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Abstract

Halophytic flora of approximately 2500 km long Aegean coastal zone situated between Dikili
(Izmir) and Fethiye (Mugla) was investigated. In all 78 plant taxa were determined from this area.
Families with highest number of taxa were Poaceae, Chenopodiaceae, Asteraceac, Cyperaceae.
Fabaceae and Plumbaginaceae with dominating genera like: Limonium, Chenopodium, Plantago,
Tamarix and Juncus. The representative species recorded were Arthrocnemum  fruticosum,
Halimione portulacoides, Halocnemum strobilaceuwm. Hordenm marinum vav, marinum, Juncus
acutis, J. maritinins, Limonium bellidifolivm, L. sieberi. Petrosimonia brachiata, Polypogon
monspeliensis, Salicornia europaca. Suaeda prostrara subsp. prostrara and Tamarix species. The
percentage distribution of the phytogeographical elements was; 15.38 % Mediterrancan. 8.98 %
Euro-Siberian, 3.85 % Irano-Turanian, 2.56 % East-Mediterranean, 2.56 % Cosmopolite, 14.1 %
Common and 52.7 % Imperfectly known. Halophyte types showed following distribution;
Hygrohalophytes (42.3 %), Euhalophytes (26.92 %), Psammohalophytes (20.52 %) and
Xerohalophytes (10.26 %). Physical and chemical analysis of soils and ground water showed that
Na* is the dominant sotuble cation whereas CI" is the dominant soluble anion. Impact of biolic
stresses on the halophytic flora was also noted.

Introduction

All through the human history coastal areas have served as centres of great cultural
activity. Even today we see a large part of the world population living alongside the
coastal belt due to their esthetical appeal. The situation in Turkey has not been too
different. Turkey is surrounded on three sides by sca namely: Black Sea in North,
Marmara around [stanbul, Aegean Sea in the West and Mediterrancan in the South; with
a coast line of 8333 km (Fig. 1). The Aegean coastal zone extending from Meric river up
to Dalaman stream is approximately 2500 km long (DIE, 2000), with becautiful bays,
sandy beaches and plant communities peculiar to these sites. The favourable climatic
features, many industrial establishments, tourism and great economic potential of the area
have resulted in huge immigration. During last 30 years, heavy biotic pressures have led
to a deterioration of coastal zone ecosystem in particular psammophytic and halophytic
plant cover, which prompted us to undertake present investigation. The paper includes
our observations on the halophytic plant cover of the Aegean coastal zone from Dikili
(Izmir) to Fethiye (Mugla).

Materials and Methods

Aecgean coastal zone starting from Dikili (fzmir) up to Fethiye (Mugla) was surveyed
from 1994 to 2000 (Fig.1). Seasonal excursions were undertaken in the coastal cities of
Dikili, Sasali, Karaburun, Urla, Cesme, Alacati, Selcuk, Pamucak, Kusadasi, Soke,
Bodrum, Dalaman, Gokova, Marmaris, Dalyan and Fethiye. Halophytic plant taxa
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Fig. [. Map showing coast line of Turkey and study sitcs.

cotlected rom these sites were identificd with the help of “Flora of Turkey and East
Acgean Islands™ (Davis, 1965-1988). Representative soil and ground water samples from
the coastal citics (16 sites) were also analysed [rom their physical and chemical
characteristics using the methods outlined in detail in Soil Survey Staff Handbook (1951)
and Ozturk er al. (1996).

Results and Discussion

Climatic features of the study area: The area in general experiences a mediterranean
climate with dry-hot summers and mild-rainy winters. The precipitation regimes of Izmir,
Aydin and Mugla follow the coursc as WSASu (Table 1). The winter and spring scasons
are rainy. and maximum precipitation value was observed in Mugla (1206.3 mm). Annual
temperature varies between 21° ~ 30 °C in summer and 3° -10 °C in winter. An
evaluation of bioclimatic features according to Akman & Daget (1971) reveals that lzmir
is mtld with low precipitation, Aydmn milder with low precipitation and Mugla is cool
with high precipitation (Table 2).
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Table 1. Precipitation of the study area (1994- 2000).

Cities Winter Spring Summer Autumn Precipitation
j (W) (S) (Su) (A) regimes
_ a 399.8 a 146.8 a 141 a 1375 .
bamic = 7595 b 210 b 20 b 197 WSASu
a 355.0 a 1494 a 211 a 1399
Avdm oy Ts33 b 225 b 32 b - WSASu
Mugla a 722.0 a 231.3 a 360 a 217.0 WSASu

b 59.8 b 19.2 b 3.0 b 18.0
a : Seasonal rainfall (mm) b : Seasonal rainfall (%)

Table 2. Bioclimatic features of the study area.
Cities P (mm) M "C) m (UC) » PE(mm) PE/M Bioclimatic stage
Iomir 6982 328 55 875 141 042 oW precipitaton

mild
Aydin 6654 356 42 723 211 (59 oW precipitation
. milder
Mugla 12063 329 1.6 1328 36 109 High precipitation

P: Annual total precipitation (mm.), M: Mean maximum temperature of hottest month (()C).
m: Mean minimum of coldest month (OC). Q; : Emberger constant, PE: Total summer rains,
PE/M: Summer drought

Plant diversity: The coastal vegetation in Turkey was {irst studied by Koch (1846 ).
followed by Davis (1951), Altay (1965), Zeybek (1969), Zeybek er al. (1976), Uslu
(1977). Cetik (1982), Lovric & Rac (1991), Kilinc & Ozkanca (1991), Guvensen (1994),
Ozturk et al. (1994 ), Uslu & Bal (1995), Guvensen er al. (1996) and Akbas er al. (1999).

The heavy saline soils on the Aegean coastal belt are mainly occupied by species
belonging to the class Salicornietea europaea order Salicornietalia. The distribution of
halophytic taxa in this order and class is closely correlated to salt-moisture gradient.
Major associations found are: Salicornietum europaeum, Arthrocnemum fruticosum —
Halimione portulacoides, Juncetum maritimi and Phragmitetun communis. These belong
to the alliances Salicornion, Arthrocnemum fruticosi and Junco — Phragmition. A total of
78 taxa (Table 3) were collected from the coastal zone. These are listed below:

Table 3. List of halophytic taxa collected from the study area
together with their ecological features.

Ranunculns marginarus &"Urv. var. marginatus (T, IN, HG, AN, FL 3-6)................ {Ranunculaceae)
Frankenia pulveridenta 1. (T, IN, ELANFL 7-8)ciiiiii e (Frankeniaceae)
Tamariy hampeana Boiss et Heldr. (P, IN, E, PROFL 4).... (Tamaricaceae)
Toparviflora D.CO(PUIN, B PR FL 3-0) e (Tamaricaccae)
Tosmvrnensis Bunge, (PUIN, ECPROFL 4-8) e, {Tamaricaceae)
T tetrandra Pallas ex Bieb. (P, IN, E, PR, FL 5) {(Tamaricaceac)
Arthrocnemum fruricosum (L) Moq. (CHUIN, ECPRUOFL 8). {Chenopodiaceac)
Arriplex davisii Aellen. (T, 1T EC AN FL S-T) (Chenopodiaccae)
A asiantha Boiss. (T, IN, XH., AN, F'LL 5-7) ....{Chenopodiaceae)
Chrenopodinny atbum L. var. album (T, IN, XH AN, FL 5-8) (Chenopodiaceae)
Cobotrvs Lo (T, CMUPHD AN FL 5-T) e (Chenopodiaceae)

Comurale Lo (P Cosme, XH AN FL STy ....{Chenopodiaccae)
C.opudifolinm Schrad. (T, IN, XH, AN, FL 5-8)0i e, (Chenopodiaceae)
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Halimione portulacoides (1..) Aellen. (CHUINVE, PR 6-8)..uo i (Chenopodiaceac)
Halocnemum strobilaceum (Pall.) Bieb. (H, IN, E, PR, FLL7-9) ... (Chenopodiaceae)
Halopeplis amnplexicaunle (Vahl.) Ung.-Sternb. (T, IN, E,LAN, FL 5-8) e (Chenopodiaceae)
Petrosimonia brachiata (Pallas.) Bunge. (T, IN, HG.PR, FL 6-9) (Chenopodiaceac)
Salicornia europaea L. (T, IN,E, AN, FL 7-9) (Chenopodiaceae)
Salsola kali L. (T, CM, PH, PR, FL 5-7 ). oo (Chenopodiaceae)
S. ruthenica Tljin. (T, CM, PH, PR, 5-7)icoiiiiiii it (Chenopodiaceae)
Suaeda prostrata Pall. subsp, prostrata (T.IN, E, AN, FL 6-9).....cc..cooie. (Chenopodiaccae)
Spergularia rubra (1..) J. et. C. Presl. ( T, [N, PH, PR, FL 4-8)... ....(Caryophyllaceae)
Alhagi pseudalhagi (Bieb.) Desv. (CH, IT, PH, PR, FL 6-8)......ccccoviiiiiiiiiieieee (Fabaceae)
Medicago minima (1L.) Bart. var. minima (T, IN, PH, AN, FL 3-5) . (Fabaceae)
Melilotus messanensis (L) All. (T, M, E. BN, FL 24 )................... .. (Fabaceae)
Trifolitn repens L. var. repens (H, IN, HG, PR, FL 5)...ocooinniniinn. ...(Fabaceae)
1. resupinarn L. var. resupinatum (T, IN, HG, AN, FL 5).........c..cc...... ...(Fabaceae)
Bupleurum enboeum Beauverd. (T, EM, PH, AN, FL 6-8).......cccoiviiiiiiiecee e (Apiaceae)
Eryngium campesire L. var. virens Link. (H, IN, PH,PR, FL 9).......c..ccoiiiil (Apiaceae)
Samolus valerandi L. (H, Cosm.. PH, PR, FL. 5-9) (Primulaceae)
Limoninm bellidifolinn (Gouan) Dumort (H. ES, E, PRFL 6-9)..ocooceiiii, (Plumbaginaceae)
L. gmelinii (Willd.) O. Kuntze. (H, ES, E, PR FL 5-10) oo, (Plumbaginaceae)
L. sieberi (Boiss.) O. Kuntze. (H, EM, E, PR, FL 5-7)...ooiiiiiiiiiicieeee, (Plumbaginaceae)
L. sinwatum (L.) Miller. [H, M, E, PR, FL 5-7 (-10)]. oo (Plumbaginaceae)
L. virgatum (Willd.) Fourr. (H, IN. E. PR, FL O-10).....o oo (Plumbaginaceae)
Blakstonia perfoliata (L) Hudson. subsp. perfoliata [T, IN, HG, AN, F 4-8 (-10)].....(Gentianaceae)
Centanrium ervthraea Rafn. subsp. erythraea (H, ES, HG, BN, FLL 5-8)................... (Gentianaceac)
C. tenniflorum (Hoffman. et Link.) subsp. renuifloriun (T, IN, HG, AN, FL 7-10).....(Gentianaceae)
Cressa cretica L. (HUIN, HG, PRUFL 6-8).eiviiiiiiii e, (Convolvulaceae)
Bellardia trixago (L) AL(T, IN, HG, AN, FL. 3-6) ....{Scrophulariaceae)
Plantago coronopus L. subsp. coronopus (T, ES, HG, AN, FL 4-11)...................... (Plantaginaceac)
P. crassifolia Forsskal. (H, M, PH, PR, FL 5-TO).....ccoociiiiiiiiiieeceeeeee (Plantaginaceae)
P.lagopus L. (T, M, HG, AN, FL4-8)......cccceecerinnnnnn. ....(Plantaginaceae)

P. lanceolata L. (H, CM, HG. PR, FL4-10)................. ....(Plantaginaceae)
Bellis annua L. (T. M, HG, PR, FL 3-8).......... J PR (Asteraceae)
Carlina lanata L. (T, M, XH, ANLFL 6-8)...ooiiiiieee et (Asteraceae)
Chondprilla juncea L. var. juncea (H, IN, HG, PR, FL 7-9)...ccccocciiiiiiiiniiiiniciiecens (Asteraceae)
Crepis foetida L. subsp. commmutata (Spreng.) Babcock. (H, CM, XH, AN, FL 4-6).......(Asteraceae)
C. sancta (L.) Babcock. |T, CM, PH., AN, FL (2-) 3-7 (-&8)]...... ...(Asteracecae)
Hedypnois cretica (L) Dum.-Cours. (T, M, PH, AN, FL 3-5)... ...(Asteraceae)
Inuda crithimoides L. (CH, M, HG. PR, FL 9-11) i (Asteraceae)
L oviscosa (L) Aiton. (CH, M, HG, PR, FL 5-7) .. (Asteraceae)
Juncws acurns (L) (CH, CM, HG, PR, FL 3-5)... (Juncaccae)
J. maritimus Lam. (CH, CM, HG, PR, FL 5-7)...... (Juncaceae)
J. subulatus Forsskal. (CH, IN. HG, PR, FL 4-6) (Juncaceae)
Bolboschoenus maritimus (L.) Palla. var. maritimus (H, IN, HG, PR, FL 5-9)............... (Cyperaceae)
Carex divisa Hudson. (C, ES. HG, PRLFL 6-8)..i.iiiiiiii e (Cyperaceae)
Cyperus capitatus Vandelli, (C, IN, HG, PR, FL 6-8).............coos (Cyperaceae)
Schoenoplectus liroralis (Schader) Palla. (C, CM, HG, PR, FL 4-10).... (Cyperaceae)
Schoenus nigricans L. (H, IN, HG, PR, FL 3-7).ooiiiiiin, (Cyperaceae)
Scirpoides holoschoenus (L..) Sojak. (C. IN, HG, PR, FL 3-7)......cccooiiniiiiiiie i (Cyperaceae)
Aeluropus littoralis (Gouan.) Parl. (C, IN, PH, PR, FL 60)...oovioiiiiiiiee e (Poaceae)
Aira elegantissima Schur. var. elegantissima (T, M, XH, AN, FL 4-5) ....{Poaceae)
Bromus tectorum L. (T, CM, XH, AN, FL 3-60)....ccccciiiiiiiiiciieeiecnn, ....(Poaceae)

Catabrosa aquatica (L) P. Beauv. (C, IN, HG, PR, FL 5-8) ....(Poaceae)
Crypsis aculeara (L.) Aiton. (T, IN, HG, AN, FL 6-10)....cc.ccoiiiiiieiieeecee e (Poaceae)
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Hordenm mnarinum Hudson. var. marinum (T, IN. HG, AN, FL 5-6)......cccccocciiiiiiiinii. (Poaceae)
Hordeum marinum Hudson. var. pubescens (Guss.) Nevski. (T, ES, HG. AN, FL 5-6)....... (Poaceae)
Imperata eylindrica (L.) Raeuschel. var. evlindrica (C, IN, HG. PR, FL 4-7)...................... (Poaceae)
Lagurus ovatus L. (T, My PH, AN FL 4-60) e (Poaceae)
Phiragmites australis (Cav.) Trin. ex Steudel. (H, ES, HG, PR, FL 8-10)...............coo (Poaceae)
Parapholis incurva (L) C.E. (T IN,PHL ANCFL 4-7) e (Poaceae)
Phalaris eanariensis L. (T, M, E, AN, FL 5-7 )it (Poaceae)
Phlewn exaratum Hochot. ex Griseb. subsp. exaratum (T, IN, E, AN, FL 5-7).......ccoccoee (Poaceae)
Poa trivialis L. (C, IN, HG, PR, FL 5-8)..iiciiiii e (Poaceae)
Polypogon monspeliensis (L.) Desf. (T, CM, HG, AN, FL 4-8) (Poaceae)
Puccinellia distans L. subsp. distans (H, IT, E, PR, FL 7-8)............ (Poaceae)

Sporobolus virginicus (L.) Kunth. (C. IN, PH, PR, FL 4-10) (Poaceae)
I'T: Irano-Turanian, ES: Euro-Siberian, M: Mediterrancan, EM: East Mediterranean, Cosm: Cosmopolitan,
IN: Imperfectly known, CM: Common, End: Endemic, H: Hemicryptophyles, CH: Chamaephytes, T:
Terophyles, C: Cryplophytes, P: Phanerophyles, HG: Hygrohalophytes, XH: Xerohalophytes, PH:
Psammohalophytcs, E: Euhalophyes, AN: Annual, BN: Bienneal, PR: Perennial, FL: Flowering time

In all 17 families are distributed in this area. Out of these Poaceae, Chenopodiaceae
and Asteraceae show highest number of tuxa with a value of 21.79 %, 19.23 % and 10.26
% respectively (Table 4). The genera Limonium, Chenopodium, Plantago, Tamarix and
Juncus embody highest number of taxa (Table 4). Out of these 78 taxa percentage of
imperfectly known is the highest (52.57 %) followed by commonly known ones (14.10
%). Other clements are Mediterranean (15.38 %), Euro-Siberian (8.98 %), and Irano-
Turanian. (3.85 %). Majority are Therophytes (48.75 %) and Hemicryptophytes (24.35
%). Hygrohalophytes top the list followed by Euhalophytes and Psammohalophytes
(Table 5).

Table 4. Numbers of major families and taxa collected from the study area.

Family Genera Species Species (%)
Poaceae L6 17 21.79
Chenopodiaceae 10 15 19.23
Asteraccae 6 8 10.26
Cyperaceac 6 6 7.70
Fabaceac 4 5 6.41
Plumbaginaceae 1 5 6.41
Plantaginaceae 1 4 5.13
Tamaricaceae [ 4 5.13
Gentianaceae 2 3 3.85
Juncaceae 1 3 3.85
Apiaceae 2 2 2.56
Caryophyllaceac 1 1 1.28
Convolvulaceae [ 1 1.28
Frankeniaceae 1 | 1.28
Primulaccae l 1 1.28
Ranunculaccac | 1 1.28
Scrophulariaceae | | [.28 i

Total 56 78 100.00
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Table 5. Chrotypes, life forms, halophyte types, major genera and
families from the study area

Chorotype %o .the . % Halophyte % Major genera  Major families
forms type

IN 52.57 T 48.75 HG 42.30  Limonium Pouaceae

M 14.10 H 24.35 E 26.92  Chenopodium  Chenopodiaceae

M 15.38 CH {0.25 PH 20.52 Plantago Asteraceae

ES 8.98 C 11.53 XH 10.26 Tamarix Cyperaceae

IT 3.85 p 5.12 Juncus Fabaceae

EM 2.56 Plumbaginaceae

Cosm. 2.56

IN: Imperfectly known, CM: Commonly known, M: Mediterrancan, ES: Euro-Siberian, I'T: Irano-Turanian,
EM: East Mediterranean, Cosm: Cosmopolitan

Soils and ground water analysis: An evaluation of soils on the basis of their chemical
constituents was followed according to the scale provided by Ozturk & Gork (1979).
Soils show a clayey-loam, silty-loam, silty-clay, sandy-loam, silty, loamy and clayey
texture (Table 6). Organic matter content varies between 2.05-4.22 %. In general soils of
3 areas are medium rich (2.05-2.19 %), 12 are rich (2.51-3.76 %) and 1 is very rich (4.22
%) in organic matter content. The CaCO; values lie between 2.21-21.88 %, thus
depicting that majority of the soils show a medium value. pH ranges between 7.26-8.40
with 7 of the soils being weakly alkaline (7.49-7.78), 8 medium alkaline (7.83-8.40) and
I neutral (7.26). Total salt content and B values vary between 0.87-3.46 % and 1.28-2.44
ppm respectively. Dominant exchangeable cation in all soils is Na* (22.49-655.58 me/lt),
whereas dominant soluble anion is CI"(212.3-777.4 me/lt), thus enlightening the fact that
NaCl is the major salt of primary level (Table 6).

Table 6. Soil analysis of the representative samples collected from the study area.

Exchangable cations % % Texture Organic CaCOy
Localities | Na* K* ‘ Ca*™ | Mg™ | Sand | Clay | Silt matter (%) (%)
Dikili 37.15 374 27.12 1625 483 17.10  34.6
Sasah 3500 3.85 2642 2101 29.04 1681 54.15 Silty-Loam 3.08 2.83
Karaburun  31.25  2.08 2945 20.19 5300 13.00 34.00 Clayey-Loam 2.51 3.97
Urla 3323 256 2545 22,14 39.68 19.68 40.64 Silty-Loam 3.52 8.65
Cesme 26.47 341 2378 2046 2720 4030 3250 Clayey-Loam 2.19 5.50
Alacati 2249 224 2115 1921 4468 23.68 31.64 Loam 3.16 7.94
Selcuk 5730 145 2069 20.27 9.58 7.69 82.72 Silt 3.61 2.21
Pamucak 30.02 205 29.19 21.15 76.68 9.68 13.64 Sandy-Loam 3.81 8.65
Kusadast 4346 254 2948 2465 2720 4030 3250 Clayey-Loam 2.51 5.50
Soke 45.10 4.08 31.75 2505 29.20 19.83 51.00 Silty-Clay 3.30 21.88
Bodrum 61.02 217 31.07 2038 1840 1687 64.72 Silty-Clay 3.62 6.96
Dalaman 42,45 148 31,74 2542 2090 7.15 71.99  Silty-Clay 3.58 19.38
Gokova 5292 1.85 2148 2376 17.30 939 73.30  Silty-Loam 3.76 591
Marmaris  41.94 273 20.87 30.19 68.7 10.79 2053 Sandy_loam 4.22 10.57
Dalyan 5346 456 20.19 24.14 3480 1098 54.25 Silty-Clay 3.20 17.74

Fethiye 3200 3.03 29.16 24.00 14.68 5841 2691 Clay 2.12 6.70




HALOPHYTIC PLANT DIVERSITY IN TURKEY 859

Table 6. (Cont’d.)

U P Soluble fons in the sataration extract ‘Af,J I{m—( Sali

Localities | Cations me/lt ' \,_\hl!i(ms meflt (ppm) ‘ “;/”
Cpil | G ] Mgt [ Nat K[ HCO, [ CF [ so, | w0

Dikij: 840 2456 13525 40223 628 9.52 063112 0648 17t 2.5%
Sasaly 7.68  18.68 8523 36025 314 2253 43008 3621 1.3 Y
Karaburun 7.87  41.26 128.19 456,12 623 22.2j 34212 3645 1.86 2.30
Urla 7.58 0 3008 12532 48623 528 14.08 51427 3195 1.28 2.50
Cesme 832 152t 41.25 [56.12 456 2943 25123 2516 2,13 1.39
Alacati 7.26 3247 12823 45125 512 13.14 44532 27.23 1.92 2.70
Seleuk 775 4026 11599 56982 545 2561 706.75  56.51 .93 346
Pamucak 795 3812 12632 523.11 536 1114 51228 3321 1.45 1.75
Kusadas: 797 2463 12329 452,10 4.27 8.55 60213 5414 151 1.0
Soke 778 4081 137.28 47455 7.09 2765 55092 3422 179 251
Bodrum 7.83 2215 13148 497.10 4.1l 9.70 622,18 068.96 1.93 3.02
Dalaman 749 49.07 99.90 385.60 329 2220 43690  42.92 1.48 1.91
Gokova 7.020 3427 L7700 507.03 0 592 10.9] 548.70 39.36 1.34 2.43
Marmaris 830 1873 50.02 19390 3.04 2351 235.80  26.05 2.44 (.87
Dalyan 771 3152 15812 65558 8.8 1687 777.40  84.54 1.48 297
Fethiye 8.05 1513 46.24 162.19 285 2154 212,30  20.14 2.15 1.84

Table 7. Ground water analysis of the representative samples
collected from the study area. -

i FT Cations me/lt Anions me/lt’ ii()* | Na
Localities S PH ) 1 HCO, - . roE
dS/m Na K Ca s (@) SOy ppm ‘ (%)
o
8.02

| Mg**
L -
Dikili 62.15 48923 743 20604 16925 12200 72430 73235 220 7119
Sasali 46.54 752 50120 503 4142 10721 2932 51232 51.01 1.78 7245
Karaburun 5458 7.63 0 59242 676 4025 13612 1954 602.10 44.09  2.65 7640
Urla 6151 741 53956 615 3756 12021 19.63 568.03 37.47 289 73.03
Cesme 43.25  B26 26545 591 1817 61.26 2558  369.00 2456 254 7928
Alagat 5212 7.4 605.03 623 33.00 6452 18.52 55232 2315 2,66 7200
Selguk S44l 0 742 58283 7.37 3247 130.19  20.05 711.43 3840 320 77.04

Pamucak 57.00  7.63 60945 647 3954 201.12 1636  601.25 4156 301 7123
Kugadas 6323 759 56923 568 27.56 17941  7.39 692.01 6121 258 7200

Soke 87.02 759 58585 889 3970 19778 41.30 1012.88 77.62 356 71.44
Bodrum 5049 727 53154 651 3549 12456 16,18  (89.38 7826 305 7221
Dalaman 56.39  7.48 57544 598 4947 1893 3399  769.09 431 248 7281
Gikova 7059 719 777.68 7.60 44.01 204.36  16.53 874.97 151.39  2.02  74.60
Marmaris 3403 776 34144 445 1934  069.23 36.56 387.00 25.42 .56 78.88
Dalyan S1.02 753 633.04 856 2388 22945 6213 79103 65.77  2.55 7440
CPethiye 4123 823 26436 396 18.10  79.12 2425 306.55 2802 238 78.00

Ground water analysis (Table 7) shows EC values of 34.03-87.02 ds/m, pH 7.14-
8.20, B 1.56-3.56 ppm, Na 71.19-79.25 %. Dominant soluble cation in the saturation
extract is Na* (264.36-777.68 me/lt) and dominant anion is CI” (369.00-1012.88 me/l).
Here again dominaung salt is NaCl.

Biotic pressures: Major criteria responsible for deterioration ot coastal zone plant cover
in the Acgean region arc: hotel and motel constructions, tourism, urbanisation,
industrialisation, lack of coastal zone management, mining, grazing and dune plantation.
All these factors produce negative elfects on the halophytic plant cover. The physical and
chemical characteristics of the soils as well as ground water supporting these have
drastically changed, because of the impact of pollutants coming from the industry as well
as pesticides entering the Aegean sea through Great Menderes, Small Menderes and
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Gediz Rivers. Nearly 6 % of the pollutants arc of industrial origin, 20 % from city wastes,
and 20 % from marine traffic (Erdem et al., 1994).

Acgean coastal zone occupies an important place in the tourism of Turkey and makes
arcat contributions to the economy of the country. A favourable climate of the area
together with heavy industrialisation have attracted a large population rom East, South-
East and Central Anatolia. Last 30 years show intensive demographic developments in
the area. in the states of Mugla and Aydin an increase has been around 2.5 and in Tzmir 4
times (Fig.2). Net immigration rate lies around 23.9 % for Mugla, 22.3 % for Izmir, and
i4.21 % of Aydin (Fig. 3). During this period increase in major coastal cities like
Marmaris, Kusadasi and Bodrum has been 6.5, 4.5 and 3.5 times respectively (Fig. 4).

Annual ratios of emmigration during the last 10 years in these cities has followed the
trend as: Marmaris (63.92 %), Bodrum (54.31 %). Kusadasi (41.01 %), Edremit (38.63
9). Foca (35.83 %), Cesme (23.77 %), Ayvalik (22.66 %) and Fethiye (18.92 %) (Fig. 5).
This demographic pressure imcreases 5 — 10 times during suminer scason. As such, every
year hundreds of summer resorts are built on the coastal areas embodying a great
biodiversity. Halophytes get a major share during this destruction. The number of tourists
visiting the arca is increasing rapidly (Fig. 6). which creales a need for the construction of
more hotels, motels, and other resorts. Number of tourists visiting this arca has increased
8 fold during last 10 years because of a higher scawater temperature in the Acgean and
Mediterrancan scas (DIE. 2000). More than 10,000 ha ol coastal zone have been
destroyed in Turkey during 1975 - 1999 by this industry without stakes theirby
destroving the coastal fragile ccosyslems tremendously (Uslu & Gehu, 1990).
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Conclusions

During last 30 years Aegcan coastal zone in Turkey is deteriorating at a last speed.
Activities like tourism, industry, sand excavation, grazing and summer house
constructions have cngulfed more than 20000, 12000. 5000, 4000 and 1500 hectarcs of
coastal zone respectively (Uslu & Gehu, 1990). The plant diversity has sutfered much
from these biotic presures. Triglochin barrelieri reported earlier by Zevbek (1969) and
Ranunculis  constantinopolitanus - (Ranunculaccae):  Astragalus  homosus,  Trifolium
Didlatm, T, spumosum, T, tomentosum, Vicia angustifolia (Fabaccae), Oenanthe
fistlosa  (Aplaceac);  Silene  nocturua  (Caryophyllaccae):  Sdalicornia  fragilis
(Chenopodiaceae):  Limonium — angustifolivm  (Plumbaginaccae);  Mentha  aquatice
(Lamiacecae): Plantago  coronopus, P. lagopus  (Plantaginaceae);  Galivm  tricorne
(Rubiaceac), Bellis  sylvestris, Sonchus oleraceus var. integrifolium  (Asleraceac):
Triglochin barrelieri (Juncaginaccae). Avena sterilis, Bromus rubens. B. scoparius,
Catapodinn Ioliacewm, Koeleria phleoides, Loliuvm rigidum  (Poaccae) reported by
Zeybek er al. (1976) rom the Aegean coastal zone are no longer found in this area.
According 0 Uslu & Gehu (1990 Plantago crassifolia, Salsola kali and  Suaeda
prostrata ssp. prostrata are under a threat of extinetion, Halopeplis amplexicaule oo 1s
included in the list of threatened taxa by Ekim er «f. (2000). As such, there is an urgent
need o take following measures:

#very strict laws should be enforceed for the constructions along the coast,

& data bank (or coastal zone based on scientilic observations need be established,

sccological planning should be applied and studies undertaken on virgin and deteriorated
sites, full protection, protection-usc and biological rehabilitation,

accotechnological aspects need be used while evaluating the coastal zone,

Snational coastal zone management policy should be established,

#sand excavation on the coast and drainage of swamps should be prohibited.
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