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Macrovipera lebetina  
N
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Vicia

HypechusaVicia

Subgenus Cracca Peterm. 

Sect. Vicilla (Schur) Aschers & Graebner 

(2n=2x=12); Sect. Cassubicae Radzhi 

(2n=2x=12); Sect. Cracca S. F. Gray. 

(2n=2x=14), (2n=4x=28); Sect. Variegata Radzhi 

(2n=2x=10); Sect. Panduratae Kupicha 

(2n=2x=14); Sect. Anatropostylia Plitmann 

(2n=2x=14); Sect. Ervum S. F. Gray. 

(2n=2x=14); Sect. Ervilia (Link) W. Koch. 

(2n=2x=14) 
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(Miller) Ledeb (2n=2x=12) 

 

CraccaVicia

Subgenus Cracca =Vicilla Subgenus Vicia Difference: 
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Khan.Bakhshi-Khanikia,b

Bakhshi-Khaniki

F. crassifolia Boiss. and 

A.Huet subsp. poluninii Rix

F. ariana (Losinsk. & Vved.) Rix

F. gibbosa Boiss.Fritillaria s.l.



  

 

(Fjellheim et al., 2006)

(Sharifi-Tehrani et al., 2009)

Fritillaria

TROPICOS

IPNI

CheckNameiHerbs

(Sharifi-Tehrani, 2014)

Fritillaria

Fritillaria 

Genus Fritilaria  
Subgen. Petilium F. imperialis L. 
 F. raddeana Regel 
Subgen. Rhinopetalum F. gibbosa Boiss. 
 F. ariana (Losinsk. & Vved.) Rix 
Subgen. Theresia F. persica L. 
Subgen. Fritillaria  
sect. Fritillaria  
group kotschyana F. olivieri Baker 
 F. kotschyana Herb. subsp. kotschyana 
 F. kotschyana subsp. grandiflora (Grossh.) Rix 
group crassifolia F. reuteri Boiss. 
 F. straussii Bornm. 
 F. crassifolia Boiss. & A.Huet subsp. kurdica (Boiss. & Noe) Rix 
 F. crassifolia Boiss. & A.Huet subsp. poluninii Rix (new report) 
sect. Olostyleae  
group caucasica F. assyriaca Baker 
 F. uva-vulpis Rix 
 F. atrolineata Bakhshi-Khan. 
 F. chlororhabdota Bakhshi-Khan. 
 F. caucasica Adams 
 F. chlorantha Hausskn. & Bornm. 
 F. zagrica Stapf. 
 F. pinardii Boiss. (new report) 



 

 

FritillariaLiliaceae:  

 

Fritillaria

(Rix, 

1977Rechinger, 1990Bakhshi-Khaniki, 

1997a)

Petilium Engler

F. imperialisF. raddeana

F. raddeana

F. raddeana

Fritillaria imperialis L., Sp. Pl. 303. (1753) 

Fritillaria corona-imperialis Panzer, Pflanzensyst. 2: 276 (1784) 

Fritillaria corona-imperialis Gaertn., Fruct. 1: 64 t. 7 (1788) 

Imperialis comosa Moench, Methodus (Moench) 305. (1794) 

Imperialis superba Mirb., Hist. Nat. Pl., ed. 2, 8: 274 (1804) 

Petilium imperiale Jaume, St.Hil. Expos. 1: 120 (1805) 

Imperialis coronata Dum.Cours., Bot. Cult., ed. 2. 2: 196. (1811) 

Fritillaria aintabensis Post, Bull. Herb. Boissier 3: 164 (1895) 

Fritillaria raddeana Regel., in Act. Hort. Petrop. 10: 365 (1887) 

Fritillaria askabadensis Micheli, in Journ. Soc. Hort. Fr. 4: 145 (1902) 

Fritillaria marc-michelii Freyn & Sint. ex Bornm. in Fedde, Repert. 27: 345 (1930) 

F. imperialis

Eduard Regel

Wietsma

Regel

Regel

Regel

Wietsma

F. eduardii Regel var. eduardii

F. eduardii var. inodora (Regel) Wietsma

F. imperialis

Regel

Regel

 
 



  

 

 

(SQL)

F. imperialis

Fritillaria eduardii Regel, in Gartenflora 33: 69 

(1884) 

syn.: Fritillaria imperialis L. var. eduardi (Regal) 

Anon., in Gartenflora 34: 124 (1885) 

Fritillaria eduardii Regel, in Gartenflora 33: 69 

(1884) 

syn.: Fritillaria imperialis L., Hort. ex Jornal of the 

Royal Horticultural Society 64; Proc. P. Ixxiv (1939) 

Fritillaria eduardii var. inodora (Regel) Wietsma, 

in Taxon, 60(6): 1758 (2011) 

syn.: Fritillaria imperialis L. var. inodora E. Regel, in 

Gartenflora 33: 167 (1884) 

Fritillaria eduardii Regel, in Gartenflora 33: 69 

(1884) 

syn.: Fritillaria imperialis L. var. inodora-purpurea E. 

Regel, in Gartenflora 33: 257, t. 1165 (1884) 

Fritillaria chitralensis (hort.) B. Mathew, in 

 

syn.: Fritillaria imperialis L. var. chitralensis Hort. ex 

Gard., Chron. III 47: 171 fig. (1910) 

Petilium

F. imperialis

F. raddeana

F. raddeana

F. raddeana

F. imperialis

(Advay, 2013)

Theresia (C. Koch.) Engler

F. persica



 

 

FritillariaLiliaceae:  

 

Fritillaria persica L., Sp. Pl. 304. (1753) 

Fritillaria nobilis Salisb., Prod. Stirp. Chap. Allerton236 (1796) 

Theresia persica K. Koch, Linn 22: 233 (1849) 

Tozzettia persica Parl., Nuov. Gen. e Spec. 13 (1854) 

Theresia libanotica Boiss., Diagn. Pl. Orient. ser. 1, 13: 20. 1854 

Fritillaria libanotica Baker, in Journ. Linn. Soc. 14: 270 (1875) 

Fritillaria arabica Gand., in Bull. Soc. Bot. France, 66: 291 (1920) 

Fritillaria eggeri Bornm., in Fedde, Repert. XXVII. 340 (1930) 

Fritillaria persica

Fritillaria ruthenica Wikstr., in Vet. Akad. Handl

Stockh. 353 (1821).  

syn.: Fritillaria persica S.G.Gmel., It. i. 65.  

Fritillaria latifolia Willd., Sp. Pl. ii. 92 (1799).  

syn.: Fritillaria persica Pall. ex Kunth, Enum. Pl.  

[Kunth] 4: 250. 1843  

F. persica

Fritillaria

(Advay, 2013)

(Advay, 2013)F. persica

Rhinopetalum (Fisch. ex Alexand.) 

Engler

Fritillaria arianaF. gibbosa

Fritillaria gibbosa Boiss., Diagn. Ser. I. 7:107 (1846) 

Rhinopetalum triste Eversm. ex Ledeb., Fl. Ross. 4: 149 (1852) 

Fritillaria pterocarpa Stocks, in Hook. Kew Journ. 4: 180 (1852) 

Rhinopetalum boissieri Klatt, in Hamb. Gartenz. 26: 439 (1860)  

Rhinopetalum gibbosum (Boiss.) Losina-Losinsk. & Vved., in Komarov, Fl. URSS, 4: 297 (1935) 

Fritillaria ariana (Loz.-Lozinsk. & Vved.) Rix, in Iranian J. Bot., 1(2): 82 (1977) 

Rhinopetalum arianum Losinsk. & Vved., in V.L.Komarov (ed.), Fl. URSS 4: 738 (1935) 

F. ariana

F. gibbosa

F. gibbosa

Fritillaria

F. imperialisF. persica



  

 

FritillariaFritillaria

CrassifoliaFritillaria

F. crassifolia

F. reuteriF. straussi

crassifoliaFritillaria

Fritillaria reuteri Boiss., Diagn. Ser. I, 5:57(1844) 

Fritillaria straussii Bornm., in Mitteilungen Des Thuringischen Botanischen Vereins n. s. 20: 45-46 (1905) 

Fritillaria crassifolia Boiss. & Huet, Diagn. Ser. II. 4: 103(1859) 

Fritillaria ophioglossifolia Freyn & Sint., Bull. Herb. Boissier 4: 183 (1896) 

Fritillaria crassifolia Boiss. & Huet subsp. hakkarensis Rix Kew Bull. 29(4): 641. (1975) 

Fritillaria crassifolia Boiss. & Huet subsp. kurdica (Boiss. & Noe) Rix in Kew Bull., 29(4): 638 (1975) 

Fritillaria crassifolia Boiss. & Huet subsp. Hakkarensis Rix, in Kew Bull., 29(4): 641 (1974 publ. 1975) 

Fritillaria crassifolia Boiss. & Huet, subsp. kurdica (Boiss. & Noë) Rix, in Kew Bull., 29 (4): 638 (1975) 

Fritillaria kurdica Boiss. & Noë , in Boiss. ,Diagn. Pl.Or Nov. 3(4): 103 (1859) 

Fritillaria wanensis Freyn, in Bull. Herb. Boiss. Ser. 2(1): 287 (1901) 

Fritillaria karadaghensis Turrill, in Gard. Chron. III, 85: 242 (1929) 

Fritillaria foliosa Bornm., in Fedde, Repert. Sp. Nov. 27: 338 (1930) 

Fritillaria grossheimiana Los-Losinsk., in Komarov, Fl. URSS, 4 (addendum 3): 739 (1935) 

Fritillaria crassifolia Boiss. & Huet subsp. poluninii Rix, in Kew Bull., 29(4): 643 (1975) 

Fritillaria poluninii (Rix) Bakhshi Khan. & Persson, Nordic J. Bot. 17(6): 608 (1998) 

F. reuteriF. straussi

F. crassifolia

kurdicapoluninii

kurdica

poluninii

poluninii 

FritillariaFritillaria

kotschyanaF. kotschyana

F. olivieriFritillaria

kotschyanaFritillaria

Fritillaria olivieri Baker, in Journ. Linn. Soc. 14: 

261 (1875) 

Fritillaria kotschyana Herbert in Lindl. Bot. Reg.30 

(Misc): 43(1844) 

Fritillaria kotschyana

kotschyanagrandiflora



 

 

FritillariaLiliaceae:  

 

(Grossh.) Rix 

grandiflora

(Rechinger, 1990)F. kotschyana 

subsp grandifloraRix

Grossheim

F. grandiflora Grossh.

Fritillaria grandiflora Grossh., in Monit. Jard. Bot  

Tiflis, Ann  44-57:52 (1919) 

Fritillaria kotschyana Herb. subsp  grandiflora 

(Grossh.) Rix, in Kew Bull., 29(4): 646 (1975)  

kotschyana

F. kotschyana

kotschyanagrandiflora

F. olivieri

F. kotschyana subsp grandiflora

Rix

Rechinger

Rix

F. kotschyana subsp kotschyana

(Sanandaji and Mozaffarian, 2010)

Kotschyana

FritillariaOlostyleae

caucasicaFritillaria caucasica

F. assyriacaF. uva-vulpisF. atrolineata

F. chloranthaF. zagricaF. pinardii

Fritillaria

caucasicaOlostyleae

Olostyleae

sect. Olostyleae

F. atrolineataF. chlororhabdota

Bakhshi-Khanikia,b

F. pinardii Boiss. non Staph.



  

 

Mobayen

Bakhshi-KhanikiPersson

Advay

E: 45 10, 22.37

N: 37 17, 0.07,

Fritillaria zagrica

F. pinardii

F. pinardii

F. pinardii

F. pinardii

F. pinardii

F. zagrica

F. pinardiiF. zagrica

F. pinardii

F. zagrica

F. pinardii

F. zagricaF. assyriaca

F. caucasica

F. uva-vulpis

F. chlorantha

RAPDs

F. caucasicaF. pinardii

F. zagrica(Celebi et al., 2008)

F. zagricaF. pinardii

Fritillaria

F. pinardiiF. zagrica

F. zagricaF. pinardii

F. pinardii

F. pinardii

F. pinardii

F. zagrica

F. pinardii

F. zagrica

F. zagrica

F. pinardii(Teksen and 

Aytac, 2011)F. pinardii

F. zagrica

Fritillaria



 

 

FritillariaLiliaceae:  

 

trnH-psbA(Advay, 

2013)

F. pinardii

F. crassifolia subsp. polunini

F. zagricaF. chloranthaF. straussi

F. zagrica

F. pinardii

Fritillaria

trnL-F

Turktas

Fritillaria

TrichostyleaeOlostyleae

trnL-F

(Turktas et al., 2012)trnH-psbA(Advay, 

2013)

Fritillaria

Olostylae

Fritillaria assyriaca Baker, in Journ. Linn. Soc. 14: 265 (1875 publ. 1874) 

Fritillaria canaliculata Baker, in Gard. Chron. 1: 288 (1890) 

Fritillaria viridis Hort. ex Besant, in Gard. Chron. Ser. III. 87: 432 (1930) 

Fritillaria uva-vulpis Rix, in Kew Bull., 29(4): 651 (1974 publ. 1975) 

Fritillaria assyriaca Hooker, fil., Ic. PI. 39: t. 3831 (1980) 

Fritillaria atrolineata Bakhshi Khan., in Edinburgh J. Bot., 54(2): 171 (1997) 

Fritillaria chlororhabdota Bakhshi Khan., in Herbertia, 52: 140 (1997) 

Fritillaria caucasica Adam in Weber & Mohr, Beitrage zur Naturkunde 1: 50 (1805) 

Theresia tulipifolia Klatt, in Hamburger Garten-Blumenzeitung 16: 439 (1860) 

Fritillaria tulipifolia M.Bieb., Fl. Taur. Cauc. 1: 270 (1807) 

Fritillaria tulipaefolia Sprun. ex Nym., Consp. 722 (1882) 

Fritillaria parviflora Mart., Hort. Monac. (1838). Cf. Linnaea, 13: 102 (1839) 

Fritillaria lucida (Hausskn. & Bornm) Bornm., Repert. Spec. Nov. Regni. Veg. 27: 345(1930) 

Fritillaria caucasica Adam in Weber & Mohr var. lencoranica Miscz. Grossh., Fl. Kavk. 1: 220 (1928) 

Fritillaria caucasica Adam in Weber & Mohr var. angustifolia Miscz. Grossh., Fl. Kavk. 1: 220 (1928) 

Fritillaria armena Boiss. var. lucida Hausskn. & Bornm., in Mitt. Thür. Bot. Ver. n.s. 20: 47 (1905) 

Fritillaria chlorantha Hausskn. & Bornm., in Mitth. Thuring. Bot. Ver. n. s. 20: 44 (1905) 

Fritillaria zagrica Stapf, in Verh. zool. -bot. Ges. Wien. 38: 351(1888) 

Fritillaria pinardii Boiss., Diagn. Ser. I. 7: 106 (1846) 

Fritillaria fleischeri sensu Boiss., Fl. Or. 5:186 (1884) non Steudel & Hochst. (1827) 

Theresia pinardii Klatt, in Hamburger Garten-Blumenzeitung 16: 439 (1860) 

Fritillaria alpina Freyn & Sint., in Oest. Bot. Zeitschr. 44: 327 (1894) 

Fritillaria syriaca Hayek & Siehe, in Ann. Nat. Hofmus. Wien, 28: 184 (1914) 

Fritillaria pinardii Boiss. subsp. hajastanica Gabrieljan, Fl. Armenii 10: 82 (2001) 

 



  

 

Petilium

F. imperialis L.

F. raddeana Regel

Rhinopetalum

F. gibbosa Boiss.

F. ariana (A. Los. & Vved.) Rix

TheresiaF. persica L.

Fritillaria

Kotschyana

F. olivieri Baker

F. kotschyana Herbert

F. reuteri Boiss.

F. straussii Bornm.

F. crassifolia Boiss. & Huet

Caucasica



 

 

FritillariaLiliaceae:  

 

F. assyriaca Baker

F. uva-vulpis Rix

F. pinardii

F. caucasica Adams

F. chlorantha Hausskn, & Bornm.

F. zagrica Stapf.

F. pinardii Boiss.

Fritillaria

Fritillaria

(Sharifi-

Tehrani and Rahiminejad-Ranjbar, 2013)

(Sharifi-Tehrani and Rahiminejad-Ranjbar, 

2013)

Fritillaria

(Advay, 2013)

(Namazi, 2014)

Fritillaria



  

 

F. straussiF. reuteri

F. assyriaca

F. zagrica

F. gibbosa

Festuca arundinacea Schreb.

(Sharifi-Tehrani et al., 2009)

F. kotschyanaF. olivieri

F. ariana

F. atrolineataF. chlororhabdotaF. pinardii

F. caucasicaF. crassifolia ssp. 

poluninii
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FritillariaLiliaceae:  

 

Fritillaria imperialisF. raddeana

Fritillaria persica



  

 

Fritillaria gibbosaF. ariana

Fritillaria crassifolia

kurdicapoluninii



 

 

FritillariaLiliaceae:  

 

Fritillaria straussiF. reuteri

 

Fritillaria kotschyanaF. olivieri



  

 

 

Fritillaria assyriaca

Fritillaria caucasicaF. uva-vulpisF. chlorantha



 

 

FritillariaLiliaceae:  

 

Fritillaria zagricaF. pinardiiF. atrolineata

F. chlororhabdota

Fritillaria pinardii(A(B

(CAdvay
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Pyrola minorPyrolaceae

 

 

PyrolaPyrolaceaeP. minor

Pyrola

P. secundaP. rotundifolia

(Lilium ledebourii)

Pyrola

Takhtajan

Frey and Probst, 1986)(Zohary, 1973

Fagus 

orientalis Lipsky



  

 

Zohary, 1972)Sabeti, 

1976(Browicz, 1982

(Sagheb-Talebi 

et al., 2014)

(Sagheb-

Talebi et al., 2014)

(Lilium ledebourii (Baker) 

Boiss.)

(Saeidifard et al., 2008)

(Rechinger, 

1990Saeidifard et al., 2008Moradipour 

Jirandeh et al., 2012(Samadi Khadem et al., 

2012)

(Jalili and Jamzad, 1999)

PyrolaPyrolaceae

(Rechinger, 1990)

Pyrola

(Bush, 1952)(Stevens, 1978)

( , 1972a)(Boissier, 1875)

( , 1972b

NikonSMZ-1

Pyrola minor L.

E:  38' 

49.1''



 

 

Pyrola minorPyrolaceae 

 

 

Pyrola minor



  

 

Pyrola minor
 



 

 

Pyrola minorPyrolaceae 

 

P. minor

Acer hyrcanum Fisch. & C.A.Mey

Alchemilla sericata Reichenb.Asplenium 

trichomanes L.Berberis integerrima Bunge

Campanula glomerata L.Campanula 

sclerotricha Boiss.Campanula stevenii M. B.

Cotoneaster discolor Pojark.Cotoneaster 

nummularioides Pojark.Cystopteris fragilis (L.) 

BernhFagus orientalisFestuca ovina L.

Fragaria vesca L.Heracleum sp.Juniperus 

sabina L.Leontodon hispidus L.Lonicera 

iberica M. B.Polypodiom vulgare L.Quercus 

macranthera Fisch. & C.A.Mey.Rosa sp.

Sempervivum iranicum Bornm. & GaubaSorbus 

aucuparia L.Sorbus graeca (Spach) Lodd. ex 

SchauerTanacetum parthenium (L.) Schultz-

Bip.Thalictrum minus L.Valeriana 

alliariifolia Vahl

Pyrola

P. secunda L.

FreyProbst

P. rotundifolia L.

(Assadi and Wendelbo, 1977)

P. minorP. rotundifolia

P. secunda

RahischiaOrthilia

Bush, 1952)Stevens, 1978)

P. minor

Akhani, 1998)

(Sagheb-Talebi et al., 2014

A

(Quercus 

macranthera Fisch. & C.A. Mey.)

(Fagus orientalis)



  

 

B

(Betula litwinowii Doluch.)

(Zare et al., 

2010)

(Sagheb-Talebi et al., 2004)

(Sagheb-

Talebi et al., 2014)

(Lilium ledebourii)

(Jalili and Jamzad, 1999)

Farsam et al., 2003)

Moradipour Jirandeh et al., 2012)

(Rechinger, 1990)

(Saeidifard et al., 

2008)

Betula 

litwinowiiDelphinium sp.Doronicum 

hyrcanum Widder & Rech.f. Fagus 

orientalisFragaria vesca L.Heracleum 

persicum Desf. ex Fisch.Juniperus communis 

L.Juniperus sabinaQuercus macranthera

Sorbus aucupariaSorbus graecaValeriana 
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Abstract 

The genus Thymus is investigated to find the best morphologically differentiating characters in 

Northeast of Iran. In this study, we examined more than 480 herbarium and field-collected 

specimens from different populations and measured 34 quantitative and qualitative (vegetative 

and generative) characters. The results of the multivariate analysis (principal component 

analysis) and nonparametric Test (K independent samples) indicated that the morphological 

characters such as number of pair lateral vein and aristati and ciliate of upper lobe calyx 

differentiate the species under study. For the first time, the taxa Thymus fedtschenkoi, T. linearis 

subsp. linearis, T. kotschyanus var. eriophorus, T. carmanicus and T. kotschyanus var. 

glabrescens and T. eriocalyx, are reported for the flora of Khorassan provinces. In Flora of 

Turkey, T. kotschyanus var. glabrescens is a valid taxon, but in Flora iranica this variety is 

synonymed under T. eriocalyx. 

Key words: Thymus, Numerical taxonomy, Lamiaceae, Morphology, Northeast of Iran 
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as well as a description of its surrounding habitats 
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Abstract 

Due to long term of foggy situation and cloud accumulations in the upper mountain belt and 

inaccessible places of the Hyrcanian forests, there are still some particular and specific 

habitats and plants which should be studied carefully. In this paper, beside to introducing a 

new record of the genus Pyrola (P. minor) for the flora of Iran, its specific habitat in south of 

Babol (Mazandaran) is explained. The genus Pyrola holds included already two species in 

Iran, P. secunda and P. rotundifolia. Habitat of the study area is characterized by occurrence 

of some endangered and rare species (such as: Lilium ledebouri) within very humid and 

upper-mountain orient beach forests and species-rich rocks. We suggest that the area is 

considered by the Department of Environment of Iran as part of protected forest reserve in the 

upper altitudes of the Hyrcanian area. 

Key words: Hyrcanian upper-altitudes, Babol, Lilium ledebourii (Sosan-e Chelcheragh), New 

report of Pyrola 
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Abstract 

Genus Fritilaria comprises 18 species including two recently described species in Iran. 

Despite of new reports published and new taxa described available information on vegetation 

locations, status of their natural populations and taxonomy are not updated since publication 

of Flora iranica. Taxonomic status of the genus in Iran is reviewed here, and the floristic 

inventories during 24 years and the localities reported by Flora iranica are used along with 

available literature as well as our recent collections, in order to update the distribution maps 

of Fritillaria species in Iran. Fritillaria crassifolia subsp. polunini (from Kurdistan) and 

F. pinardii (from W-Azerbayjan) are reported as new records for Iran. Suggestions are made 

for conservation of some Fritillaria species based on the status of their distribution in Iran. 

Key words: Iran, Distribution, Plant Taxonomy, Fritillaria, New Report 
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Abstract 

This study concerns the relationships among 40 taxa belonging to 13 sections of the genus Vicia 

occurring in Iran using chromosomal (mitotic) studies. Based on the results of this study, there 

are 37 diploid (2n=10, 12 and 14) and 3 tetraploid (2n=28) taxa for the flora of Iran. Based on 

these observations three basic chromosome numbers (x=5, 6 and 7) were determined in the 

Iranian gene pool of Vicia. There are some ploidy reports for V. cracca and V. villosa subsp. 

dasycarpa in the world but in this study just has been seen diploid cytotypes in Iran. Most of 

karyotypes in the genus showed submetacentric (sm.) (54.38%), subtelocentric (st.) (26.31%), 

metacentric (14.38%) and telocentric (3.15%) chromosomes which mostly longest and shortest 

ones are submetacentric and subtelocentric, 

2A, 3A, 4A, 3B and 4B which in this system are considered as relatively primitive and therefore 

symmetrical karyotypes. Highest value of TF% (37.57) and lowest value of A1 (0.39) belonged 

to V. narbonensis as symmetrical karyotype and highest value of A1 (0.82) and highest value of 

TF% (13.15) belonged to V. michauxii as asymmetrical karyotype in Iran. 

Key words: Karyotype, Cytotaxonomy, Vicia 
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Abstract 

Sitta tephronota has three subspecies in Iran: S. t. obscura, S. t. tephronota and S. t. dresseri, 

with the latter occurring with very gradual variation in plumage in Zagros Mountains. Despite 

our knowledge about plumage variation, morphometrical variation in this subspecies is little 

known. In this study, we investigated geographical variation of the subspecies with four 

populations from Zagros Mountain (Esfahan, Fars, Kermanshah and Markazi). We measured 

14 primary variable and 10 calculated ratios for comparison in univariate and multivariate 

analyses using Minitab and Past programs. Univariate test revealed that nine characteristics 

were significantly different among the four populations (P<0.05). Morphological matrices 

were analyzed by Principal Components Analysis (PCA), CVA and MANOVA. Result 

indicated that Fars population is different from Markazi population. 

Key words: Sitta tephronota, Geographical variation, Adaptation, Morphology 
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Abstract 

Natural habitats of the Iranian reptiles in many areas of the country are destroying due to 

several reasons. In such conditions the protected areas can act as the shelter sites for many 

organisms. Therefore it seems quite necessary that, under management of the department of 

environment, the reptiles' fauna of these areas, comprehensively be studied and reported. The 

protected area of Khajeh with 37552 Hectares is located in 70 km west of Sarakhs city. This is 

one of the most important protected areas of Khorasan Razavi province. In a long term study 

of the reptiles in this area which lasted 5 years, 11 species of lizards, Paralaudakia 

erythrogastra, Trapelus agilis, Pseudopus apodus, Tenuidactylus caspius, Cyrtopodion 

scabrum, Eremias velox, Eremias persica, Mesalina watsonana, Ablepharus pannonicus, 

Trachylepis aurata, Varanus greseus belonging to 5 families, 7 species of snakes, Typhlops 

vermicularis, Platyceps rhodorachis, Psammophis schokari, Hemorrhois ravergieri, 

Malpolon insignitus, Macrovipera lebetina and Naja oxiana belonging to 4 families and one 

species of turtles, Testudo horsfieldii, were collected, recognized and reported from the area. 

We used Jaccard index for studying the similarity of lizard fauna between Khajeh Protected 

Area and 13 physiogeographical areas of Iran. Our results show that Khajeh Protected Area 

has the highest similarity index with Kopet Dagh and The Sistan Basin, respectively. 

Key words: Reptiles, Khaje Protected Area, Fauna, Similarity 
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Abstract 

This study was conducted to apply the landmark-based geometric morphometrics technique to 

differentiate three species of the genus Paracobitis (P. iranica, P. malapterura and 

P. rhadinaeus) in Iran based on their body shape, because previous works, using traditional 

morphometrics, could not distinct them. A total of 150 specimens were sampled from the 

Zaringol, Madarsoo, Ghomrood, Kordan Rivers and Chahnimeh reservoir. The left side of the 

specimens was photographed using a digital camera and then fifteen landmark-points were 

digitized on two-dimensional images using TpsDig2. Landmark data were analyzed after a 

generalised procrustes analysis using PCA, CVA and cluster analysis  The patterns of body 

shape differences among the populations were illustrated in the deformation grids in relation to 

consensus configuration. The results showed a significant differences among the studied species 

and their populations in terms of morphological traits (P<0.0001). Some differences were found 

in the length and depth of head, depth of body, caudal peduncle length and position of eye and 

position of dorsal fin. The result also showed that P. iranica from Kordan River can be 

considered to be a distinct taxon compared to the Ghomrood taxon based on its morphological 

characteristics. In addition, our findings revealed that the geometric morphometrics approach 

can be a proper tool for morphological and taxonomic studies in species with small sizes 

including Nemachelinae. 

Key words: Landmark-based geometric morphometrics, Paracobitis iranica, P. malapterura, 

P. rhadinaeus 
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