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Pollen Morphology of some Plantago species native to Saudi Arabia and their taxononomic implication
Najat Abdul-Wahab BUKHAR

Botany and Microbiology department, College Of édcie, King Saud University, Medical Studies and:8og
Section, 11495 Riyadh, Saudi Arabia

Abstract

Pollen grain morphology of Blantagospecies of the family Plantaginaceae collected f&audi Arabia have
been observed under light and scanning electromosgope (SEM). Description of grain sculpture lgsirated by
SEM. Plantaginaceae is a stenopalynous family.eRdjrains are free, medium-sized or small, radisyisnmetrical,
apolar, porate, spherical or prolate spheroidah@pe with verrucate granulated sculpturing. leteaperture has pores
scattered on the wall of pollen grains. Identificatfeature of individual taxa include type of dpee, ornamentation of
the pollen grain, annulus structure and pore diamethe pollen morphology of the family Plantagieae is
significantly helpful at specific level. On the mef exine ornamentation 2 distinct pollen typés,\Plantago — major
andPlantago —{]vatetype are recognized.

Key words: Plantagqg Pollen grains, Plantaginaceae, SEM
1. Introduction

Plantaginaceae is a small family of c. 3 generaa#tilspecies, chiefly of North Temperate Zone andts
East Africa (Mabberley, 1987). In Saudi Arabissirépresented by a single gefliantagowith 14 species (Collenette,
1999). The genuBlantagois characterized by herbaceous habit; leaves awsallvosette with prominent parallel veins;
spicate or capitate inflorescences or wiry scaff@aiers 4-merous; corolla membranous; stamens aftented. Seeds
of Plantago psylliumare used as a laxative. Major investigations wsiagupollen grains as palynological evidence in
paleobotany (Bernardello and Lujan, 1997; Carirgt @ootland, 1998; Dessedt al.,2000; Delaportet al, 2001).

Generative parts of plants, mature pollen graingarticular, are much less variable than vegetagpiads.
Hence, pollen is a convenient material for invesian, because it is in a steady physiologicalestadgs a single set of
chromosomes and forms large populations. Maturepgaprain size, exine sculpturing, and number aepare the
most distinctive features (Erdtman, 1952; Faegd buersen, 1992; Klimket al, 2000). Considerable palynological
studies have been done on the pollen morphologlgeofamily Plantaginaceae and pollen grains ofgireusPlantago
have been divided into several types.

The earliest report is that of Erdtman (1952), Képp69), Serbanescu-Jitariu (1971), Solorebml., (1973),
Rao & Shukla (1975), Moore & Webb (1978), Kupriaao& Alysoshina (1978). Markgraf & Dantoni (1978) avh
studied the pollen of Plantaginaceae. In all th&sdies no attempt has been made to correlatealenpcharacters
with the taxonomy of the family.

There are scarce reports on pollen morphology obuwa species of Plantaginaceae found in SaudiiArab
Despite intensive research, there are still sorserejpancies in classification, morphological dedions ofPlantago
species. In present study pollen morphology has hesed as a taxonomic feature of geml@ntago for species
delimitation. This is an attempt to correlate tlodlgn characters with the taxonomy of the genus.

* Corresponding authof Haberlgmeden sorumlu yazar: najatab@ksu.edu.sa
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2. Materials and methods

Pollen samples were obtained from King Saud Unityekserbarium (KSUH) or collected from the fieldh&
lists of voucher specimens are deposited in KSURe Pollen grains were prepared for light (LM) armhrming
microscopy (SEM) by the standard methods desciilyelrdtman (1952). For light microscopy, the poligains were
mounted in unstained glycerin jelly and observatiarere made with a Nikon Type-2 microscope, uné&d0( 0.65)
and oil immersion (E100, 1.25), using 10x eye piée® SEM studies, pollen grains suspended in p dfavater was
directly transferred with a fine pipette to a mitaktub using double sided cellotape and coatetth wold in a
sputtering chamber (lonsputter JFC-1100). Coating westricted to 150A. The SEM examination wasi@armut on a
Jeol microscope JSM-T200. Additionally, we analyzedample of pollen oP. alpina L. for comparison withP.
maritime because of its earlier classification (Clark dodes, 1977). Pollen grain dimensions were medsaréhe
equatorial (E) and Polar (P) plane by means ofritboy imaging software. The measurements werentdiée 20
pollen grain from each species. The ratio of lerigtthe P plane to that in the E plane enabled ssessment of
microscopic shape, which was classified in accardamith Erdtman (1952); Faegri & Iversen (1964)ekp (1965)
and Walker & Doyle (1976). We also measured porameter and annulus width. Moreover qualitativetdrai
concerning the stage of development of the annojsiculum and aperture membrane were taken ictwuat. Values
of those traits are given in Table 1.

Table 1. Values of those traits

Trait Description
No annulus 0

Annulus with disjunctive verrucag 1

Partly opened 2

Well developed annulus 3
Operculum solid 2
Aperture membrane granulate 1
Verrucae slightly convex 1
Verrucae clearly convex 2
Verrucae well developed 3

3. Reaults

Pollen grains oPlantagospecies are usually radially symmetrical, mediimadsor small, spherical or prolate
spheroidal or prolate, always verrucate (verrucaging in size and shape), with granulation. Theutus in the
Plantaginaceae seems to be formed by thickening@gieegation of verrucae around the pores. In spaeies the
annulus is continuous, but in other cases the vaegare disjunctive and form a partial annulus. dgerculum in some
species is a solid lid whose structure seems tddrgical with the rest of sexine. Other specieseteapartial
operculum, with sexine granules on the aperture Ionene. These granules are usually widely spacedmatl, but
may be larger. Exine is rather thin or moderatiighkt, sexine undulating, about twice as thick adme (Clark and
Jones, 1977; Malgorzatd al, 2004). Tectum generally aerolate to scabrate.

Key to the pollen types
+ Tectum areolate ..........cooiiiiiiiiii Plantago majortype
-Tectum scabrate .........oooiiiii i Plantago ovata- type

3.1. Species: P. coronopus

Plantago majortype (Fig 1A-C)

Pollen class. 5-8 pantoporate.

Size: medium, P, 27.35 um; E, 23.27 um.

P/E ratio: 1.2: grains mostly prolate spheroidal or spherical

Aperture: Ectoaperture- pore circular in outline, often semkpore diameter 2.06 um; margin well-definedulag
with a wide, continuous, raised annulus 2.76 pummhbrane covered with irregular sexine granules, fiognan ill-
defined and poorly developed operculum.

Ornamentation: Verrucate, the verrucae large, coarse, well eefiirregular to circular in outline, channels betw
verrucae with very few puncta.

Comments: The distinguishing character of tRe coronopugype is the very prominent annulus, which is mamd
better developed than in any other species in Sanadiia. These results consistent with other resalitained by Al-
Quran, 2004.

N.A-W. Bukhari, Pollen Morphology of some Plantagecies native to Saudi Arabia and their taxonordmplication
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3.2. Species: P. lanceolata

Plantago majortype (Figl D-F)

Pollen class: 9-12 pantoporate.

Size: medium, P, 26.12um; E, 22.14um.

P/E ratio: 1.1: grains usually prolate spheroidal or sphérica

Aperture: Ectoaperture- pore circular in outline, pore ditan@.86 um; margin well-defined, annulus slightised
1.76 um wide; well-defined solid operculum, trutyrhed. Endoaperture-pore congruent are highly deeel with
ectoaperture and considered as distinguishingreatipollen grain.

Ornamentation: Verrucate, the verrucae large, irregular in oeflioften rather diffuse, channels between verrucae
with minute puncta.

Comments: The most obvious distinguishing character ofPhdanceolataype is the complete operculum. This type
is the only of the family that is truly operculdt@ark and Jones, 1977). Our results consistert thi¢ results of
Sadowskaet al, 1986 who reported that operculum in this spesigs well defined and annulus was rather narrow.

Figure 1. Scanning micrograpti®antago coronopusA, pollen grain; B and C, Exine pattePlantago lanceolataD,
pollen grain; E and F, Exine pattern. Scale bar, §A410; B, C,Eand F =1 pm

3.3. Species. P. cylindrica

Plantago Ovatatype (Fig 2 A-C)

Pollen class. 5-8 pantoporate.

Size: medium, P, 26.35 um; E, 24.27 um.

P/E ratio: 1.11: grains mostly prolate spheroidal or sphérica

Aperture: Ectoaperture- pore rather than irregular to cacin outline, often sunken, pore diameter 1.86 max,gin

ill defined, annulus absent; membrane covered séttine granules forming ill defined operculum.

Ornamentation: Verrucate, the verrucae large, coarse, well ddfiireegular in outline, not concentrated or
differentiated around pores.

Comment: The verrucae oP. cylindricaare large, dense and very coarse. Sculpture maghrand conspicuous than
in any other pollen type in the family. Our resdtsmfirmed the data on pore diameter given by @anhkd jones (1977)
and Faegri and Iversen (1992).

3.4. Species. P. albicans

Plantago ovataype (Fig 2 D-F)

Pollen class: 5-8 pantoporate.

Size: medium, P, 26.52um; E, 23.67um.

P/E ratio: 1.12: grains usually subprolate, prolate sphetadapherical.

Aperture: Ectoaperture-pore rather irregular to circulaeliptical, sometimes slightly sunken, pore diamé&&6
pm; margin ill-defined, irregular. Absence of anrgjimembrane covered with granules forming aneflrebd
operculum. Endoaperture-pore congruent with ectoayee

N.A-W. Bukhari, Pollen Morphology of some Plantagecies native to Saudi Arabia and their taxonordmplication



4 Biological Diversity and Conservation + 2 (2009)

Ornamentation: Verrucate, the verrucae well defined, slightlywex irregular in outline, variable around pores,
channels between verrucae with minute puncta.
Comments. Marked differences were observed in both quantitadind qualitative traits.

3.5. Species. P. ciliata

Plantago ovataype (Fig 2 G-)

Pollen class. 5-8 pantoporate.

Size: medium, P, 23.25um; E, 19.56 pm.

P/E ratio: 1.18: grains usually subprolate.

Aperture: Ectoaperture- pore rather irregular to ellipticabutline, often clearly sunken, pore diamete63.6n;
margin ill- or well defined. Absence of annulus,miane covered with sexine granules forming adefined
operculum. Endoaperture-pore congruent with ectoayee

Ornamentation: Verrucate, the verrucae very well defined, varyimgize and shape, small or large, club-shaped.
Channels between verrucae with distinct but firengtation.

Comments: Pollen grains oP. ciliate were varied in size to a large extent. Apart ftbwse described above, some
grains were small sized. Klimlet al, 2004 reported the differences in pollen grainghology and fully justify the
separation oP. ciliate as a distinct species.

3.6. Species. P. ovata

Plantago ovataype (Fig 2 J- L)

Pollen class: 5-8 pantoporate.

Size: medium, P, 25.15um; E, 22.56 pm.

P/E ratio: 1.11: grains usually spheroidal.

Aperture: pori-small, pore diameter 5.56 um; circular inlimet with operculum and annulate membrane coveridd w
sexine granules thicker than nexine.

Ornamentation: Tectum scabrate, scabrae coarse or fine. Theneutibre or less circular shaped. Channels between
verrucae with distinct but fine granulation.

Comments: Distinguished character of this type is the widegpgize reached up to 5.56 um sunken membranous
annulus and circular operculum.

4, Conclusions

Plantaginaceae is stenopalynous family (Erdtm@82) Pollen grains of Plantaginaceae are chaiaeteby a
polar, spheroidal, operculate to non operculateukate to non annulate, pantoporate with scabraéeemlate tectum.
Pollen of all the 6 species, belonging to a simgleus i.e Plantagoare remarkably uniform in their pollen characters.
However, species #lantago,show little variation in their tectum type.

On the basis of tectum two distinct pollen typesracognized vizRPlantogo majoandPlantago ovataPollen
type: Plantago- majoiis readily distinguished by its areolate tectumwhrich 2 species vizP. lanceolata and P.
coronopus aréncluded. On the basis of presence and absermeeofulum and numbers of pores these species are
further divided into two species and one speciesigr(See key to the species group). Pollen tifentago ovatas
delimited by its scabrate tectum. In tRlantogo ovatatype, 4 species vizB. cylindrical, P. albicans, P. ciliatandP.
ovata.L., are included. Similar tBlantago majortype, this pollen type is also further divided itt@ groups on the
basis of exine thickness. In one group pollen graimve 0.66 pm thick exine, while the remainingcgeof this pollen
type have 1.2-2.47 um thick exine.

Pollen studies clearly indicate that the geRlantagois a homogenous taxon in accordance with the
morphology of the genus. Perveen & Qaiser (2004jrémed 14 species of plantago from Pakistan by SHidir
findings are in consistent with the present studikssng these palynological studies to delimit diferent species of
Plantago(family Plantagoinaceae) is useful, becauseabigous from the results, that some palynologicabmeters
may be useful to distinguish the 6 types of poliesins. These are; the presence or absence ofuby@rand their
development; annulus surface and margins of edtapesind costae of endoaperture. From the resiite present
study the following taxonomic key has been conaflade

N.A-W. Bukhari, Pollen Morphology of some Plantagecies native to Saudi Arabia and their taxonordmplication
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+ Raised annulated

- Well developed solid operculum............ccceeeveiiiiiiivinnnnnnn. P..lanceolata
- lll-defined and poorly developed operenlu.............cceeene .. P. coronopus
++ Sunken annulated
-Pore size Upt0 2.26 UM ...vvviiiiiiiie e e e e P. cylindrica
-Pore size Upto 1.86 UM....c.uiviriiiiiiie it e e e ee e e P. albicans
-Pore size Up to 3.66 M.......oviiniiie e e e e e e P. ciliate
-Pore size Up t0 5.56 M....c.uieiiiiie e P. ovata

1aku

18kY _ B [-¥¢ /88 XZ, 388 Bum 8888 B&/JUL/88

J

18k %2,8808 1Bum BRBE BZ/.
p

Figure 2. Scanning micrograpi®antago cylindrica:A, pollen grain; B and C, Exine pattelantago albicansD,
pollen grain; E and F, Exine patte®lantago ciliata:G, pollen grain; H and |, Exine patteflantago ovatad, pollen
grain; K and L, Exine pattern. Scale bar = A, DJG10;B,C,Eand F, H, I, K, L=1 um.
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Contributions to the Hydrophilidae (Polyphaga: Coleoptera) species diversity of South Marmara Region
(Turkey)

Nesil ERTORUN?, Mustafa TANATMIS *
! Anadolu University, Faculty of Science, DepartBidlogy, 26450, Eskisehir, Turkey

Abstract

3044 samples from 86 localities were collected betw July 2004 and August 2006 to investigate the
Hydrophilidae (Polyphaga: Coleoptera) fauna of 8odarmara Region.At the end of the stud$5 species and 1
subspecies belonging to 10 genera were determfmong themColeostoma orbiculare, Cercyon (Dicyrtocercyon)
ustulatus, C. (s.str.) littoralis, Hydrochara diaima, Laccobius (Dimorpholaccobius) syriacus, Anacakitescens,
Enochrus (Lumetus) fuscipennis, E. (Lumetus) testgcParacymus scutellaris, Limnoxenus niged Helochares
(s.str.) obscurusvere recorded from the research area for thetfire.

Key words: Coleoptera, Hydrophilidae, South Marmara Regiore@gps diversity, Turkey

0

Guney Marmara Bdlgesi 'nin (Turkiye) Hydrophilidae (Polyphaga: Coleoptera) tur caitlili gine katkilar

Ozet

Guney Marmara Boélgesi’nin Hydrophilidae (Polyphag@oleoptera) faunasini tespit etmek amaciyla
Temmuz-2004 ile Austos-2006 tarihleri arasinda 86 lokaliteden 30digt érnek toplanarak incelergnie 10 cinse ait
15 tur ve 1 alttir tespit edilgtir. Tespit edilen tirlerde@oleostoma orbiculare, Cercyon (Dicyrtocercyon)ulestus,
C. (s.str.) littoralis, Hydrochara dichroma, Lacdab (Dimorpholaccobius) syriacus, Anacaena lutescdtnochrus
(Lumetus) fuscipennis, E. (Lumetus) testacdRmracymus scutellaris, Limnoxenus nigee Helochares (s.str.)
obscurugirleri argtirma bdlgesi icin yeni kayittir.

Anahtar kelimeler: Coleoptera, Hydrophilidae, Gliiney Marmara Bolgesir §eyitlili gi, Turkiye
1. Giris

Hydrophilidae familyasi kozmopolit bir familyadiBu familyanin diinyada 172 cins ve yaklaolarak 2716
tanimlanmg tart vardir (Hansen, 1995; 1999; Mart, 2009). BHirlerden 300G Palearktik bélgede yayih
gostermektedir. Ulkemizden Hydrophilidae familyasait giinimiize kadar toplam 70 den fazla tiir vétGraespit
edilmistir (incekara, 2001; 2004ncekara vd., 2003a; 2003b; 2004a; 2004b; 20058520Mart vd., 2003; 2006;
20009).

Bu calsma, buzul dénemlerinden beri Avrupa ile Anadolusarda 6nemli go¢ yollari Gzerinde bulunan
Guney Marmara Bdélgesi'nin Hydrophilidae faunasib@tgedeki dgilislarini belirlemek ve Turkiye'de az bilinen sucul
Coleoptera faunasina katkida bulunmak amaciyleeggegirilmi stir.

* Corresponding authot Haberlgmeden sorumlu yazar: nesile@anadolu.edu.tr

© 2009All rights reserved Tum haklari saklidir BiCon. 96-0909
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2. Materyal ve yontem

Arastirma materyalini 2004-2006 yillari arasinda Badike Bilecik, Bursa, Canakkale vézmit illeri
cevresinden farkli habitat 6zelliklerine sahip &&adliteden toplanan 3044 ergin drnek shlumaktadir $ekil 1 ve
Tablo 1). Orneklerin aedeaguslari, etrafindaki dalksusunu temizlemek vgeffaflastirmak amaciyla 1 damla %10’luk
KOH c¢ozeltisi icerisinde 1-2 saat bekletiimdaha sonra stereo mikroskop altindait#eri yapiimstir.

Orneklerin tghis edilmesinde; Gentili ve Chiesa (1975); HanskE87); Gentili (1988; 2000); Kirpik (1993);
Mardzhanyan (1997); Mart (1999); Hebauer ve Klatzeni(2000);incekara (2001; 2004); Nasserzadeh ve Hosseinie
(2005)'den faydalanilmgtir.

KARADENIZ

MARMARA DENIZI
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Sekil 1. Gliney Marmara Bolgesinden érnek toplan&aliteler

Tablo 1.Sekil 1'de verilen lokalite numaralarinin agiklamala

Lokalite No.  Sehir Tam lokalite ve su kaynginin tipi Koordinatlar Y ukseklik
1 Balikesir Susurluk-Balikesir yolu 4.km. Susurluk Gay K: 39.53.826 46 m
D: 028.09.603
2 Balikesir Balikesir-Kepsut yolu 5.km, Uziimcii Cay! 39:40.988 116 m
D: 027.57.745
3 Balikesir Balikesir-Kepsut yolu, Kepsut giyiUziimcii Cay! K: 39.41.076 86 m
D: 028.08.895
4 Balikesir Balikesir-Bigadi¢ yolu, Bigadi¢’e 5km kaimav Cay! K:39.24.893 86 m
D: 028.06.028
5 Balikesir Bigadic¢-Sindirgi yolu, Sindirgr'ya 5 kral&, Simav Cayi K:39.16.979 91m
D: 028.11.527
6 Balikesir Golciik-Balikesir yolu, Gélciik'ten 10knmsa, Uziimcii Cayr  K: 39.21.028 271 m
kolu D: 027.57.996
7 Balikesir Golcuk-Balikesir yolu, Balikesir'e 20kmli&aPamukgu Koyl K: 39.27.360 181 m
D: 027.54.819
8 Balikesir Balikesir-Sawtepe yolu 15. km, Uziimci Cay! K:39.34.178 180m
D: 027.44.601
9 Balikesir Gonen-Manyas yolu, Kayacakdy girKoca Cay K:40.04.419 32m
D: 027.57.866
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10 Balikesir Gonen-Manyas yolu 5.km, Carp@&prisu K:40.06.189 46 m
D: 027.41.078
11 Balikesir Karacabey-Bandirma yolu 3.km, Karadedprkisi K:40.13.633 14 m
D: 028.19.900
12 Balikesir Karacabey-Bandirma yolu 7.kngaflesirmeni Koprusu K: 40.14.260 23 m
D: 028.17.675
13 Balikesir Gonen-Manyas yolu 15.kfevketiye Koyl K: 40.06.555 74 m
D: 027.42.848
14 Balikesir Gonen-Biga yolu 10.km, Saridere 1 Kopris K:40.11.998 34 m
D: 027.36.433
15 Balikesir Balikesir-Bigadic yolu, Bigadi¢'e 7km ka&imav Cayi K:39.24.785 85 m
D: 028.06.030
16 Balikesir Sindirgi-Golciik yolu, Gélciik gikiUziimcii Cay! kolu K:39.13.443 249 m
D: 28.07.413
17 Balikesir Kepsut-Harmancik yolu 6.km, grenencay Koprisi K: 39.39.082 164 m
D: 028.12.748
18 Balikesir Dursunbey-Harmancik yolu 6. km, Balat iCay K: 39.36.990 607 m
D: 028.39.157
19 Balikesir Dursunbey-Harmancik yolu 25. km, EmefiCa K: 39.37.565 320 m
D: 028.47.644
20 Balikesir Dursunbey-Harmancik yolu 40. km, EmeiCa K:39.37.300 347 m
D: 028.56.166
21 Balikesir Susurluk-Manyas yolu, Tellib&dyi ¢iksl K: 40.03.576 26 m
D: 028.02.137
22 Balikesir Gonen-Balya yolu 30. km., Génen Cay! kolu K: 39.54.450 118 m
D: 027.39.157
23 Balikesir Bandirma-Canakkale yolu, Canakkaleye 9&&ia Gonen K: 40.15.090 33m
Cayi D: 027.12.245
24 Balikesir Bandirma-Manyas yolu, Manyas yol ayrolam8 km sonra, K: 40.07.368 16 m
Kus Golu D: 028.03.397
25 Balikesir Bandirma-Manyas yolu, Manyas’a 7 km k&knikdy Kopriust  K: 40.04.457 30m
D: 028.02.048
26 Balikesir Gonen-Biga yolu 8.km, Kegidere Koprist 1 4R.11.240 31m
D: 027.36.596
27 Balikesir Havran-Balikesir yolu 10.km, Gelinder@d{opriisu K:39.34.080 324 m
D: 027.14.142
28 Balikesir Balikesir-Harmancik yolu, Harmancik'&@8kala, Emet Cayr  K:39.37.146 192 m
D: 028.54.040
29 Balikesir Dursunbey-Harmancik yolu, HarmancikkenXkala, Emet Cay! K: 39.40.288 624 m
kolu D: 029.06.171
30 Bilecik Boziyuk-Bilecik yolu, Kupli Koy K: 40.03.612 45 m
D: 030.01.357
31 Bilecik Bozlyik-Bursa yolu, Aksutekke Kdyi giriMezit Deresi K:39.54.291 793 m
D: 029.49.102
32 Bilecik Boziyik-Bursa yolu 18. km, Aksutekke Koyliezit Deresi K: 39.54.407 791 m
D: 029.48.485
33 Bilecik Boziyuk-Bursa yolu 20. km, Mezit Deresi 39.55.122 500 m
D: 029.46.361
34 Bilecik Bilecik-Adapazari yolu, Adapazari'na 25 kala, Sakarya K:40.35.291 66 m
Nehri D: 030.19.213
35 Bilecik Inegol-Eskiehir yolu, Mezit Deresi, Mezit-2 Kopriisii K: 39.592 680 m
D: 029.39.078
36 Bilecik Inegol-Eskiehir yolu, Mezit Deresi, Mezit-11 Kopriisii K: 39.551 735m
D: 029.46.374

N. Ertorun et al., Contributions to the Hydrophdiel (Polyphaga: Coleoptera) species diversity oftdarmara Region (Turkey)



10

Tablo 1. (Devam ediyor)

Biological Diversity and Conservation + 2 (2009)

37 Bilecik Bozlyik-Bursa yolu 30.km. Mezit Kdyi yolrapi, Mezit K:39.56.115 540 m
Deresi D: 029.43.017
38 Bilecik Boziyik-Bursa yolu 35.km, Mezit Deresi 19.89.187 393 m
D: 029.39.139
39 Bilecik Boziyik-Bursa yolu 25.km, Aksutekke Koyuamds km sonra, K: 39.55.410 622 m
Mezit Deresi D: 029.44.181
40 Bursa Bursdznik yolu,iznik’e 39 km kalajznik Golu K: 40.24.721 43 m
D: 029.22.622
41 Bursa Bursdznik yolu,iznik’e 20 km kalajznik Golu K: 40.24.731 50 m
D: 029.22.624
42 Bursa Uludg-Oteller bolgesi K: 40.06.258 1798 m
D: 029.08.423
43 Bursa Bursa- Keles yolu, Misi Koyl, Misi Deresi 4Q.10.776 156 m
D: 028.58.422
44 Bursa Bursa-Misi Koyl gdletine 2 km kala K: 40318 490 m
D: 028.56.657
45 Bursa Bursa- Misi Koyl goleti K: 40.08.324 500 m
D: 028.56.657
46 Bursa Bursa-Keles yolu Keles'e 30km kala, Orha@aiji kolu K: 40.04.886 350m
D: 029.00.105
a7 Bursa Bursa-Orhaneli yolu Banca Baraji'ndan sonra, Orhaneli cayr  K: 40.05.211 361 m
D: 028.55.994
48 Bursa Bursa-Apolyont yolu, Golyazi Kéyi'ne 6 kntekasu birikintisi  K: 40.12.027 40 m
D: 028.41.040
49 Bursa Bursa-Karacabey yolu, Uluabatsgiri K:40.12.851 19m
D: 028.26.768
50 Bursa Bursa-Karacabey giriCanbolu Deresi, K: 40.11.749 13 m
D: 028.21.182
51 Bursa Mustafakemal RaCaltilibiik yolu Haciali Deresi, K:39.58.293 45m
D: 028.31.111
52 Bursa Mustafakemal RaCaltilibik yolu Caltiibiik'e 3km kala, K: 39.58.289 43 m
Aliova Cay D: 028.31.119
53 Bursa Kestel, Seyitab@elalesi, K: 40.08.540 556 m
D: 029.13.348
54 Bursa Karamiirsdknik yolu, iznik-Orhangazi yol ayrimiznik Golii ~ K: 40.29.039 118 m
D: 029.31.098
55 Bursa Orhaneli-Bursa yolu, Orhaneli gtkKocasu Kopris, K: 39.55.949 362 m
Orhaneli Cayi D: 028.58.292
56 Bursa Inegdl-Yengehir yolu 10.km, Hamzabey Kopriisi K: 40.08.128 270 m
D: 029.31.015
57 Bursa Inegol-Oylat yolu, Oylat'a 10km kala, GundiizIi Kogiii K: 39.58.599 361 m
D: 029.36.416
58 Bursa Inegdl-Domanic yolu 11.km, Goksu Cayi kolu K: 39.59.5 360 m
D: 029.36.444
59 Canakkale Balya-Yenice yolu 38.km, Gdnen Cayi kolu K: 39.50.053 179 m
D: 027.19.890
60 Canakkale Yenice-Can yolu, Can gjrCan Cayi K:40.01.528 73 m
D: 027.03.120
61 Canakkale  Can-Bayrami¢ yolu, Bayrami¢’e 10 km Kélggiikmenderes  K: 39.52.725 152 m
Nehri kolu D: 026.40.577
62 Canakkale Bayramic-¥itler yolu, Bayramic cikgi, Kiicikmenderes K: 39.50.095 75 m
Nehri kolu D: 026.36.336
63 Canakkale Ayvacik-Behramkale yolu, Behramkalsigifiuzla Cayi K:39.29.959 109 m
D: 026.19.964
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64 Canakkale Ezine-Canakkale yolu, Canakkale'ye 3%dim K: 39.50.392 55 m
Kucgikmenderes ¢ayi D: 026.19.211
65 Canakkale Canakkale-Can yolu 10.km, Atikhisar Baraji K: 40.07.778 54 m
D: 026.30.642
66 Canakkale Biga-Gonen yolu, Biga gikBiga Cayi K: 40.07.784 54 m
D: 026.30.644
67 Canakkale Biga-Gonen yolu, GonengijiilGonen Cayi K:40.06.671 51m
D: 027.38.828
68 Canakkale Balya-Yenice yolu, Balya gikMistecap Deresi K:39.45.080 209 m
D: 027.31.541
69 Canakkale Can-Biga yolu 15. km, Can Cayi K: 40.07.055 51 m
D: 027.11.256
70 Canakkale Biga-Gungdu yolu 10. km, &Aakdy Deresi K40.16.028 45 m
D: 027.08.616
71 Canakkale  Gungdu-Beycay yolu, Gindmu ¢iksl, Guind@du Koprisu  K: 40.15.768 38m
D: 027.05.293
72 Canakkale Canakkale-Can yolu, Can'a 45km kala, Ber§éyu, K:40.03.373 105 m
Canakkale Cayi D: 026.35.628
73 Canakkale Bayramic-Ezine yolu, Ezine'ye 10km kBlarharik Kdprisu K: 39.46.368 50 m
D: 026.25.604
74 Canakkale Ezine-Ayvacik yolu, Ayvacik’a 10km kdahceli Koprisiu K: 39.41.346 91m
D: 026.23.455
75 Canakkale  Ayvacik-Behramkale yolu, Ayvacik gikAvcay Koprisu K: 39.35.224 263 m
D: 026.23.814
76 Canakkale Lapseki-Canakkale yolu 10. km., Umuagyrtusu K:40.16.019 25m
D: 026.35.362
77 Canakkale Lapseki-Biga yolu, Lapseki gtkBayramdere Koprisu K:40.23.437 16 m
D: 026.46.437
78 Canakkale Biga-Bakacak yolu 10. km, Biga Cayi kolu 4%,12.493 27 m
D: 027.07.356
79 Canakkale Canakkale-Can yolu, Can’a 20km Iggehetli Koprisu K: 40.00.462 129 m
D: 026.51.454
80 Canakkale  Canakkale-Can yolu, Can’a 15km kala, ilatin Koprusu K: 40.00.430 135 m
D: 026.52.127
81 Canakkale Bayramig-Evciler yolu 10. km, KiicikmerdeCay! kolu K:39.46.320 160 m
D: 026.41.307
82 Canakkale Bayramic-Evciler yolu, Mollahasanlar gglimi, K:39.47.213 162 m
Kugukmenderes Cayi kolu D: 026.43.034
83 Canakkale Bayramig-Evciler yolu 15. km, Evcilergfis K: 39.47.073 161 m
D: 026.43.101
84 Canakkale Evciler-Ayazma yolu, Ayazma'ya 4km k#laz D& K: 39.45.134 340 m
D: 026.48.360
85 Kocaeli Karamiirsdiznik yolu 20. km, Yalakdere Koyii K:40.34.599 121 m
D: 029.31.423
86 Sakarya Bilecik-Adapazari yolu, Sapanca GolupBer Koyl K:40.42.150 34 m
D: 030.18.556

* Orneklerin toplandy lokaliteler aratirma sonuglari béliimiinde, toplanan érnek sayisisdara parantez iginde veritir.
3. Bulgular

Bu calsmada Guney Marmara Bélgesinden tespit edilen 18ecait 15 tur ve 1 altturiin dunyadan ve Turkiye’'den
bilinen yayilglari verilmistir.

FAMILYA: HYDROPHILIDAE

Cins: Coelostoma Brulle, 1835
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1. Coleostoma orbiculare (Fabricius, 1775)

Ornek toplanan lokaliteler: 09.08.2006356 9 (54), 04.08.2006, ¥, 1 9 (75), 02.08.2006, Z, 1 2 (80).

Diunyadaki yayiki: Almanya, Avusturya, Belcika, Britanya, Bulgasst Cekoslovakya, Danimarka, Ermenistan,
Estonya, Finlandiya, Fransa, Hirvatistan, Hollantkmanya,isvec, isvicre, italya, Japonya, Kazakistan, Letonya,
Litvanya, Macaristan, Norveg, Polonya, Romanya, y@usederasyonu, Slovenya, Tirkiye, Yugoslavya, Yigtan
(Hansen, 1987; 1999; lenistea, 1978; Mardzhanya®i/ )L

Turkiye'deki Yayilsi: Bingél, Erzincan, Erzurum, Samsun, Trabzincékara vd., 2003dncekara, 2004; Mart, 2005;
Karaman vd., 2008ncekara vd., 2009).

Cins: Cercyon Leach, 1817

Altcins: Dicyrtocercyon Ganglbauer, 1904

2. Cercyon (Dicyrtocercyon) ustulatus (Preyssler, 1790)

Ornek toplanan lokaliteler: 21.08.200471(30).

Dunyadaki yayiyi: Almanya, Avusturya, Britanya, Cek Cumhuriyetiammarka, Estonya, Finlandiya, Fransa,
Hirvatistan, Hollandajrlanda, ispanya,isveg, isvicre, italya, Letonya, Litvanya, Macaristan, Makedonya,rnig,
Polonya, Portekiz, Romanya, Rusya Federasyonu,yéjrXugoslavya (Hansen, 1987; 1999).

Turkiye'deki Yayilsi: Artvin, Bing6l, Erzincanipcekara, 2004ncekara vd., 2003b; Mart, 2005).

Altcins: Cercyon (s.str.)Leach, 1817

3. Cercyon (s.str.) littoralis (Gryllenhal, 1808)

Ornek toplanan lokaliteler: 04.07.2005721 Q (47).

Dunyadaki yayigi: Almanya, Amerika Birlgik Devletleri, Britanya, Danimarka, Estonya, Frangdnlandiya,
Hollanda,isveg,italya, izlanda, Kanada, Letonya, Litvanya, Norveg, Polom@rtekiz, Romanya, Rusya Federasyonu,
Yugoslavya (Hansen, 1987; 1999).

Turkiye'deki Yayilsi: Artvin (Incekara vd., 2004a)

Cins: Hydrochara Berthold, 1827

4. Hydrochara dichroma (Fairmaire, 1892)

Ornek toplanan lokaliteler: 06.07.200431(1), 31.08.2005, &, 32 (78).

Diinyadaki yayigi: Bulgaristan, Cin,iran, israil, Kibris, Macaristan, Ozbekistan, Rusya Fesigmu, Suriye,
Tacikistan, Turkiye, Turkmenistan, Ukrayna, Yungeuis(Hansen, 1999).

Tirkiye'deki Yayilsi: Adana, Ankara, Bingdl, Erzincan, Erzuruistanbul, Samsun (Smetana, 198@cekara vd.,
2003a;incekara, 2004; Mart, 2008 cekara vd., 2009).

Cins: Chaetarthria Stephens, 1835

5. Chaetarthria seminulum (Herbst, 1797)

Ornek toplanan lokaliteler: 07.07.2004365 ¢ (5), 07.07.2004, ¥, 2 @ (8), 05.08.2006, 3, 2 ¢ (18), 04.08.2006,
23,49 (23), 04.08.2006, 1&, 13 ? (24), 04.08.2006, B (25), 04.08.2006, 3, 5 ? (26), 21.08.2004, & (30),
13.08.2005, 73, 5 @ (37), 04.07.2004, ¥, 2 @ (42), 05.07.2004, 13, 2 @ (44), 05.07.2004, &%, 1 Q (46),
08.07.2005, &, 12 ¢ (63), 03.08.2006, ¥ (65), 08.07.2005, Z, 3 ¢ (73), 08.07.2005, €', 8 ¢, 04.08.2006, 1,
8 Q@ (75), 21.08.2004, & (86).

Dunyadaki yayikl: Almanya, Avusturya, Britanya, Bosna-Hersek, @kmhuriyeti, Danimarka, Estonya, Finlandiya,
Fransa, Hollanda, Hirvatistaivan, ispanyajsvec,isvicre,italya, Letonya, Litvanya, Macaristan, Makedonyar\ég,
Polonya, Rusya Federasyonu, Slovenya, Turkiye, yaaYugoslavya, Yunanistan (Hansen, 1987; 1998istea,
1978).

Tirkiye'deki Yayilsi: Balikesir, Canakkale, Erzincan, Trabzon, Varc€kara vd., 2003dncekara, 2004).

Cins: Laccobius Erichson, 1838

Altcins: Microlaccobius Gentili, 1974

6. Laccobius (Microlaccobius) gracilis Motschulsky, 1885

Ornek toplanan lokaliteler: 06.07.200433 4 @, 23.08.2004, 1%, 152, 15.08.2005, 2%, 7 ¢ (1), 23.08.2004, ¥,
09.07.2005, 13, 1 ¢, 05.08.2006, & (2), 06.07.2004, &, 4 Q, 23.08.2004, &, 3 2 (3), 07.07.2004, 13, 112,
08.07.2005, 3, 59 (4), 07.07.2004, 3, 4 ¢ (5), 07.07.2004, &, 5 2, 08.07.2005, 2% (6), 07.07.2004, B (7),
07.07.2004, 37, 6 @ (8), 08.07.2004, 17, 24.08.2004, 113, 12 Q, 07.07.2005, 1%, 02.08.2006, 17, 1 ? (9),
24.07.2004, ¥, 3¢, 07.07.2005, ¥, 2 Q (10), 09.07.2005, &, 1 2 (17), 05.08.2006, &, 2 ? (18), 09.07.2005, 6
4,22, 05.08.2006, ¥, 6 Q (19), 23.08.2004, &, 31.08.2005, ¥, 2 ? (20), 16.08.2005, & (21), 04.08.2006, &
(23), 04.08.2006, &, 52 (24), 04.08.2006, ¥ (25), 05.08.2006, & (27), 05.08.2006, &, 1 2 (28), 21.08.2004, 1
4 (34), 27.08.2004, &%, 3 @ (35), 13.08.2005,3, 4 2, 09.08.2006, 4%, 3 @ (38), 09.08.2006, &, 1 2 (39),
24.08.2004, 43, 05.07.2005, 23, 3 Q (43), 05.07.2005, &, 2 Q (44), 05.07.2004, Z, 2 @ (46), 06.07.2004, &
(48), 06.07.2004, ¥, 23.08.2004, &, 06.07.2005, ¥, 1 2, 16.08.2005, ¥ (50), 06.07.2004, 4, 3 2, 23.08.2004,
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14,19 (51), 06.07.2004, &, 4 @, 23.08.2004, 117, 6 Q, 02.08.2006, 13 (52), 09.07.2005, &, 7 Q (55),
17.08.2005, &, 8 ? (56), 15.08.2006, 3, 7 ¢ (57), 15.08.2006, &, 139 (58), 07.07.2004, &, 7 @, 24.08.2004, 1
34,19 (59), 08.07.2004, &, 3, 24.08.2004, ¥ (60), 08.07.2004, &, 2 ¢ (61), 08.07.2004, &, 2 ¢, 03.08.2006,
24,49 (62), 08.07.2004, ¥ (63), 08.07.2004, 6, 2 ¢, 07.07.2005, Z, 5 ¢, 16.08.2005, &, 17, 03.08.2006, 1
4,19 (65), 08.07.2004, &, 2 ? (66), 24.08.2004, 4, 1 9, 15.08.2005, B (68), 24.08.2004, 3, 7 ¢, 07.07.2005,
143,29 (69), 07.07.2005, &, 1 ?, 03.08.2006, 4, 2 ¢ (71), 07.07.2005, ¥, 1 9, 16.08.2005, &, 3 ? (72),
08.07.2005, %, 1 9, 04.08.2006, &, 3 ? (73), 04.08.2006, &, 1 ? (75), 16.08.2005, &, 2 ¢ (76), 03.08.2006, 1
d, 19 (84), 21.08.2004, &, 1 2, 09.08.2006, £, 2 ? (85).

Dunyadaki Yayii: Almanya, Arnavutluk, Avusturya, Belgika, Bosnaildek, Cezayir, Cek Cumhuriyeti, Fas, Fransa,
Giircistan, Hirvatistanjran, ispanya,israil, isvicre, italya, Kazakistan, Libya, Macaristan, Ozbekistanstékiz,
Romanya, Rusya Federasyonu, Slovakya, SlovenyajsTdrirkiye, Ukrayna, Yugoslavya, Yunanistan (Hans®87;
1999; lenistea, 1978).

Tarkiye'deki Yayilsl: Adana, Adiyaman, Ankara, Antakya, Antalya, AntviAydin, Bayburt, Balikesir, Bilecik,
Bingdl, Bitlis, Bolu, Burdur, Bursa, Canakkale, @Qor, Denizli, Diyarbakir, Edirne, Erzincan, Erzuru@aziantep,
Giresun, Hakkari, Ispartdstanbul,izmir, Kars, Kastamonu, Kayseri, Manisa, Mardin, dier Mugla, Mus, Nigde,
Ordu, Rize, Samsun, Sinop, Sivas, Tatvan, Trabforgs dglari, Van (Gentili, 2000jncekara, 2001, 2004ncekara
vd., 2003a; Mart vd., 2003; Mart, 2005; Karaman 2608;Iincekara vd., 2009).

Altcins: Dimorpholaccobius Zaitzev, 1938

7. Laccobius (Dimorpholaccobius) obscuratus aegaeus Gentili, 1974

Ornek toplanan lokaliteler: 09.07.2005521 ¢ (2), 08.07.2005, ¥, 5 ¢ (4), 07.07.2004, 3, 52 (5), 07.07.2004, 4
48, 3 9 (6), 08.07.2005, ¥, 2 ¢ (7), 08.07.2005, 1, 1 @ (15), 09.07.2005, ¥, 3 @, 05.08.2006, 13 (17),
09.07.2005, 37, 4 @, 31.08.2005, 73, 4 @, 05.08.2006, 13, 3 ¢ (18), 09.07.2005, 3, 31.08.2005, 13 (20),
15.08.2005, 67, 6 ¢ (22), 04.08.2006, 1, 2 @ (23), 04.08.2006, 1, 3 @ (24), 04.08.2006, &, 11 @ (25),
04.08.2006, 117, 19 9@ (26), 05.08.2006, &, 9 ? (27), 05.08.2006, 1, 2 ¢ (28), 21.08.2004, ¥, 1 ¢ (30),
30.07.2004, ¥, 8¢, 09.08.2006, ¥' (31), 30.07.2004, &, 1 9 (32), 13.08.2005, 8, 119 (33), 27.08.2004, 14,
6 @ (35), 27.08.2004, 3, 5 ? (36), 13.08.2005, 12, 119 (37), 13.08.2005, &, 2 ? (38), 09.08.2006, 1&, 4
(39), 25.08.2004, 3, 1 9, 14.08.2005, B, 2 (42), 05.07.2005, & (43), 05.07.2004, 6, 12 ¢, 05.07.2005, %, 9
9, 01.08.2006, 9, 18 2 (44), 05.07.2004, g, 21 Q, 04.07.2005, ¥ (47), 23.08.2004, 3, 3 ¢, 02.08.2006, Z, 3
Q (51), 23.08.2004, ¥, 1 ¢, 02.08.2006, &, 3 ? (52), 24.07.2004, &, 5 ¢, 13.08.2005, 18, 5 ¢, 01.08.2006, 3
4, 19 (53), 09.07.2005, ¥, 3 ¢ (55), 08.07.2004, &, 1 ?, 03.08.2006, 2%, 4 ¢ (62), 08.07.2005, &' (63),
08.07.2004, 13 (64), 08.07.2004, 8, 1 9, 16.08.2005, ¥, 03.08.2006, ¥ (65), 24.08.2004, &, 4 ¢, 15.08.2005,
2 & (68), 04.08.2006, JF, 1 @ (73), 08.07.2005, &, 3 ¢, 04.08.2006, 3, 5 ¢ (75), 03.08.2006, &, 5 ¢ (81),
03.08.2006, 1, 3 Q (84), 21.08.2004, &, 1 ? (85).

Dunyadaki yayiki: Turkiye, Yunanistan (Hansen, 1999; lenistea, 897

Tuarkiye'deki Yayilgi: Adana, Ankara, Antalya, Artvin, Aydin, Bingdl,itBs, Bolu Burdur, Bursa, Canakkale, Corum,
Denizli, Erzincan, Erzurum, Giingkiane istanbul,izmir, izmit, Kastamonu, Kirklareli, Konya, Manisa, Mersiugla,
Ordu, Osmaniye, Rize, Samsun, Sinop, Tatvan, Tdagiari, Van (Gentili, 2000incekara vd., 2003a; Mart vd., 2003;
Mart, 2005; Karaman vd., 200Bicekara vd., 2009).

8. Laccobius (Dimorpholaccobius) simulatrix Orchymont, 1932

Ornek toplanan lokaliteler: 06.07.200433 7 @, 23.08.2004, 113, 5 @, 15.08.2005, 47 (1), 06.07.2004, 3, 1 2,
23.08.2004, 43, 8 2, 09.07.2005, 2, 05.08.2006, 2, 1 @ (2), 06.07.2004, 19, 17 ?, 23.08.2004, 157, 9 ¢ (3),
07.07.2004 7%, 18 (4), 07.07.2004, 18, 8 ¢ (5), 07.07.2004, &, 10 ¢, 08.07.2005, &', 3 ¢ (6), 07.07.2004, 4
38,59 (8),08.07.2004, ¥, 6 9, 24.08.2004, ¥, 6 ¢, 02.08.2006, ¥, 1 ? (9), 24.07.2004, &', 8 ¢, 07.07.2005, 4
4, 92 (10), 06.07.2005, ¥, 6 ¢ (12), 07.07.2005, &, 3 ¢ (14), 09.07.2005, ¥, 1 @, 05.08.2006, 3, 4 ? (19),
09.07.2005, 13, 31.08.2005, 5%, 9 @ (20), 15.08.2005, ¥, 4 ¢ (21), 04.08.2006, ¥, 2 Q@ (24), 04.07.2004, &
(41), 05.07.2004, &, 2 Q (46), 06.07.2004, &, 8 2, 23.08.2004, 17, 119, 06.07.2005, ¥, 1 9, 16.08.2005, J,

2 Q@ (50), 06.07.2004, 9, 9 @, 23.08.2004, 23 (51), 09.07.2005, 2%, 4 @ (55), 17.08.2005, %3, 3 @ (56),
07.07.2004, &%, 6 9@, 24.08.2004, 4, 1 ? (59), 08.07.2004, 3, 5 ¢, 24.08.2004, 1 (60), 08.07.2004F, 17 ¢
(61), 08.07.2004, 4, 6 2, 03.08.2006, 7, 8 ? (62), 08.07.2004, 2, 4 ? (63), 08.07.2004, & (64), 08.07.2004, 5
4,109, 07.07.2005, 3, 6 2, 16.08.2005, &, 2 2, 03.08.2006, F, 4 Q (65), 08.07.2004 4, 8 ? (66), 08.07.2004,
94, 129, 07.07.2005, 3, 5 Q (67), 07.07.2005, &, 3 ? (69), 07.07.2005, ¥, 1 Q (70), 07.07.2005, &, 5 2,
03.08.2006, 23 (71), 07.07.2005, ¥, 16.08.2005, 23, 6 ¢ (72), 04.08.2006, 3, 5 ¢ (73), 08.07.2005, &, 5 ¢
(74), 04.08.2006, 3, 2 ¢ (75), 02.08.2006, &, 1 ¢ (79), 03.08.2006, &, 1 ? (83), 09.08.2006, ¥, 2 ? (85).
Dunyadaki yayiki: Afganistan, Avusturya, Azerbaycan, Bosna-Hers8kilgaristan, Cek Cumhuriyeti, Fransa,
Gircistan, Hirvatistanjran, italya, Macaristan, Makedonya, Polonya, Romanya,y&uSederasyonu, Slovakya,
Tuarkiye, Yugoslavya, Yunanistan (Gentili, 1982; 892000; Gentili ve Chiesa, 1975; Hansen, 1999kiRr@005).
Tarkiye'deki Yayilsl: Agri, Aksaray, Ankara, Antalya, Artvin, Aydin, BayhuBalikesir, Bingél, Bitlis, Bolu, Bursa,
Canakkale, Corum, Denizli, Edirne, Isparta, ErzmEazurum, Hakkariistanbul, izmir, Kahramanmasa Kars,
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Kayseri, Kirklareli, Manisa, Mgla, Nigde, Osmaniye, Samsun, Sivas, Trabzon, Torgéada Van (Gentili, 2000;
Incekara vd., 2003a; Mart vd., 2003; Mart, 2005;ID@z ve Kiyak, 2006; Kiyak vd., 2006; Karaman \2008).

9. Laccobius (Dimorpholaccobius) striatulus (Fabricius, 1801)

Ornek toplanan lokaliteler: 06.07.2004325 @, 23.08.2004, %, 2 2 (1), 06.07.2004, §, 1 9, 09.07.2005, 3 (2),
07.07.2004, &, 6 ? (5), 07.07.2004, 18, 20 9, 08.07.2005, ¥ (6), 07.07.2004, &, 9 ? (8), 24.08.2004, &4, 7
@, 07.07.2005, &, 32 (9), 24.07.2004, 3, 1 ¢, 07.07.2005, B, 1 ? (10), 07.07.2005, &, 1 ? (13), 08.07.2005, 2
d, 39 (16), 09.07.2005, 5, 1 @ (17), 09.07.2005, &, 5 ?, 31.08.2005, 4%, 7 ¢ (18), 09.07.2005, 3 (20),
15.08.2005, 37, 3 @ (22), 04.08.2006, &, 21 @ (23), 04.08.2006, 4, 6 @ (24), 04.08.2006, &, 3 @ (25),
05.08.2006, 13' (29), 27.08.2004, &, 1 ? (35), 13.08.2005, ¥ (38), 24.08.2004, &, 05.07.2005, 43, 5 ¢ (43),
05.07.2004, %, 6 ¢, 05.07.2005, ¥, 6 ¢ (44), 05.07.2004, &, 7 Q (45), 05.07.2004, &4, 3 Q@ (46), 06.07.2005, 1
38, 19 (50), 06.07.2004, &, 4 9, 23.08.2004, &3, 5 ¢, 02.08.2006, 3%, 2 ? (51), 17.08.2005, JF, 4 ¢ (56),
15.08.2006, 4, 2 9 (57), 15.08.2006, 4, 6 ¢ (58), 07.07.2004, 8, 6 2, 24.08.2004, 18, 7 ? (59), 24.08.2004, 1
4 (60), 08.07.2004, £, 6 ¢ (61), 08.07.2005, 4, 3 ¢ (63), 24.08.2004, %', 3 ¢, 15.08.2005, 8%, 5 ¢ (68),
24.08.2004, ¥, 7 @, 07.07.2005, 17, 2 Q (69), 07.07.2005, 3, 4 @, 03.08.2006, ¥ (71), 07.07.2005, ¥ (72),
08.07.2005, %3, 3 ¢, 04.08.2006, ¥ (73), 04.08.2006, 3, 3 ¢ (75), 16.08.2005, 2, 5 (76), 02.08.2006, &, 2

Q@ (80), 03.08.2006, B (81), 03.08.2006, &, 10 ? (82), 03.08.2006, &, 5 ? (83), 03.08.2006, ¥, 1 Q (84),
21.08.2004, 1&, 8 9, 09.08.2006, 3, 5 ¢ (85), 21.08.2004, ¥, 4 © (86).

Dunyadaki yayili: Almanya, Arnavutluk, Avusturya, Belcika, Beyaudya, Bosna-Hersek, Britanya, Bulgaristan, Cek
Cumbhuriyeti, Danimarka, Ermenistan, Estonya, Fidiga, Fransa, Gurcistan, Hirvatistan, Hollanitianda,ispanya,
Isvec, isvicre, Kazakistan, Kirgizistan, Letonya, Macanstdakedonya, Norveg, Ozbekistan, Polonya, Romanya,
Rusya Federasyonu, Slovakya, Slovenya, Turkiyeayha, Yugoslavya, Yunanistan (Hansen, 1987; 1999).
Tuarkiye'deki yayilgl: Adapazari, Ankara, Antakya, Antalya, Artvin, Bayt, Bingol, Bitlis, Bolu, Bursa, Canakkale,
Erzincan, Erzurum, Esjehir, Giimighane, Ispartalstanbul,izmit, izmir, Kiitahya, Konya, Malatya, Manisa, ¥a,
Samsun, Sivas, Van (Gentili, 20d@cekara vd., 2003a, Mart vd., 2003; Mart, 2005;afaan vd., 2008incekara vd.,
20009).

10. Laccobius (Dimorpholaccobius) syriacus Guillebeau, 1896

Ornek toplanan lokaliteler: 09.07.200532(2), 02.08.2006, ¥, 1 ¢ (9), 07.07.2005, &, 1 Q (10), 05.08.2006, &
(29), 03.07.2004, &, 1 ? (30), 15.08.2006, &, 4 ? (58), 03.07.2004, ¥ (86).

Dunyadaki yayiki: Afganistan, Avusturya, Azerbaycan, Bosna-Her&Mgaristan, Cek Cumhuriyeti, Gircistan, Irak,
Iran, Israil, Kazakistan, Kibris, Libnan, Macaristan, Mid@ya, Misir, Romanya, Slovakya, Suriye, Tacikistan
Tirkiye, Tirkmenistan, Urdiin, Yugoslavya, Yunamistelansen, 1999; lenistea, 1978).

Tarkiye'deki Yayilsl: Adana, Aksaray, Ankara, Antakya, Antalya, Artvidydin, Bayburt, Bingdl, Bitlis, Burdur,
Gorum, Denizli, Diyarbakir, Edirne, g&dir, Erzincan, Erzurum, Gaziantep, Gighéne, Hakkari, Ispartalzmir,
Kahramanmarg Kars, Kayseri, Kastamonu, Konya, Mardin, Mersiygla, Ordu, Osmaniye, Rize, Samsun, Sinop,
Sanliurfa, Trabzon, Toros gkri, Van (Gentili, 2000jncekara vd., 2003a; Mart vd., 2003; Mart, 2005; D&z ve
Kiyak, 2006;incekara vd., 2009).

Cins: Anacaena Thomson, 1859

11. Anacaena lutescens (Stephens, 1829)

Ornek toplanan lokaliteler: 07.07.2004311 @, 24.08.2004, 1 (8), 09.07.2005, ¥, 3 2, 05.08.2006, 47, 2 ? (18),
30.07.2004, 2%, 1 9 (31), 13.08.2005, &, 1 ¢ (37), 13.08.2005, &, 1 9, 09.08.2006, 13 (38), 05.07.2004, &
(43), 05.07.2005, ¥, 01.08.2006, 17, 3 ¢ (44), 05.07.2004, &, 3 @, 04.07.2005, 2 (47), 02.08.2006, ¥ (52),
09.07.2005, ¥, 2 @ (55), 15.08.2006, 5, 3 ¢ (58), 07.07.2004, ¥ (59), 07.07.2005, 3, 3 ¢ (69), 04.08.2006, &
(73), 21.08.2004, 2, 1 2 (85).

Dunyadaki yayigi: Almanya, Avusturya, Belcika, Cezayir, Cek Cumileti, Danimarka, Estonya, Fas, Finlandiya,
Fransa, Hollandaingiltere, ispanya,isvec, isvicre, italya, Kanada, Letonya, Litvanya, Liiksemburg, MaNasir,
Norveg, Portekiz, Rusya Federasyonu, Turkiye, Yistan (Hansen, 1987; 1999).

Turkiye'deki Yayilsi: Artvin, Bing6l, Erzincanincekara, 2004incekara vd., 2004a; Mart, 2005).

Cins: Enochrus Thomson, 1859

Altcins: Lumetus Zaitzev, 1908

12. Enochrus (Lumetus) fuscipennis (Thomson, 1884)

Ornek toplanan lokaliteler: 06.07.2004, 418 @, 23.08.2004, 1/, 3 ¢, 15.08.2005, ¥ (1), 09.07.2005, %, 1 2,
05.08.2006, 27, 5 2 (2), 23.08.2004, 3, 7 2 (3), 07.07.2004, &, 3 ¢, 08.07.2005, 3, 7 @ (4), 07.07.2004, &,
11 @ (5), 07.07.2004, &7, 4 @ (6), 07.07.2004, 1%, 25 Q (8), 08.07.2004, 37, 1 @, 24.08.2004, 37, 5 2,
07.07.2005, 23, 4 @, 02.08.2006, 3, 52 (9), 24.07.2004, ¥ (10), 06.07.2005, 3, 1 Q (11), 07.07.2005, & (14),
05.08.2006, 7, 2 Q (18), 05.08.2006, 4, 7 @ (19), 31.08.2005, &, 1 ? (20), 15.08.2005, & (22), 04.08.2006, 2
4,229 (23), 04.08.2006, g, 5 Q (24), 05.08.2006, & (27), 04.07.2004, & (40), 25.08.2004, ¥ (42), 05.07.2004,
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1 & (45), 05.07.2004, 18 (46), 09.08.2006, 57, 5 ¢ (54), 17.08.2005, 1, 4 @ (56), 07.07.2004, 4, 9 ?,
24.08.2004, 49, 39 (59), 08.07.2004, 8, 149 (61), 08.07.2004, &, 59, 03.08.2006, 4, 6 Q (62), 08.07.2004, 6
d, 82, 08.07.2005, %9, 10 ? (63), 08.07.2004, &, 4 Q, 07.07.2005, 2, 16.08.2005, 1, 03.08.2006, &, 11 ?
(65), 08.07.2004, 14, 10 (66), 08.07.2004, &, 3 9, 24.08.2004, 1 (67), 07.07.2005, & (71), 16.08.2005, &,

1 @ (72), 08.07.2005, &, 1 9, 04.08.2006, 3%, 6 ¢ (73), 08.07.2005, &, 1 @, 04.08.2006, 37, 2 @ (75),
16.08.2005, 93, 5 @ (77), 31.08.2005,. &, 5 ¢ (78), 02.08.2006, %7, 3 ¢ (80), 03.08.2006, ¥, 1 ? (81),
03.08.2006, ¥ (82), 03.08.2006, 2d, 18 ¢ (83), 03.08.2006, 16, 9 ¢ (84).

Diunyadaki yayigl: Almanya, Avusturya, Azerbaycan, Bosna-HersektaBya, Bulgaristan, Danimarka, Finlandiya,
Iran, irlanda, ispanya,isveg, italya, Letonya, Macaristan, Norveg, Rusya Federasy&lovenya, Turkiye (Hansen,
1987; 1999).

Turkiye'deki Yayilsi: Ankara, Antalya, Erzincarigel, Kars ve Van (Schodl, 1998)cekara vd., 2005b; Darilmaz ve
Kiyak, 2006).

13. Enochrus (Lumetus) testaceus (Fabricius, 1801)

Ornek toplanan lokaliteler: 06.07.2004, 3117 @ (3), 07.07.2004, ¥ (4), 08.07.2004, %, 1 ? (9), 07.07.2005, ¥,
19 (69), 07.07.2005, & (71), 08.07.2005, &, 1 Q (74).

Dunyadaki yayiki: Almanya, Avusturya, Azerbaycan, Bulgaristan, @lkmhuriyeti, Danimarka, Estonya, Finlandiya,
Fransa, Hirvatistan, Hollanda,ingiltere, irlanda, ispanya,isvec, isvicre, italya, Kazakistan, Letonya, Litvanya,
Macaristan, Norveg, Polonya, Romanya, Rusya Fegenas Tirkiye, Yugoslavya, Yunanistan (Hansen, 19809;
lenistea, 1978).

Tirkiye'deki Yayilsi: Ankara, Antalya, Erzincan, Kars, Vaim¢ekara, 2004).

Cins: Helochares Mulsant, 1844

Altcins: Helochares (s.str.) Mulsant, 1844

14.Helochares (s.str.) obscurus (Mdiller, 1776)

Ornek toplanan lokaliteler: 23.08.2004312 Q (2), 07.07.2004, &', 1 Q (7), 07.07.2005, &, 1 2 (10), 16.08.2005,
14,19, 02.08.2006, ¥ (11), 09.07.2005, 3 (18), 06.07.2005, ¥, 1 9, 02.08.2006, 13 (49), 21.08.2004, ¥,
09.08.2006, 13, 2 @ (54), 07.07.2004, B (59), 08.07.2005, 1 (63), 08.07.2004, 2%, 07.07.2005, 13 (67),
07.07.2005, 23 (70), 03.08.2006, ¥, 1 ? (71), 07.07.2005, ¥, 16.08.2005, 1, 2 @ (72), 02.08.2006, &' (80),
03.07.2004, 3, 199, 21.08.2004, %7, 6 ¢, 09.08.2006, 47, 39 (86).

Diunyadaki yayikl: Almanya, Avusturya, Azerbaycan, Cek Cumhuriy@®ganimarka, Estonya, Finlandiya, Fransa,
Hirvatistan, Hollandajingiltere, isveg, isvicre, israil, italya, Kazakistan, Letonya, Litvanya, Macaristamriéc,
Polonya, Rusya Federasyonu, Yunanistan (Hansem, 1989).

Tuarkiye'deki Yayilsi: Amasya, Artvin, Bayburt, Bingél, Corum, Giresu®{imishane, Erzincan, Erzurum, Ordu, Rize,
Samsun, Tokat and Trabzon (Mart, 200%ekara vd., 2009)

Cins: Limnoxenus Motschulsky, 1853

15.Limnoxenus niger (Gmelin, 1792)

Ornek toplanan lokaliteler: 06.07.2005312 © (49).

Diunyadaki yayigi: Almanya, Avusturya, Bulgaristan, Cek Cumhuriyddanimarka, Fransa, Hollanda, Hirvatistan,
Ingiltere, Israil, irlanda, italya, Lubnan, Macaristan, Polonya, Romanya, Surfyigkiye, Yugoslavya, Yunanistan.
(Hansen, 1987; 1999; Nasserzadeh ve Hosseinie).2005

Turkiye'deki Yayilsi: Aydin, Samsun (Kiyak vd., 2008)cekara vd., 2003a; 2009).

Cins: Paracymus Thomson, 1867

16. Paracymus scutellaris (Rosenhauer, 1856)

Ornek toplanan lokaliteler: 09.08.2006722 9 (86).

Diinyadaki yayiki: Almanya, Arnavutluk, Belgika, Cezayir, Fas, Fsan Hollanda, Hirvatistaringiltere, irlanda,
Ispanyajtalya, Kibris, Portekiz, Slovenya, Tirkiye, Yurgtain (Hansen, 1999; lenistea, 1978).

Turkiye'deki Yayilsi: Bingol, Samsun (Mart vd., 2006; Mart, 2005; 20Dfekara vd., 2009).

4. Sonuglar ve tartisma

Bu calsma ile aratirma bdlgesinden 15 tir ve 1 alttir tespit editmi Tespit edilen turlerdeoleostoma
orbiculare, Cercyon (Dicyrtocercyon) ustulatus, {s.str.) littoralis, Hydrochara dichroma, Laccobius
(Dimorpholaccobius) syriacus, Anacaena lutescenspchrus (Lumetus) fuscipennis, E. (Lumetus) tesgce
Paracymus scutellaris, Limnoxenus nigee Helochares (s.str.) obscurudirleri aratirma bélgesinden ilk kez
bildirilmektedir.
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Calisma sonucunda Hydrophilidae familyasinin 10 cingiie3044 6rnek incelenstir. Elde edilen érnekler
arasinda birey sayisi en yiksek olan tirler sirdylaimulatrix (20%), L. gracilis (17,2%),E. fuscipennig16,2%),L.
striatulus (15,9%) vel. obscurus aegaeul5,3%)’dir. Bu 4 tlre ait birey sayilari, gahada elde edilen 6rnek
sayisinin 84,8%’sini okiurmaktadir §ekil 2).

Species
Cercyon ustulatus
Limnoxenus niger
Cercyon littoralis
Paracymus scutellaris
Hydrochara dichroma
Laccobius syriacus
Coleostomata ovbiculare
Enochrus testaceus
Anacaena lutescens
Helochares obscurus
Chaetarthria seminulum
Laccobius obscurus aegaeus
Laccobius striatulus
Enochrus fuscipennis
Laccobius gracilis
Laccobius simulatrix

700

Sample number |

Sekil 2. 2004-2006 yillari arasinda gitama alanindan toplanattydrophilidaetrneklerine ait birey sayilari

Calisma alanimiz olan Giney Marmara Bolgesi, buzul ddeenden beri Avrupa, Anadolu ve Kafkasya
arasinda olgan goéc yollarinin kegine noktasi Gizerinde yer almasi nedeniyle ayri fémd taimaktadir.

Calsma alanindan tespit edilelColeostoma (s.str) orbiculare, Cercyon (Dicyrtom@n) ustulatus,
Chaetarthria seminulum, Laccobius (Microlaccobiusyracilis, L. (Dimorpholaccobius) simulatrix, L.
(Dimorpholaccobius) striatulus, L. (Dimorpholaccab) syriacus, Enochrus (Lumetus) fuscipennis, Eim@tus)
testaceugdrlerinin hem Balkanlar ve Kafkasya’da hem degDoe Gilneydgu Anadolu BdélgelerindeHydrochara
dichromave Limnoxenus nigetiirlerinin ise Orta Dgu’ya kadar yayik gostermeleri (Suriydsrail, iran, Lilbnan ve
Suudi Arabistan’da) (Hansen, 1999; lenistea, 19@ntili, 1982; 1988; 2000; Gentili ve Chiesa, 19P5pkin, 2005;
Nasserzadeh ve Hosseinie, 2005) bu tiirlerin Ofellibuzul dénemlerinde Makedonya-Trakya ¥ean-Hazar
siginaklarindan Anadolu’ya yayildiklarini géstermekted

Bu calsma ile Guney Marmara Bolgesinin Hydrophilidae tésitli gi ortaya konulmaya calimistir. Ancak
farkl iklim yapilarina sahip gitli cografik bolgelerden olgan Turkiye'nin Hydrophilidae tiir gélili ginin su ana kadar
tespit edilenden daha zengin olgicgiphesizdir.
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Karyotype study in several populations of Papaver dubium from North West of Iran
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Abstract

Karyotype and morphology of mitotic chromosomediwe populations of medicinal plafapaver dubium
collected from various geographical locations oftimwvest of Iran were studied. Chromosome charastiesi were
measured from 10 complete metaphase cells usingpMigasure software. Results showed Ehatubiumis a diploid
species with 2n=2x=14 chromosomes. The karyotypsisted of seven pairs of submetacentric chromosamitd one
pair of SAT chromosome (chromosome 1) had a faipisgary constriction at the end of its short arrarydlogical
characteristics of all materials studied were simib each other; however, there were some vangim chromosome
arm ratios and relative lengths among differentytagons. All of the populations placed on 3A cladsStebbin’s
asymmetry categories.

Key words: Biodiversity, Chromosome analysis, Medicinal plamapaver dubium, Papaveraceae
1. Introduction

Ardabil province is located in the north west cdrirfrom 37°, 45' to 39°, 42' North latitude and 47 to 48°,
55' east longitude with a range of altitude betw2@mn in the riverside of Araxes River to 4811 nthet top of Sabalan
Mountain. The existing climatic and ecological @ion has resulted in growth of various medicinahgs including a
number of poppy species in the region.

GenusPapaver containing the highest level of botanical andtpbliemical variability, has embraced many
species with numerous subspecies and varietiedsyadproximately 170 alkaloids from 13 importakaédid groups.
Papavergenus has been divided by different authors inte fio eleven sections based on morphological fraits
primarily on the characteristics of the capsulesd&reit, 1993). Chromosome numbers in the family mainly
multiples of x=6, 7, 8, 9, 10, 11 (Mihalik, 1998)he main trait of the familys its capacity to synthesize various and
very complex alkaloids (Mihalik, 1998).

In conjunction with data from other approachesoofwsome information and numerical analysis based on
karyotype data continues to be useful in asseggingric and tribal relationships in large and cacapéd families of
plants.P. dubiumis an annuatliploid (2n=2x=14) species belongs the section Rhoeadium Rapavergenus with
various pharmaceutical uses. There are a few reparthe chromosome numberRafdubium(Lavania and Srivastava,
1999). In the present study, an attempt was madeuelop detailed karyotype of 5 diverse populatiofithis species.

2. Materialsand methods
Seed of five populations d¢f. dubium,collected from various geographical locations froorthwest of Iran

(Table 1) was soaked for germination in Petri @aten filtered paper, moistened with distilled wate darkness, at
room temperature (22-24°C). The root tips were rpegéd in 0.05% solution of colchicine for 2.5 h rabm

* Corresponding authof Haberlgmeden sorumlu yazar: rrasghari@yahoo.com
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temperature before fixing in cromic acid -Formglin 1v.v) at 4°C for 25 h. Staining with Hematoxylivas done as
described earlier by Asghari-Zakagtal. (2002).

Chromosome measurements including long arm, short éhromosome lengths, arm ratio index and redativ
chromosome length were taken from 10 enlarged spltad metaphase cells for each population usimgoktieasure
software developed by the Biology department of otado State University, available on Internet at
http://www.colostate.edu.Depts.Biology. Chromosom&se named as 1, 2, 3, ..., 7 in descending ordderafth
following Levanet al. (1964) method for nomenclature of chromosomesydtgpe asymmetry was estimated using
the ratio of the shortest/longest pair (R), thaltédrm percent (TF), difference between relatierdth of the longest
and the shortest chromosomes (DRL), Stebbin’s (L88fmmetry category (ST), the intra-chromosomdl)(and the
inter-chromosomal asymmetry index (A2) indices adiw to Romero Zarco (1986).

Table 1. Origin of. dubiumpopulations under present observation.

Population Origin of collection Latitude Altitude

G1 Germi region, Ardabil province, northwest ofira N 38, 53, 04 1792
glon, P ' E 47,57, 29
. . . . N 38, 42, 26

G2 Meshkin-Shahr region, Ardabil province, northtrafdran E 48. 02, 08 1451
. . . N 39, 00,34

G3 Pars-Abad region, Ardabil province, northwesirah E 48. 01, 40 1100
. . . . N 38, 21, 16

G4 Meshkin-Shahr region, Ardabil province, northtrafdran E 47 31,56 1304
. . . . . N 38, 10, 22

G5 Ivrigh region, Ardabil, Ardabil province, nortlest of Iran E 48 30, 54 1419

3. Results

Mitotic chromosomes of the fivie. dubiumpopulations are shown in Figure 1, and karyotypiaracters of the
seven mitotic chromosomes are shown in Table 2l8Nfzita on karyotype formulae, difference betwedative length
of the longest and the shortest chromosomes, ftotal percentage, ratio of the longest to the slsbxdbromosome,
intra-chromosomal and inter-chromosomal asymmaeitices for each population are presented in Table 3
Results showed th&. dubiumis a diploid species with 2n=2x=14 chromosomess T$1in agreement with finding of
Lavania and Srivastava (1999). Mean arm ratio irmfechromosomes ranged from 1.81 in chromosome222o in
chromosomes 1 and 5. Karyological characteristi@dl anaterials studied were similar to each otenyvever, there
were some variations among populations on chromesam ratios and relative lengths. For exampleymiosome 3
in the population G3, chromosome 6 in the poputa@a and chromosomes 7 in populations G2 and Galradatio
values smaller than 2.00, However; the respecteghotisomes in other populations had arm ratio vadweater than
2.00 in all of the populations (Table 2).

According to relative length of chromosomes, theege some variations among populations. Chromosbme
was the longest chromosome in all of the populatexcept for G1 and G3 whereas chromosome 7 wasrihbest
one in all of the populations (Table 2). The NORioa was seen on the end of short arm of chromosbme few
metaphase cells probably due to extra chromosomigagion.

In general, the karyotype of this species consisfesbven pairs of submetacentric chromosomesanithratio values
greater than 1.81. Lavania and Srivastava (19%®) r@ported seven pairs but four were of metaceatr three were
of submetacentric with the arm ratio values betwkdi and 2.56 in the karyotype of this species.

According to asymmetry indices, the category opaljpulations was same and placed on 3A class bbBts (1971)
asymmetry categories with minor variations amormgpbpulations (Table. 3) which was similar with\po&is reports
(Lavania and Srivastava, 1999).

4, Conclusions
It can be concluded that these populations showerslity in karyological characteristics with otherpplations

and this biodiversity may be existed in pharmacalititnd medicinal characters of these populatithveg, needs to be
conserved and utilized properly.

R. Madadi et al., Karyotype study in several popafes of Papaver dubium from North West of Iran
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G3

G5

Figurel. Somatic metaphase chromosomd2aplaver dubiunstained with aceto-iron-hematoxilin.
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Table 2. Karyotype characteristics of seven mitotimmosomes in five diverse populationg®apaver dubium

Length of

Chr.  Pop. type Short armrn)  Long arm 1m) ((:hro)mosom Relative length ﬁ\rdrgx Ratio
um

Gl sm 1.60 +0.06 3.72+0.24 5.32+0.29 15.67220 2.32+0.12
G2 sm 1.34 +0.07 3.00+0.16 4.34+£0.22 14.99490 2.27 +£0.09

1 G3 sm 1.65+0.12 3.75+£0.25 5.39 +0.45 16.14360 2.27+0.11
G4 sm 1.53+0.05 3.54+0.16 5.07 £0.19 16.86340 2.32+0.09
G5 sm 1.75+0.03 3.70+0.24 5.45 +0.25 16.9537 0 2.12+0.13
mean 1.57 £ 0.07 3.54+0.14 5.12+0.20 16.1244 0 2.27 +0.05
Gl sm 1.91+0.16 3.29+0.20 5.20+0.33 15.32540 1.77 £0.12
G2 sm 1.64 +0.06 3.04+0.11 4.67£0.15 16.18360 1.87 +0.06

5 G3 sm 2.08 +£0.33 3.77+£0.54 5.85+0.86 16.80880 1.85+0.13
G4 sm 1.61+0.05 3.02+0.10 4.63+0.13 15.42140 1.89 +0.07
G5 sm 1.78 +0.07 3.05+0.22 4.83+0.28 14.99460 1.70 £ 0.07
mean 1.80 £0.09 3.23+0.14 5.04 +0.23 15.74380 1.81 +0.03

R. Madadi et al., Karyotype study in several popafes of Papaver dubium from North West of Iran
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G1 sm 1.51+0.10 3.66 £ 0.25 5.17+0.34 15.153%70 2.42 +0.05
G2 sm 1.36 £ 0.05 294 +0.12 431+0.15 14.871%0 2.17+0.08
3 G3 sm 1.73+£0.11 3.30+0.31 5.03+0.37 15.17380 1.93+£0.17
G4 sm 1.42£0.04 3.07+0.12 448 +0.12 14.93180 2.18+0.12
G5 sm 1.38 + 0.07 3.27+0.13 4.64 +£0.20 14.45220 2.39+0.08
mean 1.48 +0.07 3.25+0.13 4.73+0.18 1491260 2.22+0.08
G1 sm 1.61+0.09 3.28+0.27 4.89+0.34 14.36460 2.03+0.12
G2 sm 1.38 £ 0.07 2.91+0.08 429+0.14 14.84280 2.14+0.08
4 G3 sm 1.34+£0.10 3.44 +£0.32 4.78+0.42 14.26240 254+011
G4 sm 1.40£0.05 2.97 £0.06 4.37+0.10 14.56180 2.14+0.06
G5 sm 1.43+£0.05 3.22+0.12 4.65+0.16 14.502% 0 2.25%0.05
mean 1.43 +0.05 3.16 +0.10 4.60+0.12 14.5016 0 2.22+0.09
G1 sm 1.38 + 0.06 3.16 £0.17 454 +0.21 13.4434 0 2.30+0.10
G2 sm 1.25+0.05 2.69+0.08 3.94+£0.12 13.64140 2.18 +0.09
5 G3 sm 1.47 £0.17 3.27+£0.32 4.74 +0.47 14.00180 2.28+0.16
G4 sm 1.32£0.06 2.75+0.10 4.06 +0.09 13.54180 2.15+0.18
G5 sm 1.27 £0.04 3.09+0.12 4.36+0.14 13.60240 2.43+0.08
mean 1.34+£0.04 2.99+0.11 4.33+0.15 13.6516 2.27£0.05
G1 sm 1.50 + 0.09 3.00+0.18 4.50+0.25 13.25080 2.01+0.09
G2 sm 1.20 + 0.07 2.60+0.10 3.80+£0.13 13.13160 2.22+0.11
6 G3 sm 1.17+£0.11 2.94+0.28 4.11+0.39 12.253%70 2.51+0.09
G4 sm 1.33+£0.04 2.55+0.10 3.88+0.11 12.92160 1.93+£0.10
G5 sm 1.34+£0.03 2.86 £0.07 4.20+0.10 13.14260 2.13+£0.05
mean 1.31+0.06 2.79+£0.09 4.10+0.12 12.94180 2.16 £0.10
G1 sm 1.35+0.06 3.00+0.17 4.35+0.22 12.82180 2.23+0.09
G2 sm 1.28 + 0.08 2.29+0.06 3.57+£0.12 12.351% 0 1.83+0.09
7 G3 sm 1.08 +0.10 2.69+0.27 3.78 £0.37 11.397/00 2.48 +£0.08
G4 sm 1.28 £ 0.05 2.26 £0.09 3.54+£0.12 11.77180 1.78 £0.09
G5 sm 1.31£0.04 2.67+0.12 3.98 £0.16 12.381%0 2.03+0.04
mean 1.26 £ 0.05 2.58+0.14 3.84£0.15 12.1450 2.07+£0.13

+: mean * standard error; sm = submetacentric

Table 3. Karyotype formulae (KF), Difference betweelative length of the longest and the shortesbrmosomes
(DRL), Total form percentage (TF), Ratio of the dest to the shortest chromosome (R), the intrarobsmmal
asymmetry index (Al), the inter-chromosomal asymmnigtdex (A2), and Stebbin’'s asymmetry category)(8irfive

populations oPapaver dubium

Pop. KF TF DRL R Al A2 ST
G1 7sm 31.97 2.85 1.22 0.53 0.08 3A
G2 7sm 32.65 3.83 1.31 0.51 0.09 3A
G3 7sm 31.24 5.41 1.55 0.55 0.15 3A
G4 7sm 32.93 5.09 1.43 0.50 0.12 3A
G5 7sm 31.97 4.57 1.37 0.53 0.10 3A
mean 32.15 4.35 1.38 0.52 0.11 3A
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The effects of lead (Pb) pollution caused by vehi&s on the pollen germination and pollen tube growth
of apricot (Prunus armeniaca cv. Sekerpare)
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Abstract

In this study, the effects of lead pollution caussdvehicles on the pollens of apricot trees alangn km
highway between Isparta city center and Sileymamita University were investigated. Lead pollutidecreased the
pollen length, pollen width, pollen germination gemtage and pollen tube growth in comparison witie pollens of
control group. In addition, the mentioned polluticaused a variation on the pollen types.

Key words: Apricot, Pollution, Heavy Metal, Lead, Pollen

0

Tasitlarin sebep oldwgu kursun (Pb) kirlili ginin kayisi (Prunus armeniaca cv. Sekerpare)'da
polen ¢cimlenmesi ve polen tipu galimi Gzerine etkileri
Ozet
Bu calsmada, Isparta ilsehir merkezi ile Silleyman Demirel Universitesi andaki 10 km’lik yol boyunca
siralanan kayisigaclarinin polenleri Gzerine gélarin sebep oldgu kursun kirlili ginin etkileri argtirilmigtir. Kursun
kirlili gi, kontrol grubu polenleri ile kadastirildiginda polen boyu, polen eni, polen ¢imlenme ylzdespolen tip
blylmesini azaltngtir. Dahasi, s6z konusu kirlilik poleskillerinde de dgisime sebep olmyiur.

Anahtar kelimeler: Kayisi, Kirlilik, Agir Metal, Kugun, Polen
1. Giris

Bilindigi gibi, cevresel sorunlar tum diunyada gidwibi Glkemizde de guinlik yam problemleri arasinda ilk
siralarda yer almaktadir. Bu problemlerin bazitdtki 6rtistiniin tahrip edilmesi, erozyon, carpiktesme, endistride
kullanilan kimyasallar, termik ve nikleer santralle hava kirliligi seklinde siralanabilir (Aslan vd., 2005). Yillar
boyunca birgok gejmis tlkede oldgu gibi Ulkemizin ¢cevresel politikalari da bu promlere kalici ¢cozimler Gretmeyi
basaramamytir.

Ozellikle yirminci yiizyihn ikinci yarisinda endiistgelisimine bali olarak ortaya ¢ikan ve artarak devam
eden hava kirligi ginimuzde butin canlilar tehdit eder bir durugemistir. Bu tehdit ekosistemlerin primer
ureticileri konumundaki bitkiler tizerinde ¢ok daflaaladir (Munzurglu ve Gir, 2000). Ulkemizde hava kirfilnin en
biylk kaynaklarindan biri motorlugidlarin egzoz gazlarindan ¢ikan kundur. Kusun birkag bin yildan beri insanlar
icin 6nemli bir metal olmgtur (Harrison vd., 1981). Kgun dgiada organik ve inorganik halde bulunmaktadir.
Inorganik kusun bilesikleri saf metal, bilgik ve algim halinde bulunurken, organik kum bilesikleri ise kugun
alkilleri halinde bulunur ve bunlar kaynama noktaldistiik oldusundan kolaylikla buhartarak havaya kagirlar
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(Karademir ve Toker, 1995). Kgunun toprga ve atmosfere gegi farkli yollarla olmaktadir. Bunlar termik
santrallerin, endustri kurylarinin bacalarindan vestdarin egzozlarindan ¢ikan dumanlar, lehim, alayah elektrik
ve petrol sanayine ait atiklar ile pestisitlerdBaggidger, 1995; Kiran veSahin, 2005). Bitkiler agisindan lkwm
tehlikesi 1923 yilinda otomobil yakitina tetraatileklenmesinden beri devam etmektedir. d6na belli oranda katilan
tetraetil motordaki vuruntu sayisini etkin bakilde ayarlayabilmektedir. Tetraetil'in aymasindan olgan kugun, etil
radikaline ve kwun metaline aysarak yanma gazlari ile havaya atilmaktadir (PunesMackenzie, 1969). Son
yillarda alinan bir takim 6nlemlere ve dizenli digére r&gmen ginimizde pek cok Ulkede ¢umun sebep oldiu
kirlilik problemi hala tam olarak ¢éziimlenemeitiri (Sharma ve Dubey, 2005).

Kursunun yaunlugu kayn&inin gucu ile orantilidir. Dgal olarak kugun yoggunlugu kayngindan
uzaklatikca azalmakta, yakjkca ise artmaktadir. Orgm atmosferdeki kyun yogunlugu tasitlarin kullandgl
yollardan uzaklgtikca hizla azalmaktadir. Bu durum bitkilerin kun icergine de yansimaktadir (Wheeler ve Rolfe,
1979; Albert ve Badilla, 1991). Bitki kdkleri veoshalar aracifityla bitki icerisine giren kuwun, bitkinin deisik
kisimlarinda birikir ve besin zincirine girerek dgl olarak veya solunumla gaudan insan s@ugini etkileyebilir
(Onar ve Temizer, 1987; Toker, 1988). Kumun sebep oldiu hastaliklarin banda kemik, sinir, bébrek ve kalp-damar
hastaliklari gelmektedir (Friberg vd., 1986; Ursimg vd., 1997). Bundan dolayl da insan ¢evresindeslbmentin
oranini izleme ihtiyaci duyngtur (Corn, 1993).

Her ne kadar kyun bitkilerde d@al olarak bulunsa da bitki metabolizmasi i¢in gérbk element dgildir
(Yassoglou vd., 1987). Bitkilerdesias kursun alinimi cgitli fizyolojik mekanizmalarla engellenmektedir (Msu vd.,
1995), fakat yinede bitkiler belirli miktarlarda igunu almakta ve géli dokularinda depolayabilmektedirler (Sawidis
vd., 1995; Xiong, 1997). Kgunun o6zellikle belirli dozlardan itibaren bitkileelli fizyolojik fonksiyonlari ve
biyokimyasal olaylari direkt veya dolayli olaralkigdigi bilinmektedir. Bitki dokularinda kgun birikimi fazla olursa
tohum cimlenmesi (Azmat vd., 2006), fide blyumésrgn ve Munzurglu, 2004), mineral besin alinimi (Kopittke vd.,
2007), terleme (Rolfe ve Bazzaz, 1975), fotoseflazys vd., 1998), enzim aktivitesi (Van AsscheQligsters, 1990),
nikleik asit yapisi (Eichhorn vd., 1985), klordfiyosentezi (Symeonidis ve Karataglis, 1992) veomhodlinme (Kiran
ve Sahin, 2005) gibi cok sayida olay olumsuz ydndeletki. Bunlara membranlarda hasar (Kennedy ve Qoesa
1989), hormon dengesinin bozulmasi ve sikisinin desismesi (Zengin ve Munzughu, 2004) gibi fizyolojik olaylar
da eklenebilir.

Kursun sadece vejetatif organlarigile ayni zamanda generatif organlari da etkilemdiktePolenler kugun
kirlili ginden en cok etkilenen yapilaringmada gelmektedir. Polen ¢imlenmesi ve tiip biylragsosfer, gir metaller,
pestisitler ve asit yamurlari gibi ¢aitli cevresel kirleticilerin biyolojik aktivitelerin belirlenmesinde kullaniimaktadir
(Tuna vd., 2002; Gur ve Topdemir, 2005)giIA metal biriktiren polenler bir alerjen olarak gér yapmakta ve
insanlarda astim gibi ¢#i alerjik problemlere sebep olmaktadir (Navazid., 1998; Polovic vd., 2004). Laboratuvar
sartlarinda yapilan ¢aimalarla toksik seviyedeki kgwin iyonlarinin polen ¢imlenmesi ve tip blyimesimjelledgi,
polen tipunidn ultrastrokttrind boZluuzun zamandan beri gayet iyi bilinmesineskaf(Chaney ve Strickland, 1984;
Sowidis ve Reiss, 1995; Gir ve Topdemir, 2008)fleain egzoz gazlarindan kaynaklananskaun polen cimlenmesi
ve tlip buyumesi Uzerindeki etkileri yeterince ijlirmemektedir. Trafin yogun oldigu bolgelerde yegen bitkilerde,
kursunun yapraklarda birikerek toksik duzeylerestia ve polen cimlenmesi ile tip blylimesini engegiedinirli
sayidaki cakbma ile gosterilmitir (Krishnayya ve Bedi, 1986; Ycel, 1996).

Bu calsmanin amaci, motorlu galarin sebep oldgu kursun Kirlili ginin kayisi polenlerinin bazi morfolojik
parametreleri Uzerindeki etkilerini gtamak ve yeterince aydinlatiimagnolan bu konunun biraz daha acgdi
kavusturulmasina hizmet etmektir.

2. Materyal ve yontem

2.1. Ornekleme alanlari ve érneklerin toplanmasi

Incelenen kayisiRrunus armeniaca.. cv. Sekerpare) tiiriine ait gicek ornekleri 3 Nisan 2086hinde
toplanmgtir. Ornek alimi Isparta ilsehir merkezi ile Sileyman Demirel Universitesi amda kalan 10 km'lik yol
boyunca gercekigirilmistir. Yol boyunca, biri Gniversite gii digeri sehir merkezi olmak Uzere toplam 2 istasyon
belirlenmitir. Bu istasyonlardaki gaglarin farkl bolgelerinden en az 10 gicek @ir@linmstir. Ornekler toplanirken,
agaclarin yola en yakin olan dallarindan 6rnek alsma dikkat edilngtir. Polietilen pgetlere konularak
numaralandirilan cicekler laboratuar ortamina tetiis ve bir bolimi polen morfolojisini belirlemek ictmerbaryum
materyali haline dongitiriimdstir. Kontrol grubuna ait cicek drnekleri ise anday® km mesafede bulunan bir tarladan
alinmstir.
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2.2. Polen preparatlarinin hazirlanmasi

Polen preparatlari, herbaryum materyali halinerggti 6rneklerden Wodehouse (1935)'un metoduna gore
hazirlanarak, bazik fuksin ile boyargtm. Her bir istasyona ait toplam 50 polenin ekvatove polar uzunluklari
Binokuler Olympus ardgirma mikroskobu kullanilarak immersion objektiflQ0 x) ve okiler mikrometre (10 X)
yardimiyla élcuimetar.

2.3. Polen ¢cimlenmesi

Polenler, Brewbaker ve Kwack (1963) kultir ortanargmlendirilmitir. Her bir lam Gzerine 5@l kultdr
ortami damlatilarak, stereo mikroskop altinda kteiri igne yardimiyla anterden alinan polenler bu ortamidige
homojen birsekilde daitilmistir. EKim yapilan lamlar, tabani islak bir filtregedi ile kapli petri kabi icerisindeki cam
cubuklar Gizerine yeréirilmi stir. Petri kutusunun kaga kapatildiktan sonra inkibatdre kaldingnwe 22 + 1°C’de ve
karanlikta 3 saat bekletilgiir. Stire sonunda inkiibatérden ¢ikarilan lamlariageki kiltir ortamlarina birer damla %
10’luk etanol damlatilarak fiksasyoglemi yapilmstir. Fiksasyonglemini tamamlandiktan sonra lamel kapatgme
Isik mikroskobu altinda polenlerin ¢imlenme ylizdelegi tiip uzunluklari belirlenngir (Shivanna ve Rangaswamy,
1992).

Tum deneyler 3 kez tekrarlarghir. Tim parametrelerle ilgili istatistiki gerlendirme SPSS programi kullanilarak
Duncan’s multiple range testine gore gercstiiémi stir.

3. Bulgular

Kayisi polenlerinin bazi morfolojik parametreleddiine taitlarin sebep oldgu kursun kirlili ginin etkisi ile
ilgili bulgular Tablo 1'de gdsterilngtir.

Tablo 1. Kayisi polenlerinin bazi morfolojik parametrelégerine kugun (Pb) kirliliginin etkisi

Parametre I. istasyon Il. istasyon
Kontrol
Polensekli (P/E) suboblata (0.876) suboblata (0.870) oblata-sphal¢@d915)
Polen boyu (um) *39.0+2.8° 33.5+1.3 32.5+2.2
Polen eni (um) 44.5+1.8° 38.5+1.72 35.5+2.8
Polen cimlenme (%) 93.6+1.5° 45.8+1.9 16.8+1.4%
Polen tiip uzunlusu (um) 269+47.4° 147+31.% 62+27.8°

* Her bir parametre satirinda ayni harfle gésterdeserler arasindaki fark 0.05 diizeyinde 6nemsizditan8art sapma

I. istasyona ait polenler kontrol grubu polenleghidgibi suboblataekilli iken (Sekil 1a), Il. istasyona ait
polenler oblata-spheroidsékilli olmustur (Sekil 1b). Polen boyu ve eni ise I. ve Il. istasyamal ait 6rneklerde kontrole
gore belirgin birsekilde azalmytir. Diger taraftan, |. ve Il. istasyona ait polenlerin @gnme yuzdeleri ve tup
uzunluklarr da kontrol grubuna gore dikkatezelebir sekilde azalmytir. S6z konusu parametreler lizerinde en bariz
azalma Il. istasyona ait 6rneklerde gozlegtm{Sekil 1c ve d).

4. Sonuglar ve tartisma

Isparta ili gerek bunyesinde barindfgdiSileyman Demirel Universitesi ve askeri kugldm nedeniyle
gerekse de Barla vegidir gibi turistik ilgelerinden dolayi ygun bir ara¢ trafiine sahip olan illerimiz arasindadir.
Ayrica, Isparta karayolu utlkemizin sebze ve meywgyacinin 6nemli bir bdlimini katayan Antalya iline gegi
konumu olgturdusundan trafik kokenli kirlenme kacinilmaz olmaktadsiileyman Demirel Universitesi kampisu ile
sehir merkezi arasindaki 10 km’lik yolun giinde axtah 1704 otomobil, 166 otobls, 972 kamyon ve 3dlak Uizere
toplam 2876 arac tarafindan kullangdikarayollar tespit raporundan agilanaktadir (Cavsoglu vd., 2005). Bu
nedenle de bu guzergah Gzerinde yer alan bitksdrde trafik kokenli kirlenme hat safhaya ¢ikmaktad

Cavuyoglu vd. (2005) ile Cawgoglu ve Cavygoglu (2005)'nun s6z konusu yolda bulunan ¢cam, seévisedir
agaclari ile yaptiklari ¢agmalari da bunu divular tarzdadir. Bu agairicilar Taramal Elektron Mikroskobu (SEM)’na
bagli EDS (elektron dahm spektroskopisi) analiz cihazi ile yaptiklareligmalarinda her ¢ bitki tdrinin
yapraklarindaki kuun miktarinin tniversitedegehir merkezine dégru gidildikge arttgini tespit etmilerdir. Arastirma
sonucunda en az kum Kkirliligine Suleyman Demirel Universitesi kampus giilen (l.istasyon) toplanan yaprak
orneklerinde, en yuksek kum Kkirliligine ise sehir merkezinden (V. istasyon) toplanan yaprak Kerende
rastlanilmgtir. Universite girfinden toplanan yaprak érneklerinde gwmr miktarinin az olmasinin birinci nedeni olarak
Universiteningehrin dsinda yer almasindan dolayi trafikgumlugunun azalmasi, ikinci nedeni olarak ise bu bélgenin
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Sekil 1. Kayisi polenlerinin morfolojik yapisa. kontrol grubuna ait polegekli, b. Il. istasyona ait polegekli, c.

kontrol grubuna ait polen tipu uzugly d. Il. istasyona ait polen tipl uzugiu

etrafinda higbir yerlgm alaninin bulunmamasindan dolay! hava sirkilaggolyi olmasi gosterilngtir. Zira, hava
sirkiilasyonunun iyi olmasi araglarin egzozlarindan gazlarin birikmeden kolaylikla atmosfere {aglarina imkan
verecektir. Sehir merkezinden toplanan yaprak orneklerindestur miktarinin fazla olmasi da bu sracilarin
tespitlerini dg@rulamstir. Ciinki,sehir merkezine dgru yaklgtikca gerek ara¢ gerekse de ygrebirimlerinin sayisi
artmakta, bunun sonucu olarak da araclarin egaodan cevreye yayillan kum miktari artmakta ve yegin
birimlerinin hava sirkiilasyonunu azaltmasindan gotia biriken kugun ve dger gir metal iyonlari cevredeki bitki
ortlsu tarafindan tutulmaktadir.

Diger yandan, s6z konusu yolda bulunan kaygsickarinin polenleri tizerine silarin sebep oldgu kursun
kirlili ginin etkisini aratirdigimiz bu cagmamiz ile yukarida s6zi edilen gahalar arasinda bir paralellik
bulunmaktadir. Zira yapgtimiz calgmada universite giginden (1. istasyon)sehir merkezine (Il. istasyon) dou
gidildikce kusun kirlili gindeki artsa paralel olarak kayisi polenlerinin morfolojik yaimdaki dgisimlerinde dnemli
derecede arttl tespit edilmgtir. 1. istasyona ait polenler kontrol grubu polemhdeki gibi suboblataekilli iken, II.
istasyona ait polenler oblata-spheroidekilli olmustur. Polen boyu ve eni ise |. ve Il. istasyonlaiadaneklerde
kontrole gore belirgin bigekilde azalmytir. Dahasi, |. istasyondan Il. istasyongidogidildikge polenlerin ¢cimlenme
ylzdeleri ve tip uzunluklar da dikkategee bir sekilde azalmgtir (Tablo 1). Ayrica, ana yola 2 km uzakliktannain
kontrol grubuna ait cicek ornekleri ile belirleneistasyonlardan alinan cicek ornekleri #kagstinidiginda,
istasyonlardan alinan ciceklerin daha kicik ve yigmin egzoz gazlarindan kaynaklanan siyahimsitddaka ile
kapl oldwu gérilmistir.

Kursunun elma (Munzurglu ve Gur, 2000), tatin (Tuna vd., 2002), cam (@&yave Strickland, 1984), rge
ve ladin (Holub ve Ostrolucka, 1984) ile kayisi kieaz (Gur ve Topdemir, 2008) polenlerinde ¢imlenxee tip
biyimesini engelledi daha 6nceki ¢caimalarda tespit edilmgiolup, elde etiimiz sonuclar bu literatir verileriyle
uygunluk icerisindedir. Air metal iyonlari sadece solunumdaki elektrogintea sistemini etkilemez (Larcher, 1995)
ayni zamanda enzim aktivitesini kismen veya tamameftif hale getirerek indirekt olarak bitki blyésini de
engellerler. Enzim aktivitesi ve solunumdaki azatmeabir sonucu olarak polen ¢imlenmesi ve tlip uzarda olumsuz
yonde etkilemektedir (Aydemir vimce, 1988).
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Sonug olarak, tragin sebep oldgu kursun kirlili ginin en aza indiriimesi amaciyla benzine ilave exikugun
miktarinin gelymis Ulkelerde oldgu gibi tamamen kaldirilmasi, araglarda skunsuz benzin ya da LPG kullanimina
gecilmesi, egzoz emisyonlarinin istenegete ¢ekilebilmesi i¢in katalitik konvektdr kullanimn tesvik edilmesi, yol
kenarlarina kwuna dayanikli ve kgun tutucu bitkilerin dikilmesi ve tarimin yol ked@amndan uzak alanlarda
yapilmasi gerekmektedir.
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Abstract

The present study was conducted in the coal mianegs of Jaintia Hills Meghalaya to access the anpa
acid mine drainage oNepenthes khasiartdk. f. an endemic and threatened species of Maghalwhich occur mostly
in isolated pockets of region. Mine drainage orgiimg from coal spoils, leaching of heavy metalsl amuitive
collection of the pitcher of this species, createeere threat to the survival of this hunter plants environs.

Key words: North-Eastern India, Meghalaya, Mining, Acid minaidage, endemism, Insectivorus pitcher plant
1. Introduction

Plants that prey on insects is an ecological enigeealogy and modelling for plant carnivory is ngsary
since insectivorous plants are widespread butreraely rare. These plants absorb a wide vadégiements from
their prey than what was believed previously (Adiag et al 2009). Genusdepenthes iglistributed inNorth East
India, Madagascar, Sri Lanka, North Australia andtB East Asia. (Anonymous 1985).

2. Study Site

Jaintia hills district occupies the eastern paithefstate of Meghalaya in India (Figure 2). e an area of
3819 Knf, which is 17.03% of the total geographical areahef state and forms a contiguous part of the KHills
consisting of northern undulating hills. The regismpredominantly composed of sandstone with atagl seams and
fossiliferous limestone and is also formed of vasioock types with varying lithological charactebsfferent agents of
denudation like rainfall, surface water and temfgei@nditions have played an important role onrtbek types in
moulding the landforms of the area.

The study site is located near Sutnga Elaka otiaatills, at a distance of ca. 120 km away fronillShg, the
capital of Meghalaya. Hillocks and undulating topagghy characterize the landscape of the area. @odhg and
limestone extraction are the major problem resgltmsoil erosion, water pollution and environméntagradation of
the area. The physiography of the study site istimesad in table 1.

Table 1. Physiography of the study site

: Physiography
Study site Latitude Longitude Altitude (m)
Unmined Area (Control) 280.313'N 09528.777E 973
Coal Mining Area 2%1.128'N 09528.606'E 933
Limestone Mining Area 220.552'N 09529.453'E 995

* Corresponding authof Haberlgmeden sorumlu yazar: prasad_mnv@yahoo.com
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Figure 1. Location of study site in north-easterdid
2.1. Soll

The soil is mostly sandy, reddish brown to yellorevkn in colour, acidic, rich in mineral content amidjanic
matter, but deficient in phosphate and potash. hSails are good for the cultivation of banana,apms, arecanut,
betel vines and hill rice in hill slopes and tegac Coal and limestone are the major deposithekoil in the area,
which are important raw material for the manufaetof Portland cement.

2.2. Climate

The climate of Jaintia Hills is subtropical monsimowith distinct alternate wet and dry seasons.e Tiet
season extends from April to October, followed byrg period from November to March. During the wetson the
monthly rainfall ranges from 152 to 756 mm, whitethe dry period it is usually < 50 mm per monithe mean annual
rainfall was 3276 mm during the study period. Retahumidity also exhibited marked seasonal vemmaiand is
closely related to precipitation. The mean montklyperature varied from a maximum of@7n the month of April
to a minimum of 3.2C in December.

2.3. Mining activities

Mining operations in Meghalaya is being done mainith the most traditional and unscientific methaohsl
have led to massive environmental degradatioraffécts the land, water and community health, paldrly when the
ecological and occupational considerations aregi@n due importance. Extraction of coal in Jairtills is done by
primitive mining method commonly known as ‘rat-Hateining. In this method, the land is initiallyedred by cutting
and removing the ground vegetation, and then pitging from 5 — 100 frare dug vertically in the ground to reach the
coal seam. Thereafter, horizontal tunnels are nredehe seam for extraction of coal, which isumbt back to the pit
by using a conical basket or a wheelbarrow. Thereemirocess of mining is done manually employingabm
implements. While digging the pits, the piecesaif and rocks above the coal seams are thrownazaptily outside
the pit creating coal mine spoils that cause lagpe destruction to the surrounding agricultunalpiand and
vegetation, often beyond replenishment.

Acid mine drainage caused by the weathering of tiyreaterials associate with coal that are expdeeair
and water during mining process are the primanseaf threat to the habitat dfepenthes The chemical reactions
that result in the formation of AMD can be reprdedras follows:

M.N.V. Prasad et al., Coal mining and its leachate potential threats to Nepenthes khasiana Hadlédpenthaceae) that preys on insects - an
endemic plant in north eastern India
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Due to oxidation of pyritic material from the abanéd coal mines, acid mine drainage results posing
environmental problems. The rate of pyrite oxidatis influenced by iron and sulphur oxidation, fatarly
Thiobacillus sp. @hemoautotrophic acidophilic bacteria (Sa&dral, 2008).

3. Results
3. 1. About Nepenthes khasiana - the pitcher plaattpreys on insects

Nepenthes khasianaelongs to the monogeneric family Nepenthaceab aliibut 70 species, and are mostly
found in Indo-Malaya and Madagascar. One spesidsund in Meghalaya, India. It is erect, progtrat scandent
evergreen under shrub, up to 4 m; leaves 5-50 -8 &, oblong-lanceolate or oblong-oblanceolatejdnate, base
attenuate, amplexicaulous, glabrous, often redgigbhers subcylindric, 10-20 x 3-7 cm, constrictedards mouth;
racemes up to 70 cm long; flowers 0.5-1.5 cm a¢reenish-red or greenish-brown; capsules 2-3amy, lellipsoid-
oblong, supported by the perianth; seeds 0.5 tei.Tong, spindle shaped. The flowering and fngitseason is from
June to December (Haridasan and Rao, 1987; Josepboseph, 1986; Rogers and Gupta, 1989; Choudfg; Mao
and Kharbuli, 2002; Rashi Devi, 2004).

3.2. Ecology

The species is found growing on rocky or sandy pteknd along hill streams facing west or nortitrene
humid conditions and well-drained soils are neagsd$ar the growth of this species. The ideal hutyidand
temperature is from 70 to 90 % and 18 td@&espectively. The tribes of Meghalaya calldtigusly and the names
are given in table 2.

Table 2. Local name diepenthes khasianged by the tribes of Meghalaya.

Name of the tribe Local name Meaning of the name
Khasi Tiew-Rakot Demon-flower or a devouring plant
o Kset — net with a lid and Phare — fly or a devioe f
Jaintia Kset Phare L
trapping insects
Garo Memang-Koksi Basket of the devil

3.3. Folklore and Medicinal Use

It has been observed that this species is usedresliwine among the indigenous community of Megfeafar
various ailments. The Khasi and Jaintia traditidvieldicinal Practitioners (TMP) prescribe the fl@idm the unopened
pitcher of the plant to diabetic patients and atteiffering from difficulties in urination; whildvé Garo TMP apply the
crushed powder of the pitcher to affected partiepfosy patients. The present study indicatesttteamedicinal uses
of this species vary from community to communitgl drom place to place. In Malaya, the local dosteere found to
use water of the pitcher as eyewash or on inflask@@l Recent study on exploration of medicinahpdaof the state by
the Centre for Environmental Studies, North-EastéithUniversity, reported that this species is diges a medicine in
the south precipitatious region of Meghalaya, ctt@rized by steep slopes and heavy rainfall, whichudes Southern
part of West and East Khasi Hills, part of Jairils and a small part of South Garo Hills Distri{@ynsonget al,
2006).

M.N.V. Prasad et al., Coal mining and its leachate potential threats to Nepenthes khasiana Hadlédpenthaceae) that preys on insects - an
endemic plant in north eastern India
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Figure 3. a) Habitat dflepenthes khasiaraan endemic to Jaintia hills in Meghalaya, India
b-c) Rat-hole mining of coal and coal product hete (Acidic substance) posing threat to its sualviv
d-f) Nepenthes khasianasith toxicity symptoms (necrotic spots on leaf gias and pitcher

4. Conclusions

Nepenthes khasiana the only insectivorous pitcher plant of Indiais critically endangered and reported to
have medicinal properties (Jain, 1987; Jeetval, 2007). The phenomenal increase of commercialasienfior herbal
drugs, dependence on material harvested from tlie and their unsustainable harvesting has le@pidrdepletion of
the species in its natural habitat (Devi and Vempad02006). The species is also in great demanddmrnamental
value among city dwellers and has thus led toutthér exploitation. Balakrishnan (1983) reportedt this species
become endangered due to constant and recklegstanl for its curious pitcher. The rampant codhing, which
become impoverished presenting a very rigorous iiondfor the growth with necrotic spots on leaf ngia and
drastically affect the regeneration of this species

M.N.V. Prasad et al., Coal mining and its leachate potential threats to Nepenthes khasiana Hadlédpenthaceae) that preys on insects - an
endemic plant in north eastern India
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The acidic nature and low nutrient level of soildoal mining area is due to the sulphur contenirapnut
from the acid mine drainage. Plants that preynsedts are well adapted to grow in places whersdhés thin or poor
in nutrients, especially nitrogen, such as acidigsband rock outcroppings. Although in vitro progémn has been
attempted the reintroduction to nature is not ss&fte in large scale (Redwood and Bowling 1990hBiget al, 1991,
Latha and Seeni, 1994) Hence, adequate measurehbmusiken to conserve thisdtanical and ecologicaturio”
through appropriate approached and regulatory mstho
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Abstract

This research was carried out in valley of Kibilage belonging to Mamak district which about 20 kouth-
east of Ankara province. 1215 plant specimens vwoeiéected from the area between July 2004 — May6200
Identification of the specimens revealed the preserf 628 taxa belonging to 343 genera in 81 fasiCryptogamae
are 7 taxaspermatophytare 619 taxaRteridophytaare 7 taxaGymnospermaare 2 taxa, anAngiospermaare 619
taxa). 72 taxa are new records for B4 square. & wft67 taxa determined in the research area {¥9)Gre endemic
for Turkey. The scattering ratios of the taxa tog phytogeographical regions are as follows: Irdnmanian elements
are 124 taxa (19,74%), Mediterranean elements areta (8,12 %, 18 of these belonging to the E. iMednean
elements), Euro.-Sib. el. elements are 66 taxeb (W), 3 of these belonging to the Hyrcano — Euxid &nof these
belonging to the Euxin element), widespread andrstivhich their regions unclarified are 387 taxh g2 %).

Key words: Flora, Kibris Kéyu, Valley, Mamak, Ankara, Turkey

0

Kibris Koy Vadisi (Mamak-Ankara, Turkiye) florasi

Ozet

Arastirma, Ankara’ nin 20 km gineydosundaki Mamak ilcesine pla Kibris koyu vadisinde
gerceklatiriimistir. Calisma alanindan 2004 — 2006 yillar arasinda 1215 bitkezi toplanmstir. 81 familya ve 343
cinse ait, 628 tir ve tlralti takson tespit ed§tini Egreltiler 7, acik tohumlular 2, kapali tohumlulaei§19 takson
icermektedir. 72 adet takson B4 karesi icin yenjitta. Toplam 67 takson Trkiye icin endemiktirndemizm orani
910,67’ tir. Taksonlarin fitogmafik bolgelere gore dalimi isesodyledir: 124’ sifran-Turan elementi (% 19,74), 51’ si
Akdeniz elementi (% 8,12; 18’ si @a Akdeniz elementi), 66’ si Avr.-Sib. elementi (%,%; 3’ U Hirkano — Oksin, 1"
Oksin elementi), 387’ si cok bolgeli ve bolgesiitbehemeyen (% 61,62) taksonlardir.

Anahtar kelimeler: Flora, Kibris Koy, Vadi, Mamak, Ankara, Turkiye
1. Giris
1-1. Alanin Cgrafi Konumu ve Ozellikleri

Calisma alani Ankara ili sinirlari icerisinde Mamak #¢&n giineydgusunda, Samsun yolu lUzerinde Kgya
sapginin 5 km giineyinde, 3%0’ 00" — 39 52’ 32" kuzey enlemleri ile 3259’ 25” - 3% 02’ 48” dasu boylamlar!
arasinda yer almaktadir. Vadinin @oltusu, gineydgu - kuzeybati yonindedir. Alanin sinirlari kuzeytbatKibris
koyl, Kavak deresi, Asarkaya, kuzegdda Kartalkayasi mevkii, guneyslada Kilisepinari, Uvenizintepe,
guneybatida Cehrelik mevkii ve Cellinin kayasiniiciae alacakekilde sinirlandirilmgtir. Calsma alaninin kaplagd
alan yaklaik olarak 4.26 krhdir. Cevresi ise yakiak 12 km’ dir. Alanin uzunlgu ise yaklaik olarak 5.35 km,

* Corresponding authof Haberlgmeden sorumlu yazar: serdaraslan@ymail.com
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gengligi ise 500 m ile 800 m arasinda gilgnektedir. Alanin en alcak yeri kuzeybati ucundalgak 1000 m
ylikseklikte olan Kavak deresi, giineyioucunda 1427 m yiikseklikte olan Uvenizin tepeisi’ d

Calisma alanina en yakin yeglm yeri vadinin kuzeybatisinda yer alan Kibris kéyi Calsma alani P.H.Davis’ in
kareleme sistemine gore B4 karesi icerisinde ymaktadir Sekil 1).

1-2. Jeolojik Yapi ve Toprak Ozellikleri

Kibris Vadisini olgturan kayalar, Orta-Ust Triyas donemine ait (24@10 milyon yainda) denizlerinde ¢okelmi
sedimentlerin jeolojik zaman boyunca gigkli ge usramalarn ile sekillenmiglerdir. Paleozoik jeolojik zamaninin
Karbonifer ve Permiyen zamanli (360 — 260 milyoh anasi dgisik yaslarda) kirectar bloklari yer almaktadir.
Kiregtas! bloklari oldukga karstik ve erime daklu oldugu igin, vadi yamacinda bir cok gara &zi barindirmaktadir
(Atabey, 2004). Cayjma alanindaki hakim toprak grubu giplak kayalam@ozlardir. Ayni zamanda alanda gorulen
diger toprak gruplari koltivyal topraklar ve kahvereagnan topraklaridir (Anonim, 1992).

L
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Sekil 1. Calgma alaninin sinirlarini gosteren uydu gorintisélaein cgrafi konumu

( Calisma alani smm@ Yerlesim yeri; E Mevki)

1-3. Iklim

Kibris Koyl vadisi, Ankara istasyonuna gore “yaurdk, alt cok sguk, akdeniz” biyoiklim katina girerken,
Elmada& istasyonuna gore “yari kurak, Ust ¢olgsk, akdeniz” biyoiklim katina girmektedir (Akman999). Aratirma
alaninin gevresindeki istasyonlarin rasat sonug@agore toplam en yuksek yillik §a 422.4 mm ile EImads da
gorilmektedir. Ankara istasyonunda ise toplam kyjagis 400.2 mm’ dir(Anonim, 2006). Her iki istasyondaki §&
rejimi (1.K.S.Y.) seklinde ve dgu Akdeniz y&is rejiminin 2. alt tipine girmektedirgkil 2).

1-4. Alanin Onemi

Kibris Vadisi, Kibris Koyl dayagma dernginin talebi Gzerine 1995 yilinda Kultir BakahliAnkara Kaltir
ve Tabiat Varliklarini Koruma Kurulu karariyla, Derece Arkeolojik Sit Alani olarak tescil edilgtir. 1996 yilinda ise
ayni kurul 1. Derece Arkeolojik Sit Alani sinirlam aynen Dgal Sit alani sinirlari olarak da tescil edilmeskaear
vermistir. 2004 yili Nisan ayinda alinan kararla Arkeddpit serhi, tescili yapilan alanlar haricinde kaldirgmancak
1. Derece Dgal Sit tescilinin devami gganmstir (Atabey, 2004).

S. Aslan et al., Flora of Kibris Kdyl Valley (Marahkara, Turkey)
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a b c d e a b c d e
Ankara 891m  (32-32) 11,8°C  400,2mm Elmadag 130m  (18-14)  10,1°C 4224 mm

Sekil 2. Ankara ve Elmadgistasyonlarina ait iklim diyagramlar
1-5. Alandaki Arkeolojik Kalintilar

Vadinin tabaninda Kale mevkii denen, derenin hek®rarinda ve 20 m yukseklikteki kaya ytzeyinin heme
hemen ortasinda gal bir mggaranin gzinda, mgaranin girgine dgru esimli 9 basamakl, kayaya oyma Ge¢ Antik
¢aga ait bir merdiven bulunmaktadir (Vardar, 2008&Kil 3). Ayrica Kadinin Kayasi Uzerinde kicuk biegara ve
kayanin tGizerine merdiveseklinde oyulmy bir yapi daha dikkat cekmektedir.

Sekil 3. Kale merdiveni (Kale mevkii) [Serdar Aslan’ agivinden]
2. Materyal ve yontem

Calisma alanina 2004-2006 yillan arasindgzigige zamanlarda toplam 22 kez arazi galasi yapilmasi
suretiyle 1215 bitki 6rng toplanmstir. Orneklerin asillari GAZI herbaryumunda saklaktadir. Orneklerin tanisinda
“Turkiye ve Ege Adalari Florasi Cilt 1-9” (Davis985-1985), “Turkiye ve Ege Adalar Florasi (ek.dit 10" (Davis
ve ark, 1988), “Turkiye ve Ege Adalari Florasi (8k.Cilt 11" (Guner ve ark., 2000), “Avrupa Florailt 1-5” (Tutin
ve ark, 1964-1980), “Irak Floras! Cilt 4” (Gues8D), ‘fran Florasi, Scrophulariaceae I (Rechinger, 198 i)istin
Floras! Cilt 1" (Zohary, 1966), “Rus Florasi Cilt 8Shishkin ve Komarov, 1964), “Rus Florasi Cilt"2&hishkin ve
Bobrov, 1994), “Kibris Florasi” (Meikle, 1977-1985]talya Florasi” (Pignatti, 1982) gibi flora kitapiam yani sira
“AstragalusL. CinsininDasyphyllumSeksiyonunun Revizyonu” (Aytag, 1997RAstragalusL. CinsininOnobrychoidei
DC. Seksiyonunun Revizyonu” (Ekici ve ark, 20053yhopsis ofAcantholimonBoiss.” (D@an & Akaydin, 2007),
“Phlomis L. Cinsinin Revizyonu” (Dadandi, 2002)fFfitillaria L. Cinsinin Revizyonu” (Tejen, 2004); “Dgu
AnadoluDianthusL. Turlerinin Revizyonu” (Dalci, 1986);Nepetal. Cinsinin Revizyonu” (Dirmenci, 2003) Seseli
L. Cinsinin Revizyonu” (Dgan-Guner, 2006), Prunus L. Cinsinin Revizyonu” (Dénmez ve Yildirimh, 2000
“CrataegusL. Cinsinin Turkiye' deki Durumu” (Donmez, 2004)HesperisL. Cinsinin Revizyonu” (Duran ve ark,
2003), ‘Arabis L. Cinsinin Revizyonu” (Mutlu, 2002),Ballota L. Cinsinin Revizyonu” (Tezcan, 2001)T6rdyliumL.
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Cinsinin Revizyonu” (Al-Eisawi ve Jury, 1988)Marrubium L. Cinsinin Revizyonu” (Akgul, 2004),DelphiniumL.
Cinsinin Revizyonu” {larslan, 1996) revizyonlari ve “Ankara cevresindatigen Salix L. (Scgit) tirleri tizerinde
farmasotik botanik ydniinden atemalar” (Arihan, 2003), “Turkiye Orkideleri” (Cuéz, 1998), “Orobanche” (Creutz,
1995) ve “Turkiye Sulak Alan Bitkileri ve Bitki Qiisii” (Se¢men ve Leblebici, 1997)ngilizce — Turkce Botanik
Kilavuzu” (Baytop, 1998), “Botanik Latincesi” (Steg 1973) eserlerinden yararlaniktm. Bitkilerin sinonimlerinin
kontrol edilmesinde “Med-Checklist” (Greuter ve ark984 - 1989) eserinden yararlangtm Tespit edilen sinonimler
ilgili taksondan sonra verilngiir. Ot6r isimlerinin d@ru ve standart olarak yazilmasi icin Brummitt vewb In
yazdgl “Author of Plant Names” adll eserinden yararlamgtir (Brummitt ve Powell, 1999). Zorluk cekilen bazi
Gramineaetrneklerinin tghisinde Delta Intkey v.5.1%eshis programindan yararlanilghr (Dallwitz ve ark. ,2000).
Ayrica bitkilerin tehisinde uzmanlardan da yardim aligim Teshisler sirasinda Gazi'nin (GAZI) yani sira, Ankara
(ANK) ve Hacettepe Universitesi (HUB) herbaryumutaian da yararlanilrgtr.

Calsma alaninin haritasi icinGoogle Earth ve Map Info Professional 7.5 SRRprogramlarindan
yararlaniimgtir. Alanin Jeolojisi ile ilgili bilgiler icin TMMOB Jeoloji Muhendisleri Odasi Haber Bultemden
yararlaniimgtir (Atabey, 2004). Argtirma alaninin toprak gruplarina ait bilgiler i¢ifiarim ve Orman Koyisleri
Bakanlgl Koy Hizmetleri Genel Mudurlgi’ niin Ankara fli Arazi Varligi Rapord ndan faydalanilingtir (Anonim,
1992). Ankara ve Elmadaiklimi ile ilgili meteorolojik veriler Devlet Meteorolojisleri Genel Mudurligl’ nden
alinmstir (Anonim, 2006).iklim ile ilgili verilerin yorumlanmasindaZklim ve Biyoiklini kitabindan yararlaniingtir
(Akman, 1999).

Endemik bitkilerin tehlike kategorilerinin yazilmasa Turkiye Bitkileri Kirmizi Kitabi’ ndan yaranamigtir
(Ekim ve ark, 2000). Ancak taksonlarin tehlike kmieleri, IUCN 2001 kriterlerine gore yeniden dusmistir
(IUCN, 2001). Ayrica sonu¢ kisminda alanin endenitgrilgili béliminde yeni kategoriler aciklanaraklirtilmistir.
Calisma alanindan elde edilen bulgular, Turkiye flordaii filogenetik sira takip edilerek verilghir. Toplama yerleri
verilirken “B4 Ankara: Mamak” kismi tekrarlanmagnr. Daha sonra taksonun endemgklifitocografik bolgesi
yazilmstir. Teshis edilen taksona ait floradan sapan 6zellikitgili taksonun altinda belirtilngtir.
Bazi endemik tirler icin yayslialanlariMaplinfo programinda hesaplanarak, bu turler icin yeniikehkategorileri
onerilmistir.

B4 karesi icin yeni olan taksonlar, J. DonnerDistribution of Maps to P.H. Davis ‘Flora of Turkdy10 adli
kaynak ve dier flora ¢alsmalar taranarak tespit edilgtir (Donner, 1990; Akaydin ve Erik, 1996; Dural &kim,
1988; Erik ve Demirkg, 1988; Erik ve Sumbdl, 1992; Gokgilo ve ark., 1999; Serin ve Egrl, 1999; Yildirimli,
1994; Yildinmli ve Guner, 1989; Yurdakulol ve ark987). B4 karesi igin yeni olan taksonlaringiba “*” isareti
koyulmustur.

Bitki Toplama istasyonlar
1- Kibris kéyu vadisi
2- Kibris kéyi vadisi, Akcadere mevkii
3- Kibris kéyi vadisi, Akcadere - Kavak deresi aras
4- Kibris kdyl vadisi, Akcadere - Kaynar goli arasi
5- Kibris kéyi vadisi, Asarkaya meveKii
6- Kibris kéyi vadisi, Asarkaya - Cellinin kayasasi
7- Kibris koyu vadisi, Canavarpinari mevekii
8- Kibris koyi vadisi, Cehrelik mevkii
9- Kibris koyu vadisi, Cehrelik - Durhasan kayasisa
10- Kibris kdyu vadisi, Cellinin kayasi mevkii
11- Kibris kdyu vadisi, Cellinin kayasi - Cehretilevkii arasi
12- Kibris kdyu vadisi, Cellinin kayasi - Durhadayasi arasi
13- Kibris kéyu vadisi, Celebicukuru mevkii
14- Kibris kdyl vadisi, DErmenpinari mevkii
15- Kibris kdyu vadisi, DBrmenpinari - Kilisepinari mevkii arasi
16- Kibris kéyu vadisi, Dipsiz goli mevkii
17- Kibris kdyu vadisi, Dipsiz golu - Kale mevkiiaas!
18- Kibris koyii vadisi, Dipsiz golii - Ugtarasi
19- Kibris kéyu vadisi, Durhasanin kayasi mevekii
20- Kibris koyu vadisi, Durhasanin kayasi - Cehkrelevkii arasi
21- Kibris koyu vadisi, Durhasanin kayasi - Kilisegr1 mevkii arasi
22- Kibris koyu vadisi, Kadinin kayasi mevkii
23- Kibris kdyu vadisi, Kadinin kayasi - Kilisepinarasi
24- Kibris koyu vadisi, Kale mevkii
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25- Kibris koyu vadisi, Kale - B@menpinari arasi

26- Kibris koyu vadisi, Kale - Kadinin kayasi arasi

27- Kibris kéyi vadisi, Kale - Kilisepinari arasi

28- Kibris kéyi vadisi, Karadayinin deresi, Karaggimevkii
29- Kibris kéyi vadisi, Kartal kayasi mevkii

30- Kibris kéyi vadisi, Kartal kayasi - Kale mev&kiasi

31- Kibris kéyi vadisi, Kartal kayasi - Kibris kégias|

32- Kibris kéyi vadisi, Kavak deresi mevkii

33- Kibris koyu vadisi, Kavak deresi - Asarkaya kiearasi
34- Kibris koyu vadisi, Kaynar goli mevkii

35- Kibris koyu vadisi, Kaynar golu - Dipsiz goliewkii arasi
36- Kibris koyu vadisi, Kizilin mevkii

37- Kibris koyu vadisi, Kilisepinari mevkii

38- Kibris koyu vadisi, Kocaganevkii

39- Kibris koyi vadisi, Kurtkapani mevkii

40- Kibris kéyu vadisi, Ugta- Kale arasi

41- Kibris kdyii vadisi, Uvenizin tepesi mevkii

Simgeler Aciklama

°c Santigrat derece

& Arasinda

Kisaltmalar Aciklama

Akd. Akdeniz

ANK Ankara Universitesi Herbaryumu
Avr.-Sib. Avrupa — Sibirya

cm Santimetre

CV. Kualtar

D. Akd. Dasu Akdeniz

End. Endemik

GAZI Gazi Herbaryumu

HUB Hacettepe Universitesi Herbaryumu
Ir.-Tur. fran —Turan

IUCN Diunya Koruma Birfi

LC En az enge verici (Least Concern)
m Metre

mm Milimetre

NT Tehlike altina girebilir (Near Threatened)
subsp. Alttar

SA Serdar Aslan

TMMOB Turk Muhendis ve Mimar Odalari Bigli
var. Varyete

VU Zarar gorebilir (Vulnerable)

3. Bulgular

PTERIDOPHYTA

EQUISETACEAE
Equisetum arvensel., 1, dere kenari, 1000 m., 16.05.2005, SA 1883.

SINOPTERIDACEAE

Cheilanthes marantag(L.) Domin, 16, kaya catfa, golgeli yerler, 1000 — 1100 m., 26.06.2005, 352
* Asplenium trichomanesL., 1, kaya catlg, gélgeli yer, 1100 — 1150 m., 01.05.2005, SA 1816
Asplenium ruta-muraria L., 1, kaya tzeri, 1000 — 1100 m., 01.07.2004, 3831

Ceterach officinarum DC., 1, kaya tzeri, 1250 — 1300 m., 10.04.2005,1340.
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ATHYRIACEAE
Cystopteris fragilis (L.) Bernh., 1, kaya catfa, golgeli yer, 1200 — 1250 m., 01.05.2005, SA 1808

ASPIDIACEAE
Dryopteris filix-mas (L.) Schott, 34, dere kenarl, golgeli yerler, 1200150 m., 30.10.2005, SA 2564.

SPERMATOPHYTA
GYMNOSPERMAE

CUPRESSACEAE
Juniperus oxycedrusL. subspoxycedrus,38, kayalik yamag, 1340 — 1350 m., 16.06.2005, 3162

EPHEDRACEAE
Ephedra major Host, 1, kaya tzeri, 1000 — 1100 m., 01.07.2004 1 SAL.

ANGIOSPERMAE

RANUNCULACEAE
Nigella arvensisL. subspglauca (Boiss.) A.Terracc., 1, step, gadik, 1000 — 1100 m., 01.07.2004, SA 1360.
= Nigella arvensid.. var. glaucaBoiss. (Greuter ve ark, 1984 - 1989).

Delphinium fissum Waldst. & Kit. subspanatolicum Chowdhuri & P.H.Davis, 24, kayallk yamag, dere kenb200

m., 01.07.2004, SA590,End., LC.

Resit Ilarslan tarafindan yapildbelphiniumcinsinin revizyon ¢agmasinda, bu taksonun betiminde cicek sayisinin 20 —
25 ve renginin soluk maviden kirli beyaza kadagist&si belirtiimistir. Ayrica revizyon ¢almasinda anahtarda verilen
soluk mavi renk karakteri, bu taksoBu kitianumtaksonundan ayirmada birinci karakter olarak kuliarstir (ilarslan,
1996). Ancak arazide yapilan go6zlemler, toplanameklerin incelenmesi ve E herbaryumundaki ornekleri
fotograflarinin incelenmesi sonucunda cicek sayisiniile880 arasinda @gstigi ve renginin de belirgigekilde koyu
mavi oldigu tespit edilmitir.

Delphinium venulosumBoiss., 29, kayalik yamag, 1100 m., 01.07.20041681 ,End., LC, Ir.-Tur.

Consolida thirkeana (Boiss.) R.Schrodinger, 1, tarla kenari, step, 188®7.04.2004, SA 167&nd., LC.

Consolida orientalis(J.Gay) R.Schrodinger, 1, geeaciklgl, golgeli yer, 1000 — 1100 m., 01.07.2004, SA 1553
Consolida regalisGray subsppaniculata (Host) So6 vampaniculata, 1, yol kenari, 1000 m., 27.07.2004, SA 1660.
*Consolida glandulosa(Boiss. & Huet) Bornm., 16, mgelik, kayalik yamag, 1050 — 1100 m., 27.07.2004,1647,
End., LC, Ir.-Tur.

Consolida raveyi(Boiss.) R.Schrédinger, 1, step, 1000 — 1100 mQ7M02004, SA 136X&nd., LC, Ir.-Tur.

Adonis flammeaJacq., 1, yol kenari, 1000 m., 16.05.2005, SA 1267 step, 1100 — 1150 m., 07.06.2005, SA 2077.
Ranunculus repensL., 32, dere kenari, goélgeli yer, 1000 — 1050 r5.03.2005, SA 1977.

Ranunculus villosus DC. subsp.constantinopolitanus (DC.) Elenevsky, 1, dere kenari, golgeli yer, 1000,
01.05.2005, SA848.

= Ranunculus constantinopolitan(@@®C.) d'Urv. (Greuter ve ark, 1984 — 1989; IPNI).

Ranunculus argyreusBoiss., 1, kayalik yamag, 1100 — 1250 m, 27.04.28@51787.

Ceratocephala falcata(L.) Pers., 1, step, kayalik yamag, 1200 — 1400L6h04.2005, SA 1768. (IPNI, 2007)

Bu tur Turkiye FlorasindaCeratocephalus falcatuslarak gegmesine gmen IPNI ve Med-Checklist kayitlarinda
Ceratocephala falcatdl_.) Pers. olarak gecmektedir (Greuter ve ark8419 1989; IPNI).

*Thalictrum minus L. var. minus, 14, dere kenari, 1100 — 1150 m., 07.06.2005, S&2211

BERBERIDACEAE
Berberis crataeginaDC., 1, mgelik, 1000 — 1100 m., 01.07.2004, SA 1556.

PAPAVERACEAE

Glaucium corniculatum (L.) Rudolph subsprefractum (N&belek) Cullen, 16, yol kenari, 1010 m., 27.004 SA
1662, Ir.-Tur.

Roemeria hybrida (L.) DC. subsphybrida, 1, yol kenari, 1000 m., 01.05.2005, SA 1823.

Papaver rhoead._., 1, yol kenari, 1000 m., 16.05.2005, SA 1866.

Papaver lacerumPopov, 17, step, 1100 — 1150 m., 19.05.2005, SA 196

Papaver dubiumL., 1, yamag, yol kenari, 1000 — 1100 m., 01.0742@&A 1437.
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Papaver argemond.., 1, yol kenari, 1000 m., 01.05.2005, SA 1830.

Papaver hybridum L., 32, yol kenari, 1000 m., 16.06.2005, SA 2279.

*Corydalis wendelboiLidén subspwendelboi,23, dere kenari, goélgeli yer, 1300 — 1400 m., 020d6, SA 2591.
Fumaria officinalis L., 1, yol kenari, 1000 m., 01.05.2005, SA 1825.

Fumaria parviflora Lam., 1, yol kenari, 1000 — 1100 m., 16.05.2005,18809.

BRASSICACEAE (CRUCIFERAE)

Sinapis arvensid.., 29, golgeli ve nemli yerler, 1100 - 1150 m.,@.2005, SA 2032.

Hirschfeldia incana (L.) Lagr.-Foss., 32, dere kenari, golgeli yerl&¥00 - 1050 m., 27.07.2004, SA 1700.
Crambe tataria Sebedk vartataria, 29, step, 1100 m., 07.06.2005, SA 2171, Ir.-Tur.

Conringia planisiliqua Fisch. & C.A.Mey., 1, yol kenari, gélgeli yer, 1160, 16.05.2005, SA 1889, Ir.-Tur.
Conringia clavata Boiss., 17, step, kayalik yamag, 1130 — 1200 mQ3.2005, SA 1916.

= Conringia perfoliata(C.A.Mey.) N.Busch (Greuter ve ark, 1984 - 1989).

Lepidium perfoliatum L., 1, yol kenari, 1000 m., 01.05.2005, SA 1895-b.

Lepidium latifolium L., 1, dere kenari, 1050 - 1100 m., 04.07.20052868.

Cardaria draba (L.) Desv. subspchalepensigL.) O.E.Schulz, 1, yol kenari, 1000 m., 01.05208A 1828, Ir.-Tur.
Aethionema arabicum(L.) Andrz. ex DC., 29, step, 1100 — 1150 m., 02065, SA 2130.

Aethionema cordatum (Desf.) Boiss., 17, nge aciklgl, kayalik yamag, 1150 — 1200 m., 19.05.2005, S2019r.-
Tur.

Thlaspi perfoliatum L., 37, cayirlik, 1400 m., 16.06.2005, SA 2232.

Capsella bursa-pastorigL.) Medik., 1, yol kenari, 1000 — 1100 m., 10.@03, SA 1571.

Neslia apiculataFisch., C.A.Mey. & Avé-Lall., 5, 1170 m., gealti, gblgeli yer, 16.05.2005, SA 1896.

Fibigia clypeata(L.) Medik., 32, mge aciklgl, 1000 — 1050 m., 25.05.2005, SA 1988.

Alyssum desertorumStapf vardesertorum, 17, step, kayalik yamag, 1130 — 1200 m., 19.05.28851915.
Alyssum hirsutum M.Bieb., 21, step, 1280 — 1400 m., 16.06.2005, 383

Alyssum thymops(Hub.-Mor. & Reese) T.R.Dudley, 20, step, 1300 6@ &., 04.07.2005, SA 249End., VU, Ir.-
Tur.

Tlrkiye Florasinda bu taksonun cicek renginden édihmemektedir. Yapilan gbézlemler sonucu, bitkirgitcek
renginin beyaz oldgu belirlenmitir.

Alyssum pateri Nyar. subsppateri, 29, kaya tzeri, 1050 — 1100 m., 26.06.2005, SA 2846., LC, Ir.-Tur.
Alyssum sibiricum Willd., 14, step, 1100 — 1150 m., 07.06.2005, S2®1

Alyssum murale Waldst. & Kit. var.murale, 29, step, 1100 — 1150 m., 07.06.2005, SA 2072-b.

Clypeola jonthlaspilL., 17, step, kayalilk yamag, 1130 — 1200 m., 12085, SA 1914.

Erophila verna (L.) Chevall. subspverna, 1, step, 1250 — 1300 m., 10.04.2005, SA 1759.

Arabis nova Vill., 17, step, kayalik yamag, 1130 - 1200 m.,0B2005, SA 1917.

Barbarea plantagineaDC., 1, kayalik arazi, step, 1200 m., 01.05.200%1819.

Aubrieta canescengBoiss.) Bornm. subsganescens34, kaya tizeri, 1050 — 1100, 26.06.2005, SA 2307.
Matthiola longipetala (Vent.) DC. subspbicornis (Sibth. & Sm.) P.W.Ball, 7, step, 1100 — 1200 #6,04.2006, SA
2594,

Hesperis balansad=.Fourn. 5, mge acikliklari, step, 1170 m., 16.05.2005, SA 1&8%]., NT, D. Akd.

= Hesperis balansak.Fourn subspnytilensisF.Dvaidk (Duran ve ark., 2003).

*Erysimum cuspidatum (M.Bieb.) DC., 25, step, 1240 — 1300 m., 16.06.2@% 2240.

Erysimum crassipesFisch. & C.A.Mey., 10, step, 1100 — 1150 m., 262065, SA 2367.

Alliaria petiolata (M.Bieb.) Cavara & Grande, 16, Corylus avellana gdlgeli yer, 1150 — 1200 m., 01.05.2005, SA
1842.

Sisymbrium altissimum L., 10, yol kenari, 1100 m., 25.09.2005, SA 2523.

Sisymbrium orientale L., 10, yol kenari, 1100 m., 25.09.2005, SA 2514.

Sisymbrium loeseliiL., 29, golgeli ve nemli yerler, 1100 — 1150 m.,@72005, SA 2031.

Descurainia sophia(L.) Webb ex Prantl, 1, yol kenari, 1100 — 1250 27..04.2005, SA 1783.

Camelina rumelicaVelen., 29, step, 1100 — 1150 m., 07.06.2005, S¥520

RESEDACEAE
Reseda luted.. var. lutea, 29, kayalik yamag, step, 1100 — 1150 m., 07.@&268A 2027.

CISTACEAE

Helianthemum nummularium (L.) Mill. subsp.lycaonicum Coode & Cullen, 29, step, 1100 — 1150 m., 07.066200
SA 2025,End., LC.

Helianthemum canum(L.) Baumg., 29, step, 1100 — 1150 m., 07.06.28#52026.

Helianthemum ledifolium (L.) Mill. var. ledifolium, 1, step, 1000 — 1100 m., 04.07.2005,ZR9-b.
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Fumana procumbens(Dunal) Gren. & Godr., 29, kayalik yamag, 1000 A 1@, 26.06.2005, SA321.

VIOLACEAE
Viola odorata L., 23, dere kenari, gélgeli yer, 1300 — 1400 rd.0@.2006, SA2588.
Viola occultaLehm., 17, step, kayalik yamag, 1130 — 1150 mQ3.2005, SAL913.

POLYGALACEAE
Polygala pruinosaBoiss. subsppruinosa, 28, step, 1100 — 1150 m., 07.06.2005,23A47.
Polygala anatolicaBoiss. & Heldr., 32, step, mnpelikler, 1000 — 1050 m., 25.05.2005, $896.

CARYOPHYLLACEAE

Minuartia juniperina (L.) Maire & Petitm., 17, kaya Uzeri, 1150 — 1200 &9.05.2005, SA907.

Minuartia anatolica (Boiss.) Woronow vararachnoidea McNeill, 20, step, 1300 -1600 m., 04.07.2005, 2490,
End., LC, Ir.-Tur.

Holosteum umbellatumL. var.umbellatum, 1, yol kenari, 1000 — 1100 m., 10.04.2005,1SA3, Ir.-Tur.

Dianthus zonatus Fenzl var.aristatus (Boiss.) Reeve, 1, step, kayalikk yamac,sene@ciklgl, 1000 — 1100 m.,
01.07.2004, SA 1335; ibid., 1000 — 1300 m., 26.0852 SA2318.

SA 2318 numarali érnekte hem tlyli hem de tlysiz &lik rastlanngtir. Ayrica SA 1335 numarali érnek ise
kaliksler tamamen tlystzdir. Toplanan 6rnektekikkbdrin tlysiz olsu nedeniyleD. brevicaulistiiri olarak tghis
edilse de, érnek yapi olarak benzerlik gostermeeatbkt

Dianthus anatolicusBoiss., 9, step, 1300 — 1360 m., 04.07.20052823,End., LC.

Dianthus micranthus Boiss. & Heldr., 1, step, kayalik yamac, s@aciklgi, 1000 — 1100 m., 01.07.2004, 3845.
Dianthus liboschitzianusSer. ex DC., 1, step, yamag, 1000 — 1100 m., 02004, SA 1343. (IPNI, 2007).

= Dianthus zederbauelierh. (Dalci, 1986).

Petrorhagia cretica(L.) P.W.Ball & Heywood, 29, step, 1000 — 1100 £6,06.2005, SA 2332.

Velezia rigida L., 16, yamag, 1100 m., 17.07.2004, SA 1638.

Saponaria glutinosaM.Bieb., 29, step, kayalik arazi, 1100 m., 07.062,(BA 2168.

Saponaria prostrataWilld. subsp prostrata, 29, step, 1100 — 1150 m., 07.06.2005, Ir.-Tur.

Vaccaria pyramidata Medik. var.grandiflora (Fisch. ex DC.) Cullen, 2, dere kenari, 1050 m.0Q@&005, SA391.
*Silene italica(L.) Pers., 29, kayalik arazi, 1100 — 1150 m., 62005, SA 2108.

Silene chlorifolia Sm., 32, mge alti, 1000 m., 16.06.200SA 2241, Ir.-Tur.

Toplanan 6érneklerin tabana yakin yaprak kenarlarsetgeklinde tiyler gdzlenngtir.

Silene sclerophyllaChowdhuri<> swertiifolia Boiss., 34, kayalik arazi, 1050 - 1100 m., 26.08%, SA2298.

Bu drnek ilk olarak, yapraklarin gévdeyi saricigenili ginin 10 mm’ den daha genolmamasi; ayrica kaliks boyunun
en fazla 30 mm olmasindan doldyilene sclerophyllairii olarak tghis edildi. Fakat,S. sclerophylla’nin yayihs
alaninin Bitlis, Erzurum ve Hakkari illerinde olma® bu bdlgeye endemik olmasindan dolayi, altéro&rak yaprai
gostermektedir. Bundan dolayl eldeki &¥ee dayanarak bu iki tirin arasinda bir geformu olabilecgi
disinulmastir.

Silene spergulifolia(Desf.) M.Bieb., 1, kayalik arazi, step, 1240 —03@., 16.06.2005, SA 2202, Ir.-Tur.

Silene vulgaris(Moench) Garcke vaxkulgaris, 29, kayalik arazi, 1100 - 1150 m., 07.06.2005,2387.

Silene pratensis(Rafn) Godr. subsperiocalycina (Boiss.) McNeill & H.C.Prent., 29, kayalik ara2i100 - 1150 m.,
07.06.2005, SA 2107.

= Silene albgaMill.) E.H.L.Krause subsperiocalycina(Boiss.) Walters (McNeill ve Prentice, 1981).

*Silene noctifloral., 19, step, 1360 m., 04.07.2005, SA 2485.

Silene dichotomaEhrh. subspdichotoma, 29, step, m& aciklgi, 1100 - 1150 m., 07.06.2005, SA 2070.

ILLECEBRACEAE
Herniaria incana Lam., 13, kayalik arazi, step, 1240 — 1300 m., 2005, SA 2200.
Paronychia kurdica Boiss. subsgkurdica var.kurdica, 29, kayalik yamag, 1100 — 1150 m., 07.06.2005286v.

POLYGONACEAE

Atraphaxis billardieri Jaub. & Spach vabillardieri , 29, kayalik yamag, 1100 — 1150 m., 07.06.20052896, Ir.-
Tur. (IPNI, 2007)

Polygonum cognatumMeisn., 37, cayirlik, 1350 m., 02.04.2006, SA 2589.

Polygonum aviculareL., 2, dere kenari, golgeli yerler, 1050 — 110026.06.2005, SA 2379.

Fallopia convolvulus(L.) A.Ldve, 2, dere kenari, golgeli yerler, 105300 m., 26.06.2005, SA 2380.
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= Polygonum convolvulus. (bazionim) (Greuter ve ark, 1984 — 1989; IPRDQ7).

Rumex acetoselld_., 15, dere kenari, 1300 — 1400 m., 16.06.20052336.

Rumex scutatusL., 17, kayalik yamag, 1050 — 1100 m., 26.06.2@¥%2373.

*Rumex tuberosusL. subsp.horizontalis (K.Koch) Rech., 14, dere kenari, golgeli yerler0Q3n., 16.06.2005, SA
2246-a.

Rumex crispusL., 14, dere kenari, golgeli yerler, 1300 m., 162005, SA 2246-b.

Rumex conglomeratusMurray, 16, tarla kenari, step, 1050 — 1100 m.02.2004, SA 1072.

Rumex pulcherL., 32, yol kenari, 1000 m., 16.06.2005, SA 2278.

CHENOPODIACEAE

Beta trigyna Waldst. & Kit., 14, kaya tzeri, golgeli yer, 110450 m., 07.06.2005, SA 2119.

Blitum virgatum L., 16, dere kenari, 1050 m., 26.06.2005,2Z369.

= Chenopodium foliosurfMoench) Aschers. (Greuter ve ark, 1984 — 1989;1|RRO07).

Chenopodium botrysL., 10, yol kenari, 1100 m., 25.09.2005, SA 251kRdA

Chenopodium albumL. subspalbum var.album, 32, yol kenari, 1000 — 1000 m., 25.09.2005, SA&25
Salsola kaliL., 10, yol kenari, 1100 m., 25.09.2005, SA 2534.

AMARANTHACEAE
Amaranthus albusL., 10, yol kenari, 1100 m., 25.09.2005, SA 2507.

TAMARICACEAE
*Myricaria germanica (L.) Desv., 1, gbzlem, A. Demiga

MALVACEAE

Malva sylvestrisL., 1, yol kenari, 1000 — 1100 m., 01.07.2004, A3

Alcea biennisWinterl., 16, kayalik yamag, 1100 m., 12.07.2004,1615.

= Alcea pallidawaldst. & Kit. (Guner ve ark., 2000).

Althaea cannabinalL., 11, mge acikliklari, 1100 — 1300 m., 25.09.2005, SA 2501.

CLUSIACEAE (GUTTIFERAE)

Hypericum lydium Boiss., 29, mg aciklgl, yamag, 1100 — 1150 m., 07.06.2005, SA 2036-4,r.
Hypericum scabrum Boiss., 1, kayalik arazi, 1000 — 1100 m., 01.0742@A 1598-b, Ir.-Tur.
Hypericum perforatum L., 2, dere kenari, 1050 — 1100 m., 26.06.200523@6.

LINACEAE

Linum flavum L. subspscabrinerve (P.H.Davis) P.H.Davis, 9, maelik, step, 1300 — 1360 m., 04.07.2005, SA 2441,
End., LC, Ir.-Tur.

Linum nodiflorum L., 29, step, 1100 — 1150 m., 07.06.2005, SA 2Bk,

Linum hirsutum L. subsp.anatolicum (Boiss.) Hayek varanatolicum, 1, step, 1000 — 1100 m., 01.07.2004, SA
1609,End., LC, Ir.-Tur.

Linum tenuifolium L., 29, kayalik yamag, step, 1100 — 1150 m., 02085, SA 2019.

GERANIACEAE

*Geranium lucidum L., 1, kaya tzeri, gélgeli yer, 1000 — 1100 m.,0712004, SA 1402.

Geranium rotundifolium L., 10, kaya arasl, gélgeli yerler, 1000 — 110028.10.2005, SA 2552.

Geranium tuberosumL. subsptuberosum, 1, kayalik yamag, step, gedik, 1100 — 1200 m., 27.04.2005, SA 1795.
Geranium collinum Steph. ex Willd., 2, dere kenari, 1100 — 1150 5.08.2005, SA 2296.

Geranium pyrenaicumBurm.f., 2, dere kenari, golgeli yerler, 1100 n2,05.2006, SA 2605.

Erodium ciconium (L.) L'Hér., 1, yol kenari, 1000 — 1100 m., 01.@®3, SA 1822.

Erodium cicutarium (L.) L'Hér. subspcicutarium, 1, meelik, yamag¢, 1000 — 1100 m., 01.07.2004, SA 1519.

SIMAROUBACEAE
Ailanthus altissima (Mill.) Swingle, 3, dere kenari, 1050 — 1100 m.,@%2005, SA 2338.

ACERACEAE
*Acer campestrel. subspcampestre 34, dere kenari, 1100 — 1150 m., 30.10.2005, S3Y 2Avr.-Sib.
Acer negundol., 32, yol kenari, gdlgeli yerler, 1000 — 1000 #5,09.2005, SA 2511.

VITACEAE
Vitis vinifera L., 16, dere kenari, kiltirden kagma, 1150 — 1208t 10.2005, SA 2575.
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RHAMNACEAE

Frangula alnus Mill. subsp.alnus, 34, dere kenari, 1100 — 1150 m., 30.10.2005, S8 2Avr.-Sib.

Rhamnus saxatilisJacq. subsghodopea(Velen.) Aldén, 29, kayalilk yamag, 1100 — 11500@.06.2005, SA 2097.
= Rhamnus rhodopeéedelen. subspanatolica(Grub.) Browicz & Zielinski (Greuter ve ark, 19841989; IPNI).
Toplanan érneklerde yaprak kenarindaki loblarirriazge yuvarlak ve sapsiz salgi keseleri belirlegimi

ANACARDIACEAE
Rhus coriaria L., 2, kayalik yamag, 1000 — 1100 m., 30.10.200%2582, Akd.

CELASTRACEAE
*Euonymus latifolius (L.) Mill. subsp.latifolius, 17, kaya dibi, gélgeli yer, 1100 — 1150 m., 192085, SA 1959.

FABACEAE (LEGUMINOSAE)

Colutea cilicicaBoiss. & Balansa, 29, kayalik yamag, 1050 — 108(26.06.2005, SA 2360.

Astragalus hamosud.., 37, step, 1400 m., 16.06.2005, SA 2204.

Astragalus densifoliusLam. subspdensifolius 9, step, 1300 — 1360 m., 04.07.2005, SA 241A,dr.

Astragalus microcephaluswilld., 10, step, 1150 — 1170 m., 26.06.2005, SA@3r.-Tur.

Astragalus plumosusWilld. var. plumosus 29, step, 1100 — 1180 m., 07.06.2005, SA 2004.

Astragalus wiedemannianug-.B.Fischer, 29, step, 1000 - 1100 m., 26.06.28@62328, Ir.-Tur.

Astragalus ornithopodioidesLam., 5, step, 1170 m., 16.05.2005, SA 1898, Ir.-Tu

Astragalus xylobasisFreyn & Bornm., 31, kayalik yamag, step, 1000 -Q188, 26.06.2005, Ir.-Tur.

= Astragalus xylobasiBreyn & Bornm. varangustugFreyn & Sint.) Freyn & Bornm. (Ekici ve ark., 280
Astragalus elongatuswilld. subsp.elongatus 17, mge aciklgi, step, 1100 — 1200 m., 19.05.2005, SA 1963.
Astragalus angustifoliusLam. subsppungens(Willd.) Hayek, 8, step, 1300 m., 04.07.2005, S¥3Q.

Cicer anatolicum Alef., 29, step, mg aciklgi, 1100 — 1150 m., 07.06.2005, SA 2044, Ir.-Tur.

Vicia craccal. subspstenophyllaVelen., 32, step, 1000 — 1050 m., 25.05.2005, $#11

Vicia ervilia (L.) Willd., 1, yol kenari, 1000 — 1100 m., 16.0805%, SA 1875, Akd.

Vicia anatolica Turrill, 32, mae aciklgl, 1000 — 1050 m., 25.05.2005, SA 1989, Ir.-Tur.

Vicia sativa L. subspnigra (L.) Ehrh. varnigra, 16, dere kenari, 1100 m., 12.07.2004, SA 1633.

Vicia sativa L. subsp.nigra (L.) Ehrh. var.segetalis(Thuill.) Ser. ex DC., 19, nemli ve golgeli yerlet280 m.,
16.06.2005, SA 2250.

Vicia narbonensisL. var.narbonensis 32, dere kenari, 1000 — 1150 m., 25.05.2005, 8391

Lathyrus brachypterus Celak. var.brachypterus, 38, kayalik arazi, step, 1340 m., 16.06.2005,2281,End., LC,
Ir.-Tur.

Lathyrus digitatus (M.Bieb.) Fiori, 17, step, kayalik yamag, 1000 -5@1n., 19.05.2005, SA 1931, D. Akd.
Lathyrus pratensis L., 14, dere kenari, golgeli yer, 1240 — 1300 r6.06.2005, SA 2213.

Lathyrus cicera L., 13, step, 1240 — 1250 m., 16.06.2005, SA 2239.

Pisum sativum L. subsp.elatius (M.Bieb.) Aschers. & Graebn. vapumilio Meikle, 1, yol kenari, 1000 m.,
16.05.2005, SA 1872.

Ononis pusillaL., 1, step, 1000 — 1100 m., 01.07.2004, SA 152&i. A

Ononis spinosal. subspleiosperma(Boiss.) Sirj., 8, cayirlik, 1300 — 1350 m., 042005, SA 2417.

Trifolium repens L. var.macrorrhizum (Boiss.) Boiss., 4, golgeli yerler, 1050 — 1100 26.06.2005, SA 2376.
Trifolium campestre Schreb., 14, dere kenari, golgeli yer, 1240 — 18Q0L6.06.2005, SA 2212.

Trifolium physodes Stev. ex M.Bieb. vaphysodes 24, cayirlik, 1280 m., 16.06.2005, SA 2184, Akd.

Trifolium pratense L. var. pratense 30, dere kenari, 1100 m., 07.06.2005, SA 2167.

Trifolium pannonicum Jacq. subspelongatum (Willd.) Zohary, 24, dere kenari, geeaciklgl, 1100 m., 07.06.2005,
SA 2162,End., LC.

*Trifolium striatum L., 14, dere kenari, golgeli yer, 1240 — 1300 r6.06.2005, SA 2211-a.

Trifolium lucanicum Gasp., 1, yamag, step, 1000 — 1100 m., 01.07.284,540, Akd.?

*Trifolium phleoides Pourr. ex Willd., 14, dere kenari, golgeli yer, 0241300 m., 16.06.2005, SA 2211-b, Akd.
Melilotus officinalis (L.) Desr., 32, dere kenarl, goélgeli yer, 1000 16.06.2005, SA 2271.

Melilotus alba Destr., 1, golgeli yer, 1000 — 1100 m., 01.07.2%,1470.

Trigonella brachycarpa (Fisch.) Moris, 29, step, 1100 — 1150 m., 07.062@A 2081, Ir.-Tur.

Trigonella lunata Boiss., 29, step, ge aciklgl, 1100 — 1150 m., 07.06.2005, SA 2086, Ir.-Tur.

Trigonella velutina Boiss., 29, step, 1000 — 1100 m., 26.06.2005, S¥82B.-Tur.

Trigonella fischeriana Ser., 29, step, nge a¢iklgi, 1100 — 1150 m., 07.06.2005, SA 2046, Ir.-Tur.

Trigonella monspeliacal., 1, step, 1000 — 1100 m., 01.07.2004, SA 13&d.A

*Trigonella spicata Sibth. & Sm., 29, step, nge aciklgi, 1100 — 1150 m., 07.06.2005, SA 2087, D. Akd.
Medicago lupulinaL., 16, dere kenari, 1100 m., 12.07.2004, SA 1626.
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Medicago satival. subspsativa, 24, step, mg aciklgl, 1280 m., 16.06.2005, SA 2189.

Medicago minima(L.) Bartal. varminima, 1, step, 1000 — 1100 m., 01.07.2004, SA 1373.

*Medicago rigidula (L.) All. var. agrestisBurnat, 29, step, 1100 m., 07.06.2005, SA 2058.

Medicago rigidula (L.) All. var. rigidula, 7, step, 1100 — 1200 m., 16.04.2006, SA 2595.

Dorycnium pentaphyllum Scop. subspmnatolicum (Boiss.) Gams, 29, step, 1100 — 1150 m., 07.06.288 2142.
Lotus corniculatus L. var.corniculatus, 1, step, kayalik yamac, gadik, 1000 — 1100 m., 01.07.2004, SA 1336.
Lotus aegaeugGriseb.) Boiss., 4, step, 1050 — 1100 m., 26.0#28A 2300, Ir.-Tur.?

Securigera varia(L.) P.Lassenl6, dere kenari, 1100 m., 12.07.2004, SA 1630.

= Coronilla variaL. subspvaria (Greuter ve ark, 1984 — 1989; IPNI).

Coronilla scorpioides(L.) W.D.J.Koch, 29, step, rge aciklgl, 1100 — 1150 m., 07.06.2005, SA 2085.

Hedysarum varium Willd., 29, kayalik yamag, step, 1100 — 1150 m_0672005, SA 2018, Ir.-Tur.

Onobrychis oxyodonta Boiss. var. armena (Boiss. & Huet) Aktoklu, 31, kayalik yamag, ste@0D — 1080 m.,
26.06.2005, SA 2388.

= Onobrychis armen8oiss. & Huet

Ekrem Aktoklu’ nun yap@ii revizyon ¢agmasina goreD. armenatirl, Onobrychis oxyodontaar. armenaolarak
dizenlenmitir. Ad1 gecen cadmada bu taksonun genel yaylKafkasya olarak verilginden, daha 6nc®. armena
adi altinda endemik iken, bu diizenleme sonucundakson endemiklikten gintstlir (Aktoklu, 1995).

Onobrychis hypargyreaBoiss., 16, yol kenari, 1100 m., 12.07.2004, SA8162

ROSACEAE

Spiraea x vanhouttei(Briot) Zabel, 17, dere kenari, golgeli yer, kuttén kagma, 1100 — 1200 m., 19.05.2005, SA
1934,

Prunus spinosal., 17, dere kenari, 1100 m., 19.05.2005, SA 1928.-Sib.

Prunus cocomiliaTen., 29, kayalik arazi, 1100 — 1150 m., 07.06.2@352174.

= Prunus cocomilial'en. varpuberula(Schneider) Browicz

SA 2174 nolu drnek Turkiye Florasina gdPeunus cocomiliaTen. var.puberula(Schneider) Browicz olarak giis
edilmistir. Bu taksonun tehlike kategorisi Tlrkiye Bitkileri KirmiKitabi’ nda VU olarak verilngtir (Ekim ve ark.,
2000). Fakat daha sonra A.A. Donmez’ inSeYildinmli’ nin yaptgl revizyon ¢agmasina gore bu taksoRrunus
cocomilia tiriiniin sinonimi olmgtur. Bu takson Turkiye dindaitalya, Yunanistan, Liibnan ve Filistinde de yayil
gosterdginden endemiklikten dinisttr (D6nmez ve Yildirimli, 2000).

Prunus x domestical.., 10, step, 1175 m., 04.07.2005, SA 2462.

Cerasus vulgarisMill., 2, dere kenari, kilttr, 1100 — 1200 m., 27.2D05, SA 1794.

Amygdalus communisL., 8, kaya Uzeri, 1300 m., 04.07.2005, SA 2481.

Amygdalus webbii Spach, 29, kayalik, 1000 — 1100 m., 23.10.200525%4, D. Akd.

Filipendula vulgaris Moench, 24, mg aciklgl, 1100 — 1150 m., 07.06.2005, SA 2113, Avr.-Sib.
Rubus caesiud.., 16, dere kenari, 1000 — 1100 m., 01.07.20041522.

Rubus sanctusSchreb., 32, yol kenari, gélgeli yerler, 1000 —A.&@, 25.09.2005, SA 2516.
Potentilla recta L., 29, step, 1100 — 1150 m., 07.06.2005, SA 2023.

*Potentilla reptansL., 37, cayirlik, 1400 m., 16.06.2005, SA 2233.

Geum urbanumL., 16, dere kenari, 1100 m., 12.07.2004, SA 1828.-Sib.

*Orthurus heterocarpus (Boiss.) Juz., 41, nge alti, golgeli yer, 1420 m., 16.06.2005, SA 2225.
Toplanan 6rnekte ve herbaryum 6rneklerinde epikadiggmentlerinin kenarinin diiz veyalidbldugu belirlenmitir.
Fakat florada bu 6zellikten bahsedilmemektedir.

Agrimonia eupatoria L., 1, g6lgeli ve nemli yerler, 1000 — 1100 m.,@7212004, SA 1489.

Sanguisorba minorScop. subspnuricata (Spach) Briq., 37, step, 1400 m., 16.06.2005, 3232

Rosa hemisphaericaderrm., 32, kayalik arazi, yamaclar, 1000 — 10502%6.05.2005, SA 1983, Ir.-Tur.
Rosa caninal., 32, dere kenari, gdlgeli yer, 1000 — 1050 rb.03.2005, SA 1970.

Mespilus germanical., 32, dere kenari, kiiltirden kagma, 1000 m., @2004, SA 1712, Hirkano-Oksin
Cotoneaster nummulariaFisch. & C.A.Mey., 34, dere kenari, 1100 — 115030.10.2005, SA 2565.
Crataegus tanacetifolia(Lam.) Pers., 19, melik, 1300 m., 23.10.2005, SA 2555nd., LC.

*Crataegus x bornmuelleriZabel, 19, mgelik, 1300 — 1350 m., 23.10.2005, SA 2558.

Crataegus orientalisM.Bieb. var.szovitsii (Pojark.) K.I.Chr., 6, yamaglar, 1000 — 1150 n%,1D.2005, SA 2547, Ir.-
Tur.?

= Crataegus szovitsRPojark. (D6nmez, 2004).

Crataegus rhipidophylla Gand., 17, dere kenari, 1100 — 1200 m., 19.05.28A5,949-b.

= Crataegus curvisepalaindm. (D6nmez, 2004).

*Crataegus pseudoheterophyll@ojark., 36, dere kenari, 1100 m., 07.06.2005, $802Ir.-Tur.
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Crataegus monogynalacq. varmonogyna, 25, dere kenari, 1300 m., 16.06.2005, SA 2243.

*Sorbus domesticd.., 40, dere kenari, 1200 — 1250 m., 30.10.20052528, Avr.-Sib.

*Sorbus torminalis (L.) Crantz vartorminalis, 39, yol kenari, mglik, 1300 m., 25.09.2005, SA 2508, Avr.-Sib.?
Cydonia oblongaMill., 1, dere kenari, kiltiir, 17100 — 1200 m., 3DZ2005, SA 2569.

*Malus sylvestris Mill. subsp.orientalis (A. Uglitzkitch) Browicz var.orientalis, 19, kayalik arazi, 1250 — 1300 m.,
16.06.2005, SA 2217.

Pyrus communisL. subspsativa (DC.) Hegi, 1, yamaglar, 1100 - 1200 m., 27.042@A 1799.

Pyrus elaeagnifoliaPall. subspelaeagnifolig 1, maelik, 1100 m., 27.04.2005, SA 1797.

Pyrus elaeagnifoliaPall. subspkotschyana(Boiss.) Browicz, 1, step, 1100 — 1200 m., 01.06% SA 1844.
Amelanchier rotundifolia (Lam.) Dum.-Courset subspotundifolia, 29, kayalik arazi, 1100 — 1150 m., 07.06.2005,
SA 2145, D. Akd.

Turkiye Flora’ nda subspotundifoliaigin ¢icek sayisi 5 - 8 olarak verilgtir. Fakat yapilan ¢calmada toplanilan SA
2145 nolu drnekte cicek sayisi 10’ a kadar gikielirlenmitir.

LYTHRACEAE
Lythrum salicaria L., 1, dere kenari, 1000 — 1100 m., 01.07.20041838, Avr.-Sib.

ONAGRACEAE
Epilobium hirsutum L., 16, dere kenari, 1000 m., 27.07.2004, SA 1665.

CUCURBITACEAE
*Bryonia alba L., 22, kaya catlg, golgeli yerler, 1300 m., 16.06.2005, SA 2245y ASib.

CRASSULACEAE

Sedum acreL., 1, kaya tzeri, 1000 — 1100 m., 01.07.2004, SB11

Sedum albumL., 1, kaya tzeri, 1000 — 1100 m., 01.07.2004, S88L

Sedum hispanicumL. subsphispanicum, 30, kaya tzeri, 1100 m., 07.06.2005, SA 2166.

APIACEAE (UMBELLIFERAE)

Eryngium bithynicum Boiss., 1, tarla kenari, step, 1080 m., 27.07.268841679,End., LC, Ir.-Tur.

Eryngium campestreL. var.virens Link, 10, step, 1100 — 1150 m., 26.06.2005, SA&236

Echinophora tournefortii Jaub. & Spach, 33, step, 1000 — 1100 m., 25.09,208%2532, Ir.-Tur.

Echinophora tenuifolia L. subsp.sibthorpiana (Guss.) Tutin, 10, tarla kenari, 1150 m., 16.105205A 2546, Ir.-
Tur.?

*Myrrhoides nodosa(L.) Cannon, 32, dere kenari, gélgeli yer, 100016.06.2005, SA 2272.

Scandix australisL. subspgrandiflora (L.) Thell., 17, step, 1150 — 1200 m., 19.05.2(8A,1910.

*Pimpinella anthriscoidesBoiss. varanthriscoides 26, dere kenari, 1300 m., 04.07.2005, Ir.-Tur.

Sium sisarumL. var. lancifolium (M.Bieb.) Thell., 16, dere kenari, gélgeli yerl&000 m., 27.07.2004, SA 1645.
Seseli tortuosumL., 6, step, 1000 — 1150 m., 23.10.2005, SA 2559.

Prangos meliocarpoidesBoiss. subspmeliocarpoides 29, kaya tzeri, 1080 — 1100 m., 26.06.2005, SA12Bnd.,
LC, Ir.-Tur.

Tirkiye Florasindasgin sayisinin en fazla 12 olabilgtdelirtilirken, SA 2311 nolu drnekte 18 adetn olduzu tespit
edilmistir.

Bupleurum rotundifolium L., 16, dere kenari, golgeli yer, 1100 m., 12.080£05A 1635.

Bupleurum sulphureum Boiss. & Balansa, 5, yamaclar, geeacikliklari, 1000 — 1100 m., 01.07.2004, SA 149%].,
LC, Ir.-Tur.

*Bupleurum asperuloidesHeldr., 33, step, 1000 — 1100 m., 25.09.2005, S#/25

Apium nodiflorum (L.) Lag., 2, dere kenari, 1000 — 1100 m., 30.1052GA 2585.

Falcaria vulgaris Bernh., 8, yol kenari, step, 1300 — 1360 m., 02005, SA 2410.

Opopanax hispidus(Friv.) Griseb., 16, kayalik yamag, 1050 m., 272004, SA 1670.

Peucedanum palimbioideBoiss., 33, mg acikliklari, 1000 — 1000 m., 25.09.2005, SA 2%, LC, Ir.-Tur.
Pastinaca satival. subspurens (Req. ex Godr.yelak., 32, dere kenari, 1050 m., 27.07.2004, S/A170

Malabaila secaculBanks & Sol., 32, step, mpelikler, 1000 — 1050 m., 25.05.2005, SA 1997.

*Heracleum sphondyliumL. subsp.ternatum (Velen.) Brummitt, 16, dere kenari, 1100 m., 12004, SA 1631,
Avr.-Sib.

Zosima absinthifolia (Vent.) Link, 29, step, 1100 m., 07.06.2005, SAP05

*Tordylium maximum L., 16, kayalik yamag, 1100 — 1150 m., 27.07.20@4.1.

Turkiye Florasinda bu cinse ait verilen tir anahtda, en uzun brakteoliin gicek sapindan daha kidagw
belirtimesine rgmen, toplanan orige ait karakterleriif. maximuntaksonuna ait betim ile tam olarak gtugu tespit
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edilmigtir. Dawud Al-Eisawi ve Stephen Jury tarafindan ijeap revizyon calmasinda ise anahtarda kullanilgmi
sayisinin betim ile uymadgi tespit edilmgtir (Al-Eisawi ve Jury, 1988). Revizyon ¢ginasindaki anahtara gore;

1- Isinlar 10 — 16 adet, 30 mm’ den daha uzugildeneyvede bizill dgl, petaller 3—5 mm maximum

2- Isinlar 3 — 7, 80 mm’ ye kadar, meyvede cok fazlaiitiizoetaller 5 — 7 mm carmeli
oldugu belirtilmistir. Fakat yapilan betime gorBordylium maximumsin sayisinin 6 — 15 adet ve boylarinin 10 — 40
mm oldygu belirtilmistir. Calismalar sirasinda toplanan 6rnekte, brakteollerielcgapindan uzurgin sayisinin 3 — 6
adet oldgu ve genellikle ginlarin 20 — 25 mm, nadiren de 10 cm’ ye kadar amayir yan ginin oldygu gozlenmitir.
Fakat revizyon cajmasindaki anahtar ve betim karakterleri birbirinimtadgindan, toplanan orgen Turkiye' de
yayilis gosteren Tordylium maximumtirii oldguna, Avrupa Florasi veitalya Florasindaki karakterler ile
karsilastirilmak suretiyle karar verilrgiir.

Laser trilobum (L.) Borkh., 5, meelik, dere kenari, 1000 m., 07.06.2005, SA 2102.

Torilis arvensis (Huds.) Link subsparvensis 32, dere kenari, 1000 m., 27.07.2004, SA 1705.
Torilis ucranica Spreng., 29, step, kayalik arazi, 1000 — 1100 51082005, SA 2336.

Torilis leptophylla (L.) Rchb., 37, step, 1400 m., 16.06.2005, SA 2206.

Astrodaucus orientalis(L.) Drude, 16, yol kenari, 1100 m., 12.07.2004, %4; Ir.-Tur.?
Caucalis platycarposL., 29, dere kenari, 1050 m., 26.06.2005, SA 2394.

Turgenia latifolia (L.) Hoffm., 29, dere kenari, 1050 m., 26.06.2085,2395.

Daucus carotal., 5, mae acikliklari, 1000 m., 25.09.2005, SA 2502.

Artedia squamatal., 1, kayalik arazi, 1000 — 1100 m., 01.07.2004,1594.

CAPRIFOLIACEAE

Viburnum lantana L., 17, kayalik yamag, 1130 — 1150 m., 19.05.2@¥5,1957, Avr.-Sib.

*Viburnum opulus L., 16, dere kenari, gdlgeli yerler, 1000 m., 272004, SA 1659, Avr.-Sib.
Lonicera etruscaSanti varetrusca, 16, dere kenari, golgeli yerler, 1100 m., 12.004, SA 1617, Akd.

RUBIACEAE

Crucianella bithynica Boiss., 1, kayalik yamag, 1000 — 1100 m., 01.07423®& 1576, D. Akd.

*Crucianella angustifolia L., 16, yamag, 1100 m., 12.07.2004, SA 1619, Akd.

Asperula lilaciflora Boiss. subspphrygia (Bornm.) Schénb.-Tem., 9, step, 1300 — 1360 m.QM2005, SA 2449,
End., LC.

Asperula arvensisL., 32, magelik, 1000 — 1050 m., 25.05.2005, SA 1979-b.

Galium verum L. subspverum, 1, step, 1000 — 1100 m., 01.07.2004, SA 1480,-8il.

Galium verum L. subspglabrescensEhrend., 29, step, 1050 — 1100 m., 26.06.200528)0, Ir.-Tur.?

Galium incanum Sm. subspelatius (Boiss.) Ehrend., 29, kayalik yamag, step, 110050 m., 07.06.2005, SA 2021,
Ir.-Tur.

*Galium spurium L. subspspurium, 3, dere kenari, 1000 — 1050 m., 26.06.2005, S¥828vr.-Sib.

Galium floribundum Sm. subspfloribundum , 37, step, 1400 m., 16.06.2005, SA 2208.

Galium verticillatum Danth. ex Lam., 1, step, 1000 — 1100 m., 01.07.28041414.

Callipeltis cucullaria (L.) Stev., 10, kaya tzeri, 1050 — 1100 m., 26.06% SA 2341, Ir.-Tur.

Cruciata taurica (Pall. ex Willd.) Ehrend., 1, step, kayalik, 1100200 m., 27.04.2005, SA 1774, Ir.-Tur.

Rubia tinctorum L., 10, yol kenari, step, 1100 — 1150 m., 04.0722@A 2466, Ir.-Tur.

VALERIANACEAE

Valeriana tuberosal., 17, kayalik yamag, 1100 — 1200 m., 19.05.2(8¥5,1945.

Centranthus longiflorus Stev., 1, kayalik yamag, 1000 — 1100 m., 01.07.268@41500, Ir.-Tur.
Centranthus calcitrapa (L.) Dufr., 10, kaya Uzeri, 1050 — 1100 m., 26.0®2, SA 2342, Akd.
Valerianella carinata Loisel., 1, step, 1100 m., 27.04.2005, SA 1778.

Valerianella coronata(L.) DC., 29, step, 1100 — 1150 m., 07.06.2005 25746.

Valerianella vesicaria(L.) Moench, 29, step, 1100 — 1150, 07.06.200528389.

MORINACEAE
Morina persica L. var. persica 29, kayalik yamag, step, 1100 — 1150 m., 07.@&268A 2017, Ir.-Tur.

DIPSACACEAE

Dipsacus laciniatusL., 16, gdlgeli yer, 1050 m., 27.07.2004, SA 1685.

*Cephalaria proceraFisch. & Avé-Lall., 26, dere kenari, 1300 — 1350 @4.07.2005, SA 2472, Ir.-Tur.
Lomelosia argenteaL.) Greuter & Burdet, 16, tarla kenari, step, 108027.07.2004, SA 1677.

= Scabiosa argentea. (IPNI, 2007).

Lomelosia rotata(M.Bieb.) Greuter & Burdet, 29, step, 1050 — 1100 26.06.2005, SA 2404, Ir.-Tur.
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= Scabiosa rotatéM.Bieb. (IPNI, 2007).
Pterocephalus plumosugL.) Coult., 29, kayalik yamag, 1000 — 1100 m. 0862005, SA 2404.

ASTERACEAE (COMPOSITAE)

Bidens tripartita L., 2, dere kenari, goélgeli yerler, 1000 — 100025.09.2005, SA 2525.

*Galinsoga parviflora Cav., 2, dere kenari, nemli ve golgeli yerler, 180030.10.20055A 2561.

Guney Amerika kékenli olan bu bitki, diinyada colygandir ve llkemiz icin yabanci bir tirdir (Davie ark., 1988).
Bu tlrtn Tarkiye Florasindaki tek yawiliRize’ den bilinmektedir. Bu ¢aima ile bu tir icin 2. kayit, alanimizdan elde
edilmigtir.

Xanthium spinosumL., 20, step, 1300 -1360 m., 04.07.2005, SA 2489.

Xanthium orientale L. subspitalicum (Moretti) Greuter, 10, yol kenari, 1100 — 1150 #5,09.2005SA 2494.
=Xanthium strumariuntk. subsp cavanillesii(Schouw) D.L6ve & P. Danserea

Yapilan inceleme sonucu toplanan 6rnek, strumarium subsp. cavanillesii olarak tghis edilmitir. Gerek
yapraklardaki saydam salgi tlyleri gerekse meyviedalg! tlyleri stereo mikroskop incelemelerindek dmariz bir
sekilde goérilmektedir. Ayrica bitkinin gévdesinde bleyuna mor cizgiler mevcuttur. Fakat bu karaktelda Turkiye
Florasinda bahsedilmemektedir. Avrupa Florasindx dstrumariumsubsp.italicum icin, aromatik oldgu ve ayrica
govdedeki mor cizgilerden bahsedilmektedir. Kibfisrasinda ise sadecé strumariumtiri icin salgi tiylerinin
varligindan bahsedilmektedir (Meikle, 1977 — 1985). Em Goeuter’ in yapfil kontrol listesindeX. strumariumsubsp.
italicumve X. strumariumsubsp.cavanillesii X. orientalesubspitalicum comb. nova alttiiriniin sinonimi olarak kabul
edilmigtir (Greuter, 2003-a).

Inula salicina L., 8, mage aciklgl, su kenari, 1300 m., 04.07.2005, SA 2431, Avb.-Si

Inula britannica L., 8, nemli cayirlik, 1300 m., 25.09.2005, SA 2504r.-Sib.

Inula montbretiana DC., 29, step, kayalik arazi, 1200 — 1300 m., 02005, SA 2426, Ir.-Tur.

Inula anatolica Boiss., 29, kaya Uzeri, 1190 m., 23.10.2005, SA02&6d., LC.

Helichrysum arenarium (L.) Moench subspaucheri (Boiss.) P.H.Davis & Kupicha, 5, kaya lzeri, 1070,
03.10.2004, SA 171End., LC, Ir.-Tur.

Logfia arvensis(L.) Holub, 1, mee acikliklari, yamaglar, 1000 — 1100 m., 01.07.2(% 1357.

Senecio leucanthemifoliugoir. subspvernalis (Waldst. & Kit.) Greuter, 9, yol kenari, 1300 —608m., 04.07.2005,
SA 2435.

= Senecio vernaligvaldst. & Kit. (Greuter, 2003-a).

Tussilago farfaral., 16, dere kenari, golgeli yerler, 1050 — 107026.06.2005, SA 2372, Avr.-Sib.

*Eupatorium cannabinum L., 2, dere kenari, 1000 — 1100 m., 30.10.20052586, Avr.-Sib.

Anthemis creticaL. subsppontica (Willd.) Grierson, 29, step, 1100 — 1150 m., 072005, SA 2093.

Anthemis cretica L. subsp.umblicata (Boiss. & Huet) Grierson, 17, kaya Uzeri, 1130150 m., 19.05.2005, SA
1955.

Anthemis tinctoria L. var. pallida DC., 9, step, 1300 — 1360 m., 04.07.2005, SA 2436.

Anthemis tinctoria L. var.tinctoria, 29, step, 1100 — 1180 m., 07.06.2005, SA 2005.

Anthemis austriacaJacq., 41, step, 1420 m., 16.06.2005, SA 2207.

Anthemis wiedemannianaFisch. & C.A.Mey., 29, step, 1100 — 1150 m., 072065, SA 2127End., LC.

Achillea wilhelmsii K.Koch, 2, yol kenari, 1050 m., 26.06.2005, SA 2389Tur.

Achillea teretifolia Willd., 37, step, 1400 m., 16.06.2005, SA 22RAd., LC, Ir.-Tur.

Achillea setaceaWaldst. & Kit., 39, step, 1360 m., 04.07.2005, SA 2, Avr.-Sib.

Achillea biebersteinii Afan., 13, step, 1240 — 1250 m., 16.06.2005, SAB223-Tur.

Tanacetum poteriifolium (Ledeb.) Grierson, 14, e aciklgl, 1100 — 1150 m., 07.06.2005, SA 2114, Oksin
Matricaria chamomilla L. var.recutita (L.) Grierson, 37, step, 1400 m., 16.06.2005, AL

Tripleurospermum oreades(Boiss.) Rech.f. varoreades 1, maelik, step, 1100 — 1200 m., 27.04.2005, SA 1785.
Tripleurospermum parviflorum (Willd.) Pobed., 1, yol kenari, 1150 m., 16.05.2085 1858-b.

Cousinia stapfianaFreyn & Sint., 16, yol kenari, step, 1080 m., 272004, SA 1678End., LC, Ir.-Tur.

Arctium minus (Hill) Bernh. subsppubens(Bab.) Arénes, 16, dere kenari, golgeli yerleQ@8 1050 m., 27.07.2004,
SA 1643; Avr.-Sib.

Onopordum acanthiumL., 10, step, 1100 — 1150 m., 25.09.2005, SA 2495.

Cirsium sintenisii Freyn, 16, dere kenari, 1000 m., 23.10.2005, SA/256d., NT.

Cirsium vulgare (Savi) Ten., 16, su kenari, golgeli yerler, 100027.07.2004, SA 1668.

Cirsium alatum (Gmelin) Bobrov subsgalatum, 10, yol kenari, 1100 m., 25.09.2005, SA 2506T .

*Cirsium elodesM.Bieb., 16, dere kenari, 1000 m., 27.07.2004, 8891 Ir.-Tur.

Cirsium arvense(L.) Scop. subspvestitum (Wimm. & Grab.) Petr., 32, golgeli yer, 1000 — 00%., 27.07.2004, SA
1694.

Picnomon acarna(L.) Cass., 10, step, 1100 m., 25.09.2005, SA 2584,
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Carduus nutansL. subspnutans sensu latol6, step, 1080 m., 27.07.20(BA 1682.

Carduus pynocephalud.. subspalbidus (M.Bieb.) Kazmi, 32, yol kenari, 1000 m., 16.0030SA 2280.

Jurinea pontica Hausskn. & Freyn ex Hausskn., 1, kayalik arazi,01:6.100 m., 01.07.2004, SA 1571Hnd., LC,
Ir.-Tur.

Acroptilon repens (L.) DC., 32, yol kenari, 1000 — 1000 m., 25.09 208A 2513, Ir.-Tur.

Centaurea virgataLam., 16, step, yamag, 1000 — 1100 m., 27.07.28841646, Ir.-Tur.

Centaurea solstitialisL. subspsolstitialis, 1, step, 1000 — 1100 m., 01.07.2004, SA 1513.

Centaurea ibericaTrevir. ex Spreng., 32, yol kenari, yamag, 1000.60lm., 25.09.2005, SA 2510.

Centaurea urvillei DC. subspurvillei, 16, dere kenari, gélgeli yer, 1100 m., 12.07.2@% 1618, D. Akd.
Centaurea urvillei DC. subspstepposaWagenitz, 1, step, 1000 — 1100 m., 01.07.20041&4V, Ir.-Tur.

Centaurea pichleri Boiss. subsppichleri, 29, step, 1100 — 1150 m., 07.06.2005, SA 2042.

Centaurea triumfettii All., 14, mee aciklgl, 1100 — 1150 m., 07.06.2005, SA 2118.

Crupina crupinastrum (Moris) Vis., 1, step, 1000 — 1100 m., 01.07.2084,1419.

Carlina oligocephalaBoiss. & Kotschy subsmligocephala 16, step, 1080 m., 27.07.2004, SA 1680.
Xeranthemum annuumL., 1, mee acikliklari, 2000 — 1100 m., 01.07.2004, SA 154iti., SA 1543.

Chardinia orientalis (L.) Kuntze, 29, step, 1100 — 1150 m., 07.06.2&%2083, Ir.-Tur.

Echinops sphaerocephalus.. subsp.sphaerocephalus11, yol kenari, 1175 — 1300 m., 04.07.2005, SBRAvr.-
Sib.

Echinops pungensTrautyv. varpungens 8, yol kenari, 1300 m., 25.09.2005, SA 2535.

Scolymus hispanicud.., 16, yol kenari, 1000 m., 27.07.2004, SA 168Rd A

Cichorium intybus L., 1, yol kenari, 1100 m., 04.07.2005, SA 1442.

Scorzonera cangC.A.Mey.) Hoffm. var.jacquiniana (W.Koch) Chamberlain, 32, step, gpéikler, 1000 — 1050 m.,
25.05.2005, SA 1995.

Scorzonera acuminataBoiss., 32, mge aciklgl, 1000 — 1050 m., 25.05.2005, SA 1988d., VU, Ir.-Tur.

Tarkiye Florasinda bu turin fillarilerinin kenaredd morumsu renkten bahsedilmemektedir. Yapilarelaroeler
sonucu toplanan orneklerin fillari kenarinin monkk oldugu, ANK herbaryumundaki érneklerle de kdastirmak
suretiyle tespit edilngtir.

Scorzonera elataBoiss., 8, ¢ayirlik, 1300 — 1350 m., 04.07.2005,23A9, D. Akd.

Scorzonera eriophoraDC., 29, step, me aciklgl, 1100 — 1150 m., 07.06.2005, SA 20&5d., LC.

Scorzonera tomentosd.., 16, kaya Uzeri, 1150 m., 27.07.2004, SA 1654]., LC, Ir.-Tur.

Tragopogon porrifolius L. subsp.longirostris (Bisch. ex Sch.Bip.) Greuter, 2, dere kenari, gilgerler, 1100 m.,
22.05.2006, SA 2604.

= Tragopogon longirostri8isch. ex Sch.Bip. vatongirostris (Greuter, 2003-b).

*Tragopogon pterodesPartic, 1, step, 1000 — 1100 m., 01.07.2004, SA 1450.

Tragopogon dubiusScop., 32, step, rgelikler, 1000 — 1050 m., 25.05.2005, SA 1994.

Leontodon asperrimus(Willd.) Ball, 32, step, 1000 — 1050 m., 25.05.208% 1980, Ir.-Tur.

Picris hieracioidesL., 5, mae acikliklari, 2000 m., 25.09.2005, SA 2503, Avb-S

Picris strigosaM.Bieb., 10, yol kenari, 1100 — 1150 m., 25.09.2084 2500, Ir.-Tur.

Picris pauciflora Willd., 1, step, 1000 — 1100 m., 01.07.2004, SA3,4%«d.

Sonchus aspe(L.) Hill subsp.glaucescengJord.) Ball, 19, yol kenari, 1350 m., 25.09.2085,2499.

*Sonchus oleraceus., 10, yol kenari, 1150 m., 16.10.2005, SA 2545.

Bu turde yapraklar ¢ok farkyekillerde olabilmektedir. Toplanan érnekteki yaptaklari, tanimlamaya gore daha sivri
ve dikenli loblara sahiptir. Fakat internetten dastrilan bir cok 6rngin yapraklarinin dgisken olmasi, tur igi
varyasyonun ¢ok fazla olgunu digundirmektedir.

Reichardia dichotoma(DC.) Freyn, 29, yol kenari, step, 1050 m., 26.06% SA 2406, Ir.-Tur.

= Reichardia glaucMatthews (Greuter, 2003-b).

Hieracium pannosumBoiss., 35, kayalilk yamag, 1050 — 1100 m., 26.0828A 2357, D. Akd.

Pilosella hoppeanaSchult.) F.W.Schultz & Sch.Bip. subdpaurica Hub.-Mor., 1, step, 1000 — 1100 m., 01.07.2004,
SA 1403,End., LC, Ir.-Tur.

*Pilosella piloselloideqVill.) Sojak subsppiloselloides 28, step, 1100 m., 07.06.2005, SA 2154.

Pilosella echioidegLumn.) F.W. Schultz & Sch.Bip. subgprocera (Fr.) P.D.Sell & C.West, 29, kayalik arazi, 1200 —
1300, 04.07.2005, SA 2425.

Lactuca serriolaL., 1, yol kenari, 1000 m., G6zlem., Avr.-Sib.

Scariola viminea(L.) F.W.Schmidt, 10, yol kenari, 1100 m., 25.0920SA 2524.

Lapsana communisL. subsp.intermedia (M.Bieb.) Hayek, 32, dere kenari, gdlgeli yer, @0@., 16.06.2005, SA
2270.

Turkiye Florasinda subsmntermediaicin gévdenin alt tarafta normal tiyld, Ust taratiigsiiz oldgu belirtiimektedir.

L. communissubsp.pisidica i¢in ise gdvdenin alt tarafta kivrik salg tuylidaegu belirtiimistir. Toplanan 6rneklerin
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bazilarinda ve herbaryum 6rneklerinde gévde, cig¢egkesi ve cgicek sapinda seyrek veya sik salgi rilytezlenmitir.
Fakat bu karakterle ilgili bilgiye hicbir flora ldbinda rastlanmastir. Turkiye Florasinin 5. cildinde bu cinsle ilgil
bulunan aciklamada polimorfik bir cins olglubelirtilmistir (Davis, 1965 - 1985). Bu nedenle alttlir anaintartiystiz
orneklere gore yapilgh intimali g6z dniinde bulundurularak subsgermediatanimlamasi yapilrgtir.

Taraxacum microcephaloidesSoest, 8, yol kenari, cayirlik, 1300 m., 25.09.2@)5% 2505.

Taraxacum serotinum (Waldst. & Kit.) Poir., 8, yol kenari, 1300 m., 29.2005 SA 2533.

Taraxacum officinale Weber, 1, mge acikliklar, 1100 — 1200 m., 01.05.2005, SA 1813.

Chondrilla juncea L. var. acantholepis(Boiss.) Boiss., 16, yol kenari, 1090 m., 03.10£20A 1718.
Chondrilla juncea L. var.juncea, 10, yol kenari, 1100 m., 25.09.2005, SA 2515.

Crepis macropusBoiss. & Heldr., 29, kayalik yamag, 1000 — 110026.06.2005, SA 233&nd., LC, Ir.-Tur.
Toplanan érneklerde daha olgun kapitulalarda, sggkin ve kapitulanin tabaninda gamlu oldiu gozlenmitir.

*Crepis reuteranaBoiss. subspreuterana, 1, step, 1000 — 1100 m., 01.07.2004, SA 153&Kd.
Crepis alpinalL., 1, step, 1000 — 1300 m., 26.06.2005, SA 2315.

Crepis foetida L. subsprhoeadifolia (M.Bieb.) Celak., 29, step, 1050 m., 26.05.2005, SA 2405.
Crepis sancta(L.) Babc., 19, kaya tzeri, 1280 m., 16.04.2006,2586.

CAMPANULACEAE

Campanula lyrata Lam. subsplyrata, 24, step, mg acikliklari, 1000 m., 07.06.2005, SA 21&6d., LC.

Campanula rapunculoidesL. subspcordifolia (K.Koch) Damboldt, 16, dere kenari, 1000 m., 272004, SA 1664.
Campanula glomeratal. subsp.hispida (Witasek) Hayek, 16, gdlgeli yer, yamag, 1100 ©2,07.2004, SA 1639,
Avr.-Sib.

*Campanula involucrata Aucher ex A.DC., 14, me aciklgl, 1100 — 1150 m., 07.06.2005, SA 2110, Ir.-Tur.
Asyneuma limonifolium (L.) Janch. subspestalozzagBoiss.) Damboldt, 32, nge agiklgi, 1000 m., 16.06.2005, SA
2209,End., LC.

Legousia speculum-venerigL.) Chaix, 17, kayalik yamag, 1130 m., 19.05.208A,1950, Akd.

PRIMULACEAE

Androsace maximaL., 29, step, 1100 — 1150 m., 07.06.2005, SA 2078.

Lysimachia vulgaris L., 34, dere kenari, 1050 — 1100 m., 26.06.200523%9.

*Lysimachia verticillaris Spreng., 1, dere kenari, gélgeli yer, 1000 — 11Q®m07.2004, SA 1432, Hirkano — Oksin
Anagallis arvensisL. var. caerulea(L.) Gouan, 19, nemli ve golgeli yerler, 1280 &6,06.2005, SA 2249.

OLEACEAE

Jasminum fruticans L., 1, kayalik arazi, melik, 1000 — 1100 m., 01.07.2004, SA 1362, Akd.
*Fraxinus angustifolia Vahl subspangustifolia, 32, dere kenari, 1000 m., 16.06.2005, SA 2267.
Ligustrum vulgare L., 34, dere kenari, golgeli yer, 1050 — 1100 r6.08.2005, SA 2362; Avr.-Sib.

VINCACEAE
Vinca herbaceaWaldst. & Kit., 1, step, 1100 m., 27.04.2005, SAB87

ASCLEPIADACEAE
Vincetoxicum canescen$Willd.) Decne. subspcanescens?29, kalker kayalik, 1050 — 1080 m., 26.06.2005,2361,
Ir.-Tur.

GENTIANACEAE
Centaurium erythraea Rafn subspturcicum (Velen.) Melderis, 1, step, 1000 — 1100 m., 020@4, SA 1611-a.
Centaurium pulchellum (Sw.) Druce, 1, step, 1000 — 1100 m., 01.07.268@41611-b.

CONVOLVULACEAE

Convolvulus lineatusL., 1, yol kenari, 1000 m., 04.07.2005, SA 2471.

Convolvulus arvensisL., 10, step, 1175 m., 04.07.2005, SA 2459.

*Calystegia sepium(L.) R.Br. subspsepium 16, dere kenari, 1010 m., 27.07.2004, SA 1663.

CUSCUTACEAE

Cuscuta palaestinaBoiss. subspbalansae(Yunck.) Plitmann, 16, Ononis pusilla Gizerinde500m., 27.07.2004, SA
1673.

Cuscuta planiflora Ten., 29, Trifolium zeri, 1000 — 1100 m., 26.0@20SA 2331-b.
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BORAGINACEAE

Heliotropium europaeum L., 10, yol kenari, 1175 m., 04.07.2005, SA 245Bd R

Lappula barbata (M.Bieb.) Girke, 37, step, 1400 m., 16.06.2005,2285, Ir.-Tur.

Lappula patula (Lehm.) Aschers. ex Giirke, 1, step, yamag, 100000 In., 01.07.2004, SA 1537.

Rochelia disperma(L.f.) K.Koch var.disperma, 16, step, kayalilk yamag, 1130 — 1150 m., 19.@&28A 1911-b.
Asperugo procumbensL., 1, dere kenari, golgeli yer, 1000 m., 01.05208A 1833, Avr.-Sib.

*Myosotis minutiflora Boiss. & Heldr., 17, step, kayalik yamag, 1130 50.in., 19.05.2005, SA 1911-a, Akd.
*Myosotis arvensis(L.) Hill subsp.arvensis 32, dere kenari, 1000 m., 07.06.2005, SA 215%,-8ib.
*Myosotis siculaGuss., 1, dere kenari, golgeli yer, 1000 m., 12@05, SA 1427.

Paracaryum ancyritanum Boiss., 1, step, 1000 — 1100 m., 26.06.2005, SA23iid., LC, Ir.-Tur.
Cynoglossum montanunl., 14, dere kenari, 1100 - 1150 m., 07.06.20052%4A1, Avr.-Sib.

Cynoglossum creticumMill., 32, dere kenari, golgeli yer, 1000 — 115Q 25.05.2005, SA 1968.
*Lithospermum officinale L., 32, dere kenari, 1000 m., 07.06.2005, SA 2258.-Sib.

Korolla loblarinin dgta yatik tiyli oldgu gozlenmitir.

Buglossoides arvensifl.) I.M.Johnst., 17, step, 1150 — 1200 m., 19.06% SA 1909.

Echium italicum L., 8, step, 1320 m., 16.06.2005, SA 2260, Akd.?

Moltkia coerulea (Willd.) Lehm., 29, step, 1100 m., 07.06.2005, 52, Ir.-Tur.

Onosma isauricaBoiss. & Heldr. (Greuter ve ark, 1984 - 1989)., k8yalik arazi, step, 1240 — 1300 m., 16.06.2005,
SA 2201,End., LC, Ir.-Tur.

Arastirma sonucunda tespit edilen taksonlarin Turkiyerdsindaki yazillari Onosma isauricunBoiss. & Heldr,
Onosma tauricunPall. ex Willd. var.tauricum ve Onosma aucheranurdC. olarak ge¢cmektedir. Fakat gtrama
sonucu bu taksonlarin g adlandirmasi Med-Checklist’ e gd@mosma isauricaBoiss. & Heldr.,Onosma cinerea
Schreber©Onosma montan&m. olarak tespit edilrir (Greuter ve ark, 1984 - 1989).

Onosma cinereaSchreber, 17, step, 1100 - 1200 m., 19.05.2005] %&5.

= Onosma tauric&all. ex Willd. vartaurica (Greuter ve ark, 1984 - 1989).

Onosma montanaSm., 1, step, 1000 - 1100 m., 01.07.2004, SA 1B13kd.

= Onosma aucherianBC. (Greuter ve ark, 1984 - 1989).

Cerinthe minor L. subspauriculata (Ten.) Domac, 1, golgeli yer, galik, 1000 - 1100 m., 01.07.2004, SA 1555.
Cynoglottis chetikiana Vural & Kit Tan subsp.paphlagonica (Hausskn. ex Bornm.) Vural & Kit Tan, 17, step,
kayalk, 1100 — 1200 m., 16.06.2005, SA 198#6d., LC.

Anchusa leptophyllaRoem. & Schult. subspeptophylla, 32, step, 1000 m., 03.10.2004, SA 1722.

* Anchusa officinalis L., 32, yol kenari, 1000 m., 16.06.2005, SA 2229.

Anchusa azureaMill. var. azurea, 8, step, 1300 m., 04.07.2005, SA 2432.

Nonea macrospermaBoiss. & Heldr., 5, mge acikliklar, yamaglar, 1150 m., 16.05.2005,1853,End., LC, Ir.-Tur.
Alkanna orientalis (L.) Boiss. var.orientalis, 22, kaya uzeri, gélgeli yer, 1300 - 1400 m., #2005, SA 1770, Ir.-
Tur.

SOLANACEAE
Solanum dulcamaral., 1, g6lgeli yer, 1000 - 1100 m., 01.07.2004, B& 2, Avr.-Sib.
Datura stramonium L., 32, yol kenari, gélgeli yerler, 1000 m., 252805, SA 2509.

SCROPHULARIACEAE

Verbascum aff. caudatumFreyn & Borrm. ex Freyn, 32, kayalik arazi, 100Q #6.06.2005, SA 222&nd., LC, Ir.-
Tur.

Bu drnek, cigek sapinin uzun olmasindan dolayi tandaV. lagurustirine gitmektedir. Fakat tirun yayilgalsma
alanina uzak oldtundan ve dier alternatif tir olary. caudatuntiiriine benzedinden bu tirtin altina yazilgtir.

Verbascum vulcanicumBoiss. & Heldr. subspvulcanicum, 34, kaya Uzeri, 1050 — 1080 m., 26.06.2005, SB724
End., LC, Ir.-Tur.

Verbascum lasianthumBoiss. ex Benth., 32, step, sgeaciklgl, 1000 — 1050 m., 27.07.2004, SA 1697.

Verbascum cheiranthifolium Boiss. varasperulum (Boiss.) Murb., 29, step, 1100 — 1200 m., 07.0852(A 2052,
End., LC.

Scrophularia cryptophila Boiss. & Heldr., 29, kaya cagitagolgeli yer, 1100 — 1150 m., 07.06.2005; S&/8End.,
LC, D. Akd.?

Scrophularia scopoliiHoppe ex Pers. vascopolii, 17, dere kenari, 1100 m., 19.05.2005, SA 1935.

Turkiye Florasinda bu turin tiy karakteri, tiyséya seyrek villoz-lanat belirtiimesinegraen, Flora USSR’ de gbvde
ve yapraklarinin seyrek salgi taylu ofubelirtilmistir (Shishkin ve Bobrov, 1994). SA935 numarali 6rnekte ve

S. Aslan et al., Flora of Kibris Koyl Valley (Marmfakkara, Turkey)



Biological Diversity and Conservation —2 /3 (2009 51

herbaryumdakiS. scopoliivar. scopolii olarak tehis edilen érneklerin bir kisminda, yaprak ve gdlele tiylerin
seyrek, kisa sapli salgi tiyleri ofglug6zlenmtir.

Scrophularia caninalL. subspbicolor (Sm.) Greuter, 29, step, 1100 — 1150 m., 07.062806 2177, D. Akd.
Linaria corifolia Desf., 10, step, 1175 m., 04.07.2005, SA 2461., LC, Ir.-Tur.

Linaria simplex (Willd.) DC., 1, step, 1000 — 1100 m., 01.07.208A, 1495, Akd.?

Digitalis lamarckii Ivanina, 16, mgelik, step, 1100 m., 27.07.2004, SA 16&8d., LC, Ir.-Tur.

Veronica triphyllos L., 1, dere kenari, 1000 — 1100 m., 01.05.2005,1824.

Veronica campylopodaBoiss., 1, yol kenari, 1100 m., 16.05.2005, SA 18@1Tur.

Veronica polita Fr., 1, dere kenari, golgeli yerler, 1100 — 11502%h.03.2005, SA 1733.

Veronica hederifoliaL., 32, dere kenari, gdlgeli yer, 1000 — 1050 rB.08.2005, SA 1985.

Veronica anagallis-aquatical., 32, yol kenari, 1000 m., 22.05.2006, SA 2603.

Veronica pectinatal. var.pectinata, 17, step, 1150 — 1200 m., 19.05.2005, SA 1905.

Veronica multifida L., 5, ma&e acikliklari, yamaclar, 1150 m., 16.05.2005, SA@.8r.-Tur.

Turkiye Bitkileri Kirmizi Kitabinda endemik olarakaydedilen bu turiin, gkisler sirasinddran florasinda da yaysli
gosterdgi tespit edilmgtir. Bu nedenle, bu tir endemikliktenghiistir (Rechinger, 1981).

Odontites verna(Bellardi) Dumort. subspserotina (Dumort.) Corb., 33, me aciklgl, 1000 — 1100 m., 25.09.2005,
SA 2529-b, Avr.-Sib.

Pedicularis comosd.. var.acmodonta(Boiss.) Boiss., 37, cayirlik, 1400 m., 16.06.2088 2235.

Bungea trifida (Vahl) C.A.Mey., 28, step, 1100 — 1150 m., 07.06205A 2146; Ir.-Tur.

OROBANCHACEAE
Orobanche caryophyllaceaSm., 37, Salvia absconditiflora kdkleri tizerindé0@ m., 16.06.2005, SA 2226.
Orobanche ramosal ., 5, gramineae Uzerinde, 1120 m, 14.06.200939#1.

ACANTHACEAE
Acanthus hirsutusBoiss., 1, step, 1000 — 1100 m., 01.07.2004, SA1kad., LC.

GLOBULARIACEAE
Globularia orientalis L., 29, kaya tzeri, 1000 — 1100 m., 01.07.2004,1880.
Globularia trichosantha Fisch. & C.A.Mey., 1, mgelik, step, 1000 — 1100 m., 01.07.2004, SA 1347Tr.

VERBENACEAE
Verbena officinalis L., 1, dere kenari, 1000 - 1100 m., 01.07.20041840.

LAMIACEAE (LABIATAE)

Ajuga chamaepitys(L.) Schreb. subsghia var.chia, 16, yol kenari, 1090 m., 03.10.2004, SA 1720.

Teucrium orientale L. var. orientale, 1, hareketli yamag, 1000 - 1100 m., 01.07.20@41851, Ir.-Tur.

Teucrium chamaedrysL. subspchamaedrys 1, step, 1000 - 1100 m., 01.07.2004, SA 1352,-Si.

Teucrium polium L., 16, step, kayalik yamag, 1000 — 1150 m., 22@04, SA 1651.

Scutellaria brevibracteata Stapf subspvelutina (Rech.f.) Greuter & Burdet, 10, yol kenari, goiggdrier, 1100 —
1150 m., 04.07.2005, S2465, D. Akd.

= Scutellaria rubicundadornem subspsubvelutinaRech.f.) J.R.Edm. (Greuter ve ark, 1984 — 19B%{l] 2007).
Scutellaria salviifolia Benth., 17, kaya catig 1000 — 1150 m., 19.05.2005, SA 19B8d., LC.

Scutellaria orientalis L. subsp.pinnatifida J.R.Edm., 17, me aciklgl, kayalik yamag, 1150 — 1200 m., 19.05.2005,
SA 1922,

Phlomis pungenswilld. var. pungens 1, mae aciklgl, step, 1000 - 1100 m., 01.07.2004, SA 1394.

Phlomis armeniacaWilld. var. armeniaca, 29, step, 1100 m., 07.06.2005, SA 2054, Ir.-Tur.

Lamium garganicum L. subspreniforme (Montbret & Aucher ex Benth.) R.R.Mill, 17, kayaasii, gdlgeli yer, 1000
- 1100 m., 01.07.2004, SA 1400.

Lamium amplexicauleL., 1, yol kenari, 1000 - 1100 m., 10.04.2005, S48, Avr.-Sib.

Lamium purpureum L. var.purpureum, 1, dere kenari, 1100 m., 27.04.2005, SA 1953,-8il.

Lamium album L., 27, dere kenari, 1300 — 1350 m., 16.04.20062528, Avr.-Sib.

Wiedemannia orientalisFisch. & C.A.Mey., 1, yol kenari, 1000 m., 16.0930SA 1865, Ir.-Tur.

Ballota nigra L. subsp.anatolica P.H.Davis, 16, dere kenari, goélgeli yerler, 1000160 m., 23.10.2005, SA 2551,
End., LC, Ir.-Tur.

Marrubium parviflorum Fisch. & C.A.Mey. subsparviflorum < subspoligodon (Boiss.) Seybold, 16, step, 1050
m., 27.07.2004, SA 1671.
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Kaliks dis boylarinin git olmamasi ve dgisayisinin 9 — 12 arasindagdgklik gostermesinden dolay! bu érnekler, iki
subsp parviflorumve subsp. oligodotarasinda gegiozelligi gostermektedir.

Sideritis montanaL. subspmontana, 29, kayalik yamag, step, 1100 — 1150 m., 07.@&268A 2020, Akd.

Sideritis galaticaBornm., 12, step, 1175 — 1360 m., 04.07.2@., NT.

Stachys byzantinaK.Koch, 31, kayalik amag, step, 1000 — 1080 m.Q&&005, SA 2384, Avr.-Sib.

Stachys ibericaM.Bieb. subspstenostachyaBoiss.) Rech.f., 9, step, 1300 — 1360 m., 04@J52 SA 2437, Ir.-Tur.
Stachys annuaL.) L. subspannuavar.annua, 1, tali ve hareketli yamag, 1000 - 1100 m., 01.07.2®»,1503-a.
Stachys annua(L.) L. subsp.annua var. lycaonica Bhattacharjee, 1, ¢a ve hareketli yamacg, 1000 - 1100 m.,
01.07.2004, SA 1503-b, Ir.-Tur.

Nepeta italical., 31, kayalik yamag, step, 1000 — 1080 m., 2@Q85, SA 2383.

Nepeta nudal. subspalbiflora (Boiss.) Gams, 32, kayalik, geeaciklgl, 1000 — 1050 m., 25.05.2005, SA 1986.
Prunella vulgaris L., 2, dere kenari, 1100 m., 12.07.2004, SA 1634,-8ib.

Prunella orientalis Bornm., 8, cayirlik, 1300 — 1350 m., 04.07.2005,23A8.

Satureja vulgaris (L.) Fritsch subsparundana (Boiss.) Greuter & Burdet, 2, dere kenari, 110A50.m., 26.06.2005,
SA2297.

= Clinopodium vulgard.. subsparundanun(Boiss.) Nyman (bazionim).

Clinopodium vulgareL. tir, Satureja vulgaris(L.) Fritsch tiriinin bazionimi olgundan, bu takson d&atureja
vulgarissubsparundanaolarak isimlendirilmgtir (Greuter ve ark, 1984 - 1989).

Satureja rotundifolia (Pers.) Brig., 16, kayalik yamag, 1100 m., 12.00420SA 1625; 9, step, 1300 — 1360 m.,
04.07.2005, S/R434.

= Acinos rotundifoliusPers. (bazionim) (Greuter ve ark, 1984 - 1989).

SA 1625 nolu 6rnekte, vertisillatlardaki gicek sayisifiorada belirtilen gigek sayisindan fazla d@dubelirlenmitir.
Florada 1-10, 2-12 adet belirtifidihalde, toplanan drnekte bir vertisillatda yakkad0 adet cicek sayilgtir. Toplanan
ornezin u¢ varyasyon gosteren bir birey ogdudistiniimektedir.

Thymus sipyleusL. subsprosulans (Borbas) Jalas, 29, step, 1100 — 1150 m., 07.06,28A 2064.

Thymus sipyleusL. subspsipyleusvar.sipyleus 9, step, 1150 — 1350 m., 04.07.2005, SA 2&W4., LC.

Mentha longifolia (L.) Huds. subspthyphoides (Brig.) Harley varthyphoides, 16, dere kenari, 1100 m., 12.07.2004,
SA 1616.

Lycopus europaeud.., 2, dere kenari, 1000 - 1100 m., 30.10.20052584, Avr.-Sib.

Ziziphora capitata L., 29, step, 1100 — 1150 m., 07.06.2005, SA 204-.ur.

Ziziphora tenuior L., 29, step, 1100 — 1150 m., 07.06.2005, SA 2048,ur.

Salvia recognitaFisch. & C.A.Mey., 17, mg aciklgl, kayalik yamac, 1200 m., 19.05.2005, $#1,End., LC, Ir.-
Tur.

Bu tlrtin Turkiye Florasinda boyunun 90 cm'’ ye kaoldiugu belirtilmistir. Fakat alanda yapilan gézlemler sonucu, bu
tiriin boyunun yakkak 180 cm’ ye kadar ¢ikii gdzlenmigtir.

Salvia cadmicaBoiss., 17, kaya lzeri, 1130 m., 19.05.2005, SA6186d., LC.

Salvia absconditiflora Greuter & Burdet, 29, step, geeaciklgl, 1100 — 1150 m., 07.06.2005, SA 20ERd., LC, Ir.-
Tur.

= Salvia cryptanthajontbret & Aucher ex Benth. (Greuter ve ark, 198%989; IPNI).

Bu tur Turkiye Florasind&®alvia cryptanthaolarak yer almasina gmen, daha dnc&alvia cryptanthosSchult. in
Observ. Bot. (Schultes) 12. (1809) adh bir tir 8tds tarafindan yayinlangholdugundan, bu tire Greuter tarafindan
yeni bir isim olanSalvia absconditifloraadi verilmitir. Med-Checklist’ te Salvia cryptanthosSchult. (1809)" ve
"Salvia cryptanthaMontbret & Aucher ex Benth. (1836)" 2 farkh tlraohk belirtiimitir (Greuter ve ark, 1984 - 1989).
Ik isim "cryptantho$ ("-0s", Yunanca ek) ve ikinci isimctyptanthd ("-a", Latince ek), feminin ve ayni anlamda
oldugundan ¢ryptanthus(f) = gizli, gizlenen), ikinci isim daha sonra slararasi kurallara gdre homonim kabul
edilmistir (Greuter ve ark., 2000Salvia cryptanthaMontbret & Aucher ex Benth. (1836) ismi yerine Gruve
Burdet yeni bir isim olarBalvia absconditifloraGreuter & Burdet §bscondituqf) = gizli, gizlenen,flora (f) = ¢icek
(Stearn, 1973)] ismini verglerdir. Bu tlrin tip 6rngi, S. cryptanthadrindn tip érngi ile aynidir.

Salvia viridis L., 32, Gozlem.

Salvia hypargeiaFisch. & C.A.Mey., 29, step, 1100 — 1150 m., 072005, SA 2040End., LC, Ir.-Tur.

Salvia sclareal ., 32, yol kenari, 1000 m., 25.09.2005, SA 2512.

Salvia candidissimaVahl subspcandidissimg 10, step, 1175 m., 04.07.2005, SA 2460, Ir.-Tur.

Salvia cyanescen®oiss. & Balansa, 1, kayalik arazi, 1000 — 1100 01.07.2004, SAL596; ibid., kayalilk yamac,
1000 — 1300 m., 26.06.2005, 2817,End., LC, Ir.-Tur.

S. Aslan et al., Flora of Kibris Koyl Valley (Marmfakkara, Turkey)



Biological Diversity and Conservation —2 /3 (2009 53

Toplanan 6rneklerde cicek rengi, soluk maviden kayaviye d@ru desisiklik gostermektedir. Hem bu renk geici
hem de SAL596 nolu 6rngin korolla boyunun 2.5 cm olmasi nedeniyle bu térayni lokalitede bulunan ve bu ture
cok benzeyergalvia candidissimaubsp.candidissimaile iliskili olabilecezini disindirmektedir. Turkiye Florasinda
da bu 2 tur arasinda hibrit olabilgcéelirtiimistir. Fakat bu hibrit sadece Gughiane kayitlarindan bilinmektedir
(Davis, 1965 - 1985).

Salvia virgata Jacq., 10, step, 1000 — 1100 m., 25.09.2005, SR-25%.-Tur.?

Salvia dichroantha Stapf, 16, step, yamag, 1000 — 1100 m., 27.07.2884.656 End., LC, Ir.-Tur.

Salvia verticillata L. subsp.amasiaca(Freyn & Bornm.) Bornm., 20, yol kenari, 1300 — Q3@., 04.07.2005, SA
2479, Ir.-Tur.?

PLUMBAGINACEAE

Plumbago europaed.., 19, yamagc, 1300 m., 25.09.2005, SA 2522, Aibb.-S

Acantholimon acerosum(Willd.) Boiss. var.acerosum 9, step, 1300 — 1360 m., 04.07.2005, SA 2433ur.

* Acantholimon puberulum Boiss. & Balansa subspongiscapum (Bokhari) Dogan & Akaydin, 8, kayallk yamac,
1300 m., 25.09.2005, S2496,End., LC.

= Acantholimon puberulurBoiss. & Balansa vaftongiscapunBokhari.

PLANTAGINACEAE

Plantago major L. subspintermedia (Gilib.) Lange, 16, dere kenari, 1150 — 1200 r@.18.2005, SA 2574.
Plantago holosteumScop., 8, step, 1000 — 1100 m., 01.07.2004, SA 18k&.

Plantago lanceolatd.., 37, cayirlik, 1400 m., 16.06.2005, SA 2256.

THYMELAEACEAE
Thymelaea passeringL.) Coss. & Germ., 1, step, yamag, 1000 — 1100th0Q7.2004, SA 1388.

ELAEAGNACEAE
Elaeagnus angustifolia.., 1, yol kenari, 1000 — 1050 m., 26.06.2005, 82

LORANTHACEAE
Viscum album L. subspalbum, 32, Pyrus tzeri, 1000 m., 03.10.2004, SA 1723.

EUPHORBIACEAE

Andrachne telephioidesL., 29, step, 1000 — 1100 m., 26.06.2005, SA 2388,

Euphorbia cardiophylla L., 27, step, 1300 m., 16.04.2006, SA 2506d., LC.

Euphorbia stricta L., 2, dere kenari, 1050 — 1100 m., 26.06.200523@4, Avr.-Sib.

Euphorbia szovitsii Fisch. & C.A.Mey. varszovitsii, 29, step, 1100 — 1150 m., 07.06.2005, SA 2084,Ur.
Euphorbia ledebourii L., 29, dere kenari, 1050 m., 26.06.2005, SA 2393.

Euphorbia falcata L. subspfalcata var.falcata, 10, step, 1100 — 1150 m., 04.07.2005, SA 2467-b.
Euphorbia macrocladal., 29, step, 11000 m., 07.06.2005, SA 2057, Ir-Tu

URTICACEAE
Urtica dioica L. subspdioica, 14, dere kenari, 1240 m., 16.06.2005, SA 2188.-8ib., (Weigend, 2006)
Parietaria judaica L., 32, kaya catl&, 1000 — 1050 m., 25.05.2005, SA 2002.

ULMACEAE
Ulmus minor Mill. subsp.minor, 1, dere kenari, 1000 m., 27.04.2005, SA 1791.
Celtis tournefortii Lam., 10, yol kenari, 1175 m., 04.07.2005, SA 2463.

JUGLANDACEAE
Juglans regial., 29, dere kenari, kilttr, 1100 — 1150 m., 02085, SA 2109.

FAGACEAE
Quercus robur L. subsprobur, 32, dere kenari, 1000 m., 03.10.2004, SA 1721.-8ib.
Quercus pubescenWVilld., 1, 25.09.2005, SA 2531; 34, dere kenarQ@% 1150 m., 30.10.2005, SA 2566.

CORYLACEAE
*Corylus avellanal. var.avellana 16, dere kenari, yamag, 1050 - 1100 m., 26.06.288 2368, Avr.-Sib.

SALICACEAE
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Salix albal., 17, dere kenari, 1100 — 1200 m., 19.05.20051926, Avr.-Sib.

*Salix capreal., 24, dere kenari, 1200 — 1300 m., 30.10.20052529, Avr.-Sib.

Salix cinerealL., 1, dere kenari, 1000 — 1250 m., 30.10.20052522, Avr.-Sib.

Populus albal., 10, yol kenari, 1100 — 1150 m., 04.07.2005,2344.

Populus nigralL. (cv. afghanica), 2, dere kenari, kiltiir, 1100150 m., 07.06.2005, SA 2030.

POTAMOGETONACEAE
Groenlandia densa(L.) Fourr., 34, su i¢i, 1100 m., 12.07.2004, SAQEAvVr.-Sib.

ARACEAE
Arum elongatum Stev. subspelongatum 24, kaya catl&, golgeli yer, 1280 m., 16.06.2005, SA 2191, ASib-?

LEMNACEAE
*Lemna minor L., 37, durgun su ici, 1400 m., 02.04.2006, SA 2593

LILIACEAE

*Eremurus spectabilisM.Bieb., 26, kayalik dik yamag, 1240 — 1280 m. 0862005, SA 2187, Ir.-Tur.
*Asphodeline lutea(L.) Rchb., 24, kayalik yerler, 1150 — 1200 m.,0&12005, SA 1851, Akd.

Allium sieheanumHausskn. ex Kollmann, 1, gealti, 1000 — 1100 m., 01.07.2004, SA 1538«., LC, Ir.-Tur.
Allium paniculatum L. subsppaniculatum, 29, kaya tizeri, 1050 — 1100 m., 26.06.2005, S#423kd.

Allium atroviolaceum Boiss., 31, kayalik yamag, 1000 — 1080 m., 26.08528A 2382.

Allium scorodoprasum L. subsp.rotundum (L.) Stearn, 29, step, e aciklgl, 1100 — 1150 m., 07.06.2005, SA
2008, Akd.

Allium lycaonicum Siehe ex Hayek, 30, step, 1100 m., 07.06.2005, 554 2

Scilla bifolia L., 23, dere kenari, golgeli yer, 1300 — 1400 r.08.2006, SA 2590; Akd.?

*Qrnithogalum pyrenaicum L., 14, step, 1100 — 1150 m., 07.06.2005, SA 2122.

Ornithogalum sphaerocarpumA.Kern., 1, step, yamag, 1000 — 1100 m., 01.07.28@41384.

Ornithogalum oligophyllum E.D.Clarke, 1, kayalik arazi, yamaglar, 1100 — 180001.05.2005, SA 1817.
Ornithogalum sigmoideumFreyn & Sint., 1, mge aciklgi, step, 1100 — 1200 m., 27.04.2005, SA 1786, Sip.-
*Qrnithogalum comosumL., 29, step, 1100 — 1150 m., 07.06.2005, SA 2139.

Muscari comosum(L.) Mill., 19, kaya tzeri, 1280 m., 16.06.2005, 3236, Akd.

Muscari aucheri (Boiss.) Baker, 1, step, geacikliklari, 1200 m., 01.05.2005, SA 18E8d., LC.

Muscari armeniacum Leichtlin ex Baker, 16, Corylus avellana alti, gélger, 1200 — 1250 m., 01.05.2005, SA 1802.
Muscari neglectumGuss., 17, mg acikliklari, 1100 — 1200 m., 19.05.2005, SA 1937.

*Bellevalia gracilisFeinbrun, 5, mg acikliklari, 1150 m., 16.05.2005, SA 18&4d., LC, Ir.-Tur.

*Hyacinthella acutiloba K.Perss. & Wendelbo, 24, kaya Uzeri, 1250 — 130016.04.2005, SA 177End., NT, Ir.-
Tur.

Fritillaria fleischeriana Steud. & Hochst. ex Schult.f., 5, gedik, step, 1100m., 27.04.2005, SA 17&dd., VU, Ir.-
Tur.?

Gagea tauricaStev., 1, step, 1200 — 1400 m., 10.04.2005, SA 1Ir4Zur.

Gagea peduncularigJ. & C.Presl) Pascher, 1, step,saacikliklari, 1200 — 1250 m., 01.05.2005, SA 1844].
Gagea granatellii(Parl.) Parl., 1, step, kayalik yamag, 1400 m.Q22005, SA 1731, Akd.

Colchicum triphyllum Kunze, 10, step, kayalik, 1200 — 1300 m., 21.03%208A 1730, Akd.

IRIDACEAE

Iris schachtii Markgraf, 17, kayalik arazi, 1130 — 1150 m., 12085., SA 1919end., LC, Ir.-Tur.

Crocus ancyrensis(Herb.) Maw, 22, mgelik, step, kayallk yamag, 1300 — 1350 m., 21.08526A 1732End., LC,
Ir.-Tur.

Crocus danfordiaeMaw, 10, Astragalus stebi, kayalik yamag, 1100 501rh., 21.03.2005, SA 17294&nd., LC.
Crocus olivieri J.Gay subspolivieri, 1, step, mg acikliklari, 1250 — 1300 m., 10.04.2005, SA 1758.

Gladiolus atroviolaceusBoiss., 29, cayirlik, 1150 m., 07.06.2005, SA 217.ZT ur.

ORCHIDACEAE

*Cephalanthera damasoniumMill.) Druce, 5, mge alti, 1100 m., 07.06.2005, SA 2105, Avr.-Sib.
Ophrys mammosaDesf., 32, mge alti, gblgeli yer, 1000 — 1050 m., 16.06.2005,381.

*Ophrys oestrifera Bieb., 5,Quercus pubescergikliklari, 1120 m, 14.06.2009, SA 3900 (gdzleih)Akd.
Orchis coriophora L., 8, nemli gayirlik, 1300 — 1320 m., 16.06.2085, 2182.

*QOrchis purpurea Huds., 5, mge alti, 1100 m., 19.05.2005, SA 1941, Avr.-Sib.

Orchis palustris Jacq., 37, cayirlik, 1400 m., 16.06.2005, SA 2180.

Dactylorhiza iberica (M.Bieb. ex Willd.) So0, 2, dere kenari, 1000 —Q10., 01.07.2005, SA 1444, D. Akd.
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JUNCACEAE
Juncus inflexusL., 37, cayirlik, 1400 m., 16.06.2005, SA 2218.
Juncus articulatusL., 17, taban suyu yuksek yerler, 1200 m., 19.0862GA 1942-b, Avr.-Sib.

CYPERACEAE

Eleocharis acicularis(L.) Roem. & Schult., 17, taban suyu yuksek yerd@&00 m., 19.05.2005, SA 1944.

Scirpoides holoschoenufl.) Sojak, 16, su kenari, 1100 m., 07.06.2005,2586.

Schoenus nigricand.., 1, dere kenari, 1000 — 1100 m., 01.07.2004 16F0.

Carex cf. otrubaePodp., 1, taban suyu yuksek yerler, 1050 — 110@4nQ7.2005, SA 2470; Avr.-Sib.?

Toplanan 6rnekte, gévdenin Ust kisminda sikabmetin varligl, 6rnesin C. vulpinoidea oldgunu digindarmigtar.
Fakat en alttaki braktelerin {mktan kisa, utrikill boyunun uzun ve damarlarinrili olmasi nedeniyle C. otrubae
triine yaklatiriimisgtir.

*Carex spicataHuds., 37, cayirlik, 1400 m., 16.06.2005, SA 2190.

Carex paniceal., 8, cayirlik, 1300 — 1350 m., 04.07.2005, SA 242 Avr.-Sib.

Carex distansL., 17, taban suyu yiiksek yerler, 1200 m., 19.0862&A 1943, Avr.-Sib.

*Carex liparocarpos Gaudin subsphordzilowskii (V.l.Krecz.) T.V.Egorova, 17, step, geeaciklgi, 1100 — 1200 m.,
19.05.2005, SA 1938, Hirkano-Oksin

Turkiye Florasinda bu taksona ait sadece bir dtopkanmasindan dolayi, toplanan dtimebetiminin kongu Ulke
materyallerine dayanilarak yapsgdbelirtiimistir. Rusya florasinda yapilan tanimlamaya goéreaogh 6rngin, utrikil
boyunun 3 - 4 mm, uca kadar belirgin damarli ve dagru tlylu olmasi, toplanan orgie C. liparocarpossubsp.
bordzilowskil ye ait bir 6rnek oldgunu tasdiklemektedir (Shishkin ve Komarov, 1964).

*Carex nigra (L.) Reichard subsmlacica (Heuff.) So6, 24, dere kenari, 1100 m., 07.06.2@¥52161, Avr.-Sib. (mt.)
el.

POACEAE (GRAMINEAE)

Brachypodium sylvaticum (Huds.) P.Beauv., 19, nemli yerler, 1360 m., 020@5, SA 2483, Avr.-Sib.

Trachynia distachya(L.) Link, 1, step, yamag, 1000 - 1100 m., 01.00£05A 1389, D. Akd.

Elymus hispidus (Opiz) Melderis subsphispidus, 16, dere kenari, gdlgeli yerler, 1000 — 1050 27.07.2004, SA
1644.

Elymus hispidus(Opiz) Melderis subsgharbulatus (Schur) Melderis, 10, step, 1175 m., 04.07.20@52855.
*Amblyopyrum muticum (Boiss.) Eig varmuticum, 1, step, 1000 — 1100 m., 01.07.2004, SA 1607.
*Amblyopyrum muticum (Boiss.) Eig varloliaceum (Jaub. & Spach) Eig, 1, step, 1000 — 1100 m., W24, SA
1607.

Aegilops cylindrica Host, 1, step, 1000 — 1100 m., 01.07.2004, SA 1BXTur.

Aegilops umbellulataZzhuk. subspumbellulata, 1, step, 1000 — 1100 m., 01.07.2004, SA 1383, Ur.

Aegilops triuncialis L. subsptriuncialis, 10, yol kenari, step, 1175 m., 04.07.2005, SA7245

Aegilops biuncialisVis., 29, step, mg aciklgi, 1100 — 1150 m., 07.06.2005, SA 2009.

Hordeum murinum L. subspglaucum (Steud.) Tzvelev, 32, yol kenari, 1000 m., 16.0632GA 2273.

Hordeum bulbosumL., 29, step, 1100 — 1150 m., 07.06.2005, SA 2060.

Taeniatherum caput-medusadL.) Nevski subspcrinitum (Schreb.) Melderis, 16, step, 1050 — 1100 m., 2&@0D5,
SA 2354, Ir.-Tur.?

Bromus japonicusThunb. subspanatolicus (Boiss. & Heldr.) Pénzes, 14, step, 1100 — 1150M06.2005, SA 2123.
Bromus tectorumL., 24, step, 1280 m., 16.06.2005, SA 2193.

Bromus sterilisL., 16, step, 1050 — 1100 m., 26.06.2005, SA 2350.

Bromus cappadocicusBoiss. & Balansa subspappadocicus 37, step, 1400 m., 16.06.2005, SA 2221.

Bromus tomentellusBoiss., 19, kaya tzeri, 1360 m., 04.07.2005, SA6248-Tur.

Arrhenatherum palaestinum Boiss., 29, kayalik yamag, geaciklgl, 1100 — 1150 m., 07.06.2005, SA 2074, D. Akd.
Koeleria cristata (L.) Pers., 17, step, 1100 — 1200 m., 19.05.2085] %48.

Calamagrostis pseudophragmitegHaller f.) Koeler, 35, dere kenari, 1050 — 1100 26.06.2005, SR359, Avr.-Sib.
Polypogon viridis (Gouan) Breistr., 4, dere kenari, 1050 — 1100 ;Q&2005, SA 2377, Avr.-Sib.

Milium vernale M.Bieb. subspvernale, 17, step, kayalik yamag, 1100 — 1200 m., 19.@&268A 1923, Akd.?
Alopecurus arundinaceusPoir., 32, dere kenari, golgeli yer, 1000 — 105025.05.2005, SA 1973, Avr.-Sib.
Phleum pratensel ., 8, cayirlik, 1300 — 1350 m., 04.07.2005, SA@4Rvr.-Sib.

*Phleum bertolonii DC., 29, step, 1100 — 1150 m., 07.06.2005, SA 2091-

Phleum exaratumHochst. ex Griseb. subspxaratum, 19, step, 1280 m., 16.06.2005, SA 2195.

Festuca valesiacé&chleicher ex Gaudin, 17, step, 1130 m., 19.05.28851951.

Poa annual., 1, yol kenari, 1000 m., 16.05.2005, SA 1869.
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Poa trivialis L., 30, bataklk, dere kanari, 1100 m., 07.06.2@%2163.

Poa angustifolial., 29, step, 1100 — 1150 m., 07.06.2005, SA 2159.

Poa nemoralisL., 1, step, 1000 — 1100 m., 01.07.2004, SA 1331g;,iSA 1377.

Poa bulbosal., 32, step, 1000 — 1050 m., 25.05.2005, SA 1975.

Dactylis glomeratal. subsphispanica (Roth) Nyman, 28, step, 1100 m., 07.06.2005, S&221

Briza humilis M.Bieb., 1, step, yamag, 1000 — 1100 m., 01.07.26@42384.

Echinaria capitata (L.) Desf., 1, step, 1100 — 1250 m., 27.04.2005,1381.

Melica ciliata L. subspciliata, 29, step, 1100 — 1150 m., 07.06.2005, SA 2039.

*Melica penicillaris Boiss., 29, kayalik arazi, 1200 — 1250 m., 04.0052GA 2424; Ir.-Tur.

Stipa capillata L., 1, tarla kenari, step, 1075 m., 27.07.2004 1887.

Stipa holosericearrin., 10, yol kenari, 1175 m., 04.07.2005, SA 2408Tur.

Stipa arabicaTrin. & Rupr., 31, kayalik yamag, step, 1000 — 168(26.06.2005, SA 2390.

*Stipa pulcherrima K.Koch subsp.crassiculmis (P.A.Smirn.) Tzvelev, 29, step, 1100 — 1150 m..0622005, SA
2140.

Piptatherum holciforme (M.Bieb.) Roem. & Schult. subsgolciforme var. holciforme, 17, kayalilk yamag, e
acikliklari, 1100 — 1150 m., 19.05.2005, SA 1952.

Phragmites australis(Cav.) Trin. ex Steud., 16, dere kenari, 1000 $.10.2004, SA 1724, Avr.-Sib.

Pennisetum orientaleRich., 29, kayalik yamag, 1000 — 1100 m., 26.06652@A 2323; Ir.-Tur.

Chrysopogon gryllus(L.) Trin. subspgryllus, 1, step, 1000 — 1100 m., 01.07.2004, SA 1612.

Bothriochloa ischaemum(L.) Keng, 1, yamagc, kayalik arazi, 1000 — 11000%.07.2004, SA 1547.

4. Sonuglar ve tartsma

Calisma alanindan 2004-2006 vyillari arasinda 1215 kitkiezi toplanmstir. Orneklerin dgerlendirilmesi
sonucu 81 familya, 343 cins, 628 tir ve turaltistak tespit edilmtir. Bu Uyelerin 7’ siPteridophyta 621’ si
Spermatophytdélimune aittir (Tablo 1).

Tablo 1. Taksonlarin kategorilere goérezdiani

Familya Cins Tar ve Taralti Endemik
Takson
Oran Oran
Adet o Adet | Oran Oran
(%) (%) | Adet %) Adet %)
Pteridophyta 5 6,17 6 1,75 7 1,12 - -
<
%: Gym. 2 2,47 2 0,58 2 0,37 - -
o
©
£
;’.)_ Angio. 74 91,36| 335| 97,67y 619 98,57 67 10,67
Toplam 81 343 628 67

Alandaki tiirlerden 124’ siran-Turan elementi (% 19,74), 51’ si Akdeniz eleth¢¥ 8,12), 66’ si Avrupa-
Sibirya elementi (% 10,5) ve 387" i (% 61,62) fitgecafik bolgeleri belli olmayan ve genyayilish olanlardir. Alana
yakin yerlerde yapilan ger calsmalarla kiyaslanganda iran-Turan kokenli bitkilerin ggunlukta oldgu
gorulmektedir. (Tablo 2).

1. Aslan— Kibris Koyt Vadisi (Ankara-Mamak) Florasi

2. Soydemir Bayindir Baraji Cevresinin Florasi (Ankara) (8emir ve Aytag, 2003)

3. Altinézli- imrahor Vadisi (Ankara) Florasi (Altindzli ve VuraD00)

4. Coban— Cerkezhdylk, Karagedik ve Mginar Kdyleri Arasi Bélgesinin Florasi (Ankard}gban, 2001)
5.Yildiz— Bobrek D& (Keskin) Florasi (Yildiz ve Ekim, 2004)

6. Donmez- Flora of Karagiiney Mountain (Kirikkale) (D6nm&g02)

7. Yeilyurt — A study on flora of Hacikadin valley (Ankara)efiyurt ve ark., 2008)
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Tablo 2. Cakma alanina ait fitoggafik bolge elementlerinin yakin boélgedeki gaialar ile kagilastiriimasi
Arastirma Alanlari

Fitocografik bolgeler
(%) | 200)] 306) 4(%)] 5%) 6%) 7 %)
ir-Tur. 1974 | 183 204 2871 25p 2204 185
Akd. 812 | 61| 51| 5094| 76 63 89
AVr.-Sib. 105 | 51| 60| 462 67 614 94
Belirlenemeyenler veya ¢ok| o1 o> | g55| 82| 6074 605 650 631
bdlgeli olanlar

Calisma alanindan toplanan endemik bitkilerin tehlikéegarileri Turkiye Bitkileri Kirmizi Kitabi ve IUCN
Versiyon 3.1 kriterleri gdz 6niinde bulundurularanigen diizenlenntir (Tablo 3) (Ekim ve ark., 2000; IUCN, 2001).
Alandaki turlerin tehlike siniflarina gore ghmi verilmistir (Tablo 4). Buna gore toplam endemik tir sagigiolarak
bulunmutur.

Tablo 3. Cakma alaninda toplanan endemik bitkiler ve IUCN tedlkategorileri

TAKSON IUCN TAKSON IUCN TAKSON IUCN
Kat. Kat. Kat.
Alyssum thymops VU Cousinia stapfiana LC Muscari aucheri LC
Fritillaria fleischeriana VU Crataegus tanacetifolia LC Nonea macrosperma LC
Scorzonera acuminata VU Crepis macropus LC Paracaryum ancyritanum LC
Cirsium sintenisii NT Crocus ancyrensis LC Peucedanum palimbioides LC
Hesperis balansae NT Crocus danfordiae LC PI|OS€|.|a ho.ppeana LC
subspisaurica
Hyacinthella acutiloba NT Cynoglottis chet|I_<|ana LC Prangos mellocarp0|des LC
subsp paphlagonica subsp meliocarpoides
Sideritis galatica NT Delphinium f_|ssum LC Salvia absconditiflora LC
subspanatolicum
Acanthollmon puberulum LC Delphinium venulosum LC Salvia cadmica LC
subsplongiscapum
Acanthus hirsutus LC Dianthus anatolicus LC Salvia cyanescens LC
Achillea teretifolia LC Digitalis lamarckii LC Salvia dichroantha LC
Allium sieheanum LC Eryngium bithynicum LC Salvia hypargeia LC
Alyssum paﬁen LC Euphorbia cardiophylla LC Salvia recognita LC
subsppateri
Amblyopyrum muticumar. LC Hellanthemum nummularium LC Scorzonera eriophora LC
loliaceum subsp lycaonicum
Anthemis wiedemanniana LC Helichrysum arenarium LC Scorzonera tomentosa LC
subsp aucheri
Asperula I|I§0|flora LC Inula anatolica LC Scrophularia cryptophila LC
subsp phrygia
Asyneuma limonifolium LC Iris schachtii LC Scutellaria salviifolia LC
subsp pestalozzae
. Thymus sipyleus
Ballota nigra LC Jurinea pontica LC subsp sipyleus LC
subsp anatolica X
var. sipyleus
Bellevalia gracilis LC Lathyrus brachypterus LC Trifolium pannonicum LC
var. brachypterus subsp elongatum
Bupleurum sulphureum LC Linaria corifolia LC Verbascunaff. caudatum LC
Campanula lyrata Linum flavum Verbascum cheiranthifolium
LC : LC LC
subsp lyrata subsp scabrinerve var. asperulum
Linum hirsutum Verbascum vulcanicum
Consolida glandulosa LC subsp anatolicum LC . LC
. subsp vulcanicum
var. anatolicum
Consolida raveyi LC Onosma isaurica LC
Consolida thirkeana LC Mlnuartlg anatolicavar. LC
arachnoidea
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Tirkiye Bitkileri Kirmizi kitabinda endemik olaragosterilen,Veronica multifida nin iran’ da da yayi
gosterdgi tespit edilmitir (Rechinger, 1981). Bir der tirPrunus cocomiliavar. puberulaolarak tghis edilen 6rngin,
Prunus cocomiliale sinonim olmasindan dolayi bu varyete enderkii&h digmistir. A.A. Donmez veS. Yildirimli
tarafindan yapilan revizyon cahasinda bu tiirin Tirkiye ginda italya, Yunanistan, Libnan ve Filistin’ deki
yayllislarindan bahsedilmektedir (D6nmez ve Yildirimhipap

Tablo 4. Tehlike kategorilerine gére endemik sayesoranlari

Kategori SayiI Toplam Endemik Sayisina Oi@n)
VU 3 4,48

NT 4 5,97

LC 60 89,55

Toplam 67

Endemizm orani en fazla S. Coban’ da (%17,16) giektedir. Daha sonra Dénmez’ de (%13,1), Yildiz' da
(%11,5), Aslan’ da (%210,74), Soydemir’ de (%9,6)esiWurt’ ta (%9,3) ve Altin6zli’ nde (%8,82) olarak
gorulmektedir (Tablo 5).

Tablo 5. Calkma alani ile alana yakingdir calgma alanlarinin endemizm oranlari

Arastirma Alanlari
Endemizm

1 2 3 4 5 6 7
Endemik Takson Sayisi 67 a7 30 52 63 106 45
Endemizm Oranlari (%) 10,67 9,6 8,82 17,1p  11p 113,|9.3
Toplam Takson Sayisi 628 490 340 303 554 868 48D

Tlrkiye Bitkileri Kirmizi Kitabina goére,Acantholimon puberulunsubsp. longiscapum (VU), Cirsium
sintenisii, Fritillaria fleischeriana, Alyssum thymps (NT) ve Scorzonera acuminatése (LC) kategorisinde yer
almaktadir (Dallwitz ve ark., 2000). Bunlardé&eantholimon puberulunsubsp.longiscapumtirii M. Dggan ve G.
Akaydin tarafindan yapilan cginada LC olarak onerilrglir (Dogan ve Akaydin, 2007). Ber 4 tire ait Tirkiye
Florasindaki lokalitelerin ve ¢amamizdan elde edilen verileriMapinfo programina aktariimasi sonucu yaika
olarak yayilg alanlari gosterilngtir (Sekil 4).

+—— Scorzonera acuminata (13290 kmz) +—+ Cirsium sintenisii (60890 km?)

2
-—— = Fritillaria fleischeriana (32060 km?2) Alyssum thymops (32860 km™)
Sekil 4. Scorzonera acuminat&irsium sintenisiiAlyssum thymopee Fritillaria fleischeriana nin yayilis alanlari

Calisma alanindaCirsium sintenisiiicin ¢ok iyi bir populasyon gézlemi yapilamagtm. Fakat Alyssum
thymops, Fritillaria fleischeriana ve Scorzonera acuminatéiirlerinin populasyon durumlarinin ¢ok zayif ofdu
gozlenmitir. Ozellikle Alyssum thymopsiriiniin populasyonunun oldukca az olmasi dikk&migtir. Bu nedenle
calismanin ikinci senesinde sadece fotfi cekilmek suretiyle toplama yapilmagm. Alanda tehdit unsuru olan
tasocaklarinin, tarla ve otlatma baskisinin olmas,lginusu tirlerin populasyonlari icin tehdit glirmaktadir.
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Fritillaria fleischeriana tiiriiniin tipiizmir’ den bilinmektedir. Dier lokaliteler ise; Ankara: Beytepe (Erik,
1992); Eryamanincesu; Hacikadin deresi; Dikmen; Beypazari’ na 5kfa; Beypazari — Cayirhan arasi, Uyku giftli
mevkii; Cayirhan — Nallihan arasi, Davgho koyu; Cayirhan — Nallihan arasi, Nalllhansk@enneti, Tosun kayasi
mevkii (Telsen, 2004); Bilecik: Boziyik ilcesi; Eskhir ve Afyon illerinde yayikh gostermektedir (Davis, 1965 -
1985). Bu lokalitelerin yakkak alan hesabi 32060 Krolarak hesaplanstir (Sekil 4). Fakat Eryamarincesu, Dikmen
ve Haclkadin deresinigehirlesmis olmasi, tlriin bu alanlarda ygtiesi acisindan tehdit unsuru olmaktadir. Bu veziler
dayanarak bu tirin hem populasyonunun zayif oltmas de ygam alani ve buna Bh olarak habitat alaninda kayip
olmasi nedeniyle IUCN Version 3.1’ in B2ab(ii,ik}iterlerine gére VU kategorisine aktarignr (IUCN, 2001).

Scorzonera acuminat#@irii, Turkiye Florasinda 4 lokaliteden bilinmektedBunlardan ilki, Balansa tarafindan
Usak: Burgaz dgindan toplanan drnektir. Ber lokaliteler ise Ankara: Ankara — Gerede yolu, R&; Mamak Hiseyin
Gazi tepesi ve Corum: Kirkdilim kéyinden bilinmedite Bu alanlar hesaplangnda, tirin yayiy alani yaklaik
13290 knd olarak hesaplanstir (Sekil 4). Bu verilere gére bu tiiriin tehlike kategom1ab(iii)+2ab(iii) kriterlerine
gore NT kategorisinden VU kategorisine aktargtmi(IUCN, 2001).

Alyssumthymopstiriine ait yayil bilgileri ise, Nigde: Bor; Ngde — Ulukgla arasi; Ankara: Ankara’ nin 45
km guneyi, Bala yolu; Konya: Cihanbeyli — Kulu arage Kayseri: Pinara — Pazardéren (GAZI) arasindan
bilinmektedir. Bu tiriin ise yayslialani yaklaik olarak 32860 kfolarak hesaplanstir (Sekil 4). Fakat tiiriin caima
alanindaki populasyonu ¢ok zayif gozletidden B2ab(iii) kriterine gore VU kategorisine akbanistir IUCN, 2001).

Son olarak iseCirsium sintenisiitirt icin de Turkiye Florasinda 4 kayit verilmekte Bunlardan ikisi
Kastamonu ili sinirlari icerisinde yer alan llgaz @avur dgi kayitlaridir. Dger ikisi ise Mgla: Girdev dgi ile Isparta:
Dedegdl D@’ dir. Ayrica Kastamonu: Kurtgirmez dga (GAZI); Ankara: Bglum — Kazan arasi (GAZI);
Kizilcahamam, gik dagi (GAZI) ve Bolu: Alad& (GAZI)' dan toplanan ornekler de hesaba katiliosanoktalarin
yaklasik alan hesabi 60890 Krolarak hesaplanmtir (Sekil 4). Bu tiiriin populasyon durumu iyi gdzlenengitien
NT kategorisinde kalmasi uygun goérilgtiir (IUCN, 2001).

En cok cins iceren ilk 10 familyanin cins sayilgerilmistir (Sekil 5). Buna gore en ¢ok cingsteraceae
(%12,83), Poaceae (%7,87), Apiaceae (%7,29), Brassicaceae(%7), Rosaceae(%?5,83), Lamiaceae (%5,25),
Boraginaceae (%4,96), Fabaceae (%4,66), Liliaceae (%3,21) ve Caryophyllaceae (%2,62) familyalarinda
bulunmaktadir. Tirkiye Florasinda ise en ¢ok ciesen familyalar sirasiyl@oaceaeAsteraceaere Apiaceaédir.

50 +
45 44 O Adet

gg ] B Yizde
gg : 27 55 24
251 20 18
15 12,83 11

9
10 1 7,87 7,29 7,00 5,83 5,25 4,96 4,66

Sekil 5. En ¢ok cins iceren ilk 10 familya

Calisma alaninda en fazla tir ve tir alti taksdvateraceag%13,85),Fabaceae(%8,44),Poaceag(%7,48),
Lamiaceae(%7,17), Brassicaceaq%5,73), Rosaceaq%)5,25), Apiaceae(%4,94), Boraginaceae(%4,14), Liliaceae
(%3,66) veCaryophyllaceag%3,18) familyalari icermektediSékil 6). Geriye kalan 225 takson isezeli familyalara
aittir.
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Sekil 6. En ¢ok tir ve turalti takson iceren ilk fEnilya

Salvia cinsi alanimizda 11 taksonla en fazla taksona seimgtir. Astragalus(9), Sileneve Trifolium (8),
Centaureave Veronica(7), Alyssum, Anthemis, Carex, Crataegus, Euphorbia,dkuifrigonellave Vicia (6)’ sar tir
ile temsil edilmektedir (Tablo 6).

Calisma alaninda takson sayisi bakimindan ilk U¢ sirstaraceaq%13,85),Fabaceae(%8,43), Poaceae
(%7,48) familyalari yer almaktadirAsteraceaefamilyasi Dénmez’ in cajmasinda ikinci (%11,41), Soydemir
(%12,86), Altindzli (%15), Coban (%15,18), Yildkb13) ve Ysailyurt (%11,4)' un ¢camalarinda birinci siradadir.
Fabaceaefamilyasi Donmez’ in Karaginey ga (Kirikkale) calsmasinda birinci (%11,75), Soydemir (%9,80),
Altindzli (%9,41), Coban (%11,22) ve Yildiz (%11,0% Ysilyurt (%10,2) un cakmalarinda ikinci sirada yer
almaktadir. Poaceae familyasi Soydemir (%8,98), Coban (%10,23), Yildi%8,49) ve Dénmez (%8,29) in
calismalarinda Gclncli sirada, dgurt (%6,8)' un calsmasinda doérdinct, Altinézli (%5,59) nin gadasinda
besinci sirada yer almaktadir (Tablo 7).

Tablo 6. En cok tir ve tirlati takson iceren cinsle

Cins Takson| Oran Cins Takson | Oran
Sayisi (%) Sayisi (%)

Salvia 11 1,75 | Anthemis 6 0,96
Astragalus 9 1,43 | Carex 6 0,96
Silene 8 1,27 | Crataegus 6 0,96
Trifolium 8 1,27 | Euphorbia 6 0,96
Centaurea 7 1,11 | Rumex 6 0,96
Veronica 7 1,11 | Trigonella 6 0,96
Alyssum 6 0,96 | Vicia 6 0,96

Tablo 7. Cakma alaninda tir sayisi bakimindan zengin olan fetaitin cevredeki caimalarla kagilastiriimasi

Arastirma Alanlari 1 2 3 4 5 6 7

. Takson | Takson | Takson| Takson| Takson | Takson| Takson
Familyalar

Sayisl saylsl Sayisl saylsl sayisl | sayisi | Sayisi

Asteraeceae 87 63 51 46 72 99 5b
Fabaceae 53 48 32 34 61 102 49
Poaceae 47 44 19 31 47 72 33
Lamiaceae 45 38 21 25 33 54 38
Brassicaceae 36 34 21 15 37 44 3R
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Tablo 8’ de de goruldiu gibi calsma alaninda cins sayisi bakimindan ilk U¢ sirstaraceag¢%12,83),Poaceae
(%7,87) veApiaceag%7,28) familyalari yer almaktadisteraceadamilyasi Soydemir (%13,18), Altinézli (%13,45),
Coban (%14,52), Yildiz (%13,23), ¥burt (%12,01) ve Dénmez (%13,76)’ in ¢gaghalarinda birinci sirada yer
almaktadir.Poaceaefamilyasi Soydemir (%10,14), Altin6zli (%7,14), ligo (%11,83), Yildiz (%10,32), Yieurt
(%7,75) ve D6nmez (%11,90) in cahalarinda ikinci sirada yer almaktadir. Soydemir7 (#%), Yildiz (%8,71),
Yesilyurt (%7,36) ve Dénmez (%7,41)" in ¢canalarindaBrassicaceadiclnci sirada iken, AltindzIi’ niin gahasinda
Cruciferae ve Labiatae (%6,72), Coban’ in calmasinda iseLeguminosae(%6,99) familyasi lclncli sirada yer
almaktadir.

Tablo 8. Cakma alaninda cins sayisi bakimindan zengin olanyafarin gevredeki ¢cailmalarla kagilastiriimasi

Arastirma Alanlari 1 2 3 4 5 6 7

. Cins Cins Cins Cins Cins | Cins | Cins

Familyalar
saylisl | sayisl | sayisl | sayisl | sayisl | sayisi| sayIsl

Asteraceae 44 39 32 27 41 52 31
Poaceae 27 30 17 22 32 4% 20
Apiaceae 25 14 10 12 20 24 14
Brassicaceae 24 23 16 12 21 28 19
Rosaceae 20 11 12 5 17| 19 12
Lamiaceae 18 17 16 12 16 23 18
Boraginaceae 17 10 10 9 15 18 13
Fabaceae 16 18 15 13 20 27 16
Liliaceae 11 6 4 4 5 11 6
Caryophyllaceae 8 9 7 6 12 15 14

Calsma alanindan toplanan bazi 6Orneklerle ilgili failesd ve Turkiye Florasinda bahsedilmeyen eksik
karakterlerle ilgili notlar ilgili taksonun altindsk acgiklama olarak verilstir.

Bu calsmada sonucunda P.H. Davis’ in de alandan toplaBelphinium fissumsubsp.anatolicum Inula
anatolicave Scrophularia cryptophildtrleri de toplannstir.

4-1. Alanda Dgal Olarak Yetien Bazilging Kayitli Bitkiler

Vadide dgal olarak yegen veic Anadolu bélgesinde ystnesi beklenmeyen, 1,5 ha.’ lik alanda, 20 cm capa
ve 5 — 6 m boya kadar gkbilen bir dgal Corylus avellangoplulugunun varlgl alanin 6nemini daha da arttirmaktadir
(Demirtas, 2005). Ozellikle bu turler alanin 1. Derece Siam ilan edilmesinde etkili olnytur. Ayrica alanda,
cogunlugu Tarkiye’ nin Marmara, Ege ve Akdeniz boélgesindg/jis gostererOphrys mammos#iriniin yettiginin
tespit edilm§ olmasi da 6zellikleic Anadolu bolgesi icin énemli bir bulgudur. Alangaklasik 150 bireylik bir
populasyon bulunmaktadir. Bundarskeaic Anadolu harig, dier butiin bolgelerde ygtin Ophrys oestriferatiriinin
de alanda yettigi tespit edilmgtir. Alanda bu tire ait sadece 1 birey tespit egildcin, tiriin alandaki neslinin
devamlilgl agisindan herbaryum materyali olarak toplanngamiSadece gozlem numarasi verilmek suretiylejrtir
teshisi alanda yapilngtir (Delforge, 2006).

4-2. Alani Tehdit Eden Faktorler

Kibris vadisi yamaglarinda bircok stcgl isletiimektedir. Bu tgocaklarina egim icin vadinin degisik
yerlerine yollar acilmgtir. Bu yol agcma sonucunda yamaglardan birakilayaKkkiitleleri bitki ve gaclara zarar
vermistir. Kibris kdyl Dayaryma Derngi vadinin korunmasi, gerekli tedbirlerin alinmagini Valilik, Kultar
Varliklarini Koruma Kurulu ve Meslek Odalari nezdiéngirsimlerde bulunmstur. Yapilan girgimler sonucu alanda
vadi icinde yapilmakta olan yol c¢ginalari durdurulmgtur. Fakat tgocaklar faaliyetlerine giinimuzde hala devam
etmektedirler.

Vadideki bitki ortist ve canlilarin,sletilen taocaklarinin cevreye yay@ toz nedeni ile olumsuz
etkilendikleri gozlenmitir. Tasocaklarinda patlatilan dinamitlerin meydana gedirdiarsintilar sonucu kayan toprak,
alana yakin yerkém vyeri olan Kibris kéytindeki evlerin duvarlaringatlamasina neden olgtur. Ayrica vadinin
karsilikli iki tarafinda calsan tgocaklari arasinda kamyonlarin daha rahat gidip bijetesi icin vadinin tabani
Bilylksehir belediyesi tarafindan toprakla kapatilmakrisig, fakat TMMOB’ nin yerel halkin ve Kibris Koyl
Dayangma Derngi’ nin actigl davalar ile bu faaliyet durdurulrgtur. Bu doldurmaglemi sonucu kayan toprak,stae
kaya parcalar vadi icinden gecen derenin Uzerapakmgtir. Fakat derenin aji devam etmektedir. Yuvarlanan
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kayalar da yamaclarda bulunagaglara zarar verniir. Ote yandan bu durum boélgede rahatca godey tehlikeli bir
durum haline getirngtir.

Ayrica santiyelere ait bacalarda filtre kullaniimgcdan, hem bu bacalardan ¢ikan dumanin, hem dinamit
patlatma sonucu ortaya ¢ikan toz bulutunun hem wéslbtmelerden c¢ikan malzemeyistgan kamyonlarin sebep
oldugu toz ve dumanin vadi icerisindesggan canlilar, 6zellikle de bitkiler Uzerinde olwmsetkileri vardir. Kibris
koyu halki ve Kibris kdyl Dayagma Derngi, alanda yetitirilen Ankara Armut’ unun veriminin dimesinde, bu toz
ve duman bulutunun etkili olgunu belirtmgtir. Bu partikiller, yaprak gozeneklerinin ve torauklarin Uzerini
kaplayarak bitkilerin solunum ve fotosentez yapmasengel olmaktadir. Bu durum meyve Uretiminde mari
dismesine neden olmaktadikinci derece tehdit faktorii, vadinin giineyinde malo tarim alanlaridir. Ber bir tehdit
faktorl ise koylu halk tarafindan bu alanin mewraik kullaniimasidir.

Bir diger olasi tehdit faktérii de Mamak Belediyesi tardém alanda yapilmasi glintlen teleferik hatti
uygulamasidir. Normalde alanda yagnte yasak olmasinagaen T.C. Kiltir Bakang Kiltir ve Tabiat Varliklarini
Koruma Yiksek Kurulunun algh karar gergince Dgal Sit Alani yonetmefiine gore alanda herhangi biletme
yapabilme hakkina sahiptir. Bu yénetmelik maddeagiaaki gibidir (Anonim, 1999).

“Kesin yapi yasg olmakla birlikte, resmi ve 0zel kuruliarca zorunlu olan alanlarda, teknik altyapi
hizmetleri (kanalizasyon, acik otopark, telesiyigleferik, icme suyu, enerji nakil hatti, telefomttn ve benzeri)
uygulamalarinin Koruma Kurulunca uygun gorulgcekliyle yapilabilecgine karar verilmgtir.”

Tesekkur

Bu calsmayi “05/2005-18” kodlu ve “Kibris Koyl Vadisi (Aaka, Mamak) Florasi projesi” olarak
destekleyen Gazi Universitesi BAP Birimine, bakstnlarin tghislerinde yardimci olan uzman mesleftdamiza,
IPNI yetkilisi Kanchi GANDHI' ye, arazi ¢cajmamizda bize gik eden Bilal SAHIN’ e, ayrica bize rehberlik eden
Kibris K8yl Dayarsma Derngi Uyelerine ve D@a Derngi’ nden Ferdi Akarsu ve Barbaros Demirci’ ye ¢oketekir
ederiz.
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Some of ecological features and relations with repductive success in the populations @ianthus erinaceusvar.
erinaceusendemic to Turkey

Murat ERSOZ*, &zcan SECMEN
! Ege University, Faculty of Science, Department iwfl@&yy, 26450;zmir, Turkey

Abstract

Dianthus erinaceuBoiss. varerinaceuss an endemic living on tops of four mountainshe fAegean region
of Turkiye. The aim of this study was to investagéte distribution area, the risk category accgdinlUCN V 3.1, the
habitat features and the relations between sonmbesk features and reproductive sucdissithus erinaceusoiss.
var. erinaceus The number of individual is highest on Spil Pand lowest on Sarikaya Tepe. The widest distinuti
area is on Nif Da.

The soils supporting these populations are slightkaline with pH 7.1 and 7.5, nonsaline, rich inG;
content and poor in organic matter. Total yearlgpfedl is little over 1000 mm in the study areacegt Sarikaya Tepe
and about 950 mm on Sarikaya Tepe. The temperaaueelselow FC from December to March at Spil Pand Nif
Dag.

Plants of Nif Dg population are bigger than other populations viithger leaves. Number of flowers is
highest in Sarikaya Tepe population. Mean viabkelssumber in a flower is maximum in the individuafsSpil D&z
while this number is minumum in Sarikaya Tepe iidligls. Due to lowest mean number of viable seedhé
individuals of Sarikaya Tepe, number of viable sdadinit is also low.

There is a negative relation between annual meapdgature but positive between total annual rdirzfad
number of individual. A negative corralation wastained between the amounts of, IKé*, organic matter; positive
with CaCQ and P with mean plant height of populations. Meamber of flowers in a unit is positively correldtaith
temperature and negatively correlated with rainfAllnegative correlation was found between meamlgigeeded
flower number and mean viable seed number with nmant height of populations. A positive correlatibetween
mean viable seed number and organic mattéf, Bef*, K* ; but CaC@and P are negatively correlated.

Key words: Dianthus erinaceusar. erinaceusPopulation ecology, Conservation biology

O

Turkiye endemigi Dianthus erinaceusBoiss. var.erinaceus’un bazi ekolojik 6zellikleri ile Greme baarisi
ili skileri

Ozet

Turkiye endendi bir bitki, Dianthus erinaceuBoiss. var.erinaceus Ege bdlgesindeki 4 dan tepelerinde
yasar. Bu calgmanin amaci, populasyonlardaki bitkilerin yaydilanlarini, IUCN V 3.1 gore tehlike sinifini, highi
Ozeliklerini ve bu 6zelliklerin bazilar ile Urenfesarisi arasindaki gkileri aragtirmaktir. Birey sayisi Spil ganda en
cok, Sarikaya Tepe'de en azdir. En gsiyilis alani Nif dgindadir.

Populasyonlarin topraklari, hafif alkali, pH 7.5 #uzsuz, ¢ok kirecli, organik maddesi azdir. Taphallik
yagislar ise Sarikaya gindakilerde 1000 mm’nin biraz Uzerinde, Sarikayad®® mm civarindadir. Spil ve Nif ‘te
Aralik- Mart arasinda eksi yada’Q sicakliklar gérilr.

* Corresponding authot Haberlgmeden sorumlu yazar: ozcan.secmen@ege.edu.tr
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Nif dagl populasyonunda bitki ve yapraklargdi populasyonlarindan daha buytktir. Cicek sayasik8ya
Tepe populasyonunda en yiksektir. Bir cicekte ane verimli tohum sayisi, Spil Babireylerinde en yiksek iken,
Sarikaya bireylerinde ise en azdir. Sarikaya kemydle ortalama verimli tohum sayisi coksdk olduzundan,
birimdeki olgun tohum sayisi da giktur.

Birey sayisi ile yillik ortalama sicaklik arasindegatif; yillik toplam yais ile pozitif iliski vardir.
Populasyonlarin ortalama bitki boylari ile" KF¢* ,organik madde miktarlari arasinda negatif; CaQ® arasinda
pozitif iliski bulunmutur. Bir birimdeki ortalama cicek sayisi ile siblikpozitif, yagis ise negatif ilgkilidir.
Populasyonlarin ortalama bitki boylari ile ortalaoanl tohumlu cicek sayisi ve ortalama canli tolsayisi arasinda
negetif iligkiler bulunmytur. Ortalama verimli tohum sayisi ile Cag@ P arasinda negatif korelasyon olmasina
ragmen; organik madde, FeC&*, K* arasinda pozitif ifiki vardir.

Anahtar kelimeler: Dianthus erinaceusar. erinaceuspopulasyon ekolojisi, koruma biyolojisi
1. Introduction

Recently, several investigations have been undemtéér conservation of biodiversity; particularBrndemic
taxa for their importance for being rare and oange in habitats with restricted requirements, facthg increasing
risk of extinction. Many species either becomer&ttor are subjected to pressures such as climlaticges and habitat
losses while sustaining their populations. Recemntigny papers have been published to overcome treddems
(Menges, 1998; Matthies, 2004)

It is thus necessary to know the causes of thi@atdnservation of species and determine the caeites
deterministic such as habitat loss or stoechastib sis demographic, genetic and climatic changesyMppropriate
strategies have been determined and one of thébjmapproaches is to observe the population bebawf threatened
species for a sufficent level of protection (Maorx&omez et al., 2003). Another approach is to prewvbe
fragmentation of populations. Generally extinctdre to narrowing of borders of habitats and unfaable effects on
reproductive potential of insect-pollinated plaimisreases fragmentations in populations (Guttmaff9; Hooftman et
al., 2004). Fragmented populations are mostly sedmbitats above tree line at high mountains. Mpayameters
change in short distances at these altidudes (&ehgn 1998).

Caryophyllaceaewith its distribution center in the Mediterraneagion and adjecent European and Asian
parts is an important family in the Flora of Turkepresenting 479 species which 193 of them arereius (Erik and
Tarikahya, 2004, Heywood, 197&)ianthus erinaceudoiss. is one of these endemic taxa in this faraitg lives
above the tree line on the tops of high mountdtnis.represented by two varietas in the Flora afkBy; var.erinaceus
is only known from type locality, Spil @a&Manisa and varalpinus Boiss. from type locality, KazgaBalikesir and
second record from Murat Re-Kutahya (Davis, 1967)Dianthus erinaceudBoiss. var.erinaceusis found in the
treeless zones of Nif ga Mahmut D& (izmir-Kemalpaa) and Bakird&-Sarikaya Tepesi (Manisa-Kirgac). The
field observations revealed that very few seedsgete and presence of young seedlings in the ptipns exposes
the plant to an endangered situation.

The aims of this study were to determine the distion areas, approximate numbers of indivudiakk r
category according to IUCN V 3.1, habitat featui@sg reproductive success together with relatiats/iden habitat
characteristics and reproductive success.

2. Materials and methods
2.1.Study area

Studies have been done 2004 -2005 and data is takéme first author from his M. Sc.Thesis workud®t
area were treeless high mountain belts startingy ftd60 m. at Spil Da (1536 m), 1200 m. at Nif 3 (1500 m),
1120 m. at Mahmut Oa(1360 m) and 900 m. at Sarikaya Tepesi (1078 mgu(€ 1).

Limestone, bare and rubble rocks and lithosol sailsstly predominate the study area. According to
Emberger’s (1955), summer drought index the studg & under the effect of mediterranean climatétatal rainfall
in summer less than 200 mm. Vegetation of the saudgs was high mountain step and subalpin custhinrbs Pinus
nigra lives at the lower bounderies of the study arBémnthus erinaceuBoiss. is seen at the end of this belt. The plant
cover consist of many cushion shrubs and herba1{8ec1982).
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Figure 1. Distribution of populations
2.2.Study plant

Populations of narrowly distributed endemic pldbignthus erinaceu8oiss. var.erinaceus were studied in
Spil D&g1, Nif Dagl, Mahmut D& and Sarikaya Tepe-Bakir RgKirkaga¢-Manisa) between 2004 and 2005.

Dianthus erinaceugoiss. var.erinaceusis spiny, round shaped plant and looks like hedgehus an epitet
has been given for this diagnostic feature. Lednszome narrow towards the tip and tips are spitowérs at the tip
of shoots are frequently solitary. There are 6-fdrteols. Sepals are linear, long-mucronate aralpink, barbulate
and dentate. Fruit is a capsule.

2.3.Methods

Number of individuals and defining the borders dftribution areasThe borders of the populations were
determined by using GPS coordinates of the indadislat the lowest altitudes. Individuals were cedntor each
population in the 200 Mmquadrats taken randomly on 50 m. long transeet Ibata was transfered to the PC-GIS 3.2
programmeSpil population was taken as start point for posiand distances of populations with each other.

Biometric measurements: 30 individuals were setbated numbered per population. Width, lenght anghte
per individual was measured. At least 3 floweredog$, flowerless shoot and flowers with maturetfrcapsule) were
selected from each individual. The morphologicatfiees used in the identification key were recorfledn 360
samples.

Soil Analysis: Approximately 1, 5 kg soil samplesrh 20 cm depth were taken from the population$ wit
dense individuals. Samples were sieved using  si@ve, and analysied in Soil Department of Agtimal Faculty,
Ege University.

Climatic Interpretaion: Temperature and rainfallues of the study area were calculated according to
Sezer's(1993) extrapolation formula using Manisd Emir 's 30 year's monthly mean temperatut€)(and rainfall
(mm) taken from General Management of Meteoroldgidtairs (Meteorolojiisleri Genel Midirlgu).

Reproduction of flower and seed: A 100 “crim size(unit area) was left at different placesnoimbered
individuals. 2-5 frames were taken according to glze of cushion and flowers and flowered shootsnted within
these frames.

The number of shoots with flowers was calculatebelew where Sindicates mean number of flower shoots
in a unit per individual; § mean number of flowered shoots in a unit in tatalividuals; Y;, cushion area of an
individual; Y, total cushion area of individuals; Galculated number of flowered shoot in a unit &réa cn).

Si=(Y2/100)A,;
SI=SH+SHSHSt +
YT=Y1+Y2+Y3+Y4+ ............. +\§,0
Cs=( Srx 100)/¥7

Number of flowers in a unit area was calculatechvite following formula, ((B/A) ))/100 A represents
number of flowered shoots of samples and B nhumb#lowers in a shoot. Flowers with at least onebléaseed were

M. Ersoz et al., Some of Ecological Features andtites with Reproductive Success in the PopulatmfiDianthus erinaceus Boiss. var. erinaceus
Endemic to Turkey



68 Biological Diversity and Conservation + 2 (2009)

accepted as productive and percentange of theseriocalculated in the populations in accordanch this counting.
Number of viable seeded flowers in unit area (166 xwas found by multiplying the numbers of viableds in
populations with percentage of productive flowedMsimber of viable seeds produced in unit area wislleded by
multiplying number of viable seeds per flower witliis number.

Mean and Standart Error of Mean were given in tioeketrical measurements. Attempt was made to ptesen
the relations by regression between parametersilofisd climate with numbers and height of plamsd aeproductive
capasity. Mean annual temperature and rainfalleslof 2005 were correlated with mean flower nunibesin unit
area. The single linear model (y=a.x+b) were ugefind the relationship between features of sonikasal climate
with numbers and height of plants and seed prodtictiAll significance levels were at P<0.05. NSfers not
significant.

3. Results
3.1.Numbers of individual and size of area

Spil Dasi population is found at the highest elevation wifdest belt among other populations. Nifgda
population follows it. Sarikaya Tepe populationstxiin the lowest elevation with narrowest belte Highest number
of individuals are in Spil Da and Nif D& populations in according with the distributiorhélother two populations
are very low in number from first two populatio®pil Dagl, Nif Dagl and Mahmut D@ populations are close to each
other and there are 13-25 km distances among tBarrkaya Tepe population is far from these andidtsts among
them are 59-82 km (Figure 2).
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Figure 2. Distances among the populations
3.2.Soil features

The soils supporting plants are slightly alkalingw.10 and 7.53 pH values. Stone content is betvd® and
84 %. Nonsaline, rich in CaG@37.83-43.02 %) with sandy-loamy texture. Organgtter changes between 3.44-6.40
%. Soils are rich in metals such asF€, Zr** and Mrf*, but sufficient in K and poor in P. The amount of total
nitrogen, C&", F€", available Ct" and Mrf" are highest in the Spil Bawhereas Pis higher in the Nif Dai. Organic
matter, K, Mg®* and available Zii amounts are highest in the MahmutgDand N4 amount is highest in Sarikaya
Tepesi (Table 1).

3.3.Climatic features

According to 30 year's mean measurements; meanaanotal summer rainfall is 83,6 mm in Spil §a72,3 mm in
Nif Dagl, 66,3 mm in Mahmut Oa and 64,4 mm in Sarikaya Tepe. Total mean anraiafalls are a little over 1000
mm except at Sarikaya Tepe and about 950 mm ikk&8ariTepe (Table 2). The temperatures are bel6@ fom
December to March at Spil Band Nif D&i. Mahmut D& and Sarikaya Tepe are more warmer than these.
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Table 1. Soil features of populations.

Spil Dagl Nif Dagl Mahmut D& Sarikaya Tepesi
pH 7.42 7.53 7.34 7.10
Stoness (%) 85 80 84 84
Total salt (%) 0.03 0.03 0.03 0.03
CaCQ (%) 37.83 43.02 39.61 39.04
Sand (%) 53.57 68.40 59.72 60.33
Clay (%) 30.11 26.0 32.21 25.24
Loam (%) 5.3 5.6 4.7 6.2
Texture (%) Sandy-loam Sandy-loam Sandy-loam Saoaiyr
Organic matter (%) 6.2 3.44 6.4 5.1
Total nitrogen (%) 0.34 0.23 0.27 0.29
P (ppm) 2.22 3,45 2,19 2.57
K (ppm) 83 55 97 76
Ca (ppm) 4367 3236 3742 3122
Mg (ppm) 179 169 184 143
Na (ppm) 22 34 18 42
Fe (ppm) 31.44 15.52 27.31 23.47
Available Cu (ppm) 1.92 0.79 1.64 0.88
Available Zn (ppm) 1.65 0.53 2.56 2.17
Mn (ppm) 5.68 2.97 4.33 3.70

The temperatures in the area excee8C5in April and 10°C in May. The number of days exceedind® are
approximately 214 in all populations. 30 year's méamperatures are 6°C at Spil D4, 7,1°C at Nif Dag1, 8,1°C at
Mahmut D& ve 10,2°C at Sarikaya Tepesi.

Table 2. Mean of 30 year’s annual temperaturegaindialls in the populations (values extrapolatedoading to Sezer,
1993, Karaburun Yarimadasi Fiziki gafyasi, Ph D. Thesis. Ege Univ., Sosyal BilimlarsE, Cgrafya Anabilim
Dali).

Spil D&zl Nif Dagi Mahmut D& Sarikaya Tepe
Months °C mm °C mm °C mm °C mm
January -5.88 157.32| -3.87 161.78 -2.67 158.14 0.26 | 145.41
February -3.60 138.15| -3.29 137.31 -2.08 133.23 40.3 124.87
March 0.55 96.56 0.94 101.72 1.95 99.9 3.87 90.61
April 6.40 94.76 6.62 84.79 7.46 81.19 9.16 82.85
May 10.98 75.68 11.19 69.35 12.02 65.43 13.70 62,85
June 14.53 45.39 14.78 39.99 15.77 36.77 17.76 634.8
July 17.28 30.74 17.53 27.58 18.52 25.20 20.50 22.9
August 17.42 7.51 17.67 4.69 18.63 4.41 20.56 6.60
September 12.63 294 12.88 32.62 13.87 31.22 15.85 24.82
October 7.87 64.21 8.12 65.64 9.12 63.12 11.14 65.9
November 3.16 121.07| 3.43 136.40 4.50 134.3¢ 6.63 | 14.2D
December -0.43 201.40; -0.15 203.57 0.92 197.27 3.09 | 180.79
Total 6.7 1062.17 7.1 1065.45 8.1 1030.2 10.2 6.7

3.4. Plant measurements (vegetative and reprodeipiarts)

Mean height of plants changes between 165 mm a@ari2d. Smallest plants were observed in Spil da
population which presents the type sample in tloeaFdf Turkey. But, measurements are higher thasetigiven in the
Flora which mentions maximum 140 mm height. Thénbgl plants are among Nif Bigpopulation. Leaf sizes in
populations are rather close to each other thoegigta little small in Sarikaya Tepe populatiormvirless shoots in
Spil D&l flowered shoots in Mahmut @aare a little bigger than other populations. Theasurements of reproductive
structures show that all structures of SpigP@pulation are longer than others except lengtirafts. There is no
considerable differance in the lenght of fruits l§lea3).

3.5.Relations between some habitat features with glaight and population size

The relations of K (ppm), CaC@ (%), Fé" (ppm), organic matter (%) and @pm) in the soils of populations
with plant heights were investigated. A negativerelation was found between the amount 6{KS), Fé*(P<0,05),
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Table 3. Measurements of vegetative and reproguptarts of induviduals in the populations.

Spil Dagl Nif Dagl Mahmut d&i Sarikaya Tepe
Plant height (mm) 1655 240412 17548 185+1
Leaf lenght (mm) 19.8+0.4 20.1+0.5 19.8+0.6 18.2+0.
Flowerless shoot lenght (mm) 20.6+1.8 18.3+1.0 48B4 18.5+1.3
Flowered shoot lenght (mm) 73.9+£3.9 73.8+3.2 74.0+£3 72.5%£3.5
Baract lenght (mm) 17.1+0.5 16.4+0.4 18.2+0.4 16.8+
Bracteol lenght (mm) 17.5+0.4 16.0+0.3 15.0+0.3 0316.4
Sepal lenght (mm) 18.5+0.3 16.5+0.3 17.0+0.3 16.5+0
Petal lenght (mm) 21.0+0.2 19.0+0.3 18.8+0.3 18,040
Fruit lenght (mm) 9.7+0.2 9.5+0.2 9.5+0.2 9.5+0.2

organic matter (p<0,05) and plant height, howeasitive correlation was obtained between with Ca(=0,05), P
(p<0,05) and plant heights (Figure 3).

Studies on the correlations between temperatureanfill values and number of individuals reveatieat
there was a negative relation between annual neaperature and number of individuals (y = -0,00024986; R
=0,8126, NS): positive between annual total rairgfatl number of individuals (y = 0,0064x + 977,&7= 0,7169,
NS).
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Figure 3. The relations between some of nutritionialerals in the soil and mean plant heights ofuteons.
3.6.Reproductive success and relations with some hfleitdures

Mean number of flower in unit area in the indivittuaf Mahmut D&I and Sarikaya Tepe are higher than Spil
Dagl and Nif D& populations. Mean Viable Seeded Flower Number §#WN) in unit in the individuals of these
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populations are higher than others because of marimean flower number in unit in the individualsSarikaya Tepe
and Mahmut Da populations. Due to lowest mean number of viabkxlsn the individuals of Sarikaya Tepe, Mean

Viable Seed Number (MVSN) in unit is low (Table.4Hpwever, the case of Nif [Fapopulation is interesting. It was
determineted that this population is most unsudakgsth lowest reproduction phase though beingoseichiggest in

number and area.

Table 4. Seed productivity of populations.

Populations Mean Flower Mean Viable Seeded| Mean Seed Mean Viable | Mean Viable
Number in unit | Flower Number in Numberina | Seed Number | Seed Number
area (100 cf) unit Flower in a flower in unit
(MFN) (MVSFN) (MSNF) (MVSNF) (MVSN)

Spil Dag 80.022 38.35 15.09 4.34 166.43

Nif Dag 64.830 32.58 12.25 3.39 110.44

Mahmut D& 98.356 41.51 12.65 3.80 157.73

Sarikaya Tepe 106.927 42.58 14.54 2.65 112.83

Mean flower number in a unit area at Spilgbend Mahmut Dg populations was higher than Nif Babut
lower than Sarikaya Tepe population. Mean numbeioafers in an unit is positively correlated witheam annual
temperature of 2005 (y = 12,56x-50,116=R,5523, NS) and negatively correlated with tohfall of 2005 (y = -
0,22x + 349,8; R=0,6732, NS). An evaluation of micronutriets in 8wls showed that, it is found that organic matter
(NS), C&" (NS) , K" (NS), Nd (P<0,05), Mg" (NS), Fé" (NS), Cd* (P<0,05), and Z7i (NS) are positively correlated
whereas P (NS) and CagIS) are negatively correlated with mean viabledsaember (Figure 4).
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Figure 4. The relations of mean viable seed nurfM®SN) with some of nutritional minerals.

On the hand, a negative correlation was found betweean viable seeded flower number (NS) and mean
viable seed number (NS) with mean plant heigth.(5jgThere is also positive correlation betweemmeable seed
number and population size (y = 0,0011x + 128%; B,074, NS).
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Figure 5. The relations of mean viable seeded ftawenber (MVSFN) and mean viable seed number (M\W@tk)
mean height of individuals in populations.

4. Conclusions

Extinction of small populations is a result of stastic events like environmental, demographic,stedphic,
genetic impacts and of deterministic events suchadmtat destruction and climatic changes (Brussi®d1). Due to
global warming and destruction of habitats, popaoiet of some endemic species are becoming smaitkae exposed
to risk of extinction. Enough scientific data iseded to improve an effective conservation programspecies in
danger (Washitani at all. 2005). These data ardfinent for many threatened plants in Turkey.

At present, some very narrowly distributed popolati show that these are in danger of extinctionabse
they are so homogenous and have not genetic paitémtiadaptation to changing conditions (Guttmb®99). One of
these plants i®ianthus erinaceuBoiss. var.erinaceus.These plants flourish at highest places in fouuntains in
West Anatolia. Spil D& and Nif D& populations are very close to each other as nuwbiadividual and area size
among four populations. Farthest distance is betwéghmut D& and Sarikaya Tepe populations.

The heighest plants are at Nif @avhile the shortest are at Spil gopulations. As against this, the biggest
flowers are in the plants of Spil Balt was observed that plant heights shorten withdased amount of'KF€* and
organic matter and lenghten with Cagz@nd P. This could be accepted as a sign of being cadtmiso

The total distribution area of four populationgdss than 10 kfrand number of individuals is about 30,000. In
the light of this dataDianthus erinaceudoiss. var.erinaceusis categorized as CR B2ab(ii))+V according to IUCN
(2001) 3.V.1 criterion. The risk category has betated under Vu earlier in Red Data Book (Ekimlet2000) but
changed to CR with this study.

The narrow distribution and less number of indialus related with annual mean temperatures anthta It
is known that number of individuals decreases \itlrease in temperatures, and increases with isergarainfall.
This is a common result. Increased tempetaturesdanteased rainfalls effect most of plants and histerministic
effects onDianthus erinaceuBoiss. var.erinaceuspopulations. The Sarikaya Tepe population livethendriest and
warmest habitats among all populations and are eféestted by these conditions and is in a high. risk

A mean temperature of 5°C during growing season is important for plant lifethe treeless belt at high
mountains. The number of days when daily mean tembpes are over 1% determine the growth season. (Korner,
2001). Many woody plants need ovefG daily mean temperature for an increase totalveight (Ellenberg, 1988).
Long-time meteorological data show that the mearp&ratures rise over’® in April, 10°C in May in the habitats of
Dianthus erinaceusBois. var. erinaceus Temperatures 18C and above favour blooming and especially insect
activities to achieve pollination, while temperaras 5°C and above stimulate the shoot and bud formatfitre
temperatures rise over £6 during second week of June. Temperatures decteds¥ at the end of November, then
temperatures around zero or below zero govern iagpfnom this month to mid of April that any plaattivities are
seen. This case indicates the short growth seddbe study area.
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30 year’s extrapolated annual mean rainfall améauminumum in Sarikaya Tepe. There is approximatéy
mm difference with others. Summer rainfalls arehkefgf in Spil D&I, lowest in Sarikaya Tepe. This helps plants to
continue their life cycle at Spil @Za

Habitat realibility and genetic diversity are imtaont for sustaining the populations. High numbeimdivials
and successful sexual reproduction are importancémserving the diversity in the gene pool (Bosthal., 1998)
Sustainability of populations depend the viabildgd producing new offspring of individuals. Occuwranof new
individuals is closely related with seed formatigermination and succesful performance in competitio determine
the reasons effecting seed production is impodaming these stages (Colas et al., 2001).

Reproductive success bianthus erinaceusoiss. var.erinaceusare effected by annual mean temperatures
and mean annual amounts of rainfall. It was fourat thean numbers of flower in a unit is positivetyrelated with
annual mean temperature and negatively annual masafall. It can be concluded that these two patersemay be
source of stress. In spite of this response, becallow percentage of viable seeds in a floweBatkaya Tepe, these
two populations almost have the same reproductipacity. Number of flowers in a unit area at SpagDand Mahmut
Dagi populations is higher than Nif Ba but lower than Sarikaya Tepe population. It dsn concluded that
environmental factors have less effect to situneupabduction of plants in Nif Q@& higher number of flowers increase
productivity in Spil D& and Mahmut D& but productivity decreases though increased nurabéowers in a unit
area in Sarikaya Tepe. In view of the populatiomadyics, habitat of Spil Ba is most suitable for life cycle of
Dianthus erinaceuBoiss. varerinaceusamong all other population habitats.

It was found that negative correlations exist betwenean viable seeded flower number and mean nuafiber
viable seed with mean plant height. This attitugpased to general expectation that growth increpseguction is
another sign for population being at risk.

The work done by Oostermeijer et al., (1998) inlalod onGentiana pneumonantte report that number of
viable seeds per fruit and formation of seeds asitipely correlated with population size; positiearrelation between
number of ovuls and § K*, SQ?, EC and negative correlation betweérafd pH. These findings coincide with our
results as mean viable seed number positevelylatecewith population size. Same relations occuh Wi, CaCQ and
K* in reproductive success. P is negatively, CaD@ K are positevly correlated with mean viable seed bamn
Similarly, mean viable seed number decreases wittease in CaC{aontent and increase with organic matter.

The action of pollinators in seed formation alseéhéo be considered in this evaluation but thigestbalso
needs further investigations.

We propose that the life histories of endemic takauld be carried out where protection is necessary
particular in the taxa which have difficulties ieproduction and distribution in habitats. More gtgdare needed to
produce acceptable models for other plants livimeggdame habitat. Studies done in these habitatsraad will have
important contribution for the protection of taxawell as biodiversity.

We believe that the belt beyond tree line of higbuntains with many endemic taxa should to be iredud
among the important protected areas.
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Abstract

Land of Turkey is divided into three distinctivefiistic regions (namely Euro — Siberian, Mediteeam and
Irano- Turanian) due to the differences in its @aghic structure and climatic features. Therefdiegrsity of grassy
and woody plant species is higher in the countantthat of the countries in its surrounding andolpar Even though
biodiversity of Turkey has been determined in aarall sense, the number and the quality of stuckesed out with
this aim should be increased. It is of vitally im@amce to determine existent plant species and tfadeendangered
species under conservation. As the consequendeeqgiresent study, it was found that twenty two gyraand fifteen
woody plant species in Sarikanwith functional and aesthetic characteristics ddug used in landscape architecture
planning. An additional finding was thafephaloria sparsipilosaMatthews Verbascum oreophylun® Koch
Alchemilla sintenisiRothm Papaver fuga®oiretwere among endemic species whiléfolium trichocephaluniPanc
was among rare species. It was also focused igttlaly that determination and use of native spew¢sequiring extra
maintenance needs should be considered in landsgapges since the study area has harsh and extrdimatic
features.

Key words: Sarikamg, Biological diversity, Landscape arthitecture, Des Natural vegetation cover
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Sarikamis ilcesi otsu ve odunsu bitki ¢gtlili ginin belirlenerek planlama ve tasarim calsmalarinda
kullanilabilirlili ginin irdelenmesi

Ozet

Turkiye, topgrafik yapi ve iklim o6zelliklerinin farkhigindan dolayr 3 floristik bolgeye (Avrupa-Sibirya,
Akdeniz, iran-Turan) ayrilir. Bu nedenle otsu ve odunsu bgitlili gi Avrupa ve cevresindeki ulkelere gore gok
zengindir. Turkiye'de biyo-ggtlili gin genel anlamda belirlenmesinezneen yine de bu konuda c¢ok gaha yilmasi
gereklidir Bitki tirlerin belirlenmesi ve tehlikedsan tirlerin korunmaya alinmasi énem arz etmékt@&l calsma
sonucunda Sarikamilgesindeki fonksiyonel ve estetik acidan énegmyn 22 otsu ve 15 odunsu bitki tiriiniin peyzaj
mimarligi calsmalarinda kullanilabileg belirlenmistir. Ayni zamandaCephaloria sparsipilosa Matthews, Verbascum
oreophylum C Koch, Alchemilla sintenisii Rothm, 8agr fugax Poireturlerinin endemik, Trifolium trichocephalum
Panc. tiriiniin ise nadir oldiu bulunmytur. Ayrica caljmada, bdlgenin ekstrem ikligartlarina sahip olmasi
nedeniyle ek bakima gerek duymayangaloolarak yetien bitki tlrlerinin tespitinin ve peyzaj cainalarinda
kullanimlarinin 6nemi vurgulansgtir.

Anahtar kelimeler: Sarikamy, Biyolojik ¢ssitlilik, Peyzaj mimarlgi, Tasarim, Dg@al bitki ortusu
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1. Giris

Turkiye dggal bitki 6rtisti bakimindan diinyanin en zengin i@kabe biridir. Akdenizjran-Turan ve Avrupa-
Sibirya floristik bdlgelerinin Anadolu’da bulunmage yer yer kayrganasi bu zengingin ana nedenidir (Davis, 1965-
1988). Ayrica iklim farkhliklari, topgrafik cssitlilik, jeolojik ve jeomorfolojik cesitlilik, deniz, gol ve akarsu gibi
degisik su ortami citlili i bu otsu ve odunsu bitki gdili ginin nedenleri arasinda sayilabilir (Tturkmen, 1987)
Bundaki en dnemli sebep, tlkemizin cok farkh tgradik ve jeolojik yapilardan okmasidir. Tirkiye, 9000 civarinda
bitki tird ve 3 000 endemik bitkisi ile dinyada tmdluzu iklim kusaginda en zengin floraya sahip tlkelerden biridir
(Ekim vd, 2000).

Ulkemiz igerisinde bu zengin florada bilyiik bir paghip Dgu Anadolu Bolgesi sadece bir bolgede gemti
tur sayisi bakimindan 750 tir ile Akdeniz Bolgedé&n sonra ikinci siradadir (Ekim vd, 2000). #nama Alani olan
Sarikamy, Avrupa-Sibirya vdran-Turan floristik bolgelerinin kegim bélgesinde yer almakta olup, g bitki ortiisi
acisindan zengin bir yapiya sahip olmasinaikatiger gen kgaklarina gére daha az ¢aha yapilmsgtir. Bunun sebebi
olarak vejetasyonda 6énemli yeri olan ¢ok sayidaisio belirlenmesindeki zorluklar sayilabilir (Afia1991).

Ulkemizdeki bitki caitlili ginin fazlaligl bitki kullanimindaki secenekleri artirmaktadiritd®er bugiin ¢ok
degisik estetik ve fonksiyonel amaclar icin kullaniimadtr. Estetik olarak; cicek, meyve, dal, govde, rgépv.s.
Ozellikleriyle guzel mekanlar ofturma, cirkin gorintilerin gizlenmesi, bahari migshee, psikolojik rahatlama,
rekreasyona olanak @ama gibi amagclarda kullaniimaktadir (Arslan vd9@&9Leszczynski, 1999; Aslanpa, 2002;
Moore, 2002). Fonksiyonel olarak ise; fauna vedi@ ygam ortami hazirlama, erozyonggcheyelandan koruma,
rizgar perdesi okiurma, havadaki tozlari azaltma ve girultiyl 6nlermeam ve sicakfin dengelenmesi, kentlerdeki
Istk yogunlugunu azaltma ve mekan gturma ve sinirlama gibi amaglar igin kullaniimaktadyrica, ¢op alanlarinin
Islahi, karayollarinda konforlu ve guvenli yolcgtuimkan sglama v.b. bircok ama¢ da sayilabilir (Lorenz; 1975;
Cepel, 1988; Urgenc, 1990; Walker, 1991; Walke®1tBraun ve Fluckiger, 1998; Beckett et al., 1998)vak et al.,
2000).

Sarikamg ve yakin cevresinde Ozellikle kurak vegak iklim sartlarinda yapilacak peyzaj gahalarda dgal
bitki 6rtiisinin dynda, dgaridan getirilen bgka bitki tirlerinin yettmemektedir. Bu nedenle boélgedegdb olarak
yetisen bitkilerin kullanimi bgartyr énemli dlgtide artiracaktir. Bu gahada, Sarikargin dogal bitki ortistnde
bulunan otsu ve 6zellikle odunsu bitkilerin belitgek, bu bitkilerin dért ayri mevsimdeki peyzajebiklerinin
gozlenmesi, godzlenen bu bitkilerden boélgede peyezaj diger calgmalarda kullanilabilirlilginin - belirlenmesi
amaclanmgtir. Ayrica s6z konusu camanin endemik ve tehlike altindaki bitkilerin yetéen korunmasi (in-siti)
yaninda, Ata Botanik Park veggdir uygun yerlerde (ex-sitti) Uretimleri ile hem ko hem de bilimsel ¢amalar igin
kaynak olgturaca& disunulmektedir.

2. Materyal ve yontem

Arastirma alani olan Sarikagilgesi, D@u Anadolu Bolgesinin Erzurum-Kars Bolimu sinirligerisinde yer
almaktadir. Yonetim bdlimlemesi acisindan sahas Kiasinirlari icerisinde kalmakta olup, Kars'a k& mesafededir.
Sarikamy ilcesi konum olarak 4018 kuzey enlemleriyle 4231 dogu boylamlari arasinda yer alip, yonetim bélgesi
alani yaklaik 1951 knf dir. Arastirma alani kuzeyde Selim (Kars), kuzeybatfgmkaya (Erzurum), batida Narman
(Erzurum), giineybatida Horasan (Erzurum), guneydgkiet (Agri) ve d@uda Kaizman (Kars) ilgce yonetim bolgeleri
cevrelemektedifekil 1).

Sarikamy ilcesi 2000 metre rakimi ile yuksek bir plato danndadir. Karasal iklime sahip olan ilgenin yillik
ortalama sicaklik dgeri 3.4°C'dir. Sicaklik yaz aylarinda en fazla 38 ¥ kadar ¢ikmakta ve kaylarinda ise eksi -35
-40°C’ye kadar dgmektedir. Ks aylarinin 7-8 ay devam gdtiilcenin en y&ish ayr Mayis, en kurak ayi ise Aralik'tir.
Sarikamg'ta kar yaisli giin sayisi ortalama 61 guni ve karli giin sagesL40,3 ginid bulmaktadir. Hakim rizgar yoni
Giineybati olup, yillik ortalama hizi ise 2.2 m/én.iicenin yillik ortalama ygis miktari 510 mm ve nem orani %71 dir
(Anonim, 2009).

Sarikamg ormanlari; Karakurt yerm merkezinin biraz Ustiinden 1600 m’lerdenslagp, Agababa ve
Karanlik Tepe mevkisinde 2847 m'ye kadar ¢ikmakta@alsma alani icinde; Balikhda(2856 m), Stphanga (2909
m), Keseda (2600 m) ve Ciplakda(2634 m) bulunmaktadir. Catna alani icinde kalan yesgien yerleri ise Sarikangi
ilcesinin bir kismi, Handere, Kizilcubuk (terér eed/le bgaltilmis) Camyazi, Hamamli ve Mescitli koyleri
bulunmaktadir. Argtirma alani olan bdlgede gia su kaynaklari arasinda; Karanlik Dere, KeKléresi; Eskikarakurt
Deresi ve Guney Deresi sayilabilir.
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Sekil 1. Sarikamyilgesinin Ulke ve bdlgedeki konumu

Yoérede catlaklar boyunca c¢ikan bazaltlar 2000 nayabilen platolari meydana getirirken, piskirmelerle
yuksekligi 3000 m'nin Uzerine ¢ikabilen volkanik kokenligar olusmustur. (Arbas vd, 1991). Cama alani timuyle
volkanik miosen serisi ile kaplidir. 300 m’den dakein olan bu bu birim éca tif ve aglomeradan alonustur.
Erzurum-Kars yolu uzerinde yol yarmalarinda goriienbirikimin icinde siyah renk ve parlagliile dikkati ceken
opsidiyenler Sarikargicivarinda hemen hemen her yerde gorilir (Alptekay,6).

Calisma yontemi dort gamadan olgmustur. Birinci ssamada alanla ilgili cajmalar incelenmstir. ikinci
asamada alandan bitki 6rnekleri toplagtm. Uciincii gamada bu bitkilerin tdisi yapilmstir. Dordiincii gamada ise
belirlenen bitkilerin tehlike altindaki turler igie olup olmadil incelenm§ ve odunsu bitkilerin kullanim olanaklari
belirlenmeye cagtimistir.

Yontemde birinci olarak Sarikamilgesi ile ilgili daha 6nce otsu ve odunsu bitérlerinin tespitine yonelik
olan yapilmg calsmalar (Davis, 1965-1988; Atalay, 1983; Altan,19&8)intili incelenmitir. Bitki topluluklarinin
yayllisini etkileyen faktorler ve topluluklarin tir kompogonlari géz dniinde alinarak, sinama sahasinda step, orman
ve subalpin-alpin vejetasyonundangaln g bitki kgag belirlenmitir.

ikinci asamada ise bu ¢ bitki kaginda bulunan bitki 6rnekleri toplangtr. Otsu bitkiler dgisik 6zellik
gosteren yol kenari ve baki gibi etkenler gbz Oniémearak farkli alanlardan ve cayir-mera, orman step
formasyonlarina ait tg¢ farkli formasyondan toplagimiOdunsu bitkiler ise alan dgltarak yapilan gozlemler ve yine
farkl 6zellik gosteren yerler 6n planda tutulataglanmstir.

Uciincii aamada ise toplanan otsu ve odunsu bitki tiirleriespitinde daha énceki cghalar (Davis, 1965-
1988; Alptekin, 1976; Atalay, 1983; Altan, 19883 iAtatiirk Universitesi Biyoloji bolumii, Tarla Biteri Bolimii,
Bitki Koruma BOlumi ve Peyzaj Mimagh Boélumi’ndeki konunun uzmanigietim Uyelerinden yararlanilarak
belirlenmeye cagytimistir

Dorduncl samada ise belirlenen bitki tdrlerinin tehlike aftay nadir ve endemik bitkiler olup olmgdi
belirlenmitir (Ekim vd, 2000). Ayrica belirlenen odunsu bigkin Peyzaj mimarfi calismalarinda kullanim olanaklari
belirlenmistir.

3. Bulgular

Sarikamg'taki bitki formasyonu ¢ kisimda incelenebilir.rBicisi step kgagi, digerleri orman formasyonu ve
cayir-mera formasyonlaridir.

Step kgagi, ¢casu yerde birbiriyle i¢ ice bulunan dal step, antropojen step vegdsteplerinden okur. Alanda
2600-2700 m’lere kadar hemen her yukselti baganaa step tirlerini gdrmek mimkindir. Sarikagxa cevresindeki
dogal bitki Ortisundn buginkid gorinimind kazanmasinaiaropojenik faktorlerin dnemli etkisinin olgu
distinilmektedir Boylece Sarikagitaki orman siniri yukselirken, ormandan artan katérlerin yerini step tirleri
almstir. Ulke ekonomisi yoniinden énemli olan mera alanise erken vesai otlatma nedeniyle verimlerini biyiik
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Olcuide kaybetmgtir. Dogal step sahasinda yer alan tiurlerin blyUkuedugu yasis yetersizlgi ve yaz kurakigina uyum
sazlamis tek yillik otsu bitkilerden olur. Bu bitkiler ilkbahar mevsiminin orta ve sontaudg@ru sicaklgin artmasina
baglh olarak ygererek cicek agcmakta, @ durumuna gore temmuzastos ayl bana kadar kuruyarak tohumlarini
yaymaktadir (Sevimsoy, 1984; Kocaman 1990; Sevit@i9).

Genelde saricamlardan ¢&un ve 2100-2600 m’ler arasinda yer alan orman feymau ise sinirli alanlarda
2800 m'ye kadar cikmaktadir. Sarikanve cevresindeki saricamlarin oldukca iyi gele gostermesi tizerinde iklim
kosullarinin yanisira, saha da yaygin olarak gorilenfizyolojik derinligi fazla olan, gbézenekli volkanik tiflerinde
onemli etkisinin oldgu bildirilmektedir. Saricamlar Karakurt kdyinin leyeasusundaki Mentg Deresi vadisinde
1800 m'ye kadar inebilmektedir. Sarikanue c¢evresinde en iyi gefne imkani buldgu yikselti ise 2200 m'dir
(Sevindi, 1999). SarikamiBuyukkumru dglarinda 2847 m yukselde kadar yetien saricamlarin, Tdrkiye'nin en
yuksese ciktgl yer olarak bilinmektedir. Sk ve nemli iklimin kgullar altinda oldukca iyi gefim gdsteren saricam
(Pinus sylvestrid..), argtirma alanindaki hakimgac turadur. Nitekim yukseltinin artmasinaghaolarak sicakiin
azalmasi, vejetasyon devresinin kisalmasi siddetli kiglarin hukim sirmesi ga¢ yetsmesini buyuk olgtde
engellemektedir. Alanda etkili olan iklim &allari orman Gst sinirini tayin eden en énemli ptklurumundadir.
Bununla beraber, 6zellikle saricamlardansaluormanin tahrip edilg alanlarda Titrek kavakRopulus tremuld..) ve
hus (Betula nand..) topluluklari da yaygin olarak gortlmektedir.

Calisma sahasindaki 2600-2700 m’lerden itibaren caymamejetasyon kagl baslamaktadir. Ormanin Ust
sinirl Uzerinde yer alan bu ¢akta sicaklik derecesgac yetsmesine izin vermeyecek kadarsditir. Alanin dger
bélimlerine oranla yaz mevsiminin daha kisa sgiidiu kyak, 6zellikle temmuz vegaistos aylarindaiddetli giingin
etkisinde kalmaktadir. Orman st sinirindan itibdsgglayan cayir-mera formasyonu yaylacilik faaliyetleakimindan
hayvancilik ekonomisini destekler ve alandaki hawvisk faaliyetleri acisindan son derece dnemlidiayir-mera
turlerinin yaygin olarak buldiu alanlar Aladg, Balikli dg1, Stiphan da, Buyukkumru dgi, Sgsanh dai, Buyik d&,
Kozan da, Kill dag ve Buyukkose dadir. Avrupa-Sibirya kdkenli tirlerden alan bu vejetasyon kaegi, haziran
ayindan itibaren kar ortistnin kalkmasiyla berafmermeye ve ciceklenmeye ¢har. Temmuz ayindan itibaren
yogun olarak hayvan otlatilmasina acilagdkta, bu tir faaliyetler kar gaslarinin balamasina kadar sirer.

Sarikamg’ta otsu bitkilerin c¢gitlili §i odunsu bitkilere gore oldukga fazla olmasingnman odunsu bitkiler ise
iklimin olduk¢a sert olmasindan dolay! sinirli olbp bitkiler ise daha ¢cok vadi ve dere kenarlaringegardan ve
soguktan korunmei disiik rakimlarda daha ¢ok rastlargtm. Arastirma alaninda tespit edilen turler;

A. Otsu Bitkiler ve Kullanim Olanaklari:

ASTERACEAE: Artemisia absinthiurn, Cichorium intybus, Cirsium arvense, Onorpodum acanthium, Aster
amellug, Helichrysum plicatum, Artemisia austriaco, Tanace malsamits, Achillea millefoliun, Anthemis
tinctoria*, Centauea glastifolia, Coctua serriola, Centowrssgpressa

FABACEAE: Trifolium trichocephalum, Trifolium pratense, Tiitom owreum, Trifolium repens, Lutus
corniculatus, Vicia hirsuty, Astragalus onobyrchis., Coronilla orientalis Coronilla varia, Melilotus officinalis,
Lathyrus roseus

POACEAE: Stipa pontica, Koelaria cristita, Dactylus glomesatFestuca chalcophea, Melicia persica,
Melica sp.

BRASSICACEAE: Lepidium campestre, Allyssum murale
BORAGINACEAE: Onosma sp., Echium vulgére

CAMPANULACEAE: Campanula rapunculoidés Campanula glomerata
PLANTAGINACEAE: Plantago lancelata, Plantago major

APJIACEAE: Astrodaucus prientalis, Ferula oriantatis

LABJIATAE: Ajuga montana, Sideritis montana

PAPAVERACEAE: Papaver fugakoiret

ROSSACEAE: Alchemilla sintenisiRothnt
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CARYOPHYLLACEAE: Silene compactg&ischer (Sekil 2)
POLYGONACEAE: Rumex acetocella

CISTACEAE: Helianthemum canum

HYPERICACEAE (GUTTIFERAE): Hypericum perfoliaturn
ONAGRACEAE: Epilobium angustifoliunt (Sekil 2)
DIPSACACEAE: Cephaloria sparsipilosé/atthews
SCROPHULARIACEAE: Verbascum oreophylu@. Kocht

RANUNCULACEAE: Ranunculus grandifalarium

* Peyzaj cabmalarinda kullanilabilecek olan tirler

Sekil 2. Silene compact&ischer(solda)ve Epilobium angustifoliunt.
B. Odunsu Bitkiler ve Kullanim Olanaklar:

Pinus sylvestris L. (Sekil 3) (PINACEAE): Yilksek kesimler hga olmak tzere gaclandirma, erozyon ve
peyzaj onarim ¢almalari, dg ve ki peyzaji olgturmada, mekan sinirlama, kar perdesgiitende;

Juniperus oxycedrus L., Juniperus foetitissma Willd ., Juniperus comminus L. var. Saxatilis Pall. (Sekil 3)
(CUPRESSACEAE) Karayolu bitkilendirmeleri, peyzaj onarim, erozyokaya bahgesi, mekan sinirlama ve
yobnlendirme, kar perdesi, girulti dnlems;, eyzajinda;

Viburnum orientale Pall. (CAPRIFOLIACEAE): Cicek, meyve ve sonbahar yaprak renklenmesi ilesejor
amagla, meyveleri ile yaban hayati grmada, orta refuj bitkilendirmelerinde ve guruitilemede;

Betula nana L. (BETULACEAE): Yiksek kesimler bga olmak Uzere gaclandirma, erezyon ve peyzaj
onarim c¢akmalari, dg@ ve ks peyzaji olgturmada, karayolu gaclandirmalarinda, gdvde ve sonbahar yaprak
renklenmeleri ile estetik alanlarda;

Vaccinium myrtillus L. (ERICACEAE). Meyvesi ve cicgi ile estetik ve yaban hayatinda, erezysaey
stabilizasyonu, kaya bahgesinde;

Populus tremula L. (SALICACEAE). Yiiksek kesimler bga olmak lizere gaclandirma, erezyon ve peyzaj
onarim ¢cakmalari, dg peyzaji olgturmada, karayolugaclandirmalarinda, gévde ve sonbahar yaprak remidésri ile
estetik alanlarda;

Salix caprea L. (SALICACEAE). Peyzaj onarim c¢amalari, karayolu gaclandirmalarinda, cicekleri ile
estetik alanlarda, dere kenarlarinda, parklarda;
S. Ozeretal., S. Ozer et al., Determinatiorhefdiversity of grassy and woody plant speciesimk&msy/Turkey district and
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Sorbus aucuparia L. (ROSACEAE): Cicek, meyve ve sonbahar yaprak renklenmesi ilesejdamacla,
meyveleri ile yaban hayati afiwrmada, orta refijj bitkilendirmelerinde ve guridtilemede;

Pyrus eleognifolia Pallus (ROSACEAE) Cicek, meyve ve sonbahar yaprak renklenmesi ilesejéamacla
park ve pahcelerde, meyveleri ile yaban hayagtotmada, erozyon vgev stabilizyanonunda;

Rosa pimpindlifolia L., Rosa tumalis var. Boisseri Bechst.Rubus fruticosus (ROSACEAE) Ribes
grossuloria L. (GROSSULARACEAE): Cicek, meyve ve sonbahar yaprak renklenmesi pabiabeelerde, meyveleri
ile yaban hayati okturmada, orta refijj bitkilendirmelerinde ve gurittilemede, erozyon wev stabilizyanonunda ve
¢it olusturmada;

Euoynmus latifolium L. (GROSSULARACEAE): Cok giizel cicekleri ile park ve bahcelerde sikca
kullanilabilir.

Sekil 3. Pinus sylvestris L(solda) veJuniperus nana Willd.

4. Sonuglar ve tartsma

Calisma alani olan Sarikamiilgesi step, orman ve cayir-mera formasyonlarindagmaktadir. Yapilan
calsmada otsu ve odunsu bitki érnekleri belirtilen @gkfi formasyondan alingtir. Ilce yiiksek rakimda olmasi
nedeniyle otsu bitki gdlili gi yoninden zengin iken, odunsu bitkisitli gi yoninden ise olduk¢a sinirhdir. Ancak
ilcenin biyo-caitlili gin belirlenmesi bolgede yapilacakgigk calismalar igcin cok 6nemli bir envanter olacaktir.

Dunyada ¢cok 6nemli ¢gima konularindan birisi biyo-gilili gin belirlenmesi ve tehlikede, nadir ve endemik
turlerin korumaya alinmasidir. Bu amacla, Sarikdaki bitki tirlerinden tehlikede, nadir ve endenolkanlar tespit
edilmigtir. Bu belirlenen bitkilerden ke endemik tur, biri ise nadir tir olarak tespit leditir (Ekim vd, 2000).
BunlardanRosa tumalis varBoisseri Bechsyiksek tehlike altinda ve endemi&gphaloria sparsipilosaatthews,
Verbascum oreophylur® Koch, Alchemilla sintenisiiRothm Papaver fugaxPoiret tiirleri ise az tehlike altinda
endemik veTrifolium trichocephalunPanc. ise endemik olmayan ama nadir tiir olarakleeinistir (Ozer, 2004). Bu
turlerin yerinde korumaya alinmasi gereklidir. Akakdirde otel yapimi, otlatma, tarla acma gihiitliefaaliyetlerin
baskisi ile yok olabilirler. Yore bitkilerinin tammasi, korunmasi ve ggtirilmesi icin bata Atatiirk Universitesi
Botanik Bahcesi olmak Uzereggir botanik bahcelerinde de yore bitkilerinin sexgécgi koleksiyon bahcgelerine yer
verilmeli, ayrica y6re halki dgl bitkilerin korunmasina yoneliksgilmelidir (Irmak ve Yilmaz, 2008).

Bolgenin sert karasal iklimi nedeniyle peyzaj galalarinda kullanilacak odunsu bitkisg8li gi cok azdir.
Ancak farkl tirlerin alana getirilmesi ve denenimisge hem masrafli hem de riskli olmaktadir. Bu ggiz mevcut
turlerin kullaniimasi bgari icin 6nemlidir (Altan, 1991; Cengiz, 2001). &k tUlkede plantasyon cgtnalarinda dgal
bitkilerin kullanimlari hizla artmaktadir (Yazgar \ark., 2005). Bu amagcla boélgedeki bitkilerin téispe kullanim
olanaklarinin belirlenmesine ydnelik gahalar son yillarda 6nem kazargtm (Irmak, 2003; Yilmaz, 2006). Bolgede
saricam, hg ve ardi¢ tlrleri yaygin olarak kullaniimasingimeen dger tirler ¢ok nadir olarak kullaniimaktadir.
Giderek kuraklgan Ulkemizde ek bakima ve sulamaya gerek duymaglgedeki sguk iklime uyum sglamis bitki
tirlerinin kullanimi gelecek yillar icinde kacindm olacaktir. Bu bdamda belirlenen odunsu bitki turlerinin bitki
islahi yontemleri kullanilarak dretilmesi gahalarina hiz verilmeli ve bolgedeki peyzaj mimargalsmalarinda daha
¢ok kullanimi yayginlgtirilmahdir.
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Investigation of marine flora in llica Bay (Cesme, I1zmir, Aegean Sea/Turkey)
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Abstract

In this study, we performed surveys on marine algaé0 different locations selected according tastal
variable parameters (human preassure, hot spritiy,epollution etc.). The variable parameters mead, algae
samples collected and then taxonomical classifioatcompleted within these field works. As a resitCyanophyta
32 Rhodophytal3Phaeophyta9 Chlorophytaand 2Magnoliophytamembers, totally 68 taxon assigned.

Key words: Marine Flora, Algal Taxonomy, Gme, lzmir, Aegean Sea

O

lica Koyu (Cesme, izmir, Ege Denizi, Tiirkiye) denizsel florasinin giinel durumu tizerine inceleme

Ozet

Bu calsmada kiyisal déskenlere (insan baskisi, sicak su kaynaklariningratirlilik vb.) gére belirlenen 10
istasyonda, belirli periyotlarla denizel algler tine arazi ¢akmalari yapilmgtir. Bu calgmalar kapsaminda, alandaki
degiskenlerin olcumleri alinngy alg 6rnekleri toplanmgi ve taksonomik siniflandirmalari yapikim. Calsma
sonucunda, alanda yanophyta32Rhodophytal3 Phaeophyta9 Chlorophytave 2Magnoliophytailyesi, toplamda
ise 68 takson saptangtir.

Anahtar kelimeler: Denizsel Flora, Alg Taksonomisi, §ae,izmir, Ege Denizi
1. Introduction

In this project, we aimed to investigate maringdl@and continuing alterations on biodiversity ircdl Bay
where tourism, pollution and climate change, seflipstress the enviroment. Previous papers abogede Sea Flora
from 1966 to 2007 (Aysel et al., 1977a; Aysel andh&, 1977b; Aysel and Guner, 1978; Aysel and GUh@r9a;
Aysel, 1979b; Aysel and Guner, 1980; Aysel, 1988sél et al., 1983; Aysel, 1984a, Aysel et al., 1984ysel and
Gulner, 1985; Aysel et al., 1986a; Aysel and Gut8B6b; Aysel et al., 1994; Aysel et al., 2002; KCiand Akcal,
2002; Dural, 1990; Dural, 1995; Ertan et al., 19@8iner, 1970; Guner, 1976; Guner and Aysel, 19Gimer and
Aysel, 1977b; Guner and Aysel, 1978a; Giiner anceAy978b; Giiner and Aysel, 1979a; Guner, 1979meG#t al.,
1983; Guner and Aysel, 1984; Giiner et al., 198TeBiet al., 1994; Oztiirk and Giiner, 1985; Parlakagl., 2005;
Sukatar, 1983; Sukatar et al., 1985a; Sukatar.efl992; Sukatar et al., 1994a; Sukatar, 1994bp&ket al., 1983;
Zeybek, 1966; Zeybek and Guner, 1973a; Zeybek, HPW@ere overviewed and compared with last datartd éut
entity or absence of species and the differenciatiof the small scale areas flora with whole Aeg8aa within the
Project.
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1.1. Geographical properties of the Ilica Bay

llica Bay is located in the north of theg@®e Peninsula ifzmir. It is vey famous with its beach and hot
springs. It is an important holiday destinationeTdoastline is about 12 km (Figure 1). Two peniaswhelter llica Bay
from fierce weather conditions. Coastal resouritesHot springs, sheltered places and substrateties made Ilica
Bay is an important place for floral biodiversity.

1.2 Threats on the bay

Tourism has serious adverse impacts on marine\scglty in llica Bay. Famous with white sandy beach
touristic operations located on the coast rip sesggs and other algae off at the beginning of dliddy season. The
other threat is a harbour located on the west@bty. The discharched and accidental bilge wétens boats pollute
the bay.

-
i
e N i

Figure 1.Map of llica Bay.1: ODTU Houses, 2: North of Venus Houses, 3: Sotitteaus Houses, 4: North of TANAY Camping, 5:
TANAY Camping, 6: Sheraton Hotel, 7: Breakwateridiels 8: Breakwater (outside), 9: Yildiz Cape, 10tinAYunus Hotel

2. Materials and methods

In the workspace, 10 locations were choosen. Loratwere visited periodically from June 2007 toeJ2008.
Physical and chemical coastal parameters (temperatod pH) measured with WTW Oxi 315 and samplesewe
collected at the fololowing dates; 06-08-2007, @22007, 12-10-2007, 19-10-2007, 01-02-2008, 060382 Also the
dissolved oxygen measurements done but becauke oalibration problems they eliminated.

Samples were collected by means of SCUBA diving @odg the shallow costline. Important parameteas t
has role on algae growth, were measured (Tabl&Hg.collected samples conserved in 40% formaldelaydk sea
water solution. Some of the samples were taxondlyictassified when they were fresh and some ofrtheere
preserved to designate later. Determination of gdhecies carried out according to macroscobic anttostobic
characteristics and compared with previous studibs. physically eligible samples added to the heubain dry or
wet condition. The samples were photographed withtgmicroscopi techniques and archived.

Z.D. Yildirim et al., Investigation of marine flarallica Bay (Ceme, I1zmir, Aegean Sea, Turkey)
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4. Results

As a result, 1Zyanophyta 32 Rhodophytal3 Phaeophyta9 Chlorophytaand 2Magnoliophytamembers,
totally 68 taxon were investigated. Distributiontbé species according to the location is givehadtle 2. The coastal
measurements and the substrate properties of theyslocations are given at Table 1. Comparisotthef recorded
algae with past studies given at Table 3.

On February ¥, 2008 the tide were observed at about 45- 50 ciohwib unusual for the area.
We overviewed the previous studies from 1966 to520fetween Cape Teke and Candarli Bay. There 225e
Rhodophyta, 89 Phaeophyta, 82 Chlorophyta, 5 Mdgpbita members found in past studies(Aysel et al., 1977a;
Aysel and Guner, 1977b; Aysel and Glner, 1978; Agsel Glner, 1979a; Aysel, 1979b; Aysel and Guheg0;
Aysel, 1983; Aysel et al., 1983; Aysel, 1984a, Aysteal., 1984b; Aysel and Guner, 1985; Aysel et BH986a; Aysel
and Guner, 1986b; Aysel et al., 1994; Aysel et2dQ2; Cirik and Akcali, 2002; Dural, 1990; Dura995; Ertan et al.,
1998; Guner, 1970; Guner, 1976; Guner and Aysél7a9Guner and Aysel, 1977b; Giner and Aysel, 19&8mer
and Aysel, 1978b; Giner and Aysel, 1979a; Guner9n9Guner et al., 1983; Giner and Aysel, 1984;dbi@ al.,
1985; Giiner et al., 1994; Oztiirk and Giiner, 1988iaRay et al., 2005; Sukatar, 1983; Sukatar eil8B5a; Sukatar et
al., 1992; Sukatar et al., 1994a; Sukatar, 1994lgb£k et al., 1983; Zeybek, 1966; Zeybek and Glkt®f3a; Zeybek,
1973b). First observation @yanophyta members (indicators of the pollution) in Aegeaa 3&s done by Giiner, H.,
Aysel, V., Sukatar, A., Oztirk, M. in 1985. Accandito the past literatures, it seems that numbeohsferved
Cyanophyta species have been increasing year oy }eia increasing on the species can be explaiwinway. Either
the biological dispersing increasing year by yeamaybe due to the incerasing researchers andestuadi marine
algae, the Cyanophyta species seems that incregsamgoy year. In our field, we observed Cyanopmyéanbers with
low variety but with big batches that were coveaidhe macroalgae and seagrass beds during ttig(Btgure 2).

| III\IIHIHIHIH||HHHHI|H||1|I!l‘llllli“‘\ R RS
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Figure 2. Blue-green algae batches, covering trsédBnia sp. beds and the other macroalgae. Phptogr&. Derya
YILDIRIM.

4. Conclusions

This study reveals the differenciation of the algedwth in small scale places depending to the edimar
conditions. Also the study gives rise to thoughbwbhuman pressure effects at the shorelines. Tow persiasive
evidence of human pressure effects by pollutidhesblue-green algae batches, coveringRibsidonia spbeds and the
other macroalgae (Figurel).

The comparison of the results of this study andpttle¥ious ones shows that there is a considerafigrence
in algal biodiversity. There are 333 species cotildbserved which constitute %84 of the whole flanahe Aegean
Sea according to the past literatures (Aysel efl8B3-1984., Glner et al., 1983-1984).

Maximum diversity was observed at tenth, fourth dimdt locations. These three locations have somenson
properties that supports algal growth. Substratéisese places have more rocky areas then the loiteions. There is
a five star hotel at the tenth location. It mearmemutrients that emits to the sea. Fourth plaagich with nutrients
because of the residential buildings. As well fingt focation is open to the streams whereat thaemis that can come
from Gediz River and Gulf dzmir.

Z.D. Yildirim et al., Investigation of marine flarallica Bay (Ceme, I1zmir, Aegean Sea, Turkey)
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Table 1. Measurement results and substrate prepatistationsl: ODTU Houses, 2: North of Venus Houses, 3: South
of Venus Houses, 4: North of TANAY Camping, 5: TAKIamping, 6: Sheraton Hotel, 7: Breakwater (injide
Breakwater (outside), 9: Yildiz Cape, 10: Altimdsi Hotel

Stations | Substrate Species Coordinates Temperature pH
[ee] [ee]
e [ee] o [e] e o
o o o o o o
o o N o o N
X I Ire) I 9 B
o N = o N
— [{e] ™ — © ™
°C
1 Rocky coast, sandy substrate. 28 Taxpn  38° 2605%N | 26° 23' 06.63"E | 14 15.7| 16.4| 80p 7.9 15
2 Sandy shore, rocky subsrate| 3t 1, | 3g° 19'49.43" N 26° 23' 16.68"E | 15.1 16.1] 172 8o 771 1.8
southest of location.
3 Rocky. 11 Taxon | 38°19'49.31"N 26°23'16&/1f 14.4 157 | 16 8 8.03| 7.4
4 Rocky coast, sandy substrate. 31 Taxpn  38° 1804 | 26°22'52.77"E | 15 16.2| 175 7.9 777 81
There aren't any rocks excegpt
reclaimed areas. Patchy natural o 10 " o 5ot we
5 rocks, followed sand and% Taxon 38°18'39.24"N 26°22'54.37"E 14.4 915.174 | 795| 7.7 7.76
sandstone substrate.
Concrete waterfront. Mixture gf
6 sandy and rocky substrate |dt7 Taxon | 38°18'32.49"N 26°21'40.29"E 15.9 51§ 16 791 7.2 7.83
littoral zone.
7 Breakwater, sandy bottom. 3 Taxon 38° 18' 4814(0"'26° 21' 36.55"E | 36 30 37 6.54 691 65
8 Breakwater, sandy bottom. 22 Taxon  38° 18'49\W4' 26° 21' 33.66"E| 16 16.8| 178 789 745 1.8
9 :\éitlgsrally sand and - articialy, ;.00 | 38°18'50.99" N 26°21'16.88"E  155| .214 17 798| 7.23| 7.85
10 Mixture of sandy and rockVs; o0 | 38°19'2050" N 26°20'41.28"E  14.5| 216169 | 75 | 7.73| 7.3
substrate at littoral zone

Table 2 Distribution of the species according to the lamat
12|34/ 5 6 18 1910

ALGAE

CYANOBACTERIA
Calothrix aeruginea
Chroococcus macrococcus
Lyngbya majuscula
Lyngbya sp. 1
Lyngbya sp. 2
Merismopedia glauca
Microcoleus codii
Oscillatoria sp. 1
Oscillatoria sp. 2
Rivularia atra

2 |2 | 2| X | X |2 |2 [X |X [2_
X [ |2 [X | X [2|<2|X | X |X
XX X [ X [X | X [2_ |2 [x X
X | 2| 2| X [X |2 |2 |<2_[x X
X O[X X X [x [X |X [X [x|Xx
XX | 2% [ X [ ]|<|X [x |X
X [ X |2-|x [x |[X [2-|X |x [x
XX | 2| X | X |2 |<_|X [X [X
X | 2|2 |X [ X |2_|<2_[X [<_|X
2 |2 |2 |2 |2 |X |2|X |X [x
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Table 2 (Continue)

Rivularia sp. x |V x|V I x [ x [V x
Schizothrix sp. X

CHLOROPHYTA

Anadyomene stellata N x|V [V x x ] xx [V
Caulerpa racemosa N x I x [ x I xx ] x]x [ x| x
Cladophora sp. N x VY [ xx N [V Y
Dasycladus vermicularis x |x N I Ix  x U x x|V Y
Halimeda tuna NN VN[V VXN VY
Pedobesia lamourouxii X [ x [ x [ x I x [ x x ] [ x ] x
Sphaeroplea brauni x | x x| x I x x x|V x| x
Ulothrix sp. x Ix x Y Ix I x I xx x|
Valonia utricularis X |V [ x [NV Ix [ x [V [ x [
PHAEOPHYTA

Cystoseira crinita x |V Ix [V N x I x V[V Y
Cystoseira discors X |x | x| x| x| x| x|x [V ]|V
Cystoseira elegans x |x x Y Ix I x I x x| x [ x
Cystoseira fimbriata N x V[V [ x Y [ x N [V x
Cystoseira mediterranea N x|V |V x x ] x Vx|
Dictyota dichotoma N x [ x [V I x xx [V Y
Dictyota dichotoma var. implexa v | x | x | x | x | x| x|x |x |x
Dilophus fasciola v x x|V x| x  x ] x [ x |
Dilophus spiralis N x [ x [ x I x [ x x]x [ x| x
Halopteris filicina X | x | x| x| x|V [x|x |[x|x
Padina pavonia NNV VNNV NV ] x N[N
Sargassum vulgare N x I x [ x x| x ] x]x [ x| x
Sphacelaria cirrosa N x [NV x N ] x V[N
RHODOPHYTA

Achrahoetium virgatilum

Amphiroa rigida

Anotrichium tenue
Audouinella membranacea
Bangia sp.

Botryocladia botryoides
Centroceras clavulatum
Ceramium circinatum
Ceramium diaphnum
Ceramium flaccidium
Ceramium sp

Chlocladia verticillata

Chondria dasyphylla
Chondria sp.
Corallina granifera
Corallina officinalis
Corallina sp.

Dasya corymbifera

Erythrotrichia carnea
Herposiphonia tenella
Hydrolithon farinosum
Jania rubens

20| XXX {2 |Xx X [Xx [X X |2o[x X [x |=2_[x [x [Xx [x |=<_|x
2 |x 2o 2ox [ X |x [x |x [2o|2|<[x |x [x |<2-|[x [x |x [x [*x [<
2 |2 X |2|x [x [x X [Xx X [x |2-]|<[x [x [X |<_|x |[<_|<_|x |*x
2L X XXX X X X X [X XX [X[x | [X[X|x|X|[X|[x|X
2| [x |2-|x > |x [ I [ > [>x [x [x [x > [x[x|<|[x|x [x
XX 3 [X |x x> [x [x |>x [x[>[x[x|x[x[|>x|x[>]|x|x|x
2| [ 2o x| x| [x X |<x X |<_|x [x [<_|x [x |x [x
2L (X X |2 X |[X [ X [X | X [X [ X [X [X |2 |2 |X | X [X |2 |X [X |X
2 X X |22 x |<2o|2 |2 X [x <> [<-[x [x |x |x [<-|[x |<_|x

2L X [X XX XX XXX XXX XXX X [X XXX [X
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Table 2 (Continue)

Laurencia obtusa N x [V [V [ x Y [ x N [V
Laurencia paniculata X | x | x|V x|x|x|x |x|x
Laurencia papillosa x |x N I x U x Y [ x VY x
Lithothamnion lenormandi X [ x [ x x| x | x| x|x [x [V
Melobesia membranacea X I x [ x x| x x| x|x [x |V
Melobesia sp. Vx| x x| x N [ x V[N
Polysiphonia atra X | x |V Vx| x| x|x |x |x
Polysiphonia sp. N x [ x Y [ x I x x|
Spyridia flamentosa x | x x| x U x Y [ xx x|
Spyridia sp. X | x | x | x| x|V ]|x|x [V [x
MAGNOLIOPHYTA

Posidonia oceanica X | X x [ x|x [V [x
Zostera marina X | x [ x I x x| x ] x|x [x |

Minimum diversity was observed at seventh and fifttations. There is a clear explanation of theesre
lacking of the algae at this place. There aredbtsot springs inside of the breakwater. Becaughisfhot conditions it
is imposible to be alive for algae beds. Only thermophilicCyanobacteriaspecies was observed at this location. The
other poor location in terms of algae is fifth ofi@is place was generally covered by sandy sulestrdthis condition
is not eligible for algae to hold on to the subistrao this explains the lacking of algae.

Lots of variables like temperature, pH, salinitight intensity, suspended particles, nutrientsgastrs etc.
effect on algal growth, distribution and diversifjhese variables are constituted by local coastdl geographical
parameters(Geldiay and Koca2001). In this study because of the insufficientfield measurement equipments, lots
of important variable couldn't measured. That'sywhis a necessity to work on a wide scale areth Wwigh-tech
equipments to collect more precise data to obdenad algal habitat conditions to monitor decregin increasing of
the species. Illica Bay was a pilot project areafastspark for the follow-up projects.
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Table 3 Comparison of the recorded algae with past studieBxisting x: Absent,\-NR: New Recorderd, ?: Incomparable (Unknown Smci@ysel et al., 1977a; Aysel
and Guner, 1977b; Aysel and Guner, 1978; Aysel@Gider, 1979a; Aysel, 1979b; Aysel and Guner, 128@8gl, 1983; Aysel et al., 1983; Aysel, 1984a, Aystaal., 1984b;
Aysel and Guner, 1985; Aysel et al., 1986a; Aysel &iliner, 1986b; Aysel et al., 1994; Aysel et2002; Cirik and Akcgali, 2002; Dural, 1990; Duraf9b; Ertan et al.,
1998; Giner, 1970; Giner, 1976; Guner and Aysel7a9Guner and Aysel, 1977b; Giuner and Aysel, 19@mer and Aysel, 1978b; Glner and Aysel, 1979meG
1979b; Giiner et al., 1983; Giiner and Aysel, 198MedB et al., 1985; Giiner et al., 1994; Oztiirk aiides, 1985; Parlakay et al., 2005; Sukatar, 198Rafr et al., 1985a;
Sukatar et al., 1992; Sukatar et al., 1994a; Sukb®4b; Zeybek et al., 1983; Zeybek, 1966; Zeydwed Gliner, 1973a; Zeybek, 1973b).

YEARS OF THE PRESSED LITERATURES

(o] o N~ [ee] [« o — N ™ < 0 (o] o — N ™ < wn [Te) [{e] ~ [e)
O N~ N~ N~ N~ [ee] [o0) [ee] [ee] [o0) [ee] [ee] (o] (o] (2] (o] (o] (2] o o o o
(o] o] o] (o] o] o] (o] o] o) (o] o) o) o] o] (o] o] o] (o] o o o o
] ag70197s 7| ¢ A ) AT A 7t 7] 7 10871989 T | T ] 7] 7] 19962004 Y| Yoo
ALGAE
CYANOBACTERIA
Calothrix aeruginea | X X | X | X [ X | x X | X | X v | X X X X | A VX x [ A
Chroococcus
Macrococcus X X | X | X [ X | x X | X | X | X | X X X X | X V| X | X | A
Lyngbyamajuscula | X X | X | X [ X | x X | X | X | X |x X X v N VX X [ A
Lyngbya sp. 1 ? ? 2 ? ? ? ? 2 ? ? ? ? ? 2 7 3 D+
Lyngbya sp. 2 ? > ? ? ? ? ?2 | > ? ? ? ? ? > ? - 2 > 2 7 > 3 D+
Merismopedia o o o o o o
glauca X = X I x [ x [ x | x |PIx |x [x |x|x 2 X |2 x |2 |x [x 2 Vx| x| Y
n n - n n n n
Microcoleus codii X g X Ix I x I x Ix]8|x | x [x |n]x 2 x |8 x|2[x \ 2 X | X | x| A
Oscillatoria sp. 1 ? ? 2 2] 2 ? ? 2] 2| 2 ? ? ? 7 7 g P
Oscillatoria sp. 2 ? ? ? ? ? ? ? ? ? ? ? ? ? 2 7 ] b
Rivularia atra X X | X | X [ X | X X | X | X v | X X X X | W Vx| N A
Rivularia sp. ? ? 21 2] 2 ? ? 2] 2| 2 ? ? ? 7 7 7 P
Schizothrix sp. X X | X | X | x| X X | X | X | x| X X X X | X X | X | x|
CHLOROPHYTA
Anadyomene stellata VX X [ X | X X NN VX X X v | X N xX [N A
Caulerparacemosa | X X | X | X | X X | X | X | X |x X X X | X VX | X A
Cladophora sp. ? ? ? ? ? ? ? ? ? ? ? ? ? 2 7 7 b
Dasycladus > > > > > >
i i [a)] [a)] [a] [a] [a] [a]
vermicularis X 9 X | X | X | X[ X |8]KX VNN X a X |8 \ a V| X a Vx| N LA
Halimeda tuna Y s X | X [ X [ N ] NG I x| V] ] ] X o X |15l X |51 x| X o Vx| N A
Pedobesia (@) o @) ®) ©) ®)
lamourouxii X z X | X | X [ X | x |Z]|x VN[ VX z X | 2| x| &2 [ x|x z X [ x | x | W
Sphaeroplea brauni | X X | X | X | X | x X vV XX X X X | X X | X | X \
Ulothrix sp. ? ? 21 2] 2 ? ? 2] 2?2 2 ? ? ? 7 7 7 P
Valonia utricularis | X V| X | X | X | X X | v | V| x| X X X v | X N X | x| W
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Table 3. (Continue)

PHAEOPHYTA
Cystoseira crinita X X X | X v | X X | N[ V] V] X X \ v | X N x| x| A
Cystoseira discors X X X v | X | X X N v X | X X X X | X X | X | x N
Cystoseira elegans X X X | X | X | X X | X | X v | X X X v | X N x| A v

Cystoseira fimbriata | X X X NN A X | N[ V| | X X X X | X N x| NN
Cystoseira mediterranea | X X X | X | x | X X | x | X | x [ x X X X | X N x| x| A
Dictyotadichotoma | ¥ | & \ X | N | N N|BI x| V]| V]| x A X |51 v I|&a] V] x 3 Vx| NN

Dictyota dichotoma var. P P 2 2 2 P
implexa 2] ? ? ? ? 2|l w ? ? ? ? ? n ?l » 72 » . 0 \

. ) o o o) o) o) o}
Dilophus fasciola X| 2z X X | X X | Nz x| N ]|V ]X z X |z x|Z2|N|X z X | X | x| N
Dilophus spiralis X X X | X | X | X X | N | N | x[X X X X | X X | X | x | N
Halopterisfilicina | X X X | X | X | X X | N[ NN |X X X V| X R O O
Padina pavonia N v v v v v X v v v N X v v X y X v v
Sargassum vulgare X X X | X N | X X \ \ v | X X X N | X N x| x| A
Sphacelaria cirrosa X X X | X | v | X X | N | V| V] X X X N | X N X | x| A

RHODOPHYTA

Achrahoetium virgatilum X X | X | X | X X | N | NI X | X X X X | X X | X | X | N
Amphiroa rigida X X v | x| V| X X v v | X | X X X N | X N | X \ \
Anotrichium tenue X X | X X X | X | X | X |X X X X_|X V| X v

Audouinella

membranacea X X X | X | X | X X N v | X | X X X X | X X | X | x N
Bangia sp. ? ? ? ? ? ? ? ? ? ? ? ? ? 7 v
Botryocladia botryoides | X X X | X | x | X X NN X [ X X X v | X N x| x| A
Centroceras clavulatum | X > X X | X | x | X > X | x | X | x [ x > X > X > v | X > X | X | X \
Ceramiumcircinatum | X | 35 X X | X N | X | 5] X \ v X | X =) X |3 X |35 x|X =) N x| x| A

= = = = = =
Ceramium diaphnum | X | © X VN N[N x| NN ] X]X " X || x || X |X 2 N x| x| A

. -, o o 0 o) o) o}
Ceramium flaccidium | X | Z X X | X | X | X |Z2| X | X | X | X |X z X Z | X Z | X |X z N X | x| A
Ceramium sp ? ? ? ? ? ? ? ? ? ? ? ? ?) \
Chlocladia verticillata | X X X | X | x | X X v X | X X X X | X X | x [ X \
Chondriadasyphylla | X X X | X | x | X NN AN XX X X v | X N x| NN
Chondria sp. ? ? ? ? ? ? ? ? ? ? ? ? ? N
Corallina granifera X X X v | V] X X | V| V| X | X X X X | X X | X | X +
Corallina officinalis X X v | X | X \ X \ N | X X \ X | W
Corallina sp. ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 2 | W

Z.D. Yildinm et al., Investigation of marine flarallica Bay (Ceme, Izmir, Aegean Sea, Turkey)




Table 3. (Continue)

Biological Diversity and Conservation —2 /3 (2009 91

Dasya
corymbifera X | X v | X X | x |~ ][ V| x X X \ \
Erythrotrichia
carnea X | X | X | X X | X NV X X X X \
Herposiphonia
tenela X | X | X | X X | X N VX X X X V
Hydrolithon
farinosum ? ? ? ? ? ? ? ? ? ? ? ? \
Jania rubens X | N | N | A X | V| V] x| X X N \ \
Laurencia obtusa N X | V| X X | v | v ] x| X X X \
Laurencia
paniculata X | X | X | X X N Y XX X X X V
Laurencia
papillosa NN x| X X | N[ V| X | x X X \ \
Lithothamnion
lenormandi X | X V| X X | X [ X | X | X X X X N
Melobesia
membranacea X | X | X | X X N N | X | X X X \ \
Melobesia sp. ? ? ? ? ? ? ? ? ? ? ?) 2 \/
-
Polysiphonia atra X | X | x | X X [NR| N | X | X X X X \
P0|ys| phonia p. ? 2 ? ? 2 ? ? ? ? ? ?| 2 \/
Spyridia
flamentosa N X | N X NN x| X X \
Spyridia sp. ? ? ? 2 ? ? ? 2 ? ? N
MAGNOLIOPHYTA
Posidonia J E J NO E E |
oceanica X X X |0 X X X X X o X |0 X
°2 STUDY 2> °2 NO STUDY
Zostera marina X | X | N ] X W X | x| x| ] X X n| X 0| X \

(Received for publication 14 January 2009; The ddtpublication 01 December 2009)
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Effects of lead (Pb) pollution caused by vehiclesnadhe anatomy of pine Pinus nigra Arn. subsp. pallasiana) and
cedar (Cedruslibani A. Rich.) leaves
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1Suleyman"DemireI Universitesi, Fen Edebiyat FalsiitBiyoloji Bolimii, 32260 Isparta, Tiirkiye
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Abstract

In this study, the effects of lead pollution calibg vehicles on the leaf anatomy of pine and céaas along
ten km highway between Isparta city center andy®oden Demirel University were investigated. Leadytain caused
of increasing the cuticle thickness in the leavielsath species while it caused of decreasing taédeameter, vascular
bundle size, tracheid diameter, epidermis cell remand size, stomata number, width and index. hHenother hand,
the mentioned pollution decreased the stomata Heimgtedar leaves while it had no effect on thisap#eter in pine
leaves.

Key words: Heavy Metal, Cedrus libani, Pollution, Lead, Pimigra, Leaf Anatomy

O

Tasitlarin sebep oldwu kursun (Pb) kirlili ginin Cam (Pinus nigra Arn. subsp. pallasiana) ve sedir Cedrus libani
A. Rich.) yapraklarinin anatomisi Gizerine etkileri

Ozet

Bu calsmada, Isparta ilsehir merkezi ile Silleyman Demirel Universitesi andaki 10 km’lik yol boyunca
siralanan ¢cam ve sedigaglarinin yaprak anatomileri Uzerinesitiarin sebep oldgu kurgun Kirlili ginin etkileri
argtinlmigtir. Kursun Kirliligi her iki tortin yapraklarinda kutikula kahpini artirirken, yaprak capi, iletim demeti
buyukligl, trakeit ¢api, epidermis hiucre sayisi ve blygiklile stoma sayisi, eni ve indeksini azajtm Diger
yandan, s6z konusu kirlilik sedir yapraklarindanséoboyunu azaltirken, cam yapraklarinda bu parafeettizerinde
etkisiz olmutur.

Anahtar kelimeler: Agir Metal, Cedrus libani, Kirlilik, Kugun, Pinus nigra, Yaprak Anatomisi
1. Giris

Kirlenme; hava, kara ve su gibi temel ortamlariryolijik, kimyasal ve fiziksel karakteristiklerinde
istenilmeyen bir dgisim olarak tanimlanmaktadir (Oztiirk ve Secmen, 19@@)niimiizde insan aktivitelerindeki hizli
artis, sggligimiz Gzerinde olumsuz yonde etki eden atmosfeetigilerinin dnemli derecede artmasina sebep gtanu
(Pasqualini vd., 2003). Bilingi gibi, cevresel sorunlar son yirmi yildir, tim diada oldgu gibi tlkemizde de gunluk
yasam problemleri arasinda ilk siralarda yer almaktaBu problemlerin bazilari bitki 6rtisinin tahrgglilmesi,
erozyon, carpik kentjene, endistride kullanilan kimyasallar, termik vekle@r santraller ile hava kirlgi seklinde
siralanabilir (Aslan vd., 2005). Yillardir bircokelismis lkede oldgu gibi, Ulkemizin cevresel politikalari da bu
problemlere kalici ¢ozimler Gretmeyisheamamytir.

* Corresponding authof Haberlgmeden sorumlu yazar: kursat16@gmail.com
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Ulkemizde hava kirlilginin en biyiik kaynaklarindan biri motorlu stidarin egzoz gazlarindan cikan
kursundur. Kugun birkag bin yildan beri insanlar icin 6nemli biretal olmytur (Harrison vd., 1981). Kyun dgzada
organik ve inorganik halde bulunmaktadmorganik kugun bilesikleri saf metal, bilgik ve algim halinde bulunurken,
organik kusun bilesikleri ise kugun alkilleri halinde bulunur ve bunlar kaynama rad&t1 digiik olduygundan kolaylikla
buharlgarak havaya kagwrlar (Karademir ve Toker, 1995). Kwmun toprga ve atmosfere gegifarkli yollarla
olmaktadir. Bunlar termik santrallerin, endistriiduslarinin bacalarindan vestflarin egzozlarindan ¢ikan dumanlar,
lehim, akl, boya, elektrik ve petrol sanayine diklar ile pestisitlerdir (Saygiger, 1995; Kiran ve§ahin, 2005).
Bitkiler acisindan kuun tehlikesi 1923 yilinda otomobil yakitina tetiet eklenmesinden beri devam etmektedir.
Kursuna belli oranda katilan tetraetil motordaki vururgayisini etkin bigekilde ayarlayabilmektedir. Tetraetil'in
ayrismasindan olgan kugun, etil radikaline ve kyun metaline aygsarak yanma gazlari ile havaya atilmaktadir (Purves
ve Mackenzie, 1969). Son yillarda alinan bir takimemlere ve diuzenli dlgiimleregraen giinimuzde pek ¢ok ulkede
kursunun sebep oldiu kirlilik problemi hala tam olarak ¢ézimlenematini(Sharma ve Dubey, 2005).

Kursunun yagunlugu, kaynginin gucu ile orantihdir. Dgal olarak kugun yagzunlugu kayngindan
uzaklatikca azalmakta, yakjikca ise artmaktadir. Orpm atmosferdeki kyun yosunlugu tasitlarin kullandg
yollardan uzaklgtikca hizla azalmaktadir. Bu durum bitkilerin kum icergine de yansimaktadir (Wheeler ve Rolfe,
1979; Albert ve Badilla, 1991). Bitki kokleri veoshalar aracifilyla bitki icerisine giren kwun, bitkinin deisik
kisimlarinda birikir ve besin zincirine girerek dgl olarak veya solunumla gaudan insan sggini etkileyebilir
(Onar ve Temizer, 1987; Toker, 1988). Kumun sebep oldiu hastaliklarin banda kemik, sinir, bébrek ve kalp-damar
hastaliklari gelmektedir (Friberg vd., 1986; Urgiag vd., 1997). Bundan dolay! da insan, ¢evresindelelementin
oranini izleme ihtiyaci duymtur (Corn, 1993).

Her ne kadar kgun bitkilerde d@al olarak bulunsa da, bitki metabolizmasi icin g#rbir element dgildir
(Yassoglou vd., 1987). Bitkilerdesias kursun alinimi, csitli fizyolojik mekanizmalarla engellenmektedir (Mwsu vd.,
1995), fakat yinede bitkiler belirli miktarlarda igunu almakta ve géli dokularinda depolayabilmektedirler (Sawidis
vd., 1995; Xiong, 1997).

Kursunun 6zellikle belirli dozlardan itibaren bitkilezkii fizyolojik fonksiyonlari ve biyokimyasal olayla
direkt veya dolayh olarak etkilegii bilinmektedir. Bitki dokularinda kgun birikimi fazla olursa tohum ¢imlenmesi
(Azmat vd., 2006), fide blyumesi (Kiran ve Munzitp 2004), mineral besin alinimi (Kopittke vd., Z0Qterleme
(Rolfe ve Bazzaz, 1975), fotosentez (Parys vd.8198nzim aktivitesi (Van Assche ve Kiliisters, 1990ikleik asit
yapisi (Eichhorn vd., 1985), klorofil biyosente&yfmeonidis ve Karataglis, 1992) ve mitoz bélinmedK veSahin,
2005) gibi ¢cok sayida olay olumsuz yonde etkileBiunlara membranlarda hasar (Kennedy ve Gonsall@89),
hormon dengesinin bozulmasi ve sgkikinin desismesi (Zengin ve Munzugbu, 2004; 2006) gibi fizyolojik olaylar da
eklenebilir.

Kursun ayrica cgtli bitki tirlerinin yaprak morfolojisi ve anatomi (izerinde de 6nemli @gimlere sebep
olmaktadir. Ancak, bu konu hakkinda yeterli gaia bulunmaktadir. Zengin ve Munzgto (2004) ceitli kursun
konsantrasyonlari iceren Hoagland soliisyonlarirdgitmeye birakilan fasulye fidelerinin yaprak alamida énemli
derecede kic¢ulme meydana ggidi tespit etmglerdir. Dineva (2005)Acer negunddakcagac) bitkisi ile yapt
calismada kugun kirlili ginin kutikula ve st epidermis kaliginda artga, alt epidermis kalinh ve yaprak gesli ginde
azalmaya, palizat parankimasinda ise genieye neden oldwnu ortaya koymgtur. Sher ve Hussain (2006) trafik
kapanmasini tik ettigini bildirmislerdir. Jahan ve Igbal (1992) motorlyitkarin egzoz gazlarina maruz kalanitle
bitki tirlerinde yaprak uzunfiu, genjligi ve alaninda azalma olgunu tespit etnglerdir. Ayrica, bu argtiricilar s6z
konusu gakmalarinda kutikula, epidermis, hipodermis, palizatparankima hiicrelerinde de azalma meydanagjeidi
belirtmislerdir.

Bu calsmanin amaci, motorlu gdlarin sebep oldgu kursun kirlili ginin ¢am ve sedir yapraklarinin anatomisi
Uzerindeki etkilerini argirmak ve yeterince aydinlatiimagnolan bu konunun biraz daha acgiikaviturulmasina
hizmet etmektir.

2. Materyal ve ybntem
1.1. Ornekleme alanlari ve érneklerin toplanmasi

Incelenen gamRinus nigra Arn. subsp.pallasiana (Lamb.) Holmboe) ve sedirCedrus libaniA. Rich.)
turlerine ait yaprak érnekleri 3 Mart 2009 tarinintbplanmgtir. Ornek alimi Isparta ilehir merkezi ile Suleyman

Demirel Universitesi arasinda kalan 10 km'lik yalylinca gercekigirilmistir. Yol boyunca 2.5 km arayla 4 istasyon
belirlenmitir. Bu istasyonlarda, incelenecek her bitki tiginien az 3 gac¢ tespit edilmi ve bu &aclarin farkli
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bolgelerinden en az 10 yaprak ognalinmstir. Ornekler toplanirken,gagclarin yola en yakin olan dallarindan érnek
alinmasina dikkat edilrgtir.

Steril paetlere konularak numaralandirilan yapraklar lah@atortamina getirilngi kursun (Pb) kaybini énlemek
amaci ile herhangi bigekilde yilkama veya silmelemi yapilmamgtir. Kontrol grubuna ait yaprak érnekleri ise ana
yola 1 km uzaklikta bulunan Suleyman Demirel Unsitersi kampiis alanindan alirgtm.

1.2. Orneklerin yaprak anatomilerinin incelenmesi

Anatomik kesitler laboratuara getirilen yaprak ddeeinden enine ve yizeysel kesitler alinarak hazmstir. Ayrica,
hangi dokularda kgun biriktigini tespit etmek amaciyla enine kesitler sodyumizogat boyasi ile boyanarakik
mikroskobunda inceleme yapilghr. Kursun birikiminin oldusu dokular sodyum rodizonat ile mavi renge boyagimi

Okiiler mikrometre yardimi ile 1 nfifik birim alandaki stoma ve epidermihiicreleri sayilarak stoma indeksi
hesaplanmgtir. Bu sayimlar 10 kez 3 tekrarli olarak yapgme ortalamalari alinrgtir. Yaprak birim alandaki stoma ve
epidermis hicre sayilarinin tespitinin ardindan dier ve Mansfield (1968)''In metoduna gore stomaelsd
hesaplanmtir. Yaprak capi, kutikula kahrdi, epidermis hiicre eni ve boyu, iletim demeti eaiboyu, trakeit ¢api,
stoma eni ve boyu parametreleri ise yine okuleramietre kullanilarak um olarak dl¢ulgtar.

Tum parametrelerle ilgili istatistiki gerlendirme SPSS programi kullanilarak Duncan’s ipleltrange testine gore
gerceklatirilmi stir.

3. Bulgular

Cam ve sedir yapraklarinin anatomik yapisi tzemio¢orlu tgitlarin sebep oldgu kursun kirlili ginin etkisi
ile ilgili bulgular sirasiyla Tablo 1 ve 2'de gostmistir.

3.1.Cam yapraklarinin anatomik yapisi tzerineskunun etkisi

I. istasyona ait orneklerin yaprak capi, kontroulgr 6rnekleri ile ayni dgre sahipken, Il
istasyondan IV. istasyona gl gidildikgce yaprak capinda dnemli bir azalma nasal gelmitir. Kutikula
kalinhgl sadece V. istasyonda aryndiger istasyonlarda ise giememitir. Epidermis hiicre sayisi, eni ve
boyu I. istasyondan IV. istasyona o ilerledikce dgisik derecelerde azalma goéstegtini S6z konusu
parametreler (zerinde en belirgin azalma IV. istagy ait yaprak Orneklerinde gorilgtir. iletim
demetlerinin eni ve boyu ise |. istasyona ait yalarala kontrol grubu 6rnekleri ile ayni gixlere sahipken,
diger istasyonlarda dikkate ger bir sekilde azalmytir. Trakeit capinin |. istasyondan V. istasyoragrd
gidildikce kismen azaldi tespit edilmgtir (Sekil 1a ve c).

Tablo 1. Cam yapraklarinin bazi anatomik parametreleriiiezekusun (Pb) kirliliginin etkisi

Parametre Kontrol I.istasyon Il. istasyon lll. istasyon IV. istasyon
Yaprak ¢apl! *808+13.0 796+11.4° 7224148  590+65.1°  440+41.8&
Kutikula kalinli g 3.0£0.6*  3.00.6 3.2+0.6° 3.5+0.5% 4.5+0.6°
Epidermis hiicre sayisi  13.2+#0.8° 12.0+0.7°  11.620.5*  11.4+#1.1*  10.6+0.5%
Epidermis hiicre eni 15.74#3.0° 14.5+3.2" 115+1.3° 11.5+1.3° 8.5+1.3%
Epidermis hiicre boyu ~ 23.0#4.1° 15.0+¢3.0°  15.5+2.0° 12.5+1.7%°  9.5+2.0°
fletim demeti eni 186+16.7° 170+21.%°  144+4.4° 126+18.1°  10645.4°
fletim demeti boyu 17041.0° 16613.4° 144+8.9° 116+20.77  102+8.3°
Trakeit capi 12.043.2° 10.0£1.7%* 9.5+2.0% 9.5+1.3% 8.4+1.7%
Stoma say|si 3.8+1.3"  3.4#1.6% 3.4+0.5% 3.2+0.4% 2.6+1.1%
Stoma eni 19.5+#3.2° 18.5+4.5° 145+41%* 125+25  12.0+2.0°
Stoma boyu 23.0+4.1* 22.0+6.4*° 21.0+4.5% 20.045.8° 17.0+4.8%
Stoma indeksi 25.0 24.2 22.0 195 18.3

* Her bir parametre satirinda ayni harfle gésterdeserler arasindaki fark 0.05 diizeyinde 6nemsizdir
+ Standart sapma
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Stoma sayisi, stoma eni ve stoma indeksisdah dort istasyona ait yapraklardagdék derecelerde
azalirken, stoma boyu tim istasyonlarda kontrobgrile ayni dgere sahip olmgtur. Stoma sayisi, eni ve indeksi
Uzerinde istatistiki agidan en bariz azalma yinei$tasyona ait 6rneklerde gozlentini (Sekil 1b ve d). Dger yandan,
sodyum rodizonat boyasi kullanilarak yapilan boyaghaminde IV. istasyona ait yapraklarin enine kesitlde
kutikula, epidermis, hipodermis ve ksilem bolgeteié kugun birikiminin oldusu tespit edilmgtir (Sekil 1c).

10 pm

Sekil 1. Cam yapraklarinin anatomik yapisi a. kontrol gnebait yaprak enine kesiti, b. kontrol grubunayaiprak
ylzeysel kesiti, c. IV. istasyona ait yaprak enkesiti, d. IV. istasyona ait yaprak ylzeysel ke
epidermis, f: floem, hp: hipodermis, K: kutikulgy:Kkollu palizat parankimasi, ks: ksilem, r: reckamnali, st:
stoma)

3.2. Sedir yapraklarinin anatomik yapisi tizerineskumun etkisi

I. istasyondan |V. istasyona g gidildikce yaprak ¢api belirgin birekilde azalmasina kan, kutikula
kalinligi 6nemli derecede artgtir. Diger taraftan, epidermis hiicre sayisi, eni ve boyuralgilan dort istasyona ait
yapraklarda kismen azafglitespit edilmgtir. Bu parametreler Gzerinde en belirgin azalmaittasyona ait érneklerde
gozlenmgtir. Benzersekilde, iletim demeti eni ve boyu ile trakeit ¢caja |. istasyondan V. istasyonadlo ilerledikge
dikkate dger bir sekilde azalmytir. S6z konusu parametreler lzerinde istatisthdan en belirgin azalma yine IV.
istasyona ait yapraklarda gorilghiir (Sekil 2a ve c).

Tablo 2. Sedir yapraklarinin bazi anatomik parametrelegriiie kugun (Pb) kirliliginin etkisi

Parametre Kontrol . istasyon II. istasyon [1l. istasyon IV. istasyon
Yaprak capi *780+32.4°  728+19.2"  692+16.4° 644+19.4° 434+32.0°
Kutikula kalinli g 2.740.5% 3.0£0.6° 4.0+0.5° 4.5+0.6" 5.2+0.5°
Epidermis hiicre sayisi  14.4+0.5° 13.8+1.3%  13.620.5%® 13.2+0.5%® 12.8+1.3%
Epidermis hiicre eni 13.0£1.1° 12.0+1.1°  11.5+1.3" 10.5+1.1° 8.5+1.3%
Epidermis hiicre boyu ~ 13.5+1.3" 11.5+¢1.3%  11.020.3*  10.5x2.0° 10.0+1.7°
fletim demeti eni 288+16.4°  24448.9° 212+8.3° 2014 5° 142+8.1%
fletim demeti boyu 220+15.8  198+10.9"  192+8.3" 190+14.1° 156+8.9°
Trakeit capi 19.5+2.0° 16.5+2.2°  16.0+2.2° 14.5+2.0° 10.5+1.1%
Stoma sayIs| 5.0+1.0° 4.8+1.3° 4.0+1.2" 2.6+0.5% 2.0+1.4%
Stoma eni 21.0+2.8° 18.5+4.8°  16.5+1.3" 13.0+2.0%° 12.5+1.7°
Stoma boyu 30.0+4.6° 24.5+2.0"  22.5+8.4° 20.5+4.1% 15.0+3.0°
Stoma indeksi 26.6 25.7 22.4 16.4 13.5

* Her bir parametre satirinda ayni harfle gésterdeserler arasindaki fark 0.05 diizeyinde 6nemsizdir
+ Standart sapma
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Calisilan tim istasyonlara ait yapraklarda stoma sdlusstasyon haric), eni, boyu ve indeksi kontrollgu
orneklerine gore dgsik derecelerde azalgtir (Sekil 2b ve d). Der yandan, sodyum rodizonat boyasi kullanilarak
yapilan boyamasieminde ¢am yapraklarinda olglu gibi 1V. istasyona ait sedir yapraklarinin enkesiterinde de
kutikula, epidermis, hipodermis ve ksilem bolgeteié kugsun birikiminin oldusu tespit edilmgtir (Sekil 2c).

Sekil 2. Sedir yapraklarinin anatomik yapisi a. kontrolbgma ait yaprak enine kesiti, b. kontrol gruburiayaprak
yluzeysel kesiti, c. IV. istasyona ait yaprak enhesiti, d. IV. istasyona ait yaprak yizeysel kegki
epidermis, f: floem, hp: hipodermis, K: kutikulgy:Kkollu palizat parankimasi, ks: ksilem, r: reckamnali, st:
stoma)

4. Sonuglar ve tartsma

Isparta ili gerek biinyesinde barindgdiSuleyman Demirel Universitesi ve askeri kugldm nedeniyle
gerekse de Barla vegkdir gibi turistik ilgelerinden dolay! ygun bir ara¢ trafiine sahip olan illerimiz arasindadir.
Ayrica, Isparta karayolu ulkemizin sebze ve meywgyacinin énemli bir bolimini katayan Antalya iline gegi
konumu olgturdusundan trafik kokenli kirlenme kaginilmaz olmaktadsiileyman Demirel Universitesi kampiisii ile
sehir merkezi arasindaki 10 km’lik yolun giinde catah 1704 otomobil, 166 otobis, 972 kamyon ve 3dlmak Uzere
toplam 2876 arac tarafindan kullangdikarayollar tespit raporundan agilanaktadir (Cavgoglu vd., 2005). Bu
nedenle de bu guzergah Uzerinde yer alan bitksdrde trafik kokenli kirlenme hat safhaya ¢ikmaktad

Cavwoglu vd. (2005) ile Cawoglu ve Cavyoglu (2005)'nun s6z konusu yolda bulunan ¢am, sedvisedir
agaclari ile yaptiklar ¢agmalari da bunu diular tarzdadir. Bu agaricilar Taramal Elektron Mikroskobu (SEM)’na
bagh EDS (elektron dalim spektroskopisi) analiz cihazi ile yaptiklaraligmalarinda her (¢ bitki tdrinin
yapraklarindaki kwun miktarinin Gniversitedegehir merkezine dgru gidildikge arttgini tespit etmlerdir. Aragtirma
sonucunda en az kum Kkirliligine Suleyman Demirel Universitesi kampus givilen (l.istasyon) toplanan yaprak
orneklerinde, en vyuksek kwm Kirliligine ise sehir merkezinden (V. istasyon) toplanan yaprak Kerende
rastlaniimgtir. Universite girginden toplanan yaprak érneklerinde gum miktarinin az olmasinin birinci nedeni olarak
Universiteningehrin dginda yer almasindan dolayi trafik gmlugunun azalmasi, ikinci nedeni olarak ise bu bélgenin
etrafinda higbir yerlgm alaninin bulunmamasindan dolay! hava sirkilaggolyi olmasi gosterilngtir. Zira, hava
sirkiilasyonunun iyi olmasi araglarin egzozlarindan gazlarin birikmeden kolaylikla atmosfere {raglarina imkan
verecektir. Sehir merkezinden toplanan yaprak orneklerindestur miktarinin fazla olmasi da bu sracilarin
tespitlerini d@rulamstir. Clnku,sehir merkezine dgru yaklatikca gerek ara¢ gerekse de ygrtebirimlerinin sayisi
artmakta, bunun sonucu olarak da araclarin egaodan cevreye yayillan kum miktarl artmakta ve yegin
birimlerinin hava sirkillasyonunu azaltmasindan yotda biriken kusun ve dger air metal iyonlari ¢evredeki bitki
ortlisu tarafindan tutulmaktadir.

Diger yandan, ¢cam ve sedir yapraklarinin anatomiksyajmerine tatlarin sebep oldgu kursun kirlili ginin
etkisini argtirdigimiz bu cakmamiz ile yukarida s6zi edilen gatia arasinda bir paralellik bulunmaktadir. Zira,
yaptgimiz calgmada Universiteden (l. istasyogghir merkezine (1V. istasyon) @dou gidildikge kugun kirlili gindeki
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artisa paralel olarak cam ve sedir yapraklarinin andtoyapisindaki dgsimlerin de énemli derecede atitespit
edilmigtir. Ayrica, Universite kampus alanindan alinan tkalngrubuna ait yaprak ornekleri ile belirlenenrid®
istasyondan alinan yaprak ornekleri skiastinldiginda, istasyonlardan alinan yaprak orneklerinineylerinin egzoz
gazlarindan kaynaklanan siyahimsi bir tabaka ilplikaldusu gortulmigtir. Kursun kirliligi her iki bitki tarinin
yapraklarinda kutikula kalirdini artirirken, incelenen giéer anatomik parametreler izerinde genellikle azalttir etki
yapmestir (Tablo 1 ve 2). Bununla birlikte, sodyum rodmet boyasi kullanilarak yapilan boyans&eininde her iki
tiriin IV. istasyona ait yaprak enine kesitlerindatikula, epidermis, hipodermis ve ksilem bélgeldankugun
birikiminin oldugu tespit edilmitir (Sekil 1c veSekil 2c). Taitlarin sebep oldiu kursun kirlili ginin kutikula kalinlgini
arttirirken (Dineva, 2005), stoma sayisli, eni veuBher ve Hussian, 2006) ile epidermis hicressgyahan ve Igbal,
1992) ve iletim demeti buyukgiini (Cavyoglu vd., 2005) azalts daha 6nceki ¢calmalarda rapor edilrgiir.

Bitkilerin agir metal stresini hafifletmek icin giéli tolerans ve diren¢ mekanizmalari gglidikleri, bunlardan
bir tanesinin stomalarini kapatmak suretiyfgr anetalin iceriye gigini engellemesi oldgu rapor edilmjtir (Sher ve
Hussian, 2006). slk mikroskobu ile yapgimiz incelemeler sonucunda IV. istasyona ait ydprak ylzeysel
kesitlerinde stomalarin biyik oranda kapali glduespit edilmjtir (Sekil 1d ve Sekil 2d). Yine, her iki tirin
yapraklarinda kutikula kalirdinin artmasi da kgun girisini engelleyen bir direnc mekanizma olmalidir. A cam
ve sedir gaclarinin yapraklarinda yaprak c¢api, stoma saysindeksinin azalmasi dagia metal stresine kar
adaptasyon ganmasina hizmet etgwe bdylece terleme ile su kaybi en aza indigtini Benzersekilde, trake capi ve
iletim demeti blyuklginin azalmasi da organik ve inorganik maddentanini kolaylatirarak adaptasyona zemin
hazirlamg olabilir (Tablo 1 ve 2).

Sonug olarak, tragin sebep oldgu kursun kirlili ginin en aza indiriimesi amaciyla benzine ilave exlikugun
miktarinin gelymis Ulkelerde oldgu gibi tamamen kaldirilmasi, araclarda skunsuz benzin ya da LPG kullanimina
gecilmesi, egzoz emisyonlarinin istenegate ¢ekilebilmesi igin katalitik konvektor kullanmmn tevik edilmesi, yol
kenarlarina kuwuna dayanikli ve kgun tutucu bitkilerin dikilmesi ve tarimin yol kem@nndan uzak alanlarda
yapilmasi gerekmektedir.
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Abstract

Ecological studies of the aquatic hyphomycetes weaeried out at the Lahore Branch of the BRB
(Bombanwali Ravi Badian) Canal and its associatedaition water channels at Quaid-e-Azam CampusyeJysity of
the Punjab, Lahore, Pakistan. A comparison was rbatigeen the canal and its connecting irrigatioanciels for the
physcio-chemical properties and the spora of theatie hyphomycetes. Two water channels, WC-1 and2\@&re
selected for this purpose. The canal and the tidgawater channels differed from each other inirthigoarian
vegetation and the water chemistry.

The comparison revealed a greater similarity inasiguhyphomycete communities of the irrigation wate
channels as compared to that of canal. A totaliméteen aquatic hyphomycete species were detexiedthe canal,
nineteen from WC-1 and fifteen from WC-2 by usihgee techniques, leaf pack baiting technique, rans@ampling of
submerged plant materials and membrane filtratibwater. The absence of some hyphomycete specigsthan
presence of some unidentified species in irrigatioannels showed the absence of a favorable stinfiofisurvival and
presence of some inhibiting factor in these chamrighis could be due to the presence of a newfsatwronmental
conditions and also the different riparian vegetatilong the channels.

Key words: Aquatic hyphomycetes, BRB canal, irrigation chaspehvironmental factors
1. Introduction

Aquatic hyphomycetes being the most active grouprgénisms in the process of decomposition of litef
play an important role in the trophic chain (Schol€rusius and Grandi, 2003). Many studies havenltme on the
aquatic hyphomycetes owing to their importance ke faquatic environment. The previous studies onatigu
hyphomycetes have been done in freshwater tempstra@ms in countries like Canada, England, FraBGegmany,
Hungry, Italy, Pakistan, Switzerland and USA (BéHer, 1992). Only a few studies have been donermni-gopical
and tropical areas of world like Egypt (Abdel-Rameel997; 2004), Texas, America (Akeridge and Koel®87),
Western Ghats, India (Rajashekbad Kaveriappa, 1996), Morocco (Chergui, 1990) &adth Africa (Van der Merwe
and Jooste, 1988). The Lahore Branch of the BRBalCiana good example of a semitropical water caufée most
important character of canal water is its highengderature regime. This canal represents a massigig of turbid
water with steady and uniform flow rate, havingatggin from the famous rivers of the Punjab whichurn are fed by
freshwater streams in the mountainous areas obRakiThus this canal has its ultimate origin ffoeshwater streams
but with a different set of physcio-chemical chégsistics (Firdaus-e-Bareen and Igbal, 1994).

In the present study, irrigation water channelginating from the canal to feed the cultivateddgetirectly
were studied to determine their hyphomycete comtimsihaving a different water chemistry as wellrgrian
vegetation. The study was aimed at comparing thgducommunity of canal with that of irrigation watchannels and
to observe the fate of aquatic hyphomycetes affieir entrance into a new habitat. All the possilelehniques were
used to study the aquatic hyphomycetes in ordestnate the maximum number of conidial speciesgnein the
water. Physical and chemical properties of the watere also measured to determine the differennewater
chemistry of three selected sites for aquatic hypjaetes studies.
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2. Materials and methods

The study was carried out in Lahore (located betviergitudes 74 and 75°, and latitudes 31and 32). It is
located in the plains of the province Punjab ingbb-tropical zone. The details of the sampling sitcanal are given
by Firdaus-e-Bareen and Igbal (1994). The irrigativater channels are located at the Quaid-e-AzampQa,
University of the Punjab and are the tributariethef Lahore Branch of the BRB Canal passing thrahgtcampus and
reaching the irrigation channels. For conveniettoese were named as Water Channel-1 (WC-1) andr\@agnnel-2
(WC-2). The WC-1 passes along the Main Libraryhaf Quaid-e-Azam Campus and irrigates the lawnsgandens
around it. It is about 0.8 m in width and 0.7 ndigpth. The rate of flow of water is 7.17 m/min. Thain vegetation
around this water channel includBsoussonetia papyriferdl.) L'Hér. ex Vent.,Callistemon citrinugCurt.) Stapf.,
Citrus sp.,Dalbergia sissodRoxb.,Ehretia acuminataClarke andviorus nigraL. The ecological studies were done in
this water channel from June 18, 2007 to Septergtier2007. The second water channel, WC-2 passeg dle
hostels and is used to irrigate fields cultivatedtte opposite side and was studied during Jurie 28ly 26, 2007. The
water channel is 1.3 m in width and 0.5 m in depthe rate of flow of water in this irrigation chasns 14.13 m/min.
The main vegetation along this channel consistB.gbapyrifera, Bombax ceibl., Ficus caricalL. and Terminalia
arjuna Wight & Arn.

2.2. Study of physico-chemical properties of irtiga channels

To compare the water chemistry of canal and indgathannels, the physical and chemical propediegater
were monitored. The water analyses were done weg&klg physico-chemical properties of water were itooed by
observing temperature, pH, Electrical conductiyifZ), Total Dissolved Solids (TDS) and Total Sol{@s). The NaCl
percentage, chlorides, bicarbonates, Biochemicgb@x Demand (BOE), Chemical Oxygen Demand (COD), sodium,
potassium and calcium contents were estimated terrdime the chemical properties of the water ob¢hdree water
courses.

2.3.Baiting experiments

The aquatic hyphomycetes in the canal were stulbjetbaf pack baits (Igbal, 1994; Abdel-Raheem, 2004
during a period from March 15, 2007 to September2007. For the first experiment, dead, brown aisgate free
leaves ofPopulus euramerican&€V-1-214 (Dade) Guinier, culms @&accharum bengalendeetz. and blades of
Imperata cylindrica(L.) Beauv. were selected as the baiting matekiahves with visible signs of fungal attack were
discarded. The leaves and grass blades were driedra temperature for three weeks before intrasyaito the canal
water. The outer covering &. bengalenseas removed and cut into pieces of 2 cm approxvégagrass blades and
culms ofS. bengalensé - 7 pieces in eachyere packed in separate nylon mesh bags (6 x éwash size 1mm)
which were then tied with three different nylon dein order to make three individual sets of plaaterials. The plant
materials were then directly exposed to canal wayeixing with an iron rod submerged perpendicutathe direction
of water flow. In the other experiments, culms $f bengalensand blades of four types of grass&€enchrus
pennisetiformisHochst. & Steud. ex Steuynodon dactylor{L.) Pers.,Cyprus rotundud.. and|l. cylindrica were
used for baiting in the same way as described abbiwe bags were collected twice a week and tramespdop the
laboratory for further processing.

2.4. Study of aquatic hyphomycetes

The leaves were washed thoroughly in running tayemefter collection. Some leaves were randomlgctet
and square discs of one square cm were cut froim lea€ having the margin of leaf lamina as one sitléhe disc.
These discs were incubated in shallow distilledewadne disc in each Petri dish, at room tempesattor 24 hours.
After sporulation, the leaves were observed unigbt microscope in Petri plates as well as on gilises mounted in
0.05% Trypan Blue stain under a cover slip. Theettping and released conidia were observed. Theeptage
frequency of occurrence was recorded. Similarlydises ofS. bengalenseere washed with tap water to remove any
surface mud or other debris. Then the discs weneefally aerated through an aquarium air pump #rhaurs, in a
conical flask of 250 ml filled one third with diBéd water. The water in the flask was filteredotigh Millipore
membrane filters of 8 micron pore size. After ition, the membrane filters were processed on gladss by heating
in an oven at 3T for 30 minutes and then stained with 0.05% TryBare stain. Percentage frequency of occurrence
of aquatic hyphomycetes was recorded by obserfiesgt filters microscopically.

Three techniques were used to study aquatic hypberay in the irrigation water channels in ordeoliserve
the maximum numbers of species present in theséyrsetudied water courses. To access the conidiadlb@u present
in water, the water was filtered at the spot thioMjllipore membrane filters of 8 micron pore sitlesice a week. The
water was taken up in a 50 ml syringe and theeréti through a filter assembly by exerting pressur¢he piston of
the syringe until it became difficult to exert mqueessure. After filtration, the membrane filtersres taken on glass
slides and stained with 0.05% Trypan Blue. Theyewerated to make the filter membrane colorless.tata¢ numbers
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of conidia of each species were recorded. The ptage frequency of occurrence of each species alaslated from
the total number of conidia observed. The total Ineirs of conidia obtained on all filters were poaded the amount of
conidia per litre of water was calculated.

The submerged fallen leaves, branches, submergesl aad runners were randomly sampled from therwate
channels and transported to the laboratory. Theekewere studied microscopically after incubatmglistilled water in
Petri plates and the hard materials such as branchets and runners were aerated through aquaaiumpump in
separate conical flasks. The water in the flask thas filtered through Millipore membrane filters & micron pore
size. Percentage frequency of occurrence of aghgibomycetes was recorded from these filters.

2.5. Application of ecological software

For the observations on ecological trends, thexssét Community Analysis Package (CAP) version 4d&%
Conservation Ltd., 2008) was used. The Dendrogrénagglomerative clustering showing full linkage \ween
physico-chemical data of the irrigation channelodigh the Euclidean linkage distance was prepaketiultivariate
Principal Component Analysis (PCA) was carried aut square root transformed data of physico-chemical
characteristics and aquatic hyhomycetes of candl ienirrigation channels. The PCA plots of covada were
prepared.

3. Results and Discussion

The experiments were conducted to investigate ffexte of new environments on aquatic hyphomycetes
community and to observe how these fungi toleragechallenges of a new environment. With the passdgime,
canal water has become polluted with point and pwint sources. Addition of sewerage water in theatd also a
source of pollution in it and people also usedigpdse off their garbage in the flowing water ohala In a previous
study, in the Lahore Branch of the BRB Canal, altof sixty seven species were observed during raoghdrom
October 1991 to September 1993 by using three geswichniques, water filtration, random collectiminsubmerged
fallen leaves and immersion of leaves of some kntrem species as baits. A total of thirty five spsavere observed
by baited leaves only. Three genera namehtomophthoraFusariumandHelicomyceselonged to other groups of
conidial fungi while all others belonged to frest@rahyphomycetes (Firdaus-e-Bareen and Igbal, 2008 was an
indication of the rich inoculum of aquatic hyphorajes present in the canal at that time, which cooldnize and
decompose the allochtonous plant materials. Theippychemical properties of canal and irrigatiortevahannels are
tabulated in Table 1. The canal water was studigiohg the period from March 15, 2007 to September2D07.

Table 1.Physcio-chemical properties of the Lahore BrancthefBRB canal and its connecting irrigation water cledg during the

study period.

Parameter s studied Canal Water Channel-1 Water Channel-2
Range Mean | Range Mean | Range Mean

Temperature °¢) 195-27.4 23.45 22-27 245 22 -27 2415
pH 5.59 -6.0 5.79 5.09-7.25 6.17 5.80-6.02 5.91
Electrical Conductivity (EC) 242.3-258. 2504 251.1-257\7 254.4 206.7-261.33.2
(uS/cm)
Total Solids (TS) 300 — 800 550 400-800 600 450-750 60(
(mg/L)
Total Dissolved Solids (TDS) 116.4-134.9 1254 127.4-132.0 129.7 111-151 131.0
(mg/L)
Sodium chloride (NaCl) (%) 0.3-15 0.9 0.4 04 40 0.4
Carbonates (Cg)
(mg/L)
Bicarbonates (HC¢) 91.5-108.6 | 100.1 85.1-106.] 95.¢ 71.2-123.6 97.4
(mg/L)
Chlorides (ClI) 21.3-355 28.4 22.3-28.7 255 19.1-33.9 26|3
(mg/L)
Biological Oxygen Demand (BQJp 7.4-95 8.45 8-12 10 5-7 6
(mg/L)
Chemical Oxygen Demand (COD) 110-124 117 109-133 121 106-112 109
(ppm)
Sodium (Na) 3.45-95 6.47 4.4-4.8 4.6 4.5-4.9 4.7
(mg/L)
Calcium (Ca) 125-245 18.5 10.6-16.2 134 10.5-15.3 12}9
(mg/L)
Potassium (K) 7.45-95 8.47 4.9-8.1 6.5 4.39-8.41 6.4
(mg/L)
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If only a few of these important physical paramgtesbserved in canal, were compared with that ef th
previous data by Firdaus-e-Bareen and Igbal (2GD8)markable difference between the water of tifferént periods
are observed. The range of temperature from Mar@eptember 1993 was 15-27 whereas its range was 189G to
27.4°C during 2007. The comparison of the individual therfrom March to September also showed that dutieg
passage of time, the temperature of the canal vhaittincreased and due to the increase in temperayphomycetes
community of the canal was disturbed in such a thay high temperature sensitive species were etatidrom the
canal. According to Belwal et al., (2008) some hyplycetes species are specific for high temperatuheseas others
are sensitive to high temperatures and can toléoatdemperatures only. Similar differences wersebed in other
factors like pH which has become more acidic asatrerage recorded pH of 1993 ranged between 611®whereas it
was 5.59-6.00 in 2007. Complete linkage by theliflean distance measure of agglomerative clusteagugprding to
the data on physico-chemical characteristics ot#ral and its irrigation channels is shown in Fégl

r T 1
1.65 1.13 o]

Canal

WC-1

WC-2

Figure 1.Agglomerative clustering of canal and its assodiateégation channels showing full linkage sepadabyy
Euclidean distance.

This figure reveals that the irrigation water chelsrshowed a distinct set of physico-chemical atterestics
in comparison to canal. Principal Component Analy$PCA) of covariance between the physico-chemical
characteristics verses the three irrigation chamseirted out the two irrigation channels fromchaal itself (Figure 2),
due to deviation in pH, TDS and especially TS.

PCA Plot - Covariance - Physico-chemical Characteristics vs Irrigation Channels
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08 , 06 , 04 92 9, ., 92 , 04 06 , 08
0.8
BOD (mgil’y WC-T E 0.6
Ec(u’ﬁ\@u%{m/u 0 : 04
E o2 g
<3 NEY( }\ pH (mg/L) : 0 N
TS (mgii E
PREDO™MA/L) E
§1’! Canal : 0.2 g
o)} ) E 0
) . 04 N
N . E
%) Ca (mal) we-2 E 06
g “ =
> -0.8
.g o
.0.5 Principal - Axis 3
T T T
-1 o] 1

Principal - Axis 1 (70.58%)

Figure 2. Principal Component Analysis (PCA) shaywiovariance between the aquatic hyphomyete sgdree @anal
and its associated water channels.
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A total of nineteen species were observed from Mare, 2007 to September 17, 2007 from the candddly
pack baiting technique of selected plant materiatgguillosporasp. A Anguillosporasp. B andScorpiosporiunsp.
could not be identified to the species level. Fspgcies namely Species D, E, F and G could naddrgtified even up
to generic level. These were observed on baiteshcuaf Saccharum bengalensAll these unidentified species were
multiradiate (Table 2).

Table 2.Aquatic hyphomycetes species observed in the LaBmaach of the BRB Canal and its connecting iriimyat
water channels (+ = 20% frequency of occurrence).

Aquatic Hyphomycetes Species Canal | Water Channel-1 | Water Channel-2
Anguillosporasp. A + + +
Anguillosporasp. B + + +
Articulospora proliferataJoosteet al. +++ ++ +
Bacillispora inflatalgbal & Bhatty - + +
Clavariopsis aquaticale Wild. - + -
Cylindrocarpon aquaticur{Nilss.) Marv. & Desc.| - + +
Dimorphospora foliicolar ubaki + - -
Flagellospora curvuldngold + - -
Flagellospora fusarioidefgbal + ++ +
Flagellospora penicillioidesngold +++ +++ +
Fusariumsp. ++ ++ +
Heliscus lugdunensiSacc. & Therry - + +
Lemonniera aquaticde Wild. + + +
Lunulospora curvuldngold +++ +++ +
Mycofalcella igbaliiFird. & Braun +++++| +++ +
Sporidesmium ensifornigesc. +++ ++ +
Scorpiosporiunsp. + - -
Tetracladium marchalianurde Wild. + + -
Triscelophorus monosporusgold + + +
Species A - + +
Species B - + -
Species C - + -
Species D + - -
Species E + - -
Species F + - -
Species G + - -
Total number of species 19 19 15

This indicates that the change in environmentabfachas reduced the numbers of species in thd vaer.
The freshwater hyphomycetes are apparently temperdependent (Barlocher et al., 2007). SimilaHyqgs water also
affects the presence of aquatic hyphomycetes irmnetd ultimately rate of decomposition. Dangled &hauvet
(2003) concluded that water with high pH enhant¢edrate of decomposition as compared to that ofdblwLow pH
elevates the concentration of the heavy metaleenwtater that retards the fungal metabolism. Asctiraal is located
beside one of the busiest roads of Lahore, theaepigssibility that the concentration of lead mayhigh in its water
and with increasing vehicles this concentrationhnlzge higher than in the past.

The data of physcio-chemical properties of WC-1vew the range of temperature between 22 €27
whereas the mean temperature was 24.5he pH of WC-1 was higher than that of the camater. All other
characteristics were somewhat similar to canalbQates were absent from both the canal as wethesVC-1.
Biochemical Oxygen Demand (BOD) was higher whet€agas low as compared to canal water. Similar teaipee
variation was observed in WC-2. The pH of WC-2 Jwaser than that of WC-1 resembled more to canatcteic
conductivity was much lower than both the canal tredWC-1. In WC-2 TDS, bicarbonates and Na weghdri than
WC-1 whereas chlorides, COD, Ca and K were lowarb@nates were also absent from that water chaB@dDs of
WC-2 was much lower than the canal and the WC-1.

The most important characteristic feature of itiga water channels is the intermittent desiccatime to channel
closure as these are used for irrigation in fieldd gardens and are opened according to the nekd wfigation water
in respective fields and gardens. The rate of fidwater in these water channels is also quite which reduces the
aeration necessary for survival of aquatic hyphategin these water courses. The riparian vegatasovell as water
chemistry of these channels differs from the canatome extent. As these water channels represéiabiat of
occasional drought, the presence of these aqugtitdmycetes in these water channels shows thditiebto tolerate
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intermittent desiccation but it is certain thatitheuimber becomes reduced with time. As in the figting experiment
in WC-1, there was an intermittent drought of fdays in July. The number of species in all caseame reduced as
detected by baiting, random collection of submergkeahit materials or membrane filtration excepthia tase of roots
and baited culms d@daccharum bengalense

From water channel-1 and water channel-2, nined@ehfifteen species were observed respectivelyléTah
Fusariumsp. belonged to other conidial group of fungi,stheighteen species were of aquatic hyphomycetesng
them, Anguillosporasp. A andAnguillosporasp. B could not be identified up to the specieglleVhree unidentified
species, Species A, Species B and Species C weervalll. Species A was observed on membrane fitidvsth the
water channels, Species B was observed on baitagtdeofSalix babylonicawhereas Species C was observed on
membrane filters and on hard substrata randomlleateld as well as baited in water channel-1 only.of these
unidentified species were sigmoid. The conidiophart Species B resembled the geRimgellospora however, the
species could not be identified. With referenc® @A covariance between the aquatic hyphomycetdespgersus the
irrigation channels. The water channel-1 showedatgresimilarity of hyphomycete spore to the camdijle water
channel-2 distinctly differentiated from both (Fi§). The species showing greater affiliation witle tanal included
Mycofalcella igbalii, Sporidesmium ensifornend Articulospora proliferata while the species showing more
association with the water channels includgakillispora inflata Heliscus lugdunensandAnguillospora spB. Water
channel-1 showed a greater similarity to the casalompared to channel-2.

PCA Plot - Covariance - Aquatic Hyphomycete species vs lrrigation Channels
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Figure 3. Principal Component Analysis (PCA) shagywiovariance between the aquatic hyphomyete sgdhe @anal
and its associated water channels.

The comparison of similarity indices between theatand water channels indicated that the specesept in
these irrigation water channels were quite sintilathose of canal except for three unidentifiedcgeonly found in
water channels and were not reported from the cdihal other species that were absent from the tanalere present
in the irrigation water channels, were observeth&canal in previous studies by Firdaus-e-Bareehlgbal (2003).
These species were also observed in the canalgd2fif5-2006 on membrane filters as well as on raryglaollected
submerged plant debris (unpublished). However ta tf seven species of aquatic hyphomycetes fanrtde canal
were absent from both the irrigation water channels

The fungal community in these two irrigation watdrannels was very similar to each other showind hig
similarity indices. Most of the species were simila these channels bulavariopsis aquatica,Tetracladium
marchalianumand two unidentified species, Species B and C wet@bserved in WC-2, neither on any plant mdteria
nor by the membrane filtration technique. The défece in fungal species may be due to the envirotaheonditions
present in these irrigation water channels andip@ian vegetation along these water channels.€efteet of riparian
vegetation on fungal community can be seen by capjaone community type by another. This shows thate is a
significant correlation between fungal communityl aiparian vegetation (Ferreira et al., 2006).
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Wood-Eggenschwiler and Barlocher (1983) found Htegams in the same region with similar water ckémihad a
higher percentage of species in common than stredresntrasting water chemistry. The differencedha fungal

communities of the canal as well as the irrigati@ater channels are less because the differendbs wwater chemistry
which are less pronounced between canal and wademels.

The studies in water channels were used to ddfim@duatic hyphomycetes community of these newlgist
water bodies. The ecological studies of freshwhygthomycetes depend upon the techniques useddyp stam in a
habitat. The fungal communities can be efficientlyaracterized by using data generated by all thbntgques
simultaneously (Igbal, 1994). In the present stoflywater channels, an attempt has been made tdheseesults
obtained by using three techniques to describectilemunities of aquatic hyphomycetes. The dominaeties of
aquatic hyphomycetes welkéycofalcella igbaliiandSporidesmium ensiform®y almost all techniques (Table 3).

Table 3. Top ranking species of Aquatic Hyphomysetetected by different techniques in water chatireehd water

channel-2.

Techniques used to study Aquatic Hyphomycetes

Habitats studied

Water Channel-1

Water Channel-2

Membranefiltration technique

Flagellospora
pennicillioides

Flagellospora
pennicillioides

&

Mycofalcella igbalii

Sporidesmium ensiforme

Mycofalcella igbalii
&
Sporidesmium ensiforme

Lunulospora curvula

Lunulospora curvula

Sporidesmium ensiforme

Sporidesmium ensiforn

ne

Sporidesmium ensiforme

Sporidesmium ensiforn

ne

Branches
Random collection of
submer ged plant | Leaves
materials
Roots
Runners
Baited plant materials Branches of
Callistemon citrinus

Sporidesmium ensiforme

Sporidesmium ensiforn

ne

In water channel-1, seventeen species were obsemvedembrane filters, fourteen on randomly colldcte
plant materials and eleven on baited plant materialwater channel-2, fifteen species were foundunning water as
detected by membrane filters, eleven on each ralydooilected and baited plant materials. Among thrdomly
collected plant materials in WC-1, a total of elewspecies were observed on submerged branchesntsubmerged
leaves, nine on roots and nine on runners alsdbdtad plant materials, four and six species wéseo/ed on leaves
of Populus euramericanand Salix babylonicarespectively, nine on branches @éllistemon citrinusand eight on
Saccharum bengalenseere observed. In WC-2, a total of ten speciesvadaserved on randomly collected branches,
five on leaves, seven on roots and six on runii@nsbaited leaves dfopulus euramericanandSalix babylonicdour
and five species were observed respectively, egghtbranches ofCallistemon citrinusand ten onSaccharum
bengalenseThere were little differences in the number oéa@ps present on individual plant material. Howevee
top ranking species on membrane filtration and lantgmaterials were the same in both the watermélanThus it can
be concluded that the differences in the waterémdionnected to each other, may effect the nuanipresence of
species but do not alter the complete fungal conityion replacement of one community with another.
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Effects of electromagnetic field stress on some ataanical parameters of fig FicuscaricaL.) leaves
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Abstract

In this study, the effects of elektromagnetic fislless caused by base stations on the leaf aregarhifig
trees were investigated. Electromagnetic fieldsstrimcreased the cuticle thickness, epidermis rogthber, stomata
number, stomata index, stomata width and distamtesden vascular bundles while it decreased theeepid cell
length, stomata length, trachea diameter, leaf éiam vascular bundle width and length. On the rotfend, the
mentioned stress increased the epidermis cell widthe leaf upper surface while it showed the samlaes as the
control in the leaf lower surface.

Key words: Electromagnetic Field Stress, Fig, Stomata Movemédmaf Anatomy
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incir (Ficus carica) yapraklarinin bazi anatomik parametreleri iizerine elektromanyetik alan stresinin etkileri

Ozet

Bu calsmada, incir gaclarinin yaprak anatomileri Gizerine baz istasyomla sebep oldiu elektromanyetik
alan stresinin etkileri agairiimistir. Elektromanyetik alan stresi kutikula kalgliepidermis hiicre sayisi, stoma sayisl,
stoma indeksi, stoma eni ve iletim demetleri arassafeyi artirirken, epidermis hiicre boyu, stomgubtrake ¢api,
yaprak capl, iletim demeti eni ve boyunu azatmiDiger yandan, s6z konusu stres epidermis hiicre eapriak Ust
ylzeyinde artirirken, yaprak alt ylizeyinde kontnalbu ile ayni dgerleri gostermtir.

Anahtar kelimeler: Elektromanyetik Alan Stresincir, Stoma Hareketlerlyaprak Anatomisi
1. Giris

Elektromanyetik alan uygulamalari canli organizmadirekt ya da indirekt yolla etkileyen bir stressididir.
Ozellikle endiistriyel ve teknolojik gefnelere bal olarak ortaya c¢ikan ve devam eden elektromakyaan stresi
gunimuzde batin canlilar tehdit eder duruma ggimElektromanyetik alan stresine sebep olan eendnkaynaklar
arasinda radyo ve televizyon sinyal alicilari, femesirketlerinin baz istasyonlari ve mikrodalga firinigibi ¢esitli ev
aletleri sayilabilir (Jovanic vd., 2001). Elektronmyatik alanlarin neden olgu hastaliklarin banda ba agrisi,
halsizlik, mide bulantisi, cinsel isteksizlik, kenye kromozom anormallikleri gelmektedir (Stagg,\&D01; Zook vd.,
2001).

Elektromanyetik alan uygulamalari tohum kalitegiefblyimesi ve Urlin verimini artirmak amaciylagiay
bir sekilde kullanilmaktadir (Pietruszewski, 1993; Ahm@003). Uygun dozlarda tatbik edilen elektromaikyet
alanlarin besinlerin emilimi ve sindirimini (Kav1977) arttirdgl ve fotosentez aktivitesini (Lebedev vd., 197 &yile
ettigi daha 6nceki ¢aijmalarda gosterilngtir. Farkli dozlarda elektromanyetik alanlarla m@enedilen tohumlarin
cimlenmesi sirasinda karboksidismutaz, amilaz \teatnrediktaz enzimlerinin aktivitelerinde glgmler meydana
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geldigi rapor edilmgtir (Akoyonoglou, 1964; Levedev vd., 1975; Bhatagal., 1978). Ayrica, bircok c¢cama
manyetik alan 6n muamelelerinin tuzluluk, sicakl&k kuraklik streslerinin tohum g¢imlenmesi Uzerindekgelleyici
etkilerini hafiflettigini (Xi vd., 1994; Romana ve Igor, 2002) ve senss@eciktirdgini (Piacentini vd., 2001) ortaya
koymustur. Dahasi, uygun dozda ve sirede uygulanan ekektnyetik alanlarin bitkilerde su icgri(Wooley, 1971),
klorofil (Yinan vd., 2005) ve karotenoit miktari éghitailo ve Gordeev, 2001) ile DNA, protein veidip(Mazza vd.,
1999) dizeylerinde gisimlere sebep oldiu da bilinmektedir.

Elektromanyetik alan stresi ayricasigk bitki tirlerinin yaprak morfolojisi ve anatorsi Uzerinde de énemli
degisimlere sebep olmaktadir. Ancak bu konu hakkindanjietalsma bulunmamaktadir. Sadece birkag sgahida
elektromanyetik alan stresine maruz kalan bitkideydprak ylzey alani ve kaliginda artglar meydana geldi tespit
edilmistir (Gausman vd., 1971; Nechitailo ve Gordeev, 30Qkellikle bu cakmada incelenen anatomik parametreler
Uzerine elektromanyetik alanlarin etkisi hakkindaiyms bir calsma bulunmamaktadir.

Bu calsmanin amaci, baz istasyonlarinin sebep @ldalektromanyetik alanlarin incir yapraklarinin baz
anatomik parametreleri Gzerindeki etkilerini gnanak ve yeterince aydinlatimagnolan bu konunun biraz daha
acikliga kavyturulmasina hizmet etmektir.

2. Materyal ve yéntem
2.1. Ornekleme alanlari ve 6rneklerin toplanmasi

Incelenen incirKicus carical.) tiriine ait yaprak érnekleri 1 Haziran 2008Hiade toplanmytir. Ornek alimi
Antalya ili Akseki ilcesi Erenyaka kdylne 2 ve 1nkuzakliklarda iki adet baz istasyonunun bulyhdwalanda
gergeklatirilmistir. Bu alanda, en az Fac tespit edilmi ve bu gaclarin farkli bolgelerinden en az 10 yaprak @rne
alinmstir. Steril pgetlere konulan yapraklar laboratuar ortamina detigi ve herhangi bigekilde yikama veya silme
islemi yapiimamgtir. Kontrol grubuna ait yaprak érnekleri ise batasyonlarina 50 km uzaklikta bulunan bir tarladan
alinmstir.

2.2. Orneklerin yaprak anatomilerinin incelenmesi

Anatomik kesitler laboratuara getirilen yaprak ddeeinden enine ve ylizeysel kesitler alinarak taamstir.
Okiller mikrometre yardimi ile 1 nffik birim alandaki stoma ve epidergihiicreleri sayilarak stoma indeksi
hesaplanmgtir. Bu sayimlar 10 kez 3 tekrarli olarak yapgme ortalamalari alinrgtir. Yaprak birim alandaki stoma ve
epidermis hicre sayilarinin tespitinin ardindan dier ve Mansfield (1968)''In metoduna gore stomaelsd
hesaplanmgtir. Yaprak capi, kutikula kalirgi, epidermis hiicre eni ve boyu, iletim demeti eeiboyu, trake capi,
iletim demetleri arasi mesafe, stoma eni ve boyamatreleri ise yine okuler mikrometre kullanilarpkn olarak
Olculmistar.

3. Bulgular

Incir yapraklarinin anatomik yapisi tizerine bazsigalarinin sebep ol@u elektromanyetik alan stresinin
etkileri ile ilgili bulgular Tablo 1'de gosterilngiir.

Tablo 1.incir yapraklarinin bazi anatomik parametreleri iflebaz istasyonlarinin sebep gldielektromanyetik alan
stresinin etkileri
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Elektromanyetik alan stresine maruz kalan inciprgétlarinin hem alt hem de Ust yuzeylerinde kugkul
kalinligi kontrol grubu yapraklarindakilere oranla kismetmatir. Diger yandan, epidermis hicre eni yapraklarin st
ylzeyinde artarken, alt yizeylerinde kontrol gruibe ayni degerleri gOstermitir. Epidermis hicre boyu ise,
elektromanyetik alana maruz kalan yapraklarin keyiizeyinde kontrole gére belirgin bgekilde azalmytir. Dahasi,
elektromanyetik alan stresi epidermis hiicre sagt®ma sayisi, stoma indeksi, stoma eni ve iletametleri arasi
mesafeyi artirirken, stoma boyu, trake ¢api, yageak, iletim demeti eni ve boyunu kontrole gorgisik derecelerde
azaltmstir (Sekil 1a, b, c, d).

A
’- c
L g " .

Sekil 1. Incir yapraklarinin anatomik yapial Kontrol gurubuna ait yaprak enine kesiti, Kontrol gurubuna ait
yaprak yilzeysel kesiti,c. Elektromanyetik alana maruz kalan yapraklara aitine kesit, d.
Elektromanyetik alana maruz kalan yapraklara aiey8el kesit (ae: alt epidermis, f: floem , k: kuta,
ks: ksilem, ms: mezofil, st: stoma, t: tily, Uet égidermis)

4. Sonuglar ve tartisma

Bitkiler cevresel keullardaki deisimlere bal olarak biyime, gelime ve fizyolojilerini dgistirebilirler.
Bitkilerin sahip olduklari bu yetenek onlarin site streslere tolerans glmalarinda ve normal yamlarini
surdirebilmelerinde anahtar bir rol oynamaktadiikdek sicaklik (Beerling ve Chaloner, 1993), kutakKu ve Zhou,
2008), tuzluluk (Gavgoglu vd., 2007), gik (Kim vd., 2004) ve yas rejimi (Yang vd., 2007) gibi géli cevresel
faktorlerin bitkilerin yaprak anatomileri Uzerindmeydana getirdikleri dgsimler gayet iyi bir sekilde ortaya
konulmasina karn, elektromanyetik alanlarin yaprak anatomisi iimkr ne gibi dgisimlere sebep olduklar yeterince
calisiimamstir.

Bu calsmada, elektromanyetik alan stresine maruz kalair iyapraklarinda kutikula kalirgi, epidermis

hiicre sayisi, stoma sayisi, stoma indeksi, stoinaedtetim demetleri arasi mesafenin artgidepidermis hicre boyu,
stoma boyu, trake capi, yaprak c¢apl, iletim dereative boyunun ise azafditespit edilmgtir. Diger yandan, s6z
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konusu stresin epidermis hicre enini yaprak Usteyiizle artirdil, yaprak alt ylzeyinde ise etkisiz kaidi
g06zlenmigtir (Tablo 1).

Bu bulgular, elektromanyetik alan stresine skancir yapraklarinin hem sukkulent (6gie, st ylzeyde
epidermis hicre eninde gj)tthem de kseromorfik (6rge, Ust ylzeyde stoma sayisi ve stoma indeksintg) ar
Ozellikler (Stragonov, 1964) kazandiklaringaret etmektedir. Dahasi, incir yapraklarinin kutkkalinhklarinin
artmasi ve yaprak caplarinin azalmasi elektrom#@ag&n stresine kar bir adaptasyon olabilir ve béylece terleme ile
su kaybi en aza indirilmiolur. Benzersekilde, her iki ylzeyde epidermis hlicre sayisiraalraasi yaprak alaninda
azalmaya sebep olarak ayni amaca hizmetsebhabilir. Ayrica, elektromanyetik alana maruz kalaitkilerde trake
caplari ile iletim demeti blyukliklerinin azalmaks su tainimini kolaylgtirabilir.

Sonug olarak, baz istasyonlarinin sebep gldelektromanyetik alanlarin bitkilerin yaprak anmatieri Gizerine
etkileri ile ilgili yeterli ¢alsma bulunmamaktadir. Bu nedenle s6z konusu strekinngekanizmalarinin acilda
kavwturulmasi icin daha kapsamli gahalara ihtiya¢ vardir. Bu ¢camamizin gelecekte yapilacak gatalara gik
tutaca! kanisindayiz.
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Abstract

The results of a study on the bryophyte flora ofi¢e Forests (Cankiri) were reported. The authecerded
127 taxa (115 mosses and 12 liverworts) from thdysareaEncalypta alpinaSm. was recorded for the second time in
A2 grid square many years after Schiffner (18®iilymodon asperifoliugMitt.) H.A. Crum, Stere & L.E.Anderson
andCynodontium strumiferurfHedw.) Lindb. were reported for the second tim&urkey.Porella pinnatal. was first
cited from North Anatolia of Turkeylortella inclinatavar. densa(Lorentz & Molendo) Limpr., among the bryophytes
listed, is endemic for Europe and Macaronesia @clistidium trichodon{Brid.) Poelt is also listed in the Red Data
Book of European Bryophytes. The new record nurfdref2 square is 9.

Key words: A2 square, Mosses, Liverworts, Rare specie

0

llgaz Daglan bryoflorasina katkilar, Yenice Ormanlari, Turk iye

Ozet

Yenice ormanlari (Cankiri)’nin briyofit florasi Urbge bir calsmanin sonuclari rapor edilgtir. Yazarlar,
¢calisma alanindan 127 takson (115 karayosunu ve g@rafu) kayit etmtir. Encalypta alpinaSm. A2 karesinde
Schiffner (1897)'den uzun yillar sonra ikinci keaykt edilmitir. Didymodon asperifoliugMitt.) H.A. Crum, Stere &
L.E.Anderson veCynodontium strumiferurfHedw.) Lindb. Tirkiye'den ikinci defa rapor edilstir. Porella pinnata
L.’dan Turkiye'nin Kuzey Anadolu kesimi icin ilk kebahsedilmitir. Listedeki briyofitlerden;Tortella inclinatavar.
densa(Lorentz & Molendo) Limpr. Avrupa ve Makaronezygin endemik tirdir veschistidium trichodon(Brid.)
Poelt, Avrupa Briyofitleri Kirmizi Veri Kitabindaadyer almaktadir. A2 karesi icin yeni kare kayyisa9'dur.

Anahtar kelimeler: A2 karesi, Karayosunlari, Grotlari, Nadir turler
1. Introduction

Yenice forests chosen as the study area is inlghe |Mountains range which are in the 122 impurgdant
areas in Turkey (Avci and Ozhatay, 2005). Althotlgl National park of llgaz Mountains range was esgd on
account of mosses (Abay and Cetin, 2003), the quautts of the mountain ranges were not studiedumtv. Thus, the
number of bryophyte records in the mountain rangefr from being complete. So, we believed theessity of
studying the mosses and liverwort of the Yeniceebts located in the south parts of the llgaz mainst

Up to now, many bryophyte studies were done in A@d gquare. These are: Robinson and Godfrey (1960),
Henderson (1961-1963), Henderson and Prentice J;1@&%in ve Yurdakulol (1985-1986-1988), Cetin (888.988b),
Ozalp (1995), Gokler ve Ozegla (1999), Cetin and Uyar (1999), Uyar ve CetinQ@Q Kegeli and Cetin (2000), Uyar
and Cetin (2001a-2001b), Cetin et al. (2002), U#03a-2003b), Abay and Cetin (2003), Uyar and K&@e04),

* Corresponding authot Haberlgmeden sorumlu yazar: gokhanabay@karatekin.edu.tr
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Keceli (2004), Kegeli et al. (2004), Keceli and i@g2005), Abay [2005] 2006, Kegeli and Cetin (2p0Byar and
Cetin (2006), Uyar et al. (2007), Abay (2008), AbhayUrsava (2008) and Ursawave Abay (2008).

We reached as many possible different vegetatipesty habitats and microhabitats as for the bryaphyt
species’ richness.

Most of the mosses are found in Blytik Hacet andiKifacet Hills. These species belong to varioustaish
open woodland, grasses, stony and rocky places.

1.1. The investigated area

As Oner (2001) declared ; the study area is in etwthe altitudes 790 m (Dede area) and 25468
Hacet Hill). And also Tulu (2174 m), Gokyar (2264,n¢al (1582 m) Hills and Gokcay and Kubbe strearue
important localities (Fig. 1). As Oner and Abay §3@-2005b) said “Yenice Forests cover 11.585 hhetotal area,
7.144 ha of which has forest quality, and 4.44Johwahich lacks forests. 5.201 ha of the forest sr@@ productive
high forests. The rest, 1.943 ha, forest areasmgpeoductive high forests” (Anonymous, 1996).

ILGAZ MOUNTAIN Kiiciikhacet h. Biyiikhacet h.
g 254 m 2546 m
Kiiciikgal h.
Baldiran h. 2096 m ,-"‘X*‘. _,_,--"")‘(
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Figure 1. Geographic location of the study are@urkey, grid system adopted by Henderson (1961)
Forest floor vascular plants in the study arealatO taxa, the number of endemic species is &8raitio of

endemism is 10.59% (Oner and Abay, 2005a).

The study area’s climate rates were taken fronellgateorological station (885 m). Asal (2007) said, the
annual average temperature is 10.3 °C. The higkegterature is 41°@ in July and the lowest is -20@ in February.
The annual rain precipitation is 439,9 mm (Anonysi0R005). When the annual temperature and rairs i@ftehe
mentioned meteorological observation station’s 2&syears (1980-2005) were considered, the watanba was given
in Fig. 2. The area is seen to have a climatedif@-dry sub humid, mesothermal, no or very lestewsurplus, close

to oceanic climate typdrgal, 2007).

[==-rains (mm) —= PE (mm) |

rains fmm)
>

3 3
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s 6 7 B 8 1 1N 12
MONTHS
Water surplus Bl water moisture utilization

HiEHE | Water deficiency Soil moisture recharge

Figure 2.Graphic of the water balance according to Thornttenmethod {mal, 2007)
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2. Materials and methods

The study area has been visited in different tinfebe vegetation in between the years 2005-2G06rder to
collect bryophyte samples. The stations, wherel & bryophytes were collected, were selected doupto different
plant communities, the geographical condition dredaltitudes variation (Table 1).

The specimen identification was basedLamton (1971), Crum (1973), Smith (1980-1990-2004),
Nyholm (1981), Paton (1999), Cortini (2001-2006)r&chner (2001), Greven (2003), Herrnstadt and H2904). For
the nomenclatures of the liverworts and mossesfolewed Grolle and Long (2000) and Hill et al. (8). The
specimens are preserved in the private collectidi@erhat URSAVA (Ankara, Turkey).

According to Henderson (1961)’s Turkey grid squsystem, the study area is located in A2. The negrce
bryophyte taxa were obtained from the followingedétures: Schiffner (1897), Robinson and Godfre96Q),
Henderson (1961-1963), Henderson and Prentice [1989in and Yurdakulol (1985), Cetin and Yurdakyto88),
Cetin (1988a, 1988b, 1989), Gokler and Ozturk ()9€Etin and Uyar (1999), Ozalp (1995), Uyar andirC£000),
Keceli and Cetin (2000), Uyar and Cetin (2001a,12)0 Cetin et al. (2002), Abay and Cetin (2003)alJ{2003a-
2003b), Uyar and Kecgeli (2004), Abay [2005] 2006atJand Cetin (2006), Uyar et al. (2007), Abay let(2007),
Abay (2008), Abay ve Ursayd2008) and Ursagave Abay (2008). The firstly recorded taxa from were indicated
by asteriks (*). The status of the taxa for Turkegs determined by reviewing the related literafiugar and Cetin,
2004; Kurschner and Erga2005).

In the statements of specimensThe first number shows the locality no., the balibreviation shows the
habitat, U and TK abbreviations show legit and deteavit (Serhat Ursagaand Tamer Keceli), and the last number
shows the collection no.

Habitats in the study area:s: on soil,r: on rock,src: on soil in rock creviced; on bark of tree trunk and
branchdt: on dead trunk;sw: on rock submerged in water.

3. Results

Hepatics

Marchantiaceae(Bisch.) Lindl.

1. Marchantia polymorpha L. — 28s, TK 4101; 24s, TK 4102; 24dt, TK 4145.

PelliaceaeH. Klinggr.

2. Pellia epiphylla (L.) Corda — 255, TK 4108.

3. P. endiviifolia (Dicks.) Dumort. — 3%, TK 4152.

LophoziaceaeCavers

4. Barbilophoza hatcheri (A.Evans.) Loeske — 18:TK 4103; 335, TK 4111; 4s, TK 4115; 42s, TK 4121; 29, TK
4123; 44s, TK 4129; 9dt, TK 4136; 16s, TK 4139; 55s, TK 4140; 28s, TK 4142.

PlagiochilaceagJorg.) Mall. Frib.

5. Plagiochila porelloides (Torrey ex Nees) Lindenb. — X)TK 4104; 16s, TK 4109; 50, TK 4133; 28s, TK 4143;
3515, TK 4148; 3s, TK 4149; 40, TK 4150.

Geocalycaceadd. Klinggr.

6. Lophocolea bidentata (L.) Dumort. — 4:dt, TK 4112.

7.L. minor Nees — 28&, TK 4116; 37, TK 4118, TK 4127; 28, TK 4128; 40s, TK 4134; 29s, TK 4135; 43s, TK
4137; 38s, TK 4141.

8. Chiloscyphus pallescens (Ehrh. ex Hoffm.) Dumort. — 25; TK 4107.

Radulaceae Dumort.) Muill. Frib.

9. Radula complanata (L.) Dumort. — 27r, TK 4120; 4r, TK 4130.

10.R. lindenbergiana Gottsche ex C. Hartm. — 49:TK 4131.

PorellaceaeCavers

11.Porella cordaeana (Huebener) Moore — 217, TK 4114; 29, 4122; 20x, TK 4124,

12.*P. pinnata L. — 28r, TK 4101.

Mosses

PolytrichaceaeSchwagr.

13. Atrichum undulatum (Hedw.) P.Beauw 18:sU1; 20src,U2.

14. Polytrichastrum formosum (Hedw.) G.L.Smith. - &U3; 20s,U4.

15. Polytrichum juniperinum Hedw. — 1r,U5; 1dt,U6; 3sU11; 18sU16; 20r,U10; 20r,U9; 26s5U17; 31sU13;
325U12; 34sU14; 35r,U7; 355U8; 375U18; 39sU15.
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Table 1. Site no:, Altitude in meters above sealléwm), Localities and geographic coordinates, $r@ad some shrubs.

Site No.  Altitude (m) Localites and geographic coalinate Trees and some shrubs
1 1916 Kubbe stream, N 41° 01' 81.6"-E 033° 45' 52.9" PS, ANB, JCA
2 1264 Seed stand, N 41° 00' 75.5"-E 033° 43' 11.4" PS, ANB
3 1609 Saray seki, N 41° 00' 23.38"-E 033° 42' 24.7" PS, ANB
4 1512 Kadin gayiri, N 41° 00' 73.1"-E 033° 43' 31.2" PS, ANB
5 1551 Belen gedii, N 41° 01' 80.0"-E 033° 46' 78.1" PS, ANB
6 1878 Kumlu burun hill, N 41° 02' 76.6"-E 33° 50' 95.54" PS, ANB, JCA
7 1903 TalG hill, N 41° 01' 67.6"-E 033° 49' 63.3" PS, ANB, JCA
8 1882 Micik stream, N 41° 02' 74.1"-E 027° 50' 19.8" PS, ANB
9 1811 Sirikli burun, N 41° 01' 22.2"-E 033° 48' 91.4" PS, ANB

10 1665 Karanlk hill, N 41° 00' 72.6"-E 033° 49' 57.2" PS, ANB, JCA
11 1352 Cukur sirt1, N 41° 09' 40.7"-E 033° 45' 93.2" PN, JCA

12 1452 Tepelce hill, N 41° 00' 55.8"-E 033° 46' 17.9" PN, CA, QI, PT, UG
13 1525 Kizilyalak stream, N 41° 00' 14.4"-E 033° 46' 04.3" ANB, CA

14 1796 Yukari gol hill, N 41° 00' 19.2"-E 033° 46' 80.1" ANB, SA, PS, AP
15 815 Seki bal, N 41° 00' 09.9"-E 033° 45' 26.5" PS, ANB

16 1899 Tas pinar hill, N 41° 00' 58.0"-E 033° 48' 16.2" PS, ANB

17 1830 Kugik cal hill, N 41° 01' 60.7"-E 033° 48' 52.4" PS, ANB, JCA
18 1668 Arpa mount, N 41° 09' 95.2"-E 033° 49' 03.0" PS, ANB, JCA
19 1667 Evregin hill, N 41° 08' 89.0"-E 033° 48' 24.1" PS, ANB

20 1746 Karanlik mountain, N 41° 00' 63.7"-E 033° 49' 46.4" PS, ANB, JCA
21 1650 Kurtz stream, N 41° 00' 37.4"-E 033° 48' 03.2" PS

22 1556 Arap mountain, N 41° 00' 12.0"-E 033° 48' 71.7" PS, SA

23 1673 Evregin hill, N 41° 09' 33.1"-E 033° 48' 50.6" PS, ANB

24 1861 Dikenli pinarin hill, N 40° 07' 43.8"-E 033° 48'39  PS, ANB, JCA
25 1819 Gokyar hill, N 41°09'59.0" - E 033° 49' 86.1" PS, ANB

26 1825 Arpa mountain, N 41° 09' 78.8"-E 033° 49' 44.5" PS, ANB

27 1934 Karabatak hill, N 41° 00' 34.5"-E 033° 50" 37.5" PS, ANB

28 1690 Kirtz stream, N 41° 00' 12.2"-E 033° 49' 54.7" PS, ANB

29 1446 Comar rural, N 41° 09' 98.9"-E 033° 47' 18.9" PS, ANB, JCA
30 1446 Ulun kus, N 41° 00' 88.1"-E 033° 48' 42.0" PS, ANB

31 1685 Beygoynugi, N 40° 13' 02.6"-E 033° 46' 75.2" PS, ANB, PT
32 2301 Cifte kas hill, N 41° 02' 49.3"-E 033° 50' 79.6" PS, ANB, JCA
33 2543 Kuguk Hacet, N 40° 03' 37.7"-E 033° 48' 28.5" SP,RP, O

34 2098 Taslik sirtt hill, N 41° 03' 03.1"-E 033° 50' 92.3" PS, ANB, JCA
35 2500 Buyuk Hacet, N 41° 03' 57.5"-E 033° 51' 35.2" 0,G

36 1597 Cal pinar, N 40° 97' 01.3"-E 033° 48' 65.0" PN, JCA, QI
37 1803 Dikenli, N 40° 98' 38.6" - E 033° 48' 75.8" PS, PN, JCA
38 1663 Sirtin hill, N 40° 99' 13.6"-E 033° 47' 35.8" JCA, QI, PT
39 1689 Domuzdeperdi, N 40° 90' 55.2"-E 033° 46' 39.4" PS, ANB, JCA
40 1264 Mantarlik hill, N 40° 96' 07.7"-E 033° 39' 65.7" PN

41 1596 Yanikli hill, N 40° 96' 69.5"-E 033° 44' 72.3" PN, PS, PT
42 1375 Beyderesinin kg N 40° 94' 32.7"-E 033° 47' 60.7" PN, QIl, PT, SA, CA
43 1664 Sugundu hill, N 40° 93' 82.6"-E 033° 47' 64.2" PN, PT

44 1555 Cal hill, N 40° 91' 61.2"-E 033° 39' 34.9" PN, JCA

PS =Pinus sylvestris L.PN = Pinus nigraArnold subsp.pallasiana (Lamb.) Holmboe, ANB =Abies nordmanniangSteven) Spaclsubsp.
bornmulleriana(Mattf.) Coode & Cullen, JCA Juniperus communis. subspalpina (Sm.) Celak, SA Salix albaL. CA = Corylus avelland.., QI
= Quercus infectorialive., PT =Populus tremuld.., UG = Ulmus glabraHudson, SP = Stony place, RP = Rocky place, O enbgs, G = Grass

Timmiaceae Schimp.
16. Timmia austriaca Hedw. - 24r,U374; 35r,U372; 35s5,U373.
EncalyptaceaeSchimp.
17.Encalypta streptocarpa Hedw. -12:r,U20; 24r,U21.
18.E. alpina Sm. - 35s,U19.

GrimmiaceaeArn.
19. Grimmia donniana Sm. - 34r,U80; 35r,U81.

20.*G. funalis (Schwégr.) Bruch & Schimp. — 42U40.
21.G. montana Bruch & Schimp. - 35;U72; 36r,U73.
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22.G. ovalis (Hedw.) Lindb. - 4r,U78; 18r,U79; 36r,U77.

23.G. pulvinata (Hedw.) Sm. - TI;U49; 3r,U50; 36r,U48; 41r,U51; 42r,U52; 44r,U47.

24.G. trichophylla Grev. - 33t,U74; 36r,U76; 38r,U75.

25. Racomitrium canescens (Hedw.) Brid. — 2Gs,U44; 21s5U45; 225U46; 345U43; 355U41; 41sU51.

26. Schistidium apocarpum (Hedw.) Bruch & Schimp.- 1;U56; 3r,U63; 5r,U66; 11r,U57; 12r,U61; 20r,U65;
21r,U53; 23r,U67; 24r,U64; 29r,U59; 31r,U58; 32r,U56; 35r,U55; 41r,U62; 42r,U60.

27.S. atrofuscum (Schimp.) Limpr. - 32, U70.

28.S. confertum (Funck) Bruch & Schimp. — 4,U68; 1s5U69.

29.S. trichodon (Brid.) Poelt - 41, U71.

DitrichaceaeLimpr.

30. Ceratodon purpureus (Hedw.) Brid. - 1sU225; 3s5U226; 5r,U37; 155U35; 19s5,U36; 355U34.
31. Distichium capillaceum (Hedw.) Bruch & Schimp. - 24,U48; 24r,U488; 33r,U25; 355U26.
32.D. inclinatum (Hedw.) Bruch & Schimp. - 38tc,U24; 355U23.

33.Ditrichum flexicaule (Schwagr.) Hampe - 120J28; 33r,U27; 35r,U30; 355U29; 44src,U31.
34. Trichodon cylindricus (Hedw.) Schimp. - 28;U32; 30s,U33.

Rhabdoweisiacead.impr.

35. Cynodontium strumiferum (Hedw.) Lindb. - 3%,U133.

36.Dicranoweisia cirrata (Hedw.) Lindb. - 18, U99.

37.D. crispula (Hedw.) Milde - 5r,U102; 10r,U104; 21r,U100; 24r,U103; 26r,U101; 30r,U105.

DicranaceaeSchimp.

38.Dicranella heteromalla (Hedw.) Schimp. — 18,U38; 8s5,U39.

39. Dicranum scoparium Hedw. - 1sU117; 1t,U127; 2t,U126; 3t,U125; 11t,U131; 12sU130; 12r,U132;
21:5U128; 31sU122; 32sU129; 34t,U121; 37sU118; 38sU119; 38t,U120; 39sU124; 40s,U123.

40. D. tauricum Sapjegin - 1;U106; 2t,U112; 3t,U111; 8t,U110; 20t,U108; 34t,U107; 37t,U114; 38t,U115;
391,U113.

PottiaceaeSchimp.

41. *Tortella fragilis (Hook. & Wilson) Limpr. - 325,U185; 33s,U184.

42. T.inclinata var.densa (Lorentz & Molendo) Limpr. - 5U490; 34sU183.

43. T.inclinata var.inclinata (R.Hedw.) Limpr. - 25U190; 20s,U189.

44. T. tortuosa (Hedw.) Limpr. - 1r,U200; 1sU201; 2r,U220; 3r,U215; 5r,U222; 8r,U214; 9r,U199; 11r,U197,
11:5U198; 12t,U208; 12r,U207; 12sU206; 13r,U213; 14r,U219; 16r,U216; 17sU221; 18r,U217;
24sU211; 24r,U212; 26r,U218; 31sU191; 31sU192; 32sU193; 32r,U194; 33sU202; 33r,U203;
34r,U204; 34sU205; 35s,U209; 35r,U210; 44r,U194; 44sU196.

45. Weissia brachycarpa (Nees & Hornsch.) Jur. -r1tJ188.

46. W. controversa Hedw. - 1r,U187; 32s,U. 186.

47. Barbula convoluta Hedw. - 5sU227.

48. Didymodon asperifolius (Mitt.) H.A.Crum, Steere & L.E.Anderson —s2J228.

49. D. fallax (Hedw.) R.H.Zander - 20U230; 4t,U231; 25sU232.

50. D. ferrugineus (Schimp. ex Besch.) M.O.Hill - 351J229.

51. Syntrichia montana Nees - 44;U134.

52. S. norvegica F.Weber - 1sU157; 25U162; 85U165; 23sU163; 24sU156; 31r,U167; 32sU160; 33r,U155;
34r,U164; 35r,U166; 36sU159; 39s,U158; 41sU161.

53. S. ruralis (Hedw.) F.Weber & D.Mohr - 1;U166; 1sU171; 3r,Ul173; 4r,U182; 5s5U181; 11r,U174;
13r,U180; 17r,U177; 18r,U176; 21r,U175; 32r,U179; 35r,U172; 42sU178; 44sU168.

54. *Tortula leucostoma (R.Br.) Hook. & Grev. - 35U224.

55. *T. marginata (Bruch & Schimp.) Spruce - 3§U223.

56. T. muralis Hedw. - 34r,U137; 35s,U135; 42r,U138; 43sU136.

57. T. schimperi M.J.Cano, O.Werner & J.Guerra -sU157; 5sU139; 6s5U140; 20src,Ul44; 34sU141;
43s5U142.

58. T. subulata Hedw. - 1sU150; 35U145; 15sU152; 23sU146; 28sU154; 31sU149; 32sU153; 37sU147;
41:sU148; 43sU151.

Orthotrichaceae Arn.

59.*Orthotrichum stramineum Hornsch. Ex Brid. — 321369.

60.O. rupestre Schleich. ex Schwagr. -r4U366; 18r,U365; 20r,U364; 36r,U363.
61.0. affine Schrad. ex Brid. - 2U361; 11t,U359; 38t,U362; 42t,U360.
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62.0. lyellii Hook. & Taylor — 40, U358.
63. 0. striatum Hedw. -1:t,U367; 32t,U368.

Bartramiaceae Schwagr.

64.Bartramia ithyphylla Brid. - 20s,U370; 34sU371.

65. Philonotis marchica (Hedw.) Brid. — 1sU375.

66.P. fontana (Hedw.) Brid. - 1sU378; 65U379; 75,U377; 12s5U380; 135U382; 14sU376; 16sU383; 27sU381.

BryaceaeSchwagr.

67.Bryum caespiticium Hedw. - 32src,U98.

68.B. capillare Hedw. — 1s,U86; 35r,U83; 36r,U84; 37s5U85; 435,U82.
69.B. pallescens Schleich. Ex Schwagr. —uU95.

70.B. pseudotriquetrum (Hedw.) P.Gaertn. et al. - 53J87.

MielichhoferiaceaeSchimp.

71.Pohlia cruda (Hedw.) Lindb. — 5rc,U93; 255U90; 29s5,U91; 30s5,U92; 355U89; 435,U88.
72.P. elongata Hedw. - 20src,U94.

73.P. wahlenbergii var. calcarea (Warnst.) E.F.Warb. - 16U96.

74.P. wahlenbergii var. wahlenbergii (F.Weber & D.Mohr) A.L.Andrews — 18JU97.

Mniaceae Schwagr.

75.Mnium thomsonii Schimp. - 20s,U238.

76.M. lycopodioides Schwagr. - 3%rc,U239.

77.M. marginatum (Dicks.) P.Beauv. - 1;,U245; 45U241; 7sU242; 8dt,U243.

78. M. gstellare Hedw. - 1sU264; 3sU263; 4s5U262; 55U259; 13sU265; 19sU266; 20sU261; 24sU268;
31:5U260; 35s,U266.

79. Rhizomnium punctatum (Hedw.) T.J.Kop. - BU269; 4t,U277; 6sU274; 7dt,U271; 10sU273; 14sU272;
16:5U274; 20sU270; 27sU275.

Plagiomniaceae T.J.Kop.

80. Plagiomnium cuspidatum (Hedw.) T.J.Kop. - 4%;U273.

81. P. affine (Blandow ex Funck) T.J.Kop. - 4U254; 2s5U258; 3sU253; 3dt,U252; 13sU257; 16sU257;
18:5U251; 27s,U256.

82.P. elatum (Bruch & Schimp.) T.J.Kop. —4U245; 13sU247; 20sU245; 20dt,U246; 30s,U250; 39s,U249.

83.P. undulatum (Hedw.) T.J.Kop. — 4,U235; 14s5U234; 20s,U233.

AmblystegiaceaeKindb.

84. Amblystegium serpens (Hedw.) Schimp. - 3;U245; 11r,U260.

85. Campyliadelphus chrysophyllus (Brid.) R.S.Chopra — 2:.U464; 12r,U463; 21sU462.

86. Cratoneuron filicinum (Hedw.) Spruce — 1,1U298; 14r,U297; 20r,U293; 23sU294; 24r,U292; 29sU295;
42:r,U296.

87.Drepanocladus aduncus (Hedw.) Warnst. — $U470; 8rsw,U471.

88. Hygroamblystegium tenax (Hedw.) Jenn. — 18:U461.

89. Palustriella commutata (Hedw.) Ochyra - EU286; 45U290; 12r,U288; 13r,U284; 13t,U285; 14r, U287,
18:5U289; 25s,U291.

90. P. falcata (Brid.) Hedenas -13;U306.

91. Sanionia uncinata (Hedw.) Loeske - 1;U311; 4s5U314; 4s5U314; 55U316; 14sU319; 18sU307; 18dt,U308;
19:5U315; 22s,U317; 23dt,U309; 23s,U310; 24s,U312; 27sU313; 34sU318.

Leskeacea&schimp.

92. Lescuraea saxicola (Schimp.) Molendo — 6;U385; 23s,U384.

93. Pseudoleskea incurvata (Hedw.) Loeske - 26;U394; 32sU395.

94.P. patens (Lindb.) Kindb. - 33r,U391.

95.P. saviana (De Not.) Latzel — 34;U392; 34t,U393.

96. Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb. - 121J387; 18r,U386; 31r,U389; 34r,U388.
97.P. nervosa (Brid.) Nyholm — 34r, U390.

98. * Ptychodium plicatum (Schleich. Ex F.Weber & D.Mohr) Schimp. — 88t405.

ThuidiaceaeSchimp.
99. Abietinella abietina var. abietina (Hedw.) M.Fleisch. — $,U283; 13s,U284; 14sU282; 31sU281; 35s5U486.
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100.A. abietina var. hystricosa (Mitt.) Sakurai - 35U278; 36r,U280; 40r,U279.

BrachytheciaceaeSchimp.

101.Pseudoscleropodium purum (Hedw.) M.Fleisch- 2:5U420; 35,U422; 29sU421.

102 Rhynchostegium murale (Hedw.) Schimp. - 5,U454.

103.Kindbergia praelonga (Hedw.) Ochyra - t;U445; 31sU446

104. Sciuro-hypnum plumosum (Hedw.) - 3r,U456.

105 Brachythecium albicans (Hedw.) Schimp. - 18;,U442; 23sU443.

106.B. glareosum (Bruch ex Spruce) Schimp. -raJ474; 3sU475; 11sU476; 12sU477; 17sU478; 19r,U479;
24r1,U480; 295,U481; 41dt,U482.

107B. mildeanum (Schimp.) Schimp. - 19,U408.

108.B. rivulare Schimp. - 12,U416; 14sU417; 165U419; 18sU414; 20sU418; 23sU410; 23r,U411; 24r,U412;
24:5U413; 251,U415; 27s,U409.

109. Eurhynchiastrum pulchellum (Hedw.) vardiversifolium (Schimp.) Ochyra & Zarnowiec - §J451; 95U452;
18:r,U453; 21sU450; 22sU449; 41sU448.

110.E. pulchellum (Hedw.) Ignatov & Huttunen vapulchellum - 235,U447.

111 Brachytheciastrum velutinum (Hedw.) Ignatov & Huttunen - 8t,U406; 41r,U407.

112.Homalothecium lutescens (Hedw.) H.Rob. - 3;U431; 3t,U432; 12r,U441; 13r,U440; 18r,U437; 23r,U439;
24:r,U438; 31r,U436; 33r,U428; 351,U429; 35s,U430; 36src,U435; 43r,U433; 44r,U434.

113.H. sericeum (Hedw.) Schimp. - &it,U; 426, 3r,U427; 4r,U424; 32r,U423; 33sU425.

HypnaceaeSchimp.

114.Campylophyllum calcareum (Crundw. & Nyholm) Hedenas -§U465.

115. Ctenidium molluscum (Hedw.) Mitt. - 12r,U323.

116.Hypnum cupressiforme var. cupressiforme Hedw. - 125U344; 28sU345; 29dt,U343; 34sU346; 35r,U339;
35:5U340; 40s,U341; 40t,U342.

117 H. cupressiforme var.lacunosum Brid. - 29r,U321; 40s,U322; 44r,U320.

118H. imponens Hedw. - 2r,U457; 3r,U472; 12r,U473; 12r,U492.

119.H. revolutum (Mitt.) Lindb. - 33src,U347; 35r,U491.

PterigynandraceaeSchimp.

120*Heterocladium dimorphum (Brid.) Schimp. - 1;U303; 2r,U302; 85,U305; 28s,U304; 29r,U300; 29s,U301.

121H. heteropterum (Brid.) Schimp. - 11;U299.

122 Pterigynandrum filiforme Hedw. - 2r,U396; 2t,U397; 4t,U403; 9r,U399; 18t,U403; 20t,U404; 34t,U398;
401,U401; 43t,U400.

Hylocomiaceae(Broth.) M.Fleisch.

123 Hylocomium splendens (Hedw.) Schimp. - 3,U348; 3s5U355; 195U354; 20sU349; 24sU356; 28sU351;
28:r,U352; 29s,U350.

124 Rhytidiadel phus squarrosus (Hedw.) Warnst. - &it,U334; 1s5U337; 75U333; 12s,U335; 16s,U336; 355,U338.

125R. triquetrus (Hedw.) Warnst. - 5U327; 2s5U326; 3sU328; 4s5U330; 5s5U331; 10sU324; 19sU329;
20:5U325; 29sU332.

Plagiotheciaceae (Broth.) M.Fleisch.

126 Herzogiella seligeri (Brid.) Z.lwats. - 2,U444; 8t,U357; 18t,U458.

Leucodontaceae Schimp.

1271 eucodon sciuroides (Hedw.) Schwagr. - 4,U454.

4. Conclusions

A total of 127 taxa belonging to 67 genera and &tilies were determined by evaluating 1019 bryoghyt
collected from llgaz-Yenice (Cankirl) Forests between 2008&0n different times of vegetatioRrom the 115 moss
taxa recorded in the study area, 48 ones were Boylik Hacet and Kicuk Hacet Hills.

Encalypta alpinawas recorded for the second time in A2 grid squar8uyuk Hacet Hill of llgaz Mountains
range, many years after Schiffner determined 887. Firstly this species was reported in Paphi&gecegion, llgaz
Mountains of Turkey, from 2300 a.s.l. (Schiffne89¥) and had not been recorded in A2 square inélyush far.

Didymodon asperifoliusvas cited for the second time in Turkey in thespre study. This species was known

from only one locality in Eastern Black Sea Regidéi urkey, Artvin Province, Hatila Valey Nationah#, from 1300
a.s.l, on acidic rock by stream in woods (Ozde#irz and Batan, 2008; Ozdemir, 2009). In this stutlyas collected
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in Pinus sylvestriseed stand in Yenice Forests, from 1264 a.s.§oiln This record contributes to its known range in
the North Anatolian parts of Turkey.

Cynodontium strumiferuns not abundant in our country, only its localftpm Turkey is also in the A2
square, Gerede-AkgaBolu Forests, 1350 a.s.l., on rock (Cetin and “ékrdol, 1985).

Porella pinnatawas cited from C12 (Cetin, 1989) and C11 (Oztinéiremit, 2006) grid squares that are in
the Mediterranean region. Within this study, thecgs was recorded for the first time in northwsatolian Region.

Porella pinnata Grimmia funalis Tortella fragilis Didymodon asperifoliys Tortula leucostoma T.
marginatg Orthotrichum stramineurPtychodium plicatunand Heterocladium dimorphunwvere new records for A2
according to Henderson (1961)’s Turkey grid sqsgstem.

We also recorded one taxBortella inclinatavar. densa(NT), which is included in the Red Data Book of
European Bryophytes (ECCB, 1995). The speciesdgmit for Europe and Macaronesia. It was foundahasd in
the high level of our study are8chistidum trichodomwccurred in Yanikli Hill is also known as threaténaosses in
Europe and categorized by “K” which means insuffitly known. These mentioned species almost exthai
distribution range from northwest to northeast paftTurkey.

Although the llgaz Mountain National Park is lindtavith small area, we can offer to enlarge the @ada to
the south because of Yenice Forests’ endemic degldats and some aforementioned interesting biyteptaxa. If it
is not possible to add Yenice Forests to the natipark area perhaps it can be stated as consanlatid because the
most important summits of Yenice Forests’ like Bkiylacet and Kii¢ciik Hacet Hills are not even in thgomal park.
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Abstract

This research was carried out in 2006 and 2007%derdo determine the flora of Kirmizi Tuzla (Kashan/Erzurum) and
Bahce Tuzlasi (Malazgirt/M) and their environs. In the area, 1056 taxa beétntp 75 families, and 374 genera were determined.
Of all the collected specimens, 70 taxa are newrd=scfor B9 square; four taxa belong to Cryptoganrak 2052 taxa belong to
Phanerogamad\ total of 101 (% 9.56) endemic species were ctél@drom the area. The distributions of the endeamid rare taxa
according to the red data is a follows: 2 taxaritically “CR”, 8 taxa in endangered “EN", 30 taxa vulnerable “VU”, 16 taxa in
near threatened “NT”, 63 taxa in least concern “la@tl 2 taxalfula discoideaBoiss. andCicuta virosal.) in data deficient “DD".
It has been categorisdaula discoideaBoiss. as VU instead of DD. The largest famibesAsteraceag170),Brassicacead97),
Fabaceadq84). The largest genera aetragalus CentaureaandSilene

Key words: Bahce Tuzlasi, Kirmizi Tuzla, Flora, Variation, Redadcategories, Endemic

Kirmizi Tuzla (Karagoban/Erzurum) ve Bahcge Tuzlasi (Malazgirt / Mus) cevrelerinin florasi

Ozet

Bu aratirma 2006-2007 yillari arasinda, Kirmizi Tuzla f&@ban/Erzurum) ile Bahge Tuzlasi (Malazgirtdylwe
cevrelerinin florasini tespit etmek lGzere yapsgtmi Arastirma bélgesinde 75 familyaya @a374 cins ve 1056 tiir ve turalti takson
tespit edilmgtir. Bunlardan 70 takson B9 karesi icin yeni kayitakson kriptogam grubuna ve 1052 takson ise fasnogrubuna
aittir. Alandan toplam 101 (% 9. 56) endemik takdmalirlenmitir. Endemik ve nadir olan taksonlarin tehlike kmtelerine
dagilimlari: 2 takson kritik' CR’, 8 takson tehlikede “EN”, 30 takson zarar géreliMbJ”, 16 takson tehdit altina girebilir “NT, 63
takson az engé verici “LC” ve 2 taksonlfula discoideaBoiss. veCicuta virosal.) veri yetersiz' DD” seklindedir.Inula discoidea
Boiss. turi veri yetersiz kategorisinden (DD) cikaak zarar gorebilir (VU) kategorisine konuldu. Biyik ¢ familyaAsteraceae
(170),Brassicacead97) veFabaceadg84)'dir. En bliylk cinslerAstragalus Centaureave Silenédir.

Anahtar kelimeler: Bahge Tuzlasi, Kirmizi Tuzla, Flora, Varyasyon, likehkategorileri, Endemik
1. Introduction

This research was carried out to determine the #dKirmizi Tuzla (Karagoban-Erzurum) and Bahceldsiz(Malazgirt-
Mus) and their environs in the East Anatolia. Accogdin the Flora of Turkey (Davis, 1965-1985; Davisk, 1988; Giner et al.,
2000), some foreign researchers, such as Auchegr-Blanavour, Bornmueller, Donner, Handel-Mazetti,ulsknecht, Huber-
Morath, Kotschy, Krause, Manisadjian, Noé&, Nabe@kvier, Rix, Schischkin, Sorger, Sosnovsky, Tchdheff, Tournefort, Uotila
and Walter collected specimens in East Anatoli&#oristic investigations (Tatli & Altan, 1987afl, 1989; Glimgi 1992; (giin
& Altan, 1992; Behcget & Altan, 1993; Ozgelik & Babat993; Demirky, 1994; Altan & Behcet, 1995; Yildinmli, 1995; Kaya
1996; Oztirk & Behget, 1998; Altan vesurlu, 2000; Altiok & Behget, 2005; Karabacak & Beh@207; Unal & Behget, 2007;)
have been made recently. However East Anatolitilisslittle known” or “unknown” region for florstic structure of Turkey, with
regard to floristic studies (Cirpici 1987). The sesh area is “little known” area. The aim of thésearch is to determine the flora of
the Kirmizi Tuzla and Bahge Tuzlasi surroundings, andetermine the endemic and rare plant spethes. study is expected to
contribute to the flora of Turkey.

* Corresponding authot Haberlgmeden sorumlu yazar: f_ozgokce65@yahoo.com

© 2009All rights reserved Tum haklari saklidir BicCon. 90-0809



Biological Diversity and Conservation —2 /3 (2009 123

The research area is located in the Irano-Turapfamogeographic region and is situated in the Boszand located
within the province of Mgiand Erzurum. The research area is surroundeceiradbt by Dikbiyik and Giileg villages, in the seuth
east by Kadikdy, Gofli, Nurettin and Konakkuran villages, in the nedast by D@antg and Tikizli villages, in the west by
Karacoban town and Binpinar village, in the soutstaby Kurganh and Erence villages, in the nogtiCiicekveren and Ulucanlar
villages and in the south by Aktuzla and Alikalkahiages. Kocasu (Hinis river), Sagiailala, Catal angor are the main streams
in the study area. Kazgolu, Kurt lake (Sarigdl) gexabey pond, Seydan (Bahge) lake and Kuruca rustateethe other wetlands in
the area. The altitude varies between 1500 and 2190 the research area, the highest point isdaglé2113 m) and the lowest hill
is Hanimk@gki (1853 m). The other important peaks are Glzell§ab44 m) mountain and Ziyaret (1957 m) hill (Feyd).
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Figure 1. Geographic map of the study area.

The climate of the research area was examined ke obtained from the meteorology stations inadairt, Mu;,
Erzurum and Patnos (DMIGM, 2005). According to ginecipitation-temperature quotient of Emberger 8)9%he area is described
bioclimatically as a semiarid, iced type of Mediterean climate (Table 1).

Table 1. Climatic data of the meteorological stagion

Station h P M m Q PE PE/M Precip. regime  Bioclimate
Malazgirt 1565 4514 316 -14.2 34.98 447 1.41  ASp.Sm Semi-arid glacial
Mus 1284 7781 332 -11.0 61.96 409 1.23 Sp.W.A.Sm miSeid glacial
Erzurum 1757 4111 27.6 -15.0 34.55 826 299 510 ANY Semi-arid glacial
Patnos 1650 468.3 30.2 -14.3 37.45 447 1.48 SpSMA  Semi-arid glacial

h - altitude in m; P - mean annual precipitatiomim; M - mean temperature (°C) for the hottest imomt - mean temperatur€) for the
coldest month; Q - Emberger’s pluviometric quoti2@00 P/M2-m?; PE: Summer rainfall; PE/M - Embelgiéndex of xericity; A - Autumn; Sp -
Spring; W - Winter; Sm - Summer.

Steppe formation is the main vegetation type inatea. In the area rarely some shrub and tree $paunies are distributed.
In addition hydrophytic and hygrophytic vegetateme developed in the aquatic and humidity habdbtrea. The vegetation of the
area has been almost markedly destroyed by antheojpm factors such as early and extreme overgraamgcollection of plant
material for fuel.

Pyrus elaeagnifolissubsp.kotschyanaformed small tree-shrub community in W slopes betw&umbdlli and Uyanik
villages and around Kuruca and Kazgélu villagese Tength ofP. elaeagnifoliasubsp.kotschyanaeaches approximately 6-7 m.
The shrub form oP. elaeagnifoliasubsp kotschyanaand Crataegusorientalis var. orientalisare seen sparsely scattered in the area.
A dense shrub community developed approximatelyHdih SE of Karincali village around the way todgaKazgéli village facing
the N side of valleyCotonoaster nummularies a dominant species in this shrub formation (Fig)reC. nummulariais under risk.
Therefore, the occurance density of the specigiseérarea indicates the importance of the arearmst®f protection of the area. In
addition toC. nummularisspecies, the other shrub forms in the areaRinamnus catharticuis. var. catharticus, Prunus divaricata,
Pyrus elaeagnifolisubspkotschyana, Rosa canirendR. pulverulenta.
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Figure 2. Community o€otonoaster nummularigisch. & C. A. Mey.

Salix capreacommunity developes in some places along side Kostrgam, around Balkaya village and in the N of
Hasanpsga village in streambed and in 30 ha humidy areaobf Laladg village in the study are&. albacommunity is available
in the area in tree form approximately 40-50 meingth and in shrub form in Kocasu streamsRigpulus tremula, Cerasus mahaleb
var. mahaleh Rhamnus catharticugar. catharticus, Salix caprea, S. alba, Rosa pisiforamdR. caninashrub forms are observed in
the slopes of stream in the S of Kaglde village.

The salt pools in Bahge Tuzlasi and Kirmizi Tuze@mstructed in narrow stream beds. The aregissexl to flooding a
few times in a year. The violent flood of waterdes and moves the vegetation and the salty soifa the area and the area is
covered with mud. Therefore, the area is pooriimseof plants. The plant species developed in saiea areSalicornia europaea,
Puccinelia gigantea, Petrosimonia squarrosa, Salsk&li subsp.tragus, Atriplex laevis, Lepidium ruderale, L. patifidum,
Euclidium syriacum, Eremopyrum bonaepastigtosp hirsutum, Crypsis alopecuroideS. aculeata.

In the research area, steppe vegetation is chasmtteby Fabaceae, Asteraceae and Poacsambers.Thymus
transcaucasicus, T. praecexbsp caucasicuvar. grossheimii, Globularia trichosanthsubsptrichosantha, Polygala papilionacea,
P. anatolica, Veronica orientalisubsp.orientalis, Anthemis tinctorissubsp.tinctoria, A. tinctoria subsp.discoidea, Bromus.
tectorum subsp.tectorum, B. tomentellus, Achillea biebersteiniiprteum bulbosum, Rindera albida, Centaurea virgaia,
polypodiifolia var. polypodiifolia, C. pseudoscabiosaibsp.pseudoscabioseC. schischkinii, C. saligna, Catabrosella parviflora
subsp. calvertii, Scutellaria orientalisL. subsp. orientalis Astragalus pycnocephalusar. pycnocephalus, A. gummifer, A.
microcephalus, A. subrobustus, A. onobrychioideslagurus, A. campylosemsubsp.campylosema, Dianthus eythrocoleus, D.
orientalis, Stipa ehrenbergiana, Koeleria cristatAcantholimon venustumvar. venustum, A. bracteatummar. capitatum, A.
caryophyllaceum, Gundelia tournefortiar. tournefortii, Nepeta betonicifolia, Helichrysum m@tam subsp.plicatum, H. pallasii,
Hypericum scabrum, Chardinia orientalis, Teucriumolipm, T. chamaedrysubsp.chamaedrys, Phleum montanusubsp.
montanum, Verbascum oreophilwar. oreophilum, Marrubium parviflorunsubsp parviflorum, Phlomis pungensar. seticalycina,

P. kurdica Stachys creticgubspgarana, Achillea schischkinii, Artemisia austriada, absinthium, A. spicigera, Silene marschallii,
S. montbretiana, Senecio racemosus, Euphorbia afteia, Ziziphora clinipodioides, Dactylis glomexasubsp. hispanica,
Coronilla orientalis var. orientalis, Inula oculus-christi, Thalictrum flavyun€Cirsium lappaceunsubsp.tenuilobum, Chondrilla
junceavar.juncea, Salvia multicaulis, S. virgata, S. brachyan S. poculatéaxa are dominant.

Hydrophytic vegetation is found in the streamside Kocasu (Hinis river), SanteBilala, Catal andsor streams) and
lakeside (as Kazgolu, Kurt lake (Sarigol),gaabey goleti, Seydan (Bahce) lakes and Kuruca reghformationsOrchis palustris,
Eleocharis uniglumis, E. palustris, Barbarea vuligarB. plantaginea, B. minovar. robusta, Carex hordeistichos, C. divisa,
Schoenoplectus lacustrisibsp tabernamontani, Rorippa austriaca, R. islandicauBgtum ramosissimum, Crypsis alopecuroides,
Elatine alsinastrum, Beckmannia eruciformis, Ranlms lateriflorus, Alopecurus arundinaceus, Lepidiperfoliatum, Juncus
inflexus, J. bufonius, Alisma lanceolatum, Colchicsmovitsii, C. kotschyi, Catabrosa aquatica, Polygonamphibium, Lathyrus
pratensis, Butomus umbellatus, Bolboschoenus mmr#var. maritimus, Prunella laciniata, Inula heleniusubsp pseudohelenium,
Cirsium canum, Lythrum hyssopifolia, L. salicaria,ydéphyllum spicatum, Pulicaria vulgaris, P. armenR. dysenterica,
Psychrogeton nigromontanus, Senecio othonnae, [igesiarfara, Tanacetum balsamisubsp balsamitoides, Veronica anagallis-
aquatica subsp.anagallis-aquatica, V. anagallis-aquaticaubsp.oxycarpa, Filipendula vulgaris, Agrostis stolonderPhleum
pratense, Sparganium erectusnbsp.microcarpum, Carex melanostachya, C. riparia, Cirsidmzocephalumsubsp.sinuatum,
Scorzonera parviflora, Teucrium scordiusubsp. scordioides, Utricularia vulgaris, Scrophularia umasa, Allium vineale,
Pedicularis comosaar.acmodonta, Cyperus longus, C. glaber, C. fuscus, lagim vulgaris, Phragmites australis, Calamagrostis
epigejos, Trifolium trichocephalum, T. campestrgc@ria plicata, Rhinanthus angustifolissibsp grandiflorus, Mentha longifolia
subsptyphoidesvar. calliantha, Phalaris arundinacea, Festuca arundinacgabsparundinacea, Potamogeton nodosus, P. lucens,
P. panormitanus, P. berchtoldii, P. trichoides,dectinatus, Groenlandia densa, Lemna mjrorturionifera, Zannichelia palustris
L. subsprepens, Echinocloa colonudominate in this formation.

Artemisia incana, Ephedra major, Parietaria judajc&crophularia libanoticasubsp.libanotica var. nevshehirensis,
Arabis caucasicaubsp.caucasica, Cystopteris fragilis, Campanula crispahifea nobilis subspneilreichii, Melica persicasubsp.
inaequiglumis, Ceterach officinarum, Salsola canesc&tachys lavandulifoli@ar. lavandulifoliaare commonly found in the rocky
parts of the research area.

1. Materials and Methods
The materials of the study consisting of 3830 viscplant specimens were collected between 2006288F. These

specimens were identified basically with the heiphe Flora of Turkey (Davis, 1965-1985; Davis bt 4988; Glner et al., 2000)
and the other floras (Rechinger, 1965-1977; Towse@liest, 1966-1985; Zohary, 1966-1986; Tutin et E64-1981; Komarov &

L. Behget et al., The flora of Kirmizi Tuzla (Kashan, Erzurum/Turkey) and Bahce Tuzlasi (Malaziidy/Turkey) and their environment



Biological Diversity and Conservation —2 /3 (2009 125

Shishkin, 1933-1964), some revisions (Aytag, 198Kici & Ekim, 2004) and articles (Behget, 1989; Bah&eAlmanar, 2004;
Sutory, 2005). Threatened categories are propozeddme endemic and non-endemic taxa accordindgJ@NI risk categories
(IUCN, 2001; Ekim et al., 2000). The flora of theais analyzed by Raunkiaer’ life form system (Raagr, 1934).

The order of plant taxa follows that of the Flofararkey (Davis, 1965-1988). The floristic listgéven as appendix. The
list first gives the localities of the taxa (thesaries entirely within “B9”, which is omitted frothe citation), followed by habitats,
collection date, GPS, altitude, collectors’ namasmbers, endemism, threat categories, their phggrgphical regions and life
form. The symbol A) in front of a plant name indicates a new recadthe B9 square. The authors of the plant names wer
checked (Brummitt & Powel 1992). All the specimens deposited in VANF herbarium. The abbreviatiossdiin the text and the
floristic list are as follows: END.: endemic; NTear threatened; LC: least concern; VU: vulnerabl; Endangered; DD:data
deficient E. Medit.: East Mediterranean element;dile Mediterranean element; Euro-Sib.: Euro-Sierelement; Eux.: Euxin
element; H. Eux.: Hyrcano-Euxin element; Ir.-Turano-Turanian element; Th: therophyte, Hc: henptophyte, Cr: cryptophyte,
Kh: chamaephyte, Fh: phanarophyte, E: east; Nhn&t south; W: west; LFM: Liitfi BEHCET-Fevzi OZGOKQ®&udrat UNAL;
VANF: Yuzuncu Y1l University Faculty of Art and Saices, Department of Biology Herbarium in Van.

2. Results and Discussion

At the end of this study, 3830 vascular plant specis were collected from the research area, and@3@es (1056 taxa)
and 374 genera belonging to 75 families were dstada. In the flora of research area, it is deteeaiithat Pteridophyta with four
taxa, Gymnospermae with one taxon while Angiospermigh 1051 taxa. 880 taxa of Angiospermae memaerdelong to dicots
whereas 171 taxa are belong to monodagpidium pinnatifidum_edeb. (Unal et al., 2007) ai@tambe orientalid.. var. sulphurea
Stapf distribution in Turkey is first recorded inrcstudy area. Distribution of taxa into the latggonomical groups in the study is
shown in table 2.

Table 2. The dispersion of taxa into the large taxoical groups

Plant Group Number of Families Number of Genera hlemnof taxa
Pteridophyta 3 3 4
Spermatophyta 72 371 1052
Gymnospermae 1 1 1
Angiospermae 71 370 1051
Dicotyledones 56 293 880
Monocotyledones 15 77 171

Total 75 374 1056

The largest families based on their species nuinbiie area arAsteracead170 spp.)Brassicacea€97 spp.)Fabaceae
(84 spp.),Poacead77 spp.) and.amiaceag76 spp.) respectively. In comparison with ther&lof Turkey (Davis et al., 1988), the
order of the families is approximately the saméhis study. Comparison of first 10 families with hégt taxa show that our floristic
study have important similarity with floristic stied carried out on East Anatolia region, even tirgge changes. The ten largest
families according to the number of species arevshia table 3.

Table 3.Comparison of the 10 families containingrtiest species in studies conducted in nearby region
(abbrevations are below the table)
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Kir. and Bah. Tuz 1056| 16.08 9.17 794 7.28 7.1®77 5.67 4.25 416 293
Akcada 891 |1590 7.70 7.60 760 6.30 570 2.80 4.60704 3.14
Pirresit 828 |15.00 7.20 8.90 10.70 570 7.00 3.50 04.33.90 3.50
Erek Dai 574 |16.50 690 8.70 6.10 6.60 3.60 4.10 2.880 4.10
Bitlis River 925 |11.70 5.70 10.90 830 7.00 4.30503. 3.50 3.78 3.50
Hizan 627 | 1150 5.26 11.30 9.00 8.45 558 4.78702.5.20 4.78
Siiphan 780 | 1560 7.40 1030 9.20 6.90 5.10 4.4®0 3350 4.40
Kuruba 418 |[15.07 1220 9.33 8.13 574 478 4.06 2.8787 2.3.58
Toprakkale 249 | 1800 7.60 8.80 6.00 11.00 52840 2.80 3.61 4.40
Cakmak 381 | 1050 6.20 6.60 970 660 550 -- - --490 ---
Terc.Bar. 862 |11.00 7.00 950 7.70 8.30 4.80 --- ---290 ---
Munzur 1518 | 1290 880 9.20 480 8.10 5.60 --- ---4.40 ---
Cicek 780 | 15.10 470 6.30 4.70 570 470 420 2.80305 3.00
Allahuekber 368 | 1240 4.00 570 7.40 10.10 7.30 37.2.71 350 7.73
1gdir 144 |15.20 11.80 9.00 1040 2.08 1.38 2.08 0.6869 0.69
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Abbreviations:

Kir. and Bah. Tuz: The Flora of Kirmizi Tuzla (Kaodgan/Erzurum) and Bahge Tuzlasi (Malazgirt /sMand their
Environment

Akcadg : The Flora of Akgada(Van-Turkey) (Karabacak & Behget, 2007)

Pirresit : Flora of Pirrgit Mountain (Van, Turkey) (Unal & Behget, 2007)

Erek D&l : Erek D& (Van) Florasi Uzerinde Caimalar (Ill) (Ozcelik & Babag, 1993)
Bitlis River : The Flora of Bitlis River Valley (Altio &Behcet, 2005)

Hizan : Hizan (Bitlis) Florasi (Altan & Behget995)

Siiphan : Suphan Ba(Bitlis) Florasi (Behget, 1991)

Kuruba; : Kuruba Gegidi (Van) Florasi (Oztiirk & Behget, 1998)

Toprakkale : Toprakkale (Van) Florasigih & Altan, 1992)

Cakmak : Cakmak Ctari (Agr) Florasi (GUmg, 1992)

Terc.-Bar. : Tercan Cevresi vi@engll (Erzincan) ve Barbaba (Tunceli) Dgarinin Florasi (Kaya, 1996)
Munzur : Munzur Ddari (Erzincan-Tunceli) Florasi (Yildiriml, 1995)

Cicek : Cicek Oa (Posof-Kars) Florasi (Demirku1994)

Allahuekber : Allahuekber Cgari (Erzurum) Florasina Katkilar (Tatl, 1989)

1gdir :ddir Ovasi (gdir) Florasina Katkilar (Tath & Altan, 1989)

The richest genera in terms of the number of tagaAatragalusL. (31), Centaureal. (18) andSilenelL. (16). Genus
Astragalusas one of the largest genera of flowering plantga@ns ¢.2500 taxa in the world and 446 taxa irk&w (Ekici & Ekim,
2004). The study area is mostly in steppe charaktesur study, the genusstragalusranks first due to ecological factors, and the
habitat of the species, which are known as steplgints of Irano-Turanian phytogeographic regiorsllowing Astragalus the
genusCentaureais represented by 18 taxa. TheneraCentaureaand Sileneare the third and fifth largest genera in Turkey,
respectively Sileneis also relatively widespread throughout Turkeye Tenera with the largest number of species inmdbearch
area are shown in table 4.

Table 4. Taxa totals of the largest genera in théysarea

Genus Number of Taxa
Astragalus 31 (2.93 %)
Centaurea 18 (1.70 %)
Silene 16 (1.51 %)
Veronica 15 (1.41 %)
Alyssum 15 (1.41 %)
Dianthus 14 (1.32 %)
Salvia 14 (1.32 %)
Allium 14 (1.32 %)
Ranunculus 13 (1.22 %)
Stachys 13 (1.22 %)

The number of endemic taxa in the study area isal@étlendemism ratio is 9.65%. The proportion ofeemdm in the area
is low (9.65%), below the average of Turkey (34&Rifn, 2005).
A total of 121 taxa, all endemics, and 20 non endenwere evaluated according to IUCN risk categorilse results are
summarized in table 5. Sixty-three taxa are plandte least concern categories, while 30 tax&aémulnerable, 16 taxa in the near
threatened, 8 taxa in the endangered, 2 taxa iorifigally and 2 taxa are put in the data defitiestegories.

Table 5. Risk categories of endangered tarat of them being endemics.
Categories LC VU NT EN CR DD Total
Taxa 63 30 16 8 2 2 121

Inula discoideaBoiss., is a local endemic and includedDb category. The species was recorded only in B8 sqimar
Bingdl up to now. We have determined that the spehis distribution in 8 different localities in ostudy area (B9 square).
Therefor, we have categorised the speciéglainstead oDD.

There is not a certain information in the floraTafrkey about the distribution and locality Gicuta virosaL. which
belongs to the threat category DD according to the red data book of Turkish pladiscording to The Flora of Turkey, it was
probably collected between Erzurum and Trabzorthénpresent study we have first reported the defiloicality of species . The
species is also suitable to be include®ih category due to restricted distribution.

On the other hand, the main problems causing tka ta be categorised in the least concern, vulterabd near
threatened is excess collection of plant mateciafring and over-grazing on the steppe. An updetesion of the Red Data Book
for the vascular plants of Turkey was publishedElim et al., (2000). There are some disagreementsg the authors of the risk
categories for some taxa. This is because of cerisgithe Turkish flora as a whole while our obs¢ions are based only on the
study area. Meanwhile, further floristic studiesTurkish flora would contribute more to the Red DBteok in the future. Another
reason for disagreement is that they have usedritesia of IUCN 1994. However, new criteria haveebaised in this paper.
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The species of the study area, categorized acaptdiphytogeographic regions, can be listed asydl Irano-Turanian
elements 327 (30.84%) (47 endemics), Euro-Sibezlaments 89 (14 Eux., 4 H.Eux.) (8.42%) (4 endejmicsl Mediterranean
elements 24 (2.27%) (2 endemics). The remaining(6&812%) taxa are cosmopolitan or of unknown pygttgraphic origin (Table
6). The dominance of the Irano-Turanian elementsldvdbe expected because the study area lies itrdhe- Turanian region.
Similar results were obtained from other floristtadies in East Anatolia close to Kirmizi Tuzla &ahce Tuzlasi (Table 6). Irano-
Turanian elements seems to be dominant in all atea$ed while Euro-Siberian elements come therstexcept for Allahuekber
Mountains (Tatl, 1989), Bitlis River valley (Altio% Behcet, 2005), and Toprakkalegin & Altan, 1992).

Table 6. The comparison of the distribution of mlggographical elements and endemism ratio (%)dn th
study area and near regions (abbreviations acaviteble 3)

Study areas Irano-Turanian  Euro- Cosmopolitan

Siberian Mediterranean and others Endemism
Kir. and Bah. Tuz 30.84 8.42 2.27 58.42 9.65
Akcada 35.4 9.9 2.9 51.6 7.5
Pirresit 38.4 2.6 9.5 49.5 9.0
Erek D& 42.8 9.9 3.1 44.2 7.8
Bitlis River 31.8 4.8 8.7 54.6 6.8
Hizan 34.9 6.2 4.7 54.2 7.9
Siphan 37 8.7 2 52.3 8.5
Kuruba 44 7 1 47 7
Toprakkale 44 4.4 4.8 46.8 4
Cakmak 33.9 20 2.6 37.2 6.5
Terc.Bar. 25 10.7 4.4 59.9 6.5
Munzur 45.7 8 4.4 41.9 19.9
Cicek 12.6 29.6 1 56.8 3
Allahuekber 37 41.3 1.6 20.1 4.6
1gdir 44.4 7.7 3.5 44.4 1.4

Interesting distributed taxa in study area:

Hesperis kitianahas been collected between Patnos and Tutgk)(At 1750 m altitude and published at 1988 ag ne
taxon for science. Our study clarified distributiarea of this taxon has been widened after colieaif type material second time at
4 different localities.

Distribution of Petrosimonia squarrosavasnow only in one locality ofgdir (B10) and Kars (A9) at Turkey. Our record
exhibited that distribution of the plant is goirglte widened in middle part of East Anatolia region

Crinitaria villosa, an element of Euro-Siberian phytogeographic megieas known to be present in coulder and moistier
environment of Erzurum. It is interesting to see distribution of this species in steppe part afquite drowght study area.

Type specimens dfragopogon fibrosusvas founded previously in Gugtiane (A7), collected second time in study area.

Also distribution ofCentaurium erythraeasubsp.rumelicum, known in west parts of Turkey (A2, B2, C2 squaras}he
study area is interesting.

Distribution of Polypogon maritimussubsp.subspathaceusn our study area is very interesting. The taxdfers easily
from otherPolypogonmembers by some characters those are 6-7 mm lefigtbma awn, gluma 2-fid at apex and lemma awnless
The subspecies was known present on sandy haaitdGm altitude from sea coast (A2, B1, C2, C3, Casg). Also the plant is
an E. Meditterranean element. Our specimens cellett our study area were affected by harsh wioterdition in Iran-Turan
phytogeographic region. In contrary, the habita¢sraeadow not sandy.

Eremopoa attalicais endemic and an E. Meditterranean element. pheias was known only in C3 square (Antalya and
Burdur around). Distribution of species in our stadga having different ecology is interesting frpaint view of plant geography.

The taxa can also be classified according to tlifeiforms. Raunkiaer’s life forms spectrum actsaasindicator of the
climate or region (Raunkiaer, 1934; Akman & Ketgiup 1992). The life forms of the taxa accordindRaunkiaer are represented in
the area as follows: hemicryptophytes 571 (54.0%B@rophytes 259 (24.52%), cryptophytes (also dajleophytes) 111 (10.51%),
chamaephytes 89 (8.42%) and phanerophytes 26 (2.46%
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APPENDIX

The Floristic List

PTERIDOPHYTA

EQUISETACEAE

EquisetumramosissimumDesf.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1325, Hc.
E. arvensel..

Mus: Malazgirt, Karincali village, humid places, 22006, 39° 22' 485" N 42° 16' 298" E, 1509 m, L6830, Hc.

ASPLENIACEAE
Ceterach officinarumDC.
Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 908, Hc.

ATHYRIACEAE
Cystopteris fragilis(L.) Bernh.
Mus: Malazgirt, A. Kicik village surroundings, rockyages, 12.05.2007, 39° 16' 121" N 42° 22' 92812 m, LFM 2616, Hc.

SPERMATOPHYTA

GYMNOSPERMAE

EPHEDRACEAE

Ephedra majorHost.

Mus: Malazgirt, Karincali valley, rocky places, 262006, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEBA1, Kh.

ANGIOSPERMAE

RANUNCULACEAE

Nigella oxypetalaBoiss.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1514, Ir.-Tdrh.

N. latisectaP.H. Davis

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2" N 42° 17' 842" E, 1702 m, LFM 2901, Ir.cTd h.
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N. segetalisVl. Bieb.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 3301676 m, LFM 2278a, Th.

Delphinium albiflorum DC.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 1748,

D. cyphoplectrumBoiss. varstenophyllumBoiss.

Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3597, H/U”

D. cyphoplectrumBoiss. varvanense(Rech.f.) P.H.Davis

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 107BND., Hc, “NT”

Consolida sclerocladéBoiss.) Schrdd. varigida (Freyn & Sint.) P.H.Davis

Mus: Malazgirt, between Uyanik and Bahge villagesppée 06 vii 2006, 39° 22' 794" N 42° 24' 602'1E37 m, LFM 1451, Th.

C. regalisS.F. Gray submpaniculata(Host) So6 vardivaricata(Ledeb.) P.H. Davis

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2226b, Th.

AC. cornuta(P.H. Davis & Hossain) P.H. Davis

Mus: Malazgirt, Bahge tuzlasi surroundings, steppeyiDB006, 39° 25' 035" N 42° 27' 201" E, 1724URM 1398,END., Ir.-Tur., Th.“EN”

C. oliveriana(DC.) Schrod.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 17#XTur., Th.

Clematis orientalisl.

Mus: Malazgirt, between Belam and Sirtdiizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 3688,

Adonis aestivalid.. subspparviflora (Fisch. ex DC) Busch

Mus: Malazgirt, Karincali village, fields, 29 v 20089° 22' 485" N 42° 16' 298" E, 1509 m, LFM 688, T

A. eriocalycinaBoiss.

Mus: Malazgirt, Bgdam village surroundings, meadows, 21.05.2007289072" N 42° 22' 445" E, 1823 m, LFM 2714 Tur., Th.

A. flammeaJacq.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 2878,

Ranunculus sericeuBanks & Sol.

Mus: Malazgirt, Kazgélu village surroundings, meadddw2 2006, 39° 20" 004" N 42° 20' 648" E, 1800LfM 1138, Ir.-Tur., Hc.

R. poluninii P.H. Davis

Mus: Malazgirt, north slopes in the of the hills eastef Karincall village, steppe, 10.06.2007, 39° 224" N 42° 17' 842" E, 1702 m, LFM 28FMND., Ir.-Tur., Hc.
SEN"

R. repend..

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 3018, Hc.

R. bulbosud.. subspaleae(Willk.) Rouy & Fouc

Mus: Malazgirt, N of Asilbag! village, humid places, 21.05.2007, 39° 23' 91042° 22' 483" E, 1801 m, LFM 2725, Hc.

R. constantinopolitanugDC.) d’ Urv.

Mus: Malazgirt, Bademdozi village surroundings, meadd®is05.2007, 39° 24' 712" N 42° 26' 095" E, 1#66.FM 2994, Hc.

R. oxyspermudilld.

Mus: Malazgirt, Yolgozler plateau, steppe, 29 v 208®’, 23' 413" N 42° 15' 562" E, 1691 m, LFM 610, C

R. illyricus L. subspillyricus

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 218, Cr.

AR:. sintenisiiFreyn

Mus: Malazgirt, NE of A. Kicik village, steppe, 12.2607, 39° 16' 628" N 42° 23' 454" E, 1763 m, LE6B3,END., Ir.-Tur., Hc.“VU”

R. macrorhynchusBoiss. subspmacrorhynchus

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2757, Ir.-Tur., Hc.

R. arvensid..

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" B9 m, LFM 752b, Th.

R. sceleratug..

Mus: Malazgirt, Bahge (Seydan) lake surroundings asside, 23 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2454, Th.

R. kochii Ledeb.

Mus: Malazgirt, N of Hasanpa village, fields, 2 iv 2006, 39° 19' 550" N 4ZF 219" E, 1539 m, LFM 012, Ir.-TuCr.

R. lateriflorus DC.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, meadows drying up in sem&8.08.2007, 39° 18' 379" N 42° 25' 858" E,q186 LFM 3577, Th.

Ceratocephalus testiculatu&€rantz) Roth

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" ® 7. m, LFM 93, Th.

Thalictrum minusL. var. minus

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 28Hi4,

T. flavum L.

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2514, Hc.

T. simplexL.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, humid places, 10.06.2089; 22' 294" N 42° 17' 842" E, 1702 m, LFM 298¢,

BERBERIDACEAE

Leontice leontopetaluni.. subspleontopetalum

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2771, Cr.
L. leontopetalumL. subsp.ewersmanniilBunge) Coode

Mus: Malazgirt, Karincali valley, steppe, 23.04.2089¢ 21' 067" N 42° 15' 587" E, 1537 m, LFM 25@8,

PAPAVERACEAE

Glaucium corniculatumL. subspcorniculatum

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2262, Hc.

G. grandiflorum Boiss. & Huet vargrandiflorum

Mus: Malazgirt, Karincali village, fields, 29 v 20089° 22' 485" N 42° 16' 298" E, 1509 m, LFM 660.Tlur., Hc.

Roemeria hybridaL.) DC. subsphybrida

Erzurum: N of Karagoban, Kirimkaya villages, Glizdla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 844, Th.
Papaver fugaxPoir. var.fugax

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1964, Hc.
P. cylindricumCullen

Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850uRM 1845, Ir.-Tur., Hc.

P. macrostomunBoiss. & Huet ex Boiss.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 280%Tur., Th.

P. rhoeasl.

Mus: Malazgirt, Yaprakli village surroundings, streagies 27 v 2006, 39° 21' 031" N 42° 15' 978" 91ln, LFM 765, Th.

P. dubiumL. subspdubium

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°20' 692" N 42° 23' 296" E, 1705 m, LFM 1765, T

P. minus(Boiv.) Meikle

Mus: Malazgirt, Yaprakli village surroundings, step@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591 FM 241, E. Medit., Th.

Hypecoum penduluni..
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Mus: Malazgirt, 1 km to A. Kicik village, steppe, 18.2007, 39° 14' 899" N 42° 22' 092" E, 1589 m\ILF651, Th.

Corydalis oppositifoliaDC. subspoppositifolia

Mus: Malazgirt, Laladg, N of A. Kicik village, humid slopes, 14.04.20@B° 16' 593" N 42° 23' 447" E, 1772 m, LFM 258,
Fumaria schleicheriSoy.-Will.

Mus: Malazgirt, Yaprakli village surroundings, streaaes 27 v 2006, 39° 21' 031" N 42° 15' 978" D1, LFM 758, Eu.-Sib., Th.
F. asepalaBoiss.

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1272, Ir.-Tur., Th.

BRASSICACEAE

Brassica elongatd&hrh.

Mus: Malazgirt, A. Kicik village, fields, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, Hc.

Sinapis arvensig..

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 2163, Th.

Crambe orientalisL. var. orientalis

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF88Q, Ir.-Tur., Hc.

C. orientalisL. var. sulphureaStapf

Mus: Malazgirt, E of Yolgozler village (Yolgozler Pkdu) steppe, 27 v 2006, 39° 23' 413" N 42° 15" 8621691 m, LFM 249; My Malazgirt, Karagoz village
surroundings, steppe, 16.06.2007, 39° 17' 3802N04' 427" E, 1583 m, LFM 3206, Hc.

This taxon is a new record for Turkey

Conringia orientalis(L.) Andrz.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1542, Th.

C. planisiliquaFisch. & C.A. Mey.

Mus: Malazgirt, 2 km to A. Kicik village, steppe, 18.2007, 39° 14' 749" N 42° 22' 661" E, 1584 m\ILF668, Ir.-Tur., Th.

C. persicaBoiss.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2223, Th.

C. perfoliata(C.A. Mey.) Busch

Mus: Malazgirt, between Karincali and Yaprakli villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' 4931520 m, LFM 460a, Th.

Lepidium ruderaleL.

Erzurum: Karagoban, Kirmizi Tuzla surroundingstysalaces, 30 vii 2006, 39° 17' 412" N 42° 06''3B0 1576 m, LFM 2230, Th.

L. pinnatifidum Ledeb.

Erzurum: Karagoban, Kirmizi Tuzla surroundingspgée 03 vi 2006, 39° 17' 377" N 42° 06' 329" BE92A m, LFM 742-LFM 792; My Malazgirt, Karagoz village
surroundings, steppe, 16.06.2007, 39° 17" 3802N0&' 427" E, 1583 m, LFM 3221, ThU"

L. perfoliatum L.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" £92 m, LFM 763, Th.

L. latifolium L.

Mus: Malazgirt, between Belam and Sirtdiizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 3682,

Cardaria draba(L.) Desv. subspdraba

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 23°308" E, 1900 m, LFM 1271, Hc.

C. draba(L.) Desv. subspchalepensigL.) O.E.Schulz.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" &7 m, LFM 100, Hc.

Isatis erzurumicaP.H. Davis & Trautv.

Mus: Malazgirt, south slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 32° 279" N 42° 17' 748" E, 1760 m, LFM 29END., Ir.-Tur., Hc.
aNT”

I. glauca Aucher ex Boiss. subsfzonia (Boiss. & Heldr.) P.H. Davis

Mus: Malazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 971997 m, LFM 3462END., Ir.-Tur., Hc.“LC”

I. glauca Aucher ex Boiss. subspxauriculata(Bornm.) P.H. Davis

Mus: Malazgirt, Y. Kicik village 1 km forward, steppE7 vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1851, Ir.-Tur., Hc.

I. kotschyanaBoiss & Hohen.

Mus: Malazgirt, between Karincali and Yolgozler vikesy steppe, 14.07.2007, 39° 23' 133" N 42° 16' 842625 m, LFM 3314, Ir.-Tur., HEVU”

. tinctoria L. subspfinctoria

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), ségiiii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5200 LFM 3365, Hc'VU”

. tinctoria L. subsptomentella(Boiss.) P.H. Davis

Mus: Malazgirt, 2 km SW of Kuruca village, steppe, 12006, 39° 21' 434" N 42° 21' 448" E, 1850URM 1837, Hc.

Al spectabilisP.H. Davis

Mus: Malazgirt, between Lalageand Kuruca villages, roadside-steppe, 23 vi 2896,19' 064" N 42° 24' 094" E, 1850 m, LFM 12B8ID., Ir.-Tur., Hc.“VU"

I. takhtajanii Avet.

Mus: Malazgirt, 3 km NW of Hasanpa village, steppe, 23 viii 2006, 39° 22' 323" N 29' 748" E, 1743 m, LFM 2339, Ir.-Tur., Hc.

I. cochlearisBoiss.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 868, Ir.-Tur., Hc.

Coluteocarpus vesicariél.) Holmboe subspresicaria

Mus: Malazgirt, S of Allbagi village, steppe, 21.05.2007, 39° 24' 681" N 2P°974" E, 1798 m, LFM 2753, Hc.

Aethionema carneun{Banks & Sol.) B. Fedtsch.

Mus: Malazgirt, SE of Balkaya village, fields, 16 i0@6, 39° 21' 925" N 42° 29' 665" E, 1657 m, LFS¥QIr.-Tur., Th.

Ae. arabicum(L.) Andrz. ex DC.

Mus: Malazgirt, between Hasanggaand Kocali villages, steppe, 29 iv 2006, 39°788" N 42° 32' 533" E,1531 m, LFM 118, Th.

Ae. speciosunBoiss. & A. Huet

Mus: Malazgirt, 3 km NW of Hasanga village, steppe, 23 viii 2006, 39° 22' 323" N 22' 748" E, 1743 m, LFM 2308, Ir.-Tur., Hc.

Ae. trinervium(DC.) Boiss.

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2759, Hc.

Ae. membranaceundC.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' 43’520 m, Ir.-Tur., Hc.

Ae. armenumBoiss.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 180, Ir.-Tur., Hc.

Ae. coridifolium DC.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 39°284" N 42° 17' 842" E, 1702 m, LFM 2963, Hc.

Thlaspi huetii Boiss.

Mus: Malazgirt, NW of Kogali village, steppe, 16 iv@, 39° 21' 925" N 42° 29' 772" E, 1785 m, LFM.05h.

T. perfoliatum L.

Mus: Malazgirt, Laladg, N of A. Kicik village, humid slopes, 14.04.20@B° 16' 593" N 42° 23' 447" E, 1772 m, LFM 258,

T. ceratocarporMurray

Mus: Malazgirt, Kaz lake surroundings, steppe, 12006, 39° 20' 604" N 42° 19' 882" E, 1731 m, LEOL4, Th.

T. bornmuelleri(Rech.) Hedge

Mus: Malazgirt, Yolgozler plateau surroundings, stefev 2006, 39° 23' 413" N 42° 15' 562" E, 1691LFM 476,END., Ir.-Tur., Th.“VU"

Capsella bursa-pastorif..) Medik.

Mus: Malazgirt, Yaprakli village surroundings, mead@#,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 184, Th.

Euclidium syriacum(L.) R. Br.
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Mus: Malazgirt, between Aktuzla and Yaprakl villaggeppe, 26.05.2007, 39° 20' 895" N 42° 15' 94857 m, LFM 2792, Th.

Neslia paniculata(L.) Desv.

Mus: Malazgirt, Yaprakli village surroundings, field&] v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 360, Th.

N. apiculataFisch.

Mus: Malazgirt, Karincali valley, fields, 26.05.20(89° 22' 587" N 42° 17' 506" E, 1623 m, LFM 28T,

Bunias orientalisL.

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" i2°427' 019" E, 1800 m, LFM 1337, Hc.

Fibigia eriocarpa(DC.) Boiss.

Mus: Malazgirt, NE of A. Kicik village, steppe, 12.2807, 39° 16' 628" N 42° 23' 454" E, 1763 m, LE6B2, Hc.

F. suffruticosa(Vent.) Sweet

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgoli road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1117, Hc.

Bornmuellera glabrescengBoiss. & Bal.) Cullen & Dudley

Mus: Malazgirt, A. Kicik village surroundings, stepde.05.2007, 39° 16' 121" N 42° 22' 928" E, 1i2.FM 2634,END., Hc. “EN”

Alyssum linifolium Stephan ex Willd. vatinifolium

Mus: Malazgirt, Bahge tuzlasi surroundings, fieldsy 2006, 39° 14' 016" N 42° 28' 351" E, 1572 rAM_040, Th.

A. menicoidesBoiss.

Mus: Malazgirt, 5 km to Hasanga village, fields, 23 v 2007, 39° 12' 857" N 42° 826" E, 1561 m, LFM 2613, Ir.-Tur., Th.

A. desertorumStapf vardesertorum

Mus: Malazgirt, W of Kaz golu village, meadows, 102®)7, 39° 20" 706" N 42° 21' 500" E, 1764 m, LBO2R8, Th.

A. desertorumStapf varprostratumT.R. Dudley

Mus: Malazgirt, SE of Bahge village , fields, 2 iv 8)B9° 23' 578" N 42° 28' 993" E, 1668 m, LFM 0Bf.

A. strictumWilld.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 650,Tlur., Th.

A. szowitsianunFisch. & C.A. Mey.

Mus: Malazgirt, Guzelbaba mountain, steppe, 29 v 2898,21' 663" N 42° 10' 670" E, 1776 m, LFM 5IA,

A. minus(L.) Rothm. varminus

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 27 v 2006, 39° 25' 138" N 42°697" E,1743 m, LFM 349, Th.

A. minus(L.) Rothm. varmicranthum (Meyer) T.R. Dudley

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 983, Th.

A. strigosumBanks & Sol. subsgstrigosum

Mus: Malazgirt, between Kgiuca village and Zirnak hill, steppe, 16.06.200F, B5' 341" N 42° 03' 837" E, 2133 m, LFM 3174, T

A. hirsutum M. Bieb.

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 554, Th.

A. callichorum Boiss. & Bal.

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 D8, 39° 15' 002" N 42° 24' 173" E, 1904 m, LFOO2,END., Hc. “LC"

A. pateriNyar subsppateri

Mus: Malazgirt, Karadere village surroundings, stefiieP8.2007, 39° 23' 641" N 42° 12' 306" E, 1#5QFM 3402,END., Ir.-Tur., Hc.“LC"

A. pateriNyar subspprostratum(Nyar) T.R. Dudley

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m 91BND., Ir.-Tur., Hc.“LC”

A. filiforme Nyar

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 31E0D., Ir.-Tur., Hc.“LC”

A. muraleWaldst. & Kit. var.murale

Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3592, Hk.

Clypeola aspergGrauer) Turrill

Mus: Malazgirt, Karincali valley, fields, 26.05.20(89° 22' 587" N 42° 17' 506" E, 1623 m, Ir-Turh, T

Draba nemorosd..

Mus: Malazgirt, Karincali village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 66#, T

D. huetii Boiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" )24 m, LFM 750, Th.

Erophila verna(L.) Chevall. subspverna

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 069, Th.

E. minimaC.A.Mey.

Mus: Malazgirt, Karincali valley, steppe, 23.04.2089; 21' 067" N 42° 15' 587" E, 1537 m, LFM 2595,

Arabis caucasicawilld. subsp.caucasica

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 061, Hc.

A. novaVill.

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 077a, Th.

Rorippa islandica(Oeder) Borbas

Mus: Malazgirt, Kaz lake surroundings, streamsideyil2006, 39° 20' 604" N 42° 19' 882" E, 1731URM 2017, Th.

R. austriaca(Crantz) Besser

Erzurum: SE of Karagoban, river surroundings, meaddrying up in summer, 30 vii 2006, 39° 20' 2RB42° 05' 803" E, 1533 m, LFM 2142, Hc. (Hidrofit)

AR. amphibia(L.) Besser

Erzurum: between Karagoban and Kirmizi Tuzla, leeforiving the bridge, wet-humid meadow placesyi03006, 39° 18' 545" N 42° 06' 151" E, 1673 rAM_732b,
Hc.(Hidrofit)

R. sylvestrdL.) Besser

Erzurum: between Karagoban and Kirmizi Tuzla, keeforiving the bridge, wet-humid meadow placesyi03006, 39° 18' 545" N 42° 06' 151" E, 1673 rAM_732a,
Hc. (Hidrofit)

Barbarea vulgarisR. Br.

Mus: Malazgirt, Yaprakli village surroundings, streagies 27 v 2006, 39° 21' 031" N 42° 15' 978" BQ1Ln, LFM 280a, Hc. (Hidrofit)

B. plantagineaDC.

Mus: Malazgirt, W of Kazg6li village, streamside-wéages, 23 vi 2006, 39° 20' 004" N 42° 21' 6081EL0 m, LFM 1265, Hc. (Hidrofit)

B. minor K. Koch var.robustaCullen & Coode

Erzurum: Karagoban, Karakol, Karagdz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 1008ND., Hc. “LC" (Hidrofit)

B. minor K. Koch var.eriopodaBusch

Mus: Malazgirt, Yolgozler plateau surroundings, stefgev 2006, 39° 23' 413" N 42° 15' 562" E, 1691LFM 478, Hc. (Hidrofit)

Cardamine uliginosaM. Bieb.

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 20°891" N 42° 19' 449" E, 1775 m, LFM 3005, Hdidrofit)

Drabopsis vern&.Koch

Mus: Malazgirt, NE of A. Kicik village, steppe, 12.2807, 39° 16' 628" N 42° 23' 454" E, 1763 m, LE®F4, Ir.-Tur., Th.

Chorispora tenella(Pall.) DC.

Mus: Malazgirt, 1 km to A. Kicik village, steppe, 18.2007, 39° 14' 899" N 42° 22' 092" E, 1589 m\ILF635, Th.

Hesperis bicuspidatéWwilld.) Poir.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 39°224" N 42° 17' 842" E, 1702 m, LFM 2908, Hc.

H. persicaBoiss.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' 4931520 m, LFM 463, Ir.-Tur., Hc.

H. kitiana P.H. Davis
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Mus: Malazgirt, Yolgozler plateau, steppe, 29 v 2088, 23' 413" N 42° 15' 562" E, 1691 m, LFM 6B8|D., Ir.-Tur., Hc.“CR” Det: A. Duran
Sterigmostemum incanunvl. Bieb.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 724,Tlur., Hc.

Erysimum cuspidatur(M. Bieb.) DC.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, steppe, 18.08.2007, 3319" N 42° 25' 858" E, 1969 m, LFM 3453, Hc.

AE. goniocaulonBoiss.

Erzurum: Karagoban, Karakol, Karag6z village sunaings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 965b, Hk.

E. passgalens8oiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2280, Hc.

AE. leucanthemum(Stephan) B. Fedtsch

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1864, Hc.
E. caespitosunDC. (Syn:E. macrostigmaBoiss-in Flora of Turkey)

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1933, Hc. Det: |.2dde
E. pulchellum (Willd.) Gay

Mus: Malazgirt, Yaprakli village surroundings, step@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 591, Hc.

E. alpestreKotschy ex Boiss.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3176, H

E. crassipedtisch. & C.A. Mey.

Erzurum: N of Karagoban, Kirimkaya villages, Gliaéla mountain, steppe, 05 vi 2006, 39° 21' 6632N1' 670" E, 1776 m, LFM 821, Hc.

E. eginenseHausskn. ex Bornm.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089¢ 23' 028" N 42° 17' 045" E, 1590 m, LFM 28BRID., Hc. “VU”

E. leptocarpumGay

Mus: Malazgirt, south slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 29&8\D., Hc. “EN”
E. smyrnaeunmBoiss. & Bal.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591Hmn

Sisymbrium loeseliL.

Mus: Malazgirt, between Karincali and Yolgozler vikesy steppe, 14.07.2007, 39° 23' 133" N 42° 16' 842625 m, LFM 3313, Th.
Descurania sophigL.) Webb. ex Prantl

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 27 v 2006, 39° 25' 138" N 42°697" E,1743 m, LFM 339, Th.

Arabidopsis pumila(Stephan) Busch

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" 1. m, LFM 084, Th.

Camelina rumelicavelen.

Mus: Malazgirt, N of Asilbasi village, steppe, 21.05.2007, 39° 23' 910" N 22°483" E, 1801 m, LFM 2720; 200, LFM 2821, Th.

C. hispidaBoiss. varhispida

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1640, Th.

A C. hispidaBoiss. vargrandiflora (Boiss.) Hedge

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2Z" N 42° 17' 842" E, 1702 m, LFM 289&ND., Th.“LC"

RESEDACEAE
Reseda luted.. var. lutea
Mus: Malazgirt, 3 km NW of Hasanga village, steppe, 23 viii 2006, 39° 22' 323" N 22' 748" E, 1743 m, LFM 2331, Hc.

CISTACEAE
Helianthemum ledifolium(L.) Mill. var. ledifolium
Mus: Malazgirt, Yolgozler village, steppe, 29 v 20887 23' 413" N 42° 15' 562" E, 1691 m, LFM 524, T

VIOLACEAE
Viola occultaLehm.
Mus: Malazgirt, SE of Bahge village , fields, 2 iv B)B9° 23' 578" N 42° 28' 993" E, 1668 m, Th.

POLYGALACEAE

Polygala anatolicaBoiss. & Heldr.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 65¢, H

P. papilionace&Boiss.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' 431520 m, LFM 4186, Ir.-Tur., Ch.
P. hohenackerianaFisch. & C.A. Mey.

Mus: Malazgirt, S of Allbas! village, steppe, 21.05.2007, 39° 24' 681" N 2P°974" E, 1798 m, LFM 2768, Ch.

CARYOPHYLLACEAE

Arenaria serpyllifolia L.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 708, T

A. leptocladogRchb.) Guss.

Mus: Malazgirt, Karincal village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 63h, T

A. gypsohiloided Mant var.gypsophiloides

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 "M 3181, Ir.-Tur., Hc.

A. gypsohiloided Mant var.glabra Fenzl.

Mus: Malazgirt, Lalada, steppe-fallowing lands, 18.08.2007, 39° 17' M2° 23' 599" E, 2055 m, LFM 3550, Ir.-Tur., Hc.

Minuartia juniperina (L.) Maire & Petitm.

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2" N 42° 17' 842" E, 1702 m, LFM 2943, Ch.
M. glandulosa (Boiss. & A. Huet) Bornm.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 31ERD., Ir.-Tur., Ch.“LC"
M. umbellulifera (Boiss.) McNeill subspumbellulifera var. umbellulifera

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 864&ND., Ch.“LC”"
M. verna(L.) Hiern

Erzurum: N of Karagoban, Kirimkaya villages, Gliabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 838, Ch.

M. hamata(Hausskn.) Mattf.

Mus: Malazgirt, 1 km N of Kazgdli, meadows, 23 vi 2086° 20" 572" N 42° 21' 708" E, 1730 m, LFM 12TA.

M. micrantha Schischk.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 864b, Ch.

M. subtilis (Fenzl) Hand.-Mazz.

Erzurum: SE of Karagoban, river surroundings, megddrying up in summer, 30 vii 2006, 39° 20' 2R642° 05' 803" E, 1533 m, LFM 2145, Ir.-Tur., Th.
Cerastium dahuricumFisch.

Mus: Malazgirt, Karincal village, humid places, 22006, 39° 22' 485" N 42° 16' 298" E, 1509 m, L6M, Eu.-Sib., Hc.

C. armeniacumGren.

Mus: Malazgirt, S of Allbas! village, steppe, 21.05.2007, 39° 24' 681" N 2P°974" E, 1798 m, LFM 276 END., Th. “LC”"

C. perfoliatumL.
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Mus: Malazgirt, Hacilar village surroundings, stepp#,05.2007, 39° 17' 463" N 42° 19' 986" E, 1723 AM 2704, Th.

C. dichotomumL. subspdichotomum

Mus: Malazgirt, Sirtdiizi village surroundings, stepp,05.2007, 39° 27' 105" N 42° 23' 465" E, 1851 FM 2743, Th.

C. longifolium Willd.

Mus: Malazgirt, N of Asilbag! village, humid places, 21.05.2007, 39° 23' 91042° 22' 483" E, 1801 m, LFM 2724, Ir.-Tur., Th.

C. illyricum Ard. subspcomatum(Desv.) P.D. Sell & Whitehead

Mus: Malazgirt, NE of A. Kicik village, steppe, 12.2807, 39° 16' 628" N 42° 23' 454" E, 1763 m, LE8¥5, E. Medit., Th.

Holosteum umbellatumL. var. glutinosum (M.Bieb.) Gay

Mus: Malazgirt, Bahge tuzlasi surroundings, fieldsy 2006, 39° 14' 016" N 42° 28' 351" E, 1572 fAM_041, Th.

Spergularia boccon{Scheele) Asch. & Graebn.

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 2149, Medih.

Telephium oligospermun$teud. ex Boiss.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizdda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 915, Ir.-Tur., Hc.

Dianthus strictusBanks & Sol. varstrictus

Mus: Malazgirt, Y. Kicik village surroundings, stepfd, vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1904, Hc.

D. strictusBanks & Sol. varsubenervigBoiss.) Reeve

Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3600, Hc.

D. strictusBanks & Sol. varaxilliflorus (Fenzl) Reeve

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1L&76 m, LFM 2277, Hc.

D. strictusBanks & Sol. vargracilior (Boiss.) Reeve

Mus: Malazgirt, Karagoz lake surroundings, steppeyiBR006, 39° 19' 651" N 42° 13' 112" E, 1647Ha,

D. zederbauerVierh.

Mus: Malazgirt, 3 km NW of Hasangpa village, steppe, 23 viii 2006, 39° 22' 323" N 29' 748" E, 1743 m, LFM 2307BND., Ir.-Tur., Hc.“NT”

D. lactiflorus Fenzl

Mus: Malazgirt, 3 km to Karagdz village, steppe, 302@06, 39° 19' 846" N 42° 13' 808" E, 1623 mM_F118b,END., Hc. “NT”

AD. balansaeBoiss.

Mus: Malazgirt, Karadere village surroundings, stefj#e08.2007, 39° 23' 641" N 42° 12' 306" E, 1@QFM 3401,END., Hc. “LC”

D. tabrisianusBien. ex Boiss.

Mus: Malazgirt, Cat village surroundings, steppe, 742007, 39° 22' 399" N 42° 16' 677" E, 1535 m\LB232, Ir.-Tur., Hc.

D. orientalisAdams

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 865, Hc.

D. eythrocoleusBoiss.

Erzurum: N of Karagoban, Kirimkaya villages, Glizbla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 828ND., Ir.-Tur., Hc.“LC”"

D. masmenaeu8oiss. varglabrescenBoiss.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 16 END., Ir.-Tur., Hc.“LC”

AD. brevicaulisFenzl subspbrevicaulis

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12427' 019" E, 1800 m, LFM 1308, Hc.

D. calocephalusBoiss.

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 M 3213, Hc.

AD. capitatusBalb. ex DC.

Mus: Malazgirt, 1 km SW of Kuruca village, humid meadp 23 vi 2006, 39° 21' 177" N 42° 21' 813" E3A8n, LFM1190a, Eu.-Sib., Hc.

Petrorhagia alpina(Habl.) Ball & Heywood subsglpina

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12°427' 019" E, 1800 m, LFM 1303, Th.

Velezia rigidaL.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 922, Th.

Gypsophila sphaerocephalgenzl ex Tchihat. vacappadocicaBoiss.

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1872ND., Hc.“LC”

G. bicolor(Freyn & Sint.) Grossh.

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF889, Hc.

G. perfoliatal.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2194, Hc.

G. ruscifolia Boiss.

Mus: Malazgirt,iyikomsu village surroundings, humid slopes, 14.07.20@7,25' 255" N 42° 13' 997" E, 1707 m, LFM 3328;Tlur., Hc.

G. glandulosa(Boiss.) Walp.

Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850UuRM 1824,END., Eux. (mt.), HcLC"

G. bitlisensisBark.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089° 23' 028" N 42° 17' 045" E, 1590 m, LFM 28BR|D., Ir.-Tur., Th.“NT”

AG. hispidaBoiss.

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1065, Ir.-Tur., Hc.

G. pilosaHudson

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1530, Ir.-Turh.

Vaccaria pyramidataMedik. var.grandiflora (Fisch. ex DC.) Cullen

Mus: Malazgirt, between Erence and Karag6z villagiedds, 30 vii 2006, 39° 19' 751" N 42° 14' 632"1686 m, LFM 2076, Th.

Silene marschalliiC.A. Mey.

Mus: Malazgirt, 3 km to Karagoz village, roadside, 802006, 39° 19' 846" N 42° 13' 808" E, 1623LAM 2101, Ir.-Tur., Hc.

S. capitellataBoiss.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 31&8|D., Ir.-Tur., Hc.“LC”"

S. laxaBoiss. & Kotschy

Mus: Malazgirt, 1 km N of Kardger village, steppe, 06 vii 2006, 39° 21' 865" & 25' 337" E, 1672 m, LFM 1448 Ir.-Tur., Hc.

S. chlorifolia Sm.

Mus: Malazgirt, between Aktuzla and Yaprakli villagégppe, 26.05.2007, 39° 20" 895" N 42° 15' 94857 m, LFM 2791, Ir.-Tur., Hc.

S. sclerophyllaChowdhuri

Mus: Malazgirt, betweeiyikomsu and Kirnmkaya village surroundings (Radar), ségfi.08.2007, 39° 15' 250" N 42° 03' 700" E,5269 LFM 3340,END., Ir.-Tur.,
Hc.“LC”

S. otites(L.) Wibel

Mus: Malazgirt, Hasanpa village 3 km forward, stream-bed, 23 viii 20087 22' 323" N 42° 29' 748" E, 1743 m, LFM 248%, H

S. spergulifolia(Desf.) M. Bieb.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3161Tlr., He.

S. montbretianaBoiss.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3151 Tlur., He.

S. ampullataBoiss.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 2451880 m, LFM 3078, Ir.-Tur., Hc.

S. odontopetaldenz|

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1281, Hc.

S. vulgaris(Moench) Garcke vakulgaris

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 31558, H
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S. vulgaris(Moench) Garcke vacommutata(Guss.) Coode & Cullen

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 2174, Hc.

S. alba(Miller) E.H.L. Krause subsgeriocalycina(Boiss.) Walters

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, humid places, 10.06.2089; 22' 294" N 42° 17' 842" E, 1702 m, LFM 2964,
S. noctifloraL.

Mus: Malazgirt,iyikomsu village surroundings, humid slopes, 14.07.2007,25' 255" N 42° 13' 997" E, 1707 m, LFM 333h, T
S. dichotomaEhrh. subspsibthorpiana(Rchb.) Rech.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 1788,

S. conoided..

Mus: Malazgirt, Karincali valley, fields, 26.05.20(89° 22' 587" N 42° 17' 506" E, 1623 m, LFM 287h,

Agrostemma githagad..

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 658, T

ILLECEBRACEAE

Herniaria glabra L.

Mus: Malazgirt, between Y. Kicik and A.Kicik villagesteppe, 17 vii 2006, 39° 13' 088" N 42° 24' 03650 m, LFM 2059, Th.

H. hirsuta L.

Erzurum: Karagoban, Kirmizi Tuzla surroundingspgée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2210, Th.

H. incanaLam.

Mus: Malazgirt, between Belam and Sirtdiizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 368¢,
Paronychia kurdicaBoiss. subspkurdica var. kurdica

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 884, Hc.
Scleranthus uncinatusSchur

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18.08.2007, 39° 16' 951" N 42° 23" E01848 m, LFM 3620, Th.

POLYGONACEAE

Polygonum amphibiuntdL.

Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadow-swamp, 18.08.2807,18' 379" N 42° 25' 858" E, 1969 m, LFM 3488,

P. lapathifolium L.

Mus: Malazgirt, Y.Kicik village surroundings, weed$8,.08.2007, 39° 17' 541" N 42° 23' 465" E, 19171.RM 3645, Hc.

P. setosundacq.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.2(% 19' 936" N 42° 28' 281" E, 1808 m, LFM 3787 Tur., Hc.
P. aviculareL.

Mus: Malazgirt, Lalada, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 371997 m, LFM 3481, Th.

Rumex acetoselld.

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), séeiiii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5200 LFM 3347, Hc.
R. scutatud..

Mus: Malazgirt, Karincali valley, steppe, 26.10.20885 21' 456" N 42° 15' 582" E, 1552 m, LFM 25223, LFM 3772, Hc.

R. tuberosud.. subsphorizontalis(Koch.) Rech.

Erzurum: Karagoban, Karakol, Karag6z village sunaings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 1006, Cr.

R. ponticuskE.H.L. Krause

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 16 END., Ir.-Tur., Hc.“LC”

R. angustifoliusCampd. subspnacranthus(Boiss.) Rech.

Mus: Malazgirt, Bahge (Seydan) lake surroundings astside, 23 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2455, Hc.

CHENOPODIACEAE

Polycnemum arvense.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.208° 19' 936" N 42° 28' 281" E, 1808 m, LFM 378h.
Beta lomatogonéFisch. & C.A. Mey.

Mus: Malazgirt, 1 km N of Kardger village, steppe, 06 vii 2006, 39° 21' 865" & 25' 337" E, 1672 m, LFM 1445, Ir.-Tur., Hc.
Chenopodium botrys.

Mus: Malazgirt, Bahge (Seydan) lake surroundings,me@3 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2452, Th.

C. albumL. subspalbum var.album

Erzurum: Karagoban, Kirmizi Tuzla surroundingstysplaces, 30 vii 2006, 39° 17' 412" N 42° 06''3B0 1576 m, LFM 2269, Th. (Halofit)
C. albumL. subspalbum var.microphyllum (Boenn) Aellen

Mus: Malazgirt, Bahge (Seydan) lake surroundings, gateices, 23 viii 2006, 39° 23' 366" N 42° 29' 0&2 1686 m, LFM 2461, Th. (Halofit)
C. albumL. subspiranicum Aellen

Mus: Malazgirt, Bahge Tuzlasl, salty places, 23 viiD8, 39° 24' 018" N 42° 28' 179" E, 1579 m, LFA02a, Th. (Halofit)

A Atriplex laevisC.A. Mey.

Mus: Malazgirt, Bahge Tuzlasi, salty places, 23 viiD8, 39° 24' 018" N 42° 28' 179" E, 1579 m, LFA02b, Th. (Halofit)

A. pungensTrautv.

Mus: Malazgirt, between Sarigdl and Ggilavillage, steppe, 18.08.2007, 39° 17' 302" N 28' 470" E, 1950 m, LFM 3607, Th. (Halofit)
Salicornia europaed..

Mus: Malazgirt, Bahge Tuzlasi, salty places, 06 vid@039° 23' 977" N 42° 28' 114" E, 1587 m, LFM13Th. (Halofit)

Salsola kaliL. subsptragus(L.) Nyman

Mus: Malazgirt, Bahge Tuzlasi, salty places, 06 vid@039° 23' 977" N 42° 28' 114" E, 1587 m, LFM83Th. (Halofit)

S. ruthenicalljin

Mus: Malazgirt, Bahge Tuzlasi, salty places, 23 viiD8, 39° 24' 018" N 42° 28' 179" E, 1579 m, LFA02, Hc.

S. canescenéMoq.) Boiss.

Mus: Malazgirt, Karincali valley, rocky places, 262006, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEB88, Ir.-Tur., Kh.

A Petrosimonia squarros&Schrenk) Bunge

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2274, Th. (Halofit)

AMARANTHACEAE

Amaranthus retroflexusL.

Mus: Malazgirt, Bahce (Seydan) lake surroundings, gateices, 23 viii 2006, 39° 23' 366" N 42° 29' 0&2 1686 m, LFM 2460, Th.
A. albuslL.

Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02.09.289721' 439" N 42° 15' 293" E, 1489 m, LFM 36TH,

ELATINACEAE
Elatine alsinastrumL.
Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadow-swamp, 18.08.2807,18' 379" N 42° 25' 858" E, 1969 m, LFM 34€7,

HYPERICACEAE (GUTTIFERAE)

Hypericum lysimachioide®oiss. & Noé varlysimachioides
Mus: Malazgirt, Karincali village surroundings, stepfé.07.2007, 39° 22' 564" N 42° 15' 556" E, 1698 FM 3290, Ir.-Tur., Hc.
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H. elongatumLedeb. subspelongatum

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 22' 796" N 42° 17' 676" E, 1769 m, LFM 28®5Tur., Hc.

H. lydium Boiss.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2203, Hc.

H. helianthemoidegSpach) Boiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2276, Ir.-Tur., Hc.
H. scabrumL.

Mus: Malazgirt, Lalada, steppe-fallowing lands, 18.08.2007, 39° 17' M32° 23' 599" E, 2055 m, LFM 3546, Ir.-Tur., Kh.

H. formosissimumTakht.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1315, Ir.-Tur., Kh.

H. tetrapterumFr.

Mus: Malazgirt, between Y. Kicik and A.Kicik villagesteppe, 17 vii 2006, 39° 13' 088" N 42° 24' O3'650 m, LFM 2055, Hc.

H. perforatumL.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 883, Hc.

MALVACEAE

Malva sylvestrid_.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBR69, Hc.
Alcea setosgBoiss.) Alef.

Mus: Malazgirt, Bahge (Seydan) lake surroundings,se@3 viii 2006, 39° 23' 366" N 42° 29' 082"1686 m, LFM 2432, E. Med., Hc.

A. apterocarpgFenzl) Boiss.

Mus: Malazgirt, between Belam and Sirtduizi villages, steppe, 02.09.2007239439" N 42° 15' 293" E, 1489 m, LFM 37E¥D., Ir.-Tur., Hc.“LC”
A. kurdica (Schitr) Alef.

Mus: Malazgirt, 1 km N of Kardger village, steppe, 06 vii 2006, 39° 21' 865" & 25' 337" E, 1672 m, LFM 1439, Ir.-Tur., H¥U”

LINACEAE

Linum mucronatumBertol subsporientale (Boiss.) P.H. Davis

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2Z" N 42° 17' 842" E, 1702 m, LFM 2900, K¥U”
L. mucronatumBertol subsparmenum(Bordz.) P.H. Davis

Mus: Malazgirt, ,10 km to to Aktuzla, steppe, 05 vDBQ 39° 16' 666" N 42° 17' 276" E, 1612 m, LFM 7®.-Tur., Kh.

L. flavum L. subspscabrinerve(P.H. Davis) P.H. Davis

135

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 108END., Ir.-Tur., Kh.“LC”

AL. unguiculatum P.H. Davis

Mus: Malazgirt, N of Kazgolu, steppe, 23 vi 2006, 29° 604" N 42° 21' 882" E, 1830 m, LFM 11E3D., Ir.-Tur., Hc.“LC”
L. meletonisHand.-Mazz.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 2808 Tur., Hc.

L. austriacumL. subspaustriacum

Mus: Malazgirt, 3 km to Karagdz village, steppe, 302@06, 39° 19' 846" N 42° 13' 808" E, 1623 mM_F120, Hc.

GERANIACEAE

Geranium lucidumL.

Mus: Malazgirt, NW of Kogali village ,fields, 2 iv 2@) 39° 21' 925" N 42° 29' 772" E, 1742 m, LFM OPB.

G. tuberosunL. subsptuberosum

Mus: Malazgirt, Yaprakli village surroundings, field&] v 2006, 39° 21' 031" N 42° 15' 978" E, 1591.FM 311, Cr.

G. stepporunP.H. Davis

Mus: Malazgirt, Bademdozi village surroundings, meadd®s05.2007, 39° 24' 712" N 42° 26' 095" E, 1#66.FM 2687, Ir.-Tur., Cr.
G. sylvaticumL.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2192, Eu.-Sib., Hc.

G. collinum Stephan ex Willd.

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18.08.2007, 39° 16' 951" N 42° 23" E01848 m, LFM 3627, Cr.
G. pratense.. subspfinitimum (Woronow) Knuth

Mus: Malazgirt, 3 km NW of Hasanga village, streamside, 23 viii 2006, 39° 22' 3RBA2° 29' 748" E, 1743 m, LFM 2355, Hc.
Erodium absinthoidedNilld. subsp.absinthoides

Mus: Malazgirt, Beypinari village surroundings, stepp#.05.2007, 39° 24' 310" N 42° 23' 563" E, 1#1.FM 2778 END., Ir.-Tur., Hc.“LC”
E. absinthoidedWilld. subsp.armenum(Trautv.) P.H.Davis

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2°974" E, 1798 m, LFM 2767, Ir.-Tur., Hc.

ZYGOPHYLLACEAE
Tribulus terrestrisL.
Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02.09.289721' 439" N 42° 15' 293" E, 1489 m, LFM 3688,

RUTACEAE
Haplophyllum ptilostylumSpach
Mus: Malazgirt, Bahge tuzlasi surroundings, steppeyiDB006, 39° 25' 035" N 42° 27' 201" E, 1724URM 1389, Ir.-Tur., Kh.

ACERACEAE
Acer tataricumL.
Mus: Malazgirt, Karincali valley, streamside, 26.1@@039° 21' 456" N 42° 15' 582" E, 1552 m, LFNF25Fh.

RHAMNACEAE

A Frangula alnus Mill. subsp.alnus

Mus: Malazgirt, Kardgler village, Saritastream, streamside, 08.09.2007, 39° 20' 827" N242080" E, 1696 m, LFM 3797, Eu.-Sib., Fh.
Rhamnus catharticud.. var. catharticus

Mus: Malazgirt, S of Kardger village, inside of the valley-humid places, 162006, 39° 19' 088" N 42° 26' 703" E, 1800LRM 1684, Eu.-Sib., Fh.
R. kurdicusBoiss. & Hohen.

Mus: Malazgirt, Karincal village valleys, steppe,\ii72006, 39° 17" 410" N 42° 23' 353" E, 1904UAM 1914, Ir.-Tur., Fh.

FABACEAE

A Genista tinctorial.

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥2%621" E, 1744 m, LFM 3246, Eu.-Sib., Kh.
Astragalus densifoliud.am. subspdensifolius

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 280" N 42° 27' 019" E, 1811 m, LFM 1658, Ir.-Tih. Det: Z. Ayta¢ & M. Ekici
A. macrostachy®C.

Erzurum: Karagoban, Karakol, Karagéz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 1011, Ir.-Tur., Hc.

A. macrourusFisch. & C.A. Mey.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3139;Tlur., Hc. Det: Z. Aytac & M. Ekici
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A. fraxinifolius DC.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3142 Twr., Kh.

A. christianusL.

Mus: Malazgirt, 1 km to A. Kicik village, steppe, 18.2007, 39° 14' 899" N 42° 22' 092" E, 1589 m\ILF654, Kh.

A. angustiflorusK. Koch subspangustiflorus

Mus: Malazgirt, W of Kazgéli village, fields, 23 vi @8, 39° 20' 004" N 42° 21' 608" E, 1800 m, LFM8Q2Ir.-Tur., Kh.

A. fraxinella Bunge

Mus: Malazgirt, W of Kaz golu village, steppe, 10.080Z, 39° 20' 706" N 42° 21' 500" E, 1764 m, LFO83, Ir.-Tur., Kh.

A. brachycalyxFisch.

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), see(f{i.08.2007, 39° 15' 250" N 42° 03' 700" E, 52089 LFM 3362, Ir.-Tur., Kh.

A. gummifer Labill.

Mus: Malazgirt, 3 km NW of Hasanpa village, steppe, 23 viii 2006, 39° 22' 323" N 29' 748" E, 1743 m, LFM 2317, Ir.-Tur., Kh.

A. microcephaluswilld.

Mus: Malazgirt, N of Kazgélu, steppe, 23 vi 2006, 29 604" N 42° 21' 882" E, 1830 m, LFM 1126,Tur., Kh.

A. pycnocephalus-isch. varpycnocephalus

Mus: Malazgirt, 1 km N of Kardgder village, steppe, 06 vii 2006, 39° 21' 865" 2f 25' 337" E, 1672 m, LFM 1438, Ir.-Tur., Kh.

A. amblolepisFisch.

Mus: Malazgirt, 3 km to Karagdz village, steppe, 302@06, 39° 19' 846" N 42° 13' 808" E, 1623 mM_F110, Ir.-Tur., Kh.

A. wartoensisBoiss.

Mus: Malazgirt, 2 km to to A. Kicik village, steppel. Lii 2006, 39° 15' 220" N 42° 22' 839" E, 1642LFM 1696, Kh.

AA. lagowskiiTrautv.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1607, Kh.

A. lagurus Willd.

Mus: Malazgirt, betweeilyikomsu and Kirimkaya village surroundings (Radar), segffii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5289 LFM 3360, Ir.-Tur., Kh.

A. brachypodusBoiss.

Mus: Malazgirt, S of Kardger village, steppe, 06 vii 2006, 39° 20' 460" 2 27' 019" E, 1800 m, LFM 1304, Ir.-Tur., Kh.

A. halicacabusLam.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 2451830 m, LFM 3080, Ir.-Tur., Kh.

A. macrocephalugVilld. subsp finitimus (Bunge) Chamb.

Mus: Malazgirt, 1 km N of Kuruca village, steppe, 2007, 39° 21' 838" N 42° 24' 046" E, 1710 m\ILBO61, Ir.-Tur., Kh.

A. echinopsAucher ex Boiss.

Mus: Malazgirt, S of Laladavillage, roadside-meadow, 23 vi 2006, 39° 18'48(12° 25' 098" E, 1650 m, LFM 1148b, Kh.

A. odoratusLam.

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 "M 3110, Kh.

A. xylobasisFreyn & Bornm. varangustus(Freyn & Sint.) Freyn & Bornm.

Mus: Malazgirt, Karagdz village surroundings, stepp@06.2007, 39° 17' 380" N 42° 06' 427" E, 15832 FM 3096,END., Ir.-Tur., Kh.“LC”

A. onobrychioidedM. Bieb.

Mus: Malazgirt, ,10 km to to Aktuzla, steppe, 05 vDBQ39° 16' 666" N 42° 17' 276" E, 1612 m, LFMs 8R&h. “VU”

A. arguricusBunge

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgélu road, steppe, 23 vi 2006, 39° 21' 21612R120' 024" E, 1760 m, LFM 1115, Ir.-Tur., KhU"

A. xerophilusLedeb.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 87END., Ir.-Tur., Kh.“LC”

A. bicolor Lam.

Mus: Malazgirt, south slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 2967, lurT Kh.

A. fragransWilld.

Mus: Malazgirt, Sirtdiizi village surroundings, stepp,05.2007, 39° 27' 105" N 42° 23' 465" E, 1851 FM 2747, Ir.-Tur., Kh.

A. tigridis Boiss.

Mus: Malazgirt, 2 km to Karagdz village, steppe, 302006, 39° 19' 651" N 42° 13' 112" E, 1647 mM_E250, Ir.-Tur., Kh.

A. campylosem#oiss. subspcampylosema

Mus: Malazgirt, Kardsler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1592; MMalazgirt, Y. Kicik village surroundings, steppe,
17 vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1903, END., Ir.-Tur., Kh.“LC”"

A. campylosem&oiss. subspnigripilis Hub.-Mor. & Chamb.

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17' 380" N 42° 06' 427" E, 158BR# 3189,END., Ir.-Tur., Kh.“LC"

A. subrobustusBoriss.

Mus: Malazgirt, Hasanpa village surroundings, steppe, 21.05.2007, 39824" N 42° 29' 758" E, 1746 m, LFM 2728, Ir.-Tuth.

A. aucheriBoiss.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 2842Tur., Kh.

Oxytropis lupinoidesGrossh.

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1052, Ir.-Tur., Kh.

Glycyrrhiza glabral. var. glabra

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" 2f 25' 537" E, 1672 m, LFM 1348a, Hc.

G. glabralL. var. glandulifera (Waldst. & Kit Tan) Boiss.

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" &f 25' 537" E, 1672 m, LFM 1348b; Erzurum: KaragmbKirmizi Tuzla surroundings, steppe,
30 vii 2006, 39° 17' 412" N 42° 06' 330" E, 15@6LFM 2290, Hc.

Cicer echinospermun.H. Davis

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 15H\D., Ir.-Tur., Th.“VU”

Vicia craccal. subspcracca

Mus: Malazgirt, SE of Laladavillage, Salix caprea community, 18.08.2007, 38°aB1" N 42° 23' 682" E, 1861 m, LFM 3532, Eib-SHc.

V. craccal. subspstenophyllaVel.

Mus: Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' 949#2° 23' 599" E, 2055 m, LFM 3547, Hc.

V. cappadocicadoiss. & Bal.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 2808,

AV. assyriacaBoiss.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1609, Ir.-Tdrh.

A V. michauxii Spreng. varstenophyllaBoiss.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089¢ 23' 028" N 42° 17' 045" E, 1590 m, LFM 27®ZTur., Th.

A V. pannonicaCrantz varpannonica

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2755, Th.

V. sativaL. subspnigra (L.) Ehrh. varnigra

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 1788,

Lens montbretii(Fisch. & C.A. Mey.) P.H. Davis

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1591, Th.

L. orientalis (Boiss.) Hand.-Mazz.

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4%¥2" E, 1663 m, LFM 951, Th.

Lathyrus pallescengM. Bieb.) K. Koch

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 2991, Hc.
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L. cyaneus(Steven) K. Koch vampinnatus P.H. Davis

Mus: Malazgirt, Sirtdiizi village surroundings, stepp®05.2007, 39° 27" 105" N 42° 23' 465" E, 1851FM 2738,END., Hc. “NT”

L. boissieriSirj.

Mus: Malazgirt, Bahce (Seydan) lake surroundings, read5.09.2007, 39° 23' 294" N 42° 28' 775" B38.6, LFM 3779, Ir.-Tur., Hc.

L. layardii J. Ball ex Boiss.

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 29&&\D., Ir.-Tur., Hc.“VU”

L. ciceralL.

Mus: Malazgirt, W of Kaz golu village, meadows, 102®)7, 39° 20" 706" N 42° 21' 500" E, 1764 m, LBO8B3, Th.

AL. sativusL.

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1539, Th.

Pisum sativumL. subspsativumvar. arvense(L.) Poir.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 28%f,

Ononis arvensid..

Mus: Malazgirt, Kardsgler village, humid alluvial places, 06 vii 2006,°380' 460" N 42° 27' 019" E, 1811 m, LFM 1496,-Bib., Hc.

Trifolium repensL. var.repens

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18.08.2007, 39° 16' 951" N 42° 23" 0848 m, LFM 3621, Hc.

T. ambiguumM. Bieb.

Mus: Malazgirt, S of Kuruca village, rush bed-marshgce, 23 vi 2006, 39° 19' 950" N 42° 23' 7491670 m, LFM 1160, Hc.

T. campestreSchreb.

Mus: Malazgirt, W of Kazgélu village, streamside-wédges, 23 vi 2006, 39° 20' 004" N 42° 21' 6081FEL0 m, LFM 1256, Th.

T. fragiferum L. var. fragiferum

Mus: Malazgirt, N of Bahge village 300 m, streamsigig viii 2006, 39° 21' 542" N 42° 27' 897" E, 1687LFM 2415, Hc.

T. fragiferum L. var. pulchellum Lange

Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadow-swamp, 18.08.2807,18' 379" N 42° 25' 858" E, 1969 m, LFM 3482,

T. pratensel. var. pratense

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 3013, Hc.

T. trichocephalumM. Bieb.

Mus: Malazgirt, 1 km SW of Kuruca village, humid meadp 23 vi 2006, 39° 21' 177" N 42° 21' 813" E3A8n, LFM 1194, Hc.

T. arvensel. var. arvense

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥®%21" E, 1744 m, LFM 3258b, Th.

Melilotus officinalis (L.) Desr.

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 964, Hc.

M. albaDesr.

Mus: Malazgirt, 2 km SW of Kuruca village, stream sidé vii 2006, 39° 21' 434" N 42° 21' 448" E, @86, LFM 1821, Hc.

Trigonella velutinaBoiss.

Erzurum: N of Karagoban, Kirnmkaya villages, Glizdla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 828, Ir.-Tur., Th.

T. astroidesFisch. & C.A. Mey.

Mus: Malazgirt, Bahge (Seydan) lake surroundings,se@3 viii 2006, 39° 23' 366" N 42° 29' 082"1686 m, LFM 2459, Ir.-Tur., Th.

T. monanthaC.A. Mey. subspmonantha

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 2789 Tur., Th.

Medicago lupulinaL.

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 D8, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF002, Hc.

M. x varia Martyn

Mus: Malazgirt, Karadere village surroundings, stefj#e08.2007, 39° 23' 641" N 42° 12' 306" E, 1@#5Q.FM 3424, Hc.

A Dorycnium pentaphyllumScop subsphaussknechtii(Boiss.) Gams

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥2%21" E, 1744 m, LFM 325END., Ir.-Tur., Kh.“LC”

Lotus corniculatusL. var. corniculatus

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42°723" E, 1997 m, LFM 3496, Hc.

L. corniculatusL. var. tenuifolius L.

Mus: Malazgirt, Karagoz lake surroundings, steppeyiB2006, 39° 19' 651" N 42° 13' 112" E, 1647ufM 2085, Hc.

Coronilla orientalis Miller var. orientalis

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1276, Hc.

C. variaL. subspvaria

Mus: Malazgirt, S of Kuruca village, rush bed-marsigoe, 23 vi 2006, 39° 19' 950" N 42° 23' 7491670 m, LFM 1161, Hc.

Hedysarum variumwilld.

Mus: Malazgirt, south slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 2978, |urT Kh.

H. syriacumBoiss.

Mus: Malazgirt, N of Kazgolu, steppe, 23 vi 2006, 29° 604" N 42° 21' 882" E, 1830 m, LFM 1125Tur., Kh.

H. nitidum Willd.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 106BND., Ir.-Tur., Kh.“LC”

Onobrychis cornuta(L.) Desv.

Mus: Malazgirt, W of Kaz golu village, meadows, 102®87, 39° 20' 706" N 42° 21' 500" E, 1764 m, LBO84, Ir.-Tur., Kh.

O. stenostachy&reyn subspsosnowsky{Grossh.) Hedge

Mus: Malazgirt, 1 km N of Uyanik village, steppe, 062006, 39° 22' 794" N 42° 24' 602" E, 1720 rRM_1487,END., Ir.-Tur., Hc.“VU”

O. fallax Freyn & Sint.

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°21' 232" N 42° 22' 749" E, 1682 m, LFM 1888ID., Hc. “LC"

A O. pisidicaBoiss.

Mus: Malazgirt, betweeryikomsu and Kirimkaya village surroundings (Radar), seeffii.08.2007, 39° 15' 250" N 42° 03' 700" E,5269 LFM 3348 END., Ir.-Tur.,
Hc. “NT”

O. hajastanaGrossh.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgoli road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1091, Ir.-Tur., Hc.

O. altissimaGrossh.

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 943, Hc.

0. galegifoliaBoiss.

Mus: Malazgirt, between Karincali and Yolgozler vikesy steppe, 14.07.2007, 39° 23' 133" N 42° 16' 842625 m, LFM 3312, Ir.-Tur., Hc.

O. radiata(Desf.) M. Bieb.

Mus: Malazgirt, 2 km SW of Kuruca village, steppe, 12006, 39° 21' 434" N 42° 21' 448" E, 1850URM 1827, Hc.

ROSACEAE

Cerasus microcarpgC.A. Mey.) Boiss. subsportuosa(Boiss. & Hausskn.) Browicz

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1882, Ir.-Tur., Fh.
C. mahaleb(L.) Mill. var. mahaleb

Mus: Malazgirt, Bahge (Seydan) lake surroundings, sep5.09.2007, 39° 23' 294" N 42° 28' 775" B8L&, LFM 3777, Fh.

Filipendula vulgaris Moench.

Mus: Malazgirt, S of Bastem (Uyanik) village, humiosés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2371, Eu.-Sib., Hc.

F. ulmaria (L.) Maxim
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Mus: Malazgirt, S of Kuruca village, rush bed-marshgce, 23 vi 2006, 39° 19' 950" N 42° 23' 7491670 m, LFM 1148a, Eu.-Sib., Hc.

Rubus idaeud..

Mus: Malazgirt, S of Kardger village, steppe, 06 vii 2006, 39° 20" 460" &f 27' 019" E, 1811 m, LFM 1421, Kh.

Potentilla rectal.

Mus: Malazgirt, Bastem village surroundings, humidcgls, 10.06.2007, 39° 22' 155" N 42° 24' 391"@821m, LFM 3065, Hc.

P. supinaL.

Mus: Malazgirt, Kardgler village, humid alluvial places, 06 vii 2006,°380' 460" N 42° 27' 019" E, 1811 m, LFM 1477, Hc

P. pannosaBoiss. & Hausskn.

Erzurum: N of Karagoban, Kirimkaya villages, Gliabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 847, Ir.-Tur., HYU”
P. reptansL.

Erzurum: Karagoban, Karakol, Karagéz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 987, Cr.
Agrimonia eupatoriaL.

Mus: Malazgirt, 2 km SW of Kuruca village, humid meadp 11 vii 2006, 39° 21' 434" N 42° 21' 448" B5@ m, LFM 1812, Hc.

Sanguisorba officinalisL.

Erzurum: Karagoban, Karakol, Karagéz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 988, Hc. (hidrofit)
S. minor Scop. subspminor

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizaéda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 911, Hc.

S. minor Scop. subspnuricata (Spach.) Briq

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 M 3226, Hc.

Rosa pisiformis(Christ.) D. Sosn

Mus: Malazgirt,lyikomsu village surroundings, humid slopes, 14.07.2007,25' 255" N 42° 13' 997" E, 1707 m, LFM 33BOID., Ir.-Tur., Fh.“NT”
R. foetidaJ.Herm.

Mus: Malazgirt, Karadere village surroundings, stef#e08.2007, 39° 23' 641" N 42° 12' 306" E, 1@5QFM 3395, Fh.

R. hemisphaerical.Herm.

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), ségiiii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5200 LFM 3351, Fh.
R. pimpinelifolia L.

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1963, Fh.
R. pulverulentaM.Bieb.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.208° 19' 936" N 42° 28' 281" E, 1808 m, LFM 37BB.

R. ibericaSteven

Mus: Malazgirt, Karincali valley, steppe, 26.10.20885 21' 456" N 42° 15' 582" E, 1552 m, LFM 25Bh,

R. montanaChaix subspworonowii (Lonacz.) O.Nilson

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1882, Fh.
R. caninaL.

Mus: Malazgirt, between Belam and Sirtduizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 36BH4,

Cotoneaster nummularidisch. & C.A. Mey.

Mus: Malazgirt, Karincali valley, steppe, 08.09.2089¢ 22' 275" N 42° 17' 757" E, 1729 m, LFM 388,

Crataegus pentagyn®aldst. & Kit. ex Willd.

Mus: Malazgirt, 2 km to Karagoz village, steppe, 302606, 39° 19' 651" N 42° 13' 112" E, 1647 mM_E235, Eu.-Sib., Fh.

C. meyeriPojark

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2" N 42° 17' 842" E, 1702 m, LFM 2912, Ir.cTdrh.
C. monogynalacg.subspnonogyna

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 3301676 m, LFM 2216, Fh.

C. monogynalacq.subsmazarella(Gris.) Franco

Mus: Malazgirt, Lalada, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 371997 m, LFM 3475, Fh.

Malus sylvestrigMill. subsp.orientalis (A. Uglitzkich) Browicz var.orientalis

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2470, Fh.

Pyrus elaeagnifoliaPall. subspkotschyana(Boiss.) Browicz

Mus: Malazgirt, Sirtdiizi village surroundings, stepp,05.2007, 39° 27' 105" N 42° 23' 465" E, 1851 FM 2744, Fh.

LYTHRACEAE

Lythrum salicarialL.

Mus: Malazgirt, between Belam and Sirtduizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 36E8,-Sib., Hc.
L. hyssopifoliaL.

Erzurum: 2 km to Kirmizi Tuzla, edge of pool, 302006, 39° 17' 947" N 42° 06' 245" E, 1669 mM_E168, Th.

ONAGRACEAE

Epilobium angustifoliumL.

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2477, Hc.

E. hirsutumL.

Mus: Malazgirt, 3 km NW of Hasanpa village, streamside, 23 viii 2006, 39° 22' 3RB42° 29' 748" E, 1743 m, LFM 2357, Hc.

E. minutiflorum Hausskn.

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18.08.2007, 39° 16' 951" N 42° 23" E01848 m, LFM 3623, Hc.

HALORAGIDACEAE
Myriophyllum spicatumL.
Mus: Malazgirt, Bahce (Seydan) lake, in the wateryii2006, 39° 23' 366" N 42° 29' 082" E, 1686LtAM 2429, Hc. (Hidrofit)

CUCURBITACEAE
Bryonia asperaSteven ex Ledeb.
Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3602, Hc.

CRASSULACEAE

Phedimus obtusifoliugC.A. Mey.) 't Hart

Mus: Malazgirt, Yolgozler plateau, steppe, 29 v 2088, 23' 413" N 42° 15' 562" E, 1691 m, LFM 62Cb,

Sedum subulatun{C.A. Mey.) Boiss.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 891, Hc.

S. lydiumBoiss.

Erzurum: N of Karagoban, Kirimkaya villages, Glizabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 825, Hc.
Rosularia sempervivuniM. Bieb.) A. Berger subsikurdica Eggli

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 906, Ir.-Tur., Hc.

APIACEAE

Actinolema macrolemaoiss.

Mus: Malazgirt, between Uyanik and Bahge villagesppée 06 vii 2006, 39° 22' 794" N 42° 24' 602'1E37 m, LFM 1472, Ir.-Tur., Th.
A. eryngioidesFenz|
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Mus: Malazgirt, W of Kazgélu village, fields, 23 vi 26, 39° 20' 004" N 42° 21' 608" E, 1730 m, LFM841Ir.-Tur., Th.

Eryngium wanaturiWoronow

Mus: Malazgirt, 3 km to Karagdz village, steppe, 302006, 39° 19' 846" N 42° 13' 808" E, 1623 mM_F128a, Ir.-Tur., Hc'VU”

E. billardieri Delar.

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 2178, IurT Hc.

Chaerophyllum macrospermurtSpreng.) Fisch. & C.A. Mey.

Mus: Malazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' B)71'997 m, LFM 3483, Ir.-Tur., Hc.

C. bulbosumL.

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1580, Eu.-S@r.

C. angelicifoliumM. Bieb.

Mus: Malazgirt, road surroundings from Karincali wijato Kaz Lake, stream side, 17 vii 2006, 39° P4"MN 42° 24' 165" E, 1646 m, LFM 1920, Eux., Hc.

C. crinitum Boiss.

Mus: Malazgirt, Karadere village surroundings, stefiieP8.2007, 39° 23' 641" N 42° 12' 306" E, 1@#5QFM 3387, Ir.-Tur., Cr.

Grammosciadium daucoideBC.

Mus: Malazgirt, Laladg surroundings, meadows, 12.05.2007, 39° 18' 2642N\23' 248" E, 1989 m, LFM 2664, Ir.-Tur., Hc.

G. platycarpumBoiss. & Hausskn.

Mus: Malazgirt, N of Kazgolu, steppe, 23 vi 2006, 29° 604" N 42° 21' 882" E, 1830 m, LFM 1129,Tlur., Hc.

G. pterocarpunmBoiss.

Mus: Malazgirt, between Y. Kicik and A.Kicik villagestony slopes, 17 vii 2006, 39° 13' 088" N 42°®2B" E 1650 m, LFM 2061, Ir.-Tur., Hc.

Anthriscus nemorosgM. Bieb.) Spreng.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" B4 m, LFM 091, Hc.

Scandix ibericaM. Bieb.

Mus: Malazgirt, south slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 2984, Th.

S. pecten-venerik.

Mus: Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' 943#2° 23' 599" E, 2055 m, LFM 3551, Th.

Bifora radians M. Bieb.

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 960, Th.

Scaligeria glaucescenDC.) Boiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2215, Hc.

Smyrniopsis aucherBoiss.

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°21' 232" N 42° 22' 749" E, 1682 m, LFM 1802 Tlur., Hc.

Bunium paucifolium DC. var.paucifolium

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1589, Cr.

B. microcarpum(Boiss.) Freyn subspnicrocarpum

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1870, Hc.

B. microcarpum(Boiss.) Freyn subsppourgai (Boiss.) Hedge & Lamond

Mus: Malazgirt, 3 km NW of Hasanga village, humid slopes, 23 viii 2006, 39° 22' 3RB42° 29' 748" E, 1743 m, LFM 2322, Hc.

Pimpinella corymbosdoiss.

Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850LAM 1825, Ir.-Tur., Hc.

P. oliveroidesBoiss. & Hausskn.

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1283, Hc.

P. saxifragalL.

Mus: Malazgirt, betweeilyikomsu and Kirimkaya village surroundings (Radar), segffji.08.2007, 39° 15' 250" N 42° 03' 700" E, 5289 LFM 3342, Hc.

P. anthriscoidesBoiss. varanthriscoides

B9 Mus: Malazgirt, S of Laladavillage, meadow, 23 vi 2006, 39° 18' 450" N 48° @98" E, 2000 m, LFM 1169; B9 MuMalazgirt, S of Kardger village, streamside,
06 vii 2006, 39° 20' 460" N 42° 27' 019" E, 184,1LFM 1423, Ir.-Tur., Hc.

P. peucedanifoligFisch. ex Ledeb.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 18.08.2007, 39° 16' 951" N 42° 23' 14’888 m, LFM 3634, Ir.-Tur., Hc.

Sium sisarumL. var. lancifolium (M.Bieb.) Thell.

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18.08.2007, 39° 16' 951" N 42° 23" E401848 m, LFM 3622, Hc.

Seseli petraeunM. Bieb.

Mus: Malazgirt, 2 km to A. Kicik village, steppe, 1il 006, 39° 15' 220" N 42° 22' 839" E, 1642 AfM.1697, Eux (mt.), Hc'VU” Det: H. Duman

S. peucedanoide@M. Bieb.) Koso-Pol.

Mus: Malazgirt, between Karincali village and Kaz |akeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1929, Eu.-Sib., Hc.

Oenanthe silaifoliaM. Bieb.

Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadow-swamp, 18.08.2807,18' 379" N 42° 25' 858" E, 1969 m, LFM 3488,

Oe. sophiaeSchischk.

Mus: Malazgirt, SE of Laladavillage, Salix caprea community, 18.08.2007, 38°9B81" N 42° 23' 682" E, 1861 m, LFM 3516, Hc.

Prangos pabulariaLindl.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1336, Hc.

Heptaptera anisoptergdDC.) Tutin

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1541, Hc.

H. anatolica(Boiss.) Tutin

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 D8, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF889, Hc.

Hippomarathrum microcarpum(M. Bieb.) Fedtsch.

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2372, Hc.

Bupleurum rotundifolium L.

Mus: Malazgirt, between Uyanik and Bahge villagesppée 06 vii 2006, 39° 22' 794" N 42° 24' 602'1E37 m, LFM 1463, Th.

B. croceumFenz|

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42723" E, 1997 m, LFM 3492, Ir.-Tur., Th.

Apium nodiflorum (L.) Lang

Mus: Malazgirt, Hasanpa village 3 km forward, stream-bed, 23 viii 20085 22' 323" N 42° 29' 748" E, 1743 m, LFM 248¢, H

ACicuta virosal.

Mus: Malazgirt, Kazgélu village surroundings, meadddw2 2006, 39° 20" 004" N 42° 20' 648" E, 1800LfFM 1139, Hc."DD” Det: H. Duman

There is not a certain information in the floraTafrkey about the distribution and locality 6f virosa According to The Flora of Turkey, it was probalolyllected
between Erzurum and Trabzon. In the present stliave first reported the certain locality of speci

Falcaria vulgaris Bernh.

Mus: Malazgirt, 3 km to Karagoz village, roadside 802006, 39° 19' 846" N 42° 13' 808" E, 1623LHAM 2122, Hc.

F. falcarioides(Bornm. & Wolff) Wolff

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°20' 692" N 42° 23' 296" E, 1705 m, LFM 176¢, H

Ferula communisL. subsp.communis

Mus: Malazgirt, 3 km to Karagoz village, roadside 802006, 39° 19' 846" N 42° 13' 808" E, 1623LHAM 2107, Hc.

F. orientalis L.

Mus: Malazgirt, 1 km N of Uyanik village, steppe, 062006, 39° 22' 794" N 42° 24' 602" E, 1720 rAM-1482, Ir.-Tur., Hc.

F. rigidula DC.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2195, Ir.-Tur., Hc.
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AF. huber-morathii Pggmen

Mus: Malazgirt, S of Kardger village, inside of the valley-humid places,\@562006, 39° 19' 088" N 42° 26' 703" E, 1800UfM 1687,END., Ir.-Tur., Hc.“EN" Det:
A. Duran

A Ferulago setifoliaK. Koch

Mus: Malazgirt, between Sarigdl and Ggilavillage, steppe, 18.08.2007, 39° 17' 302" N 2@&' 470" E, 1950 m, LFM 3601, Ir.-Tur., Hc.

F. platycarpaBoiss. & Bal.

Mus: Malazgirt, Karincali village surooundings, stepp# vii 2006, 39° 22' 216" N 42° 18' 024" E, 478, LFM 1749END., Ir.-Tur., Hc.“LC”

Opopanax hispidugFriv.) Gris.

Mus: Malazgirt, 3 km to Karagdz village, steppe, 302006, 39° 19' 846" N 42° 13' 808" E, 1623 mM_F106, Hc.

Malabaila pastinacifoliaBoiss. & Bal.

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 954, Hc.

M. dasyantha(K. Koch) Grossh.

Mus: Malazgirt, south slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 2969, |urT Hc.

M. secaculBanks & Sol.

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 "M 3188, Cr.

Heracleum crenatifoliumBoiss.

Mus: Malazgirt, S of Kardger village, steppe, 06 vii 2006, 39° 20' 460" 2 27' 019" E, 1811 m, LFM 143END., Hc.“NT”

H. persicumDesf.

Mus: Malazgirt, 1 km N of Kardger village, steppe, 06 vii 2006, 39° 21' 865" & 25' 337" E, 1672 m, LFM 1443, Ir.-Tur., Hc.

H. apiifolium Boiss.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizaéda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 882, Hc.

Torilis arvensis(Huds.) Link subsparvensis

Mus: Malazgirt, Bahge (Seydan) lake surroundings,se@3 viii 2006, 39° 23' 366" N 42° 29' 082"1686 m, LFM 2475, Th.

T. leptophylla(L.) Rchb.

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1046, Th.

Astrodaucus orientaligL.) Drude

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1675, Th.

Caucalis platycarpus..

Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850uRM 1833, Th.

Turgenia latifolia (L.) Hoffm.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 1788,

Lisaea papyrace®oiss.

Mus: Malazgirt, Bahge tuzlasi surroundings, steppeyiDB006, 39° 25' 035" N 42° 27' 201" E, 1724URM 1395, Ir.-Tur., Th.

L. strigosa(Banks & Sol.) Eig

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1663, Ir.-Turh.

Daucus carotal.

Mus: Malazgirt, 3 km W of Hasanga village, Salix caprea community, wet meadowsyiR2006, 39° 22' 323" N 42° 29' 748" E, 1743UtAM 2423, Hc.

VALERIANACEAE

Valeriana sisymbriifoliavahl.

Mus: Malazgirt, 1 km SW of Kuruca village, humid meadp 23 vi 2006, 39° 21' 177" N 42° 21' 813" E3A8n, LFM 1204, Hc.
V. officinalis L.

Mus: Malazgirt, S of Laladavillage (1 km), meadows, 23 vi 2006, 39° 18' 4B8042° 25' 095" E, 2000 m, LFM 1164, Hc.
Valerianella oxyrhynchaFisch. & C.A. Mey.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 161, Th.

V. cymbicarpaC.A. Mey.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089¢ 23' 028" N 42° 17' 045" E, 1590 m, LFM 2849Tur., Th.

DIPSACACEAE

Dipsacus laciniatud..

Mus: Malazgirt, Kardgler village, Saritastream, streamside, 08.09.2007, 39° 20' 827" N242080" E, 1696 m, LFM 3802, Hc.
Cephalaria aristatak. Koch

Mus: Malazgirt, SE of Laladavillage, Salix caprea community, 18.08.2007, 38°aB1" N 42° 23' 682" E, 1861 m, LFM 3533, Th.
C. syriaca(L.) Schrader

Mus: Malazgirt, W of Kazgélu village, fields, 23 vi 26, 39° 20' 004" N 42° 21' 608" E, 1730 m, LFM81ATh.

C. speciosaoiss. & Kotschy

Mus: Malazgirt, 3 km NW of Hasanpa village, steppe, 23 viii 2006, 39° 22' 323" N 29' 748" E, 1743 m, LFM 231BND., Ir.-Tur., Hc.“LC”
C. hirsuta Stapf

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°21' 232" N 42° 22' 749" E, 1682 m, LFM 1799;Tlur., Hc.

C. proceraFisch. & Lall.

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" 2 25' 537" E, 1672 m, LFM 1364, Ir.-TuHc.

C. sparsipilosaMatthews

Mus: Malazgirt, SE of Laladavillage, around Sarigél, steppe, 18.08.2007, 3319" N 42° 25' 858" E, 1969 m, LFM 34&\D., Ir.-Tur., Th.“NT”
C. microcephalaBoiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2219, Ir.-Tur., Hc.
Scabiosa argentea.

Mus: Malazgirt, between Y. Kicik and A.Kicik villagesteppe, 17 vii 2006, 39° 13' 088" N 42° 24' 03650 m, LFM 2071, Hc.

S. micranthaDesf.

Mus: Malazgirt, Karincali valley, steppe, 26.10.2088¢ 21' 456" N 42° 15' 582" E, 1552 m, LFM 25R8,

S. bicolorKotschy

Mus: Malazgirt, N of Kazgolu, steppe, 23 vi 2006, 29° 604" N 42° 21' 882" E, 1830 m, LFM 1127, Th.

S. persicaBoiss.

Mus: Malazgirt, ,10 km to to Aktuzla, steppe, 05 vDBQ 39° 16' 666" N 42° 17' 276" E, 1612 m, LFN88TIh.

S. rotataM. Bieb.

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 980, Th.
A Pterocephalus brevi€oulter

Mus: Malazgirt, between Aktuzla and Yaprakl villagéeppe, 26.05.2007, 39° 20' 895" N 42° 15' 948I'5H7 m, LFM 2785, THVU”

ASTERACEAE (COMPOSITAE)

Bidens tripartital.

Mus: Malazgirt, Kardgler village, Saritastream, streamside, 08.09.2007, 39° 20' 827" N242080" E, 1696 m, LFM 3791, Hc.
Xanthium spinosumL.

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1605, Th.

X. strumariumL. subspstrumarium

Mus: Malazgirt, 300 m N of Bahce village, streamsigig viii 2006, 39° 21' 542" N 42° 27' 897" E, 1687LFM 2407, Th.

X. strumariumL. subsp.cavanillesii(Shouw) D.L6ve & P.Danserau
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Mus: Malazgirt, Y.Kicik village surroundings, weed$.08.2007, 39° 17' 541" N 42° 23' 465" E, 1911k 3647, Th.

Inula helenium L. subsp.orgyalis(Boiss.) Grierson

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2479END., Eux., HC.“NT”

I. helenium L. subsppseudoheleniunGrierson

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46D42° 27' 019" E, 1800 m, LFM 1338; MWMalazgirt, S of Kardger village, streamside, 06
vii 006, 39° 20' 460" N 42° 27' 019" E, 1800 riM.1710, Ir.-Tur., Hc.

I. macrocephalaBoiss & Kotschy

Mus: Malazgirt, N of Kuruca village, drying meadows| kenari, 23 viii 2006, 39° 21' 826" N 42° 2368, 1722 m, LFM 2304&ND. Ir.-Tur., Hc.“VU”

I. discoideaBoiss.

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥2%21" E, 1744 m, LFM 3252; MuMalazgirt, SE of Laladavillage,
around Sarigdl, steppe, 18.08.2007, 39° 18' 3782N25' 858" E, 1969 m, LFM 3444; Mwalazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 7"
1997 m, LFM 3482; Mgt Malazgirt, SE of Lalada village, Salix caprea community, 18.08.2007, 38° 931" N 42° 23' 682" E, 1861 m, LFM 3508; fMu
Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' 9M942° 23' 599" E, 2055 m, LFM 3542-LFM 3553; dMMalazgirt, between Sarigdl and
Golagih village, steppe, 18.08.2007, 39° 17' 302" N 28' 470" E, 1950 m, LFM 3595; MuMalazgirt, NW of Hasanpa village (Karagélmez district), steppe,
05.09.2007, 39° 19' 936" N 42° 28' 281" E, 1808 M 3729; My: Malazgirt, 1 km to Kuruca village, steppe, 082007, 39° 21' 831" N 42° 23' 812" E, 1711 m,
LFM 3817,END., Ir.-Tur., Hc."VU”

The species was recorded only in B8 square in Binigdp to now. We have determined that the species &alistribution in 8 different localities in our study area
(B9 square). Therefor, we have categorised the spes as VU instead of DD.

. salicina L.

Mus: Malazgirt, 2 km SW of Kuruca village, humid meadn 11 vii 2006, 39° 21' 434" N 42° 21' 448" B5Q@ m, LFM 1811; Mg Malazgirt, S of Bastem (Uyanik)
village, humid slopes, 23 viii 2006, 39° 22' 13942° 24' 288" E, 1648 m, LFM 2513, Euro-Sib., Hc.

I. oculus-christi L.

Mus: Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' 94912° 23' 599" E, 2055 m, LFM 3545, Euro-Sib.2, H

. britannica L.

Mus: Malazgirt, 300 m N of Bahce village, steppe, 882006, 39° 21' 542" N 42° 27' 897" E, 16371thM 2414, Eu.-Sib., Hc.

|. aucheranaDC.

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2189, Ir.-Tur., Hc.

Pulicaria vulgaris (L.) Gaertner

Mus: Malazgirt, Kardsgler village surroundings, stream bed, 08.09.2007,23"' 037" N 42° 26' 662" E, 1669 m, LFM 3788,-Bib., Th.

P. armenaBoiss. & Kotschy

Erzurum: SE of Karagoban, river surroundings, meeddrying up in summer, 30 vii 2006, 39° 20" 2R6%42° 05' 803" E, 1533 m, LFM 2153 MuMalazgirt, Bahce
(Seydan) lake surroundings, streamside, 23 vii62@9° 23' 366" N 42° 29' 082" E, 1686 m, LFM 23BND.?, Ir.-Tur., ThLC”"

Helichrysum pallasii(Spreng.) Ledeb

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 17RMUs: Malazgirt, 3 km to Karagdz village, roadside,\802006,
39°19'846" N 42° 13' 808" E, 1623 m, LFM 21R9Tur., Kh.

H. plicatum DC. subspplicatum

Mus: Malazgirt, 3 km to Karagoz village, roadside, 02006, 39° 19' 846" N 42° 13' 808" E, 1623 thM 2128; Mu: Malazgirt, Laladg, steppe-fallowing lands,
18.08.2007, 39° 17' 949" N 42° 23' 599" E, 2053.FM 3556, Kh.

H. plicatum DC. subsppseudoplicatun(Nabslek) P.H. Davis & Kupicha

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" 2f 25' 537" E, 1672 m, LFM 1347, Kh.

H. armeniumDC. subsparmenium

Mus: Malazgirt, 3 km NW of Hasanpa village, steppe, 23 viii 2006, 39° 22' 323" N 29' 748" E, 1743 m, LFM 2344. Ir.-Tur., Kh.

H. arenarium (L.) Moench. subspaucheri (Boiss.) P.H. Davis & Kupicha

Erzurum: NE of Karagoban, Kirimkaya villages, Gtadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 88BND.?, Ir.-Tur., Kh.“LC"

Logfia arvensis(L.) Holub.

Mus: Malazgirt, Kardgler village, Saritastream, streamside, 08.09.2007, 39° 20' 827" N242080" E, 1696 m, LFM 3798, Th.

Evax anatolicaBoiss. & Heldr.

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥2%21" E, 1744 m, LFM 3260, Ir.-Tur., Th.

Aster amellusL. subspibericus (Steven) Avet.

Mus: Malazgirt, between Karincali village and Kaz |akeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1939, Eux., Hc.

Galatella punctata(Waldst. & Kit.) Nees

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330"1R76 m, LFM 2213; Mgt Malazgirt, 3 km W of Hasanpa village,
Salix caprea community, wet meadows, 23 viii 2088, 22' 323" N 42° 29' 748" E, 1743 m, LFM 24Mus: Malazgirt, SE of Laladavillage, Salix caprea
community, 18.08.2007, 39° 18' 931" N 42° 23'6B21861 m, LFM 3517, Eu.-Sib.?, Hc.

A Crinitaria villosa (L.) Grossh.

Mus: Malazgirt, 3 km to Karagoz village, steppe, 302006, 39° 19' 846" N 42° 13' 808" E, 1623 mM.E136; Mu: Malazgirt, Karincali valley, steppe, 08.09.2007,
39°22' 275" N 42° 17' 757" E, 1729 m, LFM 3888,-Sib., Hc.

Erigeron acerL. subspacer

Mus: Malazgirt, Hasanpa village 3 km forward, stream-bed, 23 viii 20085 22' 323" N 42° 29' 748" E, 1743 m, LFM 249@, H

E. acerL. subsppycnotrichus(Vierh.) Grierson

Mus: Malazgirt, above Y. Kicik village, fields, 17 \@006, 39° 17' 410" N 42° 23' 353" E, 1904 m, LE860, Eu.-Sib., Hc.

Lacnophyllum noeanunBoiss.

Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3596, Ir.-Tur., Hc.

Psychrogeton nigromontanugBoiss. & Buhse) Grierson

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42783" E, 1997 m, LFM 3490, Ir.-Tur., Hc.

Senecio erucifoliud..

Mus: Malazgirt, 3 km NW of Hasanga village, streamside, 23 viii 2006, 39° 22' 3RBA2° 29' 748" E, 1743 m, LFM 2329, Hc.

S. molliswilld.

Mus: Malazgirt, between Hasanggaand Kardger village, streamside-rocky, 23 viii 2006, 39° 826" N 42° 23' 806" E, 1722 m, LFM 2381, Ir.kT4 Hc.

S. eriospermu®C. var.eriospermus

Mus: Malazgirt,iyikomsu village surroundings, humid slopes, 14.07.200@7,25' 255" N 42° 13' 997" E, 1707 m, LFM 3324;Tlur., Hc.

S. lorentiiHochst.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1059, Ir.-Tur., Hc.

S racemosugM. Bieb.) DC.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 17@8Tur., Hc.

S. doriiformis DC. subsporientalis (Fenzl) Mathews

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 1007, Ir.-Tur.?, Hc.

S. fluviatilis Wallr.

Mus: Malazgirt, between Hasanggaand Kardger village, streamside-rocky, 23 viii 2006, 39° 826" N 42° 23' 806" E, 1722 m, LFM 2376, Elb-SHc.“VU”

S. othonnaeM. Bieb.

Mus: Malazgirt, SE of Laladavillage, Salix caprea community, 18.08.2007, 38°aB1" N 42° 23' 682" E, 1861 m, LFM 3511, Eib-SHc.

S. vernalisWaldst. & Kit.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 897, Th.

Tussilago farfaralL.

Mus: Malazgirt, Guzelbaba mountain slopes, stepp@4292007, 39° 24' 562" N 42° 14' 536" E, 1702 VL2604, Eu.-Sib., Hc.

Eupatorium cannabiumL.
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Mus: Malazgirt, 3 km NW of Hasanpa village, streamside, 23 viii 2006, 39° 22' 3RB42° 29' 748" E, 1743 m, LFM 2356, Eu.-Sib., Hc.

Anthemis cretical. subsppontica(Willd.) Grierson

Mus: Malazgirt, SE of Laladavillage, steppe, 18.08.2007, 39° 18' 315" N 42°7D7" E, 1997 m, LFM 3537, Hc.

A. creticaL. subspalbida (Boiss.) Grierson

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 22' 796" N 42° 17' 676" E, 1769 m, LFM 2888,

AA. cretical. subspumblicata(Boiss. & A. Huet) Grierson

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, humid places, 10.06.2089; 22' 294" N 42° 17' 842" E, 1702 m, LFM 29H4it,

A. armeniacaFreyn & Sint.

Mus: Malazgirt, N of Kaz lake, steppe, 10.06.2007, 39°891" N 42° 19' 449" E, 1775 m, LFM 29&ND., Ir.-Tur., Th.“LC”"

A. tinctoria L. var. tinctoria

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2295, Hc.

AA. tinctoria L. var. discoidea(All.) DC.

Mus: Malazgirt, Karincali village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 64¢t, H

A. triumfettii (L.) All.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 412, Hc.

AA. melanolomaTrautv. subspmelanoloma

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2°974" E, 1798 m, LFM 275END., Eux., Hc.“LC”

A. coelepoda@oiss. varbourgaeiBoiss.

Mus: Malazgirt, 1 km N of Kuruca village, steppe, 2007, 39° 21' 838" N 42° 24' 046" E, 1710 m\ILBO60, Th.

Anacyclus anatolicud.. Behget & S. Almanar

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 15' 092" N 42° 18' 410" E, 155Q.FM 130,END., Ir.-Tur., Th.“CR”

Achillea schischkiniiSosn.

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1058ND., Ir.-Tur., Hc.“LC”

A. millefolium L. subspmillefolium

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1956a, Eu.-Sib., Hc.

A. nobilis L. subspneilreichii (A. Kern.) Formanek

Erzurum: N of Karagoban, Kirimkaya villages, Glabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 835, Eu.-Sib., Hc.

A. biebersteiniiAfan.

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 370, Ir.-Tur., Hc.

Tanacetum balsamitd. subspbalsamita

Mus: Malazgirt, Karadere village surroundings, stefj#e08.2007, 39° 23' 641" N 42° 12' 306" E, 1@5Q.FM 3407, Hc.

T. balsamital. subspbalsamitoidegSch. Bip.) Grierson

Mus: Malazgirt, Kardgler village, humid alluvial places, 06 vii 2006,°380"' 460" N 42° 27' 019" E, 1811 m, LFM 1678, Hc

AT. aucheranum(DC.) Sch. Bip.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 859, Ir.-Tur., Hc.

AT. cadmeum(Boiss.) Heywood subspadmeum

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 15@&\D?., Hc.“LC”

T. vulgareL.

Mus: Malazgirt, road surroundings from Karincali vijiato Kaz Lake, meadow, 17 vii 2006, 39° 14' 79612° 24' 165" E, 1646 m, LFM 1940, Hc.

T. argyrophyllum(K.Koch) Tzvel.var. argyrophyllum

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 2451830 m, LFM 3082, Ir.-Tur., Hc.

T. abrotanifolium (L.) Druce

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1113, Ir.-Tur., Hc.

Tripleurospermum melanolepigBoiss. & Buhse) Pobed

Mus: Malazgirt, N of Asilbasi village, humid places, 21.05.2007, 39° 23' 9M0¥2° 22' 483" E, 1801 m, LFM 2716, Hc.

T. oreadeqBoiss.) Rech.f.

Mus: Malazgirt, Karagoz lake surroundings, steppeyiBR006, 39° 19' 651" N 42° 13' 112" E, 1647ufM 2090, Hc.

T. transcaucasicun{Manden.) Pobed

Erzurum: Karagoban, Karakol, Karag6z village sunding, meadow, 20 vi 2006, 39° 19' 864" N 42°4/2" E, 1663 m, LFM 1005, Hc.

T. monticolum(Boiss. & Huet) Bornm.

Mus: Malazgirt, Yolgdzler plateau surroundings, stef#ev 2006, 39° 23' 413" N 42° 15' 562" E, 1691LFM 475,END., Hc.“LC”

T. decipiengFisch. & C.A. Mey.) Bornm.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, meadows drying up in sem&8.08.2007, 39° 18' 379" N 42° 25' 858" E,q186 LFM 3579, Hc.

T. microcephalum(Boiss.) Bornm.

Mus: Malazgirt, Bahge tuzlasi surroundings, streamdi@evii 2006, 39° 25' 035" N 42° 27' 201" E, 478, LFM 14083, Ir.-Tur., Hc.

Artemisia vulgarisL.

Mus: Malazgirt, Karincali valley, rocky places, 262006, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEB64, Kh.

A. abrotanumL.

Mus: Malazgirt, between Belam and Sirtdiizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 36KA,

A. austriacaJacq.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.208° 19' 936" N 42° 28' 281" E, 1808 m, LFM 3788.

A. incana(L.) Druce

Mus: Malazgirt, Kazgélu village surroundings, stepp@,10.2006, 39° 20' 628" N 42° 19' 962" E, 172& FM 2517, Ir.-Tur., Kh.

A. absinthiumL.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1L&76 m, LFM 2218, Hc.

A. scopariaWaldst & Kit Tan

Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02.09.289721' 439" N 42° 15' 293" E, 1489 m, LFM 36H¢,

A. taurica Willd.

Mus: Malazgirt, Karincali valley, rocky places, 262006, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEB58, Kh.

A. spicigeraK. Koch.

Mus: Malazgirt, Karincali valley, rocky places, 262006, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEB85, Ir.-Tur., Kh.

Gundelia tournefortii L. var. tournefortii

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 216, Hc.

Cousinia bicolorFreyn & Sint.

Mus: Malazgirt, betweeryikomsu and Kirimkaya village surroundings (Radar), steffii.08.2007, 39° 15' 250" N 42° 03' 700" E,5269 LFM 3357,END., Ir.-Tur.,
Hc.“LC”

A Onopordum armenunGrossh.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1595, Ir.-Tic.

Cirsium ciliatum (Murr.) Moench subspszovitsii(K.Koch) Petr.

Mus: Malazgirt, 3 km NW of Hasanga village, steppe, 23 viii 2006, 39° 22' 323" N 22' 748" E, 1743 m, LFM 2342, Ir.-Tur., Hc.

C. cephaloteBoiss.

Mus: Malazgirt, Bahge (Seydan) lake surroundings,me@3 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2360, Eux. (mt.), Hc.

C. macrobotrygK. Koch) Boiss.

Mus: Malazgirt, 1 km to Kuruca village, steppe, 082007, 39° 21' 831" N 42° 23' 812" E, 1711 m, L8814, Hc.

C. lappaceum(M. Bieb.) Fisch. subsmnatolicum Petrak

Mus: Malazgirt, Y.Kicik village surroundings, weed$,.08.2007, 39° 17' 541" N 42° 23' 465" E, 1911.RM 3650, Ir.-Tur., Hc.
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C. lappaceum(M. Bieb.) Fisch. subsgenuilobum (K.Koch) P.H. Davis & Parris

Mus: Malazgirt, Hasanpa village 3 km forward, stream-bed, 23 viii 20087 22' 323" N 42° 29' 748" E, 1743 m, LFM 25BND., Ir.-Tur., Hc.“LC”

C. echinus(M.Bieb.) Hand.-Mazz.

Mus: Malazgirt, Y. Kicik village surroundings, stepfd, vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 2037, Ir.-Tur., Hc.

C. canum(L.) All.

Mus: Malazgirt, Yenikdy surroundings, meadows, 112606, 39° 15' 002" N 42° 24' 173" E, 1680 m, LER0O, Eu.-Sib., Hc.

C. rhizocephalumC.A. Mey. subsprhizocephalum

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42783" E, 1997 m, LFM 3489, Hc.

C. rhizocephalumC.A. Mey. subspsinuatum (Boiss.) P.H. Davis & Parris

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2370, Hc.

C. elodesM. Bieb.

Mus: Malazgirt, Yenikdy surroundings, wet meadowsyvii2006, 39° 15' 002" N 42° 24' 173" E, 1680uRM 1711, Ir.-Tur, Hc.

C. arvensdL.) Scop. subsprestitum(Wimm. & Grab.) Petr.

Mus: Malazgirt, Karincali village surroundings, stepfd.07.2007, 39° 22' 564" N 42° 15' 556" E, 1698 FM 3276, Hc.

Picnomon acarngL.) Cass.

Mus: Malazgirt, Karadere village surroundings, stefjfe08.2007, 39° 23' 641" N 42° 12' 306" E, 1@5QFM 3416, Medit., Th.

Carduus nutansL. subsp.nutans

Mus: Malazgirt, 1 km N of Kuruca village, steppe, #2007, 39° 21' 838" N 42° 24' 046" E, 1710 m\ILBO60, Hc.

Jurinea consanguineaC.

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1047, Hc.

AJ. ponticaDC.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 2888ID., Ir.-Tur., Hc.“LC”"

AJ. cataonicaBoiss. & Hausskn.

Mus: Malazgirt, Karincali valley, steppe, 08.09.2089¢ 22' 275" N 42° 17' 757" E, 1729 m, LFM 38ERD., Ir.-Tur., Hc.“LC”

Serratula radiata(Waldst. & Kit.) M. Bieb. subsphiebersteiniandljin ex Grossh.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1104, Ir.-Tur.?, Hc.

S. serratuloidegDC.) Takth.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1085, Ir.-Tur., Hc.

Centaurea amasiensiBornm.

Mus: Malazgirt, SE of Karincali village, slopes aroukdzgdéli road, steppe, 23 vi 2006, 39° 21' 21642% 20' 024" E, 1760 m, LFM 1101; MuMalazgirt, between
Karincali village and Kaz lake surroundings, stedpevii 2006, 39° 14' 726" N 42° 24' 165" E, €64, LFM 1967 END., Hc.“LC”

C. aggregatdrisch. & C.A. Mey. ex DCsubspaggregata

Mus: Malazgirt, 1 km N of Kardgder village, steppe, 06 vii 2006, 39° 21' 865" 2f 25' 337" E, 1672 m, LFM 1435, Hc.

C. virgataLam.

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥2%621" E, 1744 m, LFM 3245, Hc.

C. saligna(K.Koch) Wagenitz

Mus: Malazgirt, between Sarigol and Ggila village, steppe, 18.08.2007, 39° 17' 302" N 28’ 470" E, 1950 m, LFM 3598ND., Ir.-Tur., Hc.“LC”

C. armenaBoiss.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 39° 224" N 42° 17' 842" E, 1702 m, LFM 294ND., Ir.-Tur., Hc.
“Lcn

C. glastifoliaL.

Mus: Malazgirt, 1 km N of Uyanik village, streamsid$ vii 2006, 39° 22' 794" N 42° 24' 602" E, 1720LFM 1489, Ir.-Tur., Hc.

C. pterocaulaTrautv.

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°21' 232" N 42° 22' 749" E, 1682 m, LFM 1807Tlur., Hc.

C. spectabilifFisch. & C.A. Mey.) Sch. Bip. vaspectabilis

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 944, Ir.-Tur., Hc.

C. fenzlii Reichardt

Mus: Malazgirt, N of Kazgélu, steppe, 23 vi 2006, 29" 604" N 42° 21' 882" E, 1830 m, LFM 11EAD., Ir.-Tur., Hc.“LC"

C. polypodiifoliaBoiss. varpolypodiifolia

Mus: Malazgirt, between Kuruca and Kazgéli villagesppe, 08.09.2007, 39° 20' 836" N 42° 21' 8451'#3 m, LFM 3826, Ir.-Tur., Hc.

C. polypodiifoliaBoiss. varszovitsiangBoiss.) Wagenitz

Mus: Malazgirt, S of Laladavillage, roadside-meadow, 23 vi 2006, 39° 18'48(12° 25' 098" E, 1650 m, LFM 1149, Hc.

C. solstitialisL. subspsolstitialis

Mus: Malazgirt, Karagoz lake surroundings, steppeyiBR006, 39° 19' 651" N 42° 13' 112" E, 1647UfRM 2091, Hc.

C. ibericaTrev. ex Spreng.

Mus: Malazgirt, 2 km to A. Kicik village, steppe, 1il 006, 39° 15' 220" N 42° 22' 839" E, 1642 rAM.1688, Hc.

C. pseudoscabiosBoiss. & Buhse subspseudoscabiosa

Mus: Malazgirt, Karadere village surroundings, stefiie08.2007, 39° 23' 641" N 42° 12' 306" E, 1@#5QFM 3409, Ir.-Tur., Hc.

C. pseudoscabiosBoiss.&Buhsesubsp araratica (Azn.) Wagenitz

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" & 25' 537" E, 1672 m, LFM 1358, Ir.-Tur., Hc.

C. schischkiniiTzvel.

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 103END., Ir.-Tur., Hc."NT”

C. triumfettii All.

Mus: Malazgirt, Yolgozler plateau surroundings, stefev 2006, 39° 23' 413" N 42° 15' 562" E, 1691LFM 487, Hc.

C. depressa. Bieb.

Mus: Malazgirt, Karincali valley, fields, 26.05.20(89° 22' 587" N 42° 17' 506" E, 1623 m, LFM 28TH4,

Crupina vulgarisCass.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 194, Th.

C. crupinastrum(Moris) Vis.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 2858,

Xeranthemum annuunL.

Mus: Malazgirt, Y. Kicik village surroundings, stepf#, vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1887, Th.

Sieberia nanaDC.) Bornm.

Mus: Malazgirt, between Uyanik and Bahce villagespsée 06 vii 2006, 39° 22' 794" N 42° 24' 602'1E37 m, LFM 1457, Ir.-Tur., Th.

Chardinia orientalis(L.) Kuntze

Mus: Malazgirt, Karincal village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 669Tlur., Th.

Echinops pungendrautv. var.pungens

Mus: Malazgirt, SE of Laladavillage, around Sarigél, steppe, 18.08.2007, 3319" N 42° 25' 858" E, 1969 m, LFM 3584, IurT Hc.

Cichorium intybusL.

Mus: Malazgirt, Y. Kicik village surroundings, humithpes, 17 vii 2006, 39° 17' 410" N 42° 23' 3531804 m, LFM 1907, Hc.

AC. endivialL.

Mus: Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' M312° 23' 599" E, 2055 m, LFM 3574, Th.

C. glandulosumBoiss. & Huet

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1499, Ir.-Tdrh.

Scorzonera candC.A. Mey) Hoffm. subspjacquiniana (W. Koch) D.F. Chamb.

Mus: Malazgirt, Yaprakli village surroundings, mead@w,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 153, Hc.
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S. suberos&. Kochsubspsuberosa

Mus: Malazgirt, between Yolgozler ariyikomsu villages, steppe, 27 v 2006, 39° 25' 138" N 43° 697" E,1743 m, LFM 350; MuMalazgirt, Hacilar village
surroundings, steppe, 21.05.2007, 39° 17' 4632N19' 986" E, 1723 m, LFM 2707, Ir.-Tur., Hc.

S. mollisM. Bieb. subspmollis

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 245880 m, LFM 3070, Hc.

S. mollisM. Bieb. subspszowitsii(DC.) D.F. Chamb.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" 7. m, LFM 105, Ir.-Tur., Hc.

S. semican@C.

Mus: Malazgirt, Sirtdiizi village surroundings, stepp,05.2007, 39° 27" 105" N 42° 23' 465" E, 1851FM 2779,Ir.-Tur., Hc.

S. incisaDC.

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, humid places, 10.06.2089; 22' 294" N 42° 17' 842" E, 1702 m, LFM 29B#Tur., Hc.

S. parvifloraJacq.

Mus: Malazgirt, Kuruca village, reedy, 11 vii 2006,°381' 237" N 42° 22' 747" E, 1684 m, LFM 1787, Hc

S. latifolia (Fisch. & C.A. Mey.) DCvar. latifolia

Mus: Malazgirt, 1 km S of Laladgavillage, meadows, 23 vi 2006, 39° 18' 450" N 23°095" E, 2000 m, LFM 1442, Ir.-Tur., Hc.

Tragopogon coloratu.A. Mey

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 191, Ir.-Tur., Hc.

T. dubiusScop

Mus: Malazgirt, between Aktuzla and Yaprakli villagégppe, 26.05.2007, 39° 20" 895" N 42° 15' 945857 m, LFM 2790, Hc.

T. pratensisL. subsp pratensis

Mus: Malazgirt, Yaprakli village surroundings, sandgiqes, 27 v 2006, 39° 21' 031" N 42° 15' 9781391 m, LFM 200, Eu-Sib., Hc.

T. pratensisL. subsporientalis (L.) Volim.

Mus: Malazgirt, Y. Kicik village surroudings, meadowid, vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1888, Hc.

T. latifolius Boiss. varlatifolius

Mus: Malazgirt, Karincali village surroundings, stepfd.07.2007, 39° 22' 564" N 42° 15' 556" E, 1698 FM 3275, Hc.

T. buphthalmoidegDC.) Boiss. varbuphthalmoides

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1511-LFM 166,

T. buphthalmoidegDC.) Boiss. varlatifolius Boiss.

Mus: Malazgirt, 10 km to to Aktuzla, steppe, 05 vi B0@9° 16' 666" N 42° 17' 276" E, 1612 m, LFM 8t4Tur., Hc.

T.reticulatusBoiss. & Huet

Mus: Malazgirt, E of Yolgozler village (Yolgozler Pkdu) steppe, 27 v 2006, 39° 23' 413" N 42° 15" 862691 m, LFM 246, Hc.

AT. fibrosusFreyn & Sint. ex Freyn

Erzurum: Karagoban, Karakol, Karag6z village sunaings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 98£ND., Hc.“"EN”

Leontodon crispud/ill. subsp.asper(Waldst & Kit.) Rohl. varasper

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" i2°427' 019" E, 1800 m, LFM 1291, Hc.

APicris hieracioidesL.

Mus: Malazgirt, Karincali village surroundings, meadow1 vii 2006, 39° 22' 216" N 42° 18' 024" E94 T, LFM 1754, Eu-Sib, Hc.

P. strigosaM. Bieb. subspstrigosa

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2299, Ir.-Tur., Hc.

Rhagadiolus angulosugJaub. & Spach) Kupicha

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 2997-Tlur., Th.

R. hamosugBoiss. & Hausskn.) Kupicha

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" B92 m, LFM 748b, Ir.-Tur., Th.

Sonchus aspe(L.) Hill. subsp.glaucescengJord.) Ball

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBRT1, Hc.

Hieracium umbellatumL.

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2512, Hc.

Pilosella x fallax (Willd.) Arv.-Touv.

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 1i2°427' 019" E, 1800 m, LFM 1321, Hc.

P. maschukensigLitv. & Zahn) Sojak

Mus: Malazgirt, between Y. Kicik and A.Kicik villagesteppe, 17 vii 2006, 39° 13' 088" N 42° 24' OF3'650 m, LFM 2048, Hc.

P. verruculata(Link) Sojak

Mus: Malazgirt, 1 km SW of Kuruca village, humid meadp 23 vi 2006, 39° 21' 177" N 42° 21' 813" E3Q8n, LFM 1192, Hc.

A Lactuca salignal.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, steppe, 18.08.2007, 3319" N 42° 25' 858" E, 1969 m, LFM 3583, Hc.

L. georgicaGrossh.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1546, Hyrcdfnx., Hc.

L. scarioloidesBoiss.

Mus: Malazgirt, Karincali valley, steppe, 26.10.20885 21' 456" N 42° 15' 582" E, 1552 m, LFM 2547 Tur., Hc.

L. serriola L.

Mus: Malazgirt, 3 km W of Hasanpa village, Salix caprea community, wet meadowsyiR2006, 39° 22' 323" N 42° 29' 748" E, 1743LtAM 2419, Eu.-Sib., Hc.

AL. aculeataBoiss. & Kotschy ex Boiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingseainside, 30 vii 2006, 39° 17' 412" N 42° 06' 3801576 m, LFM 2284, Ir.-Tur., Hc.

Scariola orientalis(Boiss.) Sojak

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.2(%° 19' 936" N 42° 28' 281" E, 1808 m, LFM 37B85Tur., Hc.

Lapsana communid.. subspintermedia(M. Bieb.) Hayek

Mus: Malazgirt, S of Bastem (Uyanik) village, humidsés, 23 viii 2006, 39° 22' 139" N 42° 24' 288'1648 m, LFM 2478, Th.

L. communisL. subsp.adenophora(Boiss.) Rech.f.

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42783" E, 1997 m, LFM 35064, Hc.

Taraxacum bessarabicurHornem.) Hand.-Mazz. subsipessarabicum

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.2(%° 19' 936" N 42° 28' 281" E, 1808 m, LFM 3788.

T. anatolicumvan Soest

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBRE0,END., Ir.-Tur., Hc.“EN”

T. assemanBlauche

Mus: Malazgirt, Karincali valley, steppe, 26.10.20885 21' 456" N 42° 15' 582" E, 1552 m, LFM 250 Tur., Hc.

T. serotinum(Waldst. & Kit.) Poir.

Mus: Malazgirt, Karincali village surroundings, step@6.10.2006, 39° 20' 850" N 42° 15' 703" E, 1601.FM 2516, Hc.

T. montanum(C.A. Mey.) DC.

Mus: Malazgirt, Bahge (Seydan) lake surroundings, sep5.09.2007, 39° 23' 294" N 42° 28' 775" B8L&, LFM 3774, Ir.-Tur., Hc.

T. androssoviiSchischkin

Mus: Malazgirt, 1 km to A. Kicik village, steppe, 18.2007, 39° 14' 899" N 42° 22' 092" E, 1589 m\ILF652, Hc.

T. buttleri von Soest

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 063, Hc.

Chondrilla junceal. var.juncea

Mus: Malazgirt, Bahge (Seydan) lake surroundings,se@3 viii 2006, 39° 23' 366" N 42° 29' 082"1686 m, LFM 2465, Hc.

Crepis pannonicgJacqg.) K. Koch
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Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72642R 24' 165" E, 1646 m, LFM 1927; MWMalazgirt, 3 km to
Karagoz village, roadside, 30 vii 2006, 39° 19''8Ki642° 13' 808" E, 1623 m, LFM 2109, Hc.

C. pulchraL. subsppulchra

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1519, Hc.

C. alpinalL.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 369, Th.

C. foetidaL. subsprhoeadifolia (M. Bieb.) Célak

Mus: Malazgirt, Karincali village surroundings, stepfé.07.2007, 39° 22' 564" N 42° 15' 556" E, 1698 FM 3286, Th.

C. sancta(L.) Babc.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 67/, T

CAMPANULACEAE

Campanula crispaLam.

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), see({i.08.2007, 39° 15' 250" N 42° 03' 700" E, 5209 LFM 3335, Ir.-Tur., Hc.

C. glomeratal. subsphispida (Witasek) Hayek

Mus: Malazgirt, W of Kazgélu village, streamside-wédges, 23 vi 2006, 39° 20' 004" N 42° 21' 6081FEL0 m, LFM 1255, Eu.-Sib., Hc.

C. involucrataAucher ex A. DC.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 39°Z94" N 42° 17' 842" E, 1702 m, LFM 2904, Ir.rTuc.

C. steveniiM. Bieb. subspbeauverdianaFomin) Rech.f.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' 4931520 m, LFM 438, Ir.-Tur., Hc.

Asyneuma filipegNabzlek) Damboldt

Mus: Malazgirt, Karadere village surroundings, stefj#e08.2007, 39° 23' 641" N 42° 12' 306" E, 1@5QFM 3380, Ir.-Tur., Hc.

A. rigidum (Willd.) Grossh.subsp.rigidum

Mus: Malazgirt, between Karincal village and Kaz laeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1923-LFM 1936-LFM 59B/us:
Malazgirt, 1 km to D@anbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2206; MWMalazgirt, S of Bastem (Uyanik) village, humid
slopes, 23 viii 2006, 39° 22' 139" N 42° 24' 2831648 m, LFM 2511, Ir.-Tur., Hc.

A. virgatum (Labill.) Bornm. subspvirgatum

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" & 25' 537" E, 1672 m, LFM 1352, Hc.

AA. virgatum (Labill.) Bornm. subspcichoriiforme (Boiss.) Damboldt

Erzurum: SE of Karagoban, river surroundings, meaddrying up in summer, 30 vii 2006, 39° 20' 2R642° 05' 803" E, 1533 m, LFM 217END., E. Medit., Hc.
“cn

LENTIBULARIACEAE
Utricularia vulgaris L.
Mus: Malazgirt, Kuruca village, in the water, 11 v0b@5, 39° 21' 237" N 42° 22' 747" E, 1684 m, LFR®3, Eu.-Sib., Hc.

PRIMULACEAE

Primula auriculata Lam.

Mus: Malazgirt, Bademozu village surroundings, mead®4s05.2007, 39° 24' 712" N 42° 26' 095" E, 1i#66.FM 2691, Ir.-Tur.?, Hc.

Androsace maxima..

Mus: Malazgirt, SE of Bahge village , fields, 2 iv 8)(B9° 23' 578" N 42° 28' 993" E, 1668 m, LFM 0Bb.

Lysimachia vulgarisL.

Mus: Malazgirt, road surroundings from Karincali wijato Kaz Lake, stream side, 17 vii 2006, 39° P4"MN 42° 24' 165" E, 1646 m, LFM 1930, Hc.
Anagallis foeminaMiller

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°20' 692" N 42° 23' 296" E, 1705 m, LFM 1775h,

APOCYNACEAE
Trachomitum venetun(L.) Woodson subssarmatiensgWoodson) Avetisian
Mus: Malazgirt, between Belam and Sirtduizi villages, streamside, 02.09.288721' 439" N 42° 15' 293" E, 1489 m, LFM 36E1Med., Hc.

GENTIANACEAE

Centaurium erythraeeRafn subsperythraea

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 D8, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF882, Th.

AC. erythraeaRafn subsptumelicum (Velen.) Melderis

Erzurum: SE of Karagoban, river surroundings, meaddrying up in summer, 30 vii 2006, 39° 20' 2R642° 05' 803" E, 1533 m, LFM 2144, Medit., Th.

CONVOLVULACEAE

Convolvulus arvensis.

Mus: Malazgirt, between Erence and Karagdz villagesds$, 30 vii 2006, 39° 19' 751" N 42° 14' 632"1686 m, LFM 2075, Hc.

C. galaticusRostan ex Choisy

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 15&ND., Ir-Tur., Hc.“LC"

C. lineatusL.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1074, Kh.
A Calystegia sepiunfL.) R.Br. sepium

Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02.09.289721' 439" N 42° 15' 293" E, 1489 m, LFM 3688,

CUSCUTACEAE

Cuscuta campestri¥unck.

Mus: Malazgirt, Y.Kicik village surroundings, weed$8,.28.2007, 39° 17' 541" N 42° 23' 465" E, 1911.RM 3648, Th.

C. kurdicaEngelm.

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" & 25' 537" E, 1672 m, LFM 1349, Ir.-Tur., ParaZi.

C. planiflora Ten

Mus: Malazgirt, Lalada, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 371997 m, LFM 3465, Th.

C. lupuliformis Krocker

Mus: Malazgirt, SE of Laladavillage, Salix caprea community, 18.08.2007, 38°aB1" N 42° 23' 682" E, 1861 m, LFM 3519, Eib-STh.
C. monogynavahl subspmonogyna

Mus: Malazgirt, between Karincali village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612R124' 165" E, 1646 m, LFM 1875, Th.

BORAGINACEAE

Heliotropium europaeunt.

Mus: Malazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' B§71'997 m, LFM 3473, Th.

H. dolosumDe Not.

Mus: Malazgirt, 1 km N of Kardgder village, steppe, 06 vii 2006, 39° 21' 865" 2¢ 25' 337" E, 1672 m, LFM 1444, Th.

AH. lasiocarpumFisch. & C.A. Mey.

Mus: Malazgirt, Bahge (Seydan) lake surroundings, gautalces, 23 viii 2006, 39° 23' 366" N 42° 29' 0&2 1686 m, LFM 2448, Ir.-Tur., Th.
AH. supinumL.
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Mus: Malazgirt, between Y. Kicik and A.Kicik villagesdge of fields, 17 vii 2006, 39° 13' 088" N 42° @73" E 1650 m, LFM 2065, Th.

Lappula barbata(M. Bieb.) Gurke

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2222, Ir.-Tur., Hc.

Rochelia dispermdL.f.) K. Koch var.disperma

Mus: Malazgirt, A. Kicik village surroundings, stepdf.05.2007, 39° 16' 121" N 42° 22' 928" E, 1M2.FM 2630a, Th.

R. dispermgL.f.) K. Koch var.microcalycina(Bornm.) J.R. Edm. (-216)

Mus: Malazgirt, Yaprakh village surroundings, step@@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 380; Mu: Malazgirt, Karincali village, steppe, 29 v 2006,
39° 22'485" N 42° 16' 298" E, 1509 m, LFM 6BND.?, Ir.-Tur., Th*LC"

Asperugo procumbenk.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089° 23' 028" N 42° 17' 045" E, 1590 m, LFM 2788,-Sib., Th.

Myosotis heteropoddrautv.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 163, Ir.-Tur., Th.

M. siculaGuss.

Mus: Malazgirt, Bahge (Seydan) lake surroundings, lupiices, 23 viii 2006, 39° 23' 366" N 42° 29''0B21686 m, LFM 2441, Th.

M. platyphyllaBoiss.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 2796M.2803,END., Ir.-Tur., Hc.“VU”

A Paracaryum montbretii{H. Riedl.) R.R. Mill.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 273,END., Hc.“DD"

P. cristatum(Schreb.) Boiss. subsgpristatum

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 24581880 m, LFM 3073END., Ir.-Tur., Hc.“LC”

P. cristatum(Schreb.) Boiss. subsparduchorumR.R.Mill.

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 273, Ir.-Tur., Hc.

Rindera albida(Wettst.) Kusn.

Erzurum: N of Karagoban, Kirimkaya villages, Glizéla mountain, steppe, 05 vi 2006, 39° 21' 6632N19' 670" E, 1776 m, LFM 816, Ir.-Tur., Hc.

Lithospermum officinaleL.

Mus: Malazgirt, Karincali valleys, steppe, 17 vii 2038° 17' 410" N 42° 23' 353" E, 1904 m, LFM 19161, LFM 2471, Eu.-Sib., Hc.

Buglossoides arvensid..) Johnston

Mus: Malazgirt, Bademozu village surroundings, mead®4s05.2007, 39° 24' 712" N 42° 26' 095" E, 1i#66.FM 2685, Th.

Onosma sericeuniVilld.

Mus: Malazgirt, between Uyanik and Bahce villagespsée 06 vii 2006, 39° 22' 794" N 42° 24' 602'1E37 m, LFM 1468, Ir.-Tur., Kh.

O. nemoricolumHauskn. & Bornm. ex Bornm.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 469, Ir.-Tur., Kh.

0. aucheranumDC.

Mus: Malazgirt, Karincali village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 716Medit, Kh.

AO. roussaeDC.

Mus: Malazgirt, 1 km N of Kuruca village, steppe, #2007, 39° 21' 838" N 42° 24' 046" E, 1710 m\ILBO52, Ir.-Tur., Kh.

Cerinthe minorL. subspauriculata (Ten.) Domac

Mus: Malazgirt, Yolgozler village, steppe, 29 v 2088, 23' 413" N 42° 15' 562" E, 1691 m, LFM 532, H

Anchusa leptophyllaRoem. & Schult. subsjncana (Ledeb.) D.F.Chamb.

Mus: Malazgirt, Bahge Tuzlasi, salty places, 06 vidD@039° 23' 977" N 42° 28' 114" E, 1587 m, LFMF&END., Ir.-Tur., Kh.“LC”"

A. leptophyllaRoem. & Schult. subspomentosaBoiss.) D.F.Chamb.

Mus: Malazgirt, W of Kazgélu village, fields, 23 vi @6, 39° 20' 004" N 42° 21' 608" E, 1800 m, LFN23ZEND., Ir.-Tur., Kh.“LC"

A. azureaMiller var. azurea

Mus: Malazgirt, A. Kicik village surroundings, stepfd.05.2007, 39° 16' 121" N 42° 22' 928" E, 1#2FM 2624, Hc.

A. arvensigL.) M. Bieb. subsporientalis (L.) Nordh.

Mus: Malazgirt, Karincali village, fields, 29 v 20089° 22' 485" N 42° 16' 298" E, 1509 m, LFM 658, H

A. aucheriDC.

Mus: Malazgirt, Yolgozler village, steppe, 29 v 2088y 23' 413" N 42° 15' 562" E, 1691 m, LFM 52%, T

Nonea pulla(L.) DC. subspscabrisquamata. Baytop

Mus: Malazgirt, Laladg, Y. Kicik village surroundings, roadside, 14.002039° 16' 602" N 42° 23' 306" E, 1786 m, LFM25Ir.-Tur., Hc.

Caccinia macranthergBanks & Sol.) Brand vacrassifolia(Vent.) Brand

Mus: Malazgirt, A. Kicik village surroundings, stepde.05.2007, 39° 16' 121" N 42° 22' 928" E, 1#2.FM 2615, Ir.-Tur., Hc.

SOLANACEAE

Solanum alatumMoench

Mus: Malazgirt, Karincali valley, humid places, 26 2@06, 39° 21' 456" N 42° 15' 582" E, 1552 m, LEB68, Th.
Hyoscyamus niget.

Mus: Malazgirt, Karincali village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 645, T

SCROPHULARIACEAE

Verbascum agrimoniifolium(K.Koch) Hub.-Mor.subsp agrimoniifolium

Mus: Malazgirt, 3 km S of Kuruca village, humid-roades 23 vi 2006, 39° 19' 504" N 42° 23' 649" B5Q m, LFM 1211, Ir.-Tur., Hc

V. oreophilumK. Koch var. oreophilum

Mus: Malazgirt, between Lalageand Kuruca villages, roadside-steppe, 23 vi 2896,19' 064" N 42° 24' 094" E, 1850 m, LFM 12BRD., Ir.-Tur. elm, Hc.“LC”

V. oreophilumK. Koch var. joannis (Bordz.) Hub.-Mor.

Mus: Malazgirt, 3 km S of Kuruca village, humid-roades 23 vi 2006, 39° 19' 504" N 42° 23' 649" B5Q m, LFM 1210, Ir.-Tur., Hc.

V. phoenicumL.

Erzurum: Karagoban, Kirmizi Tuzla, steppe, 03 W&®9° 17' 377" N 42° 06' 329" E, 1592 m, LFM.;78c.

AV. pyramidatumM. Bieb.

Erzurum: Karagoban, Kirmizi Tuzla, steppe, 03 W&®9° 17' 377" N 42° 06' 329" E, 1592 m, LFM.78yrcano-Eux., Hc.

V. armenumBoiss. & Kotschy vararmenum

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBR&0, Ir.-Tur., Hc.

V. armenumBoiss. & Kotschy vartempskyanun{Freyn & Sint.) Murb

Erzurum: SE of Karagoban, river surroundings, meaddrying up in summer, 30 vii 2006, 39° 20" 2R642° 05' 803" E, 1533 m, LFM 216BND., Ir.-Tur., Hc.“LC”

V. tauri Boiss. & Kotschy

Erzurum: NE of Karagoban, Kirimkaya villages, Gtiada mountain, steppe, 11 vi 2006, 39° 19' 86412N13' 472" E, 1663 m, LFM 90END., E. Med. (mt.), Hc.
“Lcn

V. variansFreyn & Sint varvarians

Erzurum: N of Karagoban, Kirimkaya villages, Gliabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 818, Hc.

Scrophularia ilwensisK. Koch

Mus: Malazgirt, N of Kazgélu, steppe, 23 vi 2006, 29" 604" N 42° 21' 882" E, 1830 m, LFM 1132,Tur., Hc.

S. umbrosaDumort.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1701, Eu.-Sib., (Hddrofit)

S. libanoticaBoiss. subsplibanotica var. libanotica

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), séeiiii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5200 LFM 3336, Hc.

S. libanoticaBoiss. subsplibanotica var. nevshehirensisR.R. Mill.

L. Behget et al., The flora of Kirmizi Tuzla (Kashan, Erzurum/Turkey) and Bahce Tuzlasi (Malaziidy/Turkey) and their environment



Biological Diversity and Conservation — 2 / 3 (2009

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 869, Ir.-Tur., Hc.
S. libanoticaBoiss. subsplibanotica var. urartuénsisR.R. Mill.

Mus: Malazgirt, between Belam and Sirtduizi villages, steppe, 02.09.2007239439" N 42° 15' 293" E, 1489 m, LFM 37&ND., Ir.-Tur., Hc.“LC”
S. lucidaL.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 928, Med.?, Hc.
A Chaenorhinum minus(L.) Lange subspanatolicumP.H. Davis

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 21&ND., Th. “LC"

Linaria chalepensig(L.) Mill. var. chalepensis

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591 FM 587, E. Medit., Th.

L. kurdica Boiss. & Hohen. subspurdica

Mus: Malazgirt, 1 km to Dganbey village, steppe, 30 vii 2006, 39° 18' 228429 08' 284" E, 1710 m, LFM 2185, Ir.-Tur., Hc.

L. kurdica Boiss. & Hohen. subspraratica (Tzvel.) P.H. Davis

Mus: Malazgirt, W of Hasanpa village, steppe, 05.09.2007, 39° 19' 596" N22°106" E, 1718 m, LFM 3726, Ir.-Tur., Hc.

L. kurdica Boiss. & Hohen. subsppycnophylla(Boiss. & Balansa) P.H. Davis

Mus: Malazgirt, 10 km to to Aktuzla, steppe, 05 vi B0B9° 16' 666" N 42° 17' 276" E, 1612 m, LFM 806Tur., Hc.

L. pyramidata(Lam.) Spreng.

Mus: Malazgirt, Karincali village surooundings, steppé vii 2006, 39° 22' 216" N 42° 18' 024" E, 48, LFM 1757, Ir.-Tur., Hc.

Veronica bozakmaniM.A. Fisch.

Erzurum: between Karagoban and Kirmizi Tuzla, leeéariving the bridge, steppe, 03 vi 2006, 39°5U5" N 42° 06' 151" E, 1673 m, LFM 734b, Ir.-Tarh.
AV. acinifolia L.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 2451880 m, LFM 3084, Th.

V. reuteranaBoiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" 824 m, LFM 762, Ir.-Tur., Th.

V. arvensisL.

Erzurum: between Karagoban and Kirmizi Tuzla, leeéoriving the bridge, steppe, 03 vi 2006, 39°5U8" N 42° 06' 151" E, 1673 m, LFM 648, Eu.-Sith,
V. praecoxAll.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 668, T

V. bilobaSchreb.

Mus: Malazgirt, Karincali village, steppe, 29 v 2036; 22' 485" N 42° 16' 298" E, 1509 m, LFM 6#4,Tlur., Th.

V. bornmuelleriHausskn.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10.06.2007, 39° 17' 002" N 42° 23' 245880 m, LFM 3072, Ir.-Tur., Th.

V. polita Fries

Mus: Malazgirt, Bahge tuzlasi surroundings, fieldsy 2006, 39° 14' 016" N 42° 28' 351" E, 1572 fAM_039, Th.

V. campylopod&oiss.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 538, Ir.-Tur., Th.

V. hederifoliaL.

Mus: Malazgirt, Karincal village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 680,

V. anagallis-aquatical. subsp.anagallis-aquatica

Erzurum: Karagoban, Karakol, Karagéz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 932, Hc. (Hidrofit)
V. anagallis-aquatical. subsp.oxycarpa(Boiss.) Elenevsky

Mus: Malazgirt, 3 km NW of Hasanga village, streamside, 23 viii 2006, 39° 22' 3RBA2° 29' 748" E, 1743 m, LFM 1262, Ir.-Tur., HElidrofit)

V. michauxii Lam.

Mus: Malazgirt, Kaz lake surroundings, streamsideyii2006, 39° 20' 604" N 42° 19' 882" E, 1731Im;Tur., Hc.

V. beccabungd.. subspabsconditaM.A. Fisch.
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Mus: Malazgirt, between Hasanggaand Kardger village, streamside-rocky, 23 viii 2006, 39° 826" N 42° 23' 806" E, 1722 m, LFM 2389, Ir.kTuHc. (Hidrofit).

V. orientalis Mill. subsp.orientalis

Mus: Malazgirt, NE of A. Kicik village, steppe, 12.2607, 39° 16' 628" N 42° 23' 454" E, 1763 m, LE®F6, Ir.-Tur., Kh.

Lagotis stolonifera(K.Koch) Maxim.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" &7 m, LFM 104, Ir.-Tur., Hc.
Euphrasia pectinataren

Mus: Malazgirt, Karincal village, humid places, 22006, 39° 22' 485" N 42° 16' 298" E, 1509 m, L68®, Eu.-Sib., Th.
Odontites aucherBoiss.

Mus: Malazgirt, Karincal village surroundings, stepfd.07.2007, 39° 22' 564" N 42° 15' 556" E, 1698 FM 3267, Ir.-Tur., Th.
O. verna(Bellardi) Dumort

Mus: Malazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' 71997 m, LFM 3467, Th.

Pedicularis comosa. var.acmodonta(Boiss.) Boiss.

Mus: Malazgirt, N of Kaz lake, meadow, 10.06.2007, 30°891" N 42° 19' 449" E, 1775 m, LFM 3016, Hdidrofit)

Rhinanthus angustifoliusC.C. Gmel. subsgrandiflorus (Wallr.) D.A. Webb

Mus: Malazgirt, W of Kazgélu village, streamside-wédges, 23 vi 2006, 39° 20' 004" N 42° 21' 6081FEL0 m, LFM 1258, Th. (Hidrofit)
Bungea trifida (Vahl) C.A. Mey.

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 567, Ir.-Tur., Hc.

OROBANCHACEAE

Phelypaea tournefortiDesf.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" B2 m, LFM 770, Ir.-Tur., Hc.

On Centaurea schischkinii

Orobanche aegyptiacRers.

Mus: Malazgirt, Yaprakli village surroundings, field&] v 2006, 39° 21' 031" N 42° 15' 978" E, 1591.FM 188, Hc.

A O. serratocalyxG. Beck

Erzurum: Karagoban, Karakol, Karag6z village sunaings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 1019, Hc.
O. caesieReichb.

Mus: Malazgirt, Guzelbaba mountain, steppe, 01.08.2807 23' 722" N 42° 12' 235" E, 1720 m, LFM 336¢.

O. cernualoefl.

Erzurum: Karagoban, Karakol, Karagdz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 1010b, Hc.
O. kurdicaBoiss. & Hausskn.

Mus: Malazgirt, south slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 32°279" N 42° 17' 748" E, 1760 m, LFM 2977, |urT Hc.
O. armenaTzvelev

Mus: Malazgirt, Yolgozler village, steppe, 29 v 20887 23' 413" N 42° 15' 562" E, 1691 m, LFM 5B0ID., Ir.-Tur., Hc.“EN”

0. anatolicaBoiss. & Reuter

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089; 23' 028" N 42° 17' 045" E, 1590 m, LFM 28R8,

ACANTHACEAE
Acanthus dioscoridid.. var. dioscoridis
Mus: Malazgirt, Laladg, steppe-fallowing lands, 18.08.2007, 39° 17' M312° 23' 599" E, 2055 m, LFM 3570, Hc.

GLOBULARIACEAE
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Globularia trichosanthaFisch. & C.A.Mey. subsgrichosantha
Mus: Malazgirt, between Cat and Karincali villagespge-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 085, Hc.

LAMIACEAE (LABIATAE)

A Ajuga salicifolia (L.) Schreb.

Mus: Malazgirt, between Aktuzla and Yaprakli villagégppe, 26.05.2007, 39° 20" 895" N 42° 15' 945857 m, LFM 2786, Ir.-Tur., Hc.
A. chamaepitygL.) Schreb. subsghia (Schreb.) Arcangeli vachia

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2762, Hc.

A. chamaepitygL.) Schreb. subsghia (Schreb.) Arcangeli vaciliata Brig.

Mus: Malazgirt, Karincali valley, steppe, 26.10.20885 21' 456" N 42° 15' 582" E, 1552 m, LFM 2584,

Teucrium orientaleL. var. orientale

Mus: Malazgirt,iyikomsu village surroundings, humid slopes, 14.07.20@7,25' 255" N 42° 13' 997" E, 1707 m, LFM 33¥7Tlur., Hc.
T. parviflorum Schreb.

Mus: Malazgirt, Kardgler village, humid alluvial places, 06 vii 2006,°380' 460" N 42° 27' 019" E, 1811 m, LFM 1502;Tur., Hc.

T. scordiumL. subspscordium

Mus: Malazgirt, Laladg, humid places, 18.08.2007, 39° 18' 315" N 42°723" E, 1997 m, LFM 3493, Hc.

T. scordiumL. subspscordioideg(Schreb.) Maire & Petitmengin

Mus: Malazgirt, Inside of Kardger village, streamside, 06 vii 2006, 39° 20' 46D42° 27' 019" E, 1811 m, LFM 1479, Eu.-Sib., Hc.

T. chamaedrys.. subspchamaedrys

Mus: Malazgirt, between Karincal village and Kaz lakeroundings, steppe, 17 vii 2006, 39° 14' 72612N24' 165" E, 1646 m, LFM 1962, Eu.-Sib., Kh.
T. chamaedry4.. subspsinuatum (Celak) Rech.f.

Mus: Malazgirt, N of Kuruca village, drying meadowsadside, 23 viii 2006, 39° 21' 826" N 42° 23' 8&6'1722 m, LFM 2321, Ir.-Tur., Kh.
T. polium L.

Mus: Malazgirt, Laladg, steppe, 18.08.2007, 39° 18' 315" N 42° 23' E)71'997 m, LFM 3477, Hc.

Scutellaria orientalisL. subsporientalis

Mus: Malazgirt, 1 km N of Kuruca village, steppe, 2007, 39° 21' 838" N 42° 24' 046" E, 1710 m\ILBO57, Kh.

S. orientalisL. subspbornmuelleri (Hausskn. ex Bornm.) J.R. Edmondson

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 "M 3180, Ir.-Tur., Hc.
Phlomis tuberosd..

Erzurum: Karagoban, Karakol, Karagéz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 1023, Hc.
P. pungenswilld. var. hirta Velen.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1616, Hc.

P. pungensWilld. var. seticalycina(Nabslek) Hub.-Mor.

Mus: Malazgirt, SE of Karincali village, slopes aroufalzgolu road, steppe, 23 vi 2006, 39° 21' 21@12R120' 024" E, 1760 m, LFM 1048, Hc.
P. rigida Labill.

Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850uRM 1814, Ir.-Tur., Kh.

P. kurdicaRech.f.

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 17#5Tur., Kh.

Lamium amplexicauleL.

Mus: Malazgirt, NW of Kogali village, fields, 2 iv 2@) 39° 21' 925" N 42° 29' 772" E, 1742 m, LFM O&dro-Sib., Th.

L. macrodonBoiss. & Huet

Mus: Malazgirt, Laladg, N of A. Kicik village, humid slopes, 14.04.20@B° 16' 593" N 42° 23' 447" E, 1772 m, LFM 2584 Tur., Th.
Wiedemannia orientalig=isch. & Mey.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 28@87Tur., Th.

Ballota nigra L. subspkurdica P.H. Davis

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1705, Ir.-Tur., Hc.
Marrubium parviflorum Fisch. & Mey. subspparviflorum

Mus: Malazgirt, between Belam and Sirtduizi villages, steppe, 02.09.2007239439" N 42° 15' 293" E, 1489 m, LFM 3706,Tur., Hc.
M. parviflorum Fisch. & Mey. subspligodon(Boiss.) Seybold

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 15%ND., Hc. “LC”

M. cordatumNa&b.

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3134, H
Sideritis montanal. subspmontana

Mus: Malazgirt, between Erence and Karag6z villagiesds, 30 vii 2006, 39° 19' 751" N 42° 14' 632"1686 m, LFM 2074, Medit., Th.
Stachys balansaBoiss. & Kotschy subspalansae

Mus: Malazgirt, 3 km to Karagoz village, steppe, 302606, 39° 19' 846" N 42° 13' 808" E, 1623 mM_E111, Hc.

S. balansaeBoiss. & Kotschy subsgarduchorumBhattacharjee

Mus: Malazgirt, Karincali valleys, steppe, 17 vii 2038° 17' 410" N 42° 23' 353" E, 1904 m, LFM 191t8Tur., Hc.

AS. cretical. subspgarana(Boiss.) Rech.f.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1L&76 m, LFM 2271, Ir.-Tur., Hc.
AS. byzantinaK. Koch

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1656, Eu.-SHic.

S. setiferaC.A. Mey. subspsetifera

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1293, Ir.-Tur., Hc.

S. kurdicaBoiss. & Hohen. vabrevidensBornm. ex Bhattacharjee

Mus: Malazgirt, between Sarigdl and Ggilavillage, steppe, 18.08.2007, 39° 17' 302" N 2@&' 470" E, 1950 m, LFM 3604, Ir.-Tur., Hc.
S. lavandulifoliaVVahl var.lavandulifolia

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 288, Ir.-Tur., Hc.

S. lavandulifoliaVVahl var.brachyodonBoiss.

Mus: Malazgirt, between Kgiuca village and Zirnak hill, steppe, 16.06.200F, 35' 341" N 42° 03' 837" E, 2133 m, LFM 3128;Tlur., Hc.
S. atherocalyxK. Koch

Mus: Malazgirt, Karincali village, fields, 29 v 20089° 22' 485" N 42° 16' 298" E, 1509 m, LFM 66,-Bib., Hc.

S. ibericaM. Bieb. subspibericavar. iberica

Mus: Malazgirt, Glizelbaba mountain, steppe, 01.08.2807 23' 722" N 42° 12' 235" E, 1720 m, LFM 33[F1Tur., Hc.

S. ibericaM. Bieb. subspgeorgicaRech.f.

Mus: Malazgirt, S of Kardger village, humid places, 06 vii 2006, 39° 20' 46D42° 27' 019" E, 1811 m, LFM 1414, Ir.-Tur¢.H

S. ibericaM. Bieb. subspstenostachy4Boiss.) Rech.f.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1706, Ir.-Tur., Hc.

S. macrostachy&Wend.) Brig.

Mus: Malazgirt, between Karincali village and Kaz |akeroundings, steppe, 17 vii 2006, 39° 14' 72@12R124' 165" E, 1646 m, LFM 1922, Eux., Hc.
Nepeta racemosham.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 862, Ir.-Tur., Hc.
N. betonicifoliaC.A. Mey.

Mus: Malazgirt, N of Kaz lake, steppe, 10.06.2007, 20°891" N 42° 19' 449" E, 1775 m, LFM 2995;Tlur., Hc.

N. stenanthaKotschy & Boiss. ex Boiss.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05.09.2(% 19' 936" N 42° 28' 281" E, 1808 m, LFM 37B4Tur., Hc.
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N. aristataBoiss. & Kotschy ex Boiss.

Mus: Malazgirt, 1 km N of Kazg6lu, meadows, 23 vi 2086° 20' 572" N 42° 21' 708" E, 1730 m, LFM 128BID., Ir.-Tur., Hc.“NT”

N. congestaFisch. & Mey. varcryptantha(Boiss.) Hedge & Lamond

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 967, Hc.

N. stricta(Banks & Sol.) Hedge & Lamond vastricta

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 313¢, H

N. heliotropifolia Lam. var.heliotropifolia

Mus: Malazgirt, north slopes in the of the hills eastef Karincali village, steppe, 10.06.2007, 39°2Z2" N 42° 17' 842" E, 1702 m, LFM 2906, Ir.rTuHc.
Lallemantia peltata(L.) Fisch. & Mey.

Mus: Malazgirt, between Kgiuca village and Zirnak hill, steppe, 16.06.200F, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3157%Tlr., Th.

L. iberica (M. Bieb.) Fisch. & Mey.

Mus: Malazgirt, Karincali valley, steppe, 26.05.20895 23' 028" N 42° 17' 045" E, 1590 m, LFM 28B4 Tur., Th.

Prunella vulgarisL.

Mus: Malazgirt, between Uyanik and Bahge villages, liumeadows, 06 vii 2006, 39° 22' 794" N 42° 22'6H, 1737 m, LFM 1454, Eu.-Sib., Hc.
P. laciniata(L.) L.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20" 46042° 27' 019" E, 1800 m, LFM 1310, Eu. Sib., Hc.

Satureja hortensid..

Mus: Malazgirt, between Kardker and Uyanik (Bastem) villages, steppe, 08.097280° 21' 443" N 42° 25' 855" E, 1658 m, LFM 38Th.
Acinos rotundifoliusPers.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 903, Th.
Thymus transcaucasicuRonniger

Mus: Malazgirt, Cat village surroundings, steppe, 742007, 39° 22' 399" N 42° 16' 677" E, 1535 m\LB235, Kh.

T. kotschyanusBoiss. & Hohen. varkotschyanus

Mus: Malazgirt, between Kgluca village and Zirnak hill, steppe, 16.06.2009, 85' 341" N 42° 03' 837" E, 2133 m, LFM 3168, K

T. migricusKlokov & Des.-Shost

Mus: Malazgirt, Karincali village surroundings, step@6.10.2006, 39° 20' 850" N 42° 15' 703" E, 1601.FM 2519, Ir.-Tur., Kh.

T. praecoxOpiz subspcaucasicugRonniger) Jalas vagrossheimii(Ronniger) Jalas

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 875b, Kh.
Mentha longifolia (L.) Hudson subsgyphoides(Brig.) Harley var calliantha (Stapf) Briq.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBR&E7, Hc.
M. spicataL. subspspicata

Mus: Malazgirt, 1 km to Dganbey village, streamside, 30 vii 2006, 39° 18"22&2° 08' 284" E, 1710 m, LFM 2198, Hc.

Lycopus europaeus.

Mus: Malazgirt, Kardgler village, Saritgastream, streamside, 08.09.2007, 39° 20' 827" N242080" E, 1696 m, LFM 3794, Eu.-Sib., Hc.
Ziziphora clinipodioidesLam.

Mus: Malazgirt, N of Kazgélu, steppe, 23 vi 2006, 29° 604" N 42° 21' 882" E, 1830 m, LFM 1135, Kh.

Z. capitatal.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 853, Th.
Z. persicaBunge

Erzurum: Karagoban, Karakol, Karag6z village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4¥2" E, 1663 m, LFM 989, Ir.-Tur., Th.
Z. tenuior L.

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1273, Ir.-Tur., Th.

Salvia suffruticosaMontbret & Aucher ex Bentham

Erzurum: between Karagoban and Kirmizi Tuzla, leeéoriving the bridge, steppe, 03 vi 2006, 39°5U8" N 42° 06' 151" E, 1673 m, LFM 733b, Ir.-Tuic.
S. multicaulisVahl

Mus: Malazgirt, 1 km to A. Kicik village, steppe, 18.2007, 39° 14' 899" N 42° 22' 092" E, 1589 m\ILE650, Ir.-Tur., Kh.

S. syriacal.

Erzurum: N of Karagoban, steppe, 30 vii 2006, 39°226" N 42° 05' 803" E, 1533 m, LFM 2173, IurT Hc.

S. brachyanthaBordz.) Pobed.

Mus: Malazgirt, S of Ailbasi village, steppe, 21.05.2007, 39° 24' 681" N 2p°974" E, 1798 m, LFM 2776, Ir.-Tur., Hc.

S. aethiopsid..

Mus: Malazgirt, Karagoz village surroundings, stepp@06.2007, 39° 17" 380" N 42° 06' 427" E, 1583 "M 3098, Hc.

S. ceratophyllaL.

Mus: Malazgirt, Karincali valley, steppe, 26.05.2089¢ 23' 028" N 42° 17' 045" E, 1590 m, LFM 28RZTur., Hc.

S. microstegieBoiss. & Bal.

Erzurum: N of Karagoban, Kirimkaya villages, Glizéla mountain, steppe, 05 vi 2006, 39° 21' 6632N19' 670" E, 1776 m, LFM 819, Ir.-Tur., Hc.
S. xanthocheilaBoiss. ex Bentham

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 4714, Ir.-Tur., Hc.

S. frigida Boiss.

Mus: Malazgirt, Yolgozler village, steppe, 29 v 20887 23' 413" N 42° 15' 562" E, 1691 m, LFM 534Tlur., Hc.

S. poculataNab.

Erzurum: NE of Karagoban, Kirimkaya villages, Gbaéla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 860, Ir.-Tur., Hc.
S. candidissima&/ahl

Mus: Malazgirt, Bahge Tuzlasi, salty places, 06 viD@039° 23' 977" N 42° 28' 114" E, 1587 m, LFM23Ir.-Tur., Hc.

S. virgataJacq.

Mus: Malazgirt, Karincali village surooundings, stepp# vii 2006, 39° 22' 216" N 42° 18' 024" E, 478, LFM 1753, Hc.

S. verticillataL. subspyverticillata

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1513, Eu.-SHic.

S. verticillataL. subspamasiaca(Freyn & Bornm.) Bornm.

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°21' 232" N 42° 22' 749" E, 1682 m, LFM 1800,Tur.?, Hc.

PLUMBAGINACEAE

Plumbago europaeé.

Mus: Malazgirt, Bahge Tuzlasl, salty places, 23 viiD8, 39° 24' 018" N 42° 28' 179" E, 1579 m, LFA0Z, Eu.-Sib., Hc.

Acantholimon bracteatum(Girard) Boiss. varcapitatum(Sosn.) Bokhari

Erzurum: N of Karagoban, Kirimkaya villages, Gliadla mountain, steppe, 05 vi 2006, 39° 21' 6632N19' 670" E, 1776 m, LFM 839, Ir.-Tur., Hc.

AA. venustumBoiss. varvenustum

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥®2%21" E, 1744 m, LFM 3240, Ir.-Tur., Kh.

A. acerosum(Willd.) Boiss. var.acerosum

Mus: Malazgirt, Y. Kicik village 1 km forward, steppE?7 vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1853, Ir.-Tur., Kh.

A. caryophyllaceunBoiss.

Mus: Malazgirt, Karadere village surroundings, stefiie08.2007, 39° 23' 641" N 42° 12' 306" E, 1#5QFM 3414, Kh.

A. dianthifolium Bokhari

Mus: Malazgirt, betweeriyikomsu and Kirimkaya village surroundings (Radar), seeffjl.08.2007, 39° 15' 250" N 42° 03' 700" E,52069 LFM 33344, Ir.-Tur., Kh.
“U”

A. glumaceum(Jaub. & Spach.) Boiss.
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Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), see(fii.08.2007, 39° 15' 250" N 42° 03' 700" E, 5209 LFM 3334b, Ir.-Tur., Kh.
A. calvertiiBoiss. var calvertii
Mus: Malazgirt, 2 km SW of Kuruca village, steppe,iil2006, 39° 21' 434" N 42° 21' 448" E, 1850uRM 1842,END., Ir.-Tur., Kh.“LC"

PLANTAGINACEAE

Plantago majorL. subspintermedia(Gilib.) Lange

Mus: Malazgirt, Bahge (Seydan) lake surroundings astsde, 23 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2442, Hc.

P. medial.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), stream bed, 052097, 39° 19' 936" N 42° 28' 281" E, 1808 m, LBR47, Hc.
P. atrataHoppe

Erzurum: Karagoban, Kirmizi Tuzla surroundings, lilplaces, 29 iv 2006, 39° 41' 765" N 42° 04' 8641747 m, LFM 113, Hc.

P. anatolicaTutel & R.Mill

Mus: Malazgirt, N of Asilbasi village, humid places, 21.05.2007, 39° 23' 9M(¥2° 22' 483" E, 1801 m, LFM 272END., Ir.-Tur., Hc.“NT”
P. lanceolatalL.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1309, Hc.

THYMELAEACEAE

Thymelaea passeriané..) Cosson

Mus: Malazgirt, between Belam and Sirtduzii villages, steppe, 02.09.2007239439" N 42° 15' 293" E, 1489 m, LFM 3707, Th.

Diarthron vesiculosum(Fisch. & Mey. ex Kar. & Kir.) C.A. Mey.

Mus: Malazgirt, between Y. Kicik and A.Kicik villagesteppe, 17 vii 2006, 39° 13' 088" N 42° 24' 03650 m, LFM 2066b, Ir.-Tur., THVU”

SANTALACEAE
Thesium billardieri Boiss.
Mus: Malazgirt, Bademdozi village surroundings, meadd®is05.2007, 39° 24' 712" N 42° 26' 095" E, 1#66.FM 2684, Hc.

ARISTOLOCHIACEAE
Avristolochia bottaeJaub. & Spach
Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 27 v 2006, 39° 25' 138" N 42°697" E,1743 m, LFM 335, Ir.-Tur., Cr.

EUPHORBIACEAE

Euphorbia macrocarpeBoiss. & Buhse

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10.06.2007, 39°Z94" N 42° 17' 842" E, 1702 m, LFM 2913, Ir.FTuc.
E. eriophoraBoiss.

Mus: Malazgirt, Kaz lake surroundings, steppe, 12006, 39° 20' 604" N 42° 19' 882" E, 1731 m, LEOB2, Ir.-Tur., Th.

E. szovitsiiFisch. & Mey. varkharputensisAznav. ex M.S. Khan

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 186, Ir.-Tur., Th.

AE. aulacospermaoiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" 892 m, LFM 757, Th.

E. falcataL. subspfalcata var.falcata

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14.07.2007, 39° 25' 287" N¥®2%21" E, 1744 m, LFM 3259, Th.

E. denticulataWaldst. & Kit Tan

Mus: Malazgirt, A. Kicik village surroundings, stepe.05.2007, 39° 16' 121" N 42° 22' 928" E, 12.FM 2625, Ir.—Tur., Kh.

E. macrocladaBoiss.

Mus: Malazgirt, Bahge Tuzlasi, salty places, 02.0972@%° 24' 002" N 42° 28' 249" E, 1580 m, LFM B7R.-Tur., Hc.

E. cheiradeniaBoiss. & Hohen.

Mus: Malazgirt, Karincali valleys, steppe, 17 vii 2038° 17' 410" N 42° 23' 353" E, 1904 m, LFM 19tt3Tur., Hc.

E. virgataWaldst. & Kit

Mus: Malazgirt, SE of Karincali village, slopes aroutaizgdlu road, steppe, 23 vi 2006, 39° 21' 21612R20' 024" E, 1760 m, LFM 1108, Hc.

URTICACEAE

Urtica dioicalL.

Mus: Malazgirt, S of Kardger village, humid places, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1811 m, LFM 1412, Eu.-Sibc. H

Parietaria judaical.

Mus: Malazgirt, between Hasarggaand Kardger village, streamside-rocky, 23 viii 2006, 39° 826" N 42° 23' 806" E, 1722 m, LFM 2386, Hc.
P. lusitanicalL.

Mus: Malazgirt, Yaprakli village surroundings, stepg&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 162, Med., Th.

SALICACEAE

Salix albalL.

Mus: Malazgirt, Karincal village, humid places, 22006, 39° 22' 485" N 42° 16' 298" E, 1509 m, L6R2, Eu.-Sib., Fh.

S. armenorossica#\. Sku.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1322, Eux., Fh.

S. elbursensiBoiss.

Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02 ix 2897,21' 439" N 42° 15' 293" E, 1489 m, LFM 366@8g;cano-Euxin, Fh.
S. caprea..

Mus: Malazgirt, NW of Kocali village, stream side, &62006, 39° 21' 925" N 42° 29' 772" E, 1785 rAM_055, Fh.

S. pseudodepressa Skv.

Mus: Malazgirt, between Belam and Sirtduzii villages, streamside, 02 ix 2807,21' 439" N 42° 15' 293" E, 1489 m, LFM 366Bbx., Fh.

RUBIACEAE

Crucianella gilanicaTrin. subsptranscaucasicgEhrend.) T.N. Papov & Takht ex Takht. & Fed.

Mus: Malazgirt, Lalada, steppe-fallowing lands, 18 viii 2007, 39° 17' 94942° 23' 599" E, 2055 m, LFM 3557, Ir.-Turg.H

C. macrostachyaoiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingspgée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2272, Th.

Asperula laxiflora Boiss.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10 vi 2007, 39° 224" N 42° 17' 842" E, 1702 m, LFM 2927, Eunt.f, Hc.
A. glomerata(M. Bieb.) Griseb. subsriantha (Hausskn. ex Bornm.) Ehrend.

Mus: Malazgirt, Karincali valley, steppe, 26 v 2009; 23' 028" N 42° 17' 045" E, 1590 m, LFM 283@, H

A. strictaBoiss. subsplatibracteata(Boiss.) Ehrend.

Mus: Malazgirt, Kardsgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 15@3\D., Ir.-Tur., Hc.“LC”
A. arvensisL.

Erzurum: between Karagoban and Kirmizi tuzla, §ieliv 2006, 39° 21' 512" N 42° 15' 442" E, 15@0LFM 501, Med., Th.

A. setosalaub. & Spach

Mus: Malazgirt, Karag6z village surroundings, stepp@yi 2007, 39° 17' 380" N 42° 06' 427" E, 1583LfFM 3220, Ir.-Tur., Th.
Galium borealelL.
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Mus: Malazgirt, S of Kardger village, humid places, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1811 m, LFM 1418, Hc.

G. rivale(Sm.) Griseb.

Mus: Malazgirt, Bahge (Seydan) lake surroundings, lupiaces, 23 viii 2006, 39° 23' 366" N 42° 29''0B21686 m, LFM 2474, Eu.Sib., Hc.
G. verumL. subspverum

Mus: Malazgirt, Y. Kicik village surroundings, stepf#, vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LFM 1944, Eu. Sib., Hc.

G. verumL. subspglabrescen€hrend.

Mus: Malazgirt, S of Kardger village, steppe, 06 vii 2006, 39° 20" 460" ¢ 27' 019" E, 1811 m, LFM 1417, Hc.

G. miteBoiss. & Hohen.

Mus: Malazgirt, between Belam and Sirtduizi villages, steppe, 02 ix 2007,239439" N 42° 15' 293" E, 1489 m, LFM 3712Tur., Hc.

G. spuriumL. subspspurium

Mus: Malazgirt, Yaprakli village surroundings, streagies 27 v 2006, 39° 21' 031" N 42° 15' 978" BQ1Ln, LFM 390, Eu.-Sib., Th.

G. tricornutum Dandy

Mus: Malazgirt, Glizelbaba mountain, steppe, 29 v 2606,21' 663" N 42° 10' 670" E, 1776 m, LFM 5pRdit., Th.

G. nigricansBoiss.

Erzurum: N of Karagoban, Kirimkaya villages, Gliaéla mountain, steppe, 05 vi 2006, 39° 21' 6632N19' 670" E, 1776 m, LFM 841, Ir.-Tur., Th.
Callipeltis cucullaria(L.) Stev.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 553, Th.

MONOCOTYLEDONES

BUTOMACEAE

Butomus umbellatud..

Mus: Malazgirt, S of Kuruca village, rush bed-marsiegce, 23 vi 2006, 39° 19' 950" N 42° 23' 749'1&70 m, LFM 1152, Eu.-Sib., Cr. (Hidrofit)

ALISMATACEAE

Alisma lanceolatumWith.

Erzurum: Karagoban, Kirmizi Tuzla surroundingseainside, 30 vii 2006, 39° 17' 412" N 42° 06' 3801576 m, LFM 2258, Cr. (Hidrofit)
Sagittaria sagittifoliaL.

Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadow-swamp, 18 viii2089° 18' 379" N 42° 25' 858" E, 1969 m, LFM 84€r. (Hidrofit)

JUNCAGINACEAE
Triglochin palustrisL.
Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3023, Hc.

POTAMOGETONACEAE

Potamogeton nodosuBoir.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, in the water, 18 viii Z039° 18' 379" N 42° 25' 858" E, 1969 m, LFM B4Hc.
P. lucensL.

Mus: Malazgirt, Bahge (Seydan) lake, in the wateryii®006, 39° 23' 366" N 42° 29' 082" E, 1686 tAM 2428, Hc.

P. panormitanusBiv.

Mus: Malazgirt, 2 km SW of Kuruca village, in the wat&1 vii 2006, 39° 21' 434" N 42° 21' 448" E508n, LFM 1818, Hc.

P. berchtoldiiFieber

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18 viii 2007, 39° 16' 951" N 42° 280'1E, 1848 m, LFM 3619a, Hc.
P. trichoidesCham. & Schltdl.

Mus: Malazgirt, Kuruca village, in the water, 11 v0@5, 39° 21' 237" N 42° 22' 747" E, 1684 m, LFR®3, Hc.

P. pectinatusl.

Mus: Malazgirt, D@anbey village lake, in the water, 30 vii 2006, 39° 894" N 42° 08' 915" E, 1585 m, LFM 2170, Hc.
Groenlandia densdL.) Fourr.

Erzurum: Karagoban, 2 km to Kirmizi Tuzla, edg@adl, 30 vii 2006, 39° 18' 537" N 42° 06' 155"1681 m, LFM 2078, Hc.

LEMNACEAE

Lemna minor L.

Mus: Malazgirt, SE of Bahge village , in the wateiy 2006, 39° 23' 578" N 42° 28' 993" E, 1668 rAM_034. Cr.

L. turionifera Landolt

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18 viii 2007, 39° 16' 951" N 42° 280'1E, 1848 m, LFM 3625, Cr.

ZANNICHELLIACEAE
Zannichellia palustrisL. subsprepens(Boenn.) Uotila
Mus: Malazgirt, Bahge (Seydan) lake, in the wateryii006, 39° 23' 366" N 42° 29' 082" E, 168&;NL 2449, Cr. (Hidrofit)

ARACEAE
Arum conophalloidesKotschy ex Schott varirescengStapf.) Engl.
Mus: Malazgirt, Guzelbaba mountain, steppe, 01 viD2039° 23' 722" N 42° 12' 235" E, 1720 m, LFNF33Ir.-Tur., Cr.

LILIACEAE

Asparagus officinalisL.

Mus: Malazgirt, Karincali valley, streamside, 26 x 8089° 21' 456" N 42° 15' 582" E, 1552 m, LFM 25Cr.

A. persicusBaker

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" &7 m, LFM 108, Ir.-Tur., Cr.

Eremurus spectabilisvl. Bieb.

Erzurum: S of Karagoban, Kirmizi Tuzla, steppeyi03006, 39° 15' 171" N 42° 06' 431" E, 1555 ®M.781, Ir.-Tur., Cr.

Allium callidictyon C.A. Mey.

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14 vii 2007, 39° 25' 287" N 42' 621" E, 1744 m, LFM 3242, Ir.-Tur., Cr.
A. stamineumBoiss.

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF87Q, E. Medit., Cr.

A. charaulicumFomin

Mus: Malazgirt, between Yolgozler arigikomsu villages, steppe, 14 vii 2007, 39° 25' 287" N 42 621" E, 1744 m, LFM 3241, Ir.-Tur., Cr.
A. atroviolaceumBoiss.

Mus: Malazgirt, N of Kardgler village, steppe, 06 vii 2006, 39° 21' 865" & 25' 537" E, 1672 m, LFM 1356, Cr.

A. pustulosumBoiss. & Hauskn.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1639, Ir.-T@r.

A. stearnianumKoyuncu, N. Ozhatay & Kollmann subsganenséollmann & Koyuncu

Mus: Malazgirt, Karincal village surroundings, stepfé vii 2007, 39° 22' 564" N 42° 15' 556" E, 858, LFM 3288END., Ir.-Tur., Cr.“NT”
A. scorodoprassunh. subsprotundum (L.) Stearn

Mus: Malazgirt, between Y. Kicik and A.Kicik villagestony slopes, 17 vii 2006, 39° 13' 088" N 42°®2B" E 1650 m, LFM 2040, Medit., Cr.
A. artvinenseMiscz.

Erzurum: NE of Karagoban, Kirimkaya villages, Gtizadda mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 888, Ir.-Tur., Cr.
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A. vinealeL.

Mus: Malazgirt, Kuruca village, steppe, 11 vii 2008°20' 692" N 42° 23' 296" E, 1705 m, LFM 1778, C

A. affine Ledeb.

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12°427' 019" E, 1800 m, LFM 1314, Ir.-Tur., Cr.

AA. guttatumSteven subssardoum(Moris) Stearn

Mus: Malazgirt, SE of Laladavillage, around Sarigdl, meadows drying up in sem@®8 viii 2007, 39° 18' 379" N 42° 25' 858" B2 m, LFM 3578, Medit., Cr.

A.dictyoprasumC.A. Mey.

Mus: Malazgirt, Karadere village surroundings, stefiieyiii 2007, 39° 23' 641" N 42° 12' 306" E, 075, LFM 3421, Ir.-Tur., Cr.

A. cardiostemorFisch. & C.A. Mey.

Mus: Malazgirt, W of Kaz golu village, meadows, 102@07, 39° 20' 706" N 42° 21' 500" E, 1764 m, LBOA2, Ir.-Tur., Cr.

A. kharputenseFreyn & Sint.

Mus: Malazgirt, between Kaz lake and Kuruca villagepge, 10 vi 2007, 39° 21' 259" N 42° 21' 253184 m, LFM 3051, Ir.-Tur., Cr.

Scilla sibericaHaw. subsparmena(Grossh) Mordak

Mus: Malazgirt, Laladg surroundings, meadows, 12 v 2007, 39° 18' 2642N23' 248" E, 1989 m, LFM 2661, Ir.-Tur., Cr.

Puschkinia scilloidesAdams

Mus: Malazgirt, W of Kogali village, fields, 16 iv 28039° 21' 925" N 42° 29' 665" E, 1657 m, LFM 066.

A Ornithogalum pyreanicumL.

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, steppe, 10 vi 2007, 39° 224" N 42° 17' 842" E, 1702 M 2946, Cr.

O. narbonensd..

Mus: Malazgirt, S of Laladavillage, meadow, 23 vi 2006, 39° 18' 450" N 43°@8" E, 2000 m, LFM 1141, Medit., Cr.

O. arcuatumSteven

Erzurum: Karagoban, Kirmizi Tuzla surroundingspgée 03 vi 2006, 39° 17' 377" N 42° 06' 329" 924 m, LFM 751a, Ir.-Tur., Cr.

O. oligophyllumE.D. Clarke

Mus: Malazgirt, between A. Kicik and Y.Kicik villagmeadows, 12 v 2007, 39° 16' 935" N 42° 23' 248182 m, LFM 2658, Cr.

O. platyphyllumBoiss.

Mus: Malazgirt, Karincal village, steppe, 29 v 2086, 22' 485" N 42° 16' 298" E, 1509 m, LFM 729Twur., Cr.

O. armeniacumBaker

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 444, E. Medit., Cr.

Muscari comosuniL.) Mill.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 453, Medit., Cr.

M. longipesBoiss.

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 1041, Ir.-Tur., Cr.

M. armeniacumLeichtlin ex Baker

Mus: Malazgirt, E of Karincali village, hills aroundaigéli road, steppe, 23 iv 2007, 39° 22' 2812N1" 756" E, 1732 m, LFM 2598, Cr.

Bellevalia fominii Woronow

Mus: Malazgirt, Yolgozler village, steppe, 29 v 2088, 23' 413" N 42° 15' 562" E, 1691 m, LFM 53Z:Tlur., Cr.“VU"

B. longistyla(Miscz.) Grossh.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" &1 m, LFM 101, Ir.-Tur., CrVU”

B. pycnantha(K.Koch) Losinsk.

Mus: Malazgirt, between A. Kicik and Y.Kicik villagmeadows, 12 v 2007, 39° 16' 935" N 42° 23' 248182 m, LFM 2659, Cr.

Fritillaria armena Boiss.

Mus: Malazgirt, NE of A. Kicik village, steppe, 12 0@7, 39° 16' 628" N 42° 23' 454" E, 1763 m, LF&6F2,END., Ir.-Tur., Cr.“LC”"

F. assyriacaBakersubspassyriaca

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" &7 m, LFM 097, Ir.-Tur., Cr.

Tulipa armenaBoiss.vararmena

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" B m, LFM 087END., Ir.-Tur., Cr.“CR”

T. sintenisiiBaker

Erzurum: Karagoban, Karakol, Karagdz village sundaings, humid place, 20 vi 2006, 39° 19' 864" R #2 472" E, 1663 m, LFM 1018; MuMalazgirt, NE of A. Kicik
village, steppe, 12 v 2007, 39° 16' 628" N 42°4&1" E, 1763 m, LFM 2669; 196, LFM 2748\D., Ir.-Tur., Cr.“LC"

A Gagea reticulatgPallas) Schult. & Schult.f.

Mus: Malazgirt, NE of A. Kicik village, steppe, 12 0@7, 39° 16' 628" N 42° 23' 454" E, 1763 m, LF&F2, Ir.-Tur., Cr.

G. tauricaSteven

Mus: Malazgirt, between Hasanggaand Kogali villages, humid place, 29 iv 2006, 88°797" N 42° 32' 533" E,1531 m, LFM 128, IurT Cr.

G. bulbifera (Pall.) Schult. & Schult.f.

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 058, Eu.-Sib., Cr.

G. luteoidesStapf

Mus: Malazgirt, between Cat and Karincali villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N22%665" E, 1650 m, LFM 083, Cr.

G. fistulosaKer-Gawler

Mus: Malazgirt, Guzelbaba mountain slopes, steppéy 2007, 39° 24' 562" N 42° 14' 536" E, 1702 rAM_2603, Cr.

G. glacialisC. Koch

Mus: Malazgirt, NW of Bgcatak village, roadside, 2 iv 2006, 39° 12' 582429 29' 504" E, 1567 m, LFM 001, Cr.

Colchicum szovitsiFisch. & C.A.Mey.

Mus: Malazgirt, between Bgatak and Dirimpinar villages, road side, 2 iv 2088 13' 906" N 42° 27' 827" E, 1558 m, LFM 0D4ur., Cr.

C. kotschyiBoiss.

Erzurum: S of Karagoban, Kirmizi Tuzla, steppeyi02006, 39° 15' 171" N 42° 06' 431" E, 1555 rAM_786, Ir.-Tur., Cr.

Merendera trigyna(Steven ex Adam) Stapf

Mus: Malazgirt, between Konakkuran and Hasaapéllages, fields, 2 iv 2006, 39° 17' 313" N &8 466" E, 1512 m, LFM 009, Ir.-Tur., Cr.

M. kurdica Bornm.

Mus: Malazgirt, S Hasanga village, fields, 2 iv 2006, 39° 18' 844" N 42 340" E, 1520 m, LFM 010, Ir.-Tur., Cr.

IRIDACEAE

Iris iberica Hoffm. subspelegantissimgSosn.) Takht. & Fedorov

Mus: Malazgirt, E of Yolgozler village (Yolgdzler Pidu) steppe, 27 v 2006, 39° 23' 413" N 42° 15" 82691 m, LFM 244, Ir.-Tur., Cr.

. reticulata M. Bieb. var.reticulata

Mus: Malazgirt, between Bgatak and Dirimpinar villages, road side, 2 iv 2088° 13' 906" N 42° 27' 827" E, 1558 m, LFM 0D5Tur., Cr.

I. caucasica Hoffm. subspturcica B.Mathew

Mus: Malazgirt, A. Kicik village surroundings, stepd® v 2007, 39° 16' 121" N 42° 22' 928" E, 1742.FM 2626, Ir.-Tur., Cr.

Crocus biflorus Mill. subsp.tauri (Maw) B.Mathew

Mus: Malazgirt, E of Seydan (Bahce) Lake, fields, 2006, 39° 22' 682" N 42° 29' 890" E, 1808 m, L&B0, Ir.-Tur., Cr.

C. cancellatusHerb. subspdamascenugHerb.) B.Mathew

Mus: Malazgirt, between Cat and Karincal villagespgie-rocky places, 16 iv 2006, 39° 21' 925" N 22°665" E, 1650 m, LFM 073; MuMalazgirt, Karincali village
urroundings, steppe, 26 x 2006, 39° 20' 850" N¥®703" E, 1501 m, LFM 2515, Ir.-Tur., Cr.

Gladiolus atroviolaceudoiss.

Mus: Malazgirt, Yaprakli village surroundings, mead@w,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 776, Ir.-Tur., Cr.

ORCHIDACEAE
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Orchis palustrisJacq.

Erzurum: Karagoban, Karakol, Karagéz village sunding, meadow, 20 vi 2006, 39° 19' 864" N 42°4/2" E, 1663 m, LFM 1033, Cr.
Dactylorhiza iberica(M. Bieb. ex Willd.) So6

Mus: Malazgirt, iyikomsu village surroundings, humid slopes, 14 vii 20893 26' 255" N 42° 13' 997" E, 1707 m, LFM 3382Med., Cr.
D. osmanica(Kl.) Soé var.osmanica

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 30END., Ir.-Tur., Cr.“LC"

D. umbrosa(Kar. & Kir) Nevski

Mus: Malazgirt, Bademozu village surroundings, meadd®dsv 2007, 39° 24' 712" N 42° 26' 095" E, 1#§6.FM 2696, Ir.-Tur., Cr.

SPARGANIACEAE
Sparganium erectunt.. subspmicrocarpum(Neuman) Domin
Mus: Malazgirt, 300 m N of Bahce village, streamsigig viii 2006, 39° 21' 542" N 42° 27' 897" E, 1687LFM 2408, Eu-Sib., Hc.

TYPHACEAE

Typha shuttleworthiiw.Koch & Sond.

Mus: Malazgirt, between Kardker and Uyanik (Bastem) villages, streamside, 0B0@7, 39° 22' 309" N 42° 25' 152" E, 1621 m, L8804, Hc. (Hidrofit)
T. angustifoliaL.

Mus: Malazgirt, D@anbey village lake, in the water, 30 vii 2006, 39° 894" N 42° 08' 915" E, 1585 m, LFM 2167, Hc.

JUNCACEAE

Juncus inflexusL.

Mus: Malazgirt, 3 km NW of Hasanpa village, streamside, 23 viii 2006, 39° 22' 3RB42° 29' 748" E, 1743 m, LFM 2319, Cr.

J. bufoniusL.

Mus: Malazgirt, road surroundings from Karincali wijato Kaz Lake, stream side, 17 vii 2006, 39° P4"MN 42° 24' 165" E, 1646 m, LFM 1801, Th.
J. articulatusL.

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20' 46042° 27' 019" E, 1800 m, LFM 1295, Eu.-Sib., Cr.

CYPERACEAE

Cyperus longud..

Mus: Malazgirt, Y. Kicik village surroundings, wet pkss, 17 vii 2006, 39° 17' 410" N 42° 23' 3531804 m, LFM 1953, Cr.

C. glaberL.

Mus: Malazgirt, Bahce (Seydan) lake surroundings asside, 23 viii 2006, 39° 23' 366" N 42° 29' 0821686 m, LFM 2430a, Th.

C. fuscusL.

Mus: Malazgirt, between Hasanygaand Kardger village, streamside-rocky, 23 viii 2006, 39° 826" N 42° 23' 806" E, 1722 m, LFM 2401, Ewh:STh.

Eleocharis quinqueflora(Hartmann) O. Schwarz

Mus: Malazgirt, Bademdozi village surroundings, meadd®tsv 2007, 39° 24' 712" N 42° 26' 095" E, 1#68_FM 2686, Cr.

E. palustris(L.) Roemer & Schultes

Mus: Malazgirt, Kaz lake surroundings, streamsideyil2006, 39° 20' 604" N 42° 19' 882" E, 1731LHAM 2028, Cr.

E. mitracarpaSteudel

Erzurum: Karagoban, Kirmizi Tuzla surrounding, nweesl 30 vii 2006, 39° 17' 412" N 42° 06' 330"1576 m, LFM 2266, Cr.

E. uniglumis (Link) Schultes

Mus: Malazgirt, between Uyanik and Bahge villages, liimeadows, 06 vii 2006, 39° 22' 794" N 42° 22'6H, 1737 m, LFM 1466, Cr.

Schoenoplectus lacustrig..) Palla subsptabernamontani(C.C. Gmel.) A.&D. Léve

Mus: Malazgirt, S of Kuruca village, rush bed-marsiegce, 23 vi 2006, 39° 19' 950" N 42° 23' 749'1&70 m, LFM 1153, Cr.

Bolboschoenus maritimugL.) Palla varmaritimus

Erzurum: Karagoban, Kirmizi Tuzla surroundingssatnside, 30 vii 2006, 39° 17' 412" N 42° 06' 3801576 m, LFM 2260, Cr.

Scirpoides holoschoenud..) Sojak

Mus: Malazgirt, Bahge (Seydan) lake surroundings, luptices, 23 viii 2006, 39° 23' 366" N 42° 29''0B21686 m, LFM 2467, Cr.

Blysmus compressud..) Panz. ex Link

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3007a, Cr

Carex divisaHudson

Erzurum: S of Karagoban, Kirmizi Tuzla, steppeyid2006, 39° 15' 171" N 42° 06' 431" E, 1555 rAM_780, Cr.

C. stenophyllawahlenb. subsgstenophylloidegV.Krecz.) Egorova

Mus: Malazgirt, Karagoz village surroundings, stepp@yi 2007, 39° 17' 380" N 42° 06' 427" E, 1583.fFM 3104, Euro-Sib., Hc.

C. melanostachyd. Bieb. ex Willd.

Mus: Malazgirt, W of Kazgolu village, streamside-wéages, 23 vi 2006, 39° 20" 004" N 42° 21' 6081EL0 m, LFM 1249; My Malazgirt, N of Kaz lake, meadow, 10
Vi 2007, 39° 20" 891" N 42° 19' 449" E, 1775 fAML_3007b, Cr.

C. riparia Curtis

Mus: Malazgirt, W of Kazgélu village, streamside-wédges, 23 vi 2006, 39° 20' 004" N 42° 21' 6081 FEL0 m, LFM 1247a, Hc. (Hidrofit)

C. hordeistichosvill.

Mus: Malazgirt, 3 km NW of Hasanpa village, meadows, 23 viii 2006, 39° 22' 323" 2} 29' 748" E, 1743 m, LFM 2324, Hc.

AC. elataAll. subsp.omskiana(Meinsh.) Jalas

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3014,-Eib., Hc.

AC. orbicularis Boot subspkotschyana(Boiss. & Hohen) Kukkonen vacaucasicad. Nilsson

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3008, E@x.

POACEAE

Elymus repengL.) Gould subsprepens

Mus: Malazgirt, Laladg, humid places, 18 viii 2007, 39° 18' 315" N 42° 207" E, 1997 m, LFM 3497, Cr.

E. repens(L.) Gould subspelongatiformis(Drobov) Melderis

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42%4¥2" E, 1663 m, LFM 940, Ir.-Tur., Cr.

E. hispidus(Opiz) Melderis subshispidus

Mus: Malazgirt, between Dganbey village and Karagoban town, steppe, 30 \@6239° 19' 517" N 42° 08' 581" E, 1711 m, LFM822Cr.

E. hispidus(Opiz) Melderis subsgpodpyeragNab.) Melderis

Mus: Malazgirt, A. Kicik village, steppe, 11 vii 20089° 15' 220" N 42° 22' 839" E, 1642 m, LFM 17BHis: Malazgirt, Y. Kicik village surroundings, humidapes, 17
vii 2006, 39° 17' 410" N 42° 23' 353" E, 1904LHM 1911, Ir.-Tur., Cr.

E. hispidus(Opiz) Melderis subsgarbulatus(Schur) Melderis

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF881, Cr.

Eremopyrum bonaeparti¢Spreng.) Nevski subspirsutum (Bertol.) Melderis

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" E92 m, LFM 745, Th.

A Aegilops tauschiiCosson subspauschii

Mus: Malazgirt, Yaprakli village surroundings, fields7 v 2006, 39° 21' 031" N 42° 15' 978" E, 1591L.FM 298, Ir.-Tur., Th*VU”

Secale montanunGuss.

Mus: Malazgirt, NW of Hasanpa village (Karagdlmez district), steppe, 05 ix 2089° 19' 936" N 42° 28' 281" E, 1808 m, LFM 3782.

S. anatolicumBoiss.

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF002, Hc.
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Psathyrostachys fragiligBoiss.) NevskisubspsecaliniformisTzvel.

Mus: Malazgirt, south slopes in the of the hills eastef Karincal village, steppe, 10 vi 2007, 3% 279" N 42° 17' 748" E, 1760 m, LFM 2987, lurT Hc.

Hordeum violaceunBoiss. & Huet

Mus: Malazgirt, W of Kazgéli village, streamside-wéages, 23 vi 2006, 39° 20' 004" N 42° 21' 6081EL0 m, LFM 1260, Ir.-Tur., Hc.

H. geniculatumAll.

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12427' 019" E, 1800 m, LFM 1329, Eu.-Sib., Th.

H. bulbosumL.

Mus: Malazgirt, W of Kazgélu village, fields, 23 vi 28, 39° 20' 004" N 42° 21' 608" E, 1730 m, LFM8,1Cr.

Taeniatherum caput-medusag..) Nevski subspcrinitum (Schreb.) Melderis

Erzurum: N of Karagoban, Kirimkaya villages, Gliabla mountain, steppe, 05 vi 2006, 39° 21' 6632N10' 670" E, 1776 m, LFM 841, Th.

Henrardia persica(Boiss.) C.E. Hubbard vapersica

Mus: Malazgirt, south slopes in the of the hills eastf Karincali village, steppe, 10 vi 2007, 32 279" N 42° 17' 748" E, 1760 m, LFM 2975, lurT Th.

Bromus japonicusThunb subspjaponicus

Mus: Malazgirt, 1 km N of Kazgélu, meadows, 23 vi 2088° 20' 572" N 42° 21' 708" E, 1730 m, LFM 12WAis: Malazgirt, Kardgler village, alluvial steppe, 06 vii
2006, 39° 20' 460" N 42° 27' 019" E, 1811 m, LE629, Th.

B. scopariusL.

Mus: Malazgirt, N of Kaz lake, steppe, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3020, Th.

B. lanceolatusRoth

Erzurum: Karagoban, Karakol, Karagéz village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 1039, Th.

B. danthoniaeTrin

Erzurum: Karagoban, Karakol, Karagdz village sundings, steppe, 20 vi 2006, 39° 19' 864" N 42°4I72" E, 1663 m, LFM 958; Mu Malazgirt, N of Kaz lake,
meadow, 10 vi 2007, 39° 20" 891" N 42° 19' 4491FE5 m, LFM 2989; My Malazgirt, Karagdz village surroundings, stepp@yvi 2007, 39° 17' 380" N 42° 06'
427" E, 1583 m, LFM 3199, Th.

B. tectorumL. subsptectorum

Mus: Malazgirt, Yaprakli village surroundings, stepg@,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 324, Th.

B. tomentellusBoiss.

Mus: Malazgirt, Karincali valley, fields, 26 v 20079°322' 587" N 42° 17' 506" E, 1623 m, LFM 287%8;Tlur., Kh.

B. riparius Rehm

Mus: Malazgirt, north slopes in the of the hills eastef Karincal village, humid places, 10 vi 2088 22' 294" N 42° 17' 842" E, 1702 m, LFM 296t,

B. armenusBoiss.

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10 vi 2007, 39° 17' 002" N 42° 23' 245180 m, LFM 3069END., Ir.-Tur., Cr.“NT”

B. inermisLeysser

Mus: Malazgirt, between A.Kicik and Y.Kicik villageset places, 18 viii 2007, 39° 16' 951" N 42° 280'1E, 1848 m, LFM 3618, Cr.

A Avena fatual. var. glabrataPeterm.

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12°427' 019" E, 1800 m, LFM 1290, Eu.-Sib., Th.

A. sterilisL. subspludoviciana(Durieu) Gillet et Magne

Mus: Malazgirt, W of Kazgélu village, fields, 23 vi 28, 39° 20' 004" N 42° 21' 608" E, 1800 m, LFMIQ2Th.

Arrhenatherum kotschyBoiss.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 465, Ir.-Tur., Cr.

Trisetum flavescengL.) P. Beauv.

Mus: Malazgirt, 1 km S of Laladavillage, meadows, 23 vi 2006, 39° 18' 450" N 23°095" E, 2000 m, LFM 1166, Eu.-Sib., Hk.

Koeleria cristata(L.) Pers

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 240, Hc.

Deschampsia caespitogh.) P. Beauv.

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 3009, Hc.

Calamagrostis epigejod..) Roth.

Mus: Malazgirt, 1 km S of Laladavillage, meadows, 23 vi 2006, 39° 18' 450" N 23°095" E, 2000 m, LFM 1167, Eu.-Sib., Cr.

Apera intermediaHackel

Mus: Malazgirt, Yaprakli village surroundings, streagies 27 v 2006, 39° 21' 031" N 42° 15' 978" B91L, LFM 572, Ir.-Tur., Th.

Agrostis giganteaRoth

Mus: Malazgirt, S of Kardger village, streamside, 06 vii 2006, 39° 20" 46042° 27' 019" E, 1800 m, LFM 1319, Eu.-Sib., Cr.

A. stoloniferal.

Erzurum: Karagoban, Karakol, Karag6z village sundings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 991a, Eu.-Sib., Cr.

A Polypogon maritimusWilld. subsp.subspathaceugReq.) Aschers. & Graebn.

Mus: Malazgirt, 1 km SW of Kuruca village, humid meadn 23 vi 2006, 39° 21' 177" N 42° 21' 813" E318n, LFM 1196; Myg: Malazgirt, 1 km N of Kazgdlu,
meadows, 23 vi 2006, 39° 20' 572" N 42° 21' 7881730 m, LFM 1225, E. Medit., Th.

P. monspeliensig¢L.) Desf.

Erzurum: Karagoban, Kirmizi Tuzla surrounding, neesl 30 vii 2006, 39° 17' 412" N 42° 06' 330"1876 m, LFM 2292, Th.

Zingeria biebersteiniangClaus) P. Smirnov subspichopoda(Boiss.) R.R. Mill.

Mus: Malazgirt, between Kaz lake and Kuruca villageppe, 10 vi 2007, 39° 21' 259" N 42° 21' 253184 m, LFM 3049, Ir.-Tur., Th.

Phalaris arundinaceal.

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28" 891" N 42° 19' 449" E, 1775 m, LFM 3022, Cr.

A Alopecurus bulbosu$ouan

Mus: Malazgirt, Bademdozi village surroundings, meadd®tsv 2007, 39° 24' 712" N 42° 26' 095" E, 1#68_.FM 2692, Cr.

A. arundinaceusPoir.

Mus: Malazgirt, W of Kazgélu village, fields, 23 vi 26, 39° 20' 004" N 42° 21' 608" E, 1800 m, LFMIGR, Cr.

Beckmannia eruciformisg(L.) Host.

Mus: Malazgirt, SE of Laladavillage, around Sarigél, meadow-swamp, 18 viii2089° 18' 379" N 42° 25' 858" E, 1969 m, LFM @48c.

Phleum pratensé..

Mus: Malazgirt, Laladg, humid places, 18 viii 2007, 39° 18' 315" N 43° 207" E, 1997 m, LFM 3498, Eu.-Sib., Cr.

AP. bertoloniiDC.

Mus: Malazgirt, Kardgler village, alluvial steppe, 06 vii 2006, 39° 260" N 42° 27' 019" E, 1811 m, LFM 1634, Hc.

P. montanumK.Koch subspmontanum

Mus: Malazgirt, S of Kardger village, fields, 06 vii 2006, 39° 20' 460" 12427' 019" E, 1800 m, LFM 1327, Hc.

P. montanumK.Koch subspserrulatum (Boiss.) M. D@an

Mus: Malazgirt, between A.Kicik and Y.Kicik villagesteppe, 10 vi 2007, 39° 17' 002" N 42° 23' 245180 m, LFM 3076, E. Med., Hc.

P. phleoideqL.) Karsten

Mus: Malazgirt, 3 km to Karagoz village, steppe, 302606, 39° 19' 846" N 42° 13' 808" E, 1623 mM_E141, Eu.-Sib., Hc.

AP. exaratumHochst. subspexaratum

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 417a, Th.

AP. boissieriBornm.

Mus: Malazgirt, between Karincali and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 417b, Ir.-Tur., h.

Festuca arundinace&chreb. subs@rundinacea

Mus: Malazgirt, W of Kazgélu village, streamside-wéages, 23 vi 2006, 39° 20' 004" N 42° 21' 6081 EL0 m, LFM 1253, Hc.

Lolium persicumBoiss. & Hohen. ex Boiss.

Mus: Malazgirt, N of Kaz lake, meadow, 10 vi 2007, 28° 891" N 42° 19' 449" E, 1775 m, LFM 2990;Tlur., Th.
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Poa trivialis L.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" B9 m, LFM 744b, Hc

P. pratensid..

Mus: Malazgirt, between Kaz lake and Kuruca villageppe, 10 vi 2007, 39° 21' 259" N 42° 21' 253184 m, LFM 3045, Cr.

P. timoleontisHeldr. ex Boiss.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 29 iv 2006, 39° 41' 765" N 42° 04' 854" B4 m, LFM 110, E. Med., Hc.

P. bulbosaL.

Mus: Malazgirt, Yaprakli village surroundings, step@@&,v 2006, 39° 21' 031" N 42° 15' 978" E, 1591LFM 295, Cr.

Eremopoa multiradiata(Trautv.) Roshev.

Erzurum: Karagoban, Karakol, Karag6z village sunaings, humid place, 20 vi 2006, 39° 19' 864" R 42 472" E, 1663 m, LFM 1038, Ir.-Tur., TMU"
AE. attalicaH. Scholz

Erzurum: NE of Karagoban, Kirimkaya villages, Gbadla mountain, steppe, 11 vi 2006, 39° 19' 8642N13' 472" E, 1663 m, LFM 92END., E. Medit., Th.“VU”
E. songarica(Schrenk) Roshev.

Erzurum: Karagoban, Kirmizi Tuzla surroundingspgée 03 vi 2006, 39° 17' 377" N 42° 06' 329" 92 m, LFM 761b, Ir.-Tur., Th.
Catabrosella parviflora(Boiss. & Buhse) Alexeev ex R.R. Mill subsgalvertii (Boiss.) Alexeev ex R.R. Mill

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 03 vi 2006, 39° 17' 377" N 42° 06' 329" 82 m, LFM 759, Ir.-Tur., Hc.
Catabrosa aquaticdL.) P. Beauv.

Mus: Malazgirt, S of Laladavillage, meadow, 23 vi 2006, 39° 18' 450" N 43°@8" E, 2000 m, LFM 1261, Cr.

Puccinelia grossheimiangV. Krecz.) V. Krecz.

Mus: Malazgirt, Kuruca village, reedy-bed, 11 vii 20@8° 21' 237" N 42° 22' 747" E, 1684 m, LFM 1788.

P. gigantea(Grossh.) Grossh.

Erzurum: Karagoban, Kirmizi Tuzla surroundingsppée 30 vii 2006, 39° 17' 412" N 42° 06' 330'1&76 m, LFM 2214, Hc.
Sclerochloa dura(L.) P. Beauv.

Mus: Malazgirt, Karincali village, humid places, 22006, 39° 22' 485" N 42° 16' 298" E, 1509 m, L6988, Eu.-Sib.?, Th.

Dactylis glomerata.. subsphispanica(Roth.) Nyman

Mus: Malazgirt, 1 km N of Kazgolu, meadows, 23 vi 2086° 20' 572" N 42° 21' 708" E, 1730 m, LFM 1286.

Briza humilis M. Bieb.

Mus: Malazgirt, between Karincall and Yaprakl villagsteppe, 27 v 2006, 39° 21' 706" N 42° 15' /3’520 m, LFM 414, Th.

Melica persicaKunth subspinaequiglumis(Boiss.) Bor

Erzurum: N of Karagoban, Kirimkaya villages, Gliaéla mountain, steppe, 05 vi 2006, 39° 21' 6632N149' 670" E, 1776 m, LFM 848, Hc.
Glyceria plicata(Fries) Fries

Mus: Malazgirt, S of Laladavillage, meadow, 23 vi 2006, 39° 18' 450" N 43°@98" E, 2000 m, LFM 1247b, Hc.

Stipa holosericedrin.

Mus: Malazgirt, Karincali valley, steppe, 26 v 2009; 23' 028" N 42° 17' 045" E, 1590 m, LFM 2864Tlur., Hc.

S. arabicaTrin. & Rupr.

Mus: Malazgirt, betweeiyikomsu and Kirimkaya village surroundings (Radar), seeifid viii 2007, 39° 15' 250" N 42° 03' 700" B93 m, LFM 3345, Ir.-Tur., Hc.
S ehrenbergianarrin. & Rupr.

Mus: Malazgirt, 2 km S of Lalada village, steppe, 23 vi 2006, 39° 18' 072" N 28°308" E, 1900 m, LFM 1277, Ir.-Tur., Hc.

S. ponticaP. Smirnov

Mus: Malazgirt, N of Kazgélu, steppe, 23 vi 2006, 28° 604" N 42° 21' 882" E, 1830 m, LFM 1124b, Hc.

Phragmites australigCav.) Trin. ex Steudel

Mus: Malazgirt, Y. Kicik village surroundings, wet pks, 17 vii 2006, 39° 17' 410" N 42° 23' 3531804 m, LFM 1952, Eu.-Sib., Cr.
Cynodon dactylor(L.) Pers. varvillosus Regel

Mus: Malazgirt, Yenikdy surroundings, steppe, 17 @08, 39° 15' 002" N 42° 24' 173" E, 1904 m, LF8r8, Hc.

Echinochloa crus-galli(L.) P. Beauv

Mus: Malazgirt, between Belam and Sirtdiizi villages, streamside, 02 ix 2897,21' 439" N 42° 15' 293" E, 1489 m, LFM 36864,

E. colonum(L.) Link

Mus: Malazgirt, Bahge (Seydan) lake surroundings, gautaces, 23 viii 2006, 39° 23' 366" N 42° 29' 0&2 1686 m, LFM 2456, Th.
Crypsis alopecuroidegPiller & Mitterp.) Schrader

Mus: Malazgirt, between Kargker and Uyanik (Bastem) villages, streamside, 0B0@7, 39° 22' 309" N 42° 25' 152" E, 1621 m, L8806, Th.
C. acuminataTrin subspacuminata

Mus: Malazgirt, SE of Laladavillage, around Sarigél, steppe, 18 viii 2007, 38°379" N 42° 25' 858" E, 1969 m, LFM 3455, Th.

C. aculeata(L.) Aiton

Mus: Malazgirt, between Dganbey village and Karagoban town, steppe, 30 W@62@9° 19' 517" N 42° 08' 581" E, 1711 m, LFM22Th.

(Received for publication 3 August 2009; The dditeublication 01 December 2009)
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A new record of Chrysomphalina chrysophylla (Basidiomycota, Hygrophoraceae) for Turkey
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! Karadeniz Technical University, Department of BidEducation, 61335, Trabzon, Turkey
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Abstract
A new record for the Turkish mycot@hrysomphalina chrysophyligr.) Clémencon, is reported. The species
is described, illustrated, and briefly discussédepresents a second membe€bfysomphalinan Turkey.

Key words: Chrysomphalina chrysophyll&ew record, Turkey

O

Tirkiye'den yeni bir Chrysomphalina chrysophylla (Basidiomycota, Hygrophoraceae) kaydi

Ozet

Tarkiye mantarlari icin yeni bir kayiChrysomphalina chrysophyligr.) Clémengontapor edilmgtir. Tdrln
betimi ve resimleri verilerek kisa bir tamasi sunulmgtur. Bu kayitChrysomphalinagenusunun Tirkiye'deki ikinci
dyesidir.

Anahtar kelimeler: Chrysomphalina chrysophyll&.eni kayit, Turkiye
1. Introduction

ChrysomphalinaClémencons a small genus consisting of four species wordigwjwww.MycoBank.org). The
members of this genus are white or pale sporetiasdrity, their caps are depressed at the centtgitla are decurrent
(Clémencon, 1982).

Up to date, only one species connected with thimigegOmphalina abiegngBerk. and Broome) Singer has
been recorded from Turkey (cfr Sesli and Dench8092. It has been found by Siimer (1982) in the evadBlack Sea
Region. This name is a synonym Ghrysomphalina grossulgPers.) Norvell, Redhead and Ammirati. In 2004, a
second Turkish membe€. chrysophyllgFr.) Clémengon, was collected insér high plateau, situated at a distance of
about 54 km from Trabzon (Figure 1). The collectsite is covered by spruce-fir foresRidea orientalis(L.) Link. —
Abies nordmannian&gpach) in the steep mountains. The damp climatthefregion is favourable for mushroom
growth.

: Corresponding authot Haberlemeden sorumlu yazar: tugrulsesli@yahoo.com
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Figure 1. Collection site.

2. Materials and methods

In the field, the surrounding vegetation and gengraperties of the collected specimen were noted.
Photographs of basidiomata were also taken. Itath@ratory, spore prints were made in order toadtes spore mass
colour and the spores to be used for measurentditsoscopical examinations were made according titBnbach
and Kranzlin (1991) by the first author. Basidioanatere dried and then partly moistened by addifegvawater drops,
then were sectioned. Giemsa stain was used forirsgaihe septate hyphae and spores. The herbapeninsen was
deposited in a senior author’s private herbariuBSBat Fatih Education Faculty of Karadeniz Techhigniversity,
Trabzon, Turkey.

Figure 2.Chrysomphalina chrysophylla basidiomata (bar = 2 cm); photo E. Sesli.
3. Results and Discussion

Chrysomphalina chrysophylla (Fr. : Fr.) Clémencon, Z. Mykol. 48(2): 203 (1982)

Syn.: Agaricus chrysophyllu§r. : Fr., 18210mphalia chrysophyllgFr. : Fr.) Gillet, 18740Omphalina chrysophylla
(Fr. : Fr.) Murrill, 1916;Armillariella chrysophylla(Fr. : Fr.) Singer, 19435erronema chrysophyllurfiFr. : Fr.) Singer
1959;Haasiella chrysophyllgFr. : Fr.) Raithelh., 1973 hrysobostrychodes chrysophyll#s. : Fr.) G. Kost, 1985.
Colour photographs were published e.g. by Bon (1,98@urtecuisse and Duhem (1994), Ludwig (2000))»R@006).

E. Sesli et al., A new record of Chrysomphalingysbphylla (Basidiomycota, Hygrophoraceae) for Tyrke
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Pileus: convex-depressed, fibrillose to scaly, brownistinge, greyish brown in the centre to yellowish brdewards
the margin, 1-5.5 cm wide, thin-fleshed, margin egafly incurved, becoming sometimes wavy with aggour and
taste pleasant.amellae: decurrent, golden to apricot-yellow, subdistant anohd.Stipe: surface glabrous, generally
concolorous with the pileus, yellow to darker wétfpe, 20-40 x 2-4 mm, base sometimes covered witte whycelium
(Figure 2).Hyphae of lamellae 3-6.5 um across (Figure 3@asidia andmarginal cells clavate (true cheilocystidia
absent) (Figure 3bgporesellipsoid to cylindrical, hyaline, nonamyloid, 1% x 4.5-6 um (Figure 3c).

Habitat: clustered on decayericea orientaliswood.

Specimen examined Trabzon, Magka, Ilser high plateau, 1850 m, 18.09.2004 leg. E. S&&iS 2313 Edibility :
unknown.

Figure 3.Chrysomphalina chrysophyllga) hyphal structure of lamellae (bar = 10 um),kasidia and marginal cells
(bar = 10 um), (c) spores (bar =5 um); del. EliSes

The epithet prefix (‘gold’ in Latin) refers to tlerange yellowish gills. The basidiomata of somewdiatilar
C. grossulaare smaller, green-yellow with initially convextda uplifted pileus becoming almost white with age,
distant, strongly decurrent and green-yellow, taied gills, and smaller spores, 6-9.5 x 3.5-5.5 um.

Chrysomphalina chrysophyllas a very rare species in the East Black Sea megior 16 years of
investigations, it has been collected only once.
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