey.) Griseb. var. cana [14], 19.09.2019, Yal¢in 512, H.

Scorzonera laciniata L. subsp. laciniata [11], 23.06.2016, Yal¢in 322, H.

Inula ensifolia L. [22], 11.08.1977, Alpmnar 38343, H, Euro.-Sib.

Inula oculus-christi L. [22], 11.08.1977, Alpinar 38354, H, Euro.-Sib.

Achillea arabica Kotschy [8], 22.06.2016, Yalgin 683, H, Ir.-Tur.

Achillea biserrata M.Bieb. [16], 14.08.1977, Alpinar 38459, H.

Achillea grandifolia Friv. [26], 12.08.1977, Alpinar 38420, H.

Achillea millefolium L. subsp. millefolium var. millefolium [6, 9, 11, 12], 21.06.2016, Yalgin
635a, 635b, 635¢, 635d, H, Euro.-Sib.

Achillea setacea Waldst. & Kit. [16], 24.06.1977, Alpmar 37883, H, Euro.-Sib.

Carlina corymbosa L. [22], 11.08.1977, Alpmar 38370, H, Medit.

Carlina oligocephala Boiss. & Kotschy subsp. oligocephala [22], 11.08.1977, Alpmar 38370a, H.
Carlina vulgaris L. [26], 12.08.1977, Alpinar 38404, H.

Doronicum orientale Hoffm. [1, 2, 3, 5, 6,], 21.06.2019, Yal¢in 531a, 531b, 531c, 531d, 531e, H.
Crepis alpina L. [14], 19.09.2019, Yal¢in 515, H.

Crepis armena DC. [1, 2, 3], 21.06.2019, Yal¢in 428a, 428b, 428c, H, Ir.-Tur., End., LC.

Crepis bithynica Boiss. [11, 12], 21.06.2019, Yalgm 430a, 430b, H, Euro.-Sib.
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Crepis sancta (L.) Bornm. subsp. nemausensis (P. Fourn.) Babc. [10, 13], 22.06.2016, Yal¢in 445a,
445b, T.

Crepis vesicaria L. subsp. vesicaria [4], 01.05.2019, Yal¢in 474, T, Medit.

Bellis perennis L. [5, 6, 10, 11], 22.06.2016, Yalgm 624a, 624b, 624c, 624d, H, Euro.-Sib.

Lactuca muralis (L.) Gaertn. [23], 09.10.1977, Alpmar 38688, H, Euro.-Sib.

Lactuca variabilis Bornm. [16], 24.09.1977, Alpmar 37906, H, End., LC.

Lactuca viminea (L.) J.Presl & C.Presl [26], 12.08.1977, Alpmnar 38396, H.

Xanthium spinosum L. [22], 23.06.1976, Alpinar 36202a, T.

Echinops ossicus K.Koch [27], 28.06.1977, Alpinar 38051, H.

Echinops pungens Trautv. var. pungens [28], 07.08.1978, Alpmar 41572, H, Ir.-Tur.

Echinops ritro L. [1, 2, 3, 4], 19.09.2019, Yalgin 707a, 707b, 707¢c, 707d, H.

Tragopogon aureus Boiss. [7], 22.06.2016, Yal¢in 389, H, End., LC.

Tragopogon porrifolius L. subsp. longirostris (Sch.Bip.) Greuter [22], 26.05.1977, Alpmar 37097,
H.

Leontodon asperrimus (Willd.) Endl. [13], 22.06.2016, Yal¢in 444, H, Ir.-Tur.

Leontodon crispus Vill. subsp. asper (Waldst. & Kit.) Rohl var. asper [19], 25.05.1977, Alpinar
37035, H, Euro.-Sib.

Leontodon hispidus L. subsp. hispidus [7, 10], 22.06.2016, Yalgm 390a, 390b, H, Euro.-Sib.
Crupina crupinastrum (Moris) Vis. [19], 25.05.1977, Alpinar 37031, T.

Xeranthemum annuum L. [13], 22.06.2016, Yalgin 667, T.

Filago arvensis L. [13], 22.06.2016, Yalgm 664, T.

Filago pyramidata L. [12], 21.06.2016, Yalgm 633, T.

Picnomon acarna (L.) Cass. [22], 11.08.1977, Alpmar 38371, T, Medit.

Anthemis cretica L. subsp. candicans (Boiss.) Grierson [4], 21.06.2016, Yal¢in 603, H.

Anthemis cretica L. subsp. tenuiloba (DC.) Grierson [10, 13], 22.06.2016, Yalgin 443a, 443b, H.
Anthemis kotschyana Boiss. var. kotschyana [19], 25.05.1977, Alpinar 37070, H.

Anthemis sintenisii Freyn [19], 25.05.1977, Alpinar 37065, T, Ir.-Tur., End., LC.

Pilosella hoppeana (Schult.) F.W.Schultz & Sch.Bip. subsp. testimonialis (Naegli ex Peter)
P.D.Sell & C.West [1,2,3,9, 10, 11],21.06.2016, Yal¢in 563a, 563b, 563c, 563d, 563e, 563f, H.
Pilosella hoppeana (Schult.) F.W.Schultz & Sch.Bip. subsp. troica (Zahn) P.D.Sell & C.West [11],
23.06.2016, Yalcin 644, H.

Pilosella piloselloides (Vill.) Sojak subsp. magyarica (Peter) S.Braut. & Greuter [27], 28.06.1977,
Alpmar 38036, H.

Pilosella piloselloides (Vill.) Sojak subsp. piloselloides [1, 2, 3, 4, 5, 6,], 21.06.2019, Yal¢in 564a,
564b, 564c, 564d, 564e, 564f, H.

Pilosella x ruprechtii (Boiss.) P.D.Sell & C.West [22], 11.08.1977, Alpinar 38344a, H.

Psephellus hypoleucus (DC.) Boiss. [1, 2, 3, 4, 6], 21.06.2016, Yal¢in 426a, 426b, 426¢, 426d,
426e, H.

Cota tinctoria (L.) J.Gay ex Guss. var. tinctoria [4, 8], 21.06.2016, Yal¢in 589a, 589b, H.
Ptilostemon afer (Jacq.) Greuter subsp. eburneus Greuter [22], 11.08.1977, Alpmar 38380, H,
End., LC.

Jurinea pontica Hausskn. & Freyn ex Hausskn. [27], 28.06.1977, Alpinar 38050, H, Ir.-Tur., End.,
LC.
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Senecio vernalis Waldst. & Kit. [19], 25.05.1977, Alpinar 37020, T.

Taraxacum buttleri Soest [4], 01.05.2019, Yalgmn 473, H.

Taraxacum gracilens Dahlst. [18], 26.05.1977, Alpmar 37116, H, Medit.

Taraxacum macrolepium Schischk. [1, 2, 3], 01.05.2019, Yalg¢in 478a, 478b, 478c, H.
Taraxacum microcephaloides Soest [6, 14], 23.06.2016, Yal¢in 356a, 356b, H, Ir.-Tur., End., LC.
Taraxacum serotinum (Waldst. & Kit.) Fisch. [14], 19.09.2019, Yal¢mn 513, H.
Tussilago farfara L. [10], 27.03.1977, Alpmar 36561, H, Euro.-Sib.

Centaurea urvillei DC. subsp. armata Wagenitz [4], 21.06.2016, Yal¢in 594, H, E.Medit.
Centaurea urvillei DC. subsp. stepposa Wagenitz [13], 22.06.2016, Yal¢in 663, H.
Centaurea urvillei DC. subsp. urvillei [9], 01.10.1976, Alpmnar 36143, H, E.Medit.
Centaurea virgata Lam. [13], 22.06.2016, Yalgin 672, H, Ir.-Tur.

Petasites hybridus (L.) G.Gaertn., B.Mey. & Scherb. [8], 22.06.2016, Yalgin 688, H, Euro.-Sib.
DIPSACALES

ADOXACEAE

Viburnum lantana L. [1, 2, 3], 19.09.2019, Yal¢in 525a, 525b, 525¢, Ch.

Sambucus ebulus L. [6], 21.06.2016, Yal¢in 706, Ch.

Sambucus nigra L. [12], 19.09.2019, Yalgmn 508, Ch.

CAPRIFOLIACEAE

Lonicera orientalis Lam. [1, 2, 3], 21.06.2016, Yal¢in 521a, 521b, 521c¢, H, End., LC.
Knautia involucrata Sommier & Levier [8], 22.06.2016, Yal¢in 382, H.

Valeriana alliariifolia Adams [8], 22.06.2016, Yal¢in 381, H.

Morina persica L. var. persica [13], 22.06.2016, Yal¢gin 661, H, Ir.-Tur.

Dipsacus laciniatus L. [9], 11.08.1977, Alpmar 38378, H.

Cephalaria paphlagonica Bobrov [19], 14.08.1977, Alpmar 38481, H, End., NT.
Valerianella vesicaria (L.) Moench [25], 05.06.1977, Alpinar 29528, T.

Scabiosa columbaria L. subsp. ochroleuca (L.) Célak. var. ochroleuca [9], 11.08.1977, Alpmar
38342, H.

Scabiosa rotata M.Bieb. [19], 25.05.1977, Alpmar 36999, T, Ir.-Tur.

APIALES

ARALIACEAE

Hedera helix L. [4], 21.06.2016, Yalgm 596, L.

APIACEAE

Sium sisarum L. var. lancifolium (M.Bieb.) Thell. [26], 12.08.1977, Alpmnar 38385, H.
Daucus carota L. [21], 08.10.1978, Alpmar 38666, H.

Laser trilobum (L.) Borkh. [1, 2, 3,], 21.06.2019, Yal¢in 437a, 437b, 437¢, H.
Anthriscus nemorosa (M.Bieb.) Spreng. [20], 22.05.1977, Alpinar 36948, H.

Caucalis platycarpos L. [19], 25.05.1977, Alpmar 37014, T.

Heracleum platytaenium Boiss. [8], 23.06.2019, Yal¢in 687, H.

Zosima absinthifolia (Vent.) Link [27], 28.06.1977, Alpmar 38048, H.

Sanicula europaea L. [8], 27.05.1977, Alpmar 37155, H, Euro.-Sib.

Bupleurum falcatum L. subsp. persicum (Boiss.) Koso-Pol. [13], 23.06.2019, Yal¢in 648, H.
Bupleurum gerardii All. [13], 22.06.2019, Yal¢in 380, T.
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Astrantia maxima Pall. subsp. haradjianii (Grintz.) Rech.f. [16], 24.06.1977, Alpmar 37904, H,
End., NT.

Bunium microcarpum (Boiss.) Freyn & Bornm. subsp. bourgaei (Boiss.) Hedge & Lamond [6, 9,
11, 12, 14], 21.06.2016, Yal¢in 438a, 438b, 438c, 438d, 438e, G, Ir.-Tur.

Eryngium campestre L. var. virens (Link) Weins [12, 13], 21.06.2019, Yal¢in 639a, 639b, H.
Eryngium giganteum M.Bieb. [1, 2, 3, 6,], 21.06.2019, Yalgin 559a, 559b, 559c¢, 559d, H.

Scandix iberica M.Bieb. [22], 05.06.1974, Alpinar 29466, T.

Scandix pecten-veneris L. [22], 05.06.1974, Alpinar 29467, T.

Artedia squamata L. [25], 05.06.1974, Alpinar 29527, T.

Trinia scabra Boiss. & Noé [10], 23.06.2019, Yal¢in 372, H, Ir.-Tur., End., LC.

Pimpinella tragium Vill. subsp. lithophila (Schischk.) Tutin [24], 02.10.1976, Alpnar 36193, H.
Torilis leptophylla (L.) Rchb.f. [10, 13], 22.06.2019, Yalgin 449a, 449b, H.

Chaerophyllum byzantinum Boiss. [12], 12.08.1977, Alpinar 38408, H.

Turgenia latifolia (L.) Hoffm. [9], 01.10.1976, Alpinar 36161, T.

Malabaila secacul (Mill.) Boiss. subsp. secacul [25], 25.05.1977, Alpimnar 37003, H.



Yildurim et al. / Tiirler ve Habitatlar (2020) 1(2): 66-105 103

Appendlx 2. Photos of some taxa in the Mt. Akdag study area (Amasya Turkey)

Corydalls erdelii Crocus speciosus subsp. ilgazensis
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Ozet

Saridar1 koyilinden (Posof, Ardahan) toplanan Centaurea gulissashwilii, Tiirkiye florasi igin yeni bir kayittir.
Tirtin Tirkiye’de var oldugunu gosteren, toplanmis drnege dayanan herhangi bir yayma rastlanmamistir.
Centaurea (Asteraceae) seksiyonuna ait olan tiir, Tiirkiye ve Balkanlarda yetigen Centaurea cuneifolia ile bircok
karakter bakimindan benzerdir. Ancak Centaurea gulissashwilii ikiyilik veya kisa-yasamli gokyillik yagsam
stiresi (gok yillik degil), alttan iiste kadar yogun dallanmasi (istten degil), 10-12 mm kapitulum boyu (12-15
mm degil) ve tercih ettigi bozkir habitati1 (orman veya kumul degil) ile C. cuneifolia’dan farklidir. Burada tiiriin
incelenen orneklere dayali betimlemesi, genel dagilisi, Tiirkiye i¢in koruma durumu, taksonomisi, habitati ve
bazi ekolojik tercihleri verilmistir.

Anahtar kelimeler: Compositae, taksonomi, Tiirkiye, Centaurea, yeni kayit, Peygamberc¢icegi

A new record for the flora of Turkey, Centaurea gulissashwilii (sect.
Centaurea, Asteraceae)

Abstract

Centaurea gulissashwilii, collected from Saridar1 Village at Posof District in Ardahan Province is a new record
for the flora of Turkey. No publication showing the existence of the species in Turkey and that was based on a
specimen collected was encountered. This species, belonging the sect. Centaurea (Asteraceae) is similar for
many characters with Centaurea cuneifolia growing in Turkey and the Balkans. However, Centaurea
gulissashwilii is different from C. cuneifolia with its biennial or short-lived perennial life period (not perennial),
intensive branching from bottom to top (not from the top), length of capitulum is 10-12 mm (not 12—-15 mm) and
preferring the steppe habitat (not forest or sand dune). Here, the description based on the examined specimens,
the general distribution, the conservation status for Turkey, taxonomy, habitat, and some ecological preferences
of this species were given.

Keywords: Compositae, taxonomy, Turkey, Centaurea, new record, Starthistles

GIRIS

Asteraceae 1600—1700 arasinda cins ve yaklagik 24.000 tiir iceren kozmopolit (Antarktika hari¢) bir
familyadir (Ke 2011). Son yillarda yapilan taksonomik ¢aligsmalar sonucunda Tiirkiye Centaurea L.
(s.I.) cinsinden Psephellus Cass., Cyanus Mill. ve Rhaponticoides Vaill. olarak {i¢ cins ayrilmistir
(Wagenitz & Hellwig 2000; Greuter vd. 2005; Bancheva & Greilhuber 2006). Bu calismalar
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sonrasinda, Centaurea cinsinin Avrasya’da 6zellikle Iran-Turan ve Akdeniz fitocografik
bolgelerinde yayilis gosteren yaklasik 250 tiir igerdigi ongoriilmektedir (Susanna & Garcia-Jacas
2007). Tiirkiye, barindirdig1 216 tiir ve tiiralt1 takson ve % 59.7’lik endemizm orani ile (129 takson
endemik) cinsin en 6nemli gen merkezi konumundadir (Uysal 2012; Uysal vd. 2016; Uysal &
Hamzaoglu 2017; Sirin vd. 2019; 2020).

TANAP (Trans Anatolian Natural Gas Pipeline Project) projesi kapsaminda 2020 yilinda
yapilan “Biyorestorasyon Izleme Caligmalar” esnasinda, Ardahan ili Posof ilgesi Saridar1 koyii
civarindan bazi ilging Centaurea ornekleri toplandi. Cok dallanmis gdvdesi, pembe ¢igekleri ve
kiiciik kapitulumlart ile dikkat ¢eken Orneklerden inceleme amaciyla yeterli miktarda alindi.
Toplanan 6rnekler oncelikle Tiirkiye Florasindan (Flora of Turkey and the East Aegean Islands)
yararlanarak teshis edildi (Wagenitz 1975). Teshis sonucunda 6rneklere en yakin tiiriin Centaurea
cuneifolia Sibth. & Sm. oldugu, ancak yayilis alan1 ve bazi karakterler bakimmdan farklilik
gosterdigi anlasildi. Bu kez ayni 6rnekler Rus Florasinda (Flora of the USSR) verilen anahtar
kullanilarak teshis edildi ve drneklerin Ermenistan’dan bilinen Centaurea gulissashwilii Dumbadze
tiriiyle ortiistigu tespit edildi (Tzvelev 2001).

Tonian (1980) tarafindan yapilan bir kromozom ¢alismasinda Centaurea gulissashwilii’nin
Tirkiye’de (Anadolu) yetistigi belirtilmis, ancak bu bilgi bir 6rnege dayandirtlmamistir. Tiirlin
Ermenistan’daki tip adresi ile Tiirkiye siniri arasinda kus bakisi yaklasik 60 km’lik bir mesafe
vardir. Ayrica bu alanda, Ermenistan ve Tirkiye arasinda habitat benzerligi de s6z konusudur.
Ongoriiye dayandigr diisiiniilen bu bilginin yaziminda, bu yakinlik ve habitat benzerliginin etkili
oldugu sodylenebilir. Bu bilgiye dayanarak, Tiirkiye Bitkileri Listesi (Damarl: Bitkiler) adl1 eserde ve
Centaurea cinsi taksonomisi ile ilgili yapilan bir ¢aligmada C. gulissashwilii’nin Tirkiye’de
yetistigi belirtilmistir (Uysal 2012; Hilpold vd. 2014). Yapilan tiim literatiir taramalarina ragmen,
tirtin Turkiye’deki varligini toplanmis 6rnege dayandiran herhangi bir yayina rastlanmamustir.

Centaurea gulissashwilii olduguna karar verilen Saridar1 6rnekleri ile C. cuneifolia arasinda
¢ok sayida benzerlik vardir. Ote yandan bazi farkliliklar da mevcuttur (Wagenitz 1975; Tzvelev
2001). Bu ¢alismada sadece Centaurea gulissashwilii’nin Tiirkiye florasi i¢in yeni kayit olmasi
tartisilmig, bu iki tiir arasindaki benzerlik ve farkliliklarin taksonomik karsiliginin ne olmasi
gerektigi cinsin uzmanlarina birakilmigtir.

MATERYAL VE METOT

Bu calismanin materyalini, Saridar1 koylinden (Posof, Ardahan) toplanan ve burada yeni kayit
olarak tanitilan Centaurea gulissashwilii tiiriine ait ornekler olusturmaktadir. Toplanan ornekler,
ilgili literatiir ve herbaryum ornekleri 1s1ginda degerlendirilmistir (Wagenitz 1975; Tzvelev 2001).
Saridari’dan toplanan Centaurea gulissashwilii 6rnekleri GAZI ve ANK herbaryumlarinda
muhafaza edilmektedir. Herbaryum kisaltmalarinda Thiers (2020) takip edilmistir. Takson ve yazar
isimlerinin yaziminda The International Plant Names Index (IPNI 2020), sinonimlerin belirlenmesi
ise Plants of the World online (2020) temel alinmistir. Betimlemede kullanilan Latince kelimelerin
Tiirkge karsiliklart yazilirken Resimli Tiirkiye Floras: adli eserden yararlanilmistir (Giiner vd.
2014). Orneklerin incelenmesinde Leica EZ4 stero mikroskop ve fotograflarin ¢ekiminde Samsung
S7 mobil telefon kullanilmistir. Betimlemede verilen morfolojik karakterlere ait uzunluk degerleri,
0.5 mm hassasiyetli cetvelle belirlenmistir.
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SONUCLAR VE TARTISMA

Centaurea gulissashwilii Dumbadze, Dokl. Akad. Nauk Armyanskoi S.S.R. 5(2): 49 (1946). (Sekil
1).

Protolog. [Armenia] Prope p. Stepanavan, in fauce fl. Dzoraget, 26.8.1920, A.Schelkownikow.
Holotip. [Armenia] Lorri: Herbarium Provinciae Lori. Environs of Jelal-ogly [Celaloglu,
Stepanavan], gorge of Kamenka [Dzoraget] River, 26.8.1920, A.Schelkownikow [2798] (ERE,
[ERE0000110] sanal goriintii!). (Sekil 2). Sinonim: Centaurea ovina Pall. ex Willd. subsp.
gulissaschwilii (Dumbadze) Mikheev, Bot. Zhurn. (Moscow & Leningrad) 85(3): 119 (2000).
Betimleme. ikiyillik veya kisa-yasamli ¢okyillik otsular. Kokler ince, odunsu, 7-15 mm ¢apinda.
Govdeler tek veya tabana yakin dallanmis 2—7 adet, dik, 25-80 cm boyunda, kiit-yivli ve kanalli,
yiv boyunca kiit kabarciklar nedeniyle az piiriizli, altta 6riimcekagsi-kaba tiiylii, yukarida seyrek
oriimcekagsi tiiyli. Yapraklar ¢illi-salgili; taban ve alt gévde yapraklar1 10-20 cm boyunda, erken
kuruyucu, sapli, iki teleksi parcali, ozellikle sap iistiinde oOriimcekagsi-kaba tiiylii veya seyrek
ortimcekags tiiylii, altta ve lob kenarlarinda dikensi killar nedeniyle belirgin piiriizlii; yapraklarin
uc loblar1 yumurtamsi-iiggensi ile dikdortgensi-eliptik arasinda veya mizraksi, en fazla 7 x 2-3.5
mm, kiit veya kiit-sivri; orta gdvde yapraklar1 sapsiz, teleksi parcali, tabanda loblu kulakgikli, loblar
dikdortgensi-seritsi veya mizraksi, sipsivri; tstteki yapraklar seritsi veya seritsi-mizraksi, sivri.
Genel ¢igekdurumunda dallanma yogun, ters-piramitsi, dallar yayvan. Kapitulumlar dal ucunda tek,
dallar seyrek yaprakli ve 2-17 cm boyunda. Involukrum dikdértgensi-yumurtamsi, 10-12 x 6-8
mm, iki-renkli; filariler yesil veya sarimsi-yesil, bazen uca dogru morumsu, apendajlar kenarda
sarimsi-kahve, ortada kirmizimsi-kahve; dis filariler yumurtamsi, yaklasitk 3—4 mm boyunda,
kenarda dar zarsi, apendaj mizraksi, kenarda 23 ¢ift beyazimsi kirpikli, kirpikler 0.5-1.5 mm, u¢
kisim kirpiklerden uzun; orta filariler dikdortgensi-yumurtamsi, 4-7 mm boyunda, 2.5-3.5 mm
eninde, 5-7-damarl, kenarlar zarsi, apendajlar genis yumurtamsi, yaklasik 2.5-4 x 4-5 mm,
kenarda 4-7 ¢ift diizenli kirpikli, kirpikler 1-2 mm boyunda, kenarlar zarsi, disli veya tabanda
diizensiz centikli kulakgikli, apendaj ucu 0.7-1.5 mm boyunda, ince uclu, geri-kivrik. Cicekler
pembe, yaklasik 15 mm boyunda, kenardakiler hafifce 1sinsal. Akenler dikdortgensi, 3-3.7 x 1.2—
1.5 mm, seyrek ciliz tiiyli, 11-15-¢izgili, olgunlukta siyahimsi, sorguglar 1-2 mm boyunda.
Habitat ve ekoloji. Saridar1 popiilasyonunda yapilan gozlemlere goére Centaurea gulissashwilii
yaklasik olarak 1200-1250 metreler arasindaki tagli yamaclar1 tercih eder. Tiiriin ¢iceklenme
donemi Temmuz-Agustos, meyvelenme donemi ise Agustos-Eyliil aylaridir. Rus Florasinda tiiriin
tagh yamaglarda ve kumlu yerlerde yetistigi belirtilmektedir (Tzvelev 2001). Bu bilgi ile Saridar
popiilasyonunun tercih ettigi habitat Ortiismektedir. C. gulissashwilii’nin yasadigi kommunitede
Clinopodium acinos Kuntze, Dactylis glomerata L., Dianthus cruentus Griseb., Eryngium
campestre L., Festuca valesiaca Schleich. ex Gaudin, Medicago falcata L., Petrorhagia alpina
(Hablitz) P.W.Ball & Heywood, Phleum montanum K.Koch, Polygala anatolica Boiss. & Heldr.,
Scabiosa ochroleuca L., Securigera orientalis (Mill.) Lassen, Sedum pallidum M.Bieb., Stachys
iberica M.Bieb., Stipa holosericea Trin., Teucrium chamaedrys L. ve Ziziphora clinopodioides
Lam. siklikla g6zlenen diger bitki tiirleridir.

Taksonomik notlar

Centaurea gulissashwilii, Tirkiye ve Balkanlarda yetisen C. cuneifolia ile birgok karakter
bakimindan benzerdir. Ancak Centaurea gulissashwilii ikiyillik veya kisa-yasamli ¢okyillik yasam
stiresi (¢okyillik degil), alttan iiste kadar yogun dallanmasi (istten degil), 10—12 mm kapitulum
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boyu (12-15 mm degil) ve tercih ettigi bozkir habitati (orman veya kumul degil) ile C.
cuneifolia’dan farklidir (Wagenitz 1975; Tzvelev 2001). Bu iki tiir yayilis alanm1 bakimindan da
farklilik  gosterir. SOyle ki, burada verilen Saridar1 popiilasyonuna gore Centaurea
gulissashwilii’nin yayildig1 en bati sinir Posof (Ardahan) ve yapilan son floristik ¢alismalara gore
C. cuneifolia’nin yayildigi en dogu sinir ise Basiskele (Kocaeli)’dir (Efe vd. 2013). Veriler bu iki
tire ait yayilis alanlarinin, Tiirkiye’nin dogu ve batisinda iki farkli kiime olusturdugunu
gostermektedir. Hentiiz, bu kiimeler arasinda iki tiire ait herhangi bir kayda rastlanmamustir.

Rus Florasinda verilen Centaurea gulissashwilii betimlemesinde filari rengi sarimsi-kahve
olarak belirtilmistir (Tzvelev 2001). Oysaki hem tip ve hem de Saridari 6rneklerinde yapilan
inceleme sonucu fillari renginin yesil veya sarimsi-yesil oldugu tespit edilmistir (Sekil 1 ve 2).
Gerek Centaurea gulissashwilii tip 6rnegi ve gerekse Saridari ornekleri incelendiginde, filarilerde
baskin rengin yesil oldugu agik¢a goriilmektedir. Bu uyumsuzluga, Rus Florasinda filari renginin
sadece kuru kapitulumlar dikkate alinarak yazilmasinin neden oldugu sdylenebilir.

Centaurea gulissashwilii’nin Saridari 6rnekleri ile Rus Florasinda verilen betimlemesi
arasinda bazi farkliliklar tespit edilmistir. Ornegin; Saridar1 orneklerinde orta filari sekli
dikdortgensi-yumurtamst ve eni 2.5-3.5 mm (yumurtamsi ve 3-3.5 mm degil), apendaj boyu 2.5-4
mm (3—4 mm degil), kirpik boyu 1-2 mm (1.5-2.5 mm degil), olgun aken boyu 3-3.7 mm ve rengi
siyahims1 (3—-3.4 mm ve zeytin-kahve degil) ve sorgu¢ boyu 1-2 mm (1-1.5 mm degil) olarak
Ol¢iilmiistiir (Tzvelev 2001). Bu farkhiliklar, bir tiiriin iki popiilasyonu arasindaki muhtemel
varyasyonlar olarak degerlendirilmistir.

Yayihs ve koruma durumu

Rus Florasina gore, Centaurea gulissashwilii Giiney Transkafkasya’da muhtemelen Giircistan ve
Ermenistan’da yayilis gosterir (Tzvelev 2001). Ancak tiirlin bu tilkelerdeki yayilis durumu hakkinda
herhangi bir bilgiye ulasilamamistir. Tiir Tirkiye’de sadece Saridari kdyiinde (Posof, Ardahan)
tespit edilen popiilasyonla bilinir. Centaurea gulissashwilii endemik olmayan, Giircistan,
Ermenistan ve Tiirkiye’den (tek adresten) bilinen nadir bir tiirdiir. Govdesindeki 6riimcekagsi-kaba
tilylenme ve filari apendajlarmin batici olmasi nedeniyle, ¢iftlik hayvanlari tarafindan zorunlu
kalinmadikga tiiketilmeyen bir tiirdiir. Bu nedenle tiir iizerinde yogun otlatma tehdidi yoktur. Ote
yandan Saridar1 popiilasyonunun tercih ettigi habitat ve Rus Florasinda verilen habitat bilgileri
dikkate alindiginda, tiiriin Tiirkiye’de en azindan Posof Cay1 vadilerinde farkli adreslerde bulunma
ihtimali de olduk¢a yiiksektir (Tzvelev 2001). Bu veriler dikkate alindiginda; Centaurea
gulissashwilii Ardahan popiilasyonunun tahmin edilen EOO degerinin 20.000 km?’den az olmast,
AOO degerinin 2.000 km?’den az olmasi, ciddi derecede par¢alanmis veya sadece 10 veya daha az
yerden bilinmesi ve popiilasyonda 1000’den az ergin birey olmasi nedeniyle [UCN O6l¢iitlerine gore
tiilkenme riski icin VU (Duyarl1) [Blab(i,ii,v) + C2a(i) + D1] smifi 6nerilmistir (IUCN Standards
and Petitions Committee 2019).

Incelenen 6rnekler

Centaurea gulissashwilii. Tiirkiye. A9 Ardahan: Posof, Saridar kdyii, Posof Cay1 karsisi, TANAP
Boru Hatt1 civari, 38 T 0318759 — 4603548, 1215 m a.s.l., tagh yamaglar, bozkir, 26.08.2020, Kog
& Hamzaoglu 7830 (GAZI, ANK). Ermenistan. Lori: Environs of Jelal-ogly [Celaloglu,
Stepanavan], gorge of Kamenka [Dzoraget] River, 26.08.1920, A.Schelkownikow 2798 (holotip,
ERE, [ERE0000110] sanal goriintii!).
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Sekil 1. Centaurea gulissashwilii’de habit (A), kapitulum (B) ve aken (C).
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Sekil 2. Centaurea gulissashwilii’nin ERE herbaryumunda (Institute of Botany of the
National Academy of Sciences of Armenia) bulunan holotipi (resmin sag altinda yer
alan biiytitiilmiis kapitulum goriintiisii yazarlar tarafindan eklenmistir).
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TESEKKUR

Yeni kayit olarak tanitilan Centaurea gulissashwilii’ye ait ornekler, TANAP (Trans Anatolian
Natural Gas Pipeline Project) kapsaminda 2020 yilinda gerceklestirilen “Biyorestorasyon izleme
Calismalar1” esnasinda toplanmustir. Orneklerin yetistigi habitat, halihazirda TANAP tarafindan
izlenmesi gereken Kritik Habitat listesinde yer almaktadir. Tiirkiye Centaurea florasina katki
saglayan bu kesfe zemin hazirlayan TANAP Dogalgaz Iletim A.S.’ye ve yiiklenici firma Assystem
Envy’ye tesekkiir ederiz.
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Ozet

Askale’den (Erzurum) siirtinticti govdeli ve dikenleri batici olmayan baz ilging Astragalus (Fabaceae) 6rnekleri
toplandi. Yapilan incelemede Orneklerin Adiaspastus seksiyonuna ait Astragalus michauxianus, A.
karabaghensis ve A. ochrochlorus tiirlerine benzedigi, ancak bazi generatif ve vejetatif karakterler bakimindan
onlardan farkli oldugu tespit edildi. Yakim tiirlerle mukayese edildikten sonra bilim diinyas1 i¢in yeni bir tiir
olarak tanitildi ve Astragalus askaleensis olarak adlandirildi. Yeni tiir deniz seviyesinden 1745 metre yiiksekteki
jipsli bozkirlardan toplanmigstir. Petallerin tamamen pembe, bakla boyunun 3—4 mm, yaprak¢ik sayisinin 8-11
¢ift olmasi ve yaprak eksen ucunun dikensi, ancak batict olmamasi Astragalus askaleensis’i yakin tiirlerden
ayiran en belirgin 6zelliklerdir. Burada; yeni tiiriin betimlemesi, benzer oldugu taksonlarla karsilastirilmasi,
bilgilendirici fotograflar1 ve bazi ekolojik tercihleri verilmistir.

Anahtar kelimeler: Anadolu, Astragalus, taksonomi, Tiirkiye, yeni tiir

Astragalus askaleensis (sect. Adiaspastus, Fabaceae), a new species from
Turkey

Abstract

Some interesting Astragalus (Fabaceae) specimens were collected from Agkale, Erzurum, that have creeping and
woody stem and thorns are not piercing. In the careful examination made, the specimens resemble the specimens
Astragalus michauxianus, A. karabaghensis and A. ochrochlorus belonging to the sect. Adiaspastus section, but
it was determined that it is different from them due to some generative and vegetative characters. After
compared with the closed taxa, it was decided that, it is new for science and named Astragalus askaleensis. It is
growing above 1745 altitude on the gypsum steppe. The fact that the petals are completely pink, the length of
fruits is 3-4 mm, the number of leaflets pairs are 8-11 and the leaf rachis ending as spinose, but it is not
piercing. All these characters are distinguishing Astragalus askaleensis from other close taxa. Here, the
description of the new species, comparison with the similar taxa, informative photographs, and some ecological
preferences have been given.

Keywords: Anatolia, Astragalus, new species, taxonomy, Turkey

GIRIS

Fabaceae (Baklagiller), icerdigi yaklasik 650 cins ve 18.000 tiirle diinyanin en biiylik
familyalarindan biridir (Ke 2010). Astragalus L., familyanin ve diinyanin en zengin cinsidir ve
yaklagik 3.000 tiir igerir (Xu & Podlech 2010). Acacia Mill.(yaklasik 1000 tiir), Indigofera L.
(yaklagik 700 tiir), Crotalaria L. (yaklasik 700 tiir) ve Mimosa L. (yaklasik 400 tiir) tiir sayisi

Onerilen Alint:
Hamzaoglu, E. (2020). Astragalus askaleensis (sek. Adiaspastus, Fabaceae), Tiirkiye’den yeni bir tir. Tirler ve
Habitatlar 1(2): 114-123.
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bakimindan diger zengin cinslerdir. Astragalus sadece diinyanin degil, ayn1 zamanda Tiirkiye’nin
de en fazla takson iceren cinsidir. Cins, Tiirkiye’de daha ¢ok Irano-Turanian fitocografik bolgesine
adapte olmus 63 seksiyona bagli 489 taksonla temsil edilir. Bu taksonlarin yaklagik % 43’0
endemiktir (Chamberlain & Matthews 1969; Davis vd. 1988; Ayta¢ 2000; Duman & Akan 2003;
Taeb & Uzunhisarcikli 2010; Ding vd. 2013; Karaman Erkul & Aytag 2013; Ekici vd. 2015; Cegen
vd. 2016; Ilgim & Behget 2016; Donmez & Ugurlu Aydin 2018; Aytag vd. 2020).

TANAP (Trans Anatolian Natural Gas Pipeline Project) kapsaminda 2019 yilinda yapilan
“Biyorestorasyon Izleme Calismalar’” esnasinda bazi ilging Astragalus ornekleri toplandi.
Govdenin siiriiniicii olmas1 ve yaprak eksen uc¢larinin dikensi, ancak batict olmamas1 6rneklerin ilk
dikkat ceken ozellikleriydi. Jipsli bozkira uyum saglamis bitkinin Mayis ay1 sonunda cigekli
ornekleri, Haziran ay1 ortasinda ise meyveli 6rnekleri toplandi. Flora of Turkey and the East
Aegean Islands ve son revizyon calismalar1 dikkate alinarak yapilan inceleme sonucunda,
orneklerin Adiaspastus Bunge seksiyonu i¢in yeni bir tiir olduguna karar verildi (Chamberlain &
Matthews 1969; Podlech & Zarre 2013).

Adiaspastus, cogunlugu Tiirkiye, Kafkaslar, Irak, Iran ve Orta Asya’da yetisen toplam 41 tiir
iceren kiiclik bir seksiyondur (Podlech & Zarre 2013). Seksiyona dahil edilen tiirlerde; bitki kisa
calimsi, basit tiiylli; yapraklar: ¢ift teleksi, eksen ucu dikensi, yaprakciklarin iistii tiiysiiz veya basit
tiiylii; ¢igekdurumu 1-4 cm eninde; birakteleri zars1 veya kagitsi, koltukalt1 kiimeler 1-17-¢icekli;
birakteoller yok, sayet varsa sadece bir adet ve sekli biraktelerden farkli; baklasi stipesiz, bir
boliimli, kaliksten kisa; kaliksi saglam, meyvelenme zamani hat boyunca yirtilici; petalleri tiiysiiz,
bayrakgik kilavsiz (platynychioid), kayik¢ik kanatgiklardan kisa, kayik¢ik kilavi ve kanatlar sitamen
tiipli tabaninda en fazla 1.5 mm birlesiktir. Burada tanimlanan yeni tiirle birlikte, Tirkiye
Adiaspastus seksiyonu tiir sayisi 16’ya yiikselmistir (Podlech & Zarre 2013).

MATERYAL VE METOT

Yeni tiire ait ornekler Mayis ve Haziran aylarinda Erzurum, Askale ilgesi Yesilova koyiiniin
kuzeyinden toplanmistir (Dogu Anadolu, Tiirkiye). Orneklerin teshis ve degerlendirilmesinde ilgili
literatiirler (Chamberlain & Matthews 1969; Podlech & Zarre 2013), GAZI ve ANK
herbaryumlarinda bulunan 6rnekler ile E, P, BM, FI, JE, LE, G, W ve MO harbaryumlarinda
bulunan yiiksek ¢oziiniirlikkli fotograflardan yararlanildi (Thiers 2020). Latince botanik terimlerinin
Tirkge karsiliklarmin yaziminda Resimli Tiirkiye Florast adli eserden yararlanilmistir (Gliner vd.
2014). Orneklerin incelenmesinde ve fotograflarin ¢ekilmesinde Leica EZ4 stero mikroskop ve
Samsung S7 mobil telefon, tiir dl¢iimlerde ise 0.5 mm hassasiyetli cetvel kullanildu.

SONUCLAR VE TARTISMA
Taksonomik islem

Astragalus askaleensis Hamzaoglu, sp. nov. (seksiyon Adiaspastus).

Holotip: Tirkiye. Erzurum: Askale, Yesilova koyii kuzeyi, 1745 m, jipsli bozkir, 14.6.2019,
E.Hamzaoglu 7594 (GAZI; izotip: GAZI, ANK). (Sekil 1-2).

Diyagnoz. Astragalus askaleensis is related to A. michauxianus. It differs from this species mainly
by stipules with 5—7 loosely branched nerves (not with a single distinct nerve); leaves rachis spiny,
but not stinging (leaves rachis spiny and stinging); terminal spine 1/3—3/5 as long as the uppermost
leaflets (not 1/10—1/3 as long as the uppermost leaflets); axillary clusters 4—6-flowered (not 7—10-
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flowered); bracts densely hairy at apex and sparsely hairy at base (not completely glabrous);
legumes 3—4 x 1.5-2 mm (not 6—8 x 3—4 mm).

Betimleme. Yatik-siiriiniicii ¢alimsilar. Govdeler 15-25 cm, gevsek dallanmis; geng siirgilinler
2.5-5 cm boyunda, 2—3 mm ¢apinda, yogun uzun basik tiiylii, sonradan tiiysiizlesir; yash govde
gecmis yillara ait sitipiil kalintilar1 ile kapli. Sitipiiller birbirine bagl degil, dikdortgensi-mizraksi
ile eliptik arasi, 8—12 mm uzunlukta, seyrek basik tiiylii, kenarlarda kirpikli, saman-rengi, zarsi,
gevsek dallanmig 5—7-damarli, sivri, 5—8 mm’si petiyole bagl, diger kismu serbest. Yaprak eksen
ucu dikensi, fakat batic1 degil, 2—5.5 cm boyunda; petiyol 0.5—-1.5 cm, dik veya kivrik, ince, esnek,
yogun kecemsi tiiylii; dikensi kisim en istteki yaprak¢igin 1/3—3/5°1 kadar. Yaprakgiklar 8—11 ¢ift,
dar dikdortgensi-eliptik, 4-10 x 1-2 mm, ige katlanmus, sivri veya kiit, mukrosuz, her iki yiizey
seyrek basik veya dagnik tiiylerle kapl, iist yiizey sonradan tiiysiizlesir. Cicekdurumu ¢ok yogun,
kiiremsi ile yumurtamsi arasi, 2.5—4 cm boyunda, en fazla 3.5 cm capinda, sapsiz ¢icekli, koltukalti
kiimeler 4—6-¢icekli. Birakteler zarsi, seritsi ile dar mizraksi arasi, 7—10 x 2—3 mm, ugta yogun
tiiylli, tabanda seyrek tiiylii, kenarlarda kirpikli sipsivri. Birakteoller yok. Kaliks tiipsii, 12—17 mm,
tamamen uzun yumusak tiiylii (en fazla 4 mm), beyazimsi, dislere dogru yesil ile morumsu arasi,
10—13 paralel damarli; disler ipliksi, 9—11 mm. Petaller tamamen pembe. Bayrak¢ik muzraksi,
kilavsiz (platynychioid), 16—19 x 5—6.5 mm, girintili, listte hafifce daralmis, altta daha genis.
Kanatgiklar 14—17 mm, neredeyse bayrak¢ik kadar; ayalar dikdortgensi-mizraksi, 7.5-8.5 x 1.6-2.2
mm, yuvarlak; kulak¢iklar 0.8—1.3 mm, kilav 6.5-8.5 mm. Kayik¢ik 11-13 mm; ayalar eliptik-
tggensi, 4-5 x 1.7-2.5 mm, sivri veya kiit. Sitamenler 11-13 mm, istten 2—2.5 mm kadar
birbirinden bagimsiz. Ovaryum yogun tiiylii; sitilus 6—8 mm, tabandan itibaren uzunlugunun 3/4'i
kadar tiiylii. Bakla eliptik-mizraksi, 3—4 x 1.5-2 mm, en fazla 1.5 mm kadar gagali. Tohumlar 4-6
adet.

Paratip. Tirkiye. Erzurum: Askale, Yesilova koyl kuzeyi, 1745 m, jipsli bozkir, 29.5.2019,
E.Hamzaoglu 7585 (GAZI, ANK).

Etimoloji. Yeni tanimlanan tiir, yetistigi tip adres olan Askale’den esinlenerek adlandirilmustir.
Tiirkge isim. Astragalus askaleensis’e Tiirkge, yetisme yeri dikkate alinarak “Askale Geveni” ismi
verilmistir.

Habitat ve ekoloji. Astragalus askaleensis’e ait drnekler tek bir adresten toplanmustir. Ancak yakin
cevredeki benzer anakaya ve habitat dikkate alindiginda, tiiriin yaklasik olarak 1650—1900 metreler
arasindaki jipsli bozkirlar1 tercih ettigi sdylenebilir. Tiiriin ¢iceklenme donemi Mayis ortasi ile
Haziran basidir. Astragalus askaleensis’in yetisme yerinde Ajuga chamaepitys (L.) Schreb. subsp.
chia (Schreb.) Arcang., Alyssum linifolium Stephan ex Willd., Anthemis cretica L., Astragalus
asciocalyx Bunge, Bromus japonicus Thunb., Bunge trifida (\Vahl) C.A.Mey., Cota tinctoria (L.)
J.Gay, Crupina crupinastrum (Moris) Vis., Eryngium campestre L., Gypsophila eriocalyx Boiss.,
Helichrysum aucheri Boiss., Marrubium parviflorum Fisch. & C.A.Mey., Minuartia hamata
(Hausskn.) Mattf., Poa bulbosa L., Scorzonera suberosa K.Koch, Stipa holosericea Trin., Teucrium
polium L., Thymus canoviridis Jalas ve Ziziphora tenuior L.’de siklikla g6zlenen tiirlerdir.

Taksonomik notlar

Sadece Tiirkiye Adiaspastus seksiyonuna odaklanmis ilk revizyon ¢alismas: Flora of Turkey and
the East Aegean Islands adli eserin 3. cildinde yer alir (Chamberlain & Matthews 1969). Eserin
daha sonra yayimlanan iki ek cildinde (10 ve 11. ciltler) seksiyona herhangi bir ilave yapilmamistir
(Aytag 2000; Davis vd. 1988). Chamberlain ve Matthews (1969) tarafindan yapilan revizyonda



Hamzaoglu | Tiirler ve Habitatlar (2020) 1(2): 114-123 117

Astragalus aureus Willd., A. caspicus M.Bieb., A. caucasicus Pall., A. celakovskyanus Freyn &
Bornm., A. eriocephalus Willd., A. gevashensis D.F.Chamb. & V.A.Matthews, A. karabaghensis
Bunge, A. noaeanus Boiss., A. oltensis Grossh., A. polyanthus Bunge ve A. pseudocaspius Fisch.
tiirlerine yer verilmistir. Podlech ve Zarre (2013) tarafindan hazirlanan A taxonomic revision of the
genus Astragalus L. (Leguminosae) in the Old World adli eser, Adiaspastus seksiyonunun tiim
tiirlerini iceren oldukc¢a detayli bir ¢aligmadr.

/_ 25
A ¢ .?

V. l3ch
Sekil 1. Astragalus askaleensis tiiriinde; holotip (A), birakte (B),
kaliks (C), bayrak¢ik (D), kanatgiklar (E), kayik¢ik (F), sitamenler ve
pistil (G).
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Sekil 2. Astragalus askaleensis tiirtinde; genel goriiniim (A), yaprak (B), ¢icekdurumu (C).

Bu ¢alismada; Astragalus polyanthus ve A. karabaghensis’in Tiirkiye’de yetismedigi ve Flora
of Turkey and the East Aegean Islands’da verilen A. karabaghensis 6rneklerinin A. michauxianus
Boiss.’a ait oldugu, A. eriocephalus’un A. breviflorus DC.’a ve A. celakovskyanus’un A. noaeanus’a
sinonim oldugu ve A. pseudocaspius’un A. caspicus altinda alttiir oldugu belirtilmistir. Ayrica,
Tiirkiye’de Astragalus brachycalyx Fisch. ex Boiss., A. coarctatus Trautv., A. icmadophilus Hand.-
Mazz., A. oreites Beck ex Stapf, A. leiophyllus Freyn & Bornm., A. hareftae (Nabélek) Sirj., ve A.
hystrix Fisch. & C.A.Mey. tiirlerinin de yetistigi kaydedilmistir (Podlech & Zarre 2013). Bu
calismaya gore Tirkiye’de Adiaspastus seksiyonuna ait toplam 15 tiir yetismektedir ve bunlardan
Astragalus breviflorus, A. coarctatus, A. gevashensis, A. hareftae, A. noaeanus ve A. oreites (6 tiir)
endemiktir (Podlech & Zarre 2013).

[k goriildiigii andan itibaren, Astragalus askaleensis’in en ilgi gekici tarafi batici olmayan
eksen ucu ve siirliniicti govdesi olmustur. Yapraklar yumusak yapida ve eksen ucu kisa oldugundan,
taze Orneklere elle temas edildiginde herhangi bir batma hissi uyandirmaz. Siiriiniicii olan yaslh
gbvde lizerinde ge¢mis yillara ait kurumus eksenler yerine, daha ¢ok sitipiil kalintilar1 gdzlenir
(Sekil 1-2). Astragalus askaleensis, anakaya (jips) ve habitat (bozkir) tercihi bakimindan, bir Orta
Anadolu endemigi olan A. noaeanus ile benzerlik gosterir. Bu iki tiir arasinda bazi morfolojik
benzerlikler bulunmakla birlikte, tespit edilen farkliliklar hem daha fazla hem de taksonomik
bakimdan daha énemlidir. Ornegin Astragalus askaleensis’te yaprakciklar 8—11 ¢ift (2-6 cift degil),
koltukalt1 kiimeler 4—6-¢igekli (1-2-¢icekli degil), kaliks 12—17 mm (5—10 mm degil), birakteler
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7-10 mm (4—-6 mm degil) ve bayrak¢ik 16—19 mm (10—14.5 mm degil)’dir (Podlech & Zarre
2013).

Astragalus askaleensis, morfolojik olarak en fazla A. michauxianus ile benzerlik gosterir. Bu
iki tiir arasinda ozellikle sitipiil ve birakte gibi vejetatif karakterler ile kaliks, bayrak¢ik, kanatgik ve
kayikeik gibi generatif karakterlere ait uzunluk degerleri arasinda biiyiik oranda ortiisme gozlenir
(Podlech & Zarre 2013). Ote yandan; Astragalus askaleensis’te A. michauxianus’tan farkli olarak
sitipiiller 5—7-damarli (1-damarli degil), eksen ucu batic1 degil (batici), koltukalt1 kiimeler 4—6-
cicekli (7—10-¢igekli degil), birakteler tiiylii (tiiysiiz degil), petaller tamamen pembe (beyazimsi,
ayalar pembe alacali degil) ve bakla 3—4 x 1.5-2 mm (6-8 x 3—4 mm degil), birakteler 7-10 mm
(4-6 mm degil) ve bayrak¢ik 16—19 mm (10—14.5 mm degil)’dir (Tablo 1).

Astragalus askaleensis, Ermenistan, Azerbaycan ve Iran’da yetisen A. karabaghensis ve
Iran’da yetisen A. ochrochlorus Boiss. & Hohen. ile de benzer taksonomik karakterlere sahiptir.
Ancak Astragalus askaleensis, A. karabaghensis’ten sitipiil sekli ve damar sayisi, eksen ucunun
baticilig1 ve dikensi yapinin en istteki yapraklara orani, yaprakgik ¢ift sayisi, koltukalti kiimelerdeki
cicek sayisi, petallerin rengi ve kanatgik ayasinin boyu bakimimdan, A. ochrochlorus’tan ise eksen
ucunun baticiligi ve dikensi yapmm en istteki yapraklara orani, yaprakcik cift sayisi, birakte
tiyliliigi, petallerin rengi, kayik¢ik ayasinin boyu ve bakla 6lgiileri bakimindan farklidir (Tablo 1).

Yayihs ve koruma durumu

Mevcut verilere gore, Astragalus askaleensis sadece tip adresinden bilinen bir tiirdiir. Tip adresinde,
bagimsiz koke sahip yaklasik 50 birey sayilmistir. Tiir, jips anakaya tlizerindeki diisiik egimli derin
topraklarda yetisir. Hemen yakin ¢evresinde benzer alanlar tarim arazisi olarak kullanilmaktadir. Bu
durum, tiirtin neslini tehdit eden 6nemli bir etkendir. Ayrica, alanda gézlenen, 6zellikle biiyiikbas
hayvanlarla yapilan yogun otlatmanin da tiir iizerinde bir baski olusturdugu sdylenebilir. Tiiriin
yetisebilecegi, tip adrese yakin jipsli bozkirlar dikkate alindiginda, Astragalus askaleensis’in 100
km?’den daha kiiciik bir alanda yayilis gosterdigi tahmin edilmektedir. Simdilik sadece bir adresten
bilinmesi, hesaplanan yayilis alan1 genisligi ve mevcut veya oOngoriilen tehditler bir arada
degerlendirildiginde tiirlin tiikenme riski i¢cin Kritik [CR: Blab(i,ii1)] sinifinin 6nerilmesinin uygun
olacagina karar verilmistir (IUCN Standards and Petitions Committee 2019).

Tablo 1. Astragalus askaleensis ve benzer tiirlerin morfolojik olarak karsilastirilmasi.

Karakter Astragalus Astragalus Astragalus Astragalus
askaleensis michauxianus karabaghensis ochrochlorus

Sitiptil dikdortgensi- yumurtamst ile dar | liggensi ile dar ticgensi,
mizraksi ile eliptik | licgensi arasi, yumurtamst arasi, | paralel 3—5-
arasi, gevsek belirgin bir gevsek dallanmis | damarli
dallanmis 5—7- damarl 3-damarlh
damarlh

Yaprak eksen ucu dikensi, | eksen ucu dikensi | eksen ucu dikensi | eksen ucu dikensi
fakat batic1 degil; | ve batici; dikensi | ve batici; dikensi | ve batici; dikensi
dikensi kisim en kisim en {istteki kisim en {istteki kisim en {iistteki
iistteki yapragin yapragin yapragin 1-2 kat1 | yapragin 1—4 kat1
1/3-3/5’1 kadar 1/10—1/3’t kadar | kadar kadar

Yaprakc¢ik 8—11 ¢ift 4-8(-9) ¢ift 5-8 ¢ift (3—)5-8 ¢ift
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irpikli

kenarlarda Kirpikli

Cigekdurumu | koltukalt1 kiimeler | koltukalt: kiimeler | koltukalti kiimeler | koltukalti kiimeler
4—6-¢icekli 7—10-¢igekli 7—10-¢igekli 5—7-¢icekli
Birakte ucta yogun tiiyli, | kenarlarda orta damarda tamamen tiiysiiz
tabanda seyrek kirpikli, diger tilysiiz veya veya sadece
tiiyll, kenarlarda | kisimlar tiiysiiz seyrek basik tiiylii, | kenarlarda kirpikli

Petal tamamen pembe beyazimsi, ayalar | sarimsi beyaz, pembe veya mavi
pembe alacali ayalar pembe - menekse
alacali

Kanatgik aya 7.5—8.5 mm aya 5—8 mm aya 6—7 mm aya 5.5—8 mm
boyunda; kulak¢ik | boyunda; kulak¢ik | boyunda; kulak¢ik | boyunda; kulakgik
0.8-1.3 mm c.0.5mm 0.3—0.5 mm 0.3—1 mm

Kayik¢ik aya 4—5 mm aya 4—6.5 mm aya 4—5 mm aya 5.5-7 mm
boyunda boyunda boyunda boyunda

Bakla 3-4 x 1.5-2mm 6—8 x 3—4 mm bilinmiyor 6—7 % 3.5-4 mm

Astragalus askaleensis ve yakin tiirler icin teshis anahtari

Teshis anahtarinda, Tirkiye’de yetismemesine ragmen Astragalus askaleensis ile taksonomik
benzerlige sahip A. karabaghensis ve A. ochrochlorus tiirlerine de yer verilmistir (Podlech & Zarre
2013).

1 Eksen ucu dikeni en iistteki yaprak¢iklardan belirgin olarak kisa ..., 2
— Eksen ucu dikeni en {istteki yaprake¢iklar kadar veya dahauzun ... 3
2 Eksen ucu dikensi, fakat batict degil; sitipiiller 5—7-damarl; koltukalt1 kiimeler 4—6-¢igekli;
petaller tamamen pembe; bakla 3-4 mm boyunda ....................cooo, askaleensis
— Eksen ucu dikensi ve batici; sitipiiller belirgin 1-damarli; koltukalti kiimeler 7-10-¢icekli; petaller
beyazimsi, ayalar pembe alacali; bakla 6—8 mm boyunda .............cccoecvvviieciieinnn michauxianus
3 Petaller pembe veya morumsu; kayik¢ik ayasi 5.5—7 MM .......cccooeviviieiiesincie s ochrochlorus

— Petaller siilfiir sarisi veya beyazimsi, ayalar pembe alacali; kayik¢ik ayast 4-5 mm
.eeneneenn. K@rabaghensis

Tiirkiye Adiaspastus seksiyonu teshis anahtari

Tiirkiye Adiaspastus seksiyonu, Astragalus askaleensis ile birlikte toplam 16 tiir igerir. Gondermeli
teshis anahtarinin giincellenmesinde Flora of Turkey and the East Aegean Islands adli eser ve son
revizyon ¢aligmalarmdan yararlanilmistir (Chamberlain & Matthews 1969; Podlech & Zarre 2013).

1 Kaliks tamamen veya kismen siyah tliylill ... e 2
— Kaliks tamamen beyaz tlyll .........c.ooiiiii 4
2 Yaprakgiklarm ucu diiz veya girintili ...........ooooiiiiiiiiii s icmadophilus
— Yaprak¢iklarin ucu Kiit VeYa SIVIT ......ouiieiit it e 3
3 Yaprakciklar 6-9 ¢ift; birakteler 3—5 % 1.5—2 mm, dar yumurtamsi; pediseller 1—2 mm; kanatgik

Kilavi 6.276.5 MM ...ooinii s oreites
— Yaprakgiklar 3—6 cift; birakteler 5-10 x 3—5 mm, yumurtamsi veya yuvarlagimsi; ¢igekler sapsiz;

kanatgik kilavi 8—10.5 mm ... ... leiophyllus

4 Kaliks tiipii tamamen tiiysiiz veya sadece uca dogru tlylli .......cccooviiiiiiiiiiiiiii e 5
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— Kaliks tlipli tamamen thyll ........ooooiiiii e 9
5. Bayrakgik 19-23 mm; kanatgik ayast 8—10 mm ............cooiiiiiiiiniiiiiiii i hareftae
— Bayrake¢ik 7-16 mm; kanatgik ayast 2.7—7 MM .....oo.iiiiiitiiiiii e 6
6 Bayrak¢ik 7—12 mm; kanatcik ayas1 2.7-3.8 mm; kayik¢ik ayas1 2.5-4 mm ....................... 7

— Bayrakeik (10-)12-14(—16) mm; kanatgik ayasi (4—)5-6(—7) mm; kayik¢ik ayasi 4-5(-6) mm ... 8
7 Cigekdurumu kiiremsi; birakteler dar dikdortgensi, 0.5—-1 mm eninde; kaliks tiipii genellikle

tamamen tiiysiiz; petaller pembe Veya MOTUMSU ..........iveeririniiieeerearaeeeeeneanananns oltensis
— Cicekdurumu silindirik; birakteler genis mizraksi veya yumurtamsi, 1-2.5 mm eninde; kaliks tlipli
sadece tabanda tiiysiiz; petaller beyazimsi, ayalar pembe alacalt ............................. caspicus
8 Stipiiller 7-12 mm ugta uzun sipsivri; birakteler seritsi, 0.5-1 mm eninde; petaller kremsi veya
SATTMST DEYAZ ..\ttt e e e e caucasicus
— Stipiiller 3-8 mm, ugta kisa sipsivri; birakteler tersyumurtamsi veya kasiksi, 2.5-3.5 mm eninde;
petaller pembe Veya MOTUMSU .....uuuiiintieit ettt e e e e eaeeeeas noeanus
O KAKS 3—4.5 MM ..o e brachycalyx
— KAKS 7—18 MM ... 10
10 Bayrakgik 26—30 mm; kanat¢ik 21-25 mm; kayik¢ik 1820 mm ................eeeeee. coarctatus
— Bayrake¢ik 9-25 mm; kanatgik 8.5—-19 mm; kayik¢ik 8—16 mm ...............cooiiiiiii e, 11
11 Bazi yaprakgiklarin ucu girintili; koltukalti kiimeler 1-2-¢igekli .........ccocovvevenrieiiinrnnen . hystrix
— Tiim yaprakg¢iklarin ucu sivri veya kiit; koltukalti kiimeler 2—12-¢gigekli ...............coeeeiii.. 12
12 Yaprakgiklar yogun basik tiiylii; koltukalti kiimeler 2—4-¢gigekli ................oo.eeen. gevashensis
— Yaprakgiklar tliysiiz veya seyrek tiiylii; koltukalt1 kiimeler 4—-12-¢igekli .......cccc...oooeiiien...n. 13
13 Eksen ucu dikeni en {istteki yaprak¢iklardan belirgin olarak kisa ............cccccevveeeeeneane.oiil 14
— Eksen ucu dikeni en iistteki yaprakgiklar kadar veya daha uzun ..................ccocoooo i 15
14 Eksen ucu dikensi, fakat batici degil; stipiiller 5—7-damarli; koltukalt1 kiimeler 4-6-¢icekli;
petaller tamamen pembe; bakla 3-4 mm boyunda .................coooiiii i askaleensis
— Eksen ucu dikensi ve batici; stipiiller belirgin 1-damarli; koltukalt1 kiimeler 7-10-¢igekli; petaller
beyazimsi, ayalar pembe alacali; bakla 6-8 mm boyunda .............................. michauxianus
15 Bayrak¢ik 9—12 mm; kanatgik ayast 3—5 mm ..........cocoiiiiiiii e breviflorus
— Bayrake¢ik 13—21 mm; kanatgik ayast 6—11 mm ...........ooviiiiiiiiiiiii e aureus

Incelenen 6rnekler

Astragalus askaleensis. TURKIYE. Erzurum: Askale, Yesilova kdyii kuzeyi, 1745 m a.s.l., jipsli
bozkir, 14.6.2019, E.Hamzaoglu 7594 (holotip: GAZI; izotip: GAZI, ANK); ayni yer, 29.5.2019,
E.Hamzaoglu 7585 (paratip: GAZI, ANK).

Astragalus michauxianus. TURKIYE. Hakkari: Ciyasipi, Beyaz Dag, NE spur, 1850 m as.l.,
13.6.1966, Cheese & Watson 1850 (E [E00343458] foto; Near Ziri, S of Cilo dag, 1830 m a.s.l.,
10.6.1970, Trelawny 1836 (E [E00343459] foto). IRAN. [Hamadan] In Persiae, monte Elwind,
P.M.R.Aucher-Eloy 3829 (Lektotip [Zarre , 1998]: P [P00048982] foto, P [P00048983] foto, FI
[FI009535] foto, FI [FI010789] foto); 70 km north of Sanandaj, 1830 m a.s.l., 19.5.1962, P.Furse
2122 (E [E00343454] foto); Assadabad pass, W of Hamadan, 2220 m, 12.5.1966, Archibald 1807
(E [E00343452]); Khamseh: Manjil to Zanjan, south side of Tarom pass, 42 km from Tashvir,
2.6.1971, J.Lamond & M.Iranshahr 3609 (E [E00343456] foto).

Astragalus karabaghensis. AZERBAYCAN. [Daghk Karabag] Jugo karabaghensi, inter fluvios
In-tschai et Akar-tschai, A.J.Szovits 236 (izolektotip [Zarre, 1998]: E [E00301485] foto, P
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[P00721267] foto, P [P00606130] foto, FI [010750] foto, JE [JE00007768] foto). IRAN. [Gilan] In
Persia prov. Ghilan, P.M.R.Aucher-Eloy 4396 (Sintip: P [P00609653] foto, LE [LE00014083] foto,
FI [FI009484] foto, G [G00386908] foto, BM [BM000630430] foto).

Astragalus ochrochlorus. IRAN. [Tahran] Ad radices montis Demawend prope Lar, 19.6.1843,
Th.Kotschy 336 (izotip: W [W0026087] foto, BM [BM000885161] foto, BM [BM000885162] foto,
MO [MO-149774] foto, P [P00607723] foto); Demawend, S. slopes, 2130 m a.s.l, 12.6.1962,
P.Furse 2534 (E [E00057813] foto); Nigarman: In declivibus australibus montium Shahvar ad
supra Nekarman, 20.7.1948, K.H.Rechinger 5842 (E [E00057812] foto); Mazanderan: Kuhikaka
Shan, 3050 ma.s.l., 18.7.1940, W.Koelz 16363 (E [E00057814] foto).

TESEKKUR

Yeni tiir olarak tanimlanan O6rnekler, TANAP (Trans Anatolian Natural Gas Pipeline Project)
kapsaminda gergeklestirilen “Biyorestorasyon Izleme Calismalarr” esnasinda toplanmustir. Tiiriin
yetistigi habitat, TANAP tarafindan “izlenmesi gereken kritik habitat” olarak belirlenmistir.
Astragalus taksonomisine katki saglayan bu c¢alismaya zemin hazirlayan TANAP Dogalgaz Iletim
A.S.’ye ve yiiklenici firma Assystem Envy’ye tesekkiir ederim.
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Abstract

While natural harvesting of truffles (Tuber sp.) has decreased worldwide in recent years, truffle cultivation has
been increasing as a consequence of modern cultivation techniques. Tuber aestivum, which is known in the
world as the summer truffle, is the most prevalent edible ectomycorrhizal fungus with increasing commercial
interest, both in the world and in Turkey. Truffles can develop symbiotically with various forest trees and some
bush species. In this study, by inoculating the seedlings of Pinus pinea (stone pine), which is a main forest
species grown naturally in Turkey, with Tuber aestivum, the mycorrhizal developments that emerged were
determined morphologically and it was seen that stone pine, selected as the host species, was compatible with
Tuber aestivum. Ninety-two of the stone pine seeds were allowed to germinate and germination was observed in
60 seeds. The germination rate was determined to be 65%. Sixty germinated saplings were inoculated with Tuber
aestivum. Mycorrhiza were observed in 46 seedlings. The success rate was recorded at 77%. Mycorrhizal
dimensions were determined to be an average of 0.0023 cm.

Keywords: Tuber aestivum, Pinus pinea, ectomycorrhiza, truffle cultivation, Turkey

Tuber aestivum (yazhk triif) asslanmis Pinus pinea (fistik ¢ami) fidanlarinda
mikorizal gelisimlerin belirlenmesi

Ozet

Son yillarda tiim diinyada dogal triif (Tuber sp.) hasat miktar1 azalirken, modern yetistirme tekniklerinin bir
sonucu olarak triif kiiltivasyonu artmaktadir. Diinyada yazlik triif olarak bilinen Tuber aestivum, diinyada ve
Tirkiye’de ticari ilginin arttigi en yaygimn yenilebilir ektomikorizal mantardir. Ektomikorizal mantarlar ¢esitli
orman agagclar1 ve bazi ¢ali tiirleriyle simbiyotik olarak gelisirler. Bu ¢aligmada Tiirkiye’de dogal olarak yetisen
asli orman agaclarmdan Pinus pinea (fistik gami) fidanlarina Tuber aestivum asilanmis, ortaya ¢ikan mikorizal
gelisimler morfolojik olarak belirlenmis ve konukgu tiir olarak secilen fistik gaminin Tuber aestivum ile uyumlu
oldugu goriilmiistir. Cimlenmek tizere birakilan 92 fisttk ¢ami tohumdan 60 adedinde ¢imlenme gozlendi.
Cimlenme oran1 %65 olarak belirlendi. Cimlenen 60 tohuma Tuber aestivum asilandi. Tuber aestivum asilanmis
olan 60 adet fidandan 46 adedinde mikoriza gézlendi ve basar1 oran1 %77 olarak kaydedildi. Ortalama mikoriza
boyutlar1 0.0023 cm olarak belirlendi.

Anahtar kelimeler: Tuber aestivum, Pinus pinea, ektomikoriza, trif yetistirme, Tiirkiye

INTRODUCTION

In addition to the richness of its flowering plant flora (Davis et al. 1988; Giiner et al. 2000), Turkey
also has abundant fungi (Sesli & Denchev 2014; Alli & Dogan 2019). Naturally growing edible
fungi are some of the significant nutritional sources for the fast-growing population of the world
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(Marschner 1995). Truffles, which have a unique place among fungus species with their unique
flavor and scent, are used prevalently worldwide. Truffle species are edible, delicious natural fungi
in a tuberous form growing underground (hypogeal) and belonging to the Tuberaceae family in the
Tuberales order in the Ascomycota class, which is one of the second largest groups of the Myceteae
kingdom (Alsheikh & Trappe 1983; Moreno et al. 2014). The genus Tuber P.Micheli ex F.H.Wigg.
includes around 180 species, most of which are naturally distributed in the northern hemisphere.
Only 13-14 Tuber species are consumed because of their unique aroma. Some of these species,
Tuber magnatum Picco (ltalian white truffle), T. melanosporum Vittad. (Perigord black truffle),
Tuber aestivum (Wulfen) Spreng. (summer truffle), and T. borchii Vittad. (Bianchetto truffle), are
the most economically significant fungi and used in elite cuisines around the world. These fungi
species are among the most valuable and expensive foods in the world (Bonito et al. 2009). Truffles
in the Tuber genus live symbiotically with tree species that are the main building blocks of a forest
ecosystem such as pine, cedar, fir and oak. Their sporocarps form 5-20 cm below the ground at
locations close to the roots of trees. Pollution, deforestation, overexploitation, climatic changes and
irresponsible collection of truffle species with commercial concerns have led to a decline in the
number of naturally harvested truffles in recent decades (Hall et al. 2003; Stobbe et al. 2012). Since
truffle farming is a profitable business, it has given rise to the need for establishing truffle gardens
and truffle cultivation techniques have been developed to offset the decrease in naturally harvested
truffles. Conditions required for Tuber growth are a production area that is highly compatible with
reforestation conditions.

An important point to be considered in areas where afforestation will be carried out is the
added-value that is created, as well as socioeconomic opportunities, especially for the local people.
The plant species that is being used in afforestation is important, especially for contributing to forest
villagers and the continuation of sustainability relationships in forest resources. Pinus pinea L.
(stone pine), which has this significance and is one of the important main forest tree species in the
Mediterranean forest ecosystem, is significant for its usage in both specific afforestation efforts and
natural regeneration areas. The economic inputs that have been provided by forests for Turkey
originate from the collective-cultural and sociopolitical benefits they create. While Pinus pinea is
frequently preferred in afforestation due to its ecological, as well as economic and aesthetic
properties, is a significant species that provides an important contribution to Turkey’s economy
with non-wood forestry products, such as pine nuts (Mirov 1967; Masetti & Mencuccini 1991;
Montero et al. 1997). The growing areas of Pinus pinea in Turkey show that it originates from the
Mediterranean river basins. It is distributed in Turkey in Kozak, Bergama, Izmir Province; Kocarli,
Aydm Province; Mugla Province; Side, Antalya Province; around the Marmara Sea; the Gemlik
Bay; the Onsen and Haciaga Villages in Kahramanmaras Province; Eastern Tarsus; Artvin
Province; Trabzon Province and the Black Sea Region in general, and it covers a total area of 30-35
thousand hectares (Akman 1995; Varol 2003).

In the Mediterranean climate conditions, its seedlings are used for afforestation in problematic
areas. Ectomycorrhizal formation plays an important role in protection of plants against
environmental stress conditions (drought, pathogens, heavy metal pollution, etc.), and it mainly
improves the intake of water and nutrients by the plant from soil (Boyd & Hellebrand 1991; Leyval
et al. 1997; Smith & Read 1997). The usage of seedlings obtained with controlled inoculation
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techniques increases the success in afforestation activities (Cordell et al. 1987; Mousain et al.
1987).

Determination of the ecological and physical properties of the plant material and fungus that
will be used in fields and the adaptation between the fungus and the host plant species are important
criteria for grafting techniques (Marx 1980; Brundrett et al. 1996). The purpose of our study was to
determine the morphological characterization of the mycorrhizal structure formed between the
Tuber aestivum and stone pine (Pinus pinea).

MATERIAL AND METHOD

Collection of the seeds and truffles

In this study, the seeds of Pinus pinea were collected from the Giilagzi area in Mugla Province at an
elevation of 640 m during the ripening periods (October-November 2018). The seeds were kept in
plastic containers in perlite at +4°C for 2 months prior to the inoculation study at the Truffle
Application and Research Center of the Mugla Sitk1 Kogman University.

The Tuber aestivum ascocarps were collected at different localities in Mugla in spring and
early summer as mature ascocarps from Pinus brutia Ten. and various Quercus sp. forests, and their
localities and habitats were defined and photographed. The ascocarps of the Tuber aestivum
samples were confirmed according to Hall et al. (2007). The soil remains on the ascocarps were
cleaned with a brush and water, and the ascocarps that had rotten parts or larvae were removed. The
selected ascocarps were then sterilized with 75% ethanol, put in plastic bags and kept at -20°C until
the inoculation experiments were initiated (Marozzi et al. 2016; Yuanzhi 2016).

Seed Germination

A total of 150 seeds were used for germination. They were sterilized in 5% hydrochloric acid for 30
min in plastic containers and rinsed in distilled water several times. Then, perlite was sterilized in a
sterilizer at 121°C and a pressure of 1.5 atm for 1 hour. The seeds were left to develop in perlite at
20°C in a 16-hour light cycle and at a humidity of 50-60 until germination. The plants that were
suitable for truffle inoculation (Hall et al., 2007) were selected, and the others were discarded
(Figure 1).

Sterilization of the vials

Plastic pots (10 cm diam. and 20 cm deep) were used for transplantation of the plants in the trial
after they were washed with tap water, kept in a 10% HCI solution for 24 hours before the trial and
then washed again with distilled water.

Inoculation

In March 2018, a 400 g sample of the ascocarps of Tuber aestivum was obtained from fresh, chilled,
dried or frozen ascocarps weighed and blended in 2 L of distilled water. Then, an agarose/water
mixture (7 g Sigma agarose / 1 L) was added and mixed again to obtain a homogenous solution
(Zambonelli, 1990). The roots of the randomly selected seedlings were submerged in the solution to
ensure inoculation (Zambonelli, 1990; Hall et al., 2007). The inoculated seedlings were planted into
the plastic pots with sterilized peat, and they were left to grow for 15 months at a humidity of 50%,
12-hour daylight and at a minimum temperature of 4°C and maximum of 32°C, by applying regular
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care in groups of 60 seedlings (Zambonelli et al. 1993) (Figure 1). Ninety-two seeds were allowed
to germinate and 60 seeds were germinated. Germination rate was determined to be 65%.

Figure 1. (a) Germination of Pinus pinea in peat, (b) the
solution to be used for the inoculation and the inoculating
process, and (c, d) the inoculated Pinus pinea seedlings left to
grow.

RESULTS AND DISCUSSION

Pine forests located in the Mediterranean basin are rich for fungus and underground fungus species.
In many regions, harvesting of edible mycorrhizal species provides more economic benefits than
other forestry products (Oria 1989 and 1991). As the production of truffles in nature decreased in
Europe, scientists and landowners started to develop methods for truffle cultivation and became
successful (Pruett et al. 2009). Ecological factors have provided an opportunity for the development
of symbiosis between Tuber and different host species.

Ectomycorrhizal formation is a complex process that involves several morphogenetic,
physiological and molecular changes in both the fungus and host species. Although species in the
Tuber genus are the most frequently sought fungus species in pine forests, information on Pinus
species in cultivation of Tuber species is very limited (Garcia-Montero et al. 2007). When the
literature was reviewed, it was seen that a study on Pinus pinea (Rincon et al.1999) determined that
the plant formed a mycorrhizal relationship on its roots with Tuber borcii and T. albidum, which
supported the results of our study. In our study, 60 saplings were inoculated. Mycorrhiza were
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observed in 46 seedlings. The success rate was set at 77%. The Tuber aestivum mycorrhizal
structure started to form 5 months after being inoculated onto Pinus pinea seedlings. Mycorrhizal
dimensions were determined to be an average of 0.0023 cm.

Tuber aestivum successfully formed a mycorrhizal relationship with Pinus pinea seedlings.
The mycorrhizas of the Tuber aestivum are pale brown to brown with long, wavy, yellow-ochre
cystidia with rounded tips. The mantle is composed of polygonal cells with rounded angles (Figure
2).

Figure 2. (a) Pinus pinea seedlings, (b) the mycorrhizal
structure in the roots, (c) the cystidia, and (m, d) the mantle.

Based on the results obtained, it was determined that the mycorrhiza on the roots of the Pinus
pinea species showed morphologically very similar features in comparison to the mycorrhiza
forming on oaks (Quercus sp.), Pecan species and Castanea sativa (Alvarez-Lafuente et al. 2017;
Ozderin et al. 2018; Ozderin & Alli 2020). Consequently, with this study, it was shown that the
Tuber species with their high economic value, could be developed on the roots of a tree species,
which has high economic significance and economic input, with its seeds by facilitating the growth
of a mycorrhizal fungus on this tree species. According to these results, it was shown that Tuber
aestivum mycorrhiza inoculated on Pinus pinea (stone pine) was successful, and this demonstrated
that truffle inoculated on Pinus pinea seedlings may be utilized.
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