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Tablel. The percentage trend of moss species crown coverage on the host trees at the end of the studied period

o5 4555 D) 5 soleaddy o S Kuy

Moss species Fagus orientalis  Carpinus betulus  Quercus castaneifolia  Acer velutinum  Alnus subcordata

Amblystegium serpens - X v
Amblystegium subtile -
Anomodon attenuatus

Anomodon viticulosus

LKL

Brachythecium campestre
Brachythecium geheebii -

Brachythecium populeum

< X

Brachythecium rutabulum

LS XK <K X%
X< L XK <K %

Brachythecium salebrosum -

Entodon schleicheri

L X X< K X< < < X x
<

Eurhynchium hians
Eurhynchium speciosum

Hypnum cupressiforme

XL X x X
<< xX
N

X< X X

Hypnum jutlandicum
Hypnum revolutum =
Hypnum vaucheri -

Leucodon immersus

X<

Neckera complanata

Neckera pennata

AR N SR NN

S

Palamocladium euchloron

X< X< <K XX

Plagiomnium affine
Plagiomnium undulatum

Pseudoleskea incurvata

X
X X

Rhynchostegium riparioides
Schistidium apocarpum
X & & X

Thamnium alopecurum

X XX XX X XK K X<
X

Tortella tortuosa

131 Y
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¥’ Increase the percentage of canopy cover, #% : Decrease the percentage of canopy cover, =:Non-establishment
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Table 2. The results of the Duncan richness and diversity test in the mosses

ol 500 458

Host trees species

Index

S o

Carpinus betulus Fagus orientalis Alnus subcordata Quercus castaneifolia

Sy Koy a5l AN

Acer velutinum

ol ol 5o 5o ey JS e

222 222 19° 17¢ 144
Total species richness in host trees
23 o iy —o 5l g8 asla
Ole ol 5 2.8 2.5 2.5 2.5 240
Shannon-Wiener diversity index of
mosses in host trees
Sl o
Sl e, gs 5o s —psle [ Ealtas L Time period
Shannon-Wiener diversity index in time periods P6 P12 P18 P24
2.7 2.63%® 2.55% 2.46P

ol anle it 0,53 P24 5 ppw anle it 0,55 P18 (93 anle i 095 P12 (Jyl anle i 0,55 P6

P6: The first six-month period, P12: The second six-month period, P18: The Third six-month period, P24: The fourth six-month period
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Figure 1. Shannon-Wiener diversity index of moss species on host trees in four six-month time periods (a),
richness of moss species on host trees during the studied period (b), diversity of moss species in time intervals on
each of the host trees (¢) The difference between time periods in the diversity of moss species (d)

P6: The first six-month period, P12: The second six-month period, P18: The Third six-month period, P24: The

fourth six-month period
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Figure 2. Simultaneous display of the distribution of moss species in host trees (a), indicator values composition
in moss species (b)
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Figure 3. Principal component analysis (PCA) between moss and their distribution with host tree species (a) and
determining the indicator species of each tree by using indicator value index technique (IndVal) (b)
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Table 3. The Eigen value and percentage of variance explanation of the first six axes of principal component
analysis (PCA)
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Abstract

There is a growing interest in using mosses as primary and evergreen plants in both natural
and man-made landscapes. A strategy for biodiversity conservation and restoration in green
spaces is to study the spatial distribution patterns of moss species, their relationship with host
trees, and their abundance levels and diversity over time. This study aimed to investigate the
establishment of moss species with ornamental value on the trunks of five tree species (Fagus
orientalis Lipsky, Carpinus betulus L., Alnus subcordata C.A.Mey., Quercus castaneifolia
C.A.Mey., and Acer velutinum Boiss.) by measuring canopy level and alpha and beta diversity
indices over four six-month periods. The researchers also used indicator value index (IndVal) to
determine indicator moss species. The study identified 28 moss species from 15 genera and 12
families on the host trees. Results showed that moss diversity, abundance, and canopy levels
decreased over time. Among the host trees, C. betulus had the highest moss species diversity and
abundance, while A. velutinum had the lowest. The interaction of mosses with their host trees
revealed that F. orientalis and C. betulus had the highest number of combined indicator species.
Moss crown coverage had a different function from moss diversity and abundance. At the end of
the study period, the highest percentage of moss crown cover was observed in 4. velutinum, which
had the lowest diversity and abundance indices. Overall, the study suggests that using a
combination of canopy percentage and abundance indices, and considering the relationship
between mosses and host trees, can help select the most suitable moss species for use in other
ecosystems.

Keywords: IndVal, Nowshahr Botanical Garden, ornamental moss, Shannon-Wiener index.
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