-~

ke Jolgs o ‘_{&W,og-: SLaigs af,,f stwlias 3 o3l> (o Wb
S ol 0 oS5 ol 5 5

Sols b @lhe 5 (5559LlS egle 2Ll
Ol G cwludes:

£ L Yo Y . Yoo . s
292 &1 W 9 a5 (el ¢ (Sl yg2 o ¢ 5955 313540 ¢ (Siloj b 0
S oKy ans ilie 018l () quolid S (g gol Sl g Sl > omiily =¥ 4 ¥
(nikooy@guilan.ac.ir : Jggue odiwg5) (WS oKy (b mlio 0aSitily oyluishy -¥
AVIVIYA 1 sy Fo )b /Y 2l o)l

LXVLES
Balps 43 5 03l oo yui b Olpudi ol oislo sl SogS olilio )3 Loonlll Ol papds widli oo M Sl
b 2l g o bl g (LS (SBUdpgr ((adiss 09,5 Calnd Bua b addllae ol il wogliie Wilgs o0 Sd1)S 9295
PLsl 198 Jlod ¥ 09> K )3 U ailaw gl pu ;5 andllan bl oo (SR B3l (w4 2298 L (oo Jolge
Sl S gra gl g iiee comins by R0 0 100 S Jultians dige dzkd VEo dnllle Bl 4 cywery (6lpt il
g 03la w BOM Coa g cund U (Ble g (591305 (glasid ;3 g (G830 Liwigr & baype OleMbl .l Cuildp wliie
A llog oy ,S WidS|y d?i)' o &3 o Sl g l:'bC:}Q P00 G—:J’b) 9 Lod iyg5 (yl3ae cpidmod callaio élﬁﬁﬂ
9 (TWINSPAN) 4,b> 93 aslis (gadigs Julodi g 4500 b (8 Wubpgr glaog,S (gabalab g 390000 ;b (Gadiaw; (o9 5
CaisS Judod mli .o o3l odly Julod g 49355 (gl PC-ORD g Excel 41381 0,5 3 .o a3liiw] CCA Lal,S
Qolg Dyro BAigS lge dy o Wiud (il sdisS lge 4 agS OF hild ( LS caiss VY I ol lis jasli
03 0,k 9 095 45 89,5 95 43 (Jlw Y+ ) CaluwojU glrodls Galisdd (] 13 Wil Hyre OO Al ;3 Wi, ALS
A (U ¥o 5l ) (o008 (Siodla g (BUideg ogw &g 89,5 13 (Jlw Vo —V+) bawgie (i b (albodla (S U
o 1 i (g, o 313 (ol (bl AT Aty oly) MRPP o gl 8,8 1,3 (b iost Jl 455 05,5
Olaad dod (3 e 5l piio b LIS jauis pac b jeas g Slolpd Salibog sogyS o 43 .0y (g iy alold
Caiss Calid o asly Blbipg Waiss 09,5 ot 13 T & 0dla o o5 3 U ol il o Sy diged

D) il Calw Jlw wis odls ;5 (LS laaigfg,5 civdin, g LS dgay g dikrin g ;0 sl

MRPP TWINSPAN 4‘5.\;{42.\0) sbbl? O s‘sa"iu.w‘a% d&be; :‘SAQK d‘.ﬁb)‘g

Slasol> yp oS 2 Al sl Bolal cus g (0 S35 2
gy b (LS soaisS I lasgeome 0xipS
e odomn bulpd I Sl g 039 alde Sldeg
(Y\‘\V) .\Jlo."f ul?wl .)9> d“); |) u.ol> Olfu»).u.uf
5 5 TWINSPAN (cote g, 5 odlitul «pglaie yds
e Joloe —alS Gl puple (@5
9 S plml dged bl ooledlds anail
P ) g oo S Bib g3 p adld SladiS (lojen
Sl 1) (lealaks Jgio sundih golaw | K o
b ply 2 Rden b))% job 4 &8 S (1F) aad oo
PR b ypas SBIS 58 Jelos | (aolie oS 5
ctebie )by b (Bldpn sbajls bbb 98 e
1y 09,5 cnl & Wgd oo (st (g Cod g Wbl o
P gog)S (W) wlss o (5350551 (slaigSog)S oL &
O b ol gyl pla olajlee Bl I (SLS
Wl il § Silopg (lolid 4 09,5y )3 (oo
oSsie (25 (Blipy (slaogS (VW) WS S8
5 s dgp 9 ©f ol laes Ll 3 ) (glas gooes B
Bl ais 098wl (SB lapsie uily
9 25 b olpe g Sedie oo LS el
35 S8 wp 1) (Ren saisly alS Gidg b
b (Slidpg laigSos il 35 cpl 3 (VATD)
5 2LS Lide slrodly sl wlul p gandivg Hlagel

dodko
oSt ) Gl eols il oy cde 4 wdls
bil lp wre Jelgs 5l (S ool g g0 B
J oo e 4 5 S3bon ey o 53 Sbip Sl
e )y 5 Gl Hlsle dbnl 50 Jelse (et
).:l » ol cale b (V) Cawl 0445 W Tgey odls Al
> B3lops (b Sl ol BLbI S o alrl>
OB jlwps 3 el Sl 4 (i) jolate 4 398 oo s
4538 odl> @lisl oy loj 4 ya sl o & 5L
Ol g e o )3 g 39 il B 5lepg AL
1l e odls @lis] adgl sl b 4 Coms inbo s
sl p» joaada [ glol alsl (YAFSY)
ShpSE (alS Gidy odp om jl Cde 4 ol
5 sl pae 5 ool Cawd ol g CawdYl ladll
(FAX) o)h Al Cople 4 L sy SB g luL
e Jalge p o3l o (636,85 & 2o bl il
o 5 ol b)) c8ld 1+ FYOA) (1 5 Cugb, o)
Cponl adls cbais b (Blipg s o9
5 2LS el Camsy (26T (b )b (i
P S B Ko Sng cslaShs
o 8395 3)le ul & Lz oo o (2ligy $9) 359l 2
55 K0Sy 52 e S g a3 opmine S lupy
LS ey L] 4 canl ol dog BB 4S5 (VRYY)
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Figure 1. Geographic location of the study area
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1- Detrended Correspondance Analysis

2- Multi Response Permutation Procedure
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Figure 2. Sampling plan for the roadside area
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Table 1. List of indicator plant species in relation to road age (" presence of a species and ~ absence of a species)
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- - + Orchidaceae Epipactis helleborine (L.) Crantz oo LSy ol
- + + Caryophylaceae Arenaria leptoclados Cawgd (pb ‘li)ljj
- - + Rosaceae Mespilus germanica L g5l
+ + + Brassicaceae Alliaria petiolata (M.Bieb.) (]
- - + Violaceae Viola sieheana W.Becker Adidly
- - + Violaceae Viola odorata. L Sase adiaiy
- - + Rosaceae Sorbus torminalis (L.) Crantz Sl
+ + Aceraceae Acer velutinum. Boiss oy
- + + Primulaceae Primula heterochroma Stapf Jbrely
+ + - Rosaceae Rubus dolichocarpus Juz. Siod
+ + + Rosaceae Rubus hirsutus Thunb S Sids
- - + Betulaceae Alnus subcordata C.A.Mey S Sy
- + + Poaceae Poa nemoralis L o
+ - - Aquifoliaceae llex spinigera (Loes.) o
- + + Dryopteridaceae Dryopteris affinis Fraser-Jenk o u_éi W r9yd
- + - Plantaginaceae Digitalis nervosa oz
+ + + Fagaceae Fagus orientalis Lipsky ooy
- - + Woodsiaceae Athyrium filix-femina oS
- + + Poaceae .Brachypodium sylvaticum (Huds.) oS
+ - - Fagaceae Quercus petraea subsp. iberica 9jloduin
- - + geraniaceae Geranium rotundifolium L e
+ + + Aceraceae Acer cappadocicum. Gled oy
- - + Lamiaceae Salvia glutinosa L Sls
- - + Onagraceae Circaea lotetiana L 9ol cale
- - + Euphorbiaceae Mercurialis perennis. L g ale
- - + Poaceae Microstegium vimineum (Trin) Loy e
+ + + Poaceae Festuca drymeja Mert 'gd
- - + Lamiaceae .Scutellaria tournefortii Benth Sasls
- + + Brassicaceae Cardamine bulbifera (L.) e,
- + + Brassicaceae Cardamine impatiens. L e,
- - + Cyperaceae Carex divulsa Stokes oS
- + + Cyperaceae Carex sylvatica Huds oS
- + + Cyperaceae Carex digitata L. oS
- + - Lamiaceae Clinopodium umbrosum £923539ilS
- + + Poaceae Dactylis glomerata L blyeols
- + + Celasteraceae Euonymus latifolius (L.) Mill S JlaseS
+ - - Rosaceae Cerasus avium (L.) Moench iy oS
- + + Poaceae .Poa masenderana oo Y
- + - Fabaceae Lathyrus laxiflorus (Desf.) o9y I
- + - Juncaceae Luzula forsteri (Sm.) Yyj9)
- + - Themyleaceae Daphne mezereum L o9l
- + + Rosaceae Geum urbanum L & yle
- + + Poaceae Oplismenus undulatifolius calo
+ + + Corylaceae Carpinus betulus L Jyoe
- + - Rosaceae Potentilla micrantha Ram. ex DC 51 )Sen
- + Rosaceae Rosa beggeriana O
- - + Tillaceae Tilia platyphyllos Scop s
- - + Dryopteridaceae Polystichum woronowii Fomin ey
- + + Oleaceae Fraxinus excelsior subsp o9
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Table 2. The separated plant groups and their relationship with road age and topographic factors in the study area
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Table 3. Vegetation and their abbreviation (Indicates the first letters of any species) using DCA method
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Ac ca-t Acer cappadocicum Gled. 0y
Ac ve-t Acer velutinum Boiss. oy
Faor-t Fagus orientalis Lipsky. ooy
Ti pl-t Tilia platyphyllos Scop. s
Ca-be-t Carpinus betulus L. Syee
Al-su-t Alnus subcordata C.A.Mey. S Sy
Qu-ca-t Quercus castaneifolia C.A.Mey. 5iloily
Il sp-s llex spinigera Loes. o
Va ar-s Vaccinium arctostaphylos L. alS ol
Hy an-s Hypericum androsaemum L. s
Cabu Cardamine bulbifera (L.) Crantz e,
Ga od Galium odoratum (L.) Yyl
Op un Oplismenus undulatifolius (Ard.) calo
Ru do Rubus dolichocarpus Juz. Sl
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Figure 3. Vegetation ordination diagram (indicator species) using DCA method
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Table 4. Vegetation and their abbreviation (Indicates the first letters of any species) using CCA method
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Di lo-t Diospyros lotus L. Sy
Qu pe-t . Quercus petraea subsp 9jlodutu
Frex-t .Fraxinus excelsior subsp o9
Ul mi-t Ulmus minor Mill. bl
Ac pl-t Acer platanoides L. S8
Me ge-s .Mespilus germanica L g5l
Ro be-s Rosa beggeriana Oy
Da me-s Daphne mezereum L. Sreds

Trpr Trifolium pratense L. 3008yl
Mo tr Moehringia trinervia (L.) Loy y2 g0
So to Sorbus torminalis (L.) Crantz Sl
Gero Geranium rotundifolium L. Srads
Fedr Festuca drymeja ' gd
Came Carex melanostachya oS
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Figure 4. Vegetation ordination diagram using CCA method
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Table 5. Results of vegetation classification in relation to environmental factors using MRPP method
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Abstract

Forest roads can create small- scale climate change. These changes can vary with the road
age and topographic conditions. This study aimed to identify ecological species group as well as
study the relationship between vegetation and environmental factors based on the road age. The
study was carried out in three-districts of Nav- Asalem in Watershed 7 of forests of North of
Iran. Therefore, 140 sample plats (rectangular in shape and150 m? in area) with different ages
and different topographic conditions were taken. Information related to tree and shrub cover,
regeneration and weed cover along with slope (%) and slope aspect of sample plots, road age
and elevation, as well as the amount of light receiving to forest floor, temperature and humidity
at the center of the sample plots were recorded. The ecological group distribution pattern was
evaluated using non-limited ordination method and classification of ecological groups was
performed using Two Way Indicator Species Analysis (TWINSPAN) and CCA gradient
analysis. Data analysis was carried out using Excel and PC-ORD software. The results of the
analysis of indicator species showed that of 72 plant species, only 52 species were determined
as indicator species that were defined as indicator species of beech communities on roadside. In
this research, newly constructed roads (with age below 10 years) occurred in second and fourth
ecological species groups, roads with moderate ages (10-20 years in age) in the third ecological
group and older roads (with age more than 20 years) in the first ecological Sﬁecies grouP. The
results of MRPP analysis (multi-response permutation procedure) showed that the ecological
groups are characterized by higher distance from each other. Among the ecological groups, the
abundance and presence or absence of species with environmental variables were not the same
in all sample plots. The final results showed that the road age not only affects the ecological
species group but it also serves as a useful factor in determining the indicator species and
improving the results of the ordination of the ecological species group on the roads with age
more than several years.
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