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Acantholimon bodeanum Bunge 2 0 Heteranthelium piliferum (Banks & Soland) Hochst 0 2
Acantholimon erinaceum (Jaub. & Spach)

Lincz. 12 42 Heterocaryum subsessile Vatke 0 2
Acantholimon festucaceum (Jaub. & Spach) Boiss. 17 30 Holosteum glutinosum (M.B.) Fisch. & C.A.Mey. 13 33
Acanthophyllum glandulosum Bunge. ex Boiss. 27 23 Hymenocrater bituminosus Fisch. & C.A.Mey. 8 0
Acanthophyllum microcephalum Boiss. 8 21 Hypericum helianthemoides (Spach) Boiss. 4 5
Achillea sp. 0 2 Hypericum scabrum L. 35 16
Acinos graveolens (M. B.) Link 33 35 Iris psedocacucasica Grossh 2 2
Aethionema arabicum (L.) Andrz ex DC. 2 0 Isatis cappodocica Desv. 2
Aethionema carneum (Banks & Soland) B.Fedtsch. 2 Ixiolirion tataricum (Pall.) Herb. 21
Aethionema cordatum (Desf.) Boiss. 6 Juniperus communis L. 0
Agropyron cristatum (L.) Gaert. 4 19 Juniperus excelsa M.B. 81 0
Ajuga chamaecistus Ging. ex Benth. 0 14 Juniperus sabina L. 2 0
Alkanna bracteosa Boiss. 4 Kochia prostrata (L.) Schard 0 5
Alliaria petiolata (M.B.) Cavara & Grande 8 Koeleria cristata (L.) Pers. 2 14
Allium derderianum Regel 2 Lamium amplexicaule L. 21 56
Allium iranicum (Wendelbo) Wendelbo 12 12 Lappula barbata (M.B.) Gurke 13 30
Allium scotostemon Wemdelbo 4 Lappula sinaica DC. 27 23
Allium xiphopetalum Aithch. & Baker 2 Launaea sp. 2 0
Alyssopsis mollis (Jacq.) O.E. Schulz. 33 23 Lepyrodiclis stellarioides Schrenk ex Fisch. & C.A.Mey. 2 0
Alyssum dasycarpum Steph. ex Willd. 10 2 Leutea petiolaris (DC.) M. Pimen. 0 7
Alyssum inflatum Nyarady 31 44 Linaria lineolata Boiss. 4 5
Alyssum minus (L.) Rothm. 63 81 Linaria simplex (Willd.) DC. 2 0
Amygdalus lycioides Spach 17 16 Linaria striatella Kuprian. 8 7
Androsace maxima L. 0 7 Lonicera iberica M.B. 6 0
Arabis nova Vill. 38 14 Lonicera nummulariifolia Jaub. & Spach. 62 0
Arenaria polycnemifolia Boiss. 4 9 Malabaila secacul (Miller) Boiss. 2 2
Arenaria serpyllifolia L. 0 Malcolmia africana (L.) R. Br. 0
Arrhenatherum kotschyi Boiss. Marrubium astracanicum Jacq. 0
Artemisia aucheri Boiss. 58 72 Marrubium vulgare L. 10 12
Asperula arvensis L. 21 9 Melica persica Kunth 19 16

Mesostomma kotschyanum (Fenzl in Boiss.)

Astragalus aegobromus Boiss. & Hohen. 27 Vved. 4 2
Astragalus alyssoides Lam. 2 Michauxia laevigata Vent. 8 0
Astragalus aureus Willd. 2 Minuartia hamata (Hausskn.) Mattf. 2 5
Astragalus campactus Willd. 27 23 Minuartia lineata Bornm. 2 0
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Astragalus candolleanus Royle ex Benth.
Astragalus chrysostachys Boiss.
Astragalus citrinus Bunge

Astragalus confusus Bunge

Astragalus gramocalyx Boiss. & Hohen.
Astragalus hamadanica

Astragalus jessenii Bunge
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Cardaria draba (L.) Desv.
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Centaurea rhizantha C.A.Mey.
Centaurea virgata Lam.

Cerastium dichotomum L.

Cerastium inflatum Link ex Desf.
Cerasus microcarpa (C.A.Mey.) Boiss.
Cerasus pseudoprostrata Pojark.
Ceratocephala texticulata (Crantz) Roth

Chaerophyllum macropodum Boiss.
Chalcanthus renifolius (Boiss. & Hohen.)
Boiss.

Cirsium congestum Fisch & C.A.Mey. ex DC.
Cirsium strigosum (M.B.) M.B.

Clypeola jonthlaspi L.

Colchicum speciosum Steven

Colutea persica Boiss.
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Minuartia meyeri (Boiss.) Bornm.

Muscari caucasicum (Griseb.) Baker
Myosotis lithospermifolia (Willd.) Hornem.
Nepeta pungens (Bunge) Benth.

Nepeta spp.

Noaea mucronata (Forsk.) Aschers et Schweinf.

Nonnea pulla (L.) DC.
Onobrychis cornuta (L.) Desv.
Onosma sp.

Orizopsis holciformis (M.B.) Hack.
Orobanche spp.

Papaver dubium L.

Parietaria judaica L.

Phlomis cancellata Bunge
Phlomis olivieri Boiss.
Pimpinella tragium Vill.
Pistacia atlantica Desf.

Poa bulbosa L.

Poa sterilis M.B.

Polygonum molliaeforme Boiss.

Polygonum paronychioides C.A.Mey. ex Hohen.

Prangos acaulis (DC.) Bornm.
Psathyrostachys fragilis (Boiss.) Nevski

Pseudocamelina campylocarpa (Boiss.) N. Busch

Pseudotrachydium depressum (Boiss.) Pimen &
Kljuykov

Pterocephalus canus Coult. ex DC.
Pulicaria gnaphalodes (Vent.) Boiss.
Pyrus sp.

Ranunculus elbursensis Boiss.
Reseda sp.

Rhamnus pallasii Fisch. & C.A.Mey.
Rhizocephalus orientalis Boiss.
Ribes uva_crispa L.

Rochelia persica Bge. ex Boiss.
Rosa beggeriana Schrenk

Rosa canina L.

Rosa persica Michx.

Rubia florida Boiss.

Rumex scutatus L.

Salvia limbata C.A.Mey.
Sanguisorba minor Scop
Saponaria viscosa C.A.Mey.
Scandix aucheri Boiss.

Scandix stellata Banks & Soland.
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Conringia perfoliata (C.A.Mey.) Busch
Conringia persica Boiss.

Conringia planisiliqua Fisch. & C.A.Mey.
Convolvulus arvensis L.

Convolvulus commutatus Boiss.
Cotoneaster kotschyi Klotz

Cotoneaster nummularius Fisch. & C.A.Mey.
Cousinia alexeenkoana Bornm.

Cousinia calocephala Jaub. & Spach
Crataegus cf. songarica C.Koch

Crepis sancta (L.) Babcock

Crucianella glauca (A. Rich. ex DC.) Ehrendf.
Dactylis glomerata L.

Delphinium sp.

Descurainia sophia (L.) Webb & Berth
Draba pulchella Willd.

Drabopsis verna C.Koch

Echinops elbursensis Rech.f.

Echinops leiopolyceras Bornm.

Elymus hispidus (Opiz) Melderis

Elymus repens (L.) Gould

Ephedra major Host.

Eremopoa persica (Trin.) Roshev.
Eremopyrum bonaepartis (Spreng.) Nevski
Eremopyrum confusum Melderis
Eremurus spectabilis M. B.

Eremurus stenophyllus (Boiss. & Buhse) Baker
Eryngium billardieri F. Delaroche
Eryngium bungei Boiss.

Erysimum badghisi

Erysimum cuspidatum (M. B.) DC.
Euphorbia cheiradenia Boiss. & Hohen.
Euphorbia densa Schrenk

Euphorbia microsciadia Boiss.
Euphorbia szovitsii Fisch. & Mey.

Ferula ovina (Boiss.) Boiss.

Ferula persica Willd.

Ferula sp.

Festuca ovina L.

Filago hurdwarica (DC.) Wagenitz
Fumaria asepala Boiss.

Gagea reticulata (Pall.) Schultes & Schultes fill.

Galium aparine L.
Galium mite Boiss. & Hoh.
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Scariola orientalis (Boiss.) Sojak
Scorzonera sp.

Scutellaria sp.

Sedum hispanicum L.

Senecio vernalis Waldst. & Kit.

Silene aucheriana Boiss.

Silene chlorifolia Sm.

Silene marschallii C.A.Mey.

Silene spergulifolia (Willd.) M. B.
Silene swertiifolia Boiss.

Sisymbrium gaubae Rech.f. & Bornm.
Sisymbrium irio L.

Spiraea crenata L.

Stachys inflata Benth.

Stachys lavandulifolia Vahl

Stelleropsis iranica Pobedimova
Steptorrhamphus tuberosus (Jacq.) Grossh.
Sterigmostemum ramosissimum (0. E. Schulz) Rech.f.
Stipa arabica Trin. & Rupr.

Stipa caucasica Schmalh.

Stipa hohenackeriana Trin. & Pupr.
Stipa lagascae Roemer & Schultes
Taeniatherum crinitum (Schreb.) Nevski
Tanacetum parthenium (L.) Schults Bip.
Tanacetum pinnatum Boiss.

Tanacetum polycephalum Schultz Bip.
Taraxacum officinale Weber.

Teucrium polium L.

Thalictrum isopyroides C.A.Mey.
Thesium kotschyanum Boiss.

Thlaspi perfuliatum L.

Thlaspi stenocarpum (Boiss.) Hedge
Thymus fedtschenkoi Ronniger
Tragopogon caricifolius Boiss.
Tragopogon spp.

Trigonella sp.

Tulipa montana Lindl.

Valantia sp.
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Geranium persicum Schonbeck-Temesy 46 47 Veronica biloba Schreb. 44
Glaucium elegans Fisch & C.A.Mey. 6 0 Veronica capillipes Nevski 19
Gundelia tournefortii L. 2 7 Veronica orientalis Miller 2
Gypsophila aretioides Boiss. 2 2 Veronica rubrifolia Boiss. 4
Gypsophila polyclada Fenzl ex Boiss. 4 7 Vicia vernalosa Boiss. & Hohen. 2
Helichrysum oligocephalum DC. 6 5 Viola modesta Fenzl 38
Henrardia persica (Boiss.) C. E. Hubb. 0 5 Ziziphora clinopodioides Lam. 2
Herniaria incana Lam. 6 0 Ziziphora tenuior L. 13
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Biodiversity of forest and steppe associations in Juniper

(Juniperus excelsa) habitat of southern Alborz (Firuzkooh, Iran)

Ravanbakhsh H.' and Assadi M.?
! Faculty of Desert Studies, Semnan University, Semnan, I.R. of Iran

2 Botany Dept., Research Institute of Forests and Rangelands, Tehran, I.R. of Iran
Abstract

In Management of natural resources and prioritization for conservation, a strong
scientific foundation of biodiversity data is needed. Despite the importance of forest
habitats of Irano-Turanian biogeography region, they have been less studied in term of
biodiversity. This study focused on plant diversity in some parts of these habitats. Study
area included five stands in southern Alborz mountain of Firuzkooh. Sampling was
carried out by plots along the transect lines taking place at regular intervals within each
habitat. Plot size was determined by the concept of minimal area. Biodiversity was
investigated using Simpson and Shannon-Wiener diversity indexes, Margalef and
Menhinick richness indexes and Sheldon and Pielou evenness indexes. One way
ANOVA following by Dunkan multiple range tests were used to analyze the indexes in
relation to plant associations and environmental variables. According to the results,
plant diversity in forest associations was significantly more than steppe associations.
Similarly, the difference was seen at the family level. The greatest amount of diversity
belonged to Amygdalo lycioidis-Pistacietum atlanticae and Lonicero ibericae-
Juniperetum excelsae and the least amount belonged to Feruletum ovinae. L. ibericae-J.

excelsae has been distributed in Hyrcanian and Irano-Turanian ecotone and included the
greatest diversity amongst Juniper communities. Diversity indexes in Artemisio
aucheri-Astragaletum veri were significantly more than Artemisio aucheri-
Onobrychidetum cornutae. Among the environmental variables, slope, aspect, soil
organic matter and soil texture were significantly associated with the diversity indexes;
with the increasing in the slope up to 80%, plant diversity and species richness
increased, then significantly reduced. In terms of soil texture, the highest diversity and
species richness observed in sandy clay and sandy loam soils. As well as, soils with
organic matters more than 6%, were richer in terms of plant diversity.

Key words: Plant diversity, Juniperus excelsa, environmental variables, Irano-
Turanian.
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