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R, species richness index; S, total number of species; LnN, natural logarithm; N, total number; A, Simpson diversity index; pi, the ratio
of the percentage of canopy cover of the i species to the percentage of canopy cover of the species
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Fig. 4- Division of diversity into components of richness (S)
and uniformity (E) on the natural logarithm scale for
herbaceous species in Alnus subcordata mass
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Table 2. Statistical characteristics (mean = standard error) and the level of significance of indices of diversity, richness, and

uniformity of grass species in the four studied populations
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** significant at the level of 0.01; *, At the level of 0.05 significant; ns is not significant; The English letters were different in the
line, the difference was significant and the letters were the same, indicating no significant difference between the means.
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Table 3. Statistical characteristics (mean + standard error) and the level of significance of diversity, richness and regener ation
uniformity of wood species in the four studied masses
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the line, the difference was significant and the letters were the same, indicating no significant difference between the means.
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Table 4. List of species, biological form and crotype of plant species in the study area

o . s . .
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) scientific Famil Crotvoe  as Alnus Acer Cupressus (o
Persian name y YPe  Biological  supcordata  velutinum  sempervirens
name form

A5 cirsi
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oy ol officinale Brassicaceae IT Hem - - - v
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Table 4. Cont. List of species, biological form and crotype of plant species in the study area
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i scientific Famil Crotvoe e i Alnus Acer Cupressus Natural
Persian name y YPe  Biological  sybcordata  velutinum  sempervirens
name form
; Pteridium
WL: aquilinum L. Hypolepidaceae PL Cr v - - -
o Kuhn.
Chelidoniut
ol h v - - _
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s N
- onnea .
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S))
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Biomarker acronyms: Cr, cryptophyte; Hem, hemicryptophyte; Pha, phanrophite; Thr, trophite; Vegetative Area Abbreviations: Es,

Europe-Siberia; IT, Iran-Turani; M, Mediterranean; PL, multi-zone; Cosms, Universal; Hyrc; (1, symbol of species presence and -,
symbol of species absence in the studied population

axdllao 590 ddlaio )0 (992 SLRAGS gy § (S ) SIS Caw b —0 Jgur

Table 5. List of species, biomass and crotype of plant species in the study area

r ol b . Koy ey ;
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"”fb Scientific Famil Crotoe  ao = Alnus Acer Cupressus Natural
Persian name y YPE  Biological gubcordata  velutinum sempervirens
name form
L3 Robinia . Fabaceae Es-IT Pha v - - -
pseudoacacia
Cupressus
=) semp\e};v: rens Cupressaceae Hyrc Pha - - v -
Horizontalis
S Alnus
i subcordata C. Betulaceae Es Pha v - - -
S A.Mey
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3 julibrissin
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) Zelkova
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Table 5. Cont. List of species, biomass and crotype of plant species in the study area
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? cientific Famil Crotype _ - Alnus Acer Cupressus Natural
Persian name y YPe  Biological  sypcordata  velutinum sempervirens
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F3o0) &?ﬂﬂgf Betulaceae Es Pha 4 v - v
Quercus
gleasly  castaneifolia Fagaceae Es Pha v v v v
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e > DI_'gtSSg'ES Ebenaceae Es Pha v v - v
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Biomarker acronyms: Cr, cryptophyte; Hem, hemicryptophyte; Pha, phanrophite; Thr, trophite; Vegetative Area Abbreviations: Es,
Europe-Siberia; IT, Iran-Turani; M, Mediterranean; PL, multi-zone; Cosms, Universal; Hyrc; [ 1, symbol of species presence and -,

symbol of species absence in the studied population
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Introduction: Species diversity is a combination of two interrelated components of species richness and
evenness. The first component is the species richness, which is related to the number of species in the sampling
unit; The second component is evenness, which refers to the distribution of species in the site. One of the
important problems of these indicators is not determining the contribution of these two components in the
diversity index value. An effective method that has been developed for this purpose is called SHE. The aim of
this study was to investigate the contribution of the diversity of understory species in four natural stands, Acer
velutinum Boiss, Alnus subcordata C. A. M. and Cupressus sempervirens. var horizontalis afforestation in the
Colet Forest.

Material and methods: In this research, 40 square plots with an area of 400 square meters, were selectively
used for sampling in the study area. Then, the list of all herbaceous species with their cover percentage was
recorded by Vandermarel criteria. Woody species were counted in each sample plot. The grass and wood cover
data were imported and analyzed in Excel and PAST software for analyzing of richness (number of species,
Margalf richness and Menhenick richness), evenness (Shannon-Wiener), and diversity (Simpson and Shannon-
Wiener). The normality and homogeneity of the data were evaluated using Kolmogorov-Smirnov and Leven
test, respectively. SHE analysis was used to determine the contribution of each component of richness and
evenness.
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Results and discussion: The results of comparing the mean of different diversity indices related to herbaceous
species showed that the four studied stands (natural, Acer velutinum Boiss, Alnus subcordata C. A. M. and
Cupressus sempervirens var. horizontalis) have significant differences in terms of richness (Margalef and
Menhinick) (P <0.01). The results of the classification of plants in terms of biological form by the Raunkiaer
method also showed that hemicryptophytes have the highest abundance in the study area. Also, the SHE
analysis of richness and evenness components for woody regeneration species in the Colet area showed that
the evenness of the trend was constant among the four stands and the richness index in the Cupressus
sempervirens and natural stands was fluctuating and had an increasing trend. In the Alnus subcordata stand,
the evenness and richness indices had the same contribution in determining the diversity of herbaceous species
and woody regeneration in this region. In addition, the SHE curve showed that the richness curve (LnS) and
the uniformity (Ln E) do not change with each other, and the change in the richness curve is greater than the
evenness. This indicates a greater contribution of richness than evenness in the contribution of determining the
diversity of data related to herbaceous species and woody regeneration. In fact, this showed that with the
increase in the number of samples, only rare species were being added to the list of herbaceous and woody
species.

Conclusion: In general, the results of the present study showed that the diversity of herbaceous species due to
species composition in the natural stand had the highest value in this region. Also, richness and diversity of
woody plants in natural stand and broadleaves reforestation stands were higher than coniferous reforestation.
Therefore, reforestation with broadleaves species has a positive effect on the diversity in the region. Also, the
effective factor on the diversity indices in the four stands was the richness component (Ln S), which means
that severe changes and fluctuations in plant species and their composition was observed.

Keywords: Acer velutinum Boiss, Species diversity, Community structure analysis, Species richness, Neka-
Zalemrood.
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