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Lake Idku suffers from pollution from different sources; either agricultural 

or municipal wastes. It faces tremendous ecological stresses due to the 

environmental changes and threats originated from discharges of drains. So, 

the aim of the present study is to assess its pollution status according to the 

phytoplankton species distribution and water quality index. Eight water 

samples were collected from the lake, preserved and analyzed. The highest 

total count of phytoplankton was 1,865,000 unit L
-1

 is at station 4 (at the 

southern part of the lake), while the lowest was in front of El-Boughaz. 

Phytoplankton species were belonging to four divisions namely; 

Euglenophyceae, Chlorophyceae, Bacillariophyceae and Cyanophyceae. 

The most abundant genera located at the highly polluted zones 

were Euglena spp. and Phacus spp.; at stations 4 and 7 (in front of El-

Khairy drain); this is mainly due to drain wastes. Scenedesmus spp. 

(Chlorophytes), Cyctotella spp. and Nitzchia spp. (Bacillariophyceae), 

  Microcystis spp. and Chroococcus spp. were the most dominant at these 

stations, which are characterized by high levels of pollution. Members of 

euglenoids (Phacus spp. and Euglena spp.) were the most indicators to the 

pollution especially at stations 4 and 7 nearby drains, where they 

represented the main components of the total count of phytoplankton and 

characterized by high levels of ammonia and organic carbon. This was 

confirmed from the correlation matrix between phytoplankton with 

phosphate and ammonia. The national sanitation foundation water quality 

index (NSF-WQI) gives an indication to medium water quality status in lake 

Idku and refers to low value nearby El-Khairy drain that needs more 

treatment before discharging into the lake. 

 

INTRODUCTION  

 

In aquatic ecosystems, the phytoplankton population has been long used in the 

ecological evaluation as bio-indicator based on the distribution and occurrence of 

species at the different stations along the lake area. It used as indicators to water 

pollution (Brettum and Adersen, 2005). In addition to the phytoplankton have a short 

life span and respond quickly to the environmental changes (Zebek, 2004), therefore it 

may be useful indicator to determine the water quality and provide early warning 

signs of water deterioration conditions (Ingole et al., 2010). El-Alfy et al. (2019) 

stated that Egypt faces a rapidly increasing deterioration of its surface water owing to 

the discharges of contaminated effluents. Also different anthropogenic activities   
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distributed   along   the coastline  effect  on  the  marine environment (El-Amier et al., 

2018). Idku lake represent an open ecosystem, thus physical, chemical and biological 

condition in addition to the wind action depend on the drainage water which being 

discharged (Samaan, 1974) 

Many researchers reported several studies on phytoplankton distribution in fresh 

water lakes as Zaghloul and Hussien (2000) who studied phytoplankton community in 

Lake Idku and effect of pollution; Sarwar, 1996; Tiwari and Chauhau, 2006; Somani 

et al. 2007; Chaudhary and Pillai, 2009; Maske et al. 2010 and Singh and Balasingh, 

2011. Further studies reported the distribution of phytoplankton species with respect 

to the degree of water pollution like (Chattopadhyay and Banerjee, 2007; Pradhan et 

al. 2008 and Radwan et al. 2018). 

A water quality index (WQI) describes the general situation of water bodies by 

changing water quality parameters levels into a numerical score using mathematical 

tools (Mohebbia et al., 2013). Water quality indices as National Sanitation 

Foundation- water quality index (NSF-WQI) are used for overall water quality 

assessment or for specific use. For specific assessment, the classification of water is 

on the basis of the type of consumption and application, for example drinking, 

ecosystem preservation, recreation, irrigation, and livestock (Tirkey et al., 2013). 

The present study threw lights on evaluation of the lake pollution status using 

phytoplankton distribution as indicator through understanding the link between water 

quality and these species at different sites along the lake. In addition to identify the 

water quality within different sites using NFS-WQI. While the most prospective aim 

is to aid in the management process of lake. 

    

MATERIALS AND METHODS 

  

Lake Idku located parallel to the Mediterranean Sea at about 36 km east of 

Alexandria with an area of about 126 km
2
 and depth between 50 and 200 cm. It 

receives drainage water through two main drains, as well as, saline water from the sea 

through Buoghaz El-Maadia at the northern part (Ramdani et al., 2001). Sea water 

invade the lake through El-Boughaz from Abu-Qir Bay which is semicircular shallow 

basin receiving amounts of raw industrial wastes from many factories through El-

Tabia Pumping station. the southern margin of the lake is characterized by density 

growth of hydrophytes. 

Figure (1) shows sampling locations and different activities as fish farms and 

agricultural areas that surrounded the lake. While the latitude and longitude of these 

locations are described as Table (1). 

The lake receives drainage water from three main drains, namely Bersik, Idku 

and El-Bousily, that discharges into the eastern side of lake. The maximum inflow 

from all drains is recorded during summer, while the minimum is in winter. An 

amount of 3.3 × 10
6
 m

3
 per day of brackish water is introduced into Abu Qir Bay from 

Lake Idku through Boughaz El-Maadia (Shakweer, 2006). El-Khairy Drain is also 

linked to sources of drainage waters coming from El-Bousely, Idku and Damanhour 

sub-Drains, which transport huge drainage waters, in addition to drainage water from 

more than 300 fish farms (Badr and Hussein, 2010). 
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                              Fig. 1: A map shows sampling locations within Lake Idku 

 

Table 1: Latitude and Longitude of sampling stations of Lake Idku 

No Station Latitude (N) Longitude (E) 

1 El-Boughaz 31º  15ˉ 54.7˭ 30º  10ˉ  55.7˭ 

2 Wish El-Sarf 31º  15ˉ  23.9 ˭ 30º  10ˉ  16˭ 
3 In front of Kamfour Drain 31º  14ˉ  47.8˭ 30º  10ˉ  37˭ 
4 South Lake 31º  14ˉ  11.1˭ 30º  12ˉ  16.1˭ 
5 In front of El-Tawilla Drain 31º  14ˉ  54.3˭ 30º  14ˉ  11.2˭ 
6 Bab El-Tawilla 31º  15ˉ  15.4˭ 30º  14ˉ  16.6˭ 
7 In front of El-Khairy Drain 31º  15ˉ  38.3˭ 30º  14ˉ  5.8˭ 
8 El-Shalashel 31º  15ˉ  20.6˭ 30º  14ˉ  16.1˭ 

 

Water Analyses 

Water depth and transparency were measured according to the methods of 

APHA (1999). Results of depth and transparency were expressed in cm. Temperature 

(T°C) and dissolved oxygen (DO) are measured using Lutron YK-22 DO meter. 

The pH value of surface water was measured using Electrical-pH meter (Model 

Lutron YK-2001pH meter). While Electrical conductivity (EC), Total dissolved solids 

(TDS in mg L
-1

) and salinity were measured directly using conductivity meter (Model 

Corning, NY 14831 USA) and the results were expressed as ds.m
-1

 for EC and ‰ for 

Salinity. 

For ammonium determination, samples were fixed in the field for further 

measurement. Determination of nutrients (ammonium (NH4), phosphate (PO4), nitrite 

(NO2), nitrate (NO3) and silicate (SiO4)) was carried out according the methods 

described by Grasshoff et al. (1999). 

Organic carbon (OC) was determined using rapid titration method of Walkely 

and Black as described by Piper (1947).                 

 

Sampling and Count of Phytoplankton 

Georeferenced water samples were collected from eight locations within Idku 

Lake. Water samples were filtered using a phytoplankton net with pore size 20 micron 

for qualitative and quantitative studies. Each species was identified according to 

Prescott (1978), to know fresh water algae (Prescott, 1962), algae of western great 

lake. (Bold and Wynne, 1978) for algae in general, and Vinard (1979); Diatoms of 
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North America. The count of phytoplankton species were carried out using the cell 

count of Haemocytometer where; one drop from the concentrated sample of 

phytoplankton was put on the groove of the cell count chamber, allow the 

concentrated sample to flow under the cover glass then allow the cell settle for about 3 

minutes, the count of phytoplankton species were carried out in four large squares as 

follow: 

The depth of counting chamber is 0.1 mm and the counted area is 4 squares, 

where area of each square in mm is 4*0.1 mm
2
  

The counted volume = area * depth= V. of 4 squares. 

No. of species L
-1

 = number of species counted as an average of 4 squares * conc. 

Factor *1000/ 0.4  

Statistical Analysis 
Treatment of data was made using correlation matrix between different 

parameters and phytoplankton using SPSS (ver.16) program. 

NSF-WQI 

National Sanitation Foundation Water Quality Index (NSFWQI) is used to 

determine the level of water quality, based on 9 parameters such as: BOD, DO, 

nitrate, total phosphate, temperature, turbidity, total solids, pH, and Fecal Coliform. In 

this study, only 5 parameters namely; DO, pH, Temperature, TDS, PO4 and NO3, 

hence there was a modification of weight as Table (2). The modification was allowed 

if the water quality number reduced. Modified total weight score remained 1(Effendi 

et al., 2015). Weight score modification of each parameter was proportional with its 

original weight score (. Furthermore, the weight score (Wi) was multiplied by the sub-

index value (Qi) of parameter-i curve (Appendix. 1), obtained by Calculator NSF-

WQI Online according to the following link: https://water-research.net/index.php/water-

treatment/water-monitoring/monitoring-the-quality-of-surfacewaters. 
The category of NSF-WQI index was shown in Table (3). The index was 

calculated according to the following equation: 

 

Where : NSF-WQI : Water Quality Index Score, Wi : The weight score, Qi : The sub-

index value 
 

 

Table 2: New weight score (Wi) for 5 parameters on NSF-WQI 

 

 

 

Identified Weight score Modified weight score 

No Dependent Parameters Weight score No Studied Parameters Weight score 

1 DO 0.17 1 DO 0.255 

2 pH 0.11 2 pH 0.165 

3 BOD 0.11 3 Temperature change 0.15 

4 Temperature change 0.10 4 Total Phosphate 0.15 

5 Total Phosphate 0.10 5 Nitrate 0.15 

6 Nitrate 0.10 6 Total Solids 0.105 

7 Turbidity 0.08    

8 Total Solids 0.07    

9 Fecal coliform 0.16    

Total 1  Total ≈ 1 

https://water-research.net/index.php/water-treatment/water-monitoring/monitoring-the-quality-of-surfacewaters
https://water-research.net/index.php/water-treatment/water-monitoring/monitoring-the-quality-of-surfacewaters
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Table 3: Category of  NSFWQI index 

NSF-WQI Category 

0-25 

26-50 

51-70 

71-90 

91-100 

Very bad 

Bad 

Medium 

Good 

Excellent 

 

RESULTS AND DISCUSSION 

 

Phytoplankton at any aquatic ecosystem plays a central role in the structure and 

functioning of water ecosystem. They are significant component of water ecosystems 

as primary producers (Ligeza and Wilk-Wozniak, 2011). Phytoplankton populations 

are well-known to be influenced by different discharges including urban, industrial 

and thermal effluents in addition to agricultural runoff and human activities (Collavini 

et al. 2011). Phytoplankton structure and abundance are generally more sensitive to 

pollution. Therefore, they are the best biological indicator of pollution in the aquatic 

habitat (Javed, 2006). Phytoplankton assemblages in the present study differed among 

drains as function of drainage basin characteristics but indicate that common changes 

related to the surrounding environmental factors where species are mainly of fresh or 

brackish water forms. So, the distribution and abundance of species was affected 

mainly by the different sources of pollutants. It is obvious that population of 

phytoplankton were more productive due to the pronounced increase of some species 

related to different classes especially at sites close to drains. 

Table (4) indicate  the dominance and flourishing species related to the class 

Euglenophyceae and Chlorophyceae at stations 3 and 4 recording about 780 x 10
3
 cell 

L
-1

 (about 50% from the total count) at station 3 and 930 x 10
3
 cell L

-1
 ( 55% of total 

count) for class Euglenophyceae at station 4. On the other hand, high count of 

Chlorophyceae nearly (615x10
6
 cell L

-1
) was observed at station 7 infront of El-

Khairy drain.  

 
Table 4: Phytoplankton classes and their percentage of abundance in Lake Idku 

Station Class No of Units per thousand  Percentage  % 

E
l-

B
o

u
g

h
az

 A 73 19 

B 165 43.1 

C 60 15.7 

D 85 22.2 

No of Phytoplankton 383 100 

W
is

h
 

E
l-

S
ar

f A 240 24 

B 350 34.7 

C 275 27.3 

D 142 14 

No of Phytoplankton 1007 100 

K
am

fo
u

r 
D

ra
in

 A 513 36.3 

B 780 55.2 

C 15 1.1 

D 105 7.4 

No of Phytoplankton 1413 100 

S
o

u
th

 

L
ak

e 

A 261 14.1 

B 465 25 

C 930 50.1 

D 200 10.8 

No of Phytoplankton 1856 100 

                     Where A: Bacillariophyceae    B: chlorophyceae 

                                  C: Euglenophyceae      D: Cyanophyceae 



Abdel-Aziz M. Radwan et al. 470 

Table 4: Continued 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       

 

 

                      Where   A: Bacillariophyceae    B: Chlorophyceae 

                                    C: Euglenophyceae      D: Cyanophyceae 

 

The Euglenoids were the main productive and abundant among the standing 

crop of phytoplankton at station 4 (south the lake) and station 7 (at El-Khairy drain) 

where heavy load of organic matters were discharged led to the blooming of the 

species related to this class which recorded low count far away from drains. Stations 4 

and 7 characterized by high levels of ammonia and organic carbon. The recorded 

species belong to this class were seven namely; Euglen acus, E. gracilis, E. granulata, 

E. Promxia, Phucus longicauda, Ph. pleuronectes and  Ph. macrostigma. The 

abundance of these species at station 4 was mainly due to heavy load of drainage 

water either sewage or fish farms. This is agreed with Amphorn and Wanninee 

(2013). Radwan et al. (2018) stated that rivers and lakes with stagnant and weak water 

currents always contain Euglenoids species as Euglena spp. and Phacus spp. consider 

indicator to organic pollution. 

Concerning the distribution of chlorophytes species within different stations of 

the lake. It was the most productive at station 3 (in front of kamfour drain) 

constituting about 55.1 % from the total count of phytoplankton which attributed to 

the huge load of organic effluents from sewage and fish farms. The genus 

Scenedesmus was the most abundant among the chlorophytes genera. Also the species 

Scenedesmus dimorphus was the most dominant in the group of Scenedesmus. The 

flourish of Scenedesmus species at this station was mainly due to the organic pollution 

discharges, this is agreed with Radwan et al. (2018) who mentioned the same reasons 

for the flourishing of Scenedesmus species. 

The distribution of Bacillariophyceae species were dominant at station 3 (infront 

of Kamfour drain) representing about 63.3 % of the total count of phytoplankton 

followed by station 7 (infront of El-Khairy drain) constituting about 21.4 %. The most 

abundant genera at these stations was Cyclotella spp. since these stations were 

Station Class No of Units per thousand  Percentage % 

E
l-

T
aw

il
l

ah
 

D
ra

in
 A 250 27 

B 326 35.4 

C 245 26.6 

D 100 11 

No of  Phytoplankton 921 100 
B

ab
 E

l-

T
aw

il
la

h
 A 163 29.8 

B 200 36.7 

C 58 10.6 

D 125 22.9 

No of  Phytoplankton  546 100 

In
fr

o
n

t 
o

f 

E
l-

K
h

ai
ry

 

D
ra

in
 

A 380 21.4 

B 615 34.6 

C 570 42 

D 213 12 

No of  Phytoplankton 1778 100 

E
l-

S
h

al
as

h
el

 A 315 32.1 

B 310 31.6 

C 235 23.9 

D 122 12.4 

No of  Phytoplankton 982 100 
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affected by drainage water. The genus  Cyclotella spp. was represented by two species 

namely; Cyclottela meneghiniana and Cyclottela kutzingiana. While the other genera 

of  Bacillariophyceae were low in count with take into consideration that genus 

Nitzschia spp. was the second represented into two species namely; Nitzschia 

longissiam and Nitzschia closterium. These observations were in agreement with 

Sabatar and Sabatar (1988) who mentioned that the genus Cyclotella can tolerate 

different pollution conditions.   

 Abdalla et al. (1991) found that the species of Cyclotella and Nitzschia flourish 

with the increase of organic pollution, other investigations were carried out by Abdel-

Hamid (1986) who reported that the distribution of these genera and the high count 

was influenced by the organic load. Also Mukherjee et al. (2010) noticed that the 

blooms of diatoms occurred in Ranchi lake were due to organic matter. Radwan et al. 

(2018) found that the flourishment of two genera of Bacillariophyceae as well as the 

euglenoides were restricted in high density in front of the drains in Lake Burullus. 

From check list in appendix, the cyanophytes recorded the highest count 

(213,000 unit/L) at station 7 as compared with other stations. The members of 

Cyanophyceae were high diversity especially stations nearby drains. The number of 

cyanophytes decrease gradually with further away from drains (Table 2 & Figure 2). 

The genera of chroococcus spp. and microcystis spp. were the most productive among 

the Cyanophytes at stations 3, 4, 5 and 7 with wastes from municipal and fish farms. 

This is agreed with Radwan (1994) who reported that the flourish of Cyanophytes 

were affected mainly by organic wastes originated from drains. Wang and Zhang 

(1993) reported that the dominant species of blue green algae especially Microcystis 

spp. indicated that the lake was suffered from the effects of pollution. The study of 

Rodrigues et al. (1995) indicated that the pollutant and high levels of nutrient 

(eutrophication process) contributed to increase in the number of blur green algae in 

lakes. Radwan et al. (2018) revealed that the genera of  microcystis spp. and 

chroococcus spp. were the most diverse at stations nearby drains of Lake Burullus . 

Different species of phytoplankton within each station were shown in Appendix 2. 

Table (5) indicate the different concentrations of parameters within Idku Lake. 

While the correlation matrix as shown in Table (6) between phytoplankton,  

Euglenophyceae and different nutrients showed significant correlation between the 

total count of phytoplankton and PO4 (r=0.739) and between total count of 

Euglenophyceae with NH4 (r = 0.905). As nutrients are limiting factors for growth for 

algae and reasons for eutrophication in coastal lakes and reservoirs as a result to 

agricultural drains.   
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Table 5: Physiochemical parameters at different stations of Lake Idku 

St TºC 
DO 

mg L
-1

 

Depth 

cm 

Trans. 

cm 
pH 

EC 

mscm
-1

 

S 

‰ 

TDS 

mgL
-1

 

PO4 

µgL
-1

 

NH4 

µgL
-1

 

NO2 

µgL
-1

 

NO3 

µgL
-1

 

SiO4 

µgL
-1

 

OC 

mgG
-1

 

1 14.4 12.4 150 30 8.5 18.3 10 9920 260.6 234.9 187.7 1241.35 1161.2 50.7 

2 15.5 15.5 60 25 9.1 28.1 16 15720 122.5 150.1 187.7 509.9 209.7 150 

3 14 12.5 50 30 8.9 35.8 20.8 20400 76.6 88.6 301.5 nd 1752.6 97.5 

4 15 15.7 80 30 9 36.6 21.4 20600 43.8 730.6 148.3 500.5 1817.1 156 

5 14.3 9.2 70 30 8.4 14.04 7.6 7460 56.3 329.6 145.4 681.6 3655.7 58 

6 13.6 6.1 130 25 8.3 12.24 6.6 6440 79.6 293.9 77.3 1101.75 3026.7 50.7 

7 14.7 3.7 150 30 8.3 8.88 4.6 4560 89.4 581.8 112.3 836.2 2860 13.65 

8 13.5 6.1 95 25 8.2 12.02 6.4 6300 138.7 362.8 101.3 514.65 3478.3 70.2 

T: Temperature, Trans: Transparency, EC: Electrical conductivity, S: Salinity, TDS: total dissolved salts, DO: Dissolved oxygen, 

 PO4: Phosphate,   NO2: Nitrite,  NO3: Nitrate,   SiO4: Silicate, OC: organic carbon in sediments and nd: non-detected 

 

Table 6: Pearson-moment correlation between different parameters and total count of phytoplankton and Euglenophyceae 

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). 

Temp: temperature, DO: dissolved oxygen, Trans: Transparency, sal: Salinity, T_Phyto: total count phytoplankton, T_Eugl: Total conut of Euglenophyceae. 

 

 

Para. Temp DO Depth Trans pH Sal PO4 NH4 NO2 NO3 SiO4 OC T_Phyto T_Eugl 

Temp 1              

Do 0.611 1             

Depth -0.197 -0.566 1            

Trans 0.212 0.167 0.064 1           

pH 0.702 0.909** -0.641 0.126 1          

Sal 0.434 0.864** -0.666 0.246 0.921** 1         

PO4 -0.046 0.068 0.491 -0.062 -0.179 -0.239 1        

NH4 0.211 -0.165 0.299 0.299 -0.128 -0.068 -0.365 1       

NO2 0.216 0.614 -0.544 0.42 0.653 0.717* 0.092 -0.541 1      

NO3 -0.089 -0.344 0.852** -0.075 -0.539 -0.650 0.509 0.151 -0.605 1     

SiO4 -0.689 -0.786* 0.194 0.005 -0.803* -0.633 -0.377 0.32 -0.569 0.113 1    

OC 0.542 0.860** -0.717* -0.156 0.883** 0.846** -0.246 0.005 0.374 -0.546 -0.608 1   

T_Phyto -0.043 0.163 0.312 0.526 0.004 0.096 0.739* -0.285 0.544 0.137 -0.347 -0.259 1  

T_Eugl 0.54 0.172 -0.013 0.291 0.267 0.252 -0.438 0.905** -0.284 -0.117 0 0.359 -0.324 1 
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According to Table (7), it is indicated that water quality in the lake categorized 

from medium at all sites to good quality only in site 5. It is obvious that the lowest 

water quality or value was in station 7 at El-Khairy drain that discharge huge amount 

of waste waters inside the lake. While the general water quality status during the 

period of study refer to medium water quality. 

 
Table 7: Category of lake water quality according to calculation of NSF-WQI 

Station Value of NSF-WQI Water Quality 

1 67.79 Medium 

2 55.59 Medium 
3 67.43 Medium 
4 56.84 Medium 
5 70.76 Good 
6 62.07 Medium 
7 54.12 Medium 
8 62.43 Medium 

NSF-WQI: National Sanitation Foundation-Water Quality Index 

 

Appendix 1: Weighting curve charts 
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Appendix 2: Checklist of phytoplankton species identified and counted at the selected 

stations of lake Idku 
Station (1): El-Boughaz Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Nitzchia closterium 

 Cocconies placentala 

 Navicula sp. 

 

40000 

20000 

3000 

6000 

4000 

73000 

B- Chlorophyceae  

 Scenedesmus quadricauda 

 Scenedesmus acuminatus 

 Scenedesmus bijugalus 

 Chlorella vulgaris 

 Scenedesmus dimorphus 

 

35000 

50000 

20000 

10000 

50000 

165000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma 

 Euglena acus 

 

30000 

10000 

20000 

60000 

D- Cyanophyceae  

 Oscillatoria formosa 

 Oscillatoria limnetica 

 Microcystis flos-aquae 

 Chroococcus dispersus 

 

20000 

15000 

35000 

15000 

85000 

Station (2):  Wish El-Serf Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Cocconies placentala 

 Nitzchia closterium 

 Navicula sp. 

 

120000 

50000 

20000 

40000 

10000 

240000 

B- Chlorophyceae  

 Scenedesmus quadricauda 

 Scenedesmus acuminatus 

 Scenedesmus bijugalus 

 Chlorella vulgaris 

 Ankistrodesmus falcatus varacicularis 

 Scenedesmus dimorphus 

 

60000 

70000 

55000 

35000 

40000 

90000 

350000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma 

 Euglena granulate 

 Euglena gracilis 

 Euglena acus 

 

80000 

60000 

20000 

45000 

70000 

275000 

D- Cyanophyceae  

 Microcystis aeriogenosa 

 Microcystis flos-aquae 

 Oscillatoria formosa 

 Oscillatoria limnetica 

 Chroococcus disperses 

 Merismopedia punctata 

 

60000 

30000 

10000 

15000 

25000 

2000 

142000 

Station (3):  Infront of Kamfour Drain Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Cocconies placentala 

 Nitzchia longissima (Breb.) Ralfs 

 

200000 

180000 

25000 

35000 
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Station (4):   South Lake Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Cocconies placentala 

 Nitzchia longissima 

 Melosira sp. 

 

60000 

58000 

52000 

56000 

3000 

261000 

B- Chlorophyceae  

 Scenedesmus quadricauda 

 Scenedesmus acuminatus 

 Scenedesmus bijugalus 

 Chlorella vulgaris 

 Ankistrodesmus falcatus var acicularis 

 Ankistrodesmus falcatus var spiriliforms 

 Scenedesmus dimorphus 

 Pediastrum simplex 

 Botryococcus braunii Kuetzing 

 

110000 

50000 

40000 

35000 

60000 

80000 

70000 

20000 

40000 

465000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma 

 Phacus pleuronectes 

 Euglena granulate 

 Euglena gracilis 

 Euglena acus 

 Euglena proxima 

 

120000 

50000 

70000 

110000 

130000 

260000 

190000 

930000 

D- Cyanophyceae  

 Microcystis aeriogenosa 

 Microcystis incerta 

 Merismopedia tenuissima 

 Chroococcus disperses 

 

55000 

50000 

35000 

60000 

200000 

Station (5):   El-Tawilla Drain Cell L
-1

 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Navicula sp. 

 Synedra tabulate 

 Navicula sp. 

 Cocconeis placentula 

 

110000 

90000 

20000 

10000 

5000 

15000 

250000 

 Nitzchia closterium Smith 

 Navicula viridula 

 Navicula sp. 

58000 

10000 

5000 

513000 

B- Chlorophyceae  

 Scenedesmus dimorphus  

 Scenedesmus quadricauda 

 Scenedesmus acuminatus 

 Scenedesmus bijugalus var alternans Hansg 

 Chlorella vulgaris 

 Ankistrodesmus falcatus var acicularis 

 Ankistrodesmus falcatus var spirilliformis G.S.West 

 

 

210000 

90000 

160000 

100000 

80000 

30000 

40000 

780000 

C- Euglenophyceae  

 Phacus longicauda 

 

15000 

D- Cyanophyceae  

 Microcystis incerta Lemm 

 Oscillatoria formosa Bory  

 Chroococcus disperssus (Keissl.) Lemmermann 

 

20000 

5000 

80000 

105000 



Water Pollution Monitoring in Idku Lake (Egypt) using Phytoplankton and NSF-WQI 
 

477 

B- Chlorophyceae  

 Scenedesmus quadricauda 

 Scenedesmus acuminatus 

 Scenedesmus bijugalus 

 Ankistrodesmus falcatus var acicularis 

 Ankistrodesmus falcatus var spiriliforms 

 Scenedesmus dimorphus 

 

 

70000 

90000 

50000 

20000 

30000 

66000 

326000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma 

 Euglena acus 

 Euglena proxima 

 

55000 

40000 

90000 

60000 

245000 

D- Cyanophyceae  

 Merismopedia tenuissima 

 Chroococcus limneticus 

 Chroococcus disperses 

 

20000 

35000 

45000 

100000 

Station (6):  Bab El-Tawillah Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Navicula sp. 

 Synedra ulna 

 Cocconeis placentula 

 Nitzschia longissima 

 Nitzschia sp. 

 Navicula sp. 

 

80000 

50000 

30000 

8000 

10000 

6000 

2000 

4000 

163000 

B- Chlorophyceae  

 Scenedesmus quadricauda 

 Scenedesmus bijugalus 

 Ankistrodesmus falcatus var acicularis 

 Ankistrodesmus falcatus var spiriliforms 

 Scenedesmus dimorphus 

 Chlorella sp. 

 

35000 

45000 

15000 

25000 

50000 

30000 

200000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma 

 Euglena acus 

 Euglena proxima 

 

15000 

10000 

25000 

8000 

58000 

D- Cyanophyceae  

 Merismopedia tenuissima 

 Microcystis aeriogenosa 

 Chroococcus limneticus 

 Chroococcus disperses 

 

35000 

20000 

30000 

40000 

125000 

Station (7):  Infront  of El-Khairy drain Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Cocconeis placentula 

 Nitzschia longissima 

 Nitzschia closterium 

 

85000 

140000 

40000 

55000 

60000 

380000 
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B- Chlorophyceae  

 Scenedesmus acuminatus 

 Scenedesmus quadricauda 

 Scenedesmus bijugatus (Turb) Brep 

 Scenedesmus bijugatus var alternans Hansg 

 Ankistrodesmus falcatus var acicularis 

 Ankistrodesmus falcatus var spiriliforms 

 Scenedesmus dimorphus 

 Chlorella vulgaris Bejii 

 Botryococcus braunii Kuetzing 

 Pediastrum tetras (Ehernb.) Ralfs 

 

110000 

80000 

15000 

60000 

80000 

50000 

140000 

30000 

40000 

40000 

10000 

615000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma Pachmann 

 Phacus sestosa 

 Euglena granulate Lemm 

 Euglena acus Ehrenberg 

 Euglena proxima Dangeard 

 Euglena gracilis Klebs  

 

110000 

160000 

60000 

30000 

90000 

50000 

70000 

570000 

D- Cyanophyceae  

 Microcystis aeriogenosa Kutzing 

 Microcystis incerta Lemm 

 Chroococcus disperses (Keissl.) Lemmermann 

 Oscillatoria formosa Bory 

 Oscillatoria limmetica Lemmermann 

 Merismopedia minima Beck 

 Anabaenopsis circularis (G.S. West) Wol & Miller 

 

80000 

60000 

20000 

15000 

30000 

3000 

5000 

213000 

Station (8):  El-Shalashel Cell L-1 

A- Bacillariophyceae 

 Cyclotella menghiniana 

 Cyclotella kutzingiana 

 Cocconeis placentula 

 Nitzschia longissima 

 Nitzschia sp. 

 Navicula sp. 

 

90000 

60000 

95000 

30000 

25000 

15000 

315000 

B- Chlorophyceae  

 Scenedesmus acuminatus 

 Scenedesmus quadricauda  

 Scenedesmus dimorphus 

 Scenedesmus bijugatus var alternans  

 Ankistrodesmus falcatus var acicularis 

 Chlorella sp. 

 Botryococcus braunii  

 

60000 

50000 

80000 

40000 

55000 

10000 

15000 

310000 

C- Euglenophyceae  

 Phacus longicauda 

 Phacus macrostigma  

 Phacus sestosa 

 Euglena acus  

 Euglena proxima Dangear 

 

50000 

80000 

25000 

60000 

20000 

235000 

D- Cyanophyceae  

 Microcystis aeriogenosa  

 Microcystis incerta  

 Chroococcus dispersus  

 Oscillatoria formosa  

 Oscillatoria limnetica  

 Merismopedia minima  

 Anabaenopsis circularis  

 

30000 

40000 

15000 

10000 

20000 

5000 

2000 

122000 
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        CONCLUSIONS  
 

It is concluded that the increase of agricultural and sewage wastewater aid in the 

distribution of phytoplankton species as it was observed by the flourishing and 

abundance at the outlets of drains that contain high load of organic matters. Using 

index to water quality summarize the lake status and give distinguished interpretation 

for the state of it based on measured parameters.  The water from drains needed to 

further treatment and management. 
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ARABIC SUMMARY 
 

 مستخذما الهائماث النباتيت ومؤشر جىدة المياه  (صر)م رصذ تلىث المياه ببحيرة ادكى  

 

محمذ عبذالهادي األلفي عفيفي ابراهيم بسيىني  و - حمذ عبذالمنعمأمحمىد   -عبذالعزيز محمذ رشاد   

ٍصش –نْذسٝخ ٍعَو اىزي٘س اىجحشٛ , شعجخ اىجٞئخ اىجحشٝخ, اىَعٖذ اىقٍٜ٘ ىعيً٘ اىجحبس ٗاىَصبٝذ , االع  

 

طٖٞش اىَطي٘ثخ رعزجش ثحٞشح ادم٘ ٗاحذح ٍِ امضش اىجحٞشاد اىَصشٝخ اىشَبىٞخ اى٘اعذح ارا ٍب رٌ اعشاء عَيٞبد اىز

ىشفع مفبئزٖب االّزبعٞخ ٍِ االعَبك حٞش اّٖب ٍعشضخ ٍْز فزشح ىيزٖذٝذ اىجٞئٜ ثغجت ٍب ٝيقٚ ثٖب ٍِ ٍخيفبد اىصشف 

اىصحٜ ٗاىضساعٜ ٗاىصْبعٜ ٗرىل ٍِ خاله عذح ٍصبسف فضال عِ ٍخيفبد اىَضاسع اىغَنٞخ اىَحٞطخ خبصخ غشة 

ب ثغشض رقٌٞٞ ٍغز٘ٝبد اىزي٘س اىجٞئٜ ثبعزخذاً اىز٘صٝعبد اىَخزيفخ ٍحطبد ٗعَع عْٞبد ٍْٖ 8رٌ اخزٞبس  اىجحٞشح.

ٗقذ  ىَغزَعبد اىٖبئَبد اىْجبرٞخ ٗاعزخذاٍٖب مَؤشش حٞ٘ٛ. ثبإلضبفخ العزخذاً ٍؤشش ع٘دح اىَٞبٓ الخزجبس ع٘دح اىَٞبٓ.

جحٞشح االمضش ري٘صب ثبىنشثُ٘ عْ٘ة اى 4أعفشد اىْزبئظ عيٚ اُ اعيٚ ٍعذه ىيعذ اىنيٜ ىيٖبئَبد اىْجبرٞخ رٌ سصذٓ ثَحطخ 

ثَْٞب اقيٖب عذدا رٌ سصذٓ ثَحطخ ث٘غبص   Euglenophyceaeاىعض٘ٛ ٗاالٍّ٘ٞب ٗاظٖشد امضش عذدا ٍِ اعْبط طبئفخ 

 ,Chlorophyceaeط٘ائف ىَغزَع اىٖبئَبد اىْجبرٞخ ٕٜٗ: 4ٕزا ٗقذ رٌ رغغٞو عذد  اىَعذٝخ شَبه اىجحٞشح.

Euglenophyceae, Bacillariophyceae and Cyanophyceae ٜٗقذ رجِٞ ٍِ اىذساعخ اُ عْغ .Phacus spp. 

and Euglena spp.  َٕب ٍِ امضش االعْبط عٞبدح ضَِ طبئفخEuglenophyceae  ٗعْظScenedesmus spp. 

مبّب االمضش عٞبدح ضَِ   .Cyclotella    spp.  ٗNitzschia sppٗعْغٜ   Chlorophyceaeاىغبئذ ضَِ طبئفخ 

 امضش عٞبدح ثطبئفخ   .Chroococcs spp.  ٗMicrocystis sppثَْٞب عْغٜ   Bacillariophyceaeطبئفخ 

Cyanophyceae ٜٕزا ٝزجِٞ اُ عْغ ٍِ .Euglena spp.   ٗPhacus spp.  اىزبثعخ ىطبئفخEuglenophyceae 

ّغت عبىٞٔ ٍِ اىنشثُ٘  اىزٜ رٌ رغغٞو 7&  4مبّذ االمضش عٞبدح خبصخ عْذ اىزقبء اىَخيفبد اىعض٘ٝخ عْذ ٍحطبد 

اىعض٘ٛ ٗاالٍّ٘ٞب. ٗثبىزبىٜ اٍنِ اخزٕب فٜ االعزجبس مَؤشش حٞ٘ٛ ىيزي٘س اىعض٘ٛ ثبىجحٞشح. ٍِٗ حغبة ٍؤشش ع٘دح 

اىٚ أّ قذ عغو اقو قَٞخ ٍِ ٍؤشش ع٘دح اىَٞبٓ ثبىقشة ٍِ  5اىَٞبٓ رجِٞ ٍغز٘ٙ ٍز٘عظ ثنو اىَ٘اقع اىٚ عٞذ فٜ ٍ٘قع 

 ز٘ٝٔ ٍِ ٍي٘صبد عذٝذح رحزبط ىَعبىغخ قجو اىقبئٖب ثبىجحٞشح.ٍصت ٍصشف اىخٞشٛ ىَب ٝح

 

 

 

 

 


