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ABSTRACT 

 

SYSTEMATIC REVISION OF THE GENUS FESTUCA L. (POACEAE) IN 

T¦RKĶYE 

 

 

Erdal, Jelena 

Doctor of Philosophy, Biology 

Supervisor: Prof. Dr. Musa Doĵan 

 

September 2023, 354 pages 

 

The genus Festuca L. is one of the largest and most widely distributed genera of 

grasses, and an essential element of grasslands around the world. The main goal of 

this study was to revise the genus Festuca L. in T¿rkiye, using standard taxonomic 

methods and techniques, including field surveys, morphology with 

micromorphology, anatomy, and ecology to resolve the existing infrageneric and 

infraspecific taxonomic problems and to provide amended general taxonomic 

information about taxa and suggestions about conservation and sustainability. 

During this research, the first comprehensive field studies on the genus Festuca L. 

all around the country had been performed to locate and collect all known and 

potential fescue species from their natural habitats. Here, we present a contemporary, 

revised taxonomic account of the genus Festuca L. in T¿rkiye, including a new 

identification key, taxa new to science and, taxa recorded in T¿rkiye for the first 

time. As well as, updated species descriptions, diagnostic characters, distribution 

areas, typification, synonymy, specimensô citations, phenology, photographs, and 

information about ecology, endemism, environmental threats, and conservation. We 

have described one new species Festuca timoniona J. Erdal, G. Yaprak and M. 

Doĵan sp. nov., one new subspecies Festuca woronowii subsp. rizensis J. Erdal, G. 

Yaprak and M. Doĵan subsp. nov., and one new variety Festuca adanensis var. 

alexandretta J. Erdal, G. Yaprak and M. Doĵan var. nov.. Besides, two species, 



 

 

vi 

 

Festuca pseudodalmatica Krajina and Festuca rupicola Heuff. are for the first time 

recorded in T¿rkiye. Furthermore, we assigned species status to Festuca rubra L. 

subsp. pseudorivularis Markgr.-Dann. as Festuca pseudorivularis (Markgr.-Dann.) 

J. Erdal, G. Yaprak and M. Doĵan stat. nov. and Festuca cyllenica Boiss. & Heldr. 

subsp. uluana Markgr.-Dann., as Festuca uluana (Markgr.-Dann.) J. Erdal, G. 

Yaprak and M. Doĵan stat. nov.. Also, we believe that the presence of the two 

previously known species in T¿rkiye, F. sommieri Litard. and F. ziganensis Markgr.-

Dann., is doubtful. According to our revision, 59 taxa belonging to the genus Festuca 

L. are recognized in T¿rkiye, including 47 species, nine subspecies, and three 

varieties. 

Keywords: Poaceae, Festuca L., Revision, T¿rkiye 
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¥Z 

 

T¦RKĶYEôDEKĶ FESTUCA L. (POACEAE) CĶNSĶNĶN SĶSTEMATĶK 

REVĶZYONU 

 

 

Erdal, Jelena 

Doktora, Biyoloji  

Tez Yºneticisi: Prof. Dr. Musa Doĵan 

 

 

Eyl¿l 2023, 354 sayfa 

 

Festuca L. cinsi, d¿nya ­apēnda en b¿y¿k ve en geniĸ daĵēlēmlē ot cinslerinden biridir 

ve ­ayēr ve bozkēr ekosistemlerinin ºnemli unsurlarēndandēr. Bu ­alēĸmanēn ana 

amacē, saha araĸtērmalarē, morfoloji ve mikro-morfoloji, anatomi ve ekoloji d©hil 

olmak ¿zere standart taksonomik yºntem ve teknikleri kullanarak T¿rkiye'deki 

Festuca L. cinsinin revizyonunu ger­ekleĸtirmektir. ¢alēĸma, mevcut infrajenerik ve 

infraspesifik taksonomik problemleri ­ºzmeyi, t¿rler hakkēnda genel taksonomik 

bilgileri g¿ncellemeyi, t¿rlerin korunmasē ve s¿rd¿r¿lebilirliĵi hakkēnda ºnerilerde 

bulunmayē hedeflemiĸtir. Bu araĸtērma kapsamēnda, ilk kez T¿rkiye genelindeki t¿m 

Festuca L. t¿rlerinin daĵēlēmlarēnē tespit etmek ve toplamak i­in kapsamlē saha 

­alēĸmalarē ger­ekleĸtirildi. T¿rkiye'deki Festuca L. cinsinin g¿ncellenmiĸ 

taksonomik ­alēĸmasēnē, yeni bir tanēmlama anahtarē, yeni t¿rler ve T¿rkiye'de ilk 

kez kaydedilen t¿rler ile sunuyoruz. Ayrēca, g¿ncellenmiĸ t¿r tanēmlamalarē, tanēsal 

karakterler, daĵēlēm alanlarē, tipifikasyonlar, sinonimler, alēntēlar, fenoloji, 

fotoĵraflar, ekoloji, endemizm, ­evresel tehditler ve korunma hakkēnda bilgiler 

sunulmaktadēr. Festuca timoniona J. Erdal, G. Yaprak ve M. Doĵan sp. nov. adēnda 

yeni bir t¿r, Festuca woronowii subsp. rizensis J. Erdal, G. Yaprak ve M. Doĵan 

subsp. nov. adēnda yeni bir alt t¿r ve Festuca adanensis var. alexandretta J. Erdal, 
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G. Yaprak ve M. Doĵan var. nov. adēnda yeni bir variyete tanēmladēk. Festuca 

pseudodalmatica Krajina ve Festuca rupicola Heuff. t¿rleri T¿rkiye'de ilk kez 

kaydedildi. Ek olarak, Festuca rubra L. subsp. pseudorivularis Markgr.-Dann.'nin 

Festuca pseudorivularis (Markgr.-Dann.) J. Erdal, G. Yaprak ve M. Doĵan stat. 

nov. olarak ve Festuca cyllenica Boiss. & Heldr. subsp. uluana Markgr.-Dann.'nin 

Festuca uluana (Markgr.-Dann.) J. Erdal, G. Yaprak ve M. Doĵan stat. nov. olarak 

t¿r stat¿s¿ne y¿kseltildiĵini belirtmek isteriz. Ayrēca, T¿rkiye'deki iki mevcut t¿r¿n, 

F. sommieri Litard. ve F. ziganensis Markgr.-Dann. varlēĵēnēn ĸ¿pheli olduĵuna 

inanēyoruz. Revizyonumuza gºre T¿rkiye'de Festuca L. cinsine ait 59 takson 

tanēnmēĸ olup bunlarēn 47ôsi t¿r, dokuzu alt t¿r ve ¿­¿ ise variyetedir. 

Anahtar Kelimeler: Poaceae, Festuca L., Revizyon, T¿rkiye  
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CHAPTER 1  

1 INTRODUCTION   

1.1. The family Poaceae  

Poaceae Barnhart (Gramineae Juss.), the family of grasses, is the fifth largest plant 

family considering the number of species and genera, and without a doubt, one of 

the most economically important groups of all flowering plants, including 

agricultural grains, forage, and grazing plants (Clayton and Renvoize, 1986). 

Besides, grasses have a cosmopolitan distribution and represent crucial components 

of diverse ecosystems (Simpson, 2010). The economic and ecological importance of 

the grasses generates common interest in their classification and evolution (GPWG 

et al., 2001). The use of grasses in agriculture last for millennia, from the very 

beginning of agricultural development in Southwest Asia, some 11000 years ago, 

while naming and classification of grasses extend back in time to ancient Greece and 

Theophrastus (370-287 BC) who recognized at least 19 different grasses in his 

ñEnquiry into Plantsò (Kislev et al., 2004; Gibson, 2009).  Nevertheless, the first 

taxonomic studies on grasses started much later, within the 18th century. Linnaeus, 

in his Species Plantarum (1753) included numerous grass genera. Although, the great 

diversity and number of taxa created difficulties in producing systematic treatments 

of the grasses in the past (Gibson, 2009). In the recent decades advances in molecular 

tools, and combined results of molecular and morphological studies allowed creation 

of a modern worldwide phylogenetic classification. Currently the family Poaceae 

consists of 11783 species placed within 12 subfamilies, 54 tribes, 109 subtribes, and 

789 accepted genera (Soreng et al., 2022). According to the checklist of the family 

Poaceae in T¿rkiye, there are 146 genera, consisting of 547 species, including 658 

taxa of grasses (Cabi and Doĵan, 2012), and these numbers are constantly increasing 

over the years. 
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1.2. The genus Festuca L. 

The genus Festuca has a worldwide distribution, and it is an important element of 

grass ecosystems of the temperate zone as well as the alpine grasslands of the 

subtropical and tropical zones. The center of diversity of the genus Festuca is in the 

Holarctic zone of Eurasia and North America (Stanļik and Peterson, 2007). Fescues 

are plants highly tolerant to various types of abiotic stress, and they are able to grow 

vigorously in a wide range of soil and climatic conditions (Acar et al., 2016). 

Nevertheless, fescues are a particularly dominant component of cool-seasonal 

pastures in highlands and mountains, where often several species grow in sympatry, 

within the same or similar habitats (Garnatje et al., 2023).  

Besides ecological, fescue grasses have great economic value. Fescues could be used 

as forage, turf and ornamental plants. Tall fescue (F. arundinacea Schreb.) and 

meadow fescue (F. pratensis Huds.) are agriculturally important forage crop species. 

Red fescue (F. rubra L.) and sheep fescue (F. ovina L.) are particularly valued for 

their narrow leaves that minimize water loss and improve drought tolerance (Cheng 

et al., 2016). Some fescues are used for creating transgenic plants with improved 

features. By using Agrobacterium-mediated transformation, genes for herbicide 

resistance, were introduced and expressed successfully in tall fescue (Sato and 

Takamizo, 2009). From an agricultural perspective, it has become increasingly 

important to hybridize Lolium and Festuca, the two genera that represent closely 

allied complex of related species, in order to gain the attributes of both within 

Festulolium hybrids (Kosmala et al., 2007; Cheng et al., 2016a).  Also, it seems that 

fescue species could be used as alternative weed control in fruit orchards (Isēk et al., 

2014). Numerous research had shown that fescues have great potential for 

phytoextraction of toxic metals from contaminated soils. It has been seen that tall 

fescue can tolerate and accumulate substantial amounts of heavy metals, especially 

lead (Pb) and it could be used for phytoremediation of lead contaminated soils 

(Begonia et al., 2005; Li et al., 2017). Moreover, the association of Festuca with 

some bacteria is proven to be an effective cleanup technology for oil contaminated 
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soils (Sun et al., 2011; Eskandary et al., 2017). Besides, fescues could be used for 

degraded landscape restoration and low maintenance agents for controlling erosion 

in roadsides, river sides, grazing lands and agricultural areas (Demiroglu et al., 2010; 

Ma et al., 2014). 

Festuca is one of the largest genera in the Poaceae family, including 650 currently 

accepted species according to the Plants of the World Online (POWO, 2023). It 

belongs to the tribe Poeae and subtribe Loliinae (Catal§n et al., 2007). From the 

morphological, phylogenetic, cytogenetic and nomenclature points of view this 

genus is considered very complex and challenging to study, which resulted in various 

taxonomic interpretations and the complete absence of unified and worldwide 

accepted systematic classification (Ardenghi et al., 2014; Mart²nez-Sagarra et al., 

2022).  

The genus Festuca was first described by Linnaeus in the Species Plantarum (1753). 

The only attempt to create a comprehensive worldwide monograph, including all 

fescue species by E. B. Alexeev stayed unfinished. Nevertheless, he left behind an 

immense contribution to fescue studies by recognizing up to 11 subgenera and 

numerous sections and species (Alexeev, 1977, 1978, 1980, 1981, 1985, 1986). One 

of the very first and most extensive studie of fescue grasses in Europe was Hackel's 

"Monographia Festucarum Europaearum" published in 1882, in which he established 

a classification system for fescues, based on the vegetative and floral morphology. 

Hackel (1882) had recognized six sections as follows: F. sect. Ovinae, F. sect. 

Bovinae, F. sect. Sub-bulbosa, F. sect. Variae, F. sect. Scariosae and F. sect. 

Montanae, including various series within the sections, species and numerous 

infraspecific taxa. The fundamental significance of Hackelôs work is in establishing 

the system of diagnostic characters and standard measuring conventions for floral 

characters. Also, he was the first to notice the usefulness of anatomical examinations 

of leaf blade cross-sections in fescue species identifications. Hackelôs system was 

broadly accepted by later fescue experts, and still currently used. The main 

shortcoming of Hackelôs work was the extreme usage of infraspecific ranks, 

particularly (varieties, subvarieties and forms), from which many were recognized 
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later as separate taxa (Ardenghi et al., 2013). Saint-Yves was another significant 

name in the early fescue research in Europe, who described various new fescue taxa, 

and had a similar taxonomic approach, as Hackel. The most encompassing modern 

account of the Festuca in Europe was done by Markgraf-Dannnenberg (1980), within 

the 5th Volume of the Flora Europea, in which she had recognized 170 species, 

without recognizing any infrageneric groups. In the past decades the genera such as 

Vulpia C. C. Gmel., Helleria E. Fourn., Leucopoa Griseb., Schedonorus P. Beauv., 

Drymochloa Holub and Xanthochloa (Krivot.) Tzvelev have been separated many 

times from the genus Festuca, and while Vulpia is currently accepted as independent 

genus, the rest of the taxa are recognized either as separate genera, or subgenera 

and/or sections of Festuca depending mainly on the personal approach of the 

taxonomists. The recent molecular studies on fescues and closely related grasses 

validated assumptions that Festuca sensu lato is a paraphyletic aggregation, related 

to and encompassing Vulpia, Lollium L. and some other genera (Catal§n et al., 2007). 

Further, within genus Festuca, the existence of the two large well-defined clades 

were revealed, the broad-leaved fescues clade which seems to be older and ancestral 

and the narrow-leaved fescues clade which seems to be younger and more recently 

derived (Torrecilla and Catal§n, 2002; Catal§n et al., 2004). Nevertheless, 

phylogenetic studies did not bring worldwide consensus about the infrageneric 

classification of the genus Festuca and recognizing subgenera and sections is still a 

matter of personal view of the botanist. Therefore, in some of the most recent floristic 

publications such as Flora Iberica (Devesa et al., 2020), Festuca is accepted in the 

broad sense, including the nine sections (F. sect. Festuca, F. sect. Aulaxyper 

Dumort., F. sect. Eskia Willk., F. sect. Scariosae Hack., F. sect. Pseudoscariosae 

Krivot., F. sect. Phaeochloa Griseb., F. sect. Lojaconoa Catal§n & Joch. M¿ll., F. 

sect. Subbulbosae Nyman ex Hack. and F. sect. Schedonorus (P. Beauv.) W. D. J. 

Koch), without recognizing subgenera or separate genera. On the other hand, in the 

latest edition of the Grasses of Russia, Tzvelev and Probatova (2019) recognized 

Schedonorus P. Beauv. and Drymochloa Holub as separate genera and within the 

genus Festuca they included three subgenera (F. subgen. Hesperochloa Piper, F. 
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subgen. Subulatae (Tzvelev) E. B. Alexeev and F. subgen. Festuca) and five sections 

(F. sect. Leucopoa (Griseb) Krivot., F. sect. Breviaristatae Krivot., F. sect. Variae 

Hack., F. sect. Aulaxyper Dumort. and F. sect. Festuca).  

The earliest studies regarding the genus Festuca in T¿rkiye were commonly part of 

the broader floristic explorations of Asia Minor, Caucasia and adjacent regions.  

Hackel (1882) included some of the Turkish taxa within known European species as 

infraspecific categories. In the Flora Orientalis Boissier (1884) recognizes five 

sections (F. sect. Ovinae, F. sect. Bovinae, F. sect.  Subbulbosae, F. sect. Variae and 

F. sect. Montanae) and 12 species.  Grossheim (1939) listed 20 species of the 

Festuca in the Flora Kavkaza. In the Flora of Iraq four fescue species were 

recognized by Bor (1968) and 20 species are included in the Flora of Iran, also by 

Bor (1970). Tzvelev (1976) recognized 11 subgenera, numerous sections and 81 

species, in the Grasses of USSR. Alexeev (1980) in his monographic work "Fescues 

of the Caucasus" recognized four subgenera (F. subgen. Drymanthele V. I. Krecz. & 

Bobrov, F. subgen. Leucopoa (Griseb.) Tzvelev, F. subgen. Schedonorus (P. Beauv.) 

Peterm. and F. subgen. Festuca), four sections F. sect. Schedonorus (P. Beauv.) 

Benth. & Hook., F. Leucopoa (Griseb.) Krivot., F. sect. Plantynia (Dumort.) Tzvelev 

and F. sect. Festuca), 37 species and three hybrids. In the most recent Festuca 

account for the Caucasian Flora Conspectus, Tzvelev (2006), segregated 

Schedonorus Beauv. and Drymochloa Holub. from the Festuca genus. Further, 

within the Festuca genus he included two subgenera (F. subgen. Leucopoa and F. 

subgen. Festuca), three sections (F. sect. Variae Hack., F. sect. Aulaxyper Dumort 

and F. sect. Festuca) and 38 species. In T¿rkiye, genus Festuca was widely 

neglected. The reason behind this is probably difficulties regarding taxonomic 

identification. Also, the majority fescue species in T¿rkiye are confined to harsh 

alpine habitats, which makes field surveys and material gathering complicated and 

costly. No Turkish authors were genuinely interested in the genus Festuca in the 

past. Because of that fescue grasses were never systematically sampled in T¿rkiye. 

The majority of the existing samples were rather collected as a part of general 

vegetation surveys or regional grass studies in the past. The one and only 
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comprehensive taxonomic study on fescues was conducted by Markgraf-

Dannenberg (1981, 1985), who provided the account of genus Festuca for the Vol. 

9 of the Flora of Turkey and the East Aegean Islands. Markgraf-Dannenberg had 

recognized six sections (F. sect. Bromoides Rouy., F. sect. Montanae Hack., F. sect.  

Leucopoa (Griseb.) Krivot., F. sect. Bovinae (E. M. Fries ex Anderss.) Hack., F. sect. 

Variae Hack. and F. sect. Festuca) and 44 species. Even though, Markgraf-

Dannenbergôs account gave an immense contribution to the knowledge of fescue 

grasses in T¿rkiye, it still has several limitations. Aside from a few short field 

expeditions in 1958, with F. Markgraf, Markgraf-Dannenberg based her account 

mainly on the herbarium samples, obtained from various European herbaria or 

personal collections of her fellow botanists. The lack of field observations of the 

species in their natural habitat and unawareness of the fine habitat differences, 

caused some quite illogical lumping of the specimens from very different 

geographical areas into a single taxon.  Also, some of the herbaria samples are more 

than a century old, with shaded colors, and missing parts, as well as incomplete or 

imprecise locations, which lead to species protologues that do not match completely 

with species natural conditions nor distributions. Moreover, a common pattern in 

both Hackelôs (1882) and Markgraf-Dannenbergôs (1985) work was the frequent 

lumping of the Turkish taxa into known European species and considering them 

extensions of the European populations. This approach can be used for the common, 

lowland, mostly broad-leaved Euro-Siberian, or coastal Mediterranean species. Even 

though, the most of them cross into T¿rkiye over Caucasus region, from Eastern 

Europe, with exception of the F. beckeri (Hack.) Trautv. that represents an extension 

of the North Black Sea coast populations and F. jeanpertii (St.-Yves) Markgr., which 

is a part of East Mediterranean populations. However, the same approach is not 

applicable for the highland species. The majority of the highland fescue taxa in 

T¿rkiye are either local endemics or endemics of the Caucasus region, and often 

isolated at the peak of a single mountain or several summits of the single mountain 

range. Therefore, they should not be placed within species described from Pyrenees 

or Alps. Since the Markgraf-Dannenbergôs (1985) account there were no other 
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comprehensive studies on the genus Festuca in T¿rkiye. In the recent past only one 

new species, F. albomontana Aykurt, ¢ēngay, S¿mb¿l & Cabi was published 

(Aykurt et al., 2022). Considering all the above we believe that a revision of the 

genus Festuca in T¿rkiye is necessary, based on the profound field studies as well as 

herbaria and literature surveys, to understand the infrageneric grouping, the true 

extent of fescue diversity and their distribution ranges and for defining local taxa and 

aggregates. As well as for providing contemporary amended taxonomic account. 

1.3. Scope of the study 

The main purposes of this study are as follows: 

To revise the genus Festuca L. in T¿rkiye and to resolve the existing taxonomic 

problems regarding generic and infrageneric classification and delimitation of the 

taxa. 

To conduct extensive field surveys to understand the distribution rangesô true extent 

and to reexamine the actual biodiversity of fescue grasses in T¿rkiye. If possible, to 

find new taxa to science and/or new records to T¿rkiye. 

To examine the collected specimens using morphological (including 

micromorphological), anatomical, ecological, morphometric and phytogeographical 

methods. 

To reassess the diagnostic characters used for fescue species identifications, and 

provide amended species descriptions and information about typification, 

synonymy, sample citations, flowering time, habitat requirement and distribution 

areas. 

To construct improved taxonomic keys for the infrageneric taxa and to provide a 

contemporary account of the genus Festuca in T¿rkiye.  
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To evaluate all the fescue taxa in T¿rkiye according to the guidelines listed in the 

IUCN Red List Categories and Criteria, to propose the threat categories for the taxa 

at the national level and to make recommendations regarding their conservation. 
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CHAPTER 2  

2 MATERIALS AND METHODS  

2.1. Field surveys 

Festuca account by Markgraf-Dannenberg (1985) in the Flora of Turkey was used 

as the primary source of information for planning our field surveys. We aimed to 

perform field work, while fescue plants are in anthesis, which usually happens in 

June and July depending on the region. After the first year, we came to the conclusion 

that the flowering time given in the past does not match with the current reality. 

Thus, in the following years, we made adjustments by shifting the time of the 

expeditions and starting a few weeks earlier. While choosing locations for surveys, 

we tried to revisit locations where fescues were recorded in the past, to get fresh 

material for analyses and to observe the current state of the populations. Also, by 

using satellite imagery and relaying on habitat features we attempted to detect 

potential suitable habitats for the fescue grasses, and discover new populations, as 

well. Together with target locations, we were also exploring the areas along the road 

and collecting fescue samples that we came across with.  

During the course of this research, we have conducted nine big field expeditions and 

several day-trip explorations, which makes the total count of 92 days of field surveys. 

We have visited various parts of T¿rkiye and collected around 2500 fescue samples 

from about 370 sampling stations, or approximately 230 fescue populations. The 

number of samples extracted from the population depended on the populationôs 

condition and the speciesô rarity, but usually varying from 1-10. The collection date 

and the general information about the collection stations, such as the elevation, 

habitat type, dominant vegetation, etc. were recorded (Davis and Heywood, 1973). 

Also, fescues and their natural habitat were photographed.  
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Plant material was collected with the research permission no: E-21264211-288.04-

1644458, issued by the Republic of T¿rkiye, Ministry of Agriculture and Forestry, 

General Directorate of Nature Conservation and National Parks. 

2.2. Plant material preparation 

Collected plant material was dried and pressed using standard herbarium techniques 

(Simpson, 2010; RBG Edinburgh, 2017). Afterward, the samples were labeled and 

stored in the Plant Systematics Laboratory at the Department of Biological Sciences, 

Middle East Technical University (herb. J. Erdal). Type specimens and duplicate 

material, such as specimens collected in multiple sets, will be deposited to the 

national herbaria. As a main literature source for specimen identification, we have 

used the Festuca account from the Flora of Turkey and the East Aegean Islands 

(Markgraf-Dannenberg, 1985). As additional sources we used, Flora Europaea 

(Markgraf-Dannenberg, 1980), Flora Orientalis (Boissier, 1884), Flora of Iraq (Bor, 

1968), Flora of Iran (Bor, 1970), Grasses of USSR (Tzvelev, 1976), Fescues of the 

Caucasus (Alexeev, 1980), Caucasian Flora Conspectus (Tzvelev, 2006), Flora of 

the Northwest Caucasus (Zernov, 2006), Flora Armenia (Oganesian, 2009) and 

Grasses of Russia (Tzvelev and Probatova, 2019). Besides specimen comparison 

with the digital images of the original type materials available online, directly on the 

webpages of the host herbaria or global platforms such as Global Plants on JSTOR 

and GBIF (Global Biodiversity Information Facility) were very beneficial additional 

tools to traditional identification methods. 

2.3. Herbaria surveys 

The amount of fescue samples present in national herbaria is modest. Nevertheless, 

some of these specimens represent original material on which Markgraf-Dannenberg 

(1981, 1985) worked while creating the genus Festuca account and protologues of 

some taxa, due to that we dedicated special attention to them. We have visited and 
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examined the collections of ANK, ISTE, ISTF, GAZI, HUB and NGBB herbaria in 

person and investigated VANF and DUOF herbaria collections online. Also, we have 

examined online collections of the following foreign herbaria: E, K, OXF, BM, P, 

MPU, MARS, AIX, LE, LI, L, LINN, B, FI, FR, Z, G, MW, MHA, TAD, DAO, W, 

WU, PRC, S, BR, DR, JE, H, TUB, HAL, GOET, MO, TK, NS and LAU. Besides, 

G, LE, Z and LI herbaria were very kind to provide us digital images of the type 

specimens from their collections.  

2.4. Taxonomic treatment methodology 

The nomenclature used in this manuscript follows the rules and principles given in 

the latest edition of the International Code of Nomenclature for algae, fungi and 

plants (Turland et al., 2018). Taxonomic citations of plant names, authors and 

publications are written according to the International Plant Names Index (IPNI, 

2023). Because of the abundance and lengthiness, the references regarding 

publication information, cited only in the nomenclatural text of the taxa names, are 

not included in the references list, nor in the list of abbreviations, for the practical 

reasons. In the same manner, the authors of the taxa names are cited only once, when 

the name of the taxon appears in the text for the first time. Herbarium acronyms are 

cited according to the Index Herbariorum (Thiers, 2016).  

We have provided an amended description, distribution area, typification, 

synonymy, sample citations, flowering time, photographs and information about 

ecology and conservation for each taxon. 

For updating taxa descriptions, we used all available sources including flora 

accounts, articles and examinations of various herbarium and fresh samples. From 

our personal experience we came to the conclusion that one of the most problematic 

diagnostic characters in fescues is leaf color. The colors of herbarium samples are 

usually shaded or completely lost. In nature the one can differentiate yellowish green, 

pale green, bright vivid green, dark green, pale glaucous or dark glaucous colors of 



 

 

12 

fescue leaves, while on the samples that are dry for years, leavesô colors all look 

almost the same. Glaucous color is particularly problematic, because it disappears 

very soon after pressing and commonly turns into yellowish or pale green color. Due 

to that we paid particular attention to label notes regarding the original color of the 

samples and tried to provide photographs of the plants collected from the field.  

The cited list of synonyms includes all the basonyms, homotypic and most of the 

heterotypic synonyms. Markgraf-Dannenberg (1985) indicated, herbarium acronyms 

only for the type specimens. This approach generated tremendous difficulties for us, 

in locating fescue samples that were cited in the previous account. Especially we had 

a problem in finding samples that Markgraf-Dannenberg borrowed from personal 

collections of other botanists. Since in most of the cases these botanists later donated 

their material to multiple herbaria. Therefore, first locating the host herbarium for 

the specimens and then discovering whether a particular sample is, or it is not in their 

possession, required a detailed virtual herbaria examination. Moreover, if the virtual 

herbaria did not exist or the specimen of interest was not available in the digital form, 

then we had to establish correspondence with the herbaria curators. By taking lessons 

from this unpleasant and time-consuming experience, we have tried to indicate host 

herbaria for all the specimens we have cited, regardless of the type status, whenever 

this information was available. The samples seen by the author are indicated with an 

exclamation mark (!), while specimens seen as digital images (in a virtual 

herbarium), are indicated with [web!] sign, and for the non-seen specimen [n. v.] 

sign is used. Also, in the previous Festuca account Markgraf-Dannenberg (1985), 

had cited all available specimens for taxa known from a single or a few locations, 

and usually a single specimen per grid square or per location for the widespread taxa. 

We found this method insufficient because it does not reflect the real distribution 

range of the taxa. For conservation and biodiversity monitoring purposes it is 

important to be aware of the full extent of the range and exact number of existing 

populations. Due to that we tend to cite most of the specimens that we came across, 

leaving out only the herbarium samples in poor conditions that were inadequate for 

reliable identification and samples with missing or unreliable location information. 
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Since the labels of the examined specimens are given in various languages, we 

commonly cited the label in its original language and provided English translations 

of particular words or whole phrases, to increase accuracy and avoid loss of 

information. Furthermore, due to changes in historical borders and names of the 

locations, or occasional misinterpretations of the names by foreign scholars, original 

label information is not always in accordance with the present situation. Thus, when 

refereeing samples, we have cited both the old names and the modern equivalents or 

corrected forms of the name in the brackets.  

Locations were cited according to the Davisôs grid square system and 

phytogeographic regions, established in the Flora of Turkey and the East Aegean 

Islands, vol.1 (Davis, 1965). Both the general distribution range of the taxa and the 

distribution range within T¿rkiye were indicated. Distribution maps of the taxa in 

T¿rkiye have been provided. In the distribution maps, multiple records within the 

same location and or adjacent locations are given as a single point. 

Chromosome numbers, if known are indicated based on the literature resources.  

Flowering time was determined based on the examined specimens, considering 

collection dates and developmental stages of the specimens, in combination with 

existing literature resource information.  

Botanical illustrations were drawn on a 1:1 scale for the habit, 1:10 for the 

inflorescence and leaf parts, following suggestions for botanical illustration given in 

the Simpson (2010). Drawings of the leaf cross-sections were simplified and 

produced according to the style used in the Flora of Turkey and the East Aegean 

Islands (Markgraf-Dannenberg, 1985). 

2.5. Morphology, anatomy and micromorphology methodology 

Morphological examinations were performed directly on the herbarium material and 

observations and measurements of the vegetative and floral characters were made by 

naked eye or by using OPTIKA SLX-3 stereo microscope. Specimens in digital 
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format were also examined into details if the virtual herbaria or platform, provided 

tools for elaborate sample examinations. We have used assessment and terminology 

in accordance with Markgraf-Dannenberg (1981, 1985). Spikelets are measured 

from the base of the spikelet to the tip of the fourth lemma excluding awn.   

The insufficient samples, such as underdeveloped samples, collected early in the 

growing season, samples in the late stages with shredded spikelets, or too dry without 

visible colors, damaged, partially preserved, etc., are not used for amended species 

descriptions nor included in statistical analyses. Because we were concerned that 

they may affect results in a negative way and gave us a false picture about the species 

morphological features. Accordingly, we strived to select samples that are fully 

grown, without missing elements and with preserved colors, whenever that was 

possible.  

Morphological characters of fescue grasses show significant variation, between and 

within the populations of the same species. Moreover, diagnostic characters of the 

related species, very often overlap. Thus, instead of giving average values in the 

protologue, we prefer to express all the values as ranges, by trying to show max and 

minimum variation. However, we wish to note in here that whichever range we 

provide, these values are not fixed. It is highly probable that one may come across 

with robust or minute specimens, falling out of given ranges. Also, we excluded from 

diagnostic characters measurements such as ligule length/width, and glumes and 

lemma width, because we found these characters not exceptionally useful in 

diagnostic, and very complicated for measuring. Since, seeds of the fescue grasses 

are dispersed by shedding spikelets, when approaching these parts samples very 

often get damaged. Also, while examining the structure of the ligule dry samples 

could be damaged. Therefore, we preferred to measure only the length of the 

structures, which is easily accessible for examination both physically and by using 

measuring image tools. The only width measure we used is leaf blade width, which 

is easy to access and can be significant in distinguishing fescue taxa.  
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For the examination and illustration of the leaf anatomy, we used dry herbarium 

material. Dry leaves were hydrated in hot water and cross-sections were made at the 

middle part of the leaf blades by free-hand (Mart²nez-Sagarra et al., 2017). We 

observed the anatomical features under the OPTIKA SLX-3 stereo microscope and 

made drawings based on the observations. For the species that we were not able to 

obtain plant material, leaf cross-sections illustrations were based on literature 

resources, as follows: for F. ziganensis Markgr.-Dann. Markgraf-Dannenberg 

(1981), for F. sommieri Litard. Alexeev (1980) and for F. albomontana (Aykurt et. 

al., 2022). The complete list of the voucher specimens used for morphological and 

anatomical analyses is given in Appendix A.  

To investigate the taxonomic value of floral and leaf micromorphological characters 

in fescue taxa delimitation, we have analyzed the surface patterns of lemma and leaf-

blade tissue samples by using Scanning Electron Microscopy (SEM). Samples 

representing 42 fescue species growing in T¿rkiye were assessed and the voucher 

specimens list is given in Appendix B. For the floral part analyzes we separated 

second lemma from the well-developed spikelets. Meanwhile for the leaf tissue 

analyzes, 5-8 mm long pieces were taken from the middle part of the fully grown 

leaf blade. All samples were cleaned with trichloromethane for 24 h (Ort¼¶ez and 

Fuente, 2010). In the following steps, samples were fixed on aluminum stubs with 

double-sided carbon tapes, coated with gold particles and surfaces were scanned with 

QUANTA 400F Field Emission Scanning Electron Microscope (SEM), using 500X, 

1000X, 1500X magnifications, in the METU Central Laboratory. Lemmas were 

scanned from the middle toward the tip, while leaf cuts were scanned in the middle 

part. The terminology regarding micromorphology was adopted from Stanļ²k and 

Peterson (2007), Ort¼¶ez and Fuente (2010), Ort¼¶ez and Cano-Ruiz (2013) and 

Tabaripour et al. (2021). On the produced SEM images (micrographs) the overall 

surface morphological structure was observed, as well as the particular characters 

such as long cells, silica bodies, short cells, crown cells, prickles, stomata, hairs, etc. 

Along with their presence or absence, frequency, shape and distribution. At the end, 

results were compared with the currently accepted taxonomic classification to 
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understand whether the variation in micromorphological characters is compatible 

with the known taxonomic classification.   

2.6. Conservation 

During the field studies we attempt to observe the current state of the fescue 

populations, and what are the actual and potential threats to their survival. Further, 

we evaluated all the fescue taxa in T¿rkiye according to the guidelines listed in the 

IUCN Red List Categories and Criteria, Version 15 (IUCN, 2022) and we have 

proposed the IUCN categories for the taxa at the national level. Nevertheless, the 

national level threat category of the taxa endemic to T¿rkiye at the same time 

represents the global level threat category, as well. Assessment of conservation status 

was performed using the GeoCAT Tool (Bachman et al., 2011).  

2.7. Multivariate analyses 

Multivariate analyses involve more than two variables, and they are used for 

statistical estimation of the relationships between different variables (McQuitty, 

2018; Shiker, 2012). In this study, multivariate analyses have been performed in 

order to reveal infrageneric grouping of the genus Festuca in T¿rkiye, and to 

understand which characters contribute the most to the observed differences and 

could be potentially used in taxa diagnosis. 

For multivariate analyses methodology consisting of the five steps according to 

Stuessy (2009), was applied. First, the operational taxonomic units (OUTôs) were 

selected. In total we used 87 fescue samples, belonging to 44 species present in 

T¿rkiye. For each species we chose one population and two samples per population 

as representatives, except for the F. timoniona. As previously mentioned, a list of the 

voucher specimens used for morphological and anatomical examinations is given in 

Appendix A. We have selected 31 morphological and anatomical characters, that we 
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observed and measured on the herbaria specimens. The list of the characters and 

character states is given in Table 1.  

 

Table 1: The list of the characters and character states used for the multivariate 

analysis. 

1. Habit: densely tufted (0), laxly tufted (1). 

2. Stolons: absent (0), present (1). 

3. Basal innovation shoots position: intravaginal (0), extravaginal (1). 

4. Stem length (cm). 

5.  Stem texture: glabrous (0), scabrid (1), hairy (2). 

6. Leaf sheaths: not decaying into fibers (0), decaying into fibers (1). 

7. Leaf sheaths texture: glabrous (0), scabrid (1), hairy (2). 

8. Leaf sheaths openness: range from 0 (open all over) to 1 (closed to mouth). 

9. Auricles presence: absent (0), present (1).  

10. Leaf blade color: green (0), glaucous (1). 

11. Cauline leaf blade length (cm). 

12. Basal leaf blade length (cm). 

13. Basal leaf blade width (mm).  

14.  Basal leaf blade texture: glabrous (0), scabrid at the tip (1), scabrid all over (2). 

15. Basal leaf blade structure: not pungent (0), pungent (1).  

16. Basal leaf blade shape in cross-section: not angular (0), angular (1), V-shaped (2). 

17. Sclerenchyma tissue: in strands (0), forming ring (1). 

18. Number of sclerenchyma strands. 

19. Number of veins: 5 (0), 5-7 (1), 7-9 (2), 9-11 (3), 3 (4), many (5). 

20. Panicle density: dense (0), lax (1). 

21. Panicle length (cm). 

22. Panicle branches texture: scabrid (0), hairy (1). 

23. Number of spikelets per panicle. 

24. Spikelet length (mm). 

25. Number of florets per spikelet. 

26. Spikeletôs color: green (0), glaucous (1), purple (2). 

27. Lower glume length (mm). 

28. Upper glume length (mm). 

29.  Lemma length (mm). 

30. Awn length (mm). 

31. Caryopsis texture: glabrous (0), hairy (1).  
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Data matrix was created, consisting of 87 rows (species) and 31 columns 

(characters), in which quantitative measurements are given as average values of five 

measurements, while qualitative characters are coded into binary states (0 or 1), 

usually used for the presence or absence of the feature, or into multistates (0 to n) for 

character that have more than two states. The complete data matrix is given in 

Appendix C. For calculating the average similarity between OUTôs and constructing 

the phenetic tree, we have used clustering and UPGMA methods (Unweighted Pair 

Group Method with Arithmetic Mean), together with Gower General Similarity 

Coefficient, which is commonly used and the most suitable coefficient for the mixed 

data (including binary states, multi states and missing data). Data was processed by 

MVSP program (Multivariate Statistical Package, Version 3.22 by Kovach 

Computing Services). Besides, Principal Components Analysis method (PCA) was 

used to examine the multidimensional relations of OUTôs and to understand which 

characters are contributing the most to the subgroups formations.  
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CHAPTER 3  

3 RESULT AND DISCUSSION 

3.1. The principal diagnostic characters for the genus Festuca L.  

3.1.1. Morphological characters 

3.1.1.1. Habit  

Fescue grasses are tufted, perennial plants. Tufts could be very large and robust with 

numerous stems or quite minute with very few stems. Usually, lax tufts could be seen 

in the broad-leaved fescues, while dense tufts are common in the narrow-leaved 

fescues (Figure 1.).  

Several fescues in T¿rkiye are stoloniferous, such as F. drymeja Mert. & W. D. J. 

Koch., among the broad-leaved group, and F. pseudorivularis (Markgr.-Dann.) J. 

Erdal, G. Yaprak and M. Doĵan and F. longipanicula Markgr.-Dann., among the 

narrow-leaved group. Basal innovation shoots are intravaginal or extravaginal, rarely 

mixed on the same individual. Extravaginal shoots are usually present in the broad-

leaved fescues and within the narrow-leaved fescues in the majority of the species 

belonging to the F. sect. Aulaxyper. Intravaginal shoots are typical for the narrow-

leaved fescue clade, particularly within the F. sect. Variae and F. sect. Festuca.  The 

broad-leaved fescues usually have long stems, with few nodes, and lengths up to 1 

m or longer, while the narrow-leaved fescues usually have short stems, with 1 or 2 

nodes, rarely reaching up to 1 m, except for the F. heterophylla Lam.  Stems could 

be glabrous, or scabrid just below the panicle, rarely stems are scabrid or hairy all 

along.  
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Figure 1: A Broad-leaved fescue, Festuca sclerophylla Boiss. ex Bisch., Kemah, 

Erzincan (photo by J. Erdal). B Narrow-leaved fescue, Festuca airoides Lam. 

B¿lb¿len Pass, Ardanu­, Artvin (photo by J. Erdal).  

3.1.1.2. Leaf 

Leaves of the fescue grasses are one of the most essential diagnostic features, equally 

or even more important as inflorescences. The usefulness of the leaf morphology as 

well as the anatomy, in fescue diagnosis at all levels of classifications was noticed 

and applied for the first time by Hackel (1882). The principal difference between the 

two main clades within the genus is leaves. Thus, the broad-leaved clade has leaves 

usually broader than 5 mm, while the narrow-leaved clade has leaves narrower than 

5 mm, very often leaf blades in this group have leaf width below 1 mm. Cauline 

leaves generally do not play an important role in diagnosis, except in the case of F. 

heterophylla, which has distinctly different basal and cauline leaves. On the other 

hand, basal leaves are one of the most crucial features in fescue taxa delimitation. 

The level of openness of the leaf sheaths is one of the diagnostic characters 

established by Hackel (1882), which is still in use. During our study we observed 

that the level of the leaf sheaths openness can vary depending on the developmental 
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stage of the individual, where older sheaths tend to be more open than younger ones. 

Thus, it is hard to decide how precisely leaf sheath is open or closed in a particular 

taxon. However, if we apply this character in a general way, it is possible to 

differentiate groups that typically have leaf sheaths closed to mouth (such as, F. sect. 

Aulaxyper, F. bushiana (St.-Yves) Tzvelev aggregate or F. pinifolia (Hack. ex 

Boiss.) Bornm. aggregate and groups with sheaths open all over or closed to some 

particular length, usually up to half of the length (F. sect. Variae, the majority of F. 

sect. Festuca and broad-leaved fescues). Also, whether mature leaf blades decay into 

fibers or not is an important feature typical for particular sections and groups. 

Members of F. sect. Aulaxyper, F. pinifolia aggregate, F. bushiana aggregate and 

some representatives of broad-leaved fescues leaf sheaths completely or partially 

decay into fibers. The texture of the sheaths varies from glabrous to less or more 

scabrid or hairy. Leaf blade structure of the broad-leaved fescues is less or more 

unified. Leaves are usually V-shaped, flat, broad, with or without clasping auricles 

at the base. On the contrary, leaf blade shape, anatomical structure and texture are of 

immense importance for recognizing infrageneric groups and separating species 

within the narrow-leaved fescues clade. There are three basic shapes of the leaves in 

narrow-leaved fescues, that depend on the structure and organization of the 

sclerenchyma tissue and are typical for the specific sections of aggregates within 

sections. These are cylindrical, angular and laterally compressed leaf blades and they 

could be observed both from out and on the leaf blade cross-section (Figure 2). 

Cylindrical leaves are typical for the F. sect. Variae, F. pinifolia aggregate and F. 

ovina L. aggregate. In F. sect. Variae a thick, continuous uniform layer of 

subepidermal sclerenchyma tissue is present, and often sclerenchyma strands could 

be found on the ribs on adaxial side of the blade. This seems to be adaptation to harsh 

conditions of the alpine summits and screes where the plant live, such as cold, winds 

and high amounts of UV light.  Similarly, F. pinifolia aggregate has a thick, 

continuous, uniform layer of subepidermal sclerenchyma tissue, but sclerenchyma 

strands on ribs are not common. Again, this looks like adaptation but in this case, to 

the harsh summer conditions along the Taurus Mountains range, and protection 
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against high levels of UV light and water loss. Fescues from F. ovina aggregate are 

found in milder environments, and their subepidermal, sclerenchyma tissue layer is 

usually thinner and sometimes irregular or interrupted. Laterally compressed leaf 

blades are typical for the F. valesiaca Schleich. ex Gaudin, aggregate, common in 

various types of habitats. In this group leaf blades usually contain three well-develop 

subepidermal sclerenchyma strands, located at the base and along the margins of the 

blade, without or with additional layers in between, that in some cases may form 

interrupted irregular ring. F. jeanpertii, as a single representative of the F. 

circummediterranea Patzke aggregate in T¿rkiye, also belongs to this group. 

Angular leaves, most commonly hexagonal are common along the F. sect. 

Aulaxyper. Usually, angular leaf blade contains (5) 7-9 unequal or subequal thin 

sclerenchyma strands. Plants from this group are commonly confined to moist 

habitats. 

 

 

Figure 2: The basic leaf blade shapes in the narrow-leaved fescues: A Angular (F. 

chalcophaea); B Cylindrical (F. uluana); C Laterally compressed (F. valesiaca) 

(Illustration by J. Erdal). 

 

The majority of the fescue taxa have glabrous leaves or scabrid at the very tip, while 

leaves scabrid or hairy all over are less common. The leaf blade color varies between 
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yellowish green, pale green, bright green, dark green, pale glaucous or dark glaucous. 

In some taxa leaf color is constant and specific. However, usually in widespread taxa 

such as, F. valesiaca, different shades of glaucous or green color may exists. Also, 

we have noticed two different forms of glaucous color, the one that is structural, and 

the other caused by pruinosity. Sometimes, leaf blades that are originally green, may 

look as they are glaucous, if they are covered with a thick dusty whitish or grayish 

layer on the top. Therefore, leaf color as a solely diagnostic feature should not be 

used without additional characters considered. Also, the one should be careful with 

defining color in fescues, when working with herbarium samples, since on dry 

material leaf color inevitably changes. However, while green color usually acquires 

lighter yellowish shades, glaucous color in most cases shades away completely and 

glaucous leaves usually become yellowish or pale green. Thus, it is very important 

to photograph the fresh material during collecting or to note the original color of the 

specimen. On the other hand, glaucous color on the spikelets is much more persistent. 

Ligule is usually membranaceous, often short, acute or truncate, occasionally ciliate, 

with or without auricles. The presence or absence of lateral auricles on the ligule is 

also important for distinguishing F. sect. Variae from the rest of the fescues in 

T¿rkiye. 

3.1.1.3. Inflorescence 

The inflorescence type of fescue grasses is panicle (Figure 3). Panicle is usually 

lanceolate, oblong-lanceolate or elliptic-lanceolate, occasionally it can be very long 

and narrow with linear-lanceolate shape, or very broad, sometimes pyramidal, as in 

broad-leaved fescues. Also, panicle can be dense with short branches, dense but 

interrupted or lax. Members of broad-leaved clade particularly have very loose 

inflorescences with very long branches. Branches or the panicle are rarely glabrous, 

usually they are less or more scabrid and in some cases hairy. Spikelets are usually 

ovate-lanceolate, oblong-lanceolate, or elliptic-oblong. The color of the spikelets can 

be yellowish green, bright green, dark green, pale glaucous, dark glaucous, or pale 
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to very dark purple. Green and glaucous spikelets are commonly variegated pale or 

dark violet or rarely brown. In some species spikelets can be less or more pruinose. 

Number of florets per spikelets is 2-10 (14), but most commonly 3-6.  The typical 

structure of the fescue grass spikelet is given in Figure 4.  

 

 

Figure 3: Festuca inflorescences, F. adanensis Markgr.-Dann., Baĸkºy, Taĸkent, 

Konya  (photo by J. Erdal).  

 

Glumes 

Glumes in fescues grasses are unequal or subequal, usually with narrow or broad 

scarious margins. Commonly, glumes are glabrous or scabrid to a particular extent, 

usually at apex, along margins or along veins. Lower glume is typically linear-

lanceolate or lanceolate, with acute apex and one vein. Upper glume is usually 

lanceolate, ovate-lanceolate or oblong-lanceolate, with acute or acuminate tip and 

three veins. Occasionally, length of the upper glume might equals lemmaôs length. 
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Lemma 

Lemma is usually lanceolate to oblong-lanceolate, herbaceous, with narrow or broad 

scarious margins, commonly with 5 veins, with acute or acuminate apex, mucronate 

or awned, with abaxial surface glabrous, scabrid or hairy and glabrous or ciliate 

margins. The length, shape and texture of the lemma are characters commonly used 

in the fescue species differentiation. 

Awn 

Awnôs presence or absence is an important diagnostic feature in fescue grasses (e. g. 

some species are typically awnless, as F. ametystina L. or with exceptionally long 

awns, such as F. sommieri). If present, awn is typically shorter than lemma, 

occasionally equaling in size or up to two times longer than lemma. 

Palea 

Palea membranaceous, typically slightly shorter than lemma, keeled, bidentate, less 

or more scabrid.   

Caryopsis  

Narrowly elliptic or oblong-obovoid, dorsoventrally compressed, less or more 

furrowed on ventral side, glabrous or hairy in the apical part, free or adhered to the 

palea, hilum linear, usually as long as caryopsis. The presence or absence of hairs on 

caryopsis is typical for the particular fescue groups. Also, the length and the shape 

of caryopsis differ between various groups. 
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Figure 4: Festuca spikelet structure: A Spikelet; B Lemma; C Palea; D Upper glume; 

E Lower glume; F Caryopsis; F. decolorata Markgr.-Dann. (Erdal et al., 2022). 

 

3.1.2. Micromorphological characters  

In this study we have examined the micromorphological structure of the lemmas 

(abaxial surface) and leaf blades (abaxial and adaxial surface) in 42 fescue species 

present in T¿rkiye by using scanning electron microscopy (SEM). The overall 

surface structures along with particular cell types were investigated. The summary 

of our observations regarding lemmas is given in Table 2, Figure 5 and Figure 6, leaf 

abaxial surface in Table 3, Figure 7 and Figure 8, and leaf adaxial surface in Table 

4, Figure 9 and Figure 10. The image plates of lemma and leaf blade surfaces belong 

to the representatives of the main infrageneric fescue groups in T¿rkiye. Observed 

structures, cell types and their importance in fescue diagnosis are further discussed 

below.  
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Table 2: The summary of the lemmaôs abaxial surface observations. 

Species 
Long cell 

shape 

Long cell wall 

shape 

Silica 

bodies 

shape 

Prickles 
Crown cell tip 

shape 

Macro 

hairs 

F. gigantea Rectangular Undulate 
Rounded 

to elliptic 
Present Pointed Absent 

F. drymeja Rectangular Undulate Absent Absent Pointed Absent 

F. sclrerophylla Rectangular Undulate Absent Present Pointed Absent 

F. pratensis Rectangular Undulate 
Rounded 

to elliptic 
Present Pointed Absent 

F. arundinacea Rectangular Undulate 
Rounded 

to elliptic 
Present Pointed Absent 

F. uluana 
Oblong, 

elongated 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. artvinensis 
Oblong, 

elongated 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. anatolica Oblong Omega shape 
Rounded 

to elliptic 
Present Conical to pointed Absent 

F. woronowii Oblong Omega shape 
Rounded 

to elliptic 
Present Conical to pointed Absent 

F. amethystina 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. djimilensis 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. heterophylla 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical Absent 

F. decolorata 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. cappadocica 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. chalcophaea 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Present 

F. pseudorivularis 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. longipanicula 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical Absent 

F. glaucispicula 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. timoniona 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical Absent 

F. cratericola 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. bushiana 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. jeanpertii 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. pinifolia  
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 
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Table 2 (Continued). 

Species 
Long cell 

shape 

Long cell wall 

shape 

Silica 

bodies 

shape 

Prickles 
Crown cell tip 

shape 

Macro 

hairs 

F. cataonica 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. punctoria 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. ustulata 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. lazistanica 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Absent 

F. valesiaca 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Absent Conical to pointed Absent 

F. pseudodalmatica 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Absent 

F. callieri 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Absent 

F. elwendiana 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Absent 

F. brunnescens 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. oreophila 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. karsiana 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Absent 

F. airoides 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. ilgazensis 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. pontica 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Conical to pointed Absent 

F. sipylea 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Pointed Absent 

F. adanensis 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Pointed Absent 

F. paphlagonica 
Rectangular to 

oblong 
Omega shape 

Rounded 

to elliptic 
Present Pointed Present 

F. polita 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Pointed Absent 

F. xenophontis 
Rectangular to 

oblong 
Omega shape 

Elliptic to 

reniform 
Present Conical to pointed Present 
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Table 3: The summary of the leaf bladeôs abaxial surface observations. 

Species Surface 
Long cell 

shape 

Long cell wall 

shape 

Short 

cells 

Silica bodies 

shape 

Macro 

hairs 
Stomata 

F. gigantea Heterogenous 
Rectangular 

to oblong 
Undulate Absent 

Elliptical to 

elongated 
Absent Present 

F. drymeja Heterogenous 
Rectangular 

to oblong 
Undulate Absent 

Rounded to 

elliptical 
Absent Present 

F. sclrerophylla Heterogenous 
Rectangular 

to oblong 
Undulate Present 

Elliptical to 

elongated 
Absent Present 

F. pratensis Heterogenous 
Rectangular 

to oblong 
Undulate Present 

Elliptical to 

elongated 
Absent Present 

F. arundinacea Heterogenous 
Rectangular 

to oblong 
Undulate Present 

Rounded to 

elliptical 
Absent Present 

F. uluana Homogenous Oblong Omega shape Absent 
Rounded to 

elliptical 
Absent Absent 

F. artvinensis Homogenous Oblong Omega shape Absent 
Rounded to 

elliptical 
Absent Absent 

F. anatolica Homogenous Oblong Omega shape Absent 
Rounded to 

elliptical 
Absent Absent 

F. woronowii Homogenous Oblong Omega shape Absent 
Rounded to 

elliptical 
Absent Absent 

F. amethystina Heterogenous 
Rectangular 

to oblong 
Omega shape Absent 

Reniform to 

elliptical 
Absent Absent 

F. djimilensis Heterogenous 
Oblong, 

elongated 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. heterophylla Heterogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. decolorata Heterogenous 
Oblong, 

elongated 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. cappadocica Heterogenous 
Rectangular 

to oblong 
Omega shape Present 

Reniform to 

elliptical 
Absent Absent 

F. chalcophaea Heterogenous 
Rectangular 

to oblong 
Omega shape Present 

Reniform to 

elliptical 
Absent Absent 

F. pseudorivularis Heterogenous 
Oblong, 

elongated 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. longipanicula Heterogenous 
Rectangular 

to oblong 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. glaucispicula Heterogenous 
Rectangular 

to oblong 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. timoniona Heterogenous 
Oblong, 

elongated 
Omega shape Present 

Rounded to 

elliptical 
Absent Absent 

F. cratericola Homogenous Oblong Omega shape Absent 
Rounded to 

elliptical 
Absent Absent 

F. bushiana Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. jeanpertii Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Elliptical to 

reniform 
Absent Absent 

F. pinifolia  Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded Absent Absent 
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Table 3 (Continued). 

Species Surface 
Long cell 

shape 

Long cell wall 

shape 

Short 

cells 

Silica bodies 

shape 

Macro 

hairs 
Stomata 

F. cataonica Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Absent Absent 

F. punctoria Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Absent Absent 

F. ustulata Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Absent Absent 

F. lazistanica Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Absent Absent 

F. valesiaca Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. pseudodalmatica Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Absent Absent 

F. callieri Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. elwendiana Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. brunnescens Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. oreophila Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. karsiana Homogenous 
Rectangular 

to oblong 
Omega shape Absent Rounded  Present Absent 

F. airoides Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. ilgazensis Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. pontica Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. sipylea Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Present Absent 

F. adanensis Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Present Absent 

F. paphlagonica Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. polita Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

F. xenophontis Homogenous 
Rectangular 

to oblong 
Omega shape Absent 

Rounded to 

elliptical 
Absent Absent 

 

 

 

 



 

 

31 

Table 4: The summary of the leaf bladeôs adaxial surface observations. 

Species Short cells Macro hairs Stomata 

F. gigantea Present Present, sparse Present 

F. drymeja Present Absent Present 

F. sclrerophylla Present Present Present 

F. pratensis Present Present, sparse Present 

F. arundinacea Present Present, sparse Present 

F. uluana Present Present, dense, long Present, sparse 

F. artvinensis Present Present, dense, long Present, sparse 

F. anatolica Present Present, dense, long Present, sparse 

F. woronowii Present Present, sparse, short Present, sparse 

F. amethystina Absent  Present, dense, short Present, sparse 

F. djimilensis Absent Present, dense, short Present, sparse 

F. heterophylla Absent  Present, sparse, long Present, dense 

F. decolorata Absent  Present, sparse, short Present, sparse 

F. cappadocica Absent  Present, sparse, short Present, sparse 

F. chalcophaea Absent  Present, dense, long Present, sparse 

F. pseudorivularis Absent  Present, sparse, short Present, sparse 

F. longipanicula Absent  Present, dense, long Present, sparse 

F. glaucispicula Absent  Present, dense, long Present, sparse 

F. timoniona Absent  Present, sparse, short Present, sparse 

F. cratericola Absent Present, sparse, short Present, sparse 

F. bushiana Absent Present, sparse, short Present, dense 

F. jeanpertii Absent Present, dense, short Present, dense 

F. pinifolia  Absent Present, dense, short Present, dense 

F. cataonica Absent Present, dense, short Present, dense 

F. punctoria Absent Present, dense, long Present, dense 

F. ustulata Absent Present, sparse, long Present, dense 

F. lazistanica Absent Present, sparse, short Present, dense 

F. valesiaca Absent Present, sparse, short Present, sparse 

F. pseudodalmatica Absent Present, sparse, short Present, sparse 

F. callieri Absent Present, sparse, short Present, sparse 

F. elwendiana Absent Present, dense, long Present, sparse 

F. brunnescens Absent Present, sparse, short Present, sparse 

F. oreophila Absent Present, sparse, short Present, sparse 

F. karsiana Absent Present, sparse, short Present, sparse 

F. airoides Absent Present, sparse, short Present, dense 

F. ilgazensis Absent Present, dense, long Present, sparse 

F. pontica Absent Present, sparse, short Present, sparse 

F. sipylea Absent Present, dense, short Present, sparse 

F. adanensis Absent Present, sparse, short Present, dense 

F. paphlagonica Absent Present, sparse, short Present, sparse 

F. polita Absent Present, dense, short Present, dense 

F. xenophontis Absent Present, sparse, short Present, sparse 
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Surface types 

In fescue grasses there are two main types of the micromorphological surfaces, 

homogenous and heterogenous. Lemma surface is always heterogeneous, while leaf 

blade surface could be homogenous or heterogeneous depending on the presence or 

absence of the sclerenchyma tissue (Ort¼n®z and Fuente, 2010). We have observed 

heterogeneous leaf blade surface in F. subgen. Schedonorus, F. subgen. 

Drymanthele, F. subgen. Leucopoa, while in F. subgen. Festuca both surfaces are 

present. Members of F. sect. Variae and F. sect. Festuca have homogeneous leaf 

blade surface, while members of F. sect. Aulaxyper have a heterogeneous leaf blade 

surface.  

Long cells 

Long cells are the main structural elements of the epidermal surface in both lemma 

and leaf blades. They differ in shape, length and cell wall margins shape. Long cells 

on the leaf blade, are usually elongated and rectangular to oblong in most of the 

fescue species in T¿rkiye. Cell wall margins are usually undulate or in the shape of 

omega symbol (ɋ), in some cases, cell walls could be exceptionally thick. Long cells 

are less or more typical for the particular fescue groups and could be useful as 

diagnostic characters.   

Short cells 

The main difference between the short cells and the long cells is their relative size 

(Snow, 1996). They are present in the leaf-blade epidermis, but their shape and 

density vary. We saw that their presence was more often in the broad-leaved clade 

than in the narrow leaved clade, and on the abaxial surface more often than on the 

adaxial surface.  

Crown cells 

Crown cells are structures commonly seen on lemma, with circular base, conical 

shape and with or without the pointed tip. They were present in all fescue taxa that 

we have examined and in the most cases they have a pointed tip. 
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Prickles 

Prickles are hook-like structures, with swollen base, usually appearing on the lemma 

in most of the species we have observed. The shape and structure of prickles is less 

or more constant among taxa, while their density significantly varies. In F. subgen. 

Festuca prickles are normally located at the tip of the lemma below and along the 

awn, while in the F. subgen. Schedonorus, F. subgen. Drymanthele and F. subgen. 

Leucopoa they can be found all over the lemma surface. 

Macro-hairs 

The macro-hairs are typically present on the abaxial side of the leaf blade, and 

particularly on the inner ridges (ribs). We have observed the great variation in hairs 

shape, length, thickness and density among the fescues in T¿rkiye. Hairs can be 

sparse or very dense, short or long, thick or thin, with broad flat base or occasionally 

bulbous. Macro-hairs type could be very useful diagnostic feature on different levels 

of classification. On the other hand, macro-hairs are not commonly present on the 

lemma, with the exception of several species, such as F. paphlagonica (St.-Yves) 

Markgr.-Dann. 

Silica bodies 

Silica bodies are structures occurring in all examined surfaces. However, they are 

more common on the lemma and abaxial surface of the leaf blade. Their shape and 

density significantly vary among taxa, which makes them useful diagnostic feature. 

Silica bodies have different shapes such as: rounded, reniform, elliptical or 

elongated, with transitional forms or more than one form present in the specific 

taxon. 

Stomata 

Stomata are dominantly present on the adaxial surface of the leaf blade, and 

consistently in the zone between inner ridges (ribs), typically organized in rows. On 

abaxial surface stomata are seen in the broad-leaved fescues (F. subgen. 

Schedonorus, F. subgen. Drymanthele, F. subgen. Leucopoa), while in the narrow-
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leaved fescues F. subgen. Festuca, we did not observe stomata on the abaxial surface 

of the leaves. 

 

 

Figure 5: Abaxial lemma surface in the broad-leaved fescues (1000X magnification). 

A F. subgen. Schedonorus, F. sect. Plantynia (F. gigantea (L.) Vill.). B F. subgen. 

Schedonorus, F. sect. Schedonorus (F. arundinacea). C F. subgen. Drymanthele (F. 

drymeja). D F. subgen. Leucopoa (F. sclerophylla). Abbreviations: long cells (lc), 

crown cells (cc), prickles (p). 
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Figure 6: Abaxial lemma surface in the narrow-leaved fescues, F. subgen. Festuca, 

(1000X magnification). A F. sect. Festuca, F. circummediterranea aggregate (F. 

jeanpertii ). B F. sect. Festuca, F. valesiaca aggregate (F. valesiaca). C F. sect. 

Festuca, F. bushiana aggregate (F. cratericola Markgr.-Dann.). D F. sect. Festuca, 

F. pinifolia aggregate (F. pinifolia). E F. sect. Festuca, F. ovina aggregate (F. 

airoides Lam.). F F. sect. Variae (F. artvinensis Markgr.-Dann.). G F. sect. 

Aulaxyper, F. subsect. Exaratae St.-Yves (F. amethystina L.). H F. sect. Aulaxyper, 

F. rubra L. aggregate (F. pseudorivularis). I F. sect. Aulaxyper, F. chalcophaea V. 

I. Krecz. & Bobr. aggregate (F. chalcophaea). Abbreviations: long cells (lc), crown 

cells (cc), prickles (p), silica bodies (sb).  
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Figure 7: Abaxial leaf blade epidermis surface in the broad-leaved fescues (1000X 

magnification). A F. subgen. Schedonorus, F. sect. Plantynia (F. gigantea). B F. 

subgen. Schedonorus, F. sect. Schedonorus (F. arundinacea). C F. subgen. 

Drymanthele (F. drymeja). D F. subgen. Leucopoa (F. sclerophylla). Abbreviations: 

long cells (lc), silica bodies (sb), stomata (s). 
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Figure 8: Abaxial leaf blade surface in the narrow-leaved fescues, F. subgen. 

Festuca, (1000X magnification). A F. sect. Festuca, F. circummediterranea 

aggregate (F. jeanpertii ). B F. sect. Festuca, F. valesiaca aggregate (F. valesiaca). 

C F. sect. Festuca, F. bushiana aggregate (F. cratericola). D F. sect. Festuca, F. 

pinifolia aggregate (F. pinifolia). E F. sect. Festuca, F. ovina aggregate (F. airoides). 

F F. sect. Variae (F. artvinensis). G F. sect. Aulaxyper, F. subsect. Exaratae (F. 

amethystina). H F. sect. Aulaxyper, F. rubra L. aggregate (F. pseudorivularis). I F. 

sect. Aulaxyper, F. chalcophaea aggregate (F. chalcophaea). Abbreviations: long 

cells (lc), silica bodies (sb), macro hairs (mh).  
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Figure 9: Adaxial leaf blade epidermis surface in the broad-leaved fescues (1000X 

magnification). A F. subgen. Schedonorus, F. sect. Plantynia (F. gigantea). B F. 

subgen. Schedonorus, F. sect. Schedonorus (F. arundinacea). C F. subgen. 

Drymanthele (F. drymeja). D F. subgen. Leucopoa (F. sclerophylla). Abbreviations: 

long cells (lc), silica bodies (sb), macro hairs (mh). 
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Figure 10: Adaxial leaf blade surface in the narrow-leaved fescues, F. subgen. 

Festuca, (1000X magnification). A F. sect. Festuca, F. circummediterranea 

aggregate (F. jeanpertii ). B F. sect. Festuca, F. valesiaca aggregate (F. valesiaca). 

C F. sect. Festuca, F. bushiana aggregate (F. cratericola). D F. sect. Festuca, F. 

pinifolia aggregate (F. pinifolia). E F. sect. Festuca, F. ovina aggregate (F. airoides). 

F F. sect. Variae (F. artvinensis). G F. sect. Aulaxyper, F. subsect. Exaratae St.-

Yves (F. amethystina L.). H F. sect. Aulaxyper, F. rubra L. aggregate (F. 

pseudorivularis). I F. sect. Aulaxyper, F. chalcophaea (F. chalcophaea). 

Abbreviations: long cells (lc), silica bodies (sb), macro hairs (mh), short cells (sc), 

stomata (s).  
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3.2. Multivariate analyses 

3.2.1. Cluster analysis and UPGMA phenogram 

The result of the cluster analysis, based on UPGMA method and Gower General 

Similarity Coefficient is presented in the form of a phenogram (Figure 11). The 

complete similarity matrix table is given in Appendix D. As it could be seen in Figure 

11, a line drawn at 0.54 similarity divides tree in two main subgroups, which 

represent two main clades in the genus Festuca, the broad-leaved fescues (clusters 

A) and the narrow-leaved fescues (cluster B). Cluster B corresponds to the F. subgen. 

Festuca. The following line at 0.80 similarity separates the broad-leaved clade into 

three groups that correspond to subgenera F. subgen. Drymochloa, F. subgen. 

Leucopoa and F. subgen. Schedonorus. In Figure 12, within the F. subgen. Festuca 

three clusters could be seen at 0.70 similarity line, that represent sections: F. sect. 

Aulaxyper, F. sect. Variae and F. sect. Festuca.  Therefore, we can conclude that 

main infrageneric groups of the genus Festuca, present in T¿rkiye, such as subgenera 

and sections are well defined and distinguishable based on the morphological and 

anatomical data. 
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Figure 11: UPGMA phenogram: Infrageneric grouping of the genus Festuca L. in 

T¿rkiye.  
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Figure 12: UPGMA phenogram: Grouping within the F. sect. Festuca in T¿rkiye. 
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3.3.2. Principal component analysis 

Principal component analysis (PCA) was performed to indicate the characters 

contributing the most to the formation of the different clusters, within the genus 

Festuca. The complete PCA similarity matrix is given in Appendix E, while the 

summary of the eigenvalues, percentages and cumulative percentages (eigenvalues 

> 1) is given in Table 5. According to the results, the first seven axis of PCA, explains 

80,031% of the morphometric variation in the genus Festuca in T¿rkiye.   

 

Table 5: Eigenvalues, percentages and cumulative percentages (Eigenvalues > 1). 

Eigenvalues        

 Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 

Eigenvalues 10,537 4,647 2,73 2,476 2,007 1,333 1,08 

Percentage 33,989 14,99 8,807 7,988 6,473 4,3 3,484 

Cum. Percentage 33,989 48,98 57,786 65,774 72,247 76,547 80,031 

 

Based on the PCA variable loadings on the first seven axis, the original characters 

which contribute the most to the principal components formation and data variance 

explanations are: plant habit (densely tufted or laxly tufted); stolons (presence or 

absence); basal innovation shoots position (intravaginal or extravaginal); leaf sheaths 

openness (from open all over to completely closed to mouth) and spikeletôs color, 

that could be seen in various shades of green, glaucous or purple. 
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3.3. Notes on ecology, phytogeography, endemism and conservation  

3.3.1. Phytogeography and distribution ranges 

During our field studies and herbaria surveys we have detected fescue taxa presence 

within 74 provinces (91,3%) of T¿rkiye. We did not come across any fescues record 

from Gaziantep, ķanlēurfa, Kilis, Siirt, Batman, Diyarbakēr and Mardin.  

Nevertheless, we do not exclude possibility of fescue presence in these provinces. 

Because the patches of suitable habitats for the fescues do exist within these areas, 

as well. The fescue taxa are present in all three phytogeographic regions of T¿rkiye, 

Euro-Siberian, Mediterranean and Irano-Turanian and in 28 out of 30 grid squares, 

established by Davis (1965). There are no fescue records only from A10 and C8 

squares. From 59 fescue taxa known in T¿rkiye, 25 taxa (42.37%) are confined to 

Euro-Siberian region, 10 taxa (16,95%) to Mediterranean region and 14 taxa (23,73 

%) to Irano-Turanian region, while 9 (15.79%) taxa are widespread throughout two 

or all three phytogeographic regions. At the same time 30 taxa (50,85%) are 

endemics. From which 19 taxa are endemic species, eight taxa endemic subspecies 

and three taxa endemic varieties. Most of the endemic taxa are known only from a 

single location, single mountain summit, or a few peaks of the single mountain range 

and have very limited distribution area. 

3.3.2. Habitat and ecology 

According to our field observations, fescue species in T¿rkiye grow in various 

habitat types, reaching from the sea level up to the mountain summits. The majority 

of the species prefer highlands and inhabit alpine steppe, rocky slopes and screes 

(Figure 13). A few fescue species are present in the Central Anatolian steppe or along 

the seacoast. F. beckeri is growing at sea level, on the sand dunes, along the Black 

Sea coast on the European side of T¿rkiye. F. sclerophylla is the only broad-leaved 

fescue in T¿rkiye which grows on dry rocky slopes and screes in the Irano-Turanian 
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phytogeographic zone, with distribution range from Central and East Anatolia, Iran, 

Central Asia to Afghanistan, at 1500-3000 m elevations. The rest of the broad-leaved 

species, F. gigantea, F. arundinacea, F. pratensis and F. drymeja are generally 

widespread fescues. In T¿rkiye, they are mostly present in the zone of the wet Black 

Sea climate, at low elevations along the North coast of T¿rkiye. However, these 

species may often spread through the patches of suitable habitat, such as wetlands 

and river sides, deep into the Central and Southeast Anatolia. 

 

 

Figure 13: Fescues in the alpine steppe. Yedigºller, Ispir, Erzurum (photo by J. 

Erdal). 
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Representatives of F. sect. Aulaxyper are commonly found in the North Anatolia. 

However, fescues of the F. rubra aggregate prefer woodland habitats and mid-high 

elevation, up to 1500 m, while fescues of the F. chalcophaea aggregate prefer 

highlands, above the forest level and grow on the alpine belt of the mountains in the 

North and Northeast Anatolia, from 1500-3000 m, with F. chalcophaea spreading 

towards East and Southeast Anatolia and F. cappadocica (Hack.) Markgr.-Dann., 

which is endemic of Mount Erciyes and possibly Mount Hasan. Species of F. 

subsect. Exaratae, F. amethystina L. and F. djimilensis Boiss. & Balansa are 

highland meadow species of Northeast Anatolia. F. jeanpertii is a typical 

Mediterranean species, growing on the calcareous rocks at mid-low elevations, 500-

1800 m, on the mountains along the Mediterranean coast. F. pinifolia aggregate is 

also common in the Mediterranean phytogeographic region on the calcareous rocks 

and screes in the upper belt (above 2000 m) of the Taurus Mountains range and its 

extensions, with exception of the F. punctoria Sm. that reaches far north and grows 

on limestone rocks and sands of Mount Uludaĵ, and summits of the Inner Aegean 

region of T¿rkiye. F. sect. Variae species are present in the North, Northeast, Central 

and East Anatolian mountains on alpine rocks and screes usually between 2000-3000 

m. The species of F. ovina aggregate are typically present in various parts of the 

country. F. adanensis is growing along the Taurus Mountain range but being more 

common at its northern side and reaching north to the southern edge of the Anatolian 

diagonal, and towards south along the Nur Mountains in Hatay province. F. sipylea 

(Hack.) Markgr.-Dann. is confined to the low mountains at the back of the Aegean 

coast and elevation around 1000 m, while F. polita (Hal§csy) Tzvelev, is growing 

on the Mount Ida, at elevations up to 1700 m. The rest of the aggregate F. airoides, 

F. xenophontis Markgr.-Dann. and F. paphlagoinca (St.-Yves) Markgr.-Dann. are 

mostly confined to the North and Northeast Anatolian alpine zone, while F. pontica 

E. Alexeev ex Markgr.-Dann., usually grows on the wet cervices along the creek 

valleys, at lower and mid elevations.  F. valesiaca is the most common and 

widespread fescue species in T¿rkiye and it grows in almost all parts of the country 

from 200-2000 m, occasionally up to 2800 m. It is one of the important elements of 
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Central Anatolian steppe. Also, it could be found in the open areas of pine, fir  or oak 

woods and different types of soils and rocks. F. callieri (Hack.) Markgr. is also 

common in the Central and North Anatolia, while the rest of the F. valesiaca 

aggregate is mostly confined to the East and Southeast Anatolia. F. karsiana E. B. 

Alexeev is only found in the Sarēkamēĸ region growing under the P. sylvestris woods. 

F. brunnescens (Tzvelev) Galushko, is the element of alpine steppes of the East 

Anatolia, while F. elwendiana Markgr.-Dann. is more commonly found on rocky 

alpine steppe and rocky slopes in the same region. F. oreophila Markgr-Dann. is 

widespread on the East and Southeast Anatolian mountains, where it could be found 

up to 4000 m elevation.  

It seems that the fescue species growing in T¿rkiye are not particularly salt tolerant. 

We did not detect any fescues at lowlands within the Tuz Gºl¿ (Salt Lake) zone. We 

found only F. callieri subsp. callieri on the hills surrounding the most north sides of 

the basin. Also, F. beckeri that grows on the sand dunes of the Black Sea coast, is 

usually found towards inlands, away from the influence of the waves and salty water 

on the sides of the rivers and streams entering the sea. The fescue species in the 

Mediterranean phytogeographic zone seems to be calcicole, while species of the 

Black Sea region are mainly calcifuge. Besides, we have observed that fescue species 

especially grow well on volcanic sands and rocks, and they are dominant vegetation 

element of some volcanic mountains, such as, Mount Erciyes, Mount S¿phan or 

Nemrut Caldera. For example, the Mount Erciyes is inhabited in the lower zones 

(1200-2200 m) by F. valesiaca and F. callieri subsp. zederbaueri Markgr.-Dann. 

From 2300-2500 m F. cappadocica is becoming the dominant element, and from 

2500-3000 m F. cappadocica, F. woronowii Hack. subsp. argea Markgr.-Dann. and 

F. cratericola are found growing together. This kind of habitat partitioning along the 

elevation gradient we have also observed on the mountains of the Northeast and East 

Anatolia, where species belonging to the different fescue sections or aggregates form 

communities at particular elevations.  

We have observed that fescues are often dominant vegetation element in the alpine 

zones and particularly summit areas of the mountains. They usually form 
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communities with different species of Astragalus L., Acantholimon Boiss., Thymus 

L. and other genera of grasses (Figure 14). During our field studies we noted that 

fescue species in particular habitat usually do not appear gradually. It seems that in 

each phytogeographical zone and each mountain summit almost an elevation line 

could be drawn under which there is no fescues present at all, and above which fescue 

species suddenly become abundant, if not dominant. Another coincidence, or a 

possibly rule, is that very often the below zone of the fescue species, we found 

common another kind of grass species, such as Koeleria Pers., Stipa L., Poa L., 

Bromus L., etc., which we almost used as an indicator that we are on the right track 

to find fescues at highest elevation.  

  

 

Figure 14: Fescues growing in the community with Astragalus sp., Acantholimon 

sp., and Thymus sp. on the foothills of the Mount Erciyes, Develi, Kayseri (photo by 

J. Erdal). 
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Since fescues are typically cold zone grasses, it appears that the main limitation 

factors for their growth are temperature and drought (Martiniello and DôAndrea, 

2006). Although, some fescue species are found in dry areas with exceptionally hot 

summers, their growing season is shifted towards the earlier months of the year, 

usually in the late spring to early summer. 

On the fescue samples that we have collected at least two different fungus types 

could be seen, causing deformations on the seeds and stems. Fungus growth was 

particularly common on the samples coming from the wet climate of Black Sea 

region. The epichlo± endophytes represented by fungal genera Epichlo± and 

Neotyphodium developed symbiotic relations with many temperate pasture grasses, 

including Festuca and Lolium species. Usually, the role of epichloae is to provide 

protection to host grasses against insects. Nevertheless, some of the anti-insect 

alkaloids which they produce can cause negative effects to the health and 

reproduction of livestock (Schardl, 2009). It was seen that consumption of fescue 

infested by the fungal endophyte Neotyphodium coenophialum, can cause poisoning 

in animals by ergoline and ergopeptine alkaloids (Sebastian, 2007). Considering that 

fescues are one of the dominant grasses in the highland animal pasture sources in 

T¿rkiye, fungus species present on them should be more carefully studied.  

Furthermore, inside the fescue tufts during our field sampling we came across 

various insects and spiders, as fully grown individuals or in other developing stages 

and their nests and eggs. Thus, it seems that various organisms use fescue tufts as a 

shelter, for laying eggs, or as a food source.  

Eventually, we believe that the ecology of fescue species, the way they make habitat 

partitioning between each other; how they coexist or compete with other grass 

genera; how they form communities with other plant genera; their host-parasite 

relations with fungi species; or their relations with animal species particularly spiders 

and insects, unlock completely new fields of study. These kinds of studies most 

certainly should be done in the future for aiding a better understanding of fescue 

species evolution and coevolution with other organisms and formation of current 

species adaptation features and distribution ranges. Eventually, profound vegetation 
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studies are needed to understand relations between different fescue species and 

infrageneric groups, their relations with other organisms and their roles in forming 

ecological communities. 

3.3.3. Conservation 

Even though fescue grasses are well adapted to harsh conditions and persist in the 

quite unwelcoming habitats, they are not without the threats. In the course of our 

field investigations, we identified overgrazing, global warming, urbanization, 

tourism and various infrastructure construction projects as main threats to fescue 

species in T¿rkiye. 

Overgrazing is identified as one of the main contributors to grassland degradation. 

Because it leads to vegetation cover reduction and soil disturbance by crushing, 

reducing water infiltration, and increasing susceptibility of soils to erosion (Lu et al., 

2017). We observed that fescue species are very heavily grazed throughout the 

season, since they represent one of the main fed sources for the animal husbandry in 

the Central Anatolian steppe as well as the mountain regions (Figure 15). Even 

though fescue grasses have strong roots and tufted form, that regrows within a 

season, constantly repeated heavy grazing eventually might damage the roots. Also, 

because inflorescences are constantly removed by grazing plant does not grow long 

enough to form and mature seeds. In this way grazing affects both survival of the 

existing plants and their reproduction. In many places especially within Central, East 

and South Anatolia we had difficulty to find complete fescue samples with fully 

grown inflorescence. Even though, we visited the same localities in a few 

consecutive years and in different periods of the growing season. 

Global warming is another, serious threat to fescues in T¿rkiye since it is expected 

to inflict serious negative climate changes in the country. According to the 

predictions, there is a trend of decrease in the amount of rainfall throughout T¿rkiye, 

particularly in the central and southern parts of Anatolia and Tigris-Euphrates Basin.  



 

 

51 

 

Figure 15: Animal herds grazing on the fescues. A Eĵribel Pass, ķebinkarahisar, 

Giresun. B B¿lb¿len Pass, Ardanu­, Artvin. C Geyik Mountains, G¿ndoĵmuĸ, 

Antalya (photos by J. Erdal). 
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Besides, increase in the temperature during winter and decrease in the amount of 

snow, which is important water source throughout the year, are expected in the same 

areas. Simultaneously, the increased amount of precipitation is expected in the west 

and north coastal parts of Anatolia, during summer months (Demircan et al., 2017). 

Presumably, climate change will severely affect fescue species in T¿rkiye since the 

majority of them are growing in the alpine zone of the mountains. Due to global 

warming distribution ranges of high elevation species are expected to shift upwards 

and shrink (Cotto et al., 2017). Therefore, fescue species in the alpine zone will suffer 

from a decrease in the habitat quality and size. We believe that especially local 

endemic species, known from a single location or very few locations, along the 

Taurus Mountains range and its extensions towards Central Anatolia are threatened 

by habitat loss due to global warming. Studies regarding conservation of these taxa 

should be urgently conducted because habitat loss of high-elevation plants due to 

climate change in some cases happens very fast, much faster than the plants are able 

to adapt (Cotto et al., 2017). 

At last, urbanization, tourism and large infrastructure projects constructions, which 

are usually interconnected to different extents, represent threats to fescue species. 

What we have seen during our field research is that in many parts of the country 

various construction project are or were conducted, within the fescueôs habitats. For 

creating better connectivity of these areas and increasing road security during winter 

months, a series of roads and tunnels are created to bypass or secure mountain passes. 

Also, in the recent years winter tourism in T¿rkiye is on the raise as well as the 

mountain summer tourism. As a consequence, numerous hotels, private homes, 

skiing centers, with ski runs, cable cars and accompanying tourism facilities are built 

or are under construction at mountain summits. Besides, in order to increase traffic 

security and satisfy need for energy demand, various types of roads, tunnels, 

protective barriers, hydroelectric dams and facilities are built in the valleys of the 

rivers. All kind of constructions, inevitably cause some amount of habitat 

destruction. Later, increased presence of the people, urbanization and tourism may 

bring additional pollution and pressure on fescue habitats. Due to that, some very 
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rare fescue species which are known from a single location, such as F. decolorata 

from Mount Uludaĵ or F. ilgazensis Markgr.-Dann. from Yurduntepe Summit (Ilgaz 

Mountains), should be taken into consideration for applying urgent conservation 

measures. Otherwise, they could be easily wiped out in the near future because of 

tourism, urbanization and construction pressure.  

Currently, only two Festuca species known from T¿rkiye have been officially 

assessed for The IUCN Red List of Threatened Species, F. xenophontis and F. 

pontica (Ekim et al., 2014). Both species have Endangered (EN) status at the global 

level, with decreasing population trends. At the national level, 33 fescue taxa had 

been assessed for the Red Data Book of Turkish Plants (Ekim et al., 2000). From 

these two taxa have been listed as DD (Data Deficient), two taxa as CR (Critically 

Endangered), four taxa as EN (Endangered), eight taxa as Vulnerable (VU) and 17 

taxa as Lower Risk (LR), from which seven taxa are conservation dependent (cd), 

four taxa are near threatened (nt) and six taxa are least concerned (lc). In the present 

study we evaluated all the fescue taxa in T¿rkiye according to the guidelines listed 

in the IUCN Red List Categories and Criteria, Version 15 (IUCN, 2022) and we have 

proposed the IUCN categories for the taxa at the national level (Table 6). 

Accordingly, at the national level we have proposed DD (Data Deficient) status for 

five taxa (8,47%), CR (Critically Endangered) for seven taxa (11,86%), 

(Endangered) EN for 17 taxa (28,81%), VU (Vulnerable) for eight taxa (13,56%), 

NT (Near Threatened) for three taxa (5,08%) and LC (Least concerned) for 18 taxa 

(30,51%). Currently, based on our evaluations, 69,49 % of fescue taxa in T¿rkiye are 

under some level of existing or potential threats, and qualify for the IUCN Threat 

Categories at the national level.  

 

 

 



 

 

54 

Table 6: Festuca L., taxa present in T¿rkiye, their distribution data and proposed 

IUCN threat categories with criteria. 1.Taxa; 2. Distribution range according to 

Davisôs grid square system (1965); 3. Endemics (E); 4. Phytogeographic region in 

which taxa are present: Euro-Siberian (ES); Irano-Turanian (IT); Mediterranean (M); 

5.Threat categories according to the Turkish Red Data Book (Ekim et al., 2000); 6. 

Proposed threat categories for national scale; 7. IUCN red list criteria (2022); 8. 

Additional comments and main threats (overgrazing (OG), global warming (GW), 

fires (F), urbanization (U), tourism (T), constructions (C) and mining (M)). 

 

1 2 3 4 5 6 7 8 

F. gigantea 
A1,2 (E), A2 (A), 

A6-9; B1,7,9 
- 

ES, 

IT 
- LC 

Widely 

distributed 
Common in the suitable habitat. 

F. pratensis A7-9; B5-9; C9-10 - 
ES, 

IT 
- LC 

Widely 

distributed 
Common in the suitable habitat. 

F. arundinacea 

A1,2 (E), A2 (A), 

A4, 5, 8,9; B1-9; 

C2,4-6,9,10 

- 

ES, 

IT, 

M 

- LC 
Widely 

distributed 
Common in the suitable habitat. 

F. drymeja  
A1,2 (E), A1,2(A), 

A3-8; B8; C5,6 
- 

ES, 

IT, 

M 

- LC 
Widely 

distributed 
Common in the suitable habitat. 

F. sclerophylla  A9; B6-9 - IT - LC 
Widely 

distributed 
Common in the suitable habitat. 

F. uluana A2 (A), A3 E ES 
LR 

(nt) 
EN 

B1, B2, ab 

(i,ii,iii,iv)  

Present only in the two mountain summits. 

Threatened by OG and habitat loss due to GW, 

U, T and C.  

F. artvinesis A8,9 - ES - VU 
B2, ab 

(i,ii,iii,iv)  

Confined to N.E. Anatolia and Transcaucasia. 

Threatened by OG and habitat loss due to U, 

T, and C. 

F. anatolica                  

subsp. anatolica 
B3,6,7; C2,5,6 E 

M, 

IT 

LR 

(lc) 
NT 

Widely 

distributed 

Confined to Taurus Mountains and Anatolian 

diagonal. Potentially threatened by OG and 

habitat loss due to GW, F, U, T and C. 

F. anatolica  

subsp. borealis 
A7; B7,8 E IT 

LR 

(cd) 
VU 

B1, B2, ab 

(i,ii,iii,iv)  

Confined to N.E. Anatolia. Threatened by OG 

and habitat loss due to U, T and C. 

F. woronowii 

subsp. woronowii 
A8,9 - ES VU LC 

Widely 

distributed 

Confined to N.E. Anatolia and Caucasus. 

Common in the suitable habitat. 

F. woronowii  

subsp. turcica 
A4,5,7 E ES 

LR 

(nt) 
VU 

B1, B2, ab 

(i,ii,iii,iv)  

Present at summits of N. Anatolia. Threatened 

by OG and habitat loss due to U, T, and C. 

F. woronowii 

subsp. argaea 
B5 E IT 

LR 

(cd) 
CR 

B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Mount Erciyes. 

Threatened by OG and habitat loss due to GW, 

U, T and C.  

F. woronowii 

subsp. caucasica 
B9 - IT - EN 

B1, B2, ab 

(i,ii,iii,iv)  

Confined to N.E. Anatolia and Caucasus. 

Common in the suitable habitat. In T¿rkey 

known from two locations. Threatened by OG, 

and habitat loss due to GW.  

F. woronowii 

subsp. rizensis 
A8 E ES - EN 

B1, B2, ab 

(i,ii,iii,iv)  

Confined to N.E. Anatolia. Threatened by 

habitat loss due to U, T and C. 

F. decolorata A2 (A) E ES CR CR 
B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Mount Uludaĵ. 

Threatened by OG and habitat loss due to GW, 

U, T and C. 

F. cappadocica B5 E IT 
LR 

(cd) 
EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known only from two summits in C. Anatolia. 

Threatened by OG and habitat loss due to GW, 

U, T and C.  

F. chalcophaea 

subsp. chalcophaea 
A8,9; B7-10; C9 - IT - LC 

Widely 

distributed 

Confined to Transcaucasia and N. Iran and N. 

Iraq. Widespread and common in the suitable 

habitat. 

F. chalcophaea 

subsp. euryphylla 
A7,8 E IT - EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known from few locations in N.E. Anatolia. 

Threatened by OG and habitat loss due to U, T 

and C.  
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Table 6 (Continued). 

 

1 2 3 4 5 6 7 8 

F. pseudorivularis A2 (A) E ES CR EN 
B2, ab 

(i,ii,iii,iv)  

Endemic of Mount Uludaĵ. Threatened 

by OG and habitat loss due to U, T, and 

C.    

F. longipanicula A4,5; B4 E ES, IT 
LR 

(nt) 
VU 

B1 ab 

(i,ii,iii,iv)  

Confined to few locations in Central N. 

Anatolia. Threatened by OG and habitat 

loss due to U, T, and C.  

F. glaucispicula A3-6; B5-7; C5 E ES, IT 
LR 

(lc) 
LC 

Widely 

distributed 
Common in the suitable habitat. 

F. ziganensis A4, A8 E IT VU DD 
Doubtfully 

present 

Known only from two locations. Not 

found recently. 

F. timoniona A4 E ES - DD - Known only from the type location.  

F. heterophylla 
A2 (E), A2 (A), A3-

8; B1,3,5 
- ES - LC 

Widely 

distributed 

Common in N. Anatolia and suitable 

patches of habitat in adjacent C.Anatolia. 

F. pseudorivularis A2 (A) E ES CR EN 
B2, ab 

(i,ii,iii,iv)  

Endemic of Mount Uludaĵ. Threatened 

by OG and habitat loss due to U, T, and 

C.    

F. amethystina  

subsp. orienatlis  

var. turcica 

A7,8 E ES 
LR 

(cd) 
LC 

Widely 

distributed 
Common in N.E. Anatolia. 

F. djimilensis A8 - ES VU VU 
B1, B2, ab 

(i,ii,iii,iv)  

Common in Caucasia. In T¿rkiye known 

from Ka­kar Mountains. Threatened by 

OG and habitat loss due to U, T, C.   

F. jeanpertii  

subsp. jeanpertii 
C1-6 - M - LC 

Widely 

distributed 

Common in the suitable habitat within 

Mediterranean region. 

F. bushiana A8 - ES VU EN 
B2, ab 

(i,ii,iii,iv)  

Confined to Caucasus and N. E. 

Anatolia. Threatened by OG and habitat 

loss due to U, T and C. 

F. cratericola B5 E IT VU CR 
B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Mount 

Ericyes. Threatened by habitat loss due 

to GW, T and C.  

F. sommieri A8 - ES VU DD 
Doubtfully 

present 

Endemic of W. Caucasus, in T¿rkiye 

known from a single location. Not 

detected recently.  

F. albomontana C4 E M - CR 
B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Mount 

Akdaĵ. Threatened by habitat loss due to 

GW. 

F. pinifolia  

var. pinifolia  
B2; C2-4 - M 

LR 

(lc) 
NT 

Widely 

distributed 

Common in the suitable habitat within 

Mediterranean region. Potentially 

threatened by OG, and habitat loss due to 

GW, T and C. 

F. pinifolia  

 var. phrygia 
B3; C3 E M 

LR 

(lc) 
EN 

B1, B2, ab 

(i,ii ,iii,iv)  

Endemic variety, confined to S.W. 

Central Anatolia.  Threatened by OG and 

habitat loss due to GW, T, C.   

F. cataonica B5-7; C5,6 E IT 
LR 

(lc) 
VU 

B1, ab 

(i,ii,iii,iv)  

Confined to summits of C. and S. 

Anatolia. Threatened by OG, and habitat 

loss due to GW, U, T and C. 

F. ustulata B1 - M EN EN 
B1, B2, ab 

(i,ii,iii,iv)  

Confined only to Mount Ida in W. 

Anatolia. Threatened by habitat loss due 

to GW, U, T, C and M.  

F. punctoria A2 (A); B2; C2 E M EN VU 
B1, ab 

(i,ii,iii,iv)  

Known from a few summits in W. 

Anatolia. Threatened by habitat loss due 

to GW, U, T and C.  

F. lazistanica  

subsp. lazistanica 
A8 E ES 

LR 

(cd) 
EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known from a few summits in N.E. 

Anatolia. Threatened by OG and habitat 

loss due to U, T and C.  

F. lazistanica  

subsp. giresunica 
A4,5,7 E ES 

LR 

(cd) 
EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known from a few summits in N. 

Anatolia. Threatened by OG and habitat 

loss due to U, T and C.  

F. valesiaca 
A1,2 (E), A2 (A), 

A3-9; B1-10; C2-6 
- 

ES, 

IT, M 
- LC 

Widely 

distributed 
Common in the suitable habitat. 

F. callieri  

subsp. callieri 

A1,2 (E), A2 (A), 

A3,4,5,7,8; B1-8; 

C2,4,5 

- 
ES, 

IT, M 

LR 

(lc) 
LC 

Widely 

distributed 
Common in the suitable habitat. 

F. callieri  

subsp. zederbaueri 
B5 E IT 

LR 

(cd) 
EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known only from Mount Erciyes and 

Cappadocia. Threatened by OG and 

habitat loss due to GW, U, T and C.  
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Table 6 (Continued). 

 

3.3.4. Phenology 

During this research we have planned field studies relaying on the taxa flowering 

time given in the Flora of Turkey (Markgraf-Dannenberg, 1985). Nevertheless, we 

commonly faced situations that plants were in the late stages of fruiting, or even 

shattering seeds, partly or completely dried out and with incomplete inflorescences. 

This was especially valid for the populations in South and East Anatolia. There might 

be two reasons behind this. One reason is that flowering time might not be precisely 

determined at the very beginning. By examining herbarium material from the past, 

1 2 3 4 5 6 7 8 

F. elwendiana 
A8; B7,9,10; 

C7 
- IT - LC 

Widely 

distributed 
Common in suitable habitat. 

F. brunnescens A7-9; B6-10 - IT - LC 
Widely 

distributed 
Common in suitable habitat. 

F. oreophila A8; B9,10; C9 - IT - LC 
Widely 

distributed 
Common in suitable habitat. 

F. karsiana A9 - ES DD CR 
B2, ab 

(i,ii,iii,iv)  

Confined to Caucasus region. In T¿rkiye known 

from a single location, Handere Pass in N. E. 

Anatolia. Threatened by OG and habitat loss due 

to U, T and C.  

F. rupicola A9 - ES - LC 
Widely 

distributed 
Common in suitable habitat. 

F. pseudodalmatica A9 - ES - DD 
Widely 

distributed 

Common in suitable habitat. In T¿rkiye known 

from a single location. 

F. airoides A3, A6-9 - ES - LC 
Widely 

distributed 
Common in suitable habitat. 

F. beckeri A2 (E), A2 (A) - ES - EN 
B1, B2, ab 

(i,ii ,iii,iv)  

Common in suitable habitat. In T¿rkiye present 

only in few locations along European part of Black 

Sea coast. Threatened by habitat loss due to U, T 

and C. 

F. ilgazensis A4 E ES EN CR 
B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Yutduntepe summit 

(Ilgaz Mountains), in N. Anatolia. Threatened by 

OG and habitat loss due to U, T and C. 

F. sipylea B1; C3,4 - M - DD - 

The species is known only from a few summits in 

W. Anatolia. Presence in the southern part of the 

range is doubtful. 

F. pontica A7,8 E ES EN VU 
B1, B2, ab 

(i,ii,iii,iv)  

Confined to N.E. Anatolia. Threatened by habitat 

loss due to U, T and C.  

F. adanensis  

var. adanensis 

B5,6; 

C2-5 
E M 

LR 

(nt) 
NT 

Widely 

distributed 

Confined to Taurus Mountains and Anatolia 

Diagonalôs south edge. Potentially threatened by 

OG and habitat loss due to GW, F, U, T, C.  

F. adanensis  

var. alexandretta 
C6 E M - EN 

B1, B2, ab 

(i,ii,iii,iv)  

Known only from Nur Mountains. Threatened by 

habitat loss due to global warming, fires, 

urbanization, tourism, and constructions.  

F. paphlagonica 

subsp. pahlagonica 
A2 (A), A4,5,7 E ES 

LR 

(cd) 
EN 

B2, ab 

(i,ii,iii,iv)  

Confined to N. Anatolia. Threatened by OG and 

habitat loss due to U, T, and C.  

F. paphlagonica 

subsp. villosula 
A8 E ES DD CR 

B1, B2, ab 

(i,ii,iii,iv)  

Known from a single location, Cimil Plateau, N.E. 

Anatolia. Threatened by OG.  

F. xenophontis A7 E ES VU EN 
B1, B2, ab 

(i,ii,iii,iv)  

Known from a few locations in N.E. Anatolia. 

Threatened by OG and habitat loss due to U, T and 

C.   

F. polita B1 - M VU EN 
B1, B2, ab 

(i,ii,iii,iv)  

Confined to Greece mainland and islands, in 

T¿rkiye known only from Mount Ida. Threatened 

by habitat loss due to U, T, C and M.  
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we came to conclusion that Markgraf-Dannenberg (1985) usually directly indicated 

the months of the specimenôs collection date, as a flowering time, without actual 

evaluation of the developing stage of the specimens. Another possible reason is that 

the actual shift in the phenology of the plants exists as a consequence of climate 

change (Erdal et al., 2022).  It has been documented that springs are starting earlier 

and becoming warmer in T¿rkiye (Tayan­ et al., 2009), which gradually generates a 

shift in the annual cycles of the plants, especially in the subalpine and alpine zone 

(Gordo and Sanz, 2010; Dorjia et al., 2020). Therefore, the beginning in the 

flowering time of fescue grasses, is expected to start earlier then it was the case few 

decades or a century ago. 

 

 

 

 





 

 

59 

CHAPTER 4  

4 TAXONOMIC TREATMENT  

As previously mentioned, there is no unique worldwide accepted infrageneric 

classification of the genus Festuca, and it is rather a question of the personal view. 

Genus Festuca is either recognized as Festuca sensu lato, including both the broad-

leaved and the narrow-leaved fescue clades, or Festuca sensu stricto, including only 

narrow-leaved clade. These two main subgroups were confirmed by the series of 

phylogenetic research (Catal§n, 2007; Inda, 2008). Since at the moment there are no 

phylogenetic studies on fescue grasses in T¿rkiye, we have decided to recognize 

genus Festuca as sensu lato, and apply the broad, conservative approach, at both 

infrageneric and infraspecific levels.  

4.1. Festuca L., Sp. Pl. 1: 73 (1753) 

Type species: Festuca ovina L. (designated by Nash Ill. Fl. N. U.S. (Britton & amp; 

Brown), ed. 2. 1: 269. 1913 [7 Jun 1913]; Hitchc., Nom. Prop. Brit. Bot. 120. Aug 

1929). 

Perennial plants. Tufted, rhizomatous or stoloniferous. Basal innovation shoots 

extravaginal, intravaginal, or both. Stems cylindrical, erect or ascending; glabrous, 

scabrid or hairy; with 1-6 nodes and ribbed internodes. Leaf sheaths open all over, 

closed to some extent, or closed to mouth, with overlapping margins; not decaying, 

partially decaying or completely decaying into fibers; ligule membranaceous, often 

short, acute or truncate, occasionally ciliate, with or without auricles; leaf blade 

linear or linear-lanceolate, flat, occasionally rolled or longitudinally folded, 

sometimes with two clasping auricles in the basal part. Inflorescence panicle, lax or 

dense; branches glabrous, scabrid or rarely hairy. Spikelets laterally compressed, 

lanceolate, less or more elliptical, ovate or obovate; stalked, disarticulated above the 
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glumes; with 2-10 (14) florets, usually there are additional 1(2) sterile apical florets. 

Glumes unequal, or subequal, commonly shorter than lemmas, usually lanceolate or 

ovate-lanceolate, acute, mucronate or acuminate, herbaceous with narrow or broad 

scarious margins, the lower glumes are with 1(3) veins and the upper glume with (1) 

3. Lemma usually lanceolate, herbaceous, with narrow or broad scarious margins, 

with 3-5 veins, with acute or acuminate apex, mucronate or awned, back glabrous, 

scabrid or hairy, margins glabrous or ciliated. Awn, typically shorter than lemma, 

occasionally equaling in size or two time longer than lemma. Palea membranaceous, 

usually shorter than lemma, keeled, bidentate, less or more scabrid. Lodicules 2. 

Anthers 3, glabrous.  Ovary obovoid, glabrous or hairy at apex.  Caryopsis narrowly 

elliptic or oblong-obovoid, dorsiventrally compressed, less or more furrowed on 

ventral side, glabrous or with hairy in the apical part, free or adhered to the palea, 

hilum linear, usually as long as caryopsis. Basic chromosome number: x = 7. 

 

Identification key for the Festuca L. species in T¿rkiye 

1. a. Leaf blades flat, V-shaped in cross-section, convolute in bud, usually more than 

5 mm broad; stems up to 1 m or longer (Broad-leaved fescues) .ééééééé. 2 

1. b. Leaf blades plicate, even in bud, cylindrical or angular in cross-section, usually 

less than 5 mm broad; stems shorter than 1 m (Narrow-leaved fescues, F. subgen. 

Festuca) ééééééééééééééééééééééééééééé 6   

2. a. Plants with stolons (F. subgen. Drymanthele) é..éééééé.é F. drymeja  

2. b. Plants without stolons éééééééééééééééé....................... 3 

3. a. Base of the shoots with bladeless sheaths; ligule distinct, 2-4 mm; leaf blades 

without clasping auricles at the base; lemma punctate and pilose all over (F. subgen. 

Leucopoa) .ééééééééééééééééééééé..é F. sclerophylla  
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3. b. Base of the shoots without bladeless sheaths; ligule indistinct, up to 2 mm; leaf 

blades with clasping auricles at the base; lemma not punctate, glabrous, or slightly 

scabrid at the tip and/or margin (F. subgen. Schedonorus) é.éééééééé. 4  

4. a. Lemma awned, awn 10-20 mm, as long as lemma or longer (F. sect. Plantynia) 

ééééééééééééééééééééééééééé...... F. gigantea  

4. b. Lemma awnless, mucronate or shortly awned (F. sect. Schedonorus) é....é. 5  

5. a. Leaf sheaths decaying into fibers, reddish brown; clasping auricles glabrous; 

shorter of the two lowest panicle branches with 1-3 spikelets .éééé. F. pratensis  

5. b. Leaf sheaths not decaying into fibers, pale brown; clasping auricles ciliate; 

shorter of the two lowest panicle branches usually with more than 3 spikelets 

éééééééééééééééééééééé...éééé. F. arundinacea 

6. a. Basal innovation shoots usually extravaginal, rarely intravaginal; leaf blades 

angular in cross-section (F. sect. Aulaxyper) ..ééééééééé.ééééé 7  

6. b. Basal innovation shoots always intravaginal; leaf blades not angular in cross-

section and with uniform outer surface (F. sect. Festuca) éééééééé.é.. 17  

7. a. Leaf sheaths not decaying into fibers, not glossy; connate margin of sheaths 

with deep fold; lemma awnless or mucronate (F. subsect. Exaratae) éééé..é 8 

7. b. Leaf sheaths completely or partially decaying into fibers, glossy; connate 

margin of sheaths without deep fold; lemma with distinct awn ééééééé... 9 

8. a. Leaf sheaths usually pale glaucous purplish, glabrous; leaf blades with 5-7 veins 

and 9 subequal sclerenchyma strands not reaching veins; spikelets 6-8 mm, glaucous 

variegated dark purple éé..éééééééééé..éééé.... F. amethystina 

8. b. Leaf sheaths green, hairy; leaf blades with 9 veins and 9 unequal sclerenchyma 

strands reaching veins from both sides; spikelets 9-11mm, green variegated pale 

purple éééééééééééééééééééééééé.... F. djimilensis 
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9. a. Rather densely tufted; leaf blades rather fine 0.2-0.5 mm, ovary usually hairy 

(F. chalcophaea aggregate) ééééé..éééééééé..ééééééé. 10 

9. b. Rather laxly tufted; leaf blades rather stout, 0.4-1 mm, ovary usually glabrous 

(F. rubra aggregate) ééééééééééééééééééééééé... 13 

10. a. Leaf blades heterophyllous, basal leaf blades triangular in shape, with 3-5 

veins, cauline leaf blades usually hexagonal, with 7-11 veins; spikelets green; awn 

up to 6 mm (F. heterophylla aggregate) éééééééééé.é F. heterophylla 

10. b. Leaf blades not heterophyllous; spikelets purple; awn up to 3 mm é..é.... 11 

11. a. Leaf blades glabrous, sparse long hairs present only along the margin; spikelets 

pale purple é.éééééééééééééééééééééé F. decolorata 

11. b. Leaf blades scabrid all over; spikelets very dark purple éééé..éé.é 12 

12. a. Stems hairy; branches of the panicle hairy; glumes and lemmas without golden 

margin éééééééééééééééééééééééé F. cappadocica 

12. b. Stems glabrous or scabrid only below the panicle; branches of the panicle 

scabrid; glumes and lemmas with golden margin éééé.ééé. F. chalcophaea 

13. a. Leaf blades glabrous or scabrid, plicate, usually keeled, sclerenchyma strands 

small and indistinct ...ééééééééééééééééééééééé.. 14 

13. b. Leaf blades pubescent, polygonal (often hexagonal), sclerenchyma strands 

subequal, stout and distinct éééé.ééééééééééééééééé 15 

14. a. Stolons present; leaf sheaths glabrous; leaf blades glaucous; spikelets 7-8 mm, 

glaucous, variegated violet ééééééééééééééé F. pseudorivularis 

14. b. Stolons absent; leaf sheaths scabrid; leaf blades green; spikelets 8-11 mm, dark 

purple ééééééééééééééééééééééééé. F. timoniona 

15. a. Stolons present; leaf sheaths densely pubescent; panicle 7-15 mm, linear-

lanceolate; glumes very unequal éééééééééééé.é F. longipanicula 
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15. b. Stolons absent; leaf sheaths slightly pubescent; panicle 3-11 cm, ovate or 

ovate-oblong; glumes slightly unequal éééééééééééééééé... 16 

16. a. Sipkelets variegated violet, not pruinose ééééééééé.. F. ziganensis 

16. b. Spikelets glaucous, subpruinose ..éééééééééé.. F. glaucispicula  

17. a. Leaf blades cylindrical, usually with continuous uniform subepidermal 

sclerenchyma layer, not thickened at the base and margins ééééééééé 18 

17. b. Leaf blades not cylindrical, without continuous, uniform, subepidermal 

sclerenchyma layer, usually laterally compressed and thickened at the base and 

margins ééééééééééééééééééééééééééé..é. 35 

18. a. Leaf blades hard, pungent, sometimes curved éééééééééé...é 19 

18. b. Leaf blades not hard, not pungent and not curved (F. sect. Festuca, F. ovina 

aggregate) ééééééééééééééééééééééééééé... 27 

19. a. Leaf sheaths not closed to mouth; ligule without lateral auricles; veins 7-11; 

lemma awnless or shortly awned; ovary hairy (F. sect. Variae) ééééééé. 20 

19. b. Leaf sheaths usually closed to mouth; ligule with lateral auricles; veins 5-7; 

lemma awned; ovary glabrous (F. sect. Festuca, F. pinifolia aggregate) ééé.... 23 

20. a. Leaf blades 0.4-0.7 mm broad, with 7 (9) veins; lemma up to 6 mm 

ééééééééééééééééééééééééééé.. F. artvinensis 

20. b. Leaf blades 0.5-1.1 mm broad, with (7) 9-11 veins; lemma up to 8 mm é.. 21 

21. a. Upper glume 5-6.5 mm, lanceolate, apex acute éé.é.éééé.. F. uluana 

21. b. Upper glume 3.5-6 mm, ovate or ovate-lanceolate, apex broadly obtuse é. 22  

22. a. Stems angled above; leaf-blades with 7-9 veins; spikelets yellowish green 

éééééééééééééééééééééééééééé. F. anatolica 

22. b. Stems erected; leaf-blades with 9-11 veins; spikelets green or glaucous 

variegated purple éééééééééééééééééééé... F. woronowii 
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23. a. Leaf blades bright green; branches of the panicle hairy; lemma pilose in upper 

part; awn 2.5-4.5 mm éééééééééééééééééééé. F. ustulata  

23. b. Leaf blades glaucous or pale green; branches of the panicle glabrous or slightly 

scabrid; lemma scabrid at the tip; awn 0.5-2.5 mm ééééééééééé..... 24  

24. a. Leaf blades 0.8-1.4 mm broad; panicle 4-8 mm ééééééé. F. punctoria  

24. b. Leaf blades 0.4-0.8 (1) mm; panicle 2.5-6 mm éééééééééé.é 25 

25. a. Spikelets 6-8 mm, variegated dark violet, often pruinose; glumes and lemmas 

with narrow scarious margin éééééééééééééééé. F. lazistanica 

25. b. Spikelets 7-9 mm, not variegated or slightly variegated pale violet; glumes and 

lemmas with broad scarious margin éééééééééé.ééééé..éé. 26 

26. a. Leaf blades with 5 (rarely 7) veins; sclerenchyma tissue on the upper surface 

of the ribs usually present; panicle rather lax ééééééé.ééé.. F. pinifolia  

26. b. Leaf blades with 7 (rarely 5) veins; sclerenchyma tissue on the upper surface 

of the ribs absent; panicle rather dense ééééééééééééé F. cataonica 

27. a. Spikelets 3-7 mmééééééééééééééééééééééé 28 

27. b. Spikelets 7-10 mm éééééééééééééééééééééé. 30 

28. a. Leaf blades 0.4-0.8 mm broad, hard, subpungent, with 7-9 veins .é. F. beckeri  

28. b. Leaf blades 0.3-0.6 mm broad, fine, not pungent, with 5-7 veins .éééé 29 

29. a. Upper glume 2-4 mm, lemma 2.5-4.5 mm, awn 0.5-2 mm é..éé F. airoides 

29. b. Upper glume 4-5 mm, lemma 4-5.5 mm, awn 3-6 mm éé..éé F. ilgazensis  

30. a. Leaf blades very fine; upper glume and lemma often equal in length 

éééééééééééééééééééééééééééé.... F. pontica 

30. b. Leaf blades stout; upper glume and lemma not equal in length ééééé 31 

31. a. Leaf blades scabrid all over éééééé.éééééééé.. F. adanensis 
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31. b. Leaf blades glabrous, at most slightly scabrid only at the tip éééééé 32 

32. a. Leaf blades 0.3-0.6 mm, with 5 veins and 2-3 indistinct ribs; awn 3-6 mm éé 

ééééééééééééééééééééééééééééé. F. sipylea 

32. b. Leaf blades 0.5-1.1 mm; with 5-7 veins and 3-5 distinct ribs; awn 1-3.5 mm 

éééééééééééééééééééééééééééééééé. 33 

33. a. Leaf sheaths densely short hairy; leaf blades hard, pungent ééé.é F. polita 

33. b. Leaf sheaths glabrous or slightly scabrid; leaf blades not hard, not pungent 

ééééééééééééééééééééééééééé...éééé.. 34  

34. a. Leaf blades green, with 5-7 veins; sclerenchyma forming continuous ring; 

spikelets green or glaucous, lemma often with long hairs éééé. F. paphlagonica 

34. b. Leaf blades glaucous, with 7 veins; sclerenchyma in 3 strands with 2 additional 

ones in between, not forming complete ring; lemma shortly hairy at the tip 

éééééééééééééééééééééééé..éé.. F. xenophontis 

35. a. Small tufts; leaf sheaths closed to mouth, partially or completely decaying into 

fibers ééééééééééééééééééééééééééééé... 36  

35. b. Large tufts; leaf sheaths all open or closed to some extent, not decaying into 

fibers ééééééééé................................................................................... 39 

36. a. Leaf blades slightly polygonal, with 5-8 sclerenchyma strands (F. sect. 

Festuca, F. bushiana aggregate) ééééééééééééééééééé. 37 

36. b. Leaf blades not polygonal, with 3 sclerenchyma strands ééééééé. 38 

37. a. Spikelets green, slightly variegated pale violet; upper glume 3.2-3.5 mm, 

lemma, 3.7-4.2 mm, awn 3.5-4.5 mm é..éééééééééé.. F. albomontana 

37. b. Spikelets yellowish green, variegated dark purple; upper glume 3.5-4.5 mm, 

lemma, 4.5-5.5 mm, awn 1-2 mm ééééé..ééééééééé F. cratericola 
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38. a. Spikelets dark green, variegated with intense dark violet; upper glume 3-4 mm, 

lemma 4-5 mm, awn 1-2 mm é..ééééééééééééééé. F. bushiana 

38. b. Spikelets green slightly variegated violet; upper glume 5-6.5 mm, lemma 5-7 

mm, awn 5-10 mm, longer than lemma ééé..ééééééé.éé F. sommieri 

39. a. Leaf blades stout, 0.6-0.8 (1) mm, glabrous; spikelets distinctly ovate; upper 

glume often equaling lemma in length (F. sect. Festuca, F. circummediterranea 

aggregate) ééééééééééééééééééééééé... F. jeanpertii 

39. b. Leaf blades not stout 0.3-0.6 (0.8) mm, scabrid all over, rarely only at the tip; 

upper glume shorter than lemma (F. sect. Festuca, F. valesiaca aggregate) é.é 40 

40. a. Lemma surface hairy all over or at upper İ ..éééééééé.. F. rupicola 

40. b. Lemma surface not hairy; usually scabrid at the tip and/or margin é.éé. 41 

41. a. Leaf blades scabrid only at the tip, with 7 veins é.éééééé. F. karsiana 

41. b. Leaf blades scabrid all over, with 5 veins éééé.ééééééééé. 42  

42. a. Spikelets 4.5-6.5 (7) mm; upper glume 2-3.5 mm, lemma 3-4.5 é. F. valesiaca 

42. b. Spikelets 6-9.5 mm; upper glume 3.5-5.5 mm, lemma 4.5-6.5 (7) éééé 43 

43. a. Leaf blades longer than İ of the stem length ééééé. F. pseudodalmatica 

43. b. Leaf blades not longer than İ of the stem length ééé.ééééé.éé 44 

43. a. Leaf sheaths glabrous; old sheaths pale and distinctly shiny; spikelets 

variegated dark purple ééééééééééééééééééé F. oreophila  

44. b. Leaf sheaths scabrid; old sheaths not pale and not shiny; spikelets not 

variegated dark purple é.éééééééééééééééééééééé 45 

45. a. Stem very scabrid above; spikelets pale yellowish green (7) 8-9.5 mm 

ééééééééééééééééééééééééééé.. F. elwendiana 

45. b. Stem usually scabrid only below the panicle; spikelets not yellowish green, 6-

8 (9) mm éééééééééééééééééééééééééééé.. 46 
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46. a. Leaf blades usually with 3 strong sclerenchyma strands, sometimes with 2 

additional ones on sides; spikelets variegated brownish green é..é. F. brunnescens 

46. b. Leaf blades with sclerenchyma forming interrupted or unequal ring thickened 

at base; spikelets pale glaucous, variegated pale violet ééééé.éé.. F. callieri 

 

Note: The main difficulty with creating the identification key for the genus Festuca 

is that fescue grasses exhibit tremendous variation in both qualitative and 

quantitative features, and the majority of the diagnostic characters overlap to a great 

extent. Therefore, we recommend applying character descriptions and ranges given 

in the key as a guidance, rather than the strict rule. Since the most certainly the user 

will come across the fescue samples that differ to a smaller or greater extent from 

the typical species descriptions, no matter how broad we try to make them. On 

account that the leaf blade anatomy is of the great importance in fescue species 

identifications, illustrations of the leaf blade cross-sections are given in Figure 26 for 

broad-leaved fescues, Figure 38 for F. sect. Variae, Figure 62 for F. sect Aulaxyper 

and Figure 75, Figure 98, Figure 107 and Figure 128 for F. sect. Festuca.  Besides, 

using information regarding specimen geographic location and habitat, as additional 

tools in the fescue species identification, is highly recommended, considering that 

significant number of the fescue species in T¿rkiye are the local endemics, confined 

to the very specific areas and habitats.  
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4.1.1. Festuca subgen. Drymanthele V. I. Krecz. & Bobrov, Flora U.R.S.S. (1934). 

Large plants, laxly tufted, stoloniferous. Rhizomes and base of the stems covered 

with bladeless sheaths. Ligule up to 5 mm, ovate or truncate, without auricles. Leaf 

blades flat, broad, without basal auricles, sclerenchyma forming trabeculae 

connected with all veins and islets at the margin opposing veins. Lemma awnless. 

Caryopsis oblong, flat or subconcave ventrally, with or without hairs at apex, free 

from palea; hilum 1/2 of the caryopsis length or slightly longer. 

 

Festuca drymeja Mert. & W. D. J. Koch, Deutschl. Fl. (Mertens & W. D. J. Koch), 

ed. 3 1: 670 (1823), Figure 16, Figure 17. 

ſ Drymochloa drymeja (Mert. & W. D. J. Koch) Holub, Folia Geobot. Phytotax. 19 

(1): 99 (1984). 

ſ Schedonorus montanus Opiz in Seznam: 89 (1852). 

= Festuca montana M. Bieb. in Fl. Taur.-Caucas. 3: 75 (1819), nom. illeg., non-Savi 

1798. 

= Poa bakuensis Litv. in V. L. Komarov (ed.), Fl. URSS 2: 753 (1934). 

Type: [Austria]. ñIn den Waldungen, Zwischen, Guntramsdorf und der Briel unweit 

Wienò [In the forests, between, Guntramsdorf and the Briel not far from Vienna], 

17.06.1806, Herb. Mertens s. n. (lectotype, designated by Tzvelev and Probatova 

(2019), LE [web!] LE 00009771). 

Perennial. Laxly tufted, stoloniferous. Basal innovation shoots extravaginal and 

intravaginal. Stems 70-130 cm long, occasionally up to 250 cm, glabrous, not 

tuberous at base. Leaf sheaths open to the base, slightly scabrid, the lowermost 

sheaths without blades, young sheaths green, old sheaths pale brown, decaying into 

fibers; ligule fimbriate, 1.5-3 mm long, with auricles. Leaf blades 20-30 cm long, 4-

15 mm broad, flat, green, scabrid at margins and on surface; sclerenchyma forming 
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trabeculae around each vein; veins 27-52, ribs 25-50, slightly marked on the surface. 

Panicle 10-30 cm, lax, pyramidal, nodding, patent, bearing numerous spikelets, 

usually more than 100; branches slightly scabrid. Spikelets 7-8 mm, elliptic to 

oblong, green, with 4-6 florets. Glumes subequal, with broad scarious margin. Lower 

glume up to 3 mm, narrowly lanceolate, apex acute.  Upper glume 3.5-4 mm, 

lanceolate, apex acute. Lemma 4-5 mm, ovate-lanceolate, subacute or obtuse, with 

scarious margin in upper part, scabrid, awnless. Palea light green, scabrid at the tip.  

Anthers 3, yellow to purplish. Ovary slightly setose. Caryopsis with adherent 

pericarp, hairy at apex, with linear hilum. 

Chromosome number: 2n = 14 (Markgraf-Dannenberg, 1985). 

Flowering time: April-July.  

Habitat: Coniferous and mixed woodland, from the sea level to 2000 m. 

Distribution area in T¿rkiye:  West and North Anatolia. Rarely present in the South 

Anatolia, within the patches of the suitable habitat. Euro-Siberian element. 

T¿rkiye. A1(E) Kērklareli: Demirkºy Village, s. d., E. Schmid s. n., ibid. Velika 

Kºpr¿s¿ [Velika Bridge], 26.06.1968, A. Baytop s. n. (ISTE 13894!). A2 (E) 

Istanbul: above B¿y¿kdere, s. d.,   H. and E. Walther 1470, Belgrat ormani bendi 

[Belgrade forest dam], 01.07.1971, A. Baytop s. n. (ISTE 20531!), ibid. 23.06.1957, 

A. Baytop s. n. (ISTE 5008!), ibid. 25.07.1961, A. Baytop s. n. (ISTE 6755!), 

Binkēlē­-¢ilingoz yolu [road], Binkēlē­ôdan 2-4 km, 280-380 m, 04.06.1974, A. 

Baytop and E. Tuzlacē s. n. (ISTE 30159!, 30173!, 30262!). A1 (A) Balēkesir: 

Bandērma, Erdek, Ormanlē Kºy¿ [Ormanlē Village] dere ­evresi [around creek], 

orman altē [woodôs floor], 07.07.1979, G. S¿nter s. n. (ISTF 33766!). A2 (A) 

Istanbul: Polonezkºy, 27.06.1940, B. Post s. n., Istanbul-ķile yolu [road], ¥merli-

¦vezli arasē [between], Dindere bayērē [Dindere Hill], bataklēk orman, su yolu kenari 

[swampy woods, water canal sides], 100 m, 08.07.1952, H. Demiriz 1168 (ISTF 

12028!), ¥merli-ķile, 08.07.1952, T. Baytop and A. Berk s. n. (ISTE 3067!); Yalova: 

Yalova, 07.06.1945, A. Heilbronn and M. Baĸarman s. n. (ISTF 5276!), ibid. Termal 
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Dereboyu yukarēsē, orman altē yolu ve orman a­ēklēklarē [above Thermal Dereboyu, 

road below woods and woodôs open areas], 24.06.1981, A. Aydēn and M. Temel s. n. 

(ISTF 34831!); Bursa: Oylat, Ala­am deresi [creek], K¿­¿k ¢aĵlayan civarē [in the 

vicinity of], 30.08.1959, T. Baytop s. n. (ISTE 5744!). A2/B3 Kocaeli: Yuvacēk 

barajē [dam], Beĸkayalar, 977 m, 08.07.2006, N. Aksoy and N. G¿neĸ 6375 (DUOF 

[web!] DUOF0001345). A3 Bolu: Yedi gºl [Yedigºller] to Karadere, 700 m, steep 

Fagus-Carpinus forest, 18.07.1962, P. H. Davis, M. Coode and F. Yaltērēk D. 37714 

(E [web!] E00407263), Yedigºller Milli Park [Yedigºller National Park], 600 m, 

13.04.1977, R. Ilarslan 7 (ANK!, ISTE 48221!), Gºlc¿k, 1000 m, Abies ormanē 

[woods], 15.08.1998, M. Vural 8114 (GAZI!, VANF [web!] V0000018673I); Kºkez 

¢ok Yaĸlē Gºknar Ormanē Tabiatē Koruma Alanē, [Kºkez Nature Reserve, Old Fēr 

Forest], 1400 m, 10.07.2020, N. G¿neĸ, T. Birt¿rk and A. Ayteĵin 3606 (DUOF 

[web!] DUOF0009447), Kale-Bolu Fēndēĵē Tabiatē Koruma Alanē [Kale-Bolu 

Hazelnut Nature Reserve], 1194 m, 16.07.2020, N. G¿neĸ, T. Birt¿rk and A. Ayteĵin 

3727 (DUOF [web!] DUOF0009448); D¿zce: Ak­akoca, ķifalēsu ­evresē [around 

ķifalē Su], Kaplandede Daĵēna doĵru [towards Mount Kaplandede], kayēn-kestane-

g¿rgen karēĸēk ormanē [Fagus-Castanea-Carpinus mixed forest], 250-500 m, 

06.06.2003, ķ. Yēldērēmlē and A. D. Koca 28626 (HUB 1904!). A4 Kastamonu: 

Kastamonu-Ara­ arasē [between], 1300 m, 19.07.1981, M. Demirºrs 3 (ANK!), 

Cide-Kēzēlcasu, meĸelik [Quercus woods], 1050 m, 20.06.1978, O. Ketenoĵlu 1147 

(ANK!), Cide-Denizkonak kºy¿ [Denizkonak Village], 175 m, 12.06.1979, O. 

Ketenoĵlu 1149 (ANK!), Kastamonu-Ecevit, 1200 m, 13.07.1978, O. Ketenoĵlu 

1146 (ANK!), Daday, Kiraz, Sarē­am ormanē [P. sylvestris woods], 1000 m, 

19.06.1978, O. Ketenoĵlu 1148 (ANK!), Ilgaz Daĵē [Ilgaz Mountains], Soĵuksu, 

1900 m, 22.09.1981, E. Yurdakul, Y. Akman, E. Yurdakulol and M. Demirºrs 11441 

(ANK!); Saka Daĵē [Mount Saka], 1300 m, 26.06.1980, M. Demirºrs 53 (ISTE 

47826!); Karab¿k: Keltepe, B¿y¿kd¿z bºlgesi [B¿y¿kd¿z Plateau], P. sylvestis and 

Abies, 1350 m, 12.07.1984, M. Demirºrs 1483 (ANK!), Zonguldak [Karab¿k], 

B¿y¿kd¿z forest station, s. d., Alpay 403; Sorgun Yaylasē [Sorgun Plateau], 1116 m, 

16.08.2016, B. ¢ēngay 7012 (NGBB 006483!), Yenice ormanlarē [Yenice forests] 
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Kavaklē Tabiyat koruma alanēna giden yol [road to Kavaklē Nature Reserve], 440 m, 

23.06.2018, A. Ayteĵin 2496 (DUOF [web!] DUOF0008562), ibid.  920 m, 

23.06.2018, A. Ayteĵin 2477 (DUOF [web!] DUOF0008563); Zonguldak: 

Zonguldak g¿neyi [south], Zona-Devrek yolu [road] 3.5 km, ķeftali Boĵazē [ķeftali 

Pass], 140 m, 21.06.1951, H. Demiriz s. n. (ISTF 11378!). Bartēn: Kurucaĸile, 

Sarēderesi, 350-380 m, 19.05.2015, B. Tun­kol 4044 (DUOF [web!] 

DUOF0007169); Kastamonu/¢ankērē: Ilgaz Mountains, pine forest near road, 1816 

m, 07.07.2018, J. Erdal and M. Doĵan JE37002 (herb. J. Erdal!). A5 Sinop: ¢angal 

Daĵ [Mount ¢angal], above Ayancik, 1300 m, Abies-Fagus-Pinus sylvestris forest, 

23.08.1962, P. H. Davis, M. Coode and F. Yaltērēk D. 38210 (E [web!] E00407265, 

HUB 33085!); Kastamonu: Inebolu-Abana ­ēkēĸē [exit], 20 m, 12.06.1990, E. 

Yurdakulol 3062 (ANK!); ¢orum: Kargē, Eĵinºn¿ Yaylasē [Eĵinºn¿ Plateau], 1300 

m, 23.06.1993, H. Korkmaz 3241 (HUB 33087!). A6 Samsun: Mahmur Daĵ 

[Mount], 26 km S. W. of Samsun, 900 m, A. Huber-Morath 16317, Kavak, 

07.05.1966, A. Baytop, B. ¢ubuk­u and T. Avcēgēl s. n. (ISTE 9085!). [A7 Trabzon]: 

50 ft [15 m], Arsen [Arsin], between Trebizond [Trabzon] and Araklē, to 8 ft tall [243 

cm], growing in wet ground among Rhododendron, Azalea and Vaccinium, 

24.06.1933, E. Balls 40/a (E [web!] E00407262), 23 km, W. N. W of Trabzon, 5 m, 

04.06.1959, E. Hennipman et al., 1777 (L [web!] L.1264184), Ma­ka, Meryemana, 

1400 m, 24.08.1974, R. Anĸin 1559 (E [web!] E00407268), ibid. Sesli Kaya, 1000 

m, 01.07.1974, R. Anĸin 1463 (E [web!] E00407727), ibid. Altēndere, 21.07.1973, R. 

Anĸin 740 (ISTE 31276!), ibid. Haliya D. [Haliya Creek], 1740 m, 27.08.1973, R. 

Anĸin 825 (ISTE 31282!), ¢ukur­ayēr, 1 mile S. of USAF radar station, 240 m, 

25.05.1966, Dent 25 (E [web!] E00407269), Malaka D. [Malaka Creek], ¦­gedik 

Kºy¿ [¦­gedik Village], 1560 m, 01.07.1973, R. Anĸin 427 (ISTE 31260!). A8 Rize: 

Ikizdere, Yerelma kºy¿ [Village]-Anzer, 1120 m, karēĸēk orman [mixed woods], 

10.07.1984, M. Vural 3015 (E [web!] E00407259), "Bois D' Abies orientalis situ® au 

dessous de Djimil (Lazistan), vers 1800 metres d'altitude. Juillet."[Abies orientalis 

woods, located below Cimil Plateau, around 1800 m, July 1866], B. Balansa s. n. (P 

[web!] P02617863), ¢amlēhemĸēn, Aĸaĵē Vice Mahallesi, sarp kayalēk, [Aĸaĵē Vice 
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neighborhood, cliffs], 300-450 m, 21.05.1981, A. G¿ner 3546 (ANK!, ISTE 50159!), 

ibid. 500-650 m, 26.06.1980, A. G¿ner 2572 (ISTE 50067!), Meydan Kºy¿ [Meydan 

Village], 950 m, 22.06.1984, M. Vural 2961 (E [web!] E00407266), dist. Hemsin 

[¢amlēhemĸin], Ortakºy-¢at, 1500 m, in forest, 02.09.1952, P. H. Davis and M. 

Dodds D. 21231 (E [web!] E00407271), ñEnverans de Rhize (Lazistan). Juinò 

[around Rize, June 1866], B. Balansa s. n. (E [web!] E00407270, P [web!] 

P02618106, P02618107, G [web!] G00785841, BR [web!] BR0000032976298), 

ñRuines du ch©teau de Rhize (Lazistan). 22 Juinò, [Rize, Castle Ruins, 22 June] 

1866, B. Balansa s. n.  (P [web!] P02618099, G [web!] G00785842); ¢oruh 

[Artvin]: Hopa, near sea level, Pontic scrub, 19.06.1957, P. H. Davis and I. Hedge 

D. 29824 (E [web!] E00407267, ANK!), Artvin, hill above the town, on dry banks 

in Picea forest, 1800 m, 01.07.1960, J. Stainton and D. Henderson 5938 (E [web!] 

E00407261), Gºktaĸ, Aslanlē Mahallesi-Baĸkºy arasē [between Aslanlē and Baĸkºy], 

Quercus petrae orman altēnda [below Qu. petra woods], 960 m, 17.07.1978, A. 

D¿zenli 807 (ANK!, ISTE 41869!), Murgul [Gºktaĸ] ormanē [woods], 26.07.1965, 

R. ¢etik s. n. (ISTE 10644!), ibid. 1900-2900 m, 03.-05.08.1993, A. P. Khokhrjakov, 

M. T. Mazurenko, G. A. and M. A. Martynovae s. n. (NSK [web!] NSK0063548), 

Soĵuksu, 11.07.1947, A. Heilbronn and M. Baĸarman s. n. (ISTF 7233!). B1 

[¢anakkale]: ñMt. Ida: In declivius montium circa font Scamandriò [Mount Ida 

[Kaz Daĵ], mountain slopes around the spring of Karamenderes River], 29.07.1883, 

P. Sintenis 1883:404 (P [web!] P02618103); Yenice, Sazak, 905 m, 23.07.2019, E. 

Karabacak and O. G¿rb¿z 13913 (NGBB 002832!). B2 Bursa: Tahtakºpr¿ forest, 

between Inegºl and Domani­, 1400 m, 02.07.1962, P. H. Davis and M. Coode D. 

36399 (E [web!] E00407258); K¿tahya: Inegºl-Tavĸalē arasē [between], Erkek 

yokuĸu [hill], 30.08.1959, T. Baytop s. n. (ISTE 5678!). B8 Erzurum: 16 km N. of 

Haci ¥mer, 1500 m, F. Sorger 82-77-13. [C5 Mersin]: ñFor°t d' abies cilicia situ®e 

a 5 kilom enverans a l' ouerd du village Tecro? de Gulek-Boghas, au nord de Tarsous. 

1 Ao¼tò [Abies cilicia woods located 5 km west of the Village Tekir [Ak­atekir] of 

G¿lek Pass, north of Tarsus, 1st of August], s. coll. no:39 (G [web!] G00785848). C6 
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[Hatay]: ñMonts Amanus, Kusliji Dagh, 5000-6500ô, ao¼t 1908ò [Amanos/Nur 

Mountains, 1525-1980 m, August 1908], M. Haradjian 2521 (E [web!] E00407260). 

General distribution area: Central, East and Southeast Europe, Caucasus and West 

Asia. 

Proposed national conservation status: LC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Lectotype of Festuca drymeja, Herb. Mertens s. n. (LE [web!] 

LE00009771). 
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Figure 17: The distribution area of F. drymeja in T¿rkiye. 

 

Notes: The samples from T¿rkiye and Caucasia were identified under the four 

different names (F. drymeja, F. altissima Boiss, F. montana Steud. and F. sylvatica 

Huds.), that were often used as a synonyms to one another, and usually represent two 

species, F. drymeja or F. altissima, which mainly differ in presence or absence of the 

stolons. As Markgraf-Dannenberg (1985) pointed out, if the sample is incomplete 

and root parts with stolonôs are missing it is easy to confuse the two. There are also 

additional differences, F. drymeja has fimbriate ligules, and ovate-lanceolate 5-

veined lemmas, while F. altissima has denticulate ligules, linear-lanceolate and 3-

veined lemmas. The name F. montana is recognized as synonym of F. drymeja, while 

F. sylvatica is a synonym of F. altissima (Markgraf-Dannenberg, 1980; Alexeev, 

1980; Tzvelev, 2006; Oganesian, 2009; Tzvelev and Probatova, 2019; Devesa et al., 

2020). Markgraf-Dannenberg (1985) had indicated that F. drymeja, had been 

described from Austria, Wien. The lectotype of the species was designated by 

Tzvelev and Probatova (2019), based on the LE herbarium sample LE00009771, 

which seems to be syntype from the original gathering. 
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Even though the stolons are not visible, the sample from Amanos Mountains 

Haradjian 2521, resemble F. drymeja. We did not come across the F. drymeja during 

field surveys in this area. Although, Amanos (Nur) Mountain range belongs to the 

Mediterranean phytogeographical region, some parts have wet climate conditions 

which create habitats that may resemble northern parts of the country. Thus, we do 

not exclude possibility that F. drymeja could be present along Amanos Mountains 

range, in the suitable patches of habitat. The sample G00785848, with an incomplete 

label, presumably from G¿lek Pass, Mersin, if properly identified, supports this 

possibility, too. However, more detailed research is needed in order to understand 

how big the southern population is and in which way it is connected with the northern 

populations. 

Markgraf-Dannenberg (1985) cited the sample A. Huber-Morath 16317, two times 

under the F. drymeja and F. heterohylla. Since we did not have chance to see Huber-

Morath material we were not able to tell which of the identification is correct. 

However, duplicate sample from the same location and gathering A. Huber-Morath 

16320, which exists in HUB herbarium, belongs to the F. heterophylla.  

 

4.1.2. Festuca subgen. Leucopoa (Griseb.) Tzvelev, Bot. Zhurn. (Moscow & 

Leningrad) 56 (9): 1253 (1971). 

Large plants, (20) 30-120 (200) cm high. Basal innovation shoots extravaginal, 

covered with bladeless sheaths. Ligule 2-4 mm, without auricles. Leaf blades broad, 

flat or slightly rolled. Glumes translucent and scarious at least in upper part, with 

thickened mid-vein. Lemma punctate and pilose all over, with thickened mid-vein. 

Caryopsis oblong-obovoid, free or weakly adherent to palea.   
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Festuca sclerophylla Boiss. ex Bisch., Del. Sem. Hort. Heidelb. (1849) 4; Diagn. 

Ser. I. xiii. 59., Figure 18, Figure 19.  

ſ Festuca spectabilis subsp. sclerophylla (Boiss. ex Bisch.) Boiss., Fl. Orient. 

[Boissier] 5: 625 (1884). 

ſ Leucopoa sclerophylla (Boiss. ex Bisch.) V. I. Krecz. & Bobrov in V. L. Komarov 

(ed.), Fl. URSS 2: 497 (1934).  

Type: [Iran].òIn locis schistosis montis Elbrus prope Derbent, prope Tehranò [In the 

schists of Mount Elbrus near Derbend, near Tehran, 05.06.1846, T. Kotschy 245 

(holotype HEID [n. v.]; isotypes: G [web!] G00176006, G00176007, G00176008, K 

[web!] K000913146, W [web!] W0033063, LE [n. v.], BM [web!] BM000959341, 

BM000959342, P [web!] P02617886, P02617889).  

Perennial. Densely tufted, tufts robust. Stems 60-150 cm, erect, stout, glabrous, with 

3 nodes. Basal innovation shoots extravaginal. Leaf-sheaths open to the base, with 

flat margins, scabrid, lowermost squamiform and bladeless, young sheaths light 

green, old sheaths pale brown, decaying into rather stout fibers. Ligule 2-4 mm long; 

lacerate; acute. Leaf blades 50-60 cm long, 3-4 mm broad, rigid, linear, with obtuse 

tip, flat or convolute when dry, green, scabrid on margin and ribs; sclerenchyma 

strands stout, attached to the veins above; veins 10-14; ribs rectangular, prominent, 

with elongated bulliform cells between them. Panicle large, (10) 20-30 (40) cm, lax, 

erected, patent at anthesis; branches 7-12 cm long, stout, scabrid. Spikelets 10-12 

mm, ovate-oblong, whitish or light green, with 4-7 florets. Glumes unequal, scarious, 

scabrid along veins. Lower glume 4.5-6 mm, lanceolate, 1-veined, apex acute.  Upper 

glume 6.5-8 mm ovate-lanceolate, 3-veined, apex acuminate. Lemma 7-9 mm, ovate 

to lanceolate, broadly scarious margined, scabrid, obtuse, mucronate or shortly 

awned (awn up to 1 mm). Palea whitish, with scabrid surface and ciliate keels. 

Anthers 3, 4-4.5 mm long; burgundy colored. Ovary pubescent on apex. Caryopsis 

with adherent pericarp; hairy at apex, hilum linear, one length of the caryopsis. 

Chromosome number: 2n=42 (Alexeev, 1980; Makrgraf-Dannenberg, 1985). 
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Flowering time: June-July. 

Habitat: Rocky slopes and screes, 1500-3500 m.  

Distribution area in T¿rkiye: East Anatolia. Irano-Turanian element.  

T¿rkiye. A9 Kars: Sarēkamēĸ, Karakurt [Village], 1600-1650 m, 16.06.1979, O. 

G¿neĸ 1121 (ISTE 55767!). B6 Sivas: ķarkēĸla, Beyyurdu Kºy¿ [Village], 1650 m, 

19.07.1979, T. Ekim and A. D¿zenli 5798 (ANK!), Celalli, Aktaĸ Kºy¿ [Village], 

G¿rlevik Daĵē [Mount G¿rlevik], N. slope, 1750 m, 13.08.1985, N. ¢elik 3843 (ISTE 

56857!), ibid. 1600-1800 m, steppe, 17.07.1984, N. ¢elik and B. Yēldēz 4555 (ISTE 

56794!). B7 Erzincan: Keĸiĸ Daĵ [Mount Keĸiĸ], above Cimin [¦z¿ml¿], 1900-

2100 m, 26.07.1957, P. H. Davis and I. Hedge D. 31768 (E [web!] E00407366, 

ANK!), Kemah, Kemah-Kuru­ay road, rocky slopes and screes, 1464 m, 03.07.2020, 

J. Erdal and G. Yaprak JE24007 (herb. J. Erdal!). B8 Erzurum: Pasinler to Horasan, 

1650 m, igneous screes, 12.06.1957, P. H. Davis and I. Hedge D. 29388 (E [web!] 

E00407367), ibid. ¢obandede, 13.05.1971, T. Baytop s. n. (ISTE 19946!), ñNahe 

Erzurum im Palandoken, Nordwest Hang des Buyuk Ejder dagò [Palandºken, near 

Erzurum, north-west slope of B¿y¿k Ejder Daĵ [Mount Palandºken, B¿y¿kejder 

Summit]], 2300 m, 25.07.1973, F. Holtz, P. Hªnel and T. Kesercioĵlu 00.817 (E 

[web!] E00407365), ibid. Mount Palandºken, 2436 m, scree, 07.07.2020, J. Erdal 

and G. Yaprak JE25066 (herb. J. Erdal!), Eĵerli Daĵ [Mount Eĵerli], N. slope, 2350 

m, 05.07.1973, A. Tatlē 1076 (ISTE 27888!). B9 Van: Baĸkale, Ispiriz Daĵ [Mount 

Ispiriz], 3500 m, summit scree, 31.07.1954, P. H. Davis and O. Polunin D. 23755 (E 

[web!] E00407361, ANK!), ibid. 2600 m, 31.07.1954, P. H. Davis and O. Polunin 

D.23617 (E [web!] E00407368, ANK!), 24 km from G¿rpinar to Hoĸap, 2000 m, 

09.06.1966, P. H. Davis D. 44699 (E [web!] E00377583), G¿rpinar, ¦­gen Kºy¿ ile 

Zernek Barajē arasē [between ¦­gen Village and Zernek Dam], 1700-1900 m, 

10.06.2007, I. Demir I507 (VANF [web!] V0000018678I), Gevaĸ, Mount Artos, 

screes, 2959 m, 09.07.2021, J. Erdal and G. Yaprak JE65062 (herb. J. Erdal!); Bitlis: 

Adilcevaz, Kef Kalesi ile Ziyaret Tepe arasē [between Kef Fortress and Ziyaret Hill], 

1800 m, 14.07.1988, L. Beh­et B-1160 (VANF [web!] V0000018679I); Aĵrē: W. side 
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of Tahir pass (Horasan-Eleĸkirt), 2350 m, dry slopes on sandy soil, 24.07.1966, P. H. 

Davis D. 47305 (E [web!] E00407364), Tahir Pass, G¿neykaya Village, rocky slopes 

above ķeryan Creek, 1936 m, 11.07.2021, J. Erdal and G. Yaprak JE04004 (herb. J. 

Erdal!).  

General distribution area: T¿rkiye, Caucasus, Iran and Afghanistan. 

Additional specimens examined: Iran. [Alborz/Elburz Mountains]: Montes 

Elburz: in saxosis calc. inter Shemshak et jugum Dizin, 2900 m, 25.06.1977, K. H. 

Rechinger 57220 (E [web!] E00377579); M. Elburs ditionis Teheran in decliv. supra 

Ferasad, 1600-1800 m, 28.05.1902, J. and A. Bornm¿ller 8421 (E [web!] 

E00377572); Elburz Mts: above Gach-i-Sar, S. of Kandevan Pass, 2440 m, 

22.06.1966, J. Archibald 2338 (E [web!] E00377577); Mazandaran: 2 km from Ileka, 

near road to Nisind, 14.08.1963, N. Jardine 878 (E [web!] E00377578), Distr. Nur, 

Kamarband, 2400-2600 m, 08.08.1948, K. Rechinger and F. Rechinger 6400 (E 

[web!] E00377582); Tehran, lower slopes of the southern range of Elburs mountains, 

just above the village Darakeh (Darakeh Mountain), 1700-2100 m, 18.06.1972, R. 

Alava 10579 (E [web!] E00377580), Tehran, southern range of Elburs Mountains, 

Totchal Mts., south facing slopes above the village of Passghaleh, 2200 m, 

07.06.1972, R. Alava 10346 (E [web!] E00269694). Persia. NE: Shahrud-Bustam: in 

declivibus australibus Shahvar supra Nekarman (Nigarman), Rahe, 2700 m, 20-

26.07.1948. K. Rechinger 5987 (E [web!] E00377581); Kerman. In regio alpina 

montis Kuh-i-Dschupar, 3000 m, 10.06.1892, J. Bornm¿ller 4952 (P [web!] 

P02617878). Azerbaijan. Norashen region, Ahura, 1240 m, 19.05.1947, A. A. 

Grossheim, I. Iljinskaja and M. E. Kirpichnikov s. n. (E [web!] E00377573), 

Tanderya, 11.05.1947, A. A. Grossheim, I. Iljinskaja and M. E. Kirpichnikov s. n. (E 

[web!] E00377575). Russia. North Ossetia. Ad viam osseticam militarem inter p.p. 

Mizur et Puzal, July 1901, B. Marcowicz s. n. (MW [web!] MW0649452); ñʉʝʚʝʨʦ-

ʆʩʝʪʠʥʩʢʘʷ ɸʉʉʈ. ɹʘʩʩʝʡʥ ʨʝʢʠ ɸʨʜʦʥ. ɸʣʘʛʠʨʩʢʦʝ ʫʱʝʣʴʝ. ʆʢʨ. ʧ. ɹʫʨʦʥ. 

ʉʦʩʥʦʚʳʡ ʣʝʩ. ɺʳʩʦʪʘ 1300 ʤ ʥʘʜ ʫʨ. mʦʨʷ, ʉʦʙʨ. ɸʤʠʨʭʘʥʦʚ ɸ.ò [North 

Ossetia. Ardon River Basin, Alagir Gorge, Buron, pine forest, 1300 m], 01.07.1976, 

A. Amirkhanov s. n. (MW [web!] MW0649446); ñɼʘʛʝʩʪʘʥ, ɹʦʪʣʠʭʩʢʠʡ ʨ-ʥ, ʦʢʨ. 
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ʩʝʣ. ɸʥʜʠ, ʦʪʨʦʛʠ ɸʥʜʠʡʩʢʦʛʦ ʭʨʝʙʪʘ. ʉʫʙʘʣʴʧʠʡʩʢʠʡ ʣʫʛ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʪʦʣʦʢʥʷʥʢʠ ʠ ʜʨʠʘʜʳ, ʩ ʫʯʘʩʪʠʝʤ ʘʩʪʨʘʛʘʣʦʚ, ʵʩʧʘʨʮʝʪʦʚ ʠ ʝʜʠʥʠʯʥʳʤʠ 

ʙʝʨʝʟʘʤʠ. ɺʳʩʦʪʘ 1940 ʤ ʥʘʜ ʫʨ. mʦʨʷ, ʉʦʙʨ. ɿʝʨʥʦʚ ɸ.ʉ.ò [Dagestan, Botlikh 

district, Andi Village, spurs of the Andi Range, subalpine meadow, 1940 m], 

15.07.2013, A. S. Zernov 8151 (MW [web!] MW0649455); ñʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ, ʂʘʨʘʯʘʝʚʩʢʠʡ ʨ-ʥ, ʫʱʝʣʴʝ ɼʫʫʪ, ~ ʚ 2 ʢʤ ʥʠʞʝ ʘʫʣʘ ɼʫʫʪ, 

ʢʘʤʝʥʠʩʪʘʷ ʦʩʳʧʴ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ, ʉʦʙʨ. ɸ.ʉ. ɿʝʨʥʦʚ, ʈ.ʂ. ɸʜʞʠʝʚò 

[Karachay-Cherkess Republic, Karachaevsky district, Duut Gorge, ~ 2 km 

downstream from Duut Village, rocky scree along the left bank of the river], 

18.07.2017, A. S. Zernov and R. K. Adzhiev 8500 (MW [web!] MW1004177). 

Armenia. G¿nei, prope Sadanachac, 17.07.1928, A. Schelkovnikov and E. Kara-

Murza s. n. (MW [web!] MW0649458). 

Proposed national conservation status: LC. 

 

 



 

 

80 

 

Figure 18: A Isotype of Festuca sclerophylla, T. Kotschy 245 (W [web!] W0033063). 

B Festuca sclerophylla, Mount Artos, Gevaĸ, Van (photo by J. Erdal) 

 

 

Figure 19: The distribution area of F. sclerophylla in T¿rkiye. 
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4.1.3. Festuca subgen. Schedonorus (P. Beauv.) Peterm., Deutschl. Fl. (Petermann) 

643 (1849). 

Large, meadow or forest plants. Loosely tufted. Basal innovation shoots 

extravaginal. Ligule short, without auricles. Leaf blades flat, 2-15 mm wide, with 

clasping auricles at the base; sclerenchyma forming trabeculae connected with veins 

at one or both sides, or sometime reduced to islets on the ribs. Ovary glabrous or 

rarely ciliate at apex. Caryopsis attached to the palea. 

 

Festuca sect. Plantynia (Dumort.) Tzvelev, Zlaki SSSR 394 (1976). 

Large plants, loosely tufted, with extravaginal innovation shoots. Ligule short, 

truncate, without auricles. Leaf blades flat, broad, with clasping auricles at the base. 

Glumes with broad scarious margins. Lemma with a very long awn, often twice as 

long as lemma. Ovary glabrous. Caryopsis glabrous, oblong-ovoid, adherent to 

palea, broadly concave ventrally, hilum nearly as long as caryopsis. 

 

Festuca gigantea (L.) Vill., Hist. PI. Dauph. 2: 110 (1787), Figure 20, Figure 21. 

ſ Bromus giganteus L., Sp. Pl.: 77 (1753). 

ſ Lolium giganteum (L.) Darbysh., Novon 3(3): 241 (1993). 

ſ Schedonorus giganteus (L.) Holub, Preslia 70: 113 (1998). 

Type: Described from Europe (lectotype, designated by Darbyshire (2000), Herb. A. 

Van Royen No. 913. 62-78 (L [web!] L.0059967)). 

Perennial. Loosely tufted, tufts small, with extravaginal shoots. Stems 50-150 cm, 

erect, glabrous, cylindrical, with 2-5 nodes, dark or brown to violet colored, 

internodes ribbed. Leaf sheaths open to base, thin, glabrous, young sheaths bright 

green, old sheaths brown, decaying into fibers; ligule 0.5-2.5 mm, membranaceous, 

truncate; with clasping auricles.  Leaf blades 10-70 cm long, 4-18 mm, flat, bright 
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green, flexible, glossy and glabrous at beneath; sometimes scabrid above and along 

margins; with discontinuous sclerenchyma strands, attached to veins; veins 14-16; c. 

14 ribs on the bundle, widely spaced and separated by shallow valleys, with 

bulliform cells stationed in the valleys. Panicle 10-50 cm, ovate or lanceolate, very 

lax, nodding, with 20-150 spikelets; branches scabrid, unequal in length, lower ones 

bearing less spikelets. Spikelets 8-20 mm, lanceolate or narrowly oblong-lanceolate, 

green or occasionally variegated violet, with 3-10 florets. Glumes slightly unequal, 

with broad scarious margins. Lower glume 3.5-7 mm, narrowly lanceolate. Upper 

glume 4.5-8.5 mm, lanceolate. Lemma 6-9 mm lanceolate, with broad scarious 

margin in the upper part, narrowed and slightly scabrid at the tip, acuminate, awned. 

Awn 10-20 mm, often flexuous, hair like. Palea light green, slightly scabrid. Anthers 

3; 2-3 mm, yellow. Ovary glabrous. Caryopsis 4-5.5 mm, with adherent pericarp, 

glabrous, hilum linear. 

Chromosome number: 2n=42 (Markgraf-Dannenberg, 1985). 

Flowering time: June-July. 

Habitat: Woods, wet places, river banks, screes, scrubs, from sea level to 2360 m. 

Distribution area in T¿rkiye: European part of T¿rkiye, North Anatolia and East 

Anatolia (in the patches of suitable habitat). Euro-Siberian, occasionally Irano-

Turanian element.  

T¿rkiye. A1 (E) Tekirdaĵ: Mahya Dag [Yēldēz Mountains, Mahya Summit], s. d., 

Hermann s. n.  A2 (E) Istanbul: above ¢ilingoz, s. d., Hermann. s. n., Belgrat 

ormani [Belgrade Forest], M¿derris Neĸôet suyu, 20.08.1969, A. Baytop s. n. (ISTE 

16097!). A2 (A) Istanbul: Alem­ir, Adampol (Polonezkºy), 03.07.1895, J. V. 

Aznavur s. n. A6 Ordu: ¢atallē, s. d., I. and F. Markgraf 10736. A7 Trabzon: 2 km 

S. of Hamsikºy, 60 km S. W. of Trabzon, on the road to G¿m¿ĸhane, 2360 m, 

23.08.1972, Uotila 19730 (E [web!] E00407287), Hamsikºy-¢iftekºpr¿, 1500 m, 

17.08.1961, N. and M. Tanker s. n. (ISTE 6954!), Hamsikºy, 08.08.1968, T. Baytop 

s. n. (ISTE 14231!), Ma­ka, Meryemana, Sesli Kaya, 1460 m, 21.08.1974, R. Anĸin 
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s. n. (E [web!] E00407283), Meryemana, 1000 m, 1300 m, 10.08.1969. T. Baytop s. 

n. (ISTE 16016a!, ISTE 16007!); Giresun: Dereli, G¿d¿l Kºy¿ [G¿d¿l Village], 

1300 m, 23.09.1997,  A. Karaman 006 (VANF [web!] V0000018674I). A8 Trabzon: 

34 km S. of ¢aykara, Soĵanli pass, 1530 m, Holtz 01.168 et al. p.p. (with x 

Festulolium brinkmanii); Rize: 35 km S. of Derekºy, 1220 m, K. P. Buttler 21689, 

Hemĸin [¢amlēhemĸin], ¦sk¿t Daĵē [Mount ¦sk¿t], between Mollaveys and 

Hemĸin, 1000 m, 04.09.1952.  P. H. Davis and J. Dodds D. 21292 (E [web!] 

E00407284), Ortakºy-¢at, 1500 m, in forest, 02.09.1952. P. H. Davis and J. Dodds 

D. 21230 (E [web!] E00407284), Fērtēna Valley, mixed forest, 83 m, 29.06.2018, J. 

Erdal JE53001 (herb. J. Erdal!), Zil Castle, rocky slope, 715 m, 29.06.2018, J. Erdal 

JE53016 (herb. J. Erdal!), Ikizdere, ¢amlēkkºy Village, 1752 m, 14.07.2021, J. Erdal 

and G. Yaprak JE53263 (herb. J. Erdal!), ibid. Ikizdere-Cimil yolu [road], 770 m, 

17.08.1975, A. Baytop and A. Meri­li s. n. (ISTE 33186!), ibid. 1200 m, 15.08.1961, 

N. and M. Tanker (ISTE 6809!), "Region sous-alpines du Lazistan, pres de Djimil, 

vers 2000 metres d' altitude, ao¼tò [Sub-alpine region of Lazistan, near Cimil 

Plateau, around 2000 m, August 1866], B. Balansa s. n. (P [web!] P02617744, 

P02618138), ¢ayeli, 18.07.1979, A. Baytop et al. s. n. (ISTE 43129!). ¢oruh 

[Artvin]: ķavval Tepe above Murgul, 1000 m, 10.08.1957. P. H. Davis and I. Hedge 

D. 32215 (E [web!] E00407282), Murgul, 25.08.1965, R. ¢etik s. n. (ISTE 10645!), 

Bor­ka, mixed deciduous woods, 18.08.1966, M. Tong 489 (E [web!] E00407286). 

A9 Artvin: Ardanu­-Ardahan, 1650 m, 19.08.1975, A. Baytop and A. Meri­li s. n. 

(ISTE 33350!). B1 Balēkesir: Kaz Daĵ [Mount Ida], P. A. Quezel s. n. B7 Tunceli: 

Igneous hills S. of Ovacēk, 1759 m, in tall deciduous oak scrub, 22.07.1957, P. H. 

Davis and I. Hedge D. 31550 (E [web!] E00407280). B9 Van: d. ¢atak, Kavuĸĸahap 

Daĵ [Kavuĸĸahap Mountains], 2135 m, 22.07.1954, P. H. Davis and O. Polunin D. 

22986b (E [web!] E00407281, ANK!), Muradiye, Pirreĸit daĵēnēn g¿ney yama­larē, 

[south slopes of Mount Pirreĸit], 2200 m, 11.07.1998, M. ¦nal M4485 (VANF [web!] 

V0000018675I), Adaklē Kºy¿n¿n ¿st¿ [above Adaklē Village], 2300 m, M. ¦nal 

M4576 (VANF [web!] V0000018676I), Derviĸ Yaylasē, Hacē Maĵarasē, Kom Daĵē 
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¢evresi, [Dervish Plateau, Hacē Cave, around Mount Kom], 2400 m, 08.07.2001, O. 

Karabacak OK 2357 (VANF [web!] V0000018677I). 

General distribution:  Most of Europe (but not very common in the Mediterranean 

area), Siberia, Asia Minor, Caucasia, Central Asia to Tien Shan and Northwest 

Himalaya. Introduced to North America (Connecticut, Michigan, New York, Ontario 

and Qu®bec). 

Proposed national conservation status: LC. 

Notes: Darbyshire in Cafferty et al. (2000), designated a lectotype for F. gigantea on 

the account that sample LINN [web!] Herb. Linn. 93.27, indicated as lectotype by 

Kergu®len and Plonka (1989), was not the original material for the name, as type.  
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Figure 20: Lectotype of Festuca gigantea, Herb. A. Van Royen No. 913. 62-78 (L 

[web!] L.0059967)). 

 

 

Figure 21: The distribution area of F. gigantea in T¿rkiye. 
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Festuca sect. Schedonorus (P. Beauv.) W. D. J. Koch, Syn. Fl. Germ. Helv. 813 

(1837). 

Large, laxly tufted plants. Ligule short, membranaceous, truncate. Leaf blade flat, or 

coiled when dry, broad, with falcate clasping auricles in the basal part. Elliptic or 

oblong-elliptical spikelets. Lemma broad, lanceolate, with narrow scarious margin, 

awnless, mucronate or with short awn. Ovary glabrous or rarely ciliate at apex. 

Caryopsis attached to the palea, oblong or oblong-ovoid, broadly concave ventrally, 

hilum 3/5 -
3/4 of the caryopsis length. 

 

Festuca pratensis Huds., Fl. Angl. (Hudson) 37 (1762), Figure 22, Figure 23.  

ſ Festuca elatior subsp. pratensis (Huds.) Celak., Prodr. Fl. Bºhmen 51 (1867). 

ſ Festuca elatior subsp. pratensis (Huds.) Hack., Monogr. Festuc. Eur.: 150 (1882). 

ſ Lolium pratense (Huds.) Darbysh., Novon 3: 242 (1993). 

Type: Described from England. Herb. Sloane 125.16. (lectotype, designated by 

Reveal et al. (1991), BM-SL [n. v.]). 

Perennial. Loosely tufted. Basal innovation shoots extravaginal. Stems 30-120 cm, 

usually erect, stout, glabrous, with slightly ribbed internodes. Leaf sheaths open to 

base, glabrous, young sheaths green, old sheaths reddish brown, decaying into fibers; 

ligule a short rim, 0.3-0.4 mm, truncate, with glabrous clasping auricles. Leaf blades 

(7)10-30 (40) cm long, 3-8 mm broad, rather flaccid, flat, green, with clasping 

auricles at the base, glabrous; sclerenchyma forming trabeculae connected to main 

veins from both side or reduced to islets at top of the vein; veins and ribs are 

numerous. Cauline leaves 2-4 cm, similar to those of the sterile shoots, leaf blade 6-

26 (40) cm long, 3-9 mm broad, with clasping auricles at the base; ligule 0.6-1 mm, 

green, glabrous. Panicle (6) 10-35 (53) cm, ovate or lanceolate, glabrous or slightly 

scabrid branches, lowest node with 2 branches, longer with 4-6 spikelets, shorter 

with 1-3 spikelets. Spikelets 10-15 (20) mm, oblong-lanceolate, green or variegated 
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violet, with (3) 5-10 (14) florets. Glumes unequal, lanceolate to oblong, obtuse, 

broadly scarious margined toward apex.  Lower glume 2-4.5 mm. Upper glume 3.5-

5.5 (7) mm. Lemma 5.5-7.5 (9) mm, oblong to oblong-lanceolate, with narrowly 

scarious margin towards the apex, glabrous or slightly scabrid at upper 1/3, 

mucronate, rarely awned. Awn 0.3-0.8 mm. Palea greenish, scabrid at the tip. 

Anthers 3-4 mm, yellow to orange. Ovary glabrous. Caryopsis adherent to the palea, 

3.5-4 mm, glabrous.  

Chromosome number: 2n=14 (Markgraf-Dannenberg, 1980, 1985). 

Flowering time: June-August. 

Habitat:  Meadows, wet places in mountain woods, 1000-2450 m. 

Distribution area in T¿rkiye: North, Northeast, East and Central Anatolia. Euro-

Siberian and Irano-Turanian element.  

T¿rkiye. A7 Trabzon: 5 km S. of Ma­ka, 1100 m, Welsh Pl. Breeding Station 

Turkey Exped. s. n.; G¿m¿ĸhane: Torul-Zigana arasē [between], Torulôdan 10 km 

[10 km from Torul], 1200 m, 20.07.1979, A. Baytop, B. ¢ubuk­u, E. Tuzlacē and M. 

Sara­oĵlu s. n. (ISTE 43198!). A7/8 G¿m¿ĸhane [Bayburt]:  Bayburt to 

G¿m¿ĸhane, 1900 m, Welsh Pl. Breeding Station Turkey Exped. 1971: Bf 982. A8 

Erzurum: pass between Tortum and Oltu, 2300 m, 30.06.1966, P. H. Davis D. 

47589 (E [web!] E00407343); Rize: Ikizdere-Cimil yolu [road], 13 km, 1200 m, 

15.08.1961, N. and M. Tanker s. n. (ISTE 6810!), Ikizdere, Cimil, Baĸkºy ¿stleri 

[above Baĸkºy], 2010 m, 24.07.1974, M. Vural 3217 (E [web!] E00407334), ibid. 

ñR®gion sous alpine du Lazistan pres de Djimilò [Subalpine region, near Cimil 

Plateau], 30. 07.1866, B. Balansa s. n. (P [web!] P02617747), ibid. before G¿venkºy 

Village, meadow, 1886 m, 14.07.2021, J. Erdal and G. Yaprak JE53265 (herb. J. 

Erdal!). A9 Kars: Susuz, 1750 m, 05.07.1957, P. H. Davis and I. Hedge D.30635 (E 

[web!] E00407339), ¢ēldēr-Kars yolu [road], ¢ēldēr gºl¿ kenarē [by the Lake ¢ēldēr], 

1970 m, 20.08.1975, A. Baytop and A. Meri­li s. n. (ISTE 33341!), ibid. G¿ly¿z¿ 

Kºy¿ civarē [in the vicinity of G¿ly¿z¿ Village], 2000 m, 29.07.1970, T. Baytop s. 
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n. (ISTE 18335!), Arpa­ay-Doĵruyol arasē [between], Arpa­ayôdan 18 km [18 km 

from Arpa­ay], ¢ēldēr gºl¿ ­evrendeki ekilmemiĸ arazi [uncultivated land around 

Lake ¢ēldēr], 1980 m, 16.07.1979, A. Baytop, B. ¢ubuk­u, E. Tuzlacē and M. 

Sara­oĵlu s. n. (ISTE 43022!), Sarēkamēĸ, above Handere Village, 2316 m, meadow, 

11.07.2021, J. Erdal and G. Yaprak JE36046 (herb. J. Erdal!); Artvin: Ardanu­-

Ardahan arasē [between], 1650 m, 10.08.1975, A. Baytop and A. Meri­li s. n. (ISTE 

33349a!), ¢oruh [Artvin], Kordevan Daĵ [Mount Kordevan] (Artvin-Ardahan), 

1400 m, lush meadow, 27.06.1957, P. H. Davis and I. Hedge D. 30150 (E [web!] 

E00407344); Ardahan: Damal, Mount Ilgar Pass, meadow, 2409 m, 12.07.2021, J. 

Erdal and G. Yaprak JE75045 (herb. J. Erdal!).  B5 Kērĸehir: Seyfe G. [Lake Seyfe], 

N. of Mucur, 1100 m, s. d., F. Sorger 81-1-17. B6 Kahramanmaraĸ: ¢ardak, Kandil 

Daĵ [Mount Kandil], 1800 m, 25.07.1952, P. H. Davis, J. Dodds and R. ¢etik D. 

20258 (E [web!] E00407342). B7 Adēyaman: Ak Daĵ [Mount Akdaĵ], near 

Bekikara, 1600 m, H. von Handel-Mazzetti 2404. B8 Erzurum: 29 km from Hēnēs 

to Pasinler, 1800 m, 12.07.1966, P. H. Davis D. 46400 (E [web!] E00407340), 55 

km N. E. Erzurum, 1200 m, 14.08.1972, D. Spencer 0501 (E [web!] E00407345), 

Kuzgun Kºy¿n¿n batēsē [west from the Kuzgun Village], 2130 m, 19.07.1977, A. 

Tatlē 5768 (ANK! ), Kabaktepe Kºy¿ [Village], 2600 m, 09.07.1977, A. Tatlē 5589 

(ANK!);  Tunceli: Ovacēk, 1200 m, 16.06.1979, ķ. Yēldērēmlē 1901 (ISTE 47645!). 

B9 Aĵrē: near Aĵrē, 4000 ft [1220 m], 02.07.1960, P. Furse and P. Synge 838 (E 

[web!] E00407338); Van: Between G¿zeldere and Baĸkale, wet slopes, 2100-2200 

m, 17.07.1986, M. Doĵan 65-93 (E [web] E00407333), Muradiye, Derviĸ Yaylasē, 

Haci Maĵarasi, Kom Dagi ­evres [Derviĸ Plateau, Hacē Cave, around Mount Kom], 

2400 m, 08.07.2001, O. Karabacak OK 2199 (VANF [web!] V0000018683I); Bitlis:  

Hizan, Saĵēnlē, 1 km doĵusu [south], steppe, 2200 m, 03.06.1990, L. Beh­et 2306 

(VANF [web!] V0000018680I); Muĸ: Malazgirt, Aktuzla-Karincali arasi [between], 

1600 m, 21.06.2001, S. Almanar S1666 (VANF [web!] V0000018684I). C9 

Hakkari: 2 km N. W. of Hakkari, 2000 m, s. d., F. Sorger 81-27-16. C10 Hakkari: 

Sat Daĵē [Mount Sat, between Y¿ksekova and Varegºz, 2050 m, 30.06.1966, P. H. 

Davis D. 45748 (E [web!] E00407346).  
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General distribution area: Native to the most of Europe, Siberia, Caucasus, 

Southwest and Central Asia. Introduced to most of the North America, Greenland, 

South America (Argentina and Falkland Islands), North Africa (Algeria), West 

Australia, Russian Far East, China, Korea and Japan. 

Proposed national conservation status: LC. 

 

 

Figure 22: Festuca pratensis, P. H. Davis D. 47589 (E [web!] E00407343). B 

Festuca pratensis, Sarēkamēĸ, Kars (photo by J. Erdal).  
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Figure 23: The distribution area of F. pratensis in T¿rkiye.  

 

Festuca arundinacea Schreb., Spic. Fl. Lips. 57 (1771), Figure 24, Figure 25.  

ſ Festuca elatior var. arundinacea (Schreb.) Roth in Tent. Fl. Germ. 1: 46 (1788). 

ſ Festuca elatior subsp. arundinacea (Schreb.) Ļelak. in Prodr. Fl. Bºhmen: 51 

(1867). 

ſ Schedonorus arundinaceus (Schreb.) Dumort., Observ. Gramin. Belg. 106 

(1824), nom. cons. 

Type: [Icon] J. Scheuchzer, Agrostographia 1719: tab. V, fig. 18. (lectotype, 

designated by Reveal et al. (1991)); Africa. South Morocco, Greater Atlas, Amsmiz, 

3ï6000ô, May 1871, Dr. Hooker s. n. (epitype, designated by Kar et al. (2015), K 

[web!] K000345320). 

Perennial. Laxly tufted. Basal innovation shoots extravaginal. Stems 30-150 (180) 

cm, erect, stout, glabrous or scabrid below panicle, terete, with 2-5 nodes, internodes 

ribbed. Leaf sheaths open to base, young sheaths green, old sheaths pale brown, not 

decaying into fibers; ligule a low rim (0.7) 1-1.5 mm, truncate. Leaf blades 10-60 

(75) cm long, 3-12 mm, flat, with obtuse tip; sometime rolled when dry, rather rigid, 
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green, usually glabrous or slightly scabrid along margins; with ciliate clasping 

auricles at the base; ribs subequal, rounded, with bulliform cells between them; 

sclerenchyma strands on both sides connected to all or most veins, reaching them 

from beneath but not from above; veins 12-18; ribs 12-16. Stem leaves 2-4, similar 

to basal leaves, 7-60 cm long, 3-14 mm broad, with clasping auricles at the base and 

sparsely ciliate margin; ligule 1 mm. Panicle 10-40 (50) cm, ovate-oblong, lax, 

nodding at apex, with scabrid branches and 30-170 spikelets; lowest node with 2 

branches, shorter one usually bearing 3 or more spikelets. Spikelets 9-18 mm, 

elliptic, green or variegated violet, with 4-6 (10) florets. Glumes unequal, lanceolate, 

with scarious margin, glabrous, acute. Lower glume 3.5-6.5 (7) mm. Upper glume 

4.5-7 (8.5) mm. Lemma 6-8 (10) mm, ovate-lanceolate, with broad scarious margin 

toward apex, glabrous or scabrid along the margin or at upper 1/3, awnless or with a 

very short awn. Awn 0-2.5 mm. Palea greenish, scabrid at the tip. Anthers 2.5-4 mm, 

yellow to orange. Ovary glabrous. Caryopsis 3.3-3.6 mm, adherent to the palea, 

glabrous.  

Chromosome number: 2n = 42 (Markgraf-Dannenberg, 1985).  

Flowering time: June-July. 

Habitat: Damp gullies, riversides, water meadows, sea level to 2100 m. 

Distribution area in T¿rkiye: Widespread. Present in all three phytogeographic 

regions, Euro-Siberian, Mediterranean and Irano-Turanian, in the patches of suitable 

habitat.  

T¿rkiye. A1 (E) Edirne: Haskºy-¦r¿nl¿ arasē [between], 24.07.1968, A. Baytop s. 

n. (ISTE 14536!); Kērklareli: L¿leburgaz-Pēnarhisar arasē [between], 13.06.1968, 

A. Baytop s. n. (ISTE 13316!); Tekirdaĵ: ¢orlu-Tekirdaĵ yolu [road], ¢orlu yakēnē 

[near ¢orlu], 04.07.1969, A. Baytop s. n. (ISTE 15616!), Tekirdaĵ-Marmaraereĵlisi 

arasē [between], 13.06.1968, A. Baytop s. n. (ISTE 13370!). A2 (E) Istanbul:  Kilyos 

[Kumkºy], 24.06.1956, B. Tutel 56/260 (ISTF 15789!), Fatih ormanē karĸēsē, jeofizik 

araĸtērma sahasē [opposite of the Fatih forest, geophysical research area], 14.06.1972, 
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H. Argºksel and E. Tuzlacē s. n. (ISTE 22352!), Terkos gºl¿ kēyēsē [Lake Durugºl 

shore], 02.07.1969, A. Baytop s. n. (ISTE 15540!), ibid. Durusu, Gºlbaĸē, 

05.05.2001, A. and T. Baytop s. n. (ISTE 79536!), Halkalē, 09.06.1972, A. Baytop 

and E. Tuzlacē s. n. (ISTE 22291!); Tekirdaĵ: Saray, 11.06.1968, A. Baytop s. n. 

(ISTE 13165!, 13157!); Kērklareli: Poyralē, 200 m, 12.06.1968, A. Baytop s. n. 

(ISTE 13232!).  A2 (A) Istanbul: Tuzla, 27.05.1961, A. Baytop s. n. (ISTE 6694!), 

ibid. I­meler, 30.07.1981, A. Baytop s. n. (ISTE 6767!), Cevizli, 21.07.1953, A. 

Baytop s. n. (ISTE 7431!), Dragos, 20.06.1960, A. Baytop s. n. (ISTE 5918!); Bursa: 

Ulu Daĵ [Mount Uludaĵ], 1800-1900 m, A. Huber-Morath 12512, Iznik-Sºlºz yolu 

[road], 120 m,  06.06.1979, A. Baytop s. n. (ISTE 41993!); Kocaeli: Karam¿rsel-

Yalova arasē [between], 12.06.1966, A. Baytop, B. ¢ubuk­u and T. Avcēgil s. n. 

(ISTE 9833!), Tavĸanlē- Dil [Dilova] arasē [between], 19.05.1959, A. Baytop s. n. 

(ISTE 5348!). A4 Ankara: 22 km N. of Ankara, s. d., F. Sorger 73-40-19, Ayaĸ 

Daĵlarē [Mountains], 1200 m, 12.06.1975, Y. Akman 2 (ANK!, ISTE 33939!), 

Kēzēlcahamam 07.06.1979, T. Baytop s. n. (ISTE 15497a!); ¢ankērē: Eldēven Daĵē 

[Mount Eldiven], Saraykºy¿, Sarē Yaylasē [Plateau], 1400 m, 18.07.1976, A. and T. 

Baytop s. n. (ISTE 35296!). A5 ¢orum: 26 miles [42 km], from ¢orum to Iskilip, 

Kēzēlērmak Valley, 600 m, 29.05.1965, M. Coode and B. Jones 1724 (E [web!] 

E00407199, ISTF 19972!); [Kērēkkale]: 10 km E. of Delice, on Ankara ¢orum road, 

26.06.1963, N. Jardine 370 (E [web!] E00407205). A8 ¢oruh [Artvin]:  26 km E. of 

Demirkent, 2100 m, s. d., F. Sorger 81-81-39. A9 Kars: Collected along small 

mountain river near road, near Kºtek, below old fort, 28.06.1967, J. G. Ross s. n. (E 

[web!] E00407204), Sarēkamēĸ, Handere-Sarēkamēĸ road, meadow on stream sides, 

2147 m, 12.07.2021, J. Erdal and G. Yaprak JE36080 (herb. J. Erdal!); Ardahan: 

Ardahan-Gºle road, meadow, 08.07.2020, 1911 m, J. Erdal and G. Yaprak JE76005 

(herb. J. Erdal!). B1 Izmir:  òNif daĵi S-lich Kem©lpaĸaò [Mount Nif, S. from 

Kemalpaĸa], 980 m, 23.06.1973, K. P. Buttler 17334 (FR [web!] FR-0204847), high 

banks of a dried-out river about ten kilometers from Kemalpaĸa on the main road to 

Izmir, 03.06.1966, R. Alava and G. Bocquet 4994 (E [web!] E00407201), Bostanlē, 

Karĸēyaka, deniz kenarē [seaside], April 1966, M. Aydar s. n. (ISTE 18968!), Klaros, 



 

 

93 

June 1965, C. Regel s. n. (ISTE 12326!). B2 K¿tahya: Murat Daĵē [Mount Murat], 

Hamam yakēnē [near the bath], 1400 m, 10.10.1980, A. Baytop s. n. (ISTE 45912!). 

B3 Afyonkarahisar: 10 miles [16 km] from ¢ay to Afyon, 1000 m, 13.06.1965, M. 

J. E.  Coode and B. M. G. Jones 2379 (E [web] E00407198), Suhut, Kumalar Daĵē 

[Mount Kumalar], Anayurt Kºy¿ [Village]; 1000 m, 08.08.2000, E. Ak­i­ek 3236 

(GAZI!); Eskiĸehir: ¢ifteler, 02.07.1953, H. Birand and M. Zohary s. n. (ANK!). 

B4 Aksaray:  Aksaray civarē [in the vicinity of Aksaray], 21.06.1953, Birand 220 

(ANK!) ; Konya: Cihanbeyli, Yeltepe, 14.06.1942, M. Baĸarman s. n. (ISTF 1697!); 

Ankara:  Ankara, 01.06.1969, A. and T. Baytop s. n. (ISTE 15225!), Atat¿rk Orman 

¢iftliĵi [Atat¿rkôs Forest Farm], near Dolapdere, July 1963, N. Alinoĵlu s. n. (E 

[web!] E00407206). B5 Kayseri: B¿nyan, 1380 m, Welsh Pl. Breed. Station Turkey 

Exped. 1971: Bn 954. B6 Yozgat: Akdaĵmadeni, G¿l Deresi [Creek], 1400 m, Ekim 

and D¿zenli 3753 (ANK!); Sivas: Celalli, Aktaĸ Kºy¿ [Village], ¢aĵlayan, 1500 m, 

07.08.1984, N. ¢elik 2675a (ISTE 56526a!); Kahramanmaraĸ: Gºksun, Ericek 

Village, 1528 m, 15.07.2019, J. Erdal JE46005 (herb. J. Erdal!). B7 Erzincan: 10 

km E. of Erzincan, 1160 m, Welsh Pl. Breed. Station Turkey Exped. 1971: Bn 952, 

Erzincan-Trabzon arasē [between] 12th km, 09.07.1959, M. Tanker s. n. (ISTE 

5594!), Hēlēr Kºy¿ civarē [in the vicinity of Dereyurt Village], 20.07.1959, M. Tanker 

s. n. (ISTE 5599!). B8 Erzurum: Collected near, Erzurum Airport, 11.07.1967, J. 

G. Ross s. n. (E [web!] E00407207); Collected 2 miles west of Oltu on bank beside 

road, 25.06.1967, J. G. Ross s. n. (E [web!] E00407202). B9 Van: Bendimahi-

Muradiye yolu [road], 1750 m, 17.06.1981, A. and T. Baytop and A. Atilla s. n. (ISTE 

46539!), G¿rpinar, Cevizalan Kºy¿ [Village], Gelisar, 2600 m, 25.07.2008, I. Demir 

I1545 (VANF [web!] V0000018689I), Van Y¿z¿nc¿ Yēl ¦niversitesi, Zeve 

Kamp¿s¿ [Van Y¿z¿nc¿ Yēl University, Zeve Campus], 16.06.1991, 1710 m, A. 

¥zt¿rk s. n. (VANF [web!] V0000018688I), ibid. 1700 m, steppe, 10.06.2004, L. 

Beh­et 7072 (VANF [web!] V0000018685I); Muĸ: Malazgirt, Yeni Kºy [Village], 

1680 m, 11.07.2006, L. Beh­et, F. ¥zgºk­e and M. ¦nal LFM 1712 (VANF [web!] 

V0000018691I). C2 Muĵla: Marmaris, G¿nn¿cek, 5 m, 19.05.1985, Y. Akman 

15071 (ANK!), Denizli: Honaz Daĵē [Mount Honaz], Atalanē Yaylasē [Plateau], 
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1550 m, 25.07.1973, E. Tuzlacē s. n. (ISTE 26588!), ¢ukurkºy altē [below], 820 m, 

07.06.1973, A. Baytop and E. Tuzlacē s. n. (ISTE 25607!), Cankurtaran altē [below], 

1100 m, 07.06.1973, A. Baytop and E. Tuzlacē s. n. (ISTE 25576!). C4 Konya 

[Kar aman]: Ermenek, Teke­atē, 1400 m, 09.07.1978, M. Vural 1008 (ANK!, 

GAZI!), Kazancē, 900 m, 18.06.1983, H. S¿mb¿l 2019 (GAZI!, HUB 33081!, ISTE 

55111!), Karaman, Aĵa­y¿rd¿ Kºy¿ [Village], 1400 m, 21.06.1979, M. Vural 1442 

(GAZI!). C5 Niĵde: Ridge N. of Maden, behind village, 1829 m, 02.08.1969, J. 

Darrah 439 (E [web!] E00407203); Adana: Karsantē, Yapraklē Deresē [Creek], 

05.08.1972, E. Yurdakul 9 (ANK!); Konya: Ereĵli, Aydos Daĵē [Mount Aydos], 

Halkapēnar, 1300 m, 21.06.1977, S. Erik 2234 (HUB 33080!, ISTE 43824!). C6: 

Kahramanmaraĸ: Engizek Daĵē [Mount Engizek], Aksu, 1000 m, 10.06.1987, H. 

Duman 2968 and 2950 (GAZI!). C9 ķērnak:  Mezraa, Beyt¿ĸĸebap, Koĵ tepenin 

k¿zey yama­ē [North slopes of Koĵ Hill], 1821 m, 26.06.2009, M. R¿stemoĵlu MR 

861 (VANF [web!] V0000018687I). C10 Hakkari:  10 km from Y¿ksekova to 

ķemdinli, 1950 m, 15.06.1966, P. H. Davis D. 45142 (E [web!] E00407200).  

General distributi on area: Native to temperate Eurasia from Europe to Xinjiang 

and Himalaya, and North Africa. Introduced to North America, parts of South 

America and Africa, Australia and Far East (Russia, China, Korea and Japan). 
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Figure 24: Lectotype of Festuca arundinacea [Icon] (J. Scheuchzer, Agrostographia 

1719: tab. V, fig. 18.). 

 

 

Figure 25: The distribution area of F. arundinacea in T¿rkiye. 



 

 

96 

 

Figure 26: Leaf blade cross-sections, broad-leaved fescues: A F. drymeja, B F. 

gigantea, C F. sclerophylla, D F. pratensis, E F. arundinacea (Illustrated by J. Erdal) 
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4.1.4. Festuca subgen. Festuca 

Densely tufted. Basal innovation shoots extravaginal or intravaginal, stolons absent. 

Leaf sheaths open to the base, closed to some extent, or closed to mouth; decaying 

into fibers completely or partially or not decaying into fibers. Ligule with or without 

auricles. Leaf blades not angular in cross-section, fine or thick. Lemma awnless, 

mucronate or awned. Ovary glabrous or hairy. Caryopsis oblong, deeply concave 

ventrally, adherent to palea. 

 

Festuca sect. Variae Hack., Monogr. Festuc. Eur.169: (1882). 

Perennial. Densely tufted. Basal innovation shoots intravaginal. Leaf blades 

involute, usually ovate in cross-section; ligule variable in length, without auricles. 

Florets within spikelet separated by distinct rachilla segments. Glumes and lemma 

with broad scarious margins. Lemma awnless or shortly awned. Ovary densely 

hispid.  Caryopsis free from palea, oblong, flatly concave ventrally, hilum 2/3-
3/4 of 

the caryopsis length or nearly as long as caryopsis. 

 

Festuca uluana (Markgr.-Dann.) J. Erdal, G. Yaprak and M. Doĵan, stat. nov., 

Figure 27, Figure 28. 

ſ F. cyllenica subsp. uluana Markgr.-Dann. in Willdenowia 11: 206 (1981).  

Type: [T¿rkiye. A2 (A) Bursa]: ñIn summis jugis Olympi Bithyn.ò [Summit of the 

Mount Uludaĵ], July 1874, T. Pichler, Plantae exsiccatae florae rumelicae et 

bithynicae, s. n. (holotype W [web!] W0032025; isotypes: W [web!] W-Hackel 

19160013726, JE [web!] JE 00005844). 

Perennial. Densely tufted. Stems 23-57 cm, scabrid below the panicle. Leaf sheaths 

closed up to 1/3 of the length, young sheaths light green scabrid, old sheaths glabrous 

light brown, shiny; not decaying into fibers; ligule 1-2.7 mm, long rounded or acute.  
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Leaf blades 18-31 cm long, 0.7-1.1 mm broad, glabrous, apex slightly pungent, with 

sclerenchyma forming continuous, uniform subepidermal layer; veins 9-11 (13), ribs 

7-9, rounded, with thin sclerenchyma layers and dense long hairs above. Panicle 6-

12 cm, erect, dense, branches scabrid. Spikelets 8-12.5 mm, elliptic to oblong, pale 

yellowish green, variegated pale violet, with 3-7 florets. Glumes subequal, with 

broad scarious margins. Lower glume 4-6 mm, lanceolate, acute. Upper glume 5-6.5 

mm, lanceolate, gradually acute. Lemma 5.5-8 mm, lanceolate, long acuminate, with 

broad scarious margin in upper part. Awn 0.25-1 mm. Palea pale green, scabrid along 

margin and tip. Anthers 3, yellow. Ovary densely hispid. Caryopsis 3-3.5 mm, with 

adherent pericarp; hairy at apex; hilum linear. 

Flowering time: June 

Habitat:  Rocky subalpine and alpine meadows, calcicole species, 1700-2350 m 

Distribution area:  Northwest Anatolia. Endemic. Euro-Siberian, Euxine element.  

T¿rkiye. A2 (A) Bursa: Mount Uludaĵ, s. d., Simon 69316, ibid. ñAufstieg auf Zirve 

tepesi vom B¿y¿k otel: NW-Hang des 2. Nebengipfels W vom Hauptgipfelò [Ascent 

to summit from B¿y¿k Hotel: NW slope of the 2nd sub-peak W. from the main peak], 

19.07.1973, K. P. Buttler and E. Erben 18015 (FR [n. v.] FR-0131108), ibid. 

K¿ĸaklēkaya, 03.07.1944, M. Baĸarman s. n. (ISTF 3933!), ibid. Karagºl Lake, 

24.08.1971, A. and T. Baytop s. n. (ISTE 20953!), ibid. Kilimli Lake, 24.08.1971, A. 

and T. Baytop s. n. (ISTE 20938!), ibid., 2nd tourism development zone, alpine 

meadow, 1765 m, 17.06.2021, J. Erdal JE16038 (herb. J. Erdal!). A3 Bolu: Kºroĵlu 

Daĵ [Kºroĵlu Mountains], 1800-2350 m, 27.06.1975, Y. Akman 4 (ANK!, ISTE 

33933!), Aladaĵ [Plateau], 1700 m, s. d., O. Alpay 405, Kartalkaya, Resulbaba 

Tepesi [Hill ], 2100 m, 05.07.1983, N. ¥zhatay et al. s. n. (ISTE 51188!), Kēbrēscēk, 

Argºz¿ vadisi [Argºz¿ Valley], Dikili, y¿ksek daĵ ­ayērē [alpine meadow], 2070 m, 

22.06.2012, N. G¿neĸ 2777 (DUOF [web!] DUOF0006215!). 

Proposed national conservation status: EN. 
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Figure 27: A Holotype of Festuca uluana, T. Pichler, Plantae exsiccatae florae 

rumelicae et bithynicae, s. n. (W [web!] W0032025). B Festuca uluana, Mount 

Uludaĵ, Osmangazi, Bursa (photo by J. Erdal). 

 

 

Figure 28: The distribution area of F. uluana in T¿rkiye. 
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Notes: Festuca cyllenica Boiss. & Heldr. was described from the Mount Cyllene 

(Kyllini) in the Peloponnese, Greece. Hackel (1882) threated these populations as F. 

vaira subsp. eu-varia var. cyllenica. On the other hand, he considered population 

from Bithynian Olympus (Mount Uludaĵ), in T¿rkiye, as a part of F. varia subsp. 

eu-varia var. genuina. Markgraf-Dannenberg (1981) lumped this population into F. 

cyllenica, as a subspecies F. cyllenica subsp. uluana Markgr.-Dann. F. cyllenica is 

limited to several mountainsô peaks in the mainland Greece and Tasos Island 

(Markgraf-Dannenberg, 1980). Markgraf-Dannenberg (1976) described three 

subspecies F. cyllenica subsp. pindica, form Pindus Mountains located between 

northwest Greece and southwest Albania, F. cyllenica subsp. thasia present only on 

Thasos Island and F. cyllenica subsp. pangaei from Pangaion Mountain in North 

Greece. F. cyllenica subsp. pindica was later raised to the species level, as F. pindica 

while still preserving other two subspecies in the Flora Europea (Markgraf-

Dannenberg, 1980). By comparison of diagnostic characters of F. cyllenica subsp. 

uluana (Markgraf-Dannenberg (1981, 1985) and F. cyllenica subsp. cyllenica 

(Markgraf-Danneberg, 1980) some differences could be seen, even though 

Markgraf-Dannenberg gave very broad descriptions in order to cover all of the 

subspecies. F. cyllenica subsp. uluana has stem scabrid below the panicle (vs. 

glabrous in F. cyllenica subsp. cyllenica); 9-11(13) vascular bundles (vs. (7) 9 (10) 

vascular bundles); inflorescence 6-12 cm, erect, dense, branches very scabrid, (vs. 

4-10 cm, interrupted, branches glabrous); upper glume 5-6.5 mm, broad scarious 

margin, gradually acute (vs. 4.6-7.1 mm, almost entirely scarious, acuminate); 

lemma, 5.5-8 mm, lanceolate, long acuminate, with broad scarious margin (vs. 6.5-

9.1 mm, oblong-lanceolate, acuminate with narrow scarious margin); awn up to 1 

mm (vs. up to 2.2 mm). Furthermore, the type location of F. cyllenica Mount Cyllene 

(Kyllini), is located in the Peloponnese, Greece, in a zone of typical Mediterranean 

climate and vegetation, growing on the rocks of the alpine belt of the mountains. On 

the contrary, F. cyllenica subsp. uluana is growing on the subalpine and alpine rocky 

meadows, on two mountains in the northwest Anatolia (Mount Uludaĵ, Bursa and 

Kºroĵlu Mountains, Bolu), in a zone of humid climate created by the Black Sea and 
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Euro-Siberian phytogeographic region. Also, neither F. cyllenica subsp. cyllenica 

nor F. cyllenica subsp. uluana are present on the East Aegean Islands, Thrace region 

and Aegean coast of Turkey. F. cyllenica subsp. uluana is a rather an isolated, 

endemic taxa with quite limited distribution. Therefore, we believe that the one 

should seek for the origin of this population in spatially closer taxa, such as F. 

woronowii Hack. complex present in North Anatolia or even F. anatolica Markgr.-

Dann. that spreads toward northwest up to inner Aegean region. Considering all 

mentioned above, we decided to grant species status to F. cyllenica subsp. uluana, 

as F. uluana (Markgr.-Dann.) J. Erdal, G. Yaprak and M. Doĵan, stat. nov.  

 

Festuca artvinensis Markgr.-Dann., Willdenowia 11 (2): 202 (1981), Figure 29, 

Figure 30. 

= Festuca dmitrievae A. P. Khokhr. in Byull. Moskovsk. Obshch. Isp. Prir., Otd. 

Biol., n. s., 97 (6): 98 (1992 publ. 1993). 

Type: T¿rkiye. A9 ¢oruh [Artvin]: Ziyaret Daĵē/Yalnēz­am Daĵlarē [Yalnēz­am 

Mountains], between Ardahan and Artvin, 2200 m, rocky igneous slopes, 

29.06.1957, P. H. Davis and I. Hedge D. 30293 (holotype E [web!] E00373923). 

Perennial. Densely tufted. Stems numerous, 20-56 cm, erect, scabrid below the 

panicle, yellowish green or purplish. Leaf sheaths closed for 1/3 of their length; 

scabrid above and along margin, young sheaths light green, usually hairy, old sheaths 

light brown, glabrous; not decaying into fibers. Ligule 0.4-0.8 mm, rounded, ciliate. 

Leaf blades 12.3-25.8 mm long, 0.4-0.7 mm broad, erect, glabrous, pungent; with 

continuous, uniform subepidermal sclerenchyma layer; veins 7 occasionally 9; ribs 

5, rarely 7, without sclerenchyma tissue and with long hairs above. Panicle 3.5-8 cm, 

erect, dense; branches scabrid. Spikelets 7-10 mm, elliptic-lanceolate, yellowish 

green not variegated or variegated pale violet, with 4-8 florets. Glumes subequal, 

broad scarious margined. Lower glume lanceolate, 2.5-4 mm. Upper glume oblong-

lanceolate, 3-5 mm, narrowly rounded at apex. Lemma linear-lanceolate, broad 
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scarious margined, 4.5-6 mm, awnless or mucronate. Palea light green, ciliate along 

margin and tip. Anthers 3; yellow. Ovary densely hispid. Caryopsis 2.7-3.5 mm, with 

adherent pericarp, hairy at apex, hilum linear. 

Flowering time: May-July. 

Habitat:  Rocky slopes, screes, rocky open areas in Picea/Pinus woods, rocky alpine 

meadows. On basalt, schist, and siliceous gravel, calcifuge, 1500-2900 m. 

Distribution area in T¿rkiye: Northeast Anatolia. Euro-Siberian, Euxine element. 

T¿rkiye. A8 Rize: ķeytan Daĵ [Mount ķeytan], above Sivrikaya Village, 2100 m, s. 

d., I. and F. Markgraf 10850 p.p., Ikizdere to Ispir, 2600-2900 m, s. d., F. Sorger 82-

119-53; ¢oruh [Artvin]:  26 km E. of Demirkent, 2300-2650 m, s. d., F. Sorger 81-

83-22; Erzurum: 1-4 km N. of Tortum 1600-1650 m, s. d., F. Ehrendorfer et al. 10. 

A9 Erzurum:  Oltu, Karnavas, s. d., D. I. Sosnowsky 32; ¢oruh [Artvin]:  Yalnēz­am 

Mountains, 2100-2200 m, s. d., F. Ehrendorfer et al. 4; ibid. Pēnarlē Village, Velat 

Plateau, Yalnēz­am Mountains, 2236 m, 13.07.2021, J. Erdal and G. Yaprak 

JE08054 (herb. J. Erdal!), ķavĸat, Kºpr¿l¿ Village, 1997 m, 13.07.2021, J. Erdal 

and G. Yaprak JE08031 (herb. J. Erdal!), ķavĸat, Laĸet deresi [Laĸet Creek], 1550-

1650 m, 21.05.1983, A. G¿ner and M. Vural AG48050 (HUB 33102!). 

General distribution area:  Transcaucasia. 

Additional specimens examined: Georgia. Adzhariya, Shuakhevi, ñinterior vallis 

flumilis Adzharis=Zhali regio Schuacheverisis inter Schuachevi et Chichuori, in 

rupibes et saxix siccisò [Interior of the valley of the river Adzhari=Zhali region of 

Shuachevi between Shuachevi and Chichuori, in rocks and dry rocks], 03.05.1991, 

A. P., P. A. et O. A. Khokhrjakovi s. n. (MW [web!] MW0591380).  

Proposed national conservation status: VU. 
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Figure 29: A Holotype of Festuca artvinensis, P. H. Davis and I. Hedge D. 30293 

(E [web!] E00373923). B, C Festuca artvinensis, Yalnēz­am Mountains, ķavĸat, 

Artvin (photo by J. Erdal). 

 

 

Figure 30: The distribution area of F. artvinensis in T¿rkiye. 
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Notes: The type location of F. artvinensis Yalnēz­am Mountains in Artvin province 

of T¿rkiye and F. dimtrievae, in Adzhariya, Shuakhevi region, in Georgia, are not 

far away from each other. At first, Georgian populations were regarded as a separate 

species. However, F. dmitrievae is later recognized as a heterotypic synonym of F. 

artvinensis by Tzvelev (2006), extending the range of the species in Transcaucasia.  

We had performed a few expeditions along the pass between the Ikizdere and Ispir, 

and surrounding area, including the Mount ķeytan and Sivrikaya Village, but we 

have not recorded F. artvinensis in there. We rather found F. anatolica subsp. 

borealis, growing on the cliffs above ¢apan Creek, that runs through the pass and F. 

woronowi subsp. woronowi in the mountains. Therefore, we are doubtful about the 

identity of the Rize material cited by Markgraf-Dannenberg (1985). 

 

Festuca anatolica Markgr.-Dann., Willdenowia 11 (2): 202 (1981). 

Perennial. Densely tufted. Stems 25-60 cm, angled above, glabrous or scabrid below 

panicle. Leaf sheaths closed for more than 1/3 of their length, young sheaths green, 

scabrid, old light brown, glabrous, not decaying into fibers; ligule 0.5-1.6 mm, 

rounded, eciliate, auricles absent. Leaf-blades 10-30 cm long, 0.5-1 mm wide; 

subpungent, green, glabrous, occasionally scabrid at the base; subepidermal 

sclerenchyma forming uniform, thick, continuous ring; veins 7-9, ribs 5-7, rounded, 

with long dense hairs and thin sclerenchyma layer above.  Panicle 3-8 cm, oblong-

ovate, rather lax, branches scabrid. Spikelets oblong-lanceolate, yellowish green 

variegated pale violet, 7-11 mm, with 4-7 florets. Glumes subequal, broadly 

scarious-margined. Lower glume 2.5-4.5 mm, ovate. Upper broadly obtuse, 3.5-5.5 

mm. Lemma 5-7 mm, oblong-lanceolate, rather long-acuminate, scabrid at the tip, 

broadly scarious-margined, awned. Awn 0-1 mm. Palea ciliate along the margin. 

Ovary pubescent on apex. Anthers 3, yellow. Caryopsis with adherent pericarp, 3-4 

mm, hairy at apex with linear hilum. 

1. a. Upper glume distinctly ovate; ligule 0.5-1 mm ééééé...... subsp. anatolica 
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1. b. Upper glume ovate-lanceolate; ligule 0.7-1.6 (2) mm éééé.  subsp. borealis 

 

subsp. anatolica, Figure 31, Figure 32. 

Type: T¿rkiye. C5 I­el [Mersin]: Bulgar Dagh [Bolkar Mountains], Gusgutathal, 

Felsen [rocks], 1400 m, 1896, W. Siehe 252 (holotype E [web!] E00407183, isotype 

(BM [n. v.], W [n. v.], JE [web!] JE 00005874, P [web!] P02617842). 

Flowering time: June-July.  

Habitat:  Limestone cliffs and screes, rocky steppe, calcicole, 1400-3000 m. 

Distribution area:  Mainly South and Central Anatolia and along Anatolian 

diagonal. Endemic. Mediterranean and Irano-Turanian element.  

T¿rkiye. B3 Konya: Akĸehir, Sultan Daĵlarē [Sultan Mountains], Tekke Yaylasē 

[Tekke Plateau], ca. 1850-1900 m, 26.06.1985, Y. Akman 13891 (ANK!). B6 

Kahramanmaraĸ: ¢ardak, Berit Daĵ [Mount Berit], above Arpa ¢ukuru Y. [Arpa 

¢ukuru Plateu], S. E., screes, 2700 m, 26.07.1952, P. H. Davis, J. G. Dodds and R. 

D. ¢etik D. 20324 (ANK!, E [web!] E00407182), ibid. Arpa ¢ukuru Karagºl arasē 

[between Arpa ¢ukur and Karagºl], 2400-2800 m, 28.07.1981, B. Yēldēz 3155 (ISTE 

55761!), Hºb¿r mevkii, 2800-3000 m, 28.07.1981, B. Yēldēz 3187 (ISTE 55759!), 

Gºksun, Mount Berit, above Ericek Village, rocky slopes, 2111 m, 15.07.2019, J. 

Erdal JE46034 (herb. J. Erdal!), ibid. 1950-2150 m, steppe, 29.06.1992, Z. Ayta­ 

and H. Duman 4968 (GAZI!). B7 Tunceli: Munzur Daĵ [Munzur Mountains], above 

Ovacēk, limestone rock ledges, 2400 m, 18.07.1957, P. H. Davis and I. Hedge D. 

31352 (ANK!, E [web!] E00407179); Sivas: 42 km W. of Refahiye, 2100 m, s. d., 

F. Sorger 78-170-20. C2 Denizli: Honaz Daĵ [Mount Honaz], 1932, C. Regel s. n., 

ibid. Baba tepesi [Hill], 2100-2200 m, 22.07.1973, E. Tuzlacē s. n. (ISTE 26499!, 

ISTE 26503!, ISTE 26511!); Antalya:  Mount Akdaĵ, 1968, P. A. Quezel s. n.. C5 

Adana: Kazan, Aladaĵ, 2300-2600 m, 1958, F. Markgraf s. n., Karsantē [Aladaĵ], 

Torasan Daĵē [Mount Torasan], c. 2275 m, 15.07.1977, E. Yurdakulol 1398 (ANK!); 

Niĵde: Ala Daĵ Gebirge, [Aladaĵlarē Mountains], Kayacēk Tal [Kayacēk Creek], 
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2200 m, R. Carle and H. K¿rschner 79-627 (VO 6733) (E [web!] E00407180), 

Aladaĵ [Aladaĵlar Mountains], N. W. part, c. 6 km S. E. from the village of 

Demirkazēk, entrance to Napriz Valley, seepage meadow, 2500 m, 23.07.1984, G. 

Gºrk, P. Hartvig and A. Strid 23937 (E [web!] E00407410), ibid. ñS¿dseite des 

Napriz Boĵaziò, 2600 m, 15.08.1992, E. v. Raab-Straube s. n. (P [web!] P00781567); 

[Mersin/Niĵde]: ñRegion alpine defile des Portes Ciliciennesò, 11.07.1855, B. 

Balansa s. n. (E [web!] E00407181, P [web!] P02617833, P026117848, P03383488); 

Mersin: ñIter Cilicium in Tauri Alpes Bulgar Dagh. In valle ima Gusguta dicto alt. 

6000 ped.ò [Bolkar Mountains, Gusguta Valley], c. 1830 m, 25.06.1853, T. Kotschy 

s. n. (P [web!] P02617839, P02617847), Anamur, Akine Kºy¿ [Akine Village], 

Elbalak Yaylasē [Elbalak Plateau], 1900-2200 m, 20.06.1983, N. S¿mb¿l 2144 (HUB 

33082!, ISTE 55104!). C6 Maraĸ [Kahramanmaraĸ]: Andirin, Su ¢ati, 1958, F. 

Markgraf s. n. 

Proposed national conservation status: NT. 

Notes: The specimen, ñTrabzon: Hamsekeui (Hamsikºy Village) 27.07.1933, 6300 

ft (1920 m), E. Balls 498 (E [web!] E00407186)ò, cited in the Flora of Turkey 

(Markgraf-Dannenberg, 1985), is misidentified and it rather belongs to F. woronowii 

subsp. turcica, which grows in the same area. Even though the specimen is collected 

late of the season and the original colors have faded, the traces of the deep purple 

color are visible on the spikelets. Also, stems are erected with dense panicles. On the 

other hand, F. anatolica has yellowish green spikelets occasionally variegated pale 

violet, and very few lax, ascending stems. Besides, taking into account that F. 

anatolica is calcicole species, the Hamsikºy area, covered with forests and wet 

meadows, does not seem to be suitable habitat for it, as well. 
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Figure 31: A Holotype of Festuca anatolica, W. Siehe 252 (E [web!] E00407183).  

B Festuca anatolica, Mount Berit, Gºksun, Kahramanmaraĸ (photo by J. Erdal). 

 

 

Figure 32: The distribution area of F. anatolica in T¿rkiye. 
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subsp. borealis Markgr-Dann., Figure 32, Figure 33. 

Type: [T¿rkiye. A7 G¿m¿ĸhane]: ñSzandschak G¿m¿schkhane, Argyri Dagh 

[G¿m¿ĸhane Mountains], in declivibus [on slopes]ò, 20.06.1894, P. Sintenis 5952 

(holotype B [n. v.]; isotypes: BM [n. v.], E [web!] E00373924, W [web!] 

W19160013716, W18950003702, JE [web!] JE00005872, JE00005873, P [web!] 

P02617837, P02617841, P02617843, Z [web!] Z-000017977).  

Flowering time: June-July.  

Habitat:  Limestone cliffs and screes, rocky steppe, calcicole, 1600-3000 m. 

Distribution area:  Northeast Anatolia. Endemic. Irano-Turanian element.  

T¿rkiye. A7 G¿m¿ĸhane: G¿m¿ĸhane, 1600 m, 1958, I. and F. Markgraf s. n.; 

Erzurum:  Ispir, Ikizdere-Ispir road, rocky slopes along ¢apan Creek, 1900 m, 

10.07.2020, J. Erdal and G. Yaprak JE25107 (herb. J. Erdal!), Pazaryolu, Erzurum-

Pazaryolu road, 2030 m, 10.07.2020, J. Erdal and G. Yaprak JE25200 (herb. J. 

Erdal!). B7 Sivas: Kizil Daĵē [Mount Kēzēldaĵ], 42 km W. of Refahiye, F. 

Ehrendorfer et al. 9. B8 [Erzurum]:  ñVilayet Erzurum. Palandºken daĵlari s-lich 

Erzurum: Hang nnº-lich unterhalb der Bergstation der Seilbahn, bestandsbildendò 

[Mount Palandºken, south of Erzurum, north-east slope, below the mountain station 

of the cable car], 2700-3000 m, 21.09.1971, K. P. Buttler 16067 (FR [n. v.], FR-

0204814).  

Proposed national conservation status: VU. 
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Figure 33: A Isotype of Festuca anatolica subsp. borealis, P. Sintenis 5952 (E [web!] 

E00373924). B Festuca anatolica subsp. borealis, ¢apan Creek, Ispir, Erzurum 

(photo by J. Erdal). 

 

Notes: Personally, I am not convinced in the necessity of recognizing the subsp. 

borealis. F. anatolica subsp. anatolica is present in South Anatolia, southern Central 

Anatolia and along Anatolian Diagonal, on the limestone rocks and screes, along 

West and Central Taurus Mountain range and their extensions, with the most 

northeast point at Munzur Mountains range which is also belonging to the 

northeastern Taurus orogenic belt and consisting of limestone (¢ēlĵin, 2020). 

However, all locations where subsp. borealis is found (parts of Sivas, G¿m¿ĸhane 

and Erzurum provinces) also fall within the most north extensions of Anatolian 

Diagonal and Irano-Turanian phytogeographic region. Samples of F. anatolica, that 


























































































































































































































































































































































































































