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Pteridophytes

Aspleniaceae

Asplenium adiantum-nigrum L. o Cry Plurreg.

Asplenium trichomanes L. o Cry Plurreg.

Asplenium scolopendrium L. o Cry Plurreg.

Dennstaedtiaceae

Pteridium aquilinum (L.) Kuhn o Cry Scosm.

Dryopteridaceae

Dryopteris affinis (Lowe) Fraser-Jenk. o Cry Euro-Sib.

Dryopteris caucasica (A. Braun) Fraser-Jenk. & Corley o Cry Euro-Sib.

Dryopteris pallida (Bory) C. Chr. Ex Mair& Petit o Cry Euro-Sib.

Matteuccia struthiopteris (L.) Todaro o Cry Plurreg.

Polystichum aculeatum (L.) Roth. o Cry Plurreg.

Polystichum woronowii Fomin e Cry Euro-Sib.

Equisetaceae

Equisetum telmateia Ehrh. ol s Cry Plurreg.

Polypodiaceae

Polypodium vulgare L. o Cry Plurreg.

Pteridaceae

Adiantum capillus-veneris L. Bt Cry Plurreg.

Pteris cretica L. o Cry Plurreg.

Pteris dentata Forsskahl g Cry Plurreg.

Woodsiaceae

Athyrium filix-femina (L.) Roth o Cry Euro-Sib.

Dryopteris filix-mas (L.) Schott. Roth o Cry Euro-Sib.

Spermatophytes

Gymnosperm

Taxaceae

Taxus baccata L. T Ph Euro-Sib./Medit.

Angiosperm

Monocotyledones

Alliaceae

Allium paradoxum (M.B.) G. Don. sile Cry Euro-Sib.

Allium sp. e Cry

Amaryllidaceae

Galanthus nivalis L. Sie Cry Euro-Sib./Medit.

Araceae

Arum maculatum L. e Cry Euro-Sib.
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Cyperaceae

Carex divulsa Stokes

Carex pendula Huds.

Carex remota L.

Carex sylvatica Maxim. ex Boeckeler
Cyperus esculentus L.

Dioscoreaceae

Tamus communis Link

Iridaceae

Iris pseudacorus L.

Crocus caspius Fisch. & C.A.Mey.
Juncaceae

Juncus inflexus L.

Luzula forsteri (Smith) DC.

Liliaceae

Scilla siberica Haw.

Loranthaceae

Viscum album L.

Orchidaceae

Cephalanthera caucasica Kraenzl.
Epipactis helleborine (L.) Crantz
Epipactis veratrifolia Boiss. & Hohen.
Neottia nidus-avis (L.) Rich.

Poaceae

Aegilops cylindrica Host

Alopecurus myosuroides Huds.

Avena fatua L.

Brachypodium pinnatum (L.) P.Beauv.
Brachypodium sylvaticum (Huds.) P. Beauv.
Bromus sterilis L.

Cynodon dactylon (L.) pers.

Dactylis glomerata L.

Digitaria sanguinalis (L.) Scop.
Eleusine indica (L.) Gaertn.

Festuca drymeia Mert. & W.D.J . Koch
Lolium perenne L.

Microstegium vimineum (Trin.) A. Camus
Oplismenus undulatifolius (Ard.) P.Beauv.
Paspalum dilatatum Poir.

Paspalum paspaloides Scribn.

Poa annua L.

Poa nemoralis L.
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Setaria glauca (L.) P. Beauv. S Th Plurreg.
Sorghum halepense (L.) Pers. S Cry Plurreg.
Ruscaceae
Danae racemosa Moench e Ph Euro-Sib.
Ruscus hyrcanus Woronow ST Ch Euro-Sib.
Smilacaceae
Smilax excelsa Duhamel s Ph Euro-Sib.
Typhaceae
Sparganium erectum L. e Cry Euro-Sib./Medit.
Typha latifolia L. e Cry Scosm.
Dicotyledones
Adoxaceae
Sambucus ebulus L. e Cry Euro-Sib./Medit./Ir-Tur.
Aceraceae
Acer cappadocicum Gled. ST Ph Euro-Sib.
Acer mazandaranicum Amini, H.Zare & Assadi T Ph Euro-Sib.
Acer velutinum Boiss. e Ph Euro-Sib.
Amaranthaceae
Amaranthus hybridus L. s Th Plurreg.
Amaranthus retroflexus L. sile Th Plurreg.
Apiaceae
Lecockia cretica (Lam.) DC. sile He Euro-Sib.
Eryngium caucasicum Trautv. sile He Euro-Sib./Medit./Ir-Tur.
Helosciadium nodiflorum (L.) W. D. J. Koch sale Cry Euro-Sib./Medit./Ir-Tur.
Heracleum persicum Desf. s He Euro-Sib.
Pimpinella affinis Ledeb. stle He Euro-Sib./Ir-Tur.
Sanicula europaea L. e He Euro-Sib./Medit.
Torilis arvensis Link s Th Plurreg.
Apocynaceae
Periploca graeca L. e Ph Euro-Sib./Medit.
Aquifoliaceae
llex spinigera Loes. s Ph Euro-Sib.
Araliaceae
Hedera pastuchovii Woronow s Ph Euro-Sib.
Asparagaceae
Polygonatum orientale Desf. sile Cry Euro-Sib.
Asteraceae
Artemisia annua L. e Th Euro-Sib./Medit./Ir-Tur.
Bidens tripartita L. sile Th Plurreg.
Carpesium abrotanoides L. s He Plurreg.
Carpesium cernuum L. e He Plurreg.
Cichorium intybus L. sile He Plurreg.
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Cirsium vulgare (Savi) Ten. sile He Euro-Sib./Ir-Tur.
Conyza bonariensis (L.) Cronquist e Th Cosm.
Conyza canadensis (L.) Cronquist s Th Scosm.
Centaurea hyrcanica Bornm. sile Cry Euro-Sib.
Eclipta prostrata (L.) L. sle Th Plurreg.
Eupatorium cannabinum L. e Ch Euro-Sib./Ir-Tur.
Lapsana communis L. e He Euro-Sib./Ir-Tur.
Leontodon hispidus L. e He Euro-Sib./Medit./Ir-Tur.
Petasites hybridus (L.) G.Gaertn., B.Mey. & Scherb. (il Cry Euro-Sib./Medit.
Senecio vulgaris L. sile Th Euro-Sib./Medit.
Seratula quinquefolia M. B. exWilld. sile He Euro-Sib.
Solidago virga-aurea L. s He Euro-Sib.
Sonchus oleraceus L. sle Th Plurreg.
Tagetes minuta L. e Th Plurreg.
Taraxacum officinale F. H. Wigg. aggr. e He Euro-Sib./Medit./Ir-Tur.
Tusilago farfara L. e He Scosm.
Xanthium strumarium L. siks Th Plurreg.
Willemetia tuberose Fisch. & C.A.Mey ex DC. s He Euro-Sib.
Berberidaceae
Epimedium pinnatum Fisch. ST Ch Euro-Sib.
Betulaceae
Carpinus betulus L. e Ph Euro-Sib.
Carpinus orientalis Miller. =T Ph Euro-Sib.
Alnus glutinosa (L.) Gaertn. e Ph Euro-Sib.
Alnus subcordata C.A.Mey. s Ph Euro-Sib.
Boraginaceae
Buglossoides purpurocaerulea (L.) 1. M. Johnst. s Cry Euro-Sib./Medit./Ir-Tur.
Lithospermum officinale L. e He Euro-Sib./Medit./Ir-Tur.
Nonea lutea (Desr.) DC. sile Th Euro-Sib./Ir-Tur.
Brassicaceae
Alliaria petiolata Cavara & Grande e He Euro-Sib./Medit./Ir-Tur.
Cardamine hirsuta L. e Th Scosm.
Cardamine tenera S.G.Gmel. ex C.A.Mey. st Cry Euro-Sib.
Capsella bursa- pastoris (L.) Medik. e He Cosm.
Nasturtium officinale R. Br. sile He Euro-Sib./Medit./Ir-Tur.
Buxaceae
Buxus hyrcana Pojark. et Ph Euro-Sib.
Campanulaceae
Campanula rapunculoides L. sie He Euro-Sib./Medit./Ir-Tur.
Caryophyllaceae
Cerastium glomeratum Thuill. sle Th Plurreg.
Silene schafta Gmel. jun. ex Hohen. e He Euro-Sib.
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Stellaria media Sibth. sile Th Plurreg.
Celasteraceae
Euonymus latifolia (L.) Mill. s Ph Euro-Sib.
Chenopodiaceae
Chenopodium album L. sle Th Scosm.
Convolvulaceae
Calystegia sepium (L.) R. Br. e Cry Plurreg.
Cornaceae
Cornus australis C.A Mey. e Ph Euro-Sib./Ir-Tur.
Corylaceae
Carpinus orientalis Mill. =T Ph Euro-Sib.
Crassulaceae
Sedum stoloniferum S.G.Gmel. e He Euro-Sib.
Dipsacaceae
Dipsacus strigosus Willd. ex Roem. & Schult. e He Euro-Sib.
Ebenaceae
Diospyros lotus L. s Ph Euro-Sib./Ir-Tur.
Ericaceae
Vaccinnium arctostaphylos L. e Ph Euro-Sib./Ir-Tur.
Euphorbiaceae
Acalypha australis L. e Th Plurreg.
Andrachne rotundifolia Eichw. ex C.A. Mey. ST Ch Euro-Sib./Ir-Tur.
Euphorbia amygdaloides Lam. sile He Euro-Sib./Medit.
Mercurialis perennis L. e Cry Euro-Sib.
Fabaceae
Albizia julibrissin Durazz. ey Ph Euro-Sib.
Gleditsia caspica Desf. e Ph Euro-Sib.
Lathyrus laxiflorus (Desf.) Kuntze e Cry Euro-Sib./Medit./Ir-Tur.
Lotus corniculatus L. sile He Plurreg.
Coronilla varia (L.) Lassen il He Euro-Sib.
Trifolium campestre Schreb. e Th Euro-Sib./Medit./Ir-Tur.
Trifolium pratense L. e Th Euro-Sib./Medit./Ir-Tur.
Trifolium repens L. st Cry Euro-Sib./Medit./Ir-Tur.
Vicia cracca L. e Ch Euro-Sib.
Fagaceae
Fagus orientalis Lipsky ST Ph Euro-Sib.
Quercus castaneifolia C.A Mey. e Ph Euro-Sib.
Quercus petraea (Matt.) Liebl. T Ph Euro-Sib./Medit.
Fumariaceae
Corydalis marchalliana (Pall.) Pres. sile Th Euro-Sib.
Geraniaceae
Geranium robertianum L. e He Plurreg.
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Hamamelidaceae
Parrotia persica C.A Mey. ST Ph Euro-Sib.
Hypericaceae
Hypericum androsaemum L. @ Ch Euro-Sib./Medit./Ir-Tur.
Hypericum hirsutum L. sile He Euro-Sib./Medit.
Hypericum perforatum L. s He Plurreg.
Juglandaceae
Pterocarya fraxinifolia (Lam.) Spach. s Ph Euro-Sib.
Juglans regia L. e Ph Euro-Sib./Ir-Tur.
Lamiaceae
Ajuga reptans L. e Cry Euro-Sib.
Clinopodium vulgare L. s He Euro-Sib./ Medit./Ir-Tur.
Lamium album L. sile He Plurreg.
Lamium galeobdolon (L.)L. e Cry Euro-Sib.
Lycopus europaeus L. s He Plurreg.
Mentha aquatica L. e Cry Euro-Sib.
Origanum vulgare L. sile He Euro-Sib./Ir-Tur.
Prunella vulgaris L. e Cry Plurreg.
Salvia glutinosa L. e He Euro-Sib./Medit./Ir-Tur.
Scutellaria tournefortii Benth. sile Cry Euro-Sib.
Stachys byzanthinaK. Koch e He Euro-Sib./Ir-Tur.
Teucrium hyrcanicum L. e Cry Euro-Sib.
Thymus caucasicus Willd. Ex Ronniger @ Ch Euro-Sib.
Lythraceae
Lythrum salicaria L. se He Scosm.
Malvaceae
Abutilon theophrasti Medik. sie Th Plurreg.
Malva neglecta Wallr. sle Th Plurreg.
Sida rhombifolia L. =T Ph Plurreg.
Alcea hyrcana (Grossh.) Grossh. sile Th Euro-Sib.
Moraceae
Ficus carica L. o Ph Euro-Sib./Medit./Ir-Tur.
Morus alba L. s Ph Plurreg.
Oleaceae
Fraxinus excelsior L. @ Ph Euro-Sib.
Jasminum officinale L. e Ph Euro-Sib./Ir-Tur.
Onagraceae
Circaea lutetiana L. e He Euro-Sib.
Epilobium hirsutum L. st Cry Plurreg.
Oxalidaceae
Oxalis corniculata L. e Th Euro-Sib.
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Paeonia wittmanniana Hartw. e He Euro-Sib.
Papaveraceae
Chelidonium majus L. e He Plurreg.
Phytulaccaceae
Phytolacca americana L. e He Plurreg.
Plantaginaceae
Plantago lanceolata L. e He Euro-Sib./Medit./Ir-Tur.
Plantago major L. e He Plurreg.
Polygalaceae
Polygala anatolica Boiss. & Helder. sile He Plurreg.
Polygonaceae
Polygonum aviculare L. e Th Plurreg.

*  Polygonum hydropiper L. sle Th Euro-Sib./Medit./Ir-Tur.
Polygonum hyrcanicum Rech. F. e He Euro-Sib.
Polygonum lapathifolium L. e He Euro-Sib./Medit./Ir-Tur.
Rumex sanguineus L. sile He Euro-Sib.
Portulacaceae
Portulaca oleracea L. e Th Cosm.
Primulaceae
Anagallis arvensis L. e Th Plurreg.
Cyclamen coum Mill. st Cry Euro-Sib./Medit.
Primula heterochroma Stapf e He Euro-Sib.
Rhamnaceae
Frangula alnus Mill. T Ph Euro-Sib./Medit.
Paliurus spina- Christi Mill. T Ph Euro-Sib./Medit.
Rosaceae
Cerasus avium Moench s Ph Euro-Sib.
Crataegus microphylla K. Koch s Ph Euro-Sib.
Fragaria vesca L. e He Plurreg.

Geum urbanum L. sile Cry Euro-Sib.
Laurocerasus officinalis M. Roem o Ph Euro-Sib.

Malus orientalis Ugl. ST Ph Euro-Sib./Ir-Tur.
Mespilus germanica L. s Ph Euro-Sib./Medit./Ir-Tur.
Potentilla reptans L. ik He Euro-Sib./Ir-Tur.
Prunus divaricata Ledeb. @ Ph Euro-Sib./Ir-Tur.
Pyrus boissieriana Buhse ST Ph Euro-Sib./Ir-Tur.
Rubus caesius L. s Ph Euro-Sib./Ir-Tur.
Rubus hyrcanus Juz. =T Ph Euro-Sib.
Saguisorba minor Scop. sie He Euro-Sib./Medit./Ir-Tur.
Sorbus torminalis (L.) Crantz =T Ph Euro-Sib.
Rubiaceae

Galium odorata L. i He Euro-Sib./Medit.
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Salicaceae
Populus caspica (Bornm.) Bornm. e Ph Euro-Sib.
Salix aegyptiaca L. T Ph Euro-Sib.
Scrophulariaceae
Digitalis nervosa Steud. & Hochst. ex Benth. ke He Euro-Sib.
Verbascum thapsus L. e He Euro-Sib./Ir-Tur.
Veronica anagalis- aquatica L. e He Euro-Sib./Ir-Tur.
Veronica beccabunga L. sile Cry Euro-Sib./Medit./Ir-Tur.
Veronica officinalis L. e He Euro-Sib.
Veronica persica Poir. sile Th Scosm.
Solanaceae
Atropa belladonna L. e Cry Euro-Sib./Medit.
Physalis alkekengi L. sls Cry Euro-Sib./Ir-Tur.
Solanum dulcamara L. ST Ph Euro-Sib./Ir-Tur.
Solanum kieseritzkii C. A. Mey e Ch Euro-Sib.
Solanum nigrum L. e Th Scosm.
Tiliaceae
Tilia rubra DC. e Ph Euro-Sib.
Thymelaeaceae
Daphne mezereum L. sile Ph Cosm.
Ulmaceae
Celtis australis L. s Ph Euro-Sib.
Ulmus minor Mill. T Ph Euro-Sib./Medit.
Ulmus glabra Huds. ST Ph Euro-Sib.
Zelkova carpinifolia Dippel s Ph Euro-Sib.
Urticaceae
Parietaria officinalis L. s Cry Euro-Sib./Ir-Tur.
Urtica dioica L. e Cry Plurreg.
Verbenaceae
Verbena officinalis L. e He Scosm.
Violaceae
Viola alba Besser e He Euro-Sib./Medit.
Viola odorata L. st Cry Euro-Sib./Medit./Ir-Tur.
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Gymnospermae
Cupressaceae
Juniperus excelsa M. Bieb. o) Ph IT, SS -

Angiospermae - Dicotyledones
Aceraceae

Acer monspessulanum L.
Amaranthaceae

Amaranthus albus L.
Anacardiaceae

Pistacia atlantica Desf.
Apiaceae

Astrodaucus orientalis Drude
Bunium cylindricum Drude
Bupleurum falcatum L.
Chaerophyllum macropodum Boiss.
Echinophora platyloba DC.
Eryngium billardierei F. Delaroche.
Ferula ovina Boiss.

Ferulago angulata Boiss.

Ferulago contracta Boiss. & Hausskn. ex Boiss.

Malabaila sekakul Boiss.
Pimpinella barbata Boiss.
Prangos uloptera DC.
Rhabdosciadium aucheri Boiss.
Scandix pecten-veneris L.
Smyrnium cordifolium Boiss.
Thecocarpus meifolius Boiss.

Turgenia latifolia Hoffm.
Asteraceae

Achillea tenuifolia Lam.

Achillea wilhelmsii Koch
Acroptilon repens (L.) DC.
Anthemis odontostephana Boiss.
Arctium lappa L.

Arctium minus (Hill.) Bernh.
Carthamus oxyacantha M. Bieb.
Centaurea aucheri (DC.) Wagenitz

Centaurea behen L.

| ph- oSS Ph IT Vu

oAl Th Cosm -
< Ph IT -
PS5 m He IT .
Slalgzwlo 3 Ge 1T -
;s""f s He IT,M -
K 6 He IT }
Iy He IT LR
Jss He IT )
LS He IT Vu
L He IT LR
glad g oo He IT R
e 3lis He IT -
PSS Th IT, SS -
el He IT Vu
- Th IT, ES .
e el Th IT, ES -
J,T He IT, ES -
s 41> He IT, ES -
S Th IT, M ]
Ok s He IT, ES -
Olske s He IT, ES -
s He IT, ES -
45l Th IT, SS -
T LL He IT, ES -
e 3T LL He IT, ES, M -
355 85,8 Th IT, SS ;
Sy C.,\.'f K He IT B}

b puS He IT ]
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Centaurea bruguierana Hand.- Mazz. 4 (w\-'f Jf Th IT, SS -
Centaurea depressa M.Bieb. (»L'f Jf Th IT -
Centaurea iberica Trevir. ex Spreng. e (Jf Jf He IT -
Centaurea luristanica Rech.f. S} r-i-'f Jf He IT -
Centaurea virgata Lam. sl g (*v\-'f Jf He IT -
Chardinia orientalis Britten. - Th IT -
Cichorium intybus L. s He Cosm -
Cirsium arvense (L.) Scop. Jls He IT -
Cirsium congestum Fisch. & C. A. Mey. ex DC. Jas He IT,M LR
Cousinia bachtiarica Boiss. & Hausskn. oyl i 5 He IT -
Cousinia cylindracea Boiss. o))l He IT LR
Cousinia eriobasis Bunge. slasb Sl le He IT -
Crepis kotschyana Boiss. Sl g d o Th IT -
Crepis sancta (L.) Babc. - Th IT, SS -
Echinops ceratophorus Boiss. Jis ,§- He IT -
Echinops macrophyllus Boiss. & Hausskn. Jis ,gw He IT -
Gundelia tournefortii L. Ji‘f He IT,M -
Helichrysum oligocephalum DC. & s Jf He IT -
Koelpinia linearis Pall. b byl Th IT, SS -
Lactuca glauciifolia Boiss. 3568 Th IT, ES -
Lactuca serriola L. b a8 He IT, M, ES -
Lasiopogon muscoides (Desf.) DC. - Th SS -
Matricaria aurea (Loefl.) Sch.Bip. Sy 4k He IT -
Onopordum leptolepis DC. 3 & 2 Al He IT, SS -
Picnomon acarna (L.) Cass. S5 55,k Th IT,M -
Picris strigosa M. Bieb. Sy He IT -
Scariola orientalis (Boiss.) Sojak. sl Ch IT -
Scorzonera calyculata Boiss. ! Ko He IT -
Senecio glaucus L. ) Th IT, M, SS LR
Senecio kotschyanus Boiss. wbs e ) Th IT -
Serratula latifolia Boiss. @Jj Jf He IT -
Sonchus asper (L.) Hill S Th IT,M -
Steptorhamphus tuberosus (L.) Grossh. Slo e 558 He IT,M -
Tanacetum polycephalum Sch.Bip. 45 5 sl He IT DD
Taraxacum vagum Soest Suol He Cosm -
Thevenotia persica DC. - Th IT -
Tragopogon bakhtiaricus Rech. f. G He IT -
Tragopogon caricifolius Boiss. G He IT -
Tragopogon collinus DC. G Th IT -
Xanthium strumarium L. 403, Th 1T -
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Zoegea purpurea Fresen. s gl e Th IT, SS -
Berberidaceae
Berberis integerrima Bung >3 i yj Ph IT,M -
Boraginaceae
Anchusa italica Retz. Ju oL ‘51? He IT -
Arnebia decumbens Coss & Kralic - Th 1T, SS -
Asperugo procumbens L. di«—‘?- cale Th IT, M, ES -
Caccinia macranthera Brand LT ok jl? He IT -
Lappula barbata (M. B.) Gurke. &Sl Th IT, ES -
Nonea caspica G. Don. SoF ¢! MJ? e Th IT -
Nonea persica Boiss. &l 6‘44,;? e He IT LR
Onosma bulbotricha DC. <4 }iij He IT LR
Onosma platyphylla Riedl 1455 He IT -
Onosma rostellata Lehm. &l e 14 }ib' He IT -
Onosma kotschyi Boiss. Y jiJ 3) He IT -
Paracaryum persicum (Boiss.) Boiss. - He IT, M, ES LR
Rindera lanata Bunge - He IT -
Rochelia disperma (L.) Wettst. uﬁi‘, Th IT -
Solenanthus circinatus Ledeb. SR J? He IT -
Brassicaceae
Aethionema arabicum Andrz. ex DC. S e T Th IT -
Aethionema carneum B. Fedtsch. Sl oeisT Th IT -
Aethionema elongatum Boiss. - He IT -
Alyssum bracteatum Boiss. & Buhse B RPVPRE He IT LR
Alyssum dasycarpum Stephan ex Willd. LYPRY Th IT -
Alyssum szovitsianum Fisch. & C.A.Mey. de g dd Th IT -
Arabis nova Vill. - Th IT -
Capsella bursa-pastoris (L.) Medik. SeiS 4 Th Cosm -
Cardaria draba (L.) Desv. &Sl Th Cosm -
Clypeola aspera Turrill Sy d3 5 Th IT, SS -
Clypeola jonthlaspi L. S J> & Th IT, M, ES -
Conringia orientalis Andrz. ex DC. o ; o ; Th IT, M, ES -
Descurainia sophia (L.) Prantl S Th Cosm -
Fibigia macrocarpa Boiss. - He IT, ES -
Fibigia suffruticosa (Vent.) Sweet - He IT -
Isatis cappadocica Desv. JiJU Ao 9 He IT -
Malcolmia africana (L.) W.T.Aiton sl sps Th IT, M, SS -
Matthiola ovatifolia Boiss. [ He IT,M LR
Neslia apiculata Fisch., C.A.Mey. & Avé-Lall 4e ) J,—’.-T Th IT, ES -
Sameraria stylophora Boiss. ol Th IT, M, SS -
Campanulaceae

Asyneuma persicum Bornm. Sl Jf He IT -
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Capparidaceae
Cleome iberica DC. b Cale He IT,M -
Caprifoliaceae
Lonicera nummulariifolia Jaub. & Spach. oo b Ph IT -
Caryophyllaceae
Acanthophyllum sp. S o5 Ch IT -
Acanthophyllum microcephalum Boiss. & T Ch IT -
Buffonia macrocarpa Ser. Sl He IT, ES LR
Cerastium dichotomum L. if «l> Th IT -
Dianthus crinitus Sm. S S iga;a He IT -
Gypsophila polyclada Fenzl ex Boiss. S gd g He IT -
Minuartia meyeri Bornm. b eyl 50 Th IT,M -
Silene chlorifolia Sm. G140 jow He IT,M -
Silene conoidea L. b IS Th IT -
Silene spergulifolia M.Bieb. "fﬂ A Ok He IT,M -
Stellaria kotschyana Fenzl ex Boiss. ety Th IT, ES,M -
Telephium oligospermum Steud. ex Boiss. 1531 Th IT,M -
Vaccaria pyramidata Medik. S Th IT, ES,M -
Chenopodiaceae
Chenopodium album L. o5 4ok Th Cosm -
Noaea mucronata Asch. & Schweinf. S Ch IT,M -
Convolvulaceae
Convolvulus arvensis L. ¢<-‘zr-;' He Cosm -
Convolvulus commutatus Boiss. Ol ¢§:>_v-; He IT -
Convolvulus leiocalycinus Boiss. Slae £§>w Ch IT, SS -
Cuscutaceae
Cuscuta monogyna Vahl T (S Th IT -
Dipsacaceae
Cephalaria dichaetophora Boiss. Syl sy Th IT _
Cephalaria syriaca Schrad. (S 15 Th IT -
Pterocephalus canus Coult. ex DC. Jb He 1T -
Scabiosa argentea L. Lsts, He IT, M, ES -
Scabiosa olivieri Coult. S b Th IT -
Euphorbiaceae
Andrachne merxmuelleri Rech.f. e bl U He IT, M, SS -
Chrozophora obliqua A. Juss. &) Th IT, SS -
Euphorbia heteradena Jaub. & Spach O3, He IT,M -
Euphorbia decipiens Boiss. et Buhse G ey He IT LR
Euphorbia helioscopia L. &“"J:"“ He IT,M -
Euphorbia macrostegia Boiss. PR OB He IT -
Fabaceae
Astragalus adscendens Boiss. & Hausskn. ex Boiss Sl £ Ph IT -
Astragalus albispinus Sirj. & Bornm ) )f £ Ch IT -
Astragalus beckii Bornm. ) }f £ He IT -
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Astragalus campylanthus Boiss. ] )f £ Ch IT -
Astragalus cephalanthus DC. o }f £y Ch IT -
Astragalus compactus Lam. o ;f Sy Ch IT -
Astragalus curvirostris Boiss. o _9? P He IT -
Astragalus effusus Bunge. ) ; £ He IT -
Astragalus fragiferus Bunge. ] ; £ Ch IT -
Astragalus multijugus DC. f)}f &y He IT -
Astragalus ovinus Boiss. o ;f Sy He IT -
Astragalus susianus Boiss. b)? £ Ph IT -
Astragalus tribuloides Delile L;QB S 08 Th IT,M -
Astragalus verus Olivier ! S0 ;? Ch IT -
Cicer spiroceras Jaub. & Spach PSS a5 He IT LR
Glycyrrhiza glabra L. Oy oy He IT, M, ES -
Hedysarum criniferum Boiss. el He IT, M, ES -
Medicago sativa L. Sere axi g He IT,M -
Onobrychis aucheri Boiss. oo He IT, M, ES LR
Onobrychis melanotricha Boiss. oo He IT LR
Trigonella astroites Fisch. & C. A. Mey. Al Th IT -
Vicia villosa L. Sk Th IT, SS -
Fagaceae

Quercus persica Jaub. & Spach Lok Ph IT, ES -
Fumariaceae

Corydalis verticillaris DC. S jgr Jf Ge IT LR
Fumaria vaillantii Loisel. oy ol Th Cosm -
Geraniaceae

Biebersteinia multifida DC. ST Ge IT -
Erodium cicutarium (L.) L'Hér. Ol O sw Th IT, M, ES -
Erodium gruinum (L.) L'Hér. By GQ s 5 Th M -
Erodium oxyrhinchum M. Bieb. Obsz O)sw Th IT,M -
Geranium rotundifolium L. 3 Slhreds Th IT, M, ES -
Geranium tuberosum L. BIER NI He IT,M -
Hypericaceae

Hypericum helianthemoides (Spach) Boiss. D) Jf He Cosm -
Hypericum scabrum L. b Jf He Cosm -
Lamiaceae

Acinos graveolens Link iiiu jT Th 1T, ES -
Ajuga chamaecistus Ging. ex Benth. G4 g odax Ch IT, ES,M -
Eremostachys macrophylla Montbret & Aucher bl o He IT,M -
Lallemantia iberica Fisch. & C.A.Mey. ;iﬂ: Th IT -
Marrubium crassidens Boiss. O gl 2 He IT, ES -
Mentha longifolia (L.) Huds. Y He Cosm -
Nepeta fissa C. A. Mey. Ld g He IT -
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Nepeta oxydonta Boiss. Lk g He IT -
Nepeta straussii Hausskn. & Bornm. Lot g He IT -
Phlomis olivieri Benth. op s £ He IT -
Phlomis persica Boiss. Saley i€ He IT -
Salvia hydrangea DC. bl glf mr He IT, SS -
Salvia multicaulis Vahl 4l Lglf ~r He IT -
Salvia reuterana Boiss. lef o He IT -
Salvia syriaca L. S gslf ~ He IT -
Satureja bachtiarica Bunge. ol o) Ch IT LR
Scutellaria multicaulis Boiss. s He 1T LR
Stachys inflata Benth. LY )\f He IT -
Stachys lavandulifolia Vahl oS sl He IT -
Stachys pilifera Benth. D13 e glabiw He IT -
Teucrium polium L. oy58 He IT,M -
Ziziphora clinopodioides Lam. S S5 Ch IT Vu
Ziziphora tenuior L. & S Th IT -
Linaceae
Linum album Kotschy ex Boiss. A OIS He IT LR
Loranthaceae
Loranthus grewingkii Boiss. & Buhse e Th IT LR
Malvaceae
Alcea arbelensis Boiss. & Hausskn e He IT -
Alcea kurdica (Schltdl.) Alef. 835 o He IT -
Malva neglecta Wallr. ¢S ey Th IT, ES -
Malva sylvestris L. &S Th IT -
Morinaceae
Morina persica L. S He IT -
Orobanchaceae
Orobanche alba Stephan ex Willd. A Jf He IT,M -
Papaveraceae
Glaucium elegans Fisch. & C. A. Mey. &l Th IT -
Glaucium corniculatum (L.) Rudolph &l Th IT -
Hypecoum pendulum L. loy ol Th IT -
Papaver cylindricum Cullen Sl gl Slis Th IT, M, ES -
Papaver dubium L. BN L Th IT -
Roemeria hybrida (L.) DC. Sase £ Th IT, SS -
Plantaginaceae
Plantago lanceolata L. lo g L‘i«&)b He Cosm -
Plantago major L. éi&)b He Cosm -
Plumbaginaceae
Acantholimon curviflorum Bunge Cy= yap SIS Ch IT -
Acantholimon melananthum Boiss. Cy= yap SIS Ch IT -
Podophyllaceae
Leontice armeniaca Boiv. g ;'—"‘" Ge IT -
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Polygonacea
Rumex vesicarius L. S 5 Th 1T -
Polygonum aridum Boiss. & Hausskn. ex Boiss. RHRGN 1Y Ch IT LR
Polygonum dumosum Boiss. S0 g dulan Ch IT -
Primulaceae
Androsace maxima L. Slo e poils Th IT -
Rafflesiaceae
Pilostyles haussknechtii Boiss. ) ; 0> Th 1T, SS -
Ranunculaceae
Delphinium saniculifolium Boiss. PRI He IT -
Ranunculus arvensis L. AT Th 1T, SS -
Thalictrum isopyroides C. A. Mey. el iy » He IT -
Resedaceae
Reseda aucheri Boiss. WY Th IT, M, SS -
Rosaceae
Amygdalus elaeagrifolia Spach 05 Ph IT -
Amygdalus haussknechtii C.K.Schneid. ex Bornm. N33 Ph IT LR
Amygdalus scoparia Spach. Y plst Ph IT Vu
Cerasus brachypetala Boiss. u~3\:f Ph ES -
Cotoneaster nummularioides Pojark. Sl s Ph 1T, ES -
Crataegus aronia (L.) Bosc ST Ph IT,M -
Pyrus syriaca Boiss. =T L;)"f Ph IT -
Sanguisorba minor Scop. Loy oy He IT, ES -
Rubiaceae
Asperula arvensis L. - Th IT, ES, M -
Cruciata laevipes Opiz ke He IT -
Crucianella gilanica Trin. Sl He IT -
Galium verum L. e e He IT, M -
Galium spurium L. e s Th IT, ES -
Rubia albicaulis Boiss. el Wl Ch IT LR
Rutaceae
Haplophyllum perforatuem Kar. & Kir. ™ He IT, SS -
Santalaceae
Thesium kotschyanum Boiss. &SSks Th IT, SS -
Scrophulariaceae
Linaria pyramidata Spreng. - Th IT -
Scrophularia subaphylla Boiss. Sy Jf He IT -
Verbascum sinuatum L. ol Jf He IT -
Veronica orientalis Mill. S e He IT -
Solanaceae
Hyoscyamus niger L. c-:—“ o He IT -
Solanum nigrum L. Srt Th Cosm -
Thymelaeaceae
Daphne mucronata Royle z B Ph IT -
Valerianaceae

Valerianella oxyrhyncha Fisch & C.A. Mey. S g S g Th IT -
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Valerianella tuberculata Boiss. ii-r g Th IT -
Angiospermes - Monocotyledones
Amaryllidaceae
Ixiolirion tataricum (Pall.) Herb. & Traub oSl Ge 1T, M, SS -
Lilliaceae
Allium fibrosum Regel slady sk Ge IT -
Allium scabriscapum Boiss. 355 J? S Ge IT -
Bellevalia glauca Kunth b Sl Ge SS,M -
Colchicum kotschyi Boiss. S & Ge IT, M, ES .
Gagea gageoides (Zucc.) Vved. b = Ge IT -
Muscari neglectum Guss. ex Ten. Ses” Ge IT,M -
Ornithogalum orthophyllum Ten. tf e Ge IT,M -
Poaceae
Aegilops crassa Boiss. L (—*-'f Th Cosm -
Arrhenatherum kotschyi Boiss. oSy K He IT -
Avena ludoviciana Durieu. s Yy Th IT -
Boissiera squarrosa (Sol.) Nevski. eSS @g Th IT -
Bromus danthoniae Trin. ex C.A.Mey. B 6419 b Th 1T -
Bromus tectorum L. b e gl Th Cosm -
Bromus tomentellus Boiss. e gl He IT -
Cynodon dactylon (L.) Pers. ¢ Ge Cosm -
Dactylis glomerata L. Flale He IT -
Elymus gentryi (Melderis) Melderis @-L'f N He IT -
Elymus triticoides Buckley L_gn'Lf N He IT -
Heteranthelium piliferum Hochst. ex Jaub. & Spach - Th IT -
Hordeum bulbosum L. sl o Ge IT, M, ES -
Hordeum glaucum Steud. >3 Th IT,M -
Melica persica Kunth &J.‘ He 1T -
Oryzopsis holciformis Hack. =2 ad He IT,M -
Poa bulbosa L. Sk e Ge IT,M -
Psathyrostachys fragilis (Boiss.) Nevski A He IT, ES -
Sorghum halepense (L.) Pers. o 9ol Ge Cosm -
Stipa barbata Desf. sy ol He IT -
Stipa hohenackeriana Trin. & Rupr. bl sl He IT LR
Taeniatherum crinitum (Schreb.) Nevski o _}m;f Th IT -
Vulpia myuros (L.) C.C.Gmel. iihlfj) g2 Th Cosm -
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=) .l Boraginaceae o ,-5 ;| Boragioideae o -5 ;5 sla jwiz 3 u’_ﬁ (Myosotis) u&a ("" sal B _}f o
5 55 m 53 Gl i pl oS s 5 Sl o S o dime ol 53 45l 65V (Slls e
e SLalE el ous plulid i onl 1SS0 01l 53 0586 5N 5 bl sl b il Olg s
Sl 5 05k 5 Bl s Slo b jepind sladias (23l T Aol (S35 &8 dzen 128§ 5 iy b oSS
Echiochilon <58 33 505,85 053 458 08 Jald) 550 OA bl tn g5 53 .l &85 ol L (slo 545
G ITS b s aalllas S5 5kd Laoly, (g5Lul (6l - (e);d)ﬁ Olge & E. persicum s fruticosum
iy Syl S5sks sl o 55 ks Lol gy (5Ll (sl ks 5SS 3l ey (Sl s 2STs Sy b saise)

4 iy gy 9Mr Bayes )lj'_élr)_? Sleslewl L Bayesian %5, PAUP )U—."(’J-; YN SR UNE Pt J
Liosyn Voo gy o 4ty i) Ly Linosls Llond 43 plonil RaXmIGUT anl 31 elizal b (g lesim 3
L RD) LEIG (6dues S astls o /FAY (CD) DU b ol oo b g8 VA b ol 5 cJsb o 5ol S
D € B A 7 I SKaze Myosotis o oS 515 Oz ntDNA TS JIg 555k (sla fuloss 038 slas| + VY-
e Lol 3 55 o S o (Strophiostoma y Myosotis s iz ;- 3) (oo 3§ (SH083, (e el F 5 B
L oss Lgl_mu'}f o 3 eSS ‘g,m; 3 58 goi Cules (Exarrhena 3 Myosotis slaaisw) glaisn (gdos,
Szt 33 5 LT ok s 5 Sl 6 ol 0dST st s il y3g kb S 15 Al i
i 55 S 5 Lls ST Olgr BlE b S| il (slass S

Ol e ol 0358 o5 Myosotis arDNA TS :als™ (sbvo 39

L350 blisl 53 S 1 S o L6 S VF0 e 5 i doio
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(el s slaas & M. anomala Riedl
M. propinqua Fisch. & Mey ex M. koelzii Riedl
M. pseudopropinqua M.Pop [Ledeb
WM. ramosissima  Rochel ex  Schultes
s M. sparsiflora Mikan M. refrecta Boiss
(Riedl, LSSl 01,54 ;5.0 wa M. stricta Link
Ssose s 5 (Khatamsaz, 2002) ol 1,5 1967)
oo =) 99 4 e ol (Popov, 1953) sl
slaas }f = Jein Strophiostoma s Myosotis
A4S ol omm.,jmu.u%,‘du,udwii
S 042 L 0 e (3T 500 6T Rl
o5 Ol L 5 g2r 5 5 4wlS s Jall fmme o
Sl a3 U e 5 K5y
Arvenses ‘_gl_nrl_s 4 (S dw MYosotis i )
S 2 4S il ol 4|yl Silvatica s Palustres
Strophiostoma iz 5 bl .55 o Jali |, k_gimsj?
Ol 33 iz 3 ol il i oS a5 O 5
M. propinqua M. anomala 4 }f Ol LS
Zwl M. sparsiflora s M. pseudopropinqua
ki 3wy wlal o (VAAY) Schwab ¢ Grau
P Sl s IS Sy Se s Sy 503 8
9 a1y 0Ts a0 S b U dss Myosotis (gdvails
S Exarrhena s Myosotis 1455 se3 oS 4B
i s S 5o Myosotis i 55
S5 S 09,8 Ll .ol 52 o Ses 43 Exarrhena
Lyl & b 1o 45 Discolor o5 8 b 4 sl 586 |
I —3 "’J—;gr‘ Ol =3 Exarrhena a_is~ y5 Sl
SLr0seSb L (K5 bl T 038 bt
555 Exarrhena aise ¢ pl pls 3 13 g3 o Ko

.| Discolor s Austral Lgucu “ o); 93 ¢lyls

o — ;| Boraginoideae o 5 5 L o>
ar g b o opl (glakd Cosd 4o .ol Boraginaceae
Lok o ol Dgline Cadites sl glianb
ald g5 Myosotis iz Ol p) b dhex 3l (slarkse
I, o4& 55 (Khatamsaz, 2002) &—.|Eritrichieae
(Popov, 3lw s,s5 4 5(Riedl, 1967) Kl
Chase 4 Langstrom gla jags, wlul » 31953)
w3 5 |5 Myosotideae 4.3 > oz ol (e Y)
VY (aSses S Al sk (s Bt a
Lel &l ¢S5 5 Eritrichieae als (glas! 31 sl
s 5 Ol 5 0o s Ol glaadddd s Lo
L ¢ piomen (Khatamsaz, 2001) ;b jLaA Los §
als 4 Myosotis dfc.w.\} S50 glrosls 4 ax
.(Khoshsokhan Mozaffar ef .l A Eritricheae
= 355 e g5 L Myosotideae 4.3 .al., 2013)
@)chouﬁj O3 9 2l o g o2ils L Myosotis
(Khoshsokhan &l esls |51y HL 3¢S
Voo sluls Myosotis .. Mozaffar et al., 2013)
s Mot o S s 53 S
o=l (Winkworth ef al., 2002) Cwl odi 0S|
SV 5 byl o b 1l s ST e 93 i
4_4; VO Myosotis ez ) s Ol sl 53 0555
Csb e g ddime g s Ll S Sl ol plulls
(Khatamsaz, A, o Ol ol Jhd g dex
M. alpestris : ol dw dix b 55 o S 2002)
M. asiatica Schizchk &  Serg Schmidt
M. lithospermifolia M. ceaspitosa Schultz
M. olympica Boiss. subsp. (Willd) Hornem
demavendica (Bornm. ex Vest) Riedl

s M. palustris (L.) M. sylvatica Ehrh ex Hoffm
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Sla s ( S kd Sy 5wl s sislis
3 e Sy 5 o8t 5L a3 3 s
5 LS Dlidont 3o p 305 51 (o La gl
O sl 5388 31 A o3lizal (TARI) 528" a5l e
3 5 el = Ol 52 4 (Khatamsaz, 2002)
5 5 (Reidl, 1967) L1 01,406 51 0T L8
el ¢l ,— (Popov, 1953) sl 65,55
OA ¢ pazen 5333 8 oslizul go s sl ,n (SLadpod
51 45,8 ¥ Myosotis w31 4558 FY) 0 5uSL
Eritricheae «J..3 }| 43; 0 5 Cynoglosseae 4.3
a8 93 s m g S 055 SLa0 ST
Olge & E. persicum s Echiochilon fruticosum
(Khoshsokhan W& eslar (D}J_S/Ojj__:
ol i gy p 0 5uS G Mozaffar ef al., 2013)
g Sledld Y Jgd s Lol adlles s
e s 4 o 5 e eslizal Glad suSTS
slaosls jleslaul U olgr bl 1 & 04 059
05 eSS SL (YY) sl Sea s Winkwort

TR g.fléﬁi\

:L;;M_;; JoL—2 Austral o,j_f sl—ezsl
s M. exarrhena M. australis M. albosericea
:L;LMJ; J»Lx Discolor 03; sleel s M. rakiura
s M. discolor M. congesta M.  abyssinica
‘Grau and Schwab, 1982) s 44 —» M. persoonii
S J5S 50 Slallles (Winkwort e al., 2002
L 5 Sl 0l plil Myo0soLis yuizm 5550 5 04SG
S Slesliul L (Yo oY) 251,LSa 5 Winkwort
ndhF oMy 5 IS o5 aw snrDNA ITS (glann
.l 03 g trnK-psbA s matK
ntDNA ITS glazwa 15 5l ol 2ags s
S5 S5 e (LI 0T ol 5 Sl ok o3 lizal
eSS = (o Myosotis g 5,3 glad=ly 5,
o (g 3 oo ! LSS o 8 05
Oyl 53 Myosotis i cas 8 (sdisliy = Lol

Ll

by w9y 9 Slg0

nrDNA ITS gla JI 5 o155l Julow 53 o anlllas glass S - Jsul>

GenBank

& g3 m O5uSL pb
Accession NO e S f
TARL, oK an 5 sddss oy 455 0y 4 M o551 OE £ 101!
AB989066 ( ’ 3 s el T h #el Myosotis ramosissima Rochel ex Schultes
11033)
AY092923 (Winkworth et al., 2002) :0l !
TARL  01,LSan 5 50 am «Olslew )l ouid Cblis aibate (3lawl )3T 100 !
AB9SOOT0 IR e =70 M lithospermifolia (Willd) Horem

70250)

AB989069 (TARI, 20218) s s2re g Gkl Ol 5len sl ol Cblim ailaia Ol by3T 00

AB989072 (TARL, 34770) (55,5 5 Ok e ¢ a8 & (515 Ol y3T 101 4

— M. anomala Riedl
AB989073 (TARI, 18543) (gl 5 sJg caniy At (YL (Jleds 4 (.JL,:I ONS 0l !
AB989075 (TARI, 19881) &35 5 ¢S jlediyy cObmsly53T 101 !

AB989076

(TARI, @j—wjdf)udjjso:,hl}.?g,égﬂ\)g};?— Ok ol )

M. sparsiflora Mikan

20778)
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GenBank .o . S
& g O G el
Accession NO & = £
AY092930 (Winkworth et al., 2002) U
(TARL, o sznn 5 sl ¢ Sy J o3 8 ot Cbilim ailate bl 5 200l 51 M refracta Boiss.
AB989060 -
50507)
AY092928 (Winkworth et al., 2002) :0) |
M. propinqua Fisch. & Mey ex Ledeb
AB989074 (TARIL, 25601) gl ¢ jussly <0155 5L 101 5
AB989059 (TARI, 28893) 0l jilis 5 Sl 3 (0l 5 o bli ailaio 0o 20121 M. stricra Link
AY092907 (Winkworth ez al., 2002) :UI
ABogoe71  (TARL (o585 S slatsy) s gliws, camssl oo Olam )3T 201 M. alpestris Schmidt
19592)
AY092909 (Winkworth er al., 2002) :\3\ =l M. australis R. Br
. o el el e M. olympica Boiss. subsp. demavendica
AB989057 (TARL 51212) (0 gumme g bl (Jl ais 055 ¢yl y g (Ol 101 >
: : (Bornm. ex Vest.) Riedl
AB989068 (TARI, 69233) sl 5 jlueSls cadiy ol 01550 01 )
M. asiatica Schizchk &Serg
AB758315 (TARI) (Khoshsokhan Mozaftar et al., 2013) :0l |
AY092913 (Winkworth et al., 2002) :0U s M. cadmea Boiss.
AY092916 (Winkworth er al., 2002) :0Us M. congesta Shuttlew
AY092917 (Winkworth et al., 2002) :\ilwl M. debilis Pomel
AY092918 (Winkworth et al., 2002) 5(L;JL"1|—“*~5|)5 J;‘) p-:-?-:)b‘ g;ST M. decumbens Host
AY092920 (Winkworth et al., 2002) :J! zul M. exarrhena F.Muell
AY092922 (Winkworth et al., 2002) :0Us: M. incrassata Guss
AY092914 (Winkworth et al., 2002) : 55N M. laxa Lehm. ssp.caespitosa
AY092925 (Winkworth er al., 2002) \Q Al edoze VLI macrosperma Engelm
AY092936 (Winkworth et al., 2002) S5 T sdocze VU A verna Nutt
AY092937 (Winkworth et al., 2002) : o 55! M. vestergrenii Stroh
AY092927 (Winkworth et al., 2002) :WLwl M. persoonii Rouy
AY092929 (Winkworth ef al., 2002) : 5.¥ M. rakiura L.B.Moore
AY092931 (Winkworth ef al., 2002) :0WT M. rehsteineri Wartm. ex Reut
AY092934 (Winkworth et al., 2002) : s s & 3T M. semiamplexicaulis DC.
AY092935 (Winkworth ez al., 2002) : Y ;
cw)..\.n C,::IT alf.iu": (}iJLJA))]L"j‘J}’,(‘J’K tQ)J..-La wue\:? C\.r l:j\J:.w\
AB989064 M. sylvatica Ehrh. Ex Hoffm
(2011-8
AB989065 (TARI, 64964) 0L jalae ¢ 2o ¥¥+ v =YD+ (L gll o0 48" cOlan 101 51
AY092904 (Winkworth ez al., 2002) : 4, 451
M. abyssinica Boiss.
AB989062 (TARI, 45580) i) 41 251 ,0
AY092905 (Winkworth et al., 2002) : ¥ M. albosericea Hook. F.
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Accewion NO s 05T 0

AY092908 (Winkworth ef al., 2002) :5WT M. arvensis (L.) Hill
AB989067 (TARI, 25599) s\ oliile S :01 51 M koelzii Riedl, Oster. Bot
AB989077 (TARI, 39622) Ji“‘;') (Pl o f NS 0l caespitosa Schultz
ABogooss  CARD i s Sobetsy o3 pla oy o s BRSO palustris (L)

20749)
AY092919 (Winkworth et al., 2002) : 55V 5

M. discolor Pers.

AB989061 (TARI, 13449) Couly 1auil 3
AB989063 (TARL sn.) LSIS :0kSar b M. suaveolens Waldst. Et Kit
AY092902 (Winkworth et al., 2002) : 5.5N3  Myosotidium hortensia (Decne) Baill
AY837597 (SANT, 50019) sl ,w 5 I, 1 Omphalodes linifolia Moench
AB758298 (Khoshsokhan Mozaffar et al., 2013) :0| 1 Heterocaryum szovitsianum Fisch. & Mey
AB758308 (Khoshsokhan Mozaffar ef al., 2013) :01 x| Lappula sinaica DC.
AB758294 (Khoshsokhan Mozaffar et al., 2013) :0WIT  Epitrichium cannum (Benth) Kitam.
AB989056 (TARIL, 327) goleo ¢ swo3 51 (bl ghows cae g Wl b,3T 20l s! Paracaryum leptophyllum Boiss.
AB758319 (FUMH) (Khoshsokhan Mozaffar et al., 2013) :0l »|  Trichodesma aucheri DC.
AB758292 (TARI) (Khoshsokhan Mozaffar et al., 2013) :0\ | Cynoglossum officinale L.
AB758293 (TARI) (Khoshsokhan Mozaffar et al., 2013) :0) x| Echiochilon persicum (Burm.f.) Johnst.
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Amaryllidaceae
Ixiolirion tataricum (Pall.) Herb. e Gb Ir, Eu, SS D
Amarantaceae
Amaranthus viridis L. Ky s s g Th Pr
Anacardiaceae
Pistacia atlantica Desf. e Ph Ir, SS M
Apiaceae
Anethum graveolens L. gl Th Cult M
Apium graveolens L. sy S He Cult M
Daucus carota L. S = He Cult M
Eryngium bungei Boiss. Sl dss He Ir M, P
Eryngium noeanum Boiss. He Ir P
Ferula foetida (Bunge) Regel LS 48 He Ir M, P
Ferula ovina (Boiss.) Boiss. He Ir M, P
Ferula szowitsiana DC. Sl sls He Ir P
Johreniopsis seseloides(C. A. Mey.) M Pimen. He Ir P
Psammogeton canescens (DC.) Vatke. BIER Th Ir P
Schumannia karelinii (Bunge) Korov. Sl s He Ir P
Zosima absinthifolia (Vent.) Link. He Ir P
Asteraceae
Achillea eriophora DC. S gy Ol y3le s He En M, P
Achillea wilhelmsii C. Koch Olysbe g He Ir D, M, P
Acroptilon repens (L.) DC. S 4l He Ir, Eu, Pr D,M, P
Aegopordon berardioides Boiss. Sl asy )l ity g d Th Ir P
Amberboa turanica lljin Shs b Th Ir, Eu
Anthemis hyalina DC. Colad el Th Ir M, P
Anthemis rhodocentra Iranshahr haS el Th Ir M, P
Artemisia aucheri Boiss. PSS days Ch Ir D,M, P
Artemisia khorassanica Pod. el = 4y Ch En P,D
Artemisia sieberi Besser 4y Ch Ir D, M, P
Cardus pycnocephalus L. Jf PR3t Th Ir M
Centaurea iberica Trev. ex spreng. e (-,\;f K He Ir P
Cichorium intybus L. My He Ir, Eu D,M, P
Cirsium arvense (L.) Scop. e K -5 0 K5 He Ir, Eu M, P
Cirsium congestum Fisch. & C. A. Mey. ex DC. 05l S He Ir P
Conyzanthus squamatus (Spreng.) Tamamsch. Sole He Pr, (Cos) p
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Cousinia congesta Bunge Sl b e He Ir P
Cousinia eryngioides Boiss. S e He Ir D,P
Cousinia lachnosphaera Bunge P P I A R P He Ir P,D
S b
Cousinia lasiandara Bunge S S5 Ul i He En P
Sl s
Cousinia lasiolepis Boiss. Sl Sl e Th Ir
Cousinia prolifera Jaub. & Spach ool =l l5n He Ir
Crepis sancta (L.) Babocok ETI) Th Ir
Cymbolaena griffithii (A. Gray) Wagenitz Th Ir
Echinops villosissimus Bunge Ay Jas S He Ir p
Gundelia tournefortii L. S S He Ir M, P
Heteroderis pusilla (Boiss.) Boiss. Sk Th Ir
Jurinea ramosissima DC. s aS s He Ir
Koelpinea linearis Pall. wbolse Th Ir P
Lactuca glauciifolia Boiss. 3y eS 5 g salS Th Ir M, P,D
Launaea acanthodes (Boiss.) O. Kuntze S, sl sals ¢ SLLs (g salS He Ir M, P
Oligochaeta minima (Boiss.) Briq. Th Ir P
Onopordon heteracanthum C. A. Mey. S eban s He Ir
Outreya carduiformis Jaub. & Spach Sla 2 Th Ir
Pulicaria gnaphalodes (Vent.) Boiss. Sl i85 eSS He Ir M, D
Scariola orientalis (Boiss.) Sojak oS Ol 8 He Ir P
Schischkinia albispina (Bunge) Iljin 030 i (&Sl Ak Th Ir
Sclerorhachis leptoclada Rech. f. He En M, D
Senecio paulsenii. O. Hoffm. He Ir
Serratula latifolia Boiss. oS g He Ir D
Silybum marianum (L.) Gaerth. o He Ir, Eu, Med M
Sonchus oleraceus L. o kg sy 65 8 He Ir M
S pone S5
Thevenotia persica DC. Th Ir
Tragopogon graminifolius DC. K He Ir, Eu D, M, P
Berberidaceae
Berberis integerrima Bunge Sl eSa,; Ph Ir M, D
Boraginaceae
Anchusa ovate Lehm. Th Ir, Eu
Arnebia hispidissima (Lehm.) DC. Th Ir
Arnebia linearifolia DC. Sk 8y s Th Ir
Heliotropium aucheri DC. bl Sy ST He Ir
Heterocaryum szovitsianum (Fisch. & Mey.) DC. Th Ir
Lappula microcarpa (Ledeb.) Grke Sy osme 6,50l He Ir D
Th Ir

Microparacaryum bungei (Boiss.) Khatamsaz
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Nonnea rosea (M B.) Link. Th Ir, Eu P
Paracaryum rugulosum (DC.) Boiss. He Ir, SS P,D
Brassicaceae
Aethionema carneum (Banks & Soland.) B. Sl T Th Ir
Fedtsch.
Alyssum dasycarpum Steph. ex Willd S S 0sen 4nydd Th Ir M, P
Alyssum lanceolatum Baumg. (810 5 s 4n 913 Th Ir, Eu, SS M, D
Alyssum linifolium Steph. ex. Wild. SsL S, gt Th Ir P,D
Alyssum marginatum Steud. ex Boiss. 15 4 4a 55 ol STl 4o 9t Th Ir
Brassica rapa L. s He Cult M
Capsella bursa-pastoris (L.) Medicus S anS Th Ir M, P,D
Cardaria draba (L.) Desv. &Sl He Ir D, M, P
Chorispora tenella (Pall.) DC. Th Ir, Eu
Clypeola aspera (Grauer) Turill S G Ja & Th Ir
Conringia perfoliata (C. A. Mey.) Busch. 4 ‘&}Fu w;i. .l ™ r
syama il 2S5

Descurainia sophia (L.) Webb & Berth. oSl Th Ir, Eu M, P,D

| | . S il sl He Ir P.D
Erysimum crassicaule (Boiss.) Boiss.

Sl g
Erysimum griffithianum Boiss. Sl &6 S Th Ir P
Euclidium syriacum (L.) R. Br. S Th Ir
Goldbachia laevigata (M B.) DC. Th Ir, Eu M, P
Istatis minima Bge. Sl s Th Ir P
Lepidium latifolium L. o 6§ S 55 5 cam ga He Ir, Eu, SS M, P
Malcolmia africana (L.) R. Br. @l e G Th I, llé/ltdss’ D, P
Matthiola alyssifolia (DC.) Bornm. o Sl (a8 e sl He I P
Matthiola chenopodiifolia Fisch. & C. A. Mey. sl sl Th Ir P
Moriera spinosa Boiss. Ol e, Ch Ir
Sameraria armena (L.) Desv. el g bl Th Ir P
Sisymbrium irio L. o uass Th Ir, Eu M, P,D
Capparidaceae
Capparis spinosa L. S G Ch Ir, Eu, SS D, M, P
Caprifoliaceae
Lonicera nummulariifolia Jaub. & Spach o Ph Ir
Caryophyllaceae
Acanthophyllum laxiusculum Schiman-Czeika KC U Ch Ir
Acanthopyhyllum sordidum Bunge ex Boiss. e S Ch Ir
Acanthopyyllum squarrosum Boiss. 2SSy Ch Ir
Cerastium dichotomum L. Slatls g5 ¢ e il Th Ir, SS, Med
Cerastium inflatum Link ex. Desf. pose b m 4l Th Ir
Th Ir, Eu

Herniaria incana Lam.

6‘:,5."}:3@&
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Holosteum umbellatum L. Th Ir, Eu, Med
L;pyrodiclis holosteoides (C. A. Mey.) Fenzl ex A0 SRt g Th Ir D
Fisch. & C. A. Mey.
Mesostemma kotschyanum (Fenzl) Vved. =Y s d{vv\f He Ir
Spergularia diandra (Guss.) Helder. & Sart. T A2 25 ) Th Ir, E/Fédss’
Stellaria blatteri Mattf. Sbl s Th Ir P
Vaccaria oxyodonta Boiss. 35 410 ¢SS gl Th Ir M, P
Chenopodiaceae
Atriplex aucheri Moq. olest s (Sebo LSS Kok Th Ir D,P
Atriplex griffithii (Moq.) Aellen w93 Gf Sl gl i Ch Ir
Atriplex leucoclada (Boiss.) Aellen L il Sl He Ir
Ceratocarpus arenarius L. S Gl Th Ir P
Chenopodium album L. Sl 05 ks Th Ir, Eu D,M, P
Chenopodium botrys L. R TP - F AW Th Ir M, P
Chenopodium glaucum L. Th Ir
Chenopodium vulvaria L. Th Ir P
Krascheninnikovia ceratoides (L.) Gueldenst. 3T &8 sl i 5, Ch Ir P
Girgensohnia oppositiflora (Pall.) Fenzl in Ledb. Th Ir P
Halothamnus auriculus (Maq.) Botsch. N3 &S S o e Ch Ir P
Kochia scoparia (L.) Scharad. s Sl Th Ir, Eu, Cult P
Noaea mucronata (Forssk.) Aschers. et Schweinf. oo SOk He Ir P
Salsola dendroides Pall. Sl 5 55 (g C? By He Ir P
Salsola nitraria Pall. Sk 5 Th Ir P
Salsola tomentosa (Magq.) Spach. 5% o5 o bl ysd Ch Ir P
Convolvulaceae
Convolvulus arvensis L. & e Sy Sy He Pr (Cos) M, P,D
Convolvulus pilosellifolius Desr. SSE S He Ir, Med M, P
Cyperaceae
Carex physodes M B. o Gr Ir
Cyperus rotundus L. oDkl ! Gr Pr (Cos)
Dipsaceae
S (o S5 b Th Ir, SS M, P
Scabiosa olivieri Coult.
sl
Elaeagnaceae
Elaeagnus angustifolia L. Aol Ph Cult M
Ephedraceae
Ephedra strobilaceae Bge. ex Lehm. ST oSyl ¢ bl Sl Ph Ir
S5
Euphorbiaceae
Euphorbia boisseriana (Woron.) Prokh. S5 O gd ppds 058 He Ir
He Ir

Euphorbia buhsei Boiss.

a8 by




WA Ol o035 55 05l (o Sl €SS et 50 5 (2555 b "
O-SG b 8 gl i S8 Gl 251, Sless

Euphorbia bungei Boiss. S350l 05 5 He Ir D,P

Euphorbia helioscopia L. R YRt G- Th Pr (Cos) M, P

Euphorbia osyridea Boiss. e O3 b (1S 5 O b b Ch Ir,SS. p

Frankiniaceae

Frankinia pulverulenta L. s Th Ir, SS, Med

Fumariaceae

Fumaria asepala Boiss. éfﬂ 5 g0y old Th Ir M, P,D

Geraniaceae

Bieberstenia multifida DC. &Sasl Gt Ir

Erodium cicutarium (L.) L'Her. ex Aition A S e Th Ir, Eu, SS p

Erodium oxyrrhynchum MB. 55 SN e es g Th Ir M, P

Geranium tuberosum L. Dlseds Ol g O gm Gt Ir, Eu, Med P

Iridaceae

Iris songarica Schrenk. L G gl G Gr Ir M, P

Juglandaceae

Juglans regia L. Ph Cult M, P, D

Juncaceae

Juncus inflexus L. TS Gr Ir, Eu, SS, Pr

Lamiaceae

Eremostachys macrophylla Montbr. & Auch. bl Jew He Ir P

Hymenocarter platystegius Rech. f. Srpals Ch En D, M, P

Lallemantia royleana (Benth.) Benth. Th Ir, SS M

Lamium amplexicaule L. sl il sle w S Th Pr (Cos) M

Marrubium anisodon C. Koch O3 542l O guml 3 He Ir, Eu M, D

Mentha longifolia (L.) Hudson G4 iy He Ir, Eu D,P

Nepeta bracteata Benth. S gl sy Th Ir M, P, D

Nepeta ispahanica Boiss. $he St sl 4 ™ i ’

Sleiol

Nepeta saccharata Bunge i Sl g Th Ir P

Nepeta satureioides Boiss. Sloj e Slw dig Th Ir M,P,D

Salvia macrosiphon Boiss. sl L;lf = He Ir M, P

Thuspeinanta brahuica (Boiss.) Briq. Th Ir

Thuspeinantha persica (Boiss.) Briq. Th Ir

Ziziphora clinopodioides Lam. Sl b oS 2 S S S He Ir, Eu M,P,D

Ziziphora tenuior L. S5 Th Ir, Eu M, P,D

Liliaceae

Allium borszczowii Regel b5k (bl 5L Gb Ir, Eu p

Allium caspium Pall. ol Gb Ir, Eu R, P

Allium vineal L. Shs sk Gb M, P

Eremurus luteus Baker 3o Gr Ir P

Tulipa biflora Pall. Ky can Y Gb Ir
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Malvaceae
Malva neglecta Wallr. JRveTti g He Pr (Cos) M, P
Malva sylvestris L. &Sl e B S L He Ir, Eu, Med M, P
Moraceae
Movrus alba L. SIA O de S g Ph Ir, Cult M, D
Papaveraceae
Hypecoum pendulum L. o5 ols 03,5 cglo 5 ol Th Ir, Eu, SS M, P
Glaucium elegans Fisch. & C. A. Mey. L e Th Ir P
Papaver decaisnei Hochst. & Steud. ex Boiss. Slopp i Th Ir D,P
Roemeria hybrida (L.) DC. i Sy o Th Ir, SS M, P
Roemeria refracta DC. Sy e £ Th Ir P
Papilionaceae
Alhagi persarum Boiss. & Bubse JEES g o 51 P He Ir M, P,D
Astragalus campylanthus Boiss. He Ir
Astragalus campylorrhynchus F. & M. Th Ir
Astragalus (choronopus) Jesdianus Boiss & He Ir
Buhse.
Astragalus Pellitus (Bunge.) He Ir
Astragalus tribuloides Delile Th Ir P
Cicer spiroceras Jaub. & Spach o 355 (A S 3 He En
Hedysarum wrightianum Aitch. & Baker 03 78 (o el He Ir
Lathyrus sativus L. S Th Cult P
Lens orientalis (Boiss.) Hand. -Mzt. S e (il s e Th Ir, Eu
Medicago lupulina L. ol s g0 ¢ S 315 dmi g He Pr (Cos) P,D
Medicago sativa L. 4y He Pr (Cos) M, P
Melilotus officinalis (L) Pall. Sl ST 0335 4ty He Pr (Cos) M, P
Onobrychis aucheri Boiss. Sbl ! Th Ir P
Oxytropis immersa (Baker) Bunge ex B. Fedtsch. SLT O (s e T 0 He Ir D

S S
Sophora pachycarpa C. A. Mey. ol bl b ¢ SLLs 0Ly b He Ir M,P,D
s
Trifolium alexandrinum L. e 2 O He Med,(I;I;lECOS), P
Trifolium repens L. ol 5 S (i il He Med, Pr (Cos) M, P,D
Trigonella elliptica Boiss. Gl s (6 gt allis He En P
Plataginaceae
Plantago lanceolata L. 63, (lo 5 pm Kol He Pr M, D
Plantaga major L. Kol He Pr M
Platanaceae
Platanus orientalis L. Sl Ph Ir, Eu, Cult
Plumbaginaceae
Ch Ir, Eu

Limonium suffruticosum (L.) O. Kuntze
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Poaceae

Avena sterilis L. Th Ir, SS, Med P

Boissiera squarrosa (Banks & Soland.) Nevski Th Ir, Eu, Med

Bromus danthoniae Trin. sile gl 5a ke 5l Th Ir, Eu D, P

S

Bromus madritensis L. bl e ol Th Ir, IIE/Fe’dSS’ D,P

Bromus sterilis L. 15U ke 5l Th Ir, Eu, Med P

Bromus tectorum L. el e (ol il 5l Th Pr (Cos) P,D

Calamogrostis pseudophragmites (Hall. F.) Koel. & e Gr Ir, Eu, Med

Cynodon dactylon (L.) Pers. ¢ Gr Pr (Cos) M, P

Digitaria sanguinalis L. S wmiy 5 pp OIS sy Th Pr (Cos), Med P

Eremopyrum bonaepartis (Spreng.) Nevski S pan oS Oy Th Ir

Henradia persica (Boiss.) C. E. Hubb. Th Ir

Hordeum glaucum Steud. Sl g Gl ey sd g Th Ir D,P

Hordeum spontaneum C. Koch 9 S SO Th Ir, Eu, Med p

Lolium multiflorum Lam. K. o Th Pr (Cos) P

Lolium rigidum Gaudin S oo ol 2 Th Ir, Eu P

Melica persica Kunth e He Ir P

Oryzopsis molinioides (Boiss.) Hack. ex paulsen b = He Ir

Poa bulbosa L. S35l e Gb Ir, Eu

Setaria viridis (L.) P. Beauv. Koo o338 G 550 Th Pr (Cos)

Polygonaceae Th

Polygonum arenastrum Boreau. S 93 p Lolin Th Pr (Cos) D,P

Polygonum argyrocoleon Steud. ex kunze o 2 A an Th Ir

Polygonum molliaeforme Boiss. b s (glo g Auan Th Ir, SS

Pteropyrum aucheri Jaub. & Spach Ly Ph Ir

Rumex dentatus L. Sbals ¢S s He Ir, Eu, SS

Ranunculaceae

Anemone biflora DC. O el Th Ir M, P

Clematis orientalis L. S slelS SIS Ph Ir, Med, Eu M, D

Consolida rugulosa (Boiss.) Schrod. S8 5 o sl 55 0L Th Ir, Eu P

Consolida stocksiana (Boiss.) Neveski Sl sh sl s 0L Th Ir P

Nigella arvensis L. BT HRTY IO Th Ir. Eu, SS

Thalictrum isopyroides C. A. Mey. PRt g He Ir, Med

Resedaceae

Reseda lutea L. Sy He Pr (Cos), Med M, P

Reseda luteola L. o 55 Sl a5y He Ir, Eu, SS M

Rhamnaceae

Ziziphus jujuba Miller. ole Ph Cult M

Rosaceae




i Olol o Ol 53 Oloe s alata )5l oy

0Sbpt st SR S QB S Sl
Amygdalus communis L. Ot ol il plsl Ph Ir, Sg{lﬁ/[ed, M
Amygdalus scoporia Spach O5lesprsS elob Ph Ir M, P
Armeniaca vulgaris Lam. s e sTa55 Ph Ir, SS, Cult M
Cerasus vulgaris Miller SUT Ph Cult M
Cydonia oblonga Miller Ko 4 w0l cay Ph Cult M
Malus commonis DC. N Ph Cult
Rosa foetida J. Herrmann. Sme 03,5 O e Ph Ir, Cult M
Rosa moschat J. Herrmann 8 5 ) e O s Ph Ir, Cult
Sanguisorba minor Scop. Aoy s He Ir, Eu, SS M, P
Rubiaceae
Asperula glomerata (M. B.) Griseb. o5l a3 Slan ST 4y He Ir M
Callipeltis cucularia (L.) Stev. P~ Th Ir, SS, Med
Galium aparine L. s Th Pr (Cos) M, P
Galium humifusum M. B. 05,28 o ik He Ir, Eu P
Galium tricornutum Dandy V- Th Ir, Eu p
Rubia rigidifolia Pojark. Ch Ir
Rubia tinctorium L. s, He Ir, Eu M
Rutaceae
Haplophyllum pedicellatum Bunge ex Boiss. 895 He Ir
Salicaceae
Populus nigra L. S S Ph Ir, Med, Cult M
Salix acmophylla Boiss. sy Ph Ir, Cult
Salix aegyptiaca L. Sy Ph Ir,SS, Cult M
Scrophulariaceae
Leptorhabdos parviflora (Benth.) Benth. sl Th Ir
Linaria michauxii Chav. Sl S He Ir M, P
Scrophularia striata Boiss. oo S e asile Sseme S He Ir M, P
BIERIPe)
Veronica anagallis-aquatica L. T Sl He Ir M
Veronica hederifolia L. gﬁ o ol 2l Th P (Cos) M
Elaite

Veronica macropoda Boiss. Sl Ol o Th Ir M
Solanaceae
Hyoscyamus arachnoideus Pojark. S 3SKs Ll b He Ir D,P
Hyoscyamus pusillus L. d S b b S il Th Ir, Bu, SS M,P,D
Hyoscyamus reticulatus L. oSt e He Ir, Eu P
Hyoscyamus senecionis Willd. ool g oy He Ir, SS P
Lycium ruthenicum Murr. & &E F il sl s Ph Ir, Eu
Solanum nigrum L. S5 K65y a Th Pr (Cos) M
Tamariaceae

wFsS He Ir

Reamuria alternifolia (Labill.) Britt.
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Tamarix ramosissima Ledeb. el 5 Ph Ir, Eu M, P,D

Valerianaceae

Valerianella dufresnia Bge. ex Boiss. BN (O CN- PP R RE G I Th Ir

Valerianella oxyrrhyncha Fisch. & C. A. Mey. S S Th Ir

Valerianella szowitsiana Fisch. & C. A. Mey. Th Ir

Valerianella triplaris Boiss. & Buhse 3 S i (b 4w S Th Ir

Zygophyllaceae

Peganum harmala L. Ntew| He Ir, SS M,P,D

Tribulus longipetalus Viv. Sl oSl He Ir, SS P
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Anatomical study of leaf and stem of Carex L. species (Cyperaceae)
in Shomali, Razavi and Jounobi Khorasan provinces

Jinus Hejazi 1, Jamil Vaezi 2*, Dorrieh Amiri Moghaddam ! and Farshid Memariani *

! Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran
* Department of Biology, Faculty of Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran
3 Research Center for Plant Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The genus Carex L. is one of the largest genera (2000 spp.) of the flowering plants . There are
85 species of Carex in Iran plateau that approximately half of them are present in Iran. In this
study, stem and leaf anatomy of 12 species and subspecies of Carex from two subgenera,
Carex and Vignea, were investigated using hand cutting method and blue toluidine staining.
The results showed that some of anatomical features such as, location of vascular bundles,
size of air cavities, type of triangular stem, number of sclerenchyma layer and amount of
lignified stem and cuticle thickness were effective in determining the species. This study did
not confirm the classical taxonomy based on morphological characteristics and the results
revealed that anatomical characteristics were correlated with plant water conditions.

Key words: Carex, Cyperaceae, Stem and leaf anatomy, Blue toluidine staining, Khorasan
provinces
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Vestiture and trichome types of the oaks of forests in Western Iran

Mohammad Mehrnia '* and Mostafa Assadi >

! Lorestan Agricultural Research and Natural Resources Center, Khoramabad, Iran
? Botany Research Division, Research Institute of Forests and Rangelands, Tehran, Iran

Abstract

The Quercus is the main genus of the Fagaceae with about 300 to 600 species in the world.
Both the vestiture and trichome types are important in the taxonomy of Quercus species and
hybrids. Although particular terms have been used for a long time, the terminology for both
vestiture and trichome types has not been standardized, glossaries differ in their definitions
and illustrations and floristic manuals vary markedly in their descriptions of the species. In
this study, the vestiture and trichomes were described and illustrated for seven species of oaks
in the Zagros Mountains. The terminology of trichome types was determined based upon
Hardin (1976). Samples for SEM studies of each species were collected from fresh material of
early spring and mature leaves and specimens which were deposited in the Herbaria. The ten
types of trichomes were distinguished for the Zagros oaks as follows: 1) Simple-thin-walled,
2) Rosulate-rosette, 3) Solitary-long, 4) Fasciculate-erect, 5) Multiradiate, 6) Stellate, 7)
Fused-stellate, 8) Appressed-Lateral, 9) Atipic stellate, 10) Multinodal stellate. Based on
trichome types two major infrageneric groups were recognized for western of Iran: the cerroid
and roburoid oaks matched our results based on ITS data.

Key words: Taxonomy, Zagros, SEM, ITS, Roburoid, Cerroid
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Study of evolution and developmental mechanism of stamen
in Salvia hypoleuca Benth. (Lamiaceae) and related taxa
using Electron Microscopy and molecular phylogenetic tools

Maryam-Sadat Asadollahi ', Taher Nejad-Sattari ', Ali Sonboli > and Iraj Mehregan '*

! Department of Biology, Islamic Azad University, Science and Research Branch, Tehran, Iran
* Department of Biology, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University, Tehran, Iran

Abstract

The genus Salvia L. includes a group of plants having two stamens with a special
morphology. Natural groups within this genus consist of species with special type of stamen
morphology. In this paper, phylogenetic placement and developmental stages of stamen of S.
hypoleuca Benth. were studied. Examination of this and related species showed that each
flower had two stamens with posterior thecae not expressed and the distal posterior ends of
the adjacent connectives were fused into a complex structure blocking access to nectar. All
species with such type of stamens grouped into a monophyletic clade with robust support.
Study of stamen development in S. Aypoleuca showed that normal, anterior thecae were
evolved before the other organs and that the stamen found its final matured form before
flower opened. In an opened flower, stamen and reproductive organs could be found in their
final maturestage. In addition, it seemed that stamen development in related species should be
similar.

Key words: Development, Phylogeny, Lamiaceae, Salvia hypoleuca Benth.
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Studies of the flora in Darmian area in the Southern Khorasan province

Samaneh Sabaghi ',Valliollah Mozaffarian ** and Taher Nejad-Sattari '

! Department of Biology, Faculty of Siences, Islamic Azad University, Science and Research Branch, Tehran, Iran
? Botany Research Division, Research Institute of Forests and Rangelands, Tehran, Iran

Abstract

The basin area of the Furk and Darmian river is located in northern-east of the Southern
Khorasan province. The whole area was 11137 hectares. The area is mountainous with mild
weather and dry climate and the average precipitation is about 250 mm per year. In this study,
268 species belonging to 47 families were investigated and 194 genus were identified. The
Asteraceae family with 44 species and 34 genera was the largest family in the area. The
largest genera were Cousinia with 6 species and Astragalus and Ephorbia with 5 species.The
largest life forms in the Darmian area belong to Therophytes with 43% and Hemicryptophytes
37%, Phanaerophytes 9%, Chamaephytes 6%, Bulbous Geophytes and Rhizomatous
Geophytes each with 2% and Tuberous Geophytes 1%.

Key words: Flora, Darmian, Southern Khorasan, Iran

* mozaffar@rifr-ac.ir
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Molecular phylogeny of the genus Myosotis (Boraginacea)
based on nrDNA ITS sequences

Mahboubeh Sherafati ', Shahrokh Kazempour Osaloo '*, Maryam Khoshsokhan Mozaffar %,
Shokouh Esmaeilbegi ' and Nasim Saadati !

! Department of Plant Biology, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran
? Department of Biology, Faculty of Sciences, Islamic Azad University, Qom Branch, Qom, Iran

Abstract

Mpyosotis, forget-me-not, is one of the genera of Boraginaceae-Boraginoideae. This genus
consists of about 100 species distributed predominantly in the temperate zones of both
hemispheres. Myosotis has two centers of diversity-one in western Eurasia and the other in
New Zealand. In Iran, 15 species of this genus has been identified. Myosotis species are small
tiny perennial and annual plants characterized by smooth nutlets. In this study, 58 accessions
(including 56 taxa as ingroups and two taxa Echiochilon persicum and E. fruticosum as
outgroups) were included for the phylogenetic analyses using ntDNA ITS sequence data.
Phylogenetic analyses were performed using maximum parsimony approach as implemented
in PAUP* software, Bayesian inference using Mr Bayes program and Maximum Likelihood
method using raxmlGUI program. The heuristic search of the MP analysis resulted in 10000
shortest trees of 786 steps length with a consistency index (CI) = 0.482 and a retention index
(RI) = 0.770 (excluding uninformative characters). In the trees resulting from maximum
parsimony, Bayesian and maximum likelihood methods, Myosotis was monophyletic and
composed of six distinct monophyletic clades (A-F). In contrast to the sectional classification
system (sections Myosotis and Exarrhena), the subgeneric classification system (subgenera
Myosotis and Strophiostoma) for the genus are supported. Annual species did not form a
monophyletic group, instead, they were dispersed among biennials and perennials across the
tree. Likewise, the species growing in Iran and southwest Asia were scattered across the tree
among other species of the genus.

Key words: ntDNA ITS, Myosotis, Boraginaceae, Phylogeny, Iran
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Investigation of the flora, life forms and chorotypes of the plants
in the Meymand Protected Area
Kohkilouyeh va Boyer Ahmad provice, Iran

Ali Asghar Naghipour Borj ', Mostafa Nowroozi > and Hossein Bashari '*

! Department of Range and Watershed Management, Faculty of Natural Resources, Isfahan University of
Technology, Isfahan, Iran
? Isfahan Agricultural Research and Natural Resources Center, Isfahan, Iran

Abstract

Floristic studies have great importance as it represent the existence and the status of all plant
species in an area. This study aimed to investigate the flora of Meymand Protected Area,
located in central Zagros and in Kohkilouyeh va Boyer Ahmad provice with an elevation
range of 1806 to 2730 meters from sea level. Plant families, genera and species were
identified using taxonomic methods and available resources. According to the results, the
flora of this area included 279 plant species belonging to 198 genera from 48 families. The
richest families were Asteraceae with 50 species (17.9%), Poaceae, Lamiaceae with each 23
species (8.2%) and Fabaceae with 22 species (7.8%). The dominance of hemicryptophytes
and therophytes (totally, 82%) life forms in the flora, were the characteristics of mountainous
regions in central part of Iran. The high proportion of hemicryptophytes plants in the flora
also indicated the dominance of a cold and montinious climates in the study area. The
chorotypes of plants species showed that 57 percent (160 species) of the plant species
belonged to Irano-Touranian zone but other remaining species (119 speciecs) grew in other
geobotanical zones too. There were 5 vulnerable, 24 lower risks and 1 data deficient species
in this protected area.

Key words: Chorotype, Life form, Flora, Meymand Protected Area, Iran
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Genetic diversity of different accessions of Thymus kotschyanus
using RAPD marker

Ahmad Ismaili '*, Seyed Mahmoud Zabeti' and Seyedeh Zahra Hosseini*

! Department of Agronomy and Plant Breeding, Faculty of Agriculture, Lorestan University, Khorramabad, Iran
* Department of Plant Biology, Faculty of Basic Sciences, Behbahan Khatam Alanbia University of Technology,
Behbahan, Iran

Abstract

Analysis of genetic diversity is a major step for understanding evolution and breeding
applications. Recent advances in the application of the polymerase chain reaction make it
possible to score individuals at a large number of loci. The RAPD technique has been
successfully used in a variety of taxonomic and genetic diversity studies. The genetic
diversity of 18 accessions of Thymus kotschyanus collected from different districts of Iran has
been reported in this study, using 30 random amplified polymorphic DNA primers.
Multivariate statistical analyses including principal coordinate analysis (PCOA) and cluster
analysis were used to group the accessions. From 29 primers, 385 bands were scored
corresponding to an average of 13.27 bands per primer with 298 bands showing
polymorphism (77.40%). A dendrogram constructed based on the UPGMA clustering method
revealed three major clusters. The obtained results from grouping 18 accessions of T.
kotschyanus with two studied methods indicated that in the most cases the applied methods
produced similar grouping results. This study revealed nearly rich genetic diversity among 7.
kotschyanus accessions from different regions of Iran. The results showed RAPD marker was
a useful marker for genetic diversity studies of 7. kotschyanus and it was indicative of
geographica variations.

Key words: Thymus kotschyanus, Cluster analysis, Principal Coordinate Analysis, Genetic
diversity
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A floristic study of Salaheddinkola Forests, Nowshahr, Iran

Omid Esmailzadeh *, Kazem Nourmohammadi, Hamed Asadi and Hamed Yousefzadeh

Department of Forestry, Faculty of Natural Resources and Marine Sciences,
Tarbiat Modares University, Noor, Iran

Abstract

This paper reports the floristic survey on the Salaheddinkola forests (Nowshahr). These
forests posses high variations in elevation ranges and special physiographic properties, which
form the growth platform for most of the typical Hyrcanian forest species. The floristic-
physiognomic investigation of the region was performed using field-walk procedure and
revealed 237 plant species belonging to 196 genera and 85 families. The important families
were Asteraceae, Poaceae, Rosaceae, Lamiaceae and Fabaceae with 23, 20, 14, 13 and 10 species,
respectively which represented 33.17 percent of the total species. According to Raunkaiaer
method, Cryptophytes (28.7%), Hemicryptophytes (27.5%) and Phanerophytes (22.5%) were
the most important structure groups of the local biological spectrum followed by Therophytes
(17.7%) and Chamaephytes (3.4%) Chorotypes. According to Zohary, most of the identified
species belonged to Euro-Siberian and Pluriregional regions with 79 (33.6%) and 62 (26%)
taxa, respectively.

Key words: Salaheddinkola Forests, Flora, Life form, Chorotype, Mazandaran province, Iran
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Seasonal food habits of brown bear (Ursus arctos syriacus Linnaeus, 1758)
in Cenral Alborz Protected Area

Bagher Nezami Balouchi *

Department of Natural Resources and Environment Sciences, University of Environment, Karaj, Iran

Abstract

Mountains of Central Alborz Protected Area hold a big population of brown bear, the largest
varnivore species in Iran. Understanding food habits is crucial to understanding the ecology of
the species. Diet influences many ecological and life-history traits, such as spatial
distribution, social and foraging behavior, body mass and reproduction. Therefore, during Jun
2006 to May 2007 we had a comprehensive study on brown bear food habits, as the largest
omnivorous of the country in Central Alborz Protected Area. Our investigation showed that
plant materials composed the main proportion of food items of the brown bears in the spring
until mid-summer. Insects, especially ants were predominantly eaten in the first half of
summer. As approaching to hibernation period in late autumn, fruits played the main role of
bear food items having high fat content. We never witnessed bear attack on wild herbivores.
Furthermore, we never found remains of wild herbivores except a few livestock remains in
brown bear scats during our survey period. Accordingly, we concluded that brown bears were
almost herbivorous in the Central Alborz Protected Area. We never found any bear scats or
fresh signs in three consecutive years, between first of December until mid of March. Also, no
direct sighting of brown bear was reported to us by local people and game keepers within the
mentioned period. Accordingly, it can be concluded that the brown bears hibernate for a
period of 3-3.5 months in winter in the Central Alborz Protected Area.

Key words: Brown bear, Ursus arctos syriacus, Food habits, Herbivorous, Central Alborz
Protected Area
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Population structure of the Caspian shad (Alosa braschnikowi Borodin, 1904)
in the southern coast of the Caspian Sea
between Gomishan and Miankaleh regions

Omid Jafari, Ali Shabani and Hamed Kolangi Miandare *

Department of Fisheries, Faculty of Fisheries and Environment, Gorgan University of Agriculture Science and
Natural Resources, Gorgan, Iran

Abstract

The present study was carried out to determine population structure of Alosa braschnikowi,
one of the endemic species in the Caspian Sea, with five polymorphic microsatellite loci
(AsaD030, AsaD042, AsaC249, AsaD312, AsaC051). Fifty six specimens of A. braschnikowi
were collected from Gomishan and Miankaleh (28 specimens for each population) in Golestan
province. The results showed that the average observed heterozygosity for Gomishan and
Miankaleh were 0.536 and 0.514, respectively, with an average of 0.525 for the two
populations. The number of observed alleles per locus ranged from 8§ to 17 with an average of
12.4 alleles. Average number of effective allele in Gomishan and Miankaleh was calculated
8.53 and 7.61. Also, in eight cases of 10 tests in Hardy-Weinberg equilibrium there was
statistically significant deviation (P<0.001). The average amount of gene flow and Fis were
17.34 and 0.395, respectively. The Fst value was 0.016 which was indicative of the low
genetic differentiation between the Gomishan and Miankaleh populations that could be due to
the natural migration of the fishs. The results for molecular variance analysis based on Fst
index, exhibited that genetic diversity within population was only 1 percent and among
populations was 99 percent. The results of present study showed that although the genetic
diversity of A. braschnikowi in Golestan province was appropriate, it is possible that genetic
bottleneck will arise in future years.

Key words: Genetic variation, Caspian Sea, Microsatellite, Alosa braschnikowi
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Genetic structure of spirlin (A/burnoides echiwaldii)
in Karganroud and Chalous rivers

Elham Haghighi ', Masoud Sattari ', Salar Dorafshan ** and Yazdan Keivany *

! Department of Fisheries, Faculty of Natural Resources, University of Guilan, Rasht, Iran
* Department of Fisheries, Faculty of Natural Resources, Isfahan University of Technology, Isfahan, Iran

Abstract

Genetic structure of two populations of Spirlin, Alburnoides eichwaldii from Karganroud and
Chalous Rivers was investigated using six microsatellite molecular markers (CtoF-172, BL1-
2b, CnaB-030, LleA-071, Ca3 and Z21908) on 30 fishes from each river. The mean of
observed alleles at each locus was 6.5. Allele sizes at CtoF-172, BL1-2b, CnaB-030, LlcA-
071, Ca3 and Z21908 loci were ranged from 107-147, 147-184, 124-157, 332-387 300-347
and 147-183 bps respectively. Z21908 and Ca3 showed the lowest and the highest
polymorphism respectively. All loci in both rivers showed deviations from Hardy-Weinberg
equilibrium. The number of effective alleles, expected heterozygosity, observed
heterozygosity and polymorphism information content (PIC) were 4.86, 0.81, 0.96 and 0.94
respectively cindicative of high level of genetic diversity in both populations. The mean FIS
value for all loci in both station ranged from -0.23 to -0.30 indicating low possibility for
inbreeding occurrence. The analysis of molecular variance (AMOVA) indicated that the
percent of variance among and within populations were 6.31 and 93.69 %, respectively. The
genetic distance was 0.363. Significant FST value (0.063) was observed between the two
populations. The high level of genetic differentiation may reflect local segregation of two
populations because of differences in ecological conditions of two rivers .

Key words: Population genetics, Sprilin, A/burnoides echiwaldii, Microsatellite, South-west
Caspian Sea basin
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