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Figure 1. The geographical location of study area In Iran and Kohgiloyeh and Boyerahmad Province
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Table 1. Braun-Blanquet cover abundance scale

skl (30,3) (hdgy hrosl (%2,9) Gy (eSlee
Score Range of Cover (%) Midpoint of Cover Range (%)
+ <5, few individual 0.1
1 <5, numerous individual 2.5
2 5-25 15
3 25-50 37.5
4 50-75 62.5
5 75 -100 87.5
Level 1
____________________________ I
52
----------------------------- Le\;e12 --------------------*-------
40 12
R ™ T o
N=9 N=31 N=6 N=6

Group 3 Group 4

TIWNSPAN G, ,b 5 a5g0s lakad gomaids ol 59,050 -V S5
Figure 2. Classification Dendrogramof sample plots by TIWNSPAN
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Table 2. The list of biodiversity indicators

Sy E55 Sl Cand Y Jgur

SYslee ol o asLs
Equations Reference Indicators
s
H = —_Z PiLn(Pi) Shannon-wiener (1964) . .
i=1 Diversity
A1 i ni(ni —1)
= NV -1) Simpson (1949) Diversity
Ny = exp [— iPiLn(Pi)l Hill (1973) Diversity
=
S-1
R1= Margalef (1985) .
LnN Richness
R2 = 5
N Menbhinick (1964) Richness
—H Pielou (1975
Ey / In(S) telou ( ) Evenness
F =(N»>-1)/( N,-2) Alatalo (1981) Evenness
G G ={(arcsinf)/90° } *f Molinari (1989) Evenness
Tarrega (2006) Diversity
2 n(o;—¢) )
¥ = 'Zl Carvalho (2007) Chi-Square
1= e

E55 oLy 1A isS olaad S i 050 diges (0 1 AgT o3l s lgly3 Py el 565 Slgl s M g ygils laisS gei5 sy T H
G YT asls Fosly asls By Sepie glié (asls Ry willf )l slié asls Ry on asls Ny ol sl N oy geoes
Sl53 105 sIaisS b eSiln b iges 48 00h IS SloaisT Slass Lagie 0 ysSol (65 1 ks g5 L By s ke asls

gy S8 52 50 il 590 sladisS (Slgl8 1€ (g KB 58 )0 ond salive sladisS
H': Shanon Wiener diversity index, ni: Abundance of the i th species, Pi: Relative frequency of the i species

in the sample, S: Number of species, A Simpson diversity index, N: Number of persons, N;: Hill index, R;:
Margalef richness index, R,: Menhinick richness index, E;: Pielou index, F: Alatalo index, G: Molinari
index, B,: Beta diversity index, X*: Chi-Square, a: The average number of species that reported in the
sample, O;: Abundance of the observed species in the life forms, e;; Abundance of the expected species in the

life forms
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Table 3. proportion of the life forms in different groups

locady 3 Lo obolS leludsin S o0 locadgss lacads 36 bog 5
Therophytes  Chamephytes Hemicryptophytes Geophytes Phanerophytes Groups
51 51 277 41 12.3 Anchusa iljaliic.a_-Quercus
rantii
Avena clauda-
411 18 33.6 7.4 9.3 Heteranthelium piliferum
46.7 2.4 30.9 8.3 10.7 Tecrium polium
41.8 2.3 34.8 10.4 10.4 Salvia reautreana
13 9 26 6 46 Normal Proportion
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Table 4. Chi-Square the life forms in different groups

Eyona bcady s lacoials boadgin S con [EXE P EXNEE Loy ,5

Total  Therophytes  Chamephytes = Hemicryptophytes  Geophytes  Phanerophytes Groups

1382 1114 1.6 0.06 0.6 24.5 Anchusa italiica-
Quercus brantii
Avena clauda-

129.2 92.42 5.6 2.2 0.36 29.2 Heteranthelium

piliferum
125.9 92.19 4.8 0.9 0.9 27 Tecrium polium
102.8 64 4.9 3.03 33 27.4 Salvia reautreana

Avenay Anchusa italiica-Quercus brantii

s>l b clauda-Heteranthelium piliferum

sy E95 satls 5 S5e 5 (F) IS
30 e oo slas ) S ldes leeg, S L Lyl 4o
‘ﬁj—oﬁju E95 6Lzua_$u <5 Py &.wl) o

ey Eo5 bl a4 g Wb e bLs )l ool s Tecrium polium slaeog,S L 5 o)ls 18 oly

Al e Wog,S plo 5l Slaes plpls il cuse blsyl Salvia reautreana

it g5 lipe slaog S )0 lalS slacuis)sS Cans -0 Jgua

Table 5. proportion of plant chorology in ecological groups

""-’9)95
Total in Salvia Tecrium Avena clam.ia— Anchusa italiica-
- . Heteranthelium - Plant Chorology
Region reautreana polium e Quercus brantii
piliferum
75.5 73.2 62.8 67.3 67.04 Irano-Turanian
15.5 13.9 14.2 15.8 14.7 Irano-Turanian and Mediteranian
1.6 1.16 2.3 2.8 2.2 Irano-Turanian and Euro-Siberian
24 2.32 3.5 2.8 3.4 Irano-Turanianand Euro-Mediteranian
5 5.8 3.5 4.6 434 Cosmopolitan
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figure 3. Amount of whittaker beta diversity between ecological groups
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Table 6. Correlation between indicators diversity with CCA axises

£9d y97ee Jsl ssme ey slaasly
Axis 2 Axis 1 Diversity Indicators
041" 0.67" Shannon-Wiener(H)
-0.54" 0.72" Simpson (D)
-0.36™ 0.76" Hill (N1)
-0.04™ 0.55" Margalef (R1)
-0.01™ 0.84" Menhinick (R2)
-0.48" 0.65" Pielou (E)
-0.3" 0.14™ Molinari (G)
0327 0.29 ™ Alatalo(F)
0.13 0.18 Special value
7.7 9.5 Variance (%)
17.2 9.5 Cumulative Variance (%)
0.02 0.02 Probability

ol (65 sire pas 5 2oy B oy ) mhaw j0 (6 g oS JA NS g s e

Respectively, 0 ns: significant at 1%, 5% level and not significant

YA
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Figure 4. Diagram of diversity indicators in relation to ecological groups based on CCA analysis (Letters of
R, R, <N; <H and E, respectively are Margalef, Menhenick, Hill, Shannon wiener and Pielou indicators).

ssb oo clauda-Heteranthelium  piliferum

Se3sdsST 05,5 50 Ggmperw E95 AL pizres
Avena ¢ Anchusa italiica-Quercus brantii

yiwn  Clauda-Heteranthelium  piliferum

3
Salvia reautreana ¢ Tecrium polium slaog,s
Avena clauda- 5,5 5 &5, sbe jasls oy

olas 1y Hlade o eS Heteranthelium piliferum

(A Jgaz) ols

ads bld 5l as ols olis byl BT b

e bog,S G adlas 3550 laasly
s (Y Jgaz) o)l 5924 s k! S0 gre B
£33 slo sl 45 ol ol 55 (55 (eSleo Al
Sewtie s AL sle e Gueopls
Tecrium slosy,S 55 s lee 5 shy 5155,
sy, 5l i Salvia reautreana o polium

Avena 4 Anchusa italiica-Quercus brantii
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Table 7. ANOVA test of biodiversity indices in ecological groups

Glps slrog )T 50 g5 slaazli Luil s 5 IUT -V Jeur

] & lede she S a5 e Jeo PO Gy laasLs
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2.6 2.84 10.32 5.7 6.3 10.81 8.4 F Value
0.05" 0.04" 0.000™ 0.000™ 0.002”  0.001"  0.000"  0.000" Sig.

Respectively, **, . significant at 1%, 5% level
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Table 8. Mean and Standard error of biodiversity indices in ecological groups

Foss ¥ ogs Voog S VogS FFLbeg slaog S
Group 4 Group 3 Group 2 Group 1 Ecological Groups
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3.17£0.27a 3.174£0.24a 2.69 +0.28ab 2.32 +£0.24b Shannon-Wiener
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Table 9. Statistical summaries of focal detection functions
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FigureS. Dual digram of discriminate function of ecological groups base on Shannon Weiner and Menhinick
indices
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Abstract

Protection and developing of biodiversity are the most important subjects in forest management.
The aim of this study was classification of ecological groups in Vezg forest of Yasouj and evaluation
of biodiversity indicators in ecological groups. For this purpose, 52 sample plots 450 m® were
measured with systematically random method for collecting of vegetation. The TWINSPAN method
and Canonical Correspondence Analysis (CCA) were used for the definition of ecological species
groups and determining the relationship between ecological species groups and biodiversity indices.
Also, plant biodiversity were studied based on species abundance data with general biodiversity
indices. Also Tukey test and Pearson correlation analysis were used for finding significant
differences between the ecological groups, alsodiscriminate analysis was used for determining of
significant biodiversity indices and separate of ecological groups. Results showed that, there were
four ecological species groups in the study area. The First group including: Anchusa italic-
Quercusbrantii, the second group: Heterantheliumpiliferum-Avenaclauda, the third group:
Teucriumpolium and the fourth group: Salvia reautreana. The ecological groups were significantly
different in terms of all diversity, richness and evenness indices, so that were greater in the third and
fourth ecological groups that were in high elevation and north slopes. The second and third
ecological groups showedthe highest and lowest beta diversity respectively. Therophytes had the
highest life forms spectrum in all of ecological groups and in geographical distribution, the forth
group had the highest Irano-Turanian and Cosmopolite species. Results showed that, Shanonweaner
diversity and Menhenik richness indicators, were the most important effective factors in separations

of ecological groups.

Keywords: Zagros forests, Diversity indicators, Ecological groups, Yasouj
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