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Figure 1. Study area
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Table 1. Indices of species richness and uniformity

Formula References Indices
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R=S Magurran (1988) Ol gles sbe o

Species richness indicator

n; s IS Sl
3=1-%"p,In(p,)[/InS P; =— Peet (1974) - i
[Zp. (p,)] P N Pilo uniformity indicator
U
H'=->"p;In(p,) Peet (1974) FITOSS 55 oA
Shannon wiener variability indicator
A=1-) pf Hill (1973) alCaltas

Simpson variability indicator

(N) Losi S b6 oy g smamn 0 (1) 68 2t dmss oo = Py la S 510 =S

S= No. of species, Pi=species crown cover per. (ni) / sum of species crown cover per. (N)
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Figure 2- TWINSPAN analysis chart of the study area
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Table 2- characteristics of four ecological groups consists of trees, shrubs and herbaceous species

ik s [ S e () s () gl 55
Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
AL
Fagus orientalis
Lipsky
<5
Acer campestre L.
eST)
oS bl Quercus macrantera
Stachys sp Fisch. & C.A. Mey.
o S
Sanicula europaea L. Carplnllj\;iclnlr.lentalls JLs 43 2070 1
S el N
Convolvulus sp Prunus divaricate
Shes Ledeb.
Orobanche sp ;S5
Mespilus germanica L.
Sy F
Crataegus monogyna
Jacq.
O s

Rosa canina L.
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Continued table 2.
Jil& 4\.>_:=1>.-)J/&:»>'-).§ Cz.«)- (M)})g_,.:,\:a ():_A)CLQ;)‘ Aj‘}f
Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
oS
Carex pendula Huds .
Asperula odoratum L. Fagui'orlentalls
i ipsky
o _ oy AS
Tamus cummonis L. Prunus avium L. Il 6 1236
S a3l N
Cyclamen Europaeum Prunus divaricate
. Ledeb.
Fragaria vesca L. Mespilus germanica L.
Pastinaca sativa L.
1)
Fagus orientalis
Lipsky
sletili b 5L
Quercus castaneifolia
P C.A. Mey.
Lds 65 .
. an
Lamium pLurpureum Carpinus betulus L.
CM).))\.) )\M
Hedera colchica K. Tilia begonlfglla Stev.
Koch PP —_
Sl Acer cappadocicum S rad 40 024
. . . Gled. N
Epimedium pinnatum .
Fisch. ex DC P
O g0b Parotia persica
Euphorbia serrate L. Mey. (DC'_) CA.
b ]
Asperula arvensis L Prunus divaricate
P ' Ledeb.
S o
Crataegus monogyna
Jacq.
oo S

Ruscushyrcanus L.
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Continued table 2.
e s [ Sl e (hend) ol () gl 035
Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
ssledds b5l
Quercus castaneifolia
C.A. Mey.
Je
s S5 Carpinus betulus L.
Asplenium Ko s
scolopendrium L. Ajnys subcordata C.A.
IS Mey.
Cyclamenfuropaeum sk o odled 50 375 4
' Parotia persica NW
shele (DC.) C.A. Mey.
Hypericum Sbee >
androsaemum L. Diospyrus lotus L.
S
Petrocaria fraxinifolia
(Lam.) Spach
slia

Buxus hyrcana Pojark.
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Figure 3. DCA chart of sample parts of ecosystem units
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Table 2. Eigenvalues and the length gradients of DCA analysis

V))N \)}N
Axes 2 Axes 1
0’ (9}
0.399 0.718 R
Eigenvalues
la SIS
2.943 4.177 b LS _J)b _
The length of the axis gradient
g
5.941 F ool
Total inertia
23lie S0le 5 wieS ity LIS S p s o A ey p sbigerle i

LBl as J= s s gl S ¢ sla o=l Dl gme M 3 55 51 S ‘u;}tw:w Slaes S
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A 2S5 el 555058 55 5 el il lde s slaes S
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Table 3. Analysis of variance and mean comparisons of environmental variables and species diversity
in ecological groups

S|g E ‘fajjg Y’ojj.f Vajjf \ojj.? &méuw
Group 4 Group 3 Group 2 Group 1 Environmental variables
WS- W
ns 1.9 58+10.8 40+2.9 50£3.5 43.1+4.9 ’
Slope (%)
20) b o3pekan 1l
P<0/01 1374  375%32.29  924+194.9¢  1236+102.9°  2070+127.22 () bosgle Sl gl
Elevation (m)
S st
P<0/01 29.4 6.7+0.8¢ 22.3+1.1b 14.7+£0.8° 28.5+2.62 ]
S richness
s il o
P<0/01 3002  1.08+0.2°  1.9+0.06®  1.8+0.08% 2.8+0.1° s
(H) Shannon wiener 1.
P<0/01 12.58 0.5+0.04° 0.7+0.02% 0.7+0.02% 0.9+0.032 d“_ sy
Simpson |.
- l .
P<0/01 9.49 0.4+0.01% 0.3+0.02° 0.4+0.03% 0.6+0.032 A S

Pilo uniformity I.
4 )‘:Lf'.’.a Q)Uﬁ P</ey E) P<+/40 6)\"].1.:;;."" <l 8L NS G| L@;T)L:au Al.::.«::‘ alJM “ L&W d’:’<"l‘?‘ 4 .ja).aja d).b— S>3 ﬁ>Li‘
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The numerical values of the table correspond to the mean of the variables with their standard eror. ns: No statistically significant
difference and P <0.05 and P <0.01, significant difference at 95% and 99% levels, respectively.
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Abstract

Elevation gradient affects biodiversity indices. Data were collected by transect method with at least one
sample plot (400 square meters) on 50-meter contour lines (44 plots in total) in Tiromrud basin (32
watershed) of Tonekabon city. Frequency of wood species, by species in each sample plot and
percentage of cover - the frequency of herbaceous species (five small sample plots of two square meters
in the quadrangle and center) were recorded according to the Braun-Blanquet method. Plant
communities of the region were introduced by analyzing bilateral index species and comparing
biodiversity indices in plant groups with one-way analysis of variance. According to the results,
ecological groups in this region are located at an average altitude of 2070, 1236, 924 and 375 meters
above sea level and an average slope of 43, 50, 40 and 59 percent (without significant differences). The
groups differ significantly in terms of plant biodiversity indicators (species diversity, uniformity and
species richness). Shannon-Wiener and Simpson-Pilo species diversity indices in the first, fourth, and
second and third ecological groups are maximum, minimum and average, respectively. Pilo uniformity
index in the first and third groups and the second and fourth groups are maximum, minimum and
average, respectively. The first, third, second and fourth groups were classified according to species
richness index, respectively. Based on the overall results, biodiversity indicators show different trends
with altitude changes.
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