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- 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 Th Garhadiolus angulosus Jaub. & Spach. 

- IT-ES-M 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 serriolai 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) Sojak. 

- IT He Scorzonera ramosissima DC. 

- IT He Serratula latifolia Boiss. 

- IT Cr Steptorhamphus tuberosus (L.) Grossh. 

DD-END IT Ch Tanacetum dumosum Boiss. 

LR 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 He Tragopogon longirostris Bischoff ex Sch.Bip. 

- IT He Tripleurospermum disciforme Sch.Bip. 

- IT He Varthemia persica DC. 

- IT-ES-M Th Xanthium strumarium L. 

- IT Th Xeranthemum annuum L. 

   Convolvulaceae 

- PL He Convolvulus arvensis L. 

- IT Ch Convolvulus leiocalycinus Boiss. 

- IT He Convolvulus reticulatus Choisy. 

   Crassulaceae 

LR-END IT He Rosularia elymaitica A. Berger.  

- IT-ES Th Sedum hispanicum L. 

END IT Cr Umbilicus tropaeolifolius Boiss. 

   Cruciferae 

- IT He Aethionema elongatum Boiss. 

END IT Th Alyssum linifolium Stephan ex Willd. 

END IT Th Alyssum marginatum Steud.  

- IT-ES He Arabis caucasica Willd. 

- IT-ES-M Th Arabis nova Vill. 

- IT He Aubrieta porviflora Boiss. 

- IT He Barbarea plantaginea DC. 

- Cosm Th 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 Th Erysimum repandum L. 

- IT He Fibigia macrocarpa Boiss. 

LR IT He Isatis raphanifolia Boiss. 

- IT He Isatis tinctoria L. 

LR-END IT He Micrantha multicaulis  

- IT Ch Moriera spinosa Boiss. 

- IT Cr Nasturtium officinale R. Br. 

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

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

- PL Th Thlaspi arvense L. 

- IT-ES-M Th Thalaspi perfoliatum L. 

   Cuscutaceae 

- IT Par Cuscuta epithymum L. 

   Cypraceae 

- IT Cr Bolboschoenus affinis Drobow. 

- IT Cr Carex stenophylla Wahlenb. 

- IT Cr Scripoides holoschoenus (L.) Sojak  

   Dipsacaceae 

- IT Th Cephalaria dichaetophora Boiss. 

- IT He Pterocephalus canus Coult. ex DC. 

- IT He Pterocephalus kurdicus Vatke. 

   Elaeagnaceae 

- IT Ph Elaeagnus angustifolia L. 

   Euphorbiaceae 

- IT-ES-M Th Euphorbia azerbadjhanica Bordz. 

- IT He Euphorbia Boissieriana (Woronow.) Prokh. 

- IT He Euphorbia heteradena Jaub & Spach. 

- IT-M Th Euphorbia peplus L. 

   Fagaceae 

- IT Ph Quercus brantii Lindl. 

   Fumariaceae 

- IT-ES-M Th Fumaria asepala Boiss. 

   Geraniaceae 

- IT Cr Biebersteinia multifida DC. 

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

- IT Cr Geranium tuberosum L.  

   Gramineae  

- 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 Cr 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 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 Melica persica Kunth. 

- IT Cr Oryzopsis holciformis Hack. 

- Cosm Cr Phragmites australis (Cav) Steud. 

- IT-ES-M Cr Poa bulbosa L. 

- IT Cr Psathyrostachys fragilis (Boiss.) Nevski. 

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

- PL Cr Sorghum halepense (L.) Pers. 

- IT He Stipa hohenackeriana Trin. & Rupr. 

- IT Th Taeniatherum crinitum (Schreb.) Nevski. 

- Cosm Th Triticum aestivum L.  

   Hypericaceae 

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

- IT He Hypericum scabrum L. 

   Iridaceae  

- IT Cr Gladiolus atroviolaceus Boiss.  

   Juglandaceae 

- IT-ES-M Ph Juglans regia L. 

   Juncaceae  

- Cosm Cr Juncus inflexus L. 

   Labiatae 

LR-END IT He Ajuga austroiranica Rech. f. 

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

- IT He Eremostachys laevigata Bunge.  

- IT He Eremostachys macrophylla Montbret. & Aucher. 

- IT-ES Ch Lagochilus aucheri Boiss. 

- 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 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-M 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 Cr Stachys inflata Benth. 

- IT-ES Cr Stachys lavandulifolia Vahl. 

LR-END IT Cr Stachys pilifera Benth. 

- IT He Stachys spectabilis Choisy ex DC. 

- IT-M He Teucrium polium L. 

VU IT Cr Teucrium scordium L. 

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

VU IT He Ziziphora clinopodioides Boiss. 

- IT Th Ziziphora tenuior L. 

   Liliaceae  

- 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 speciosum Steven. 

LR-END IT Cr Colchicum wendelboi K. Perss. 

- IT Cr Fritillaria imperialis L. 

END IT Cr Fritillaria persica L. 

- IT Cr Gagea gageoides (Zucc.) Vved. 

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

- IT Cr Ornithogalum umbellatum L. 

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

   Linaceae 

LR-END IT He Linum album Kotschy ex Boiss. 

   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. 

   Myrtaceae 

- IT Ph Eucalyptus camaldulensis Dehnh. 

EN IT-ES-SS Ph Myrtus communis L. 

   Oleaceae 

LR IT Ph Fraxinus rotundifolia Mill. 

   Onagraceae 

- PL He Epilobium hirsutum L. 

   Orobanchaceae 

DD-END IT Par Orobanche schwingenschussi Gilli. 

   Papaverraceae 

- 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 Ch A. campylanthus Boiss. 

VU-END IT He A. caryolobus Bunge  



 

 

   

LR IT Ch A. cephalanthus DC. 

LR IT-SS Ch A. fasciculifolius Boiss. 

LR IT Ch A. gossypinus Fisch. 

- IT He A. hamosus L. 

- 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 

- IT-SS Ch Ebenus stellata Boiss. 

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

- 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. 

- IT Th Vicia ervilia Willd. 

   Plantaginaceae 

- IT-ES Th Plantago atrata Hoppe. 

- PL He Plantago lanceolata L. 

   Plumbaginaceae 

DD-END IT Ch Acantholimon aspadanum Bunge. 

   Podophyllaceae 

- IT Cr Bongardia chrysogonum Boiss 

- IT-ES Cr Leontice leontopetalum L.  

   Polygonaceae 

- IT Ch Atraphaxis spinosa L. 

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

- Cosm Th Polygonum aviculare L. 

- IT-ES Th Polygonum lapathifolium L. 

- IT He Polygonum paronychioides C. A. Mey. 

- IT He Polygonum thymifolium Jaub. & Spach. 

- IT Ch Pteropyrum aucheri Jaub. &Spach. 

- IT He Rheum ribes L. 

LR-END IT He Rumex elbrusensis Boiss. 

- IT He Rumex ephedroides Bornm. 

   Primulaceae 

LR-END IT He Dionysia caespitosa Boiss. 

LR-END IT He Dionysia revoluta Boiss. 

   Punicaceae 

- IT-ES-SS Ph Punica granatum L. 

   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-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 

- IT-M Ph Amygdalus arabica Olivier. 

- PL Ph Amygdalus communis L. 

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

LR-END IT Ph Amygdalus lycioides Spach. 

- PL Ph Armeniaca vulgaris Lam. 

- IT Ph Cerasus mahaleb Mill. 

- IT Ch Cerasus pseudoprostrata Pojark. 

- IT Ph Cotoneaster luristanicus G. Klotz. 

- IT Ph Crataegus azarolus L. 

END IT Ph Crataegus persica Pojark. 

- PL Ph Malus domestica Borkh. 

- 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. 

- Cosm Th Callipeltis cucullaria (L.) DC. 

- IT He Crucianella gilanica Trin. 

- PL He Galium verum L. subsp. verum 

LR IT He Rubia tinctorum L. 

   Salicaceae 

- IT-ES-SS Ph Populus alba L. 

- IT-ES-SS Ph Salix alba L. 

   Santalaceae 

- IT He Thesium kotschyanum Boiss 

   Scrophulariaceae 

LR-END IT He Scrophularia crassiuscula Grau. 

END IT He Scrophularia nervosa Benth.  

- IT He Scrophularia variegata M. Bieb 

- IT-ES He Verbascum sinuatum L.  

- Cosm Cr Veronica anagallis- aquatica L. 

- IT-M He Veronica orientalis Mill. 

   Solanaceae 

- IT He Hyoscyamus reticulates L. 

- Cosm Th Solanum nigrum L. 

   Tamaricaceae 

- PL Ph Tamarix ramosissima Ledeb. 



 

 

   

   Thymelaeaceae 

- IT Ph Daphne mucronata Royle. 

- IT Ph Daphne oleoides Schreb. 

   Ulmaceae 

- IT-ES-M Ph Celtis caucasica Willd. 

   Umbelliferae 

- IT Cr Bunium cylindricum Drude. 

- 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. 

- IT He Ferula ovina Boiss. 

LR IT He Ferulago angulata Boiss. 

- IT He Pimpinella kotschyana Boiss. 

- IT He Prangos ferulacea Lindl. 

- IT He Smyrniopsis aucheri Boiss. 

- IT He Smyrnium cordifolium Boiss. 

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

   Urticaceae 

- IT-ES-M He Parietaria judaica L. 

   Valerianaceae 

- IT He Valeriana sisymbriifolia Vahl. 

   Vitaceae 

- IT-SS Ph Ampelopsis vitifolia Planch. 

- IT-SS Ph Vitis vinifera L. 

   Zygophyllaceae 

- PL He Peganum harmala L. 
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Aceraceae

Acer monspessulanum L. spp. cinerascens (Boiss.) Yaltirik IT Ph
Amaryllidaceae

Ixiolirion tataricum (Pall.) Herb. IT Ge
Strenbergia clusiana (Ker.-Gawl) Spreng. IT Th
Ungernia flava Boiss. & Hausskn. IT Ge
Anacardiaceae

Pistacia atlantica Desf. spp. kurdica (Zohary) Rech. f. IT Ph
Pistacia atlantica Desf. spp. mutica (Fisch. & Mey.) Rech. f. IT Ph
Araceae

Arum conophalloides Ky. ex Schott IT Ge
Boraginaceae

Anchusa italica Retz. IT/M/ES/SS Hem
Asperugo procumbens L. IT/M Th
Heliotropium lasiocarpum Fisch. &Mey. IT Th
lappula microcarpa (Ledeb.) Gurke IT Th
Lappula sinaica (DC.) Ascherson ex Schweinf. IT Th
Mattiastrum luristanicum (Nábelek) Riedl IT Hem
Myosotis koelzii Riedl IT Th
Myosotis palustris (L.) Nath. IT/M/ES Ge
Nonnea caspica (Willd.) Don. IT Hem
Onosma dasytrichum Boiss. IT Ch.
Onosma elwendicum Wettst. IT Ch.
Onosma kilouyense Boiss & Hausskn. IT Ch.
Onosma kotschyi Boiss. IT Hem
Rindera lanata (Lam.) Bge. IT Hem
Rochelia cardiosepala Bge. IT Th
Rochelia disperma (L. f.) Koch. IT Hem
Solenanthus circinnatus Ledeb. IT Th
Cucurbitaceae

Bryonia multiflora Boiss. & Helder. IT Hem
Cirtrullus colocynthis (L.) Schard. IT/M/ES/SS Hem
Campanulaceae

Asyneuma asperum (Boiss.) Rech. f. & Schiman-Czeika IT Hem
Asyneuma virgatum (Labill.) Bornm. IT/M Hem
Asyneuma pulchellum (Fisch. & Mey.) Bornm. IT/M Hem
Campanula reuteriana Boiss. & Bal. in Boiss. IT Ph
Campanula erinus L. IT/ES Ph
Campanula falccidula Vatke IT Ph
Capparaceae

Capparis spinosa L. var. spinosa IT/M/ES/SS Ch
Cleome glaucescens DC. IT/M Ch
Caprifoliaceae

Lonicera nummulariifolia Jaub. & Spach IT/M Ph
Caryophylaceae

Acanthophyllum crassifolium Boiss. IT Ch
Acanthophyllum microcephalum Boiss. IT Ch
Arenaria leptoclados (Reichenb.) Guss. IT/M/ES/SS Th
Arenaria persica Boiss. IT Ch
Buffonia kotschyana Boiss. IT Ch



Cerastium dichotomum L. Cosm Th
Cerastium perfoliatum L. IT Ch
Dianthus macranthoides Hausskn. ex Bornm. IT Hem
Dianthus orientalis Adams IT Ch
Gypsophila linearifolia (Fisch. & Mey.) Boiss. IT/ES Th
Gypsophila lurorum Rech. F. IT Ch
Holosteum glutinosum (M. B.) Fisch. & Mey. IT/M Hem
Lepyrodiclis stellarioides Schrenk ex Fisch. & Mey. IT Th
Mesostemma kotschyanum (Fenzl) Vved. spp. kotschyanum IT Ch
Minuartia meyeri (Boiss.) Bornm. IT/M/ES Th
Minuartia recurva (All.)Schinz & Thellung IT Ch
Scleranthus orientalis Rossler IT/M Th
Silene ampullata Boiss. IT/M Ch
Silene conoidea L. IT/M Th
Silene spergulifolia ( Willd.) M.B. IT Ch
Stellaria pallida (Dumort.) Pire IT/M/SS Th
Vaccaria grandiflora (Fisch. ex DC.) Jaub. Spach. IT Th
Velezia rigida L. IT/M Th
Chenopodiaceae

Atriplex leucoclada Boiss. IT/M/SS Th
Atriplex tatarica L. IT/M/ES/SS Th
Chenopodium botrys L. IT/M/ES/SS Th
Chenopodium foliosum Sm. IT/ES Th
Eurotia ceratoides (L.) Mey. IT/M/ES Ch
Kochia prostrate (L.) Schard. IT/ES Ch
Noaea mucronata (Forssk.) Asch. & Schweinf. IT/M Ch
Cistaceae

Helianthemum ledifolium (L.) Mill. IT/M/ES/SS Th
Helianthemum stipulatum (Forssk.) C. Christ. IT/SS Ch
Compositae (Asteraceae)

Achillea biebersteinii Afan. IT Ge
Achillea tenuifolia Lam. IT Hem
Achillea wilhelmsii C. Koch IT/M/ES Hem
Anthemis hyalina DC. IT/M Th
Anthemis lorestanica Iranshahr IT Th
Anthemis odontostephana Boiss. IT Th
Anthemis pseudocotula Boiss. IT/M/ES Th
Asteriscus pygmaeus (DC.) Cosson & Dur. IT/M/SS Hem
Atractylis cancellata L. IT/M Th
Carduus arabicus Jacq. ex Murray IT/M Th
Carthamus oxyacantha M.B. IT Th
Centaurea aucheri (DC.) Wagenitz IT Ge
Centaurea bruguierana (DC.) Hand. IT Th
Centaurea iberica Trev. ex Spreng IT/ES Hem
Centaurea leuzeoides (Jaub. & Spach) Walp. IT Ch
Centaurea solstitialis L. IT/M Th
Centaurea virgata Lam. IT/M Hem
Centaurea xeranthemoides Rech. f. IT Ch
Cichorium pumilum Jacq. M/ES Th
Cirsium bracteosum DC. IT Ch
Cirsium canum (L.) All. IT/M/ES Ch
Cirsium ciliatum (Murray) Moench spp. szovitsii IT Hem
Cirsium congestum Fisch. & C.A. Mey. ex DC. var. congestum IT Hem
Cnicus benedictus L. IT/M/ES Th
Cousinia calocephala Jaub. & Spach. IT Th



Cousinia cylindracea Boiss. IT Hem
Cousinia khorramabadensis Bornm IT Ch
Crepis alpine L. IT/M Th
Crepis foetida L. spp. commutate (Spreng.) Babcock IT/M Th
Crepis sancta L. spp. Sancta IT/M Th
Echinops ecbatanus Bornm. ex Rech. f. IT Hem
Echinops elymaiticus Bornm. IT Hem
Echinops orientalis Trautv. IT Th
Eryngium certicum Lam. IT/M Th
Garhadiolus angulosus Jaub. & Spach. IT Th
Gundelia tournefortii L. IT/M/ES Hem
Helichrysum athanaton Georgiadou & Rech. f. IT Hem
Helichrysum glanduliferum Sch.Bip. ex Boiss. IT/M Hem
Inula britannica L. IT/M/ES Hem
Inula helenium L. IT/M/ES Hem
Iranecio paucilobus (DC.) B. Nord. IT Hem
Jurinea macrocephala DC. IT Hem
Notobasis syriaca (L.) IT/M/ES Th
Onopordon acanthium L. IT/M/ES Th
Onopordon carduchorum Bornm. & Beauv IT Hem
Pentanema divaricatum Cass. IT Th
Phagnalon persicum Boiss. IT Th
Picnomon acarna(L.) Cass. IT/M Th
Rhagadiodus stellatus (L.) Gaertn. IT/M/ES Th
Scorzonera calyculata Boiss. IT Hem
Senecio glaucus L. IT Hem
Senecio pseudo-orientalis Schischk. IT Ch
Tanacetum polycephalum Schultz IT Ch
Tanacetum walteri (C. Winkl.) Tzvel. IT Ch
Tripleurospermum disciforme (Mey) Shultz Bip. IT Th
Convolvulaceae

Calystegia sepium (L.) R.Br. IT/M/ES Hem
Convolvulus arvensis L. Cosm Hem
Convolvulus commutatus Boiss. IT/M/ES Hem
Convolvulus kotschyanus Boiss. IT Hem
Cressa cretica L. Cosm Hem
Crassulaceae

Rosularia semervivoides Fisch. ex Mey IT Hem
Sedum rubens L. IT/M/ES Th
Cruciferae (Brassicaceae)

Aethionema carneum (Banks & Soland.) B. Fedtsch. IT/M Th
Aethionema elongatum Boiss. IT Hem
Alyssum inflatum Nyarady IT Hem
Alyssum iranicum Hausskn. ex Baumg. IT/M Ch
Alysum meniocoides Boiss. IT/M/ES Th
Alysum szowitsianum Fisch & Mey IT Th
Arabis caucasica Willd IT/M Ch
Arabis nova Vill. IT/ES Th
Aubrieta parviflora Boiss. IT Ch
Barbarea plantaginea DC. IT/M Ch
Biscutella didyma L. IT/M/ES Th
Brassica elongate Ehrh. IT/ES Th
Capsella bursa-pastoris (L.) Medik. IT/ES Th
Cardamine uliginosa M. B. IT/M Hem
Cardaria draba (L.) Desv. IT/ES Ge



Clypeola aspera (Grauer) Turrill IT/M Th
Clypeola jonthlaspi L. IT/ES Th
Clypeola lappacea Boiss. IT/M Th
Erysimus repandum L. IT/ES Th
Fibigia macrocarpa (Boiss.) Boiss. IT/M Ch
Fibigia suffruticosa (Vent.) Sweet IT Ch
Hesperis kurdica IT/ES Ch
Isatis kotschyana Boiss. & Hohen IT Ch
Isatis lustianica L. IT/M/ES/SS Th
Lepidium persicum Boiss. spp. Persicum IT Ch
Malcolmia africana (L.) W.T. Aiton var. Africana IT/M/ES/SS Th
Matthiola longipetala (Vent.) DC. IT/M/ES/SS Th
Nasturtium officinale R. Br. IT/M/ES/SS Hem
Neslia apiculata Fisch., Mey. & Ave-Lall. IT/M/ES/SS Th
Sinapis arvensis L. IT/ES/SS Th
Sisymbrium orientale L. IT/ES Th
Sameraria stylophora (Jaub. & Spach) Boiss IT Th
Thlaspi arvense L. IT/M/ES Th
Thlaspi perfoliatum L. IT/M/ES Th
Cuscutacaceae

Cuscuta balansae Boiss. & Reut. ex Yunck. IT Th
Cuscuta monogyna Vahl Cosm Th
Cyperaceae

Carex diluta M. B. IT/ES Ge
Carex orbicularis Boot spp. kotschyana (Boiss. & Hohen.) Kukkonen IT Ge
Cyperus glaber L. COSM Th
Cyperus longus L. COSM Ge
Eleocharis palustris L. COSM Ge
Schoenus nigricans L. IT/ES/SS Ge
Dipsacaceae

Cephalaria setosa Boiss. & Hohen. IT/M Th
Cephalaria syriaca (L.) Schrader IT/M Th
Pterocephalus szovitsii Boiss. IT Ch
Pterocephalus plumosus (L.) Coulter IT/M/ES Th
Scabiosa argentea L. IT/M/ES Ge
Scabiosa calocephala Boiss. IT/M Th
Euphorbiaceae

Chrozophora obliqua (Vahl) Juss. IT/M/ES Th
Chrozophora tinctoria (L.) Juss. IT/M/ES Th
Euphorbia myrsinites L. IT/M/ES Th
Euphorbia sororia Schrenk IT Th
Fagaceae

Quercus brantii lindl var. persica (Jaub. & Spach) Zohary IT Ph
Fumariaceae

Corydalis verticillaris DC. IT Ge
Gentianaceae

Gentiana olivieri Griseb. IT/M Ge
Gerniaceae

Biebersteinia multifida DC. IT/M Ge
Erodium malacoides (L.) L Her. ex Aiton IT/M Th
Geranium tuberosum L. IT/M Ge
Graminae (Poaceae)

Aegilops crassa Boiss. IT/M/ES Th
Aegilops cylindrical Host IT/M/ES Th
Aegilops triuncialis L. IT/ES Th



Aeluropus lagopoides (L.) Trin. ex Thwaites IT/M/ES/SS Ge
Aeluropus littoralis (Gouan) Parl. Cosm Ge
Agropyron podperae Nabel. IT/M/ES Th
Arrhenatherum kotschyi Boiss. IT/M/ES Hem
Avena ludoviciana Durieu Cosm Th
Bromus danthoniae Trin. IT Hem
Bromus sericeus Drobov IT Hem
Bromus tomentellus Boiss. IT Th
Catabrosa aquatica(L.) Beauv. Cosm Ge
Cynosurus echinatus L. IT/ES Ge
Eragrostis cilianensis (All.) Vign. Lut. Cosm Hem
Eremopoa persica (Trin.) Roshev. IT/M Th
Heteranthelium piliferum (Banks & Soland.) Hochst. IT/M Th
Hordeum bulbosum L. IT/M/ES Ge
Hordeum marinum Hudson IT/M/ES Th
Hordeum violaceum Boiss. & Huet IT/ES Hem
Lolium persicum Boiss. & Hohen. ex Boiss. Cosm Th
Lolium rigidum Gaudin IT/M/ES Th
Poa timoleontis Heldr. ex Boiss. IT/M/ES Hem
Taeniatherum crinitum(Schreb.) Nevski IT/M/ES Th
Hypericaceae

Hypericum helianthemoides (Spach) Boiss. IT/ES Hem
Hypericum hirtellum (Spach) Boiss. IT Hem
Iridaceae

Crocus cancellatus Herb. IT/ES Ge
Gladiolus kotschyanus Boiss. IT/M/ES Ge
Iris hymenospatha Mathew & Wendelbo IT Ge
Juncaceae

Juncus inflexus L. IT/M/ES/SS Hem
Juncus minutulus Albert & Jhandiez IT/M/ES Th
Labiatae (Lamiaceae)

Ajuge chamaecistus Ging. ex Benth. spp. chamaecistus IT Ch
Eremostachys laevigata Bunge Cosm Ge
Eremostachys macrophylla Montbr. & Auch. IT/SS Ge
Lamium album L. IT Ge
Lamium amplexicaule L. IT/M/ES Th
Marrubium astracanicum Jacq. IT Ge
Marrubium vulgare L. IT Ge
Mentha longifolia (L.) Hudson IT/M/ES Ge
Nepeta humilis Benth. in Dc. IT Th
Nepeta meyeri Benth. IT Th
Phlomis anisodonta Boiss. IT Ge
Phlomis olivieri Benth. IT Ge
Salvia atropatana Bunge IT Hem
Salvia multicaulis Vahl. IT/M/ES Ch
Salvia sclarea L. IT/M/ES Hem
Salvia syrica L. IT/M Ge
Salvia trichoclade Benth. in Dc. IT/M Ge
Scutellaria nepetifolia Benth. in Dc. IT Ch
Scutellaria pinnatifida A. Hamilt. IT Hem
Stachys benthamiana Boiss. IT Ch
Stachys inflata Benth. IT/SS Ch
Teucrium orienta L. IT Ch
Teucrium polium L. IT/M Ch
Thymus daenesis spp. daenensis Celak. IT Ch



Thymus eriocalyx (Ronniger) Jalas IT Ch
Thymus lancifolius Celak IT Ch
Ziziphora clinopodioides Lam. IT Ch
Ziziphora tenuior L. IT/M/ES Th
Leguminosae (Fabaceae)

Astragalus ascendences IT Ph
Astragalus baba-alliar Parsa IT Ch
Astragalus brachycalyx Fisch. IT Ph
Astragalus brevidens Freyn & Sint. IT Hem
Astragalus campylanthus Boiss. IT Ch
Astragalus campylorhynchus Fisch. & Mey. IT/M Th
Astragalus cancellatus Bunge IT Ch
Astragalus cyclophyllon Beck IT Ch
Astragalus ecbatanus Bunge IT Ch
Astragalus glumaceus Boiss. IT Ch
Astragalus hammadanus Boiss. IT Th
Astragalus hamosus L. Cosm Th
Astragalus kabutarlanensis IT Ch
Astragalus kerrindicus IT Ch
Astragalus lurorum Bornm. IT Ch
Astragalus macrocephalus Wild. IT/M Th
Astragalus microphysa Boiss. IT Ch
Astragalus nervistipulus Boiss. IT Ch
Astragalus ophiocarpus Bunge IT Ch
Astragalus ovinus IT Ch
Astragalus ptyhcophyllus Boiss. IT Ch
Astragalus tribuloides Del. Cosm Th
Astragalus verus Olivier IT Ph
Cicer spiroceras Jaub. & Spach. IT Hem
Coronilla varia L. IT/M Th
Lathyrus aphaca L. IT/M/ES Th
Lotus corniculatus L. IT/M/ES Ch
Medicago polymorpha L. IT/M/ES Th
Onobrychis melanotricha Boiss. IT Ch
Ononis spinosa L. IT/M/ES Hem
Trigonella spruneriana Boiss. IT/M Th
Trigonella uncinata Banks & Sol. IT Th
Vicia amphicarpa Lam. IT/M/ES/SS Th
Vicia anatolica Turrill IT Th
Vicia koeieana Rech. f. IT Th
Vicia narbonensis L. IT/ES Th
Vicia variabilis Freyn & Sint. IT/ES Hem
Vicia villosa Roth. IT/M/ES Hem
Liliaceae

Allium ampeloprasum L. spp. Iranicum Wendelbo IT Ge
Allium capitellatum Boiss. IT Ge
Allium haemanthoides Boiss. & Reut. ex Regel IT Ge
Allium hirtifolium Boiss. IT Ge
Allium Jesdianum Boiss. & Buhse IT Ge
Allium laeve Wendelbo & Von Bothmer IT Ge
Bellevalia glauca (Lindl.) Kunth IT Ge
Colchicum robustum (Bunge) Stef. IT Ge
Eremurus spectabilis M. B. IT/M/ES Ge
Fritillaria imperialis L. IT/SS Ge
Fritillaria persica L. IT Ge



Gagea gageoides (Zucc.) Vved. IT Ge
Muscari neglectum Guss. ex Ten. IT Ge
Nectaroscordum tripedale (Trautv.) Grossh. IT Ge
Orinthogalum cuspidatum Bertol. IT Ge
Orinthogalum brachystachys C. Koch IT/M Ge
Orinthogalum narbonense L. IT/M Ge
Orinthogalum narbonense Boiss. IT/M/ES Ge
Orinthogalum persicum Haussk. ex Bornm. IT Ge
Scilla persica Haussk. IT Ge
Tulipa biflora Pall. IT Ge
Tulipa systola Stapf. IT Ge
Linaceae

Linum album Ky. ex Boiss. IT Hem
Linum austriacum L. IT/ES Hem
Linum bienne Miller IT/M/ES Th
Linum catharticum L. IT/ES/SS Th
Loranthaceae

Loranthus grewinkii Boiss. & Buhse IT Ge
Lytheraceae

Lythrum hyssopifolia L. IT/M/ES/SS Th
Lythrum salicaria L. IT/M/ES/SS Ch
Malvaceae

Alcea aucheri (Boiss.) Alef. IT Hem
Alcea crassicaulis I. Riedl IT Hem
Alcea hohenackeri (Boiss. & Huet) Boiss. IT Hem
Malva neglecta Walls. IT/M/ES/SS Th
Malva rotundifolia L. IT/M/ES Th
Malva sylvestris L. var. sylvestris IT/M/ES Hem
Moraceae

Ficus carica L. Cosm Ph
Moringaceae

Morina persica L. IT Hem
Oleaceae

Fraxinus angustifolia Vahl. Enum. IT/M/ES Ph
Onagraceae

Epilobium hirustum L. Cosm Ge
Orchidaceae

Ophrys schulzei Bornm. & fleischm. IT/M Ge
Papaveraceae

Glaucium elegans Fisch. & Mey IT Th
Hypecoum pendulum L. IT/M/ES/SS Th
Papaver dubium L. IT/M/ES Th
Roemeria refracta DC. IT Th
Plantaginaceae

Plantago atrata Hoppe IT/M/ES Hem
Plantago lanceolate L. Cosm Hem
Plantago major L. Cosm Hem
Plumbaginaceae

Acantholimon bromifolium Boiss. ex Bge. IT Ch
Acantholimon scabrellum Boiss. & Hausskn. in Boiss. IT Ch
Limonium gmelini (Willd.) O. Kuntze IT/ES Hem
Plumbago europeae L. IT/M/ES Hem
Polygonaceae

Polygonum bistorta L. Cosm Ge
Polygonum molliaeforme Boiss. IT Th



Rheum ribes L. IT Ge
Rumex chalepensis Miller IT/ES Th
Rumex patientia L. IT/M/ES Hem
Rumex ponticus E. H. L. Krause IT Th
Primulaceae

Dionysia haussknechtii Bornm. & Strrauss. IT Ch
Ranunculuaceae

Anemone biflora DC. IT Hem
Adonis aestivalis L. spp. provincialis C. Steinb. IT/M/ES Th
Adonis globosa C. steinb. IT Th
Batrachium rionii (Lagger) Nym. IT/M/ES Th
Ceratocephalus falcate (L.) Pers. Cosm Th
Consolida lorestanica Iranshahr IT Th
Delphinium lanigerum Boiss. IT Hem
Delphinium peregrinum L. IT/M/ES Th
Ficaria kochii (Ledeb.) Iranshahr & Rech.f. IT Hem
Nigella oxypetala Boiss. IT/M/ES Th
Ranunculus marginatus d'Urv. IT/M Th
Ranunculus cornutus Dc. IT/M/ES Th
Ranunculus elymaiticus Boiss. & Hausskn. IT Ge
Ranunculus millefolius Banks & Soland. IT/M Ge
Ranunculus sericeus Banks & Soland. IT/M Ge
Ranunculus oxyspermus Willd. IT/M Ge
Ranunculus pichleri Freyn IT Ge
Thalictrum isopyroides Mey. Cosm Hem
Thalictrum sultanabadense Stapf. IT Hem
Rhamnaceae

Rhamnus cornifolia Boiss. & Hohen. IT Ph
Rhamnus pallasii Fisch. & Mey. IT Ph
Rhamnus persica Boiss. IT Ph
Rosaceae

Amaygdalus haussknechtii (Sehneider) Bornm. IT Ph
Amygdalus arabica Oliv. IT/M Ph
Amygdalus elaeagnifolia Spach. spp. eleagnifolia IT Ph
Amygdalus lycioides Spach. var. horrid (Spach.) Browicz IT Ph
Cerasus brachypetala Boiss. IT Ph
Cerasus mahaleb (L.) Miller IT/M/ES Ph
Cerasus microcarpa (Mey.) Boiss. IT/ES Ph
Cotoneaster luristanicus Koltz IT Ph
Crataegus azarolus L. spp. aronia (L.) Riedl IT/M/ES Ph
Crataegus meyeri Pojark. IT/M/ES Ph
Crataegus pontica Kock IT/M/ES Ph
Pyrus syriaca Boiss. IT/M/ES Ph
Rosa elymaitica Boiss. & Hausskn. IT Ph
Rosa iberica Stev. IT/M/ES Ph
Sanguisorba minor Scop. IT/M/ES/SS Hem
Rubiaceae

Asperula fragillima Boiss. & Hausskn. IT Ch
Galium anguineum Ehrend. & Schonb.-Tem. IT Ch
Galium humifusum M. Bieb. IT/M/ES Ch
Galium iranicum Hausskn. ex Bornm. IT Ch
Galium parisiense L. IT/M/ES Th
Galium setaceum Lam. IT/M/ES Th
Galium verum L. IT/M/ES Ch
Rubia rigidifolia Poiark IT Ch



Sherardia arvensis L. Cosm Th
Salicaceae

Populus euphratica Oliv. IT/M/ES/SS Ph
Salix acmophylla Boiss. IT/M/ES/SS Ph
Scrophulariaceae

Linaria chalepensis (L.) Miller IT/M/ES/SS Th
Scrophularia amplexicaulis Benth. in DC. IT Hem
Scrophularia variegate M.B. IT Hem
Verbascum nudicaule ( Wydl.) Takht. IT Ch
Veronica orientalis Miller IT/M Th
Veronica polita Fries IT/M/ES Th
Solanaceae

Physalis alkekengi L. Cosm Hem
Thymleaceae

Daphne mucronata Royle IT/M/ES/SS Ph
Umbellifera (Apiaceae)

Ammi majus L. Cosm Th
Bunium luristanicum Rech. f. IT Ge
Bupleurum aleppicum Boiss. IT/M Th
Chaerophyllum macropodum Boiss. IT Ch
Echinophora pltyloba DC. IT Ch
Eryngium bungei Boiss. IT Ch
Ferula macrocolea (Boiss.) Boiss. IT Ch
Ferula microcolea (Boiss.) Boiss. IT Ch
Ferula ovina (Boiss.) Boiss. IT Ch
Ferulago angulata (Schlecht.) Boiss. IT Ch
Lagoecia cuminoides L. M/SS Th
Malabaila kotschyi Boiss. IT Ch
Pimpinella eriocarpa Banks & Soland. in A. Russell IT/M Th
Prangos uloptera DC. Cosm Ge
Scandix pecten-veneris L. Cosm Th
Scandix stellata Banks & Soland. in A. Russell Cosm Th
Smyrniopsis aucheri Boiss. IT Ch
Smyrnium cordifolium Boiss. IT Ch
Torilis leptophylla (L.) Reichenb. IT/M/ES Th
Urticaceae

Parietaria judaica L. IT Ch
Urtica dioica L. spp.kurdistanica Chretech IT Ch
Urtica pilulifera L. IT/M/ES/SS Th
Valerianaceae

Valeriana sisymbriifolia Vahl. IT Ge
Valerianella dactylophlla Boiss. & Hohen in Boiss. IT/M Th
Violaceae

Viola modesta Fenzl IT Th



EnVu

LRDD

Acantholimon scabrellum Boiss. & Hausskn. in Boiss. DD
Acanthophyllum crassifolium Boiss. LR
Adonis globosa C. steinb. DD
Ajuge chamaecistus LR
Allium hirtifolium Boiss. EN
Alyssum inflatum Nyarady DD
Amaygdalus haussknechtii (Sehneider) Bornm. LR
Amygdalus elaeagnifolia Spach. subsp. Eleagnifolia LR
Amygdalus lycioides Spach. var. horrid (Spach.) Browicz LR
Anthemis lorestanica Iranshahr DD
Arenaria persica Boiss. LR
Astragalus ptyhcophyllus Boiss. LR
Astragalus baba-alliar Parsa LR
Astragalus cyclophyllon Beck VU
Astragalus ecbatanus Bunge LR
Astragalus glumaceus Boiss. LR
Astragalus hammadanus Boiss. VU
Astragalus kabutarlanensis Dehshiri & Maassoumi DD
Astragalus kerrindicus Boiss. LR
Astragalus lurorum Bornm. VU
Astragalus microphysa Boiss. LR
Buffonia kotschyana Boiss. LR
Centaurea xeranthemoides Rech. f. DD
Cicer spiroceras Jaub. & Spach. LR
Cirsium bracteosum DC. LR
Consolida lorestanica Iranshahr DD
Corydalis verticillaris DC. LR
Cousinia khorramabadensis Bornm. DD
Dianthus macranathoides Hausskn. ex Bornm. LR
Echinophora pltyloba DC. LR
Echinops ecbatanus Bornm. ex Rech. f. LR
Echinops elymaiticus Bornm. LR
Eremurus spectabilis M. B. LR
Ferula macrocolea (Boiss.) Boiss. LR
Ferula microcolea (Boiss.) Boiss. LR
Ferulago angulata (Schlecht.) Boiss. LR
Gypsophila lurorum Rech. f. DD
Helichrysum athanaton Georgiadou & Rech. f. DD
Iris hymenospatha Mathew & Wendelbo LR
Linum album Kotschy ex Boiss. LR
Malabaila kotschyi Boiss. LR
Mattiastrum luristanicum (Nab.)Riedl DD
Myosotis koelzii Riedl DD
Onobrychis melanotricha Boiss. LR
Onosma kotschyi Boiss. LR
Onosma kilouyense Boiss. & Hausskn. LR
Ornithogalum narbonense L. DD
Phagnalon persicum Boiss. LR
Pterocephalus szovitsii Boiss. VU



Ranunculus elymaiticus Boiss. & Hausskn LR
Ranunculus pichleri Freyn LR
Rhamnus persica Boiss. LR
Rosularia sempervivoides (Fisch. ex M. Bieb.) Boriss. LR
Sameraria stylophora Boiss. LR
Scutellaria nepetifolia Benth. DD
Tanacetum polycephalum Schultz Bip. (L.) LR
Thymus kotschyanus Boiss. LR
Thymus daenesis subsp. daenensis Celak. LR
Trigonella uncinata Banks & Sol. LR
Ungernia flava Boiss. & Hausskn. LR
Vicia koeieana Rech. f. LR
Vicia kostchyana Boiss. LR
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Acer monspessulanum, Aegilops truncialis, Alliaria petiolata, Allium umbilicatum, Allysum desertum, Allysum minus, 
Anthriscus nemorosus, Anthemis cotula, Arabis nova, Arenaria seryllifolia, Artemisia fragrans, Astragalus cf. multijugus, 
Astragalus jolderensis, Avena barbata, Berberis integerrima, Bromus madritensis, Callicephalus nitens, Capparis spinosa, 
Campanula rapunculus, Caucalis platycarpus, Carpinus orientalis, Celtis australis, Chenopodium album, Convolvulus 

cantabricus, Cotoneaster nummularioides, Cotoneaster tyttocarpa, Crepis willemetioides, Dianthus orientalis, Euphorbia 

virgata, Euphorbia helioscopia, Fumana procumbens, Galium spurium, Geranium molle, Hedypnois rhagadioides, 
Helianthemum salicifolium, Hordeum bulbosum, Hordeum glaucum, Jusminum fructicans, Lappula microcarpa, Linum 

corymbulosum, Lolium rigidum, Medicago sativa, Papaver rhoeas, Pimpinella affinis, Punica granatum, Rapistrum rugusm, 
Rhamnus pallassii, Rubus sanctus, Salvia nemorosa, Sanguisorba minor, Sedum pentapetalum, Scrophularia scoparia, 
Senecio vulgaris, Silene latifolia, Sounchus asper, Stellaria media, Stipa barbata, Teucrium chamaedrys, Teucrium polium, 
Trifolium repens, Trisetum flavescens  
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Altitude 0.53* 0.39 -0.33 -.519* -0.40 0.38 -0.16 -0.09 -0.27 -0.17 0.26 0.08 0.11 -0.39 

 
Slope 0.61** -0.41 -0.32 -0.36 0.25 -0.21 -0.09 0.18 -0.24 0.29 -0.06 0.17 -0.31 

  
Heat 
index 

-0.34 -0.33 -0.35 0.15 0.12 -0.18 -0.13 0.03 0.28 -0.22 -0.02 0.03 

   
Richness 0.39 0.70** -0.03 0.14 -0.31 0.42 0.06 -0.02 0.21 -0.31 0.06 

    
Simpson 0.86** -0.39 -0.11 0.09 0.54* 0.11 -0.18 -0.10 0.01 0.25 

     
Shannon -0.29 -0.12 -0.08 0.58** 0.14 -0.23 0.02 -0.09 0.24 
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PTERRIDOPHYTES    

Aspleniaceae    
Asplenium ceterach L. Cr ES, IT, M 3240 
Equisetaceae    
Equisetum arvense L. Cr PL 3111 
Equisetum ramossisimum Desf. Cr PL  
Equisetum telmateia Ehrh. Cr PL (N Temperate) 3112 
GYMNOSPERMS    
Cupressaceae    
Platycladus orientalis L. Ph E Asia region, distjuct in Hyr  
DICOTS    
Aceraceae    
Acer monspessulanum L. subsp. turcomanica (Pojark) Rech. Ph IT2 (Endem (Iran+Turco)) 3007 
Amaranthaceae    
Amaranthus albus L. Th PL (Neophyte) 3009 
Amaranthus blitoides S. Watson var. halophilus Aellen. Th PL (Neophyte) 3010 
Amaranthus retroflexus L. Th PL (Neophyte) 3008 
Apiaceae    
Anthriscus nemorosus (M.B) Spreng. He M, IT1,2,3, Cau 3011 
Bupleurum marschallianum C.A.Mey. Th Cau, Hyr [Azer] 3015 
Caucalis platycarpos L. Th ES, IT, M 3018 
Daucus carota L. He PL 3017 
Eriocycla olivieri H. Wolff. He Endem (Iran) 3016 
Eryngium caucasicum Trautv. He IT2,3,4, Cau 3014 
Falcaria vulgaris Bernh. He ES, IT, N Africa 3012 
Heracleum gorganicum Rech. f. He Endem (Iran-Hyr) 3019 
Pimpinella affinis Ledeb. He IT2, Cau, Euxino-Hyr 3013 
Scandix stellata Banks & Soland. Th M, IT2,3,4, N Africa 3020 
Torilis nodosa (L.) Gaertn. Th ES, IT, M, N Africa 3021 
Apocynaceae    
Vinca herbacea Waldst. & Kit. subsp. herbacea He ES [IT] 3022 
Asclepiadaceae    
Vincetoxicum scandens Sommier & Levier. He Cau, Hyr 3024 
Asteraceae    
Achillea nobilis L. subsp. neilreichii. (Kerner) Formanek, Verh. He ES, IT2 3059 
Anthemis cotula L. Th ES, IT, M, N Africa 3030 
Artemisia fragrans Will. Ch IT2,3, Cau 3062 
Artemisia scoparia Waldst & Kit. He PL 3043 
Calendula persica C.A.Mey. He IT, M 3039 
Callicephalus nitens C.A.Mey. He Cau, Euxino-Hyr [IT2] 3051 
Carduus transcaspicus Gand. subsp. macrocephalus (Arens) Kazmi. He Endem (Iran) 3049 
Carthamus lanatus L. He IT2,3 3048 
Centaurea hyrcanica Bornm. He Endem (Iran-Hyr) [Alborz] 3036 
Centaurea iberica Trev. & Spreng. He IT, M, Cau 3031 
Centaurea zuvandica (Sosn.) Sosn. He Endem (Hyr) [Alborz] 3046 
Centaurea sintenisiana Gand. He IT2 (Endem (Iran+Turco))  
Cichorium intybus L. He PL 3037 
Cirsium arvense (L.) Scop. He PL 3052 
Cirsium congestum Fisch. & C.A.Mey. ex. DC. var. congestum He IT2, Cau 3053 
Conyza bonariensis (L.) Cronquist. Th COS 3029 
Conyza canadensis (L.) Cronquist. Th SCOS (Neophyte) 3044 
Conyzanthus squamatus (Spreng.) Tamamsch. He PL (Neophyte) 3035 
Cousinia alfredii Bornm. & Ganba. He Endem (Iran-Hyr) 3050 
Cousinia decipiens Boiss. & Buhse. He Endem (Iran) 3045 
Crepis willemetioides Boiss. He Endem (Hyr) [Turco]  
Crupina vulgaris Pers. ex Cass. He ES, IT, M, N Africa 3058 
Eupatorium cannabinum L. He ES, IT, M, N Africa 3038 
Filago pyramidata L. Th ES, IT, N Africa 3061 
Hedypnois rhagadioloides (L.) F. W. Schmidt. subsp. cretica (L.) Hayek. He M, IT1,2, Cau (E&S Transcau) 3027 
Helichrysum oocephalum Boiss. He IT2 (Endem (Iran+Turco)) 3054 
Helminthotheca echioides (L.) Holub He PL 3032 
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Lactuca serriola L. He PL  
Onopordon acanthium L. He ES, IT2 3047 
Pallenis spinosa (L.) Cass. Th M, IT2, Cau (Transcau) 3034 
Pulicaria dysenterica (L.) Bernh. He ES, IT2, N Africa 3055 
Scariola orientalis (Boiss) Sojak. subsp. orientalis He Transcau (S), Hyr, CIT 3028 
Scorzonera meyeri (C. Koch) Lipsch. He IT2 (Iran+Turkey), Cau 3040 
Senecio erucifolius L. subsp. grandidentatus (Ledeb.) B. Nord. He Cau, Euxino-Hyr 3033 
Senecio vulgaris L. Th ES, IT, M, N Africa 3057 
Silybium marianum (L.) Gaertn. He ES, IT, M  
Sonchus asper (L.) Hill He IT, M  
Tanacetum parthenium Sch. Bip. He SCOS 3026 
Taraxacum syriacum Boiss. He IT 3060 
Tragopogon acanthocarpus Boiss. He Endem (Iran) 3056 
Xanthium spinosum L. Th COS 3041 
Xanthium strumarium L. Th SCOS 3042 
Berbridaceae    
Berberis integerrima x vulgaris Ph Endem (Iran) 3063 
Berberis integerrima Bunge Ph IT 3064 
Berberis vulgaris L. Ph ES [Azer+Tehran]  
Betulaceae    
Alnus subcordata C.A.Mey. Ph Endem (Hyr) 3065 
Boraginaceae    
Asperugo procumbens L. He PL 3242 
Echium amoenum Fisch. & C.A.Mey. He IT2, Cau, Hyr 3247 
Heliotropium lasiocarpurm Fisch. & C.A.Mey. He IT, Cau 3072 
Lappula barbata (M.B) Gürke. He IT2, Cau 3069 
Lappula microcarpa (Ledeb.) Gürke. He IT2,3 3073 
Lithospermum arvense L. He  ES, IT, M, N Africa [Japan] 3067 
Nonnea lutea (Desr.) A. DC. Th ES (Cau) [IT2]  
Onosma dichroanthum Boiss. He IT2, Cau (Daghestan+E&S Transcau) 3068 
Rochelia macrocalyx Bge. Th IT2,3  
Arnebia grandiflora (Trautv.) M. Popov He IT2 3066 
Brassicaceae    
Alliaria petiolata (M.Bieb.) Cavara & Grande He ES, IT, M, N Africa 3074 
Alyssum desertorum Stapf. var. prostratum Dudley Th IT1,2 3077 
Alyssum minus (L.) Rothm var. micranthum (Meyer) Dudley Th M, IT2, Cau, N Africa 3080 
Alyssopsis mollis (Jacq.) O. E. Schulz He Endem (Hyr) [Semnan] 3083 
Arabis nova Vill. Th ES, IT2 [M] 3078 
Capsella bursa-pastoris (L.) Medik. Th COS 3075 
Cardaria draba (L.) Desv. subsp. chalepensis (L.) O. E. Schulz He ES, IT 3076 
Erophila verna (L.) Chevall. Th ES, IT, M, N Africa 3081 
Isatis gaubae Bornm. He Endem (Iran) 3084 
Matthiola farinosa Bunge ex Boiss. He IT2 (Endem (Afgh+Iran+Turco))  
Rapistrum rugosum (L.) All. Th ES, M, IT2,3, N Africa 3082 
Thlaspi perfoliatum L. Th ES, M, IT2,3,4, N Africa 3079 
Campanulaceae    
Campanula rapunculus L. He Cau (Transcau), Hyr 3085 
Capparidaceae    
Capparis spinosa L. Ph PL 3086 
Caprifoliaceae    
Lonicera bracteolaris Boiss. & Buhse. Ph IT2 (Endem (Iran+Turco)) 3087 
Caryophyllaceae    
Arenaria serpyllifolia L. var. serpyllifolia Th PL 3248 
Dianthus orientalis Adams Ch IT2 (Iran+Turkey), Cau 3092 
Herniaria incana Lam. Ch ES, IT2, M, N Africa 3088 
Minuartia hamata Mattf. Th M, IT1,2  
Minuartia meyeri (Boiss.) Bornm. Th IT, Cau (E&S Transcau)  
Petrorhagia prolifera P.W. Ball & Heywood Th ES, NW Africa [M] 3090 
Silene cyri Schischkin. He IT2, ES (Cau+Russia) 3094 
Silene latifolia Poir. He ES, IT2, M, N Africa 3093 
Stellaria media (L.) Vill Th COS 3091 
Velezia rigida L. Th M, IT2,3, Cau, N Africa 3089 
Chenopodiaceae    
Atriplex laevis Ledeb. Th IT2,3 3095 
Chenopodium album L. subsp. album Th SCOS 3096 
Chenopodium botrys L. Th ES, IT, M 3097 
Kochia prostrata (L.) Schrad. var. prostrata Ch ES, IT2,3 [India] 3098 
Cistaceae    
Fumana procumbens Gren. & Godr. Ch ES, M [Alborz] 3099 
Helianthemum nummularium Mill. He ES [M] 3100 
Helianthemum salicifolium (L.) Mill. Th M, IT2, Cau  
Convolvulaceae    
Convolvulus arvensis L. He SCOS 3102 
Convolvulus cantabrica L. He IT, M 3101 



 

 
 

Cornaceae    
Cornus australis C.A.Mey. Ph ES, IT1,2 3103 
Corylaceae    
Carpinus orientalis Mill. Ph M, Cau, Euxino-Hyr 3104 
Crassulaceae    
Rosularia sempervivum A.Berger He IT2, Transcau 3106 
Sedum pentapetalum Boriss. Th IT2,3 3105 
Dipsacaceae    
Scabiosa columbaria L. He ES, IT2, Cau 3110 
Euphorbiaceae    
Andrachne aspera Spreng. He PL 3114 
Chrozophora hierosolymitana Spreng. Th IT1,2, SS 3116 
Euphorbia densa Schrenk Th IT2,3,4 3115 
Euphorbia helioscopia L. Th PL  
Euphorbia virgata Waldst. & Kit. He IT2,3, Cau, Euxino-Hyr 3113 
Papilionaceae    
Astragalus crenatus Schult. Th IT, M, SS, Cau, N Africa 3243 
Astragalus cf. multijugus DC. He IT 3244 
Astragalus jolderensis B. Fedtsch. He IT2 (Endem (Iran+Turco)) 3241 
Astragalus sp. Ch  3245 
Colutea persica Boiss. Ph IT, Hyr 3120 
Coronilla varia L. subsp. hirta (Bunge ex Boiss.) Rech. He IT2 (Endem (Iran+Turco)) 3117 
Lotus corniculatus L. subsp. corniculatus. He ES, IT, N Africa 3126 
Medicago caucasica Vassilcz. He IT2 3122 
Medicago orbicularis (L.) Bartal. Th M, IT1,2 3129 
Medicago polymorpha L. Th SCOS 3123 
Medicago sativa L. subsp. sativa He ES, IT, M, N Africa 3127 
Melilotus officinalis (L.) Lam. He ES, IT, M 3121 
Onobrychis cornuta (L.) Desv. subsp. cornata Ch IT, Hyr 3246 
Onobrychis mazanderanica Rech. f. He Endem (Iran) 3130 
Securigera securidaca B. D. Jacks Th M, N Africa, Hyr [IT2]  
Trifolium scabrum L. Th ES, M, N Africa [IT2] 3249 
Trifolium angustifolium L. Th ES, IT2, M, N Africa 3118 
Trifolium campestre Schreb. Th  ES, M, IT1,2, N Africa [SS] 3128 
Trifolium fragiferum L. var. fragiferum. He ES, IT, M [SS] 3124 
Trifolium pratense L. var. pratense. He ES, IT, M 3125 
Trifolium repens L. var. repens He ES, M, IT2,3, N Africa  
Vicia crocea (Desf.) B. Fedtsch. He  Cau, Euxino-Hyr [Amanus+Kyrgyz]  
Vicia sativa L. var. cordata (Wulf. ex Hoppe) Arcangeli Th M, IT1,2, Cau, N Africa 3119 
Vicia villosa Roth. subsp. villosa Th ES, M, IT2 3131 
Geraniaceae    
Erodium malacoides (L.) L'Hér. He M, IT2, Cau 3133 
Erodium cicutarium (L.) L'Hér. ex Aiton He ES, IT2,3, N Africa 3134 
Geranium purpureum Vill. He ES, M, N Africa 3136 
Geranium molle L. He ES, IT, M, N Africa 3135 
Hypericaceae    
Hypericum perforatum L. He PL 3137 
Juglandaceae    
Pterocarya fraxinifolia (Poir.) Spach Ph Cau, Euxino-Hyr 3138 
Lamiaceae    
Ajuga comata Stapf He IT2, ES 3147 
Clinopodium vulgare L. subsp. vulgare He ES, IT2,3 3158 
Lamium album L. subsp. album He ES, IT 3146 
Lamium amplexicaule L. Th SCOS 3148 
Lycopus europaeus L. He PL 3144 
Marrubium vulgare L. He ES, IT, M 3156 
Mentha aquatica L. Cr PL 3141 
Mentha longifolia L. Cr IT2,3,4 [Sibiria] 3142 
Origanum vulgare L. He ES [IT] 3145 
Phlomis persica Boiss. He Endem (Iran) 3157 
Salvia nemorosa L. He ES, IT2,3 3143 
Salvia sclarea L. He ES, M, IT2,3 3150 
Salvia viridis L. Th M, IT2, Cau, N Africa 3149 
Sideritis montana L. He ES, M, IT1,2, N Africa 3152 
Stachys inflata Benth. Ch IT2, Cau 3151 
Stachys laxa Boiss. & Buhse. Ch Endem (Iran) 3154 
Teucrium chamaedrys L. subsp. syspirense (C. Koch) Rech. He Cau, Euxino-Hyr [IT2] 3153 
Teucrium polium L. var. tonsum Stapf Ch IT2 (Endem (Iraq+Iran)) 3155 
Linaceae    
Linum corymbulosum Rchb. Th IT, M, Cau 3159 
Lythraceae    
Lythrum salicaria L. He SCOS 3160 
Malvaceae    
Alcea popovii Iljin. He Endem (Iran) 3250 
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Althaea hirsuta L. Th ES, M, IT1,2, N Africa 3161 
Malva neglecta Wallr. He ES, IT, M, N Africa  
Moraceae    
Ficus carica L. Ph M, IT2, Cau 3162 
Oleaceae    
Jasminum fruticans L. Ph M, Cau, N Africa [IT2+S Europe] 3163 
Onagraceae    
Epilobium confusum Hausskn. He IT2, Cau 3165 
Epilobium hirsutum L. He PL 3164 
Orobanchaceae    
Orobanche hansii A.Kern. He IT2,3,4 3167 
Papaveraceae    
Corydalis marschalliana Pers. Cr  ES (Balkan+Cau+Euxino-Hyr) 3132 
Fumaria vaillantii Loisel. He ES, IT, M, N Africa  
Glaucium contortuplicatum Boiss. He Endem (Iran) 3168 
Papaver rhoeas Linn. He ES, IT, M, NW Africa  
Plantaginaceae    
Plantago lanceolata L. He ES, IT, M, SS, N Africa 3169 
Plantago major L. He SCOS 3170 
Plumbaginaceae    
Plumbago europaea L. He  M, IT2, Cau (Transcau), N Africa 3171 
Polygonaceae    
Polygonum convolvulus L. He PL 3190 
Polygonum hyrcanicum Rech. He Endem (Iran-Hyr) [Alborz] 3191 
Rumex crispus L. He COS 3192 
Primulaceae    
Anagallis arvensis L. var. arvensis L. Th ES, IT 3193 
Anagallis arvensis L. var. caerulea L. Th ES, IT, M 3194 
Samolus valerandi L. He SCOS 3195 
Punicaceae    
Punica granatum L. Ph PL 3196 
Ranunculaceae    
Ceratocephala falcata (L.) Pers. Th ES, IT, M, N Africa 3198 
Consolida ambigua (L.) P.W. Ball & Heywood Th PL 3197 
Ranunculus cicutarius Schlecht. He Cau, Hyr [Alborz]  
Rhamnaceae    
Paliurus spina-christi Miller. var. spina- christi Ph M, IT2,3 3199 
Rhamnus cathartica L. var. cathartica Ph ES, NW Africa [IT] 3201 
Rhamnus pallasii Fisch. & C.A.Mey. subsp. sintenisii (Rech.f.) Browicz & J. Zielinski Ph IT2,3 3200 
Rosaceae    
Cerasus microcarpa Boiss. Ph IT2, Cau 3202 
Cotoneaster nummularioides Pojark. Ph IT2,3,4, Cau 3203 
Cotoneaster tyttocarpus Pojark. Ph IT2,3 3206 
Crataegus microphylla C. Koch. Ph  Cau, Euxino-Hyr [Krym, E Bulgaria] 3204 
Potentilla inclinata Vill. He ES, IT 3214 
Potentilla reptans L. Cr ES, IT, M, N Africa [SS] 3207 
Pyrus boissieriana Buhse Ph Endem (Hyr) [Alborz+Turco] 3205 
Rosa canina L. Ph ES, M, IT2,3,4, N Africa 3209 
Rosa iberica Steven Ph IT2, Cau, Euxino-Hyr 3208 
Rubus caesius L. Ph ES, IT 3212 
Rubus hyrcanus Juz. Ph Endem (Hyr) 3211 
Rubus sanctus Schreb. Ph IT, M, Cau 3210 
Sanguisorba minor Scop. He ES, M, IT2,3, N Africa 3213 
Rubiaceae    
Asperula gorganica Schönb. Ch Endem (Iran-Hyr) 3221 
Asperula molluginoides Rchb. Th Cau, IT2 (Iran+Turkey) 3219 
Galium elongatum C. Presl. Cr ES, M, N Africa  
Galium odoratum Scop. He ES [IT3] 3222 
Galium spurium L. subsp. spurium Th PL 3220 
Galium verticillatum Danthoine ex Lam. Th IT, M, Cau, N Africa 3218 
Scropholariaceae    
Leptorhabdos parviflora Benth. Th IT2,3,4 3224 
Linaria simplex DC. Th IT, M 3225 
Scrophularia scoparia Pennell Ch IT2, Cau 3223 
Verbascum cheirantifolium Boiss. var. transcaspicum Murb. He IT2, S Transcau 3226 
Veronica siaretensis E.Lehm. Th Endem (Hyr) 3227 
Solanaceae    
Hyoscyamus niger L. He PL 3229 
Solanum nigrum L. Th COS 3228 
Tamaricaceae    
Tamarix ramosissima Ledeb. Ph ES, IT 3230 
Ulmaceae    
Celtis australis L. Ph M, N Africa 3231 
Zelkova carpinifolia Dippel Ph Cau, Euxino-Hyr [IT2-Iran] 3232 



 

 
 

Urticaceae    
Parietaria judaica L. Ch ES, IT, M, N Africa 3235 
Urtica dioica L. He PL 3234 
Urtica urens L. He SCOS 3233 
Violaceae    
Viola occulata Lehm. Th IT2,3, Cau 3236 
Viola odorata L. Cr ES, IT, M, N Africa 3237 
Zygophyllaceae    
Peganum harmala L. He IT2,3,4, Cau 3239 
Tribulus terrestris L. var. orientalis (Kerner.) G. Beck He PL  
MONOCOTS    
Amaryllidaceae    
Allium sp. Cr   
Allium umbilicatum Boiss. Cr IT2 3005 
Galanthus transcaucasicus Fomin. Cr Cau, Euxino-Hyr  
Araceae    
Arum rupicula Boiss. Cr IT2 (Endem (Iran+Turkey)) 3023 
Asparaginaceae    
Asparagus verticillatus L. Ch ES, IT2 3025 
Cyperaceae    
Carex depressa Link. subsp transsilvanica (Schur) Egor. Cr ES, IT2 3108 
Carex flacca Schreb. subsp. serrulata (Biv.-Bern.) Greuter Cr ES, IT, M, NW Africa 3109 
Pycreus flavidus (Retz.) T. Koyama Th PL 3107 
Hyacinthaceae    
Muscari neglectum Guss. Cr ES, M, IT2, N Africa 3006 
Ornithogalum sintenisii Freyn Cr Endem (Iran-Hyr) 3002 
Juncaceae    
Juncus articulatus L. He SCOS 3140 
Juncus inflexus L. He PL 3139 
Liliaceae    
Gagea ghomutowae Pascher He PL 3003 
Gagea vegata Vved. Cr IT2,3,4, Hyr 3004 
Orchidaceae    
Orchis morio L. subsp. picta (Lois) Ascherson & Graebner Cr M, Cau 3166 
Poaceae    
Aegilops tauschii Coss. Th IT2, Cau  
Aegilops triuncialis L. Th IT2, M, Cau  
Agrostis gigantea Roth. He PL 3174 
Avena barbata Pott ex Link. Th IT2,3, M  
Bromus briziformis Fisch. & C.A.Mey. Th Cau, Hyr [Iran-IT] 3186 
Bromus japonicus Murray. He PL 3172 
Bromus madritensis L. var. madritensis Th ES, M, IT1,2, N Africa 3183 
Bromus scoparius L. var. scoparius Th ES, M, IT2 3185 
Catapodium rigidum (L.) C. E. Hubb. Th ES, M, IT2 3189 
Cynodon dactylon (L.) Pers. He COS  
Dactylis glomerata L. He PL 3216 
Echinochloa colonum (L.) Link. Th PL 3181 
Eragrostis poaeoides P. Beauv. Th PL 3175 
Gastridium phleoides (Nees & Meyen) C. E. Hubb. Th PL  
Heteropogon contortus (L.) Roem. & Schult. He PL 3187 
Hordeum bulbosum L. He M, IT1,2,3, Cau, N Africa  
Hordeum glaucum Steud. Th IT, M, N Africa [SS]  
Koeleria cristata (L.) Pers. He PL  
Lolium loliaceum (Bory & Chaub) Hand. Th M, IT2, Cau 3182 
Lolium rigidum Gaud. Th ES, M, IT2  
Melica jacquemontii Dence. subsp. canescens (Regel) Bor. He IT2,3 3217 
Milium pedicellare (Bornm.) Roshev. ex Melderis Th M (E), IT2  
Pennisetum orientale L. C. Rich. He IT, Cau, N Africa, SS 3173 
Phragmites australis (Cav.) Steud. He PL 3176 
Poa bulbosa L. Cr ES, IT, M, N Africa  
Poa nemoralis L. He PL 3184 
Setaria glauca (L.) P. Beauv. Th SCOS 3179 
Setaria viridis (L.) P. Beauv. Th PL  
Stipa barbata Desf. He IT, M, N Africa 3188 
Trachynia distachya (L.) Link Th IT, M 3177 
Tragus racemosus (L.) All. Th PL 3178 
Trisetum flavescens (L.) P. Beauv. He ES, IT2, N Africa 3215 
Vulpia persica (Boiss. & Buhse) V. I. Krecz. & Bobr. Th ES, IT2  
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Abstract 

In this study, in order to reduce the pathogenesis of potato virus Y in two potato (Solanum 

tuberosum L.) cultivars (Marfona and Agria), the effects of salicylic acid on chlorophyll 
content and leaf area were investigated under greenhouse conditions. The healthy potato 
plantlets were propagated and transferred to pots containing suitable and sterilized soil. The 
plantlets were sprayed with different concentrations (0, 0.2, 0.5, 1 and 2 mM) of salicylic 
acid. The leaves were inoculated by potato virus Y, extracted from infected tobacco leaves. 
Although viral infection symptoms on tobacco were manifested by leaf rippling, no such 
symptoms were visible on infected potato leaves. Also, results showed that treatments with 
0.5 and 1.0 mM of salicylic acid resulted in 26% reduction in potato damages. Moreover, our 
study revealed that Marfona cultivar was more resistant to potato virus Y than Agria cultivar.  
Key words: Solanum tuberosum, Salicylic acid, Potato virus Y 
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Abstract 

Increasing the activity of antioxidant defense system against harmful agents such as reactive 
oxygen species, resulting from drought, is a common response in plants. In order to study 
these responses, the effects of two withholding irrigation in treatments (10 and 20 days) on 
the progress of the phenolic and flavonoid compounds activity malondialdehyde rate and also 
the amounts of chlorophyll a, total and carotenoids in three clone of tea (DN, 100 and 258) 
were investigated. Results showed that the amounts of phenol had the most increase in clones 
DN and 100 in 20 and 10 day-treatments respectively. However, changes in neither of the 
treatments had no significant effect in clone 258. The amounts of flavonoid and antioxidant 
capacity increased in clone DN with 20 day-treatment however; it decreased in clone 258 and 
stayed constant in clone 100. The most values of proline appeared in 20 day-treatments in all 
clones. Results of malondialdehyde contents were increased in clones 258 and 100, but it did 
not change in clone DN. Decreasing in amount of chlorophyll a and total chlorophyll were 
observed in clones DN and 100 with 20 day-treatments and remained unchanged in clone 258. 
Carotenoids remained constant in clones and treatments. On the basis of obtained data it 
seemed that clone DN had more ability against drought and consequently its defense 
mechanism was excited more than others.  
Key words: Non-enzymatic antioxidant, Oxidative stress, Drought stress, Camellia sinensis 
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Floristic and ecologic characteristics of Fazelabad oriental Arbor-vitae 

(Platycladus orientalis) habitat, Golestan province

Alireza Naqinezhad * and Mahdis Ramezani

Department of Biology, Faculty of Basic Sciences, University of Mazandaran, Babolsar, Iran

Abstract

Soorkesh protected area is one of the main habitat of important Tertiary relict species 
Platycladus orientalis in Golestan province. The altitude of this area ranges from 820 to 1680 
m a.s.l. with an area of 223 ha. In a floristic survey of the area, 284 species from 212 genera 
and 63 families were identified. Asteraceae (42 spp.), Poaceae (34 spp.) and Papilionaceae (24 
spp.) were the largest families in terms of number of species. In the assessment of life form 
spectrum, the dominant life forms were hemicryptophytes (47.5%), followed by the 
therophytes (29.2%), phanerophytes (10.9%), cryptophytes (7.4%) and chamaephytes (4.9%). 
The flora was composed mostly of Euro-Siberian, Irano-Turanian, Mediterranean elements 
(24.8%). A combined analyses of DCA indirect gradient analysis and Pearson correlation 
analysis of vegetation data and topographical data of 20 relevés of 100 m2 indicated that 
altitude, slope inclination and heat index affect floristic composition of the area.
Key words: Platycladus orientalis, Plant biodiversity, Life form, Indirect gradient analysis of 
DCA, Soorkesh Protected area
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Abstract 

In this project, the vegetation of the Noujian Watershed located in Lorestan province was 
identified. Noujian Watershed with the area of 34000 hectares is situated between the eastern 
latitude of 48° 23  to 48° 40  and its northern longitude ranging from 33° 17  to 33° 60  at 
Lorestan province in the watershed of Dez dam. Minimum altitude of the region is 770 meters 
and its maximum reaches to 3012 meters. The method of plant collection in this region was 
classical method of regional floristic studies. Collected plants were recognized and 
determined as families, genera and species by using taxonomic method and required 
references. The plants of this region included 421 species which belonged to 241 genera and 
56 families. The largest families respectively, were: Asteraceae (56 species), Fabaceae (39 
species), Brassicaceae (34 species), Lamiaceae (29 species), Caryophylaceae (24 species), 
Poaceae (23 species), Lilaceae (22 species), Ranunculuaceae (20 species), Apiaceae (19 
species), Boraginaceae (17 species) and Rosaceae (15 species). The analyses of the 
geographical distribution of the plants wwas carried out according to Takhtajan and Zohary 
methods, showed that the Irano-Turanian elements, with 47% growth, were the dominant 
species of Noujian watershed and about 15% of these species were native of Iran. The species 
like Onosma Kotschyi, Cousinia Khorramabadensis, Echinops endotrichus, Morrina persica, 
Dionysia hausskenechtii and Bunium Lurestanicum exclusively grow in Zagros Mountains. 
Therophyts (36%) and geophytes (21%) were the dominant life-forms of Noujian watershed.  
Key words: Irano-Touranian, Geographical distribution, Noujian watershed, Life-form, 
Floristic 
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Abstract 

Seeds gradually lose their viability during storage. The damage that occurs at the biochemical 
level can alter the seed physiological status and is affected by the storage conditions of the 
seed. The lipid peroxidation through the production of free radical plays an important role in 
the loss of seed viability during seed storage. In the present study, we examined the 
relationship between the activity of free radical detoxifying enzymes, lipid peroxidation and 
seed deterioration in medicinal pumpkin (Cucurbita pepo subsp. Pepo. Convar. Pepo var. 
styriaca Greb) during storage. The seeds were incubated at different storage temperatures (35 
and 5oC) and seed moisture content (5, 8 and 14%) for 2 and 4 days. Malondialdehyde content 
in seed was increased during storage with increasing moisture content and temperature, 
suggesting that seed deterioration was associated with lipid peroxidation. The increase in lipid 
peroxidation was related with increased electrical conductivity, which suggested membrane 
damage during deterioration. The decrease in germination was also associated with a decrease 
in catalase and peroxidase activity and as a result, the antioxidant system was not sufficient to 
protect seeds against free radical damage. Thus, medicinal pumpkin seed deterioration was 
closely related to decrease in the activities of free radical detoxifying enzymes and increased 
lipid peroxidation. 
Key words: Antioxidant, Ageing, Germination, Electrical conductivity 
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Abstract 

Each region's flora is as a result of communities' reactions to the current environmental 
conditions and plant evolution in the past. This aim of this study is to introduce floristic list, 
life form and endangered species of Helen region. This region covers about 40231 ha and lies 
in the west part of Chaharmahal and Bakhtiari province. The results showed that 392 plant 
species existed in the region belonging to 67 families and 267 genera. The families 
Compositae, Labiatae and Papilionaceae with 60, 37 and 34 species embraced higher species 
respectively. The genus Astragalus with 15 species was the largest genus in the region. 

followed as: 43.88% hemicryptophytes (172 
species), 22.96% therophytes (90 species), 14.03% cryptophytes (55 species), 7.44% 
phanerophytes (37 species) and 8.93% chamephytes (35 species). The chorology of species 
showed that 64.80 percent of species belonged to Irano-Turanian, 6.12 percent Polyregional, 
3.32 percent Cosmopolitan and the rest to the others. Threatened species included 70 totally 
belonging to Irano-Turanian. Among which them the endangered class, vulnerable, lower risk 
and data deficient were 3, 3, 55 and 9 species respectively. 
Key words: Plant geography, Life form, Flora, Helen protected area 
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Abstract 

To find out the role and effects of exogenous nitric oxide (NO) application in reducing 
oxidative damage induced by salinity stress in purple coneflower (Echinacea purpurea L.) 
seed germination, a compeletly randomized design in factorial arrangment with three 
replications was conducted in Plant Physiology Laboratory of the Genetics and Agricultural 
Biotechnology Institute of Tabarestan, Sari Agricultural Sciences and Natural Resources 
University in 2012. The crop seeds were pre-soaked in 0.1 mM of sodium nitroprusside (SNP 
0.1; as nitric oxide donor) solution as well as in distilled water (SNP 0; as control) for 20 hs 
just before the onset of the experiment. Then, pre-treated seeds were  subjected to different 
levels of salinity (0, 50, 75, 100, 125, 150 mM NaCl solution) to germinate. Results showed 
that the SNP0.1 treatment in saline conditions had significant effect on germination 
percentage. Different levels of salinity significantly reduced germination rate, germination 
vigor and index. Pretreated with exogenous NO increased the activity of SOD, POD and APX 
as compared with SNP0  g-1 FW), POD 

 g-1 FW. min.) and APX (5  g-1 FW. min.) was related to the 125, 50 and 125 
Mm NaCl, respectively. Significant and adverse effects of NO were seen on CAT activity. 
Exogenous NO, as an antioxidant, also reduced peroxidation of membrane lipids (MDA) and 
delayed the oxidation of proteins. Overall, it could be concluded that sodium nitroprusside as 
NO donor could improve coneflower seed germination characteristics in saline condition and 
increase salinity tolerance by means of scavenging of free ROS radicals.  
Key words: Antioxidant enzymes, Protein, Sodium nitroprusside, Malondialdehyde 
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Abstract 

The rape (Brassica napus) is an economically valuable plant shose tolerance to stresses has 
always drown concern. It is well known that, the cold (0-20 °C) and freezing (<0 °C) stresses 
can influence growth and productivity of the farm plants and the degree of impressionability 
is dependent on the type of stresses, genetics of the plants and the resistance mechanisms. In 
this investigation, the varieties of SLMO46 and Quantum were evaluated as resistant and 
sensitive varieties, respectively, against low temperature stresses. One of the effective factors 
in plant resistance to the stresses is quantity of the ascorbate peroxidase (APX) and the 
metallothionein (MTL) in the plant tissues. The ascorbate peroxidase activity in the SLMO46 
tissues was more than Quantum and the activity was increased about two times during the 
cold stress. Quantitave analysis of Apx2 and Mtl genes expression according to 2-  showed 
that the quantities were 2.1 and 9.1 in the SLMO46 and 1.8 and 5.2 in the Quantum, 
respectively. The data indicated that under normal condition, the enzyme activity in the 
resistant plants was more than the sensitive one and the stress can induce about 60% 
increment in the enzyme activity. 
Key words: Ascorbate peroxidase, Cold stress, Brassica napus, Metalothionin, qPCR 
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Abstract 

Seed production in some crops like pistachio is limited by some abnormalities in ovule 
development stages. In this study, the ovule developmental stages as well as abnormalities of 
these stages were investigated. Pistacia vera ovule is single, fullynucellate, monotegumental 
and converse (anatrope) and is set in an ovary with basic placement and the Polygonum type 
embryo sac is organized in it one week after complete dehiscence. After pollination and 
fertilization of egg cell, after 6 weeks of complete dehiscence, the pericarpe was grown to 
final size and even the lignifications of endocarpe started but the zygote cell was in a dormant 
state and in 6-8 weeks after complete dehiscence the zygote cell division along an increase in 
endosperm division occured so that cotyledonary embryo was formed in 10-12 weeks after 
complete dehiscence and the cotyledons attained their final size in 3 weesks after that, namely 
15 weeks after complete dehiscence and at this time, the seedless and filled fruits were 
completely distinguished. During the ovule development stages, some abnormalities were 
observed such as lack of embryo sac formation, embryo sac degeneration, small and abnormal 
embryo sac formation, vascular band collapse inside the funicule, presence of zygote without 
endosperm and presence of endosperm without zygote, and these abnormalities caused lack of 
enough ovule growth and seedless or semiseedless fruit formation in pistachio. 
Key words: Pistacia vera, Endosperm, Ovule, Embryo sac, Seedless or semiseedless fruit 
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Abstract 

Tea (Camellia sinensis) is one of the most active and important biochemical sources. A 
number of factors, such as species, season, agronomic condition and age of the leaves, are 
known to affect the quality of tea. In this study, fresh tea shoots consisting of one apical bud 
and two adjoining leaves were collected from Tea Research Institute of Iran (Lahijan). Some 
of the phenolic components of two clones of tea (100 and 451) + in three harvest seasons 
(spring, summer and autumn) were investigated. The results indicated that harvesting time 
was crucial in determining the biochemical compounds of tea clones, so that antioxidant 
activity was increased in both examined colons from 1st harvest (spring) to 3rd harvest 
(autumn), showing some of the impact of ecological factors in different seasons on the 
biochemical compounds of tea and helping to find oppropriate time to obtain tasty tea during 
three harvesting season. 
Key words: Seasonal variation, Camellia sinensis, Antioxidant activity, Phenol 
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Role of scavenging enzymes and hydrogen peroxide and glutathione

S-transferase in mitigating the salinity effects on wheat

Ezatollah Esfandiari * and Adel Javadi

Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Maragheh, Maragheh, Iran

Abstract

In order to study effects of salt stress on activities of hydrogen peroxide scavenging enzymes, 
glutathione S-transferase, some oxidative stress markers and Na+ and K+ distribution patterns in 
sensitive (Koohdasht) and tolerant (Gaskogen) wheat varieties were selected and grown in 
aeroponics culture. The seedlings were fed by nutrition solution till 3-4 leaf stage then the 
medium was added 200 mM NaCl. The plants were hold at this condition for 14 days. The 
results indicated that Gaskogen had always more shoot dry matter than Koohdasht. Also, dry 
matter production rate in control condition was higher than salinity. The enzyme activity of 
catalase, ascorbate peroxidase and glutathione S-transferase, was significantly decreased under 
salinity condition compared to the control condition in Koohdasht variety. However guaiacol 
peroxidase activity in this variety did not change significantly compared to the control. The 
activities of guaiacol peroxidase and glutathione S-transferase in Gaskogen significantly was 
increased under salinity whereas ascorbate peroxidase and catalase did not have any significant 
variation. Further results showed that sodium was readily absorbed and transported to the shoot 
in both varieties. Among various parts of cultivars there was no difference regarding the level of 
accumulated sodium. As a result, the ratio of potassium and sodium in various parts of the 
seedlings was decreased. Results obtained from this study showed that activity of scavenging 
enzyme like hydrogen peroxide together with glutation S-transferase caused controlling of toxic 
compounds in the Gaskogen variety and suppressed oxidative stress affects in compared to 
Kouhdasht that could refer to lower rate of hydrogen peroxidase and less lipid peroxidation in 
Koohdasht. As a final result, it could be stated that H2O2-scavenging enzymes and glutathione 
S-transferase had special roles in detoxification of toxic compounds leading to keep stable 
conditions inside the plant cells in salinity conditions. In addition, it is suggested that for better 
evaluation of salt tolerance in wheat genotypes or varieties and optimum utilization of genetic 
resources, addition to sodium rate and its allocation in various parts of the plant, defense 
mechanisms should be considered against oxidative stress induced salinity. 
Key words: Oxidative stress, Sodium, Salinity, Wheat, Defenses mechanism
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