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Abstract

The vegetation structures of Fagus orientalis forests in Iran and F. crenata forests at Tambara,
Japan, were compared. On the physiognomy and the biomass structure, two {ypes were observed in
the Iranian beech forests. Type 1 had a tree layer of 10—20 m in height, with a dense cover of a
deciduous shrub (Vaccinium arctostaphylos) . Type 2 had two tree layers : an upper layer {30—50
m}, and a lower layer (12—22m). At Tambara, there was only one tree layer {10—20 m), with
a dense cover of evergreen shrubs(Sase spp.). On the life form structure, the beech forests in Iran
were rich in hemicryptophytes, while those at Tambara were rich in phanerophytes. Phytosociologi-
cally, the beech forests in Tran came under two associations; the Arctostaphylo-Fagetum associa-
tion (Type 1), and the Rusco-Fagetum association (Type 2) with three subassociations. The beech
forests at Tambara came under the Saso kurilensis-Fagetum crenatae association with two subas-
sociations, In both the beech forests of Iran and Tambara, Ericaceae were found only on the drier
sites, and ferns on the wetter sites. The relationships between edaphical condition and fleristic
composition were similar in both countries.
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k)
structure.

During the last 50 years, there has been a
40% decrease in forest area in Iran; a number
of Iranian beech (Fagus orientalis) forests have
been destroyed. As regards the regeneration of
Iranian beech forests, Akbarinia and Hukusima
(1995) reported the regeneration process after
cutting. However, no detailed phytosociological
analysis has previously been carried out. There-
fore it has become especially urgent to describe
in detail floristic composition and regeneration
of Iranian beech forests. On the other hand, in
Japan, Fagus crenate forests have been ana-
lyzed using a phytosociological approach (Sasaki
1964 : Hukusima 1982; Hukusima and Ker-
shaw 1988; Miyvawaki 1981, 1982, 1986;
Takeda and Ikuta 1986 ; Hukusima et al. 1994,

1995 etc. ), and a regeneration approach (Naka-
shizuka and Numata 1982; Yamamoto 1989;
Akbarinia et ol. 1993; Kogasaka et al. 1993
etc. ). These studies provide a useful basis of
comparison between Iranian beech forests and
Japanese beech forests. In this study, as part of
an overall comparison of the beech forests in
Iran and in Japan, we analyzed the vegetation
structure of the Fagus orientalis forests on the
Arborz mountains in Iran and the Fagus crenata
forests at Tambara, Japan. The beech forests at
Tambara have been studied by the same authors
(Akbarinia et al. 1993 ; Kogasaka et al. 1993;
Hukusima et al. 1994), therefore the vegetation
data collected there could be used in the com-
parative study. Biomass structure, vegetation
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Fig. 1. Study areas . (A) climatic diagram of some locations on the Caspian Sea side, and four areas on the

northern slopes of the Alborz range in Iran; (B)

the same features at Tambara, Japan. In the climatic

graphs, higher solid areas show months with precipitation above 100 mm, vertically hatched areas show
humidity, lower solid areas show the cold season and dotted areas show the relative drought season.
Numbers above the climatic graphs are the mean annual temperature and the mean annual precipitation.

physiognomy, life form structure and floristic
structure were analyzed in Iran and at Tambara,
based on the approaches of Mueller-Dombois
and Ellenberg (1974).

Investigation Areas

The Iranian beech (Fagus orientalis) is distrib-
uted along a 600km extension of the Caspian
Sea coast on the Alborz mountains in Iran (Fig.
1A). The climax beech forests are found from
900m up to 1800m a.sl. in Gilan Prefecture,
and from 900 m up to 2200 m a.s.l. in central
Mazandaran Prefecture. Four sites, Chalus, Sari
and Gorgan in Mazandaran Pref,, and Asalem in
Gilan Pref., were chosen for this study. We also
studied the Japanese beech (Fagus crenata) for-

ests at Tambara highland in Gunma Prefecture
in central Honshu (Fig. 1B), The climax beech
forests are found from 1000 m up to 1500 m a.s.l.
Figure 1 shows climatic conditions using the
technique of Walter et al. (1975). The distribu-
tion of rainfall is comparatively different be-
tween the two sites. The Tambara site is wet
during the whole year, while in Iran, rainfall is
higher in the west, but lower in the east and is
characterized by a drought season.

Method
The present study follows the methodology of
Braun-Blanquet (1964). Forty-six stands in the
four beech forests from the western part of Gilan
Prefecture to the eastern part of Mazandaran
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Fig. 2. Layer diagrams of (A) Fagus orientalis forests (Type 1, average of 7 stands, and Type 2, average of
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39 stands) in Iran, and (B) Fagus crenata forests (average of 41 stands) at Tambara, Japan.

Prefecture in Iran, and 41 stands were selected
at Tambara, Japan. Phytosociological data were
treated following Ellenberg (1956) and summa-
rized into synthesis tables by tabular compari-
son.

Results

Vegetation physiognomy and biomass structure

On the vegetation physiognomy, two types of
beech forest were found in Iran. Type 1 was
characterized by having low tree heights (10—20



AR - SYERRRR

FABHRELI-2F

1995 12 A

m) with a dense shrub cover, while Type 2 had
tall trees, 30—50m in height, and no shrub
cover. At Tambara, the Fogus crenata trees
formed a dense, rounded canopy with a height of
10—20 m. The well-developed dense shrub layer
was characterized by three Sasa spp. Biomass
structure is related to the spacing and the
height of plants forming the matrix of the vege-
tation cover in each layer (Mueller-Dombois and
Ellenberg 1974). Figure 2 shows the layer dia-
gram of the two types of Iranian beech forests
and the beech forest at Tambara.

In Iran, the Type 1 forests were dominated by
a tree layer of Fagus orientalis with a 70% to
85% cover, while the subtree layer had a lower
cover (80%). ;
arctostaphylos the shrub layer in the Type 1 was
higher in cover (60%) than the Type 2, which
had no shrub species, but was characterized by a

Due to the presence of Vaccinium

low cover of tree saplings. The Type 2 forests,
with tree species such as F. orientalis, Carpinus
betulus, Acer velutinum, A. laetum, Quercus cas-
taneifolia, Ulmus glabra, Tilia begoniifolic and
Fraxinus coriariea, had a cover of more than
85% in the upper layer. Species such as Sorbus
torminalis, Crataegus ambigua, Mespilus ger-
manica, Prunus caspica and P. avium had a 15%
cover in the lower layer. The subtree and shrub
layers had a very low cover of 20% and 15%, re-
spectively, while the herb layer had a high cover
of 45%.

At Tambara, the dominant species, F. crenata,
was accompanied by Aesculus turbinate and
Magnolia obovate, which together comprised a
cover of more than 85%. The subtree layer, with
a cover of more than 25%, contained Acer japoni-
cum, and A. palmatum var. matsumurae. The
shrub layer was dominated by Sasa spp., namely
Sasa kurilensis, S. senanensis and S. palmatum,
with other well developed evergreen shrubs in-
cluding Ilex crenata var. paludosa and I leuco-
clada. These shrubs had a cover of more than
75%. The herb layer comprised of many species
including Peracarpe carnosa var. circaeoides,
Trilium smallii and Rubus pectinellus. At 15%
the cover of this layer was lower than that of the
shrub layer.

Life form structure
The life forms of all the plant species in beech

forests of both countries were determined using
Raunkiaer life form (Raunkiaer 1934) with re-
vised subdivision from Ellenberg and Mueller-
Dombois (1967) , and then further subdivided by
Suzuki and Arakane (1968). Applying the
Raunkiger life form, the predominant vascular
plants were hemicryptophytes in the Iranian
beech forests with 61% distribution, while the
other life forms had a comparatively lower per-
centage distribution(Table 1), Therophytes were
present only in the Iranian beech forests. At
Tambara, nanophanerophytes had the highest
percentage distribution of all life forms (33%) ,
and phanerophytes and hemicryptophytes had
31% and 20% distributions, respectively. Using
the approach of Suzuki and Arakane(1968) , sca-
pose hemicryptophytes (HSC) had the highest
presence {45 species) in Iran, followed by the de-
ciduous broad-leaved trees (DML) with 16 spe-
cies (Table 1). At Tambara, the 32 species of de-
ciduous broad-leaved trees {DML) had the high-
est number of species among all life forms, this
was followed by deciduous broad-leaved shrubs
(DNL).
Floristic structure

The Iranian beech forests were composed of 52
families, 85 genera and 106 species (Table 2).
There were 26 families (50%), and 16 genera
(19%), with taxa common to the beech forests
at Tambara, but no common species. Phytosoci-
ologically, the Iranian beech forests were identi-
fied as two associations (Table 3): Arctostaphylo-
Fagetum (Habibi 1984).:§nd : Rusco-Fagetum
(Habibi 1984} . The Arctostaphylo-Fagetum asso-
ciation was distributed on acidic soils on dry
ridges in a small part of Gilan Prefecture. Four
character species were identified including Vac-
cinium arctostaphylos which was the calcifugous
species with the highest cover. The Type 1 beech
forests belonged to this association. The Rusco-
Fagetum association was distributed on calcare-
ous soils in a broad area of the Alborz moun-
tains with 6 widely distributed character species.
The Type 2 beech forests belonged to this asso-
ciation. The Rusco-Fagétlim association was sub-
divided into the following three subassociations
{Table 3) : Typicum {Il[-A), Luzuletosum (Il
-B) and Matteuccietosum (I-C). The Typical
subassociation was found in drier climates, espe-
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Table 1. Raunkiaer life forms (1934) and revised subdivision from Suzuki and Arakane (1968).
Number of species in each life form of Fagus orientalis forests in Iran and
Fagus crenata forests at Tambara, Japan

Raunkiaer Suzuki & Arakane Number of species
life form life form Symhbol  Iran Tambara
Evergreen broad-leaved tree EML 0 0
Phanerophyte (P) Deciduous broad-leaved tree DML 16 32
__________ Evergreen needle-leaved tree  ____EMA 0 1
T Evergreen needle-leaved shrub ENA 0 1
Evergreen broad-leaved shrub ENL 2 5
Deciduous broad-leaved shrub DNL 2 15
Semi-evergreen broad-leaved shrub SNL 0 0
Nanophanerophyte (NP) Semi-evergreen graminoid leaved shrub ~ SNG 0 0
Evergreen graminoid leaved shrub ENG 0 3
Evergreen liana EL 1 2
Deciduous liana DL 1 9
__________ Semi-evergreenligna _ _____SL__ 1 0
T Reptant chamaephyte CHR 0 )
Frutescent chamaephyte CHF 0 1
Chamaephyte (CH) Sclerophyllous chamaephyte CHS 0 0
_____________ Herbaceous chamaephyte ______CHV 0 _ 1
Seapose hemicryptophyte HSC 45 7
] Climber hemicryptophyte HSD 2 1
Hemicryptophyte () Caespitose hemicryptophyte ' HC 3
_____________ Rosette hemicryptophyte _____HR__ 10 10
Rhizome-geophyte GR 10 11
Root-budding geophyte GRD 1 1
Geophyte (G) Bulbose geophyte GB 2 1
_____________ Parasitegeophyte __________GP__ 1 __ 1
_Therophyte (TH) ___ Therophyte  ____________TH__ 8___0
Epiphyte (E) Epiphyte E 1 1
Total 106 106

Table 2. Number of families, genera and species of
Fagus orientalis forests in Iran and Fegus
crenata forests at Tambara, Japan,
and their common taxa

Family Genus Species

Iran 52 85 106
Japan (Tambara) 48 72 106
Common taxa 26 16 0

cially at the highest altitude in Mazandaran
Prefecture. The Luzuletosum subassociation had
three variants : the Typical variant ( I -B-a) was
distributed mainly on the flat sites in the cen-
tral part of the Arborz mountains from 1300 m
up t0 1500 m a.s.).; the Tilia begoniifolia vari-
ant {I-B-b) was present mainly on the steep
northeastern slopes in Gilan Prefecture; the

Festuce ovina variant (1 -B-c¢) was distributed

both to the west of Gilan at low altitude (650
820m a.sl.), and to the east of Mazandaran at
high altitude(above 1900 m a.s.l. ). In the distri-
bution areas of this variant in Gilan, and only
en the southeastern slopes, Quercus castaneifo-
lin and Fogus orientalis were always co-
dominant species. The Matteuccietosum subasso-
ciation was found only on the wetter sites in Gi-
lan Prefecture. Here Matieuccia struthiopteris,
along with Athyrium filix-femina and. Dryopteris
filix-mas, were the dominant species of the for-
est floor, o

The beech forests at Tambara were identified
as an association of Saso kurilensis-Fagetum
crenatae(Suzuki 1949) . This was subdivided into
two subassociations {Table 4) Aesculetosum
(1-A) and Typicum { I -B) . The Aesculetosum
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Table 3. Sythesis table of Fagus orientalis forests HSC Fragaria vesca mIvimi1
in Iran : HR  Primula heferochroma IT+V 4
[ Arctostaphy lo-Fagetupl ?‘Ssodation HSC Geranium robertianum ITnHIome
I Ruscq-Fagetum association DML Sorbus torminalis VIIDIIG4
A Typical subassociation
B Luzuletosum subassociation TH  Poo bulbosa vomir -
a  Typical variant HSC Lathyrus vernus Irmimim:z2
b Tilia begoniifolia variant HR Violu sylvatica 1 1001 ¢2
c Festuca ovina variant GR  Polygonatum orientale ow-1-
C Matteuccietosum subassociation HSC Geranium sylvaticum - I -
Association I 1 HSC Asperula odorata VviIino+-
Subassociation A B C DML Euonymus veluting ym-+ -
Variant abe DML Prunus caspica - IO+ -
Number of stands 7 71014 4 4 ENL Rhuscus hyrcanum Irm-n-
Average of component species 26 19 29 28 28 29 HSC Nepeta cataria m. -1
Life form Species name HSC Arenaria marginata ¥ -+
Character species of Arctostaphylo-Fagetum HSC Solidego virgauren I - 02
DNL Vaccinium arctostaphylos Vi -« < HSD Cynenchum vincetoxicum . -3
E Polypodium vulgare vi- -+ - - TH  Poao annuea -1 -0 2
HSC Umbelliferae sp. i HSC Saussurea alpina I «- - 11
GR  Petasites officinalis m HSC Circaea lutetiana I - 11
DML Sorbus aucuparic mj - HSC Epilobium hirsutum I L
Character species of Rusco-Fagetum DNL Daphne aengustifolia mrI -n-
DML Acer velutinum I[IMVYVy 21 DML Mespifus germanica < I+ - 4
HSC Solanum hieseriizkii Ivya3as3 GB  Orchis palustris - -+ -
GR  Athyrium filix-femina IID IV - 4 HSC Prunella vulgaris AL R R 3
DML Ulmus glabra Sl VI o4 DML Alnus subcordata - - -1
HSC Euphorbia amygdaloides I\ g ¥i1 - 3 GB  Tamus communis ;Lo
DML Quercus castaneifolic (I nI4 - HR  Asplenium trichomanes il D
Differential species of Luzuletosum HSC Urtica dioica -1 -+ 1
SL  Rubus prsicus m VY44 HR  Phyllitis scoloropendrium - I -
HC  Festuca drymeia W IV 23 HSC Lamium album CORRT | B
HSC Sanicula europaea I [NV - 2 HSC Cirsium oleraceum IrIr . -1
HR  Luzula foresiri m-|Vvi1as HSC Ixeris stolonifera 1 +
EL  Hedera helix I -|I V3 HC  Gramineae sp. : + 2
DML Prunus avium - |l E1 HC  Carex sylvatice <o+ -1
HSC Epimedium pinattum |+ 0 3 HSC Saussurea alping v. macrophylla « - + 1
HSC Vincetoxicum nigrum mao- HC  Hordeum vulgare -+ - -
Differential species of Tillia begoniifolia variant HSC Salvia pratensis R
DML Tilia begoniifolic I - |V . GP  Orobanche minor I -+ -
HR  Polystichum setiferum o - -f(mf- 1 HSC Sedum stoloniferum I . e e
HSC Campanula persicifolic I i} : HSC Mercurialis perennis . I -
Differential species of Festuca ovina variant HSC Atropa belladonna LI B
DML Crataegus ambigua - I 3 DML Fraxinus coriarica + 2
HC  Festuca oving - I 3 HSC Actinostemma sp. r -
HC  Dactyilis glomerata 3 HSC Rumex nepalensis I |
HSC Lathyrus pratensis .o 3 HSC Pilea fontana <+
Differential species of Matteuccietosum GR  Epipogium aphylium c+ -
GR  Matteuccia struthiopteris N ENL Hex hyrcana L
TH  Impatiens noli-tangere N K HSC Centaurea sp. - 4
GR  Petasites albus N K] HR  Asplenium adiantum RS
Character species of higher rank of vegetation unils and companions HSC Cirsium lanceolatum B
DML Fegus orientalis VVVY 4 4 HSC Lanthyrus montanus -+
DML Carpinus betulus NVVY V32 HSC Ranunculus arvensis E AR
HSC Galium odoratum VVVvVy . 4 HC  Avena fatua -
HR  Viole odorata VNFVV 33 HSC Scrophularia nodosa I
HC  Carex maximum VIVVa4?2 GR  Thelyptris palustris I
HSD Vicia cracca VNEFVZ2S3 HSC Malve rotundifolia I
HC  Hypericum androsaemum FINFV44 GRD Paeonic corallina I
HSC Salvia glutinosa FVIN -4 HSC Arabis caucasica I
DML Acer laetum 0IIKFYV4z2 GR  Pyrola secunda r - « - -
HR  Dryopteris filix-muas mmyvuy+ 4 HSC Trifolium pratense |
HSC Stachys sylvatica I1 VIFG41 GB  Cyelamen elegans LR S
GR  Epipactis ¢f. leptochile IMNVIZ23 HSC Bupleurum falcatum .
HSC Arabis hirsuta VV+N - 3 GR  Pyrola rotundifolia

++
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Table 4. Synthesis table of Fagus crenata forests at DL Tripterygium regelii + I 11

. T_ambara, Japan L. DML Fagus crenata VY4V

I Saso kurilensis-Fagetum crenatae association DNL Lindera umbellata v. membranaces VV a4y
Aesculetosum subassociation '

a Typical variant DL Rhus ambigue VY4V

b Viburnum furcatum variant ENG Sasa kurilensis VV 4y

B rl;,yp']%‘;aﬁli:e‘:llbgaszs'in:iition DML Acanthopanax sciadophylloides MV 4V

; A . DL  Hydrangea petiolaris Vivsl

b Thujopsis dolabrata variant DML Acer palmatum v. matsumurae VI2

Asgsociation I GP  Monotropastrum globosum mwoa1im

Subassociation A B DML Magnolia obovate I I 31

Variant abaktb HR  Struthiopteris nipponice + 111

Number of stands 17 9 4 11 DML Pterocarya rhoifolia I 111

Average of component species 24 31 27 34 DNL  Euonymus alatus f. ciliato-dentatus I1 T1TI

Life form Species name DML Tilia japonica +1 -+
Ditferential species of Aesculetosum DL Actinidia arguta I1 +

DML Aesculus turbinata YV 1 DL Celastrus orbiculatus I1 I

HR  Dryopieris crassirhizoma VIV . GR  Paris teiraphylla 11 I

DML Acer nipponicum VI GR  Smilacina hondoensis I | +

HSC Peracarpa carnosa V. circaeoides [V 1I . DML Acer argutum Innm1i-

GR  Trillium smallii V1 + DNL Euonymus oxyphyllus o -+

HSC Stellaric diversiflora I 1 . DML Kalopanax pictus L1+

HSC Galium trifloriforme 1 DML Corylus sieboldiana 110

GR  Diplazium squamigerum I/t HR  Arachniodes standishii +1 - -

DML Sambucus sieboldiana mI DML Phellodendron amurense + 1 .

DNL Hydrangea macrophylla v. megacarpe |1 - DNL Ilex geniculata v. glabra + - +

DNL Rubus pectinellus Ul HSC Parax japonicus I 1 .
Differential species of Viburnum furcatum variant DML Betule ermaenii 1 +

DML Viburnum furcatum V|4V HR  Osmundg cinnamomea v, fokiensis 1 -1

HR  Arachniodes mutica - m4 ¥ GRD  Asarum sieboldii Iz -

ENL IHex crenata v. paludosa + V|2 Vv DML Quercus mongolica v. crispuia <11

DML Rhus trichocarpa -ms v DNL Viburnum wrightii 11

EML Daphniphyllum macropodum v, humile + |11 (2 ¥ DML Sorbus alnifolie 11

DML Hydrangea paniculata |2 m DNL Vaecinium japonicum -1 I

DML Acer sieboldianum * <03 I HC  Carex foliosissima nnmns: -

HC  Carex morrowii v. femnolepis Ij1 1 DML Sorbus commixta -1 10

DML Acer micranthum AR HR  Plagiogyria matsumureana 1 21
Differential species of Thujopsis dolabrate variant HSD 7Tripterospermum japonicum I 110

EMA Thujopsis dolabrata - L -V HR  Dryopteris sabuei <2+

CHF Lycopodium serratum -1 - | E Lepisorus ussuriensis v. distans + - -

DNL Viburnum urceolatum v. procumbens - 1 - |V GB  Ariscema robustum + -

DNL Leucothoe grayana v. oblongifolia RIS GR  Leptogramma mollissima + -

ENL [Ilex sugerokii v. brevipedunculate < |V DML Cornus controversa + -

DNL Vaccinium hirtum Syl DL Clematis japonica + -

EL  Mitchella undulate EEREE B GR  Smilacina japonica + -

ENG Sasa senanensis onw - HSC  Laportea bulbifera + -

DNL Euonymus macropierus ni-|n HR  Polystichum tripteron + -

DNL Ligustrum tschonoskii ¥ |1 HSC Polygonum cuspidatum I -

DML Acer mono v. mayrii VNV - |¥ DL Vilis coignetiae r -

DNL Rhododendron albrechtii v s L GR  Muaianthemum dilatatum -1
Character species of association and higher rank of GR  Smilacina yescensis [
vegetation units and companions HSC Galium japonicum I

HC  Carex dolichostachya v. glaberrima V V 2 1 GR  Strepfopus streptopoides v. japonicus 1

HR  Dryopteris expansa VKV 1+ DML Symplocos sawafutagt I -

ENA Cephalotaxus harringtoniav.nene 1 V 2 - DML Fraxinus mandshurica v. japorica 1

DL Schizophragma hydrangeoides 1INV 3+ DML Acer diabolicum 1

ENG Sasa palmata mroe - GR  Athyrium yokoscense 2 -

DML Acer japoricum my sy DL Smilax sieboldii L

ENL Skimmic japonica v. infermedia f. repens I v4y HR  Osmunda japonica +

ENL llex leucoclada I Vay DNL Daphne kamtschatice v. jezoensis +

DML Fraxinus lanuginosa 1INV 4V GR  Pyrola juponica +

DML Magnolia salicifolia Imay HR  Hoste albo-marginate +

DML Prunus grayana I N 2NV CHV  Lycopodium obscurum +

DML Clethra barbinervis 1 F3VN DNL Tripetaleia paniculata 1

DML Acer rufinerve +~ 1 2 W
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subassociation was found on the wetter sites.
The differential species of this subassociation
contained two fern species, Dryopteris crassirhi-
zome and Diplazium squamigerum. Aesculeto-
sum subassociation had two variants as follows :
the Typical variant (1-A-a) was found on the
flat summit areas, while the Viburnum furcatum

variant { [ ~A-b) was found on the gentle slopes.

The Typical subassociation alse had two vari-
ants: the Typical variant { I1-B-a) was distrib-
uted mainly on the middle part of the slopes;
the Thujopsis dolabrata variant (I-B-b), with
some dry indicator species (Rhododendron al-
brechtii, Euonymus macropterus, Vaccinium hir-
tum), was distributed on the ridge and the con-
vex site around the moor.

Discussion

Physiognomically, the Iranian beech forests
were composed of the types. The
Arctostaphylo-Fagetum association (Type 1) had
low tree height(20 m) , with similar physiognomy
and biomass structure to the beech forests at
Tambara. The Rusco-Fagetum association (Type
2) had trees above 40 m in height. The Iranian
heech forests, studied by Akbarinia and
Hulkusima (1995} in terms of regeneration proe-
ess, belong to Type 2. According to Peters (1992)
European beech {Fagus sylvatica) forests and
American beech (Fagus grandifolia) forests have
tall trees, 3¢—42 m and 35—40m in height, re-
spectively. The Type 2 forests seem to be similar
to these European and American beech forests,
Most areas of beech forest in Iran belong to
Type 2, with a very thin cover of shrubs and a
thick cover of herbs. The comparatively lower
abundance of herbs in Type 1, and in the beech
forests at Tambara, may be the result of critical
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light conditions under the dense shrub layer.
The percentage distribution of hemicrypto-
phytes in the Iranian beech forests was much
higher than that at Tambara (Table 1). Among
hemicryptophytes, the number of species of sca-
pose hemicryptophytes (HSC) in the Iranian
beech forests was at least six times that of the
beech forests at Tambara. At the highest per-
centage distribution of hemicryptophytes, the
life form structure of the Iranian beech forests
are more similar to that reported for European

*

beech forests by Raunkiaer (1934) and Ellenberg
{1988}, Furthermore,
leaved shrubs (ENG) such as Sase do not occur
in the Iranian beech forests (Table 1). The life
form structure of the Iranian beech forests may

evergreen graminoide

be more similar to Japanese beech forests with-
out Sasa reported by Sasaki (1964), Miyawaki
(1981, 1982, 1986) , Takeda and Ikuta{1986)and
Hukusima et . (1995), than those with Sase.

The beech forests in Iran and those at Tam-
bara both had the same number of species (106
species). This number indicates higher species
diversity in the smaller Tambara area than in
the Iranian beech forests. In addition, the beech
forests at Tambara had two times as many
phanerophytes as those in Iran. As regards the
phanerophytes the Aceraceae had the highest
number of species (8 species) at Tambara, and
one species in the nanophanerophytes. According
to Hotta (1974), the Aceraceae is a companion
family of beech species in the Northern Hemi-
sphere, with many species distributed in East
Agia. The Iranian beech forests had only two
species in this family, Acer velutinum and A.
laetum. These two species are also characteristic
of European beech forests (Jahn 1991).

There are many common species in the tree
layer of the [ranian and European beech forests.
In the tree layer, these species include Carpinus
betulus, Ulmus glabra, and Sorbus torminalis.
In the herb layer, common species include
Lathyrus vernus, Geranium sylvaticum, Poa bul-
bosa, P. annua, Euphorbie amygdaloides, Peta-
sites albus and Impatiens noli-tangere. Twenty
two of the herb species of the Iranian heech for-
ests are also distributed in Japan, but they are
found on open areas or around paddy fields. Of
these, 14 species including Festuca ovina, Poa
annue and Geranium robertionum are native,
and 8 species including Dactylis glomerata and
Trifolium pratense were introduced to Japan
(Ohwi and Kitagawa 1992 ; Nakaike 1992}, Fes-
tieca ovina and Poa annua are widely distributed
in the cool temperate zones of the Northern
Hemisphere, In Iran, the non-existence of Sasa
and the effect of cattle grazing may enable these
common species to grow in the beech forests.

In both the beech forests of Iran and Tambara,
some families were associated with beech on
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drier sites (Tables 3, 4). For instance, two spe-
cies of Ericaceae were found in the Thujopsis do-
labrata variant of the Typical subassociation at
Tambara, and one species was found in the
Arctostaphylo-Fagetum association in Iran. Also
the ferns in both beech forests were present on
wetter sites; two species in the Arctostaphylo-
Fagetum subassociation at Tambara, and one
species in the Matteuccietosum variant. Thus
the relationships between edaphic condition and
floristic composition in the beech forests were
similar in both countries.

It can be concluded that the Iranian beech for-
ests have strong similarities to the European
beech forests in terms of the life form structure
and the floristic structure. In particular, the tree
heights are similar in the Type 2 beech forests
and the European beech forests. The Type 1
beech forests in Iran, however, show some simi-
larities to the beech forests at Tambara, Japan,
due to the low tree heights and the presence of
dense shrub cover. At Tambara and at the other
beech forests of Japan, Sasa plays an important
inhibiting role in forest regeneration of beech
(Nakaghizuka 1988; Akbarinia et al. 1993),
Vaceinium arctostaphylos«possibly has a similar
effect in the Type 1 beech forests in Iran. Fur-
ther studies will be necessary to ascertain the
extent of an inhibiting role of this species.
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