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Abstract: Arda River, being one of the biggest tributaries of Meriç River passes through Bulgaria, Greece and merges to the Meriç River in Edirne provincial 
borders. Only 500 meter of the river is inside Turkey borders and sampling station selected this area. In this study, the species structure and quantitative 
development of the summer phytoplankton and epilithic algae were examined in 2011. A total of 57 species was found, belonging to 4 divisions: Bacillariophyta 31 
taxa, Chlorophyta 18 taxa, Euglenophyta 5 taxa and Cyanophyta 3 taxa. The most common taxa in the phytoplankton were Pediastrum sp., Cyclotella meneghiniana 
and Cymatopleura sp. while Cymatopleura sp., Fragilaria sp. and Pinnularia sp. were the most common in the epilithic. Canonical correspondance analyses have 
been applied to clarify relationships between environmental variables and planktonic and benthic algae. The results of the CCA showed differing relationships 
between the environmental variables and the phytoplanktonic and epilitic taxa. 
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Öz: Tunca ve Ergene Nehirleriyle beraber Meriç Nehri’nin en büyük kollarından biri olan Arda Nehri, Bulgaristan’da doğar ve Edirne il merkezi sınırları içinde Meriç 
Nehri ile birleşir. Nehrin Türkiye sınırları içinde kalan kısmı ise sadece 500 metredir ve örnekleme istasyonu bu bölgeden seçilmiştir. Bu çalışma ile Arda Nehri’nin 
yaz aylarındaki planktonik ve bentik alg türlerinin kompoziyonunu ve nicel gelişimi belirlemek amacıyla 2011 yılında yapılmıştır. Çalışma sonunda Bacillariophyta’ya 
ait 31 taxa, Chlorophyta’ya ait 18 taxa, Euglenophyta’ya ait 5 taxa ve Cyanophyta’ya ait 3 taxa olmak üzere 4 divisioya ait toplam 57 tür tespit edilmiştir. Çalışma 
sonucunda planktonik olarak Pediastrum sp., Cyclotella meneghiniana ve Cymatopleura sp., epilitik olarak ise Cymatopleura sp., Fragilaria sp. ve Pinnularia sp. 
türleri nehrin hakim organizmaları olmuştur. Canonical Correspondance analizi sonuçlarına göre çevresel değişkenler ile planktonik ve bentik algler arasındaki 
ilişkiler tespit edilmişlerdir. 

Anahtar kelimeler: Fitoplankton, epilitik algler, Türkiye, Arda Nehri 

 

INTRODUCTION

Traditionally, phytoplankton and benthic algae are 
analysed and discussed separately, with different relationships 
between these and the environmental variables assumed, due 
to their different ecology. The methods adopted for the analysis 
of the two algal communities are different, being based mainly 
on total biovolume for phytoplankton and on number of 
individuals for benthic algae (Tolotti, 2001). Algal communities 
of river systems consist not only of suspended algae, but also 
a diverse benthic assemblage of macrophytic forms, smaller 
epilithic species, epiphytes, and sediment-dwelling forms 
(Reynolds, 1996). The phytoplankton and epilithic algae 
(attached to stones) plays a major role in gross production in 
the aquatic ecosystems and are a food resource of 
invertebrates in particular in aquatic ecosystems. In aquatic 

environments, algae are usually divided into different groups- 
phytoplankton, metaphyton and periphyton- according to their 
physical distribution (Wehr and Descy, 1998). The epilithic 
algae constitute the major part of the peri¬phyton and their 
species composition usually differs strongly from that of the 
phytoplankton since it is dominated by species capable of 
attachment to the substrate. Like the phytoplankton, the 
epilithic community exhibits pronounced seasonality in 
response to changes in nutrients and temperature (Wehr and 
Sheath, 2003). 

The principal aim of the present study is to continue, in a 
more comprehensive effort, the study of the species diversity, 
structure, distribution and quantitative development of the 
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phytoplankton and epilithic algae in Arda River and by this 
means to start a foundation for water-quality monitoring. In 
addition, no study has been done on algal population of the 
Greece and Turkey parts of the river. Although there exist many 
studies on rivers in Anatolian part of Turkey, European part is 
quite short of similar studies. Therefore, we think that the 
present study will contribute greatly to Turkish freshwater algal 
database. 

MATERIAL AND METHOD 

Site description  

Arda River, being one of the biggest tributaries of Meriç 

River with Tunca and Ergene Rivers, rises from the Rodop 

Mountains in southern Bulgaria, passes through northeast of 

Greece and merges to the Meriç River in Edirne provincial 

borders. Arda River is 290 km long, of which 241 km section is 

inside Bulgaria and 49 km section is in Greece borders 

(Belkinova et al., 2007; Algın, 2013). Only 500 meter of the river 

is inside Turkey borders. In the study area was measured the 

width 40 m and the maximum depth 175 cm.  Three dam lakes 

have been builted along the river, one of which is Kurdzhali 

Reservoir as the 2nd biggest dam lake in Bulgaria, and water 

from these dams is used for drinking water supply, power 

generation and irrigation (Belkinova et al., 2007). 

Collected algae, count and biovolume calculated  

Planktonic algal samples were collected from the surface 

layer in Glass bottles (of 2 liter) and epilithic samples were 

collected stone and pebble from the bottom of, Arda River thrice 

on 27 May 2011, 20 June 2011 and 24 July 2011. The location 

of the sampling station was shown in Figure 1. 

 

 

Figure 1. The location of Arda River and the sampling station at the 
Greece-Turkey Border 

Sampled phytoplankton specimens were identified by 
investigation of temporary preparations. For this purpose, water 
samples were filtered from Whatman GF/A paper with the help 
of a water trompe and dissolved in 10% glycerol. An Uthermol 
counting chamber was used to calculate the organism number 
per liter. 25, 50 and 100 mL of sub-samples of water samples 
were prepared and settled according to Utermöhl (1958) and 
then organism countings and calculations were made. Algae 
species were identified with a binocular microscope. 
Chlorophyll a analyses (ethanol was used as the solvent) have 
been carried out according to Nusch (1980).  

In order to obtain epilithic samples, 10 stones of palm size 
with relatively smooth upper surface were collected and the 
algae on the upper surfaces of these stones were scraped with 
a brush in a plastic container containing 300 mL distilled water. 
The algae rinsed with water was transferred to proper volume 
bottles filled with Lugol solution containing 10 % glycerol added 
as a fixative and the bottles were taken to the laboratory with 
their lids tightly closed. The sampled surfaces of the collected 
stones were measured using a simple ruler and the surface 
area of the scratched regions was calculated. For organism 
countings and calculations, 1, 5 and 10 mL of sub-samples of 
water samples were prepared and settled according to 
Utermöhl (1958). 

Permanent slides were prepared for identifications of 
diatoms from the same sample after boiling in a 1:1 mixture of 
concentrated H2SO4 and HNO3. Slurries were rinsed several 
times in distilled water until neutral pH was reached. Slurries 
were dried overnight on coverslips and permanent slides for 
identification of diatoms were prepared using Naphrax high 
refractive index medium (Round, 1953). Phytoplankton and 
epilitic algal biovolume was estimated from abundance data 
and measurements of specific cell volume by approximating 
geometric shapes of the cells (Hillebrand et al., 1999; Sun and 
Liu, 2003). Dimensions of the least 25 individuals were 
measured, and the mean volume of each taxon was multiplied 
by the corresponding concentration to derive species-specific 
standing-crop volumes. Identifications were carried out at 
1000x magnification under immersion oil and identification of 
taxa was done with the help of related literature (Husted, 1930; 
Pestalozzi, 1982; Round, 1953; Cleve-Euler, 1952; Patrick and 
Reimer, 1966; Prescott, 1973; Komarek and Fott, 1983; 
Krammer and Lange-Bertalot, 1991a; 1991b; 1999). Finally, all 
species were checked in algaebase (Guiry et al., 2010).  

Water analyses 

A Ruttner water sampler was used to obtain water samples 
below the surface of the water body in order to determine some 
physico-chemical properties of the river. Water temperature, 
pH, dissolved oxygen and specific conductivity values were 
measured on site using field type equipments (Lovibond 
Sensodirenct model portable probes), NO3-N, NO2-N, Soluble 
Reactive Phosphorus (SRP) and Total suspended solids (TSS) 
were measured in laboratory in accordance with APHA-AWWA-
WPCF methods (APHA, 2012). The quality level of the water 
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was determined according to Turkish Surface Water Quality 
Managament Framework (YSKYY, 2015). 

Statistical analyses 

Multivariate analyses were used to identify environmental 
parameters that were most strongly associated with each other 
and to define associations between environmental factors and 
algal species.  

The Canonical Correspondence Analysis (CCA) (ter Braak, 
1986) was performed with XLSTAT-ADA statistical package in 

order to determine the relative importance of environmental 
variables on algal species (Addinsoft, 2015). 

RESULTS AND DISCUSSION 

The 46 phytoplanktonic taxa in the river was represented 
with Bacillariophyta (21 taxa), Chlorophyta (18 taxa), 
Euglenophyta (5 taxa and Cyanophyta (2 taxa) and the 33 
epilithic taxa in the river was represented with Bacillariophyta 
(23 taxa), Chlorophyta (9 taxa) and Cyanophyta (1 taxon) 
(Table 1).

Table 1. Algal composition of the Arda River May, June and July 2011 

 PLANKTONIC EPILITHIC 

 May June July May June July 

CYANOPHYTA       

Anabaena flosaquae West 1907    ■ ■  

Microcystis aeruginosa (Kütz.) Kütz. 1846  ■ ■    

Oscillatoria limosa Agardh 1892 ■ ■ ■    

EUGLENOPHYTA       

Euglena acus (Müller) Ehren. ■ ■ ■    

Euglena polymorpha Dangeard ■ ■ ■    

Phacus longicauda (Ehren.) Dujardin   ■    

Trachelomonas hispida (Perty) Stein ■  ■    

Trachelomonas volvocina (Ehren.) Ehren.  ■ ■    

CHLOROPHYTA       

Actinastrum hantzschii Lagerheim ■   ■   

Acutodesmus acuminatus (Lag.) Tsarenko ■ ■ ■ ■ ■ ■ 

Chlorella sp. ■ ■ ■ ■ ■ ■ 

Coelastrum astroideum De Notaris ■ ■ ■ ■ ■ ■ 

Crucigenia tetrapedia (Kirch.) Kuntze ■ ■ ■    

Desmodesmus spinosus (Chod.) Hegewald  ■ ■    

Dictyosphaerium pulchellum Wood ■ ■ ■    

Lagerheimia wratislaviensis Schröder  ■ ■    

Monactinus simplex (Meyen) Corda ■ ■ ■    

Monoraphidium contortum (Thu.) Kom.-Leg. ■ ■ ■ ■ ■ ■ 

Oocystis sp. ■ ■ ■  ■ ■ 

Pediastrum boryanum (Turp.) Meneg.   ■ ■    

Pediastrum duplex Meyen ■ ■ ■    

Scenedesmus ecornis (Ehr.) Chodat  ■ ■   ■ 

Scenedesmus communis Hegewald ■ ■ ■    

Tetraedron minimum (Braun) Hans.  ■ ■ ■ ■ ■ ■ 

Tetradesmus obliquus (Turp.) Wynne ■ ■ ■ ■ ■ ■ 

Tetrastrum staurogeniaeforme (Schr.) Lemm.  ■ ■     

BACİLLARİOPHYTA       

Amphora ovalis Kütz.      ■ ■ 

Asterionella formosa Hassall   ■     

Aulacoseira granulata (Ehr.) Simon.  ■ ■    
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Cocconeis placentula Ehrenberg    ■ ■ ■ 

Cyclotella meneghiniana Kütz.  ■ ■ ■ ■ ■ ■ 

Cymatopleura elliptica (Bréb.) Smith ■ ■ ■ ■ ■ ■ 

Cymatopleura solea (Bréb.) Smith  ■ ■ ■ ■ ■ ■ 

Cymbella cymbiformis Agardh     ■ ■ 

Cymbella tumida (Bréb.) van Heurck     ■ ■ ■ 

Diatoma vulgare Bory  ■ ■ ■ ■ ■ ■ 

Fragilaria acus Kütz. L-Bertalot ■ ■ ■ ■ ■ ■ 

Fragilaria crotonensis Kitton ■ ■  ■   

Fragilaria ulna (Nitz.) L-Bertalot ■ ■ ■ ■ ■ ■ 

Fragilaria virescens Ralfs     ■  ■ 

Gomphonema acuminatum Ehrenberg   ■ ■  ■ ■ 

Gomphonema olivaceum (Horn.) Bréb.  ■ ■ ■    

Hantzschia amphioxys (Ehren.) Grun.    ■ ■ ■ ■ 

Melosira varians Agardh  ■ ■ ■    

Navicula capitata Ehren.     ■ ■ ■ 

Navicula radiosa Kützing     ■ ■ ■ 

Navicula sp. ■ ■ ■ ■ ■ ■ 

Navicula viridula (Kütz.) Kütz. ■ ■  ■ ■ ■ 

Nitzschia acicularis (Kütz.) Smith  ■ ■ ■  ■ ■ 

Nitzschia balcanica Hustedt  ■     

Nitzschia palea (Kütz.) Smith ■ ■ ■ ■ ■ ■ 

Nitzschia sigmoidea (Nitzsch) Smith      ■ ■ 

Nitzschia sp. ■ ■ ■ ■ ■ ■ 

Pinnularia brebissonii (Kütz.) Raben.    ■ ■   

Pinnularia viridis (Nitzsch) Ehren.   ■ ■  ■ ■ 

Surirella elegans Ehren.     ■ ■ ■ 

Tabellaria fenestrata (Lyngbye) Kütz.    ■   

In May, total of 32 species were determined in plankton. 
Although there was no significant dominance in calculated 
relative biovolumes of species defined in plankton (2.05-
8.12%), Euglena polymorpha (8.12%), Pediastrum duplex 
(7.54%), Cyclotella meneghiniana (5.96%) and Tetradesmus 
obliguus (4.85%) species were determined as organisms 
having the highest relative biovolumes in May. The epilithic 
fauna in May was found to be represented with 28 species. 21.4 
% of the biovolume in the benthic region was Anabaena 
flosaquae, 16.44 % was Cyclotella meneghiniana, 14.15 % was 
Cymatopleura spp. 10.92 % was Hantzschia amphioxys and 
9.37 % was Pinnularia viridis in May, all which were the 
dominant organisms of the study field.  

In June, 41 species were determined as planktonic. In river 
plankton from diatoms, Cyclotella meneghiniana (18.72%), 
Melosira varians (14.48%), Fragilaria crotonensis (12.65%) and 
Cymatopleura elliptica (12.18%), and from green algae 
Pediastrum (18.22%) species increased their relative 
biovolumes in this month. Increase of Pediastrum species and 

Monactinus simplex in the summer months in Bulgaria part of 
the river has been determined by Belkinova et. al (2007). The 
epilithic algae in June was represented with 29 species and 
after the counts and the calculations, Fragilaria spp. (highest) 
(16.25%), Cymatopleura spp. (14.82%), Cocconeis placentula 
(12.41%), Pinnularia viridis (10.21%) and Amphora ovalis 
(7.55%) were determined to have the highest relative 
biovolumes, respectively. Similar species were also determined 
by Belkinova et al. (2007).  

In July, 40 phytoplanktonic species were determined. 
Especially with the increase of Pediastrum duplex, Pediastrum 
species (and Monactinus simplex) became the dominant 
organism with 24.15 %. After Pediastrum, from the diatoms, 
Cyclotella meneghiniana (14.25%), Cymatopleura spp. 
(13.17%) and Fragilaria spp. (especially Fragilaria crotonensis 
8.65%) were the highest ones, respectively. For the epilithic 
algae, 31 species were determined as it was in June, and after 
the counts and the calculations, Cymatopleura spp. (highest) 
(16.85%), Fragilaria spp. (15.48%), Pinnularia viridis (13.18%) 
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and Cocconeis placentula (9.25%) were found to have the 
highest relative biovolumes, respectively. 

Bacillariophyta was the dominant group of the river in 

phytoplankton with (606200 ind. l-1) followed by Chlorophyta 

(224600 ind. l-1), Cyanophyta (49400 ind. l-1) and Euglenophyta 

(35800 ind. l-1). Bacillariophyta was also dominant in the benthic 

zone with (3675 ind/cm2) followed by Chlorophyta and 

Cyanophyta with 1089 ind/cm2 and 512 ind/cm2, respectively. 

The relative biovolume values of the sampled phytoplanktonic 

taxa, and the relative biovolume values of the sampled epilithic 

taxa were given in Figures 2 and Figure 3. 

In May, total of 32 species were determined in plankton. 

Although there was no significant dominance in calculated 

relative biovolumes of species defined in plankton (2.05-

8.12%), Euglena polymorpha (8.12%), Pediastrum duplex 

(7.54%), Cyclotella meneghiniana (5.96%) and Tetradesmus 

obliguus (4.85%) species were determined as organisms 

having the highest relative biovolumes in May. The epilithic 

fauna in May was found to be represented with 28 species. 21.4 

% of the biovolume in the benthic region was Anabaena 

flosaquae, 16.44 % was Cyclotella meneghiniana, 14.15 % was 

Cymatopleura spp. 10.92 % was Hantzschia amphioxys and 

9.37 % was Pinnularia viridis in May, all which were the 

dominant organisms of the study field. 

In June, 41 species were determined as planktonic. In river 

plankton from diatoms, Cyclotella meneghiniana (18.72%), 

Melosira varians (14.48%), Fragilaria crotonensis (12.65%) and 

Cymatopleura elliptica (12.18%), and from green algae 

Pediastrum (18.22%) species increased their relative 

biovolumes in this month. Increase of Pediastrum species and 

Monactinus simplex in the summer months in Bulgaria part of 

the river has been determined by Belkinova et. al (2007). The 

epilithic algae in June was represented with 29 species and 

after the counts and the calculations, Fragilaria spp. (highest) 

(16.25%), Cymatopleura spp. (14.82%), Cocconeis placentula 

(12.41%), Pinnularia viridis (10.21%) and Amphora ovalis 

(7.55%) were determined to have the highest relative 

biovolumes, respectively. Similar species were also determined 

by Belkinova et al. (2007). 

In July, 40 phytoplanktonic species were determined. 

Especially with the increase of Pediastrum duplex, Pediastrum 

species (and Monactinus simplex) became the dominant 

organism with 24.15 %. After Pediastrum, from the diatoms, 

Cyclotella meneghiniana (14.25%), Cymatopleura spp. 

(13.17%) and Fragilaria spp. (especially Fragilaria crotonensis 

8.65%) were the highest ones, respectively. For the epilithic 

algae, 31 species were determined as it was in June, and after 

the counts and the calculations, Cymatopleura spp. (highest) 

(16.85%), Fragilaria spp. (15.48%), Pinnularia viridis (13.18%) 

and Cocconeis placentula (9.25%) were found to have the 

highest relative biovolumes, respectively. 

 
Figure 2.  The relative biovolume values of phytoplanktonic taxa in 
Arda River 

 

 
Figure 3.  The relative biovolume values of epilithic taxa in Arda River 
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Bacillariophyta was the dominant group of the river in 
phytoplankton with (606200 ind. l-1) followed by Chlorophyta 
(224600 ind. l-1), Cyanophyta (49400 ind. l-1) and Euglenophyta 
(35800 ind. l-1). Bacillariophyta was also dominant in the benthic 
zone with (3675 ind/cm2) followed by Chlorophyta and 
Cyanophyta with 1089 ind/cm2 and 512 ind/cm2, respectively. 
The relative biovolume values of the sampled phytoplanktonic 
taxa, and the relative biovolume values of the sampled epilithic 
taxa were given in Figures 2 and Figure 3.  

In terms of temperature, pH, SRP and TSS values, Arda 

River was confirmed to be first class water quality according to 

Surface Water Quality Management Framework Criteria 

(YSKYY, 2015). When the classification was based on 

dissolved oxygen and nitrate nitrogen, the river was placed in 

second class.  All pH data in Arda River was measured between 

6.5-9.5 limit value which has been stated in TS 266 and 

European Communities drinking water directives (TS, 266, 

2005; EC, 2007). Conductivity values in Arda River were 

measured as 1220, 1325 and 1350 mho cm-1. The conductivity 

data determined in the river is lower than the limit values stated 

in the TS 266 and EC drinking water directives (2500 mho cm-1) 

(TS, 266; EC, 2007). The mean values of physico-chemical 

analysis of the water samples were given in Table 2.

Table 2. Physical and water quality characteristics of the sampling dates of the station on Arda River 

 May 2011 June 2011 July 2011 

Temperature (oC) 14 22 26 

Dissolved O2 (mg l-1) 6.3 4.5 5.1 

Conductivity (mho cm-1) 1220 1350 1325 

pH 8.65 8.51 8.92 

N-NO2
- (mg l-1) 0.02 0.02 0.02 

N-NO3
- (mg l-1) 7.1 9.7 10.5 

SRP (mg l-1) 0.05 0.07 0.06 

Chl a (µg l-1) 22.4 34.8 41.2 

TSS (mg l-1) 187 293 447 

It is well known that oxygen is consumed during 
decomposition of organic materials in waters and regain of the 
consumed oxygen is rather slow in surface waters (Reynolds 
and Descy, 1996), which a fact is naturally affecting organisms 
living here.  

The CCA ordination showed the importance of different 
environmental variables in determination of both dominant 
planktonic and epilithic algal species. At the phytoplankton, the 
first two CCA axis had eigenvalues of 0.89 and 0.84 
respectively. The first axis of the CCA explained 15.37% of the 
total variance in the phytoplankton taxa. The position of 
dominant species Pediastrum spp. and Euglena spp. were 
placed closed to chlorophyll and temperature, Cyclotella 
meneghiniana was placed closed to SRP, Cymatopleura spp. 
and Fragilaria spp. were closed to dissolved oxygen vector and 
Melosira varians was placed near to pH vector in the ordination 
diagram of CCA (Figure 4). 

At the epilithic algae, the first two CCA axis had 
eigenvalues of 0.92 and 0.88 respectively. The first axis of the 
CCA explained 12.21% of the total variance in the epilithic taxa. 
The position of dominant species Cymatopleura spp. and 
Fragilaria spp. were closed to Dissolved oxygen, chlorophyll 
and pH, Cyclotella meneghiniana was placed closed to 
Tempreture, Pinnularia spp. and Amphora ovalis were placed 
closed to temperature and SRP vector in the ordination diagram 
of CCA (Figure 5). 

 

Figure 4. Biplot of first and second CCA axis for phytoplankton in Arda 
River. Environmental variables: Ped, Pediastrum spp.; Cym, 
Cymatopleura spp.; Cyc, Cyclotella meneghiniana; Eug, Euglena spp.; 
Fra, Fragilaria spp.; Mel, Melosira varians; Temp, Temperature; DO, 
Dissolved Oxygen; SRP, Soluble Reactive Phosphorus; Chl, 
Chlorophyll a 
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Figure 5. Biplot of first and second CCA axis for epilithic algae in Arda 
River. Environmental variables: Cym, Cymatopleura spp.; Fra, 

Fragilaria spp.; Pin, Pinnularia spp.; Amp, Amphora ovalis; Coc, 

Cocconeis placentula; Temp, Temperature; DO, Dissolved Oxygen; 

SRP, Soluble Reactive Phosphorus; Chl, Chlorophyll a 

In the river, generally the highest biovolume was calculated 
in July compared to June and May, respectively. On the other 
hand June has the highest species richness, because the 
temperature is increasing in the summer and correspondingly 
evaporation and agricultural irrigation are increasing, the river 
water level decreased. In contrast, biovolume increases by 
algae condensation in the plankton. In epilithic algae species 
there is no obvious change, but the diatoms maintained to 
increase during summer months; green algae and blue-greens 
reached to their maximum in June but they declined in July.  

In the study conducted by Traykov (2005), blue-greens 
were determined to be dominant especially in July. In our study 
Microcystis aeruginosa and Anabaena flosaquae species, 
probably their source is Kurdzhali Reservoir, was determined in 
the river plankton. 

Except Ergene River, like all other rivers in the Meriç-
Ergene Basin and most of other rivers in our country, 
Bacillariophyta is the dominant group in Arda River (Öterler et 
al., 2012, 2014) and Cyclotella meneghiniana is one of the 
dominant organisms. When water quality of Arda River is 
compared to the water quality criteria, it is seen that the quality 
is closer to 1st and 2nd class water quality (YSKYY, 2015).  
Among the algae determined in the river, species of Euglena, 
Navicula, Oscillatoria and Fragilaria were determined to have a 
higher tolerance level against pollution.  

Bacillariophyta and Chlorophyta were found to be dominant 
over other divisios in many studies in other streams of Turkey. 
From the 62 taxa determined by Aygün (2000) in Seyhan River, 

29 belonged to Chlorophyta and 15 belonged to Bacillariophyta. 
In the study of Soylu and Gönülol (2003), 47 taxa were, of which 
31 belonged to Bacillariophyta, 4 belonged to Chlorophyta,   
reported to constitute Yeşilırmak River phytoplankton. Öterler 
et al. (2014) stated that 146 taxa constituted Tunca River 
phytoplankton, 81 of which belonged to Chlorophyta and 45 to 
Bacillariophyta. Varol and Şen (2014) reported that 390 taxa 
constituted Dicle River phytoplankton, 153 of which belonged 
to Bacillariophyta and 125 to Chlorophyta. 

Although the planktonic species of Pediastrum, Cyclotella, 
Cymatopleura, Fragilaria, Melosira, Pinnularia, Euglena, 
Navicula and Diatoma were determined with high biovolume 
values in the river during the study periods, Tabellaria 
fenestrata, Navicula capitata and Nitzschia palea, although 
were abundant, were recorded with low biovolume values as a 
result of their small sizes. The epilithic Cymatopleura, 
Fragilaria, Pinnularia, Cocconeis, Amphora, Cyclotella, 
Gomphonema and Cymbella were also determined in high 
numbers during the study period. 

Pediastrum spp. (Pediastrum boryanum, Pediastrum 
duplex and Monactinus simplex) belonging to Chlorophyta were 
dominant organisms of the plankton in this study. Pediastrum 
species were reported to be more common in eutrophic waters 
than in oligotrophic waters (Hutchinson, 1967). On the other 
hand, these species are characteristic of mesotrophic lakes. 
The common presence of Pediastrum species and Monactinus 
simplex in our study area can be a result of presence of these 
taxa in the 4 dam lakes built along the river. In addition to the 
dominant presence of Cyclotella species in Arda River in terms 
of abundance and biovolume, it is known that in general they 
cause the blooms in river phytoplankton. (Descy et al., 1994; 
Mitrovic et al., 2008).  Cymatopleura are generally benthic and 
many such species were found in the phytoplankton of Arda 
River. Mooney (1989) stated that Cymatopleura in particular is 
strongly benthic forms and that it is difficult to find them in 
phytoplankton due to their weight. However, it is normal to find 
benthic species also in phytoplankton due to river currents. 

In conclusion, Pediastrum spp. (21.31%), Cyclotella 

meneghiniana (12.55%) and Cymatopleura spp were the 

dominant taxa in phytoplankton and Cymatopleura spp. 

(13.84%), Fragilaria spp. (13.62%) and Pinnularia spp. 

(11.08%) were the dominant taxa in benthic of Arda River. 

Relationship between light and nutrients is also important for 

the growth of algae. Due to high transparency and bed of width 

in the Arda River, light did not limit the growth of 

photoautotrophs throughout the water column and river bed. In 

addition to, water temperature was the determinant for the 

summer months’ variation of environmental and biological 

parameters. CCA indicated that planktonic species were good 

relationship physical, chemical, and biological parameters as a 

result of the summer periods. The algae flora of one of the 

largest rivers in Meriç-Ergene Basin was determined and the 

results are thought to contribute to determination of flora of the 

basin as a whole.
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