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Figure 1. Location of the first district of Shast-kolateh forest and its forest types and roads
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Table 1. Scientific name and percentage of herbaceous and tree species observed in main and
secondary plots

() sl 51 aloold

Distance to road (m)

& $ e.)] l>
# > 0 5 10 15 20 30 40 60 80 100

Species Family
Asperula odorata L. Rubiaceae 0 0 0 7.59 250 242 067 102 000 g7
Sambucus ebulus L. Adoxaceae 6.09 1.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Potentilla reptans L. Rosaceae 0.00 0.00 0.00 9.38 3.80 4.88 3.57 6.25 140 0.00

Mentha longifolia .
(L) Hudsgojr:. Hypericaceae 2.07 222 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
Convolvulus

. . Convolvulaceae 0.64 0.00 6.52 0.00 533 0.00 331 0.00 0.00 0.00
silvaticus L.

Rumex patientia L. Polygonaceae 414 175 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00

Rubus hirtus L. Rosaceae 133 2.67 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00

Juncus silvaticus Juncaceae 5.77 075 870 0.00 0.00 1.61 0.00 0.00 0.00 0.00
Equisetum

L Equisetaceae 481 526 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ramosissimum Desf.

Pteridum aquilium .
Dennstaedtiaceae  0.00 0.00 4.35 0.00 559 0.00 533 0.00 0.00 874

(L.) Kuhn
Athyri lix- ] .
yrivm filix-feming 0 aceae 000 000 000 380 000 000 400 000 1190 291
(L.) Roth.
Circaea lutetiana L. Onagraceae  0.00 0.00 0.00 380 633 242 000 612 000 7.7
Hed. tuchowii .
eaera pastuchowst Araliaceac  2.84 626 435 000 000 242 000 0.00 000 (0
Woronow. .

Mercurialis perennis  Euphorbiaceae ~ 0.00 2.00 109 7.59 0.00 241 320 163 0.00 583

L.

Malva sp. Malvaceae 0.00 1.75 0.00 7.59 253 8.06 0.67 2.04 0.00 0.00

Festuca pratensis
Poaceae 5.13 402 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huds.
Ephorbia Euphorbiaceae  0.00 1.75 0.00 2.53 0.00 081 000 3.06 238 0.0
amigdaloides L.

Lamium album L. Lamiaceae 481 6.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Urtica dioica L. Urticaceae 801 9.53 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00

Lamium galeobdolon

L)L Lamiaceae 6.09 414 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ladmnst s 5 Ol Jlg *
* Sapling and shrubs
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Continued table 1.

() sl 51 aloold

Distance to road (m)

& g e.)] l?
# > 0 5 10 15 20 30 40 60 80 100
Species Family
Oplismenus
undulatifolius (Ard.) Plantaginaceae  0.00 0.00 4.35 2278 3291 381 373 40.8 33.19 553
P.
Hypericum

Hypericaceae 7.37 3.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
androsaemum L.

Zelkova carpinifolia

Ulmacae 047 3.56 133 0.00 556 0.00 0.00 0.00 12.00 0.00
(Pall.) Dippel . . . . . . . . . .
Mespilus germanica
L Poaceae 0.00 639 870 127 0.00 0.0 0.00 0.00 0.00 0.00
Acer velutinum Boiss. Aceraceae 192 275 0.00 253 000 0.81 133 0.00 0.00 0.97
Acer cappadocicum A
ceraceae 0.64 0.00 0.00 0.00 000 0.00 0.67 0.00 0.00
Gled. 0.00
Prunus divaricata R
osaceae 1.60 1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ledeb. 0.00
Ficus caracia L. Moraceae 0.64 0.00 0.00 000 000 0.00 000 0.00 0.00 0.00
Parrotia persica .
Hamamelidaceae 2.56 6.39 5.52 222 253 323 133 3.06 1.19 194
(DC.) C.A. May.
uercus castaneifolia
0 i Fagaceae 192 3.63 0.00 533 253 0.00 0.00 000 1.19 0.00
C. A. May.
Alnus subcordata C.
Betulaceae 192 175 0.00 0.00 127 0.0 0.00 1.02 0.00 0.00
A. May.
Diospyros lotus L. Ebenaceae 3.85 526 0.00 0.00 000 000 000 000 000 0.00
Fagus orientalis
. Fagaceae 096 3.63 152 9.13 1139 6.45 333 408 511 6.83
Lipesky.
Carpinus betulus L. Betulaceae 1.60 175 5.07 380 506 1.61 067 2.04 833 2091

Ladmnst s 5 Ol Jlg *
* Sapling and shrubs
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Continued table 1.

() sl 51 aloold

Distance to road (m)

& g e.)] HES
£ > 0 5 10 15 20 30 40 60 8 100
Species Family
Crataegus sp. Rosaceae 0.64 0.00 0.00 0.00 127 0.00 0.00 0.00 0.00 0.00
A luti
ot Aceraccae 096 175 000 253 000 161 000 102 595 0.00
A doci
e Aceraceae 096 1.04 000 000 127 000 067 000 000 0.00
Ficus caracia L.* Moraceae 0.96 1.00 0.00 0.00 0.00 0.00 000 000 000 0.00
Parrotia persica

(DC.) C.A. May.* Hamamelidaceae 0.96 3.75 2.17 0.00 0.00 1.47 0.00 2.04 1.19 0.00

Alnus subcordata C.

Betulaceae 3.56 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A. May. *
Diospyros lotus L.* Ebenaceae 2.81 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fagus orientalis
Fagaceae 0.00 0.00 652 8.13 633 0.00 133 503 357 583

Lipesky.*

Ladmnst ys 5 Ol Jlg *
* Sapling and shrubs
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Table 2. Comparison of the paired average effect of two sides of the road on different indices of
biodiversity according to its geometric plan

Ogkis = Copanl (55 Sz b 05l ¢ 53
Smith-Wilson’s evenness Menhinick richness Shannon index (H)
. . . . . . o>

Switch  Curve  Straight Switch Curve Straight Switch Curve  Straight <
G-Plan
OWENE 1K
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YL
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Uphill -7
Syl Mix-

0.647% 0.626* 0.660* 1.42° 1.24* 1.19* 1.232 1.012 1.122 “’w Beech
Downhill

el S5l 5051 Ao A0 Oliabol el )3 Gl I3 s slis pde 330l Oyt ja 53 S e Uy

* Common letters in each column indicate no significant difference at the 95% confidence level of Duncan's test.
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Figure 3. The DCA derived diagram, circles (o) representing plant species and diamonds (¢)
indicating the plot of measurements at different distances from the forest road.
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Table 3: The correlation table of measured environmental variables and axes in the CCA analysis

Y B \ B Lhﬂ.l»
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Light density (L.D)
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S oyl
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| Lo
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Air temperature (Air.T)
oS Ao
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Figure 4. The CCA derived diagram, circles (e) representing plant species at different distances from

the forest road. Also, the vectors and their orientation represent the environmental variables and type

of their correlation respectively. In the figure, Latin letters represented as the degree of soil heat

(Soil.T), light density (L.D), air temperature (Air.T), organic carbon (Carbon), canopy cover (Can.C),
soil nitrogen (N), dehydrogenase (Dhy) and urease (Urea) enzyms.
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Abstract

The aim of this research was to assess the effect and range of each forest road geometric plans on
biodiversity and composition of plants on its two sides. To this end, to study the biodiversity of
species of lateral stands and the effects of environmental variables in the situation of establishment of
plant species at different distances of the road, the comparison of Shannon biodiversity Index (H),
Menhinick species richness and Smith-Wilson’s index of evenness, detrended correspondence analysis
(DCA) and canonical correspondence analysis (CCA) were used respectively, according to its
geometric plans. Results of comparison between biodiversity indexes showed that in both sides of
straight road to switch back, Shannon index and Menhinik richness increased, while Smith-Wilson
evenness had inverse trend. The results of DCA and CCA analysis showed that the distribution of
demanding species was positively correlated with increasing light intensity and temperature on the
road verge. The effect of the road on these species was up to a depth of 10 meters from its edge as
well. Shade tolerant species were more in depth of forest than the road.

Keywords: Adjacent stands, Biodiversity, CCA, Forest road, Road geometric plan.
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