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Figure 1. Sampling using transect method.
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Table 1. List of indicator species related the road age (+ presence and - absence of species).

(JW) osl o
Road age ool il b gl 58
Family Scientific number Species
20< 10-20 <10

- - + Rosaceae Mespilus germanica L. A5l
- + + Brassicaceae Alliaria petiolata (M.Bieb.) e ke
- - + Violaceae Viola sieheana W.Becker. CoF Ay
- - + Violaceae Viola odorata L. S aliy
+ - + Rosaceae Sorbus torminalis (L.) S
+ + + Aceraceae Acer velutinum Boiss. e
- + - Rosaceae Rubus hyrcanus Juz. S Sl
- + + Rosaceae Rubus hirsutus Thunb S8 Sl
+ - + Betulaceae Alnus subcordata C.A . Mey Sy Koy
+ - - Aquifoliaceae Ilex spinigera (Loes.) o=
+ + + Fagaceae Fagus orientalis Lipsky B5)
- + + Poaceae Brachypodium sylvaticum (Huds.) P.Beauv. L}<~> Sl e
+ - - Fagaceae Quercus petraea subsp. iberica sleddes
+ - + Ericaceae Vaccinium arctostaphylos L. kS ol
+ + + Aceraceae Acer cappadocicum. Gled BIEgeS
+ - + Onagraceae Circaea lotetiana L. e
- - + Euphorbiaceae Mercurialis perennis L. o e
- - + Poaceae Microstegium vimineum (Trin) o) e
- + + Poaceae Festuca drymeja Mert S
+ + + Brassicaceae Cardamine bulbifera (L.) ol
- + + Cyperaceae Carex divulsa Stokes S o
- + + Cyperaceae Carex sylvatica Huds Ko o5
- + + Celasteraceae Euonymus latifolius (L.) Slpd S
- - - Rosaceae Cerasus avium (L.) Moench s IS
- + - Themyleaceae Daphne mezereum L. Ol
- + + Rosaceae Geum urbanum L. S)le
+ + + Poaceae Oplismenus undulatifolius il
+ + + Corylaceae Carpinus betulus L. B
- - + Rosaceae Rosa beggeriana O
+ + + Tillaceae Tilia platyphyllos Scop BIE
+ + - Oleaceae Fraxinus excelsior subsp 05
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Table 2. Separated plant groups in relation to road age.

(L) o3l e AL ey S
Road age (year) plant category
>20 1
<10 2
10-20 3
<10 4

(paxls a8 Jdov 5 4 5m8 5 Jool) L Gime 55,0 Hlae ¥ g
Table 3. Indicator value index of species (obtained from indicator species analysis).

LAeJ_}fe)Lw.i

Groups number

LAeJ_}fe)Lw.i

Groups number

4 3 2 1 45 ol el 4 3 5 . $F5 ede ol
Scientific species number Scientific species number

24 27 50 10 Fraxinus excelsior subsp. 257 232 308 296 Acer cappadocicum Gled

0 28 0 13 Ilex spinigera (Loe) 184 18.8 284 0 Acer velutinum Boiss

28 31 68 22 Oplismenus undulatifolius (Ard.) 148 13.8 0 41.5 Alliaria petiolata (M.Bieb.)

22 25 46 14 Poa nemoralis L. 0 0 142 0 Alnus subcordata C.A.Mey.

7 3 8 27 Quercus petraea subsp. 398 408 917 0 Brachypodium sylvaticum (Huds.)

31 32 37 50 Rubus hirsutus Thunb 377 169 162 0 Cardamine bulbifera (L.)

6 6 11 4 Tilia platyphyllos Scop. 0 0 24.2 0 Carex divulsa Stokes

22 48 23 19 Vaccinium arctostaphylos L. 264 262 64 0 Carex sylvatica Huds.

26 15 38 14 Viola alba Besser 17 345 329 405 Carpinus betulus L.

6 4 3 11 Viola ignobilis Rupr. 17 23.8 11 18.7 Clinopodium umbrosum M.Bieb

13 31 15 12 Viola odorata L. 134 221 41.6 17 Dryopteris affinis Fraser-Jenk

9 9 21 8 Viola sieheana W .Becker 68 56 77 51 Fagus orientalis Lipsky

12 6 17 1o [inceloxicumscandensSommier 3g 354 367 293 Festuca drymeja Mert.

& Levier
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Figure 2. Dendrogram of sample plots classification obtained from TWINSPAN.
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C. Carex divulsa Stokes., C. melanostachya
M.Bieb., C. Carex sylvatica Huds, Dactylis
glomerata L., Diospyros lotus L.,
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e b SOIST pss 5 Jol slees S
9 C,.l.i 4..:)§ S 9 RSN ﬁmﬂ LAo_}; ji-ib
Siad 5 ey oS Gl Sl 5 L gslediin
e S b e s SSE o sl e S s
o); DL CJ.“: 4..:)§ J)“:'Lfd 6‘5: &5})}5‘ o)ﬁ

e}; BE Lol (.K:A-el-i )}é} eJ&S‘J._:: Q)}.ﬂm d)‘

4

Jaé\)ﬁ B d)‘ JALS cj; U’:“A)J“i U‘i‘ BLl

e eluled 4 syl I3 el adl 4 Sosp
Jf.i.s Cons g o3l adl> 51 Al ) 5 el
5l Sbiasn ml LS op oS by S
Liadls Sas SIS e Ji.\;- slresl= 4il>= s
JAL:! eJ; U'" u.,a;-L:: 6LA4.:‘)§ (C\) J)\b &\M
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(M.Bieb.), Carpinus betulus L., Cerasus
avium L., Fagus orientalis Lipsky, Festuca
drymeja Mert., Quercus petraea subsp.,

Rubus dolichocarpus Juz, Viola ignobilis
Rupr, Rubus hirsutus Thunb.
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(L)., Fagus orientalis Lipsky, Festuca
drymeja  Mert, Galium odoratum L.,
G. rotudifolium L., Lathyrus vernus (L).,
Mespilus germanica L., Rosa beggeriana
Schrenk ex Fisch, Rubus hirsutus Thunb,
Salvia glutinosa L., Urtica dioica L.,
Vaccinium arctostaphylos L.
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Table 4. Species relative frequency at different distances from the forest road.

(o) K esl 5l alsls

Distance from forest road (m) 55
Species
121-150 91-120 61-90 31-60 0-30
3.57 5.71 3.57 4.28 4.28 Acer cappadocicum Gled.
2.80 1.42 3.50 2.85 3.57 Acer velutinum Boiss.
0 0 0.71 1.42 2.85 Alnus subcordata C.A.Mey.
2.14 1.42 3.57 1.42 2.14 Alliaria petiolata (M.Bieb.)
7.14 5 5.71 6.42 6.42 Brachypodium sylvaticum (Huds.)
2.14 2.85 2.14 2.14 1.42 Cardamine bulbifera (L.)
2.14 3.57 2.85 3.57 4.28 Carex divulsa Stokes
3.57 5 3.57 5.71 4.28 Carex sylvatica Huds.
4.28 5 7.85 6.42 8.57 Carpinus betulus L.
2.14 2.14 0.71 2.85 5 Clinopodium umbrosum M.Bieb.
2.14 2.85 4.28 1.42 1.42 Dryopteris affinis Fraser-Jenk
14.28 13.57 12.85 15 10 Fagus orientalis Lipsky
5.71 2.85 4.28 2.85 3.57 Festuca drymeja Mert
5 2.85 3.57 3.57 2.85 Fraxinus excelsior subsp
1.42 3.57 2.85 1.42 0.71 Ilex spinigera (Loe)
3.57 2.85 4.28 5.71 5 Oplismenus undulatifolius (Ard.)
4.28 5 3 4.28 6.42 Poa nemoralis L.
1.42 1.42 1.42 0 0.71 Quercus petraea subsp
3.57 4.28 5.71 2.85 4.28 Rubus hirsutus Thunb
1.42 1.42 2.14 1.42 1.42 Tilia platyphyllos Scop.
2.14 2.85 3.57 3.57 2.14 Urtica dioica L.
4.28 4.28 3.57 2.85 3.57 Vaccinium arctostaphylos L.
4.28 2.85 5 4.28 3.57 Viola alba Besser
0 1.42 1.42 1.42 0.71 Viola ignobilis Rupr.
2.85 1.42 2.14 2.14 0.71 Viola odorata L.
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Abstract

Background and Objectives: Indicator species are one of the important components in vegetation
classification. Studying and determining these species on the roadside of old roads have great
importance for habitat conservation of rare and endangered plant species. Awareness of the road age
can be effective in preserve and developing the plant communities, as the road effect can be helpful
in optimal management of vegetation during construction or maintaining of new roads. The purpose
of this study was ecological classification as well as identification of indicator species in forest
roadside with different ages in Nav-e-Asalem District, west of Guilan province.

Materials and Methods: Data were collected by random sampling method; therefore, in the seven
forest areas, 28 transects with length of 150 m were determined perpendicular to the road. The distance
between the transects was 100 m. Five sample plots (30x5 m) on each transect were taken for
collecting trees and shrub cover. In the center of the larger plots, 4 m® sample plots were taken for
collecting herbaceous species data. Species were identified using plant flora and, cover percentage was
recorded in different strata (tree, shrubs and herbaceous) by Braun-Blanquet scale. Also, indicator
species analysis was performed by ecological group sample in PC-ORD for Win Ver. 5 software.

Results: The results of indicator species analysis showed that 146 species were found in the roadside
of old roads. The presence of tree and shrub was higher on the roadside of old roads compared to
new ones. In this research, newly constructed roads (10 years) were occurred in two groups of
second and fourth ecological species, also roads with medium ages (10-20 years) in the third
ecological group and older roads (>20 years) in the first ecological species group. By using two-way
indicator species analysis (TWINSPAN), vegetation cover was classified into two groups: Viola alba
Besser, Carpinus betulus L. and Brachypodium sylvaticum, Carex divulsa Stokes. In this research,
the presence of Alnus subcordata CAMey and Acer velutinum Boiss species were higher in the
sample plots near the road compared to inside forest and the diversity of these tree species and their
relative frequency decreased by increasing the distance from the roadside and moving to inside of
forest. Also, Carex divulsa Stokes was identified as a rare species and Fagus orientalis Lipsky as a
species with high frequency.

Conclusion: The results of this research emphasized the importance of road age not only in
determining the ecological species group, but also in identifying the indicator species in the area as
well as in improving the classification results of tree, herbaceous and regeneration species in
roadside area. Determination of the indicator species is effective not only in determining the extent
of the ecological groups classified on the roadside, but also in improving the classification results of
plant groups. Also, identifying the factors affecting ecological groups seems to be useful for proper
management and sustainable exploitation of forest ecosystems.
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