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Abstract
The phytosociological studies were performed for an identification of the indicator
fern the species of beech forests in the central Caspian Hyrcanian forests in Iran. For data
analysis the Braun-Blanquet method with Ellenberg table was used. The results show
that these beech forest have six associations; two sub associations and one variant. 12 fern
species exist in the study area out of which 6 are indicator species of beech vegetation
association. Pteridium aquilinum and Asplenium adianthum nigrum are indicator species of
the Fageto-Carpinetum association. Polystichum acleatum is an indicator species of the
Fagetum orientalis typical sub association. Polystichum ofilliricum is an indicator species of
the Fagetum orientalis lathyretosum sub association. Phyllitis scolopondrium and Asplenium
adianthum are indicator species of the Buxo-Fagetum association.
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INTRODUCTION
Ferns with a representation of 12,000 species in
the world today are a diverse, highly-evolved group
of plants, yet they retain many of the characteristics
that were present when plants first ventured out of
the sea and onto land over 400 million years ago.
They were the dominant form of vascular plants
until the mesozoic period (the age of the Dinosaurs)
when seed bearing plants came into prominence.
There is fossil evidence of ferns in the devonian
period (345-395 million years ago) and they evolved
from the first vascular plants that had evolved in the
silurian period (395-435 million years ago). Ferns
growing in many different habitats around the
world have been with us for more than 400 million
years and in that time the diversification of their
form has been phenomenal. They were at their
height as a dominant part of vegetation during the
carboniferous. During this era some fern like groups
actually evolved seeds (the seed ferns) making up
perhaps half of the fern like foliage in the forests and
much later gave rise to flowering plants., however
most of them became extinct and some evolved into
modern ferns.
The forest area of Iran in comparison with its
land area is very low, covering only 7%. 12 million
ha of Iranian forests form unique ecosystems and
their conservation is a must (Ghahreman 1998).
The valuable role of these forests and green space in
water and soil preservation, wood production, sight
seeing, fauna - flora preservation and many other
aspects is not fully understood. The phytosociological studies in the forest ecosystems can help
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managers in better planning and management practices, inparticular the indicator species are very important for the identification of soil, climate, phisiography and other site conditions. As such, present
phytosociological studies for an identification of the
indicator fern species in the Hyrcanian beech forests
in Iran has benn undertaken.
Study Area
A part of the Chelave beech forests of the Amol
Mazandarn province in the central Caspian Hyrcanian forests of Iran with an area of 2500 ha was
investigated. The parent material of the study area is
limestone, with brown forest soil of an acidic character (Abrari 1996).
MATERIAL AND METHOD
65 sample plots (releves) with an area of 400 m2
were selected on the basis of minimal area method,
nested plots and surface- species curve. The quantitative and qualitative parameters of plants i.e.,
frequency, abundance, dominance, density, presence, affinity and vitality were recorded, together with
the ecological characteristics of the area. For data
analysis the Braun-Blanquet (1964), Ellenberg
(1988), Bonham, (1989) and Ellenberg et al. (1992)
methods were used. The biological spectrum and
life form of species were classified according to Suzuke-Arakane (1968) and Raunkaier (1934) and are
as follows;
1-Phanerophyte, vegetative sprout are located 25
cm above the ground and plant is woody,
2-Chamephyte, sprout located below 25 cm and
plant is herbaceous,
3-Hemicryptophyte, sprouts are located at
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Table 1. Botanical structure of the study site.

Fig. 4. The frequency of per height class in Fagetum
orientalis typical sub association.

Fig. 1. Biological spectrum of the plants according to
Raunkiaer (1934).

Fig. 2. Biological spectrum of plants in the study area
according to Suzuki and Arakanae (1968)

Fig. 3. The frequency histogram of Fagetum orientalis
typical sub association.

ground level , covered by dry plant parts or snow
under unfavourable conditions,
4-Cryptophyte or geophyte, spending unsuitable season under soil and
5-Therophyte, spending unsuitable season in the
form of seeds.
The indicator and differential fern and other
plant species of beech forest associations were also
recognized.

RESULTS AND DISCUSSION
In all 130 plant taxa belonging to 119 genera and
65 families were determined during this study
(Table 1, Figs. 1, 2).
The results show that the studied area of beech
forests has six associations, two sub associations and
one variant. These embody 12 fern species out of
which 6 are the indicator species of beech forest
associations.
1-The fern species of Pteridium aquilinum and
Asplenium adianthum nigrum are indicator species of
Fageto-Carpinetum association.
2-The fern species of Polystichum acleatum is
indicator species of Fagetum orientalis typical sub
association.
3-The fern species of Polystichum ofilliricum is
indicator species of Fagetum orientalis lathyretosum
sub association.
4-The fern species of Phyllitis scolopondrium and
Asplenium adianthum are indicator species of BuxoFagetum association.
Our findings clearly show that these fern species
are representative species for the identification of
beech associations beacuse there are six fern species
as indicator species of "Fagus orientalis" in the study
area . The percentage of hemicryptophytes in the
area (58%) is similar to Europe as shown by Ellenberg (1988) and Raunkiaer (1934). We can thus
conclude that hyrcanian temperate broad leaved forests are dominated by hemicryptophyte vegetational climate.
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