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ABSTRACT

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

Erdal Jelena
Doctor of PhilosophyBiology
Supervisor: Prof. DiMu s a Doj an

September 202354 pages

The genud-estucal. is one of the largest and most widely distributed genera of
grasses, and assentiaklement of grasslands around the world. The main goal of

this study was to revise the gerfesstucaL. i n T g¢r ki ye, using stan
methods and techniques,ncluding field surveys morphology with
micromorphology,anatomy,and ecology to resolvéng 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 studiebh®genusFestucal.

all around the country had been performed to locate and collect all known and
potential fescue species from their natural habiktégse, we present a contemporary,

revised taxonomic account of the gerieesstucalL. i n T¢r ki ye, includ
identification key, taxa new to science ahda xa recorded in Tg¢r ki
time. As well as, updated species descriptions, diagnostic characters, distribution
areas, typification, synonymy, p e c i coitations, @henology, photograprend

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

have described one new speckesstuca timonionad. Erdal, G. Yaprak and M.

D o ] spnnov, one new subspeciégstuca woronowisubsp.rizensisJ. Erdal, G.

Yapr ak an dsubM.novDan§l @ae new varietifestuca adanensisar.
alexandrettaJ . Erdal , G. Y avarrnak Beasides| twdispeciBsp ] a n



Festuca pseudodalmatiddrajina andrFestuca rupicolaHeuff. are for the first time
recorded i n T¢r ki ynedspeeiesrstatisdeesimmaanubral. we assi g
subsppseudorivularigMarkgr-Dann. ag=estuca pseudorivularigMarkgr-Dann.)

J. Erdal, G. Y s na.landlestuta dyllenicoigs.a& Heldr.

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

Yapr ak an dstatMnov. Blso] veerbelieve that the presence of the two
previousl y know#fk. sanmertiiard. andk. ziganersidlirkgy- e

Dann.,is doubtful. According to our revision9%axa belongingo thegenusestuca

L.are recognized i i spdcies, Rineyséabspecieendcthraedi ng 4
varieties.
Keywords:Poaceaek-estucal., Revision, Tg¢rkiye

Vi



¥Z

T! RKKYEOEEBKIKAL. ( POACEAE) CKNSKNKN SKST
REVKZYONU

Erdal Jelena
Doktora Biyoloji
Tez Y°neticusia: DBf ah. Dr . M

Ey 12028 354sayfa

Festuck. ci nsi , dbiénywak -eanp @reda kermdaj él éml & ot
ve -ayér ve bozkér ekosistemlerinin °neij
amaceé ar aa&h amoniaoii wermékremor f ol oj i , anat omi vV e

ol mak czere standart i @k $ o nkounhilka nyad mtke nT ¢

Festucad..ci nsinin revizyonunu ger-eklexktirmek

infraspesi f i Kk taksonomi k probl emleri -%zmeyi ,
bil gil eri gencel l emeyi, t ¢hralkekréinnd ak & rnuerr ma
bul unmayé hedeflemiktir. Bu arakteéer ma kafy

FestucaL.t ¢ rl erinin dajél émlaréné tespit et n

-al ékmal ar é& TDenrkiekBesdca K.irciilndsii.ni n i g¢ncel |

taksonomi k -al é@&kmaséené, yeni bir taneéeml a
kez kaydedilen t¢grler 1l e sunuyoruz. Ayr
karakterl er, daj el eém al anl ar e, tipi fikeé
foto r af | ar , ekol oj i, endemi zm, -evresel t
sunul mé&dstuatnonionad . Er dal , G. Yppowakéwvea M. |
yeni B-astuca wagonawiisubsp.rizensisJ . Erdal , G. Yapr ak

subsp.novad éyndai b i Festada adanensisar. alexandrettal. Erdal,
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G. Yapr ak war. nbd. a dlEonjdaan y e n i birFesteca i yet e t ar
pseudodalmatic&Krajina ve Festuca rupicolaHe u f f . terl eri Te¢rkiye!

kaydedildi. Ek olarakFestuca rubra L.subsp.pseudorivularisMarkgr-Dann.'nin

Festuca pseudorivularigMarkgr-Da nn. ) J. Erdal , Gat. Yaprak v
nov. olarak veFestuca cyllenicaBoiss. & Heldr.subsp.uluana Markgr-Dann.'nin

Festuca uluana(Markgr-Dann. ) J. Er dal , s@.nowolmmk ak ve M.
t¢r stategsene yekseltildijini bel i,rtmek i st

F. sommieriLitard. ve F. ziganensisMarkgr-Dann.var | €] énéol dyphead
i nanéyoruz. Revi zy o Restotalz ainsigelait ® taksgnr ki ye' de

tanénmeék enrowpe rb,uualloakrutzg r vasiyetedig -

Anahtar KelimelerPoaceaefestucaL . , Revi zyon, T¢rkiye
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CHAPTER 1

INTRODUCTION

1.1.The family Poaceae

Poaceae Barnhart (Gramineae Judisefamily of grasses, is the fifth largest plant
family consideringhe number of species and genera, and without a doulet of

the most economically important graumf all flowering plants, including
agricultural grains, forage, and grazing plants (@ayand Renvoize, 1986).
Besides, grasses have a cosmopolitan distribution and represent crucial components
of diverse ecosystems (Simpson, 2010k @tonomic and ecological importance of

the grasses generates common interest in their classification aatav(GPWG

et al., 2001). The use of grasses in agriculture last for millennia, frometiye
beginning of agriculturatievelopmenin SouthwestAsia, some 11000 years ago,
while namingand classificationf grassegxtendbackin timeto ancientGreece and
Theophrastus (37287 BC) who recognized at least 19 different grasses in his
AEnquiry i nto BR0&% Gikson, 2000). Neverthelesst the dirst
taxonomic studies on grasses started much later, wifibih8" century. Linnaeus

in hisSpecies Plantarum (1758cluded numerous grass genera. Althotlyagreat
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. Currettily family Poaceae
consists of 11783 species placed within 12 subfamilies, 54 tribes, 109 subtribes, and
789 acepted genera (Soreng et 2022). According to the checklist of the family
Poaceae in T¢rkiye, there are 146 gener a
taxa of grasses ,(rdéadsanumaasarecastgnthimcreasiagd 1 2 )

over the pars



1.2. ThegenusFestucal.

The genud-estucahasa 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 zogeThe center of diversity of the genlasstucais in the

Hol arctic zone of Eurasia and Nescuesh Ameri ca
are plants highly tolerant to various types of abiotic stress, and they are able to grow

vigorously in a wide rangefaosoil and climatic conditions (Acar et al., 2016).
Neverthelessfescuesare a particularly dominant component of cesgasonal

pastures inighlands and mountaing/here often several species grovgympatry,

within the same osimilar habitats (Garnatjet al.,2023).

Besidesecological, fescue grasses have great economic.\F@sgeues could be used

as forage, turfand ornamental plantsTall fescue F. arundinaceaSchreb.) and
meadow fescud~ pratensidHuds.) are agriculturally importafdgrage crop species.

Red fescueK. rubraL.) and sheep fescu&.(ovinal.) are particularly valuefbr

their narrow leavethatminimize water loss andhprovedrought tolerance (Gng

et al, 2016). Some fescues are used for creating transgenic plamtsnproved
features. By usingAgrobacteriummediated 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 hybridizeLolium and Festuca the two genera that represent closely
allied complex of related species, in order to gain the attributes of both within
Festuloliumhybrids (Kosmala et gl2007; Cheng et al2016a).Also, it seems that
fescue speciesould be used as alternative weed control in fruit orchasdskl .et al
2014). Numerous research had shown that fescues have great potential for
phytoextractiornof toxic metas from contaminated soildt has been seen that tall
fescue carolerate and accumulate substantial ameahheavy metals, especially

lead (Pb)and it could be used for phytoremediation of lead contaminated soils
(Begonia et aJ 2005; Li et al 2017). Moreover, thassociatiorof Festucawith

some bacteria iproven to bean effective cleanup technology for oil contaminated



soils (Sun et al 2011; Eskandary et.aR017).Besides, fescuesould be used for
degraded landscape restoratamdlow maintenance agesitor controlling erosion
in roadsides, rivesides grazing lands andgricultural areas (Demiroglu et,&010;
Ma et al, 2014).

Festucais one of the largest genera in the Poadaamly, including 650 currently
accepted species according to the Plants of the World Online (POWO, 2023). It
belongs to thdribe Poeae and subtribe Loliina€ & t aet &.,n2007). From the
morphological, phylogenetic, cytogenetic and nomenclature goinview this
genus is considered very complex ahdllenging testudy, which resulted in various
taxonomic interpretations anthe complete absence afnified and worldwide
accepted systematic classificatiohrdenghi et al.2 0 1 4 ; Meagarrazetiee z
2022).

The genug$-estucawasfirst described by Linnaeus the Species Plantarum (1753).

The only attempto creae acomprehensive worldwide monograph, including all

fescue speciegy E. B. Alexeev stayed unfinished. Nevertheless, he left betrind

immense contribution to fescue studies by recognizing up to 11 subgenera and
numerous secti@and species (Alexeev, 1971978, 1980, 1981, 1985, 1986). One

of the very first and most extensive studf fescue grassas Europewas Hackel's
"MonographiagFestucarum 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 folldwssect. Ovinag F. sect.

Bovinae F. sect. Subbulbosa F. sect. Variag F. sect.Scariosaeand F. sect.

Montanae including various series within the sections, species and numerous
infraspecific taxa. The fundament al signi
the system of diagnostic charaxd and standard measuring conventions for floral
charactes. Also, he washefirst to notice the usefulness of anatomeehminations

of leaf bladecrosssectionss n f escue species i1 dentificat
broadly accepted by later fescuepers, and stillcurrently used.The main
shortcoming of itha exkemnk @isage wfoimfraspedaifia sanks

particularly (varietiessubvarietiesand form3, from which many were recognized



later as separate taxa (Ardenghi et 2013). SairfYves was anothesignificant

name in the early fescue researckimope, who described various new fescue taxa,
andhad asimilar taxonomic approach, as HackeBhe most encompassing modern
account of thé&estucan Europe waslone byMarkgra-Dannnenberg (1980), within

the 8" Volume of the Flora Europedn which she had recognized 170 species,
without recognizingnyinfrageneric groupdn the past decadéise genera such as
Vulpia C. C. Gmel.Helleria E. Fourn.,LeucopoaGriseb.,Schedonars P. Beauv.,
DrymochloaHolub and Xanthochloa(Krivot.) Tzvelev have been separatedny
timesfrom thegenug-estuca and whiléVulpiais currently accepted as independent
genus, the rest of the taxa are recognized either as separate genera, or subgenera
and/or sections ofestucadependingmainly on the personal approach of the
taxonomists. The recent molecular studies on fessand closely related grasses
validatedassumptions thdtestucasensu lato is paraphyleti@aggregationrelated

to and encomgissingVulpia, Lollium L. and some other genei@ & t a&tlal§ 2007).
Further, within genu$estuca the existence of the two large wdkfined clade
wererevealed, thebroadleaved fescuesladewhich seems to be older and ancestral
andthe narrowleavedfescue cladewhich seems to be younger and more recently
derived (Torrecilla andCat a P0®2) Cat adt &ln 2004). Nevertheless,
phylogenetic studies did not bring worldwide consensus about tregemferic
classificationof the genusFestucaand recognizing subgenera and sectiorssilisa

matter of personal view of the botanist. Therefore, in some of the most recent floristic
publications such as Flora Iberica (Devesa et al., 2G23fucais acepted inthe

broad sense, includinthe nine sections F. sect. Festuca F. sect. Aulaxyper
Dumort., F. sect.EskiaWillk., F. sect.ScariosaeHack.,F. sect.Pseudoscariosae
Krivot., F. sect.PhaeochloaGriseb.,F. sect.LojaconcaCat a& 8m c h F. M¢ | |
sect.Subbulbosa®&lyman ex Hack. an&. sect.Schedonoru¢P. Beauv.) W.D. J.

Koch), without recognizing subgenera or separate genera. On the other hand, in the
latest edition of the Grasses of RusJiavelev and Probatova (2019) reomed
Schedonoru®. Beauv. andrymochloaHolub asseparate genera and withtime

genusFestucathey included three subgengifa subgen.HesperochloaPiper, F.



subgenSubulatagTzvelev) E. B. Alexeev anid. subgenFestuca andfive sections
(F. sect.LeucopoaGriseb) Krivot.,F. sect.BreviaristataeKrivot., F. sect.Variae

Hack.,F. sect.AulaxyperDumort. and~. sect.Festuca.

The earliest studies regardititegenusFestuca n T ¢ r kdomneonlypatrofe

the broaderfloristic explorations of Asia Minor, Caucasia and adjacent regions.
Hackel (1882) included some of tharkishtaxa within known European species as
infraspecific categories In the Flora Orientalis Boissier (188recognizesfive
sections E. sect.Ovinae F. sect.Bovinae F. sect. Subbulbosad-. sect.Variaeand

F. sect. Montanag@ and 12 species. Grossheim (1939) listed 20 specidiseof
Festucain the Flora Kavkaza. Inthe Flora of Iraq four fescue specieswere
recognized byBor (1968) and 20ecies are included in the Flora of Iyatso by

Bor (1970). Tzvelev (1976) recognized 11 subgenera, numerous sections and 81
species, in the GrassesWBSR. Alexeev (1980) ihis monographic work "Fescae

of theCaucasus" recognizédur subgeneraH. subgen.DrymantheleV. I. Krecz. &
Bobrov,F. subgenLeucopogGriseb.) Tzvelevi-. subgenSchedonoru@.Beauv.)
Peterm. and-. subgen.Festucd, four sectionsF. sect. SchedonorugP. Beauv.)

Benth. & Hook. F. LeucopodGriseb.) Krivot. F. sect Plantynia(Dumort.) Tzvelev

and F. sect.Festucg, 37 species and three hybrids. In the most reEestuca
account for the Caucasian Flora Conspectus, TzvéR306, segregated
SchedonoruBeauv. andDrymochloaHolub. from the Festucagenus. Furtér,

within the Festucagenus he included two subgenefa gubgenleucopoaandF.
subgenFestuca, three sectiond+ sect.Variae Hack, F. sect.AulaxyperDumort

and F. sect. Festuca and 38 s pe cgenasFestuchwas widgly ki y e,
neglected.The reason behind this probably dfficulties regarding taxonomic
identification Also, the majority fescuespecies n T ¢ r kanfined toharsh

alpine habitats, which makes field surveys and material gathering complcated
costly. No Turkish authas were genuinelyinterestedn the genud-estucain the

past. Because of that fescue grasses were never systematically sanipled ik i y e .
The majority of the existing samplesere rather collected as a part of general

vegetation surveys oregional grass studies in the past. The one and only



comprehensive taxonomic study on fescues was conducted by Markgraf
Dannenberg (1981, 1985), who provided the account of geestsicafor the Vd.

9 of the Flora ofTurkey and the East Aegean IslanitarkgratDannenberg had
recognizedsix sections [f. sect.BromoidesRouy.,F. sect.MontanaeHack.,F. sect.
LeucopogGriseb.) Krivot. F. sect.Bovinag(E. M. Fries ex Anderss.) Haclg, sect.

Variae Hack. andF. sect. Festuca and 44 species. Even thougklarkgraf

D a n n e n hceourg gase an immense contribution to the knowledge of fescue
gr asses i mtll haggevenalyimitations Aside from a few short field
expeditions in 1958with F. Markgraf, MarkgraDannenberg based her account
mainly on the herbarium samples, obtained from various European herbaria or
personal collections dier fellow botanists. The lack dield observations of the
species in their naturdlabitat and unawareness of the fine habitat differences,
caused some quite illogical lumping of the specisnétom very different
geographical areas into a single taxon. Also, some of the herbaria samples are more
than a century old, with shaded colonsd anissing parts, as well as incomplete or
imprecise locations, which lead to species protologues that do not match completely
with species natural conditions mdistributions.Moreover, a common pattern in
both Hackel 6s (-&18”2¢ n ABE gvokkwasihegfrequént
lumping of the Turkishtaxainto known European species and considering them
extensions of the European populations. This approach can be used for the common,
lowland, mostly broadeaved EureSiberian, or coastal Mediterraneapecies. Even

t hough, the most of them cross into Tg¢grkiyc
Europe, with exception aheF. beckeri(Hack.) Trautvthat representsnextension

of theNorth Black Sea coast populations &ngeanpertii(St-Yves) Markgr, which

is a part of East Mediterranean populations. However, the sgpmachis not
applicable for the highland speciekhe majority of the ighland fescue taxa in

T¢r ki ye ar endeeicsortemdemics af tha Caucasus region, and often
isolatedat the peak o single mountain oseveralsummits of the single mountain
range Thereforetheyshould not be placed withspecies described from Pyrenees

or Alps. Since the Markgrabannenber gbés (1985)otharccount t h



comprehensive studies the genufestuca n T ¢ In the rgcent past only one

new speciesfF. albomontanaAy kur t |, ¢téengay, S¢ mbyg¢ | & C
(Aykurt et al., 2022)Considering all the above we believe thakvision of the
genusFestuca n Tg¢r kiye i©is necessary, based on t
herbaria and literature surves, understand the infrageneric grouping, the true

extent of fescue diversity and their distribution rangedandefining local taxa and

aggregatesis well as for providing contemporary amended taxonomic account.

1.3. Scope of thetudy

The main purposes of this study are as follows:

To revise the genuBestucal . i n angtorksply e existing taxonomic
problems regarding generic and infrageneric classification and delimitation of the

taxa.

To conduct extensive field survelgsunderstandl he di st r itdieektenon r an
andbr eexamine the actual biodiversity of f

find new taxa to science and/ or new r eco.

To examine the collected specimenasing morphological (including
micromorphological), anatomical, ecological, morphtimeand 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 requireraent distribution

areas.

To construct improved taxonomic keys for the infrageneric taxa and to pravide

contemporary account of the geritesstuca n T ¢r ki ye.



To evaluate al/l the fescue taxa in Tg¢grkiye
IUCN Red Lig Categories and Criteria, to propose the threat categories for the taxa

atthenational level ando make recommendations regarding their conservation.



CHAPTER 2

MATERIALS AND METHODS

2.1.Field surveys

Festucaaccount by MarkgraDannenberg (1985) in the Flora of Turkey was used
asthe primary source ofnformationfor planning our field surveydVe aimed to
perform field work, while fescue plants are in anthesis, which usually happens in
June and July depending the regionAfter the first year, we came theconclusion

that the flowering time given in the past does not match with the current reality.
Thus, in the following yearswve made adjustments by shiftilge time of the
expeditions and startingfew weeks earlier. While choosing locations for surveys,
we tried to revisit locationwhere fescues were recorded in the past, to get fresh
material for analyses and to observe the current state of the populationsAlso,
using satellite imagenand relaying on habitat featuresve attempted to detect
potential suitable habitats for the fescue grasses, and discover new populations, as
well. Together withtarget locations, we were also exploring the areas along the road
and collecting fescue samples that wameaacross with.

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

several daytrip explorations, which makesetotal count 0B2 days of field surveys.

We have visited various parts Of¢, r kandgaflectedaround 2500escue samples

from about 370 sampling stations, or approximately 230 fescue populations. The
number of samples extracted fraime population deperei on thepopul at i onds
conditiona n d t h erarisypbet asualysvarying from-10. The collection date

and the general information about the collection stations, such as the elevation,
habitat type, dominant vegetation, etc. were reco(Bedis and Heywood, 1973)

Also, fescues and their naturalbitat were photographed.



Plant material was collected with the research permission-26264211288.04
1644458, issued by the Republic of T¢rkiye,

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 ofRial Sciences,
Middle East Technical University (herb. J. Erdal). Type specimens and duplicate
material, such as specinenollected in multiple sets, will be deposited to the
national herbaria. As a main literature source for specimen identificationawvee
usedthe Festucaaccount fromthe Flora of Turkeyandthe East Aegean Islands
(MarkgratDannenberg,1985). As additional sources we used, Flora Europaea
(MarkgrafDannenberg, 1980), Flora Orientalis (Boissier,4)8Blora of Iraq (Bor,
1968),Flora of Iran (Bor, 1970), Grasses@8SR (Tzvelev, 1976), Fescues of the
Caucasus (Alexeev, 1980), Caucasian Flora Conspectus (T,z28@%), Flora of

the Northwest Caucasus (Zernov, 2006), Flora Armenia (Oganesian, 2009) and
Grasses of Russia (Tzvelemd 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 Inforation Facility)werevery beneficialadditional

toolsto 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 mmwtarkgratDannenberg
(1981,1985) worked while creatinthe genusFestucaaccount 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 heeber
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, AlX, LE, LI, L, LINN, B, FI, FR, Z, G, MW, MHA, TAD, DAO, W,

WU, PRC, S, BRDR, 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 nomenclaturased in this manuscrifollows 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 citatiasfsplant names, authors and
publications are written acating to the International Plant Names Index (IPNI,
2023). Because of the abundance dedgthiness,the referencesregarding
publication informationgited only inthe nomenclatural textf the taxa namesare

not included in the references Jisor in he list of abbreviations, for the practical
reasons. In the same manner, the authors of the taxa names are cited only once, when
thename of the taxon appears in the text for the first time. Herbarium acronyms are

cited according to the Index Herbarioruihiers, 2016).

We have providedan amended description, distribution area, typification,
synonymy, sample citations, flowering time, photographs and information about

ecology and conservatidor eachtaxon

For updatingtaxa descriptions, we uskall available sourcesncluding flora
accountsarticlesand examinations of various herbarium and fresh samptem

our personal experience wame taheconclusion that one of the most problematic
diagnostic characters in fescuedeaf color.The ®lors 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

11



fescue leaves, while on the samples that are dry ferar s , | eadl baks O
almost the saméslaucous color is particularly problemathlecause itlisappears
very soon after pressing and commonly tunts yellowish or pale greecolor.Due

to that we pal particular attention to label notes regardihgoriginal colorof the

samplesand 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 synonym$larkgratDannenberg (198 dicated herbariumacronyms

only for the type specimenThis approach generateedmendousglifficulties for us,

in locating fescue samples that were cited in the previous account. Espeeihbyl

a problem in findingsamplesthat MarkgrafDannenberg borrowed from personal
collections of other botanists. Sincemost of thecases th&e botanistiater donated

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

the specimenand therdiscoverng whethem particular sample is, or it is not in their
possession, req@dadetailed 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 testablish correspondence with the herbaria curators. By takingdesson
from this unpleasant anane-consumingexperience, we haveed to indicate host
herbaria for all thespecimensve have citedregardlessf the type statusyhenever

this informatiorwas available. The samples seen by the author are indicated with an
exclamation mark (!), while specimens seen as digital imagesa (uirtual
herbarium), are indicated with [web!] sign, and for the-sean specimen [n. v.]
sign is usedAlso, in the pr&ious Festucaaccount MarkgraDannenberg (1985),

had cited all available specimens for taxa known frosmgle or a fewocations,
andusually asingle specimen pgrid square or per locatidar the widespread taxa

We found this method insufficient tause it does not reflect tineal 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 nafsthe specimesithat we came across,
leaving out only the herbarium samples in poor conditions that were inadequate for

reliable identificatiorandsamples with missing or unreliable location information.
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Since the labels of thexaminedspecimes are given invarious languages, we
commonly cited the label iits original language and provided English translation
of particular words or whole phrase® increase accuracy and avoid loss of
information. Furthermore, de to changes in historical borders and names of the
locations, ooccasionamisinterpretatioaof the names by foreign scholars, original
label information is noalwaysin accordance witthe present situationfhus, when
refereeing samples, we haveedtboth the old names and the modern equivalents or
corrected forms of the nametime brackets.

Locations wer e cited according t o t he
phytogeographic regions, established in the Flora of Turkey and the East Aegean
Islands,vol.1 (Davis, 1965). Botlthe general distribution range of the taxa dhe

di stribution range within T¢grkiye were i
T¢rkiye have been provided. I n the distr

same locatiorand or adjacent locatiose given as a single point.
Chromosome numbers, if known are indicated based on the literature resources.

Flowering time was determined based on the examined specic@mmsdering
collection dates and developmental stages efsghecimens, in combination with

existing literature resource information.

Botanical illustrations were drawon a 1:1 scale for the habit, 1:10 for the
inflorescence and leaf parts, following suggestions for botanical illustration given in
the Simpson (@10). Drawings of the leaf crosections were simplified and
produced according to the style usedhe Flora of Turkey and the East Aegean
Islands (MarkgraDannenberg, 1985).

2.5. Morphology, anatomy and micromorphology methodology

Morphological examiations 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 stereo microscope. Specimens in digital
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format were also examined into degail the virtual herbaria or platform, provided

tools for elaborate sample examinations. We have used assessment and terminology
in accordance with Markgrddannenberg (1981, 1985). Spikelets are measured
from the base of the spikelet to the tip of tberth 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., areised for amended species
descriptions noincluded instatistical analyses. Because we were concerned that
they may affect results in a negative way and gawadalse picture about the species
morphological features. Accordingly, we strived to seleshges that are fully
grown, without missing elements and with preserved colors, whenever that was

possible.

Morphological characters of fescue grasses significantvariation, between and

within the populations of the same specMsreover,diagnostc 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 her¢hat whichever ange we
provide,these values are not fixeld is highly probablethat onemay come across

with robustor minute specimen$alling out of given range#lso, we excluded from
diagnostic characters measurements such as ligule tendith and glumes and
lemma width because we found these characters eateptionally usefulin
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 damagedlso, while examining the structure of the ligule dry samples
could bedamaged.Therefore, we preferred to measure otthe length of the
structures, which igasilyaccessible for examination both physically and by using
measuring image tools. The onlydth measure we udés leaf blade width, which

is easy to access and can be significant in distinguisbsugie 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 @odssections were made at the
middle part of the leaf bladdsy freehand( Ma r tSagarm zt al., 2017). We
observed the anatomical features under the OPTIKA-SIstereo microscope and
made drawings based on the observatibos.the species that weeve not able to
obtain plant material, leaf crosgctionsillustrations werebased on literature
resources, as Hlows: for F. ziganensisMarkgr-Dann. MarkgratDannenberg
(1981), forF. sommieriLitard. Alexeev(1980) and folF. albomontangAykurt et.

a., 2022). Thecompletelist of the voucher specimesused for morphological and

anatomical analyses is givenAppendixA.

To investigatehe taxonomic value of floral and leaf micromorphological characters

in fescuetaxa delimitation, we have analyzita surface patterns of lemma andeaf

blade tissue samples by using Scanning Electron Microscopy (SEM). Samples
representingli2f escue speci es (¢ rassessedmn thevauchére r ki y e
specimendist is given inAppendix B.For thefloral partanalyzeswe separagd
secondlemma from the welbleveloped spikeletdVlearwhile for the leaf tissue
analyzes5-8 mm longpieceswere taken from the middle part of the fully grown

leaf blade.All samples were cleaned with trichloromethane fér 2h  ( Or t Yaf ez &
Fuente, 2010). In the following steps, samples were fixed on aluminum stubs with
doublesided 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 micromor
Peterson {D0dhd Pu@riit 4 & 22 6RUP 20168)and o
Tabaripour et al(2021).0n the produced SEM imagésiicrographsthe overall

surface morphological structure was observedywall asthe particular characters

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

Along with their presence or absence, frequency, shape and distribAtitve end,

results were compared with the currently accepted taxonomic classification to
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understandvhetherthe variation in mimomorphological characteis compatible

with theknowntaxonomic classification.

2.6. Conservation

During the field studiesve 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¢grkiye
IUCN Red List Categories an@riteria, Version 15 (IUCN, 2022) and we have

proposed the IUCN categories for the taxa atriligonal level Neverthelessthe

nati onal l evel threat cat eag the gameotime t he t ax a
representtheglobal level threat categorgiswell. Assessment of conservation status

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

2.7. Multivariate analyses

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

statistical estimation of the relationships betweakfferent variables (McQuitty,

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

order to reveal infrageneric grouping of the gefestucai n Tg¢r ki y e, and t
understand which characters contribute the most to the observed differences and

could be potentially useid taxa diagnosis.

For multivariate analyses methadgy consighg of the five stepsaccording to
Stuessy (2009), was applidéirst, the operational taxonomic uni® U T Yowere
selected In total we used 87escue sampleselonging to 44 specigwesent in
T ¢ r kHorwyeach species we chose one population and two samples per population
as representativesxcept for thé. timoniona. As previously mentionedlist of the
voucher specimeyused for morphological and anatomical examinatioggvisn in

AppendixA. We have selected 31 morphological and anatomical characters, that we
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observed and measured on the herbaria speciri@sslist of the characters and

character states is given in Table 1.

Table 1:The ist of the characters and character states usethéanultivariate

analysis

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

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

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

Stem length (cm).

Stem texture: glabrous (0), scabgid, hairy (2).

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

Leaf sheaths texturglabrous (0), scabrid (1), hairy (2).

Leaf sheaths openness: range from O (open all over) to 1 (closed to mouth)
Auricles presence: absent (0), present (1).

O XN, w NP

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 (&abrid at the tip (1), scabrid all over (2).

-
o

Basal leaf blade structure: not pungent (0), pungent (1).
Basal leaf blade shape in cres=ction: not angular (0), angular (1)stiaped (2)

|
o

17.| Sclerenchyma tissue: in strands (0), fornmiimg (1).
18. | Number of sclerenchyma strands.
19. | Number of veins: 5 (0),-3 (1), 79 (2), 911 (3), 3 (4), many (5)

N
o

Panicle density: dense (0), lax (1).
Panicle length (cm).

N
=

22. | Panicle branches texture: scabrid (0), hairy (1).
23. | Number of spikelets per panicle.
24. | Spikelet length (mm).

N
o

Number of florets per spikelet.

Spi kel etds color: green (0), gl aug
Lower glume length (mm).

Upper glume length (mm).

Lemma length (mm).

Awn length (mm).

Caryopsis texture: glabrous (0), hairy (1).

N
o

N[N
© N

)
©

w
o

w
=
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Data matrix was created, consisting 87 rows (species) andB1 columns
(characters), in which quantitative measurements are given as averagei/fluges
measurementsvhile qualitative chracters are coded into binary states (0 or 1),
usually used for the presence or absence of the feature, onutitstates (O to n) for
character that have more than two stafdse complete data matrix is given in
Appendix C.For calculatingheaverages i mi | ari ty between OUTG6s an
the phenetic tree, we have used clustering and UPGMA neetboaveighted Pair

Group Method with Arithmetic Mean), together with Gower General Similarity
Coefficient, which is commonly used and the most suitat@éficent 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 CompanAnalysismethod(PCA) was

usedto examinethe multidimensional relations dd U Ts@&nd to understand which

characters are contributing the most toghbgroupgormations.
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CHAPTER 3

RESULT AND DISCUSSION

3.1.The principal diagnostic characters for the genu$estucal.

3.1.1.Morphological characters

3.1.11. Habit

Fescue grasses are tufted, perennial plants. Tufts could be very large and robust with
numerous stems or quite minute with very few stégssially,lax tufts could be seen
in the broadleaved fescues, while dense tufts are commothémnarrowleaved

fescues (Figuré.).

Several fescues in Tg¢rRKdryneaMert. @ WsDt bl oni f e
Koch., among the brodéaved groupandF. pseudorivularigMarkgr-Dann.) J.
Erdal , G. Yapr alkl. langipdnicidaMarkyio-Daann amang the
narrowleaved groupBasal innovation shoots are intravaginal or extravaginalyrarel
mixed on the same individual. Extravaginal shoots are usually preshetaroad

leaved fescues and withthe narrowleaved fescues ithe majority of the species
belonging to thd-. sect.Aulaxyper.Intravaginal shoots are typical ftre narrow

leaved fescue clade, particularly withime F. sect.VariaeandF. sect.Festuca The
broadleaved fescues usually have long stems, with few naoheslengts up to 1

m or longer, whilghe narrowtleaved fescues usually have short stems, with 1 or 2
nodesyarely reaching up to 1 m, excdpt the F. heterophylldLam. 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 Broadeaved fescuek-estuca sclerophyll@oiss ex Bisch., Kemah,
Erzincan (photo by J. Erdal). B Narrdeaved fescueFestuca airoidesLam.
B¢l b¢gl en Pass, Ardanu-, Artvin (photo

3.112. Leaf

Leaves of the fescue grasses are one of the most essential diagnostic features, equally
or even more important as inflorescences. The usefulnabe tefaf morphology as

well as the anatomy, in fescue diagnadiall levels of classifications was noticed

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

two man clades withirthegenuss leaves. Thughebroadleaved clade has leaves
usually broader than 5 mm, whilee narrowleaved clade has leaves narrower than

5 mm, very often leaf blades in this group hésaf width below 1 mm. Cauline
leaves generally do not playnimportant role in diagnosis, except in the cask.of
heterophylla which has distinctly different basal and cauline leaves. On the other
hand, basal leaves are one of the most crucial featufesdane 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

thatthelevel ofthe leaf sheathspenness can vary depending ondbeelopmental

20

by

J.



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 cloagzhirticular

taxon. However, if we apply this character angeneral way, it is pagble to
differentiate groups that typically have leaf sheaths closed to mouth (siclsed,
Aulaxyper F. bushiana(St-Yves) Tzvelevaggregateor F. pinifolia (Hack. ex

Boiss.) Bornmaggregateand groups with sheaths open all over or closed to some
particular length, usually up to half of the length gect.Variae, the majority ofF.
sect.Festucaand broadeaved fescues). Also, whether mature leaf blades decay into
fibers or not is an important feature typical for particular sections and groups.
Members ofF. sect.Aulaxyper F. pinifolia aggregateF. bushianaaggregateand

some representatives of breladved fescues leaf sheaths completely or partially
decay into fibers. fie &xture of the sheaths ves from glabrous to less or more
scabrid o hairy. Leaf blade structure of the breladved fescues is less or more
unified. Leaves are usually-Shaped, flat, broad, with or without clasping auricles

at the base. On the contrary, leaf blade shape, anatomical structure and texture are of
immense mmportance for recognizing infrageneric groups and separating species
within thenarrowleaved fescues clade. There are three basic shapes of the leaves in
narrowleaved fescues, that depend on the structure and organization of the
sclerenchyma tissuand are typical for thepecific sectiors 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-semt®on (Figure 2).
Cylindrical leaves are typal for theF. sect.Variag F. pinifolia aggregate ané.

ovina L. aggregate. InF. 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 sidete bladeThis seems to be adaptation to harsh
conditions of the alpine summits and screes where the plant live, such as codd, wind
and high amoustof UV light. Similarly, F. pinifolia aggregate has thick,
continuous uniform layer of subepidermal sclerenchyma tissue, but sclerenchyma
strands on ribs are not common. Again, this looks like adaptation but in thisocase

the harsh summer conditions alotige Taurus Mountains range, and protection
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against high levels dfiV light and water losg-escues fronf. ovinaaggregate are
found inmilder environments, and their subepidermal, sclerenchyma tissue layer is
usually thinner and sometimes irregular or interrupted. Laterally compressed leaf
blades are typical for thE. valesiacaSchleich. ex Gaudin, aggregate, common in
various types of habitats. In this group leaf blades usually contain thredevelbp
subepidermal sclerenchyma strands, located at the base and along the margins of the
blade, without or with additiomdayers in between, that in some cases may form
interrupted irregular ringF. jeanpertii as a single representative of tke
circummediterraneaP at zke aggregate in T¢grkiye,
Angular leaves, most commonly hexagonal are comratumg the F. sect.
Aulaxyper Usually, angular leaf blade contains (5)97unequal or subequal thin
sclerenchyma strands. Plants from this group are commonly confined to moist
habitats.

Figure 2: The basic leaf blade shapethmnarrowleaved fescues: A AnguldF.
chalcophaed B Cylindrical (F. uluang; C Laterally compresse(F. valesiaca
(Nlustration by J. Erdal).

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

leaves scabrid or haigll over are less commonhe keaf blade color varidsetween

22
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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, usualig@spread taxa

such asF. valesiacadifferent shades of glaucous or green color may exists. Also,
we have noticgtwo different forms of glaucous color, the one that is structural, and
the other caused by pruinosity. Sometinteaf blades that are originally green, may
look as they are glcousif they are covered with thick dusty whitish or grayish

layer on the topTherefore, leaf color as a solely diagnostic feature should not be
used without additional characters considered. Also, the one should be careful with
defining color infescues when working with herbarium sampjesnce on dry
material leaf color inevitably changdHowever while green color usually acquires
lighter yellowish shades, glaucous color instcases shades away completely and
glaucous leaves usually becogelowish or pale green. Thus, it is very important

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

specimen. On the other hand, glaucous coldhespikelets is much more persistent.

Ligule is usually membranaceswften short, acute or truncate, occasionally ciliate,
with or without auriclesThe presence or absence of lateral auricles on the ligule is
also important fodistinguishingF. sect. Variae from the rest of the fescues in

Terkiye.

3.11.3. Inflorescene

The inflorescence type of fescue grasses is pafiatpire 3).Panicle is usually
lanceolate, oblonganceolate or elliptidanceolate, occasionally it can be very long

and narrow with linealanceolate shape, or very broad, sometimes pyramidal, as in
broadleaved fescuesAlso, panicle can be dense with short branches, dense but
interrupted or lax. Members of brodéehved clad 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
ovatelanceolate, oblon¢anceolate, or elliptioblong Thecolor of the spikelets can

be yellowsh 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 spikelatshe less or more pruinose.

Number of florets per spikelets is1® (14), lut most commonly &. The typical

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

Figure 3:Festucainfloresceres F. adanensidMarkgr-Da n n . Bakk®y, Takke

Konya (photo by J. Erdal).

Glumes

Glumes in fescues grasses are unequal or subecpugllly with narrow or broad
scarious margins. Commonly, glumes are glabrous or scalaipgadicular extent,
usually at apex, along margins or along veins. Lower glume is typically dinear
lanceolate or lanceolate, with acute apex and one vein. Upper glumeaity us
lanceolate ovatelanceolate or oblontanceolate, with acute or acuminate tip and

three veins. Occasionally, length of the upper glume mightebuelmma 6 s | engt h
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Lemma

Lemmais usually lanceolate to obloAgnceolate, herbaceous, with narrow ardat
scarious margins, commonly with 5 veins, with acute or acuminate apex, mucronate
or awned,with abaxial surface glabrous, scabrid or hand glabrous or ciliate
margins The length, shape and texture of the lemma are characters commonly used
in the fscue species differentiation.

Awn

Awnod presence or absence is an important diagnostic feature in fescue grasses (e. g.
some species are typically awnleasF. ametystind.. or with exceptionally long
awns such asF. sommien. If present, awn is typally shorter than lemma,

occasionally equaling in size or up to two tehenger than lemma.
Palea

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

or more scabrid.
Caryopsis

Narrowly elliptic or oblongobovoid, dorsventrally 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 caryofdie pesence or absence of hairs on
caryopsis is typical forhie particular fescue groups. Also, the length and the shape

of caryopsis differ between various groups.
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Figure 4:Festucaspikelet structureA Spikelet B Lemma C Paleg D Upper glume
E Lower glume F Caryopsis F. decolorataMarkgr-Dann.(Erdal et al., 2022).

3.1.2. Micromorphological characters

In this study we have examined the micromorphological structure of the Emma
(abaxial surface) and leaf blad@baxial and adaxial surface) in f&scuespecies
present i n T gcankingyekectrdn ymicrasso(8El!). The overall
surfacestructurs along withparticularcell typeswere investigatedThe summary

of our observationsegarding lemmais given in Tabl&, Figure 5and Figure 6leaf
abaxial surface in Table Bigure7 ard Figure 8 and leaf adaxial surface in Table

4, Figure9 andFigure 10 The image platesf lemma and leaf bladsurface belong

to therepresentativesf themai n i nfragener i c .Dlsenved e
structures, cell types arideir importancen fescue diagnosis are further discussed

below.
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Table 2:The simmary ofthel e mma és abaxi alhs sur f ace
Silica .
. Long cell Long cell wall . . Crown cell tip Macro
Species bodies Prickles .
shape shape shape hairs
shape
. Rounded )
F. gigantea Rectangular Undulate . Present Pointed Absent
to elliptic
F. drymeja Rectangular Undulate Absent Absent Pointed Absent
F. sclrerophylla Rectangular Undulate Absent Present Pointed Absent
. Rounded .
F. pratensis Rectangular Undulate o Present Pointed Absent
to elliptic
. Rounded .
F. arundinacea Rectangular Undulate o Present Pointed Absent
to elliptic
Oblong, Rounded . .
F. uluana Omega shape . Present | Conical to pointed Absent
elongated to elliptic
. ) Oblong, Rounded . .
F. artvinensis Omegashape o Present | Conical to pointed Absent
elongated to elliptic
. Rounded . .
F. anatolica Oblong Omega shape o Present | Conical to pointed Absent
to elliptic
. Rounded . .
F. woronowii Oblong Omega shape . Present | Conical to pointed Absent
to elliptic
. Rectangular to Rounded . .
F. amethystina Omega shape o Present | Conical to pointed Absent
oblong to elliptic
Lo Rectangular to Rounded ) .
F. djimilensis Omega shape o Present | Conical to pointed Absent
oblong to elliptic
Rectangular to Rounded .
F. heterophylla Omegashape . Present Conical Absent
oblong to elliptic
Rectangular to Rounded . .
F. decolorata Omega shape o Present | Conical to pointed Absent
oblong to elliptic
) Rectangular to Rounded . .
F. cappadocica Omega shape o Present | Conical to pointed Absent
oblong to elliptic
Rectangular to Rounded . .
F. chalcophaea Omega shape . Present | Conical to pointed Present
oblong to elliptic
. . Rectangular to Rounded . .
F. pseudorivularis Omega shape . Present | Conical to pointed Absent
oblong to elliptic
o Rectangular to Rounded .
F. longipanicula Omega shape o Present Conical Absent
oblong to elliptic
L Rectangular to Rounded . .
F. glaucispicula Omega shape . Present | Conical to pointed Absent
oblong to elliptic
. . Rectangular to Rounded .
F. timoniona Omega shape o Present Conical Absent
oblong to elliptic
) Rectangular to Rounded . .
F. cratericola Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. Rectangular to Rounded . .
F. bushiana Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. . Rectangular to Rounded . .
F. jeanpertii Omega shape . Present | Conical to pointed Absent
oblong to elliptic
o Rectangular to Rounded . .
F. pinifolia Omega shape o Present | Conical to pointed Absent
oblong to elliptic
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Table 2(Continued)

Silica
. Long cell Long cell wall . . Crown cell tip Macro
Species bodies Prickles .
shape shape shape hairs
shape
. Rectangular to Rounded . .
F. cataonica Omega shape . Present | Conical to pointed Absent
oblong to elliptic
. Rectangular to Rounded . .
F. punctoria Omega shape o Present | Conical to pointed Absent
oblong to elliptic
Rectangular to Rounded . .
F. ustulata Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. . Rectangular to Elliptic to . .
F. lazistanica Omega shape . Present | Conical to pointed Absent
oblong reniform
. Rectangular to Elliptic to . .
F. valesiaca Omega shape . Absent | Conical to pointed Absent
oblong reniform
. Rectangular to Elliptic to . .
F. pseudodalmatica Omega shape . Present | Conical to pointed Absent
oblong reniform
L Rectangular to Elliptic to . .
F. callieri Omegashape . Present | Conical to pointed Absent
oblong reniform
. Rectangular to Elliptic to . .
F. elwendiana Omega shape . Present | Conical to pointed Absent
oblong reniform
Rectangular to Rounded . .
F. brunnescens Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. Rectangular to Rounded . .
F. oreophila Omega shape . Present | Conical to pointed Absent
oblong to elliptic
. Rectangular to Elliptic to . .
F. karsiana Omega shape . Present | Conical to pointed Absent
oblong reniform
o Rectangular to Rounded . .
F. airoides Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. . Rectangular to Rounded . .
F. ilgazensis Omega shape o Present | Conical to pointed Absent
oblong to elliptic
. Rectangular to Rounded . .
F. pontica Omega shape o Present | Conical to pointed Absent
oblong to elliptic
) Rectangular to Rounded .
F. sipylea Omega shape o Present Pointed Absent
oblong to elliptic
. Rectangular to Rounded )
F. adanensis Omega shape o Present Pointed Absent
oblong to elliptic
. Rectangular to Rounded )
F. paphlagonica Omega shape . Present Pointed Present
oblong to elliptic
) Rectangular to Elliptic to )
F. polita Omega shape . Present Pointed Absent
oblong reniform
. Rectangular to Elliptic to . .
F. xenophontis Omega shape . Present | Conical to pointed Present
oblong reniform
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Table 3:Thesummary ofthel e a f

héxial duefacs observations

to oblong

) Long cell Long cell wall Short Silica bodies Macro
Species Surface . Stomata
shape shape cells shape hairs
. Rectangular Elliptical to
F. gigantea Heterogenous Undulate Absent Absent Present
to oblong elongated
. Rectangular Rounded to
F. drymeja Heterogenous| Undulate Absent - Absent Present
to oblong elliptical
Rectangular Elliptical to
F. sclrerophylla Heterogenous Undulate Present Absent Present
to oblong elongated
. Rectangular Elliptical to
F. pratensis Heterogenous Undulate Present Absent Present
to oblong elongated
) Rectangular Rounded to
F. arundinacea Heterogenous Undulate Present o Absent Present
to oblong elliptical
Rounded to
F. uluana Homogenous Oblong Omega shape| Absent . Absent Absent
elliptical
. . Rounded to
F. artvinensis Homogenous Oblong Omega shape| Absent . Absent Absent
elliptical
) Rounded to
F. anatolica Homogenous Oblong Omega shape| Absent o Absent Absent
elliptical
. Rounded to
F. woronowii Homogenous Oblong Omega shape| Absent lintical Absent Absent
elliptica
. Rectangular Reniform to
F. amethystina Heterogenous Omega shape| Absent . Absent Absent
to oblong elliptical
- . Oblong, Rounded to
F. djimilensis Heterogenous Omega shape| Present o Absent Absent
elongated elliptical
Rectangular Rounded to
F. heterophylla Heterogenous Omega shape| Absent . Absent Absent
to oblong elliptical
Oblong, Rounded to
F. decolorata Heterogenous| Omega shape| Present . Absent Absent
elongated elliptical
. Rectangular Reniform to
F. cappadocica Heterogenous Omega shape| Present o Absent Absent
to oblong elliptical
Rectangular Reniform to
F. chalcophaea Heterogenous Omega shape| Present o Absent Absent
to oblong elliptical
. . Oblong, Rounded to
F. pseudorivularis Heterogenous Omega shape| Present . Absent Absent
elongated elliptical
o Rectangular Rounded to
F. longipanicula Heterogenous Omega shape| Present _ Absent Absent
to oblong elliptical
o Rectangular Rounded to
F. glaucispicula Heterogenous Omega shape| Present o Absent Absent
to oblong elliptical
. . Oblong, Rounded to
F. timoniona Heterogenous Omega shape| Present . Absent Absent
elongated elliptical
. Rounded to
F. cratericola Homogenous Oblong Omega shape| Absent lintical Absent Absent
elliptica
) Rectangular Rounded to
F. bushiana Homogenous Omega shape| Absent o Absent Absent
to oblong elliptical
. . Rectangular Elliptical to
F. jeanpertii Homogenous Omega shape| Absent . Absent Absent
to oblong reniform
o Rectangular
F. pinifolia Homogenous Omega shape| Absent Rounded Absent Absent
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Table 3 Continued)

) Long cell Long cell wall Short Silica bodies Macro
Species Surface . Stomata
shape shape cells shape hairs
. Rectangular
F. cataonica Homogenous Omega shape | Absent Rounded Absent Absent
to oblong
. Rectangular
F. punctoria Homogenous Omega shape | Absent Rounded Absent Absent
to oblong
Rectangular
F. ustulata Homogenous Omega shape | Absent Rounded Absent Absent
to oblong
. . Rectangular
F. lazistanica Homogenous Omega shape | Absent Rounded Absent Absent
to oblong
. Rectangular
F. valesiaca Homogenous Omega shape | Absent Rounded Present Absent
to oblong
. Rectangular
F. pseudodalmatica Homogenous Omega shape | Absent Rounded Absent Absent
to oblong
. Rectangular
F. callieri Homogenous Omega shape | Absent Rounded Present Absent
to oblong
. Rectangular
F. elwendiana Homogenous Omega shape | Absent Rounded Present Absent
to oblong
Rectangular
F. brunnescens Homogenous Omega shape | Absent Rounded Present Absent
to oblong
. Rectangular
F. oreophila Homogenous Omega shape | Absent Rounded Present Absent
to oblong
. Rectangular
F. karsiana Homogenous Omega shape | Absent Rounded Present Absent
to oblong
. Rectangular Rounded to
F. airoides Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
. . Rectangular Rounded to
F. ilgazensis Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
. Rectangular Rounded to
F. pontica Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
) Rectangular Rounded to
F. sipylea Homogenous Omega shape | Absent o Present Absent
to oblong elliptical
. Rectangular Rounded to
F. adanensis Homogenous Omega shape | Absent o Present Absent
to oblong elliptical
. Rectangular Rounded to
F. paphlagonica Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
) Rectangular Rounded to
F. polita Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
. Rectangular Rounded to
F. xenophontis Homogenous Omega shape | Absent o Absent Absent
to oblong elliptical
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Table 4:The simmary ofthel e a f

héxial duefacs 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. cateonica 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 Presentsparse, 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 Presentsparse, 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 Presentsparse
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 m@pes of the micromorphological surfaces

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

blade surface could be homogenouseterogeneoudepending on the presence or

absence of the scl er Busnteh20lftlaWe have esbgeeved( Or t Yan ® z
heterogeneouslead blade surface inF. subgen. Schedonorus F. subgen.

Drymanthele F. subgen Leucopoawhile in F. subgenFestucaboth surfaces are

present. Members df. sect Variae and F. sect.Festucahave homogeneous leaf

blade surface, while memberskafsect. Aulaxyperhavea heterogeneougaf 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, araisually elongated and rectangular to oblong in most of the

fescue speci es i n sargusually yndulate GrenltHe shape bfl mar gi n
ome ga sy msomécadegel) wallscouldbe exceptionally thick. Long cells

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

diagnostic character
Short cells

The main difference between the short cells tredong cellsis their relative size
(Snow, 1996). They are present in the Jelaide epidermis, but their shape and
density vary. We saw that their presence was more often in the-lesosstl clade
than in the narrow leaved clade, andtb@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 withoudlhe pointed tip. They were present in sdscue taxa that

we have examined and themost cases they haegointed tip.
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Prickles

Prickles are hookike 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 varids.dnbgen.
Festucaprickles are normally located at the tip of the lemma below and along the
awn, while in theF. subgenSchedonorug-. subgenDrymantheleandF. subgen.
Leucopoahey can be found all over the lemma surface.

Macro-hairs

The macrehairs are typically premt 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 amitegf e scues i n Tg¢grkiye.
sparse or very dense, short or long, tlnckhin, with broad flat base or occasionally
bulbaus. Macrehairstype could be very useful diagnostic feature on different levels

of classification. On the other hand, mabairs are not commonly present on the
lemma, withthe exception of several spes, such a&. paphlagonica(St-Yves)
Markgr-Dann.

Silica bodies

Silica bodies are structures occurriimgall examined surfaces. However, they are
more common otthe lemma and abaxial surface of the leaf blab®eir shape and
density significantly var 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 presethteispecific

taxon.
Stomata

Stomata are dominantlyrgsent 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 bleakd fescuesF( subgen.

Schedonorus~. subgenDrymantheleF. subgenlLeucopog, while in the narrow
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leaved fescuel. subgenFestucawe did not observe stomata on the abaxial surface

of the leave.

Figure 5:Abaxial lemma surface thebroadleavedfescues (1000X magnification).
A F. subgenSchedonorug-. sect.Plantynia(F. gigantea(L.) Vill.). B F. subgen.
Schedonorud-. sect.Schedonorué. arundinacea CF. subgenDrymanthelgF.
drymejg. D F. subgenLeucopoalF. sclerophylld. Abbreviations: long cells (Ic),

crown cells (cc), prickles (p).
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Figure 6: Abaxial lemma surface the narrowleaved fescues;. subgenFestuca
(1000X magnification). AF. sect.Festuca F. circummediterraneaggregate K.
jeangertii). B F. sect.Festuca F. valesiacaaggregate K. valesiaca. C F. sect.
FestucaF. bushianaaggregateR. cratericolaMarkgr-Dann). D F. sect.Festuca
F. pinifolia aggregate K. pinifolia). E F. sect. Festuca F. ovina aggregate K.
airoides Lam). F F. sect. Variae (F. artvinensisMarkgr-Dann.). GF. sect.
Aulaxyper F. subsectExarataeSt-Yves (. amethystind..). H F. sect.Aulaxyper
F. rubraL. aggregateR. pseudorivulari}. | F. sect. Aulaxyperf. chalcophaed/ .
l. Krecz.& Bobr. aggregat¢F. chalcophaepn Abbreviations: long cells (Ic), crown

cells (cc) prickles (p) silica bodies (sb).
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Figure 7: Abaxial leaf blade epidermis surfacehebroadleaved fescues (1000X
magnification). AF. subgen.SchedonorusF. sect.Plantynia (F. gigantea. B F.
subgen. Schedonorus F. sect. Schedonorus(F. arundinacea. C F. subgen.
DrymanthelgF. drymejg. D F. subgenLeucopodF. sclerophylld. Abbreviations:
long cells (Ic), silica bodies (sb), stomata (s).
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Figure 8: Abaxial leaf blade surface ithe narrowleaved fescuesk. subgen.
Festuca (1000X magnification). AF. sect. Festuca F. circummediterranea
aggregateR. jeangertii). B F. sect.FestucaF. valesiacaaggregateR. valesiaca.
C F. sect.Festuca F. bushianaaggregateK. cratericolg. D F. sect.FestucaF.
pinifolia aggregateK. pinifolia). EF. sect.FestucaF. ovinaaggregateR. airoides.
F F. sect.Variae (F. artvinensi$. G F. sect. Aulaxyper F. subsectExaratae(F.
amethysting H F. sect.Aulaxyper F. rubra L. aggregateK. pseudorivularis | F.
sect. AulaxyperF. chalcophaeaaggregatgF. chalcophaep Abbreviations: long

cells (Ic), silica bodies (sb), madnairs(mh).
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Figure 9: Adaxial leaf blade epidermis surfacehebroadleaved fescues (1000X
magnification). AF. subgen.SchedonorusF. sect.Plantynia (F. gigantea. B F.
subgen. Schedonorus F. sect. Schedonorus(F. arundinaceqx C F. subgen.
DrymanthelgF. drymejg. D F. subgenLeucopodF. sclerophyllgd. Abbreviations:
long cells (Ic), silica bodies (sb), macro hairs (mh).
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Figure 10: Adaxial leaf blade surface tine narrowleaved fescuedr. subgen.
Festuca (1000X magnification). AF. sect. Festuca F. circummediterranea
aggregateR. jeangertii). B F. sect.FestucaF. valesiacaaggregateR. valesiaca.

C F. sect.Festuca F. bushianaaggregateK. cratericolg. D F. sect.FestucaF.
pinifolia aggregateK. pinifolia). EF. sect.FestucaF. ovinaaggregateR. airoides.

F F. sect.Variae (F. artvinensi¥. G F. sect.Aulaxyper F. subsectExarataeSt-
Yves (. amethystia L.). H F. sect. Aulaxyper F. rubra L. aggregate K.
pseudorivulariy. 1 F. sect. Aulaxyper, F. chalcophaea(F. chalcophaen
Abbreviations: long cells (I¢)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 GBermeral
Similarity Coefficient is presented in the form afphenogram (Figure 11)'he
completesimilarity matrix table is given in Appendix Bs it could be seen in Figure
11, a line drawn ta0.54 similarity divides tree in two main subgroups, which
represent two main clades time genusFestucathe broadleaved fescues (clusters
A) andthenarrowleaved fescues (clustBj. ClusterB corresponds to the. subgen.
Festuca The following line at 0.80 similarity separatég broadleaved clade into
three groups that correspond to subgereraubgen.Drymochloa F. subgen.
LeucopoaandF. subgenSchedonorudn Figure 12, within thé. subgenFestuca
three clusters coulde seen at 0.70 similarity line, that represent sectiénsect.
Aulaxyper F. sect.Variae andF. sect.Festuca. Therefore, we can conclude that
main infrageneric groups tiegenud~estuca pr esent i n T¢grkiye, su
and sections are wellefined and distinguishable based on the morphological and
anatomical data.
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3.3.2. Principal componentanalysis

Principal componentanalysis (PCA) was performed toindicate the characters
contributing the most tehe formation of the different clusterswithin the genus
Festuca The complete PCA similarity matrix is given Appendix E while the
summary of theigenvalues, percentages and cumulative percentagesyalues
> 1)is given in Tabl®&. According to the results, the first seven axis of PCA, explains

80,031% of the morphometric variationtegenusFestuca n 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 th&CA variableloadings on the firstsevenaxis theoriginal charactes

which contributeghe most tahe principal components formaticand data variance
explanationsare: plant habit (densely tufted or laxly tuftedjolons(presence or
absence)basal innovation shoots positiintravaginal or extravaginglleaf sheaths
opennesgfrom open all over to completely closed to mguahn d s pi kel et 0s

that could be seen in various shades of green, glaucous or purple.
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3.3. Notes onecology, phytogeography,endemism andconservation

3.3.1. Phytogeography andlistribution ranges

During our field studies and herbaria surveys we have detfagede taxa presence
within 74 provi ndoMslid{oBoingaBréss anyedcuedegordk i y e
from Gaziant ep, kanl eur f a, Kilis, Si
Nevertheless, we do not exclude possibility of fescue presence in these @ovince
Becausehe patches of suitable habitats for the fescues do exist within these areas,
aswell The fescue taxa are present in al
Euro-Siberian, Mediterranean and Irafaranianandin 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
Euro-Siberian region, 10 taxa (16,95%) to Mediterranean region and 14 taxa (23,73
%) to IraneTuranian region, while 9 (15.79%) taxa are widespteaoughoutwo

or all three phytogeographic regions. At the same time 30 taxa (50,85%) are
endemics. From which 19 taxa are endemic speeigttaxa endemic subspecies
andthreetaxa endemic varietiedost 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

irt,

t hr e

Ter ki

According to our field observation§ escue species in Tg¢grkiye g

habitat typesreaching from the sea level up to the mountain sumifiis.nmajority

of the species prefer highlands and inhabit alpine steppe, rocky slopes and screes
(Figure 13) A few fescue speciesepresentn theCentral Anatolian steppe or along

the seacoasE. beckeriis growingat sea levelpn the sand dunes, along the Black
SeacoastotheEur opean s i K sclerophyllak ghe dnly lyreadeaved

fescue i n T¢rkiye wipdasandscgesmiths lrafianani@hr y r oc ky
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phytogeographic zone, with distribution range from Central and East Anatolia, Iran,

Central Asia to Afghanistaat 15003000 melevationsThe rest of the broakkaved

speciesF. gigantea F. arundinaceaF. pratensisand F. drymejaare generally

widespread fescueBr T ¢ rtHey ayemostly present in the zone thiewet Black

Sea <climat e, at | ow el evat iHowever,gheseng t he
speciegmay often spread through the patches of suitabletaalsiuch as wetlands

and river sidesdeep into the Central and Southeast Anatolia.

Figure 13: Fescues ithea | pi ne st eppe. Yedig°l |l er, | s
Erdal).
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Representatives df. sect.Aulaxyperare commonly found ithe North Anatolia.
However, fescues dheF. rubra aggregaterefer woodland habitats and rrigh
elevation, up to 1500 m, whileescues ofthe F. chalcophaeaaggregateprefer
highlands, above the forest level and grow on the alpeit of the mountainia the

North andNortheast Anatolia, from 1568000 m, withF. chalcophaeapreading
towards East and Southeast Anatolia &naappadocicagHack.) Markgr-Dann,

which is endemic oMount Erciyesand possibly Mount Hasan. SpeciesF.
subsect.Exaratae F. amethystinaL. and F. djimilensis Boiss. & Balansaare
highland meadow species of Northeast Anatoka. jeanpertii is a typical
Mediterranean species, growing thie calcareous rockat mid-low elevations, 500

1800 m, orthe mountainsalong the Mediterranean coakt. pinifolia aggregatas

also common in the Mediterranean phytogeographic region on the calcareous rocks
and screes in the upper belt (above 2000 m) of the Taurus Mountains rdntge an
extensions, with exception of tike punctoriaSm.that reachefar north and grows

on | imestone rocks and s andhelnnerfAegebmunt Ul ud a
regi on oFf secTVana&spegies are presentin the North, Northeast, Central
and East Anatolian mountains on alpine rocks and screes usually betwee€302000

m. The species df. ovinaaggregate are typically present in various parts of the
country.F. adanensiss growing along the Taurus Mountain range but being more
common atts northern side and reachingrthto the southern edge of the Anatolian
diagonal, and towards south along the Nur Mountains in Hatay pro¥nsigylea
(Hack.) Markgr-Dann.is confined tathe low mountains at the back of the Aegean
coast ad elevation around 1000 m, whife polita( Hal 8 c s y,)sgrdwmg e |l e v
onthe Mount Ida, at elevations up to 1700 m. The rest of the aggfegait®ides

F. xenophontisMarkgr-Dann.andF. paphlagoincaSt-Yves) Markgr-Dann.are

mostly confined tahe North and Northeast Anatolian alpine zone, whilgontica

E. Alexeev ex MarkgfDann.,usually grows on the wet cervices along the creek
valleys, at lower and mid elevationsF. valesiacais the most common and
widespreadescues p e c i e s andit grdws in lalmgsteall parts of the country

from 2002000 m, occasionally up to 2800 m. It is one of the important eleraents
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Central Anatolian steppe. Also, it could be found in the open ar¢ésepfir or oak

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

common in the Central and North Anatolia, while the rest of Rhevalesiaca

aggregate is mostly confined tioe East andSoutheast Anatoliak. karsianaE. B.

Alexeevi s only found i n t huaderShalr sghestrimvads.r e gi on
F. brunnescengTzvelev) Galushkois the element oflpine steppeof the East

Anatolia, whileF. elwendianaMarkgr-Dann.is more commonly found on rocky

alpine steppandrocky slopes in the sanregion 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
We did not detect any fescuesatbb ands wi t hin the Tuz G°Il ¢
found onlyF. callieri subspcallieri on the hills surrounding the most north sides of

the basin. AlsoF. beckerithat grows on the sand dunes of the Black Sea coast, is
usually found towards inlands, awBigm the influence of the waves and salty water

on the sides of the rivers and streams entering the sea. The fescue spihaes in
Mediterranean phytogeographic zone seems to be calcicole, while species of the
Black Sea region are mainly calcifuge. Besjdeshave observed that fescue species
especially grow well on volcanic sands and rocks, and thejoaneantvegetation

elementof some volcanic mountains, such as,
Nemrut Caldera. For example, the Mount Erciyes is inhdbitethe lower zones
(12002200 m)by F. valesiacaandF. callieri subsp.zederbaueriMarkgr-Dann.

From 23002500 mF. cappadocicds becomingthe dominant element, and from
2500:3000 mF. cappadocicaF. woronowiiHack.subspargeaMarkgr-Dann. and

F. cratericolaare foundgrowingtogether. This kind of habitat partitioning along the
elevation gradient we have also obserserdhemountains of the Northeast and East
Anatolia, where specidmlonging tahe different fescue sections or aggregates form

communities at particular elevations.

We have observed that fescues @itendominant vegetation element in the alpine

zones and particularly summit areas of the mountaifteey usually form
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communities with different species AstragalusL., AcantholimorBoiss., Thymus

L. and other genera of grasses (Figure D4ixing 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 anoeldwvesti

could be drawn under which there is no fescues present at all, and above which fescue
species suddenly become abunddinhot dominant. Another coincidence, or a
possibly rule, is that very often the below zone of the fescue species, we found
comnon another kind of grass species, suclKasleria Pers.,StipalL., Poal.,

BromusL., 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 ithe community withAstragalussp., Acantholimon
sp., andrhymussp.on thefoothills oftheMount Erciyes, Develi, Kayseri (photo by
J. Erdal).
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Since fescuesare typically cold zone grasses appearghat the main limitation

factors for their growth are temgrature and drougit Mar t i ni el | o and
2006). Althoughsome fescue species are found in dry areas with exceptionally hot
summers, their growing season is shifted towdtteearlier months of the year,

usually in the late spring to early summer.

On thefescuesamples 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
regi on. T hrelophgtesi represented bye fungal gen&@ i ¢ faddo *
Neotyphodiunteveloped symbiotic relations with many temperate pasture grasses,
including Festucaand Lolium species. Usually, the role of epichlaaeo provide
protection to host grasses against insects. Nevertheless, some of {imseanti
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 endophyteotyphodium coenophialyman 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¢r ki yges, speties rpresent 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. Bhit seems that various organisms use fescue tufts as a

shelter, for laying eggs, or as a food source.

Eventually, we believe th#tteecology of fescue species, the way they make habitat
partitioning between each other; how they coexist or compete otliter grass
genera; how they form communities with other plant genera; theirplaoasite
relations with fungi species; or their relations with animal species particularly spiders
and insects, unlockompletely new field of study. These kinds of studi@sost
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 rartgesntually,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 sh lwanditions and persist in the
guite 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 ais ftinreats to fescue

species in Tg¢grkiye.

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 systdality 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 monmagions(Figure 15) Even
though fescue grasses have strong roots and tufted form, that regrows within a
season, constantly repeated heavy grazing eventuaiyt damage the roots. Also,
because inflorescences are constantly removed by grazing planta@tagrow 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 samplis fully

grown inflorescence. Even though, we visited the same localitiea few

consecutive yeamandin different period®f thegrowingseason.

Global warmingismaot her , serious t hsmeeditsexgeaed f escues i
to inflict serious negative climate changes the country According to the
predictions, there is a trend of decrease i

particularly in the central and southern parts of Anatolia and Tiarghrates Basin.
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Figure 15: Aiimal herds grazing othef e scu e s
Giresun. B B¢l b¢glen Pass,
Antalya (photos by J. Erdal)
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Besides,ncrease irthe temperature during winter and decreas¢hmamount of

snow which is important water source throughout the yaar expected in the same
areasSimultaneouslythe 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 serely affect fescue speciesin¢g r ki ythke si nc e
majority of them are growing in the alpine zone of the mount@uosg. to global
warming distribution ranges of high elevation species are expected to shift upwards
and shrik (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 Mountais 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 ofetégiation plants due to
climate change in son@ases 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 extengpresent threats to fescapecies.

What we have seen during our field research is that in many parts of the country
various construction project are or were
creating better connectivity of these areas and increasing road securityvdotargy

months, a series of roads and tunnels are created to bypass or secure mountain passes.
Also, in the recent years winter tourismn T ¢is daithg mise 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 areunder construction at mountain summits. Besides, in order to increase traffic
security and satisfy need for energy demand, various types of roads, tunnels,
protectve 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 ptution and pressure on fescue habitats. Due to that, some very
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rare fescue species which are known from a single location, sl€hdasolorata
f rom Mo un tF.ilghkensiBdajkgr-®ann. from Yurduntep8ummit (ligaz
Mountains), should be taken entonsideration for applyingrgentconservation
measures. Otherwise, they could be easily wiped out in the near future because of

tourism, urbanization and construction pressure.

Currently, only twoFestucas peci es known from T¢rkiye
assessed for The IUCN Red List of Threatened SpeEiesenophontisand F.
pontica(Ekim et al., 2014). Both species have Endangered (EN) status at the global

level, with decreasing population trends. At tiaional level, 33 fescue taxa had

been assessed for the Red Data Book of Turkish Plants (Ekim et al., 2QfiQ)

these two taxa have been listed as DD (Data Deficient), two taxa as CR (Critically
Endangered), four taxa as EN (Endangered), eight taxa as Vuln@raland 17

taxa as Lower Risk (LR), from which seven taxa are conservation dependent (cd),

four tava are near threatened (nt) and six taxa are least concerned (Ic). In the present
study we evaluated all the fescue taxa i
in the IUCN Red List Categories and Criteria, Version 15 (IUCN, 2022) and we have
proposedthe IUCN categories for the taxa at timational level (Table6).
Accordingly, at the national level we have proposed(DBta Deficient)status for

five taxa (8,47%), CR/(Critically Endangered)for seven taxa (11,86%),
(EndangeredEN for 17 taxa (28,81% VU (Vulnerable)for eighttaxa (13,56%),

NT (Near Threatenedpr threetaxa (5,08%) and L{Least concernedr 18 taxa
(30,51%). Currently, based on ourareeval uat
under some level of existing or potential #itge andqualify for the IUCN Threat

Categories at the national level

53



Table 6:FestucalL . ,

IUCN threat categories with criteria. 1.Taxa; 2. Distribution range according to
Davi s 0 s regystend (1965);B.aEndemics (E); 4. Phytogeographic region in
which taxa are present: Euiberian (ES); Iran@uranian (IT); Mediterranean (M);
5.Threat categories according to the Turkish Red Data Book (Ekim et al., 2000); 6.

t axa

present i n

Proposed threat categasidor national scale7. 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)).

T¢erkiye,

1 2 4 5 6 7 8
F. gigantea ﬁéig;(g)l’é’zg(A)‘ I;:.? ! - LC di\g:?bege d Common inthe suitable habitat.
F. pratensis A7-9; B59; C910 I;:.? - LC d.W'qu Common inthe suitable habitat.
istributed
Al1,2(E), A2(A), ES, Widely
F. arundinacea A4, 5, 8,9; B19; IT, - LC distributed Common inthe suitable habitat.
C2,46,9,10 M
ES )
. Al,2 (E), A1,2(A), ' Widely . . .
F. drymeja A3-8: BS: C5.6 I’\'I;l, - LC distributed Common inthe suitable habitat.
F. sclerophylla A9; B6-9 IT - LC Widely Common inthe suitable habitat
) ' distributed )
LR B1 B2 ab Present only inthe two moyntain summits|
F. uluana A2 (A), A3 ES EN A Threatened by OG and habitat loss due to G
(nt) (1,1, i, iv)
U, Tand C.
o B2 ab Confined to N.E. Anatolia an_d Transcaucas|
F. artvinesis A8,9 ES - VU T Threatened by OG and habitat loss due to
(1,1, i, iv) T
,and C.
) . Confined to Taurus Mountains and Anatolig
;S:St:ggaﬁca B3,6,7;C2,5,6 ’I\{II' (LlcR) NT di\é\::?bed¥ed diagonal. Potentially threatened by OG al
) habitat loss due to GW, F, U, T and C.
F. anatolica A7-B78 IT LR VU B1, B2, ab | Confined to N.E. Anatolia. Threatened by O|
subsp.borealis T (cd) (i,i, i, iv) and habitat loss due to U, T and C.
F. woronowii Widely Confined to N.E. Anatolia and Caucasy
subsp.woronowii AB.9 ES vu LC distributed | Common inthe suitable habitat.
F. woronowii A4S T ES LR VU B1, B2, ab | Presenatsummits of N. Anatolia. Threatene
subsp.turcica s (nt) (1,1i, i, iv) by OG and habitat loss due to U, T, and C.
. Known from a single locatigiMount Erciyes.
:ut\;vs %“;Tg:ga B5 IT (EE) CR %l” ilﬁzi\,l)ab Threatened by OG and habitat loss due to G
o U, TandC.
Confined to N.E. Anatolia and Caucasug
F. woronowii B9 T : EN B1, B2, ab | Common inthe suitable habitat | n
subsp caucasica (i, i, i, iv) known from two locations. Threatened by O
and habitat loss due to GW.
F. woronowii A8 ES ) EN B1, B2, ab | Confined to N.E. AnatoliaThreatened by
subsp rizensis (1,i, i, iv) habitat loss due to U, T and C.
B1 B2 ab Known from a_single
F. decolorata A2 (A) ES CR CR A Threatened by OG and habitat loss due to G
(1,1, i, iv)
U, TandC.
_ LR B1 B2 ab Known only from two summ_its in C. Anatolia|
F. cappadocica B5 IT EN A Threatened by OG and habitat loss due to G
(cd) (i,ii,iii,iv)
U, TandC.
F. chalcophaea Widely Confine_d to Transcaucasia and N. Iran and
subsp.chalcophaea A8,9; B7-10; C9 IT - LC distributed Ihrggi.t\;\tlldespread and common the suitable
Known from few locations in NE. Anatolia.
F. chalcophaea A7,8 IT - EN Bl BZ ab Threatened by OG and habitat loss due to U
subsp euryphylla (1,1i, i, iv) and C
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Table 6 Continued)

1 2 4 5 6 7 8
) ] B2. ab Endemic_of Mount {
F. pseudorivularis | A2 (A) ES CR | EN (i,ii|ii’i,iv) tCJy OG and habitat loss due to U, T, and
o LR B1 ab Confin_ed to few locations in Central N
F. longipanicula A4,5; B4 ES, IT ) VU (i i, iv) Anatolia. Threatened by OG and habita
T loss due to U, T, and C.
F. glaucispicula A3-6; B57; C5 ES, IT LR LC _W|Qely Common inthe suitable habitat.
(Ic) distributed
F. ziganensis A4, A8 T | v | b Dgt’:;g?’ ;Tj‘r’]"(‘j’?e‘;';'ztg om two locationshot
F. timoniona A4 ES - DD - Known only from the type location.
A2 (E), A2 (A), A3 Widely Common in N. Anatolia and suitable
F. heterophylla 8,B1,3,5 ES ) Lc distributed | patches of habitat in adjacent C.Anatoli
B2. ab Endemic of Mount {4
F. pseudorivularis | A2 (A) ES CR | EN (i,ii,ii’i,iv) I(J:y OG and habitat loss due to U, T, and
F. amethystina )
subsp orienatlis A7,8 ES (|<_:§) LC dig:?bed¥ed Common in N.E. Anatolia.
var. turcica
Common in Caucasi @
F. djimilensis A8 ES VU | VU %1” i?Zi\,l)ab from Ka-kar Mount 4
T OG and habitat loss dueto U, T, C.
F. jeanpertii c1-6 M ) LC Widely Common inthe suitable habitat within
subsp.jeanpertii distributed | Mediterranean region.
_ B2 ab Confin_ed to Caucasus and B. )
F. bushiana A8 ES \Y/V) EN (i ii’i iv) Anatolia. Threatened by OG and habita
T loss due to U, T and C.
_ B1 B2. ab Kn_own from a single Iocatio_n, Mount
F. cratericola B5 IT \Y/V) CR (i ” ii i{/) Ericyes. Threatened by habitat loss due
T to GW, T and C.
L Doubtfully Endemic' of W Cauc
F. sommieri A8 ES VU DD present known from a single location. Not
detected recently.
B1. B2 ab Known from a single location, Mount
F. albomontana C4 M - CR (iiiiiii\’/) Akdaj. Threatened
T GW.
Common inthe suitable habitat within
F. pinifolia B2: C24 M LR NT Widely Mediterranean region. Potentially
var. pinifolia ! (Ic) distributed | threatened by OG, and habitat loss due
GW, T and C.
o Endemic variety, confined to.\®.
'?/.a':mplfhorl)lle;ia B3; C3 M E_Ig EN %1” ?ﬁv?b Central Anatolia. Threatened by OG an
i e habitat loss due to GW, T, C.
) LR B1. ab Confin_ed to summits of C. and S. )
F. cataonica B5-7; C5,6 IT (I9) VU (i ii'i v) Anatolia. Threatened by OG, and habitg
T loss due to GW, U, &ndC.
B1 B2 ab Confingd only to Mount Ida ir_1 W.
F. ustulata B1 M EN | EN (i ” ii i\'/) Anatolia. Threatened by habitat loss du
T toGW, U, T, C and M.
. B1. ab Known from a few summits in W.
F. punctoria A2 (A); B2; C2 M EN | VU (i ii’i iv) Anatolia. Threatened by habitat loss du
T to GW, U, T and C.
. . Known from a few summits in N.E.
F. Ia2|star_1|ca . A8 ES LR EN Bl Bz ab Anatolia. Threatened by OG and habita
subsp.lazistanica (cd) (1,1, i, iv) loss due to U, T and C.
. . Known from a few summits in N.
F. Iamstgimca . A4,57 ES LR EN Bl BZ ab Anatolia. Threatened by OG and habita
subsp.giresunica (cd) (i, i, i, iv) loss due to U. T and C
F. valesiaca ﬁéig;(?l’_fg;(éés |'|I':_, S'\’/I - LC di\é\::idbelkle d Common inthe suitable habitat.
o Al.2 (E),A2 (A), )
F. callieri L A3,4,5,7,8; B18; ES, LR LC .W'.dEIy Common inthe suitable habitat.
subsp.callieri coas IT, M (Ic) distributed
- Known only from Mount Erciyeand
gﬁt()::gli:derbaueri B5 IT (lgz) EN Eal” Ezi\’l)ab Cap_padocia. Threatened by OG and
e habitat loss due to GW, U, T and C.
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Table 6 Continued)

1 2 4 5 6 7 8
. A8; B7,9,10; Widely . ) .
F. elwendiana c7 IT - LC distributed Common in suitable habitat.
F. brunnescens A7-9; B6-10 IT - LC Widely Common in suitable habitat
) ' distributed )
f . . Widely . . .
F. oreophila A8; B9,10; C9 IT - LC - Common in suitable habitat.
distributed
Confined to Caucasus
. B2, ab from a single location, Handere Pass in N. E.
F. karsiana A9 BS | BD | CR | Giiiiiiv) | Anatolia. Threatened by OG and habitat loss du
toU, T and C.
" Widely . . .
F. rupicola A9 ES - LC distributed Common in suitable habitat.
. Widely Common in suitable ha
F. pseudodaimatica | A9 ES ) DD distributed | from a single location.
F. airoides A3, A6-9 Es| - | tc | VAV | common in suitable habitat.
distributed
Common in suitable ha
. : B1, B2, ab | only in few locations along European part of Bla
F. beckeri A2 (E). A2(A) ES EN (i,1i i iv) Sea coast. Threatened by habitat loss due to U,
and C.
B1. B2. ab Known from a single location, Yutduntepe sumni
F. ilgazensis A4 ES | EN | CR ( “ ii i\'/) (llgaz Mountains), in N. Anatolia. Threatened by
T OG and habitat loss due to U, T and C.
The species is known only from a few summits i
F. sipylea B1; C3,4 M - DD - W. Anatolia. Presence in tis®uthern part of the
range is doubtful.
. B1, B2, ab | Confined to NE. Anatolia. Threatened by habitat
F. pontica AT.8 BS | EN | VU | iiiiiiv) | loss dueto U, T and C.
F. adanensis BS.6; w | R | | wigery | Sonfined o Taurus Mouniains and Anaiclia
var. adanensis C25 (nt) distributed OG and habitat loss due to GW, F, U, T, C.
. Known only from Nur Mountains. Threatened by|
F. adanensis C6 M - EN B.l.! B2 ab habitat loss due to global warming, fires,
var. alexandretta (i, i i, iv) o : X
urbanization, tourism, and constructions.
F. paphlagonica LR B2, ab Confined to N. Anatolia. Threatened by OG and
subsp pahlagonica A2 (A), A4S ES (cd) EN (i, i, iv) habitat loss due to U, T, and C.
F. paphlagonica A8 ES DD CR B1, B2, ab | Known from a single location, Cimi®lateau, N.E.
subsp.villosula (i, i, iv) Anatolia. Threatened by OG.
B1 B2 ab Known from a few locations in N.E. Anatolia.
F. xenophontis A7 ES | VU EN ( ” ii i\’/) Threatened by OG and habitat loss due to U, T
AL, c.
B1 B2 ab Confined to Greece mainland and islands, in
F. polita B1 M VU EN (iiiiiii\'/) T¢rkiye known only fr
T by habitat loss due to U, T, C and M.

3.3.4. Phenology

During this research we have planned field studies relaying otaxhdélowering

time given in the Flora of drkey (MarkgratDannenberg, 1985). Nevertheless, we
commonly faced situati@that plants were in the late stages of fruiting, omeve
shattering seeds, partly or completely dried out and with incomplete inflorescence
This was especially valid fohepopulations 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,
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we came to conclusion that Markgifainnenberg (1985) usually directly indicated

the months of the specimends coll ection
evaluation of the developing stage of the specimens. Another possible reason is that

the actubshift 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¢grkiye (Tayan- el
shift in theannual 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 cemjuago.
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CHAPTER 4

TAXONOMIC TREATMENT

As previousy mentioned, there is no unique worldwide accepted infrageneric
classification of the genusestuca and it is rather a question thfe personal view.
Genuskestucais either recognized d®stucasensu lato, including bothebroad

leaved andhenarrowleaved fescuelades or Festucasensu stricto, including only
narrowleavedclade These two main subgroups were confirmed by the series of
phylogenetic researciCé t a 2087nInda, 2008). Since at the moment there are no
phylogeneticstudieson f escue grasses in Tg¢grkiye, w
genusFestucaas sensu lato, and apply the broemnhservative approach, at both
infrageneric and infraspecific lelge

4.1.Festucal., Sp. PI. 1: 73 (1753)

Type speciesFestuca ovind.. (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 sioloniferous. Basal innovation shoots
extravaginglintravaginal, or both. Stems cylindrical, erect or ascendjtaprous,
scabrid or hairywith 1-6 nodes and ribbed internodes. Leaf sheaths open all over,
closed to some extent, or closed to mouthhwiterlapping margins; not decayjng
partially decayingor completely decaying into fibers; ligule membranacgeotien

short, acute or truncate, occasionally ciliate, with or without auricles; leaf blade
linear or lineaflanceolate, flat, occasionally rolled or longitudinally folded,
sometimes with two clasping auricles in the basal part. Inflorescence panide, lax
dense; branches glabrous, scabrid or rarely hairy. Spikelets laterally compressed,

lanceolate, less or more elliptical, ovate or obows&tedked, disarticulated above the
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glumes with 2-10 (14) florets, usually there are additional 1(2) sterile afimats.
Glumes unequal, or subequadmmonlyshorter than lemmas, usually lanceolate or
ovatelanceolate, 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,
occasionallyequaling in size or two time longer than lemma. Palea membranaceous,
usually shorter than lemma, keeled, bidentate, less or more sdatmtidules 2.
Anthers 3, glabrous. Ovary obovoid, glabrous or hairy at apex. Caryopsis narrowly
elliptic or oblongobovoid, 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 theFestwcaL . s pecies in Tg¢grkiye

1. a. Leaf blades flat,"g¢haped in crossection, convolute in bud, usually more than

rrrrrr

1.b. Leaf blades plicateven in bud, cylindrical or angular in cressction, usually
less than 5 mm broadtems shorter than 1 (Narrowleaved fescues;. subgen

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr

2. a. Plants with stolor(&. subgenDrymanthelg¢ .é€é é é é é éé F.drymeja

rrrrrrrrrrrrrrrr

2.b. Plants withoutstolotsé ¢ ¢ ¢ ¢ ¢ é¢éééééééé. oo 3

3. a. Base of the shoots with bladeless sheaths; ligule distidatai®; leaf blades

without clasping auricles at the base; lemma punctate and pilose alFosabgen.

rrrrrrrrrrrrrrrrrrrrrr
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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 mamg(F. subgenSchedonordys €é é é é é é ¢é .4

4. a. Lemma awned, awn-P0 mm, as long as lemma or longeér gect.Plantynig

rrrrrrrrrrrrrrrrrrrrrrrrrrr

eéeéeéeéeéeéeeceeéeéeéeéeéeé. . F. gigantea
4. b. Lemma awnless, mucronate or shortly awkeddct.Schedonords .€é .5

5. a. Leaf sheaths decaying into fibers, reddish braasping auricles glabrous;
shorter of the two lowest panicle branches Withspikeletsé é é € . F. pratensis

5. b. Leaf sheaths not decaying into fibers, pale bralsping auricleiliate;
shorter of the two lowest panicle branches usually with more than 3 spikelets

,,,,,,,,,,,,,,,,,,,,,,

éééeéeéceecececeeceeeeeeee. . . éé &arundinacea

6. a. Basal innovation shoots usually extravaginal, rarely intravadesdlblades

rrrrrrrrrrrrrr

////////

7. a. Leaf sheaths not decaying into fibers, not glossy; connatgnnudrsheaths

with deep fold; lemma awnless or mucrondtesuibsectExaratag ¢é é é é .8. é

7. b. Leaf sheaths completely or partially decaying into fibers, glossy; connate

margin of sheaths without deep fobBd; | emi

8. a. Leakheaths usually pale glaucous purplish, glabrous; leaf blades-Witeifis
and 9 subequal sclerenchyma strands not reaching veins; spik8letsigylaucous

//////////

variegated dark purple éé. .. éFéamétidystigac é e . . é

8.b. Leaf sheaths green, hairy; leaf blades with 9 veins and 9 unequal sclerenchyma
strands reaching veins from both sides; spikeletdf@m, green variegated pale

////////////////////////

purpleé é é ééeeceeéééééeeeeeéeeééeéeee.  F.djimiensis
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9. a. Rather densely tuftetéaf bladesratherfine 0.20.5 mm, ovary usually hairy

,,,,,,,,,,,,,,

9. b. Rather laxly tufted; leaf bladeatherstout, 0.41 mm, ovary usually glabrous
(F.rubraaggregate €éeéeééeeééeéééééecceééeceeeece .13
10. a. Leaf blades heterophyllous, basal leaf blades triangular in shape,-With 3

veins, cauline leaf blades usually hexagonal, wittll #eins; spikelets green; awn

upto 6 mm(F. heterophyllea g gr egat e) ¢€ é é é.& E.aetetophylla
10.b.Leaf bladesnotheer ophyl | ous; spi kel eét.sllpurpl e; a\

11.a. Leaf blades glabrous, sparse longdmaiesent only along the margin; spikelets

//////////////

pale purple é. ééééééecéééeécééceddécédaamc é
11.b. Leaf blades scabrid all over; spikelets very darkpp | e é.ééééé. ¥

12.a. Stems hairy; branchestb&panicle hairy; glumes and lemmas without golden

////////////////////

mar gin ééééééééeceeeeéééééeéeé e decappadocica

12. b. Stems glabrous or scabrid only beltve panicle; branches dhe panicle

scabrid; glumesaridde mmas wi t h gol den .mahalgophacaé é é é. € é é

13.a. Leaf blades glabrous or scabrid, plicate, usually keeled, sclerenchyma strands

//////////////////////

small andndistinct.. . é é é éééééééééeécecéceéeéeéeceecéds

13. b. Leaf blades pubescent, polygonal (often hexagonal), sclenera strands
subequal, stout eared ediesttéeiéreceté eeééédels

14.a. Stolons present; leaf sheaths glabrous; leaf blades glaucous; spHétets,7

//////////

gl aucous, variegated vi ol etr pgeedériguadgsé e ¢ ééeéé e

14.b. Stolons absent; leaf sheathalsrid; leaf blades green; spikelet$ Bmm, dark

rrrrrrrrrrrrrrrrrrrrr

purple ééééééeéeéeécéeééééeécecécecééédgdmanona

15. a. Stolonspresent; leaf sheaths densely pubescent; panitle mm, linear

rrrrrrrrrrrr

| anceol ate; glumes very unreklogpaniduldé éééeééeéé
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15. b. Stolons absent; leaf sheaths slightly pubescent; panitle c3n ovate or

,,,,,,,,,,,,,,

ovateo bl ong; glumes sl igktkgéceéegeallc ééécécée
l6.a. Sipkelets variegated vi ofF eiganensisot pr u

//////////

17. a. Leaf blades cylindrical, usually with continuous uniform subepidermal

sclerenchymalpaer , not thickened at theéld&se and

17. b. Leaf blades not cylindrical, without continuous, uniform, subepidermal
sclerenchyma layer, usually laterally compressed and thickened at the base and

mar gi ns ¢écééécééec ééeééecécécééeéeééeéeée.é.35

18. a. Leaf blades hard, pungent  ,19somet i r

18. b. Leafbladesnot hard, not pungent and not curvéd gect.FestucaF. ovina

,,,,,,,,,,,,,,,,,,,,,,,,,,,

aggregate ééééééééééééééééééeéééééééés 27

19.a. Leaf sheaths not closed to mouth; ligule without lateral auricles; vdihs 7

lemma awnless or shortly awned; ovary halfysect.Variae) éécé é é é .20

19.b. Leaf sheaths usually closed to mouth; ligule with lateral auricles; veins 5

lemma awned;\@ary glabrousK. sect.FestucaF. pinifoliaaggregate é é€.€23

20. a. Leaf blades 0-8.7 mm broad, with 7 (9) veins; lemma up to 6 mm

///////////////////////////

Eééeééeécécécéceeeeéeéeéecéceéceéé. FE artvinensis
20.b. Leaf blades 0:4.1 mm broad, with (7)-Q1 veins; lemma up 8 mmeé . 21
2l.a.Upperglume® . 5 mm, | anceol@agégéalpelvanaacut e &
21.b. Upper glume 386 mm, ovate or ovatlanceolate, apex broadly obtuse 22

22. a. Stems angled above; lddades with 7 veins; spikelets yellowish green

,,,,,,,,,,,,,,,,,,,,,,,,,,,

"""""""""""""
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23.a. Leaf blades bright green; branchethefpanicle hairy; lemma pilose in upper

,,,,,,,,,,,,,,,,,

part;awn2.54 . 5 mm éééééeeeéeéeeééééééé el dstlata

23.b. Leaf blades glaucous or pale green; branchiéxepanicle glabrous or slightly

"""""

scabrid; lemma scabrid at the tip;awn@.5 5 mm é é é e é é é é.é#é

,,,,,,,

,,,,,,,,,,,,,,,,,

26.a. Leaf blades with 5 (rarely 7) veins; sclerenchyma tissue on the uppeesurfac

of the ribs wusually preserte;é . p.pnfolial e rather

26.b. Leaf blades with 7 (rarely 5) veins; sclerenchyma tissue on the upper surface

of the ribs absent; panicle rRctatammica dense
27.b.SpikeletssA 0 mm éééééééeééééécecééééecéeélne.

28.a. Leaf blades 0-40.8 mm broad, hard, subpungent, wit Veins.€ . F. beckeri

28.b. Leaf blades 0-8.6 mm broad, fine, not pungent, wittv5eins.é é é é 29

29.a. Upper glume-2 mm, lemma 28.5 mm,awn 0.2 mm.é é F. airoides

29. b. Uppeglume 45 mm, lemma46.5mm,awn3® mm .é é F.ilgazensis

30. a. Leaf blades very fine; upper glume and lemma often equal in length

""""""""""""""""

eeeeéééécececceeceeeeééeeeeceeeeceé. F.pontca

30. b. Leaf blades stout; upper glume and lemma not equal in lerggt é é 31

3l.a. Leaf bl ades scabrid all & .\adanensisé é é é é .
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31lb. Leaf bl ades glabrous, at most32 sl i ght

32. a. Leaf blades 0-8.6 mm, with 5 veins and-2 indistinct ribs; awn-& mmé é

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

33. a. Leaf sheaths densely short hairy; leaf blades hard, punge#ét .€ F. polita

33. b. Leaf sheaths glabrous or slightly scabrid; leaf blades not hard, not pungent

,,,,,,,,,,,,,,,,,,,,,,,,,,,

éééécééeecééeeeceeeececeeceeceeeceeee. eeee. 4

34. a. Leaf blades green, with-B veins; sclerenchyma forming continuous ring;

spikelets green or glaucous, lemma often with longshaie é é.&. paphlagonica

34.b. Leaf blades glaucous, with 7 veins; sclerenchyma in 3 strands with 2 additional
ones in between, not forming complete ringmma shortly hairy at the tip

////////////////////////

/////////////////////////////

,,,,,,,,,,,,,,,,,,,

36.b . Leaf blades not polygonal, éuB8t h 3 sc

37. a. Spikelets green, slightly variegated pale violet; upper glum&.8.2nm,

"""""""

lemma,3.74.2mm,awn3&8 . 5 méné €é é é é é é é ..F. albomontana

37. b. Spikeletsyellowish green, variegated dark purple; upper glume4®5mm,

,,,,,,,,,,,

lemma,4.55.5mm,awn2 mm é éée.éé e é é é é é é F.cratericola
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38. a. Spikelets dark green, variegated with intense dark violet; upper gidnmrag

""""""""

38. b. Spikelets green slightly variegated violet; upper gluaeSmm,lemma 57

""""

mm,awn510 mm, | onger than | eména F.&améieri € € é ¢é ¢é é é

39. a. Leaf blades stout, BB8 (1) mm, glabrous; spikelets distinctly ovate; upper

glume often equaling lemma in length. (sect. Festuca F. circummediterranea

""""""""""""""

aggregatpé é € e 6 e e e éeééééééeeeeeéééé.. F.jeanperti

39. b. Leaf blades not stout @6 (0.8) nm, scabrid all over, rarely only at the tip;

upper glume shorter than lemnta §ect.FestucaF. valesiacaaggregatg .€ 40

////////

,,,,,

41.a. Leaf blades scabridééepdkyg Fakarsitnhe ti p, wi
41.b. Leaf Dbl ades scabrid all over 42 with 5 ve
42. a. Spikelets 45.5 (7) mm; upper glume-3.5 mm, lemma-3 . 5 F.galesiaca

42.b. Spikelets @.5 mm; upper glume 355 mm,lemma4b6 . 5 ( 7¢ 43¢ é é

43.a. Leaf bl ades | ongé&éé é& & a&mpseldodalimatitcahe st em |
43.b. Leaf Dbl ades nstemlehgtenégéed é ¢ hé@.né é44 of t he

43. a. Leaf sheaths glabrous; old sheaths pale and distinctly shiny; spikelets

,,,,,,,,,,,,,,,,,,,

variegated dark purple éééé&createophimé é éé é e é

44. b. Leaf sheaths scabrid; old sheaths not pale and not shiny; spikelets not

rrrrrrrrrrrrrrrrrrrrrrr

variegateddak puepkééééceccceeeéeééééececee 45

///////////////////////////

eééééééécééececcecececeeeeeececececéeééé . . F. elwendana

45. b. Stem usually scabrid only below the panicle; spikelets not yellowish green, 6

rrrrrrrrrrrrrrrrrrrrrrrrrrrr
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46. a. Leaf blades usually with 3 strong sclerenchytmands sometimes with 2

additional ones on sides; spikelets variegated bisiwgreeré ..€ . F. brunnescens

46. b. Leaf blades with sclerenchyma forming interrupted or unequal ring thickened

"""

at base; spikeletspaleglaucousar i egat ed pal e évk caliegit € ¢é ¢é é é€

Note: The main difficulty with creating the identification kéy the genug-estuca

is that fescue grasses exhibit tremendous variation in both qualitative and
guantitative features, artdle majority of the diagnostic characters overlaja gpeat
extent. Thertore, we recommend applyirgharactedescriptions and ranggsven

in the keyas a guidanceather than the strict rule. Since the most certainly the user
will come across théescuesamples that differ ta smaller or greater extent from

the typical speies descriptionsno matter how broad we try to make the@n
account that théeaf blade anatomy isf the great importance in fescue species
identifications, illustrationsf the leatblade crossectionsare given irFigure26 for
broadleaved fescuesigure 38for F. sect.Variae Figure62 for F. sectAulaxyper

and Figurer5, Figure98, Figure 10 and Figure 18 for F. sect.Festuca Besides,

using information regarding specimen geographic location and habitat, as additional
tools in the fescue species identification, is highly recommenaedsidering that
significant number of the fescuooafinelpeci es
to thevery specific areas and habitats.
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4.1.1.Festucasubgen.DrymantheleV. I. Krecz. & Bobrov, Flora U.R.S.S. (1934).

Large plantslaxly tufted, stoloniferous. Rhizomes and base¢hefstems 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; hilunt/; of the caryopsis length or slightly longer.

FestucaMerymj@&wc h, Deutschl . FI . ( Mertens
ed. 3 1:,Fégoarel8s33) Figure 17.

[Drymochl oaMdr y nedgawWh) Hol ub, Folia Geobot.
(1): 99 (1984).

[ Schedonoru®pmepntan8seznam: 89 (1852).

=Festuca MimBinegm.nai-€@abcasTaldr. 75 (1S&W9), nom.
1798.

=Poa bakuéerwsLiksoma¥.ov (ed.), FI . URSS 2: 753

Ty pl[eAus.firni aden Wal dungen, Zwischen, Guntr ams
Wi @hln the forests, abdtwbenBr Gehtnamsdanrf fr
17. 06 HeE8 06, Mer(tleecdgddasyipenat ed by Tzvelev and
(2019), LBOpPpW®WOBYTQL)LE

Perenni al . Laxly tufted, stoloniferous. Ba:
intravagi nh306m Sinagansas7itonal 'y up to 250 cm,
tuberous at base. Leaf sheaths open to the
sheat hs wiyduwnug sbh eaadtenss gr een, ol d sheat hs j
fibers; |1igB8] emfwiobhigi, attei, clle30 dcmalfomy ades
15 mm blrgmegen, scabrid at margins and on sul
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trabecul ae arouww®,e alb bveibn;loyw eiamrek e2drr f a c

Pani c3® dm, | ax, pyatenntdal beaoddgngumer C
usually more than 100; br a8ncrhm,s esllliigmttil
obl ong, g6 efelngr evtig.h @l umes subequal, with
glume wup to 3 mm, narrowl ywyl bamerd Smidat e,

|l anceol at e, a pbe xmnm,c-ucaweateeh e mima, 4subacut e

scarious margin in upper partr,dsatabtrhea, K ti
Ant hers 3, yellow to purplishad©araegryt sl
pericarp, hairy at apex, with linear hil |

Chromosome2numbéd -DaManm &K/gh BF §5
FI ower i Ap rJtull nye :
Habi€Camniiferous and mixed woodl and, from t

Di st r iabruetai ofng Mleissyn®dio r t h  ARmaarteodllyi epr esent i n
Anatolia, within the Bwwbachesi ah e¢éhemseswomi t

Teéer kAY(EEg k Kar eDletrmyi r\ki ¢ | ,&#&d e ,Schmi d bs d. n Vel i
Kopre¢gse [ Veli ka Bri Bagltoph3BEY SA.APEH)S ,

| st ambaMe B¢igpektlerand E. ,WaBdlhgrratl 40/rfOmani
[ Bel grade Oflor0erdAtl 9BaBp[( WS TE 20531!' ), ibid.
A. Bayt@IpSTsE 5n0.08! ), Ai.biBaytDHSOE. BW&HHL, ) .
Bi nk¢illez-ngy ol u [ r odaaddld, kBni-h&X&BI0;m; 6 OA..06. 197
Baytop and E(I STuE |l 2@ 25 %!., AAQAY3Bal a6l
Bawdna, Er dek, Ormanl & K°y¢ [ Ormanl ée Vil
orman alté [woodd@s fSlgnmdafe]lrSTsR 7 36B2{ AH9Y 9,

| st aPlml lo% e z 10189.4B)., Bosthl.skahbulo¥meqlrioad],
lvezli arasée [betweddn] | ] PDi hdsaklyybbhyékmahl
[ swampy,wao@ds canal sidedH]., DeMO (iIhSETEE 687
12028!)ki ¥ener08. OBayOBEr, e SAE. BDI6TV g ;;
Yaolva, O07A06H&aOUBronn andl $MTF BaxXxaé 'ma,n isbi ¢
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Dereboyu yuklar@sy¥oql wrwmanor man a-ékl ekl aré [
road below woods and wolAlydEeE m paemd aM.e aTsg me |2 4s
(I STF Bag3xy'l)at , Al ar-eaenk |d,erKess-i¢g kf ¢ajl ayan ci
vicinity ofT]l, Bag.t®I$STe 58@2.48B8) Kéicwaed é k
bardajmg ,[ Bekkayal ar N. 9ARsmy Q8d0BUDBQBH ek 637
[ web! ] DUORGOBNM&44S5 ). I [ Yedig®°ller] to Karad
Fag@Qar pforeest , P8 . H7 . IDXA6/3 ,s , M. C3o7o7dle4 and F.
(B web! ] E0OC0407263) , Yedig®°ller Mill:i Par k |
13. 04R1977 ,a(rNKaln, 71 STEI M B8220RPiocamshtané

[ woods], M5.98r &0A8L14 VANF [web!] VO0O000O018E€
¢tok Yaxkl e G°knar Ormané Tabiaté Koruma Al an
Forest], 140N. m,Gegh@kQ7.T20280,r t ¢(rkUCeFnd A Ay
[ web! ] DUQK®AEB®I4uM4 7Féndeje Tabi aBel Koruma A
Hazel nut Nature ReseNr.veGe¢,neklL,94T . mBil&.;k. 2
37AMUOF [ web!] Dy QFRO0-0Pk4ABg ,; ki fal ésu -evr e
ki fSal e Kapl anddoejdreu Datjoéwaar d s Mo uknets tKaanpel and e d ¢
gésrgen kar Fa@-as sotr@naea im[wse d fobe@Ot m, 250
06. 06 k2003, dereml é& afdUB. 1®d04Kashaml@86R2:6
Kast a-mmoau [abreatswee e n ] , 130M. mMenl LXK! 1P 81,
Ci&Kezelcas@Quemeawmwds]lk, [10500m, KeoeO6jLO78147
( ANK! )-Dei zlleonak k©° Wil l[[Deen]i,zkdA&a®.m, 12. 06.
Ketenoj] ( ANKI!1¥9 KEcsetvainio,n 81 20070. Qr@,7Ré&t enoj | u
1146ANK! ), Daday, Ki rPagzy | vaesteadisgm, oX naa é m [
19. 06019 K&t endANK! 11481 gdMoumDiagaiend]l,l g@&aj uks
1900 m, 2E2Y W0r9d. alk9u8l1l,, Wr dAak m& o | BEnd M. Demir ©r
(AN! Baka [Mapet] Sakad0 m, M26 .DkenmilfPBSEE S5 3
4782kdr)gab¢Kel tepe, B¢yeéekdez PShbeassmsd [ By kdyg
Abi,esl350 m, ML2 .DoetmilrA8MNKILNB83 Zongul dak [ Kar
B¢eyekdegz forddtpayt d0OiBgmu,n Yayl asé [ Sorgun Pl
16. 08B20¥@ng@NGEBED 1206483! ) , Yenice ormanl ar
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Kavakl & Tabiyat koruma al anéna giden yol
23. 06 .A201R8yt ej(iDUOCE4 9d6Nne WDI0O]J0O B DEDF, i bid.

23.06.AR2018yte](iDUOFE4 7[7Tweb! ] DYOKFHPOIOBEHI63I) ;
Zongul dalks aguitnhddye v Zeoknay ol u [ riBa ddh k2if 5 ak m,
Pass], 140 m, DemDGil 59F1 ,1Ba3r7t8Lnj:ucaki | e,
Sar éider 88® m, 19BO05.TRwWnl-5k o IDUGR 4 4 web! ]
DUOFOOOKa6®papmonul tgakéMdunt ains, pine f ol
mO07. 07J20@mBnddal Doj an(HhEBDOOAS Firtmhanpg!la) .

Daj [ MountboWweaen @AglajncAki;Feasg-B®& 0 u s, sfyd rveesstt,r i s
23.08P19H2, Davis, M. Ch®AlkED amde bE.] YERA Q40 7
HUB 33 X&X!t)aymomeibPAdblalma - ékéke [exiH.], 20
Yurdaku( ANKBProwar gée n cEjyag?asé [Ejin°n¢g P
m, 23. 0H6.. 1ROBKkMAEUB 233088 78 amdammur Daj

[ Mountg36 Wm &f Sams AnHu b®® 0 aloh3,1 7Kav a k ,

07. 05A19B&ytop, B. ¢Cub@ukSTE a@ABrdal b)zAovnc]e:g e |

50 ft [15 m], Arsen [Arsin], between Treb
c m]g,r owi ng i n wetRhgdoudpddamlema¥gc ci,ni um

24. 06E19Ba|(IEBs [40e/bal ] EOO4DNIV2®2) Tr2Bzlom, ¥
04. 06E196H88NNI pmapLeftwab! ] L7¥Z64184), Ma -

1400 m, 2R.. OBnkKI(9% 4L wB6B!] EOO0O4B&yRa&6,8)100Mmi «
m, 01. R7. ARkK4pB [Lvué&B!] E00407ZR7Q7R1IDT I, /
Anki n I B4E 31276!), ikrdekHarld4ioyam,R.2 7[.Ha8l.i
Ankin( 18215 31282! ), Cukur -ayeéer, 1 mile S
25. 05D 6625 web! ] E00407269) , Mal aka D.
Keye¢ [ -gedi k Yi 0OI7aRd 8 /AN, KLilbrs DE2nBZAIBD 6RO 'z )e :

| ki zder ek° yyWr e-Amget, 1120 m[ mikxaea ® K& & o ds ]n
10. 07M198d4r, 8E BWweb!] EOOABGYT 259 psriiteulB® iaabui B'
dessous de Dji mil (Laal sittanddi geduislrlil8O.Da
woods, | o€ & hiellda theeabuo,wd 1 8 0 0], BnB,a | JasnlsfyaR 1 8 6 6

[ web! ] P02617863%Vi tea mMa&ehheaelmkesqni,, Axafp ka)
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nei ghbot hpbBH® m, 2A.06;010BNK546]1 STE 50159!)
i bi d6560Mm, 2B.06:,00B8TE750067!), Meydan KOy

Village], 95M. mVue dglEO d W84, E004Di766), di :
[ caml éhemkitrat,, Qrt0®k &gt ,i NBP2. B9 . Da¥2s and M.
Dodds21R.&E1 [ web! ] EO0407271) , AEnverans de

[ around Ri zeB.Baluamres d1BH5.pve b ! ] E[Ov0e4Al0!7]2 7 O P
P02618106, P02618107, G [BaROD0I0]0 0BRO77TEHRIPABY] ,,

ARuines du chO©teau de Rhize (Lazistan). 22
186B.Bal ansa( Ps.[ we.b! ] P02618099, G [web!] G
[ Art Hoph, near sea | evelP, PFonDiawiscraanld, |1 19.LF

D298RB [web!] E00407267, ANK!), Artvin, hil
i Ri cfeoar est , 1800 Sm,ai MWiDohé mdh&d6 8 0B p@&8B! ]
E0O0407261), G°ktB8mkkAyl anlagéeMabalt weein Asl an]|
Quer cusoramt rad @ € nQlua. [ poeetd rdbasv] |, 960 M, 17.07. 1
D¢zenl(IANKOT?7 | STE 418691 ), Mur gul [ Gkt ak] o
R. Cet(ilkSTE. 1M.64429Q0 i®@p dOBAPDDRBRhokhrjakov,
M. T. MazGreAkoand M. (ALSKM{rweyn gdv aNeS Ks0.0 6r8.5 4

Soj uksu, Al. OHre.ill %4 70,nn and ( MSTHBaBa3 man. s.
[ ¢ a kalkdgi]Mt . | da: I n declivius montium circa
[ Kaz mpaynjt,ai n sl opesf aKaomuarde n her sp r Ringe ro] , 2

PSintenis(PL88WBebil0]4 P02618103); VYekEkice, Sazalk
Karabacak and ONGEKB'r QB8 3BBITAsKat:ak ° pr ¢ f or est
bet ween I neg?©l and Do,mRddni Davii40 @Qoade OR. 07 . 1
3630 [web!] ;EOHOOAAynRXHARN K al [eb eatryaesdem [k e k
yokuku [ hilT.] ,BaB3Y( OBTH.OB®,Bt 206 ukm N. of

Haci ¥me rFESolr500er7l 88, Z5 MeiBomIt d abies cilic
a bl &m enverans a | ' oukRoghas, vau lrmagred Teéer D&
1 AoAu ice § iwnioddscakmdwéest of the Village Teki

G¢l ek Pass, hbofr thhugaufsaTda,flG ufsmoe:did 9 G® 07 85848) .
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[ Hat amMpnt s Amanus, K6u5s0l 0i 6j,i aDpaYgth , 1 95008000 [ A
Mount aiA9801m25AuMpartadjiqad ,[2we2bl! ] E00407

Gener al di stCeintutailon Eaarseea:and Sout heast E

Asi a.

Proponsadedonmder vatli©n status:

Figur dedtot ypet wda, Hleerybme ) Bler {( & &Es [ sve b In].
LEOOOO9771).
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NS AT
26°E 30°E 34°E & 38°E 42°E 46°E
~ . N
[ i rmisioe A o 0 S0k

Fi gurTenelsd:r i butFidary memeds 0ki ye

Not dehe samples from Tg¢rikdieynet i dnefdCamnadasi a hw
di f frearmdas (@r,FmeglaBb§B.s mao 8t aamk. sylvatica
Hud,$ hat werdaasyhenymset mnodseaahgt hepyesent
spediegdrofmejaal t iwlsiiaonla mai nly di ffer in prese
stolons. -BanMamlkgmra@af (1985) pointed out, i f
and root parts with stolonés are missing it
addi ti onalF.ddriyfnfresgraefnicnebsr,i at e Hiagwwleewd , atand ov
veined wWhifma aa] hiadesntmacul at el anicgemohlgast,e | i near
veined | emnfas moinbeammameg ni z eld ag, yswenicdng m o f
F. syilsaynoanym af { Mas kDigan n e n1b9%e80f; e x e e v
1980zved ®W6; ORDIPEsVY alnev and ;Preolestaowvda, a2019
202 Mar kdpmaahenberg (1985)F. h addr, yhigrbgeiecnat ed t h a
described from Austoftd,e WpameefSheatedt byyp
Tzvelev and Probatova (2019), based on the

which seems to be syntype from the original
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en t houphHaoteenot evissainbpllee, ftrhom Amanos
radji,ame2Fbrg ] ali d not F.c odmeyurajrmegs s t
el d isnurtvheAybst Ao egh( NAmandesunt ain range [
diterranean phytogeographical region,
ich create habinoatbBethapamhby oksemél eo
t exclude Fposisotmiel it palt @mgsAMmamosai ns
nge, in the suitable patchascomphabit at
bel , presumably from G¢l ek Pass, Mer si
ssithad.i thowevead emmoarclleit aaitinpe archedcerisn am)
i gs 0 b epheep winliast iaond i n which way it is co
pul ati ons.

rkdpmahenberg (198B) ¢E-Mbedt6lBHat va mipil me
deF. tthreanke | oaet.erDihrydd awe adnicde ntoot- sheaev eH uc
rath materi al we were not able to tel
wever, duplicate sampl e fA.onH-Mbheea tsha me
320, which exists inFHUBeherbophyuma bel

. 1F@stauwcklagleauc o(pGrai seb. ) Tzvel ev, Bot . Z

ningfaypd) 5B53 (1971).

rge pla@daes, )ca®@Ohi gh. Basal l nnovation
vered with bl adbelnens,s wsihtehaotuhts .a ulLriigcul lees .2
at or slightly roll ed. Gl umes transl uc
ickenmednmi demmapplboseabbkl anderv,eimi.t h t

ryopstosboowmliadng free or weakly adherent

75



Festuca sBobiesophgk!| 8i sch. , Del . Sem. Hort .
Ser . l . xiii. 59., Figure 18, Figure 19.

[ Festuca spddctea beirlofpBhoyilslsa ex Bisch.) Boi ss.
[ Boissier] 5: 625 (1884).

[Leucopoa s(cHBoeirsosp.hydXraRiczc h .&) BWKormaw oivh V.
(ed.), FI . URSS 2: 497 (1934).

Ty plel: roalnn] d olciisst osi s montis EIl brus prope Derl
schists of Mount El brus neaT KdDtexdreynd24Shear
(hol otly pleniHsEe ¢ @ pleweb! ] GO0O0176006, GO0O0176007,
[ web!] KO000913146, L8 [ mBévbV¥]wWeWwd(d3 BavDD,0959341

BMO00959342, P [web!] P02617886, P02617889)
Perennial. Densely twuSQ ecdm, teurfetcst ,r osbtuosutt., Sgtl:
3 nodes. Basal i nnovashemat fsoopenextxtor d\nagibra
flmdr gi ns, scabrid, | ower,moutngs glhaemmit ther nm i agn
green, old sheaths pale brown4 decapyingg 1 nt
| acerate; acubtOe.c nL elaocfmgb, lbaBbeasd ,5C i gi d, l i near

t ifpl at convol utge eemabr ddyon margin and ri bs;
strands stauveei ragd talcdredl; twebesre&0tangul ar, |
with elongated bulliform cei3l0s (BHO)weann t Axm
erectedt m@matt darets i-1s2 cbmm alnccrhge,s s/t outl,2 scabri d.
mm, oovbaltoeng, whi ti sh-7o0fl brghs. gGeameswunhbqgda
scabrid along v&i msn, Lawer odladqmeea psk.x5 acut e.
gl uneéb nonv altaen c e evleatnee,d ,3 apex a-Bummpaobeat e mms
to |l anceol at e, broadly scarious margined,
awned (awmm)Pml ea ®~hiti sh, with scabrid sur
Ant hedds 53l mmbgu;r gurcdb | ored. Ovary pubescent on
with adherent p,eirh wm ropmn &ednagrit ticgaadyto paspi esx.

Chromosome2naimbBPe(¢ Al ex eevhanme3nb e rMa,k rlgx 8&5) .
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FIl ower i dgdwil me:
Habi Ratky sl op,eslBHBHh@0 smw.r ees
Di stribution Basta AmatTglrikan.y alnr &@d @ ment .

Ter kKAY eKaSrag:é kamék, Karak6b60 mYi I1Ba Pe&]. ,1 9]
Géenek (LBSZE BFH7 6S7HkKwya.kekl a, Beyyurdu K°yg¢ |
19. 07TE%7T9, and A. (BMKEMN|i CBFEA&BI i, Akt acxk
G¢rlevi k Dajée [ Mount Ger |l eNd kel (iNKSTSH 9P e,
56857!),-18b0dm, 160@pk.e,¢ell7i.k)7and® BBTEYéI d:
567987 JEr zKeregear: Daj [ Mount Keki K] ;5 above
2100 m, 2FB.. OH.. 1D&Vi,s and(E. [ Welbdgke BOO0O&BQAT
ANK! ), Kemdmbhru-ay road, rocky sl opes and
J. Erdal and GheYaopr 8B EE2B8OHnl| er t o Hor
1650 m, igneousPscHeebPavil?2. 86 d(1E 5 7wkebd! g e
E00407367), i bid. RTobBRayYt#dppTE£l3dBa8B61971,
Erzurum im Palandoken, Nor fPnael SathelHa n gnec e s
Erzurumyesnorstlhope of [Bloyuaok PjademdbDa&apen, B
Sumiflj t 2300 m, F25 HOTt%297 P, H2 nel eBEd T. I
[ web! ] E0O0407365) , i bi d. Mount JPaEadd? ke
and G. JE2pOB®&r b. J. iDErjdalMo)uln,tENEjresrilope, -
m, O05. A7 . ITRAT1@ILESTIED 7B7P8 8VBmk k al e, |l spiriz D
|l spiriz], 3500 m, B.unHni tDasvcirse ea,n d3(1&@.0 7P.oll 9ut
[ web!] E00407BBild. ARBO,)PHmM, DAV. G7 .alnW540. F
D. 236H7[ web!] E00407368, ANK!), 24 km fr
09. 06P19KH6,Dd46(©O® Dweb! ] ,G0rOp3i7n7adbr8,3 ), - gen K
Zer nekéaB&sbaejt weenwWi l lgga and ZelrnCk nbam],
10. 06120DOEmM( VANBO[fweb!] VO0O0O000186781I), (
screes, 2959 mEr@dA.l0a.nd0 HiheYdbpr;Bkt EERISOD B :
Adil cevaz, Kef Kalesi i lFordiryasrsetanlde (Zd yaar
1800 m, 1U4. OB7e-hnRWBBARF [ web! ] ;XD oveo Ol &67 9 |
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of Tahir peEasesk k(iHotr)a,s @2n350 m, dry Ps|l ddpes on s
Davis DO.E 478e0b5 ] E00407364)| agahirok&kyssl Gpmr
above keryan Creeld, E®d6I mandl GheYadpeak JEO.
Erdal!) .

Genedialt ri butTiicoki greaCaucasus, I ran and Afgh
Addi tionalsesxpmicnenédfnAllbroarnzMa&u mtuaizns ] : Mont es
El bur z: i n saxosis cal c. i nter hemshak et

RechingégE HPwebpo0] EO0O0377579); M. El burs diti
Ferasad,k,80Q6 0m, 28. 0%3.nd9 0OR Bo(tEBm{lwledrn ] 8421
EQR77572) ; El bur z-i-SMtrs: Sab oofe Kzancchev an Pass
22.06J19A6G¢ hi(lEall dvedd 3 8 MEa0z0a3n7d7émiarh)r o0 | | e k a

near road to MWisiJmmd,diEh4g. wi8b81]9 6E30,0377578) , Di
Kamar banag0028mM080K.94RBechinger and(EF. Rechin
[ web!] EO@Ehta@am82) ower sl opes of the souther

just above the village Dar®@Gkerm, (Iar@G&k.eh9 Md,u
Al ava (1E0 57wWe b ! ] E0OO037%h%8&M) ,r alnegher aonf, Eslobuur s M
Tot chal Mt s . , south facing slopes above t
07. 0O6R19ARav(eE TOMxedb8 ] E0026969BUst 8mrsima. NE
declivibus australibus Shahvar msu-@Rroa Nekar
26. 07 K19R&E.chi fger]f wed87 ; EK@3 Mam81)In regi o a
mont i s-DKahupar, 3000J .m, BolrOn n¢d] .PLeB[9V2 el 9 15]2

P0O02617MZ/88r)h aN g raans lreggni o n Ahur a, 1A2 4 OA . m, 19.0
Grosshei m, . 'l jinskaj d EapaveiM! ] EEO K3 7 7S
Tanderya, A11 AO5 . GXr®9438hei m, I . Il ji(neskaj a and

[ web! ] ERUBSANIda7t5h) .Ossetei cAdh mi amtasem i nt
Mi zur et PuB.alMardawdwwWWAOgle,b!'n]. MWO)648852) ;
IMilksddzmcoOow o¢uut. 10fMMmj22dz tcj €d ¢ tcH dz. ¢ dzOG d t
e sfmdetser 2 dzj M. " mMes@w 13 66kGe 3. OB tzic®dzseo ¢ . 0
Os s eAtdioan. BiawsA ma@oirrBair on, pinm]fobésDy7. 19086,
A. Amirhi{awWwo y web!] MNOEJ HEBEOE) ; +dislsdafirtdnC d2 to
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mMddz. ¢deHd, BGbtesecd ¢dzH2MEiBEB ~tjBISO. wizB
StsdzsSCdzv dz2Cd d Hted OHE Qdztdp , 2 yOYilsQftg i3 Is®fgls @O |
BjtojLOBB]. I MoloB®tcl9 4@ sdggtcdzOP g lpzsanp, eBot [
di stri ¥itl,| aAgnedi spurs of the Andi Range,

15. 07A20%3,Zdrvvio | webi ] MIVOE O Q@HtdT WM ific O

td mMf B dzd € O, sRicOudjamgd2r zzls, ~ 9 2 ¢

COd3j dzd MIsOW s ! fs dzjosdsk Bjttjelk tjcd,

[ Kar aChhearyk e s s Republic, KaGarcghea,e v sky2 dkim
downstr eamViflrloang eDu urtl oocnkgy tshcer elee fat bank ¢
18. 07 A29.17Zer nok. aMmddz hR(.evwW § w@E® ! ] MW10041
Ar menG¢an.ei prope SadAnaShkhahe] kaVnDKotL9 28|/
Mur za( dW [nweb!] MW0649458) .

Propomsaddonmder vathi©n status:
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Figure 18:Fefstlucoa ysptK cdrfoplhwl 2 @B b'! ] WO0033063)
BFestuca sclMorumphylritaos, Gevak, Van (photo b

b
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Figure 19:The dstribution area ofF. sclerophylla n T ¢r ki y e



41.3F e s tsuucbagSecnh.e d o(nPO.r uBseauv. ) Peter m. , Deut ¢
643 (1849) .

Lar,greeeadow or forest pl ant s. Loosely t
extravaginal. Ligule short-15wmnmhwiude auwi
clasping auricles at the base; sclerench\y
at one or Dboth sides, or sometime reduce
rarely ciliate at apex. Caryopsis attachi

Festsuectal ant(Yuimo)r tTzvel ev, ZI| aki SSSR 3914

Large plants, |l oosely tufted, with extr
truncate, without auricles. Leaf bl ades 1
Gl umes with broad scarirogus omagr giwns,. olLf e nem

l ong as | emma. Ovary gl abowvasd, Cadiiepshin
pal ea, broadly concave ventrally, hilum
Festuca (di.ganvtiéd . , Hi st . PI. Dauph. 2: 1
[ Bromus glgan$gusPl .: 77 (1753).

[Lolium g{bantbpambysh., Novon 3(3): 241 (

[ SchedonoruglLg) gdoltelbs Preslia 70: 113 (1

TypRescri bed (flreocmidoetsyipgep @t ed by HDearrbb.y sA.i r e
Van Royen -MNpL Pud6sHBL67) ) .

Perennial . ,tLwofotse |l ymdlulf,t edi t h exXttrOawangi na
erect, gl abrous5 vwvygtdeandridaalk, ertwiltbhr e n t
ietnodes ribbed. Leaf sheydlhrsg opleaa ttios bha
green, old sheaths browi, 5denecnay megnbir ana@ c

truncate; with claspihgcmur®dchm,s4f | dte,afb
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greenxi,blfée e gl ossy and gl abrous at beneat h;

margins; with discontinuous scl elrégncchy ma st |
14 ribs on the bundl e, wi dely spaced and

blUdiform oaedl snstaei o&50] eyns. oRamniecloe 1@nceol
lax, noddl®n@, spiikdl 00s; branches scabrid, ut
bearing | ess s20 kmrh,etlsan Sea lketHeatrsr e8nlaatreo,wl y
green or varciasganad-LYi 6l er et wi t Il 3 mes sl igh
with broad scarious-Tmarngi msa.r rloower | @lncme | &t
gl ume8 .4%. 5mm, l ance®d |l mmel aheeolaa tée with bro
mar gi huepipner part ,| inahrtrlowesdc aalmrdi & at t he ti p,
Awn -2100 mm, often fl exuous, hair |ike. Palea

3;-32mm, yell ow. Ovar¥. §l anmr ows t hCadyhep £ing 4

gl abrous, hilum |inear
Chromosome2ndftbeMDalqreafber g, 1985)

FIl ower i dg#dwil me:

Habi Waads, wet bph&ksesscrees, scrubs, from s

Distribution Buerapean Tgakti yef apdkEwnet Nort
Anatolia (in the patcBeberoifans,uidaddsi ohnaablilty

Turanian el ement .

Tée¢rkAlye(E) TM&khyaalPag [ Yéel dé B nMoistnlt,@di ns, Ma
Her mannAZx . ( ). lastoavrebaz¢ls:|,iHeeg mann. Bel gnat

or mani [ Bel grade Forest],AM¢c¢HBHayfo S STHekDet s
1609A2(0)A) | sAbhamhul r, Adampol (Pdl.onezk®y),
AznavuA6 sQrt¢dau:sl. Jle, and F. MAaT? kDrradf zidnmD:7 3 6

S. of Hamsi My of60rkaimz &n, on the road to C
23.08UD®TR2Aa(BI9[7BEOb! ] EOO40728k°pHamsilbO®Y n
17. 08N196bd M. (TEMKEer69H54!n. Halms iBka°yyt,op08. 08
s.(hSTE 1481k a, Mer yemana, SesR.i AKxy an, 146 (
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s.(B.[web!] EO00407283), MeryemanBaytl®POs .
n(lI STE 16016a! Gid&sdDéEmdIl6io0 76y d ¢l Keye¢ [ Gy
1300 m, 28. OWarldM@daMF OOwBeb! ] VABOTOABBGTHAI )
34 km S. of taykaraHoIStog a6lli 1®%seéeh &b30
Festul ol i uymilz3bhnkmas8i i of [KerRKttyl, e,rl 22D6 8¢
Hemki n [ ¢aml ehemkin], ' ske¢t Dvag yés [aviodu nt
Hemki n, 1000 m, 4. ODavisg852anld2 pE. [Dvedddg LC
E0C0407284atOrttd&8®WOy m, i m®P.foredPavi 82abdd. I
D212@B [ web!] E0O0407284) , Ferteéenald.Vall ey,
Erdal 0l ®B®=3b®d. J. Erdal!), Zil CastlEedadoc
JE530He&srb.!)J. |l Erddére, ¢aml ékk°y. VEIFdape,
and G. Yap(akrBE5326Er dQil mi)l,[r glggiad. m, ki zd
17. 08A19B&ytop andl| ATEM8B8i1L8bBI )s. ibid. 12
N. and MN.I STen k6e8r0 9! )-al p'iReegsi odhu sloauzsi st an,

vers 2000 metres -dl piadnd itegdieon aoftst b afiSs
Pleaatu, around 2006 aB amMuag BPsme bd §6 60,2617 7 ¢
P02618138) , ¢tapel Bayl &pO(AtdD&arl9.43129! ) . ¢
[ Art kXamlyal Tepe above MuP.guH. [0Oa€wWi0s ng n d Ol.
D. 3QElpweb!] EO0040728R), ¢shltfingSuTlE 12056.4058! .).
Bor - ka, mi xed deci dMdosgWVv&d8fisveblB. EB80206
A9 ArAvdaAmdahan, 1650A.m,Balydt. 0p8 . alrod7 5A . Me
(I STE BA3IBE!/I)K&z2sbDaj] [ Mo wWAte zledBa]s,Tumcel i

|l gneous hi&l s 183590im, Ovactall de®i dHous o
Davis and | .(HeldgebD] BOAOGVEGN7 280 Rrk, Kavuk:!
DajKavuk Mahbhap,2il8% m, 2F2.. OH7.. 1DPa5vdi,s and O.

2298&b [ web! ] E0O0407 2Bilg daAjN&KN & n dgvkurr eayd i ywaem:
[ south sl opes of MountM.Pi|rnraed ¢« MVMMEB 2RO 10! n,
VO0O00O01867&’EKPYy¢,nAdaklst d e[ &boVveagMdylakn2a3l00 1
M45T&HANF [web!] VOXxkyaod a8 @M#d r)éakso he] Tra i
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¢tcevresi, [ Dervish Pl ateau, nHada . @av. ,0 0alr,oun
Karabacak( VOMNF2 3[(5web! ] VO0O0O00186771).

Genediadtri Mosti oof Europe ( btuhMemot evemayeammmo
area), Siberi a, Asi a Minor, Caucasi a, Cent |
Hi mal aya. I ntroduced to North America (Conncg
and Qu®bec).

Propmsaddabnservatli©n status:

Not Parbyshire in Cafferty etFalgi@g@000a, de:s
t heeccount that sample LINN [web!] Her b. Lin
Kerguw®Riteonka (1989), was not t htey poer.i gi nal m
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Figure 20: Lectotype ofFestuca giganteaHerb. A. Van RoyeNo. 913. 6278 (L

[web!] L.0059967)).
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Figure 21:The dstribution area oF. gigantea n T ¢ r ki y e.




Festucasect. SchedonorugP. Beauv.) W. D. J. Koch, Syn. Fl. Germ. Helv. 813
(1837).

Large, laxly tufted plants. Ligule short, membranaceous, truncadé blade flat, or
coiled when dry, broad, with falcate clasping auricles in the basal part. Elliptic or
oblongelliptical spikelets. Lemma broad, lanceolate, with narrow scarious margin,
awnless, mucronate or with short awn. Ovary glabrous or rarelyecaitaapex.
Caryopsis attached to the palea, oblong or obtmrggd, broadly concave ventrally,

hilum /s -3/4 of thecaryopsidength.

Festuca pratensi$iuds, Fl. Angl. (Hudson) 37 (1762), Figure 22, Figure 23.

[ Festuca elatiorsubsp.pratensist Huds . ) Cel ak., Prodr . Fl
[ Festuca elatiorsubsp.pratensis(Huds.) Hack., Monogr. Festuc. Eur.: 150 (1882).

[ Lolium pratense(Huds.) DarbyshNovon 3: 242 (1993).

Type: Described from Englandderb. Sloane 125.1Glectotype designated by
Reveal et al(1991) BM-SL [n. v.]).

Perennial. Loosely tufted. Basal innovation shoots extravaginal. Stedi203€m,
usually erect, stouglabrous, with slightly ribbed internodes. Leaf sheaths open to
base, glabroyyoung sheaths green, old sheaths reddish brown, decaying into fibers
ligule a short rim, 0.8.4 mm, truncate, with glabrous clasping auricles. Leaf blades
(7)10-30 (40) cm lmg, 38 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;waims and ribs are
numerous. Cauline leavesdZm,similar to those of the sterile shoots, leaf blade 6
26 (40) cm long, & mm broad, with clasping auricles at the béigale 0.61 mm,
green, glabrous. Panicle (6)-35 (53) cm, ovate or lanceolate, glabrous or slightly
scabrid branches, lowest nodetlwR branches, longer with-@! spikelets, shorter
with 1-3 spikelets. Spikelets 116 (20) mm, oblonganceolate, green or variegated
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violet, with (3) 510 (14) florets. Glumes unequal, lanceolate to oblong, obtuse,
broadly scarious margined toward ap&ower glume 24.5 mm. Upper glume 3.5

5.5 (7) mm. Lemma 5:3.5 (9) mm, oblong to oblonignceolate, with narrowly
scarious margin towards the apex, glabrous or slightly scabrid at dfper
mucronate, rarely awned. Awn mm. Palea greenish, scabat the tip.
Anthers 34 mm,yellow to orange Ovary glabrous. Caryopsis adherent to the palea,

3.54 mm, glabrous.

Chromosome number:2n=14 (MarkgrafDannenberg, 1980985).
Flowering time: JuneAugust

Habitat: Meadows, wet places in mountain woods, 12a60 m.

Di stributi on MHortle Northeast, Hagt arid iCgneal Anatolia. Euro

Siberian and Bno-Turanian element.

T ¢ r kA7yTeabzon: 5 km S. of Maka, 1100 m,\Welsh PI. Breeding Station

Turkey Expd. s. n; G¢ m¢ K hBoruleZ:i gana arasé [ between],
[10 km from Torul], 1200 m, 20.07.1978,. Bayt op, B. <¢ubuk- u,

Sar a- o] | (ISTEs43198N. A7/8 G¢ m¢ kK h[Ragbert]: Bayburt to
G¢ m¢ K h an e Welsh 210Bdeeding &tion Turkey Exped. 1971: Bf 9828

Erzurum: pass between Tortum and Oltu, 2300 m, 30.06.1966;. Davis D.
47589 (E [web!] E00407343)Rize: IkizdereCimil yolu [road], 13 km, 1200 m,

E

15.08.1961N. and M. Tanker s. {(ISTE 6810!), lkizdere, Cimil, Bak °y ¢ st | er |

[ above Bakk©°y], MUUuWwa321WE [webl] E@DZ07334), oidl.,
AR®gi on sous alpine du Lazistan pres
Plateal, 30. 07.1866B. Balansas.n{ P [ web! ] P02617747),
Village, meadow, 1886 m, 14.07.2021,Erdal and G. Yaprak JE532@&erb. J.
Erdal'). A9 Kars: Susuz, 1750 m, 05.07.1957,H. Davis and |. Hedge D.3063b

[ web!] EOO04B8@B89yopl nePldgadklenacel §ddby ¢ he

1970 m, 20.08.1975. Bayt op and( IASTEMe3r3i3-41li! )s, .

K°y¢ civaré [in the vicinity ToBaytagpsg.l y ¢ z ¢
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n.(I STE 1833BDojrupxopaaanseée dabl8 knw[gé8ekm] , Ar pa- a
from Arpa-ay], ¢cel der g°l ¢ -evrendeki ekiln
Lake ¢el der], 1.80Bamnyt olp6,. OF.. 1@ U Buk- u, E. T
Sara-oj(Il $T&€. 48022! ), Sarékamek, above Hande
1107.2021,J. Erdal and G. Yaprak JE36046erb. J. Erdal})Artvin: Ar d an u -
Ardahan arasé [betwAenBaytlépOamdSTEO. PI&8r L1975
33349al), ¢oruh [Artvin], Ko r-Argaaa)n Daj [ Mo
1400 m, lush meadow, 2604957,P. H. Davis and |. Hedge B0150(E [web!]
E00407344)Ardahan: Damal, Mount llgar Pass, meadow, 2409 m, 12.07.2D21,

Erdal and G. Yaprak JE7504bBerb. J. Erdal!)B5 K& k e Bayfe G. [Lake Seyfe],

N. of Mucur, 1100 ms. d,F. Sorger81-1-17B6 Ka hr ama&rmmara&kk : Kandi |
Daj [ Mount Kandil ]JR. 1H.00Damw,i s2,5.J0.7 .O®dbLRs and
20258 (E [web!] E00407342)B7 Adggaman: Ak Daj [ Mount Akdaj ],
Bekikara, 1600 mH. von HandeMazzetti 2404B8 Erzurum: 29 kmfran Hén é s

to Pasinler, 1800 m, 12.07.196®, H. Davis D. 4640QE [web!] E00407340), 55

km N. E. Erzurum, 1200 m, 14.08.197D, Spencer 050{E [web!] E00407345),

Kuzgun K°y¢n¢gn batésé [west fromAt he Kuzgur
Tat | 6ANKI), &K&8&t epe K°oyg¢ [Villagd]l, TAG0OE@ mB5809.
(ANK!; Tunceli: Ov ac é k , 1200km, Y&6 de(6CEMIcEn).1 90 1

B9 Ahear Ajreée, 4000 f P.Fiyrsean2®. Sympe,88B0 2. 07 . 196 C
[web!] EO0407338)Van:Bet ween G¢zel dere and22Makkal e, w
m, 17.07.1986M. D o J-98 (E [w&lp E00407333Mur adi y e, Dervik Yay
Haci Maj arasi, Kom Dagi -evres [Dervik Pl at
2400 m, 08.07.2000. Karabacak OK 2196/ANF [web!] VO000018683I)Bitlis:

Hi zan, Sajéenl e, 1 km dojusuL[sBehhpt 8B6OppeE
(VANF [web!] VO0000186801)M u kMalazgirt, AktuzlaKarincali arasi [between],

1600 m, 21.06.2001S. Almanar S166GVANF [web!] V0000018684l).C9

Hakkari: 2 km N.W. of Hakkari, 2000 ms. d, F. Sorger 8127-16. C10 Hakkari:

Sat Dajeé [ Mount Sat, bet ween Y KsHkova and
Davis D.45748(E [web!] E00407346).
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General distribution area: Native to the most of Europe, Sdria, Caucasus,
Southwest and Central Asia. Introducedrtostof the North America, Greenland,
South America (Argentina and Falkland Islands), North Africa (Algeria), West
Australia, Russian Far East, China, Korea and Japan.

Proposednational conservationstatus: LC.

—_———

Figure 22:Festuca pratensjsP. H. Davis D. 47589E [web!] EO0407343). B
Festuca pratensjs Sa&é k &mr s (photo by J. Erdal)
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Figure 23:The dstribution area oF. pratensis n T ¢r ki y e

Festuca arundinace&chreb, Spic. Fl. Lips. 57 (1771), Figure 24, Figure 25.
[ Festuca elatiorvar. arundinacea(Schreb.) Roth in Tent. FI. Germ. 1: 46 (1788).

[ Festuca elatiorsubsp.arundinacea( Sc hr eb . ) Lel ak. i n Prodr.
(1867).

[ Schedonorusarundinaceus (Schreb.) Dumort., Observ. Gramin. Belg. 106

(1824), nom. cons.

Type: [Icon] J. Scheuchzer, Agrostographia 1719: tab. V, fig. 18. (lectptype
designated by Reveal et 1991); Africa. South Morocco, Greater Atlas, Amsmiz,
3iI600006, Mu.yHooke8 s/ i(epitype designated by Kagt al. (2019, K
[web!] KO00345320).

Perennial. Laxly tufted. Basal innovation shoots extravaginal. Stera§@30180)

cm, erect, stout, glabrous or scabrid below panicle, terete, ¥gitlo2les, internodes

ribbed. Leaf sheaths open to base, young sheaths green, old sheaths pale brown, not
decaying into fibers; ligule a low rim (0.7}115 mm, truncate. Leaf blades-&0

(75) cm long, 312 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 ndrom above; veins 128; ribs 1216. Stem leaves-2, similar

to basal leaves,-80 cm long, 314 mm broad, with clasping auricles at the base and
sparsely ciliate margjnligule 1 mm. Panicle 280 (50) cm, ovat®blong, lax,
nodding at apex, with scatirbranches and®170 spikelets; lowest node with 2
branches, shorter one usually bearing 3 or more spikelets. Spikel@&srén,
elliptic, green or variegated violet, with64(10) florets. Glumes unequal, lanceolate,
with scarious margin, glabrous, aeut.ower glume 35.5 (7) mm. Upper glume
4.57 (8.5) mm. Lemma @ (10) mm, ovatéanceolate, with broad scarious margin
toward apex, glabrous or scabrid along the margin or at dppawnless or with a

very short awn. Awn{2.5 mm. Palea greenisttabrid at the tip. Anthers 2&mm,
yellow to orange. Ovary glabrous. Caryopsis-3.8 mm, adherent to the palea,

glabrous.

Chromosome number:2n = 42(MarkgrafDannenberg, 1985).
Flowering time: JuneJuly.

Habitat: Damp gullies, riversides, watereadows, sea leved 2100 m.

Di stributi on d&Videspread. Rres@ng in &llithyee phytogeographic
regions Euro-Siberian, Mediterranean and Iramaranian in thepatches of suitable
habitat.

T¢r KALYB Edime: Has K°ry, nl ¢ ar h3487.1p684&. Baytepesn

n.(ISTE 14536);Ker k|l bg ke b-Bégarzhi sar arasé [ bet we
A. Baytop s. n(ISTE 13316");T e k i r¢doarflleuk i r daj yol u [road],
[ near ¢or | uAl Baytdp4.n0I7S TLE 6195 6 1 éMa)r ,maT ekeirred d i
arase [ bet weleBaytgps. (ISTEAR70N)A2GE] Istanbul: Kilyos

[ Kumk©°y], BRBAutelb®&@26@QBPST®TF 15789! ), Fati h or me
arakterma sahasé [opposite d],14.06897F at i h f
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H. Arg°ksel anfd SHE RPeB85&2¢¢§ ,s.Temkos g°l ¢ key
shore], 02.07.1969A. Baytop s. n( | STE 15540"! ) , i bid. Dur u:
05.05.2001A.andT. Baytops.n( | STE 79536! ), HN&DBbayloal é, 09. 0c¢
and E. Tu Z1$T& @&9113;T e kni. r Shray, 11.06.1968\. Baytop s. n.

(ISTE 13165!, 13157h)Kéer k| Roglt Al &, 2 0 0 A Baytopls2n. 06 . 196 8,
(ISTE 13232!). A2 (A) Istanbul: Tuzla, 27.05.1961A. Baytop s. n(ISTE 6694!),

i bid. 10.0/7164d1.A.rBaytoBs. n(ISTE 6767!), Cevizli, 21.07.1953.

Baytop s. n(ISTE 7431!), Dragos, 20.06.1968, Baytop s. (ISTE 5918!);Bursa:

Ul u Daj [ Mo u n-1900h,AuHubeMorath 1281Q @nik-S° 1 ©z y ol u

[road], 120 m, 06.06.1979%. Baytop s. n(ISTE 41993!);Kocaeli: K a r asmal¢,

Yal ova araseée [ bé&tBagop, B ubatR- 06abhd6 e, Avcéegi |
(I STE 9833D))] T®&vkanmnh¢ ar as & Bhybes. mween] , 19.
(ISTE 5348!").A4 Ankara: 22 km N. of Ankaras. d, F. Sorger 7340-19, Ay ack

Dajl aré [ Mount ai ns]y,Aknag QANK!MSTE B3039),6 . 1975,
Keézeél cahama m Bayop © ®ISTEAMI/a)t ank EFrdéven Daj e

[ Mount EI di ven] , SPateaul 1400yn¢l8.079law,andY.ay | asé |
Baytop sn. (ISTE 35296)A5 ¢oR6émmi |l es [42 km], from ¢or
Kezeéel érmak Val |l eyM. Coode @ndBnJone® Br24E Gweld!]9 6 5 ,

E00407199, ISTF 19972); K &kalé]: 1 0 km E. of Delice, on Anka
26.06.1963N. Jardine 37qE [web!] EO0407205)A8 ¢ o r [Artvin]: 26 km E. of

Demirkent, 2100m, s. d, F. Sorger81-81-39. A9 Kars: Collected along small

mountain river near r oa@l9%nheEaRosskKk(Eek, bel ow
[ web! ] E00407204)SarSéake&meakmnméerkg a dda nmeadcow on
2147 m, 12.07.2021. Erdaland G. YaprakIE36080(herb. J. Erdalt)Ardahan:

ArdahanG° | e r oad, me a d o wJ. ErdaBand0G7 Yapr&B276005 1911 m,
(herb. J. Erdal')B1 Izmir: O Ni f dHdagh emOl pakafoom|[ Mount N i

Kemal paka], 9 &0P.Butfler 1734 FR fweld] FR0204847), high

banksofadried ut ri ver about ten kil ometers from |
Izmir, 03.06.1966R. Alava and G. Bocquet 4994E [ we b ! ] E00407201) , B
Karkéyaka, deni z keM AydaEs. f(ISTEA’68Y,Klaros, Apr i | 19
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June 1965C. Regel s. n(ISTE 12326)B2 K¢t Muhryat: Daj é€ [ Mount
Hamam yakénée [near t he. Bayopdh WISTELZDIRD. m, 10
B3 Afyonkarahisar:1 0 mi | es [ 16 k m]Jl000 m Aa06.296. t o Af y
J. E. Coode and B. M. G. Jones 23E9web] E00407198)Suhut, Kuméar Da j &

[Mount Kumdar] , Anayurt Keye¢ [VilEagAk:i 16K032n
(GAZI); Es ki keeihfitrel e r , H. Biand @nd M1k s. fANK!).

B4 Aksaray: Aksazaydvar &€ [in the wviciniBirand22G Aksar
(ANKD! ; Konya: Cihanbeyli, Yeltepel4.06.1942M. B a kK a r(l®BFi698!); n .
Ankara: Ankara, 01.06.1969%.andT. Baytops.n; | STE 15225! ), At at
¢i ftflAitjait ¢r kds Forest Far mf., Aleiam ¢g§Dlod ap .d e
[web!] E00407206)B5 Kayseri:B ¢ ny a n, Welsh®I0OBreed. Station Turkey

Exped. 1971: Bn 9586 YozgatAk d aj madeni , G¢l DEimesi [ Cr
and D¢z gANK!); Sigag.681 al | i, Aktak K°yg¢ [ Villac
07.08.1984 N . cel i(STEXGE2@RpKahr aman @8 kakn, Erice
Village, 1528 m, 15.07.2019, Erdal JE4600%herb. J. Erdal')B7 Erzincan: 10

km E. of Erzincan, 1160 nWelsh PI. Breed. 8§tion Turkey Exped. 1971: Bn 952
ErzincanTr abz on ar a s"ekm,[00.6711958M Tdnkerls2 n(ISTE

55941 ), Heléer K°yg¢ civaré [in MAakevi ci ni t
S. n.(ISTE 5599!).B8 Erzurum: Collected near, Erzurum Adort, 11.07.1967).

G. Ross s. nE [web!] EO0407207)Collected 2 miles west of Oltu on bank beside

road, 25.06.1967). G. Ross s. nE [web!] E00407202)B9 Van: Bendimahi

Muradiye yolu [road], 1750 m, 17.06.1984,and T. BaytopndA. Atillas. n(ISTE

46539! ), G¢rpinar, Cevizal an Kopgmir[ Vil | ac
11545 (VANF [web!] V0000018689I) V a n Yézéncy Yél fniver
Kampe¢gse¢e [Van Y¢gzeéencye Yel Uni ver siAt y, Zev

¥ z t . mKVANF [web!] VO000018688l), ibid. 1700 m, steppe, 10.06.2004,
Be h- e t(VAKRP[wWeb!] VOO00018685)Mu kMa |l azgi rt, Yeni Koy

1680 m, 11.07.2004, . Beh-et, F. ¥zg°k {VANFdweld] M. I na
V0000018691).C2 Mu Méarmaris G¢egnnegcek, 5Y. Akmanl 9. 05 .
15071 (ANK!), Denizl: Honaz Daj é [ Mount Honaz], At a
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1550 m, 25.07.197E. Tuzl(dSadEs .26mH88!), ¢ukurk°y alteé
07.06.1973A . Baytop andSTE?2560r'y €d kaucrét asr,ram .al t & [ bel
1100 m, 07.06.1973A . Baytop and (ISHE 25976)zC4 &anyga s . n.
[Karaman]: Er me n e k , Teke-at é,M. Vutad DOOB@AWNK!, 09 . 07 . 197 ¢
GAZI!'), Kazancé, H 208R0t®(GAZI'8HUB 83081L19I8TE,

55111, Kar aman, Aja-y¢rdeg Koy [MWutalllédg e ] 1400
(GAZI). C5 Ni Riddiee N. of Maden, behind village, 1829 m, 02.08.1959,

Darrah 439 (E [web!] EO0407203)Adana: Kar sant e, Yaprakl|l & Der es

05.08.1972E. Yurdakul 9ANK!"; Konya: Er e | i , Aydos Dajé [ Moun
Hal kapénar , 1 3 8. Brik 2234 (HUB 3308D!, 1$TE 43824!)C6:
Kahramankagakgkek Dajé [ Mount EngizHk], Aksu,

Duman 2968and 2950 (GAZI!). C9 ke Mezr aa, bBeyt Kioge tepenin
k¢zey yama-€& [ North sl opesM.ofR¢Ksotjendajlllu ,MR 8
861 (VANF [web!] V00000186871).C10 Hakkari: 10 km from Y¢iksekova
kemdinl i, 19 5RH.mDavisD. 3514026 [wdab9 B06407200).

General distribution area: Native to temperat&urasiafrom 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).

94



Figure24: Lectotype ofFestuca arundinacefcon] (J. Scheuchzer, Agrostographia
1719: tab. V, fig. 18.).
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Figure 26: Leafblade crosssections broadleaved fescuesA F. drymeja B F.

gigantea CF. sclerophyllaD F. pratensisEF. arundinacedlllustrated by J. Erdal)
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4.1.4.Festucasubgen.Festuca

Densely tufted. Basal innovation shoots extravaginal or intravaginal, stolons absent.
Leaf sheaths open tbe base closed to some extent, or closed to mod#caying

into fibers completely or partially or not decaying into fibers. Ligule with or without
auricles. Leaf blades not angular in crgsstion, fine or thick. Lemma awnless,
mucronate or awned. Ovary glabroushairy. Caryopsis oblong, deeply concave

ventrally, adherent to palea.

Festucasect.Variae Hack., Monogr. Festuc. Eur.169: (1882).

Perennial. Densely tufted. Basal innovation shoots intravaginal. Leaf blades
involute, usually ovate in crosection; igule 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 @recventrally, hilunt/s-3/4 of

the caryopsis lengtbr nearly as long as caryopsis.

Festuca uluana(Markgr-Dann. ) J. Erdal, Gstat. iaupr ak an

Figure 27, Figure 28.
[ F. cyllenicasubsp.uluana Markgr.-Dann in Willdenowiall: 206 (1981).

Type:[ T¢r kKi())Bursa]fikn summi s jugi s Ol ytinep i Bi tF
Mount Ul y d&/4, T. ,Pichlery Plantae exsiccatae florae rumelicae et
bithynicae, s. n(holotype W [web!] W0032025isotypes W [web!] W-Hackel
19160013726, JE [web!] JE 00005844).

Perennial. Densely tufted. Stems2Bcm, scabrid below the panicle. Leaf sheaths
closed up td/sof the lengthyoung sheaths light green scabrid, old sheaths glabrous
light brown, shiny; not decaying into fibergguile £2.7 mm, long rounded or acute.
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Leaf blades 181 cm long, 0.71.1 mm broad, glabrouapex slightly pungent, with
sclerenchyma forming continugusiiform subepidermal layer; veinsl4 (13), ribs
7-9, rounded, with thin sclerenchyma layers andsddong hairs above. Panicle 6
12 cm, erect, dense, branches scabrid. Spikel@B3Bmm, elliptic to oblong, pale
yellowish green, variegated pale violet, with7 Florets. Glumes subequal, with
broad scarious margins. Lower glumé 4nm, lanceolate, atet Upper glume 5.5
mm, lanceolate, gradually acute. Lemma&1&m, lanceolate, long acuminate, with
broad scarious margin in upper part. Awn 012%m. Palea pale green, scabrid along
margin and tip. Anthers 3, yellow. Ovary densely hispid. Caryop8i& 31m, with

adherent pericarp; hairy at apex; hilum linear.

Flowering time: June

Habitat: Rocky subalpin@nd alpinaneadows, calcicole species, 172860 m
Distribution area: Northwest AnatoliaEndemic.Euro-Siberian, Euxine element.

T¢r KA2YA¢Bursa:Mount UWlduSanarj69316 i bi d. AAufstieg au
tepesi vom BLaynéggk doetsel2:. N\Wébengipfels W vom H
tosummi t from Bg¢y¢k HYduepeak WHom the mainpeak]of t he 2
19.07.1973 K. P. Buttler and E. Erben 18018R [n. v.] FR-0131108, ibid.

K¢kakl ékayaM. 0OBavwadar h&88%4p. 333! ) , i bi d. Kar ¢
24.08.1971A. and T. Baytop s. (ISTE 20953!), ibid. Kilimli Lake, 24.08.197A,.

and T. Baytop s. n(ISTE 20938!), ibid., > tourism development zon@pine

meadow, 1765 m, 17.06.2021 ErdalJE16038herb. J. Erdal) A3 Bolu: K° r o] | u

Daj [ KMouotjing, i8002350 m, 27.06.1975Y. Akman 4(ANK!, ISTE

33933! ) [Platéaly,aldoa m,s. d, O. Alpay 405 Kartalkaya, Resulbaba

Tepesi[Hill], 2100 m, 05.07.1983.¥ z hat ay (it S|BE .5L18 &' ) , Kebr é
Arg°z¢ vadisi ikilAr g% x&s e\ faloeéngddon]y B 70 @,

22.06.2012N . G ¢ n €DUOR [Web!f DUOF0006215!).

Proposed national onservation status:EN.

98



Figure 27: A Holotype ofestuca uluanaT. Pichler, Plantae exsiccatae florae
rumelicae et bithynicae, s. W [web!] W0032025). BFestuca uluanaMount
Uludaj, Osmangazi, Bursa (photo by J. Er
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Notes: Festuca cyllenicaBoiss. & Heldr. was described from the Mount Cyllene

(Kyllini) in the Pelopomese, Greece. Hackel (1882) threated these populatiéns as

vaira subsp.euvaria var. cyllenica On the other hand, he considered population

from Bithynian Ol ympus ( Mo u rrtvaridddubsp.aj ) , I n T
euwvaria var. genuina MarkgratDannenberg (1981) lumpélis populatiorinto F.

cyllenica as a subspeciés cyllenicasubsp.uluanaMarkgr-Dann.F. cyllenicais

' imited to several mountainsd peaks in the
(MarkgratDannenberg, 1980) Markgrd-Dannenberg (1976) described three

subspecied-. cyllenicasubsp.pindica form Pindus Mountains located between
northwestGreece andouthwes®lbania,F. cyllenicasubspthasiapresent only on

Thasos Island anB. cyllenicasubsp pangaeifrom PangaiorMountain in North

GreeceF. cyllenicasubsppindicawas later raised tinespecies level, &s. pindica

while still preserving other two subspecies time Flora Europea (Markgraf

Dannenberg, 1980). By comparison of diagnostic charactdfs @filenicasubsp.

uluana (MarkgratDannenberg (1981, 1985) artel cyllenica subsp.cyllenica
(MarkgratDanneberg, 1980) some differences could be seen, even though
MarkgrafDannenberg gave vetyroad descriptios in order to cover all of the

subspeciesF. cyllenica subsp.uluana has stem scaiat below the panicle (vs.

glabwous inF. cyllenicasubspcyllenicg; 9-11(13) vascular bundles (vs. (F)10)

vascular bundles); inflorescencel8 cm, erect, dense, branches very scabrid, (vs.

4-10 cm, interrupted, branches glabrous); upper glusies5nm, broad scarious

margin, gradually acute (vs. 461 mm, almost entirely scarious, acuminate);

lemma, 55-8 mm, lanceolate, long acuminate, with broad scarious margin (vs. 6.5

9.1 mm, oblonganceolate, acuminate with narrow scarious margin); awn up to 1

mm (vs. up to 2.2 mm). Furthermore, the type locatida af/llenicaMount Cyllene

(Kyllini), is locatedin the Peloponnese, Greece,arzone of typical Mediterranean

climate and vegetation, growing trerocks of the alpine belt of the mountains. On

the contraryF. cyllenicasubspuluanais growing orthesubalpineand alpingocky

meadows, on two mouaihs inthe northwesfAnatoi a ( Mo un't Uludaj, Bur
K°r oj | u Mo u intaaonenoBhumidBcbnate greatedthy Black Sea and
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Euro-Siberian phytogeographic region. Also, neitkercyllenicasubsp.cyllenica
norF. cyllenicasubspuluanaare pesenon theEast Aegean Islands, Thrace region
and Aegean coast of Turkel. cyllenicasubsp uluanais a rather an isolated,
endemic taxa with quite limited distributioiiherefore, v believethat the one
should seek for therigin of this populationin spatially closertaxa, such a§-.
woronowiiHack. complexresent in North Anatolia or evén anatolicaMarkgr -
Dann. that spreads toward northwest up to inner Aegean regansidering all

mentioned aboveye decided to grant species statu§ taeyllenicasubsp.uluang

asF. uluana(Markgr-Dann.) JEr dal , G. Yaprak and M.

Festuca artvinensidMarkgr-Dann., Willdenowia 11(2): 202 (1981), Figure 29,
Figure30.

= Festuca dmitrievaeA. P. Khokhr. in Byull. Moskovsk. Obshclsp. Prir., Otd.
Biol., n.s., 97(6): 98 (1992 publ. 1993).

Doj

Type: T¢r ki ye. A9 ¢oruh [ Ar-tavmmn nDaj |Zaryéar[eYalL

Mountains], between Ardahan and Artvin, 2200 m, rocky igneous slopes,

29.06.1957P. H. Davis and. Hedge D.30293(holotype E [web!] E00373923).

Perennial. Densely tufted.Stems numerous, 286 cm, erect, scabrid below the
panicle, yellowish green or purplish. Leaf sheaths closed/faf their length;
scabrid above and along margmoung sheaths light greamsually hairy, oldsheaths

light brown, glabrous; not decaying into fibers. Ligule-0.8 mm, rounded, ciliate.

Leaf blades 12-25.8 mm long0.4-0.7 mm broad, erect, glabrous, pungent; with

continuousuniform subepidermal sclerenchyma layer; veing@asionally 9; ribs
5, rarely 7, without sclerenchyma tissue and with long hairs above. Panigle®.5
erect, dense; branches scabrid. Spikelet® Tnm, ellipticlanceolate, yellowish
green not variegated or variegated pale violet, withflbrets. Gumes subequal,
broad scarious margined. Lower glume lanceolate4 2xtn. Upper glume oblorg

lanceolate, & mm, narrowly rounded at apex. Lemma linkzarceolate, broad
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scarious margined, 4& mm, awnless or mucronate. Palea light green, ciliate along
margin and tip. Anthers 3; yellow. Ovary densely hispid. Caryopsi8 & ™m, with
adherent pericarp, hairy at apé{um linear.

Flowering time: May-July.

Habitat: Rocky slopes, screes, rocky open aredadeaPinuswoods, rocky alpine

meadows. On badabkchist, and siliceous gravel, calcifug&032900 m.
Di stri buti on Northeast AnatliaTEyHSikerian,eEuxine element.

T¢r kABRige:k eyt afMoDajt ]kaboye Sivmkaya Village, 2100 s,
d., I. andF. Markgraf 1085(.p, Ikizdere to Ispir, 2602900 ms. d, F. Sorger 82
11953 ¢ dArtunft 26 km E. of Demirkent, 2302650 m,s. d, F. Sorger 81
83-22; Erzurum: 1-4 km N. of Tortum 160650 ms. d, F. Ehrendorferet al. 10
A9 Erzurum: Oltu,Karnavass. d, D. |. Sosnowsky 32 ¢ qArtwinf Yal né&z - am

Mountains, 2102200 m,s. d, F. Ehrendorferet al. 4; i bi d. Péeénarl é& Vill a
Pl at eau, Yal néz-am Mounlt Brdahand G. 238pBak m, 13.0
JEO8054( her b. J . Erdal!), kavkat, JERgr ¢ ¢ Vil l

and G. Yaprak JEO803herb. J. Erdal)k avikak et der esilb5¢ Laket Cr e
1650 m, 21.05.198% . G¢ner and MHUBWBBLO2).! AG48050

Generd distribution area: Transcaucasia.

Additional specimens examined: GeorgiaAd z har i y a, Shuakhevi, Al n
flumilis Adzharis=Zhali regio Schuacheverisis inter Schuachevi et Chichuori, in

rupi bes et Interiorxof thre valley ofahe siver Aflzhari=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.(MW [web!] MW0591380).

Proposednational conservation status:VU.
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Figure 29: A Holotype oFestuca artvinensjd?. H. Davis and. Hedge D. 30293
(E [web!] E00373923). B, Grestuca artvinensjs Yal néz-am Mount ai n
Artvin (photo by J. Erdal).
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Notes:The type location of. artvinensisy al néz - am Mountains in Art
of T¢ r KidymerievaerindAdzhariya, Shuakhevi region, in Georgia, are not

far away from each other. At first, Georgian populations were regarded e atsep

species. HoweveF,. dmitrievaeis later recognized as a heterotypic synonyrk.of

artvinensisby Tzvelev (2006), extending the range of the species in Transcaucasia.

We had performed a few expeditions along the pass between the lkizdere and Ispir,

and surrounding area, i ncluding the Mount |
have not recorde®. artvinensisin there. We rather foun#&. anatolica subsp.

borealis gr owi ng on t hGeeekcthat rung tisroughtthe pass d&fda p a n
woronowisub. woronowiin the mountains. Therefore, we are doubtful about the

identity of the Rize material cited by Markgiainnenberg (1985).

Festuca anatolicaMarkgr-Dann., Willdenowia 112): 202 (1981).

Perennial. Densely tufted. Stems@®bcm, angled above, glabrous or scabrid below
panicle. Leaf sheaths closed for more thamf their length young sheaths green,
scabrid, old light brown, glabrousot decaying into fibers; ligul®.51.6 mm,
rounded eciliate auricles absent. Ledflades 1680 cm long, 0.8L mm wide;
subpungent, green, glabrous, occasionally scabrid at the base; subepidermal
sclerenchyma forming uniform, thickontinuous ring; veins-9, ribs 57, rounded,
with long dense hairs arttlin sclerenchyma layer above. Panici@ 8m, oblong
ovate, rather lax, branches scabrid. Spikelets oblmmgeolate, yellowish green
variegated pale violet,-Z1 mm, with 47 florets. Glumes subequal, broadly
scariousmargined. Lower glume 2-85.5 mm,ovate. Upper broadly obtuse, &%
mm. Lemma 5 mm,oblonglanceolaterather longacuminate, scabrid at the tip,
broadly scariousnargined, awned. Awn-0 mm. Palea ciliate along the margin.
Ovary pubescent on apex. Anthery@llow. Caryopsis with @herent pericar3-4

mm, hairy at apex with linear hilum.

rrrrr

1.a.Upper glume distinctly ovate; ligule35 mm & é é é .&subspanatolica
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1.b.Upper glume ovatéanceolate; ligule0:2 . 6 ( 2 ) mmubspéatedlis

subsp.anatolica, Figure 31Figure 32

Type:T¢r ki ye. C5 | -el [ Mer sin]: Bul gar Dag
Felsen [rocks], 1400 m, 1898/. Siehe 25Zholotype E [web!] EO0407188sotype
(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, -BO0OD m.

Distribution area: Mainly South and Central Anatolia and along Anatolian

diagonal. Endemic. Mediterranean and Iridnwanian element.

T¢r kB3yKenya: Ak k ehi rDajSludrtéan[ Sul t an Mountai n:
[Tekke Plateau], ca. 185100 m, 26.06.1985Y. Akman 1389XANK!). B6
Kahramantar d &k, Berit Daj [ Mount Berit],
¢Cukur u PH, acteesuZ/Q0 m*26.07.19%2,H. Davis, JG. Dodds and R.

D. ¢e20B2M( MNK!, E [web!] E00407182), ibid.
[ bet ween Ar pa ¢ uk-B800ng28@7.1088r. a gv°éll |[dSaE2 430106 5
55761!) , H° b 8000 me&.d.0981B . 2 86 D d<KTE 553598 7

G° ksun, Mount Berit, above EricekJ Vill ag
Erdal JE46034(herb. J. Erdal!), ibid. 195150 m, steppe, 29.06.1992,. Ayt a-

and H. Duman 4968GAZI!). B7 Tunceli:Munzur Daj [ Munzur Mount
Ovack, limestone rock ledges, 2400 m, 18.07.198.7H. Davis and. Hedge D.

31352(ANK!, E [web!] E0O0407179)Sivas: 42 km W. of Refahiye, 2100 s, d.,

F. Sorger 78170-20. C2 DenizitHonaz Daj [ Mouf.Regelomaz] , 1
ibid. Babatepesi [Hill], 21002200 m, 22.07.197F . T u z | (ISTE&6489!, n .

ISTE 26503!, ISTE 26511'Antalya: Mount Ak dR A.QueZdels6n&5

Adana:Kaz an, Al-2600a], 1958E. 3Markgrafs.n. Kar sant é [ Al a
Torasan Daj e ,¢{ RRPGSNND.07 T MEaYsirdakulol 1398ANK!);

Ni ] Aéa Daj Gebirge, [ Al adaj | a&k€reelJount ai r
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2200 m,R. Carle andH. K ¢ r s ¢ h-62& (VO BB3)YE [web!] E00407180),

Al adaj [ Al ada] | W.rpartMo 6 kmi &H. fiosn]the vildge of
Demirkazeéek, entrance to Napr i 0Z1984L6l | ey, seep
G° r Kk Hartvig and A.Strid 23937( E [ we b! ] EOC0407410) , I bi d.
Napriz Bojazi 0, EZ.6RaabéStranbe s.InNP [wébfP0O078157);,

[ Mer si n/AiNRiejgd eo]n: al pine defile desB. Portes Ci
Balansa s. n(E [web!] E00407181, P [web!] P02617833, P026117848, P03383488);

Mersinnil ter Cilicium in Taur.i Al pes Bul gar Dac
6 000 [Botkar Mauntains, Gusguta Valley], c. 1830 m, 25.06.1853otschy

ssn.(P [ web!] P02617839, P 0 2 fAkine 8vdlags], , Anamur ,
El bal ak Yayl aseé {20, 20.06.k98%.I a3 ¢cmh(ljUB 22190480
33082!,ISTE 55104).C6 Mar ak [ KahAadamnmar alSk: ¢at i, 19
Markgraf s. n.

Proposednational conservation status:NT.

Notes: ThespecimenfiT r ab z o n : Hamsekeui (Hamsi k°y Vill e
ft (1920 m) E. Balls 498 (E [web!] E0040718@) cited in the Flora of Turkey
(MarkgratDannenberg, 1985), is misidentified and it rather belongsuwwronowii

subspturcica, which grows in the same area. Even though the specimen is collected

late of the season and the original colors have faded, thestodiche deep purple

color are visible on the spikelets. Also, stems are erected with dense panicles. On the

other handF. anatolicahas yellowish green spikelets occasionally variegated pale

violet, and very few lax, ascending stems. Besides, takirydotount thaf.

anatolicai s cal cicol e species, the Hamsi k°®y are

meadows, does not seem to be suitable habitat for it, as well.
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Figure 31: A Holotype oFestuca anatolicaW. Siehe 254E [web!] E00407183).
B Festuca anatolica Mount Berit, G°ksun, Kahr amanm
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@ Festuca anatolica subsp. anatolica | ] subsp. borealis A 0 250 500 km
[ Provincial borders | ; | ; |

Figure 32:The dstribution area oF. anatolicai n Tg¢r ki y e.

107



subsp.borealisMarkgr-Dann.,Figure 32, Figure 33.

Type: [ T¢r ki ye. A7 StGamdsgsbhak] Ggmgschkhane, Ar
[ G¢ m¢khane Mountains], i n dReSidteniw59%2us [ on s
(holotype B [n. v.] isotypes. BM [n. v.], E [web!] E00373924, W [web!]

W19160013716, W18950003702, JE [web!] JE0O0005872, JEO0005873,bH [we

P02617837, P02617841, P02617843, Z [weblldD017977).

Flowering time: JuneJuly.
Habitat: Limestone cliffs and screes, rocky steppe, calcicole, -B&OD m.
Distribution area: Northeast Anatolia. Endemic. Iraffauranian element.

Ter ki YA e Ganen@ggimeg K hane, 116 dnhd F. Markgraf $.5;8

Erzurum: Ispir, Ikizderel s pi r road, rocky slopes along
10.07.2020,). ErdalandG. Yaprak JE2510¢herb. J. Erdal!), Pazaryolu, Erzurum

Pazaryolu road, 2030 m, 10.07.2020,Erdal and G. Yaprak JE2520(herb. J.

Erdal'). B7 Sivas: Ki z i | Dajé [ Mount Kezeéel dcaj ] , 42 Kk
Ehrendorferet al. 9. B8 [Erzurum]: A Vi | ayet Er zur umd-lichPal and®ker
Er zur um: -li¢hameghalmderBergstation dérei | bahn, bestandsbil
[ Mount Pal and?® ken, -easvoslopehbelanfthe Bbouatainrstatmon nor t h

of the cable car], 2768000 m, 2.091971,K. P. Buttler 16067(FR [n. v.], FR

0204814).

Proposednational conservation status:VU.
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Figure 33: A Isotype oFestuca anatolicaubspborealis P. Sintenis 5952E [web!]
E00373924). BFestuca anatolicasubsp.borealis ¢apan Creek, | spi
(photo by J. Erdal).

Notes: Personally, | am not convinced in the necessity of recognizing the subsp.
borealis F. anatolicasubspanatolicais present in South Anatolia, southern Central

Anatolia and along Anatolian Diagonal, on the limestone rocks and screes, along

West and Cen#l Taurus Mountain range and their extensions, with the most
northeast point at Munzur Mountains range which is also belonging to the
northeastern Taurus orogeni cé jbient 2a0mao)c
However, all locations where subdprealisi s f ound (parts of Si\
and Erzurum provinces) also fall within the most north extensions of Anatolian

Diagonal and Irand uranian phytogeographic region. SampleE.cdnatolicg that
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