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Figure 1. Location of study area and identified types in Lorestan province, Iran.
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Figure 2. Modified multi-scale Whittaker plots (Stohlgren et al., 1997).
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Table 1. The most important family of Hashtad Pahloo forest in Lorestan province based on number
of species.

a)‘}.'vb'- (b A.’v)f Sl J‘)‘j’ Aoy
Family name Number of species Frequency percentage
Compositae 29 13.74%
Gramineae 27 12.79%
Legominosae 18 8.53%
Labiatae 15 7.1%
Cruciferae 13 6.16%
Caryophylaceae 13 6.16%
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Figure 3. Frequency percentage of plants life form in studied area.
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Table 2. Names of identified species of Hashtad Pahloo area in Lorestan.

o3l gl ol a,ffl;(u ) S oS
Family name Scientific name Life form Chorotype
Acer monspessulanum L. Pha Ir.Tur
Aceraceae Onosma kotschyi Boiss. Thr Ir. Tur
Myosotis koelzii H. Riedl. Thr Ir.Tur
Anacardiaceae Pistacia atlantica Geo Ir. Tur
Boragiaceae Nonnea caspica (Willd.) G. Don. Thr Ir.Tur
Rindera lanata (LAM.) BGE Hem Ir.Tur
Campanula flaccidula Vatke. Thr Ir. Tur
Campanulaceae Le_got_lsia falce_ne (TEN.) Fritsch Thr others
Mindium laevigatum (VENT.) Rech. f. Hem Ir.Tur
Lonicera nummularifolia Jaub and Spach Pha Ir. Tur- Med
Acanthophyllum kurdicum Boiss. and Hauuskn. Cam Ir. Tur
Arenaria leptocladus (Reichenb.) Guss. Thr Ir.Tur- Med
Cerastium dichotomum L. Thr Ir.Tur- Med
Dianthus orientalis Adams. ssp. scoparius. Cam Ir. Tur
Dianthus austroiranicus Ge Ir. Tur
Holosteum umbellatum L. Thr Ir.Tur- Med
Caryophyllaceae | Mesostema kotschyanus (Fenzl.) Vved cam Ir. Tur
Minuartia hamata (Hauuskn.) Mattf. Thr Others
Petrorhagia cretica (L.) Ball. and Heywood Thr Others
Silene conoidea L. Thr Ir.Tur- Med
Silene odontopetala Fenzl. Cam Ir. Tur
Vaccaria grandiflora (Fisch. ex DC.) Jaub. and Spach. Thr Ir.Tur- Med
Velezia rigida L. Thr Ir.Tur- Med
Chenopodiaceae | Noaea mucronta (Forsk.) Aschers. et Schweinf. Cam Others
Cistaceae Helianthemum ledifolium (L.) Miller var. microcarpum Thr Ir. Tur- Med
Colochicaceae Colchicum persicum Baker. Geo Ir.Tur- Med
Achillea wilhelmsii C. Geo others
Anthemis hyaline DC. Thr Ir.Tur
Anthemis pesudocotula Boiss. Thr Ir. Tur
Artemisia haussknechtii Bioss. Cam Ir. Tur
Centaurea iberica Trev. ex Spreng. Hem Ir. Tur
Centaurea solstitialis L. Thr Ir. Tur
Chardinia orientalis (L.) O. Kuntze. Thr Ir.Tur-Med
Cichorium pumilum JAC. Thr Med
Cirsium bracteatum Hem IT
Cirsium echinus Hem IT
Compositae Cous_inia khorramabadensis Bornm. Cam Ir. Tur
Crepis kotschyana Boiss. Thr Ir. Tur
Echinops orientalis Trautv. Hem Ir. Tur
Garhadiolus angulosus Jaub. and Spach. Thr Ir. Tur
Gundelia tournefortii L. Hem others
Iranecio paucilobus Rech.f. and Esfand Hem Ir. Tur
Lactuca scarioloides L. Thr Others
Lasiopogon muscoides DC. Thr Ir.Tur- Med
Phagnalon nitidum Fres. Hem Ir.Tur- Med
Picnomon acarna (L.) Cass. Thr Ir.Tur- Med
Pulicaria dysenterica L. Cam Ir. Tur
Rhagadiolus stellatus Scop. Thr Med
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Scariola orientalis (Boiss.) Sojak ssp. orientalis. Cam Ir. Tur
Senecio glaucu s L. Thr others
Steptorrhamphus tuberosus JACQ. Ge Ir-Tur
Tanacetum polycephalum Schultz. Hem Ir-Tur
Taraxacum wallichii DC. Hem Ir.Tur
Tragopogon vaginatus M.Ownbey and Rech. f. Geo Ir.Tur- Med
Varthemia persica DC. Hem Ir.Tur
Convolvulaceae Convolvulus arven§is L _ Ge others
Convolvulus condrilloides Boiss. Thr others
Aethionema carneum Banks. and Soland. Thr Ir.Tur- Med
Alyssum desertorum Stapf. Thr Ir. Tur- Med
Alyssum stapfii Vierh Th Ir. Tur- Med
Arabis nova Willd. Thr Others
Aubrieta parviflora Boiss Cam others
Cardaria draba. (L.) Desv Ge others
Cruciferae Clypeola aspera (Grauer) TurrillL. Thr Ir.Tur- Med
Erysimum repandum L. Thr Others
Fibigia macrocarpa Boiss. Th Ir-Tur
Graellsia saxifragifolia (DC.) Boiss. Cam Ir-Tur
Hesperis kurdica Dvorak. et Hadag. Cam Ir-Tur
Sameraria stylophora (JAUB. and SPACH.) Boiss . Th Ir-Tur
Thlaspi perfoliatum L. Thr Others
Crussulaceae Crassulz_i alata (\_/_IV.) Be_rger. Th Ir. Tur- Med
Rosularia elymaitica (Boiss and Hausskn.) Berger. Hem Ir-Tur
Cucurbiatae Bryonia dioica JACQ. Thr Others
Cyperaceae Carex pachystylis J. Gay. Geo Others
Dipsacaceae Scabiosa leucactis Patzak. Thr Others
Euphorbia aucheri Thr Ir.Tur
Euphorbiaceae Euphorbia phymatosperma Boiss. and Gaill. Thr Ir. Tur
Euphorbia sororia Schrenk Thr Ir.Tur
Fagaceae Quercus brantii Lindl. var. persica. Pha Ir. Tur
Fumariaceae Corydalis rupestris KY. Ge others
Aegilops crassa Boiss. Thr Ir. Tur- Med
Aegilops umbellulata Zhuk. Thr Ir. Tur
Agropyrun repens (L.) P. Beauv. Geo Others
Arrhenatherum kotschyi Boiss. Thr Ir.Tur
Boissiera squarrosa (Banks. et Sol.) Nevski. Thr Others
Bromus japanicus Thunb. Thr Others
Bromus sericeus Drobov. Thr Ir. Tur
Bromus sterilis L. Thr Ir.Tur
Bromus tomentellus L. Geo Ir. Tur- Med
Crypsis alopecuroides (Pill. et Mitterp.) Schrad. Thr Others
Gramineae Crypsis schoenoides (L.) Lam. Thr Others
Cynodon dactylon (L.) Pers. Ge others
Echinaria capitata (L.) Desf. Thr Others
Eremonpoa persica (Trin.) Rozhev. Thr Ir. Tur- Med
Heteranthelium piliferum (Banks. et Sol.) Hochst. Thr Ir.Tur- Med
Hordeum bulbosum L. Geo Others
Hordeum glaucum Steud. Thr Others
Hordeum marinum Thr Ir.Tur
Hordeum spontaneum C. Koch. Geo Others
Hordeum violaceum Thr Others
Lolium rigidum GaudIn. Thr Others
Milium pedicellare (Bornm.) Roshev ex Melderis. Thr Ir. Tur- Med
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Poa timoleontis Heldr. ex Boiss. Geo Others
Stipa barbata Desf. Geo Others
Taeniatherum crinatum (Schreb.) Nevski. Thr Others
Trachynia distachya (L.) Link Thr Others
Erodium cicutarium (L).L'her.ex Alton. Thr Ir. Tur- Med
Geranium rotundifolium L. Thr Others
Geranium tuberosum L. Geo Ir. Tur- Med
Hypericaceae Hypericum helianthemoides (Spach) Boiss. Geo Ir. Tur
Hypericum scabrum L. Geo Ir. Tur- Med
Iridaceae Croc_us haussknechtii Geo Ir. Tur- Med
Gladiolus segetum Ker — Gawl. Geo Ir. Tur- Med
Juglandaceae Fraxinus rotundifolia Thr Ir. Tur
Juncaceae Juncus maritimus Lam. Geo Others
Lamium album Geo Ir. Tur- Med
Lamium amplexicaule L. Thr Ir. Tur- Med
Marrubium astracanicum Jacq. Geo Others
Marrubium vulgare L. Geo Others
Mentha longifolia (L.) Hudson. Geo Others
Nepeta petraea Benth. Thr Ir-Tur
Phlomis kurdica Rech. f. Geo Ir.Tur
Labiatae Salvia palaestina Benth. Geo Ir.Tur- Med
Stachys benthamiana Boiss. Cam Ir.Tur
Stachys lavandulifolia Hand. - Mtz. Cam Ir. Tur
Stachys persepolitana Boiss. Thr Ir-Tur
Teucrium orientalis L. ssp. glocotrichum. Cam Ir.Tur- Med
Teucrium polium L. Cam Ir.Tur- Med
Thymus eriocalyx (Ronniger) Jalas. Cam Ir.Tur
Ziziphora capitata L. Thr Others
Astragalus adscendens Boiss. and Hauuskn. ex Boiss. Cam Ir.Tur- Med
Astragalus echatanus Bunge. Cam Ir. Tur
Astragalus gossypinus Fisher. Cam Ir.Tur
Astragalus sp . Cam Ir. Tur- Med
Coronilla scorpioides (L.) W.D.J. Koch. Thr Ir.Tur- Med
Hippocrepis bisiliqua Forssk. Thr Ir. Tur- Med
Lathyrus inconspicuous L. Thr Ir. Tur- Med
Leguminosae Lens culinaris Medicus. Thr Ir. Tur- Med
Medicago polymorpha L. Thr Ir. Tur- Med
Medicago rigidula (L.) All. Thr Ir. Tur- Med
Onobrychis melanotricha Boiss. Cam Ir.Tur
Trifolium tometosum L. Thr Ir.Tur- Med
Trigonella monspeliaca L. Thr Med
Vicia amphicarpa Lam. Thr Others
Vicia kotschyana Boiss. Geo Ir.Tur
Allium hirtifolium L Geo Ir.Tur
Allium jesdianus Geo Ir.Tur
Allium scabrum Geo Ir.Tur
Bellevalia glauca (Lindl.) Kunyh. Geo Others
Fritillaria imperialis Geo Ir.Tur
Liliaceae Fritillaria persica Geo Ir.Tur
Gagea gageoides (Zuss.) Vved Geo Others
Muscari comosum (L.) Miller. Geo Others
Ornithogalum brachystachys C. Koch. Geo Others
Scilla persica Geo Ir.Tur
Tulipa montana Geo Ir.Tur
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Loranthaceae Loranthus grewinkii Pha Ir.Tur
Malvaceae Alcea digitata (Boiss.) Alef. Hem Ir. Tur
Papaveraceae Papaver argemon L. Thr Others
Papaver rhoeas L. Thr Others
Plantaginaceae Plantago bellardi All. Thr Ir. Tur- Med
Plumbaginaceae | Acantholimon bromifolium Boiss. Cam Ir. Tur
Polygonaceae Polygonum aviculare L. Thr Ir. Tur- Med
Ceratocephalus falcate (L.) Pers. Thr Ir.Tur- Med
Ficaria kochii (Ledeb.) Iranshadr and Rech. f. Geo Ir.Tur
Ranunculaceae Ranunculus arvensis L. Geo Ir.Tur- Med
Ranunculus oxyspermus Willd. Geo Ir. Tur- Med
Thalictrum sultanabadense Stapf. Geo Ir.Tur-Med
Rhamnaceae Rhamnus pallasii Fisch. et Mey. Pha Ir.Tur
Amygdalus haussknechtii (C.K. Schneider) Bornm. Pha Ir.Tur
Cerasus brachypetala Boiss. Pha Ir. Tur
Cerasus microcarpa (C.A. Mey) Boiss. Pha Ir. Tur
Rosaceae Cotoneaster morL_JIus Pojark. Pha Ir. Tur
Crataegus meyeri A. Pojark. Pha Ir.Tur
Crateagus atrosanguinea Ph Others
Pyrus syriaca Boiss. Pha Ir. Tur
Rosa elymaitica Boiss. and Hausskn. Pha Ir. Tur
Callipeltis cucullaria (L.) Stev. Thr Ir. Tur
Galium humifusum Bieb. Cam Others
Galium kurdicum Boiss. Cam Ir. Tur
Rubiaceae Galium parisiense L. Thr Med
Galium setaceum Lam. Thr Others
Galium verum Thr Med
Sherardia arvensis L. Thr Med
Salicaceae Salix acmophylla Boiss. Pha Ir.Tur- Med
Linaria kurdica Thr Others
Serophulariaceae Scrophularia nervosa Be_nth. Geo Ir. Tur
Veronica anagalis-aguatica. Helo Others
Veronica orietalis L. Cam Ir.Tur- Med
Thymelaceae Daphne mucronata Royle. Pha Others
Thymelaea mosopotamica Thr Ir.Tur
Bunium luristanicum Rech. f. Geo Ir.Tur
Eryngium creticum Lam. Hem Ir. Tur- Med
Falcaria vulgaris Bernh. Hem othres
. angulata angulate (Schlecht) Boiss. Geo Ir. Tur
Umbelliferae Pimpinella barbata (DC.) Boiss. Thr Ir. Tur
Scandix-pectin veneris Thr Others
Smyrnium cordifolium Boiss. Hem Ir.Tur
Torilis leptophylla (L.) Reichenb. Thr Others
Turgenia latifolia (L.) Hoffm Thr Ir. Tur- Med
Valerianaceae Valerianella vesicaria (L.) Moench. Thr Ir. Tur- Med
Violaceae Viola modesta Fenzl Thr Ir.Tur- Med

5 S =0l dr-Tur= 1,5 -0l ) Pha= b, 56 Hem= ci oS o Cam= b 5ls Geo= =3 Thr=c.s, 5)

(Others= _alS e a3l i 5 4 Med= glail z e dr.Tur-med= glal 20
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Table 3. Names of Species in danger in Hashtad Pahloo forest.

e ol o3l st o bolies Cuns s
Scientific name Family Endangered status
Myosotis koelzii H. Riedl. Aceraceae DD
Dianthus austroiranicus Caryophyllaceae LR
Cirsium bracteatum Compositae LR
Rosullaria elymatica (Bioss&Hausskn.)Berger Crassulaceae DD
Cousinia khorramabadensis Bornm. Compositae LR
Sameraria stylophora (JAUB. & SPACH.) Boiss . Cruciferae LR
Fraxinus rotundifolius sub sp. Persica Juglandaceae LR
Amygdalus haussknechtii. (C. K. Schneider) Bornm. Rosaceae LR
Galium kurdicum Boiss Rubiaceae DD
Bonium luristanicum Rech. f. Umbelliferae DD
Eryngium creticum Lam. Umbelliferae DD
Stachys perspolitana Boiss Labiatae LR
Allium hirtifolium L Liliaceae EN
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Abstract
Background and objectives: Zagross forests as the most extensive part of forests
of Iran, retain important plant diversity. Vegetation knowledge is the base for
ecological studies, management, and plant species conservation. Many diverse
methods in vegetation studies have been proposed, based on the aims of study,
kinds of vegetation, phonologic and taxonomic constraints, and financial and
administrative possibility, which surveying is the most common. This study aimed
to investigate the ability of modified multiscale Whittaker plots with random
distribution in different vegetation types, in determining floristic composition.
Materials and methods: In this study, floristic composition of Hashtad Pahloo
forest catchment (8072 ha), contrary to common floristic studies, have been studied
by sampling method using 21, 250 m* Wittaker multiscale plots. Sampling plots
were distributed randomly in four distinct vegetation types including pure oak type
(Quercus brantii Lindl.), Mixed oak and Acer (Quercus brantii Lindl., Acer
monspessulanum L.), Shrubs and cushion plants (Daphne mucronata Royle,
Cotoneaster morulus Pojark), and Mountain grasslands (Ferulago angulata Boiss.,
Tanacetum polycephalum Sch. Bip) types. Collected plants species were identified
using authentic references and their life forms were determined based on Raunkier
classification. Also Chorological study were performed based on Zohari eco
regional division. IUCN classification and red data book of Iran were used to
define Conservative situation of plant species.
Results: Results show that there are 211 species belong to 166 genus and 46
families in this landscape. Compositeae with 28 species (13.27%) were the biggest
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family. Irano-Toranian with 80 species (37.91%) and Mediterranean with 55
species (26.6%) were the most common chorologic types in this area. The most
important life forms were Therophytes 88 species (43.9%), Geophytes 43 species
(21.43%), Chamaephytes 25 species (13.2%), Hemicryptophytes 18 species
(9.57%) and Phanerophytes 15 species (8.1%).

Conclusion: Comparison of the results of this study with earlier floristic study
recently performed in this landscape revealed that random distribution of sampling
plots in different vegetation types is able to identify common plant species while it
needs less time and cost.

Keywords: Whittaker multi-scale plots, Zagross forests, Floristic study
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