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Abstract 
 
The present study aims to investigate the effect of untreated wastewater 

effluents on the diversity of plant phytoplankton in the Euphrates River near 

the center of the city of Suq al-Shuyukh. Models of river water were 

collected from three selected stations on the river to complete the study once 

per 1420 class with three replicates. The results of the present study showed 

that there is a situational variation in the specific composition of 

phytoplankton in the number of species, the number of species and the 

predominance of algal groups in different environmental conditions or 

indicators between the studied stations. A person (96) species (45) genus in 

the first station, (70) species belonging to (37) genera in the second station 

affected by the waste of sewage (non-treatment) and the person (88) species 

belonging to (39) genera at the third station, The diatoms are concentrated on 

the rest of the algae groups in the river water for all the studied stations. The 

greenish algae are followed by greenish green algae, followed by the two 

types of algae and the whip whales in the first and third plants. In the second 

plant, which is affected by the untreated sewage waste, And vegetable algae)  
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place the other in the sequence of the dominance of phytoplankton, as the 

masters of some species of phytoplankton in the number of species in this 

plant, such as Cyclotella and Oscillatoria species and dominated some 

species, such as species Cyclotella meneghiniana and Navicula 

cryptocephala. The variation of the Jagard-type variant of the phytoplankton 

species identified in the current study shows a low proportion of the plant 

affected by untreated sewage waste and other studied plants. Biologics 

showed significant differences in the values of some environmental factors 

affecting the presence and diversity of phytoplankton such as water 

temperature, turbidity, light permeability, hydroxyl, nutrients (nitrate, nitrite 

and phosphates), dissolved oxygen and bio-oxygen requirement. 

 

Keywords: water temperature, turbidity, light permeability, hydroxyl, 

nutrients, untreated sewage waste, political boundaries. 

 

1   Introduction 
 

The pollution of the environment, if at first sight seems to be a local 

problem, is a global problem. Pollutants are under the influence of many 

factors that do not know political boundaries. They are characterized by their 

ability to move from one place to another in the short or long term. Even 

though water constitutes more than three-quarters of the globe, 97% of this 

amount is represented by sea and ocean waters. Freshwater in rivers and 

lakes is only 2%. Unfortunately, this percentage has been polluted by human, 

industrial and agricultural activities. Which, of course, led to water pollution.  

As a result of these activities, they lost their ability to dispose of 

contaminants, and the symptoms of these pollutants began to tick the alarm. 

Sewage is one of the most serious public health problems because it is the 

result of the dumping of wastewater in the city or the commercial enterprises 

of the city within the sewerage system. These sources are referred to the 

aquatic environment in a fully treated or partially treated, 28% of the sources 

of water pollution [19]. that the discharge of untreated wastewater results in 

the continuous release of quantities of organic matter and nutrients to the 

receiving waterbody, leading to several obvious effects in its environmental 

components. Water quality is n Cutting of dissolved oxygen and increased 

nutrient concentration (eg, nitrite and nitrate), elevation in water turbidity, 

and deposits in the lower layer of the water body [18].Algae are the dominant 

plant species in aquatic environments. In all aquatic ecosystems, they have 

two primary functions: the production of organic matter essential to the life 

and growth of different aquatic organisms thanks to its unique ability to 

process photosynthesis; algae are the basis of the food chain in the aquatic 

environment [16]. And the second generation of oxygen necessary for the 

breathing of aquatic organisms in general and the completion of self-

purification of water, algae-free water is inevitably dead water. 
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Biodiversity is the variation between organisms in ecosystems (aquatic 

and land) and environmental components that include species diversity [9] 

and is commonly seen in three different levels: genetic diversity, species 

diversity, and ecosystem diversity [1].  

In any ecosystem, the diversity of the neighbourhood community is 

strongly linked to the nature and nature of vital relationships and with 

various environmental factors [21], [14]. Organic pollution is one of the 

forms of pollution affecting the components of the ecosystem, including the 

aquatic environment and its components, and certainly the diversity of 

phytoplankton. Therefore, the present study aims to study the effect of some 

of the causes of pollution on untreated sewage waste on the diversity of plant 

phytoplankton in the Euphrates River near the centre of the city of Souk al-

Shuyukh. This is necessary to reduce the effects of deterioration. 

 

2 Materials and Methods  
 

A distance of 5 km from the Euphrates River near the centre of the city 

of Suq al-Shuyukh to complete this study from three selected stations (Figure 

1).The second station is affected by the discharge of heavy water discharged 

from the heavy water treatment plant in the Euphrates River and the two 

stations (1.3) On the river before and after the station affected by heavy 

water, three randomly collected at each station to conduct physical and 

chemical analysis, while 250 ml bottles (Winkler bottles) to collect dissolved 

oxygen measurement samples, either samples for the specific study of 

phytoplankton were collected by phytoplankton net with a diameter of 20 

microns and the samples were stored with Lugol's solution. 

    

 
Figure 1: A picture of the area and study stations 
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Water temperature was measured in a field using a mercury 

thermometer. The turbidity was measured by using the Turbidometer and 

using the Sacchi disc. Azid Modification was used to measure the amount of 

oxygen dissolved and the biological requirement of oxygen, using a pH-

meter device. The pH of the water was measured. Nutrients measured the 

effective nitrite based on the method described by Parsons [12-13] According 

to ULTRAVIOLET METHOD [8]. Ascorbic Acid Method [8] was used to 

measure effective phosphates.  

To calculate the diversity of phytoplankton based on the Jardard diversity 

index shown in [20], the similarities between the study stations were 

calculated. 

 ISj =          c         *100 

               

              A+B-C   

ISj: Jaguard coefficient of affinity
 

A = total number of species in site A 

B = total number of species in site B 

C = total number of species common to signatories. 

The statistical program SPSS was used at a significant level (P <0.05) to 

find the significant differences of some environmental factors studied 

between the study stations using the Paired-Samples T-Test. 

 

3 Results 
 

Figure (2) shows the seasonal and local variations of the water 

temperature values in the study stations during the sampling period. The 

lowest water temperature (12 ° C) during the winter of 2014 at the third 

station and the highest value (38.3 ° C) during the summer season at the 

second station of the same year. 

                                  
Figure 2: Seasonal and local changes of the water temperature values in the studied 

stations on the Euphrates River during the study period. 

 

The results showed that the lowest pH rate was (7.26) in the second 

station during the autumn 2014 and the highest rate (8.33) in the first station 

during the summer of the same year (Fig. 3).  
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Figure 3: Seasonal and local variation of the pH values of the studied stations on the 

Euphrates River during the study period 

Turbidity values for the treated water ranged from NTU (15) at the first 

station during the autumn 2014 and NTU (25.1) at the second station during 

the winter of the same year (Fig. 4).  

 

                                   
Figure 4: Seasonal and local changes of turbidity values in the studied stations on 

the Euphrates during the study period. 

 

The highest value of light transmittance (91.3 cm) in the third station 

during the summer of 2014 and the lowest value was (25.7 cm) in the second 

station during the spring of the same year (Fig. 5). 

 

                             
Figure 5: Seasonal and local variations of light permeability values in the studied 

stations on the Euphrates River during the study period. 

 

The seasonal and local changes of dissolved oxygen values showed that 

the highest dissolved oxygen value in the first spring of 2014 was 10.9 mg / 

L while the lowest recorded value was 5.3 mg / L in the summer of the same 

year at the second station, shown in fig.6. 
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Figure 6: Seasonal and local changes of dissolved oxygen values in the studied 

plants on the Euphrates during the study period 

 

Figure (7) shows the seasonal and local changes of the values of the 

biological requirement of the dissolved oxygen between the studied stations. 

The lowest value is (1.5) during the autumn of 2014 in the first station and 

the highest value (3.2) in the second station during the summer of the same 

year.  

                                
Figure 7: Seasonal and local changes in the values of the biological requirement 

of dissolved oxygen in the studied stations during the study period. 

 

The lowest nitrite rate (1.3 μg / L) at the third station during the autumn 

2014 and the highest (4.4 μg / L) at the second station during the summer of 

the same year (Fig. 8). 

                                     
Figure 8: Seasonal and situational changes in active nitrate values in the studied 

stations during the study period. 

 

Figure 9 shows the seasonal and local changes of the active nitrate values 

in the study stations. The values ranged between the highest value of active 

nitrates (40.5 micrograms / L) at the second station during winter 2014 and 

the lowest value (14.5 μg / L) during summer in the station in the first year of 

the same year. 
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Figure 9: Seasonal and situational changes in active nitrate values in the studied 

stations during the study period. 

 

The highest effective phosphate level during the winter season was 1.75 

μg / L at the second and lowest station (0.8 μg / L) at the first plant during 

autumn 2014 (Figure 10).  

 

 
Figure 10: Seasonal and local changes of the effective phosphate values in the 

studied stations on the Euphrates River during the study period. 

 

The results of the statistical analysis showed a significant difference (p 

<0.05) of all environmental factors in the present study between the second 

station and the first and third stations. There was no difference between the 

first and third stations at the same level. 

Terms of the composition of the phytoplankton, the highest value of the 

species was 96 species belonging to (45) gens at the first station and the 

value of (70) species (37) in the second station affected (66%) in the first 

station and 60% in the second station, followed by the green algae, which 

represented the highest proportion of them (20%) in the third station and the 

lowest percentage (16%) in the second station, and then the green leafy algae 

were the highest proportion (20%) in the second station and The lowest 

percentage (10%) in the first and third stations and the rest of the algae 

species (Peru and Eupholines) was the lowest number of species as shown in 

Figure 11. 

Some species recorded species dominance in all studied plants such as 

Cymbella, Nitzschia and Navicula species, while the second station was 

dominated by species of other species, such as Oscillatoria and Cyclotella, 

and in some species, such as Oscillatoriaprolific Cyclotellameneghiniana; 

Naviculacryptocephala. 
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In calculating the similarity between the phytoplankton species of the 

study plants during the study periods, the Jacquard index found that the 

highest number of common species between the study stations was 56 

common species between the first and third stations and the lowest value of 

(36) common species between the second stations and third, depending on 

the number of common species identified in the study stations, the highest 

value of the similarities Jaguard is (50.90) between the first and third stations 

and the lowest value is (29.5) between the second and third stations Table 

(2).    

 
Figure 11: Percentages of the phytoplankton species identified in the study stations 

on the Euphrates River at the city of Suq al-Shuyukh. 

 
Table 1: Number of species and species of phytoplankton species in the studied 

stations in the Euphrates River 

St.3 St.2 St.1 Divisions          

                      

                  

Stations 

Genus 

number 

Species 

number 

Genus 

numbe

r 

Species 

number 

Genus 

number 

Species 

number 

6 9 8 14 7 9 Cyanophyceae 

10 16 9 11 13 19 Chlorophyceae 

2 3 2 3 1 2 
Euglenophycea

e 

2 2 0 0 2 3 Dinophyceae 

      

Bacillariophyce

ae 

3 6 4 9 4 6 Central
 

3 9 3 9 3 9 

Pennales 

(without raphe 

)
 

13 43 11 24 15 48 
Pennales  (with 

raphes) 

39 88 37 70 45 96 Total 
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Table2: Jaguard similarity coefficient values for phytoplankton species between 

study stations during 2014. 

 

 

 

 

 
Table 3: Types of phytoplankton diagnosed during the seasons of the study stations 

of 2014 in the waters of Euphrates River in the city of Suq al-Shuyukh, (  ) means the 

species exists (  ) means the species does not exist. 

 Statio (3) Station (2) Station (1)  

au
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m
n
 

 su
m

m
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 W
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r au
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m
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 su
m
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p

ri
n

g
 

 W
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tu

m

n
 

 su
m

m
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 S
p

ri
n

g
 

 W
in

te
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Phytoplankton 

 

            Cyanophyceae 

            Anabaena wisconsinense Prescott 

            Aphanocapsa elachista west& west. 

            Chroococcus disperses (keissl.) 

Lemmerman 

            Chroococcus pallidus Naegeli, 

            Gloeocapsa aeruginosa (Carmi.) 

Kuetzing 

            Gloeocapsa punctata Naegeli 

            Microcystis aeruginosa Kuetzing, 

            Nostoc arneum Agardh 

            Oscillatoria acutissima Kufferath 

            Oscillatoria angustissimaWest& West. 

            Oscillatoria limnetica Lemmermann 

            Oscillatoria tenuis   Agardh 

 

 

            

            Oscillatoria prolifica (Grev.)  Gomont, 

            PhormidiumautumnaleGomont 

            Spirulina laxaSmith. 

            Spirulina major Kuetzing, 

            Spirulina nordstedtiiGomont, 

            Chlorophyceae 

            Actinastrum Hantzschii Lagerheim, 

            Ankistrodesmusfalcatus (corda) Ralfs, 

            Ankistrodesmus fractus (West & West) 

Brunn-thaler 

            Carteriaklebsii (Dang.)  Dill, 

Coefficients ST.1 ST.2 ST.3 

ST.1 O 31.42 50.90 

ST.2 31.42 O 29.5 

ST.3 50.90 29.5 O 
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            Chlamydomonasangulosa Dill, 

            Chlamydomonaspolypyrenoideum Prescott, 

            Chlamydomonassnowii Printz, 

            Chlorella ellipsoidea Gerneck. 

            Chlorella vulgaris Beyerinck, 

            Chlorococcumhumicola (Naeg.)  Rabenhorst 

            Closteriopsislongissima Lemmermann. 

            Closteriopsislongissima Lemmermann. 

            Gloeocystis major   Gerneck, 

            Pediastrum duplex   Bohlin 

            Pediastrumaraneosum (Racib) G.M. Smith, 

            Pediastrumbiradiatum Meyen, 

            Scenedesmusarmatus Smith 

            Scenedesmusperforatus Lemmermann, 

            Scenedesmusquadricauda (Turp.)  Brebisson, 

            Scenedesmusquadricauda West & West 

            Scenedesmusquadricauda (Turp.)  Brebisson, 

            Spirogyra aequinoctialisWest 

            Spirogyra daedaleoides Czurda, 

            Tetraedroncruciatum Prescott, 

            Tetraedronenorme (Ralfs) Hansgirg, 

            Tetraedronmuticum  ( Reinsch)DeToni, 

            Tetraedrontrigonum (Reinsch) Tonia 

            Ulothrixaequalis Kuetzing, 

            Ulothrixcylindricum Prescott. 

            Ulothrixsubconstricta West, 

            Ulothrixsubtilissima Rabenhorst. 

            Dinophyceae 

            Glenodiniumborgei (Lemm.)   Schiller, 

            Glenodiniumpulvisculus (Ehrenb.)  Stein 

            Peridiniumcinctum (Meunier) Lindeman 

            Euglenophyceae 

            Euglena gracilisKlebs 

            Euglena sp. 

            Phacus pyrum (Ehrenb.) Stein 

            Phacus sp. 

            Bacillaroiphyceae 

            Centrales 
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            Cyclotellacomta (Ehr.)  Kutzing. 

            Cyclotellaglomerata Bachmaun. 

            CyclotellakutzingianaThwaites. 

            CyclotellameneghinianaKutzing. 

            Melosiradistans (Ehr.)  Kutzing 

            MelosirajurgensiiC.A.  Agardh 

            Melosiraroeseana Rabenh. 

            StephanodiscushantzschiiGrun. 

            Stephanodiscus sp. 

            ThalassiosiraweissflogiiGrun. 

            Pennales (without raphes) 

            Diatoma elongatum (Lyngb.)  Agardh. 

            Diatoma elongatum var. tenuis (Agardh) 

Kutzing. 

            Fragilaria brevistriata Grunow. 

            Fragilaria capucina Desmazieres. 

            Fragilaria crotonensis Kitton. 

            Fragilariaintermedia Grunow. 

            Synedra danica (Kutzing). Grun. 

            Synedra parasitica W. Smith 

            Synedra pulchella Kutzing. 

            Synedra rumpens Kutzing. 

            Synedra tabulate var. fasciculate (Kutz.)  

Grun. 

            Synedra ulna (Nitzsche) Eer. 

            Pennales (with raphes) 

            AchnanthesaffinisGrun.     

            Achnanthesbioreti Germain. 

            AchnanthesminutissimaKutzing 

            Achnanthessaxonica Krasske. 

            Amphiproraalata Kutzing. 

            Amphiproracostata Hust. 

            Anomoeoneissphaerophora (Eer.) pfitzer  

            Bacillariapaxillifer (Muller). Hendey 

            Caloneisalpestris (Grunow) Cleve. 

            Caloneisbacillum (Grun.) Mereschkowsky 

            Caloneisladogensis (Cleve) Hustedt. 

            Caloneispermagna (Bailey) Cleve. 

            Cocconeisdisculus Schumann. 

            Cocconeishustedtii Krasske. 

            Cocconeisplacentula Eer. 
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            Cymbellacesatii (Rabh.) Grun. 

            Cymbellacistula (Hemprick) Grunow. 

            CymbellacuspidataKutzing. 

            Cymbellacymbiformis (AgardhKutz.)  Van 

Heurck. 

            CymbelladelicatulaKutzing. 

            CymbellahelveticaKutzing. 

            CymbellaheteropleuraEer. 

            Cymbellaleptoceros (Eer.)  Grunow. 

            Cymbellanaviculiformis Auerswald. 

            Cymbellaparva (W. Smith) Cleve 

            Cymbellaturgida (Gregory) Cleve. 

            Diploneisinterrupta (Kutz.) Cleve. 

            Epithemiaturgida (Eer.) Kutzing. 

            Epithemiazebra var. porcellus (Kutz.)  

Grunow. 

            GomphonemaconstrictumEer. 

            Gomphonemagracile Eer. 

            GomphonemalanceolatumEer. 

            Gomphonemaparvulum (Kutz.)  Grunow 

            Gyrosigmaacuminatum (Kutz.) Rabh 

            GyrosigmapeisonisGrunow. 

            Gyrosigmaspencerii (W. Smith) Cleve  

            Naviculabacilloides Hustedt. 

            NaviculacariEer. 

            Naviculacincta (Eer) Kutzing. 

            NaviculacryptocephalaKutzing. 

            Naviculafragilarioides Krasske. 

            NaviculagottlandicaGrunow. 

            NaviculapseudohalophilaCholnoky 

            Navicularadiosa Kutzing. 

            Navicularhynchocephala Kutzing. 

            Naviculaspecula Cleve. 

            NitzchiaacicularisW. Smith. 

            Nitzchiadissipata (Kutz) Grunow. 

            NitzchiahungaricaGrunow. 

            NitzchialinearisW. Smith. 

            Nitzchialongissima.  (Brebisson) Ralfs. 

            NitzchiaobtusaW. Smith. 

            NitzchiaromanaGrunow. 

            Nitzchiatryblionella Hantzsch. 

            Nitzchiavermicularis (Kutz.)   Grunow. 

            StauroneisphenicenteronEer. 
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            Stauroneissalina W. Smith. 

            Stenopterobia intermedia Lewis  

            Surirella ovata   Kutzing. 

 

4 Discussions 
 

The showed local variation significant difference in values some 

environmental factors as to record the second station values high for 

turbidity, the biological requirement of dissolved oxygen and highest 

concentration(nitrite, nitrates and phosphates); values decreases of light 

permeability during the water and dissolved oxygen), compared to the first 

and third stations; This may be due to the density of the drainage channel of 

organic waste and organic waste to the river, which stimulates the activity of 

microorganisms analyzed on organic matter, and this is in line with [4]. 

The results of the present study indicate that there is a situational 

variation in the specific composition of phytoplankton in the number of 

species and the number of species [17]. This may be due to differences in 

some environmental conditions or effects between the studied stations. The 

results of the study showed the dominance of diatoms on the rest of the algae 

groups in the river water for all the studied stations. This result is in line with 

the findings of many previous studies in Iraqi waters [3], [2]. In the current 

study, diatomatous diets showed a predominance in the number and 

percentage of central diatoms [11]. The dominance of the central diatoms on 

the diatoms in the water indicates an existing disorder.  

Abdul [7] confirmed that the high percentage of diatoms the central 

correlates with poor water quality. The results of the study showed the 

presence of more than the central diatoms in the second station compared to 

the rest of the stations. The diatoms are dominated by green algae, greenish 

algae, followed by two types of elliptical and bipolar algae in the first and 

third plants, as shown in table (1). In the second station as shown in table (3) 

the two cultivars (greenish algae and green algae) are replaced by the 

dominant sequence of phytoplankton. Spatial distribution of phytoplankton 

depends on favourable conditions and abundance of nutrients [22]. The 

presence of greenish algae instead of green algae may indicate a type of 

severe pollution in the water of the station, Which confirms the existence of 

difficult environmental conditions not suitable for the life of living organisms 

in the aquatic environment due to lack of oxygen due to the conditions of 

food enrichment experienced in the region [4]. The dominance of some 

phytoplankton species and its abundance in all study stations was observed as 

adaptive to living in different environmental conditions and tolerable in 

polluted environments such as Nitzschia, Oscillatoria, Cymbella and 

Navicula. 
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The results of the present study showed a decrease in the number of 

species and an increase in the number of species in the second station. This 

may be due to significant quantities of sewage. The most important species 

that existed during the plant, such as Nitzschia and Oscillatoria, the presence 

of these two genera are evidence of organic pollution and nutrient abundance 

[4]. [10] have shown that the presence of certain species of algae depends on 

the nature of the aquatic environment and its nutrient content. Al-Sabunji [5] 

noted that the prevalence of species of the Nitzschia species indicates that the 

area is organically contaminated at a high rate. Trigueros [23] confirmed that 

cyclotella species predominate in organic pollution environments and under 

dietary enrichment conditions. The number of cyclotella meneghiniana in 

this station is also high and the number of species in this station may indicate 

that the area is organically contaminated. May indicate that they are 

organically contaminated [4]. The presence of some species indicates that the 

aquatic environment suffers from severe organic pollution [6], such as 

Navicula cryptocephala, and this is consistent with [4]. 

 

5 Conclusion 
       

The variability of the species of plant phytoplankton identified in the 

present study shows that the ratio between the first and second stations 

(31.42%), the first and third (50.90%) and the second and the third (29.5%). 

This confirms that the second station is polluted as pollution has reduced the 

quality index. Kochsich [15] states that diversity is directly proportional to 

the degree of water clarity that determines the amount of light that is applied 

to water and affects a cycle in the growth of algae. It is clear from this study 

that sewage waste has a significant effect on the growth of algae, thus 

reducing its diversity. We recommend further studies on the impact of 

untreated sewage waste on the river on the diversity of phytoplankton, which 

is the main source of life in the aquatic environment. 
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