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Allacma BörnerAllacma fusca (L.) (Collembola: Sminthuridae)

Betula sp.

(Alnus Mill.)

(Foeniculum vulgare Mill.)

Silene(Caryophyllaceae)

(Cuscuta L., Convolvulaceae)
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Conchology
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(Morton, 

1979)
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Biggasa,bSmythe

BoschBoschGlayzer

Bosch

CarpenterDanceHosseinzadeh

(Evenness)

(Pielou)Hill, 1973)

Magurran, 2004Lamb et al., 2009Gamito,

2010)PAST

Clypeomorus bifasciatus bifasciatus

Cerithidea cingulata

Thais lacera

Planaxis sulcatus

Linatella 

caudate (Gmelin, 1791)Turicula nelliae

(Hedley, 1922)

**Anachis fouroti

**Ancilla frasiana

**Architectonica laevigata

*Babylonia spirata

**Bullia tranquebarica

****Cerithidea cingulata

**Cerithium caeruleum

***Cerithium scabridum

***Clanculus gennesi

*Clavatula navarchus

*******Clypeomorus bifasciatus bifasciatus

****Cronia konkanensis



**Cypraea grayana

**Cypraea lentiginosa

**Cypraea winckworthi

**Duplicaria duplicata

***Euchelus asper

*Gyrineum natator

***Hexaplex kuesterianus

*Linatella caudata

***Lunella coronata

*****Mitrella blanada

***Morula granulata

*****Nassarius coronatus

*****Nassarius persicus

*Natica vitelius

**Nerita albicilla

**Nerita longii

**Nerita polita

*Nerita textilis

*Neverita didyma

**Oliva bulbosa

*******Planaxis sulcatus

**Polinices mammilla

**Potamides conicus

***Rhinoclavis sinensis

**Strombus persicus

**Terebra bathyrhaphe

****Thais lacera

***Thais mutabilis

****Thais savigni

****Thais tissoti

***Tibia insulaechorab

****Trochus radiatus

*Trochus scabrosus

**Turbo radiatus

*Turicula nelliae

**Turritella fultoni

**Umbonium vestiarium



 

 

 

Linatella caudate (Gmelin, 1791)

Cassidae

Turicula nelliae (Hedley, 1922)

Turridae

Linatella caudata

Turicula nelliae



 

 
 

 

 

 

 

 
  (Evenness)

     

      

      

      

    

      

     

T. nelliaeL. caudata

(Bosch et al., 1995) 

SmytheBosch

BoschGlayzerBiggas

a,bBosch

Hosseinzadeh

Magurran, 2004)

(Haughland, 2009

(Reynolds, 1993)

ColesMcCain



 

 

 

(Meadows and Campell, 1986)

Magurran, 2004)Lamb et al., 

(2009

(Magurran, 2004)

Planaxis sulcatus

Rhinoclavis sinensisThais lacera

Magurran, 2004)

Gamito, 2010)

(Nybakken, 1995)

 

(Evenness)

Hill, 1973)(Magurran, 2004



 

 
 

 

 

 

Planaxis sulcatusRhinoclavis sinensis

Thais lacera

Kazemian

(Nybakken, 

1995)
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Allacma Börner

Allacma fusca (L.) (Collembola: Sminthuridae)

 

Allacma Börner, 1906Allacma fusca (Linnaeus)

Allacma fuscaSminthuridaeColllembola

(Chahartaghi, et al., 2005)

Oribatida

(Chahartaghi, 2007)

(Entognatha)

(Hopkin, 1997)

ArthropleonaNeelipleona

Symphypleona(Fjellberg, 1998)

Symphypleona

(Fjellberg, 2007)

Sminthuridae



 

 

 

(Bretfeld, 1999)

(epigeic)

(hemiedaphic)

(Chahartaghi et al., 2006) 

(Chahartaghi et 

al., 2006)

Fjellberg, 1980, 2007)(Bretfeld , 1999

Allacma Börner, 1906Allacma fusca 

(Linnaeus, 1758)

(Shayanmehr et al., 2012)

SminthuridaeSminthurus Latreille, 

1804S. viridis LinnaeusS. marginatus 

SchöttFarahbakhsh, 1961)

Kahrarian and Mohammadi Noor, 2012

Shayanmehr et al., 2012)

Allacma Börner, 1906

Allacma fusca (Linnaeus, 1758)

Allacma Börner, 1906 

Allacma

Sminthurus(Bretfeld, 1999)

Sminthurus

Börner

Allacma

(Bretfeld, 1999)

(Bretfeld, 1999)

(dens)

(trochanter)

(Fjellberg, 2007) 

Allacma fusca (Linnaeus, 1758)

Allacma fusca

(Fjellberg, 

2007)

(Bretfeld, 1999)

(mucro)



 

 
Allacma BörnerAllacma fusca (L.) (Collembola: Sminthuridae) 

 

 

(Fjellberg, 

2007)

A. fusca

A. koreana

A. fusca

A. gallica

(Bretfeld, 1999)

(tunica)

(sub anal appendage)

Allacma fusca

10x

 

Allacma 

fusca40x

 

(postantennal setae)Allacma fusca40x

 

Allacma fusca

40x

 



 

 

 

Allacma 

fusca40x

 

Allacma fusca

40x

 

(tunica)(empodium)

Allacma fusca40x 

(sub anal appendage 

=SAA)Allacma fusca40x 
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Acanthodactylus boskianousCarinatogecko hereropholisCyrtopodion scabrum

Eumeces schneiderii princepsLacerta mediaLaudakia nupta nuptaOphisops elegansTrapelus 

lessonae

LacertaScinsidae

(SVL)

Laudakia nupta nuptaOphisops elegansTrapelua lessonae

:

(Ahmadzade and Kheirandish, 2006)



 

 

 

Moravec, 1994)(Anderson, 1999

BalouchSalehi

Rastegar-Pouyani

GolubevNilson

 



 

 
 

 

 

 

(vernier)

(SVL, Snout-Vent Lengh)(TL, Tail 

Length)(HL, Head Length)

(HH, Head Height)(HW, Head 

With)(LFL, Length of 

Forelimb)(LHL, Length 

of Hind limb)(LS, Length of Snout)

(SL, Supralabial Scales)

(IS, Infralabial Scales)

(STL, Snout to 

Tympan Length)

(SDL, Subdigial Lamella under 4th toe)

(FHL, 

Forelimb-Hindlimb Length)

SPSS

 

Agamidae

LaudakiaLaudakia nupta

TrapelusTrapelus lessonae

Laudakia nupta

A

Trapelus lessonae

B



 

 

 

 

Agamidae(ALaudakia nupta nupta(BTrapelus lessone

AgamidaeSVL

TLHLHHHWLFLLHL

LSSLLSSTLSDL

FHLNXSDRange

Laudakia nupta nupta   Trapelus lessonae 

 N X SD Range  N X SD Range 

SVL       

TL       

HL       

HH       

HW       

LFL       

LHL       

LS       

SL       

IL       

STL       

SDL       

FHL       

Gekkonidae

CarinatogeckoCarinatogecko 

heteropholisCyrtopodion

Cyrtopodion scabrum

Carinatogecko 

heteropholis

5 mm 



 

 
 

 

 

 

ACyrtopodion scabrum

B

 

 

Gekkonidae(ACarinatogecko heteropholis(BCyrtopodion scabrum

GekkonidaeSVL

TLHLHHHWLFLLHL

LSSLLSSTLSDL

FHLNXSDRange

Cytopodium scabrum  Carinatogecko heteropholis 

 N X SD Range N X 

SVL       

TL       

HL       

HH       

HW       

LFL       

LHL       

LS       

STL       

FHL       

Lacertidae

Acanthodactylus 

boskianousLacerta media mediaOphisops 

elegans elegans

Acanthodactylus boskianous

5 mm 5 mm 



 

 

 

A

Ophisops elegans

B

Lacerta media media

CLacerta media

SVLTLHLHW

HHLFLLHL

LSSLIFSTLSDL

SVLFHL

 

 

LacertidaeSVL

TLHLHHHWLFLLHL

LSSLLSSTLSDL

FHLNXSDRange

Acanthodactylus boskianus  

 Ophisops elegans 

 N X SD Range  N X SD Range 

SVL          

TL          

HL          

HH          

Lacertidae(AAcanthodactylus 

boskianus(BOphisops elegans(CLacerta media

5 mm 5 mm 

5 mm 



 

 
 

 

 

 

Acanthodactylus boskianus  

 Ophisops elegans 

 N X SD Range  N X SD Range 

        

HW          

LFL          

LHL          

LS          

SL          

IL          

STL          

SDL          

FHL          

Scinsidae

Eumeces schneiderii 

princeps

Eumeces schneiderii princeps

Scinsidae

 

(A(B

5 mm 

A B 



 

 

 

Lacertidae

Scinsidae

AB

Laudakia nupta nupta

(Rastegar-Pouyani and 

Nilson, 2002)

Laudakia

(Hojati et al., 2006)

De Filippi

(sympatric)Laudakia caucasia

(Parsa and Rastegar-

Pouyani, 2009)

Anderson, 1999

(Parsa and Rastegar-Pouyani, 2009)

Trapelus lessonae



 

 
 

 

 

 

(Leviton et al., 

1992)

Trapelus

T. ruderatus ruderatus

Rastergar-Pouyani

(Rastergar-Pouyani et al., 2006)

Anderson

(Parsa and 

Rastegar-Pouyani, 2009)

Leviton

(Parsa and Rastegar-

Pouyani, 2009)

Cyrtopodion

Cyrtopodion 

scabrum

(Rastergar-Pouyani et al., 2006)

(Rastergar-Pouyani et al., 2006)

Carinatogecko

Golubev

SzezerbakCarinatogecko

Cyrtopodion

(Anderson, 1999)

Carinatogecko heteropholis

Ophisops elegans



 

 

 

(Akkaya and 

Ugurtas, 2006)

(Rastegar-Pouyani, 1990)

Anderson

(Parsa and Rastegar-Pouyani, 2009)

Lacerta media

Agamidae(Torki, 2007)

(Rastegar-Pouyani et al., 2006) 

Acanthodactylus boskianous

(Rastegar-Pouyani, 2000)

Acanthodactylus beershebensis

Acanthodactylus 

beershebensis

(Hawlena et al., 2006)



 

 
 

 

 

 

(Brodie, 1989)

A. beershebensis

(Grafen, 1988)

A. beershebensis

A. boskianous

.

(Rastegar-Pouyani et al., 2006)

Eumeces schneiderii princeps

(Parsa and Rastegar-

Pouyani, 2009)

(Gharzi, 1991)



 

 

 

(SVL)
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Betula sp. 

 

source-sink

(Betula pendula)(Zyryanova, 2010)



 

 

 

(Thormann et al., 1994)

source-sink

.

Thormann et al., 1994)

Salehi Shanjani et al., 2002)

(Thorssn et al., 2007)

Wilsey et al., 1998)Kovacic and Simic, 2001

Franiel and Wieski, 2005)



Betula sp.

KovacicSimic

ptl

blbw

dlbalb

db(fa)

(nvr)

(ntr)

(fa)(ptlr)

fa = |wl - wr| / (wr + wl)

wl

wr

ptlr = ptl/bl

°°

°°

°°

°°

(ptl)(bl)(bw)

(dlb)(alb)

(db)(nvr)

(ntr)



 

 

 

XSD

CV

SAS

Ward

(Dillon and 

Goldstein, 1984)

(Sokal and Rohlf, 1989)

bw)ptl(bl

alb)(dlb

db

alb

CVnvr

alb

CVdb

fa

CVnvr

alb

CVfa

db

MANOVA

ANOVA

ptlptlrdlbdb

ntrfadb



 

 
Betula sp. 

 

 

XSDCV(ptl)(bl)

(bw)(dlb)(alb)(db)

(nvr)(ntr)(fa)(ptlr)

Ptl 

X (mm)     

SD (mm)        

CV (%)       

Bl

X (mm)        

SD (mm)        

CV (%)       

Ptlr

X (mm)        

SD (mm)        

CV (%)        

Bw

X (mm)        

SD (mm)        

CV (%)        

Dlb

X (mm)       

SD (mm)       

CV (%) 

Alb

X (mm)  

SD (mm)

CV (%) 

Nvr

X 

SD

CV (%)

Ntr

X 

SD

CV (%)

Fa

X (mm)

SD (mm)

CV (%)

Db

X (mm)  

SD (mm)

CV (%)    



 

 

 

XSDCV

(ptl)(bl)(bw)(dlb)(alb)

(db)(nvr)(ntr)

(fa)(ptlr)

    

Ptl 

X (mm)  

SD (mm) 

CV (%)   

Bl

X (mm)   

SD (mm)  

CV (%)  

Ptlr

X (mm)  

SD (mm)  

CV (%)  

Bw

X (mm)  

SD (mm)  

CV (%)  

Dlb

X (mm)  

SD (mm)  

CV (%)  

Alb

X (mm)  

SD (mm)  

CV (%)  

Nvr

X  

SD  

CV (%)  

Ntr

X  

SD  

CV (%)  
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IT-MPLCosmEND
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Aceraceae 

LR IT Ph Acer monspessulanum L. 

Adianthaceae 

- Cosm Cr Adiantum capillus-veneris L. 

Amaranthaceae 

- PL Th Amaranthus albus L. 

- IT-ES Th Amaranthus retroflexus L. 

Amaryllidaceae 

- IT-ES Cr Ixiolirion tataricum (Pall.) Herb. & Ttaub. 

Anacardiaceae 

- IT Ph Pistacia atlantica Desf. subsp. mutica 

- IT Ph Pistacia khinjuk Stocks. 

Araceae 

- IT-ES Cr Arum conophalloides Kotschy. ex Schott. 

Aristolochiaceae 

- IT Th Aristolochia bottae Jaub. & Spach. 

Boraginaceae 

- IT-ES He Anchusa italica Retz. 

- IT-ES He Anchusa strigosa [Soland.] 

- IT-ES He Arnebia euchroma I. M. Johnst. 

- IT-ES He Heliotropium aucheri DC. subsp. aucheri 

- PL Th Lappula microcarpa Gürke. 

- IT Th Lithospermum arvense L. 

- IT-ES He Nonea persica Boiss. 

- IT He Onosma bulbotricha DC. 

- IT He Onosma sericea Willd. 



 

 
 

 

 

 

   

- IT He Rindera lanata Bunge. 

- IT He Solenanthus circinatus Ledeb. 

LR IT He Trichodesma aucheri DC. 

- IT He Trichodesma incanum Bunge. 

Campanulaceae 

END IT He Asyneuma multicaule (Boiss.) Rech.f. & Schiman- Czeika. 

LR-END IT He Campanula humillima A. DC. 

- IT He Campanula incanescens Boiss. 

- IT He Mindium laevigatum (Vent.) Rech.f. & Schiman- Czeika. 

Caprifoliaceae 

- IT-M Ph Lonicera nummulariifolia Jaub. & Spach. 

Capparidaceae 

- IT-M He Capparis parviflora Boiss. 

- IT-ES-M He Capparis spinosa L. 

- IT-M Th Cleome iberica DC. 

Caryophyllaceae 

- IT Ch Acanthophyllum microcephalum Boiss. 

- IT Ch Acanthophyllum bracteatum Boiss. 

- IT Ch Arenaria insignis Litv. 

LR-END IT He Arenaria persica Boiss. 

- IT He Buffonia oliveriana Ser. 

- IT Th Cerastium dichotomum L. 

- IT Th Cerastium inflatum Link ex Sweet. 

END IT He Dianthus orientalis Adams subsp. orientalis. 

- IT He Gypsophila bicolor Grossh. 

- IT He Mesostemma kotschyanum (Fenzl) Vved. 

- IT Th Minuartia meyeri Bornm. 

- IT He Paronychia kurdica Boiss. 

- IT Th Scleranthus orientalis Rössler. 

- IT He Silene ampullata Boiss. 

- IT He Silene chlorifolia Sm. 

- IT-ES-M Th Silene conoidea L. 

- IT He Silene longipetala Vent. 

LR IT He Silene persica Boiss. 

- IT Ch Silene spergulifolia M. Bieb. 

- IT He Telephium oligospermum Steud. ex Boiss. 

- IT-ES Th Vaccaria pyramidata Medik. 

Chenopodiaceae 

- IT-ES Th Atriplex leucoclada Boiss. 

- IT-ES Th Ceratocarpus arenarius L. 

- Cosm Th Chenopodium album L. 

- IT-M Th Chenopodium botrys L. 

- IT Th Chenopodium foliosum Asch. 

- IT Ch Eurotia ceratoides C. A. Mey. 

- IT He Kochia prostrata (L.) Schrad. 

- IT Th Noaea minuta Boiss. & Balansa. 

- IT-M Ch Noaea mucronata Asch. & Schweinf. 

- IT He Salsola canescens Boiss. 

- PL Th Salsola kali L. 

Compositae 

- IT He Achillea tenuifolia Lam. 

- IT-ES He Achillea wilhelmsii K.Koch. 

- IT Th Anthemis haussknechtii Boiss & Reut. 

- IT Th Anthemis odontostephana Boiss. 

- IT-ES He Arctium lappa L. 

- IT He Artemisia haussknechtii Boiss. 



 

 

 

   

- IT-M He Carduus pycnocephalus L. 

- IT Th Carthamus oxyacantha M. Bieb. 

LR IT He Centaurea aucheri (DC.) Wagenitz. 

- IT He Centaurea behen L. 

- IT-SS Th Centaurea bruguierana Hand.- Mazz. 

- IT He Centaurea depressa M. Bieb. 

LR IT He Centaurea gaubae (Bornm.) Wagenitz. 

- IT-ES He Centaurea iberica Trevir. ex Spreng. 

LR-END IT He Centaurea luristanica Rech. f. 

END IT He Centaurea persica Boiss. 

DD-END IT He Centaurea pterocaula Trautv. 

- IT-SS He Centaurea solstitialis L. 

- IT He Centaurea virgata Lam. 

- IT Th Chardinia orientalis (L.) Kuntze.. 

- PL He Cichorium intybus L. 

- PL Cr Cirsium arvense (L.) Scop. 

- IT He Cirsium bracteosum DC. 

- IT He Cirsium congestum Fisch. & C.A.Mey. ex DC. 

- IT He Cirsium hygrophilum Boiss. 

- IT He Cirsium spectabile DC. 

DD-END IT He Cousinia bachtiarica Boiss. & Hausskn. 

LR-END IT He Cousinia calcitrapa Boiss. 

LR-END IT He Cousinia calocephala Jaub. & Spach. 

LR IT He Cousinia cylindracea Boiss. 

- IT-ES Th Crepis foetida L. 

- IT-ES Th Crepis sancta (L.) Babc. 

- IT-M Th Crupina crupinastrum Vis. 

- IT Th Echinops leiopolyceras Bornm. 

DD IT He Echinops macrophyllus Boiss & Hausskn. 

- IT He Echinops ritrodes Bunge. 

- IT Th Garhadiolus angulosus Jaub. & Spach. 

- IT He Gundelia tournefortii L. 

LR-END IT He Helichrysum artemisioides Boiss & Hausskn. 

LR-END IT He Helichrysum oligocephalum DC. 

LR-END IT He Hertia angustifolia Kuntze. 

LR IT He Jurinea eriobasis DC. 

- IT-SS Th Koelpinia linearis Pall. 

- IT-ES-M He Lactuca serriola L. 

- IT Th Lasiopogon muscoides DC. 

- IT He Onopordon leptolepis DC. 

- IT He Outreya carduiformis Jaub. & Spach. 

LR-END IT He Pentanema pulicariiforme Jaub. & Spach. 

- IT He Phagnalon nitidum Fresen. 

- IT Th Picnomon acarna (L.) Cass. 

- IT He Picris strigosa M. Bieb. subsp. strigosa. 

- IT Ch Scariola orientalis (Boiss) Soják. 

- IT He Scorzonera calyculata Boiss. 

LR-END IT He Scorzonera ispahanica Boiss. 

- IT He Scorzonera ramosissima DC. 

- IT He Serratula latifolia Boiss. 

- IT Cr Steptorhamphus tuberosus (L.) Grossh. 

DD-END IT Ch Tanacetum dumosum Boiss. 

END IT He Tanacetum kotschyi (Boiss.) Grierson. 

- PL He Tanacetum parthenium Sch. Bip. 

LR IT He Tanacetum polycephalum Sch. Bip. 

- IT He Taraxacum montanum DC. 



 

 
 

 

 

 

   

- IT-M He Taraxacum syriacum Boiss. 

- IT-ES Cr Tragopogon graminifolius DC. 

- IT He Tragopogon longirostris Bischoff ex Sch.Bip. 

- IT He Tripleurospermum disciforme Sch.Bip. 

- IT-M He Urospermum picroides (L.) F.W.Schmidt. 

- IT He Varthemia persica DC. 

- IT-ES-M Th Xanthium strumarium L. 

- IT Th Xeranthemum annuum L. 

Convolvulaceae 

- PL He Convolvulus arvensis L. 

- IT He Convolvulus commutatus Boiss. 

Crassulaceae 

LR-END IT He Rosularia elymaitica A. Berger. 

- IT-ES Th Sedum hispanicum L. 

END IT Cr Umbilicus tropaeolifolius Boiss. 

Cruciferae 

- IT Th Aethionema carneum B. Fedtsch. 

- IT Th Aethionema elongatum Boiss. 

END IT Th Alyssum linifolium Stephan ex Willd. 

END IT Th Alyssum marginatum Steud. 

- IT-ES-M Th Arabidopsis thaliana (L.) Heynh. 

- IT-ES He Arabis caucasica Willd. 

- IT-ES-M Th Arabis nova Vill. 

- IT He Aubrieta parviflora Boiss. 

- IT He Barbarea plantaginea DC. 

- Cosm He Capsella bursa-pastoris (L.) Medik. 

- IT-M Th Cardaria draba (L.) Desv. 

- IT-SS Th Clypeola aspera Turrill. 

- IT Th Clypeola microcarpa Boiss. 

- IT Th Conringia orientalis (L.) Dumort. 

- PL Th Descurainia sophia (L.) Webb ex Prantl. 

- IT He Draba aucheri Boiss. 

- IT-ES Th Eruca sativa Mill. 

- IT Th Erysimum repandum L. 

- IT He Fibigia macrocarpa Boiss. 

END IT He Fibigia umbellata (Boiss.) Boiss. 

- IT-ES-M Th Goldbachia laevigata DC. 

- IT He Graellsia saxifragifolia Boiss. 

DD-END IT He Hesperis leucoclada Boiss. 

LR IT He Isatis raphanifolia Boiss. 

- IT He Isatis tinctoria L. 

- IT He Lepidium persicum Boiss. 

LR IT He Matthiola ovatifolia Boiss. 

LR-END IT He Micrantha multicaulis (Boiss). F.Dv  

- IT Ch Moriera spinosa Boiss. 

- IT Cr Nasturtium officinale R. Br. 

- IT Th Neslia apiculata Fisch. C.A.Mey. & Ave-Lall. 

- IT Th Peltaria angustifolia DC. 

LR-END IT He Pseudocamelina glaucophylla N.Busch. 

- IT-M Th Robeschia schimperi O.E.Schulz. 

LR-END IT Th Sameraria nummularia Bornm. 

- IT-ES Th Sisymbrium septulatum DC. 

- PL Th Thlaspi arvense L. 

- IT-ES-M Th Thlaspi perfoliatum L. 

Cuscutaceae 

- IT Par Cuscuta epithymum L. 



 

 

 

   

Cypraceae 

- IT He Bolboschoenus affinis Drobow. 

- IT He Carex stenophylla Wahlenb. 

- IT He Scripoides holoschoenus (L.) Soják. 

Dipsacaceae 

- IT He Cephalaria dichaetophora Boiss. 

- IT He Cephalaria procera Fisch. & Ave-Lall. 

- IT He Pterocephalus canus Coult. ex DC. 

- IT He Pterocephalus kurdicus Vatke. 

- IT Th Pterocephalus plumosus Coult. 

Elaeagnaceae 

- IT Ph Elaeagnus angustifolia L. 

Equisetaceae 

- PL Cr Equisetum arvense L. 

Euphorbiaceae 

- IT He Andrachne telephioides L. 

- IT Th Euphorbia azerbajdzhanica Bordz. 

- IT He Euphorbia boissieriana (Woronow.) Prokh. 

- IT He Euphorbia bungei Boiss. 

- IT-ES-M He Euphorbia helioscopia L. 

- IT He Euphorbia heteradena Jaub & Spach. 

- IT-M Th Euphorbia peplus L. 

Fumareaceae 

- IT-ES-M Th Fumaria asepala Boiss. 

- IT-ES Th Fumaria parviflora Lam. 

Geraniaceae 

- IT Cr Biebersteinia multifida DC. 

- IT-ES-M Th Erodium cicutarium (L.) L'Her. 

- IT He Geranium lucidum L. 

- IT Cr Geranium tuberosum L. 

Poaceae 

- IT-ES Th Aegilops tauschii Coss. 

- IT He Agropyron intermedium (Host) P.Beauv. 

- IT-ES Cr Agropyron repens (L.) P.Beauv. 

- IT-ES-M He Alopecurus apiatus Ovcz. 

- IT Cr Arrhenatherum kotschyi Boiss. 

- IT-ES-M Th Avena ludoviciana Durieu. 

- IT Th Boissiera squarrosa (Sol.) Nevski. 

- PL He Bothriochloa ischaemum (L.) Keng. 

- IT-ES Th Bromus danthoniae Trin.ex C.A.Mey. 

- PL Th Bromus tectorum L. 

- IT He Bromus tomentellus Boiss. 

- IT He Calamagrostis pseudophragmites Asch. 

- IT-ES Cr Catabrosa aquatica P.Beauv. 

- Cosm Cr Cynodon dactylon (L.) Pers. 

- IT-ES-M He Dactylis glomerata L. 

- IT-ES-M Th Eremopoa persica (Trin.) Roshev. 

- IT-ES He Festuca arundinacea Schreb. 

- IT-ES He Festuca ovina L. 

- IT Th Heteranthelium piliferum Hochst. ex Jaub. & Spach. 

- IT-ES-M Cr Hordeum bulbosum L. 

- IT-ES-M Th Hordeum glaucum Steud. 

- IT-ES-M He Hordeum violaceum Boiss. & Hohen. 

- Cosm Th Hordeum vulgare L. 

- IT-M He Lolium perenne L. 

- IT He Melica jacquemontii Decne. 



 

 
 

 

 

 

   

- IT-M He Melica persica Kunth. 

- IT Cr Oryzopsis holciformis Hack. 

- IT-ES-M Th Parapholis incurva (L.) C.E.Hubb. 

- IT-SS Cr Pennisetum orientale Rich. 

- IT-SS Cr Phalaris arundinacea L. 

- Cosm Cr Phragmites australis (Cav) Steud. 

- Cosm Th Poa annua L. 

- IT-ES-M Cr Poa bulbosa L. 

- IT Cr Psathyrostachys fragilis (Boiss.) Nevski. 

- IT Cr Puccinella bulbosa (Grossh) Grossh. 

- PL Th Setaria viridis (L.) P.Beauv. 

- PL Cr Sorghum halepense (L.) Pers. 

- IT He Stipa hohenackeriana Trin. & Rupr. 

- IT-M He Stipa parviflora Desf. 

- IT Th Taeniatherum crinitum (Schreb.) Nevski. 

- IT Th Triticum aestivum L. 

Hypericaceae 

- IT-ES He Hypericum helianthemoides (Spach) Boiss. 

- IT He Hypericum scabrum L. 

Iridaceae 

- IT Cr Gladiolus atroviolaceus Boiss. 

- IT Cr Gladiolus segetum Ker Gawl. 

Juglandaceae 

- IT-ES-M Ph Juglans regia L. 

Juncaceae 

- Cosm Cr Juncus inflexus L. 

Labiatae 

- IT Th Acinos graveolens Link. 

LR-END IT He Ajuga chamaecistus Ging.ex Benth. 

- IT He Eremostachys laevigata Bunge. 

- IT He Eremostachys macrophylla Montbret. & Aucher. 

- IT-M Th Lallemantia iberica Fisch. & C.A. Mey. 

- IT-ES-M Cr Lamium album L. 

- Cosm Th Lamium amplexicaule L. 

- IT He Marrubium cuneatum [Soland.] 

- PL He Marrubium vulgare L. 

- PL Cr Mentha longifolia (L.) Huds. 

- IT He Nepeta fissa C.A.Mey. 

- IT He Nepeta persica Boiss. 

- IT Th Nepeta pungens Benth. 

LR-END IT Th Nepeta straussii Hausskn. & Bornm. 

END IT He Phlomis anisodonta Boiss. 

END IT He Phlomis olivieri Benth. 

LR-END IT He Phlomis persica Boiss. 

- IT He Salvia ceratophylla L. 

- IT He Salvia hydrangea DC.ex Benth. 

- IT He Salvia multicaulis Vahl. 

- IT-SS He Salvia palaestina Benth. 

END IT He Salvia reuteriana Boiss. 

- IT He Salvia syriaca L. 

- IT-ES-M He Salvia virgata Ortega. 

LR-END IT He Satureja bachtiarica Bunge. 

LR IT He Scutellaria multicaulis Boiss. subsp. multicaulis. 

LR-END IT Ch Stachys acerosa Boiss. 

END IT He Stachys benthamiana Boiss. 

- IT-ES He Stachys inflata Benth. 



 

 

 

   

- IT-ES He Stachys lavandulifolia Vahl. 

LR-END IT He Stachys pilifera Benth. 

- IT He Stachys setifera C.A.Mey. 

- IT He Stachys spectabilis Choisy ex DC. 

- IT-SS He Teucrium orientale L. subsp. orientale. 

- IT-M He Teucrium polium L. 

LR-END IT He Thymus daenensis Celak. subsp. daenensis. 

- IT Th Ziziphora capitata L. 

VU IT He Ziziphora clinopodioides Boiss. 

- IT Th Ziziphora tenuior L. 

Liliaceae 

- IT Cr Allium akaka Gmel. Ex Roem & Schult. 

- IT Cr Allium ampeloprasum L. subsp. iranicum Wendelbo. 

- IT Cr Allium atroviolaceum Boiss. 

EN-END IT Cr Allium hirtifolium Boiss. 

- IT Cr Allium scabriscapum Boiss. 

- IT Cr Bellevalia longistyla (Miscz.) Grossh. 

- IT Cr Colchicum haussknechtii Boiss. 

- IT Cr Colchicum kotschyi Boiss. 

- IT Cr Colchicum speciosum Steven. 

LR-END IT Cr Colchicum wendelboi K. Perss. 

LR IT Cr Eremurus spectabilis M. Bieb. 

- IT Cr Fritillaria imperialis L. 

- IT Cr Fritillaria persica L. 

- IT Cr Gagea gageoides (Zucc.) Vved. 

- IT-ES-M Cr Muscari neglectum Guss. ex Ten. 

- IT Cr Ornithogalum persicum Hausskn. ex Bornm. 

- IT Cr Ornithogalum umbellatum L. 

- IT Cr Tulipa biflora Pall. 

- IT Cr Tulipa stylosa Fisch. ex Fisch & C.A.Mey. 

- Linaceae 

LR-END IT He Linum album Kotschy ex Boiss. 

DD IT He Linum usitatissimum L. 

Malvaceae 

DD-END IT He Alcea koelzii I. Riedl. 

- IT-ES-M He Malva neglecta Wallr. 

- Moraceae 

- IT-ES-M Ph Ficus carica L. subsp. carica 

- IT-ES Ph Morus nigra L. 

- Morinaceae 

- IT He Morina persica L. 

- Oleaceae 

LR IT Ph Fraxinus rotundifolia Mill. 

- Onagraceae 

- PL He Epilobium hirsutum L. 

- Orchidaceae 

- IT Cr Orchis palustris Jacq. 

- Orobanchaceae 

DD-END IT Par Orobanche schwingenschussi Gilli. 

Papaveraceae 

- IT He Glaucium oxylobum Boiss. & Buhse. 

- IT-M Th Hypecoum pendulum L. 

- IT Th Papaver argemone L. 

- IT Th Papaver dubium L. 

- IT He Papaver fugax Poir. 

- IT Th Roemeria refracta DC. 



 

 
 

 

 

 

   

Papilionaceae 

- IT Ch Astragalus adscendens Boiss. & Hausskn. ex Boiss. 

- IT He A. aegobromus Boiss. & Hohen. 

- IT Ch A. ardahalicus Parsa. 

LR-END IT He A. babakhanloui Maassoumi & Podlech. 

LR-END IT Ch A. campylanthus Boiss. 

VU-END IT He A. caryolobus Bunge. 

LR IT Ch A. cephalanthus DC. 

- IT He A. curvirostris ssp curvirostris Boiss. 

- IT He A. effusus Bunge. 

LR IT-SS Ch A. fasciculifolius Boiss. 

LR IT Ch A. gossypinus Fisch. 

- IT He A. hamosus L. 

END IT He A. jessenii Bunge. 

- IT Ch A. microcephalus Willd. 

LR IT Ch A. myriacanthus Boiss. 

LR-END IT Ch A. murinus Boiss. 

- IT Ch A. rhodosemius Boiss. & Hausskn. 

LR-END IT Ch A. susianus Boiss. 

LR IT Ch A. verus Olivier. 

LR-END IT He Cicer spiroceras Jaub. & Spach. 

- IT-ES-M He Coronilla varia L. subsp. varia 

LR IT-ES Cr Glycyrrhiza glabra L. var. glabra. 

- IT-ES He Lathyrus cyaneus (Steven.) K. Koch. 

- IT Th Lens culinaris Medik. 

- PL He Lotus corniculatus L. 

- PL He Medicago lupulina L. 

- IT-ES-M Th Medicago minima (L.) Bartal. 

- IT Th Medicago radiata L. 

- IT-ES-M He Medicago sativa L. 

- IT-ES-M He Melilotus officinalis (L.) Lam. 

- IT Ch Onobrychis cornuta (L.) Desv. 

DD-END IT He Onobrychis gaubae Bornm. 

- IT He Ononis spinosa L. 

- IT-ES-M He Trifolium pratense L. 

- IT-ES-M Cr Trifolium repens L. 

LR-END IT He Trigonella elliptica Boiss. 

- IT Th Trigonella monantha C. A. Mey. 

LR IT Th Vicia anatolica Turrill. 

- IT Th Vicia ervilia Willd. 

- IT Th Vicia variabilis Freyn & Sint. ex Freyn. 

- IT-ES-M He Vicia villosa Roth. 

Plantaginaceae 

- IT-ES Th Plantago atrata Hoppe. 

- PL He Plantago lanceolata L. 

Platanaceae 

- IT-M Ph Platanus orientalis L. 

Plumbaginaceae 

DD-END IT Ch Acantholimon aspadanum Bunge. 

DD IT Ch Acantholimon bromifolium Boiss. ex Bunge. 

Podophyllaceae 

- IT Cr Bongardia chrysogonum Boiss 

- IT-ES Cr Leontice armeniaca Boiv. 

- IT-ES Cr Leontice leontopetalum L. 

Polygonaceae 

- IT Ch Atraphaxis spinosa L. 



 

 

 

   

- IT He Polygonum alpestre C. A. Mey. 

LR-END IT He Polygonum aridum Boiss. & Hausskn. ex Boiss. 

- Cosm Th Polygonum aviculare L. 

- IT-ES Th Polygonum lapathifolium L. 

LR IT He Polygonum luzuloides Jaub. & Spach. 

- IT He Polygonum paronychioides C. A. Mey. 

- IT He Polygonum thymifolium Jaub. & Spach. 

- IT He Rheum ribes L. 

LR-END IT He Rumex elbrusensis Boiss. 

- IT He Rumex ponticus E.H. L.Krause. 

Primulaceae 

LR-END IT He Dionysia caespitosa Boiss. 

LR-END IT He Dionysia revoluta Boiss. 

VU-END IT He Dionysia sawyeri (Watt) Wendelbo. 

Rafflesiaceae 

- IT Par Pilostyles haussknechtii Boiss. 

Ranaunculaceae 

- IT Th Adonis aestivalis L. 

- IT Cr Anemone biflora DC. 

- IT Cr Batrachium trichophyllum (Chaix) Bosch. 

- IT-ES-M Th Ceratocephalus falcata (L.) Pers. 

- IT Ph Clematis ispahanica Boiss. 

- IT Th Consolida orientalis (J. Gay) Schrödinger 

LR IT Cr Delphinium tuberosum Aucher ex Boiss. 

- IT Cr Ficaria kochii (Ledeb.) Iranshahr & Rech. f. 

- IT-ES-M Th Ranunculus arvensis L. 

- IT He Ranunculus polyanthemos L. 

- IT-M He Thalictrum isopyroides C. A. Mey 

- Rhamnaceae 

LR IT-ES Ph Rhamnus pallasii Fisch. & C.A.Mey. 

DD IT Ph Rhamnus cornifolia Boiss. & Hohen. 

LR-END IT Ph Rhamnus persica Boiss. 

Rosaceae 

- PL Ph Amygdalus communis L. 

LR-END IT Ph Amygdalus haussknechtii C. K. Schneid.ex Bornm. 

LR-END IT Ph Amygdalus lycioides Spach. 

- IT Ph Amygdalus orientalis Mill. 

- PL Ph Armeniaca vulgaris Lam. 

- IT Ph Cerasus mahaleb Mill. 

- IT Ch Cerasus pseudoprostrata Pojark. 

- IT Ph Cerasus vulgaris Mill. 

- IT Ph Cotoneaster luristanicus G. Klotz. 

- IT Ph Crataegus azarolus L. 

END IT Ph Crataegus persica Pojark. 

- PL Ph Malus domestica Borkh. 

- IT-ES-M Ph Rosa canina L. 

- IT Ph Rosa elymaitica Boiss. & Hausskn. ex Boiss. 

- IT-M Ch Rosa orientalis A. Dupont ex DC. 

END IT Ph Rubus anatolicus Focke. 

- IT-ES-M He Sanguisorba minor Scop. 

Rubiaceae 

- IT He Asperula glomerata (M. Bieb.) Griseb. 

- IT He Asperula molluginoides Rchb. 

- IT Th Asperula orientalis Boiss. & Hohen. 

- IT Th Asperula setosa Jaub. & Spach. 

- Cosm Th Callipeltis cucullaria (L.) DC. 



 

 
 

 

 

 

   

- IT He Crucianella gilanica Trin. 

- IT-ES-M Th Galium aparine L. 

- IT-M Th Galium setaceum Lam. 

- PL He Galium verum L. 

- IT Th Galium tricorne Stokes. 

LR IT He Rubia tinctorum L. 

Salicaceae 

- IT-ES Ph Populus alba L. 

- IT-ES Ph Salix alba L. 

- IT Ph Salix excelsa J. F. Gmel. 

Santalaceae 

- IT He Thesium kotschyanum Boiss. 

Scrophulariaceae 

- IT He Kickxia commutata (Rchb.) Fritsch. 

- IT He Linaria fastigiata Chav. 

- IT He Linaria grandiflora Desf. 

LR-END IT He Scrophularia crassiuscula Grau. 

END IT He Scrophularia nervosa Benth. 

- IT He Scrophularia striata Boiss. 

- IT He Scrophularia variegata M. Bieb 

- IT He Verbascum agrimoniifolium (K. Koch) Hub.-Mor. 

- IT-ES He Verbascum sinuatum L. 

- Cosm He Veronica anagallis- aquatica L. 

- IT-M He Veronica orientalis Mill. 

Solanaceae 

- IT He Hyoscyamus reticulatus L. 

- IT He Hyoscyamus senecionis Willd. 

- Cosm Th Solanum nigrum L. 

T a m a r i c a c e a e 

- PL Ph Tamarix ramosissima Ledeb. 

Thymelaeaceae 

- IT Ph Daphne mucronata Royle. 

Ulmaceae 

- IT-ES-M Ph Celtis caucasica Willd. 

LR IT Ph Ulmus boissieri Grudz. 

Umbelliferae 

- IT Cr Bunium caroides Hausskn. ex Bornm. 

- IT Cr Bunium cylindricum Drude. 

- IT Cr Bunium paucifolium DC. 

- IT He Bupleurum falcatum L. 

- IT He Chaerophyllum macropodum Boiss. 

LR-END IT He Echinophora platyloba DC. 

- IT He Eryngium billardierei Heldr. ex Boiss. 

- IT-ES-M He Falcaria vulgaris Bernh. 

EN-END IT He Ferula assa-foetida L. 

LR IT He Ferula gummosa Boiss. 

- IT He Ferula ovina Boiss. 

LR IT He Ferulago angulata Boiss. 

- IT He Grammosciadium pterocarpum Boiss. 

- IT He Grammosciadium scabridum Boiss. 

- IT He Heracleum lasiopetalum Boiss. 

LR IT He Malabaila dasyantha Fisch. & C.A.Mey. ex K.Koch 

- IT Th Orlaya daucoides (L.) Greuter 

- IT He Pimpinella kotschyana Boiss. 

- IT He Prangos acaulis (DC.) Bornm. 

- IT He Prangos uloptera DC. 



 

 

 

   

LR-END IT He Rhabdosciadium aucheri Boiss. 

DD-END IT He Scaligeria nodosa Boiss. 

- IT Th Scandix iberica M. Bieb. 

- IT-ES He Sium sisaroideum DC. 

- IT He Smyrniopsis aucheri Boiss. 

- IT He Smyrnium cordifolium Boiss. 

- PL Th Turgenia latifolia Hoffm. 

- IT Th Turgeniopsis foeniculacea Boiss. 

DD IT He Zeravschanica membranacea (Boiss.) M. Pimen. 

- IT He Zosimia absintifolia M.Bieb. 

Urticaceae 

- IT He Parietaria alsinifolia Delile. 

- IT-ES-M He Parietaria judaica L. 

- PL He Urtica dioica L. 

Valerianaceae 

- IT He Valeriana sisymbriifolia Vahl. 

- IT-M Th Valerianella cymbaecarpa C. A. Mey. 

Vitaceae 

- IT-SS Ph Ampelopsis vitifolia Planch. 

- IT-SS Ph Vitis vinifera L. 

Zygophyllaceae 

- PL He Peganum harmala L. 
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Abstract 

Cuscuta is a common plant parasite and is able to attack several host species. Its haustoria could 

be penetrated into the phloem of host plant. In this study, the stem anatomy of six species and 

two varieties of Cuscuta (Cuscuta campestris, C. monogyna, C. brevistyla, C. kotschyana, 

C. epithymum, C. pedicellata, C. lehmanniana var. lehmanniana and C. babylonica var. 

babylonica) distributed in Khorassan provinces were investigated using the blue toluidine 

staining. Cross sections were provided by hand. Results showed that anatomical characters 

including stem diameter, position and distribution of vessels, number and size of vessels and 

number of parenchymatous layers were effective traits to taxonomically separate the species 

under study. Furthermore, the anatomical relationship between parasite and its host plant was 

examined. 

 

Key words: Cuscuta, Parasite, Haustorium, Host, Blue toluidine staining 
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Abstract 

In this study, morphological seed diversity of 16 species of the genus Silene and Vaccaria 

hispanica was examined to survey the taxonomic significance by using Scanning Electron 

Microscopy (SEM). The matured seeds of the species were collected from natural habitats in 

Iran. Fifteen qualitative and quantitative characters were measured based on SEM photographs. 

The shape of seeds was reniform in the 69 percent of species and the rest was asymmetry 

reniform, circular reniform and spherical. The dimension of seeds varied from 0.56×0.83 mm in 

S. araratica to 1.02×2.1 mm in S. swertiifolia. The lateral surfaces of 64.7 percent of the species 

studied were concave and the other species have flat or convex surface. The species studied 

have showed noteworthy diversity in seed coat cells features such as the dimension, the shape, 

the anticlinal walls and the sculpturing. An identification key was represented. According to the 

results, seed morphology features possessed taxonomic significance at the genus and species 

level. 

 

Key words: Iran, Seed coat cell, SEM, Silene 
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Abstract 

Assessing the floristic resources of each region is very important because it serves to identify 

he purpose of this study was to introduce floristic list, life forms 

and endangered species of Gheissari region. This region covers about 9816 ha and lies in the 

west part of Chaharmahal & Bakhtiari province. Field data were collected in the years 

between 2009 and 2010. During that period, the plant species were collected and then 

identified based on families, genera and species using appropriate reference. The results 

showed that there were 487 plant species belonging to 65 families and 301 genera. The 

families like Composite, Gramineae, Papilionaceae, Labiatae, Cruciferae, Umbeliferae and 

Caryophyllaceae had 70, 46, 41 39, 38, 30 and 21 species, respectively. These families made 

up , species were as 

below: 50.31% hemicryptophytes (245 species), 23.20% therophytes (113 species), 12.52% 

cryptophytes (61 species), 7.60% phanerophytes (37 species) and 5.75% chamephytes (28 

species). The chorology of species showed that 67.15 percent of species belonged to Iran-

Turanian, 5.75 percent Polyregional, 2.67 percent Cosmopolitan and the rest belonged to the 

others. Threatened species included 86 species of the total species from Iran-Turanian. 

Among them, the endangered class, vulnerable, lower risk and data deficient were 2, 3, 67 and 

14 species respectively.  
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Abstract 

In order to assess the genetic variations in Iranian fennel accessions, an experiment on15 

fennel ones including 13 Iranian and two foreign ones were carried out in randomized block 

design with three replicates. According to analysis of variance significant differences were 

observed among all studied traits. Most of the traits showed moderate to high heritability 

(90%) except for the number of the days up to 50% appearance. Seed yield had positive 

correlation with number of lateral shoots. The first factor in factor analysis explained 83% of 

variation. Number of lateral shoots, wet weight, dry weight and seed yield had the highest 

value in the second Eigen, while in the third one plant height, inflorescence diameter and seed 

length showed the highest values. Cluster analysis classified 15 fennel accessions in four 

groups that showed high differences in seed yield, day of ripening and plant height. 

Furthermore, most of accessions were grouped based on their geographical and climatic 

conditions. Therefore, it would be possible to cross the elite genotypes from different clusters 

and select the best ones in order to introduce new cultivars with appreciable agronomic traits.  

 

Key words: Fennel, Genetic variation, Heritability, Morphological traits 
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Abstract 

This research is based on a floristic study in Bahar-ab Kuh area (Zagros mountains) in the 

border of Kermanshah and Ilam provinces, 128 plant species from 106 genera belonging to 38 

families were identified. The richest families were Asteraceae with 17 species (13.28%), 

Fabaceae with 16 species (12.5%) and Poaceae with 15 species (11.70%), respectively. 

Euphorbia and Trifolium constituted the largest genera with 4 species. According to the life 

form spectrum, the highest proportion of life forms belonged to therophytes (46.93%), 

hemicryptophytes (25.76%), geophytes (11.71%), chamaephytes (8.59%) and phanerophytes 

(7.03%), respectively. Likewise, the highest proportion of chorotypes belonged to Irano-

Turanian elements (53.90%), followed by Irano-Turanian/ Mediterranean (17.18%), Irano-

Turanian/ Euro-Siberian (9.37%), Irano-Turanian/ Mediterranean/ Euro-Siberian (6.25%), 

Irano-Turanian/ Sahara-Sindian (5.46%), Irano-Turanian/ Euro- Siberian/ Sahara-Sindian 

(4.68%) and cosmopolitan elements (3.12%). Moreover, 5.46%  of these plants were endemic 

for Iran. 
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Abstract 

The genus Alnus has two species in old references of the flora of Iran in which two varieties 

and one subspecies have been recorded. However, recently, five new taxa have been 

described and recorded for the flora of Iran. In this study, the herbarium samples were 

obtained during a widespread sampling from 25 stands, ranged from the most eastern limit of 

alder dispersion in Golestan to the west of Talish, across the plains and highlands of 

Hyrcanian forests. After sampling, 28 leaf and female cone morphological traits belonging to 

140 alder individuals were measured and analyzed. The results of discriminant analysis 

showed 11 most important traits in differentiation of the taxa such as leaf angle in apex, blade 

shape at the base, type of serration, villosity intensity, presence of hairs on the upper surface 

of leaf and cone shape. In this analysis, 84.3% of recognized individuals were correctly 

grouped in the related taxon. The maximum disagreement between predicted and recognized 

groups corresponded to allocation of A. subcordata varieties to villosa and visc versa. 

Generally, the morphological traits of the two new species including A. dolichocarpa and A. 

djavanshirii were very similar to that of A. subcordata var. subcordata. While, three sub-

species of A. glutinosa were distinguished by the same traits. Finally, the use of DNA 

barcoding techniques is suggested in order to verify the presence of new taxa in Iran. 
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Abstract 

Despite superior medicinal properties of Birch, reported on its 

morphological diversity. For the first time, leaf samples were collected from four different 

sites, each site 10 trees and each tree 30 fertile and sterile shoots and leaves (totally 2400). In 

analyzing the mean values, the Siahmarz kuh showed the maximum and the Marmishoo 

minimum size mean. Angle of leaf base and number of veins had minimum and fluctuating 

asymmetry and distance border had a maximum coefficient of variation, minimum and 

maximum morphological diversity respectively. Average size of sterile leaf traits was larger 

than average size of fertile leaf traits. It seemed that Siahmarz Kuh is had the most 

interapopulation diversity and could apply a transition source to sink. The slightest change in 

the veins of the population in birch was more strongly controlled by genes. Multivariate 

analyses of variance indicated high statistical significance of all factors: leaf type, population, 

type population, tree nested population and type × tree nested population. The cluster analysis 

identified three clusters, the first cluster contained only Marmishoo trees. Because the 

majority of the population, geographic distribution of genotypes was not consistent with the 

grouping that could be due to the influence of environmental factors on morphological traits, 

so it is recommended to use molecular markers. Canonical discriminant analysis showed that 

petiole length ratio and fluctuating asymmetry could be used in future research on 

morphological diversity among populations of B. pendula. 

 

Key words: Multivariate Analysis, Fertile and Sterile Shoot Leaves, Endangered species, 

Birch 
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Abstract 

In the present research, lizard fauna of Harsin on the south east of Kermanshah province was 

investigated. During a two-yeard field work, totally eight different species of lizards 

including, Laudakia nupta nupta (Agamidae), Trapelus lessonae Cyrtopodion scabrum and 

Carinatogecko heteropholis (Gekkonidae), Ophisops elegans, Lacerta media and 

Acanthodactylus boskianous (Lacertidae) and Eumeces schneiderii princeps (Scincidae) were 

collected, examined, identified and their biosystematic characters were studied. Based on 

observations in the field and statistical data of the collected specimens, it was found that the 

lizards of Lacertidae family with 66% was the most and Scincidae with only 2% was the least 

abundant species in the studied region. In addition, this study revealed that there was a 

similarity in terms of snout- vent length (SVL) between individuals of this area (Laudakia 

nupta nupta, Trapelus lessonae, Ophisops elegans) and individuals of the regions previously 

studied. 
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Abstract
 

In order to identify the epigeic Collembola fauna of Shahid Zare forest (Latitude 36° 32' 2" N, 

Longitude 52° 7' 45" E and elevation of 40-116 meters above mean sea level), located in the 

east of Sari city (Mazandaran Province, Iran), some pit fall traps were placed in several sites of 

this forest, in April 2012. Then, the trapped springtails were separated after being transported to 

the entomology laboratory of Sari University of agricultural sciences and natural resources. The 

microscopic slides were prepared and the species were identified using verified identification 

keys. Among the collected specimens, the genus Allacma Börner and the species Allacma fusca 

(Linnaeus) were recorded from Iran for the first time. 

 

Key words: Allacma fusca, Sminthuridae, Collembola, New record, Mazandaran, Iran 
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Abstract 

This study was carried out to determine the diversity of gastropod species in the intertidal 

zone of Hormuz Island in the Persian Gulf. Seasonal sampling was conducted in 7 selected 

sites by throwing nine random quadrates (0.5×0.5 m) in each site. Samples of each site were 

separately transferred to the laboratory and identified by the standard keys and verified by the 

Conchology Museum of Tokyo University of Science. Forty -nine gastropod species were 

identified, from which 2 species, Turicula nelliae and Linatella caudata were recorded for the 

first time from the Iranian coast of the Persian Gulf. The highest number of gastropods in one 

site was 28 species in site 1 (East of Marine Research Center), Also highest number of 

gastropods in one season was 35 species in winter and lowest number was in 28 species in 

summer. Simpson dominance index, Shannon-Wiener species diversity index, Margalef 

richness index and evenness index were calculated in the different sites and results showed 

that site 1 contained the most amount of the Shannon-Wiener and Margalef indices and site 6 

(West of Island) contained the most amount of the Simpson index. Also, site 3 (Mangrove 

forest) showed the lowest amount of the Simpson, Shannon-Wiener and Margalef indices, 

while maximum amount of evenness index occurred in this site. 
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