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Abstract: Bioassays are critical for assessing water pollution and its risks to ecosystems. This study 

evaluated the pollution of the Euphrates River in Nasiriyah during winter and spring, focusing on 

three stations: Sharif (entrance to the city), post-thermal energy, and Sedinawiyah (sewage disposal). 

Chlorella vulgaris growth rates were analyzed in river water samples over 24, 48, and 96 hours. The 

highest growth rate deviation was observed at station 2 in spring (91.0%) and station 3 in winter 

(66.0%). Results indicated varying levels of water toxicity, ranging from acute to chronic, influenced 

by human activities and seasonal changes. These findings highlight the significant impact of 

pollution on the Euphrates River, emphasizing the need for continuous monitoring and mitigation 

strategies.  
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1. Introduction  

Studying water resources and knowing their qualitative characteristics is an 

important topic because of its direct connection to agricultural, industrial, 

population, and environmental uses and activities.  Water quality is affected by the 

sources of surface water recharge, the direction and movement of groundwater, and 

the nature of the water-bearing rock layer, as it is necessary to determine the 

suitability of water for domestic, agricultural and industrial uses [1].  The scarcity of 

water is negatively reflected in the increased focus on water quality, and as a result, 

the water problem has become a major concern.  For this reason, directives were 

made to study the toxicity of the water of the Euphrates River for the purpose of 

determining the direct effect of pollution on living organisms through the bioassay 

test, which has become commonly used recently because aquatic organisms are more 

sensitive to pollution and give a direct result of the interaction of organisms with the 

environmental state of the river and an indirect result of 
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pollution with chemicals is a problem.  Research Although effluent standards at 

present are based only on chemical and physical criteria, results obtained from 

monitoring effluents and receiving waters may indicate the validity of the inclusion 

of biological criteria.  Bioassays are essential in water pollution assessments because 

chemical and physical tests alone are not sufficient to evaluate   potential effects on 

aquatic organisms [2]. 

     Biological and chemical evidence is needed to effectively assess risks to 

ecosystems.  The ability to detect a compound does not guarantee predictability of 

biological effects, and failure to detect the released chemical does not prevent its 

effects.  Also, different types of aquatic organisms are not equally exposed to the 

same toxic substances [3]. 

      Natural and human inputs have clearly affected the qualitative changes of the 

Euphrates River in Iraq and the study area, negatively affecting agricultural and 

industrial development, drinking water, and the environment. Thus, the study will 

focus on the reality of the extent of the toxic impact of these changes to achieve the 

requirements of environmental development in the region.  Water pollution is one 

of the biggest challenges facing humanity, because it enters all areas of life and is 

indispensable in drinking, industry and agriculture. Water is exposed to pollution 

from several sources that affect its physical, chemical and biological properties, and 

water pollution leads to an imbalance. 

     The environment is harmful to the life of living organisms, as the basic 

component of the environment is water [4]. 

     Many international conferences aim to develop successful solutions by uniting 

the world’s efforts towards this problem, and defining environmental standards that 

are not permitted to be exceeded. A number of scientists have agreed to define water 

pollution as the addition of materials or energy from humans to the aquatic 

environment sufficient to cause Harm to human health, living resources, or 

environmental systems, or interference between the legitimate uses of the 

environment, including aspects of rest and recreation, as this definition is broad and 

comprehensive, confirming that humans are an essential element in environmental 

pollution [5]. 

      There are many solutions to reduce water pollution, which affects the various 

organisms that live in the environment, including monitoring closed water bodies 

such as lakes and rivers and preserving them to prevent the arrival of water 

pollution. Water pollution is a growing global crisis that directly affects health, 

economic development and food security.  Although other human activities such as 

human settlements, urbanization and industry are major contributing factors, 

agriculture has become the dominant source of pollution in many countries and 

deteriorating water quality poses a major threat to food safety and food security. 
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      In a study of the Euphrates River within the city of Ramadi and Lake 

Habbaniyah, it was found that the values of electrical conductivity and the 

concentration of chloride, sodium, and sulfate ions were higher compared to the 

concentrations of calcium, magnesium, and potassium, while the concentration of 

phosphate, aluminum, and nitrate ions in the river water was within standard limits 

[6]. A study of the Euphrates River showed that  From the Syrian city of Dur al-Zour 

to the city of al-Baghdadi in the Iraqi Anbar city, the concentration of trace heavy 

metals in the water of the Euphrates River was within permissible limits, with the 

exception of aluminum, mercury, and lead. The study also showed that  the physical 

and chemical specifications of the water of the Euphrates River fall within the 

permissible limits internationally and locally, with the exception of aluminum and 

nitrite, which exceed the permissible limits [7]. 

     The Euphrates River can hardly breathe due to the many pollutants thrown into 

it, which has led to high levels of water pollution from one region to another, 

especially since the most prominent of these pollutants is sewage [8]. 

     The cause of the pollution is due to the lack of water releases and the continuation 

of government departments in throwing their waste into the river. The most 

prominent government departments that caused the increase in pollution of the 

Euphrates River in the governorate is the Dhi-Qar Sewerage Department, which is 

still throwing its sewage waste into the Euphrates River, and thus it must be 

operated.  Special pumps for treating water going to the Euphrates River, although 

changing the route of sewage pipes going to the Euphrates River towards the general 

downstream river does not cost as much as the damage caused by pollutants [9]. 

     In recent years, changes have occurred in the waters of the Euphrates River, 

especially in southern Iraq. As a result of the drought, environmental pollution is 

expected to increase in this important body of water [10]. 

    The study aimed to evaluate the toxicity of Euphrates River water using a bioassay 

method using the unicellular alga Chlorella vulgaris.

   

2. Materials and Methods:  

      The current study was conducted within the Nasiriyah city, where samples were 

collected from two stations on the Euphrates River in both seasons Winter and Spring 2024, 

and a toxicity degree ( acute and chronic) was conducted on the same day as the samples 

were taken (intial time), then calculating algae Chlorella vulgaris growth deviation 

coefficient percentage.   

     Samples were taken from the following stations: 

The first station: Al-Sharif area, entrance to the Euphrates River, Nasiriyah City. 

The second station: a thermal energy station in Nasiriyah City. 
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      Samples were taken from the above-mentioned stations to the laboratory of the Life 

Sciences Department/College of Science. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The method of work : 

     Water samples were taken using bottles that were washed several times with distilled 

water to ensure that no chemical contamination occurred from the bottles. 

      The samples were transferred to the Advanced Environmental Laboratory in the 

Department of Biology / College of Science, and a toxicity test was conducted using a 

bioassay method  , where the number of algae cells Chlorella vulgaris was calculated in in 

the intial time and after (24,48,96) hours for the purpose of calculating the growth rate and 

growth deviation coefficient. The bioassay was performed according to the  (R 52.24.808-

2014). 

 

 

3. Results and Discussion  

The results of the current study in the Winter season did not record a noticeable 

decrease in the growth rates of Chlorella vulgaris  during the test period [11]. The highest 

growth rate was recorded at St.2 after 24 hours, while the lowest value for the growth rate 

was recorded at St. 2 also after 96 hours.  Then, the percentages of the growth deviation 

coefficients  more than 25% of the alga Chlorella vulgaris were not recorded out of control 

in the Winter season, and the highest values were recorded at St.1 after 24 hours. The 

percentages of the deviation coefficients were low at stations 1 and 2 in this season, and no 

toxicity was recorded during 24, 48 hours and  96 hours [12].  The electrical power station 

had small deviations in the Winter season, which may be attributed to suitable climatic 

conditions in this season with the hot water discharged from the station as a result of 

thermal mixing. 

 

 

 

 

 

Figure 1. A Map showing the study stations on the Euphrates River. 
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     In the Spring, the growth rates of Chlorella vulgaris were different and higher than 

in the Winter, where the highest growth rate was recorded in stations 1 and 2 after 24 

hours.  Algae growth flourishes in the Spring and Autumn months due to the favorable 

climate conditions for the growth of phytoplankton [13]. 

    The percentage of growth deviations of Chlorella vulgaris from the control was 

recorded in the Spring, toxicity (percentage of growth deviations more than 25%) was 

recorded at all stations, with a stimulant effect, as the highest deviation coefficient for the 

growth rate was at st. 2 after 72 hours. This toxic effect may be attributed to accumulated 

as a result of  the environmental conditions suitable for algae bloom in this season [14]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Algae are considered sensitive organisms to chemical and thermal pollution and 

have been widely used as a biological indicator [15]. Their flowering is linked to the 

presence of nutrients and appropriate environmental conditions. This is why the decrease 

Figure 2. Percentage coefficient of deviation of the growth rate of Chlorella 

vulgaris  at the study stations for the Winter 2024. 

Figure 3. Percentages of coefficients of deviation of growth rate of the 

alga Chlorella vulgaris at the study stations for the Spring  2024 
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in growth rates of Chlorella vulgaris is attributed.  Also, the environmental conditions of 

Winter and thermal pollution in st.2 may have led to thermal mixing of water in this station 

[16]. 

     Pollution resulting from water releases and thermal pollution from the electric 

power station in the river without treatment causes deterioration of the environmental 

condition of the river [17]. 

 

 

4. Conclusion  

Bioassays are essential in water pollution assessments because chemical and 

physical tests alone are not sufficient to evaluate potential effects on aquatic organisms.  

Biological and chemical evidence is needed to effectively assess risks to ecosystems.  The 

current study, using bioassay, showed that the water of the Euphrates River was acutely 

toxic in the thermal power station in Al-Rabi’, while the water was toxic in both types 

(acute and cumulative) with a stimulant effect as a result of the river water being polluted 

in this season with nutrients such as phosphates and nitrates.  The water of the Euphrates 

River is subject to the polluting effects of human activities and seasonal changes in the 

study area.  
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