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Abstract 
Ipomoeo – Elymetumfarcti (Géhu, Uslu et Costa 1989) association is endemic for coastal 
dunes of East Mediterranean of Turkey. This association is identified in Patara, Kumluca, 
Side of Antalya province, in Anamur and Taşucu, in Atakent-Narlıkuyu between Silifke-
Erdemli, ofİçel province and in Karataş-Innaplihoyuk of Adana province. Mediterranean 
floristic region of about 60 vascular plants have been identified within the study area. 
The association consists of grasses whose lengths vary between 5-50cm. This association 
has embryo and mobile dune vegetation is perennial. Samples of soil which are mostly 
representative were obtained from the depths of 0-30 cm. The relationship of the plant 
associations with soil were determined by physical (water saturation %, humidity %, 
Wilting Point %, usable water %, grain size) and chemical (pH, CaCO3 content %, total 
salt) analysis. The association’s dominant species are Elymusfarctus ssp. farctus, 
Ipomoea stolonifera, Cyperuscapitatus, Eryngiummaritimum, Medicago marina, 
Euphorbia paralias, Otanthusmaritimus and Sporobolusvirginicus. Most of the work 
place is filled with quaternary type of land. Stations in the study area, The central 
Mediterranean (WASS) and the Eastern Mediterranean I. Type (WSAS) precipitation 
regimes show and the work place has “Rainy Sub Soft, Rainy Sub Hot, A Little Rainy 
Warm, A little Rainy Soft” Mediterranean Bioclimate.  

1. Introduction 

The research area, which lies at C3, C4, C5 square according to Davis's flora of 
Turkey [1], is located within the boundary of the delta where rivers (in Turkey) flow into 
the Mediterranean (Figure 1). The relationship between coastal dunes vegetation and soil 
was investigated on East Mediterranean coastal dunes (TURKEY). This study was 
conducted in order to find out the relationship between endemic Ipomoeo – 
Elymetumfarcti plant association and soil, which were discovered by Géhu and Uslu [2] 
on coastal dunes of East Mediterranean of Turkey. Samples of soil such as in Patara, 
Kumluca, Side of Antalya province, in Anamur and Taşucu, in Atakent-Narlıkuyu 
between Silifke- Erdemli, of İçel province and inKarataş-Innaplihoyuk of Adana 
province from coastal dunes were picked up. Ipomoeo – Elymetumfarctiplant association 
is identified regarding to Braun-Blanquet [3] Method in the research areas. The 
association consists of grasses whose length vary between 5-50 cm. The association’s 
dominant species are Elymusfarctus ssp. farctus, Ipomoea stolonifera, Cyperuscapitatus, 
Eryngiummaritimum, Medicago marina, Euphorbia paralias, Otanthusmaritimus and 
Sporobolusvirginicus. This association has embryo and mobile dune vegetation is 
perennial. 
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Coastal dune habitats are important ecosystems all over the 

world. Coastal dunes contain have high value habitat richness 
and vegetation [4, 5, 6, 7, 8, 9]. Coastal dune environments 
are affected by abiotic and biotic factors. These factors 
change from the shoreline to the inland areas and effect 
characteristic zonation of plant communities [8, 9]. 

Many researches have conducted insights into the 
relationships between plant communities and soil in coastal 
dunes [7, 10, 11]. Turkey has many coastal dunes in 110 
different locations almost 845 km length [12]. Several 
researchers reported some characteristics of costal dunes 
such as dune-vegetation interaction and soil properties of 
sands [4, 5, 6, 13, 14].  

This research has been conducted to identify the 
relationship of Ipomoeo – Elymetumfarcti plant association 
with soil on Mediterranean coastal dunes, Mediterranean-
Turkey. Several researches on the subject of Mediterranean 
coastal dunes, its environment and environmental 

management have been conducted, and possible measures 
against the problem have been identified by Rural Services 
General Directorate (KöyHizmetleri Gn. Md.) [15, 16, 17], 
General Directorate of Meteorology (D.M.İ.) [18], General 
Directorate of Mineral Research and Exploration (M.T.A.) 
[19], Géhu and Uslu [2], Uslu [20], vegetation-soil 
relationship Serteser[6]. 

Geological structure as being a quaternary field, it contains 
alluvial substances. The research area has a rainfall regime 
like the Central Mediterranean climate type and humid 
climate. About 60 plant species have been noted in the 
research area. In the identification of the plants “Flora of 
Turkey” of Davis [1], Davis et al., [21] and Güner et al., [22] 
have been essentially used and herbariums of Ankara 
University (ANK) and Gazi University (GAZİ) have been 
utilized. Plant associations are identified regarding to Braun-
Blanquet[3] Method in the research area. 

 

Fig. 1. The research areas (C3,C4,C5) on Mediterranean coastal dunes according to grydsystem (Davis)[1]. 

Samples of soil which are mostly representative were 
obtained from the depts. of cm 0-30 to establish the 
relationship of the plant associations with soil and the 
physical and chemical analysis of these samples were done 
with related method in Soil Fertilizer and Water Resources 
Central Research Institute Laboratories (Ankara-Turkey). 
The relationship between plant associations and environment, 
especially soil was investigated. Plant associations were 
found out to have displayed not only peculiarities of soil, but 
also the way soil had been dealth with. Thisstudy has been a 
continuation of previous studies conducted to determine the 
vegetation and soil relationship in various regions.  

2. Materials and Methods 

“Flora of Turkey” of Davis [1] Davis et al., [11] and Güner 
et al., [12] are essentially used in the identification of the 
plants. The vegetation of the region has been categorized 
according to Braun-Blanquet [3]. Climate data supplied from 
General Directorate of Meteorology (D. M. İ., Ankara-
Turkey) [18] and geological information from General 
Directorate of Mineral Research and Exploration (M. T. A., 

Ankara-Turkey) [19]. Map General Directorate (Harita Gn. 
Md. Ankara-Turkey) [23] 1: 100 000 and 1: 25 000 scale 
topographic maps were used in field studies. Each sample 
was obtained from the depts. of 0-30 cm and subsequently 
analyzed for pH [24], Total salt % [15], CaCO3 % [25]. Both 
pH and EC were measured in aqueous extracts (in 1:5 
weight/volume). CaCO3 was determined using 
Scheiblercalcimeter. The water saturation (%) and humidity 
(%) of soils were determined according to Richards [24] The 
field capacity and wilting point of all samples measured by 
pressure plate apparatus [24]. Grain-size distribution of sand 
determined by the hydrometer [26]. 

3. Results and Discussion 

The work area is coastal dunes as the type of land. 
Mediterranean floristic region of about 60 vascular plants 
have been identified within the study area. Most of the work 
place is filled with quaternary type of land. Stations in the 
study area, The central Mediterranean (WASS) and the 
Eastern Mediterranean I. Type (WSAS) precipitation regimes 
show and the work place has “Rainy Sub Soft, Rainy Sub 
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Hot, A Little Rainy Warm, A little Rainy Soft” Mediterranean 
Bioclimate [27]. Soil analysis results are given in Table 1. 

Soil pHs werelow alkali in coastal dunes samples, at 
between 7.80 and 8.80which supports the results of Uslu 
[20]. Uslu [20] reported alkali pH for soil localated in 
Göksudelta (İçel, Turkey) close to Adana. However, Antalya-
Kumluca soil samples were found to be higherp H. In 
addition to Özcan et al. [13] and Avcıoğlu et al. [14] reported 
7.07-7.67; 7.92-8.18 pH values for Saros Gulf (Turkey) and 
Bozcaada (Turkey), respectively. 

The samples were measuredfrom coastal dunes rich in 
calcium carbonate. CaCO3 contents were between 15.51% 
and 28.01%. Mersin province (İçel-Turkey) had the highest 
CaCO3 content. Similarly, Çakan [28] and Karaömerlioğlu 
[29] reported various CaCO3 content (medium to highly 
calcareous) for Göksu Delta (Silifke-İçel, Turkey). Contrary, 
Avcıoğlu et al. [14] reported low CaCO3 content on costal 
dunes Bozcaada (Turkey). The salt contents of soil were 
measured as trace. Similarly Serteser [6] reported very low 
salt content for Akyatan (Adana, Turkey) provinces’ soil. 
However, high salt content was reported for Bozcaada, 
increase with depth of soil [14].  

Water saturation percentage were between 21% and 36% 
on East Mediterranean coastal dunes. Water saturation ratio 
was the higheston İçel-Taşucu (Turkey) coastal dunes. 
Serteser [6] concluded that the water saturation percentage of 
Seyhan Delta (Adana, Turkey) varied 20% to 30%. The 
humidity of costal dunes werechanges from 1.98% to 4.91% 
(Table 1). The results of humidity contents of coastal dunes 
were similar to Uslu [21] and Serteser [6]. 

It is important that grain sizes on vegetation on coastal 
dunes. The form of sandgrain sizes were varied to 100-150 

µm, 150-200 µm, 200-250 µm, 250-500 µm, 500-1000 µm, 
1000-2000 µm.Similarly, in their study Avcıoğlu et al. [14] 
reporteddifferent grain size distribution for Bozcaada’s 
(Turkey) coastal dunes. The researchers were measured more 
than 82% of dune materials belong to grain sizes ranging 
between 0.5 mm and 0.163 mm. 

4. Conclusions 

The association consists of grasses whose lengths vary 
between 5-50cm. The association’s dominant species are 
Elymusfarctus ssp. farctus, Ipomoea stolonifera, 
Cyperuscapitatus, Eryngiummaritimum, Medicago marina, 
Euphorbia paralias, Otanthusmaritimus and 
Sporobolusvirginicus. This association has embryo and 
mobile dune vegetation is perennial. In the group’s study 
field, Alluvial exist in the soils. Water saturation percentage 
is lower than of 36% of the sand soils structure. Humidity 
percentage is high Adana-Akyatan (Turkey) coastal dunes.  

The soil samples taken from the group are very little salty, 
very highly calcareouson Antalya-Side and İçel-Silifke-
Erdemli (Turkey)coastal dunes, pHs lightly alkalineon İçel-
Taşucu (Turkey) coastal dunes and other coastal dunes are 
strongly alkaline.  

It is important that grain sizes on vegetation on coastal 
dunes. The grain size is 100-150 µm on Antalya-Side coastal 
dunes (Turkey). It is between 200 and 250 µm on Antalya-
Patara (Turkey) coastal dunes. The grain sizes on İçel-Taşucu 
(Turkey) coastal dunes is 250-500 µm. Coastal dunes are no 
clay and silt. Sand grain sizes is 100-150, 200-250 and 250-
500 µm. 

Table 1. Soil analysis results on East Mediterranean coastal dunes. 

Locality Physical Analysis Chemical Analysis 

  Sand Grain Sizes, µM    

 
Water 

sat., % 

Humidi

ty,% 

Field 

cap., 

% 

Wilt. 

Point,

% 

Usable 

water, % 
>2000 

2000-

1000 

1000-

500 

500-

250 

250-

200 

200-

150 

150-

100 
<100 pH 

CCaCO3 
Total 

Salt 

% % 

Antalya- 
Patara 

23 1,98 1,87 1,36 0,51   1,08 1,08 2,28 48,88 25,20 2,48    

Antalya- 
Kumluca 

21 2,01 1,50 1,20 0,30  0,08 0,20 9,96 21,12 33,60 22,56 12,48 8,80 22,24 Trace 

Antalya-
Side 

29 2,13 1,90 1,50 0,40  3,20 7,60 6,04 15,28 16,84 49,08 1,96 8,30 27,98 Trace 

İçel-
Anamur 

33 3,99 2,45 1,47 0,98  0,12 2,00 9,84 11,04 12,24 63,76 1,00 8,40 16,30 Trace 

İçel-
Taşucu 

36 4,02 6,08 1,33 4,75   1,48 16,73 19,54 22,99 37,44 1,82 7,80 20,44 Trace 

İçel-
Silifke-
Erdemli 

32 4,27 5,44 1,36 4,08    6,88 17,25 25,12 44,69 6,06 8,75 28,01 Trace 

Adana-
Akyatan 

30 4,91 2,22 1,25 0,97   0,89 16,66 23,39 26,74 30,97 1,35 8,54 15,51 Trace 

 

References 

[1] Davis, P. H. (ed.), (1965-1985), “Flora of Turkey and The East 
Aegean Islands”, Edinburg Univ. Press, I-IX. 

[2] Géhu, J. M. and Uslu. T., (1989), “Donneessur la vegetation 
littorale de la Turquie du Nord-Quest”, Phytocoenologia, 
17(4): 449-505. 

[3] Braun-Blanquet, J. (Trans. G. D. Fuller and H. S. Conard), 
(1932), “Plant Sociology; The Study of Plant Communities”, 
Mcgraw-Hill, London, 438 pp. 



47 Ahmet Serteser:  Coastal Dunes Features of Endemic Ipomoeo – Elymetumfarcti Association, East Mediterranean  
 

[4] Serteser, A., (2002), “Sakarya Kıyı Kumullan Bitkiörtüsü-
Toprakİlişkisi. Türkiye'ninKıyıve Deniz Alanları”, IV. Ulusal 
Konferansı Bildirileri (DokuzEylülÜniversitesi, İzmir), 1. Cilt, 
s. 57-65. 

[5] Serteser, A., (2004), “Ceyhan Deltası (Adana) Kıyı 
Kumullarının Bitki Örtüsü-Toprakilişkisi Yönünden 
Değerlendirilmesi”, Türkiye’ninKıyıve Deniz Alanları V. 
Ulusal Konferansı Bildirileri (ÇukurovaÜniversitesi, Adana), 
1. Cilt, s. 17-24. 

[6] Serteser, A., (2002), “Investigation of Vegetation and Soil 
Relationship on Seyhan Delta (Adana-TURKEY) Coastal 
Dunes”, EPMR-2002, International Conferenceon 
Environmental Problems of The Mediterranean Region, April, 
12-15, Near East University-TRNC. 

[7] Fenu, G., Cogoni, D., Ferrara, C., Pinna, M.S. and Bacchetta, 
G., (2012), “Relationships between coastal sand dune 
properties and plant community distribution: the case of Is 
Arenas (Sardinia)”, Plant Biosyst., 146 (3): 586–602. 

[8] Fenu, G., Carboni, M., Acosta, A. and Bacchetta, G., (2013), 
“Environmental factors influencing coastal vegetation pattern: 
new insights from the Mediterranean basin”, Folia Geobot., 
48: 493–508. 

[9] Ruocco, M., Bertoni, D., Sarti, G. and Ciccarelli, D., (2014), 
“Mediterranean coastal dune system: Which abiotic factors 
have the most influence onplant communities” Estuarine, 
Coastal Shelf Science, 149: 213-222. 

[10] Costa, C.S.B., Cordazzo, C.V. and Seeliger, U., (1996), “Shore 
disturbance and dune plant distribution”, J. Coast. Res., 12 
(1): 133–140. 

[11] Kim, D., and Yu., K. B., (2009), “A conceptual model of 
coastal dune ecology synthesizing spatialgradients of 
vegetation, soil, and geomorphology” Plant Ecol., 202 (1): 
135–148. 

[12] Uslu, T., (1989), “Geographical Information on Turkish 
Coastal Dunes. European Union for Dune Conservation and 
Coastal Management Publications”, Leiden, 60p. 

[13] Özcan, H., Erginal, A.E., Akbulak, C., Sungur, A. and Bozcu, 
M., (2010), “Physico-Chemical Characteristics of Coastal 
Dunes on the Saros Gulf, Turkey”, Journal of Coastal 
Research, 26(1): 132-142. 

[14] Avcıoğlu, M., Erginal, A.E., Öztürk, M.Z., Demirci, A., 
Ekinci, Y.L., Türkeş, M., Karabacak, E., Sungur, A., Özcan, 
H., Ekinci, R. and Erginal, G., (2015), “Physico-Chemical 
Features and Subsurface Nature of Coastal Dunes on 
Bozcaada Island, NW Turkey”, International Journal of 
Environment and Geoinformatics, 2(1): 1-15. 

[15] KöyHizmetleri Gn. Md., (Rural Services General Directorate) 
(1991),” İçel İli AraziVarlığı”, İl Rapor No: 33, Ankara, 102 s. 

[16] KöyHizmetleri Gn. Md., (Rural Services General Directorate) 
(1996),” Adana İli AraziVarlığı”, İl Rapor No: 01, Ankara, 115 s. 

[17] KöyHizmetleri Gn. Md., (Rural Services General Directorate) 
(1999),”Antalya İli AraziVarlığı”, İl Rapor No: 07, Ankara, 
152 s. 

[18] D. M. İ. (General Directorate of Meteorology), (1990), 
“Meteoroloji Bülteni”, T. C. Başbakanlık Devlet 
Meteorolojiİşleri Genel Müdürlüğü, Araştırmave Bilgiİşlem 
DairesiBşk. Ankara. 

[19] M. T. A., (General Directorate of Mineral Research and 
Exploration) (1963, 1981), 1: 500 000 ölçekli Türkiye 
Jeolojisi Haritası, Akdenizpaftası MTA yay. Ankara. 

[20] Uslu, T., (1993), “Göksudeltası’ndakıyıkumulyönetimi. 
(Coastal dune management of Göksu delta)”, DHKD 
Uluslararası Göksu Deltası Çevresel Kalkınma Semineri 
Bildiri Metinleri, 139-53. Silifke (In Turkish). 

[21] Davis, P. H., Mill, R. R., and Tan, K.., (1965-1988), “Flora of 
Turkey and The East Aegean Islands”, Edinburg Univ. Press, 
X. 

[22] Güner, A., Özhatay, N., Ekim, T., and Başer, K.H.C., (2000), 
“ Flora of Turkey and East Aegean Islands”, Edinburgh Univ. 
Press, XI. 

[23] Harita Gn. Md., (Map General Directorate) (1977), 1: 100 000 
and 1: 25 000 scale topographic maps. 

[24] Richards, L. A., (ed.) (1954), “Diagnosis and improvement of 
saline and alkali soils”, U.S.A. Soil Survey Manual, (1951), 
“Agriculture Handbook”, No: 60, U.S.A. 

[25] Horvath, B., Opara-Nadi, O., Beese, F., 2005. “A simple 
method for measuring the carbonate content of soil”. Soil Sci. 
Soc. Am. J. 69: 1066-1068. 

[26] Bouyoucos, G. J. (1951), “A recalibration of the Hydrometer 
Method for Making Mechanical Analysis of Soil”. Agron. J. 
43: 434-438. 

[27] Akman, Y., (2011), “İklim ve Biyoiklim”, Palme Yayınları, 
Ankara, 345 s. 

[28] Çakan, H., Düzenli, A., Karaömerlioğlu D., (2003), 
“Çukurova Deltası (Yumurtalık Lagünü, Akyatan, Agyatanve 
Tuz Gölü) Vejetasyonunun Araştırılması”. TÜBITAK, TBAG-
1793 (1999T022), Ankara, 200s. 

[29] Karaömelioğlu, D., (2007), “GöksuDeltasındakı (Silifke) 
Doğal Ekosistemlerin Bitki Ekolojisi Yönünden 
Araştırılması”, Çukurova Ünv. Fen Bilimleri Enst., 
DoktoraTezi, Adana, 292 s. 

[30] Uslu, T., (1977), “A plant ecological and sociological research 
on the dune andmaquis vegetation between Mersin and 
Silifke”, Communications, Sup.:1, S: C2 Botanique, Tome:21, 
60p. 

 


