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Figure 1. Study area map (Zarin Abad area)
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Table 1. The richness, evenness and diversity indices

Equarion Reference Indices
IS gle
R=S Maguran, 1988 sl s
Species richness
p, =
. = — - \ <
' N Peet, 1974 ’f‘ N
' Pilou evenness
J= [—Z p In(p,)J/InS
H :_Zi p; In(pi) Peet, 1974 ST
Shannon-wiener diversity
, O oo £ 55
A=1-3.p, Hill, 1973 Simpson diversity

N) ba S iy zb Ao fsazme 4 (ND) piaS iy zb dess S =Pi Lads S slaw=S
S: Number of species, Pi: The ratio of cover of species i (n;) to total cover of all species (N)
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Sl Jool g s liwy) andl> & ped Slakd
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Table 2. Floristic list and vegetation cover at different intervals of each edge effects

PLSTPREES ICCERPNES Ly andl> A 8 ailais
Rural road Forest road Village Recreatiolnal zone
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150
Tamus communis L. 0.67 - - - - - - - - - - - - - - -
Diospyros lotus L. - - - - - - - 3.33 0.67 - - - - - - -
Euphorbia amygdaloides L. - - - - - 167 167 1.67 - - - - - - - -
Quercus castaneifolia C.A.Mey. 30 30 4333 50 20 30 14 2333 833 10 15 20 26.67 46.67 48.33 38.33
Parrotia persica (DC.) C.A.Mey. 20 16.67 21.67 2167 15 20 1833 10 2333 45 5333 40 15 16.67 18.33 33.33
Mentha Pulegium L. 1.67 - - - 233 1.67 - - - - - - 0.67 - - -
Punica granatum L. 3.33 - - - - - - - - - - - - - - -
Oxalis acetosella L. - - - - - - - - 1.67 - - - - - - -
Brachypodium pinnatum (L.) P.Beauv. 11.67 12.67 2.67 - 833 067 6.67 1.67 20 433 6.67 - 46.67 1333 5 8.33
Avena sativa L. - - - - - - - - 5 - - - 8 - - -
Rumex acetosella L. 1 - - - 167 167 167 - 333 067 - - 1 1 2 3.33
Polygonum hyrcanicum Rech.fil. - - - - 3.33 5 - - - - - - - - - -
Paliurus spina-christi Mill. 1.67 - - - - - - - - - - - - - - -
Rubus hyrcanus Juz. 10.67 - - - 8.33 3 3.33 - 10 2333 10 - 3.33 - - -
Crataegus microphylla C.Koch 11.67 8 2 - 11.67 15 9 - 4 5 - - 6.67 - - -
Acer velutinum Boiss. - - - - 1.67 - 25 15 - - - - - - - -
Zelkova carpinifolia (Pall.) C.Koch 6.67 5 10 5 2 16.67 233 13.33 5 - - - 6.67 - 3 -
Urtica dioica L. - - - - - - - - 5 5 - - - - - -
Viola alba Besser - - - - - - - - - - - - 9.33 - - -
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Table 3. Comparison of Jaccard similarity index between different distances for the studied edge

effects
NIRE
Sig. = Distance
Slail
100-150 50-150 50-100 0-150 0-100 0-50
Edge effect
ls gy enle
0.008** 513 0.58+0.05a 0'366-'0'03 06+0.09a 0.25+0.04c 0'371;-'0'08 0'481;0'03 0 02
c ¢ a Rural road
< o>
0003 712 0.371;0.07 0.3030.06 0.53;0.05 0.36:;'0.04 0.6212)0.10 0.7740.08 4 S o3l
¢ c ¢ a Forest road
LTS
0.115ns 2.26 0.56+0.10a 0.45:0.15a 0.53+0.10a 0.13+0.03a 0.30+0.10a 0.45+0.14a
Village
A ke
031+0.02  0.30+0.02  0.27+0.04
0001 951 0.80+0.11a 091+0.09a 0.730.17a . A A Recreational
Zone

sl 5l Cilise oolsh s aged Oladad 2 g5 slaerls Olos slzdlt - Kle olie) slie aslis —F Js
OSs &le aslin 05031 5 43 b bl Joo elal 2 3550 Sl

Table 4. Comparison of biodiversity indices (mean values + standard error) of sample plots at different
distances from the studied edge effects based on one-way analysis of variance and Duncan test
ke ol

la sl lail=
- . o Sl B4
o,LIF Distance ndi Edae effect
E value 150 100 50 Zero naices ge etec
0.28" 0.56+0.11 0.62+0.01 0.72+0.06 0.56+0.25 _ OFe _@& )
Simpson diversity
BT
0.48"s 0.96+0.24 1.17+0.09 1.47+0.14 1.32+0.56 Shannon-wiener .
. . D o3l
diversity | road
. Rural roa
- ‘ .
1.82n 0.91+0.03 0.73+0.09 0.78+0.06 0.54+0.19 jl”‘” 5
Pilou evenness
16,8 gle
13.60™  3.00+0.57c 4.66+0.88bc  5.66+0.33b  8.66+0.66a ‘5“f’5 ¢
Richnes
B -
0407 0.7620.02 0.7620.05 0.79:0.04  0.81%0.04 o T
Simpson diversity
A 05l g gl
0.93ns 1.57+0.06 1.69+0.2 1.84+0.14 1.9+0.19 Shannon-wiener e
diversity S d
. Forest roa
- ‘ .
4.40" 0.85t0.01a  0.73+0.01b 0.71+0.02b  0.74+0.05b ’h S
Pilou evenness
16,8 gl
2557  566+066a  7.66:0.66a  9.00:0.66a  9.33+0.66a slss o

Richnes
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Continued table 4.

- st s L sl i
_ ) oL Slawsl= 5
osLiIF Distance ndi Edae effect
E value 150 100 50 Zero naices ge etec
1.10% 0.6+0.03 0.5120.2 0.66:0.1 0.8+0.03 S
Simpson diversity
Frs =0l g3
260"  1.03+0.06 140.37 1.34+0.26 1.84+0.13 Shannon-wiener g
diversity "”
. Village
.
073®  0.85+0.03 0.68+0.14 0.67+0.1 0.77+0.07 A S
Pilou evenness
R
716"  3.33+0.33b  433+0.88b  6.00+1.15ab  8.33+0.66 a sl ¢
Richnes
6.93%  058+002b  053:005b  051+0.08b  0.78+0.01a BeasasCal
Simpson diversity
S0 g3
21.26™  105+004b  0.98+0.09b  09+0.12b  1.74+0.06a Shannon-wiener i e
diversity Recreatiolnal
- " .
089  0.71+0.03 0.62+0.06 0.68+0.03 0.66+0.02 A S zone
Pilou evenness
RGP
3311  400:001b  4.33+0.33b  3.66+0.33b  8.66+0.66 a sl s
Richnes
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Figure 2. DCA Classification of rural road sample plots (Code 1: Zero - Code 2: 50 meters - Code 3:
100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.459 and 0.222,

respectively, and generally describes 49% (33% and 16%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 3. DCA Classification of forest road sample plots (Code 1: Zero - Code 2: 50 meters - Code 3:
100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.374 and 0.242,
respectively, and generally describes 40% (24% and 16%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 4. DCA Classification of forest village sample plots (Code 1: Zero - Code 2: 50 meters - Code
3: 100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.628 and 0.342,
respectively, and generally describes 43% (28% and 15%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 5. DCA Classification of recreation area sample plots (Code 1: Zero - Code 2: 50 meters - Code
3: 100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.570 and 0.273,

respectively, and generally describes 59% (40% and 19%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Abstract

One of the consequences of destruction and fragmentation of forest ecosystems in the north of Iran is
the creation of an edge effects and changes in the composition and biodiversity of the understory
cover. Therefore, the purpose of this study was to investigate the edge effects due to rural roads, forest
roads, rural development and recreational areas on the composition and biodiversity of understory
cover in the Zarin Abad forests of Sari City. In order to conduct this research, in each of the four
mentioned areas, three transects were considered in parallel with a distance of 100 meters. On each
transect at intervals of zero, 50, 100 and 150 meters, sample-parts of 400 square meters were landed
and in each sample plot, a list of all plant species and their abundance (percentage of canopy cover)
were recorded. The results showed that the sample plots in the distances of 50,100 and 150,100 had
higher Jaccard index and the 0,150 sample plots had lower Jaccard index. DCA analysis indicates that
the sample plots at zero and 150 m distance from the road were different from other distances. The
results of the present study showed that all the studied edge effects had significant effect on the
richness, diversity and composition of vegetation, which these effects increased with the distance from
the edges. Among the studied edge effects, the forest road had the least effect and the recreation area
had the most effect.

Keywords: Edge effect, Recreational area, VVegetation similarity, Forest road.
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