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Pteridophytes
1- Aspidiaceae
1- Dryopteris borreri Newm. ey o Ge ES
2- Dryopteris filix-mas (L.) Schott B Ge ES
3- Dryopteris pallida (Bory) C. Chr. ex Mair & Petit. S5 53 o Ge ES-M
4- Dryopteris carthusiana (Vill.) H. P. Fuchs o Ge ES
5- Polystichum aculeatum (L.) Roth. BIEBIE g g Ge ES
6- Polystichum braunii (Spenner) Fee. o Ge ES
7- Polystichum woronowii Fomin B Ge ES
8- Polystichum setiferum (Forsk.) Woynar o Ge ES
9- Polystichum lonchitis (L.) Roth. e Ge ES
2- Aspleniaceae
10- Phyllitis scolopendrium (L.) Newm. 3 SS5 Ge PL
3- Athyriaceae
11- Athyrium filix-femina (L.) Roth. osle s o Ge ES
4- Polypodiaceae el o)
12- Polypodium vulgare L. 205 5 gl Ge PL
Angiosperms SIS olalS
I- Dicotyledones leladss
1- Aceraceae JEy
1- Acer cappadocicum Gled. Dlo e Ph ES
2- Acer velutinum Boiss. o Ph ES
2- Aquifoliaceae oo
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3- llex spinigera (Loes.) Loes. o Ph ES
3- Araliaceae TEAN
4- Hedera pastuchovii Woron. ex Grossh. S35l Ph(Clm) ES
4- Asclepiadaceae 8yl 0,5
5- Vincetoxicum scandens Sommier & Levier CCE Hem(Clm) ES
5- Betulaceae oo Ok e
6- Alnus subcordata C. A. Mey. Sl Ky Ph ES
6- Boraginaceae OLssl8 e s
7- Lindelofia kandavanensis Bornm. & Gauba S Ko Ge ES
7- Caprifoliaceae Aol o
8- Viburnum lanata L. JScan Ph ES
8- Celasteraceae sl o,
9- Evonymus latifolia (L.) Mill. Sl 8 Ph ES
9- Compositae (Asteraceae) S ey
10- Centaurea zuvandica Bornm. Gop eS8 K Hem ES
11- Cirsium osseticum (Adams) Petrak 0553l 5s Hem ES
12- Petasites hybridus (L.) P. Gaertn. olsl Ge ES
13- Serratula quinquefolia M. B. ex Willd. S eSS Hem ES
10- Convolvulaceae Sy 0,5
14- Calystegia sylvestris (Willd.) Roem. Ko Sy Ge M-ES
11- Cornaceae atlJle; oS
15- Cornus australis C. A. Mey. Jlels Ph ES
12- Corylaceae ERV W
16- Carpinus betulus L. B Ph ES
17- Carpinus orientalis Miller By Ph M-ES
13- Crassulaceae Bl
18- Sedum stoloniferum S. G. Gmel. S0 sl 56 Ge ES
14- Cruciferae (Brassicaceae) SNy g}
19- Alliaria petiolata (M. Bieb.) Cavara & Grande e e Hem ES-M
20- Cardamine bulbifera (L.) Crantz ShL S5 5 Ge ES
21- Cardamine impatiens L ShL S35 5 Th ES
22- Hesperis hyrcana Bornm. & Gauba slrl gpas Hem ES
15- Cupressaceae S0
23- Juniperus sabina L. Jesle Ph ES
16- Euphorbiaceae Osed b 0,
24- Andrachne colchica Fisch.&Mey Lds 23 Ph ES
25- Euphorbia amygdaloides L. S Ch ES
26- Mercurialis perennis L. o g e Hem ES
17- Fagaceae RS
27- Fagus orientalis Lipsky o Ph ES
28- Quercus castaneifolia C. A. Mey. subsp. castaneifolia ssleddy Ph ES
29- Quercus macranthera Fish. ex Mey. %] Ph ES
18- Geraniaceae e oS
30- Geranium robertianum L. 59,8 Ol 055w Hem ES-M
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19- Hamamelidaceae el 0y
31- Parrotia persica (DC.) C. A. Mey. ol sty = el Ph ES
20- Juglandaceae 55 0,0
32- Pterocarya fraxinifolia (Lam.) Spach S Ph PL
21- Labiatae (Lamiaceae) gl o
33- Clinopodium umbrosum (M. Bieb.) K. Koch Sl Hem ES
34- Lamium album L. EWINPILY Hem PL
35- Salvia glutinosa L. S S Hem ES
22- Leguminosae Oblaplie
36- Vicia cracea (Desf.) B. Fedtsch. Sl Sl Hem ES
23- Oleaceae 055 0,8
37- Fraxinus excelsior L. O3 Ph ES
24- Onagraceae e S oy
38- Circaea lutetiana L. O s Ge PL
25- Papilionaceae 3550 0 45
39- Coronilla varia L. Sl Hem ES-M
40- Trifolium canescens Wild. S S s Hem ES
26- Podophyllaceae
41- Epimedium pinnatum Fisch. e s Ch ES
27- Polygalacea
42- Polygala anatolica Boiss. & Heldr. ST sl Hem IT-ES
28- Polygonaceae R
43- Rumex dentatus L. BIETHEERE W Ge M
29- Primulaceae Jlaly 6,3
44- Primula heterochroma Stapf. Ol Jlealy Hem ES
30- Rosaceae eSS o8
45- Crataegus microphylla K. Koch. S5 Ph ES
46- Fragaria vesca L. SN A Ge ES
47-(Geum urbanum L. Sobe e Hem ES
48- Prunus divaricata Ledeb. )l Ph ES
49- Mespilus germanica L. 55 Ph ES
50- Rosa canina L. =3 O s Ph PL
51- Rubus lanuginosus Stev. ex Ser. Kias Ch ES
52- Sorbus torminalis (L.) Crantz Sk Ph ES
31- Rubiaceae LTI
53- Asperula taurina L. subsp. caucasica (Pobed.) Ehrend. S a3 Ge M-ES
54- Galium odoratum (L.) Scop. g Hem ES
32- Scrophulariaceae O 30 6 5
55- Digitalis nervosa Steud.& Hochst. ex Benth. A Hem ES
33- Solanaceae o Y 0 S
56- Solanum Kiseritzckii C. A. Mey. S 657t Ch ES
34- Thymelaeaceae al> o 5
57- Daphne mezerum L. S s Ph ES

35- Tiliaceae

)\.L.J oj“i



www.sid.ir

3 o2alse b 0T Byl 5 5505 Ko )ley iom (ALS ml s anllas A

o 5 455 oL o el S S S sS
58- Tilia platyphyllos Scop. BISSNERPLIS: Ph ES
36- Ulmaceae 03,50 0,8
59- Ulmus glabra Huds. b Ph ES
60- Ulmus minor Miller bl Ph ES
37- Umbelliferae (Apiaceae) O yor 0,0
61- Pimpinella affinis Ledeb. LSS s Hem ES
62- Sanicula europaea L. B Hem ES
63- Cervaria cervariifolia (C.A. Mey.) M. Pimen Hem ES
64- Laser trilobum (L.) Borkh. MK sles Hem M-ES
38- Urticaceae S5 0,0
65- Urtica dioica L. var. dioica wlgs 455 Hem CcoOM
39- Violaceae ALy oy
66- Viola odorata L. QIR Hem ES
67- Viola sieheana W. Becker SO Aty Hem ES
II- Monocotyledones gl S
1- Cyperaceae ehslisle s
1- Carex divulsa Stokes e Hem ES
2- Carex strigosa Huds. e Hem ES
3- Carex sylvatica Hudson eSS Hem ES
2- Dioscoreaceae oS 6,5
4- Tamus communis L. e Ge ES-M
3- Gramineae (Poaceae) fvuf 0
5- Brachypodium sylvaticum (Huds.) P. Beauy. S sl e Hem ES-M
6- Bromus benekenii (Lange) Trimen LIPS Hem ES-M
7- Festuca drymeia Mert. & Koch ASS o il Hem ES
8- Oplismenus undulatifolius (Ard.) Roem. & Schult il - s e Hem ES
9- Poa nemoralis L. ILCEe Hem ES
4: Liliacea g =Y 6 5
10- Danae racemosa (L.) Moench Sier Ph ES
11- Polygonatum orientale Desf. Jlas Ge ES
12- Ruscus hyrcanus G. Wor. od s Ph ES
5- Orchidaceae T PO
13- Cephalanthera caucasica Kranzl. ©slas 8 Ge ES
14- Platanthera bifolia (L.) L.C. Rich. LCESg Ge ES-M

-a>-L Lo PPL (glal mde M (g e =Ll ES b5 36 Ph oo iy S ea Hem (2o 555 :Ge «optalS :Ch
s =5 T (g5-ana -COM (!
LS 5 4 ged laanksd Llosi 5 5o 45 5 il P bl ml
32 03 CAH 5 AFC (clady) pluly 5l slip b 1 slinl | 1,8 QF Jols 45 p05 4 0) g yams 3
(& 5T Y SlS) A plndl b e (oole o) s S 51 a0 —0sl, o)
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ANAPHYTO: CAH moment ordre 2 (¢) labo. Syste. & Ecl. Vege. PARIS XI Orsay J.P. Briane 11/02/87.

Fichier d'entrée: C: /TP/BAHAR3.REL
Fichier de la CAH: C: /TP/BAHAR3.CHR
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ANAPHYTO : Dessin de la CAH ( C ) Labo.Syst. & Ecol. Vege. PARIS XI Orsay J.P. Briane 11/02/87.
Fichier de CAH : C: /TP/BAHAR3.CHR
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benekenii, Platanthera bifolia, Sanicula europaea
VAT BT gl s sl SR s sl ol
Voo Ol b o8 g 0 Lo e ) VL e
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Sl Gt s o3l slass e o Sl
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Oingl 5 Ol Do Ul Jdaa oS Al sl
el anale 3 S St

Parrotio persicae- Carpinetum betuli s>

(st yarls slad
Parrotia persica, Carpinus betulus, Alnus
subcordata, Fraxinus excelsior, Ruscus hyrcanus,
Ilex spinigera, Phyllitis scolopendrium, Solanum
kieseritzkii, Mercurialis perennis, Polystichum
setiferum, Sedum

Dryopteris filix-mas,

stoloniferum
MY G040 plinl s sl St s3anls ol
GO ol Olyee b o8 g 0 Lo mhaes VL
~4558 35 Sl 4y (S15 Jdaay Bl 1l sy T
Sl Sl anslr plps WS 5 o s
S i Ol cpmoman il 035 SKIOT 3 345
s (‘S Sk
subcordatae-

Alnetum Pterocaryo axol>

fraxinifoliae

L g Ll slad S
Pterocarya fraxinifolia, Alnus subcordata, Acer
cappadocicum, Fragaria vesca, Prunus divaricata,
Polypodium wvulgare, Phyllitis scolopendrium,
Oplismenus undulatifolius, Alliaria petiolata,

Polystichum braunii

¥ ke Yol Ol psee 5 SR Slidow el

Querco macrantherae- Carpinetum dxal>

orientalis

Quercus macranthera, Carpinus orientalis, Acer

cappadocicum, Cornus australis, Viburnum

lantana, Crataegus microphylla, Rosa canina,
Coronilla varia, Cirsium osseticum, Asperula
taurina, Epimedium pinnatum, Digitalis nervosa,
Vincetoxicum scandens, Cervaria cervariifolia,

Vicia crocea, Salvia glutinosa, Poygala anatolica
39d Ll o i S s le i s analr ol
b s gm0 bud el 51 VL e YT B Ve
3503 )l dsys N B0y ol Ol e
Fraxino excelsioris- Aceretum velutini assl>
o e Ll slad S
Fraxinus excelsior, Acer velutinum, Petasites
hybridus, Evonymus latifolia, Lindelofia
kandavanensis, Mercurialis perennis, Cradamine
bulbifera, Poa nemoralis
VIA GO glil 5o sl i 53 sl ol
L oddld 5 Jld g 5o Lo mhaw 51 5VL 2
c&a&rSSb'- Sl il (e s VO B Yl Ol e
ol sl ol PO ey 5 SUE S Y Ol
395 osn ¢S d Ol Jdsa el l 5o 50
Gl s 3l SK sl e oSl s sl
Gl 51 aS Wl gl K805 5 oy ol 2
Sl s b Sl 0L 5 g amslr ol L

.JJ‘)OTJJ&@%PL‘; Jﬁ}v.';)@wlg-w\dxxb

Parrotio persicae- Quercetum castaneifoliae assl>

Lf*"‘aj“ upLJa 6[.&4_,;
Quercus castaneifolia, Parrotia persica, Bromus
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hyrcanus, Crataegus microphylla, Acer
cappadocicum, Prunus divaricata, Ulmus minor,
Rubus lanuginosus, Tilia platyphyllos, Danae
racemosa, Solanum kieseritzkii, Galim odoratum,
Geum urbanum, Dryopteris pallida
2 e S el 550k 5 S el
wilaie 55 ple S 55 &S il S sl
CE.«)'(JS‘YL.J& YEVY B VIVe o0 CLL“)\)\ LoObe
Lo fosr 5 wpbdbd (o8 gbacer 5o Lo
S5 s e edalie Aoy 000 Vel Ol
—O el S Sl Al ol (St 5
il e el S

Rusco hyrcani- Fagetum orientalis axl>
Lf*"pj“ u.a:—\..; 6[.4&44;

Fagus orientalis, Ruscus hyrcanus, Solanum

Galium Mercurialis

kieseritzkii, odoratum,

perennis, Rubus lanuginosus, = Cardamine
bulbifera, Athyrium filix-femina, Poa nemoralis,
Dryopteris  filix-mas,  Sanicula . europaea,
Cephalanthera caucasica, Dryopteris carthusiana,
Festuca drymeia, Polystichum lonchitis

CAYer s elil s nle 2503 sl
(i slacgr 5 bps sl 5 VL e VoA
Sy 5 Aoy B BV Cod Ol b (8 5 2 8l
500y M losed gy 5l Sk als i alas
Al e 33 B law g 5l Cilise b s S i Ges

e Sy Vs (ST 5 IS

Fagetum orientalis assl>
Fagus orientalis, Galium odoratum, Cardamine
bulbifera, Dryopteris filix-mas, Festuca drymeia,

Vicia crocea
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Acer  velutinum, ' Fagus orientalis, Alnus

subcordata, Ruscus hyrcanus, Rubus lanuginosus,

Phyllitis

sylvaticum, Geranium robertianum, Oplismenus

scolopendrium, Brachypodium

undulatifolius,  Polystichum  woronowii, P.

setiferum, P. braunii, Solanum Kieseritzkii,
Athyrium filix-femina, Poa nemoralis

WVE Pl s pole o 5 b = AL amslr
el glacgr 3 Lo e 51 SV e VYAY G
ol ol s o3 ¥ B0 il Ol Lo e
Sy b 53 05SE S amilr ) (Sero 8 S S
P m A S a4l Hles oS o)L OF 4
Eel ol o)lil Larls sba S s bl
SAUT Sl el 53 Iy Glamsls Ol seas 0 S
33, il 5 Slaies S bl glaosls
by, (Ssp o3 amlr pl IS jsba ol sl
S slelily Sl Fosh e ame 5 S

Sls a

Carpino betuli- Fagetum orientalis al>

Lf*"pj“ u.a:—\..; 6[.4&44;
Fagus orientalis, Carpinus betulus, Ruscus
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Releve no.

Altitude (m)

Exposition(1=N, 2=S, 3=W)

Slope (%)

Releve surface (m?)

222000044343443334434354533100552535411011015250222
564543276556434038221919078098951218075634766971287

22211111111111112111111222111112122111111221111111111122
000565500011111211122221122334334334155545454555600
010919838901233816741037887041868605933161611071754
965985863568008242003560344400000552000950705070785

2221111331131311111333313121332211113 1311331131111
3 33 33 3 33333 333 33 33 3 3 33

665111121110030123322015221323234401410231134021176
000550050005505000000550050550005050500050050550505

1111111111111111111111111113131111117111311111111111111
000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000



www.sid.ir

Y ¥ ke Yol Ol psee 5 SR Slidow el

Tree cover (%)

1 1 1111 1111
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Shrub cover (%)
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005005000000005550000550050005000000005005050050000

Herb cover (%)
1142778 3182283112211321 111111372132242216 12 31
500500055500000000050500005005000500000005000500500

Frequency (%)
Local characteristics of
Querco macrantherae- Carpinetum orientalis

1960Carpinus orientalis LS T 7
5893Quercus macranthera 5O 222 e e e e e e et e e
2431Coronilla varia LS 2 T 5t I
7594Viburnum lantana L St
2244Cirsium osseticum LT T S
0810Asperula taurina G T
2425Cornus australis 5.9 21 e aaaaaain e
3251Epimedium pinnatum B T
2141Cervaria cervariifolia 5.9 4+ i e ee e e aaaaaaan +.
7649Vincetoxicum scandens R T e
3015Digitalis nervosa R0 T
5634Polygala anatolica G T
6788Sorbus torminalis 3.9 il e . Y F oo e e aeaaaaaa
2900Daphne pontica O
4416Laser trilobum O
6579Serratula quinquefolia 2.0 .. 4. i ia it e e e e e
0589Andrachne colchica O
Local characteristics of
Fraxino excelsioris- Aceretum velutini
3572Fraxinus excelsior T A 5 S o I
5452Petasites hybridus L 2 5 e
3458Evonymus latifolia 15.7 IR . S I+ .
4562Lindelofia kandavanensis3.9

N
Local characteristics of
Parrotio persicae- Quercetum castaneifoliae
5890Quercus castaneifolia 9.8 ....... 1 2 e e
1668Bromus benekenii 3.9 ._...... 2
5598Platanthera bifolia 3.9 _...... o e e e e e e e e e aaaaaaaaa
Local characteristics of
Parrotio persicae — Carpinetum betuli
5417Parrotia persica 13.7  ...... 2323302 . e eaaaaaa
Local characteristics of
Pterocaryo fraxinifoliae-Alnetum subcordatae
5827Pterocarya fraxinifolia 2.0 ..._..._ . ... ..... 2 e e e e e e e aaaaaaaan
5682Polypodium vulgare 2.0 Lo-. F o e e e eiaaaan
Local characteristics of
Aceri velutini-Fagetum orientalis
0149Acer velutinum 47.1 ...4444111++..142132111 . +.+1....... +..13...... 1....
0449AInus subcordata 37.3 ... 22222233332322....... 1...2.122. .. ... .....
5515Phyllitis scolopendrium35.3 R I I 5 o o S ST o S
1658Brachypodium sylvaticum3l.4 _.... S I e I I e I e
3734Geranium robertianum 23.5 B 1.1.+111.+.1...2....... ot e
52030plismenus undulatifolil3.7 ... ......... 0 e I 5

0359Alliaria petiolata 13.7  _..... +o.. .. L t o e +...
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5691Polystichum woronowi i 7.8

5690Polystichum setiferum 3.9 _.._.._.......... S
5688Polystichum braunii 3.9

Local characteristics of

Carpino betuli- Fagetum orientalis

1956Carpinus betulus 49.0 1....+.1+.12311..1...13333313323_.+1_+. ... ..... +....
2710Crataegus microphylla 33.3 211....1........ +ooo.. 1. 1+1++ ++5.0 .. ... ... +ot+.
0139Acer cappadocicum 255 1.1.. ... ...... 1...... +o 11+ A+l +oo.
3746Geum urbanum 23.5 ..... T R S I I S
5787Prunus divaricata 17.6 1. ... ... .... +oooo. N O R
7415UImus minor 0 - 1. +1+ .
3100Dryopteris pallida 2 F oo e
2898Danae racemosa 2 O oo e
7160Tilia platyphyllos 2 e

Local characteristics of
Rusco hyrcani- Fagetum orientalis

6147Ruscus hyrcanus 78.4 .. .... 1153333121532222222223.242223221323323212. . .
3473Fagus orientalis 74.5 +_._. 12+ . +..._.+13433421++2454135545444555555545433
6757Solanum kieseritzkii 84.3 +..11..+.1111111.2111122+1+11221221.112221+1+221+1+.1
3672Galium odoratum 60.8 .. 11141 4+ ... L 111111111+.122.11111111.1
4797Mercurialis perennis 58.8 ...3345...1141.4._..2_ +_ +....-. 2+.421341331+1+.2+22
6109Rubus lanuginosus 49.0 _+........... +11211+1 .1 A1T ++14a+ L L L
1878Cardamine bulbifera N O e R +.. 8. Y ++1+++111211111+1+1
1524Athyrium Ffilix-femina 35.3 ... ......... RAE S S BRI S L S i
5622Poa nemoralis 33.3 L.t ++oL.... +o 1014122+l
3099Dryopteris filix-mass 33.3 ...43..... 1.1+ .4 LA S R I IUE SR S
3522Festuca drymeia 19.6 1+..... e +ooo. +oo.-. 1........ 1.+ ++.
6291Sanicula europaea T e I 1+.111..
2080Cephalanthera caucasica 3.9 .. ... a i i S
3097Dryopteris carthusiana 3.9 ... ... ... it e 1......... +..

Local characteristics of

Fagetum orientalis

7607Vicia crocea 9.8 ++..... L +1
Characteristic of

Rhododendro_Fagetalia orientalis Quezel et al_1980 & llico-Fagenetalia orientalis
Assadol lahi 1980 & Rubo_Fagion Assadollahi 1980

41821lex spinigera 45.1  333....1132322_ . ........ +...1233322_..2..... 321..2..
4802Mespilus germanica 19.6 111..... Fo e 1.d++. 4o +oao.
5687Polystichum aculeatum 15.7 _........ S S S S S S
6537Sedum stoloniferum 11.8 . _...... 0 50 I
3907Hedera pastochovii 9.8 ... 1+........ S R S e +...
5779Primula heterochroma 3.9 _+..... F o e e e e e e e e e e e aeeaaaaaaaaa

Characteristic of
Fagetalia sylvaticae Quezel et al.1980
1880Cardamine impatiens 9.8 ot 1....... R

Characteristic of
Querco_Fagea Quezel et al.1980 & Querco_Fagetea Quezel et al.1980

2217Circaea lutetiana 56.9 _++_ oL+ 1 1+ 1T+l 1D AL L +++.
7413UImus glabra 56.9 .. 1+ 4 A 11D 4oLl 112 ++++ 4+ o441
1950Carex sylvatica 33.3 11....+121.1..1. A+ .11+l 4Ll S S I
6232Salvia glutinosa 13,7 b e eaaaaa +ooo 1o+l

Characteristic of
Quercetea pubescentis Quezel et al_1980
6971Tamus communis 17.6  +. ..+ +. ... S +.o++t+

Companion & others

3387Euphorbia amygdaloides 84.3 11111..+..1111112112221211111.11112111121. .11+1+1.1
4390Lamium album 64.7 1..111+...... 1.+1.111+112111.+1..111.1121 . ++.11111..
7663Viola sieheana 49.0 +.+.11....1. .. +1+ 40010110 214 A A+ AL L

3565Fragaria vesca 39.2 11+.1+.1...... +oo .. R e e o e SR 5
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7659Viola odorata
1912Carex divulsa
5642Polygonatum orientale
3096Dryopteris borreri
1814Calystegia sylvestris
5689Polystichum lonchitis
7424Urtica dioica
4040Hesperis hyrcana
6049Rosa canina
2293Clinopodium umbrosum
1949Carex strigosa
5536Pimpinella affinis
4299Juniperus Sabina
7257Trifolium canescens
2072Centaurea zuvandica
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Abstract

The aim of this research was to study the plant associations in Baharbon district of Kheyroud Forest
(north of Iran) and their relationship to physiographical factors. Determination of plant associations and
sub associations were done, using Braun - Blanquet School. For this purpose, 51 releves consisting of 100
m’® area, were located at different sites. The phytosociological data was analyzed by the Factorial
Correspondences (AFC) and Classification Ascendant Hierarchique (CAH) methods, using the Anaphyto
software. Nine associations consisting of Querco macrantherae-Carpinetum orientalis, Fraxino
excelsioris-Aceretum velutini, Parrotio persicae-Quercetum castaneifoliae, Parrotio persicae-
Carpinetum betuli, Pterocaryo fraxinifoliae-Alnetum subcordatae, Aceri velutini - Fagetum orientalis,
Carpino betuli-Fagetum orientalis, Rusco hyrcani-Fagetum orientalis and Fagetum orientalis were
distinguished in this forest. Then relationships between the associations and the landform features were
investigated, applying the DCA method and CANOCO 4.5 software. The results showed that although
there were significant relationships between the associations and the altitude and the geographical
aspects; but there was not significant relationship with the slope gradient.

Keywords: Phytosociology, Braun-Blanquet school, AFC, CAH, DCA, Baharbon district, Hyrcanian
Forest.
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