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Floristic study of the pure beech (Fagus orientalis Lipsky) stands in
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Abstract. Hyrcanian forests in northern Iran have important tree and shrub elements of Euro-Siberian and rare forest
communities, among them beech community widely covers the mountainous forests from Western to Eastern (Gorgan)
Hyrcanian region. In order to identify the floristic characteristics and affecting factors on the species richness in pure
beech stands in Eastern Guilan, using systematic-random method 54 plots were recorded. A total of 111 plant species
belonging to 84 genera and 44 families were identified, with Orchidaceae having 9 species and genus Carex with 6
species being the largest family and genus, respectively. The highest frequency inter-species is Galium odoratum, an
understory herb species forming communities in different areas of beech forests in Hyrcanian region. Since the studied
region is forest and mountainous, hemicryptophytes and geophytes are the most life forms, respectively in these areas
and Euro-Siberian elements (with 30.6 %) form the highest frequency from a chorological point of view. Also, the size
of the microrelief and percentage of tree cover create different ecological conditions in plots such as moisture retention
and change in the amount of incoming light into the plots, which are the most influential factors on species richness of
these areas.
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Fig. 1. Location of the studied beech stands in eastern Guilan.
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Fig. 2. Climatic curves of two stations near the studied areas.
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Table 1. Checklist of identified plant species accompanied with information of life form, chorology and percentage
frequency (Life form: C- chamaephyte, G- geophyte, H- hemicryptophyte, L- liana, P- phanerophyte, T- therophyte.
Chorology: CO- cosmopolitan, ES- Euro- Siberian, IT- Irano- Turanian, M- Mediterranean and PL- pluriregional).

Family

Apiaceae

Apocynaceae
Aquifoliaceae

Araceae

Asparagaceae

Aspleniaceae

Asteraceae

Berberidaceae

Betulaceae

Brassicaceae

Campanulaceae

Caryophyllaceae

Celasteraceae

Crassulaceae

Cyperaceae

Dioscoraceae

Dryopteridaceae

Species

Cervaria cervariifolia (C.A.Mey.) M. Pimen.
Hedera pastuchovii Woron. ex Grossh.
Laser trilobum (L.) Borkh.

Pimpinella affinis Ledeb.

Sanicula europaea L.

Vincetoxicum scandens Sommier & Levier
Ilex spinigera (Loes.) Loes.

Arum maculeatum L.

Polygonatum orientale Desf.

Ruscus hyrcanus Woron.

Asplenium adiantum-nigrum L.

Asplenium trichomanes L.

Asplenium scolopendrium (L.) Newm.
Lapsana communis L.

Prenanthes cacaliifolia (M.Bieb.) Beauverd
Serratula quinquefolia M.Bieb. ex Willd.
Berberis orthobotrys Bienert ex C.K.Schneider
Epimedium pinnatum Fisch.

Alnus subcordata C.A May.

Carpinus betulus L. var. betulus

Alliaria petiolata (M. B.) Cavara & Grande
Cardamine bulbifera (L.) Crantz

Cardamine impatiens L. var. pectinata (Pall.) Trautv.
Campanula odontosepala Boiss.

Moehringia trinervia (L.) Clairv.

Stellaria holostea L.

Euonymus latifolia (L.) Mill.

Sedum stoloniferum S.G.Gmel.

Carex digitata L.

Carex divulsa Stokes

Carex grioletii Roemer

Carex remota L. subsp. remota

Carex strigosa Huds.

Carex sylvatica Huds.

Dioscorea communis L.

Dryopteris affinis (Lowe) Fraser-Jenkins
Dryopteris caucasica (A. Braun) Fraser-Jenk. & Corley
Dryopteris filix-mas (L.) Schott

Polystichum aculeatum (L.) Roth

Life form

jus

T T T £ @K@K @@ ®=ET>£°T3 00-+d 399w DD =93 @oc

Chorology
ES, IT
ES
ES,M
ES, IT
PL
ES, M, IT
ES
ES
ES, M, IT
ES
PL
PL
PL
ES, IT
ES
ES, IT
ES, IT
ES
ES
ES
ES, M, IT
ES
ES,M
ES, IT
ES, IT
ES, IT
ES,M
ES
ES
ES, M, IT
ES,M
ES,M
ES
ES,M
ES, M, IT
ES
ES
ES
PL

%Frequency
12.96
1.85
1.85
1.85
33.33
5.56
44.44
1.85
2222
3.70
61.11
29.63
37.04
3.70
11.11
14.81
1.85
29.63
11.11
33.33
3.70

81.48
35.19
18.52
3.70
14.81
16.67
35.19
14.81
1.85
1.85
3.70
29.63
79.63
27.78
37.04
31.48
66.67
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Family

Ericaceae

Euphorbiaceae

Fabaceae

Fagaceae

Geraniaceae

Hypericaceae

Juncaceae

Lamiaceae

Malvaceae

Onagraceae

Orchidaceae

Paeoniaceae

Poaceae

Polygonaceae

Species

Polystichum braunii (Spenn.) Fée
Polystichum woronowii Fomin
Monotropa hypopitys L.
Vaccinium arctostaphylos L.
Euphorbia amygdaloides L.
Euphorbia squamosa Willd.
Mercurialis perennis L.

Lathyrus laxiflorus (Desf.) O.Kuntze
Lathyrus vernus (L.) Bernh.

Vicia crocea (Desf.) B.Fedtsch.

Vicia abbreviata Spreng.

Vicia tenuifolia subsp. variabilis (Freyn & Sint.) Dinsm.

Fagus orientalis Lipsky

Quercus castaneifolia C.A.Mey. subsp. castaneifolia
Geranium gracile Ledeb. ex Nordm.
Geranium robertianum L.

Hypericum androsaemum L.

Luzula forsteri (Smith) DC.

Clinopodium grandiflorum (L.) Kuntze
Clinopodium umbrosum (M.Bieb.) C.Koch
Lamium album L.

Prunella vulgaris L.

Salvia glutinosa L.

Scutellaria tournefortii Benth.

Tilia platyphyllos Scop. subsp. caucasica (Rupr.) Loria
Circaea lutetiana L.

Cephalanthera caucasica Kranzl.
Cephalanthera damasonium (Mill.) Druce
Cephalanthera longifolia (L.) Fritsch
Cephalanthera rubra (L.) L.C.Rich.
Epipactis helleborine (L.) Crantz
Epipactis microphylla (Ehrh.) Swartz
Epipactis persica (So6) Nannfeldt
Neottia nidus-avis (L.) L.C.Rich.
Platanthera bifolia (L.) L.C.Rich.
Paeonia wittmanniana Hartw. ex Lindl.
Bromus benekenii (Lange) Trimen
Dactylis glomerata L. subsp. glomerata
Elymus caucasicus (C. Koch) Tzvelev
Festuca drymeia Mert. & Koch

Melica uniflora Retz.

Poa nemoralis L.

Polygonum convolvulus L.

Rumex sanguineus L.

Life form

jus)

T 5 E K Z @K @D ZE o0 o000 0000 ae"o@Doo0zfzE@ oYY oED @Dz Z2Z 00w oxd

Chorology
PL
ES
CcO
ES
ES,M
ES, IT
ES,M
ES,M
ES
ES
ES
ES, IT
ES,M
ES, IT
ES
PL
ES, M, IT
PL
ES
PL
ES, IT
PL
ES, M, IT
ES
ES
ES, M, IT
ES
ES,M
PL
ES, M, IT
PL
ES,M
ES, IT
ES,M
PL
ES
ES, M, IT
PL
ES, IT
ES
ES, IT
ES, IT
PL
ES,M

%Frequency

7.41
18.52
20.37

1.85

20.37

1.85

33.33
22.22
48.15
70.37

3.70
1.85

100.00

14.81
3.70
5.56

48.15

33.33
5.56
44.44
62.96
9.26
33.33
3.70
1.85
12.96
12.96
9.26
14.81
7.41

22.22
22.22
11.11
37.04

1.85
1.85
1.85
1.85
72.22
3.70
40.74
1.85
3.70
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Family Species Life form Chorology %Frequency
Polypodiaceae Polypodium vulgare L. H PL 11.11
Cyclamen coum Miller subsp. caucasicum (K.Koch) O. Schwarz G ES 12.96
Primulaceae Primula heterochroma Stapf H ES, IT 75.93
Pteridaceae Pteris cretica L. H PL 1.85
Ranunculus brutius Ten. G ES,M 5.56
Ranunculaceae Ranunculus constantinopolitanus (DC.) d’'Urv. H ES, M, IT 1.85
Crataegus microphylla C.Koch P ES, M, IT 35.19
Fragaria vesca L. G ES, IT 61.11
Geum urbanum L. H ES, M, IT 7.41
Rosaceae Laurocerasus officinalis Roemer P ES,M 1.85
Mespilus germanica L. P ES, M, IT 9.26
Prunus divaricata Ledeb. subsp. divaricata P ES, M, IT 3.70
Rubus hirtus Waldst. & Kit. P ES 27.78
Sorbus torminalis (L.) Crantz P ES, M, IT 3.70
Cruciata laevipes Opiz H ES, IT 1.85
Rubiaceae Galium odoratum (L.) Scop. G PL 85.19
Galium rotundifolium L. G ES,M 29.63
Acer cappadocicum Gled. P ES, IT 1.85
Sapindaceae Acer velutinum Boiss. P ES 9.26
Scrophulariaceae  Scrophularia vernalis L. subsp. clausii (Bioss. & Buhse) Grau H ES, IT 3.70
Atropa acuminata Royle ex Miers G ES, IT 3.70
Solanaceae Solanum kieseritzkii C.A.Mey. C ES 25.93
Thymelaeaceae Daphne pontica L. P ES 3.70
Ulmaceae Ulmus glabra Hudson P ES 3.70
Viola alba Besser G ES, IT 35.19
Violaceae Viola caspia (Rupr.) Freyn G ES 68.52
Viola odorata L. G ES, M, IT 35.19
Woodsiaceae Athyrium filix-femina (L.) Roth H PL 27.78
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Fig. 3. The life form spectrum of plant species.
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Table 2. Pearson correlation matrix for species richness and ecological factors.
Species Microrelief  Altitude  Aspect Inclination % Litter % Stone % Gravel % Fine earth
richness
Species 303" -.158 .012 .096 -.163 127 472 .190
richness
Microrelief -.122 179 183 -.008 612 418 172
Altitude .020 .148 .076 -.252 -.667 3997
Aspect -.259 -.051 .100 .504 128
Inclination -.014 .048 579 .023
% Litter -575" -.675 .038
% Stone 577 -.059
% Gravel -.002
*. Correlation is significant at the 0.05 level % Fine earth
**, Correlation is significant at the 0.01 level
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Fig. 5. Relationship between A: microrelief and B: percentage of tree cover with species richness.
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