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Fritillaria baskilensis Behçet (Liliaceae) was described as a new species in 1998 from Turkey.

It grows in Elazığ-Baskil province (Şelil Dağı) in East Anatolia and known only from one local-

ity. In this study, endemic F. baskilensis is presented with anatomical, morphological and paly-

nological features. Plant samples have been collected from the type locality. The most impor-

tant features that distinguish this species from other are: a shorter stem, smaller perianth and

exerted stamens. In addition to the morphological features described in the flora of Turkey, fruit

and seed characteristics are also given. The anatomical and palynological features of F. bask-
ilensis are reported for the first time in this study. For anatomical studies cross-sections of the

root, stem and leaves and surface sections of the leaves of F. baskilensis have been investigat-

ed. It has been determinated that pollen type is monosulcate, pollen shape is subprolate, orna-

mentation is reticulate in investigated species.

Although threat category of the species is given as Endangered (EN) in the Red Data Book of

Turkish Plants, its category could be reclassified as Critically Endangered (CR) according to

our field observations.

Introduction

The genus Fritillaria L. belongs to family Liliaceae, has about 165 taxa worldwide and is
represented by 38 species and 6 subspecies of which 27 (% 71) are endemic to Turkey (Tekşen
2008). It has 25 taxa in Greece (Rix 2001), 22 in Russia (Lozina-Lozinskaya 1968) and 18 in
Iran (Rechinger 1990). F. baskilensis was described as a species nova in 1998 and has very
limited  distribution at Baskil -Elazığ in Eastern Anatolia of Turkey (Behçet 1998).

There are some studies of the anatomical, morphological and palynological characteris-
tics of some species belonging to the genus Fritillaria in Turkey (Pehlivan 2002; Özler
2007; Alan 2008). However, there has been no investigation of F. baskilensis species as
yet. In this study, the morphological, anatomical and palynological features of F. baskilen-
sis were studied in order to provide more detailed descriptions of the species. It was per-
formed on the cross-section of the root, stem, leaves and surface sections of the leaves for
anatomical investigations and given their results.



Material and methods 

Plant materials have been collected from the type locality in Elazığ (Baskil) in
Turkey. Specimens for morphological studies were dried according to standart herbari-
um techniques and have been stored at the Yüzüncü Yıl University Science and Art
Faculty Herbarium (VANF). Identification was made according to flora of Turkey
(Özhatay 2000; Rix 1984) and herbarium samples. Fresh samples were used for morp-
hological measurements.

The materials necessary for anatomical studies have been collected from natural habi-
tat and preserved in 70 % alcohol. For anatomical analysis, cross-section of root, stem and
leaves, and superficial sections of upper and lower leaf surface were used. For cross-sec-
tions study, were used method of parafin (Kandemir & al. 2008) and sections were taken
by microtome, surface sections of leaves taken free-hand. These section were stained with
safranin and fast green and fixed with entellan (Vardar 1987). Photographs of them were
taken with an Nikon Coolpix 5000 digital camera.

The pollen morphology of the taxon in the study was investigated by lightmicroscope.
In the light microscope investigations, the pollen obtained from the samples were set
according to the method of preparation described by Wodehouse (1935).The terminology
used is mainly from Faegri and Iversen (1975).

Results 

Morphological properties 
Bulb globose to 1.5 cm diameter. Stem erect, 9-12 cm, smooth. Leaves 4-5, alternate

lower leaves subopposite, broadly eliptic lanceolate, acute, 25-50 × 4-15 mm, glabrous,
upper leaves linear or linear-lanceolate. Flowers always solitary. Perigon narrowly campa-
nulate, dark purplish brown inner and outer side, usually with glaucous bloom; outer seg-
ments ovate to narrowly ovate, acute, 0.8-1.3 × 0.3-0.4 cm, inner lanceolate, 0.8-1.2 × 0.2-
0.4 cm broad, sometimes obtuse. Filament 10-15 mm, slender, papillose, anthers 3-4 mm,
usually purplish. Style 10-16 mm, smooth or sparsely papillose, slender, stigma entire. In
addition to the morphological features described in the flora of Turkey, fruit characteristics
are capsule 17-20 × 10-12 mm, obovat to oblong, unwinged, and seed 4-4.5 × 3-4 mm, flat,
triangular ovate, winged, wing c. 0.5 mm, testa pale brown, reticulate (Fig. 1).

Examined specimens: (Type locality) Turkey. B7 Elazığ: Baskil, Yukarı Kuluşagı village,
Selil mountain, Yukarı mahalle, stony places, 1300 m, 19.04.2009, S.M. Pınar, MP 2756.

Flowering period: March-May.
Distribution in Turkey: East Anatolia.

Anatomical properties 
For the anatomical investigations, samples were taken from the plants’ root, stem,

and leaves. 
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Root 
Transver section taken from middle part of the root were observed as follows (Fig.

2A). The epidermis is composed of almost squarel cells. The cortex is 4-5 layered and
consist of parenchyma. These parenchyma cells are irregular or oval thin walled. The
single-layered endodermis consists of three thick-walled cells. The direction of these
thicknesses are the cortex side. The pricycle is single layered and thin walled. The
number of xylem ridges are 3 and opposite the phloem. The center of vascular cylin-
der is composed of 1 metaxylem.

Stem 
Transverse section taken from the middle part of stem were observed as follows

(Fig. 2B). The epidermis is composed of small orbicular cells and infrequently beaers
stomata. The cortex comprises parenchyma and sclerenchyma. The 3-5 layered
parenchyma consists of oval or orbicular cells and is outer side of cortex. The scle-
renchyma is 4-5 layered and iner side of cortex. The vasculer bundles are more nume-
rous in the vascular cylinder.
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Fig. 1. a. habit b. outher tepal  c. inner tepal d. flower dissected, e. stamen, f. fruit, g. seed.



Leaf 
Transverse section of the lamina and the midrib and surface preparations of both

epidermises revelead the following elements (Fig. 2C-E). In transverse section, the
upper and lower epidermises comprise uniseriate, almost square and orbicular cells.
The upper epidermises cells are larger than lower epidermises cells. Both epidermises
are covered with almost thick cuticle. The stomata ocur on the surface of both side,
being more abundant on the lower surface. They are located on the same level and con-
tact with four neighboring cells. The leaf is isolateral, mesophyll consists of 8-10 laye-
red cells, oval or slightly elongated. Vascular bundles are uniseriate and different size
in the mesophyll cells.
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Fig. 2. Fritillaria baskilensis Behçet. A, cross section of root; B, stem; C, leaf; D, E, Upper and
lower surface-section of leaf. e:epidermis, cp: cortex parenchyma, en: endodermis, pe: pericycle, x:

xylem, ph: phloem, mx: metaxylem, sc: stoma cell, scl: sclerenchyma, pi: pith, ue: upper epidermis,
le: lower epidermis, ms: mesophyll.



Palynological properties 
Pollen grains of Fritillaria baskilensis are monad, heteropolar, monosulcate, prolate in

shape (A/B:1,49), 47.68 mm in polar diameter (P) and 31.88 mm in equatorial diameter
(E), sulcus 40,28 mm lenght and 19.43 mm width, exine surface reticulat. Pollen grain in
equatoral view, polar view and exine surface ornamentation are shown in Fig. 3.

Discussion 

F. baskilensis is a local endemic species to Turkey, which belongs to the family
Liliaceae (Behçet 1998). It grows only in the type locality ( Behçet 1999a, 1999b).
There have been no previous morphological, anatomical and palynological studies of
the F. baskilensis. In this study, F. baskilensis collected from Elazığ-Baskil were inves-
tigated in terms of anatomical, morphological and palynological properties. In con-
clusion the morphological properties of F. baskilensis have generally been matched
with published in the Flora of Turkey (Özhatay 2000). In addition to the morphologi-
cal features described in the flora of Turkey, fruit and seed characteristics and sizes
have been reported here for the first time. Anatomical traits and pollen features were
determined as important for the genus. Most of the anatomical properties of F. baski-
lensis resemble the general characteristic of monocotyledons.

The species grows on stony places, at 1200–1300 m. IUCN category is suggested EN
(Endangered) to F. baskilensis in Red Data Book of Turkish Plants (Ekim & al. 2000).
According to our field observations, this species is found in one locality (criterion B2
ab[i,ii]). (IUCN 2001). This species is under extinction risc due to the threat of erosion.
Taken these data into consideration, we think that this species should be classifield as CR
(Critically Endangered).

This species closely related to Fritillaria armena Boiss. and Fritillaria caucasica
Adams. The most important features that distinguish this species from other species
are, it has got a shorter stem, smaller perianth and exerted stamens. We continue to
study on this subject.
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Fig. 3. Polen morphology a. equatorial view; b. polar view; c. ornamentation 



References

Alan, S. 2008: An endemic species in Turkey: Morphological and anatomical investigation on
Fritillaria fleischeriana Steudel & Hochst. ex Schultes & Schultes fil. (Liliaceae). – Ot Sist.
Bot. Dergisi 15(2): 115-124.

Behçet, L. 1998: A new species of Fritillaria L. (Liliaceae) from east anatolia-Turkey. � Bull. Pure
Appl. Sci. 17B(1-2): 35-38.

— 1999a: Contribution to the Flora of Baskil (Elazığ), 1st International Symposium on the Protection
of Natural Environment & Ehrami Karaçam (edited by Tatlı & al.). – Kütahya.

— 1999b: Baskil (Elazığ)  Vejetasyonu  1st International Symposium  on  the  Protection  of Natural
Environment & Ehrami Karaçam (edited by Tatlı et all.). – Kütahya. 

Ekim, T., Koyuncu, M., Vural, M., Duman, H., Aytaç, Z., Adıgüzel, N. 2000: Türkiye Bitkileri
Kırmızı Kitabı (Red Data Book of Turkish Plants). Türkiye Tabiatı Koruma Derneği. � Ankara.

Faegri, K. & Iversen, J. 1975: Texbook of polen analysis. – New York.
IUCN 2001: IUCN Red List Categories: Version 3.1. Prepared by the IUCN Species Survival

Commission. IUCN, Gland & Cambridge. – UK.
Kandemir, N. & Engin, A. 2008: A comparative anatomical investigation on two varieties of

Anemone coronaria L. (Ranunculaceae). – Ot Sist. Bot. Dergisi 15(1): 107-124.
Lozina-Lozinskaya, A. S. 1968: Fritillaria L. – Pp. 232-246 In: Kamarov, V. L. (ed.), Flora of the

U.S.S.R., 4. – Jerusalem.
Özhatay, N. 2000: Fritillaria L. – Pp. 243-246 In :Güner, A., Özhatay, N., Ekim, T. & Başer, K.H.C.

(eds.) Flora of Turkey and the East Aegean Islands, 11. – Edinburgh.
Özler, H. & Pehlivan, S. 2007: Comparison of pollen morphological structures of some taxa belon-

ging to Asparagus L. and Fritillaria L. (Liliaceae) from Turkey. – Bangladesh J. Bot. 36(2):

111-120.
Pehlivan, S. & Özler, H. 2002: Pollen morphology of Turkish endemic Fritillaria michailovskyi

Fomin and Fritillaria armena Boiss (Liliaceae) species. 6st Plant Life of Southwest Asia
Symposium. – Van.

Rechinger, K.H. 1990: Fritillaria L. � Pp. 61-76 in: Flora Iranica, 165. – Graz.
Rix, E. M. 1984: Fritillaria L. � Pp. 284-302 in: Davis, P.H. (ed.), Flora of Turkey and the East

Aegean Islands, 8. – Edinburgh.
— 2001: Fritillaria: a revised classification. Fritillaria. – Edinburgh.
Tekşen, M. & Aytaç Z. 2008: Fritillaria mughlae (Liliaceae), a new species from Turkey. � Ann.

Bot. Fennici 45: 141-147.
Vardar, Y. 1987: Botanikte Preparasyon Tekniği, Ege Üniversitesi Fen Fakültesi Yayınları. � İzmir.
Wodehouse, R. P. 1935: Pollen grains. – New York.

Address of the authors:
S. Mesut Pınar,
Yüzüncü Yıl University, Faculty of Science, Department of Biology, 65080, Van
/Turkey. E-mail: mesutpinar@hotmail.com;
Lütfi Behçet,
Bingöl University, Faculty of Science and Art, Department of Biology, 12000,
Bingöl/ Turkey. E-mail: lbehcet2000@yahoo.com.

310 Pinar & Behçet: Anatomical, morphological and palynological study on ...



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


