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 المار عند محافظة واسط/العراقنهر دجمة لسدة الكوت عمى خواص التأثيرات البيئية 
 حسين عبد المنعم داود8       مهند رمزي نشأـت     1مهران محسن راضي        

             
 جامعة بغداد -كمية التربية لمعموم الصرفة )أبن الهيثم( 

والتكنولوجيا ص. ب وزارة العموم  -والبايولوجيةمركز الثروة الحيوانية والسمكية, دائرة البحوث الزراعية  1
 بغداد. 567

 جامعة بغداد -كمية التربية لمعموم الصرفة )أبن الهيثم(  2

 

 المستخلص:

دسصد انًعاٌٍش انفٍزٌائٍح وانكًٍٍائٍح نًٍاِ َهش دجهح ضًٍ يذٌُح انكىخ وذى نغشض رنك أخرٍاس خًش يحطاخ. 

. أظهشخ قٍى  8112انثاًَ ونغاٌح كاَىٌ الاولأجشٌد انًُزجح نًحطاخ انذساصح شهشٌاً خلال انفرشج يٍ شهش كاَىٌ 

وحذج انكذسج َقثانٍٍ, أيا اَخفاض انعكىسج نًٍاِ َهش دجهح عُذ انضذج كاٌ  82انعكىسج أسذفاعاً فً انصٍف أر ذشاوح يعذنها 

جٍذج أر وصم أسذفاع  احذ انُرائج الاٌجاتٍح نرأثٍش انضذج فً َهش دجهح وانًىاد انعانقح انكهٍح. أٌ يٍاِ انُهش عزتح وراخ ذهىٌح

يهغى ̸ نرش, كاَد قٍى انًرطهة انحٍىي  878.42يهغى ̸ نرش ونىحظد حانح أشثاع وصهد انى  81.2الأوكضجٍٍ انًزاب انى 

نلاوكضجٍٍ يرزتزتح, َرائج الاس انهٍذسوجًٍُ كاَد ذًٍم انى انقاعذٌح انخفٍفح. وأظهشخ َرائج انعضشج انكهٍح اسذفاعاً نرصم 

نرش وكاٌ عُصشي انكانضٍىو وانًغٍُضٍىو هًا انًضثثاٌ نهعضشج وكاَد انقاعذٌح أغهثها ذعىد نىجىد أٌىَاخ  يهغى ̸  838انى 

يهغى ̸ نرش, أيا انُرشاخ  1.17يهغى ̸ نرش , ووصهد انفىصفاخ انى  821انكاستىَاخ وانثٍكاستىَاخ, وأسذفعد انكثشٌراخ انى 

 يهغى ̸ نرش. 1.82 -1.18فرشاوحد ذشاكٍزها تٍٍ 

 

 : َهش دجهح , صذج انكىخ, انًعاٌٍش انفٍزٌائٍح وانكًٍٍائٍح. كلمات مفتاحية

 

Abstract 
       The physical and chemical parameters of Tigris River water at AL- Kut City have 

been investigated. Five stations at the river were chosen to perform the study.  Monthly 

samples from all stations were collected during the period from January - December 2015. 
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The result of turbidity values showed height in summer reached to 68 NTU, The decrease of 

turbidity and the total suspended solids was one of the positive results to the effect of AL-Kut 

Dam on the Tigris River after the dam. The river water was fresh with a good aerated water 

with height of the dissolved oxygen value has been reached to 81. 2 mg/L. Over saturated 

Oxygen condition was noticed 878.42  mg/L but the biological demand of oxygen with 

variation in some values. The result of hydrogen ion concentration values on the weak 

alkaline side. The Higher values of total hardness were recorded 838mg/L, also the Calcium 

and magnesium were the main cause of hardness. The most alkaline was caused by carbonate 

and bicarbonate ions the sulphates were increased to 821 mg/L. The phosphate of the surface 

water in concentration from 0.12- 1.65 mg/L. 

 

Keywords:   Tigris River, Al- Kut Dam, Physical and Chemical. 

 

Introduction 

         Water resources play an essential 

role for the life of living organisms 

including human, and are represented one 

of the most important abiotic factor of the 

environment. Water is essential element for 

industry, and agriculture activities of the 

human (1). Reviewed of the previous 

studies delt with the physic- chemical 

parameters of the Tigris river and their 

tributaries and streams at AL-Kut city 

including  Abboud study(2), which gave an 

idea about the size of pollutions in the river 

, Al-kuraishi(3)who give some 

information's about the physical and 

chemical characteristics of Tigris river 

water AL-Kut Dam, Darweesh(4) on Al- 

Mazak river south west of AL-Kut city, Al-

Dabi(5) on Al-Battar river North of Al-Kut 

city, and Muhamed(6) study on the 

physical and chemical characteristics of 

Tigris river water AL-Kut Dam, All the 

above studies delt with the physical and 

chemical parameters of Tigris river water, 

and did not give any idea about the effect 

of  AL-Kut Dam on the environment 

characteristics  of Tigris river water with 

the exception of the study done by Al-

kuraishi(3). 

       One of the major drawback for the 

present investigation is the almost lack 

information's about the effect of AL-Kut 

Dam on the water quality and the 

environmental characteristics of Tigris 

river within Wassit Province     

 Material and Methods  

      AL-Kut Dam situated at AL-Kut 

city within Wassit Province, the Dam 

established in the year 1939 for storage of 

water and increase the water level of Tigris 

river and to supply AL-Garraf, AL-Dijelah, 

AL-Dalmaj and AL- Mazak  canals for the 

irrigation purpose north of AL-Kut city(7). 

       The present study conducted at 

Tigris river within AL-Kut city Mid of 

Iraq.During the period from January – 

December 2015. Five stations were 

selected at Tigris river to perform the 

present study (figure 1). 

      Station (1) located before AL-Kut 

Dam about 4Km at the point of Tigris river 

entrance to Al-Kut city, the river at this 

region is 150 m width and 2.5m depth. The 

water at this at this station is fast. The 

station (2) located near the Dam about 

100m and the river width is 500m with 5m 

depth, and river characterized by slow 
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current. Station (3) located at lower 

reaches of the Dam in about 1.5 Km, the 

width of the river of this station is 540m 

with 1.80m depth and the river 

characterized by the presences of green 

algae, station (4) in located about 3.5m 

depth faraway from station (3) the river 

width at this station is 474m with 1.30m 

depth, and the river characterized by the 

present Phragmites australis and Typha 

domengnsis. Station (5) is located about 

5Km faraway from station (4), the river at 

this station is 358m width with 2.30m 

depth and characterized by the stony edge, 

high level of water and presence of algae. 

        Samples were collected at both 

sides of the river and from the surface of 

water (about 30 Cm deep) several 

measurement were recorded the field and 

in the laboratory which included air and 

water temperature, PH, electric 

conductivity, Total hardness, dissolved 

materials, salinity, dissolved O2, BOD5, 

AL-Kalinity, Calcium, Magnesium, 

phosphate, sulphat, Total Solid Suspended 

(TSS), bicarbonate, data were 

analysced(8,9,10,11,12,13).using statistical 

analysis system (SAS)(14). 

Result and discussion  

         Table (1) revealed the means, 

ranges and standard deviation of the values 

of physical and chemical parameters of 

Tigris river at the five stations at Tigris 

river. 

        Results of the study revealed that 

there are clear differences in air 

temperature during the period of study 

(Table 1& figure 2). The results of 

statistical analysis showed some 

differences between the different stations 

(p≤1.12) which related to the time of 

temperature measurement, the results agree 

with the previous study in different Iraqi 

inland water bodies (3,15,16). 

        Water temperature in station (1) 

above the location of the Dam was 8.5°C 

as a lowest value during January 2015 

while the highest value recorded was 29°C 

during September 2015. In station (2) at 

the Dam Lake the temperature was 9°C 

during January and February 2015, as a 

lowest value while the highest value 

29.8°C recorded during July 2015. On the 

other hand stations at the lower reaches 

(stations 3,4,5) the lowest value was 10°C 

during January 2015 and the highest was 

31.5°C during July 2015(station 5).Results 

of statistical analysis showed no 

differences in different station (p≤1.12). 

The changes in water temperature between 

stations above the Dam (station 1&2) and 

the stations of lower reaches (stations 

3,4,5), is related to the thermal 

stratification , or due to the time of 

sampling (17). 

        Electric conductivity values also 

showed some differences in different 

station they were 1330 µS/cm with 0.85‰ 

salinity value during July 2015 as a highest 

value and 750µS/cm with 0.48‰ salinity 

value during January 2015 at station (1), 

while the highest value for electric 

conductivity was 1160 µS/cm with 0.74‰ 

salinity value during February 2015 at 

station (2). While the values at stations 

(3,4,5) was 1380 µS/cm with 0.88‰ 

salinity value during August 2015 at 

station(4),and the lowest value was 770 

µS/cm with salinity value of 0.49‰ during 

March 2015 at station (5). 

          The values of total dissolved 

solid material (TDS) of Tigris river in 

different stations and months at upper of 

lower reaches of AL-Kut Dam was 0.66 



Wasit Journal for Science & Medicine                         2018: 11(1): (82-98 ) 
 

22 
 

g/L as a highest value during July and the 

lowest value 0.25 g/L during December at 

station (1), while the value of (TDS) at 

station (2) were 0.73 g/L during June as a 

highest value and 0.53 g/L during January 

as a lowest value. The station (3,4,5) 

recorded the highest value of 0.69 g/L 

during Augusts at station (4) and the 

lowest value was 0.26 g/L during 

December at station (5).  The results of the 

present study showed no signification 

differences (p≤1.12) in different stations 

for electric conductivity, salinity and 

(TDS). 

          On the other hand results of the 

present study for electric conductivity, 

salinity and (TDS) revealed some changes 

related with the station (2) the values were 

1.03‰, 1610 µS/cm and 0.73 g/L 

respectively. The increasing of the values 

is probably related with the decreasing in 

water level at summer months (16, 18). 

          Results of the present study 

showed that there are no differences in the 

values of pH  (p≤1.12). This is probably 

due to the quality of water of Tigris river 

which is rich with carbonate and 

bicarbonate ions (19). 

         The present study recorded the 

highest value of dissolved oxygen and 

percentage of saturation oxygen for the tow 

station above the Dam were 12.1 mg/L 

with percentage of saturation of 12..81% 

during October 2015 and the lowest were 

8.8 mg/L with percentage of saturation 

of 4..12  % during July 2015 at station (1). 

While in station (2) the values 17.4 mg/L 

and 123.81%  during September 2015 as a 

highest(DO) and percentage of saturation 

respectively and 6 mg/L and 44..8  % as a 

lowest values of (DO) and percentage of 

saturation during Augusts 2015 at the same 

station. On the other hand the lower Dam 

stations the highest value of (DO) 81.2 

mg/L during December and the highest 

percentage of saturation 878.42% during 

September 2015. The statistical analysis 

showed no signification differences 

between the different stations (p≤1.12). 

        The changes in (DO) value in the 

different stations are probably due to the 

effect of the dead algae and the amount of 

organic materials in the bottom which 

consume the (DO) in addition to the high 

concentration of ions in water (20). 

         The present study recorded 

highest value for (BOD5) for the upper 

Dam stations which was 5 mg/L during 

June and August and the lowest value was 

1.4 mg/L during January at station (1), 

while the highest value was 8 mg/L during 

August at station (2) and the lowest value 

was 1.2 mg/L during February 2015 at 

station (2). The stations at the lower Dam 

(stations 3,4,5) recorded 4.2 mg/L during 

July at station (3) as a highest value and 

the lowest value was 1.7 mg/L which was 

recorded during September 2015 at station 

(4). The statistical analysis showed no 

signification differences (p≤1.12) between 

the different stations.  

        The results revealed some 

changes related with the sites. The highest 

value of (BOD5) recorded during July 2015 

at station (3) after the Dam, which 

probably due to discharge deep water from 

the Dam reservoir which is rich with 

organic materials that consume the (DO) 

leading to increase (BOD5), while the 

value was low at the other stations which 

are mostly far away from the pollution 

sources caused by output of the sewage 

and the increasing in water level which in 
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responsible for decreasing the organic 

contents of the water(21) 

         The values of turbidity for Tigris 

river samples from upper Dam stations 

(stations 1and2) were 43.22 NTU during 

August 2015 as a highest value and 13.48 

NTU during January 2015 at station (1), 

while the value reach to 31 NTU during 

August at station (2) as a highest value and 

10.43 NTU  during February 2015  at the 

same station. The stations at lower reaches 

of the Dam (station 3,4,5) represented by 

82 NTU during July at station (5) as a 

highest value and 11.21 NTU during 

December at station (4) as a lowest value.  

The statistical analysis of the data revealed 

that there are no signification differences 

(p≤1.12) in different stations. The 

decreasing in the level of turbidity is 

probably due to the fact that there is no fast 

current in the water. This result agrees with 

previous study (22). 

          The values of total solid 

Suspended (TSS) in the two stations before 

the Dam were 65 mg/L during August at 

station (1) as a highest value and 2 mg/L 

during December and January at the same 

station as a lowest value. The highest value 

in station (2) 8. mg/L during July and the 

lowest value was 1 mg/L during January. 

On the other hand the highest value 

recorded in the station after the Dam 

(station 3,4,5) was 22 mg/L during August 

at station (4) and the lowest value was 8 

mg/L during December, January and 

February at station (4 and 5). Statistical 

analysis of the data revealed some 

differences between the stations, the 

differences probably related with the slow 

current of water, which lead to increase the 

turbidity and increase in the biomass of 

phytoplankton (23). 

            The values of total Alkalinity 

at the station above of the Dam range 

between 148 mg/L during August at station 

(1), and 181 mg/L   during April at the 

same station, while the values at station (2) 

range between 143 mg/L during February 

as a lowest value and 831 mg/L during July 

as a highest value. The station (station 

3,4,5) at the lower reaches of the Dam 

reach to 122 mg/L during August at station 

(3) and 112 mg/L during December at 

station (4). The statistical analysis revealed 

no signification differences between the 

different stations (p≤1.12). 

            The bicarbonate value 

recorded during the present study at the 

station upper the Dam between 1.4 mg/L 

as a highest value during June and 111 

mg/L during February at station (1), while 

the values at station (2) range between 150 

mg/L as a lowest value during February 

and 220 mg/L as a highest value. The other 

station (3,4,5) at the lower reach of the 

Dam recorded 1.4 mg/L as a highest value 

during August at station (3) and 171 mg/L 

as a lowest value during December at 

station (5). The statistical analysis showed 

no signification differences (p≤1.12) of 

bicarbonate value between the different 

stations. 

           The increase and decrease of 

total Alkalinity values during certain 

months related with the change in turbidity 

and water level as the output of water 

reached to the lowest value (118.18 m
3
/s ). 

The seasonal changes of total al-kalinity 

and bicarbonate at station (2) recorded a 

highest value comparison with the other 

stations as a result of Dam effect to 

increase the total Alkalinity as a result of 

water storage process which use as trap for 

salts in addition to the effect of carbon 

dioxide in total al-kalinity increase due to 
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the respiration and low biomass of plants 

that consume carbon dioxide and increase 

the value of al-kalinity and bicarbonate 

(24). 

            The value of total hardness in 

the station upper the lake (station 1 and 2) 

range between 312 mg/L during August at 

station (1) and 221 mg/L during January at 

the same station, while in station (2) the 

value range between 312 mg/L during July 

and 838 mg/L during February. In the other 

three stations (3,4,5) the values range 

between 318 mg/L during August at station 

(4) and 221 mg/L during February at 

station (5). Statistical analysis revealed no 

differences (p≤1.12) between the different 

stations. The differences in the values 

probably related to the rainfall and 

evaporation (7). 

           Results of the present study 

declare Clare differences in calcium values 

in Tigris river water for the station upper 

and lower of the Dam. In the upper Dam 

stations the values of calcium ions ranged 

between 21.1. mg/L during October at 

station (1) and 142.37 mg/L during May at 

the same station, while the values at station 

(2) ranged between 118.83 mg/L during 

October 1.8.32 mg/L during January. On 

the other hand the values at the other three 

stations (3,4,5) were ranged between .8.12 

mg/L during October at station(3) and 122 

mg/L during May at the same station. 

           The values of Magnesium ions 

revealed clear differences is station 1 and 2 

and they were ranged between 3.18 mg/L 

during August of station (2) and 38..2 

mg/L during February at the same station 

while at station (2) the values ranged 

between 3.82 mg/L during June and 8..22 

mg/L during February. The values of 

Magnesium ions in the other three stations 

(3,4,5) were ranged between 7.8 mg/L 

during August at station(3) and 21.13 mg/L 

 during December.  Statistical analysis 

showed no signification between the 

different stations (p≤1.12) . 

       Comparison the results of high 

total hardness revealed that the river water 

is highly intractable which agree with 

several previous study in in Iraq. Water 

bodies due to the presence of calcium and 

Magnesium ions  (25). 

         The present study recorded the 

highest value of sulphate which reach to 

821 mg/L during February and the lowest 

value was 23 mg/L during July at station 

(1), while the values at station (2) were 

ranged between 121 mg/L during 

November and  January  a highest value 

and 82 mg/L during June as a lowest value. 

The stations (3,4,5) recorded 818 mg/L as 

a highest value, at station(3) during 

December and the was 41 mg/L at station 

(4 and 5) during July and August 

respectively. The statistical analysis 

revealed no differences between the 

different stations (p≤1.12). The high value 

of sulphate at the at the Dam agree with 

similar studies as a results water immure in 

Dam lake (26, 27). 

         Results of the present study 

recorded highest value for nitrate at station 

(1) and (2) which reach to 2.12 mg/L at 

station (1) during December and the lowest 

value was 1.87 mg/L during June, while 

the lowest value in station (2) was 0.57 

mg/L during July and the highest was 3.18 

mg/L during March. In station (1),(2) and 

(3) the highest value was 1.82 mg/L during 

March at station (3) and the lowest was 

during June at station (4). 

         The highest level of nitrate 

recorded during winter and spring months 
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which is due to the suitable water 

temperature and availability of the oxygen 

and low level of water during three months 

and at these condition bacteria in water 

change the nitrate to nitrite (28). The 

results of the present study agree with the 

study of (29, 30). 

           The value phosphate recorded 

during the present study was 1.18 mg/L 

during March at station (1) as a lowest 

value while the highest value recorded was 

1.12 mg/L during August at the same 

station. In station (2) the lowest value was 

1.11 mg/L and the lowest value 1.12 mg/L 

during August. The other three stations 

(3),(4) and (5) recorded lowest value of 

1.18 mg/L during March at station (4) and 

the highest was 1.1. mg/L during July at 

the same station. Statistical analysis 

revealed no signification between the 

different stations (p≤1.12) .The differences 

of stations location is responsible for the 

change in the value of phosphate due to the 

effects of several factors such as decrease 

the penetration of light and decrease the 

temperature in addition to increase the 

storage period which lead to precipitate the 

phosphate in the base of lack(31). At 

station (3) high value of phosphate was 

recorded due to the using  of phosphate 

fertilizer in agricultural area near the 

location of station (3), this result agree 

with the data recorded by (32) 

Table (1): Mean, range and standard deviation of the value of physical and 

chemical parameters of water in Tigris river before and after AL-Kut Dam 

during the period from January to December 2015. 

Parameters Stations 

Station 1 Station 2 Station 3 Station 4 Station5 

Air Temp. 
o
C 10-33 

22.25± 8.08 

A 

10-34.5 

23.32.32± 8.54 

A 

12.2-38 

24.95± 8.35 

A 

12-31 

23.39± 6.80 

A 

12-40 

27± 8.78 

A 

Water Temp. 
o
C 

 

8.5-29 

20.53± 7.88 

A 

9-29.8 

20.79± 7.84 

A 

11-30.6 

21.93± 6.87 

A 

10- 29 

21.59± 6.57 

A 

10.5-31.5 

22.30± 7.21 

A 

EC µS/cm 750-1330 

1067.5±204.67 

A 

1181-1811 

1828.5± 125.34 

B 

448-1331 

1113.91± 194.25 

A 

421-1320 

1100 ± 204.36 

A 

740-1340 

1129± 215.65 

A 

Salinity (‰) 

 

0.48-0.82 

0.62± 0.18 

A 

0.74-1.03 

0.80± 0.07 

B 

0.49-0.85 

0.71± 0.12 

A 

0.49-0.88 

0.70± 0.12 

A 

0.49-0.87 

0.72± 0.13 

A 

TDS(g/L) 0.25-0.88 

0.52± 0.12 

A 

0.53-0.73 

0.60± 0. 05 

B 

0.38-0.69 

0.54± 0.10 

A  

0.32-0.67 

0.51± 0.11 

A  

 

0.26-0.68 

0.51± 0.14 

A 

pH 7.4-7.7 

7.51± 0.09 

A 

 

7.2-7.8 

7.55± 0.16 

A 

7.4-7.8 

7.56± 0.12 

A 

7.2-7.7 

7.42± 0.14 

A 

7.3-7.9 

7.58± 0.18 

A 

DO (mg/L) 

 

6.2-15.1 

9.53±2.69 

A 

6-17.4 

11.68± 3.53 

A 

7.5-20.5 

11.94± 4.09 

A 

8-17.3 

9.05± 3.45 

A 

7.2-17.2 

10± 2.83 

A 

Saturated 

Oxygen 

  (%) 

79.08-159.61 

103.33± 24.26 

A 

77.92-183.61 

128.58± 37.66 

A 

99.07-246.75 

135.25± 47.21 

A 

66.07-186.62 

100.34± 31.92 

A 

88.65-185.54 

113.149± 28.56 

A 
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BOD5 (mg/L) 

 

 

1.4-2 

3.31± 1.88 

A 

0.8-6 

3.90± 1.50 

A 

0.9-7.5 

3. 6± 2.11 

A 

1.7-2.2 

3.60± 1.71 

A 

2.5-6.7 

4.7± 1.59 

A 

Turbidity NTU 

 

13.48-73.88 

31.38 ± 10.46 

A 

10.43-31.38 

22.53 ±5.91  

B 

 

18.69-60 

35.47± 15.08 

A 

 

11.81-65 

30.33 ± 17.41 

A 

 

17.19-68 

 32.44 ± 14.05  

A 

 

TSS(mg/L) 2-65 

22.19± 20.66 

A 

1-29 

8.96±8.16 

A  

3-36  

13.83±10.70 

A 

 

2-88 

24.42± 16.08 

A 

2-51 

14.12±11.41 

A 

T. Alkalinity 

(mg/L) 

 

181-148 

172.2± 18.69 

A 

143-230 

171.58± 23.25 

A 

138-185 

166.5± 15.23 

A 

115-183 

153 ± 20.66 

A 

140-180 

162.83± 11.88 

A 

Bicarbonate 

(mg/L) 

110-1.4 

154.5± 29.32 

A 

150-220 

181.66± 20.95 

A 

145-197 

175.16± 17.38 

A 

144-193 

169.83± 17.17 

A 

140-190 

171.75± 16.05 

A 

Total Hardness 

as 

(mgCaCo3/L) 

308-550 

468.91± 80.82 

A 

380-636 

488.83± 86.50 

A 

340- 568 

475± 80.94 

A 

316-576 

474.66± 92.50 

A 

332-580 

470.33± 86.60 

A 

Ca
+2 

(mg/L) 21.19- 178.34 

148.34±27.60 

A 

116.23-192.38 

154.61± 24.44 

A 

92.18-185 

146.65± 25.58 

A 

100.2-180.36 

147.61± 23.90 

A 

96.02-184.36 

151.98± 25.50 

A 

Mg
+2 

(mg/L) 3.02-36.95 

23.55± 12.12 

A 

3.68-69.58 

24.94± 18.91 

A 

4.2-45.66 

27.92± 14 74 

A 

4.87-51.13 

26.81± 14.30 

A 

4.68-45.66 

22.03 ± 14.86 

A 

Sulfate SO4
+4

  

(mg/L) 

23-220 

13..33± 83.83 

A 

65-121 

112.18± 33.78 

A 

84-202 

129.91±38.58 

A 

70-190 

111± 36.22 

A 

70-180 

124.58± 35.51 

A 

Nitrate- Nitrogen 

( mgNO3- N/L) 

0.87-8.18 

1.14± 0.21 

A 

0.24-3.18 

1.50± 0.74 

A 

0.55-1.65 

1.12±0.33 

A 

0.12-1.56 

0.90± 0.42 

A 

0.17-1.63 

0.98± 0.48 

A 

Phosphate PO4
-2 

(mg/L) 

0.02-0.08 

0.04± 0.01 

A 

0.01-0.05 

0.03± 0.009 

A 

0.03-0.07 

0.04± 0.01 

A 

0.02-0.09 

0.04± 0.01 

A 

  

0.02-0.09 

0.04- 0.01 

A 

O.M. 

Sediment 

organic Matter 

0.6-8.3 

1.27±0.76 

AB 

1.5-3.1 

2.15± 0.68 

A 

 

1.2-2 

1.5± 0.35 

B 

 

1.1- 1.9 

1.4± 0.35 

B 

0.7-2.2 

1.3± 0.66 

AB 
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Figure (1): Sites of study (S1-S2) within Al-kut sity 
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Figure (2): Seasonal changes of some physical and chemical parameters of study 

stations during the period January- December 2015. 
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