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Abstract. This paper concerns itself with the study of sand beaches of the Boujagh National Park with an area of
3477 ha. The purposes of this study include the determination of the plant species diversity and plant groups. In ad-
dition, the determination of the impact of environmental and specific variables on the presence or absence of certain
species and their communities is another aim that the study follows. In order to attain those purposes, 52 plots across
6 transects of the district were used. In each plot, the materials were identified and abundance-dominance of species
by using Braun-Blanquet criteria were obtained and their life forms were determined according to Raunkiaer clas-
sification. To determine the plant groups, a Two-way analysis of significant modified species (Modified TWINSP-
AN) was utilized. Detrended Canonical Analysis (DCA) was used to determine factors affecting plant groups. The
results showed that four plant groups exist in this district: Convolvulus persicus-Crepis foetida subsp. Foetida grou-
p, Argusia sibirica group, Eryngium caucasicum-Juncus acutus group and Rubus sanctus group. The first and seco-
nd groups consist of higher percentages of therophytes and spread in areas where the soil contains more sand. Plants
in the third and fourth groups spread in areas with stabilized sand and high percentage of silt. DCA analysis results
showed that soil factors (texture, OC, Na, K, N, Ca, Mg) have significant relation with plant groups were studied.
Among the plant groups, the percentage of silt and sand, species richness and life forms of therophytes and geop-
hytes show significant relations. Therefore it can be concluded that these factors affect on the separation and distri-
bution of plant groups.

Keywords. coastal ecosystems, transects, raunkiaer, plant groups, environmental factors


mailto:saeidimz@guilan.ac.ir
http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.2.0
https://nbr.khu.ac.ir/article-1-2683-en.html

194/1a¥

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1395.3.3.2.0 ]

[ DOI: 10.21859/acadpub.nbr.3.3.193 ]

Vasefi et al. Fctors affecting on vegetation of Boujagh

Bl AE gy S0 Jalge O 5 ol

2 i LS il S pE by S s e
A3 0T S ol it b b s ol & ol Jalse
(ol slel&ey 5, (Ludwing & Reynolds, 1988) s i
5 Sl oSy Jols s S oy Ll ladki
5 b il S 5h cou Ll 8 ol 1K

o sy0plsl (Beatley, 2002) 5405 515 Ll sbcdlss
4 S5k ol S Sy g S Jelss s A Glees 8
Sl Ol pl 23 = (S o SaeSL o 5o ) (S A5
oldplail Dlalllas 515 )l> age 2B ol 5l cule> 5 Cbli>
4 OlF e o by s slal ol Glap sl o
«(1974) Probset , Frey «1973) Zohary < lJlks
(2004) o1,Ken 5 Shokri (2003) ol,%.s 5 Ejtehadi
1, (2006) ol ,Kens 5 Ghahreman; (2012) Naginezhad
01, 5 Sharifnia 5 (2007) o1, Kas 5 ASIi 5 ONS Ol
5o adkale cpl ysls w5 S o5lal Ok Okl 55 (2007)
(Naginezhad et o2 plowl 3 Oliiows 2 S male ) sba
S50 B s b adate S 15, L2 5 <, 2006)
sds .(Naginezhad, 2012) col ouss g5 55 - lidons
23 AE Gy F i (sl S g5 smop adles
e S OB L s 3y » G165 5 Jase o ie I ST
Sloes S S5 50 s e Jalse e e 5 shaten
sl dnlllan o 33 gdoes  ALS

b w9y 9 3lg0
35 5 4 50 BT Ol s (WS Okl )3 Bl g o &STL
S YFWY Ly b 0T Sl Sl 488 515 el
0 cor T T A% Y TPY T SLelae bl 5 ol
S5 i 5,e YV YA B YVOYFONT 5 5 dsb
5 Sy diate Sy bt e i3V JSE) ol 4 S
(Anonymous, 2010) 55, o jled & Ol s d-lo laaziy
3 S i eles s L aseie slanle Lokl 55
-] CE'N SLOle g sasOlis Jl- ey 5 aibie Slo g
Y5 Lo e 5 gboay adlate oyl plis ) sl 2538 clao, s 55 Lo

-

oo
o il Slllas 5 ol 5o S gladle s
sy (AE walz 53 Jasa (gl e 5 6 S Al o
(Zemmrich et al., 2010; Pinto, 2006, <.l ois
- 05 S5 Sl 5 sl (Antoine & Niklaus, 2000
23 AE e ps5 5 mi5 JAS Jelse o 4 Olelis
slaa 8 (Glenn et al., 2002) wiasls; ALE sl
P alie (BB Gl 5 e glils (LS
il dins o S5 1y iy slaes B 5 Lpd gn s
P i bl e b i, 5 S LS slaes 8
ol 535 Gaa S 5 el o 5 42 b ol en Laoe
o5 5 w8 5 Ks (Abella & Covington, 2006)
S Cards Ol 5 o (Lgd o mn Glaikaie 5l ALS (sl
S paibe (Sas Ob3 nelS 03 1y ke Kos
Sl S5 b oy s b ase Lol gla S5
Debinski ) & ,ls oljwa i85 ¢ AL o5 8 sloul H3 Sl
B35 2 e R B S s S5, (& Holt, 2000
(Zare Chahouki, 2009) 45 . Wl Al sbas
Jolse 4 a5 b A LS g ) 4 3L Ol
Hardtle et al., 2003; ) Wlasls , &Sl S5 5 oloosds

Krzic et al., 2000; Small & McCarthy, 2005; Roem
Ghuazb (gl 50 ol sba i, (& Breeds, 2000

5 ey 4 Sl Bl arwy 5 odd pll alS iy

(Modified siszdlol jasls s S &by o
,sba Twinspan Way Indicator Species Analysis)
M&\JJ kSaL«f &Zﬁ &ug;.ﬁ) C)\&S‘.k.&)b obj'.'.wf
Eshaghi Rad et al., ) 558 » 45,5 ;50 LS slaos §
)\ C_,Ja‘.b- 9 &:»LJ.L-AA :L.;.a‘) JJ 6.3]1)‘5 Ql&ma.a ).\ (2010
ol (2SS sp s S (b el
P8 13 p s SO 3 ege BB OLLE s )ls o5
L-Lf@ .bf':uﬂ Ukl;':r.a 6\.&43\.0.7..»‘ v._::‘;’..uﬂ.c L_v‘ W)}bm
“a ases Jalge 5 OBLS o daily, Cotls Dojs 0 ol
2okl OT (g5l 5 S g S 5 (55058550 0525
Q‘ﬁ:.i.? 9 r_{‘j 4%‘14 J.Lo 3990 ‘Egb) ol L: sl

(oleloplp 5 o patie Lo, Oy (alE iy


http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.2.0
https://nbr.khu.ac.ir/article-1-2683-en.html

195/14

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1395.3.3.2.0 ]

[ DOI: 10.21859/acadpub.nbr.3.3.193 ]

Nova Biologica Reperta 3 (3): 193-204 (2016)

VAYSY - F O 5Lt F ale e pole 0 oy slaatily

(Assadi et al., of,l ,4 5 (Rechinger, 1963-2010)
ol e S ts, o algys s glulis 1988-2012)
Joloss shtens uzen s ms (1934) Raunkiaer oz
dsb 53 S glad 5 (S50 Sk () 5 aikeie ST
i D L OT Uil 5 by 5l o Sl L oSl 5
ToFr Gas k(S Dy oS Gsa dalsS a5 s (LS
SBdgi SrsTper 5 A i digad dakd S 55 s sl
W55 o Bl 0T 3 3l Ol ooty STl
S Sy prio

A3 S ke @ﬁTC"’- caabte S o ) shatess
S5 505 OF  gemays 5 35 Oy g Ladpas Gkl 1 S
Slad gad (SiluosleT (gl s Cils 5 e Sl ¥o—Fr Gas
G sed bl il Ghisyse Gl bl plnil Cgr ST
Glsie Sy S gladigel bl s it oS
FaFle S g Calid L SE gleY Dok ol
33 Flose b QeSS e 5 o ol 3 5 BBT sles 3
Sy 3 S S8l en gl s ol (5 e e
LS JT oS el s sl ST By ¢ty
S R e LRI = G L W NPRETS
Ol commpen i oslital EDTA O e 5 psisaT il
ol 5 ke cplsl S 5y 51 (S als 5 gl
o ool s Lo 7 13 5 g paT Dbl gl b ST
AT Sba s Jeddlysims Gb as ase S
AT Csts ST (s go
yosls Julxig 4 yoxi

S S AE laes 8 on 5 by suaib ) glates
Rolecek ) Modified TWINSPAN (giuas s 5 (gues,
(Tichy, 42 eslizal JUICE i3l 5 IG5 o(et al., 2009
e Jolse b (ALE (Glaos 8 Lol s ) shaies .2002)
le s J6 55 o(Leps & Smilauer, 1999) DCA Do 3!
sy s5,» (Cannon et al.,1998) .s «slzwl Canoco
i) Slaodkidy 5 ALE b S 4 edd S3
Gl G ol > (Dalia et al., 2014) us’ o oSS
A o3litl O g 5 250 wl5 5 SIS g5
.(Barnes, 1998)

“OT Candy o p 03 el BT (6Lys e I el e
o) (YVY 6 Y0 0V) Bl & Sledbl bl ailaie ol sn
31,8 Slo iy VYY) VL (glos Lo e ¢ ,g5LST wlisl g
Ol i &als 5 e s AYOF/FA ailaie SV S5l Low e
53 b3 S Lo gte sl e L VYE/Y BN/ o S50
Lo gza 5 38 Sl Gy Y Glage 5 3) b ole o 5 8
a3 2 /F (g 5 63 Jlo Glaole o 55w 5 s JSlu>
gl gduaib 4 4y LY K8 Cl ey NEgEw
o) slsasoT (Djamali et al., 2011) of ) 1 eSLS 50
el (G102 e (6l 5 9T ds sazen s 5) o $L3I Aalata
wodld (5397 oz

b by e VP o, S Sl LS FRVY
S Jols bl 4SS LIl (Gaiow ol 53 Sl oL dilate
Joe VY i b gl gl bSe (gl s sl
dsb L &0 S8l ol et 38 555 2 WSS
VO Jgb b s Sl Sl o8 e clgsl 5o e YAF
7o DOFY Usb g S5 S5L (g8 S Bl 03
YAV dob b poler Sl e g Blog) (08 i 3
OFF Jsb U oty Sl 5 035 )i B39y (35 i )3 e
3 A VU (Sosp 50 UL B4 S dbe s
SO (B S gl s e VPP Jsb L ns oSl
dlg Lgﬁfm'}.d C_,i.u\j" P Iy e LD oS
G128 god Dlalad sl .l ploil aigad dabad g5 4 S s)
Sl s 5 (505 pal g 53 P iy Sl 4 e g L
5510 Aewloes i Oloesl 2 YXY ile (slaey S 55 5 e O%0
25 8 plowl Jolio e ) 4 ()15 26 05 g 4 ges ki
el LSl 5 Jsb s andlas o dilase (AsTi, 2005)
Olalad dly 8 53 5 b e (Kes doly iz 4 Sldalie
23 813 i a3 § gamma)d Al )il (B3lal O sody 4 ged
e sy Joab 35 (b (S5 i sb 55 4 ses dal OY
033 dluys Sledbl & 55 Sy YOVF YN Sl
o S, 4 by DM g a5 s 8 ST
s calasl Braun-Blanquet gsue ulis ol » 45 8
Gt 4305 dalad a3 0 (65T e Sl S (stm ¢ 8 )
Bolphsh dazjl i mle oSG8 4 5 oS e


http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.2.0
https://nbr.khu.ac.ir/article-1-2683-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1395.3.3.2.0 ]

[ DOI: 10.21859/acadpub.nbr.3.3.193 ]

196/14¢

Vasefi et al. Fctors affecting on vegetation of Boujagh

Bl AE gy S0 Jalge O 5 ol

4951

37301

>z

37°24'

Sy 9 £ e S

49°51

YV (OAE Blad S Jas Bl IS o131 LSl 5 S Cmbg s 5 Bl o L olsn 5 oWl A2 - S
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Fig. 4. The distribution of plant groups and their relation with environmental factors according to Detrended Canonical

Analysis (DCA).
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-

Rubus sanctus I Argusia sibirica

5

Convolvulus persicus- Crepis foetida subsp. feotida L

Eryngium caucasicum- Juncus acutus .

Table 1. The synoptic table with the frequency of each species in each coverage group as analysed by modified

Equisetum ramosissimum Desf.
Geranium dissectum L.
Alopecurus myosuroides Hdus.
Euphorbia helioscopia L.
Plantago major L.

Veronica persica Poir

Torilis leptophylla Rchb.f.
Galium gilanicum L.
Geranium molle L.

Mentha aquatica L.

Conyzanthus squamatus (
Spreng. ) Tamamsch.

Parentucellia viscosa Edwall.

Lophochloa phleoide Rchb.

Tamarix ramosissima
Kar. ex Boiss.

Setaria glauca (L.) P.Beauv.

Sisymbrium officinale (L.) Scop.

Echinochloa crus-galli L.
Rumex sanguineus L.
Hydrocotyle vulgaris L.
Trifolium resupinatum L.
Vulpia myuros Rchb.

Geranium purpureum Vill.

Alnus glutinosa (L.) Gaertn.
subsp. barbata

Lotus corniculatus L.

Myosotis palustris L.

20

31
31

31

38

31

38

13

19

25
38

38

25

13

47
26
26
26
26
21
21
21
16
16
16
16
16
16
16
16
16
11
11
11
11
11
11
11
11

TWINSPAN.

o5 8 olad 1 2 3 4
gl anlad o jle 12 5 16 19
Crepis foetida L. subsp. foetida 83 6 5
Convolvulus persicus L. 67 5
Xanthium spinosum L. 58 31 16
Poa annua L. 42 25 32
Medicago minima (L.)L. 42 25 11
Argusia sibirica ( L. ) Dandy 25 80 11
Cynodon dactylon (L. ) Pers 25 80 75 42
Senecio vernalis Waldst. & Kit. 40 6 11
Xanthium brasilicum Vell. 8 40 13

E):ysntgeiuudr? caucasicum Fisch. 69 2%
Anagallis arvensis L. 17 20 56 21
Plantago lanceolata L. 50 5
Lolium perenne L. 20 50 26
Briza minor L. 44 26
Cerastium semidecandrum L. 17 44 32
Cerastium glomeratum Thuill. 8 44 11
Juncus acutus L. 17 63 68
Rubus sanctus Sherb 17 63 89
Lotus krylovii Schischk. & Serg. 8 13 37
Medicago lupulina L. 17 20 6 37
Poa trivialis L. 32
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Lolium persicum Boiss. & Hohen.

Parapholis incurva (L.)
C.E.Hubb.

Maresia nana Batt.

Trifolium micranthum Viv.

Sonchus asper (L.) Hill. subsp.
Glaucescens Kuntze.

Silene conica L.

Melilotus indicus (L.) All. 8
Polycarpon tetraphyllum (L.) L. 17
Trifolium scabrum L.

Juncus bufonius L.

Potentilla supina L. 8
Silybum marianum (L.) Gaertn.

Lycopus europaeus L.

Silene gallica L. 8
Cakile maritima Scop. 8
Mulgedium tataricum DC. 25
Salsola kali L. . 20

Typha caspica Pobed. 25

Rorippa islandica (Oeder )
Borbés

Epilobium hirsutum L.

Ranunculus muricatus L.

Veronica polita Fr. . 20
Bidens tripartita L.

Veronica anagalloides Guss. 17
Paspalum dilatatum Poir.

Carex divisa Huds.

Verbena officinalis L.

Trifolium campestre Schreb.

Mentha pulegium L.

Hypericum perforatum L.

Ranunculus ophioglossifolius
Vill.

Phyla nodiflora (L.) Greene
Prunella vulgaris L.
Calystegia sepium (L.) R.Br.
Crypsis schoenoides (L.) Lam.
Erodium cicutarium (L.) L'Hér.

Aster tripolium L.

Solanum nigrum Tausch ex
Dunal.

Sambucus ebulus L.
Nasturtium officinale R.Br.
Bromus brachystachys Hornung.

Rumex pulcher L.

Raphanus raphanistrum subsp.
raphanistrum

Lolium rigidum 25
Linum bienne

Centaurea iberica

Trifolium striatum

Atriplex sp.

25

13

13

13

13
13

13
13
13
13

13
13
19
25
25
38
19
19

19

D O O O O O O O O O

oD OO O o O

Digitaria sanguinalis (L.) Scop.
subsp. pectiniformis

Conyza canadensis (L.)
Cronquist.

Sonchus oleraceus L.
Ranunculus sceleratus L.
Veronica arvensis L.

Vicia tetrasperma (L.) Schreb.
Cirsium vulgare (Savi) Ten.
Alnus subcordata C.A.Mey.
Eleusine indica (L.) Gaertn.

Galium elongatum C.Presl.

Lolium loliaceum (Bory&
Chaub.) Hand.-Mazz.

Potentilla reptans L.

33

Medicago polymorpha L.

Conyza bonariensis (L.)

Cronquist. 2

Spergularia marina (L.) Griseb.

Calamagrostis pseudophragmites
(Haller f.) Koeler

Daucus carota L.

Polypogon fugax Nees ex Steud.
Lathyrus aphaca L.

Stellaria media (L.) Vill.
Juncus gerardii Loisel.

Iris pseudacorus L.

Paspalum paspaloides Scribn.

Vicia sativa L.

Phragmites australis (Cav.)
Steud.

Minuartia hybrida (Vill.)
Schischk. subsp. hybrida
Centaurium pulchellum
E.H.L.Krause

Lythrum hyssopifolia L.

Amaranthus viridis L.

Urtica urens L.

Salicornia europaea L.

Plantago psyllium L.

Arenaria leptoclados Boiss. 25
Samolus valerandi L.

Artemisia annua L. 8

Polygonum patulum M.Bieb.

Daucus litoralis Daucus littoralis
Sm. subsp. hyrcanus

Catapodium rigidum (L.)
C.E.Hubb.

Eclipta prostrata (L.) L.

Chondrilla juncea L.

Phytolacca americana L.

Ranunculus marginatus d'Urv. 8

Trifolium repens v L. 8

Capsella bursa-pastoris (L.)
Medik.

Agriophyllum squarrosum Moq.
Punica granatum L.

Trachomitum venetum Woodson.

20

20

20

20

20

38

25

19
19

19
25

25

19
19
19
19

13

25
38

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
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Table 2. One-way ANOVA analysis for all environmental variables (*= p<0.05).
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