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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.
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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).

o (S yusio F slade P slado shuzxo (S o F ylode P ylode
Slegs slé \Y/OFY ar (1) Sy ydan /5%y /V4F
O g 2L Y/VAA VA4 (1) sy FIVFA e /on)
Oy el VIV s 4z el V/a§ VAlad
(1) cudg 36 VA/FYO e (ds/m) S S culua AZ)) AYZN
(1) cudgs3 A/AVY s (Meg/l) = V/6YA VAL
(1) cadgi 5 o0 F/FYY VAR (Meg/l) JT o 8 /vy /v
(Meq/l) 45 V/YOV iy (mg/kg) s \/55Y AM
(Meqg/l) o \/00Y C/YYY (/) anls Y/AY¥ /0 F4
(MY/KQ) el +/AVS /FNY (VA" ViaYd /004
(Meq/l) uls” Y/9YA a4 () S /Y0 s/
(Meq/l) @ 500 +/AAQ </F¥4

Bl o b aibie oy a5 i ol s
Daucus littoralis Sm. subsp. hyrcanus 4kl YU
Nasturtium officinale R.Br Lonvolvulus persicus .
o5 ol o pite 3 (IS Sl el (o3 ke oyl
a5 Lo g e Slgthy ey nl SIS (0 DLl i Sl A 1y
ol Chlis 5 Cules g 53 WIS S S i
o s el Lang Sl ) 0o e Dleeal p sl
Db 3Bl Jomlaw S anle Sy Al Jaol b (5yls
P Gl S Gba S ale il 4 s b e
Sl p3Y Camdge sbml L Olg e cedd S laanle bl

35 6,8 e Olsy e 5 5 S ba £ ol S

SOl Rl
s 5 Lo 6131 ¢ A8 slgar T § Jaes 50500 55,
- a4 OUS Oll O 6131 5 48,31 BT 5 ot

REFERNCES

Abella. S.R. and Covington, W.W. 2006. Forest ecosystems
of an Arizona Pinus ponderosa landscape: multifactor cl-
assification and implications for ecological restoration. —
J. Biogeogr. 33: 1368-1383.

Anonymous. 2010. Geological Survey and Mineral Expl-
oration of Iran.

Antoine, G. and Niklaus E.Z. 2000. Predictive habitat dist-
ribution models in ecology. — Ecol. Model. 135: 147-186.

Asri, Y. 2005. Ecology and plants vegetation. — Payam No-
or University Publishers. 207 pp.

om Ly, Llas $ 15 655 ol s Punica granatum
unger ;s oliises 51 6 ks 1 o 5 2L (Slalinar
o+ olﬁig 5 (1909) Warmin «(1854) Sendtner «(1836)
Llasls
S gble ;s Gl6f gle S A odalie G ol o
Clea 5 Sl aBl talS Cuda Wl GYL Al ds s
G 5o kiS s sl oy gt DL Gbla al 53 STl ()5
5 Olsy Slaanbeas I o Falol L aS g sba . Lls s
o LIl @6 S e edat Gladanbeas 4 OB
3t 5 e (115 le 2alST 55 0T e Ol 5 0 oS
Glaasl l.cuils Sl JT slee il 5 S gla S5
Jsl 05 5 33 148 ske &5 5§ am Ol 5 oo 0T Cumna

Convolvulus persicus- Crepis foetida subsp. feotida
dule Ao s gl OT &Sl 5" Argusia sibirica p s o5 8 3

'4.1 .J.;J‘J )}\é}' d{'ﬁj a.l.{b.; )L_-..«q QJM% ULQL;? cL}]oL.A
b 0aseSsy 5 Olg,y slaawleas I 5 Salolb L oS, sb
Eryngium o 038 & ekl sladuleas
Rubus eoler 55 4 caucasicum- Juncus acutus
—3 b il gl gle ciyls I3 oT,s sanctus
by 93 S Olazle 5 Sab &S 5 S 0l Olg 0 cCulg
S5 bt s g8 Slagatly 5 3l e B S
D3lias iy 4 g b cwl O 56 Cow Suia DL

d‘f-‘ QbﬁJjJar.A 9 &LA Lshali:.‘ﬁj Lg)hblgw; 3 ;A.LPJ


http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dor.isc.ac/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 2025-11-28 ]

[ 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
203/v.r Ova BiologicaReperta 3 (3) (2016)

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

Asri, Y., Sharifnia, F. and Gholami T. 2007. Plant associ-
ations in Miankaleh biosphere reserve, Mazandaran
Province (N. Iran). — Rostaniha 8: 1-16.

Assadi, M. Maassoumi, A., Khatamsaz, M. and Mozaff-
arian, V. 1988-2012. Flora of Iran. — Research Institute
of Forests and Rangelands Publication, Tehran.

Barnes, B.V., Zak, D.R., Denton, S.R. and Spurr, S.H.
1998. Forest Ecology. — John Wiley and Sons, Inc., New
York.

Bay Bordi, M. 1993. Soil Physice. — Tehran University Pu-
blication. Tehran.

Beatley, T., Brower, D.G. and Schwab, A.K. 2002. An in-
troduction to coastal zone management. Second edition.
— Island Press. Washington, DC.

Birkeland, W.P. 1999. Soils and Geomorphology. — Oxford
University Press, 430 pp.

Braun-Blanquet, J. 1964. Pflanzensoziologie; Grundziige
der Vegetationskunde. Third edition. — Springer Verlag.
Wien, New York.

Cannon, H.C., Peart, R.P. and Lighton, L. 1998. Tree sp-
ecies diversity in commercially logged Bornean rainfo-
rest. — Sci. 281: 1366-1368.

Dalia A.B., McDonough E., Camilli A. 2014. Multiplex ge-
nome editing by natural transformation. — PNAS.
U.S.A. 111: 8937-8942.

Debinski, D.M. and Holt, R.D. 2000. A survey and over-
view of habitat fragmentation experiments. — Conserv.
Biol. 14: 342-355.

Djamali, M., Akhani, H., Khoshravesh, R., Andrieu-Ponel,
V., Ponel, P. and Brewer, S. 2011. Application of the gl-
obal bioclimatic classification to Iran: implications for
understanding the modern vegetation and biogeography.
— Ecol. Mediterr. 37: 91-114.

Ejtehadi, H., Amini, T., Kianmehr, H. and Assadi, M.
2003. Floristical and chorological studies of vegetation in
Myankaleh wildlife refuge, Mazandaran Province. Iran. —
IJES 4: 107-120.

Eshaghi Rad, J., Zahedi Amiri, G., Marvi Mohajer, M. R.
and Mataji, A. 2009. Relationship between vegetation
and physical and chemical properties of soil in Fagetum
communities (Case study: Kheiroudkenar forest). — J. Fo-
rest and Poplar Resea. 17: 174-187.

Frey, W. and Probst, W. 1974. Vegetationsanalytische Un-
tersuchungen im Diinengebiet bei Babolsar (Kaspisches
Meer, Iran). — Botanische Jahrbuicher fur Systematik 94:
96-113.

Ghahreman, A., Naginezhad, A., Hamzeh'ee, B., Attar, F.
and Assadi, M. 2006. The flora of threatened black alder
(Alnus glutinosa ssp. barbata) forests in the Caspian. Lo-
wlands, northern Iran. — Rostaniha 7: 1-26.

Glenn, M., Robert, E., Brian, H., David, R.F., Jonathan, H.
and Dana, M. 2002. Vegetation variation across Cape
Cod, Massachusetts: environmental and historical dete-
rminants. — J. Biogeogr. 29: 1439-1454.

Grongroft, A., Petersen, A. and Miehlich, G. 2003. Edap-
hical diversity and biodiversity in mutual dependency.
ID: 01 LC 0024. — Biota Africa SO2. 130 pp.

Hajek, M. and Hajkova, P. 2004. Environmental determ-
inants of variation in Czech Calthion wet meadows: a sy-
nthesis of phytosociological data. — Phytocoen. 34: 33-
54,

Hardtle, W., Goddert, O. and Christina, W. 2003. The ef-
fects of light and soil conditions on the species richness
of the ground vegetation of deciduous forests in northern
Germany (Schleswig-Holstein). — Forest Ecol. Manag.
182:327-338.

Jafari, M., ZareChahouki, M.A., Tavili, A., Azarnivand,
H. and ZahediAmiri, G.H. 2004. Effective environm-
ental factors in the distribution of vegetation types in Po-
shtkouh rangelands of Yazd Province (Iran). — J. Arid.
Environ. 56: 627-641.

Krzic, M., Broersma, K., Thompson, D.J. and Bomke, A.A.
2000. Soil properties and species diversity of grazed cr-
ested wheatgrass and negative rangeland. — JRM 53:
353-358.

Leps, J. and Smilauer, P. 1999. Multivariate analysis of ec-
ological data. — Faculty of Biological Sciences, Univer-
sity of South Bohemia, Ceské Budéjovice.

Ludwig, J.A. and Reynolds, J.F. 1988. Statistical ecology:
a primer on methods and computing. — John Wiley and
Sons, New York .337 pp.

Mirzaei, J., Akbarinia, M., Hosseini, S.M. and Kohzadi, B.
2009. Biodiversity comparison of woody and ground ve-
getation species in relation to environmental factors in
different aspects of zagros forest. — Environ. Sci. 5: 85-
94.

Naginezhad, A. 2012. A physiognomic-ecological vegeta-
tion mapping of Boujagh National Park, the first marine-
land national park in Iran. — ABR 3: 37- 42.

Naginezhad, A. 2012. A preliminary survey of f and vege-
tation of Sand Dune Belt in the southern Caspian coasts,
N. Iran. — Resea. J. Bio. 2: 23-29.

Naginezhad, A. and Saeidi Mehrvarz, Sh. 2007. Some new
records for Iran and Flora Iranica area collected from Bo-
ujagh National Park, N. Iran. — J. Bot. 13: 112-1109.

Naginezhad, A., Saeidi Mehrvarz, Sh., Noroozi, M. and Fa-
ridi, M. 2006. Contribution of the vascular and bryoph-
yte flora as well as habitat diversity of Boujagh National
Park, N. Iran. — Rostaniha 7: 83-105.

Pinto, J.R.R., Oliveira-Filho, A.T. and Hay, J.D.V. 2006.
Influence of soil and topography on composition of a tree
community in a Central Brazilian valley forest. — Edinb.
J. Bot. 62: 69-90.

Raunkiaer, C. 1934. The life forms of plants and statistical
plant geography. — Oxford. Charendon Press.

Rechinger, K.H. 1963-1998. Flora Iranica. Vol. 1-173. —
Graz, Akademische Druck-U und Verlagsanstalt. Graz.
Asteria.

Roem, W.J. and Berendse, F. 2000. Soil acidity and nutr-
ient supply ratio as possible factors determining changes
in plant species diversity in grassland and heatland co-
mmunities. — Biol. Conserv. 92: 151-161.

Roleéek, J., Tichy, L., Zeleny, D. and Chytry, M. 2009.
Modified TWINSPAN classification in which the hier-
archy respects cluster heterogeneity. — J. Veg. Sci. 20:
596-602.

Salardini. A. 1982. Soil fertility. — University of Tehran
Press.

Sendtner, O. 1854. Die Vegetationsverhaltnisse Siidbay-
erns nach den Grundsatzen der Pflanzengeographie und
mit Bezugnahme auf Landescultur. Miinchen.


http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dor.isc.ac/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 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1395.3.3.2.0 ]

[ DOI: 10.21859/acadpub.nbr.3.3.193 ]

204/ ¢

Vasefi et al. Fctors affecting on vegetation of Boujagh

Bl AE gy S0 Jalge O 5 ol

Sharifnia, F., Asri, Y. and Gholami, T.T. 2007. Plant dive-
rsity in Miankaleh Biosphere reserve (Mazandaran prov-
ince) in North of Iran. — PJBS 10: 1723-1727.

Shokri, M., Safaian, N., Ahmadi, M.Z.T. and Amiri, B.J.
2004. A second look on biogeographical province of Mi-
ankaleh Biosphere Reserve. — Appl. Ecol. Env. Res. 2:
105-117.

Small, C.J. and McCarthy, B.C. 2005. Relationship of un-
derstory diversity to soil nitrogen, topographic variation,
and stand age in an eastern oak forest, USA. —Forest
Ecol. Manag. 217: 229-243.

Tichy, L. 2002. JUICE software for vegetation classifi-
cation. — J. Veg. Sci. 13: 451-453.

Unger F. 1836. Ueber den Einfluss des Bodens auf die Ve-
rtheilung der Gewaechse, nachgewiesen in der Vegeta-
tion des norddstlichen Tirols. — Rohrmann and Schwei-
gerd, Vienna.

Warming, E. and Vahl, M. 1909. Oecology of Plants an in-
troduction to the study of plant communities by P. Groo-
m and I. B. Balfour. — Clarendon Press, Oxford. 422 pp.

Zare Chahouki, M.A., Qomi S., Azarnivand H. and Pirri
Sahragard, H. 2009. Relationship between vegetation di-
versity and environmental factors in Taleghan rangel-
ands. — JRS 3:171-180.

Zemmrich. A., Manthey, M., Zerbe, S. and Oyunchimeg,
D. 2010. Driving environmental factors and the role of
grazing in grassland communities: A comparative study
along an altitudinal gradient in Western Mongolia. — J.
Arid. Environ. 74: 1271-1280.

Zohary, M. 1973. Geobotanical foundations of the Middle
East. — Fischer Verlag, Stuttgart, Amsterdam.

*hkkkk

How to cite this article:

Vasefi, N., Saeidi Mehrvarz, S., Naginezhad, A.R. and
Ravanbakhsh, M. 2016. The study of factors affecting
on vegetation in sand beaches of the Boujagh National
Park, Province Guilan. — Nova Biol. Rep. 3:193-204.

L0 § & BIF A (W 390 SR O (Aol
o DL lanle Jolsw 3 AU 2y S Jelse ez IYAO
NAFYF X e e 3 o8 slaasl — S Okl (Bl



http://chla.library.cornell.edu/cgi/t/text/text-idx?c=chla;idno=2811757
http://chla.library.cornell.edu/cgi/t/text/text-idx?c=chla;idno=2811757
https://en.wikipedia.org/wiki/Isaac_Bayley_Balfour
http://dx.doi.org/10.21859/acadpub.nbr.3.3.193
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.3.2.0
https://nbr.khu.ac.ir/article-1-2683-en.html
http://www.tcpdf.org

