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Figure 1. The location of study area in Mazandaran province
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Table 1. Species list in the study area and their frequency (number of plots in which the species

occurred)
L5_;\ 5l 3 Loy
Percent of frequency b el o5l gl ol ol
Ll e dhl ke Persian name Family Scientific name
Control Managed
93.93 93.75 Sl 4 25 Rubiaceae Asperula odorata L.

0.06 0.06 olows pu pos Aspleniaceae Asplenium adiantum-nigrum L.
60 50 odls ot o Athyriaceae Athyrium filix-femina (L) Roth.
0.06 0 Db by L S 5 Brassicaceae Cardamine bulbifera (L.) Crantz.

20 18.75 SNL S5 5 Brassicaceae Cardamine impatiens L.
73.73 62.5 e Cyperaceae Carex divulsa Stokes
0 12.5 S 8 Orchidaceae Cephalanthera caucasica Kranzl.
13.3 12.5 i S gl Onagraceae Circaea lutetiana L.

0 6.25 A sl Sl Lamiaceae Clinopodium umbrosum (M.B.) C.Koch
66.66 56.25 o Aspidiaceae Dryopteris filix-mass (L.) Schott.
20 12.5 i oS Podophyllaceae Epimedium pinnatum Fisch.
86.66 75 S 05 4 Euphorbiaceae Euphorbia amygdaloidesL.
6.66 0 P Rubiaceae Galium rotundifolium L.
0 12.5 8 0L O s Geraniaceae Geranium robertianumlL.

40 43.75 sele Hypericaceae Hypericumandrosaemum L.
6.66 6.25 Ao 455 Lamiaceae Lamium album L.

0 18.75 ‘;T 45 Lamiaceae Mentha aquatic L.
13.33 25 L Lamiaceae Mentha piperita L.
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Continued table 1.

Sl B A
Percent of frequency sl el ol il ol ol
Jals oSy e Persian name Family Scientific name
control Managed
26.66 56.25 o g e Euphorbiaceae Mercurialis perennis L.
0 12.5 S el LL Compositae Petasites hybridus (L.) P. Gaertn.
46.66 31.25 b S5 Aspleniaceae Phyllitis scolopendrium (L.) Newman.

0 18.75 S Ok go Liliaceae Polygonatum orientale Desf.

6.66 0 le Polypodiceae Polypodium vulgare L.

26.66 43.75 e e Aspidiaceae Polystichum aculeatum (L.) Roth.
93.33 93.75 Sl Rosaceae Rubus hyrcanus L.
26.66 18.75 Olsll Jlamely Primulaceae Primula heterochroma Stapf.
13.33 25 J-Q &K ~= Lamiaceae Salvia glutinosal_.

40 43.75 B Umbelliferae Sanicula europaea L.

0 6.25 J-Q iy Lamiaceae Scutellaria tournefortii Benth.
6.66 6.25 Sl o gl Crassulaceae Sedum stoloniferumS.G.Gmel.
87.5 81.25 K gt Solanaceae Solanum kieseritzkii C.A.Mey.
66.66 81.25 S sl Lamiaceae Stachys sylvatica L.

13.33 50 s Dioscoreaceae Tamus communis L.
0 50 ey Sk Papilionaceae Vicia crocea (Desf.) B. Fedtsch.
0 6.25 K 5L s Asclepiadaceae Vincetoxicum scandens Sommier& Levier
100 68.75 e alay Violaceae Viola odorata L.
26.66 31.25 S Rosaceae Crataegus microphylla (Wild) Jacq.
13.33 0 Sigen Liliaceae Danae racemosa (L.) Moench
13.33 0 o= Aquifoliaceae llex aquifolium L.
13.33 0 B%S) Rosaceae Mespilus germanica L.
6.66 0 il Rosaceae Prunus divaricate Ledeb.
33.33 56.25 A Liliaceae Ruscus hyrcanus Woron.

0 12.5 Sl e 13 Aceraceae Acer cappadocicym Gled.
6.66 6.25 o 13 Aceraceae Acer velutinum Boiss.

60 6.25 SO Ka g Betulaceae Alnus subcordata C. A. Mey.
53.33 43.75 By Betulaceae Carpinus betulus L.

0 6.25 (SSSD iy S Rosaceae Cerasusavium (L.) Moench

100 100 o Fagaceae Fagus orientalis Lipsky
6.66 0 S8l Oleaceae Fraxinus excelsior L.

20 12.5 s3lekdy Fagaceae Quercus castanifolia C. A. Mey

13.33 6.25 s Ulmaceae Ulmus glabra Hudson
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Table 2. List of rare species

SEINE
Persian name

ool gl

scientific name

Dl el (SWL S5 5
PR
S it
S Gl
o ll
(SSJD) s oS
SEmS 0L

Cardamine bulbifera (L.) Crantz

Galium rotundifoliumL.

Mentha aquaticalL.

Polypodium vulgareL.

ScutellariatournefortiiBenth.

Vincetoxicum scandens Sommier & Levier

Prunusdivaricata Ledeb.

Cerasus avium (L.) Moench

Fraxinus excelsior L.
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Figure 2. Result of three different ordination, a) PCA with raw data. b) PCA with remove rare species
(frequency less than 5%) c) PCA with remove rare species (frequency less than 10%). M indicates
management Parcel and C indicates control Parcel
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Table 3. Principal component analysis (PCA) in Jamand district-Nowshahr

oy slAda oS el Ao ys obols Ao
o2ls ¢ 5 Eigenvalue e 33 by gome S smons
Type of data Jil e f° o7 Cum.% of variance ~ Total Cum.% of
First axis  Second axis for two axis variance
fl>' o33
8.62 6.67 23.90 72.68
Raw data
(u;“;ﬁ\:{ Aoy 0 31 S 5s) el 6La43‘,§ [EERES
Removed rare species data (Frequency less 8.62 6.67 23.90 72.68
than 5%)
(u;“;ﬁ\:{ doys Vv 3l eSS 5s) el 6L‘“3,}§ [N
Removed rare species data (Frequency less 8.03 4.96 2833 77.60
than 10%)
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Table 4. Correlation and mi2> between two ordinations in Procrust analysis

Sols oxe cla.« 5l & . Mo, o3l> ¢ 5
signification Analysis Type of data
(sl Ao )3 0 51 e 53) 5oL s S Gl CL" o3l>
*0.001 PCA 1 4.44le-16 Raw data and removed rare species data (frequency less
than 5%)
(Lo Ao s Ve 5l eSS 55) st g S G ¢l> osl>
*0.001 PCA 0.7 0.52

Raw data and removed rare species data (frequency less
than 10%)
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Figure 3. Procrust a) comparison of PCA on raw data and PCA on removed rare species data
(frequency less than 10%)), b) comparison of PCA on raw data and PCA on removed rare species data

(frequency less than 5%)). The end of arrows represents rotated matrix and point of the arrow
represent the target matrix (long arrow- higher residual- lower concordance).
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Abstract

Given the influence of number of species on the results of vegetation ordination, this study aims to
evaluate how the removal of rare species will impact the results of Principle Component Analysis (PCA)
in beech communities in the Hyrcanian Forests of northern Ian. Using random-systematic sampling
method with 100*200 m network dimension, 26 sample plots were equally established in managed and
control compartments. Percentage cover of each plant species was recorded using Braun-Blanquet scale.
PCA was applied to determine the relationship between vegetation and environmental variables. Data
were analyzed using Procrustan analysis in the R software. The results showed that the removal of rare
species with less than 10% abundance in each sample plot will increases the variance but decrease the
Eigen value and that there is a high correlation between the raw datasets and rare species removal. But
no significant difference was seen for rare species having less than 5% abundance in each sample plot.
It might therefore be concluded that the elimination of rare species with <5% abundance does not
significantly influence on the loss of information. Results of this research can be used for forest
communities with similar structure and composition but caution should be made in applying these results
for rangelands.
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