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Determination of the usability of woody plant speas in Tortum - Creek Watershed for functional and
aesthetical uses in the respect of landscape arature

M. Akif IRMAK , Hasan YILMAZ!

! Ataturk University Agriculture Faculty Departman lofindscape Architecture, 25240 Erzurum, Turkey

Abstract

This study was carried out in Tortum — Creek Wédtedsin 2002 and 2003, which is included in the
provincial boundary of Erzurum, which exhibits neger characteristics hydrographically, and hasudaze
area of 1.900 kmz2. The study area is also on th&sesection point of Irano-Turanian and Euro-Sarefloristic
regions. The aim of this study was to determinenti@ve woody plant species which can be usedriddeape
planning and designs. As the result of the stuohally 54 woody plant species from 25 families warend in
the area. After the evaluation of the phenologi@atl morphological characteristics of the plantswits
determined that of all the determined species, 80k used in landscape restorations; 28 in thenplg of
road-sides, refuges and car-parks; 19 in rockyegeaéand dry-wall gardens, 9 as ground-covering3nébr
their aesthetical characteristics.

Key Words: Woody plants Llandscape planning, Natural plaeicges, Tortum — Creek Watershed

O

Tortum Cayi Havzasi’'nin odunsu bitkilerinin peyzaj mimarli g1 agisindan fonksiyonel ve estetik amach kullanim
olanaklarinin belirlenmesi

Ozet

Bu argtirma, 2002 ve 2003 yillarinda, hidrografik acidénhavza ézellii gosteren yakkak 1900 kn
lik bir yizélgiime sahip, Erzurum’un Tortum ve Uzene ilceleri icerisinde yer alan Tortum Cayl Havzata
yapilmstir. Calgma alani fitoc@rafik konum itibari ile A8 ve A9 kareleri icerisiedyer alir. Argtirma alani
ayni zamanddran- Turan ve Avrupa- Sibirya floristik bolgelemnkessim noktasindadir. Aggirmanin amac;
yoredeki kentsel ve kirsal mekanlarda peyzaj plawal ve tasarim camalarinda kullanilabilecek gal odunsu
bitkileri belirlemektir. Argtirma alaninda, 25 familyaya ait 54 odunsu bitkiittespit edilmgtir. Ayrica yetsme
ortami Ozellikleri ile bitkilerin fenolojik ve modiojik 6zellikleri belirlenmitir. Yapilan dgerlendirme
sonucunda bu bitki tirlerinden, 30’unun peyzaj amacalsmalarinda, 28’inin karayolu kenari, orta refijj ve
otopark planlamalarinda, 19'unun kaya ve kuru dipadrcelerinde, 9'unun yer ortiict olarak ve 39'umstetik
Ozelliklerinden dolay! kullanilabilegesonucuna varilngtir.

Anahtar Kelimeler: Odunsu bitkiler, peyzaj planlama, g bitki turleri, Tortum Cayl Havzasi
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1. Introduction

Turkey is rich in plant diversity since it has tbepability of inhabiting the plant species fromditerranean,
Irano-Turanian and Euro-Siberian floristic regiah® to the great variety in its soil structuresrfed by geological and
topographical factors and several types of climatesording to Ozhatay et al. (2005), of 10,765nmbing and fern
species naturally growing in Turkey, 3,022 are emde which are 3,043 if added the varieties andspabies. East
Anatolia Region takes an important part in thisedde flora. It is followed by the Mediterranean Regwith 750
species (Ekim et al., 2000).

Although the study area, which is on the crosgise@oint of the Irano-Turanian and Euro-Siberflamistic
regions, has a miscellaneous nature, it has bednlgss attention compared to other zones. In thdysarea, while
species originating from Irano-Turanian are prewiaie the surrounding area of the district of Tamtihe species from
Euro-Siberian and Mediterranean floristic regioas e encountered in the area around the Lake mfifio(Aksoy,
1981; Altan, 1991). In a previous study over th&dgtarea, it was determined that 50,3 % of thetplarhich were
identified between the elevations of 1900-3169 enfewm Irano-Turanian, 14,6 % from Euro-Siberiand &3 % from

Mediterranean floristic regions while the rest ¢13) are commonly distributed species (Tatl andgge 1989).

Trees can have contributions to urban environmemany ways such as reduction of air pollutionergry
conservation by balancing heat; releasing moidtuithe surrounding; inhabiting flora and fauna (Bstet al., 1998;
Akbari et al., 2001); noise control (Cepel, 1988al¥ér, 1991); reducing wind velocity and amountdaét and green
house gases (Nowak et al., 2000; Nowak and Crab@2)2 reducing light reflection (Walker, 1991; Heis 1986;
Heisler and Grant, 2000). In addition to favourahlactions such as preventing erosion, conditionvagste areas,
reducing avalanche and land slide risk, coast Isation, improving soil, for landscape restoratiechniques
(Urgenc, 1990; Braun and Fluckiger, 1998), treey miso have many advantageous effects on city eisthand
contribute to city image, in many ways such aslegtal sensation, outlining, bordering, surrougdidirecting,
shadowing, avoiding stress and providing safetysighr et al., 1996; Leszczynski, 1999; Aslanbogd@22Moore,
2002).

The number of ornamental woody plants, which canubed at outdoors, is not much in Erzurum and its
surrounding due to the extreme climatic conditidnsthis study, it was aimed to make an inventofythe woody
plants in native vegetation; to observe their laage characteristics in all season, and to deterthimse, which can be
used in Erzurum and its surrounding for their agtsthl and functional characteristics. Another &irthe study may be
that data obtained in the study can be used faowsuresearches to be carried out in the futureh s propagation,

collection gardens, flora tourism and gene sounagies.

2. Materials and methods

This study deals with the woody plant species gungwnaturally in Tortum — Uzundere valley, which

constitutes Tortum — Creek Watershed. Size of theerghed is about 1,900 km2 and it is 70 km awamy fErzurum.

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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Figure 1. Location of study area

The valley is a micro-climatic area with its farttasopographical features and richness in biolaijersity. It
is phyto-geographically located at the intersecbA8 and A9 squares (Davis, 1965). The mean drteagperature in
the study area is 8.2 °C, with maximum averagedds 2C in July and minimum average of -3.4 °C inudaty. Means
of maximum temperature never fall below zero thiaug the year. Mean yearly rainfall is 435 mm, vbhigainly falls
in spring, especially in May.

The study site was chosen based on the variatioptaint species considering different landscapedygquch
as forest, wetlands and arid ecosystems. The stoihprises the stages of (1) field surveying fonpkpecies, which
includes the collection and identification of thpesies and the determination of the features of tiebitats and their
dendrological characteristics; and (2) analysiseraluation of their possible functional and aetithéuses.

2.1. Field Survey

Field surveys were conducted in a two — year pehpdsisiting the area in regularly intervals in erco
determine the naturally growing plant species. Saspere collected from watersides, roadsides sfaaeeas, field-
sides, grasslands, stony and arid areas, alpirgs,aegound settlements, orchards and house-gardediferent
seasons. Plant parts (stems, leaves, flowers aiii$)fiwere collected in order to identify the plesgecies. The
herbarium at the Black-Sea Technical Universitypsufed the identification process and related ditere (Davis,
1965-1985; Var, 1992; Kaya, 1996; Ansin, 1994; &ritkell, 1996) was used to compare their speciéh the
collected ones. Prepared plant materials were duime herbarium specimens and saved for the ugleeiterbarium
constituted in the Atatlrk University Atapark Boizal Garden. Data on soil properties of the stutbaavas taken
from the previous studies about the area. Halettufes of the species (e.g. arid, wet, moistystsloppy, orientation,
altitude, species density), and their dendrologatelracteristics (e.g. structure, height, cololawér-fruit status and
ground covering rate) were also recorded for edahtspecies. The altitude was measured using P8 (&lobal
Positioning System).

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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2.2. Analysis and Evaluation

Data obtained from field surveys was evaluated idening the functional use of plant species sucfoashe
protection from erosion and avalanche, stabilizatibroadsides, amelioration of sand hills, winddk and plantation
of refuge and auto parking. In order to better ahilge the aesthetical and functional use of plgecies in landscape
design and planning, several previous studies entdpic (Foster, 1968; Cetik, 1973; Kog, 1977; Bayar, 1980;
Altan et al., 1982; Uzun et al., 1982; Var, 1992lker et al., 1994; Giltekin, 1994; Arslan et 4B96; Brickell, 1996;
Dasdemir et al., 1996; Yilmaz et al. 1996a, Dirr 1998n and Liu 2001; Aslaniga, 2002; Gungor et al., 2002; Yicel,
2002) were reviewed by considering the phyto-sogjiglal, phyto-ecological and phonological propertié the species

in the area and the features of their habitats.

3. Results

There is a high plant potential in the study amghich is located on the intersection point of EAsatolia
Region and East Blacksea Region, since it inhaétsts from various vegetation types such as fopdateau, steppe
and wetlands. The plants collected from differeattp of the area (e.g. riverbanks, roadsides, f@rggoximity of
cultivated areas, rangelands, rocky and arid aegass in alpine zone, around settlements, orchandshome gardens)
in different vegetation periods in 2002 and 20038l adentified are shown in Table 1. Among the plapecies
determined in the study area especifligus slyvestrid.. are commonly found at 2350 m. On steep hilld atone
covered areas with dry surfacésser divergen$ax var. drergens, Colutea armerBoiss. & Huet,Cotinus coggygria
Scop., Cotoneaster nummulari&isch & Mey., Juniperus oxycedrut. subsp.oxycedrus, Paliurus spina-christii
Miller, Populus tremuld.., Quercus macrantheraubsp syprensigC.Koch.) Menitsky,Rosa canina.. are found in
mixed forests. Along the water waysippophea rhamnoidek., Salix triandra L. subsp.bornmulleri L., Tamarix
smyrnensiBunge., are common. However, some plant speRiesca granatunil., Euonymus latifoliud.., Miller
subsp.latifolius, Jasminum fruticank., Mespilus germanicd., Sorbus umbellatdDesf.) Fritschvar. umbellataare

rarely found in arid areas.

As the result of the study, totally 54 woody plapecies were identified. Most of these species [92fé

deciduous and the number of coniferous specieslysfour while only Scotch pine is prevalent.

Thirty plant species growing on steep slopes amidestovered areas under arid conditions, resigtaaitreme
conditions, stemming form bottom and having highergeration capacity were determined (Table 1). Agritiem are
Acer divergendPax var. ergens, Ailanthus altissim@Mill.) Swingle, Berberis vulgarisL., Carpinus betulud .,
Colutea armendoiss.& Huet,Cotinus coggygrigscop.,Cotoneaster nummularigisch & Mey.,Ephedra majoHost,
Ficus carical. subsp Carica, Hippophea rhamnoidds, Juniperus communik. subsp.nana Syme, Juniperus
oxycedrusL. subsp.oxycedrus, Lonicera iberic8ieb., Paliurus spina-christiiMiller, Populus tremula.., Quercus
macrantherasubsp syprensigC.Koch.) Menitsky,Rosa canina.., Salix triandra L.subsp.bornmulleri L., Tamarix

smyrnensi8unge. andUimus minor Miller subsp.minor.

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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In the study area, species that can grow in pastiaholly rocky fields were determined to be idé&al rock
and dry wall gardens with their special habitatd aasthetic features such as form and colour (Walkal., 1994). It
was found that 19 species could be used for thipgse (Table 1). The most important of them Begberis vulgaris
L., Colutea armendoiss.& Huet,Cotinus coggygriéscop.,Cotoneaster nummularigisch & Mey., Ephedra major
Host., Hippophea rhamnoides., Jasminum fruticand.., Juniperus communi&. subsp.nana Syme, Juniperus
oxycedrusL. subsp.oxycedrus, Lonicera iberic8ieb., Paliurus spina-christiiMiller, Punica granatumL., Rosa

caninalL. andVitis sylvestrisGmelin.

Because they can be grown with less maintenancensgg, ground-covering species are seen as the
alternatives to grassy species. Such speciessrdalnd in the study area and given in Table Walt determined that
totally nine species can be used as ground-covefimpng them ar€olutea armendoiss & Huet.,Ephedra major

Host.,Juniperus communis. subspnanaSyme,Juniperus oxycedrus. subsp.oxycedrus, Rosa canita

Aesthetical values of the species were determir@tsidering their features, such as form, textueaflét
colour, stem, branch, flower and fruit, colour effef leaflet in fall, beauty of form, beauty ofew, canopy effect and
winter view ability. Among the species found in tea, thirty-nine pull attraction with their aestib features (Table
1). In this respect, following natural and culturspecies were found to be importaAtjanthus altissima(Mill.)
Swingle Berberis vulgarisL., Colutea armenaoiss. & Huet,Cornus mag.., Cotinus coggygriaScop.,Crataegus
oriantalis Palas ex Bieb. var.oriantalis, Elaeagnus angustifolin., Ephedra majorHost., Cydonia oblongaMiller,
Diospyros kakiL., Diospyros lotud_., Euonymus latifoliud.. Miller subsp.latifolius, Ficus carical. subsp carica,
Hippophea rhamnoidek., Jasminum frutican&., Juniperus communik. subspnana Syme, Juniperus foetidissima
Wild., Juniperus oxycedrus. subsp.oxycedrus, Lonicera ibericBieb., Malus communi&., Mespilus germanica..,
Morus albal., Ostrya carpinifoliaScop.,Paliurus spina-christiiMiller, Persica vulgarisMiller, Pinus sylvestrid..,
Populus nigraL. subsp.nigra, Populus tremul&.., Prunus aviuni., Prunus cerasu&., Punica granatuni., Rubus

caesicud.., Sorbus umbellatéDesf.) Fritschvar. umbellate, and Tamarix smyrnernBisnge.

In the study area, several native species wererdieted and among the most important one<Carénus
coggygriaScop.,Crataegus oriantali®alas ex Bieb. varriantalis, Elaeagnus angustifolia., Ficus carical.. subsp
carica, Hippophea rhamnoidés, Ostrya carpinifoliaScop.,Paliurus spina-christiMiller, Pyrus eleagrifoliaPall.,

Sorbus umbellatéDesf.) Fritschvar. umbellata, Tamarix smyrnen@singe andJimus minoMiller subsp.Minor

Table 1. Woody plant species found in the studwg avith their characteristics and usability oppoities in landscape
architecture

Species Family Altitude, Usability in Road and Usability in | Aesthetical Usability as

(m) landscape auto-parking | rock-gardens| characteristics | ground
restorations | planting covering plants|

Acacia longifolia Wild.* Leguminosae | 1000-1900 | A A SIE| + Zofe

Acer divergen®ax var. Aceraceae 1300-1600 O 4

divergens

Ailanthus altissimaMill.) Simaroubacead 1400-1700 1 F10 Lalfe

Swingle *

Berberis vulgarid.. Berberidaceae | 1000-1900 | A « [ + IO & 4

Carpinus betulus. Corylaceae 1600-1900 | < A eS|

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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Table 1 (Continue)

Celtis glabratal.. Ulmaceae 1300-1600 | « SIE|
Colutea armendoiss. & Leguminosae | 1200-1800 felNC) l @
Huet
Cornus mag.. Cornaceae 1000-1600 it & O I L
Cornus sanguineh. subsp. | Cornaceae 1000-1600 It & 0O & l .
australis(J.A. Mayer) Jav.
Corylus maximaMiller * Corylaceae 1000-1500 It & 0 o l .
Cotinus coggygrisscop. Anacardiceae | 1000-1900 | — A A B N TF7 ey I
Cotoneaster nummularia | Rosaceae 10002100 | < A I
Fisch & Mey.
Crataegus oriantali®alas | Rosaceae 1200-1400 | A 1 F10 eofe
ex Bieb. var. Oriantalis
Cydonia oblongaViller Rosaceae 1000-1500 It O & s
Diospyros kakL. Ebenaceae 1000-1200 It & 0 I Ao
Diospyros lotud.. Ebenaceae 1000-1200 It & 0O e l .
Elaeagnus angustifolib. Elaeagnaceae | 1000-1900 | A A 1 F10
Ephedra majoHost. Ephedraceae | 1700-1800
Euonymus latifoliug. Celastaraceae | 1400-2000 | A fedNc} l
Miller subsp latifolius
Ficus caricalL.subsp carica | Moraceae 1000-1700 | < A SIE| *0 oI
Hippophea rhamnoides Eleagnaceae | 1000-1900 | < A A B TFT soffc
Jasminum fruticans. Oleaceae 1400-1600 fed |
Juglans regia_. Juglandaceae | 1000-1600 I ®ae
Juniperus communis. Cupressaceae | 1200-2350 | < A
subspnanaSyme
Juniperus foetidissim@vild. | Cupressaceae | 1500-2200 | A i ae Off
Juniperus oxycedrus. Cupressaceae | 1400-2000 o A &0 I Q
subsp.oxycedrus
Lonicera ibericaBieb. Caprifoliaceae | 1000-1700 | A « I
Malus communig. * Rosaceae 1000-1850 B3 O 4
Mespilus germanich. * Rosaceae 1300-1600 eS| It 0 4
Morus albaL. * Moraceae 1000-1600 i
Ostrya carpinifoliaScop. Corylaceae 1500-2000 | < 1+ IO s

n
Paliurus spina-christii Rhamnaceae | 1200-1600 | < 41 xofe
Miller n
Persica vulgarisMiller * Rosaceae 1000-1600 It O &
Pinus sylvestrig. Pinaceae 1000-2350 | A ryey |
Populus nigraL. subsp. Salicaceae 1000-2000
nigra
Populus tremuld.. Salicaceae 1000-2200 | <«
Prunus aviuni. * Rosaceae 1200-1500 It O &
Prunus cerasus. * Rosaceae 1200-1500 X O &1
Prunus domestich. * Rosaceae 1000-1300

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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Punica granatunt.. * Punicaceae 1000-1400 + It & 0O e
Pyrus eleagrifoliaPall. Rosaceae 1000-1800 e Fo A I
Pyrus salicifoliaPallasvar. Rosaceae 1000-1800 It & 0 &
salicifolia

Quercus macranthera Fagaceae 1400-2000 A A

subsp syprensigC.Koch.)

Rhamnus pallasiFisch.& Rhamnaceae | 1400-1600

Mey.

Rosa canind.. Rosaceae 1000-2000 A A I + x 0 +f
Rosa ibericaStev. Rosaceae 1700-1800 [ + xofe
Rosa gallical. Rosaceae 1600-1700 [ + x 0 +f
Rosa pimpinellifolie.. Rosaceae 1800-2000 | + xofe
Rubus caesicus. Rosaceae 1000-1600 A ] + fSaCHY |
Salix triandralL. subsp. Salicaceae 1300-1500

bornmulleriL.

Sorbus umbellatéDesf.) Rosaceae 1800-2200 e SNl EX
Fritschvar. umbellata

Tamarix smyrnensBunge. | Tamaricacea | 1000-1500 I sy IO
Ulmus minor Miller subsp. | Ulmaceae 1300-1800 A I

minor

Vitis sylvestrigGmelin * Vitaceae 1000-1400 + a0 fe

Suitable for; « : erosion, avalanche and land-sliding protectiak, : using as fence for hiding bad views, sound amivpreventionA : road

stabilization, N:, : refuge planting,g : mine area management and reforestal sand stabilisation{|: road-side plantationu: refuge

planting, = : auto-parkingF : cross-section planting.

Important for ; ¥t :flower beauty,# :leave beauty® : fruit effect, I :form beauty,Q : winter characteristics} :stem beauty : shadow effects,
«:autumn leave colourfulness

* indicates species cultured in the study area

4. Conclusions

In the study, woody-plant species naturally growim@ ortum — Creek Watershed and use possibilities to
be determined. According to the results of thestsgecies growing on steep slopes and stone abeeeas under arid
conditions, resistant to extreme conditions, stemgniorm bottom and having high regeneration cagarn be used
for the restoration of ecosystem and erosion prgweras proposed by Rdemir et al. (1996), Yilmaz et al. (1996b),
Dir (1998), Ko¢ (2000) and Giliven (2004).

Rocky gardens are among the most attractive aalifggeen area forms in landscape designs. Seteofiche
plant species for these forms is also importane Tost important green tissues of rock gardengass, flowers,
shrubs and small trees (Foster, 1968). In thise@spnany native species, which can be used inyrgekdens, were

found in the study area.

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
respect of landscape architecture
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The species which were evaluated in the study @sngr— covering can be used in all areas insteggast in
the cities like Erzurum, where it is very difficalhd costly to maintain lawn surfaces because ishhelimatic features.

These species may provide areas with differenutest colours and borders when used especialsfiyes.

The species whose aesthetical values were foubd tdgh in the scope of the study were reporteuketosed
for their these features by several authors sudiaker (1991), Mc Pherson (1992), Dirr (1998), 2exynski (1999),
Aslanba@a (2002), Moore (2002), Yilmaz and Irmak (2004).

Success in the application of urban and rural lespls projects is associated closely with the physic
conditions and utilisation of native species (#gil, 1990). In contrast, it is almost impossilite be successful in
plantation without considering the ecological, dehagical and other features of species (Hepca®21%o¢ and
Sahin, 1999). In the scope of the study, 54 spefrias 25 families, which can be used both aesthificnd
functionally, were determined. This potential oé tstudy area must be utilised in the city centré amal areas of
Erzurum. For this respect, native species must Weured and propagated. Local municipalities andeBiy

Management must be in corporation and establisbenigss including native species.

Although some of the native tree species in tha &mrzurum (e.gPinus sylvestrit.., Betula verrucos&hrh,
Cratageus monogyndacq, Tamarix tetrandraPall.) are already propagated and used in variampgges for high
prices, many other species, which are native andoeagrown very easily in the area, are not utiliadequately and
they do not take place in nurseries (Yilmaz et ¥96a). In addition to economical loss from thistimod, exterior
species are extensively used in the urban and sabuareas of the city, which means additional esegror local

administrations.

Roadside plantation in Erzurum and its environsoissiderably inadequate. The species, which carséd in
these areas, must be those, which are resistgmido ecological conditions and compatible to theiremment and
require low maintenance conditions. Naturally gnogvspecies can meet these criteria in a regionttaydmay be more
cost effective than exterior ones. Only in this walantation of roadsides may bring aestheticalfandtional features
in environment (Aslankta, 1986; Jim, 1996; Walker, 1991; Heisler, 1986jslée and Grant, 2000; Braun and
Fluckiger, 1998).

Propagation of the native species in the nurseddese established contributes to the utilisatiomnafural
sources, and their introduction, in addition topsaing the economy of the country and districttiaspecies of the

district can be used in roadside plantation fohhgdffic technique and visual aspects.

Since native species may contribute to economy afumtry and provide favourable effects on improgamn
of the climatic conditions and preventing soil éoos obtaining sites for experimental studies, $yipg forestry
productions, food, and raw materials for drugs) fued visual improvement (Dirr, 1998; Akbari, 20@raun and

Fluckiger, 1998), they must be conserved.

The extremely hard climatic conditions and elevatid the city of Erzurum provides limiting enviroemt for
the growth of many woody plants. However, in sonamgition, preserved, low zones woody plants sendensely.
Because of the steepness of the area, soil erasia@t its maximum. The forest existing in the aisaunder

anthropological effects. It is vital for the regitivat these species be conserved in the areagujnvghere they densely

M. A. Irmak et al.,Determination of the usability of woody plant spsdn Tortum - Creek Watershed for functional aestletical uses in the
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exist, biological restoration studies be carried muthe sites, where vegetation were previouslieiderated and

existing forest be conserved.

As a consequence, it is suggested in the studybibtainical gardens must be established to fanzéaand
introduce the species in the district and distmtection gardens must take part in these gardensder to conserve
native species in the region. Experimental partstrbe reserved for conservation and improvemeutietu\Web sites

exhibiting these species must be broadcast andgeayst be trained about conservation of theseiepe
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Abstract

At the investigations in mountainous regionsAakrbaijan, 321 beneficial taxa belonging to 60 ifea® and
194 genera were determined. Among these plants,sp2dies are ornamental, 60 are medical, 77 areeaf
nutrument and vitamins, 42 are etheric oily, 18 po&sonous, 11 are fodder plants, 39 species cheatey, 6 create
rubber, 16 species are raw material of dye andetisp is used for making of soap. 51.5% of all p&pecies (164
taxa) belong td\steraceae, Lamiaceae, Liliaceae, Rosaceae, AptsamedPrimulaceadfamilies. 13.5% of these plants
(42 taxa) belong t@hymus, Nepeta, Primula, Achillea, Pyretramd Polygonumgenera. 72.3% of these beneficial
plants (231 taxa) are herbaceus (56% are pererdrii@% are annual; 4.4% are biannial; biannial4peied, 6.9% are
bulbicous) and 18.8% (62 taxa) are woody (2.5%raez 11.6% are shrub and 4.7% are semi-shrulpe@es (0.6% )
are rizommous and 1 species (0.3%) is climbingthi research area, 34 species are endemic, 8 wf likie in
Azerbaijan, the other 26 species are in Caucasia.

Key words: Azerbaijan, Useful plants, Mountain Ecosystem

0
Azerbaycan’in daglik bélgelerinin faydal bitkileri
Ozet

Azerbaycan'in dg@ik bolgelerinde yayly gosteren 60 familya ve 194 cinse ait 321 faydatkiye
rastlaniimgtir. Arastirma 2002-20006 yillar arasinda gercetitémistir. Bu bitkilerin 124’0 stisg0'1 tibbi, 54'U gida,
42'si eterik y&li, 39'u bal veren, 19'u vitaminl8'i zehirli, 17’si boya, 11'i yem, 6’si kaucukite 1 adet sabun igerikli
oldugu belirlenmitir. Alanda rastlanan bitkilerin toplam sayisinin5¥b'i Asteraceae, Lamiaceae, Liliaceae,
Rosaceae, Apiaceaee Primulaceaefamilyalarina; %13,5'i iseThymus, Nepeta, Primula, Achillea, Pyretrura
Polygonumcinslerine ait olan taksonlardir. Bu bitkilerin 23’0 (231 takson) otsu (bunun da %56t ¢ok yillik,
%11,9'u tek yillik, %4,4°0 ise iki yilhk, bir-ikiyilhk ve iki-cok yillik, %6,9'u sganl), %18,8'i (62 takson) odunsu
(bunlardan %11,6"1 cali, %2,5'iga¢, %4,7'i yari ¢al) gévdeli, 2 rizomlu (%0,6), (%0,9), ve 1 (%0,3) sarilici-
tirmanici bitkiye rastlanmgtir. Alanda 34 endemik tire rastlaniktm, bunlardan 8'i Azerbaycan'da, 26'si ise
Kafkasya'da yayik géstermektedir.

Anahtar kelimeler: Azerbaycan, Faydal bitkiler, [@aekosistemi
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1. Giris

Azerbaycan arazisi diizen vegtia olmak Uzere iki topografyaya sahiptir. §i&k bolgeler, flora zengingi ve
vejetasyon ggtlili gi ile diiz bolgelerden hayli farklilik gosterir. €llikle halofitiesmenin, kurakigin ve sicakiin
yogun gorindgu duz kesimlerde tir zengipli ve biyocsitlilik bakimindan dghk bdlgelere goére daha fakirdir
(Grosshaym, 1946; 1948; Prilipko, 1970; Haclyev/@,91979; 1990; 1992; Atamov, 2004). Bu kesimleiajfgrak tipi
ve tuzlama orani, iklimsel faktorler (s ve sicaklik orani ve dinagfi) de dizen kesimlerle kiyasladiktagtik

bdlgelerin daha zengin olmasina etki eden faktdeerdir (Tablo 1, 2.).

Step vejetasyonunun yayilgosterdgi daglik bolgelerde yilhik ygmur miktari 300 ile 600 mm, ¢cimenlmis
steplerde ise 650-700 mm apahda dgismektedir. Yazin @r1 derecede sicak, skn ise sguk gecmesi iklimin karasal

iklim olmasini gévermektedir, bu ise bitki értisirkarakterini belirlemektedir (Volobuev, 1968).

Sicaklik derecesine gore (denizden 1800 m yiksak)oliman, sicak (700-1500 m) vgag sicak (0-500 m)
kusaklar olarak ayirmak mimkindidr. Kafkasya’nin Gurieggusunda yer alngi Azerbaycan'da, kin sicaklik
ortalamasi Diiz kesimlerde %2 +3 C civarinda seyir etmektedir. Bu bolgeler; Kiir-aarDiizii, dieri ise Biyiik
Kafkasya’'nin guineyi olan Kacheti ve Avtaran dergsiBu bolgelerde yari ¢ol ve halofitik step vegtanu hakim
olmakla, zonal karakter gamaktadir. Yazin izotermi tamamen ters yonde okuyzey batidan gliney daya dgru

gittikce arty gdstermektedir.

Tablo 1. Azerbaycan’in gk kesimlerinde sicakiin aylik dagilimi (1990-2000 ortalamast).

A Y L A R Orta Aylk
Kusaklar | I ] v V VI VIl | VIl IX X X1 | Xl
Duiz kesimler 21 29 631 13B 17/6 238 258 248,82 13,7 7,8 3,3] 134
Dagetesi ve gagl deghk | -0,8 | 1,3 | 2,0 9,4 13,3 188 214 200 16,1 1pB4| 16| 9,6
Orta d&lk 21 (12| 38| 11,4 147 18p 21{6 20,1 1¢,7 11245| 41| 10,7
Yuksek dglik -0,5( -1,0] 1,5 89 12,2 16p 198 184 1%2 8846 2,1| 89
Ortalama 07| 11| 34 10B 145 192 222 208 171®9| 63| 28| 10,7

Tablo 2. Azerbaycan'in gak kesimlerinde yais (P. mm) miktarinin aylara gére gesmesi (1990-2000 ortalama).

Kusaklar A Y L A R Ortalama | Yillik

ayhk toplam
| 1l 1] v \ VI VI | VIl IX X Xl | Xl

Diz kesimler | 12,11 23,6 26,2 359 617 533 2P2 632140| 474 | 2923 11,4 314 376,6

Dagetesi ve 23,2 27,0 42,8 504 65p 414 230 233 3P3 62,0328 288| 381 457,6

asag daghk

Orta dglik 43,3 | 47,3| 55,5 476 579 319 191 397 5p,74,12 653| 47,00 533 639,0

Yuksek dglk | 28,4 39,2| 50,3 59,3 96,6 985 535 449 348 66,2235 282 544 652,2

Ortalama 26,80 34,3 43 483 704 563 3p5 351,285/51 | 4500 289 44,3 531,4
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Duz kesimlerle kiyasladikta gisk kesimlerin faydal bitkiler ve floristik acidadaha zengin oldiu cesitli
kaynaklarda vurgulanmtir (Grosshaym, 1948, Haciyev, 1970, 1979; MayIll889; Atamov, 2000). Ginumuze kadar
Azerbaycan arazisi botanikgiler tarafindagitfieydnlerden incelenngtir. Ancak dglik ekosistemlerde yaygligosteren
faydali bitkilerin yayilgi, populasyon durumu ve verimfli ydniinden az incelenstir. Bu anlamda agtirmamizin
baslica amaci olarak Azerbaycan'in @ik kesimlerinde yayil gosteren ve insanlar tarafindan farkli amaclan ici

toplanan ve kullanilan bitkilerin incelenmesi olgtur.

2. Materyal ve metod

Arastirmalar 2000-2005 yillari arasinda gercetitémistir. Azerbaycanin désik daglik bdlgelerinden
(Yardiml, Lerik, Samahi, Pirkulu, Gub&a§aki, Hizi, Gobustan, Bozgdatoplanan faydall 6zefie sahip olan bitkiler,
argtirmamizda materyal olarak kullanilgtr (Sekil 1.). Bu bitkiler cicek agma déneminde toplaataterbaryum
olusturma kurallarina uygun olarak kurutulgaetiketlenmg ve Azerbaycan florasi eserine dayanargkiseedilmitir

(Karyagin, A.A. ve ark. 1950-1961, 1-8 cilt).

Azerbeycann Fitocografik Bolgelert

Golustas
Eu do.n-Ge rancol

RUSYA FEDERASYONU J

L
v

Sekil 1. Azerbaycan'in daik bolgeleri

3. Bulgular

Azerbaycan florasinda yakl& 4500 tohumlu bitkiye rastlaniimaktadir. Bunl&5lfamilya, 930 cinse dahildir
(Karyagin, ve ark. 1950-1961, 1-8 cilt). Kafkasya'rfloristik agcidan incelenmesinde ve 6zellikle Aeerbaycan’in
faydali bitkilerinin aratirilmasinda Azerbaycan botanikgilerinin giremalari 6nem arz etmektedir (Grosshaym, 1946,
1948; Prilipko, 1965, 1970; Haciyev, 1970, 197990,91992; Atamov, 2001). Giinimizde Azerbaycan $iona
faydali bitkileri ile ilgili aratirmalar Azerbaycan Bilimler Akademisi Botanik Etistinin cegitli bolim ve
laboratuarlarinda, 6zellikle bitki resurslari lahmrarinda devam ettiriimektedir. Bunursidda Azerbaycan Bilimler

Akademisi Bitki Resurslari Enstitistiinde bitkilef@ydali 6zellikleri, onlarin cgrafik yayilsi, toplanma imkénlari,

A. Seyidahmedov et al., The beneficial plants eftainous regions in Azerbaijan
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kimyasal icerikleri, biyokimyasal analizleri yapiktadir. Bizim argtirmamizda Azerbaycan'in ghk bdlgelerinde
farkli mevsimlerde duzenlenen geziler zamani togrdave ceitli faydall 6zellige sahip olan bitkiler dgerlendirilmistir
(Tablo 3).

Floristik argtirmalar sonucu Azerbaycan’in @&k kesimlerinde 60 familya ve 194 cinse ait 32kstanun
oldugu belirlenmitir. Tablo 1'de gorundgli Uzere Asteraceae, Lamiaceae, Liliaceae, Rosaceae, Apiacea
Primulaceae, Polygonaceagssitli faydali 6zellige sahip olan bitkilerle zengin olan familyalardiir zenginlgi
bakimindan dgerlendirildiginde bu familyalar toplam floranin %54,6'n1 (toplahi75 takson) kapsamaktadir.
Ranunculaceae, Fabaceae, Caryophyllaceae, Camifehe, Orchidaceae, Malvaceae Chenopodiaceatamilyalari
9 ile 5 tur arasinda g@een familyalar olup, toplam floranin %12,4'G (49 $ak) kapsanglardir. Bolgede 4 taksonla
temsil olunan 5 familyaya, 3 taksonla temsil olurtar2 taksonla temsil olunan 13, ve 1 taksonla teatgsnan 15

familyaya rastlanilngtir. Bunlar toplam floranin %27,8'ini (toplam 4&&on) kapsamaktadir.

Arastirma alanindaki bitkileri cinslere gore girlendirdgimizde gorindgu Uzere 194 cinse ait bitkilere
rastlaniimgtir. Bu cinsler icerisinde tir zengipli bakimindan: Thymus, Nepeta, Prumula, Achillea, Pyretrum,
Polygonum, Cirzium, Artemisia, Lonicera, ScorzoneeaRumexcinslerinin daha zengin oldu gdriinmektedir. Bu
cinsler sayilari 9 ile 4 arasinda gileen taksonla temsil olunmakla, toplam cins sayisi#R0,1'i (64 takson)
kapsamaktadir. Bélgede 3 taksonla temsil olunatopéam cins sayisinin %15,9'0 (51 takson) kapsayartinse, 2
taksonla temsil olunan ve toplam cinslerin 23,76 takson) kapsayan 38 cinse ve 1 taksonla terhsibo ve toplam

cinslerin %39,6’ kapsayan 127 cinse rastlangim(Tablo 3).

Tablo 4'de argtirma alanindan toplangbitkiler tasidiklari faydah 6zelliklerine goére siniflandirilgnve 11

gruba ayrilmgtir. Tabloda yer almayan yabanci otglyditkiler gibi gruplara ait bitkiler de incelengtir.

Arastirma alanimizda toplam 58 gida gibi kullanilarkiyi¢ rastlanilmgtir. Bu bitkiler bélge halki tarafindan
degisik sekillerde (psirilerek ve ¢g halde, cay demlemeseklinde, yemeklerde baharat olarak ve meyve olarak)
kullaniimaktadir. Bu bitkiler icerisind&clipta prostrata, Arctium lapa, Circium biebersigi Silumbum marianum,
Onopordon acanthiunfragopogon graminifolius, T. dubius, Scorzonerachtd, Mycelis muralis, Vaccinium murtilis,
Malva silvestris , M.mauritiana, M.neclecta, Hyppope rhamnoides, Elaeagnus caspica, Trapa hyrc@mangos
ferulaceae, Apium graveolans, Heracleum sosnowskgirnus mas, Cotoneaster multiflora, Sorbus cawezgsi
Fragaria vesca, Rosa pomifera, Amugdalus fenzlidRibes biebersteinii, Urtica urens, U. dioica, Ruradpinus,
Polygonum viviparum, Chenopodium urbicum, Asparagfiiginalis, Convallaria incompleta, Prunus caspidaha

yaygin olarak kullaniimaktadir.

Alanimizda yayily gosteren faydali bitkilerden 11 tirin hayvanlarafimdan yenildii belirlenmistir. Bu
bitkilerin ekseriAsteraceae, Lamiaceae Rosaceadamilyalarina ait olan ve ger faydali 6zelliklere de sahip olan

bitkilerdir. Bu gruba ve djer grublara ait olan bitkilerin listesi tablo 3'gerilmistir.

Arastirma alaninda rastlanan bitkilerden 60 turin tifsibiler grubuna ait oldgu belirlenmgtir. Bu gruba ait
olan bitkilerin: Asteraceae, Lamiacea®osaceadamilyalarina veAchillea, Pyretrum, Artemisia, Plantago, Malva,
Althea, Cotoneacter, Sorbus, Rumex, Equisetumpdwrs, Ephedravs. gibi cinslere ait olan taksonlarin daha fazla

oldugu belirlenmitir.
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Tablo 3. Azerbaycan'in gak kesimlerinde yayik gosteren faydali bitkilerin familya ve cinslererg@agilimi.

Familya Takson sayisi % Cins say|sl % Cins adi diakayisi| %
Asteraceae 57 17,8| 30 15,59 Thymus 9 2,8
Lamiaceae 42 13,1| 18 9,3 | Nepeta 8 2,3
Liliaceae 20 6,2 12 6,2 | Primula 7 2,2
Rosaceae 17 5,3 10 5,2 | Achillea 6 1,9
Apiceae 14 4,4 12 6,2 | Pyretrum 6 1,9
Primulaceae 14 4.4 7 3,6 | Polygonum 6 1,9
Polygonaceae 11 3,4 3 1,5 | Cirsium 5 1,6
Ranunculaceae 9 2,8 7 3,6 | Artemisia 5 1,6
Fabaceae 9 2,8 6 3,1 | Lonicear 4 1,3
Caprifoliaceae 8 2,3 3 1,5 | Scorzonera 4 1,3
Caryophyllaceae 7 2,2 7 3,6 | Rumex 4 1,3
Orchidaceae 6 1,9 5 2,6 3taksonlu (17 cing) 51 15,9
Malvaceae 5 1,6 3 15 2 taksonlu (38 cins 76 23,7
Chenopodiaceae 5 1,6 4 2,1 1 taksonlu (127 cing) 127 39,6
4 taksonlu (toplam 5) 20 6,2 - - - - -

3 taksonlu (toplam 9) 27 8,4 - - - - -

2 taksonlu (toplam 13) 26 8,1 - - - - -

1 taksonlu (toplam 15) 15 4,7 - - - - -
Toplam 60 familya) 321 100 | 194 100| Toplam g4 cing 321 100

Arastirma alaninda 19 vitamince zengin bitkiye rasttangtir. Bu bitkiler genellikle gida amacl

kullaniimaktadir.

Alanimizda en fazla taksonla temsil edilen faydatki grubu sis bitkileridir. Bu gruba ait olan 42ire
rastlanilmg ve bunlarin ekseriyeti gévde, cicek, yaprak ve wedgrinin sus 6zellikli olmasi ve ciceklenme déneimi
uzun surmesi ile karakteristiktir. Bu gruba aitrolaitkilerin igerisinde otsu, @g¢ ve cali govdeli olan bitkiler vardir.
Erken ilk bahardan Bkyarak son bahar sonuna kadagisie donemlerde gicek acan veshgorinili bitkiler ekseri
bu grupta yer alngtir. ilk bahardaliliaceae familyasina ait olan bitkilerin ¢cok erken cicekags! ile bitki 6rtiisiinde
degisik bir gorinti olgur, daha sonra isAsterceae, Rosaceae, Lamiaceae familyalara ait bitkiler énce cicek ve
sonra ise meyveleri ile farkh bir gorunti veBu bitkiler icerisinde faydal 6zefie sahip olanlari da mevcuttur (Tablo
4).

Bolgede 39 bal veren bitkiye rastlaniftm. Bu bitkilerin ekseri Rosaceae, Tiliaceae, Polugonaceae,
Asteraceaevs. familyalara ait olan bitkilerdir. Ozellikleamiaceaeve Asteraceaefamilyasina ait olan bitkilerden

42'sinin eterik yg icerdigi bulunmutur.

Arastirma alanimizda 18 zehirli bitkiye rastlanigm. Bu bitkiler; Ecbalium elaterium, Eupatorium
cannabinum, Glaux marittima, Anagalis arvensis,oftt caucasica, Hyoscyamus niger, Physochlaina talin
Melampyrum arvense, Mercurialis perennis, Chaerdiphy temulum, Oxytropis pilosa, Caltha polupetalapllius
patulus, Aquilegia olumpica, Delphinium freynii,ulin albispatum, Veratrum lobelianum, Tamus commitimisridir.
Bolgede; Rubia iberica, Eupatorium cannabinum, Carthamusttnius, Hieracium umbellatum, Limonium meyeri,
Clinopodium umbrosum, Mercurialis perennis, Rhammadlasii, Hypericum scabrum, H. perferatum, Cemist
transcaucasica, Reseda luteola, R. lutea, Urtigziadi, Rumex tuberosus, Polygonum persicatiaak lizere 17 boya;
Scorzonera latifolia, S. pulchra, S. lanata, Sbeiesteinii, Astragalus meyeri, A. persicoisnak lGizere 6 kauguklu ve
Saphonaria officinalisolmak Uzere 1 sabunlu madde iceren bitkiye ragthagtir. Bu bitki gruplarina ait olan

taksonlarin listesi tablo 4’de verilgtir.
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Tablo 4.Azerbaycan’in dglik ekosistemlerinde yaygigdsteren faydali bitki gruplari.

Turler Hayat Endemik Faydal gruplar
formlan | Az. | Kaf. T S Ba. Et. | Sa. Bo.
Y
1 2 3 4 7 9 10 11 12 13 14

1. Phuopsis stylog&in.) Hock. T.ot +

2. Rubia ibericaC.Koch C.ot +

3. Sambucus nigra. C.ot +

4.Vibirnum lanatal.. C +

5. Vibirnum opulud.. C + +

6. Vibirnum orientalePall. C +

7. Lonicera caprifoliumL. C +

8. Lonicera ibericaM.B. C +

9. Lonicera caucasic#all. C +

10.Lonicera xylosteurh. C +

11Valeriana officinalisL. C.ot +

12Dipsacus pilosus. C.ot +

13 Dipsacus strigosusvilld. C.ot +

14 Dipsacus laciniatus.. C.ot +

15 Cephalaria giganted edeb.) Bobr. C.ot +

16Bryonia albalL. C.ot

17 Echalium elateriurfL.)A.Rich. C.ot

18 Eupatorium cannabinurh. C.ot +

19.Solidago virgaured.. C.ot

20Bellis perennid.. C.ot +

21Erigeron canadensik. TI. ot

22 Erigeron venistugotsch. C.ot +

23 Helichrysum plicatunfF.et M.)D.C. C.ot +

24.Helichrysum undulaturhedeb. C.ot +

25. Helichrysum callichrusunb.C. C.ot +

26.Inula helenium. C.ot +

27Inula britannical. C.ot +

28Xanthium strumariunt.. T.ot

29Eclipta prostratal. T.ot

30Bidens tripartidal. T.ot +

31Achillea santolina.. C.ot +

32. Achillea nobilisL. C.ot +

33. Achillea filipendulinaLam. C.ot +

34. Achillea biebersteiniC.Afan C.ot +

35. Achillea millefoliumL. C.ot +

36. Achillea setacedV.et Kit. C.ot +

37.Matricaria chamemillaL. T.ot +

38.Pyretrum roseuifid.) M.B. C.ot +

39.Pyretrum carneunMl.B. C.ot +

40. Pyretrum parthenifoliunwilld. C.ot +

41.Pyretrum sevanend®.Sosn. C.ot +

42.Pyretrum kubenserossh. C.ot + +

43. Pyretrum balsamité._.)Willd. C.ot

44 Artemisia vulgarid._. C.ot +

45. Artemisia austriacalacq. C.ot +

46. Artemisia absinthiunt.. C.ot +

47. Artemisia scoparidV.et Kit. C.ot +

48. Artemisia fragrandwilld. C.ot +

49.Tusillago farfaral. C.ot +

50. Senecio platyphyllugv.B.) D.C. C.ot +

51.Senecio vulgarig. T.ot +

52. Xeranthemum squarrosuBoiss. T.ot

53. Arctium lapaL. Lot

54.Cirsium horriduntAd.) Petrak C.ot

55. Cirsium biebersteinCharadze C.ot

56.Cirsium obvallaturmM.B. C.ot

57.Cirsium arvenséL.) Scop. C.ot

58. Cirsium incanunfisch. C.ot

59. Silymbum marianurfL.) Gaertn. Lot

60. Onopordon acanthiurh. Lot

61. Rhaponticum pulchrurh.et M. C.ot +

62. Amborboa glaucgWwilld.) iljin C.ot +
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63. Centaurea cyanuk. T.ot +
64.Carthamus lanatus. T.ot

65. Carthamus tinctoriug. T.ot

66.Cnicus benedictuk. T.ot +

67.Cichorium intybud.. C.ot + +

68. Tragopogon dubiuScop. Lot + +

69. Tragopogon graminifoliu®.C. C.ot + +
70.Scorzonera latifolieD.C. C.ot + +
71.Scorzonera pulchrbamak C.ot + +
72.Scorzonera lanatél..) Hoffm. C.ot + + +
73.Scorzonera biebersteiniipsch. C.ot + + +
74.Mycelis muraligL.) Richb. C.ot

75. Hieracium umbellatunt.. C.ot

76.Rododendron luteurBweet C +

77 NVaccinium murtillug._. C

78.Primula woronowiiA.Los. C.ot +

79. Primula heterochrom&tapf C.ot +

80. Primula macrocaluxBge. C.ot +

81. Primula ruprechtiiKusn. C.ot +

82.Primula pallasiiLehm. C.ot +

83. Primula algidaAd. C.ot +

84. Primula auriculataLam. C.ot +

85. Androsace barbulat®vcz. C.ot + +

86.Androsace lehmanniar@pr. C.ot + +

87. Lusimachia vulgarid.. C.ot +

88. Glaux marittimal.. C.ot

89. Anagalis arvensis. T.ot

90.Cyclamen vernurBw. C.ot +

91.Cyclamen eleganBoiss. C.ot +

92. Plumbago europaeh. C.ot +

93.Limonium meyer{Boiss.) Ktze C.ot

94. Psyllostachys spicat@Villd.) Nevsk | T.ot +

95. Teucrium orientald.. C.ot +

96. Teucrium poliuni. C.ot + +
97.Scutellaria galericulatd... C.ot + +

98.Nepeta strictifoliaPojark. C.ot +

99.Nepeta grandiflordV.B. C.ot + +

100.Nepeta zangezur@rossh. C.ot + +
101.Nepeta transcaucasidgarossh. C.ot + +
102.Nepeta amoen8&tapf T.ot +

103.Nepeta velutingojark. C.ot + +
104.Nepeta sulphure&.Koch C.ot +
105.Nepeta pannonicé. C.ot +
106.Lallemantia ibericaF.et M. T.ot +
107. Prunella vulgarisL. C.ot +
108.Leonurus cardiacd.. C.ot +

109. Stachys fruticulos.B. C.ot + + +
110.Stachys lavandulifoli&/ahl C.ot +

111.Betonica grandiflorawilld. C.ot +

112.Salvia pachystachy@rautv. C.ot + +

113.Salvia sclared.. C.ot +
114.Salvia andrejiPobed C.ot +

115. Schraderia  dracocephaloidess C.ot +

(Boiss.) Pobed.

116.Ziziphora serpyllacea®l.B. C.ot + +
117.Ziziphora rigida (Boiss.) H.Braun C.ot +
118.Ziziphora capitata.. C.ot +
119.Melissa officinalisl.. C.ot +

120.Satureia laxifloraC.Koch T.ot +
121.Satureia intermedi&.A.M. T.ot +
122.Satureia spicigerdC.Koch) Boiss. C.ot +
123.Calamintha officinalisMoench C.ot +
124. Clinopodium umbrosum(M.B.) | C.ot +

C.Koch

125.Clinopodium vulgare.. C.ot +
126.Acinos thymoidefl..) Moench T.ot + +
127.Hyssopus angustifoliug.B. C.ot +
128.Thymus nummulariusl.B. YC + +
129 Thymus caucasicuailld. YC + +
130.Thymus klokovi{Ronn.) Shost. YC + +
131.Thymus eriophoruRann. YC +
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132.Thymus kotschyanuBoiss. YC +
133.Thymus collinu$/.B. YC +
134.Thymus ziaraticu&lok YC + +
135.Thymus kjapazBrossh. YC + +
136.Thymus grossheimiRonn. YC + +
137.Solanum nigrunt.. T.ot +

138.Solanum persicurh. T.ot +
139.Atropa caucasic&reyer C.ot

140.Hyoscyamus nigl. Lot

141Physochlaina orientalis (M. B.) | C.ot

G.Don

142. Verbascum phoeniceum L. C.ot +

143. Linaria grandiflora Desf. C.ot +
144.Melampyrum arvensk. T.ot

145.Plantago majorL. C.ot +

146.Plantago medid.. C.ot +

147.Plantago lanceolatd.. C.ot +

148.0xalis acetoselld.. C.ot +

149.0xalis corniculatal. C.ot + +
150Peganum harmala. C.ot +

151.Mercurialis perennid.. C.ot

152.Buxus hyrcand@ojark C +

153Pistacia muticaF.et M. A

154.Empetrum androgynuivi. Cc +

155.Frangula alnusMill. A +

156.Rhamnus catharticé. A

157.Rhamnus pallasiF.et M. C +
158.Rhamnus spathulaefoliet M. A +
159.Tilia prilipkoana Wagn. A + +
160.Tilia platyphyllosScop. A + +
161.Tilia cordataMill. A +
162.Malva silvestrig.. T.ot + +

163.Malva mauritianal. T-1 + +

164.Malva neclectawvallr. C.ot + +

165.Althaea officinalisl. T.ot +

166.Hibiscus trionunl.. T.ot +

167.Hypericum scabrunh. C.ot

168.Hypericum hirsutunt.. C.ot +

169.Hypericum perforatunh. C.ot +

170.Tamarix tetrandraPall. C + +
171.Viola odoratal. C.ot +

172.Viola oreadesvl.B. C.ot +

173.Daphne mezereuin C +

174.Daphne glomeratdam. C +

175.Daphne caucasic®all. C + +
176.Hippophoae rhamnoidds C + + +
177Elaeagnus caspicéD.Sosn.) A + + + +
Grossh.

178.Lythrum salicarial. C.ot +
179.Chamaeneruium angustifolium C.ot +

(L.)Scop.

180.Trapa hyrcanaworon. T.ot +

181.Hedera pastuchoviVoron. Sar. +

182.Hedera helix.. Sar. + +
183.Eryngium giganteunvi.B. C.ot +
184.Eryngium campestrk. C.ot +
185.Chaerophyllum temulurin. T-1

186 Caropodium platucarpurchischk. | C.ot +
187 Anthriscus nemorosa (M.B.) | C.ot +

Spreng.

188.Coriandrum sativunt.. T.ot + +
189.Bifora radiansM.B. T.ot +

190.Smyrnium perfoliaturh. Lot +

191.Prangos ferulacead..) Lindl. C.ot +

192.Apium graveolens. T-1 +

193.Carum caucasicurtM.B.)Boiss. C.ot + +

194Chamaesciadium acaule(M.B.) | C.ot

Boiss.

195.Laser trilobium(L.) Borkh. C.ot +
196.Heracleum sosnowskilanden C.ot + + +

197.Cornus mag.. A + + + +
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198 Spiraea crenatd.. C. + +
199.Spiraea hypericifolid.. C + +
200.Aruncus vulgariRaf. C +
201.Cotoneaster melanocardadd. C + + + + +
202.Cotoneaster multiflord8ge. C + + + + +
203Cotoneaster racemiflora (Desf.) + + + +
C.Koch

204.Sorbus persicédeldl. C + + +
205.Sorbus caucasicins. C + + + +
206.Pyracantha coccineRoem. C + +
207.Fragaria vescd.. C.ot + + + +
208.Potentilla fruticaosd... C.ot +
209.Poterium polugamundV.et K. C.ot +

210.Rosa canind.. C + +
211.Rosa soshowsk@hrshan C + +
212.Rosa pomiferderm. Cc + +

213.Prunus caspicaov. C +

214Amugdalis  fenzliana (Fritsch) | C +

Lipsky

215. Genista transcaucasica Schischk| C

216.Cytisus caucasicuSrossh. C +
217.Trigonella spicataSibth. T.ot +

218.Astragalus meyeiBoiss. YC +
219.Astragalus persicub.et M. YC +
220.0xytropis pilosgL.) D.C. C.ot +
221.0xytropis karjaginiiGrossh. C.ot +
222.0xytropis lupinoide$rossh. C.ot +
223.Hippocrepis bifloraSpreng T.ot +
224.Nelumbium caspicurfisch. C.ot +
225.Numphaea alba.. C.ot +
226.Paeonia mlokosewitschiiamak C.ot +
227.Paeonia tenuifolid.. C.ot +
228.Caltha polypetaleHochst. C.ot + + +
229.Trollius patulusSalis C.ot + +
230.Aquilegia olumpicaBoiss. C.ot +
231.Delphinium freyniiConrath C.ot +
232.Aconitum nasuturfisch. C.ot +
233.Anemone kuznetzowioron. C.ot +
234.Anemone falsiculata. C.ot +
235.Papaver orientald.. C.ot +
236.Papaver rhoeas. T.ot +
237.Coronopus procumber@ilib. T-1 +

238.Conringia orientalis(L.) Andrz. T.ot +

239.Borbaraea arcuatdRchb. Lot +

240.Reseda luteold. Lot

241.Reseda luted. I.C.

242.Sempervivum globiferuin T.ot + +
243.Sempervivum pumiluivi.B. C.ot +
244Rosularia sempervivum (M.B.) | C.ot +

Berg.

245.Rosularia persicgBoiss.) Berg. C.ot +
246Rosularia radiciflora(Stend) A.Bor.| C +
247.Philadelphus caucasicusoenhn. C +
248.Ribes biebersteinierl. C +

249.Ribes oriental®esf. c +

250.Urtica urensL. C.ot + + +

251.Urtica dioicalL. C.ot + + +

252. Aristolochia ibericaF.et.M. C.ot +
253.Rumex acetosh C.ot +

254. Rumex tuberosus L. C.ot

255.Rumex crispus. C.ot +

256.Rumex alpinus. C.ot +

257.Rheum ribes. C.ot + +

258.Polygonum paronychioides.A.M. | C.ot +
259.Polygonum hetorophyllurind. C.ot +

260.Polygonum avicularé. C.ot +
261.Polygonum nodosurers. T.ot +
262.Polygonum persicarid. T.ot +
263.Polygonum viviparunh.. C.ot +

264.Chenepodium polyspermum T.ot +

265.Chenopodium urbicurh. T.ot +
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266.Atriplex hortensid.. T.ot +

267.Ceratocarpus arenariuk. T.ot +

268.Kochia prostrata(L.) Schrad. YC +

269 Stellaria holosted.. C.ot +
270.Arenaria dianthoidesSm. C.ot +
271Coronaria  coriacea (Moenxh) | C.ot +
Schischk.

272.Gypsophila paniculaté. C.ot +
273.Allochrusa versicoloBoiss. C.ot +
274.Dianthys discoloiSm. +
275.Saponaria officinalid.. C.ot +
276.Carex tristisM.B. C.ot

277.Arum albispatunstev. S@. +
278.Veratrum lobelianunBernh. Sé. + +
279. Asphodeline dendroidegHoffm.) | Yum. +
G.Woron

280.Allium ursinumL. Sa. + +
281.Allium schoenoprasur. Sa. + +
282.Allium pseudoflavurvved. S@. +

283.Fritillaria kotschyanaHerb. S@. +
284.Tulipa schmidtiiFom. S@. +
285.Tulipa julia C.Koch S@. +
286.Scilla hohenacker.et M. S@. +
287.Scilla sibiricaAndrews Sa. +
288.0rnithogalum pyrenaicurh. Sa. +
289.0rnithogalum platyphyllunBoiss. S@. +
290.Asparagus verticillatus. Sa. +
291.Asparagus officinalis.. Sas. +

292.Danae racemosf..) Moench YC +
293.Ruscus hyrcanus.Woron. YC +
294.Polygonatum verticillatunfL.) All. | Sog. +
295.Polygonatum glaberrimur@.Koch | Sg. +

296.Convallaria transcaucasicitkin Sa. +

297.Convallaria incompletaV.B. S@. +

298Galanthus  caucasicus (Baker) | Sacg. +
A.Grossh.

299.Galanthus caspiu&rossh. SP. +
300.Sternbergia alexandrB.Sos. SB. +
301.Sternbergia fischerianRoem. So. +
302.Tamus communis. Sar. + + +
303.Iris pseudacorus.. Riz. + +
304.Gladiolus segeturier.-Gowl. Riz. + +
305.Anacamptis pyramidalis.) L.C. C.ot +
306.Gymnadaenia conopsga) R.Br. C.ot +

307.Platanthera caucasic&ranzl. C.ot +
308Cephalanthera grandiflord..) Bab. | C.ot +
309.Cephalanthera caucasidéranzl. C.ot + +
310.Neottia nidus aviglL.) L. C.ot +

311.Struthiopteris filicastrunall. C.ot +
312.Dryopteris filix magL.) Schott. C.ot +

313.Polypodium vulgaré.. C.ot + +
314.Equisetum arvense C.ot +

315.Equisetum maju&ars. C.ot +

316.Juniperus sabind. C +

317.Ephedra equisetinBge. C +

318.Melica atropatanaSchischk. C.ot +
319.Melica inaequiglumusoiss. C.ot +
320.Melica tauricaC.Koch C.ot +
321.Stipa capillatal. C.ot +
Toplam - 8 26 58 11] 60 19 124 39 42 1 1§ 17

Kisaltmalar: C.ot- Cokyillik ot; A.-Asag; G-Gali; YC.-Yar Cali, T.ot -Tekyillik ot; 7 Tekkiyillik ot; i-C-iki-Cokyillik ot; Sar.- Sarilici; Riz.-
Rizomlu; Sg.-Sazanli; Yum.-Yumrulu
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4. Tartisma ve sonuclar

Tablo 4'deki verilere dayanarak Azerbaycan’inglda bolgelerinin faydal bitkilerle zengin ol@unu
sdylemek mumkindur. Bu bolgelerde yaydotsteren bitkiler icerisinde: 124 sis, 60 tibldi,gsda, 42 eterik ygi, 39
balveren, 19 vitaminli, 18 zehirli, 17 boya, 11 yerkaucuklu ve 1 adet sabunlu bitkiye rastlangtmiBu bitkilerden
218'i sadece bir, 103'l ise iki ve daha fazla fdydaellige sahip oldgu da belirlenmitir.

Arastirma alanindaki faydali bitkilerin 34’0 endemikupl bunlardan 8'i sadece Azerbaycan'da, 26'sl ise

Kafkasya'da yayik géstermektedir.

Bolgedeki faydall 6zelgie sahip olan bitkiler hayat formlarina gérezedendirilmis (Tablo 5). Tablo 5’den de
gorundigll Uzere faydali 6zefie sahip olan bitkilerin %72,3 (230 takson)'l otsivdeli olup, bunun da %56 (179
takson)’t cokyillk, %11,9 (38)'u tekyillik, %4,4.4 takson)'l ise ikiyillik, bir-ikiyillik ve iki-cayillik otsulardir.

Endemik taksonlardan 22'i veya toplam endemiklé64,7'i cokyillik, 1'i (%3,0'0) tekyillik, 5 (%14)’i
c¢all, 6 takson (toplam endemiklerin %17,6") isag@imsi govdeli bitkilerdir.

Bdlgede yayil gosteren toplam 60 odunsu govdeli bitkiye rastlghm Bunlardan %11,6 (38 takson)'l call,
%2,5 (9 takson)'i gag¢, %4,7 (15 takson)'i ise yari ¢calimsi govdelkibdtrdir. Arastirma alaninda rastlanan bitkilerin
yaklasik %6,9 (22 takson)'u g@nh bitkiler olup, genellikle siis bitkileri olarakilinmektedir. Rizomlu, yumrulu,
sarilici ve tirmanici govdeli bitki tirlerine deffam %1.8 veya 6 takson) rastlaniimaktadir. Bubfikilerin takson

sayisinin az olmasina bakmayarak, onlarigtofdusu populasyonlar yaygindir.

Daglik ekosistemlerdeki bitkileri faydali 6zelliklegn gore dgerlendirdgimizde tablo 4'de verilmgi olan
sonuglar alinngtir. Bittin bolgelerde sus, tibbi, gida, balvereretexik yali bitkiler daha zengin oldiu gozlenmitir.
Faydal bitkilerin tur sayisi bakimindan tim boégel gére en az rastlanan grubuglyakauguklu, sabun icerikli ve

yabanci otlar gruplari olngtur.

Azerbaycan'da tek bir sabun icerikli bitkiyeSaphonaria offisinalie rastlaniimgtir. Bu bitkinin
populasyonlarinin dgal yayilis gosterdgi alanlara Kiguk Kafkasya'nin orta gl&k kesimlerinde, 6zellikle Gedebey ve
Daskesen illerinde rastlaniimaktadir.

Yagli bitkiler grubuna ait olarPrunella vulgaris’eAzerbaycan’in her yerinde subalpskginda, Lallemantia
ibericaya Kucuk Kafkasya, Nahcivan'in @bk kesimleri ve Diabarda, eterik g bitkilerden olan Nepeta
zangezurya Blyiuk Kafkasya ve Gobustanddl. transcaucasicya ise Azerbaycan'in her yerindeag daslhk

kesimlerde rastlaniimaktadir.

Boya bitkisi olarak bilinen;Rubia iberica, Hieracium umbellatum, Limonium mey&hamnus pallasii,
Hypericum scabrum, Hypericum perforatum, Hippocsepiflora, Polygonum persicaridirlerine Azerbaycan’in

deyisik bolgelerinde rastlaniimaktadir.

Kaucuklu bitki olarak bilinen,Astragalus meyeriKicuk Kafkasya ve Diabarda genalanlarda yayi

gosterirken Astragalus persicusse Nahcgivan'in orta ve yiuksekglk kesimlerinde genialanlarda olgturdusu dagzal
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populasyonlarina rastlaniimaktadir. Bu bitkilerineini sadece kaucguk icermeleri ilegde ayni zamanda d#k
kesimlerin 6zellikle guneye bakar yamaclarinda yoon onlemede biyuk 6nemi vardir. Bu anlanfggragalus
cinsine ait olan dikenli ve cagekilli gdvdeye sahip olan bitkilerin kesilmesi veyak edilmesi bu alanlarda erozyona
yol acacgindan dolayi bu bitkilerin olurduklari birlikleri koruma altina almak ganin korunmasi acisindan énem
tasimaktadir.

Tablo 5. Azerbaycan’in gk ekosistemlerindeki faydali bitkilerin hayat fou ve endemiklere gore giami

Hayat formu Tur sayis| Toplam saya gore 9 Endemik tir sayjsi  Toplam séya %
Cokyillk ot 179 56,0 22 64,7
Tekyillik ot 38 11,9 1 3,0
Ikiyillik ot 8 2,5 - -
iki-Cokyollik ot 1 0,3

Tek-kiyillik ot 5 1,6

Agacg 9 2,5 - -
Cali 38 11,6 5 14,7
Yari Call 15 4,7 6 17,6
Rizomlu 2 0,6 - -
Sazanl 22 6,9 - -
Yumrulu 1 0,3 - -
Sarilici-Tirmanici| 3 0,9 - -
Toplam 321 100 34 100

Tablo 6'da gorindgil Uzere Azerbaycan'in faydal bitkiler agisindan zzmgin bdlgesi Blyik Kafkasya,
Kiguk Kafkasya, Nahc¢ivan ve Lenkaran'ingtila kesimleridir. Bu bolgelerin @g1 dag kusaklarindan yiiksek ghk
kesimlerine kadar olan genbir alanda yayiy gosteren bu bitkiler icerisinde en fazla tirle s@mlunanlar; sus, tibbi,
gida, balveren bitkilerdir. Bu bitkilerden bazitzau Azerbaycan'in gegibir alaninda rastlaniimaktadir, ancak bunlarin
bolluk ve orti§ dereceleri ve rezervi farklidir. Faydali bitkileakimindan Azerbaycan arazisinde en fakir bolgeileri

basinda Alseron, onu takiben ise Kir-Araz ovasli, Bogda Diabar gelmektedir (Tablo 6).

Tablo 6’de faydali bitkiler icerisinde rastlanandemik bitkilerin bolgesel olarak yawiiverilmistir. Sadece
bir bolgede yayik gosteren ve o bdlge icin endemik olan turlerlelyara, ayni anda farkh bolgelerde yaydidsteren
endemiklere de rastlanilgtir. Kafkasya endergi olarak bilinen bitkilerden Blyuk Kafkasya sinmlacerisinde 16
tire, Kuguk Kafkasya'da 15, Nahgivan'da 8, Gobustar8, Lenkeran’in dglik kesimlerinde 2, Bozdiave Diabar'da
ise 1 ture rastlaniigtir. Sadece Azerbaycan sinirlari icerisinde yaygtisteren ve Azerbaycan endgndlarak bilinen
bitkilere Kiucuk Kafkasya sinirlarinda 4, Nahcgivem'd, Blyuk Kafkasya ve Gobustan'da ise 1 tlre aadthstir.

Diger bolgelerde faydali bitki olarak bilinen taksarilgerisinde endemik olan bitkilere rastlaniimatmi

Scorzonera pulchra, Salvia andreji, Satureia intedia, Thymus ziaraticus, T. kjapazi, Rosa sosnawsky
Oxytropis liptnoides, Anemone kuznetzowii, Stemiberlexandre Azerbaycan endergi olarak bilinen faydali
bitkilerdir. Scorzonera lanata, S. biebersteinii, Androsace blata, A. lehmanniana, Scutellaria orientalis, N&pe
grandiflora, N. zangezura, N. transcaucasica, Syadnuticulosa, Salvia pachystachya, Ziziphora géagea, Thymus
grossheimii, T. caucasicus, T. klokovii, T. nummu$a Carum caucasicum, Heracleum sosnowskyi, Sochucasica,
Prunus caspica, Genista transcaucasica, Cytisugasiga, Oxytropis karjaginii, Paeonia mlokosowitgcAconitum
nasutum, Ribes biebersteinii, Dianthys discolorn@alaria transcaucasica, C. incompleta, Cephalanthcaucasica
ise Kafkasya endergiiolarak bilinen bitkilerdir.
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Tablo 6. Azerbaycan'in gak kesimlerindeki bolgelere gore faydal bitkilerdggilimi

Bdlgeler | Faydali bitki sayis) Endemik G|Y|T|V]|S B | EY| Sa| Z| Bol K| Yot Ya
Az. | Kaf.

BK 167 1 16 29] 7| 30 6 61 21 1 12§ 2 1

KK 169 4 15 26| 6| 32 5 6% 18 21 1 10 4 5 - 1

Qob. 40 1 3 41 4 19 1 1y 7 1 3 2 4 -

Nah. 103 2 8 19 4 19 1 3P § 1y b 4 4 1

Lenk.D | 68 - 2 100 2| 17 3 24 11 7 - g 2 b - -

Boz.D 17 - 1 1 1| 5 -l 7 4 3 1 1 1

Diabar 35 - - 9 -| 8 -] 19 3 3 4 2 .

K.-A. 25 - 1 6 1] 9 -1 7 4 2 - - 2 1 -

Abs. 6 - - - - | 2 -1 1 1 1 - - 1 - - -

Az.Gen. | 44 - 9 1] 13 4 6 4 6 - jl 2 6 1

Kisaltma: Az.Gen.-Azerbaycanin Geneli; BK-Blyik Kafkasyd{-Kicuk Kafkasya; Qob.-Qobustan; Nah.-Nahcivanpk®.-Lenkaran d&ik;
Boz.D.-Bozdg; K.-A.-Kur-Araz; Abs.-Abseron; G-Gida; T-Tibbi; V.-Vitaminli; B-Balveren; B®oya; Z.- Zehirli; Sa.-Sabunlu; EY-Eterik
yagli;Ya-Yagl; Y.ot-Yabanci ot; K-Kauguklu; Az..-Azerbaycandamigi, Kaf.-Kafkasya endengi

Azerbaycan endeugii olarak bilinen bitkiler icerisinde; sadece KicKlfkasya’nin dghk ve yuksek dalik
kesimlerinde yayiy gdsteren ve o bélge icin endemik sani®&orzonera pulchra, Thymus ziaraticus, T. karjagiei
Anemone kuznetsowfbu tire Kigiuk Kafkasya’nin sadece sRasen ilinde rastlaniimaktadir), Nah¢ivan'ingida
bdlgelerinde:Salvia andreji, Oxytropis liptnoideBiyik Kafkasya’nin orta ghk kesimlerindeRosa sosnowskyi

Diabar'in orta dalik kesimlerinde Satureia intermediave Gobustan'daSternbergia alexandretrlerini 6rnek

verebiliriz.

Azerbaycan arazisinin @bk kesimlerini faydaki bitkiler acisindan gerlendirdgimizde azalma sirasina gore
Gobustan (40 tur), Diabar (35), Kir-Araz ogal{25) ve Alseron (6) en az faydal bitkiye sahip olan bolgel&igik
Kafkasya (169 tir), Buyuk Kafkas (167), Nahciva®3)Lve Lenkeran’in ddik kesimleri (68) ise en fazla faydali
bitkiye sahip olan bdlgeler olgu ortaya konmgtur. Bu boélgelerde rastlanan faydall bitkileringdaninda vertikal
kusaklanmanin etkisi buyuk dnemgstmaktadir. Bu bitkilerin bir kismisagi, bazilari orta bazilarn ise yuksekgtllk
kesimlerde yayij gostermektedir. Orign; Carthamus tinctorius, Nepeta amoena, Stachys frigsz, Asparagus
officinalis asagl dag kusagl; Onopordon aconthium, Centaurea cyanus, Carthamumatles, Cichorium intybus,
Tragopogon dubius, Scorzonera lanata, Primula worein Anagalis arvensis, Teucrium polium, Scutellaria
galericulata, S. orientalis, Stachys inflata, Ziiora serpyllacea, Z. capitata, Melisa officinali$yymus klokovii, Tilia
cordata, Hypericum scabrum, Viola odorata, Biforadians, Rosa sosnowskyi, Papaver rhoeas, Rumexotuse
Asparagus Vvertisillatus, Gladiolus segetuarta dalik; Artemisia austriaca, Scorzonera pulchra, Hieracium
umbellatum, Rododendron luteum, Vaccinium myrtillRsimula pallasii, Nepeta pannonica, Prunella valig,
Plantago media, Plantago lanceolata, Hypericum pefum, Spiraea crenata, S. hypericifolsabalpin kgagina

kadar,Pyretrum kubense, Thymus nummularius, T. caucasicugrossheimii, Carex tristise alpin kgakta yayils

gostermektedirSonug olarak;

1. Azerbaycan'in ddik bolgelerinde cgtli amaclarla kullanilan veya kullaniima 6zglhe sahip olan 60 familya ve
194 cinse ait 321 taksonun offlu belirlenmgtir. Alanda rastlanan bitkilerin toplam sayisinirb¥%b’i Asteraceae,
Lamiaceae, Liliaceae, Rosaceae, ApiaceaePrimulaceaefamilyalarinia; %13,5'i iseThymus, Nepeta, Primula,

Achillea, Pyretrumye Polygonuncinslerine ait olan taksonlardir.
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2. Bu bélgelerde: 124 sus, 60 tibbi, 54 gida, 42 letgagli ,39 balveren, 19 vitaminli, 18 zehirli, 17 boyHl yem, 6
kaucuklu ve 1 adet sabunlu bitkiye rastlangtni Bu bitkilerden 215'i sadece bir, 103’0 ise ik daha fazla faydall

Ozellige sahiptir.

3. Faydali 6zelfie sahip olan bitkilerin 231 taksonu (%72,3) otsudgi olup; bunlarin 179'u (%56) cok yillik, 38'i
(%11,9) tek yillik, 9'u (%4,4) iki, bir-iki ve ikicok yillik, 22'si ise (%6,9) sganl, 2 rizomlu (%0,6), 3 sarilici-tirmanici
(%0,9), ve 1 kdk yumrulu (%0,3) bitkiye rastlagtm. Alanda 62 (%18,8) odunsu bitkiye rastlangtm bunlardan 38

i (%11,6) cali, 8'i (%2,5) gac, 15'i (%4,7) yari cali govdelidir.

4. Arastirma alanindaki faydali bitkilerin 34’0 endemikupl bunlardan 8'i sadece Azerbaycan'da, 26'si ise
Kafkasya’'da yayik gostermektedir. Endemik taksonlardan 22'i cokiygilll’i tekyillik, 5'i cali, 6 takson ise yaricall
govdeli bitkilerdir.

5. Azerbaycan endegii olarak bilinen bitkiler icerisinde; sadece Kicllafkasya’nin dglik ve yiksek dglik
kesimlerinde yayiy gosteren ve o bolge icin lokal endemik saniBeorzonera pulchra, Thymus ziaraticus, T.
karjaginii ve Anemone kuznetsowijbu tire Kicik Kafkasya'nin sadece gResen ilinde rastlaniimaktadir),
Nahcivan'in dglik bodlgelerinde:Salvia andreji, Oxytropis liptnoideBuyuk Kafkasya'nin orta ghk kesimlerinde
Rosa sosnowskyDiabar’'in orta dglik kesimlerindeSatureia intermediae Gobustan’d&ternbergia alexandréirleri

yayllis gdstermektedir.

7. Bolgesel olarak derlendirdgimizde; Gobustan (40 tir), Diabar (35), Kur-Arazabi (25) ve Alseron (6) faydali
bitki tiri bakimindan fakir, Kicik Kafkasya (169)tUBuUyluk Kafkas (167), Nah¢ivan (103) ve Lenkenadgslik
kesimleri (68) ise zengin olan bélgelerdir.
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Abstract

Detailed agronomical analysis and random amplifielymorphic (RAPD) markers were used for determgnin
the genetic diversity among ten varieties of swe#hato (pomoea batataglL.) Lam), one of the leading tuber crop
belonging to the family Convolvulaceae. Varietiesseloped by Central Tuber Crops Institute, Trivamdrand its
Regional Centre, Bhubaneswar with diverse parenfeqa diverse eco-geographical areas was analyaedhgir
genetic relationship. A total 1035 amplicons weemayated among the ten varieties out of which ~1a#tds were
found polymorphic. Inter-varietal polymorphism amgoten varieties of. batatasvaried between 60.0 to 89.7%.
Clustering based on similarity index was done feilg Unweighted Pair Group with Arithmetic mean @GR)
method and intra-genetic relationships were andly§he resultant dendrogram of the RAPD data etddlgprominent
patterns of inter-varietal relationships that aseadssed in the light of the their physio-morphatagjcharacters. It was
evident from RAPD data that high degree of genditiergence exists only in var. Kalinga and var. i@guwo pink
skinned tuber producing varieties. However, no myehetic variation were found among var. ST-10,138Tand ST-14
except presence of 3000bp marker in ‘ST-14" andoQarker in ‘ST-14" and ‘ST-13’ besides their coammarker
of 900bp in all the studied varieties in OPD-12.i€gion of 600bp and 700bp DNA bands in ‘ST-10’ giéntiate with
other ‘ST-13’ and ‘ST-14" in OPN-4. ‘Kalinga’ an&ourin’ showed more closer genetic affinity formisug out group
from the rest of the varieties as per the phylotierieee is concerned. It suggests their adaptatiorarious conditions

suitable for the specific habitat of particularieties.
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1. Introduction

The widespread loss of the world’s biological dsrgris one of the most serious global crises todae
sweet potatolpomoea batatads a member of the family Convolvulaceae. The $wpetato is the only member of the
genuslpomoeawhose roots are edible. South America and the Maya3entral America grew several cultivars of
sweet potato and they called the plant “cassirdwdver, this plant is now cultivated throughoutpioal and warm
temperate regions. The sweet potato apparentlyinmaxiuced into Japan from China, sometime arouf@Dlby way
of the Ryuku Islands (Boswell and Bostelman, 1949)ndia sweet potato was introduced by Portugueseslers. In
Kyushu today, it is called kara-imo (ka-ra-e-moganing Chinese potato. The sweet potato is a despt whose large,
starchy, sweet testing tuberous roots are an impbroot vegetable. The young leaves and shootscemetimes eaten
as greens. The edible tuberous root is long anereap with a smooth skin whose colour ranges betwed, purple,
brown and white. The growing of sweet potatoeshdlmn-dollar industry. Currently, North Carolinaovides 40% of
the annual U.S. production of sweet potatoes. Inyrican countries sweet potatoes form a large phthe food of
the people, ranking seventh among food crops imarproduction in the world (Bovell-Benjamin 200However, the
use of sweet potatoes in the United States isvelgtiow compared to other staple crops and gdlyeregionalized for
both growth and nutrition. It's economic importaren@d general consumption appear to be increasitigthe advent
of improved varieties as well as improved storage processing facilities. In India, sweet potatgrigwn in all states
except humid and temperate environment in an arédld million hectares producing 1.17 million tenef tuber. The
crop is cultivated by small and marginal farmensdonsumption by roosting, baking, boiling, fryingd as subsidiary
vegetable. Foliage and unmarketable tubers are tasttl other livestock and particularly to pig de@Naskaret al,
2007.)

Although sweet potato breeding was stared in 190du(ine, 1935) but cytological analysis were stdrfor
the breeding work in interspecific hybridizationrifig et al, 1957). RAPD, ISSR and AFLP markers were used to
identify the duplicates or distinguishing closelyommhologically similar varieties or accessions awfworkers
(Sagredoet al, 1998, Zhanget al, 1998, 2000). Interspecific genetic relationshipsenalthough established among
Ipomoea lacunose, I. ramoni, |. trichocarpadl. triloba (Jones and Deonier, 1965) using RAPD marker laak tbbut
not much of work have been done in various Indiarieties of sweet potato except genome variatiash RAPD
marker variation in interspecific level by Dhill@nd Ishiki (1999). Moreover, Gichuki al. (2003) could established
genetic polymorphism among 74 sweet potato vasatmlected from different agroclimatic zones of 2@eet potato
producing countries. Microsatellite, DAF, RAPD afNHLP markers were used to analyze the genetic ititipamong
the species and to establish the taxonomic relstiips ofl. batatas(Buteleret al, 1999, Connollyet al, 1994, Jarret
and Austin, 1994, Heet al, 1995, Sagredet al, 1998). Therefore, RAPD is a very reliable andiea low cost
technology in DNA fingerprint to establish gengpiclymorphism even in varietal level. This commutima is a part
of the ongoing research on genetic relationshipyaimamong various sweet potato varieties avalablCentral Tuber
Crop Research Institute (CTCRI), Bhubaneswar, wenihed to establish the genetic relationships dndiogenetic
affinities among ten popular Indian high yieldingrieties of sweet potato considering morphologidaracters

together using RAPD markers.
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2. Materialsand methods

2.1 Plant materials

Ipomoea bataba@.) Lam. varieties collected from the experimergatmplasm garden of Central Tuber Crop
Research Institute, Bhubaneswar have been depitfédble 1. An equal quantities of young leaf sarfpbm single

plant of each variety were collected separatelysiarkd in a -8% freezer for DNA extraction.

2.2 Morphological data collection

The genotypes were grown in field during June 286@ harvested after 120 DAP (Days After Planting).
Recommended cultural practices were followed. Molphical and storage root data were collected based
Biodiversity International Descriptors. The morpbgital characters were recorded from the middigices of the
main stem. Observations on morphological charaatere recorded 12 weeks after planting of primaneystorage
root characters were recorded using medium to lsizgd storage roots from the entire harvest ofgdeotype. Yield
data were recorded based on root yield. The gemsetgpmprise of different accessions indigenous exadic from
different eco-geographical areas. Out of the 1mpgres, 7 were released varieties and 3 were krdovies. Thus, the

material represented a wide range of geographersiiy.

2.3Isolation of DNA

For DNA isolation, 5g of leaf tissue were groundfitte powder with liquid nitrogen and the powderswa
suspended in 30 ml of suspension buffer (pH 8.@taining 50 mM EDTA, 100 mM Tris-HCI, 0.8 M NaCl,2M
sucrose, 2% Triton X 100 and 0.1femercapto-ethanol that incubated a®dor 30 min. The suspension was
centrifuged at 10,000g for 15 min at room tempemtand the pellet was suspended in 20ml of extadbuffer
(20mM EDTA, 100 mM Tris-HCI, 1.5M NacCl, 2% CTAB arids [3-mercaptoethanol, pH 8.0). Again, the suspension
was incubated at 8Q for 45 min followed by chloroform: isoamyle alat{24:1) extraction and ethanol precipitation
at —20C for 2h.

DNA was hooked out and dried with vacuum drier e (10 mM Tris-HCI, 1mM EDTA) was added to
dissolve the DNA. The DNA was further purified witNAse at 37C for 1h followed by chloroform: isoamylalcohol
extraction and ethanol precipitation in the present 0.3M sodium acetate (pH 5.2). The DNA was $sbmut,
washed in 70% ethanol, air dried and dissolvedEnbUffer and the DNA concentration was estimateénsafluor
TM Fluorometer (Bio-Rad, USA) using Hoechst 33258t dye. The DNA was diluted to final concentmatdf 25ng
ul ™ using TE buffer for using as template for RAPD gais.
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2.4RAPD analysis

RAPD profiles were generated by using single decamsndom oligonucleotide primers (Operon
Technologies, Alameda, USA) in polymerase chairctiea (PCR) following the standard protocol of Wilhset al.
(1990). The sequence of primer is given in Table&e&ch polymerase chain reaction (PCR)2&f amplification
mixture was taken that contains 25ng of genomigtata DNA, 20M of each dNTP, 25ng of primer, 0.5unit of Taq
DNA Polymerase (Bangalore Genei Pvt. Ltd., Banggltmdia) and 10x PCR assay buffer (50mM KCI, 10MNé-
HCI, 1.5mM MgC}, pH 9.0). The PCR reaction of the cocktail wasiedrout in a GeneAmpPCR 2400 thermal cycler
(Perkin Elmer, USA) programmed for 45 cycles. Thstfcycle was programmed for 5 min at’@4for denaturation,
1min at 46C for primer annealing and 2min at°@for DNA polymerization. In the next 44 cycles theriod of
denaturation was maintained at 1min while the priemenealing and DNA polymerization was same ashén first
cycle. An additional cycle of 15min at 2 was used for primer extension. The amplified dampere stored a’@
and separated by electrophoresis in 1.5% agardse d& TAE buffer for 3h at 50V. To determine tbize of the
amplified DNA fragments. Gene Ruler 100bp DNA ladpkis (MBI Fermantas, Lithuania) was used as sfaadard.
DNA fragments were visualized by staining the géhvethidium bromide and photographed in Bio-Ra@&Q) Gel

documentation system using Quantity One softwareédaumentation.

2.5RAPD data scoring and analysis

In RAPD analysis, the presence or absence of thdsbaere taken into consideration and the diffezénche
intensity of the band was ignored. From RAPD dabanary matrix was obtained. The matrix elaboraiélizing the
multivariate analysis program NTSYS-pc (Rohlf, 129mhe binary matrix was transformed in a similartatrix using
the Jacquard’s similarity coefficient. The clusteralysis was carried out using the UPGMA (Unweidhtair group

mean average) method.

3. Results

3.1 Morphological characteristics

Detailed morphological characters were tabulatedable 1 which revealed some interesting infornmatio
There were variations in the genotypes in respefctaorphological and storage root characters (TapleThe plant
type of the genotypes were spreading and semi-ekeelves were green with variation in immature leafour.
Flowering of the genotypes ranged from profuse tmlenate except ‘Kishan’ which was shy flowering ey he
storage root yield ranged from 19.0 — 29.04 t/B3-10’ showed maximum yield with high dry mattedDand starch

content. ‘ST-14" and ‘Gouri’ which have dark oraniiesh reach irp-carotene. Rest of the varieties had white flesh
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colour with variation in skin colour (Table 1). Alhe genotypes had good cooking quality. Thus, rmbshem were

suitable for table purpose while ‘ST-10’, ‘ST-13ida'ST-14" were suitable for table and processingpse.

3.2RAPD analysis

Ten varieties ofl. batabascollected from experimental garden of Central TuBeop Research Institute
(CTCRI), Regional Centre, Dumduma, Bhubaneswar sidogome amount of DNA marker variations in varietel.
The number of amplification products ranged fromt@30 for ten different varieties (Table 2, Fig& and 1B) and
polymorphism was between 1.06% in
between ‘ST-10" and ‘ST-13' to 73.69% it
between ‘Kishan’ and ‘Kalinga’. RAPD
profiles of ten varieties of sweet potat
shared a number of common bands for
primers. The total unique bands obtaine _—
from 20 primers were 72 (3.6%) while th x L _F - . -—" "
monomorphic bands percentage four — -
5.55%. Similarities index showed ¢
maximum closeness of 98.94% betwes
‘ST-13’ and ‘ST-10’ while least similarities
was found between ‘Gouri’ and ‘Kalinga’ OFD 12

(Table 3). The profiles were very distinct il

the studied ten genotypes.

2000
In OPN-4, one high DNA markers of 1500
2000bp were found in all varieties except iggg
‘Sourin’, 'ST-10" and ‘'ST-14'. The unique 900
DNA bands of 800bp and 1800bp were 333
only obtained in ‘'ST-14’ and ‘ST-13". A ggg
prominent DNA marker of 1000bp was the ;gg

characteristics of ‘Sankar’ while ‘Sourin’, 200
‘Sree Nandini’ and ‘Kishan’ were 109
distinguished from other varieties having
650pb, 600bp and 500bp respectively. DN
band with 3000bp, was only found in ‘Goutam’

and ‘ST-14' in OPD-12 primer. In that same

Figure. 1A & 1B. RAPD profile of ten cultivars ofvset potato amplified by

OPD-12 and OPN-4 primer respectively. M= MarkerM{DNA Ladder plus,
primer DNA bands of 850bp found common in gy, Fermentas), 1=Kalinga, 2=Gouri, 3=Kishan, 4sNandini, 5=Sankar,

between ‘ST-13' and ‘ST-14". A marker band ol 6=Saurin, 7=Goutam, 8=ST-10, 9= ST-14, 10=S-
700bp and 500bp found unique in ‘Sree Nandir
and ‘Kishan’. The DNA band with 900bp was founcd®varietal marker in OPD-12 primer (Figs. 1A af).1
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3.3 Cluster analysis

Pair wise comparisons were made for the RAPD m®fidbtained from RAPD markers of eight populatiohs

batatas which clustered in a single tree with twn Gouri

branches, one having ‘Kalinga’ and ‘Sourin’ prodwria ] gishar? i
ree Nandinl
out group; while rest of the varieties were foundthe za“'t“"
outam
other branch of the tree (Fig. 2). All the ST vhee ST
ST-10
exhibited closer affinity having closer genetic sarity ST-13
— HKalinga
with ‘Goutam’. ‘Gouri’ was found to be distantlylated 01 — Sourin

with other members in the cluster followed by ‘kash Figure 2. Dendrogram representing clustering offedint

having pink skin colour of the tuber (TableFigure 2). Indian varieties of sweet potato based on the Jddsca
Furthermore, ‘Sankar’ had the relatively more gene gimilarity indices from RAPD analysis using random

similarity with ‘Goutam’ and all the three ‘ST’ viaties. primers.

4. Discussion

The average number of amplification product obthingth one primer for ten varieties was 51.75 ofickih
7.6% products were polymorphic. ‘Kalinga’ and ‘Kisti showed a maximum number of polymorphic bandth wi
73.6% of polymorphism (Figs. 1A and 1B). The pesilwere very distinct in the ten varieties studRAPD profiles
of ten varieties were amplified by different primeyut of which OPN-1, OPN-4 and OPD-12 showed riistDNA
profile for each variety without any significantrision among the plants collected (Figs. 1A and. IBis type of

genetic variation in variety level was found in@tleultivars of sweet potat{&ichukiet al, 2003).

The uniqgue DNA bands of 500bp, 700bp, 1300bp wetg abtained in ‘Kishan’, ‘Sree Nandini’ and ‘Gouri
respectively in OPD-12 while an unique band of §08bparate out ‘ST-10’ from ‘ST-13’ and ‘ST-14’ ¢5i 1A and
1B). DNA markers of 900bp and 1500bp found commod 2ery distinct in all varieties were produced ®yD-12
and PON-4 respectively. However, ‘Sourin’, ‘ST-Hid ‘ST-14' showed a week marker of 1500bp in OPWNkich
demarked these varieties from rest of the varietieasnkar’ showed a prominent unique marker of TR0 OPN-4
which was found to be the characteristic of thisietg. DNA band with 500bp 600bp, and 700bp weréqua to

‘Gouri’, ‘Kissan’ and ‘Sree Nandini’ OPN-4 primer.

Phylogenetic analysis of all the ten varietied.dbatatasshowed a single tree with ‘Kalinga’ and ‘Sourin’
different group. That confirms the significant géoeariability between these varieties that migatve originated from
different ancestors in the process of natural dgiaiu While rest of the varieties found in a samgan branch of the
tree with closer genetic affinity among ‘ST-10,T93 and ‘ST-14' — all have different promising alities.
Furthermore, a closer genetic similarity of ST egriwith ‘Goutam’ and distant relation with ‘Gourds well as
‘Kishan’ confirms promising breeding possibilitiemong these varieties in crop improvement programitteregard
to tuber quality and yield (Table 1, Fig. 2). Irstingly, two varieties i.e. ‘Kalinga’ and ‘Souricbuld be used as
parents in breeding programme taking advantagelenf wide genetic variability with the other stedivarieties for

higher yield and wide adaptability in various egptal zones of all the ST varieties.
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Therefore, depending on the genetic architecturethese varieties and their edaphic preferences and
adaptations, different varieties would likely tespliay varying degrees of polymorphism. Present nvbsiens onl.
batata do support this presumption. This is because ofétgeral and varied adaptation and distributiorztepns.
RAPD was analyzed on ten varieties and the varipbilatterns were scored on the basis of amplifiedducts.
However the overall polymorphism in this speciesas that of high magnitude in varietal level. Ttigserved inter-
varietal divergence could be ascribed to the flatig microclimatic conditions in the regions whéese genotypes
inhabit. The analysis was carried out not only grait wise combination of variability but also aooted for the entire

information given by all the genotypes againstta primers used.

The genetic resources of a species exist at twdaftnental levels: i) genetic differences betweerviddals
within local population and ii) genetic differendastween different local varieties. However, omthe last 15 years,
through the eletrophoretically detection of genettiation at many protein loci, has it been picaitio describe the
amounts and distribution of genetic variation itiunal populations (Nei, 1975). Significant genetifferentiation was
reported to find variety specific fragments ass@clawith soil types (Dawsoet al, 1993). Efforts to pressure genetic
resources must take in to account the componergsredtic variation, both within and between loagpbylations.

The distribution of genotypes observed on the degréim is represented in Fig. 2 showing the RAP[ data
powerful tool in assessing the genetic diversitpttBmolecular and phenotypic measures of divergahoaild be
considered while measuring the diversity (Dizinal, 1992, Waples, 1995). The evolutionary potentfahdividual
population can be predicted from their genetic maeThe isolation combined with genetic drift/digence selection
will generate unique and irreplaceable combinatmingenotypes, which may or may not be manifestitisrences in
phenotype. This process of isolation and divergesaeell studied here using molecular markerss Itoncluded that
genetic diversity due to geographically isolatismbt potentially replaceable. The genetic divensgiithin the species
limits the response to selection especially inssfiid or ecologically marginal environment. Howevdris is an
preliminary report of Indian varieties of sweet gtot for molecular markers and phylogenetic relatops. The
development of SCAR markers from the distinct wgrapecific RAPD markers will be of immense helddentifying
varietal ambiguity. The probe can also be of usedléntifying DNA markers and its localization ohromosome.
Analysis of more numbers of varieties in geneti@leeould have thrown more light on their genetilationships along
with morphological traits which will be of immensgelp in guiding the breeding programme in sweeafuofor their

improvement.
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Table 1. Agronomic characters of ten varietiesvedet potato

Varieties Plant type Leaf shape Types |dBhape of| Mature leaf| Immature Flowering Storage Flash colour | Shape Yield
leaf lobes | central leaf| colour leaf colour root  skin t/ha
lobes colour
Sourin Spreading Lobed Slight Semi Green Purplish Moderate Red Cream Round 22.43
elliptic green flowering elliptic
Kalinga Spreading Lobed Deep Elliptic Green Gregith | Moderate Purple red Cream whitg  Round 20.2
purpole flowering elliptic
edge
Kishan Semi Trangular Moderate Semi Green Green with Shy Reddish Cream Elliptic 21.4
compact elliptic purple flowering purple
margin
Goutam Spreading Trangular Slight Semi Green Light Moderate White Deep orange| Round 1020.5
elliptic purple flowering ovate
Gouri Semi-erect | Lobed Deep Elliptic Green Slight Profusely Purple red Deep orange  Obovate |t81.14
purple flowering round
elliptic
ST-14 Semi Trangular Very slight | Trangular Green Green wjtProfusely Pale yellow | Deep orange  Round 23.43
compact purple flowering elliptic
ST-13 Semi Lobed Slight Semi Green Green with Profusely Dark purple| Pigmented | Long 24.15
compact elliptic purple flowering with elliptic
anthocyanin
ST-10 Semi Trangular Slight Semi Green Green withh Profusely White Red| White Round 29.04
compact elliptic purple flowering Cream
Sankar Spreading Hastate Deep Elliptic Green Greth | Moderate Pale yellow Elliptic 18.0
purple flowering
Sree Spreading Unifoliate | Very slight | Teeth Green Light green  Moderate White Round 20.0
Nandini with entire flowering elliptic
margin
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Table 2. RAPD primers, their nucleotide sequencer&per of RAPD bands generated from ten differerietias of sweet potato

Primer Primer Sequence Total No of Tatahber of bands Polymorphic Range of amplicons
(5"------ 3) bands polymorphic monomorphic Unique (%) in base pairs (bp)

OP-A3 AGTCAGCCAC 52 43 8 1 82.69 200-3000
OP-A5 AGGGGTCTTG 42 35 5 2 83.09 500-2000
OP-A8 GTCACGTAGG 58 48 6 4 82.75 150-2500
OP-A10 GTGATCGCAG 38 26 8 4 68.42 400-3000
OP-Al1l1 CAATCGCCGT 35 28 6 1 60.00 200-2800
OP-A14 TCTGTGCTGG 33 22 6 5 66.66 300-2200
OP-A16 AGCCAGCGAA 39 30 5 4 76.92 400-2900
OP-D2 GGACCCAACC 65 53 6 6 81.53 400-1000
OP-D8 GTGTCCCCCA 45 37 4 4 82.22 300-2500
OP-D12 CACCGTATCC 68 59 5 4 86.76 200-3000
OP-D11 AGCGCCATTG 40 26 2 8 65.00 200-1800
OP-D16 AGGGCGTAAG 64 55 6 3 85.93 200-2200
OP-D18 GAGAGCCAAC 48 38 9 1 79.16 300-2500
OP-N1 TCGCCGCAAA 66 57 4 5 86.36 200-2800
OP-N4 CAGCGACTGT 70 59 4 7 84.28 200-3000
OP-N5 GACCGACCCA 64 55 8 1 85.93 500-2500
OP-N10 ACAACTGGGG 68 61 5 2 89.70 200-3000
OP-N11 TCGCCGCAAA 46 38 4 4 82.60 400-2700
OP-N14 TCGTGCGGGT 40 31 6 3 77.50 100-1500
OP-N15 CAGCGACTGT 54 47 4 3 87.03 200-3000
Total 20 primers 1035(51.75) 848 (42.4) 111 (5.55) 72 (3.6) 79.72 (mean)
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Table 3.Similarities index among the ten varietieslpbmoea batatasusing RAPD markers
ST-10 ST-13 ST-14 Sourin Sankar Kalinga Gouri Goutam Sree Nandini
ST-13 98.94
ST-14 98.84 96.76
Sourin 50.41 50.40 50.40
Sankar 72.48 72.48 72.48 55.55
Kalinga 49.18 49.18 49.18 92.06 56.16
Gouri 53.54 53.54 53.54 23.52 44.68 26.86
Goutam 95.79 95.78 95.78 48.85 73.88 47.69 3.3%
Sree Nandini 61.87 61.87 61.67 32.50 62.26 827. 35.71 65.3
Kishan 60.29 60.29 60.29 25.97 40.77 26.31 7.03 62.5 46.16

(Received for publication 05 November 2008)
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Contribution on the flora of Zonguldak/Turkey

Metin SARIBAS 7, Ayse KAPLAN®

Zonguldak Karaelmas Universitesi Bartin Orman Faggil Orman Miihendigli Bolimii, Orman Botagi Anabilim
Dali 74100 Bartin, Turkey

Abstract

This investigation has been made in Zonguldak Pi®i473 plants were collected from the researeh at
119 station in the years between June of 1999- Dboe of 2004, 294 genera, 336 species, 43 subiesp&d varietes
and 7 cultivars belonging to 105 families were deteed. 85 of 473 taxa have been collected forfitlse time in A4
square.In analyzed species, 16 species are belongindPteidophyta diviso and 457 species belonging to
Spermatophytalivisio. Were indicated 37 specibslonging toSpermatophytalivisio areGymnospermaavhile 420
are belonging toAngiospermae subdivisiod20 species belonging tngiospermaesubdivisio areDicotyledonae
whereas 33 species dvtonocotyledonaeThe number of endemic species in research afd 552 % ). According to
geografical regions of species, 90 ( 19,50 % )Eamo-Siberian element, 37 ( 7,49 % ) are Meditezaanelement, 3 (
0,63 % ) are Irano-Turanien element and 346 ( 92,bare poly regional or species whose phytogeducagions
are unknown. The families with the largest numioérspecies respectively aRpsaceag38 species ).eguminosae
(34 species Xcompositad 26 species ),abiatae( 20 species Rinaceag 18 speciesfscrophulariaceaé 16 species).
The genera including the higest number of taxaarercus( 9 species Mentha( 7 species Xcampanula 6 species ),

Cupressugb species)yerbascun( 3 species ).

Key words: Flora, Zonguldak, Pteridophyta, Spermatophyta

* Corresponding author/Habegteeden sorumlu yazar: metinsar@hotmail.com

© 2008 All rights reserved / Tim haklari sakhdir



Biyolojik Ceitlilik ve Koruma—1/1(2008) 41

Zonguldak ili florasina katkilar

Ozet

Bu argtirma Zonguldak ili sinirlari icinde gercekiiilmistir. Haziran 1999- Aralik 2004 yillari arasinda
argtirma alanindaki 119 istasyondan 473 bitki @&n@planmstir. Bu 6rneklerin dgerlendiriimesi sonucunda 105
familyaya ait 294 cins, 366 tir 53 alt tur, 31 &g/ ve kultivar saptangtir. Bu 473 taksondan 85'i A4 karesinde ilk
kez belirlenmgtir. Teshisi yapilan tirlerin 16’sPteridophytadivizyosuna, 457’'si is§permatophytaivizyosuna aittir.
Spermatophytadivizyosuna ait taksonlarin 37'$seymnospermae420’si ise Angiospermaealt divizyosuna aittir.
Angiospermaalt divizyosundan 420 tibicotyledonag 33 tir iseMonocotyledonaainifina aittir. Alandaki endemik
tir sayist 7 ( % 1,52 ) dir. Tanisi yapilan tine®0D'ni ( % 19,50 ) Avrupa-Sibirya elementi; 37(s¥o 7,82 ) Akdeniz
elementi, 30 ( 0,63 fran-Turan elementi ve 346'sI ise (72,05 ) cok biblgeya fitocgsrafik bolgesi bilinmeyendir. En
cok tiir iceren familyalar sirasiylRposacead 38 ) tiir,Leguminosaé 34 tir ),Composita€?26 tir),Labiatae( 20 ) tir,
Pinaceae(18 tir), Scrophulariaceadq 16 tur ). En c¢ok tir iceren cinsl€uercus( 9 tir ), Mentha( 7 species),

Campanula6 tir ),Cupressugb tir), Verbascun{ 3 tdr).

Anahtar kelimeler: Zonguldak, Flora, Pteridophyta, Spermatophyta

1. Giris

Arastirma alani Zonguldak ilinin tamamini kapsamakigpod1, 5° Kuzey; 31, 8° B enlemleri arasinda yer
almaktadir; 3,481km2’'lik yuzolgcimuiyle Turkiye togfarinin %0,6’sini kaplamaktadir. Atama alani bu cgrafi
konumundan dolayi Avrupa-Sibirya Huxine) fitocografya bolgesi icinde ve Davis’ in ( 8 ) karelemstsmine gore
A4 karesinde bulunuril kuzeyde Karadeniz, kuzeygoda Bartin, dguda Karabiik, giineyde Bolu, batida Diizce
illeriyle komsudur. Zonguldak ili jeomorfolojik yapi bakimindamgebeli bir yapiya sahiptir. @Zar 2000m'yi
asmazlar. En yuksek yerleri Bakacakyayla tepesi 1638atukoluk tepesi 1268m'dir. En dnemli akarsulari Fgyo
cayl, Giilliik ve Alaph caylari ve Uziilmez deresigiekil 1).

Jeolojik yap!i ve toprak 6zellikleri: ZonguldakAlporojenikkusagl Alpin kanadinin Tirkiye'deki uzantisi olan
Pontit siradglari icerisindeyer almakta, kirik ve kivrimlPaleozoikte olusmus alanlar Zonguldak cevresinde yer yer
gorulmektedir. Ta kdmurindn c¢ikarildn Zonguldak havzasinda ‘Karasal Karbonifer' arazilger almaktadir. Bu
araziler genellikle komir damarlari iceren kumlillikve komdarli sistlerden ibarettir. Zonguldak komur havzasi
Karbonifer yali formasyonlari 6rten buyukKretase antiklinalinin ginmasiyla mostra vergiitektonik pencere
durumundadir. Havzanin temelini ¢luran Sillurien, Devonienyasli kristalize kirec talari ve kuvarsitler lzerinde
deniz kékenli Karbonifer Griinu Dinarsiyer kiregltal gelmektedir. Karbonifer tabanini ise Vizyersly&irec taslari

olusturmaktadir (14).
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Sekil 1. Arastirma alaninin cgrafi haritasi

iklim ozellikleri: Zonguldak ili genel olarak iliman bir iklime sahiptKiyr kesiminde sicaklik kin -10 C’
nin altina nadiren digr. Her mevsim y&sh olmakla birlikte, en cok y@&s Kis ve Sonbahar aylarinda ghiektedir.
Zonguldak ilinin iklim diyagraminda kurak devrenmimadgl (Sekil 2) ve Zonguldak ili ikliminin ‘Oseyanik’

karakterde oldgu saptanmtir (1).

Yagis (mm)

Duzeltilmi ¢ PE (mm)

Sekil 2. Zonguldak ilinin iklim diyagrami

2. Materyal ve metot

ilk 6nce Zonguldak ili ve cevresinde yapilmulasabildigimiz floraya iliskin calsmalar gézden gegirilngiir.
Ilk calisma Kasaphgil'(13)’e aittir.’Kuzey Anadolu'da BotanGezileri’ adiyla yayinlanan yapitinda Zonguldiik
bitkileri ile ilgili bilgiler bulunmaktadir. Keza b ydrede Yaltirik'in (20, 21, 22, 23) yayinlarind&kcaasaclar,

Oleaceae taksonlarinin revizyonu, mpeler ve dendroloji c¢aimalarini kapsamaktadir ve bu galalardan
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yararlaniimgtir. Zonguldak ili bitkilerinin tanisi icin yaranalan diger kaynaklar: Birand’ in (5)'Turkiye Bitkileri-
Plantae Turcicaadh yayinindan; Demi6rs’ Gn (10) 'Zonguldak-Kaidbve Bartin arasinda Kalan Bélgenin Bitki
Sosyolojisi Yoniinden Asirilmasi adli yayinindan; Orman Bakanltarafindan yayinlanan (2) ‘Ulkemizde Bazi
onemli Orman Tali Urlnlerinin Bhis ve Tanitim Kilavuzu’; Kahveci’ nin (12) ‘Kuzegh Karadeniz Bdlgesinde
Bulunan bir Ormanisletme Mudurligl Bunyesinde Uygulanan Orman Fonksiyon HaritalandirDenemesi’;
Akkemik’ in (3) Karagag tirlerinin tanisinda yararlaganiz’ Ulkemizde Dgal Olarak Yetjen Karaga¢ UlmusL.)
Taksonlarinin Morfolojik Ozellikler Ekim ve arkaglari (11) tarafindan adli yayinlardan ‘Tiirkiye Bigki Kirmizi
Kitabr'ndan; keza tarafimizdan bédlgede yapilan kdaulgili arastirmalar Saribg (15, 16, 17, ); Sarikave ark., (18);
teshisi yapilan bitkilerden Ereltiler ve Aciktohumlu bitkiler Davis’ in (8) 9 Itiik ve Davis ve ark., (9) 10.cildi ve
Guner ark., (11) 11. ciltlerinden yararlaniyhm. Kapaltohumlu bitkilerin Cronquist (17) yontéme gore sistematik
dizinleri yapilmstir. Bitkilerin otér isimleri Brummit ve Powell’ 1n(16) eserinden kontrol edilgtir. Arastirmamiz
sirasinda dier sistematikcilerimiz tarafindan Zonguldak floreda bulunan bitkilere de yer verilgtir. 5 bitki
Yildirnmh (1994;1994b) tarafindan ilk kez bulungnue ilgili listeye konulmwgtur. Benzer birsekilde Yaltirik’ tan 4,
Tarimcilar dan (2000) 4 adet; Birand’ dan (1972)d&t, Davis'ten 2 adeliaslan’ dan 2 adet, Baran (1998), Yaman
( 2002), Baytop ve Demirérs (1986)'den ve Mutlu’dairer bitki alinmgtir. Ayricaistanbul Universitesi Fen Fakuiltesi
herbaryumu, Orman fakiltesi herbaryumu ve Eczacfhkiltesi herbaryumlarindaki 4 bitki gtamamizda
degerlendirilmistir. Ugiincii gamada Zonguldak Karaelmas Universitesi Bartin Orrrakiiltesi Orman botagii
Anabilim dali elemanlari ile Zonguldak Karaelmasiwémsitesi Fen-Edebiyat Fakiiltesi Biyoloji Bélumiemanlar
tarafindan proje suresi icinde 119 lokalitedeniltitlamam gezileri yapilngtir. Toplanan 473 bitkinin tehisi(=tanisi)
yapilarak kurallara uygun olarak kurutulgnue Bartin Orman Fakiltesi herbaryumunda (BOF);oRiy bélimi

herbaryumunda muhafaza altina ahglendir.

Zonguldak ilinin iklim karakteristiklerini belirleek icin Emberger yontemine gore gaelendirmeler
yapiimstir. Degerlendirmeler yapilirken Zonguldak meteoroloji sstanundan alinan @erlerden yararlanilrgive bu

verilere gore ygis rejimi tipleri ve biyoiklim katlari belirlenngtir.

Arastirma Alanindaki Bitki Toplama istasyonlart

1. Devrek-Dirgine yolu, Ozpinar koyii cgki cayir 8. Karadere kenari, Dirgine yakini, 7.km, 400m
kenar1,130m, 41°07.38, 31°53.19%

9. Eresli sahili, peyzaj dizenleme alanlari, 2m
2. Kozlu’nun batisi 3- 5.km arasi 10m

10. Devrek-Mengen arasi, 14.kilometrede orgefhigi
3. Eregli- Oren yolu 8.km, 240m yakini, 800m

4. Zonguldak- Ergli yolu, Sakalar koyi patikasi, dere 11. Zonguldak- Kilimli arasl, 4.km, sahilde, 3m
kenari, 350m

12. Caycuma Muslu kdyi 40m
5. Zonguldak- Eerci yolu, 5.km, 250m

13. Caycuma kat fabrikasi bahcesi, sosyal tesisleri

6. Dirgine’den Devrge doni yolu, 4.km, 280m bahcesi, 30m
7. Zonguldak-Ergli arasi, 15.km, 190m 14. Zonguldak-Caycuma yolu Gokgol tuneli cevresi
80m
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15.

16.

17.

18.

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Biological Diversity and Conservation # 1 (2008)

Zonguldalksehir ici, gar ¢cevresi, 10m
Dirgine Yedigoller arasi, 15.km, 410m

Ergli-Alapli arasi, 17.km, 10m

Dirgine Ovaclk yaylasi, 1342m, 40°5683
31°50.23E
Kocakoy'den Zonguldak yéniine, 2.km, 60m

. Zonguldak-Ergi yolu, 17 .kilometrede, 100m

Balikisik ¢evresi, 150m

Oren yolu, 5.km, 160m
Caycuma-Buyuk Kizilkum sahili, 10m
Devrek ilce merkezi cevresi, 100m

Devrek-Dirgine yolu, 20.km, Kizilgam goeresi,
200m

Zonguldak-Ergi yolu, 20.km, 200m
Egserci bucak merkezi ¢evresi, 240m
Gokcebey bucak merkezi, 100m

Oren yolu, Babaggagecidi, 720m

Dirgine Orman Isletmesi bahcesi, 291m,
41°01.47N, 31°53.50E
Alaph sahili, 5m
Zonguldak yakini, Biyukkarpuz semti, 20m
Kozlu, 10m
Devrek-Mengen arasi, Dorukhan tineli cevresi,

850m

Devrek-Mengen yolu, Mengen giikndan 2km
ileride, 700m

Dirgine-Yedigoller arasi, 27.km, 900m

Caycuma-Zonguldak sagpaFilyos cayi kenarlari,
20m

Dirgineimseyit yaylasi, 1210m, 40°57.09N,
31°51.12 E

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Alapli, Kocaman orman deposu yani, 10m

Caycuma-Saltukova sapaa 2km kala, vyol
kenarlari, 30m

Beycuma cevresi, 120m

Devrek-Gokcebey 5km  Yenice

yoniinde, 250m

sapadan

Neyren’den Kozlu'ya 4km kala, 300m
Devrek-Mengen yolu,derci sapg! yakini, 184m
Devreksehir ici Ormanisletmesi bahgesi 120m
Zonguldak Ergi arasi, Ergli'ye 1km kala, 20m
Zonguldak Karaelmas Universitesi kampiisu, 100m

Dirgine Manzut Ormarisletme sefligi, Yesilova
kéyu cevresi, 500m

Dirgine-Yedigdller Karadere arasi, 5.km, 550m
Dirgine-Yedigoller, 22.km, 800m

Alaplh-Akcakoca arasi, orman lojmanlari dar,
10m

Caycuma-Zonguldak yolapca tinelinden 3km
sonra, Aaclandirma alani, 100m

Pegsembe bucg Demircikdyl, 300m
Kozlu’nun 15km batisi, 20-30m

Catalgzi’'ndan Caycuma'ya dgu dg yolundan
20.km, 450m

Caycuma, Meslek Yuksekokulu yani, 30m

Caycuma-Bartin arasi, Saltukova gapdan 1km
Bartin yonunde, 50m

Devrek-Mengen arasi 18.km, Orman deposu yani,
700m

Devrem-Yedigoller saga yakini, Dorukhan

tinelinden 2km Mengen’e gau, 550m
Devrek-Gokcebey yolu, Gékcebey cevresi, 200m

Devrek’in 3km kuzeydtusu, 250m
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62. Kozlu'nun 7km batisi, 10m
63.Isabeyli koyi, 500m

64. Zonguldak Karaelmas Univ. Tip fakiiltesi kampuis
yolu, 100m

65. Dirgine-Kozdergefligi, Elaman yaylasi, 1150m

66. Tefen' den Yenice'ye 1 km, demiryolu boyunca,
100m

67. Caycuma’dan Pgrmbe’ye 2km kala, 10m
68. Ergli'nin 2km giineyi, 250m

69. Devrek’in 3km glineyi, 250m

70. Devrek’in 30km giineyi, 500m

71. Kozlu’nun 10km batisi, 5-10m

72. Dirgine, Imseyit yaylasina 3km kala., 980m,
45°55.50 N, 31°50.34E

73. Devrek, Oren **orman amenajman serisi bélme no.
4,120m

74. Ergli, Kocaman bdlgesi, Karakavuz serisi, orman
kenari, 400m

75. Zonguldak’in 15km dgusu, 10m

76. Zonguldak, Devlet hastanesi civari, 30m

77. Dirgine-Koprubga kdyi, Kozdere yonu, 428m

78. Zonguldak-Caycuma yolu, orman piknik alani 80m
79. Dirgine-Devrek yolu, Gézpinari kdyu giki24m

80. Devrek Oren amenajman serisi bélme no. 14, 250m

81. Caycuma, Hisardni beldesinden 4km guney yonde,
200m

82. Ergili, Saka koyu patikasi 250m
83. Ergili, Bagli mahallesi, 100m

84. Kilimli-Catalasz! yolu ¢evresi, 50m
85. Ugburgu koyii, 120m

86. Egerci cayl kenari, 240m
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87. Zonguldak-Bartin yol ayrimi, il 6zel idare ssri
ici, 40m

88. Ergli-Devrek arasi, Duzpelit sulak alani, 270m
89. Devrek-Turkali ¢ilgi, cayirlik alan, 36m

90. Caycuma-Kokaksu beldesi, 30m

91. Devrek’in 30km kuzeyi, Koprukekdyl, 400m
92. Alapliincivez arasi, 200m

93. Kozlu-Degirmenaszi yakini, 150m

94. Muslu bucg Sirin kdyl, 160m

95. Caycuma, Mugado ve Kizilkum sahilleri, 2m
96. Caycuma-Bartin karayolu, Karapinar apa00m
97. Ergli, Ulutan baraji cevresi, 140m

98. Zonguldak'tan Devrek’e, dayolu, 18.km, 120m
99. Dirgine, mezarlik, 450m

100. Gokcebey, Canakgilar seramik fabrikasi bahcesi
50m

101. Devrek, Orman fidargh bahcesi, 40m

102. Devrek- Mengen arasl, ¥&dy orman deposu
yani, 700m

103. Dirgine, Olcak koyd,
31°53.10E

1031m, 40°53'5N,

104. Devrek Ormarglietmesi, Amenajman plani Oren
serisi bdlme no.60, 400m

105. Devrek Orman sletmesi, Amenajman plani
Beldibi serisi bolme no 59, 550m

106. Caycuma'dan Zonguldak'a gie hapishane
karsisi, 40m

107. Zonguldaksehir mezarigl, 50m

108. Devrek-Dirgine Ormansletmesi yakini, 231m,
41°01.47 N, 31°53.50E

109. Gokcebey karsi, mae ormanlari, 300m
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110. Devrek-Mengen yolu, gerci kawagindan 1km
sonra, 131m, 41°10.1N, 31°55.45E

111. Devrek-Dirgine yolu, Gozpinari ¢gki 127m,
41°09.04 N, 31°09.04 E

112. Caycuma-Zonguldak yoluSapca tinelinden
sonra, 3km, gaclandirma alani, 70m

113. Dirgine, Cevizlidere, 540m, 41°09.04N,
31°53.23 E

114. Zonguldak Orman bélge muditilbahcgesi, 40m

Ozel karetler, kisaltmalar

*: Yeni kayit
End. : Endemik bitki

egz: Yabanci bitki

3. Bulgular

PTERIDOPHYTA

EQUISETACEAE

*Equisetum pallustre L., 5, 12.05.2001, A. Kaplan 77
E. arvenseL., 5, 12.05.2001, A.Kaplan 79

E. telmeteiaRhrh., 5, 12.05.2001, A.Kaplan
LYCOPODIACEAE

Lycopodium clavatum L., 1, 20.08.2002, M. Sariba
31

SINOPTERIDACEAE

Cheilanthes marantaelL., 6, 20.08.2002M. Sariba
82

ADIANTHACEAE

Adiantum capillus —veneris L., 1, 20.08.2002, M.
Sariba 167

BLECHNACEAE

115. Devrek-Dirgine yolu, gerci yakini, 202m,
41°04.08 N, 31°53.32E

116.Bartin-Zonguldak-Devrek kgab|, Filyos
képrusinden Zonguldak yonine, 30m

117. Bartin-Devrek karayolu, Devrek fidghhgirisi
kargisi,41m

118. Bartin-Caycuma yolu, Zonguldak sinirindan sonr
yol kenarlari, 40m

119. Dirgine, Imseyit yaylasina 3km kala, dere
kenar1,980m, 40°55.5(N, 31°50.34° E

Ir.-Tur element fran-Turan elementi
Medit. element Akdeniz elementi
Av.-Sib. elementAvrupa-Sibirya elementi

*Orman Amenajman plani: Ormanlarin jletilmesi icin genellikle
dogal sinirlara (das, nehir, dere, kuru dere) dayanarak ormanin belli
blyukliklerde kisimlara bolinmesi

Blechnum spicant ( L.) Roth, 7, 12.05.2001, A.
Kaplan 83

HYPOLEPIDACEAE

Pteridium aquilinum ( L.) Kuhn.,7, 12.05.2001, A.
Kaplan 85

ASPLENIACEAE

Asplenium onopteris L., 2, 20.08.2002, M. Saria
183

A. adiantum-nigrum L., 3,18.06. 2001,A. Kaplah86
A. trichomanesL., 2, 20.08.2002, M. Sarib&6

Phyllitis scolopendrium ( L. ) Newman, 4, 12.05.
2001,A. Kaplan 86

ASPIDIACEA

Dryopteris filix-mas ( L. ) Schott, 4, 12.05.2001, A.
Kaplan 87
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Polystichum setiferum ( Forsk. ) Woynar, 7jlaslan
17

P. aculeatum( L. ) Roth,8, ilaslan 183
POLYPODIACEAE

*Polypodium australeFée, 4, 12.05.2001, A. Kaplan
SPERMATOPHYTA

GYMNOSPERMAE

PINACEAE

Abies nordmanniana ( Stev.) Spach subsp.
bornmuellerina ( Mattf. ) Coode & Cullen, 10, Av.-
Sib. elementiEnd., M. Sariba 30

Pinus brutia Ten., 25, Medit.elementi, 20.10.2001, M.
Sariba 35

P. pinea L., 12, Medit.elementi, 20.10.2000, M.
Sariba 168

P. nigra Arn. subsppallasiana (Lamb.) Holmboe, 34,
20.05. 2000, geniyayilgli, M. Sariba 127

*P. sylvestrisL., 18, genj yayilisl, 20.08.2002, M.
Sariba 88

TAXACEAE
Taxus baccatal., 14, Av. Sib.elementi, M. Sarib&82
CUPRESSACEAE

Juniperus communisL., 18, 22.08.2002, M. Sariba
208

J. oxycedrusL. subsp.oxycedrus ( Sibtbh et Sm. )
Ball., 17, geng yayilisl, 18.08.1998, M. Sariha834

ANGIOSPERMAE
DICOTYLEDONAE
RANUNCULACEAE

Clematis vitalba L., 17, genj yayilisli, 07.06.2001, A.
Kaplan 184

Ranunculus ophioglossifoliusVill., 14, 05.07.2002,
M. Sariba 44
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R. chius DC., Medit.elementi, 05.07.2002, M. Sagba
87

R. muricatus L., 41, 05.05.2002, M. Saripa25

R. constantinopolitanus(DC.) d’'Urv., 56, 14.05.2002,
M. Sariba 225

R. repensL., 15, 07.06.2001, M. Saripa47

R. ficaria L.subsp.ficariformis Rouy&Foul., 20,M.
Sariba 275

Helleborus orientalis Lam., 19, Av.-Sib.elementi,
19.10.2001, M. Sarig277

Nigella damascend.., 20, Kasapligil 108
N. elataBoiss., 21, 07.06.2001, A. Kaplan 164
BERBERIDACEAE

Epimedium pubigerum (DC.) Moren & Decaisne,
112, Av.-Sib. elementi, M. Sarp226

*Berberis vulgaris L., 18, 21.08.2002, M. Sarip82
PAPAVERACEAE

Glaucium flavum Crantz, 29, 07.06.2001, M. Sargsba
98

Papaver rhoasL., 21, 07.06.2001, geniyayilisli, A.
Kaplan 168

P. commutatum Fisch.& Mey., 28, gegi yayilisli,
17.06.2000, M. Sarily®d8

CRUCIFERAE

Alyssum repens Baumg. subsp.trichostachyum
(Rupr) Hayek?23, 21.05.1999, M. Saripa7

Arabis caucasica Willd.
05.03.1999, M. Sarilgd 69

subsp. caucasica, 95,

Capsella bursa-pastoris (L.) Medik.A3 Zonguldak,
Kdz Ereslisi, Kurtlar kdylu, Hayhay tepesR50m,
16.04.1994. Yildinmh 16711

Cakile maritima Scop., 95, 20.06.2000, M. Sarst&

*Brassica nigra(L.) Koch., 23, 17.05.2001, A. Kaplan
128

CAPPARACEAE
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Capparis spinosal., 70, 20.06.2000, M. Sarih86
CISTACEAE

Cistus salviifolius L., 25, Medit.elementi, 20.08.2001,
M. Sariba 102

C. creticus L., 84, Medit.elementi, 20.08.2001, M.
Sariba 248

*Helianthemum nummularium
05.06.2001, A. Kaplan 88

(L) Mill, 29,

VIOLACEAE
Viola parvula Tineo, 30, 18.05.2001, A. Kapldr30
POLYGALACEAE

Polygala anatolicaBoiss & Heldr., 31, 18.05.2001, A.
Kaplan 131

P. vulgaris L., 19, Av.-Sib.elementi, 20.08.2001, M.
Sariba 361

P. pruinosa Boiss subsppruinosa Boiss& Ball, 2,
20.08.2001, M. Sarik278

CARYOPHYLLACEAE

Dianthus calocephalusBoiss., 77, 21.08.2002, M.
Sariba 360

Dianthus kastembeluensig-reyn & Sint., 35, Av.-Sib.
elementi, 21.09.200End., M. Sariba 322

Silene vulgaris(Moench.) Garcke, 36, 05.07.2001, M.

Sariba 345

S. otites(L.) Wib., 25, 19.06.2000, M. Sarpa79
POLYGONACEAE

Polygonum persicarial., Birand 102

P. lapathifolium L., 40, 05.05.2002, M. Sarip&3
CHENOPODIACEAE

Chenopodium foliosum ( Moench.) Aschers., 38,
21.08.2002, M. Sarigeé819

C. botrys L., Medit.elementi, Birand 104

PHYTOLACCACEAE

Phytolacca americanal., 39, 13.08.2002, M. Saripa
319

TAMARICACEAE

Tamarix smyrnensis Bunge, 40, 24.04.2000, M.
Sariba

T. tetranda Palas ex Bieb., 41, 12.05.2001, M. Sayiba
137

HYPERICACEAE

Hypericum calycinum L., 45, Av.-Sib.elementi,
04.06.1999, S. Baran 116

H. perforatum L., 47, geng yayilgh, 21.08.2002, M.
Sariba 89

H. bithynicum Boiss, 74, geniyayilili, 21.08.2002,
M. Sariba 154

MALVACEAE

Alcea pallida Waldst & Kit., 48, 07.08.2001, A.
Kaplan 195

Malva sylvestrisL., 30, 21.08.2002, M. Saribal7
TILIACEAE

Tilia argentea Desf. & DC., 103, 21.08.2002, M.
Sariba 280

T. rubra DC. subsp.caucasica( Rupr.) V. Engler,
36,M. Sariba 318

T. tomentosal., 6, 21.08.2002, M. Sarib216

T. plathyphyllos Scop., 41, 21.08.2002, M. Sarght8
LINACEAE

Linum trygium L., 110, 21.08.2002, M. Sarip86

L. tenuifolium L., 37, 21.08.2002, M. Saripasl

L. hirsutum L. subsp.anatolicum (Boiss) Hayek, 34,
21.08.2002, M. Sarigeé817

L. bienne Mill., 26, 21.08.2002, M. Sarik&8
GERANIACEAE

Geranium robertianum L., 50, 13.05.2001, A. Kaplan
108
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RUTACEAE
Dictamnus albusL., 44, 05.05.2001, A. Kaplan 73
ACERACEAE

Acer campestre L. subsp. campestre DC., 48,
22.08.2002, M. Sarikeéd0

A. campestre L. var. hebecarpum DC., 49,
22.08.2002, M. Sarile816

A. planatanoidesL., 36, genj yayilisli, 22.08.2002,
M. Sariba 93

STAPHLEACEAE

Staphlea pinnatal., 51, 24.04.2000, M. Saripd?2
RHAMNACEAE

Frangula alnus Mill., 52, 22.08.2001, M. Sarihd 53

Paliurus-spina christii Mill.,, 42, 22.08.2001, M.
Sariba 219

ANACARDIACEAE

Pistacia terebinthusL. subsp.terebinthus IC. Fiori,
22, Medit. elementi, M. Sarihd 26

Cotynus coggyria L., 56, Av.-Sib.elementi,

24.05.2001, A. Kaplan 144
CELASTRACEAE

Euonymus latifolius (L.) Mill. subsp.cauconisCoode
& Cullen, 62,End., M. Sariba 315

LEGUMINOSAE

Dorycnium pentaphyllum L. subsp. herbaceum (
Vill. ) Rouy, 55, 20.08.2002, M. Saripa79

D. graceum (L) Serv., 56, Av.-Sib.elementi,
20.08.2002, M. Sarilg297

Medicago lupulina L., 30, 16.05.2001, A. Kaplan 122

Melilotus officinalis (L.) Desr., 7, 21.06.2001, A.
Kaplan 187

M. alba Desr., 57, geni yayilgh, 05.07.2002, M.
Sariba 101
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Lathyrus venetus (Mill.) Wohlf., 34, gens yayilish,
21.05.2001, M. Sarileé825

L. laxiflorus L. subsp.laxiflorus, 21, 12.05.2001, A.
Kaplan 90

Galega officinalis L., 30, Av.-Sib.elementi,

21.08.2001, M. Sariga820

Genista tinctoria L., 21, Av.-Sib.elementi,

12.05.2002, A.Kaplan 140

* Spartium junceum L., 84, Medit.elementi,
21.08.2001, M. Sarig218

Psorola bituminosae L., 64, Medit.elementi, M.
Sariba 51

* Cercis siliquastrum L. subsp.siliquastrum, 47,
16.04.2001, M. Sarigal 73

Vicia villosa L., 60, genj yayilisl, A. Kaplan 122

V. sativa L., 30, 16.01.2001, genyayilisli, A. Kaplan
122

V. cracca L., 37, genj yayilsh, 10.05.2001, M.
Sariba 138

Lotus corniculatus var. tenuifolius, 36, geny
yayilish, 12.05.2001, M. Sarilha826

L. corniculatus var. corniculatus, 22, gerg yayilisli,
12.05.2001, A. Kaplan 192

Colutea cilicicalL., 44, 21.08.2002, M. Saripa98
C. arborescend.., 59, 09.08.2002, M. Sari9p846
* Trifolium arvense L., 21, 16.01.2001, A. Kaplan 93

* T. fragiferum L. var. pulchellum Lange, 21, gesi
yayilish, 12.05.2001, A. Kaplan 95

* T. hybridum L., 63, gen§ yayilsh, 16.05.2001, A.
Kaplan 124

T. angustifolium L. var. angustifolium, 63,
05.07.2002, M. SarigeéB47

T. repensL. 22, genj yayilisli, 05.07.2002, M. Saria
85

* T. campestre Schrem, 67, geqi yayilsli,
05.07.2002, M. Sarilgd 70
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Ononis arvensisL., 65, Av.-Sib. elementi, 21.08.2002,
M. Sariba 321

* Trigonella foenum-graceumL., 67, 16.05.2001, A.
Kaplan 96

ROSACEAE

Sorbus torminalis (L.) Crantz var.torminalis, 105,
Av.-Sib. elementi, 05.07.2002, M. SargbeD

S. domestical.., 51, Av.-Sib.elementi, M. Sarib296

S. aucuparia L., 48, gen§ yayilili, 21.08.2002, M.
Sariba 94

S. aria (L.) Crantz, 55, gegiyayilisli, 22.08.2001, M.
Sariba 45

Rosa caninalL. 96, gerg yayiligh, 22.05.2000, M.
Sariba 249

Sekil 3. Rosa canina

Potentilla reptans L., 34, genj yayilisli, 05.07.2001,
M. Sariba 348

P. rectal., 22, genj yayilish, 05.07.2001, M. Sariba
299

Crataegus monogynaJacj. subsp.monogyng 77,
gens yayilisl, 22.05. 2000,M. Sarige843

C. microphylla C. Koch., 22, Av.-Sib.elementi,

21.08.2001, M. SarieB27

C. oxycantha L., 42, gen§ yayilish, 14.07.2002, M.
Sariba 59

C. pentagyna Waldst,, 38, Av.-Sib.elementi,
21.08.2002, M. Sarikd55
Phracantha coccinea Roem., 37, gegi yayilisl,

21.08.2001, M. Sarieb9

Laurocerasus officinalis Roem., 106. Av.-Sib.

elementi, 14.04. 2001, M. Sarga4

Prunus divaricata Ledeb vardivaricata, 22, Av.-Sib.
elementi, 01.09.2001, M. Sari3d57

P. avium L., 18, Av.-Sib.elementi, 01.09.20021, M.
Sariba 314

P. spinosal., 80, Av.-Sib.elementi, 21.08.2002, M.
Saribag 152

Rubus hirtus Waldst & Kit., 22, geni yayilisl,
21.08.2002, M. Sariga 52

R. ideausL., 4, 12.05.2001, A. Kaplan 97

R. sanctus Sch., 66, geniyayilsh, 12.07.2001, M.
Sariba 100

A. eupotaria L., 53, 12.07.2001, M. Sarip&58

Mespilus germanica L.,
12.05.2001, M. Sarilye849

58, gerny vyayilsl,

Fragaria vescal., 22, genj yayilish, 12.05.2001, A.
Kaplan 98

Pyrus communisL. subspsativa (DC.) Heigi, 48, M.
Sariba 328

P. alaegarifoliusPall., 48, 21.08.2002, M. Sarg356
P. malusL., 38, 20.08.2002, M. Sarip842

Malus sylvestris Mill. subsp. mitis ( Wallr.) Mansf.,
Karadeniz Erglisi, Ormanli Beldesi Ustl, Glrgen
ormani, su deposu cevresi, 250m, 16.04.1994,
Yildirimli 16676

* Aruncus vulgaris Rafin,
Sariba 359

105, 16.07.2002, M.

MYRTACEAE
Myrtus communis L., 64, 21.09.2000, M. Sarip@53
LYTRACEAE

Lytrum salicaria L., 55,A. Kaplan 208
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ONAGRACEAE

* Epilobium angustifolium L., 44, 14.05.2001, A.
Kaplan 109

E. hirsutum L., 30, gerng yayilish, 21.09.2002, M.
Sariba 99

CRASSULACEAE
Sedum albumL., 58, 21.05.2002, M. Saripa03

* S. hispanicumL., 29, 05.06.2001, A. Kaplan 153

Sekil 4. Sedum hispanicum

S. pallidum var. bithynicum ( Boiss) Chamb., 79,
Av.-Sib.elementi, 22.08. 2002,M. Sargtiz02

S. hispanicum var. hispanicum, 22, genj yayilish, A.
Kaplan 155

S. telephium L. subsp. maximum, 14. Av.-Sib.,
elementi, M. Sariba330

UMBELLIFERAE

Conium maculatum L. 70, 21.08.2002, M. Sariba
341

Foeniculum vulgare L., 71, 12.08.2002, M. Saripa
350

Seseli resinosuntreyn & Sint., 71, 12.08.200&nd.,
M. Sariba 352

Eryngium creticum L., 18, ir.-Tur.elementi,

12.08.2000, M. Sarige813

E. giganteumBieb., 19, Av.-Sib.elementi, 21.08.2002,
M. Sariba 329
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Heracleum platytaenium Bieb., 119, Av.-
Sib.elementi, 21.08.200E&nd., M. Sariba 293

Bifora radians Bieb, 80, 18.01.2001, M. Sarg250
ARALIACEAE

Hedera helix L., 56, geng yayilsli, 18.01.2002, M.
Sariba 128

CORNACEAE

Cornus sanguineal. subsp.sanguinea 105, Av.-
Sib.elementi, 11.08.1998, M. Sarslz0

C. mas L., 10, Av.-Sib.elementi, 28.03.1998, M.
Sariba 13

CAPRIFOLIACEAE

*Sambucus nigra L., 49,
13.08.1998, M. Sarilyb3

Av.-Sib.elementi,

S. ebulus L., 56, Av.-Sib.elementi, 13.08.2000, M.
Sariba 107

VALERIANACEAE

Valeriana alliarifolia  Adams, 16, geni yayilish,
08.08.2002, M. Sarik214

DIPSACACEAE

Scabiosa rotataBieb., 34, geni yayilish, 05.07.2002,
M. Sariba 300

* Dipsacus lacinatusL., 10, 03.08.2001, A. Kaplan
189

COMPOSITAE

Anthemis tictoria var. euxina (Boiss.) Grierson, 85,
03.08.2001, A. Kaplan 191

Calendula officinalis L., 50, 15.05.2001, A. Kaplan
118

*  Taraxacum macrolepium Schischkin, 35,
18.06.2000, M. Sarilge251

* Taraxacum serotinum (Waldst.) & Kit Poiret, 50,
05.05.2001, A. Kaplan 75

Cichorium intybus L., 7, 07.06.2001, A. Kaplan 169
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Eupotarium cannabibum L., 21, Av.-Sib.elementi, A. Matricaria chamomila L. var.chamomila, 28, gery
Kaplan 195 yayiligh, 12.05.2001, A. Kaplan 102

Jurinea consanguinea DC., 18, 21.08.2002, M. Tussilago farfara L., 50, Av.-Sib.elementi, A. Kaplan
Sariba 312 63

inula helenium subsp.turcoracemosa Grierson, 79,
Av. -Sib.elementi, 21.08.2002, M. Sar$t223

Arctium minus L., subsmpubens(Babington) Arenes,
40, Av.-Sib.elementi, 12.08.2002, M. Sayl3®1

Bellis perennis L., 40, Av.-Sib.elementi, M. Sariba
254

Senecio vulgarisL., 30, 21.08.2002, M. Saripa802
CAMPANULACEAE

Campanula latifolia L., Av.-Sib.elementi, 21.06.2002,
M. Sariba 311

C. rapunculoides subsp. cordifolia (C. Koch.)
Dambold., 18.02.2001, A. Kaplan 72

Sekil 5. Anthemis tictoria var. euxina

Campanula persicifolia L., 18, Av.-Sib.elementi,
21.08.2001, M. Sarilgs84

Lactuca serriola L., 30, 21.08.2002, M. Saripal * C. olympica Boiss., 93, Av.-Sib.elementi,

21.06.2002, M. Sarilge833
Xantium strumarium L., 37, 05.07.2002, M. Saripa

331 C. argaea Boiss.,, 72, ir.-Tur.elementi, End.,
21.08.2002, M. Sarile803
X. spinosum L., 78, gery yayilisli, 08.08.2002, M.

Sariba 301 C. lyrata L. subsp.lyrata, 94, End., 07.06.2001, A.
Kaplan 98

Cirsium arvense L. subsp.  vestitum

(Wimmer&Grab.) Petrak., 65,A.& T. Baytop 20990 ERICACEAE

C. pallustre L., 78, 08.08.2002, M. Sarip&35 Arbutus unedo L., 6, Medit.elementi, 23.08.2002, M.
Sariba 81

Centaurea depressa&ieb., 60, 05.07.2000, M. Sara

353 * A.andrachne L., 6, Medit.elementi, 21.08.2002, M.
Sariba 255

Cnicus benedictusL. var. benedictus 91, 26.06.1999,

M. Saribg 332 Vaccinium arctostaphylos L., 73, Av.-Sib.elementi,
21.08.2002, M. Sarila834

* Helychrysum graveolens (Bieb.) Sweet, 38,

21.08.2002, M. SarilgeB62 Calluna vulgaris (L.) Hull., 84, Medit.elementi,
12.05.2003, M. Sarige810

Petasites hybridus(L.) Gaerth., 34, Av.-Sib.elementi,

28.03.2000, M. SarieB54 Erica arborea L., geni yayilisli, A. kaplan 97
( Zahl.) Sell& Wort., 43, 07.02.2002, M. Sarstgd0 Av.-Sib. elementi, 12.05.2001, A. Kaplan 98
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Sekil 6. Rhododendron
ponticum

ponticum L. subsp.

PRIMULACEAE

Anagallis arvensisL., 7, genj yayilish, 19.02.2001,
A. Kaplan 59

Cyclamen coumMill. var. coum, 64, gerg yayilili,
22.02.2000, M. Sarile9

Primula vulgaris Huds., 50, Av.-Sib.elementi,

08.03.2001, A. Kaplan 53

* Lysimachia punctata L., 21, Av.-Sib.elementi,
07.06.2001, A. Kaplan 174

OLEACEAE
Phylleria latifolia L., Medit.elementi, Yaltirik 2872

* QOlea europeavar. oleaster, 84, Medit. elementi,
18.08.2002, M. Sarigai?2

Fraxinus excelsior L., subspexcelsior 39, Av.-
Sib.elementi, Davis & Yaltirik 37744

F. angustifolia Vahl. subsp.oxycarpa (Bieb. Ex
Willd.) Franco & Alfonzo, Av.-Sib. elementi, Davis-
Coode & Yaltirik 37672

F. ornus L., 22, Av.-Sib.elementi, 11.08.1998, M.

Sariba 36

* Ligustrum wvulgare L., 111, Av.-Sib.elementi,
21.08.2002, M. Sarilg®dl

APOCYNACEAE

Vinca herbaceaeWaldst & Kit, 45, geni yayilish,
12.05.2003, M. Sarilgdl06
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V. major L., subspmajor, 50, Av.-Sib.elementi,
15.05.2001, A.Kaplan 120

ASCLEPIDIACEAE

Periploca graceal., vargracea 118, Medit.elementi,
M. Sariba 291

GENTIANACEAE

Centaurium erythrea Rafn. subsperythrea Rafn.,
92, Av.-Sib.elementi, M. Saribd 43

CONVOLVULACEAE

Convolvulus arvensis L., 93, genj vyayilsli,
21.08.2002, M. Sarik®56

C. catabrica L., 38, genj yayilsh, 21.08.2002, M.
Sariba 309

Calystegia sylvatica (L.) Boiss var.orientalis, 41,
gens yayilisl, 21.08.2002, M. Sarigal80

Sekil 7. Vinca major

BORAGINACEAE

* Cynoglossum officinaleL., 20, Av.-Sib.elementi, A.
Kaplan 160

Borago officinalis L., 66, Medit.elementi, A. Kaplan
161

Anchuza azureaMill., 98, 05.06.2001, A. Kaplan 163

Echium italicum L., 21, Medit.elementi, 07.06.2001,
A. Kaplan 178
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S. dulcamaral., 73, Av.-Sib.elementi, 22.08.2002, M.
Sariba 246

Datura stromonium L., 21, geni yayilsl,
17.08.2001, M. Sarike804

Atropa  belladona L., 52, Av.-Sib.elementi,
17.08.2001, M. Sarie2

SCROPHULARIACEAE

* Parentucellia viscosa(L.) Carel, 56, 24.05.2001, A.
Kaplan 145

P. latifolia L., subsgatifolia, 28, Medit.elementi,
24.05.2001, A. Kaplan 150

Sekil 8. Convolvulus arvensis Melampyrum arvense L., vararvense 56, Av.-
Sib.elementi, 24.05.2001, A. Kaplan 148

E. vulgare L., 87, 21.08.2002, Av.-Sib.elementi, M.
Sariba 141

E. angustifolium Mill., 29, Medit.elementi,
21.08.2002, M. Sarikeé824

Heliotropium europaeum L., 113, Medit.elementi,
21.08.2002, M. Sarila836

Lithospermum officinale L., 99, Av.-Sib.elementi,
25.05.2000, M. SarileB39

Trachystemon orientalis (L.) G. Don, Kdz. Erglisi,
Cehennemgzi mgaralari  50m, 16.04.1994,S.
Yildiriml 16668 (HUB, Yildirimli Herb.).

Sekil 10. Veronica serpyllifolia

Veronica anagallis aquatical., 97, genj yayilish,
11.08.1998, M. Sarigatl

* V. persica Poiret, 50, gend yayilish, 21.05.2001, A.
Kaplan 142

* V. serpyllifolia L., 100, 20.05.2001, A. Kaplan 138

V. chamaedrysL., 50, Av.-Sib.elementi, 21.05.2001,
A. Kaplan 143

V. polita Fries, Alapl termik santrali & alani

Sekil 9. Echium italicum cevresi, 600m, 21.03.1993, Mutlu 1962
SOLANACEAE * Antirrhinum majus L., 104, 17.05.2001, A. Kaplan
126

Solanum luteum Mill., 50, 21.08.2002, M. Sarika
130
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Verbascum spectabileL., varspectabile 109, Av.-
Sib.elementi, 08.08.2002, M. Sarst&0

V. flavidum (Boiss.) Freyn & Bornm., 22, 08.08.2002,
M. Sariba 337

V. blattaria L., 107, geni yayilish, 22.08.2002, M.
Sariba 290

Digitalis ferruginea L.
21.08.2002, M. Sarilgd 94

subsp. ferruginea, 38,

* Cymbalaria muralis
14.05.2001, A. Kaplan 176

subsp. muralis, 50,

* Belardia trixago (L.) All.,, 40, 14.05.2001, A.
Kaplan 110

OROBANCHACEAE

Orobanche minor Sm., 50, 15.05.2001, A. Kaplan
121

VERBENACEAE

Verbena officinalis L., 55, genj yayiligh, 17.10.1999,
M. Sariba 224

BUDDLEIACEAE

Buddleia davidii Franch., 37, 08.08.2002, M. Sagba
16

LABIATAE

* Ajuga chamaephytis (L.) Schreb., 9, geniyayilis,
A. Kaplan 151

A. reptansL., 34, 08.08.2001, Av.-Sib.elementi,
M. Sariba 109

Salvia virgata Jack., 7,ir.-Tur.elementi, 07.06.2001,
A. Kaplan 180

S. splendensKer-Gavl.,, Zonguldak kent ortasinda,
10m, 28.10.2002. Yildirrmh 28281

* Marrubium vulgare L., 4, 05.06.2001, A. Kaplan
158

Sideritis montana L. subsp. remota (d'Urs)
P.W.Mal.& Heywood, 34, Medit.elementi, 5.7.2002,
M. Sariba 174
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Mentha aquatica L., 18, geny yayilisli , M. Sariba
264

M. x dumetorum Schultes, gegiyayilish, Tarimcilar,
Mengen-Gokgesu arasi 576 m,(Tarimcilar-Kaynak
2000)

M. suaveolenskEhrh., Ergli-Devrek arasi , Devrek’e
40 km , Camlar kdyu ( Tarimcilar — Kaynak 2000)

M. longifolia (L.)Hudson subsplongifolia, 53, Av.-
Sib. elementi, 08.09.2000, M. Sargt04

M. pulegium L., 99, geni yayilisli, 20.06.2000, M.
Sariba 200

Sekil 11. Cymbalaria muralis subsp.muralis

M. longifolia (L.) Hudson subsptyphoides (Briq)
Harley var. typhoides , Beycuma Yassiéren koyi
Rubus sp.alti ,296m, Av-Sib elementi (Tarimcilar-
Kaynak 2000 )

M. spicata L. subsp.spicata, Zonguldak-Turkili ¢ikg
cayirlik alan, 36 m, Medit-elementi,

Prunella lacinata (L.)37,105, Av-Sib.
A.Kaplan 160

elementi,

Thymus thracicus var. longidens 107, 5.6.2001, A.
Kaplan 101

T. serpyllumL.,19, 20.08.2002 , M. Saripa43
Teucrium polium L., 58, 25.5.2002, M. Sarihd 91

Lamium purpureum subsp. purpureum,19, Av-
Sib.elementi, M. Sarilga333

L. album L.,74, Av-Sib.element,13.08.2000, M.
Sariba 232
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Lycopus europeausL., 112, 20.02.2002, M. Saripa
221

PLANTAGINACEAE

Plantago major L.,18, gen yayilis, 23.08.2001, M.
Sariba 79

P. lanceolatal., 29, Medit.elementi, 05.06.2001,A.
Kaplan 162

Daphne pontica L., 41, Av.- Sib.-elementi,

21.08.2002, M. Sarilya 04

Sekil 12. Ajuga chamaephytis

LAURACEAE

Laurus nobilis L., 47, 18.08.2002, Medit.- elementi,
M. Sariba 37

SANTALACEAE

Osyris alba L., 62, Medit.-elementi,18.08.2002, M.
Sariba 71

LORANTHACEAE

Viscum album L., subspalbum, 22, Genj yayilsli ,
20.08.2002, M. Sarilye88

ARISTOLOCHIACEAE

Aristolochia pontica Lam., 58, Av- Sib.elementi,
18.06.2001, M. Sarigat0

EUPHORBIACEAE

* Euphorbia paralias L., 67, Medit.elementi,
17.05.2001, A.Kaplan 162

Euphorbia peplus L. var. peplus Karadeniz Erglisi
Erdemir konukevleri g¢evresi, camgaglamasi alt,
cayirlik, 50m,16.04.1994,. Yildirimli

* Euphorbia falcata L., 94, 12.05.2001, A. Kaplan
102

BUXACEAE

Buxus sempervirens L., 14, Av.-Sib.elementi.

18.08.2002, M. Sarie89
URTICACEAE

* Urtica dioica L., 44, Av.-Sib.-element, A. Kaplan
211

DATISCACEAE

Datisca cannabina L.,34 , Av.-
Sib.elementi,17.09.2002, M. Sargh?1

MORACEAE

Ficus carica L. subsp. carica,14,21.08.2001, M.
Saribg 175

ULMACEAE

Celtis australis L.,102, Av.-Sib.elementi, 20.05.2002,
M. Sariba 26

Ulmus mindr Mill.,107,21.08.2000, M. Sarih&2
U. glabra Huds, 8, Yaltirik 3255

U. leavisPall., 43, 21.08.2002, M. Sargi®?2
JUGLANDACEAE

*Pterocarya fraxinifolia  (Poiret) Spach., 39,
13.8.1999, Av.-Sib.elementi, M. SarshE9

PLATANACEAE

Platanus orientalis L., 102,11.08, 2001, M. Saria
20

FAGACEAE

Castanea sativd.., 64, Av.-Sib.element., 21.10.2000,
M. Sariba 195

Fagus orientalis Lypsky., 14 , Av.-Sib.elementi. M.
Saribg 112
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Quercus hartwissiana Stev., 80, Av.-Sib.elementi,
13.8.1999, M. Sarikal31

Q. robur L., subspobur, 73, Av.-Sib.elementi,
13.08.1999, M. Sariga 77

Q. cerris L., varcerris,
11.08.1998, M. Sarike28

104, geni vyayiligh,
Q. ithaburensis subspmacrolepis, 80, gerg yayilisli,
9.07.1999, M. Sarika44

Q. frainetto Ten., 66, 03.08.2001, A. Kaplan 192

Q. ilex L.,119, Medit.-elementi, 08.06.2001, A.Kaplan
182

Q. infectoria L. subsp. infectoria,
Sib.elementi, 06.08.2000, M. Sargh81

32, Av.-

Q. pubescendWilld., 22, gen§ yayilis, 22.08.2002, M.
Sariba 78

Q. petrae (Mattuschka) Lieb. subspberica, 8, Av.-
Sib.element, 07.08.2003, M. Sagi205

Sekil 13. Ajuga reptans
BETULACEAE

Carpinus betulusL., 21, Av.-Sib.-elementi, A. Kaplan
105
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Carpinus orientalis L.,16,Geng yayilis,21.08.2002,M.
Sariba 108

Ostrya carpinifolia
Scop.,14,Medit.element,22.08.2002,M. Say1l48

Alnus glutinosa L., subsmlutinosa, 20, Av,-
Sib.elementi,09.05.2002, M. Sarste8

Corylus colurna L.,103,Av.-Sib.elementi,07.08.2003,
M. Sariba 203

Corylus avellana var. pontica, Av.-Sib.elementi,
Yaltirik 2899

Corylus avellanavar. avellana, 21, Av.-Sib.elementi,
12.05.2001,A.Kaplan58

SALICACEAE

Populus tremulal., 34, 23.03.1999, Av.-Sib.elementi,
M. Saribag 21

P. x canescend.., 60, Av.-Sib.elementi, 20.08.2002,
M. Sariba 190

* Salix alba L., 66, Av.-Sib.elementi,16.5.200M.
Sariba 199

* S. capreal., 34, Av.-Sib.elementi, 21.04.2000, M.
Saribg 162

* S, cinereal.,34, Av.-Sib.elementi, 26.01.2003. M.
Saribg 257

* S. purpureal., 59, 26.04.2004, M. Saripa89
RUBIACEAE

Rubia tictoria L., 34, Medit.elementi, 05.07.2002, M.
Sariba 49

MONOCOTYLEDONAE
ALISMATACEAE

Alisma palantago-aquatical, 90, 05.03.2001, geni
yayiligli, M. Saribg 77

ARACEAE

Arum maculatum L., 121, 01.05.2001, A. Kaplan 70
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Sekil 14. Arum maculatum

LILIACEAE

Ruscus aculeatusvar. angustifolia Boiss., A. Kaplan
76

* Asparagus verticillatus L., 60, 20.05.2003, M.
Saribag 151

* A. aphyllus L., 74, 21.08.2002, M. Sarip202

A. acutifolia L., 25, Medit.elementi, 22.10.2000, M.
Sariba 210

Scilla bithynica Boiss, 50, 18.02.2001, A. Kaplan 58

S. bifolia L., 73, Medit.elementi,
Saribg 111

20.04.2000, M.

* Muscari comosum (L.) Mill.,, 18, Medit.elementi,
M. Sariba 146

Ruscus hypoglossum L., Av.-Sib.elementi,

22.08.2002, M. Sariba

61,

Smilax asperal., 25, Av.-Sib.elementi, 22.08.2002,
M. Sariba 183

S. excelsal., 110, Av.-Sib.elementi, 22.08.2002, M.
Sariba 173

AMARYLLIDACEAE

*Pancratium maritimum L., 96, Medit.elementi,

05.07.2000, M. Sarilga 13

* Leucojum aestivum L.,124, Av.-Sib.elementi,
24.04.2000, M. Saria63

IRIDACEAE
iris sintenisii Janka, 88, 21.06.2002, M. Sayt23

Crocus olivieri J. Gay subspolivieri, 38, 21.05.2001,
M. Sariba

* C. kotscyanusL., 18, 21.08.2002, M. Saripa60

ORCHIDACEAE

Cephalanthera damasonium (Mill.) Druce, 66,
18.05.2001, A. Kaplan 134
Anacamptis pyramidalis (L.) L.C.M., 66, genj

yayiligli, 18.08.2001, A. Kaplan 136

Orchis purpurea Lam., 44, 14.05.2001, A. Kaplan
112

O. apifera Hudson X O.oestryfera M. Bieb., 44,
14.05.2001, A. Kaplan 115

Sekil 15. Anacamptis pyramidalis
DIOSCORACEAE

Tamus communis L.
21.08.2002, M. Sarilgdl 35

subsp. communis 112,

TYPHACEAE

Typa angustifolia L., 96, geng yayilsli, 13.08.2000,
M. Sariba 23

*T. latifolia L., 125, 16.05. 2001,A. Kaplan 127

JUNCACEAE
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Juncus heldreichianus Maisson & Parl.,

subspheldrechianus 97, Medit.elementi, 18.08.2000,

M. Sariba 120

J. bufonius L., 97, gery yayilgli, 11.08.2001, M.
Saribg 212

J. inflexus L., 37, genj yayiligh, 13.08.1999, M.
Sariba 228

Sekil 16. Orchis purpurea
GRAMINEAE

Avena byzantina C. Koch., 44, 05.07.2002, M.
Sariba 64

Cartedaria selloana ( Schult.& Schult. F. ) Asch.&
Graeben, Zonguldak Karadeniz Elisi, deniz kiyisi,
park, 10m, 28.10.20028, Yildirimh 28280

Setaria viridis (L.) P. Beauv., 44, 14.05.2001, A.

kaplan

Seseli albal.., 110, 21.08.2002, M. Saripa39
EGZOTIK KULTUR B ITKILERIT
GYMNOSPERMAE

GINKGOACEAE

Gingko biloba L., 9, egz, 23.08.2000, M. Sarib27
TAXODIACEAE

* Cryptomeria japonica D. Don, 9,egz05.07.2002,
M. Sariba 122
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* C. japonica cv. ‘Elegans’, 9,egz, 05.09.2002, M.
Saribg 272

PINACEAE

* Abies concolor (Gord) Hildebrand, 101,egz,
25.05.2003, M. Sarika 36

* A. alba Mill., 13, egz,, 12.10.2002, M. Saribd 89

* Pinus griffittii Mc. Clelland, 13,egz, 22.10.2000,
M. Sariba 76

* P. radiata D. Don, 13,egz, 21.12.1999, M. Saria
97

* P. pinaster Aiton, 13,egz, 21.12.2000, M. Saria
142

* Pseudotsuga menziesi{Mirb.) Franco varviridis,
13,egz, M. Sariba 124

* P. menziesii( Mirb.) Franco varglauca ( Boiss.)
Franco 112egz, 21.08.2002, M. Sarikd 61

* Cedrus atlantica( Endl.) Carr., 76egz, 27.06.2000,
M. Sariba 193

* C. libani A. Rich., 45,egz, 12.11.2000, M. Sariba
206

* C. deodora( Roxburg) G. Don, 139z, 22.10.2000,
M. Sariba 129

* Picea pungensEngelm., 9£9z.12.1999, M. Sarilza
110

* P. abies(L.) Karst., 101,e9z.12.1999, M. Sarilza
140

* P, orientalis (L.) Link., 9, egz 05.07. 2002, M.
Saribg 215

CUPRESSACEAE
* Biota orientalis L., 9,e9z.09.2002, M. Sarils248

* Thuja occidentalis L., 9, egz.05.2004, M. Sarilza
271

* Cupressus macrocarpa Hartweg, 107, egz,
20.04.2002, M. Saria 14

* C. sempervirens var. fastigiata DC., 107, egz.
.21.05.2002, M. Sarilgd5
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* C. sempervirens var. pyramidalis,107, egz,
15.05.2001, M. Sariga 49

* C. sempervirensvar. horizontalis Gord., 107 egz,
15.05.2001, M. Sarig&17

* C. arizonica Grene, 9egz, 21.05.2004, M. Sariba
95

* Chamaecyparis lawsoniana(A. Murr.) Parl., 9,
egz, 15.05.2002, M. Sarih222

* C. pisifera Endl., 9,egz, 15.05.2003, M. Sarik227

* Juniperus excelsalL., 107, 20.04.2000, M. Saripa
66

* J. chinensisL., 9,egz, 21.05.2002, M. Sarikd 59

* J. sabina L. var. ‘Tamaricifolia’ Ait., 9, egz,
21,05.2000, M. Sarilya 82

* J. communis L. var. hibernica Gord., 9,egz, M.
Sariba 201

ANGIOSPERMAE
BERBERIDACEAE

*Mahonia aquifolium
15.05.2001, M. Sarigal45

Smaragd’ , 87 egz.,

* Berberis thunbergii * Atropurpurea’, 9, egz,
17.08.2000, M. Sarika’5

CRUCIFERAE

Brassica oleraceae var. acephala, 53, egz.,
11.08.1998, M. Sarilgd 57

PORTULACACEAE

Portulaca olerceael ., 9, egz.,21.08.2001, M. Sariba
276

MALVACEAE

Hibiscus rosa sinensisL., 9, egz., 20.05.2003, M.
Saribag 242

H. syriacusL., 9, egz.,20.05.2003, M. Sarig®07
ACERACEAE

Acer pseudoplatanus L.,47, egz.,25.01.2001, M.
Sariba 46

A. negundolL., 9,egz, 24.04.2000, M. Sarih@63
VITACEAE

Partenocissus quinquefolia Michx., 9, egz.,
26.06.2002, M. Sarilg220

P. tricuspidata S.&Z., 114 egz., 26.06.2002, M.
Sariba 158

Vitis vinifera L., 9, Kilttr, 17.08.2000, M. Saripa
283

CAPRIFOLIACEAE
Viburnum tinus L., egz, 15.05.2000, M. Sarikd 72
V. opulusL., 9,egz, 22.04.2000, M. Sarikd 15

Lonicera japonica Thunb., 47,egz, 22.04.2000, M.
Sariba 60

Symphoricarpos  orbiculatus L., 101, egz,
21.05.1999, M. Sarika 76

SIMARUBACEAE

Aillanthus glandulosa Desf., 32,egz, 22.05.2001, M.
Sariba 50

CELASTRACEAE

Euonymus europaeuslL., 9, egz, 15.05.2000, M.
Sariba 258

E. japonica Thunb., 9,egz, 17.05.2003, M. Sariba
196

EUPHORBIACEAE

Ricinus communisL., 9, egz, 20.05.2000, M. Sarika
134

LEGUMINOSAE

Wistaria sinensis DC., 9, egz, 9, 21.05.20023, M.
Sariba 198

Acacia dealbatalink, 9, egz, 21.05.2001, M. Sariba
270

Robinia pseudoacacial., 30, egz., 30.11.2002, M.
Sariba 223

Gleditschia triacanthos L., 30, egz, 22.08.2000, M.
Sariba 74

M. Sariba et al.,Contribution on the flora of Zonguldak/Turkey



Laburnum vulgare L., 107, egz, 18.06.2001, M.
Sariba 209

Vicia faba L., 27, kilttr, 20.06.2000, M. Sarga37
ROSACEAE

Cerasus avium/L.) Moench., 60, kiltar, 15.05.2001,
M. Sariba 285

Prunus cerasiferaEhrh. ‘Nigra’, 9,egz, 17.08.2001,
M. Sariba 68

P. x domestical, 85, kilttir,17.08.2001, M. Saripa
284

Malus floribunda Van Houtt., 9egz, 21.08.2001, M.
Sariba 252

Cotoneaster salicifolia L., 9, egz, 22.08.2002, M.
Sariba 132

C. horizontalis Dechne, 9,egz, 12.05.2001, M.
Sariba 185

Chanomeles japonicaLindl., 9, egz, 17.08.2001, M.
Sariba 269

Kerria japonica DC., 9,egz, 12.04.2000, M. Sariba
245

Eryobotria japonica (Thumb.) Lindl., 9, egz,
20.05.2004, M. Sarika 19

Persica vulgaris Mill.,;, 94, egz, 17.05.2000, M.
Sariba 150

Cydonia oblonga Mill., 83, kdltar, 16.10.2000, M.
Sariba 241

PUNICACEAE

Punica granatum L., 13, kdltor, 12.10.2000, M.
Saribg 171

P. granatum ‘Nana gracilis’, 1000egz, 12.10.2001,
M. Sariba 239

LYTRACEAE

Lagestromia indica L., egz, 21.10.2003, M. Sariba
187

SAXIFRAGACEAE
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Hydrangea hortensis Sm., 9,egz, 17.08.2002, M.
Sariba 83

H. macrophylla ( Thunb.) DC., 107egz, M. Sariba
229

UMBELLIFERAE

Daucus carotal., 21, kultir, 12.08.2002, M. Sarba
234

Sekil 17. Daucus carota

Apium graveolens L., 71, kiltdr, 21.10.2001, M.
Sariba 294

ARALIACEAE

Hedera helix ‘Arborea’Hort., 9,egz, 21.10.2001, M.
Sariba 288

H. helix ‘hibernica’ Hort., 9, egz, 21.10.2001, M.
Sariba 236

CORNACEAE

Cornus alba cv.'Sibirica’, 9, egz, 17.08.2002, M.
Sariba 295

C. florida L., 9,egz, 17.08.2002, M. Sarik244

Aucuba japonica Thunb., 9,egz, 21.10.2001, M.
Sariba 274

COMPOSITAE

Calendula officinalis L., 9, egz, 22.04.2000, M.
Sariba 118

Tagetes patulalL., 9,egz, 20.05.2003, M. Sarid 47
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PITTOSPORACEAE

Pittosporum tobira L., 9,egz, 21.10.2001, M. Sariba
235

EBENACEAE

Diospyros lotus L., 85, Kkdltir, 21.10.20021, M.

Sariba 235
*D. kaki L., 100, kiltar, 22.10.2000, M. Sarg238
OLEACEAE

Forsythia intermedia Zobel, 9, 21.10.2001ggz, M.
Sariba 259

Nerium oleander L., 9, egz, 15.07.2000, M. Sariba
240

Jasminum officinale L., 101, egz, 20.05.2000, M.
Sariba 286

Ligustrum japonicum L., 9, egz, 21.10.2001, M.
Sariba 307

APOCYNACEAE
Vinca rosaelL., 9,egz, 20.05.2000, M. Sarik®268

SOLANACEAE

Solanum melongeal., 53, kdiltir, 15.07.2000, M.

Sariba 308

S. nigrum L. subsp.nigrum, 49,egz, 20.05.2003, M.
Sariba 338

Capsicum annum L., 53, kultar, 15.07.2000, M.

Sariba 230

Lycopersicum esculentumL., kultdr, 15.07.2000, M.
Sariba 267

SCROPHULARIACEAE

Paulownia tomentosaSteud., 117ggz, 16.06.2000,
M. Sariba 260

BIGNONIACEAE

Campsis radicans Seem, 9,egz, 21.10.2004, M.
Sariba 287

ELAEAGNACEAE

Elaegnus angustifoliaL., 45, egz, 21.05.2001, M.
Sariba 266

MAGNOLIACEAE

Magnolia grandiflora L., 9, egz, 13.06.2000, M.
Sariba 231

M. x soulangiana Soul., 114,egz, 22.04.2004, M.
Sariba 273

EUPHORBIACEAE

Ricinus communisL., 9, egz, 22.08.2001, M. Sariba
24

MORACEAE

Morus nigra ‘Pendula’, 9, egz, 10.05.2000, M.
Sariba 73

M. alba L., 45, kiltdr, 24.05.1999, M. Sarpa62
JUGLANDACEAE

Juglans regial., 85, kdltur, 18.10.2001, M. Saripa
133

BETULACEAE

Corylus maxima L., 51, Av.-Sib.elementi, kuiltdr,
18.10.2001, M. Sarig®213

Betula pendula Roth., 9,egz.10.05.2000, M. Sariba
166

SALICACEAE

Populus nigra L. subspnigra var. usbekistanica, 24,
egz, 10.05.2000, M. Sarik261

P. x euramericana‘l- 214*Dode Guinier’, 40, kultdr,
21.05.2000, M. Sarilge265

Salix babylonical., 100,egz, 12.05.2003, M. Sariba
165

S. matsudanaKoidz var. tortuosa Rehd., 100egz,
M. Sariba 164

ARECACEAE

Chamerops excelsaThunb., 9,egz, 12.05.2003, M.
Sariba 105
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LILIACEAE COMPOSITAE

Allium cepa L., 20, 13.04.1997, Kultdr, M. Sarpa2 Solidago virgaureal., subspvirgaurea, 39, Baytop,
ISTE 18672

AGAVACEAE
GRAMINEAE

Yucca flamentosal., 9, Egz., 25.05.2004, M. Sarika

a7 Agrostis ciliaensis(All.) Vign., 127,A. Baytop, ISTE
31170

HERBARYUM KAYITLARI
JUNCACEAE

LORANTHACEAE
Luzula multiflora (Ehrh. ex Retz.) Lej., Demiriz,

Viscum album L., Devrek, Dirgine sletmesi Aksu ISTF 14769
orman amenajman bdlgesi, 21.08.1969, V. Atllgan, F.
Yilmaz (ISTO 9024)

4. Sonuclar ve tartsma

Bu calsma Zonguldak ili biyocgtlilik projesi yuritulirken 1999 Haziran ayinda@@ Aralik ayina kadar
olan surec icerisinde tamamlatm. Bitki drneklerinin taksonomik yénden gerlendiriimesi sonucunda 105 familya
ve 294 cinse ait 366 tlr ve 53 alt tir, 31 varyete7 kiltivar olmak Uzere toplam 473 taksonun ta(teshisi)
yapilmstir. Bu 473 taksondan 85 adedi A4 karesinden ilk kelirlenmitir (* i saretiyle gosterilmtir). Teshis edilen
turlerin 16’s1 Pteridophytadivizyosuna, 457'siSpermatophytadivizyosuna aittir. Spermatophytadivizyosuna ait
turlerin 37’si Gymnospermae420’si Angiospermaalt divizyosuna aittir. Angiospermae alt divizyostan 420 takson
Dicotyledonag 33 takson iséMonocotyledonaainifina aittir. Alandaki endemik tir sayisi 7 (%4)'dir ve aratirma
alaninin endemizm orani oldukcasdlitir. Bunun nedeni alanin Avrupa-Sibirya fitgcafik bolgesinde yer almasidir.
Calsma alaninda kurak mevsimin bulunmamasi, ortamieksiinemli olmasi nedeniyle aftarma alanindéhigrofit
bitkiler baskindir. Higrofit bitkilerinde yerytziedgens yayilisli olmasindan dolayl alanda endemizm oranyié
olmaktadir. Tehisi yapilan turlerin 901 ( %19,50) Avrupa-Sibirygementi, 37'si (%7,82) Akdeniz elementi, 3'U
(0,63)iran-Turan elementi ve 346 (%72,5) adedi cok bolgmyia fitocgrafik bolgesi bilinmeyendir. 4agidaki tabloda
arastirilan Zonguldak ili bitkilerinin fitocgrafik bolgelere dgilimi ve dailim yuzdeleri verilmgtir (Tablol).

Arastirma alaninda Avrupa-Sibirya fitogafya bdlgesi elementlerinin fazla sayisinin olmasnedeni alanin
tamamen bu bdlge icinde yer almasiyla izah edilelikinci sirayi ise Akdeniz bélgesine ait turler alrtsdkr. Bunun
nedeni dzellikle Zonguldak ilinde ¢gok zengin bijatasyon tipi olarPseudo-makbitkilerinin yer almasidir. Argirma
alaninda cok bélgeli veya fitogmfik bdlgesi bilinmeyen tirlerin sayisi yukaridaibloda da gorildiu gibi 346'dir.
Bu sayinin fazla ¢cikmasinda, hem alanda kozmotiolérin ygamasi icin elvegii sucul bitkileri intiva etmesi, hem de
belli bir fitocografik bolgeye eklenebilecek tirlerin fitog@fik bolgelerinin Turkiye florasinda belirtimemblmasi
etkili olmaktadir denilebilir. En ¢ok tir icerennfdyalar sirasiylédRosacead38 tir),Leguminosaé34 tiir),Compositae
(26 tur),Labiatae( 20 tur),Pinaceag(18 tiir),Scrophulariaceadl6 tir)'dir. En ¢ok tir iceren cinsléguercus(9 tdr),
Mentha( 7 tir)Campanulé6tir), Cupressus (5 tir), Verbascum (3 tir). Agyridlgede 89 egzotik bitki tiri gamini
surdurmektedir.
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Tablol1: Argtirma Alanindaki Bitkilerin Fitocgrafik Bolgelerine Gére Dalisi

Fitocografik Bolgeler Takson Sayisi Yizde (%)
Iran-Turan 3 0.63
Avrupa-Sibirya 90 19.50
Akdeniz 37 7.82
Bilinmeyenler/Cok Bélgeli 346 72.5
Toplam 473 100

Bitkiler degerlendirilirken bolgede Yildirml’ dan 5, Yaltirikan 4, Tarimcilar’ dan 4 ve Birandlaslan,
Basaran, Yaman Baytop, Demiriz Kasapligil, Mutlu valgan’dan birer bitki alinarak ¢gamamizda dgerlendirmelere
eklenmitir. Zonguldak ili Ttrkiye'nin en 6nemli orman taphlarinin bulundgu bir ilimizdir. Diger taraftan iklimin
bitki turlerinin yetsmesine ¢ok uygun ortamlar yaratmasi, arazinin gadebeli olmasi nedeniyle zengin mikro-klima
bdlgelerinin bulunmasi bu yoredeki bitkileri farkilmaktadir. Ayrica jeolojik yapi ve toprak 6z&leri belirtilirken tag
komurdnun ¢ikarildn Zonguldak havzasinda Paleozoik donemde c¢g@ksitteana kayalardan ofan toprak tiplerinin

yer aldgi belirtilmistir.

Bu aragtirma Zonguldak florasina belli katki @amak amaciyla yurutilngtiir. Elbette daha kapsaml
calismalar yapilmak suretiyle pek cok bitki bu listey&lemebilecektir. Bu ildeki bitkilerle ilgili cagmalar

surdirilmelidir.
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Reproductive biology of subalpin endemidinuartia nifensis Mc Neill (Caryophyllaceae) from
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Abstract

Reproductive biology oMinuartia nifensisMc Neill (Caryophyllaceag was investigated from 2001 to 2004
to determine the reasons for the restricted digion of this endemic species, to that end, therenmental conditions
and the reproductive biology were studied. In FlofaTurkey records, the entry fdvl. nifensisincludes just one
locality on the Nif mountain. As a result of fielldvestigations, we found another locality, approxiely 1 km to the
southwest of the first one. Using GIS and sampiirghods, these two localities together form an afeh2 knf and
the number of individuals in all two localities wescorded as 3308. This species had been declareddangered
according to IUCN (1994) categories. Our studiesus to reccomend it as Critically Endangered (BRab(ii)+(iii)
according to the IUCN (2001) categories. Moreo¥er the first time, it was found in this study thhts species also
contains a hermafrodit flower and a female flowEne observations gathered in this study justify fdet that, the
hermaphrodite individuals are self or insect palied and the female individuals are insect polidainly. Pollination
experiments also showed that all flowers are p@iytable to develop fruits throughout the flowegi period,
suggesting that no abberation occurs in sporogenésitilization or post-zygote processes. Howewaiculated
seed/ovule ratio was low (24% in hermaphrodite 8osvand 17% in female flowers) and low reproducsivecess in

the field should be attributed to insufficient gulltransfer between anthers and stigmas.

Key Words: Minuartia nifensis Reproductive Biology, Nif Mountain, 1zmir, Turkey
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Sub-alpin endemgi Minuartia nifensis Mc Neill (Caryophyllaceae)’in Ureme biyolojisi, Bai Anadolu

Ozet

Minuartia nifensisMc Neill (Caryophyllaceagin, 2002-2004 yillari arasinda gerceglelen calsma ile bu
turin sinirll yayly nedenleri belirlenmeye calimis, bu amacla bitkilerin yadiklari ¢cevre kgullari ile Greme
biyolojileri aragtiriimistir. M. nifensisMc Neill (Caryophyllaceag Turkiye Flora’sinda Nif Dg’ndaki tek lokaliteden
kaydedilmitir. Arazi calgmalari sonucunda, ilk lokalitenin yakle 1 km giney batisinda yeni bir lokalite
tanimlanmgtir. GIS ve 6rnekleme metodlari kullanilarak, briitiiyayils alani 1.2 krive alanda bulunan birey sayisi
3308 olarak hesaplangtir. Bu tir IUCN (1994) kriterlerine gore hassaarak belirlenmitir. Calismalarimiz sonucunda
tar, IUCN (2001) kriterlerine gore Kritik Tehlikdtenda (CR) B2ab(ii)+(iii) olarak onerilngir. Ayrica, ilk defa olarak
bu tdriin hermafrodit ve gi cigekli bireylerinin oldgu saptannstir. Arastirma sirasinda elde edilen veriler,
hermafrodit bireylerin kendikendine veya bdceklg ireylerinse sadece bdcekle tagigini géstermitir. Tozlssma
denemeleri ayrica, tim giceklerin potansiyel olaralkum olgturabilecgini gosterm§ ve sporogenez, tozlma ve
zigot sonrasi donemde herhangi bir olumsgziuolusmadgint gostermgtir. Tohum/ ovil orani (hermafrodit giceklerde
24% ve d§i ciceklerde 17%) ve Ureme aisi digik bulunmy, bunun da dgada anterler ve stigmalar arasindaki

yetersiz polen transferine dayagiddUsUnalmugtar.

Anahtar Kelimeler : Minuartia nifensis Ureme Biyolojisi, Nif D&, Tiirkiye

1. Introduction

Turkey has one of the highest concentrations ofsmd plant species, with about 30% of its plantsdpe
endemic, and a large proportion (95%) of thesecategorized as endangered, rare or threatenedilddestudies on
the conservation biology of these species is eisgddntprevent extinctions and as stressed by Sskerat al. (1994)
studies on the reproductive biology of such speniag be useful for understanding their restrictedrithutions. For
most of the threatened species that are not conmtigrexploited, the population size is rarely kngwas such

conservation biology of such threatened specied teebe investigated Matsuda et al. (2000).

The M. nifensisfound in Turkey, is one of the 16 members whiclobg to theXeralsinesubsection of the
Minuartia section of theCaryophyllaceadamily. TheM. nifensisspecies was first discovered on the Nif mountaiakp
by Reino Alava in the year 1966. In 1969, Mc Neilho had been doing research on Xeralsine subsection,
categorized this species as a distinct endemidhatecan be found only on the Nif mountain (DaW88). This species
is very rare and known from type gathering only.iAdicated by John Mc Neill, who conducted his PieSearch on
ArenariaandMinuartia in the mid 1950's in Southwest Asia and neighbugidreas, the taxonomy of this subsection,
of which M. nifensisis a member, is extremely complicated and its afeexistence within Turkey is still unclear. In
his study, Mc Neill suspected that the reproducbi@ogy of the group to whicM. nifensisbelongs was somewhat
unusual and wondered about the possibility of agg@iony. To address the issues raised by Mc Nedtetis need for
the investigation of the breeding system and tha&lutionary status in Turkey as well as for the irg&ationships

among all species within the subsection, includirgEuropean and the five Caucasian species.
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In 2000, the Turkish Association for the consenatof Nature declare. nifensisas an endangered (En)
species, despite the fact that ecological and gfatiné data for this species was not availabldrfEgt al. 2000). Given
the low number of known populations and the lackdafa concerningy. nifensis a study to identify the status,
distribution and ecological requirements of thecggewas undertaken.

Therefore, the aim of this study was;

(1) to determine the conservation statusvbfnifensisby updating existing data and hence its IUCN
status.
(2) to asses the dependence of the species on sexwatuetion through an investigation of its

pollination ecology, pollen viability, stigma rediity and seed productivity;
3) to assess the future life history of existing patiohs by estimating possible reproduction rate

through examination of seed viability.

2. Materials and methods

2.1.The plant

The material consisted &fl. nifensisMcNeill (Sect. Minuartia subsect. Xearlsine (FQuvtcNeill)in Notes
R.G.B. Edinb. 29:327 (1969). It's an endemic peranherb restricted to the peak of Nif Mountain \destern
Anatolian part of Turkey, approximately 40 km Eaftzmir (Fig. 1).

2.2.Methods

During the field investigations, GPS data was otld and analyzed with GIS programs to develop
distribution maps. The number of individuals inieeg population was recorded by using 50 meterg love transect.
In each population 5 repititions were made. Theeceixpents were carried out in the field at Nif maint(1500 m asl).
In order to determine whether other populationstexi in the area, additional suitable habitatgHisr species in a two
km radius around the known population were visiredn 2001 to 2004 during the vegetation period friskarch to

July of each year.

The pollination type ifM. nifensiswas followed for two consecutive years 2002 an@32@uring the months

of May to July using 50 individual plants. Theser@vehosen at random depending on the easinesgtoaa the site.

Five treatments were used for pollination experiteémthe field: a) self pollination (flowers webbagged); b)
wind pollination (anthers were removed); c) ins@dilination (anthers were removed and flowers cget)
cleistogamy (anthers were removed and flowers kijggg controls. Each treatement was applied tooa of ten
randomly selected flowers of similar size from tedividual plants per year (n = total of 50 flowgver year). The
selected flowers were examined three weeks follgwipplication of the treatments to observe thd/éeed set. Pollen
viability and stigma receptivity were investigatedtwo experiments carried out simultaneously frilay to July,
2002 The flowering starts in May and continues till JuGair field observations revealed that the flowadrsl. nifensis

have a floral cycle of 7-8 days. Ten flowers wenllected for each treatment as follows: a) thregsdaior to flower
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opening (A-3); b) two days prior to flower openi(-2); c) one day prior to flower opening (A-1); dp the day
flower opened (A). Each experiment was replicateided, therefore a total of 80 flowers were usethio experiments.
Since the number of individuals in the area was Vesvused a lower number of samples and the flodersg our
experiments in order to safegaurd the reprodugintential of future populations. Each collectedviés was placed
separately in an ependorf tube, stored in a coal @ transported to the laboratory within two motwllowing
collection. In the laboratory, each flower was dited and the anthers and stigmas were removedthEgpollen
viability tests, one anther per flower from eachtloé ten flowers corresponding to each of the fdewvelopmental
stages (total 40 flowers), was stained with 1%atzilium bromide for 45 minutes at 35-%7. The stained anthers were
examined under the microscope by randomly sele&ftgpollen particles per anther and examining térethey were
stained or not (Firmage and Dafni 2001). Stainedepgarticles corresponded to viable pollen, wiilese that had
not been stained were considered not viable. Fostigma receptivity tests, the stigma of each délofkrom each of the
ten flowers corresponding to each of the four dgwelental stages (total 40 flowers), was treatetl wiPerex (Merck
16206) solution (Dafni and Maues 1998). The staisigginas were examined under the microscope andadtid to
three categories according to the gradation ohistgi a) orange (receptive); b) deep orange(marptinee); and c) red

(highly receptive). Enzyme activity was estimatedading to a colour scale prepared especiallyHisrtest.

For estimating seed production (or pollination) css, the seed to ovule ratio was calculated aicacptd
Bosch et al. (1998) in 40 randomly selected flowsrigected in two batches of 20. The first batdmswollected at the
beginning of July 2002 and the second batch ond eger. It was possible to count the number ofisgeer flower in
the laboratory because the seeds remain attachibe ftower at the first stages of its formatiorastly, the collected
seeds were tested for their viability. A total 6f ”Andomly selected seeds were treated with 0.4t€4zblium chloride.
Stained seeds were categorized as viable, semestavere viable but weak, and those that had et b&ined were
considered not viable. Germination test was apglegst the reliability of viability as well as doancy in the seeds.
Fresh seeds (2002) were left for germination ontmbha paper in 9 cm petridishes using double distillvater in
preset incubators at 510, 15 C under 16/8 photoperiod. In another lot of sebdsseed coat was removed and these
were divided into two groups, 50 and 100 ppm giblheracid and kinetin was applied in equal volurteeshe two lots
of ten seeds each. These were left for germinatimater the aformentioned conditions together with Itht without

getting a hormonal treatment.

3. Results

M. nifensisis strictly endemic to the peak of Nif Mountain\Western Anatolian region of Turkey. Its known
distribution area at the start of this study wastkd to one population and it occupied an openfsitm 1350-1500 m,
with an area of approximately 500 x 200 m, accaydinthe records published in the Flora of Turkeg &ast Aegean
Islands (Davis 1988). However, during our fielddséis in addition to this locality, another localityas recorded
approximately 1 km to the southwest of the firse ¢Rig. 1). This location was also found in a zergending between
1350-1500 m Itwas found to flourish on open sites, on gravellpitzdis with shallow soils which usually cover
calcareous rocks. The vegetation period is resttitd the months of April-July. The growth condiigooutside these

months are either too cold and snowy or too hotdrgdor this plantThe distribution area of all knowy. nifensis
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Figure 1. Geographic distribution of the two knopgpulations oMinuartia nifensis

locations is approximately 1.2 Kmwith a total of 3308 individuals (Table 1). Accang to this data and the

IUCN (2001) categories, the endangered status®bfiecies was recommended as CR B2ab(ii)+(iii).

The issues of problematic reproduction and the wiaiary status of thXeralsinesection which were first
pointed out by Mc Neill, were verified by the ob&stions on flower variations. Moreover, for thesfitime, it was
found in this study that this species also contaifermafrodit flower which carries 10 stamens arfdmale flower
which carries 5 short 5 long sterile stamens. Téemafrodit flower has klavat stigmas, while the &enflower has
plumoz lobed stigmas but both flowers possess 8sloBs a result of the pollination experimentstatl bagged, the
ten whose anthers were removed and the ten cdtdredrs developed fruits in hermaphrodite flowersiles none of
the other two categories developed any fruits,iarfdmale flowers all ten control flowers develodedits while none
of the other three categories developed any fi(iible 2). After the flower opening the climaticafares were
observed to play a great role in the pollen viap#ind stigma receptivity. These limitations previengetting reliable

results in this connection.

Table 1. Population densities Minuartia nifensis

Population Number Area (K Number of Individuals
1 1.2 2647
2 0.3 661
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Table 2. Data recorded from the pollination exmpenmts.

Treatment Author’s Test of this| Results Results (seedt Conclusion
justification treatment (seed-set- set-female
hermaphrodit| flowers)
e flowers)
A. flowers | Self-pollination Spontaneous | 100% 0% Spontaneous
bagged selfing selfing occurs;
self-
compatibility
B. Anthers| Insect pollination Cross- 100% N/A Pollen/pollinat
removed pollination ors limitation
C. Anthers| Wind pollination wind 0% N/A No wind
removed + pollination pollination
cage (depend on cage
type)
D. Anthers| Cleistogamy Cleistogamy/ | 0% N/A No
removed + parthenogenesis parthenogenesi
flowers bagged S
E. Control Natural open Natural  open| 100% 100% High  natural
pollination pollination pollination
success

The TTC tested average pollen viability was detagdias; 74% three days before opening of the flower
92% two days before opening of the flowers, 88% dag before opening of the flowers and 85% whenfitheers
fully opened (Figure 2).

The results of the stigma receptivity tests in tatver types showed that the stigma receptivigytst
increasing from two day before the opening of tbevérs and reaches its peak when the flowers disedpened. The
stigma receptivity decreases after the fully opgrihflowers. The average of enzyme activity fagista receptivity, in
hermaphrodite flowers, two and three days befoeeofiening of flowers was 27 ppm, 80 ppm one dagrbethe fully
opening of the flowers and 130 ppm when the flovegesfully opened. In female flowers the stigmeepivity, two
and three days before the opening of flowers wasid, 55 ppm one day before the fully opening efftowers and
70 ppm when the flowers are fully opened. In acanog with the test applied, stigmas exhibited are@se in the
enzyme activity one day before the opening of fimyéhat reached its highest point when the flovaeesfully open.
As in the case of the pollen viability, data on tlag's after flower is opened are missing. The stigaceptivity

declines after the fully opening of flowers (Fig@e
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Figure 2. Average fluctuation of pollen viabilitmé stigma receptivity irMinuartia nifensisflowers (A: Fully opened
(n=10), A-1: One day before opening (n=10), A-2:0Tdays before opening (n=10), A-3: Three days leefpening (n=10).

In order to note the successfullness of pollimafmrty flowers were examined and ovule/ seed ré¢itermined.
However, calculated seed/ovule ratio was low (24¥%eamaphrodite flowers and 17% at female flowéFg). 3).
According to the tetrazolium staining viability te24 percent of the seeds from hermaphrodite ftevaad 17 percent
from female flowers were viable. All of the seedstéd for germination showed 90-100 percent getinimavithout

any treatement.

24 Yo

O Seed
Bl

TEY 33 %o

Figure 3. Seed/ovule ratio of hermaphrodite andalerflowers.

4. Discussion

The studies undertaken here revealed that, stigeeptivity in M.nifensisstarts to develop 2 days before the
blooming and reached its peak when the flowers fafjened. Zhou et al. (1999), studied the pollovatbiology of
Paeonia jishanensiand suggest that pollen viability, stigma recepfigind pollination time is an important indicatdr o

pollination type. These findings depict that thenhephrodite flowers of1. nifensisare self or insect pollinated and the
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female flowers are pollinated only by insects. &sdon the conservation biology &fricocaulon cornickianum
(Watson et al. 1994), and the pollination biologyaeonia jishanensi&hou et al. 1999), stress that seed productivity
is not related to pollen quality. We also founct thih flowers have the potential to produce se&tiseover, pollination
experiments showed that all flowers are potentiabje to develop fruits throughout the floweringipé, suggesting
that no abberation occurs in sporogenesis, fatibn or post-zygote processeshiinuartia nifensis,for pollination
success.

When we examined the reproductive biology of thecggs, the failure in reproductive success wagelated
to pollen quality or stigma receptivity becausehbpsllen viability and stigma receptivity were falto be high but the
seed/ovule ratio oM. nifensiswas very low in each flower type indicating lonedeset. Reproduction by seed is a
limiting factor in the establishment and mainterean€conservation genebanks and the low seed teetoraVl. nifensis
may indicate that the production of seedless fsyitrobably involved in the problem of pollinatiois stated by Burne
(2003) successful pollination and thus fruit setdispendent on pollen and pollinator availabilitydabecause
hermaphrodite flowers seed set rate is higher thevale flowers, we think that the reason for lowdset in female
flowers ofM. nifensisis related with inadequtae viable pollen avaiiahil

The reason for the threat of extinctionNh nifensisis human impact in its area of distribution. Saddiotic
pressure causes the destruction of mature indilsduedditionally, the construction of fire alarm damadio station
buildings together with activities of employeeghee distribution areas, decrease the distributr@asand their quality.
This is in agreement with theiew put forth by Fahrig and Merriam (1994), who ntien that human activities
increasingly fragment natural habitats and greasdtigr the size, shape and spatial arrangementloitats for wild
species and these characteristics of habitatstadéa@mction rates and sizes of local populatioasaell as dispersal
patterns of individuals among local populations.

The reproduction success of the species is lowamadrding to Wolf (2001) the potential explanation
lower reproductive success of plants is the losalleles through genetic drift so as explained dathonstrated by
Lamont (2001) this will affect the future of thempdation dynamics and the seedbank replacementbiiypaThis,
together with disturbance at the distribution afeads to a decrease in the number of mature thaig, and hence,
the populations of the species are declining aves.t

In order to safegaurd the future populations wegsaga CR B2ab(ii)+(iii) endangered status fos #pecies
according to the IUCN (2001) categories, becausentimber of individuals is very low. Moreover, thés an urgent
need for reducing the anthropogenic pressure Isecthiese greatly influence the habitat size ardi te@a reduction in
the number of individuals. Therefore, constructidmew buildings around the fire station and anéesite should be

prohibited and logistical activities should be iemplented with great care.
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Determination of dependent variable by quantitativeanalysis for the classification on forest sites ithe

translation zone of Mediterrenian Region
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Abstract

Determination of the relation between the distiitnutof plant species and environmental factorsrigdrtant
in terms of classification and mapping on foretgssiHence, the groups belonging to sample platsrdig to plant
species and indicator species of this groups medependence variable for forest site classificatitmere are many
statistical methots in order to classify the sanptas according to plant species. One of themoisnal association
analysis. Normal association analysis is a nonpandnmethot which supply to divide hierarchical ttee quatrats
according to plant specieln this study, it has been obtained 6 groups toetance with normal association analysis
for 55 quatrats in Gencek Site Section Group betan¢p translatin zone of Mediterrean regiétyrus elaegnifolia
Quercus trojana Euphorbia ssp.,Acer platonoidesand Juniperus oxycedrubas been divided to the quatrats into
groups. Thus, it has been obtained dependent fitasigin variable to supply to determinate to thetbrs effecting on
distribution of plant species. Finally, signifitaenvironmental factors can be determineted fasgification on forest

sites in determining the relationships betweerrahdent variable and environmental factors.

Keyword: Normal Asociation Analysis, Plant Ecology, Foratt,dVediterrenean regipiWegetation classification

O

Akdeniz Bélgesi'nin gecs zonunda yetsme ortami siniflandirmasi icin bgiml degiskenin analitik olarak
belirlenmesi

Ozet

Orman yeme ortami siniflandirmasi ve haritalamasinda, bitherinin yayilsi ile gcevre faktorleri arasindaki

iliskilerin belirlenmesi 6nemlidir. Bu sebepten, bitkirleri itibariyle 6rnek alan gruplari ve bu grupfa gosterge
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bitkileri orman yeme ortami siniflandirmasi icin ganl degisken anlami tamaktadir. Bitki turlerinin yayihi
itibariyle 6rnek alanlarin gruplandirmasinda kullan bircok analitik yontem vardir. Bunlardan be&idhormal
birliktelik analizidir. Normal birliktelik analizbitki tirlerine gére drnek alanlarin hiyegikrolarak gruplandiriimasini
sagilayan nonparametrik bir yontemdir. Bu gtrama, Akdeniz bdlgesi'nin gegizonunda bulunan Gencek Ygtie
ortami Yoéreler Grubunda, 55 6rnek alandan toplaraiierle gerceklgtirilmistir. Uygulanan normal birliktelik analizi
sonucu 6 grup elde edilgtir. Gruplari, Pyrus elaegnifolia Quercus trojana Euphorbia ssp.,Acer platonoidesve
Juniperus oxycedrusiirleri ayirmstir. Boylece, Gencek Yeatine Ortami Yoreler Grubunda, bitki turlerini glaminda
rol oynayan faktorlerin belirlenmesini @ayacak baimli desisken elde edilmtir. Nihayet, bu bgimh desiskenin
cevresel faktorler ile kilendiriimesi ile yettme ortami siniflandirmasinda énem arz edersiypetiortami faktorleri

belirlenebilecektir.

Anahtar kelimeler: Birliktelik Analizi, Bitki Ekolojisi, Orman yetyme ortami, Akdeniz Bolgesi, Vejetasyon

1. Giris

Orman yeme ortami siniflandirmasi ve haritalanmasinda biheri, 6lctilmesi kolay oldgundan ve haraket
etmediklerinden dolay gamli desisken olarak tanimlanir (Kantarci, 1991; Ponomarerdf)1). Bgimli deziskenin

belirlenmesinde bir veya birden fazla bitki tirizddendirmeye alinabilir.

Orman yetyme ortami siniflandirmasi bir bitki turine dayardrak yapilacaksa, bu durumdagbali
degisken, turtn yayil veya gekimi olabilir (Jones, 1991; Smalley, 1973; Small@980; Smalley, 1988).der, tiriin
yayllisina dayandirilarak bir ygtne ortami siniflandirmasi yapilacaksa, turin yasgilde yayillmadgl alanlardan
olusan var-yokseklinde bir siniflandirma géskeni oluturulabilir ve bu siniflandirma @ekeni ile cansiz ortam
faktorleri analitik olarak incelenebilir. ger turin gekimine dayandirilarak bir yeatne ortami siniflandirmasi
yapilacaksa, hedef turiin g@ini gosteren dgiskenin d@rudan dereceli verileri veya siniflandingrverileri ile

cansiz ortam faktorleri analitik olarak incelengbil

Orman yeyme ortamini siniflandirmasinda birden fazla bitkilhe gore baimli degisken belirlenirken, bitki
turlerinin gelsiminden ziyade dalimi dikkate alinmaktadir. Ancak, burada tek gimdyu gibi bgiml degisken
dogrudan belirlenememektedir. Ba bir deisle, bitki tlrlerine gore bir bamh desisken olgturmak icin ilgili
yontemlere bgvurulmasi gerekmektedir. Banli desiskeninin belirlenmesinde subjektif veya objektif yémler
kullanilabilir. Subjektif olarak en fazla Braun-Biguet ydntemi tercih edilmektedir (Lacate, 1965ffipuL965; Sproud
vd., 1966). Baiml desiskenin belirlenmesinde objektif olarak ordinasyontode, kimeleme analizi, iki yonli
gosterse analizi ve normal birliktelik analizi latiimaktadir (Grawford ve Wishard, 1966; Andersb®i71; Pritchard
ve Anderson, 1971; Whittaker, 1973; Jones vd., 1988lum, 1987; Jeglum, 1991; Hash vd., 1999).

Bu calsma, Akdeniz Bélgesi'nin gegikusaginda yer alan Beyhir Golu Havzasi'nin Gencek Ygtie Ortami
Yéreleri Grubu'nda, bitki turlerinin dalimina dayali yapilacak orman yatie ortami siniflandirmasi icin “Normal

Birliktelik Analizi” ile bagimli degiskenin olyturulmasi amaciyla gercekteilmi stir.
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2. Materyal ve yéntem

2.1. Materyal

2.1.1. Beyehir g6li havzasi’'nin yatine ortami siniflari

Beysehir GOlu Havzasi, bitki turlerinin gdiminda etkili olan hakim rizgéar yoni ve arazirideysehir

Golu'ne gore konumunu dikkate alinarak, DedeguflBa Yetisme Ortami Alt Bolgesi ve Sultan Blari Yetisme
Ortami Alt Bélgesi'ne (Kantarci, 1991) , daha somedegul Dglari Alt Bolgesi, Gedikli Yegme Ortami Ydreler
Grubu, Dumanl Yetime Ortami Yoreler Grubu ve Gencek ¥ete Ortami YoOreler Grubuna, Sultan ghar Alt
Bolgesi, D@anbey Yegme Ortami Yoreler Grubu, Cariksaraylar ¥ete Ortami Yoreler Grubu ve Orenkody Ysatie

Ortami Yéreler Grubuna ayrilgtir (Sekil 1 veSekil2) (Ozkan, 2003). Argirmaya konu olan veriler Gencek Yetie
Ortami Yéreler Grubu'ndan ganmstir (Ozkan, 2003).
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Sekil 1. Bewehir Golii Havzasi'nin Yetine Ortami Alt Bolgeleri (Ozkan, 2003).

"Haritalarda gosterilen alt bélgelerinin numarakantarci M. D. (1991) tarafindan yapilan Akdeniddsinin Yetsme Ortami Bélgesel
Siniflandirmasindan alingtir. Ciinki “Beygehir Goli Havzasi'nin Yegine Ortami Siniflandiriimasi ve Haritalanmas|” adl&tirma, Akdeniz
Bolgesinin 3. Goller Yegime Ortami Bolgeleri Grubunda 3.1.Befir-Sigla Golleri Yetsme Ortami Bolgesi icinde 3.1.1. Dedegilgizeu

Yetisme Ortami Alt Bolgesi ve 3.1.2. Sultangti Yetisme Ortami Alt Bolgesi (Kantarci, 199%gklinde ayrilan alt bolgelerdeki ygtie
ortami siniflandirmasinin devamingkie etmektedir.
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Sekil 2. Bewehir Golii Havzasr'nin Yegine Ortami Yoreler Gruplari (Ozkan, 2003)

2.1.2. Gencek yathe ortami yoreler grubu

“Gencek Yetime Ortami Yoreleri Grubu”, glineyden gelen havadtéil ile kuzeyden gol Gizerinde gelen hava
kitlelerinin etkisi altindadir. “Gencek Ygne Ortami Yoreleri Grubunda” iklim, “Dumanh Yegtne Ortami Yoreleri
Grubunda” oldgu kadar sguk desildir. Zira “Gencek Yetyme Ortami Yéreleri Grubunda”, diz arazi “Dumanli
Yetisme Ortam Yoreler Grubunda” oldu gibi d& kitleleri ile dar alanlarda sinirlandiriimagnaldusundan buralarin
gunelenme suresi daha uzundur. Ayrica, bu yoreler grgblutizerinden nemli etkilere gnudan aciktir. “Dumanli
Yetisme Ortami Yoreleri Grubuna” gore daha algcak gedilda giiney etkisinin icerilere kadar girmesi de rkim

olmaktadir.

“Gencek Yetyme Ortami Yoreler Grubunda”, Toros Ardici, Karac&@agli Mge, Toros Sedir, Toros Goknari

ve Pirnal (Kermez) Mgsi orman kurmaktadir.

“Gencek Yetyme Ortami Yoéreler Grubunda” orman kuran tirleriryihainda etkili olan faktorler dikkate
alinarak (ylkselti anakaya ve yeryuzékli ozellikleri) herhangi bir analitik ydntem katilmadan yikselti-iklim

kusaklari ve alt yoreler ayrilngir (Ozkan, 2003).

“Gencek Yetime Ortami Yoreler Grubunda”, envantere kaydedilétiib tirler dikkate alinarak bir ygtne
ortami siniflandirmasi yapilmagtr. Boyle bir yetsme ortami siniflandirmasi ister subjektif, istejeddif yontemler

kullanilsin, sadece orman kuran tirlere gére yapritsme ortami siniflandirmasindan farkh olacaktir.
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Bahsi gectii Uzere, dncelikle bitki tirlerinin dalimina gore yapilacak ygthe ortami siniflandirmasi icin bir

bagimli desisken olyturmak gerekir. Bu bamli degiskene althk veriler Ek Tablo 1'de verilgtir.

2.2. YOntem

Birliktelik analizi Williams ve Lamber (1959; 196 961) tarafindan gslirilmis bir ayirma tekniktir.
Birliktelik analizinde turler 6érnek alanlarda Ek fla 1'de oldgu gibi var (1) - yok (O)seklinde listelenmektedir.
Birliktelik analizinde her tir cifti icin birliktek indeksi hesaplanir. Williams ve Lamber (19590itim testler icin
Yates'in duzeltmeli khi kare testinin kullanimime&rmilerdir. Proctor ve Ivimey-Cook (1965) bu 6neriyamuylardir.
Desrochers ve Madwich (1972) ise, Fischer Kikasti teygulamglardir. Poole (1974) bu hususta en ¢ok tercih adile

indekslerden birinin Yaret iliski kaysayisi (V)" oldgunu belirtmétir.

Bu aratirmada, gagida formillu verilen Yates'in khi kare testi kullemistir (Williams ve Lamber, 1959;
Poole, 1974).

,_ (ad-bd-ns2fn
" (a+b)(c+d)(@a+c)(b+d)

X

Williams ve Lamber (1959) birliktelik analizigu sekilde aciklamglardir;

Bitln tdr ciftleri arasinda 2x2 tablosu diizenlemitbunlarin khi kare derleri hesaplanir. Tar ciftleri arasinda
istatistiksel olarak 6nem seviyesi % 5 ve dahaafatdnlar bir matris icerisinde listelenir. Khi kadezerleri hem satir
hem de situnda ilgili yerlere yazilir. Matrisin aytir ile cakstigi yerler i¢in bir glem yapilmaz. Bu kisimlar o
birakilir. Butun 6rnek ciftleri arasinda % 5 oneavigesi ve daha 6nemli olan khi karegdderi belirlendikten ve
matrisin ilgili yerlerine aktarildiktan sonra, hirriin 6nemli ilskide oldusu khi kare dgerleri toplami kaydedilir. En
yiiksek khi kare dgerine sahip tir ayirici tur olur ve bu ayirici tiiidyzu ve olmadil 6rnek alanlara goére ilk ayirim
gerceklatirilir. Artik, ayirici tiriin old@gu ve olmadgl 6rnek alanlardan ofan iki grup bulunmaktadir. Bu gruplarda
da, ayni §lem yapilmak suretiyle alt grup ayrimlari gerc¢gtitdir. Ayrilan gruplar ve ayirici tirler, ayirgh toplam khi
kare dgeri ile birlikte bir sekil izerine aktarilabilir. Ayirmagiemi, p=0,05 6nem seviyesi sinirina kadar yapiiabil
Ayrilan gruplar, % 5 6énem seviyesinin altinda olamancak, % 5 6nem seviyesinin daha yukarisindamp gryrimi

kesilebilir.

3. Bulgular

“Gencek Yetsme Ortami Yoreler Grubunda” 55 6rnek alanda kaydadbitki turlerine gére yapilan normal

birliktelik analizi sonuclari Ek tablolarda verilgnve Sekil 3'de gosterilmtir.
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Ilk ayirim Pyrus elaegnifoliatiirii tarafindan yapilrsir (Z:,Y2 = 59,04). Alt gruplarPyrus elaegnifolig(+)
grubu (7 érnek alan) ilByrus elaegnifolig-) grubudur (48 drnek alan) (Ek TabloSzkil 3).

Pyrus elaegnifolia (+)grubunda 6rnek alan sayisi yetersiz glthdan bu grup igerisinde ayrima devam

edilmemitir.

Pyrus elaegnifolia(-) grubunu, Quercus trojanattri ayirmaktadir §:)(2 = 20,47). Alt gruplar,Pyrus
elaegnifolia(-) — Quercus trojang+) grubu (8 érnek alan) veyrus elaegnifolig-) — Quercus trojang-) grubudur (40

ornek alan) (Ek Tablo Fekil 3).

Pyrus elaegnifolig-) —Quercus trojand+) grubunda 6rnek alan sayisi yetersizdir. Bu gerebu grup iginde

ayirima devam edilmestir.

Pyrus elaegnifolia-) — Quercus trojana(-) grubunu,Euphorbiaspp. tiri aylrmaktader:)(2 =19,8). Alt
gruplar,Pyrus elaegnifolig-) — Quercus trojand-) — Euphorbiaspp.(-) grubu (13 6rnek alan) Ryrus elaegnifolig-)
— Quercus trojang-) — Euphorbiaspp.(+) grubudur (27 6érnek alan) (Ek Tablgékil 3).

Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbia spp.(-) grubunun 6rnek alan sayisi yetersiz

olduguindan alt gruplarinin ayrimina gidilmegtir.

Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbia spp.(+) grubunuAcer platonoidesalt gruplara
ayirmaktadir Q:)(2 =16,81). Bunlar,Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbia spp.(+) — Acer
platonoides(-) grubu (23 6rnek alan) il®yrus elaegnifolia-) — Quercus trojana(-) — Euphorbia spp.(+)— Acer

platonoideq+) (4 drnek alan) grubudur (Ek Tablo$ekil 3).

Pyrus elaegnifolig-) — Quercus trojang-) — Euphorbiaspp.(+)— Acer platonoideg+) gurubunda 6rnek alan

sayisi yetersiz oldiundan alt gruplarinin ayrimina gidilmegtiri.
Pyrus elaegnifolial-) — Quercus trojana(-) — Euphorbiaspp.(+)— Acer platonoideg-) grubunu,Juniperus

oxycedrusalt gruplara aylrmaktadlrz:)(2 =8,585). BunlarPyrus elaegnifolig-) — Quercus trojana-) — Euphorbia

spp.(+)— Acer platonoideq-), Juniperus oxycedru§) (7 drnek alan) grubu ileRyrus elaegnifolia(-) — Quercus
trojana (-) — Euphorbiaspp.(+)— Acer platonoideg-), Juniperus oxycedrugt) (16 6rnek alan) grubudur (Ek Tablo 6,
Sekil 3). Her iki grupta yeterli 6rnek alan sayitmadigindan ayirmaslemi bitirilmistir (Sekil 3).

4. Sonuglar ve tartisma

Normal birliktelik analizi sonucu, Gencek Ygtie Ortami Yoéreler Grubunda 6rnek alanlar bitki étirdin

bulunma durumuna gére 6 gruba ayriimaktagiek{l 3).
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Sekil 3. Gencek Yegme Ortami Ydreler Grubu'nun Normal Birliktelik AtelSonuglari

1. Pyrus elaegnifolig+) grubu (X {peler dg)/1300, X11/1500, XI1/1400, VII/1300, IX (Ygldag)/1150),
X1 (Bademli)/1300, XI11/1300).

2. Pyrus elaegnifolig-) — Quercus trojang+) grubu (VII (Kirsecik tepe)/1400, VIl (Kirsik tepe)/1500,
VIl (Kirsecik tepe)/1600, VIII/ (Gokkayacayir)/140& (ipeler d&)/1500, V1I/1200, 1X/1200, 1X/1250)

3. Pyrus elaegnifolig-) — Quercus trojand-) — Euphorbiaspp. (-) grubu (XI1/1900, Xipeler d&)/1700, XI
(Lalelidag)/1400 kuzey, X (Kirlidurak)/1400, XI (Osmaningd300, Xl (Osmanindgg1400, XI
(Osmanindg)1500, IX (Katirgh Sr.)/1150, VIII (Gokkayacgayir) /1300, X1/1200,11X200, VI/1125,
VI/1123)

4. Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbia spp. (+)— Acer platonoideg+) grubu (XI
(Osmanin dg) /1800, XI (Osmanin dg/1900, X (peler d&)/1800, XI (Osmanin dg/1700).

5. Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbiaspp. (+)— Acer platonoideg-) — Juniperus
oxycedrus (+) grubu (XI1/2000, XI (Akdg)/1900, X (Buyukgozet) /1600, XlI1/1800, XII/1600, X
(Buyuikgozet)/1700, XI1/1700, XI (Laleligg/1500 kuzey, XI (Lalelidg)/1600, XI (Lalelid&)/1500
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giiney, XI Gamlar)/1400, X (Comlek @/1300, X (Kirlidurak)/1500, X ipeler dg)/1400, X
(Kayalar)/1400, 1X/1300)

6. Pyrus elaegnifolia(-) — Quercus trojana(-) — Euphorbiaspp. (+)— Acer platonoideq-) — Juniperus
oxycedrug-) grubu (X (Blylkgozet)/1800, X (Buyukgozet)/OXI (Akdag)/2000, XI (Akda)/1800, X
(ipeler d&)/1600, XI (Osmanin dg/1600, VIII (Gokkayagayir)/1200)

Gencek Yetime Ortami Yoreler Grubunda, bitki tirlerinigiaminda rol oynayan faktérlerin atarilmasi icin
bagimli degisken elde edilmi bulunmaktadir. Bugamadan sonra, bitki tirlerine gore ayrilan grup&adnemli iligkiye
sahip cansiz ortam faktorleri belirlenmedir. Bégeorman yegime ortami siniflandirmasi ve haritalanmasinin hangi

cansiz ortam faktoru veya faktorlerine dayandiagata karar verilebilir.

Birliktelik analizinde gruplarin ayrimi tirlerin nparametrik verileri ile belirlenmektedir. Turlerkaplama
alani dgerleri g6z ontinde bulundurulup gruplandirma yapgimda sz konusu olabilir. Turlerin kaplama alani

degerlerine gore yapilacak gruplandirmada kiimeleméznaya ordinasyon metodu kullanilabilir.

Ne var ki, turlerin kaplama alani gkrleri itibariyle yapilacak dgerlendirmede kiimeleme veya ordinasyon
analizi dncesi ilk matrisin ¢ift yonlu standardigaau yapilmalidir. Zira turlerin biyolojik 6zelligfinden ve kaplama

alanlari dginda kalan bgpalan dgerlerinden kaynaklanan hatanin ortadan kaldiriirgasekir.
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Ek tablo 1. Ornek alanlarda tiirleringlami
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Ornek alanlar

XI1/1900

X11/2000

X (Blytikgozet)/1800

X (Bilyiikg6zet)/1900

XI (Osmanin dg) /1800
XI (Osmanin dg)/1900
Xl (Akdag)/2000

XI (Akdag)/1900
XI (Akdag)/1800

X (Biyikgézet) /1600

X11/1800

XI1/1600

X (Blyiikg6zet)/1700

XI1/1700

X (ipeler dg)/1600
X (ipeler d&)/1700
X (ipeler dg)/1800

XI (Osmanin dg)/1700
XI (Osmanin dg)/1600

XI (Lalelidag)/1400 kuzey
XI (Lalelidag)/1500 kuzey
Xl (Lalelidag)/1600

XI (Lalelidag)/1500 giiney

XI (Samlar)/1400
X (ipeler dg)/1300

X (Kirlidurak)/1400

XI (Osmanind&)1300
XI (Osmanindg)1400
XI (Osmanind&)1500
X (Comlek d&)/1300
X (Kirlidurak)/1500

XI1/1500

XI1/1400

VII (Kirsecik tepe)/1400
VII (Kirsecik tepe)/1500
VII (Kirsecik tepe)/1600

VIII/ (Gokkayacayir)/1400
X (ipeler dg)/1400

X (ipeler d&)/1500

X (Kayalar)/1400
VI1/1200

VI1/1300
1X/1200

IX (Katiraglh Sr.)/1150
1X (Yesildag)/1150

1X/1300

1X/1250

VIII (Gokkayacayir)/1200
VIII (Gokkayacayir) /1300

X1/1200

XI (Bademli)/1300

XI1/1200

XI1/1300
VI/1125

VI/1123
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Ek tablo 2. Onemlilik diizeyi % 5'den fazla olan tiftlerinin khi kare dgerleri ve tirlerin toplam khi kare gerleri (Ayirici tir: Pyrus elaegnifolia)

TURLER

]
2

Cedrus libani
Pinus nigra

Abies

Juniperus exelsa

Juniperus foettidissima

Qercus coccifera
Quercus trojana

Quercus cerris

Acer platonoides

Juniperus communis

Pistacia terebinthus
Pyrus elaeagnifolia

Crateagus monogyna
Juniperus oxycedrus

Acer monspessulanum

Fraxinus angistifolia
Coteneaster nummularia
Berberis crataegina
Quercus infectoria
Prunus spinosa

Phlomis fraticosa

Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Jasminum fruticans
Phlomis nissolii

Verbascumssp.

Echinops viscosus
Circium acarna

Eryngium campestre

Abies cilicica

Cedrus libani

Pinus nigra
Juniperus exelsa
Juniperus foettidissima
Qercus coccifera
Quercus trojana
Quercus cerris

Acer platonoides
Juniperus communis
Pistacia terebinthus
Pyrus elaeagnifolia
Crateagus monogyna
Juniperus oxycedrus
Acer monspessulanum
Fraxinus angistifolia
Coteneaster nummularia
Berberis crataegina
Qercus infectoria
Prunus spinosa
Phlomis fraticosa
Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Jasminum fruticans
Phlomis nissolii
Euphorbia ssp.
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre
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Ek tablo 3. Pyrus elaegnifolia (-) matrisinde, dfiBkndiizeyi % 5'den fazla olan tir ciftlerinin kiiare dgerleri ve tirlerin toplam khikare derleri Ayirici tir:
Quercus trojana)

TURLER

Abies cilicica

Cedrus libani

Pinus nigra
Juniperus exelsa
Juniperus foettidissima
Qercus coccifera
Quercus trojana
Quercus cerris

Acer platonoides
Juniperus communis
Pistacia terebinthus
Crateagus monogyna
Juniperus oxycedrus
Acer monspessulanum
Fraxinus angistifolia
Coteneaster nummularig
Berberis crataegina
Qercus infectoria
Prunus spinosa
Phlomis fraticosa
Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Jasminum fruticans
Phlomis nissolii
Euphorbiassp.
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

Abies cilicica
Cedrus libani 4,038 4,038 5,898
Pinus nigra 4,038

Juniperus exelsa
Juniperus foettidissima 5,802

Qercus coccifera 12,69

Quercus trojana 4,85 6,038 4,465 5,113

Quercus cerris 6,038

Acer platonoides 4,655 8,043

Juniperus communis 4,038 14,24

Pistacia terebinthus 12,69 4,465

Crateagus monogyna 8,043
Juniperus oxycedrus 5,898 4,655

Acer monspessulanum
Fraxinus angistifolia 8,043

Coteneaster nummularia 4,243
Berberis crataegina
Qercus infectoria 5,113
Prunus spinosa
Phlomis fraticosa 12,69

Rosa canina 4,243

Daphne oleoides 14,24 4,6

Astragalusssp. 5,802 4,586
Acantholimonssp. 4,6

Jasminum fruticans 12,69 4,737
Phlomis nissolii 4,86
Euphorbia ssp. 4,449 4,586 4,737

Verbascumssp. 4,385

Echinops viscosus 8,043 4,86

Circium acarna
l3,6€J 13,9l 4,03L L 5,812 12,L90,47| a,osJ 12,1 18,2l3 17,1]5 s,ol3 10]55 |o 8,L43 4]243 | 0 5|,113 | 09[21,(245] 18,81 10,3|9 9,317 12,|59 4|86 9,];35 9]122 |12,9 | 0 0

>
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a
>
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Eryngium campestre
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Ek tablo 4. Pyrus elaegnifolia (-) — Quercus tnajd-) matrisinde, énemlilik diizeyi % 5 ve dahddadan tir ciftlerinin khi kare dgerleri ve tirlerin toplam khikare
degerleri (Ayirici tir: Euphorbia spp.)

TURLER

Abies cilicica

Cedrus libani

Pinus nigra

Juniperus exelsa
Juniperus foettidissima
Qercus coccifera
Quercus cerris

Acer platonoides
Juniperus communis
Crateagus monogyna
Juniperus oxycedrus
Acer monspessulanum
Fraxinus angistifolia
Coteneaster nummularig
Berberis crataegina
Prunus spinosa
Phlomis fraticosa
Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Jasminum fruticans
Phlomis nissolii
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

[
& |[Euphorbiassp.

Abies cilicica
Cedrus libani 5,
Pinus nigra
Juniperus exelsa 3,968
Juniperus foettidissima
Qercus coccifera
Quercus cerris 3,937 5,812

Acer platonoides 4,178 10,16

Juniperus communis 13,35

Crateagus monogyna 3,937 7,865
Juniperus oxycedrus 5,26 4,178

Acer monspessulanum
Fraxinus angistifolia 10,16
Coteneaster nummularia
Berberis crataegina
Prunus spinosa

Phlomis fraticosa 5,766 5,76
Rosa canina
Daphne oleoides 13,35 5,208

Astragalusssp. 3,857
Acantholimonssp. 3,968 5,208 4,596
Jasminum fruticans 5,766

Phlomis nissolii
Euphorbia ssp. 5,538 5,812 3,857 4,596
Verbascumssp.
Echinops viscosus 7,865
Circium acarna
Eryngium campestre 5,766

N
(2}

2\/2 5539 5.2 3,968 0 0 9,749 14134 1335 11,8 9{438 0 10,16 0 0] 1631 d 18,5% 3,897 13,7 5,7p6 019.9 0] 7,864 (5,77
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Ek tablo 5. Pyrus elaegnifolia (-) — Quercus traj&) — Euphorbia spp (+) matrisinde, dnemlilik €yiz% 5’den fazla
olan tir ciftlerinin khi kare deerleri ve turlerin toplam khikare derleri (Ayirici tir: Acer platonoides)

TURLER

Abies cilicica

Cedrus libani

Pinus nigra

Juniperus exelsa
Juniperus foettidissima
Acer platonoides
Juniperus communis
Crateagus monogyna
Acer monspessulanum
Fraxinus angistifolia
Coteneaster nummulari
Berberis crataegina
Prunus spinosa
Phlomis fraticosa
Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Phlomis nissolii
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

Abies cilicica

Cedrus libani

Pinus nigra

Juniperus exelsa
Juniperus foettidissima
Acer platonoides 4,253 12,56

Juniperus communis 6,207
Crateagus monogyna
Juniperus oxycedrus 5,602 4,253 3,872
Acer monspessulanum
Fraxinus angistifolia 12,56
Coteneaster nummularia
Berberis crataegina
Prunus spinosa 4,567
Phlomis fraticosa
Rosa canina 4,567
Daphne oleoides 6,207

Astragalusssp.
Acantholimonssp 3,872
Phlomis nissolii
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

D(z |5,GOZI J J 416‘81] 6.207| Jl3.7l L12:¥ |0 |0 4‘5L7 |0 4497 G.lU7 | 0 31872 | 0 | 0 | 0 | 0 0

o .
2 |Juniperus oxycedrus
S

Ek tablo 6. Pyrus elaegnifolia (-) — Quercus trej&) — Euphorbia spp (+) — Acer platonoides (-trmende, énemlilik
dizeyi % 5 ve daha fazla olan tur giftlerinin klair& dgerleri ve turlerin toplam khikare derleri (Ayirici tur:

Juniperus oxycedrus

TURLER

Abies cilicica

Cedrus libani

Pinus nigra
Juniperus exelsa
Juniperus foettidissima
Juniperus communis
Crateagus monogyna
Acer monspessulanum
Fraxinus angistifolia
Berberis crataegina
Prunus spinosa
Phlomis fraticosa
Rosa canina

Daphne oleoides
Astragalusssp.
Acantholimonssp.
Phlomis nissolii
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

@ |Coteneaster nummulari

w

Abies cilicica
Cedrus libani
Pinus nigra
Juniperus exelsa 4,08
Juniperus foettidissima
Juniperus communis 6,39
Crateagus monogyna
Juniperus oxycedrus 4,724 3,861
Acer monspessulanum
Fraxinus angistifolia
Coteneaster nummularia | 5,323
Berberis crataegina
Prunus spinosa 5,06
Phlomis fraticosa
Rosa canina 5,06
Daphne oleoides 6,39

Astragalusssp.
Acantholimonssp. 3,861
Phlomis nissolii
Verbascumssp.
Echinops viscosus
Circium acarna
Eryngium campestre

E .
§ [uniperus oxycedrus
o
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Abstract

Pollen morphological studies of 7 species of theug®ianthushave been carried out from Pakistan by light
microscopy. Pollen grains are Polypantoporate oippeate. There is a great variation in pollen niamipgy in the
species oDianthusin Dianthus crinitusvery thick exine with much prominent columellasjzecies specific character.
The palynological features of exine thickness, sizpollen, pori number, distance between two pares pori surface
are found useful criteria for species delimitatithile sculpturing at LM turned out to be a poortemion. A

dichotomous key is constructed for the speciestifieation using the characters that has been studi

Key words: Dianthus Caryophyllaceae, Pori, Exine

1. Introduction

Palynology is the science of pollen and spore maiggy. It can be used as an instrument of multipkearch
for systematic botany, paleobotany, paleoecologilep analysis, aeropalynology, criminology, allersratigraphic

correlation of oil bearing rocks and coal fieldsdamprovement of honey.
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Caryophyllaceae is a large and extremely variadgilfy of dicotyledones with 80 genera and 2100 &sec
which are of wide geographic distribution mostlyjcludes the ornamental plants and weeds. The family
Caryophyllaceae is important due to medicinal al a® ornamental properties (Arora and Panday, 18kshi,
1984). In Pakistan,Caryophyllaceae family is repnésd by 26 genera and about 110 species (NasirAdind
1986).Chaudhari & Qureshi (1991) reported 18 specie Caryophyllaceae to be endemic in Pakistanhobigh
palynological evidence has played an important ioleliscerning natural groups and understandinglqgenetic
relationships (Erdtman, 1969; Walker and Doyle, 3)9however there is a great need for knowledgeafen
morphology in many plant families including Carygplaceae especially from Pakistan. Palynologicgleass in
Pakistan are deficient and the earlier referentesdaack to sixties. Few workers (Bhutta, 1968;ik1dl964; Zahuet.
al., 1978; Meo et. al, 1999; Nasreen and Khan, 1998; Perveen and Qai3@8; Dawaet al, 2002 and Ozdemiret.
al., 2004) have provided commendable quantity of basit applied information on palynology by providivgrious
sorts of pollen data. Faegri and Iversen (19€ppted that pollens of Caryophyllaceae are peripofdumber of

pores is a diagnostic character for delimitatiogefera.

Yildz (2001) studied pollen morphology of 45 spedielonging to 15 genera of Caryophyllaceae by (akht)
(SEM). On the basis of exine structure, ornametiadind morphological data, 10 distinct types viz.Arenaria type,
2. Stellaria holostea L., 3. Cerastium type, 4.nfhas type, 5. Gypsophila repens type, 6. Lychigsaria type, 7.
Silene vulgaris type, 8. Silene caryophylloidessgulsubulata (Poiret) Otth, 9. Silene conica tyme ). Agrostemma
githago L., were recognized. Skvarla (1975), Skvahd Nowicke (1976), Nowicke and Skvarla (197 Maganfar
(1984), Faegri and lversen (1975) Arkan and Inte¢tP92), Mooreet. al.,(1997) and Yildiz (1996a, 1996b, 2001a,
2001b,2005) studied the pollen morphology of défé genera of Caryophyllaceae at worldwide leVake purpose of
present investigation is to provide palynologicaformation of 7 species oDianthus (Silenae) of family

Caryophyllaceae which would be helpful to estabisssification and phylogenetic relationship witaryophyllaceae.

2. Materials and methods

The palynological investigations are based on tlebdrium specimen obtained from Quaid-i-Azam
University, Islamabad (ISL) by the acetolysis metlud Erdtman (1969). A list of specimens investights given in
the Appendix 1.The pollen grains were first kepaaetic acid for softening and then this materiabwsed to prepare
slides by using glycerine-jelly mixed with 1% Safira The prepared slides were studied under th# ligicroscope
using oil immersion.

Permanent slides for pollen reference collectios lien deposited in the Plant Taxonomy lab, Deesuttiof
Plant Sciences, Quaid-i-Azam University, IslamabBerminology used is after Erdtman (1969), Faegd &ersen
(1975) and Purgt.al., (1994).
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3. Results

Table 1 summarizes the measurements of pollen gyrisiom the taxa examined. Light micrographs of

Dianthusspecies are presented in Figure 1.

Size: The size of pollen grains of the speciePainthusranges from 30-3fm to 50-5um. There is little variation in

size of pollen graind. barbatusand D. orientalis have pollen grains similar in size (Tablel).

Symmetry and Shape: The pollen grains are radially symmetrical, isopopeeriporate in all species and pollen surface
is granulate in most of species excBptangulatus, Dbarbatus and D. orientalis where surface is granulated as well
as spinulate.

Pore diameter: Pore diameter ranges from 2.547 to 6.0-10.0um. Pore diameter is similar iD. crinitus andD.
jacquemontii.Pore surface is crustate Ihangulatus, D. barbatus andD. orientaliswhile + crustate irD.anatolicus,
D. caryophyllus, Dcrinitus andD. jacquemontiiThe distance between pores ranges from 5.0r6.® 12.0- 14.Am.
Pore distance is same [ih caryophyllusandD. orientalis Similarly, number of pores varies from 6 to 11lomg the

taxa.D. barbatusD. caryophyllusandD. orientalis have same number of pores (8-9).

Exine: Exine thickness varies between 1.25g25to0 5.0-6.2hm among the taxon. : Exine thickness emerges to be
highest inD. crinitus (5.0-6.2%um) and the lowest (1.25-2uf) in D.angulatusand D. barbatus.Similar type of

exine thickness (2.5-3.17) is noted inD.anatolicus, D. caryophylluand D. jacquemontii

Key to Dianthus species

1. Thick exine i.e.05-6.23%m ,prominent columella ..................... D. crinitus
Thin exine i.e.1.25-2}m, not prominent columella................... 2

2. Distance between pores puB...... ... D. anatolicus
Distance between pores more tham®g..................ccooevvvveeeennn. 3

3. Diameter of pore less thanuil .............cooeiiiiiiii i D. barbatus
Diameter of pore less thamum................coooiiiii i 4

4. Pollen size smalleri.e. 30-BB1 ..........covviveiiiiiiiiiiie e D. jacquemontii
Pollen size larger i.e. abovell ............c.ccoiiiiii i 5

5. Number of pores 10-11.......coiiiiiiii i e D. angulatus
Number of pores 08-09 .......ccoiiiii i, 6

6. Diameter of pores SEN ........oiieii i D. orientalis
Diameter of pores 6-10N .......cocvvvieiiiiir e D. caryophyllus

S. Sahreen et al., Studies on the pollen morphadtfye genus Dianthus (Caryophyllaceae) from Rakis
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Table 1.Pollen Morphological Features Bianthus(Silenae-Caryophyllaceae) Species

Taxon Diameter Distance Number Exine Pore Pollen Pollen
Of pores between Of pores thickness surface surface type
pores

Dianthusanatolicus | 2.5- 3.75um 5- 6um 9-10 2.5-3.75ym  *Crustate Hede Periporate

D. angulatus 5-10pum 12.5-13pm 10-11 1.25-2.54m Crustate Bade, Periporate
Spinulate

D. barbatus 2.5-5um 10- 13um 8-9 i.25-2.5um  Crustate Graapla | Periporate
spinulate

D. caryophyllus 6- 10um 10- 12.5um 8-9 2.5-3.75ym  *Crustate Gad@u Periporate

D. crinitus 5- 6.25um 12- 14pm 7-8 5- 6.25um +Crustate Graeula | Periporate

D.jacquemontii 5-6.25um 7.5- 10pm 6-8 2.5-3.75um  Crustate Gateu Periporate

D. orientalis 5- 6um 10- 12.5um 8-9 2.5-3 um Crustate Granulate| Periporate
Spinulate

(Measurements are in pm, == more or less)

Figures:

Figure 1.Showing poler view of selected speciePidnthus

Fig. 1a. Showing pores in polar view (at 100X Pidinthus anatolicus

S. Sahreen et al., Studies on the pollen morphadgfye genus Dianthus (Caryophyllaceae) from Rakis

Fig. 1b. Showing pores in polar view (at 100XDi&nthus angulatus
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Fig. 1e: Showing pores in polar view (at 100XDidnthuscaryophyllus Fig.1f: Showing pores andhe in polar view (at 100X) ddianthus crinitis

4. Conclusions

Pollen morphology can be useful in supporting taxoit suggestions (Clarét al., 1980). It provides useful
taxonomic characters for the identification andssification of taxa of the family CaryophyllaceaPollen
morphological characters are of significance inc&gredelimitation. These are considered supplemeitathe general
plant morphology and play a critical role in taxamo and evolutionary debate. Tomsovie (1997) w@dizoollen
characters as additional information for systematidies. Huang (1972) also used pollen charaébersystematic

purposes.

S. Sahreen et al., Studies on the pollen morphadtfye genus Dianthus (Caryophyllaceae) from Rakis
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Fig. 1g: Showing pores and exine in polar viewl@@X) of Dianthus jacquemontii

Palynological studies of different genera of fam@aryophyllaceae have been carried out first timoenf
Pakistan. A lot of work has been carried out inkKeyr During the study of pollen many of the polaws were
examined. The pollen characters in some specigsthelistinguish at species level.

In Dianthusnumber of Pori is less than 12 while $ilenethey are more than 12. Faegri and Iversen (1989)
reported thaDianthusand Silenehave less than 20 number of Pori. It indicates plogi is a constant character which
seems to be helpful at generic level. All the @odl are polypantoporate or periporate. Thin exiith weduced
columellae is a characteristic of primitive Angiesms. InDianthusand Sileneexine and columella is not reduced to

the extent to be considered as primitive featuti@ismgroup.

In Dianthus crinitus exine is very thick i.e. 5 — 6.25um with much pmoemt columella, so it is a specie
specific character. IID. jacquemontiipollen size is smaller than all other speciesifinthus It is noted that when
exine is thick, the diameter of Pori is smaller 2& — 3.75um il. anatolicus.n D. orientalisexine is thin with Pori

size 5 — 6um.

Exine thickness, pollen diameter, sculpturing and purface are same . angulatusand D. barbatusbut

there is a difference in diameter and number off which is less irD. barbatus as compared t®. angulatus.

In studies on the pollen morphology of Caryophylae Skvarla (1975), Skvarla and Nowicke (1976),
Nowicke and Skvarla (1977), Ghazanfar (1984), Arkad Inceoglu (1992) and Yildiz (1996a, 1996b, 200A002)
demonstrated that the pollen are usually of medsige ranging from 25 — 50um. The present studiesa#so in

agreement with their contention.

Mooreet. al.,(1997) and Yildiz (2001a, 2002) examined exineéSBM of different genera includingianthus
species. Their findings are in accordance withgiesent studies. Moormt. al., (1997) included Caryophyllaceae in

S. Sahreen et al., Studies on the pollen morphadgfye genus Dianthus (Caryophyllaceae) from Rakis
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polypantoporate group. In this group some of threxigs have maximum number of Pori i.e. up to 4Qrésent studies

maximum number of Pori is found i angulatus.e.10-11.

Dianthus barbatusand Silene species are characterized by thick tectum and sbpipes (Skvarla and
Nowicke, 1976). Pori number 7- 50 has been repdrtedany studies like Skvarla and Nowicke (1976)wicke and
Skvarla (1977), Ghazanfar (1984), Arkan and Inceodl992) and Yildiz (1996a, 1996b, 2000). Yildi2001b)
reported that number of pori is from 9 — 42 and ynaithe species have 10 — 20 pori while presamiss shows 8 —

9 pori in D. barbatus

Yildiz (2001b) observed that pollen diameteraf orientaliswas between 35 and 45um. Pori diameter was
between 4.5 and 5.5um. The distance between twiad@ed from 11 — 12um. The number of Pori rangech 14 —
17. The present studied has revealed that pollemeter ofD. orientalisis between 40 and 50um. Pori diameter was
between 5 and 6um. The distance between two Pagechfrom 10 — 12.5um. The number of Pori rangeth8 — 9.
However, in the present study the number of Poliess but there is no major difference between siualies, it

indicates a range of variation in number of pavinfrPakistan.

Since there has not been any palynological datélat@ on Dianthusin Pakistan, this investigation is
attempted to represent first reference on the stildpgameter of pollen, and Pori, thickness of exidistance between
two Pori, the number of pori, surface of pori amdlpturing of Dianthusand Silenewould be helpfulto understand

taxonomic position within Caryophyllaceae.
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Appendix I:Specimens oDianthus investigated from various areas of Pakistan

Sr. No. Taxon Locality Collector Vocher No.
1 Dianthus anatolicug Swat Mugqarrab Shah & 14074
Boiss. Dilawar
Swat Mugarrab Shah & 68515
Dilawar
Diamer M. Zubair & Khalid| 117253
Javed
Diamer M. N. Chaudary & 119262
Mugarrab Shah
Gilgit M. Fayyaz & Ahamad 118073
2 Dianthus angulatus Dir Mir Ajab Khan & Zawar| 115117
Royle Hussain
Gilgit Mir Ajab Khan & Zawar| 122033
Hussain
Gilgit Shazad & Ashraf 41049
Chitral Mugarrab Shah & 60075
Dilawar
Chitral Mugarrab Shah & 62445
Dilawar
3 Dianthus barbatus. Chitral Mugarrab Shah & 56746
Dilawar
Muzaffarabad Jan Muhammad 19529
Muzaffarabad Jan Muhammad 19528
4 Dianthus caryophyllus Rawalpinidi Dilawar, Khalid 108728
L.
Rawalpinidi Dilawar & Khalid 54418
5 Dianthus crinitusSm. Chitral Wali-ur-Rehman & 115135
Subhan
Chitral Wali-ur-Rehman & 115080
Subhan
Gilgit Wali-ur-Rehman &| 118916
Mugarrab Shah,
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Gilgit M. N. Chaudary &| 118915
Mugarrab Shah
Kohat Hafizullah & Dilawar 47505
Kohat Hafizullah & Dilawar 50379
Kurram Agency | Hafizullah & Ayaz 68502
Malakand Mir Ajab Khan & Zawar| 105459
Agency Hussain
Wagziristan M. Zubair & Saeed 115127
6 Dianthus  jacqumonti| Skardu M. N. Chaudary & 117259
Edgew Mugarrab Shah
Muzaffarabad Shazad Igbal & M.Ayaz 99126
Chitral Shazad Igbal & M.Ayaz 62452
Hazara Shazad & Ashraf 30638
Hazara Shaukat & Nisar 30558
Mansehra M. N. Chaudary &97414
Mugarrab Shah
7 Dianthus orientalis| Skardu Mir Ajab Khan & Afzal 64990
Adams.
Skardu Mir Ajab Khan & Nisar 65900
Skardu Mir Ajab Khan & Nisar 66858
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Abstract

This study is carried out in order to define ineatror deficient areas in Gaziantep city, situdtedurkey
Flora (Flora of Turkey and East Aegean Islands)yré&x names and checked registrations are mentionge: study.
At the end of the research; 28 different and 118l tarea names and localizations are defined. Tefired place's

correct names are stated.
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Turkiye florasinda (Flora of Turkey) Gaziantep'ten bildirilen lokalitelerin glincellenmesi ve yapilan azi

degisiklikler
Ozet

Bu calsma, Tirkiye Florasinda (Flora of Turkey and Easgeéen Islands) verilmiolan Gaziantep iline ait
hatali veya eksik yer isimlerinin belirlenmesi amytec yapiimstir. Belirlenen kayitlarin dégru isim ve kare kayitlari
verilmistir. Calisma sonunda, 28 farkli, toplam 116 yer adi ve ld&abspit edilmitir. Belirlenen yer isimlerinin dgru
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1. Giris

Flora of Turkey and Eagean Islands (Turkiye FIQreiH. Davis editorlgiiinde 1965-1985 yillari arasindaki
yirmi yilik stirede 9 cilt olarak yayinlangtir (Davis, 1985). Ciltlerin yayinlanmasindan somndaya c¢ikan yeni
bulgularin da eklenmesiyle 1988 yilinda 10. ciltviBavd. (1988), 2000 yilinda ise 11. cilt Guner,y@000) ek ciltler

olarak yayinlannstir.

Tlrkiye Florasi adli eserde bitkiler verilirken féya anahtarlari, familya betimleri, cins anahtaslains
betimleri, tir anahtarlari, tir betimleri Tarkiyeki yayilslar verilmis, bu bilgilerden sonra bitkinin kisaca
yeryuzindeki yayih, fitocografik 6zelligi, endemizim durumu ve bitkinin taksonomik yorumaryalir (Erik ve
Tarikahya, 2004).

Bu bitkilerin Turkiye'deki yayilglari verilirken, Turkiye Florasinin hazirlar@iyillardaki sehir, kasaba, koy,
mevkii isimleri, bazen o yerlerin mitolojik isimlieile verilmistir. Yabanci argtiricilar bazi kayitlarn telaffuzekli ile

yazdiklarindan bazi yer isimleri aglemaz hale gelnsi bazen yer ismindeki harfler farkli verilgtir.

Bu durum ceitli karisikliklara sebep olmaktadir. Guniumuzde bu isimlebingcogunun kullaniimamasi
nedeniyle floristik cabma yapan asturicilar, eserde verilmiolan bu kayitlari bulmakta zorlanmakta ve bitkileasi|
lokalitelerine ulgamamaktadirlar. Gaziantep, P.H. Davis’in Turkiyergsi'nda verdi grid kareleme sistemine goére
C6 karesi icerisinde bulunmaktadifekil 1). Yerli ve yabanci bircok agarici Gaziantep'te Tirkiye Florasi

kayitlarindaki yer isimlerini bulmada zorlanmaktadi

ﬁ@\ "
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Sekil 1: Grid kareleme sistemine gore Gaziantepiitasi.

Bu konu ile ilgili bolgesel ya da ulusal bir gahaya rastlanmartir. Bu makale benzer catnalara bir kaynak

olacaktir. Aratirmacilarin lokalite bulma ile ilgili karlastigi sorunlar Gaziantep ili icin ortadan kalkacakiitirkiye
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Floras’'ndaki (Flora of Turkey) Gaziantep lokalitgler isimlerinin ginimuzdeki adlarini belirlemele wapilan

yanlghklari dizeltmek bu alanda cgiina yapan yerli ve yabanci anaicilara yardimci olacaktir.

2. Materyal ve yontem

Bu calsmanin materyalini Tirkiye Florasi adli eserde Gatep ilinden bildirilen eski lokalite isimleri
olusturmaktadir. Bu ¢cagma icgin, Turkiye Floras’’'nin ilk 10 cildi taranardRaziantep lokaliteli bitki tdrleri tespit
edilmis, kayitlar belirlenmitir. Eski ve yeni haritalardan Anonymous, (1999%u€lu vd., (2005), Post (1932)'den
istifade edilerek ve yore halkindan sorulmak syhetiokalitenin eski ve yeni isimleri tespit edilgtir. Bu calsmaya

Tuarkiye Florasinin 11. cildi yeni veriler icegiinden dolay! dahil edilmenrgtir.

3. Bulgular

Belirlenen lokalitelerin Flora of Turkey adli eserderilis sekilleri ile birlikte, duzeltiimi sekleri beraberce

asagida verilmitir.

1- Zeukir isimli kayitlar:

Astragalus leporinugoiss. var. fhirsutus(Post) Ponert
C6 GaziantepZeukir, 1000 mBalls 823

Burada kayitta gecen Zeukir ismi, Gaziantep'in $iatla vesehir merkezine 6 km. uzaklikta, Burc¢ kasabasi yolu

Uzerinde bulunan eski adi ZevkilanDurantas Koyiini belirtmektedir.

2- Balkis, Bal kuz isimli kayitlar:

- Astragalus balkisensiSirj. & Rech. f. Type: [Turkey C6 Gaziantephlkis, 400 m, April 1907, Haradjian
1036 (G). Endemic; Ir.-Tur. Element?

- Astragalus russelijSoland.] C6 GazianteRalkis, 400 m,Haradj. 970

- Stellaria medigL.) Vill. subsp.mediaC6 GaziantepBal Kuz nr. Birecik, 400 m, Harad}.1027

- Stellaria mediglL.) Vill. subsp.pallida (Dumort.) Aschers & Graebn. C6 GaziantBal Kuz nr. Birecik, 400
m, Haradj. 978

- Holosteum umbellaturh. subsp.tenerrimum(Boiss.) Greuter & Burdet C6 Gaziantdpalkus (Belkis), 400
m, Haradj. 1015

- Geranium dissectun. C6 GaziantepBalkis, Haradj 976

- Erodium gruinumTen. C6 GaziantefBelkis, 400 m, Haradj 961.

- Arnebia decumberi§untze C6 GaziantefBelkis, 400 m, Haradj. 994, 995.

- Lycium shawii Roem. & Schuliar. leptophyllum(Dunal) Tackholm & Boulosex A.Baytop C6 Gaziantep:
Balkis, nr Birecik, 400 m, Haradj. 984.
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Balkis veya Balkus kaydi, Gaziantep’ in Nizip ilges bl Belkis kdyl ve cevresidir. Koy Firat nehri
kiyisina ¢ok yakin olup, Belkis harabeleri (Zeugmdjyla bilinmektedir. Zeugma antik kentinin buykismi (Belkis

kdyune ait araziler) baraj sulari altinda katmn

3- Kurd Da. isimli kayitlar:

- Astragalus oocephaluBoiss. subspocephalus6 Hatay/Gaziantegurd Da., G. Post

- Vicia michauxiiSprengel varstenophyllaBoiss. C6 Hatay/Gazianteldurd Da., Haradj. 930.

- Lathyrus marmoratuBoiss.& Balansaex Boiss.C6 GaziantepKurd Da., 1300-1700 miHaradj. 1108

- Tulipa sintenisiiBaker C6 Gaziantefkurt Da., Gaziantep to Fevzipa, 1370 m, Balls 2171

- Fritillaria viridiflora Post C6 Gaziantegurd Da., Haradj. 1132

- Silene ampullatd8oiss. C6 Gaziantekurd Da., 1300- 1700 m, Haradj. 1171

- Silene fuscatdink ex Brot. C6 Gaziantep/ Hatalgurd Da., 1300- 1700 m, Haradj. 1077.

- Acer monspessulanum subsp.microphyllum(Boiss.) Bornm. C6 Gaziantep: Gaziantep to Fewaipéurd
Da.,Balls. 2172

- Rhamnus punctatiBoiss. varpunctatusCé GaziantepKurd Da., 1300-1700 m, Haradj. 1102.

- Orthurus heterocarpufBoiss.) Juz. C6 Gazianteiurt Da ., 1036 m, Haradj. 3928

- Grammosciadium daucoid&C. C6 Gaziantefurd Da., 1200-1530 m, Haradj. 1170

- Scaligeria hermoni®ost. C6 Hatay/Gazianteldurd Da., G. Post.

- Johrenia porteriPost ex Boiss. C6 Hatay/Gaziant&urt Da ., Hb. Post.

- Johrenia dichotom®C. subspdichotomaC6 Hatay/Gaziantegurt Da ., anon.

- Ferulago kurdicaPost Type: [Turkey C6 Gaziantep/Syria] in mokited Dagh, Post.

- Scabiosa kurdic®ost. Type: [Turkey C6 Hatay/Gaziantéq]rd Dagh Syriae borealis; ix 1891, G.E. Post.

- Onosma bornmuelleftdausskn.& Bornm. C6 Gaziantep: Gaziantep to Fevzipakurd Da., 1220 m, Balls
2175

Florada belirtilen Kurd Da., kaydi, Kurt Baolup bu isim giinimuzde kullaniimamaktadir. Bg,daaziantep Nurda

ilcesinden bglayarak kismen Osmaniye Bahce ilgesine girintilapip cikan ve Hatay'in Hassa ilgcesi yakinlarinda
Amanoslarla (Nur Dglar) birlesen, Gaziantep’te Gavur Ba Nurdas olarak bilinen dg silsilesini ifade etmektedir.
Bu dag, G. E. Post tarafindan hazirlanan Filistin Flarelaki Post (1932) haritada da belirtiimektedir.

4- Ak Da. isimli kayitlar:

- Astragalus lineatusam. var. lineatus C6 Gaziantejk Da., Aucher1358

- Alyssum filiformeNyar. C6 GaziantefAk Da., nr. Gaziantep, Aucher 266

Ak Da. Kaydi, Gaziantep- Adana karayolu tzerindeiban Gaziantep’e 50 km. uzakhktaki Akyakisimli 1150

rakimli tepenin adidir.

5- Birecik Ciftlik, Biredjik, Tschiflik isimli kayitla r:

- Lathyrus sativus.. C6 GaziantepBirecik, Ciftlik , Sint. 1988:267

- Artemisia herba-alb#sso C6 Gaziantefirecik, Sint. 1888:1417

- Centaurea rigidaWilld. C6/7 Gaziantep/UrfaBiredjik, nr Tschiflik , Sint.1888:526

- Rhagadiolus hamosyBoiss. & Hausskn.) Kupicha C6 Gaziantep/Uifachiftlik (Ciftli gi), Sint.1888:437
Bu kayitta belirtilen Birecik ve CiftlikSanhurfa iline bglidir ve Birecik'in kuzeyinde, Birecik’e 6 km. uzhkta

olan bir kéydur.
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6- Kefre, Biredjik Kefrik isimli kayitlar:

- Trigonella foenum-graecui. C6 GaziantepBirecik, Kefre, Sint1888:564

- Anthemis scariosBoiss. C6 Gaziantefiredjik Kefrik (Kefre), Sint. 1888:347

- Gundelia tournefortil.var.armataFreyn &Sint.C6 GaziantepKefre nr Birecik , Sint. 1888:607

- Allium aschersonianuBarbey C6 Gaziantep: Biredjik (Birecik), Kefre (Kefrik), Sint. 1888:607

- Gypsophyla pilosédudsonC6 Urfa: Birecik,Kefre, Sint. 1888:627

- Tordylium aegyptiacurfL.) Poir. C7 Urfa:Birecik, Kefre, Sint. 1888:319

Birecik Kefre (Kefrik) kaydi,_Suboylkoyunin eski adi olup, Firat nehri kenarindaki i@atep/ Nizip ilgesine
bagli bir kéydir. Dgru kayit C7Sanliurfa olmahdir.

7- Soff Da., Ssoff Da., Sofu Da., Suf Da. isimli kayatr:

- Centaurea haussknechtioiss. Lectotype: [Turkey C6 Gaziantep] in graminois caéés montisSsoffdagh
(Sof Da.)Syriae borealis, 1070 m, 27 vi 1865, HausskneBhis¢. G JE W) S. Anatolia.

- Eremostachys moluccelloidBsingeC6 GaziantepSoff Da. (Suf Da.) Haussknecht.

- Nepeta glomeratdontbr. & Auch.C6 GaziantepSsof (Suf) Da.Hausskn.

- Himantoglossum affin8chltr.C6 GaziantepSsof Dagh (Suf Da.)Hausskn. (syntype)

- Carex hordeistichhoVill. C6 GaziantepSsoffdagh (Suf Da.),L500 m, 27 vi 1865, Hausskn.

- Piptatherum holciforméRoem. & Schult. subspongiglume(Hausskn.) vatongiglumeC6 GaziantepSsoff
Da. 1250 m, Hausskn. 953

- Galium cappadocicurBoiss. C6 Gaziantef®ofu Da.,1450-1500 m, Ekim 3742

- Lycopus europaeus. C6 Hatay:Soph Dagh (Suf Da.)457-1220 m, Haradj. 4543

- Hypericum olivieri(Spach) BoissC6 Marg: Soff Da.,1050 m, 27 vi 1865, Hausskn. 945

- Hedysarum pogonocarpuBboiss. C6 HataySoff (Suf) Da, Hausskn.

- Alyssum muraléNaldst. & Kit. var.haradjianii (Rech.) DudleyC6 Hatay:Soff Dagh (Suf Da.)1106 m,
Hausskn. 910

- Bidens tripartitaL. C6 GaziantepSof Da.,Sakc¢agdz (Sakavi) to Oljou, Haradj. 4545.

- Crucinella macrostachy8oiss.C6 AdiyamansSoffdagh (Suf Da.), Cyrrhe 28 vi 1865, Hausskn.

- Paronychia kurdiceBoiss. subsgkurdicavar. hausskinechtiChaudriCé Mara: Syr. Bor. Mt. Saff Dagh, 27
vi 1865, Haussknecht (holo. JE)

- Hypericum helianthemoidd3oiss.C6 Mara: Soff Da.,1050 m, 27 vi 1865, Hausskn.

- Althaea officinalisL.C6 Marg: Soff Da, 500-1000 m, Haradj. 4546

- Grammociadium pterocarpuBoiss.C6 GaziantepSuf Da.,1219 m, Hausskn.

- Heptaptera anisopter@DC.) TutinC6 GaziantepSsoffdaghabove Aintab (Gaziantep), 900 m, Hausskn.

- Ferulago bracteataBoiss. & Hausskn.ex Boiss.Syntypes: [TurkeyC6 Adiyaman] in rupibus calcareis
montis Ssoffdagh (Suf Da.)supra Behesne (Besni, 1500-1600 m, 27 vi 1863.)(ck ix 1865 (c.fl.)
Haussknecht (G).

- Peucedanum junceu(Boiss.) Mouterd€6 Hatay:Suf Da.,28 vi 1865, Haussknecht (BM)

- Onosma albo-roseunfrisch. & Mey. subspalbo-roseumvar. macrocarpumBornm. Type: [Turkey C6
Gaziantep] in mont&offdagh (Sof Da.)c. 1300 m, 28 vi 1865, Haussknecht (holo. JE.).
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Soffdgsh, Suf Da., Soff Da. kayitlari, C6 Hatay, C6 Adiyam C6 Marg olarak verilmitir. Bu kayitlar,
Gaziantep’e 32 km. uzaklikta olan ve Gaziantep -ardyolu Uzerinde bulunan Sof $ar belirtmektedir.

Dogrusu C6 Gaziantep: Sof Redir.

8- Tandir kdyu isimli kayit:
- Inula graveolengL.) Jacg. C6 HatayTandir kdyu to Islahiye, Amanus Da., 800 m, Akman 3060 (HbbHu
Mor. )
Bu kayitta belirtilen Tandir Koyii, Gaziantep’islahiye ilcesine bzidir. Kayitta C6 Hatay olarak verilitir.
Dogru Kayit C6 Gaziantep'tir.

9- Rum Kala isimli kayitlar:

- Anthemis haussknechBioiss. & ReutC6 Gaziantep: S.E. of Karapinar, Birand & M. Zoha®$ Urfa:Rum
Kalaa (Halfeti), Sint. 1888:339

- Scilla mesopotamic&petalype: [Turkey C6 UrfaRum-Kala'a (Halfeti), in parietibus rupium ad Euphratem,
21 iii 1888, sintenis 180 (holo. WU, iso. E G, LIEIM), asS. cernuaDelar.

- Tulipa aleppensiBoiss. ex RegeC7 Urfa:Rum Kala’a (Halfeti), Sint. 1888:415

- Ranunculus damascenBsiss. & Gaill.C6 Urfa;:Rum Kala, Euphrates nr. Kalfatli, Sint. 329

- Linum pubesceng/illd. ex Schult. C6 UrfaRum Kala'a Sint. 1888:268

- Amygdalus arabic®livier C6 Urfa:Rum Kala, by the Euphrates, Sint. 1889:276

- Valerianella achinatgL.) DC. C6 Urfa:Rum Kala’a Sint. 1888:289

- Anchusa strigos§Soland.]C6 Urfa:Rum Kala’a Sint. 1888:365

C6 Urfa: Rum Kalaa (Halfeti) kayith lokalite, Garitep Yavuzeli ilgesi, Kasaba kdyld sinirlari icikidRum

Kale'dir. Yavuzeli ilgesinin dgusunda 30 km. uzakliktadir. B kayit, C6 Gaziantep'tir

10- Kizilhisardere isimli kayitlar:
- Achillea wilhelmsiiK. KochC6 Gaziantep. 25 km. from GazianteKiailhisardere, 750 m,D. 28028!

Bu kayit, Gaziantep- Kilis yolu Gizerinde bulunangiitikizilhisar kdyl kenarindan gecen yol gtizergahidi

11- Akher Da. isimli kayitlar:

- Cirsium lappaceun(Bieb.) Fischer subspnatolicumPetrakC6 GaziantepAkher (Ahir) Da ., Hausskn.

- Cirsium leuconeururBoiss. & Heldr.C6 GaziantepAkher (Ahir) Da ., G. Post

Bu kayitta belirtlen Ahir Dgi Kahramanmarail sinirlari icerisinde bulunmaktadir. Bu sebeple kayit ger

bitkinin toplandg! yer Ahir d&! ise C6 Kahramanmayalmasi gerekmektedir.

12- Telhdylh, telhlyuk isimli kayitlar:
- Centaurea triumfettiAll. C6 GaziantepTelhiylh between Gaziantep and Pazarcik, 8027811
- Vulpia unilateralis(L.) StaceC6 GaziantepTelhuyik, between Gaziantep and Pazarcik, 800 m, D. 27805
- Ranunculus millefoliugSoland.] subspmillefolius C6 GaziantepTelhtyik, between Gaziantep and Pazarcik,
800 m, D. 27812
Telhllyih ve Telhlyik kaydi, Gaziantep - K.Margolu Uzerinde bulunan, Gaziantep’e 17 km. uzadhkt
Telhllyuk koyuaddr.

13- Keysun isimli kayitlar:
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- Picris kotschyBoiss.C6 GaziantepKeysunto Gaziantep, Ball2346

- Orobanche crenat&ell. C6 GaziantepKara Jeucru (Keysun), 760 m, Balls 2251

- Ranunculus asiaticuls. C6 Gaziantep: Gaziantep k&rsun nr. Besni, Balls 2248

- Alcea apterocarpdoiss.C6 GaziantepKeysun, 900 m, Balls 2331

- Alcea hohenackeBoiss.C6 GaziantepKeysunto Gaziantep, 800 m, Balls, 2341

- Amygdalus arabic®livier C6 GaziantepKara jeucru to Keysun, Balls 783

- Campanula retrorsd.abill. C6 GaziantepKeysun, Besne (Besni) to Gaziantep, 690 m, Balls, 2334

- Ranunculus cornutuBoiss. C6 GaziantepTehaj subetweerKeysun and Gaziantep, Balls 2344

- Orchis coriophoral. C6 GaziantepKarasu, betweerKaysun and Gaziantep, 640 m, Balls 2339

Keysun, Adiyamanin Besni ilcesineghaCakirhoytik beldesinin eski adidir. Cakirhoyidtdesi, Besni'ye 30 km
uzaklikta bir beldedir. Dgru kayit C6 Adiyaman olmalidir.

14- Guintepe isimli kayitlar:
- Orobanche nan&loe ex BeclkC6 Gaziantep: Gaziantep Bezne, Guintepe 730 m, Balls 2237
- Consolida axilliflora(DC.) R.SchrodingerC6 GaziantepGuintepe to Besnj 670 m, Balls 2243
- Silene crassipeBenzl.C6 GaziantepGuintepe, 700 m, Balls 2240
Bu kayitlar Adiyaman ili Besni ilgesine gladir. Dogru kayitlarin C6 Adiyaman olmasi gerekmektedir.

16- Kergiguin Da. isimli kayitlar:
- Globularia orientalisL. C6 GaziantepKercigiin Da., Hausskn. (fide Schwarz).

Bu kayitta gegen Kergigiin Da., Gazian§ghinbey ilcesine 11 km uzakliktaki Gefici koyu tepelikleridir.

17- Tullup isimli kayitlar:

- Stachys pumil§Soland.]C6 GaziantepTullup, 610 m, 27 vi 1865, Hausskn.

- Thymelaea aucheMeisn.C6 Gaziantep: nfullu, Aintab (Gaziantep), 305 &610 m, 23 vi 1865, H&uss

- Galium verunL. subspverumC6 GaziantepTullup, 600 m, 27 vi 1865, Hausskn.

- Paronychia imbricate Boiss. & HaussKrype: [Turkey C6 Gaziantep] in fissures rupium ealadTullup,
prope Aintab, Syr. Bor., Haussknecht (holo. G &)

- Schrophularia xylorrhizaBoiss.C6 GaziantepTullup, 23 vi 1865, Haussknecht

Tullup kaydi, Doliche antik kentinin bulungu Gaziantep’e 11 km. uzakliktaki Duluk kéyl ve gsidir.

18- Duldul Baba isimli kayitlar:
- Allium pallensL. subsp.pallensC6 Gaziantep: mtDildul Baba nr Gaziantep, 915- 1220 m, Haradj. 1385!
Vali nr Gaziantep, 17 vi 1865, Hausskn.

Bu kayit Gaziantep’e 8 km. uzakliktaki mesire yaarak kullanilan Diliikbaba ormanidir.

19- Yonas isimli kayitlar:

- Allium brevicauleBoiss. & BalansaC6 GaziantepYonas nr Euphrates 25 km E. of Gaziantep, 610 m,
Haradj. 2556

- Muscari discolorBoiss. & Hausskn.ex Boiss.C6 GaziantepYonas nr. Euphrates 25 km E. of Aintab
(Gaziantep), 900 m, Haradj. 1759

- Crocusbiflorus Mill. subsppseudonubigen®.MathewC6 GaziantepYonas 25 km E. of Gaziantep, 1000
m, Haradj. 1758
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- Crocus graveolenBoiss. & ReutC6 GaziantepYonas, 25 km E. of Gaziantep, 650 m, Haradj. 1281
- Alyssum aureurBoiss.C6 GaziantepYonas 900 m, Haradj. 1770b
- Erophilavernasubspverna(L.) ChevallC6 GaziantepYonas 2000 m, Haradj. 1775

- Chorispora syriacaBoiss.C6 GaziantepYonas, 1000 m, Haradj. 1783

- Hesperis pulmonarioideBoiss.& Dvorak C6 Gaziantep: Gaziantep Posgnas 1000 m, Haradj. 1790
- Chrysocamela velutingDC.) Boiss.C6 GaziantepYonas Haradj. 1750

- Minuartia pictaBornm.C6 GaziantepYonason R. Firat, 25 km E of Gaziantep, 610 m, Haradg82

- Geranium mollesubspmolleL. C6 GaziantepYonas 25 km E of Gaziantep, Haradj. 1779

Yonas kaydi, Gaziantep Karkapilcesine bgli Yarimca koyu civaridir. Yonas, bdlgenin mitolojsmidir.

20- Djebel Taken isimli kayitlar:
- Loliolum subulatun{Banks & Sol.) EigC6 Gaziantep/UrfaBirecik, Djebel Taken, Sint. 1888:1634
- Gentiana olivieriGriseb.C6 GaziantepJebel Taken nr Birecik, Sint. 1888:371

Bu yer, Birecik yakinlarinda bulunan Tuten koyuei#deridir.

21- Halfeti isimli kayitlar:
- Cynosurus effusdsnk C6 GaziantepN.W. of Halfeti, W. bank of Euphrates, 500 m, sorger 80-30-5

Halfeti, Sanliurfa iline bgli olan bir ilgedir.Sanhurfa’nin Birecik ilgesi kuzeyinde yer almaktadDogru kayit C7

Sanliurfa olmahdir.

22- Kegicibolugu isimli kayit:
- Pistacia veraL. C6 GaziantepKecicibolugi, 800 m, Oriimcek (ISTO 3963)

Bu isimde bir kayda rastlanamaim.

23- Melikhauli isimli kayit:
- Papaver syriacunBoiss. & BlancheC6 Gaziantepislahiye, Melikhauli, 400 m, Brown 266

Bu isimde bir kayda rastlanamagtm.

24- Arasinda isimli kayit:
- Bombycilaena erectfl..) Smoljan C6 Gaziantegirasinda, c. 1200 mBalls 894.

Boyle bir yer adi bulunamastir.

25- Hassan oghlu isimli kayit:
- Tanacetum niten@oiss. & Noe) GriersoR6 GaziantepHassan Oghlu (Cingife),1675 mKotschyl14

Gaziantep, Araban ilgesi Hasaho kdyudir. Gaziantepehir merkezine 72 km uzakhktadir.

26- Halibas isimli kayit:

- Ajuga chamaepity$lL.) Schreber subspechingeri(M. Bilik) P.H. DavisC6 Marg/Gaziantep Halibas, 33
km N.E. of Gaziantep

Halibas kaydi, Gaziantep'in Yavuzeli ilcesine g@iaHalilbas koyudir. Gaziantep’e uzakgh30 km'dir.

27- Haral isimli kayit:
- Euphorbia petiolatdgSoland] C6 Gaziantepiaral to Gaziantep, c. 450 m, M. Zohary 139
Haral, Gaziantep guzeli ilcesine bgli Doganpinarkdyinun eski adidir. Gaziantep’e 25 km. uzakliktad
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28- Saback (Sabar) isimli kayitlar:
- Allium schubertiizucc.C6 GaziantepSaback (Sabar) Hausskn.
Sabar koyi, bugin Kilis ili sinirlar icerisinde IRl ilgesine bal Uzumlu koyudur. Sabar eski adidir. §a

kayit C6 Kilis olmalidir.

29- Besg6z isimli kayitlar:
- Poa supineschradeC6 GaziantepBesgdz,Birand & M. Zohary 2528
Besgdz,Sahinbey ilgesine ki bir koydir. Gaziantep'in giineyinde yer alip 49 knesafededir.

4. Sonuglar ve tartsma

Arastirma bulgularinin incelenmesi sonucunda, Tirkiyardsi’'nin 1-9 ve 10. ciltlerinde lokalite bilgiiein
84 adet C6 Gaziantep, 4 adet C6 Makaadet C6 Adiyaman, 5 adet C6 Hatay, 2 adet G&, Uradet C6 Urfa, 6 adet
C6 Hatay/Gaziantep, 1 adet C6 Gaziantep/Hatay,e3 @8 Gaziantep/Urfa, 1 adet C6 Mgfaziantep, 1 adet C6
Gaziantep / Syria olmak Uzere toplam 116 adet yamlya eksik yazilmgiyer isimleri belirlenmitir. Yer isimlerinin
5'inin yerin eski adi oldgu, 47'sinin yanlg yazim oldgu tespit edilmjtir. Yer isimlerinin grid kare sistemine gére de

lokalitesi yanlg olan 42 adet yer adi belirlengtir.

Konu ile ilgili herhangi bir cabma yoktur. Bu yer isimlerinin (bitki adresleri) glmlarinin verilmesi, bu
alanda ¢cabma yapan asgdiricilara biyik kolayliklar sayacak ve bitki adreslerine, dolayisiyla bitkiletaha kolay
ulagilacaktir.
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Anatomical and palynological studies on economicallimportant Peganum harmala L. (Zygophyllaceae)
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Abstract

The genusPeganumL. (Zygophyllaceae) is comprised of five specieg @f which is found in Turkey. As
much as it is used in Anatolia in cosmetics proiductit is particularly used as a fumigaht.this study, the anatomical
properties of the specid®ganum harmalé., of the Zygophyllaceae family were studied irtadle The plant has a
woody root anatomy and the stem is herbaceouslelfiégs amphistomatic.

In this study, the detailed morphological structof¢he pollen of the taxoR. harmalal. was observed under
light microscope for the first time. The resultstbé light microscope investigation revealed ttret pollens ofP.
harmalataxon were tricolporatél'he exine is striate-rugulate.

Key words: Peganum harmalaAnatomy, Pollen morphology, Light microscope, Turke

0

Ekonomik olarak 6nemli Peganum harmala L. (Zygophyllaceae) lizerinde anatomik ve palinoldk calismalar
Ozet

Peganuni. cinsi (Zygophyllaceae) Diinyada 5 turdensataktadir, bunlardan biri Turkiye'de bulunmaktadir.
Anadolu’da kozmetik Uretiminde oldu kadar 6zellikle fumigant olarak kullaniimaktadBu galsmada,Peganum
harmala L. (Zygophyllaceae)'nin anatomik 6zellikleri aynintolarak incelenmitir. Bitki odunsu kdk anatomisine
sahiptir, gbvde otsudur. Yaprak amfistomatiktir.

Bu calsmadaP. harmalal. taksonunun ayrintili polen morfolojik yapigik mikroskobu altinda ilk kez
incelenmgtir. Isik mikroskobu inceleme sonuclaR. harmala taksonunun poleninin trikolporat olgunu ortaya
koymustur. Ekzin striat-rugulat’tir.

Anahtar kelimeler: Peganum harmalanatomi, Polen morfoloji,sik mikroskobu, Turkiye.
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1. Introduction

The genusPeganumL. (Zygophyllaceae) is comprised of five speciese @f which is found in
Turkey. As much as it is used in Anatolia in cososeproduction, it is particularly used as a funmigéStandley and
Williams, 1987).

Due to the absence of ametailed anatomical and palynological studies, phesent study was

undertaken to provide a detailed account of thecmmiaal and palynological characters”afharmalal. in Turkey.

2. Materials and methods

The specied. harmalal. was collected from Emirga(Afyon) and its environs for use in the stud33
Emirdaz: Yenikdy, near the village, grassy limestone si@9 04’ 23.6"-031° 28’ 24.1", 780m, 26.06.2006, OUFE
13413.1n order to ensure a methodical study of the malt@itained, herbarium samples were prepared amddsat
the Esksehir Osmangazi University Herbarium (OUFE 13413 the anatomical study of the root, the stem aad |
were fixed in 70 % alcohol. From the Herbarium skanfhe detailed morphological characteristicshef $pecies were
established and pollen preparation arrangements @raployed according to the designated specieshE@natomical
investigations, samples were removed from the alcdioth manually and by scalpel. The Prior markeasw
investigated under light microscope and microscppetographs were taken with a Spot In-SIGHT ColDigital
camera and an Olympus type microscope. A varietipofidation anatomical books and previously coreldictudies
were used as sources for identification of the tp{ietcalfe & Chalk, 1972; Esau, 1967; Fahn, 198Z¢rgiicii ve ark.
1991; Ozérgiici, 1993; Yentir, 1995).

The pollen samples were obtained from dried plafisnd at the Osmangazi University Science Faculty,
Department of Biology's Herbarium. The pollen masfdgy of the taxon in the study was investigated ligit
microscope. Faegri and lversen’'s (1975) terminolégry the names of the exine layers were used. & lidht
microscope investigations, the pollen obtained fritve samples were set according to the methodreyapation
described by Wodehouse (1935). The Prior markethefpollen investigation was conducted by light noscope.
Apochromatic oil immersion objective (x100) and roimetric ocular (x10) were used. One space on tiseometric
rule used was calculated to beguh. Pollen measurements of the taxon for P and E wenducted until the Gaussian
curve was obtained. Prepared according to the rdegineen by Wodehouse (1935), the exine and intinekhess
pertaining to taxon is to be measured a minimum206fand a maximum of 50 times. From these obtained

measurements, a natural mathematical mean is eldtain

Identification and pollen count was achieved. Far tounts, a x10 ocullar, and x10 and x40 planabibjes
were used; for the purpose of identification, a0O® plan oil-immersion objective was used. Pollegntification and
count was obtained through Prior binocular micrggcol he spacing between each ocular micrometerOaggum.
Microphotographs were taken at the Osmangazi UsityeScience Faculty, Department of Biology by SpeSIGHT
Color Digital camera and an Olympus type microscdpge photograph dimensions were 10 um, 25 um a6dumn.
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Information from a variety of foundation palynologl books and previously conducted studies weremmfaom for
identification of the pollens, (Wodehouse, 1935]tHran et al. 1954; Pokrovskaia, 1958; Kupriano@g51 Erdtman,
1966; Erdtman, 1969; Kapp, 1968; Agtue ark. 1971; Charpin et al. 1974; Faegri andderr 1975; Moore et al.
1991; Pehlivan, 1995).

3. Results

3.1. Anatomical Features

For the anatomical investigations, samples werertdiom the plants’ root, stem, and leaves.

3.1.1. Root

Due to the longevity of the plant, epiderma tisbiael taken root on the very outer surface (FigureThp
cortex covers a very small area, and underneathritfteshaped scleranchyma and this encompassegrntie
transporter bunch to the scleranchyma. The ringthefscleranchyma perform the plant’s endurancerasigtance
functions against external influences. Following tithe transporter sheaf is situated from themyle the root and is
filled with root xylem components. Two differenhgs can be distinguished in the xylem. Situatetheroutside of the
xylem is an even thinner cell wall made up of a lsniaternal dense wall and larger parenchyma céfighe cross-
section captured, we could vaguely pick out theopil scattered between the scleranchyma rings anctlem,
constituted by 2-3 layer cells.

)
)
- ¥
o.‘v:-’;”r .

Figure 1. Cross-section of the rootRéganum harmal&. (Key: e: epidermisgc: cortex,x: xylem, p: phloem,pt: pith.)
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3.1.2. Stem

Going past the epiderma tissue that had takenomttie very outer surface, we find the 5-6 celts thake up
the parenchymatic cortex. After the cortex, they+shaped schlerancymatic cells are situated inhpatcThe space
covered between the schlerancymatic cells and ythenxis very small, and there is hardly any selectphloem.
Following this, there is a wide space covered lbghe, tracheid, and xylem parenchyma and betwesse thn the
insular space, we can uncover xylem scleranchynogated in the pith, and covering a wide spacehés dtem

parenchymatic (Figure 2).

3.1.3. Leaf

The leaf is the most outward thick cuticle; a ramdespidermis can be found on the underside (Fig)re
Epidermis cells can be observed at different sizhs. contour of the chloranchyma cells cannot slyedistinguished
in the mesophyll tissue. The leaf is amphistomafice plant has an amaryllis, a mesomorph and aytisotype
stomata. The leaf's central vascular transporteoimposed of the phloem bundle and the xylem,iasituated in a
spot above the external 1-2 cell layers and themy{Figure 3-5). The xylem is composed from traghd tracheids
and covers a wide space. After the xylem, 1-2 Eydrschleranchymatic cells can be observed andamefind a
division directly beneath the parenchymatic tissitee occurrence of sheaf clusters from the trarispawundle of the

parenchymatic cells is typical.

Figure 2. Cross-section of the stenRafganum harmal&. Key: e: epidermisgc: cortex,x: xylem, p: phloem,pt: pith.
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Figure 3. Cross-section of leaf BEganum harmald. (Key: e: epidermisc: chloranchymap: parenchymayb: vascular bundles:

stomata)
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Figure 4. Upper surface section of leaP&fganum harmal&.  Figure 5. Lower surface section of leaP&ganum harmala.

(Key: e: epidermis s: stomata.) (Keyr:epidermis s: stomata.)

3.2. Pollen Morphology Studies

Pollens ofP. harmalaL. are suboblate-subprolate and tricolporate, PYE6 (N). Ornamentation is striate-
rugulate. Exine 1.2 um (N) (Figure 6-7, Table 1).
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&
Figure 6. Pollen microphotography BEganum harmala.., Figure 7. Pollen microphotographyR&ganum harmala.,
Polar view of a non acetolysed pollen in Light rogrope. Equatorial view of a noatalysed pollen in Light microscope.
Table 1. Morphometrical ParametersRefganum harmal&. (N)
E L Clg Clt Plg PIt T Exine | Intine
P (um) P/E
(um) (um) | (um) | (um) | (um) | (um) | (Lm) | (um) [ (um)
M 20,56 | 19,28 15,12 1592 7,04 10,66 9,09 4,04 1,2 78 Q,

S 1,09 0,74|106| 083 154 120 217 1,40 O0O/9 0,4 0{24

Var. | 22-19 | 20-18 16-14| 18-13] 9-5| 13-} 116 5-3 1,51 1-05

AbbreviationsN: Non acetolysed pollen (LM), P: Polar axis, Eugtprial axis, L: Equatorial countour diameter\pocolpium, clg: Length of the

colpus, clt: Width of the colpus, M: Mean, S: Stardideviations, Var: Variation.

4. Discussion and conclusions

In transverse cross-sections of the upper roctiritbe seen from the composition of the cortexcsira and
periderm during anatomic observations that secgndeowth is a result of the plant's long-existenthis point has
been stressed in literature related to the sulfMetcalfe & Chalk, 1972; Esau, 1967; Fahn, 19676/@Qicii, ve ark.
1991; Ozorgiicl, 1993; Yentir, 1995). The plant igaih terms of protection, durability, and resigta against

external effects in the ring-shaped vascular bundfehe surrounding scleranchyma (Ozorgiicii vel81).

It is important for the plant that there is the stahce of chloranchyma as a typical response to the
photosynthetic property of the stem. In this wémg éffect of photosynthesis on the leaf as wethasstem is increased
(Fahn, 1967). Past the chloranchyma are situatagleat of bulk cells and ring shaped starch sheahedath the starch

sheaf, schleranchymatic cell clusters can be sepatches. The stems of the studied species yi@hd@nation on the

0. Koyuncu et al., Anatomical and palynologicaldsés on economically important Peganum harmalgZigophyllaceae)



114 Biological Diversity and Conservation + 1 (2008)

plant’s resistance and support against externa@cesff Hardly any selective phloem can be found éetwthe
schlerancymatic cell clusters and the xylem. Fogntire Xylem are trache, tracheids, and the parenatgnd between
these, in the insular space, lie scattered sclagemna clusters. Here in the scleranchyma, suppatnag external
effects to the stem is supplied. The parenchynypitic, covering a wide area, is situated at the vegpter. The
existence of the stem’s parenchymatic is observaiblg in the stems dPeganum harmalan the leaf anatomy, there
is an external dense cuticle, and on the undesidbis is a layer of epidermis. The dense cut@i¢he epidermis,
along with the position of the plant’s water losamagement, indicates a condition which is a charitic peculiar to
xerophytic plants (Yentir, 1995). Epidermis cellBncbe observed at different sizes with larger epiie cells
occurring on the underside. The contour of the ramohyma cells cannot easily be distinguished @ rttesophyll
tissue. The leaf is amphistomatic. The plant haaraaryllis, a mesomorph and anisocytic type stontd¢h the leaf's
upper face and underside is covered by copious ara@f blanketing and secreting down. There arergtizaand
anisosytic type stomas on both surfaces of the Teais, the leaf is amphystomatic. In the trangimm bunch of the
central vein, 1-2 cell levels occur on the outsifiche phloem above the xylem, and the interiothef xylem covers a
wider space. 1-2 layers of schlerancymatic celislma seen in the xylem, as well as under the pgneaitic cells. The
transporter bunch encloses a control from the péwgmatic cells. The results of the light microscopeestigation
revealed a tricolporate in the pollenRfharmalataxon. Upon close investigation of the exine, ésvalso determined
that P. harmalais striate-rugulate. The essential criteria fag thetermination of the philogenetic relationshiptioeé
characteristics of the aperture and exine functibthis species have been previously documentethdnLiterature
(Kuprinova, 1967; Cronquist, 1968; Walker, 1974aFhkhtajan, 1980). In our analysis of this taxom, ebserved that
there were differences in the measurements obtdnomd established genetic distinctions, raisingeshpns to the

possession of a morphological characteristic pgdsithe pollen structure of this species (Crongii368).

We believe that we may have distinguished a cdteimn the pollen morphology d¢feganum harmal&axon’
systematic characteristics ancillary sequencehétsame time, this study has also shed light oexpesed systematic-

philogenetic relationship of the investigated taxon

Establishing of the taxon’ pollen morphologicalustiure in the results has led us to think bettethef

usefulness of pollen studies in distinguishingdharacteristics possessed by the taxon.

We believe that important discoveries uneartheéhduhe study of anatomy and pollen morphology Veid

to a better understanding of the species, and gecvicontribution to any future studies.
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Tufa formation originating from Bryophytes in Babadag and Honaz Mountain (Denizli/Turkey)

Mesut KIRMACI"

Adnan Menderes Universitesi Fen-Edebiyat FakiiB&gbloji Bolumii 09100 Kepez-Aydin, Turkey

Abstract

In this study, bryophyte (Antoceratophyta, Hepgilgga and Bryophyta) taxa which involve tufa forroat
were investigated in Babagland Honaz D& (Denizli/Turkey) which are two important mountsim Western Turkey.
Tufa can be classified into three basic types; gegphologic and hydrological, self-regulating sysseamd botanical.
Tufa which is under botanical type, occurs gengalesent of cyanobacteria and bryophytes.

As a result of our study, 26 bryophyte taxa beloggb 17 genera and 8 families were found in tufpagits.
Didymodon tophaceus, Eucladium verticillatum, Dimla varia, Barbula bolleana, Bryum pseudotriquetr B.
cellulare, Hymenostylium recurvirostrum, Philonatlcarea, Platyhypnidium riparioides and Paluirieommutata
are most common mosses among these taxa.

Key Words: Bryophyta, Flora, Tufa Formation, Turkey, Westatalia
O

Babadag ve Honaz D&’ nda (Denizli) Bryofit kaynakl tufa olu sumu
Ozet

Bu calsmada, Ege Bolgesi'nin dnemli yukseltilerinden ol&ignaz D@ ve Babadg da (Denizli) tufa
yapisina katilan Bryofit (karayosunlari, gerotlari ve boynuzlu gerotlar) taksonlari incelengtir. Tufa,
jeomorfolojik—hidrolojik, botanik ve kendini diuzeyici sistem olmak Uzere $ekilde siniflandirilabilir. Botanik
altinda siniflandirilan tufa, siyanobakteri ve Hitytaksonlarinin variinda meydana gelir.

Yorede yurittgumiz calgmalar sonucunda, 8 familyaya ait 17 cins altindab2gofit taksonunun tufa
olusumuna katildil belirlenmitir. Bu taksonlar icindeDidymodon tophaceus, Eucladium verticillatum, Diueda
varia, Barbula bolleana, B. cellulare, Hymenosiyt recurvirostrum, Philonotis calcarea, Platyhypoith riparioides
ve Palustriella commutat&n sik rastlanan karayosunlaridir.

Anahtar sdzcukler: Bati Anadolu, Bryofit, Flora, Tufa formasyonu, Kiyre

" Corresponding authot Haberlgmeden sorumlu yazar: mkirmaci@gmail.com

© 2008All rights reserved Tum haklari saklidir biodicon. 08-1108



Biyolojik Ceitlilik ve Koruma—1/1 (2008) 117

1. Giris

Arastirma alanimizin hékim kaya yapisi kiregtdbirimlerinden olgmaktadir. Ygmur sulari, bu birimin
bosluklari arasinda ilerleyerek karbonatca zenginleBu zenginlik ¢cakma alanimizda 6zel bir habitat tipinin
olusmasina olanak ghar. Tufa olyturan habitatlar olarak da isimlendirilen bu hatbiigi, NATURA 2000 anlai ile
Avrupa Birligi tarafindan korunmasi gerekli habitatlar arasigdsteriimektedir (Interpretation manual of EU hatsit
2003). Ulkemizde yeterince ¢glmams bir habitat tipi olan bu ortamlarin fitososyoldjde heniiz ortaya konmaghr
(Cratoneurion commutati’220).

Bryofit terimi, cigerotlari Hepaticophyt® boynuzlu cgerotlari @Anthoceratophyta ve karayosunlarini
(Bryophytd da icerisine alan genbir bitki grubu icin kullanilir. Bu bitki grubunutufa olisumu igindeki rolleri,
ulkemizde, sistematikciler tarafindgimdiye kadar argiriimamstir. Bu konuda jeologlarin tufanin bir formu olan
travertenler Gzerine yaptiklari ¢cok sayidasarma dikkati cekmektedir. Bu ¢ainalarda, bryofitlerden neredeyse hic
bahsedilmemi aksine bir karayosunu old@ryumhatali olarak ysgl algler altinda dgerlendirilmistir (Altunel, 1996;
Atabey, 2002).

Tufa, Pedley (1990) tarafindan; yiksek gozenelhgerimsi, yapramsi ve odunsu dokulu gok su karbonat
cOkellerini tanimlamada kullanilguir. Birgok aratirici tarafindan tufa ile ayni anlamda kullanil&ravertenler,
yapisinin sert ve siki aluyla farkli bir yapi gosterir. Ayrica travertenledusum itibariyla sicak (termal) kaynaklarda
meydana gelir. Travertenler gibi tufa altindgzeldendirilen dger bir olisum ise Ford ve Pedley (1996) tarafindan

“magara i¢ duvarlarinda sizinti sonucugn yapilar” olarak tanimlanan, speolethemler’dir.

Tufa, 0zel jeolojik ve jeomorfolojik durumlarda nagna gelir ve farkli vejetasyon tipleriyle karakteredilir.
Icerdigi mevcut organizma grubu, jeomorfolojik yapisi \asan kayag tipine gore de kendini diizenleyici sis{eeif-
regulating system), botanik (botanical) ve jeomimjfa — hidrolojik (Geomorphological and Hydrologil) olarak 3
sekilde siniflandirilir. Botanik olarak siniflandam, icerdgi organizma grubuna goére siyanobakteri tufasi weofitr

tufasi olarak isimlendirilir (Cunningham, 2005).

Tufa, genellikle karbonat birikimi CaCO3’ ce guchir sekilde doygunluk meydana gelmeden sohaz.
Herman ve Larah (1987) ¢okelme olmadan 6nce doygunl 15 katindan fazlaya gkagini bulmylardir. Doygunluk

CGOy'nin sudan farkl bicimlerde uzakimasiyla meydana gelir.
Olusumun kimyasal yapissagida detayll olarak verilngiir,
Ca?+2HCO; -~ CaCQ+H,0+CGO (1)

Bazi jeolog ve jeokimyacilara gore, kalsiyum kardiogdzeltide byekilde d@rudan ¢cokelmez, COssagidaki

reaksiyona gore ortamdan uzaikita
H*+HCO; - H,COs (2)

H,CO; - H0 +CO

M. Kirmaci, Tufa formation originating from Bryophytes in Babgdind Honaz Mountain (Denizli/Turkey)
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Bu, ¢ozeltinin belirli bir zaman sonra Cag@e ¢ekirdeklenme meydana gelene kadar aloygun hale

gelecgini ifade eder:
Cca?+ C03* - caCQ 3)
Bir kere ¢ekirdeklenme Bdiginda Reaksiyon 2, reaksiyon 1'e déuii

CaCQ birikiminde en 6nemli etmen G@®in ortamdan uzaklamasidir. C¥ iyonlarinca zengin ¢ozeltinin
doygunli@gunun artmasi sonucu, bryofitlerin yapraksi yapmiariizerine ¢okelmesiyle tufa glur. CQ,’'nin ortamdan
uzaklgmasi s@uk kaynaklarda, travertenlere gére oldukca wawaCunkl sicak kaynaklardan ¢®uharlama
yoluyla hizli birsekilde uzaklairken, sguk su ¢okellerinde ¢alkalanmayla yavair bicimde meydana gelir. Ayrica

bitkilerin fotosentez etkingii sonucu CQyi kullanmalari da C@nin ortamdan uzakkamasina yardim eder.

Tufa cokellerinin incelenmesi gecgteki bitki 6rtist, fauna ve iklim ggsimleri hakkinda bilgi sahibi
olmamiz agisindan oldukca 6nemlidir. Uzun yillakimtgini devam ettiren kaynaklarda meydana gelen delgozit
metrelerce kalinfla ulgabilir. Smart (1991)'a gore tufalarin gyain saptanmasi U-TH (Uranyum — Toryum)sya
yontemi metodu kullanilarak belirlenebilir (bknzlténel, 1996). Busekilde yapilms cok sayida cajma vardir.
Ornezin, Altunel (1996) tarafindan gercekiigilen bir calsmada, Pamukkale travertenlerinin @lmunun 400.000

yildan daha fazla bir siredir kesintisiz gkilde devam et bulunmutur.

Biz de calsmamizda, tlkemizde botanik agidan yeterincesgaams olan bu habitat tipinin okwmuna
katilan bryofit tirlerini, Bati Anadolu'nun dnemyiikseltilerinden olan Babagare Honaz Dg’'nda (Denizli) tespit
ettik.

2. Materyal ve yontem

Arastirma materyalini 2003-2006 yillar arasinda, fanmdevsimlerde yapilan arazi gahalarinda toplanan
bryofit drnekleri olgturmaktadir. Tufa olgumu gb6zlenen o6rnekler, tutunduklari substrat'targury kaziyicilar
yardimiyla alinmy ve Onceden hazirlangnistandart zarflara konulngiwr. Bu zarflar Uzerine g#li ekolojik ve
topografik veriler 6nceden basili olgundan, ilgili kisimlar garetlenerek ortama ve taksongkiin kayitlar tutulmuy,
lokalitelerin GPS kayitlari alingtir (Tablo 1). Toplanan 6rnekler, laboratuvardaggtkaullarinda zarflarin gizlari

actlarak kurutulmstur.

Orneklerin Gzerlerindeki kireg HCI asit muamelesi uzaklatiriimis, yeniden islatiingy stero mikroskop
altinda gerekli diseksiyolemlerinden sonra, mikroskop altinda inceleaw@ ilgili flora kitaplarindan ve revizyonel
calismalardan yararlanilarak (Smith, 2004; Nyholm, 19Biahm ve Frey, 1983; Crum ve Anderson, 1981; Arnel
1981; Paton, 1997; Zander, 1993; Heyn ve Herrnsgdt4; Pedrotti, 2001; Cano ve ark., 1993; Gre®885; Mufioz,
1999; vb.) bitki tayinleri yapilngtir.

Bitki fotograflarinin makroskobik ¢ekimlerinde Nikon D70, nokkobik cekimlerinde ise Olympus BX50
mikroskobuna uyumlu Olympus Camedia 5050 dijitébgoaf makinasi kullanilingtir.

M. Kirmaci, Tufa formation originating from Bryoptkyg in Babadg and Honaz Mountain (Denizli/Turkey)
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Arastirma alanindan saptanan taksonlar cins duzeyirdarkavrimsel sirasiyla [karayosunlari: Hill ve
arkadalari tarafindan 2006 yilinda hazirlanan kontroltelisne goére; @erotlari ve boynuzlu gerotlari Grolle

(1983)'ye gore] verilmi olup, tur ve tur alti taksonlar harf sirasina giiigenlenmitir.

Bu calsmanin amaci Babadarze Honaz Dg'inda (Denizli) tufa olgumuna katilan bryofitleri belirlemektir.

Belirlenen bitki drnekleri AYDN herbaryumunda koraraltina alinnstir.

Tablo 1: Babadave Honaz Dai’'nda tufa olgumu tespit edilen lokaliteler.

Lokalite
No

1 Honaz ilgesiSelale Vadisi; N 37° 44’, E 029° 16’ Alt 800 m
2 Honaz D&l bati etekleri; N 37° 41’, E 29° 14’ Alt 1200 -Q® m
Honaz D&l kuzeybati etekleri, Karateke Koyl — Honaz ilgasisi; N 37° 45’, E 29° 13’ Alt 400 m

HONAZ DAGI

3
4 Arpacik YaylasiSelale mevkii Uzeri; N 37° 43’, E 029° 16’ Alt 1@2n
5 Banazh-Kizilpinar mevkii; N 37° 43’, E 029° 16’ [tAL300

Honaz D& Milli Parki, piknik alanindan zirveye c¢kiN 37° 39, E 029° 15’ Alt 1550 mPinus
6 nigra ormanit,.

Honaz D& Milli Park yoninden, zirveye cikl N 37° 41’, E 029° 15’ Alt 1800 mPinus nigra,
7 Juniperussp. kargik ormani.

BABADAG

8 Babadg zirvenin dgusu; N 37° 44’ E 029° 55’ Alt 1650-1850 iRinus nigraormani
Yesilkdy vadisi, selale mevkii (Evrentepenin Denizliye bakan tepgjexi 37° 45’, E 28° 57’ Alt 500
—600m

10 Aydin, Aksaz — Saraykdy siniri; N 37° 51, E 028’ Alt 900 m;Pinus brutiaormani
11 Saraykoy - Yglyurt, Ketenlik deresi; N 37° 50, E 028° 45’ A#00-850 m

12 Dikmen Kéyi ; N 37° 43, E 028° 49’ Alt 1000 m

13 Dandalaz balik ciftfi (Karacasu); N 37° 43’, E 28° 38’ Alt 450 m

14 Denizli — Saraykdy (Saraykdy - Babgdel Uzeri); N 37° 54’, E 028° 54’ Alt 160 m
15 Babada ilce, Kos cayi; N 37° 48’ E 28° 57’ Alt ca 1000 m

2. 1. Argtirma bolgesinin tanimi
2.1. 1. Babada

Babadg, 37° 54' kuzey enlemleri, 28° 41'gdoboylamlari ve 37° 38' kuzey enlemleri, 29° 1Zuboylamlari
arasinda yer alir. da Denizli-Tavas, batida Nazilli-Karacasu, kuzeygein-Denizli ve giineyde Karacasu-Tavas
Karayollari ile cevrelenngtir ve Ege denizine az ¢ok dik bicimde uzanan badss gorinimundedirgekil 1). Bu dg
silsilesi genel olarak Akdaolarak da isimlendirilir. Babagal epesi 2300 m ile bu silsilenin en yiiksek zirvesidiger
onemli yukseltiler Saribicak Tepe (2220 m), Akd2200 m), Evran Tepe (2100 m), Goktepe (1850 njaca Tepe
(1750 m) ve Cakiroluktepe (1715 m)'dir. Belirtilgikseltilerin arasinda derigli 1000 m'ye ulgabilen sarp duvarli
vadiler bulunmaktadir. Derin vadiler 6zellikle gla kuzey kesiminde farkl habitatlarin bulunmasat@nak sglarlar.
Yamalar halinde kalrgiorman ortusu hari¢ tutulgunda, dgin giney kesimleri, kuzey kesimlerinin aksine bitki

ortustinden yoksun, ¢iplak bir goriniime sahiptir.kBsimlerin airi dikligi ve bitki értisinden yoksun alu siddetli

M. Kirmaci, Tufa formation originating from Bryophytes in Babgdind Honaz Mountain (Denizli/Turkey)
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erozyon icin zemin oliurmaktadir. Babadgda kis sonlarina dgru aktif olan birgcok dere bulunmakla birlikte,
Yesilkoy Deresi, israil Deresi ve Altindere (Gebere Deresi) yaz agtia aktif olan akarsulardir. Ren
glneybatisindaki Karincali Baile Babadg'i ayiran Dandalaz Cayi hari¢, tamami kuzey kesilmimlan bu sular
nemli ortamlarin bulunmasina olanakglsa. Arastirma alanimizin blyik bir kismi Denizli il sinmlaicerisinde

olmasina rgmen, Babadgin kuzey ucu Aydin il sinirlari icerisindedir.

Localities
A Mountain
River

mm Highway
Road

Mén(ese Aydinlar

Karadag
1750m
A

)
Eariyr § Karateke

D NlZLI Kiligpinan

1812mA)) )

Qesiktan TcpcA A BabaTepe

Yesilyurt Bagbasi 331m KiligTepe 2514m
) 0 |/ Gamhk 2528m
Hallaglar Cukurk
ilkd Orta Te
Yamalak Ahili | /. Kelleci Baskarci Yesilkdy rtaca lepe Karata
) 1750m $
Mollaahmetler A
Aksaz Babada A
) Goktepe Karci Dagi Evran Tepe
Dapimenttepe Babadag \)1850m 1900m 2100m A
Karacadren 1287m 2300m A A Gakiroluktepe  Pmarhk
A A = A 1715m :
Saribigak Tepe Akdag

Yamalak Hacihidirlar 2220m 2200m

Dikmen

Karacasu

Sekil 1. Arastirma alani

2.1.1.1. Jeoloaji

Denizli havzasli, Gediz ve Blyik Menderes grabemietiesime noktasindadir. Bu grabenleri gluran kenar
faylari 6zellikle Denizli ve Saraykdy civarinda kgder. Bolge depremsellik bakimindan dnemlidir. @itm 1999

yilinda ygsun olarak yganan depremlerin odak merkezleri bu bdlge tGizerimded

Babadg bolgesinde, metamorfik, magmatik ve tortul kayainhieri gorilmektedir. Metamorfik kayaclar,
alttan Uste dgru, muskovit-biyotitsistler, epidotsistler, kuvars-serizitistler ve kalksistlerle bglar. Bu birimlerden
baska sleytlerden okan Kavacik formasyonu, Liyas mermerleri ve metakomgra ve kalkistlerden olgan Evran
Formasyonu ile bulunmaktadir. Bolgede magmatikakaglarak dunit, harzburjit ve lerzolitlerden ve aarak da
hornblenditlerden okan ultramafik kayaclar bulunmaktadir. Bu birimleesen konumda diyabaz dayk ve damarlarida
bulunmaktadir. Tortul birimler ise, Permiyenshdeklicek Kirectalari, Triyas ve Jura wh kalkerlerden olgmaktadir.

En geng birim ise Kuvaterner giacokellerdir (Bilgin ve Ozpinar, 1990).
2.1.2. Honaz Da

37° 38' kuzey enlemleri, 29° 13'@oboylamlari ile 37° 41' kuzey enlemleri, 29° 285w boylamlari arasinda
yer alan Honaz Ofa, 21 Nisan 1995 tarihli Resmi Gazetede yayinla®@&i6717 sayili Bakanlar Kurulu karari ile Milli
Park ilan edilmgtir. Milli Parkin toplam alani 9219 ha.’dir. Ege Bésinin en yuksek ga olan Honaz Da (2528 m)

Denizli'nin 17 km giineydgusundadir. Babagan aksine siradagoériiniminde olmayan Honaz @abatida Denizli-
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Tavas, kuzeyde Denizli-Ankara, giineyde Tavas-A@pakarayolu ve diquda Kirta Tepe arasinda kalan vadi ile
sinirlandiriimgtir (Sekil 1). Dagin 6nemli yukseltileri arasinda Kilic Tepe (2528, lBaba Tepe (2514 m), Kktari
Tepe (2331 m), Kiligpinarli (1812 m) ve Kargdd750 m) sayilabilir. D&n kuzey yamaci, oldukca gon bitki
Ortlistine sahiptir ve etekleri Menderes ovasinadmBati yamaclari ise olduk¢a dik meyillidir g gelismis orman
alanlari arasinda kalker kayalarin parcalanmasoflgsmus hareketli yamac molozlarindan etoaktadir. Giney
yamaglari gérece daha agimli ve bitki 6rtlisi bakimindan fakirdir. Yaz ayldnaric dgin zirveleri daima karla
kaphdir.

Erken bahar doneminde karlarin erimesi ve bahgishginin etkisiyle aktif olan, fakat yaz déneminde
kuruyan kiicik dereler haric tutulgiunda, Gékpinar, Mengéli, Karacay ve Caykawtu derelesi, yaz sonlarina go

debilerindeki azalmaya ganen, yil boyu etkinliklerini devam ettirirler.
2.1.2. 1. Jeoloji

Honaz D& boélgesinin temelini Ge¢ Kretase-Orta/Gec Eosegtiaypelajik bir sedimanter istif afturur ve bu
bdlgede otokton konumlu olan bir birimdir. Birimmglikle mikritik kirectasi, radyolaryali mikritik kirectglari, flis ve
jips anhidrit icerikli dolomitik kirectglarindan olgmaktadir. Bu temel Uzerinde (st Uste duran tektdrirmler
bulunmaktadir. Bu tektonik istifin en altinda mgtglerden olgan ya! belirsiz HonazSeylli yer alir. Honazeyllinin
Uzerinde tektonik dokunakla masif beyaz kiregtaortll kirectal ve seyllerden olgan hafif bir metamorfizma
gecirmi olan Menderes masifinin Mesozoyik 6rtll birimledryalmaktadir. Bu 6rtl birimleri bej, mavimsi gpembe
kuvars cakilli konglomera ve c¢ok seyrek kirgctenerceklerinden okan Pinarlar Formasyonu ile giar. Pinarlar
Formasyonu Uzerine, kalin tabakali masif, rekiiatakirectalarindan olgan Yilanh ve rekristalize pelajik kiregtave
seyllerden olgan Zeybekélen Tepe Formasyonlari gelmektedir. Messlenasifi (izerinde tektonik dokunakli olarak
Ust Kretase-Alt Eosen yh ofiyolitk melanj 6zellgi gosteren Karatepe Formasyonu ve Ust Jura —AleEgssli eksik
dizi karakterli Honaz Ofiyoliti gelmektedir. Bu Ixinler tzerine agisal uyumsuz olarak Oligosenhyafiyolitik
elemanlardan okan Karadere ve Bayiralan Formasyonlari gelmekt&dilgede Neojen y# cokeller ise Ust Miyosen
Alt Pliyosen yali cakiltasi-kumtasi-camurtgl aradalanmasindan glip Uste dgru marn ve golsel kirecgkarn ile
devam etmektedir. Tim birimleri keserek yiizeye gskatan Ust Miyosen-Alt Pliyosen ya Denizli volkanitleri bu

birimler Gzerinde g6zlenmektedir (Okay, 1989).

3. Bulgular

Yoérede yuritilen ¢aijmalar sonunda, 8 familyaya ait 17 cins altinda B@®fit taksonunun tufa okwmuna

katildigi bulunmutur. Tufa olyumuna katilan bu taksonlar Tablo 2. de evrimselksna gére verilrgtir.

M. Kirmaci, Tufa formation originating from Bryophytes in Babgdind Honaz Mountain (Denizli/Turkey)



122 Biological Diversity and Conservation /1 (2008)

Tablo 2: Babadave Honaz Dai'nda tufa olgumuna katilan biryofit tirleri

TAKSON BABADAG HONAZ
PELLIACEAE
Pellia endiviifolia(Dicks.) Dumort + +

FISSIDENTACEAE

Fissidens pusillugwWilson) Milde +
DICRANACEAE

Dicranella varia(Hedw.) Schimp. + +

POTTIACEAE

Barbula bolleangMiill. Hal.) Broth. +

Barbula convolutdHedw. + +

Didymodon rigiduludHedw. + +

Didymodon tophaceu®rid.) Lisa + +

Eucladium verticillatum{With.) Bruch & Schimp. + +

Gymnostomum aeruginosusm. +

Gymnostomum calcareuNees & Hornsch. + +

Hymenostylium recurvirostruifidedw.) Dixon +

BRYACEAE

Pohlia melanodoriBrid.) A. J. Shaw +

Pohlia wahlenbergii(F. Weber & D. Mohr) A. L. Andrews Vi + +
calcarea(Warnst.) E. F. Warb.

Bryum archangelicurBruch. & Schimp + +

Bryum cellulareHook. +

Bryum pseudotriquetrurfHedw.) P. Gaertn. et al. + +

BARTRAMIACEAE

Philonotis calcaredBruch & Schimp.) Schimp. +

Philonotis tomentelldolendo +
AMBLYSTEGIACEAE

Hygroamblystegium teng¥edw.) Jenn. + +
Ctenidium molluscurfHedw.) Mitt. + +
Palustriella commutatgHedw.) Ochyra + +
Cratoneuron filicinum(Hedw.) Spruce +
BRACHYTHECIACEAE

Plathyhypnidium riparioidegHedw.) Dixon + +
Eurhynchium cf pulchellufHedw.) Ignatov & Huttunen +
Oxyrrhynchium speciosu(Brid.) Warnst. +
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4. Sonuglar ve tartyma

Tufa olsumuna Katilan taksonlardan 6zelliki2idymodon tophaceu¢Brid.) Lisa (Sekil, 2), Eucladium
verticillatum (With.) Bruch & Schimp. Dicranella varia (Hedw.) Schimp. Barbula bolleana(Mdll. Hal.) Broth,
Bryum pseudotriquetrurfHedw.) P. Gaertn. et aB. cellulareHook., Hymenostylium recurvirostruifidiedw.) Dixon
Philonaotis calcaregBruch & Schimp.) SchimpPlatyhypnidium riparioide¢Hedw.) Dixonve Palustriella commutata
(Hedw.) Ochyragekil, 3) daha yawaakan veya toprakli timseklerden sizan sularlaebesl ortamlarda bulunur ve tufa
olusumuna katilirlar. Bu okum oldukca uzun yillar devam edebilir ve kalgnimetreleri bulabilen kalker tepeler
meydana getirir§ekil 4 a,b).

Sekil 3: Palustriella commutai

Sekil 2: Didymodon tophaceus

Barbula bolleana, Bryum pseudotriquetrum, Hymerlnsty recurvirostrum, Philonotis calcarea,
Plathyhypnidium riparioides, Bryum cellulake Pallustriella commutatadirleri ayrica gorece daha hizli akan sularda
da bulunabilirler. Bu durumd&€aCG; birikimini saglayacak yeterli doygunluk meydana gelmeyebilir viilerin
talluslari ile strglinleri etrafinda kalsit krik¢ai yogunlasir ve karbonat ¢okelmesi kristaller halinde geregkl Pellia
endiviifolia (Dicks.) Dumort Fissidens pusillugWilson) Milde, Barbula convolutaHedw, Gymnostomum calcareum
Nees & Hornsch.Pohlia melanodorBrid.) A. J. ShawP. wahlenbergivar. calcarea(Warnst.) E. F. Warb.Bryum
archangelicumBruch. & Schimp Eurhynchium pulchellunfHedw.) Ignatov & HuttunenOxyrrhynchium speciosum
(Brid.) Warnst, Ctenidium molluscum{Hedw.) Mitt, Philonotis tomentellaMolendg Hygroamblystegium tenax
(Hedw.) Jenn. Cratoneuron filicinum(Hedw.) Sprucala benzer okumlara rastlanir, fakat tam bir tufa glunu

gozlenemengtir. Mikroskop altinda bu kristallenme kolaylikl&zgenebilir §ekil 5).

Pentecost ve Zhaohui (2002) Fransa’da tufa birikimoldusu bazi alanlarda yaptiklari gahada bu olguma
katilan toplam 34 bryofit kaydi verghérdir. Bunlardan 26 tanesi karayosunu olup biyiilkismi bizim calymamizda
buldusumuz taksonlarla driinektedir. Rapor ettikleri toplam 8garotu taksonundan sadeellia endiviifolia bizim
calismamizda da bulunmgtur. Jungermannial. sp.,Pellia endiviifolia ile birlikte bulunmasina gamen muhtemelen
biyime doénemiyle #kili olabilecek bir nedenden dolayl Uzerinde kristealde dahi karbonat biriktirmegli

gozlenmitir. Bir¢ok deniz alginin tersine, bryofitlerin 8ltikle karbonat birikimini arttiracak yapisal adapyonlari
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yoktur. Bununla birlikteFissidenstirlerinin yaprak ayalari bu birikmeyi desteklegkgekildedir. Fakat bircgu tufa
olusumuna katilmaz. Yani yapraklarinin bu 6zgiés yapisini karbonat biriktirmekte kullanmazlar (Remst ve
Zhaohut, 2002).

Calsmamiza konu olan tufa ajumu gorilen alanlarda Adientetea Br.- Bl. Uyelemyginca gorulmektedir
(Adianthum capillus-venerit.) (Sekil 6). Ancak bu grupla ilgili olarak bugine gie Ulkemizde fitososyolojik bir
calisma yapillmadiindan (Kurschner ve Parolly, 1999 ve Parolly, 200d)rada yorumlanamastir. Fitososyolojik

calismalar, Glkemizde tufa ofumu gézlenen alanlarin sosyolojik durumunu ortakarabilecektir.

ot SR W -

Sekil 6: Uzerinde kirec biriknsi Adianthum capillu-

Sekil 5: Mikroskop altinda goérulebileiRohlia sp.

Ulkemizde ilk kez gercekigirilen bu calsmada, Babadave Honaz DgI’nda tufa olgumuna katilan bryofit
taksonlari verilmitir. Elde edilen veriler bundan sonra yapilacakisgadlar icin bir kaynak olturma nitelgini
tasimaktadir. Ayrica tlkemiz biyosdlili gi acisindan énem arz eden bu ve benzeri alanlaasobyolojisi de bir an

once tamamlanmalhdir.

Tesekkur

Bu makalenin gegtirilmesinde baindan sonuna kadar hegamasinda yardimlarini esirgemeyen ve bazi
resimlerini kullanmama izin veren sayin hocam DDt. Adnan ERDAG’ a; Ars. Gor. Bars Semiz' e,(PAU); Rasim
CETINER ve Zilfi KARATEPE’ ye (Denizli Orman Midiigi); Mithat Cetin, M. Evrim Demir, Omer Yamaner,
Emre Agcagil (ADU) ve Murat Turan’a, Merhum Sebahattin Mute ailesine, ayrica projemizi destekleyen ADU
Arastirma Fon Saymargina (FEF 05-003 no’lu proje) ve gghamizin sglikli yirimesini sglayan biyoloji bolumine
tesekkirl bir borg biliriz.
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