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Figure 1. Life forms of study areas by Raunkier method: without recreation (WR), recreation with high

intensity (RHI) and recreation medium intensity (RMI)
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Figure 1. Number of plant families in the study areas: without recreation (WR), Recreation with high

intensity (RHI) and Recreation with medium (RMI).
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Table 2. Lists the plant species recorded in the study areas, significant differences between

means (percentage cover of species) were determined using one-way ANOVA and Duncan’s test

&3, sole pb sl el edlgils- . e < Sig.
S b Loy
Row Scientific name Persian Family NO. Inten;e Med1qm
name recreation recreation recreation
i icUSDi S5k
j Allium longicuspis ol Liliaceae 2.1a 03b 18a  0.003 **
Regel. oSy
2 Allysum sp dogad Cruciferae 245a 0.5b 1.15ab 0.04*
- - - 4). lJ
3 Anthemis altissima * X Asteraceae 0.7b 775 a 09b 0.000**
L. RVTIRY
33 . ns
4 Asperula odorata L e Rubiaceae 2a 0b 1.2 ab 0.06
Bongardia s
5 chrysogonum (L.) i Podophyllaceae 16a 0b 2a 0.0%*
Boiss e
6 Bromus tectorum L. el e Poaceae 48 a 1.5¢ 38D 0.000%**
i awS
7  Cardariadraba (i) " Cruciferae 3b 11a 356 0.012%
Medicus SsS
irri pas 5
g ~ Centaureairritans ,, Asteraceae 9a 0b 26 0.000%*
Wagentz. ol
Cirsium congestum '
9 Fisch. & C. A. oguil ;S Asteraceae 0b 0b 22a 0.000%**
Mey. ex. DC.
Cousinia Jsa
10 pichleriana Bornm. lbs Compositae 25a 03b 1.7 ab 0.035%*
Ex Rech. F. sltes
j1  Euphorbiaaleppica  ox2% b o biaceae 0b 175a 0b 0.000%*
L. -l
12 E.Uphorbla 032 Euphorbiaceae 0.35b 335a 1.55b 0.001**
denticulate Lam. lsasls
13 Fibigia L ot Crucifera 0b 0b 2a 0.029*
macrocarpa T fucticrae :
I
14 Geranum lucidum obex Geraniaceae 1.8 5.5 22 0.088 ™
olas o
15~ CGloyrrhizaglabra . Fabaceae 35a 1b 0.85b  0.007**

L. Var. glabra
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Table 2. Continue

Hordeum bulbosum

16 L Sloly 9> Poaceae 0b 0b 235a 0.000**
17 'X'O"“?;a}f‘;ar'cum Sk Amaryllidaceae  2.35b 6a 2256 0.056™
i
18 Lactuca serriola L. “551 Asteraceae 2.5b 12.5a 2.8b 0.000%**
)
19 phﬁggﬂj%‘;h('f}?n) Salsg, oo Poaceae 31a 0.35b 24a  0.002%
Marrabium vulgare . .
20 L gl 48 Lamiaceae 255a 0b 2a 0.000%**
) . -
21 Med'?ﬁ%o Arl'lg'd“'a o Fabaceae 0b 0b 195a  0.000%*
2 MuscagS:f'eCt“m Sels Liliaceae 0b 0b 1452  0.000%*
23 Nepeta sp. Lo aigy Lamiaceae 0b 0b 29a 0.002%**
Onopordon a5
24 carduchorum o L Asteraceae 3.35b 12.25a 2b 0.0%*
Bornm. & Beauv. =292
25 Ph'og; fh""'e” o labitae 3a 0b 195a  0.01*
26 Plcn(im)ogaizama JLESRYSS Asteraceae 195a 0b 25a 0.0%*
Pimpinella Sy
27  eriophora Banks & S Apicaceae 1 ab 0b 1.75a 0.058 ™
Soland )
28 Poa annua L. o Poaceae 25 225 1.6 0.5
Al
29 Poa bulbosa L. o Poaceac 0b 2b 122 0.002%*
SeSly
30 Ranungulus . Ranunculaceae 2.55 2 3.75 0.533™
arvensis L. RTINS
31 Salv'%ﬁi{iemna Y1 Caryophylalaceae 7.25a Oc 5.85b 0.0%*
32 Scabiosa sp. Swshb Dipsacaceae 0b 0b 14a 0.0%*

33 Senecio sp. e A Asteraceae 0b 0b 2a 0.001**
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Table 1. Continue

ol
34 benth Sta}ChyS . ¢ B Lamiaceae 0b 0b 1.8a 0.0%*
enthamiana Boiss. ;0,50
35 Teucrium polium L. 0,515 Lamiaceae 2 3.75 2.25 0.407 ™
Torilis leptophylla <%l . "
36 (L.) Reichenb Sy Apicaceae 22b 6.5a 1.7b 0.034
37  Trigonella latialata <% Fabaceae 4 2.9 1.6 0.147 *
(Bornm.) Vassilez. 5,00
Turgenia latifolia o . -
38 (L) Hoffim. - Apicaceae 0b 0b 245a 0.009
Verbascum L9nle IS
39 cardochorum 3 Scrophulariaceae 0b 0b 1.8a 0.0%*
B She
ornm.
g0  ViciaenviliaL) o Fabaceae 3350 6.75 2b 0.016*
Willd.
41 Vicia sp. Ssle Fabaceae 0b 0b 10.25a 0.0%**
42 Ziziphora tenuir L. S8 Lamiaceae 0b 0b 4.45a 0.004**
L s el
43 Fuma”a‘valllant“ ” Fumariaceae 2.6a 0.5b 2.15a 0.002**
Loisel. Syl
44 Taraxacumcalliops  JF Asteqaceae 2 3.7 1.25 0.174 ™
Hagl. Sasls
ol
45 Stipa barbata e Poaceae 0 0 1.8 0.005%*
JES)

Lol s jo gls g g o) mhaw )0 (6 lo gme i (g lo sixe pac 1S
ns: No significant, ** Significant (P < 0.01) and * Significant (P < 0.05)
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Figure 3. Result of mean comparison of Simpson diversity index (a), Shanon-Wiener diversity index (b),
Shanon eveness (c) and richness (d) between different intensity recreation (The values represent mean =+
standard error, different lowercase letters indicate significant differences). Without recreation (WR),
recreation with high intensity (RHI) and recreation with medium (RMI).
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Abstract

In this study, the impact of land use change of forest areas to forest parks on species
diversity indices in Chaghasabz Park (Ilam city) has been investigated. For this purpose, three
regions in 30-hectare areas were considered, including the area, without, medium and intensive
recreation. The field data were obtained using 20 sample plots with each plot covering an area
of 400 m2 in a systematic random design (150 m>x100 m) in each region. In order to record the
herbaceous species, cover percentage for each herbaceous species was recorded in four micro-
plots (1.5 m x1.5 m) that were defined with Domin criterion. In order to evaluate plant diversity,

biodiversity indices e.g. Shannon and Simpson and Maguran richness indices were computed.
Also, for studying the comparison between the averages of plant diversity indices, Dunken
analysis was used. The results showed that in areas without, average and intensive recreation,
there were 29, 45 and 21 species respectively. Therophytes were dominant vegetative forms in
all three areas. Asperula odorata, Centaurea irritans Wagentz. Marrabium vulgare L., Phlomis
olivieri Benth. and Picnomon acarna (L.) Cass were not observed in intensive recreation region.
The least shannon and Simpson diversity and richness indices were observed in intensive
recreation region, but on the contrary, evenness index was substantial in intensive recreation.
We concluded that intense increase of recreation in forest region might cause a loss species
diversity.

Keywords: Tlam, Forest Park, Recreation, Species diversity
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