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ABSTRACT 

Water plays a vital role in the proper functioning of 

earth ecosystem and also essential for fish life. In autumn 

season, 2016, three different regions from El-Manzla 

Lake (El-Boughaz, Domiette and El-Ganka) were selected 

to determine their water quality and bacterial 

contaminations. Water, sediment and fish samples were 

collected from four different sites of each region. The 

selected regions are exposing to direct and indirect 

industrial, municipal wastewater and agricultural drainage 

disposals. The results showed that El-Ganka region had 

significantly (P<0.05) highest nitrogenous compounds 

(NH3-N, NO2 & NO3), total nitrogen, total and available 

phosphorus and Chlorophyll a followed by Domiette and 

then El-Boughaz. While had the significantly (P<0.05) 

lowest pH and secchi disk (SD). Water exchange between 

the Mediterranean Sea and the lake led to significant 

increase values (P<0.05) in its salinity and conductivity at 

the El-Boughaz region. Also, some bacteriological 

characteristics (Bacterial count, coliform and some 

pathogens) in water, sediment and some fish organs (skin, 

muscle & gills) of Oreochromis niloticus and Clarias 

gariepinus were determined.  

Total bacterial count, coliform group, fecal coliform 

and Vibrio cholera recoded higher values in sediment 

than in water. Total bacterial count and coliform group in 

the muscle of the two investigated fish species had lower 

values than skin and gills, while fecal coliform and vibrio 

were not detected. Gills recorded higher values than those 
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in the skin. Muscles of Clarias gariepinus recorded higher 

levels in all bacterial parameters than the Oreochromis 

niloticus in contrast the skin and gills. 

On base of the present study, it could be concluded that 

Manzala' lake water resources need more attention to be 

protected for aquaculture purposes and sustainable 

development through the detection of aquatic biological 

agents and possible control of water quality.  

Key words: water quality, sediment, fish, bacterial contamination, 

Nile tilapia, Catfish. 

Introduction 

In Egypt, Lakes are very important part of the aquatic ecosystem, 

which is considered as one of the most important sources of inland 

fishery in Egypt. It is the largest lake of the four brackish coastal 

lakes fringing the Nile Delta. It lies between 310 45
\

, 320 15
\ 

E and 

310 00
\

, 310 35
\ 

N. Lake. It is located in the north-eastern edge of the 

Nile delta and suffering from different pollutants. It is considered as 

one of the most important sources of inland fishery in Egypt where it 

is estimated to yield about 38.02 % of the northern Nile Delta lakes 

and is considered as the second major source of fish after Lake 

Burollus. Importance of the lake fishery returns to two main targets as 

a source of animal protein for human consumption and a source of 

employment (El-Bokhty, 2010). 

The lake is connected to the Mediterranean Sea via three outlets, 

permitting water and biota exchange between the lake and the sea. 

These outlets are El-Gamil, El-Boughdady and the new El-Gamil 

(Elewa et al., 2007). It has been shrinked in size; the rate of shrinking 

of the total area between 1922 and 1995 was estimated, being 5.22 

km
2
/year. The greater losses of the lake areas were detectable along 

the western and southern borders of the lake (Frihy et al., 1998).  

Fishes are considered as one of the most significant bio-monitors 

in an aquatic system for the estimation of water pollutants 

concentrations (Begum et al., 2005). Lake Manzala faces many 

challenges that will lead to serious changes in its water quality and 

fish production. A remarkable decline (34.5%) of the Manzala lagoon 
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surface area has been estimated. These changes have been attributed 

mainly to the control of River Nile flooding and land use changes 

resulting from anthropogenic activities (El-Asmar and Hereher, 

2011). Lake Manzala has gradually transformed, with time, from a 

brackish environment to eutrophic fresh water in response to 

increased fresh water inputs, nutrient loading associated with 

agricultural land reclamation processes and due to the urban waste 

disposal (Bishai and Yossef, 1977).  

Soil biological investigations give information on the impact of 

environmental conditions on the metabolic activity of soil (Margesin 

and Schinner, 2005). Fecal pollution from warm-blooded animals 

including humans poses public health risks due to possible exposure 

to a wide array of pathogenic bacteria, viruses and protozoa (Baker & 

Herson, 1999 and Fong et al., 2005). Fecal indicator bacteria such as 

coliforms, Escherichia coli and enterococci have long been used by 

the water quality monitoring authorities to detect fecal pollution and 

the presence of potential pathogenic microorganisms.   

Bacteria of the genus vibrio are indigenous in marine and estuarine 

aquatic ecosystems in which shrimp occur naturally or are farmed 

(Ruangpan and Kitao, 1991). Pathogens in the pond organic sludge 

have the potential to cause disease outbreak and impaired fish 

production. The presence of pathogenic bacteria generates concerns 

not only for shrimp health but also that of consumers.  

Nutrient cycles in Egyptian lakes are largely influenced by 

metabolic processes localized in the surface layers of water and 

sediments. Lake Manzala has an important impact on fish production 

due to its water content zone variability, from marine to fresh, 

suitable conditions for varieties of aquaculture.  

Lake Manzala attracts attention of many scientists because of its 

important economic aspects. Unfortunately, the lake suffers from high 

load of anthropogenic pollutants (Abbassy et al., 2003). Several 

investigations have been carried out concerning its ecosystem. These 

studies aimed to evaluate some water quality variables in three 

regions and its impacts on bacterial contaminations of water, 

sediments and fish organs (Skin, Gills & Muscles) of O. niloticus and 

C. gariepinus. 
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MATERIALS AND METHODS 

Study Area  

During autumn season, 2016, three different regions at lake El-

Manzala were chosen (Fig. 1) to evaluate the water quality and 

bacterial contaminations of water, sediments and some fish organs 

(Skin, Gills & Muscles) of O. niloticus and C. gariepinus. 

These regions were: 

El-Boughaz region: represented by the sites 1, 2, 3 and 4. 

El-Ganka region: represented by the sites 5, 6, 8 and 9. 

Domiette region:  represented by the sites 12, 13, 14 and 15. 

 

Fig. 1 Manzala Lake maps clear different locations and main drain canals. 

Field Measurements and Sample Collection 

Water temperature and dissolved oxygen (DO) values were 

measured by using a digital oxygen meter (AQUALYTIC, OX 24). 

Water pH values were measured with a pH meter (Model 25, Fisher 

Scientific). Salinity (mg/l) was determined using salinity, 

conductivity meter (model YSI Environmental, EC 300). 

According to APHA (1992), water samples were collected in 5oo ml 

sterile bottles at 0-20 cm below the water surface. Sediment samples 
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were taken at 0–5 cm depth of the soil from the selected regions in 

250 ml sterile plastic bags. Fish samples were obtained from 

fisherman and packed in sterile bags. All samples were brought to the 

laboratory in an ice chest, and processed within 4 hrs of collection. 

Laboratory analyses:  

The total hardness, total alkalinity, total ammonia (NH3+NH4
+
) 

and then NH3 was calculated, nitrate (NO3), nitrite (NO2), 

orthophosphate (PO4) Total Dissolved Solids (TDS), Total Suspended 

Solid (TSS) {mg/l}, and Chlorophyll “a” {µg/l}were measured by the 

methods described in Boyd and Tucker (1992).  

Bacterial Examinations:  

Bacteria from the water, sediment and fish were isolated using the 

spread plate technique. One milliliter of the water sample was serially 

diluted in sterile peptone water and plated. One gram of the sediment 

was homogenized in 9 ml sterile water, and a serial 10-fold dilution 

up to 10
5
 was prepared in sterile peptone water and plated. Skin, 

muscle and gills contents of fishes were taken aseptically, I cm and 1 

g of this was homogenized in 9 ml sterile peptone water, the 

homogenized samples were then diluted using 10- fold serial dilution 

up to 10
5
 in sterile peptone water . Total bacterial count, coliform 

group, fecal coliform (Escherichia coli) and vibrio cholera were 

estimated on plate count agar, Mackonky agar (Oxoid) and 

thiosulphate citrate bill sucrose agar (TCBSA, Biolife), respectively 

according to APHA (1995). Three Petri-dishes from dilutions were 

incubated for total bacterial count, coliform and Vibrio cholera at 37 

°C for 24 hours. Fecal coliform incubated at 44.5± 2°C for 24-48 hrs. 

Statistical Analysis  

One-way ANOVA and Duncan multiple range test were used to 

evaluate the significant differences among different investigated 

parameters means at different regions. Probability at level of 0.05 or 

less (P ≤ 0.05) was considered significant (Bailey, 1981). Standard 

errors were also estimated. 

Results and Discussion 

Water is one of the most essential constituents of the human 

environment. The resource generates development in socio-
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economical issues crucial to the society in general and more 

specifically for industries, agricultural activities and for the public 

use. Water quality refers to the physical, chemical and biological 

characteristics of water in relation to the existence of life and 

especially human activity. The quality of water is predetermined by 

the intended uses and each of these uses affects, more or less, its 

quality. 

Data in table (1) illustrated the physico-chemical parameters in 

selected regions of El- Manzala Lake in autumn season, 2016. Water 

temperatures in the selected regions were not significantly (P ≤ 0.05) 

different. Its values in the different regions were ranged from 

30.50±0.50 to 30.7±0.20°C and were closely followed air temperature 

and this range of temperature is suitable for survival and growth of 

warm water fish. Temperature is a critical control parameter in the 

aquatic systems and it is a key parameter which influences the 

physical, chemical and biological transformations in the aquatic 

environment (Delince, 1992 and Tayel et al., 2008).  

Water pH is one of the most important chemical parameters. 

Changes in the ionic strength and pH play an important role in the 

solubility and precipitation of metals. Mixing of drainage water 

(slightly alkaline) with sea water (more alkaline) in the lake cause 

changes in phase distribution of some metals and organic matter. The 

pH of natural water affects biological and chemical reactions, controls 

the solubility of metal ions, and affects natural aquatic life (Tayel, 

2003). High pH values were recorded at Domiette while low values 

were in El Ganka. These results are in consistence with Fredrickson 

et al. (2004) who stated that the range at which fish has optimum 

growth is at temperature between 24 and 35°C and pH range between 

6.5 and 9.0. El-Badry (2016) recorded that the pH values near the 

drains (El-Gammaliah drain, El-Serw drain, Inaniya drain and Bahr 

El-Bakar drain) are lower than the other regions of the lake. This 

could be explained on the basis of the fermentation of the organic 

matter and the release of hydrogen sulfide and methane gases which 

lead to lower pH values. 

The lowest pH values appeared in locations subjected to the outfall 

of sewage wastewater and drainage water near the inlet of Bahr El-

Bakar drain, Ramsis and Hadous drain in El Kabouty Port. These 
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results are in agreement with those obtained by Koussa (2000) and 

Moussa (2004) in Maruit and Borulls Lakes, respectively. Also, 

Shaker (2006) reported that the changes of pH vales may be related 

to the density of phytoplankton standing crop and dissolved oxygen 

as a result of photosynthetic activity. Similar results were observed by 

Koussa (2000) and Moussa (2004).  

The increased pH values of the lake water can be attributed to the 

consumption of CO2 with high rates through the process of 

photosynthesis undertaken by the intensive masses of macrophytes in 

the lake. This may lead to the conclusion that the discharge of sewage 

wastewater and drainage water to the lake contributes in decreasing 

the pH of the lake water as a result of mixing specially at the area of 

the lake near to the outlet of Bahr El Bakar, Ramsis and Hadous 

drains where high rates of drainage water discharge. The pH safe 

range for fish survival is between 5 and 9, while optimum 

productivity can be obtained at 6.5 till 8.5. So, the pH of fish farm and 

lakes in Egypt lies on the alkaline side and is suitable for inhabiting 

aquatic organisms (Shaker and Abdel Aal, 2006). 

The highest transparency values were at El-Boughaz and Domiette 

and then at El-Ganka (28.50±2.00, 20.20±1.50 and 11.50±0.50 Cm, 

respectively). On the other hand, the highest total suspended solids 

(TSS) was at El-Ganka (7.85±0.06 mg/l) followed by Domiette 

(5.75±0.06 mg/l) and then El-Boughaz (3.77±0.17 mg/l). The highest 

total dissolved solid (TDS) values were at El-Boughaz (4.85±0.21 

mg/l) followed by El-Ganka (3.22±0.06 mg/l) and then Domiette 

(2.46±0.02 mg/l). These results agree with those of El-Badry (2016), 

who found that the highest value of total dissolved salts was recorded 

in the eastern portion of the lake near to El-Boughaz opening affected 

by sea water, the high rates of evaporation, in addition to wind action. 

Total Dissolved Solid (TDS) is a water quality parameter defining the 

concentration of dissolved organic and inorganic chemicals in water. 

It is used to evaluate the quality of freshwater systems. TDS is an 

indication of the potential buffering capacity of water and water 

hardness. TDS concentrations are equal to the sum of positively 

charged ions (cations) and negatively charged ions (anions) in the 

water (DRI, 2010) 

https://www.omicsonline.org/searchresult.php?keyword=evaporation
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Dissolved oxygen (DO) is a measure of the amount of oxygen 

freely available in water. The concentration of dissolved oxygen gives 

information on the possibilities for flora and fauna living in the water 

system. The concentration of DO is controlled by consumption by 

aerobic organisms. The DO for surface water ranges from 0 in 

extremely poor water conditions to a high of 15 mg/l in very healthy 

water at 25 °C (EPA, 1999).  

The highest DO mean values were at El-Boughaz (6.80±0.10 mg/l) 

and Domiette (5.10±0.20 mg/l). On the other hand, the lowest values 

were recorded in El Ganka (2.20±0.20 mg/l). This is may be due to 

the increase influence and flow of the sewage water drain in El Ganka 

and particularly associated with polluted drains flowing into the lake. 

The present results agree with those of Ali (2008) who found that the 

water of Lake Manzala is well oxygenated during different time 

intervals except the inlet of Bahr El-Bakar region which suffered from 

complete depletion of dissolved oxygen as a result of decomposition 

of organic matter and materials consumed the dissolved oxygen. Also, 

Elewa et al. (2007) found that the values of DO fluctuated between 

3.0 and 8.4 mg/1at the same areas. Besides that, the increasing flow of 

drainage water increases the productivity of floating algae in the lake 

which consume oxygen and decrease its levels.  

Concern to total alkalinity, there were no significant differences 

among different selected regions which ranged from 250±5.78 to 

261.33±1.86 mg/l. These results were in agreement with that obtained 

by Fathi et al. (2001), who cited that the total alkalinity of Lake 

Manzala water ranged between 200 and 300 mg/l. 

The highest total hardness values were recorded at El-Boughaz 

(2150.00±16.68 mg/l) whereas the lowest one was at Domiette 

(550.00±20.00 mg/l), respectively. Wetzel, (1983) recorded the same 

results and attributed it to the relative variations in magnesium 

distribution pattern except at El-Boughaz area, which was mainly 

attributed to the high solubility characteristics of its salts, which keep 

a homogenous distribution and mass balance for magnesium. Salinity 

is a major driving factor that affects the density and growth of aquatic 

populations (Jamabo, 2008). The highest value was at El-Boughaz 

(12.5±1.1mg/l) while the lowest was recorded at Domiette (2.6±0.3 

mg/l). This is may be due to that El-Boughaz considers nearest site to 

http://www.sciencedirect.com/science/article/pii/S209044791500163X#b0140
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the Mediterranean Sea. Electrical conductivity recorded the same 

trend of salinity. 

Table 1: Average vales (Means ± SE) of some Physico-chemical 

parameters of water at three different regions of El-Manzala' lake 

during autumn, 2016 

Locations 

Parameters 
El-Boughaz El-Ganka Domiette 

Temperature °C 30.70±0.20
a
 30.60±0.30

a
 30.50±0.50

a
 

pH 8.40±0.16
a 

7.76±0.04
b 

8.67±0.12
a
 

Transparency 

Cm 

28.50±2.00
a 

11.50±0.50
c 

20.20±1.50
b 

T. suspended 

solid mg/l 

3.77±0.17
b 

7.85 ± 0.06
a 

5.75±0.06
c 

T. dissolved 

solids mg/l 

4.85±0.21
a 

3.22±0.06
b 

2.46±0.02
c 

DO mg/l 6.80±0.10
a
 2.20±0.20

b
 5.10±0.20

a
 

T. alkalinity 

mg/l 

250.00±5.80
a 

251.70±6.20
a 

261.30±1.80
a 

T. hardness 

mg/l 

2150±16.68
a 

785.00±15.00
b 

550.00±20.00
c 

Salinity mg/l 12.50±1.10
a
 3.60±0.20

b 
2.60±0.30

b 

EC mS/Cm 8.50±0.80
a 

6.50±0.40
b 

4.77±0.46
c 

T. Phosphorus 

mg/l 

0.88±0.03
b 

1.75±0.07
a 

1.16±0.02
ab 

O. Phosphorus 

mg/l 

0.32±0.01
c 

0.84±0.01
a 

0.56±0.03
b 

T. nitrogen mg/l 0.56±0.02
c 

2.07±0.10
b 

1.43±0.02
a 

NH3  mg/l 0.113±0.005
b 

1.023±0.080
a 

0.082±0.008
b 

NO2 mg/l 0.0143±0.001
c 

1.02±0.06
a 

0.047±0.002
b 

NO3 mg/l 0.14±0.01
c 

1.21±0.10
a 

0.49±0.02
b 

Chlorophyll a 

µg/l 

47.90±2.50
c 

155.20±11.60
a 

98.14±5.60
b 

Means with the same litters in the same row are significantly different at P < 0.05. 

SE= Standard Error 

Phosphate plays a role in plant and animal metabolism and thus 

occurs in their waste products. The highest concentration of total 

phosphorus (TP) was recorded at El Ganka (1.75±0.07 mg/l) while, 

the lowest was at El-Boughaz (0.88±0.03 mg/l) due to the discharging 
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of huge amounts of sewage, domestic and agricultural wastes without 

any treatment, this leading to the increase in the concentration levels 

of nutrients which were important sources of phosphorus in natural 

water. El-Ganka regions is closed to Bahr El Bakar, Ramsis and 

Hadous drains where high rates of drainage water discharge which is 

the most polluted area. Inorganic nitrogenous compounds ammonium, 

nitrite and nitrate can be absorbed by phytoplankton living in the 

aquatic habitat or at least by some species. There is very marked 

preferential absorption of ammonium. When the organisms suffering 

from nitrogen deficient and are supplied by nitrogen source, they 

absorb ammonium and nitrate in the dark and converting them into 

organic compounds including chlorophyll. Nitrite can’t be utilized in 

the dark (Farouk, 2009). The proportion of nitrogen to phosphorus in 

phytoplankton is not a fixed ratio. Cells can be deficient in either and 

the ratio varies with the relative concentration of each in the medium 

(Farouk, 2009). When phytoplankton or animal tissue is voided by 

animals, the soluble and particulate nitrogen compounds are broken 

down by bacteria yielding ammonia. 

In concern to total nitrogen (TN), its highest value was recorded at 

El- Ganka while the lowest one was at El-Boughaz (2.07±0.1 & 

0.56±0.02 mg/l, respectively). This may be attributed to the different 

biological activities. Increased values of TP and TN are related to 

agricultural wastes and this agrees with the findings of (Farouk, 2009 

and Abdo, 2013).  Nitrogen could be an important factor controlling 

algal growth when other nutrients, such as phosphate, are abundant. If 

phosphate is not abundant it may control algal growth rather than 

nitrogen (Shaker et al., 2016).   

Un-ionized ammonia (NH3) had increased values at El-Ganka 

(1.023±0.080 mg/l) followed by Domiette (0.082±0.008 mg/l) and 

then El-Boughaz (0.113±0.005 mg/l). The increased values of 

ammonia (NH3) in El-Ganka may be due to the increase in biological 

activities of aquatic organisms and nitrification due to discharge of 

agricultural and sewage wastes (Saad et al., 2011 and Abdel-Satar et 

al., 2010). Generally, the high concentration of ammonia (> 1 mg/l) 

has been given as an indicator of organic pollution and it is toxic at 

concentration over 2.5 mg/l to aquatic organisms (WHO, 1992). The 

main source of ammonia nitrogen in the water of feed-base 

aquaculture ponds is nitrogenous wastes from protein and metabolism 
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by aquatic animals and degradation of uneaten feed and feces by 

microorganisms. Ammonia nitrogen also is introduced to ponds in 

nitrogen fertilizer such as ammonium sulfate, ammonium phosphate, 

urea that hydrolyzes into ammonia nitrogen, and in runoff from 

watershed (Piyajit, 2014). 

Nitrite (NO2) is an intermediate oxidation state of nitrogen, both in 

the oxidation of ammonia to nitrate(NO3) and in the reduction of 

nitrate, such oxidation and reduction occur in waste water treatment 

plants, water distribution systems, and natural water (APHA, 1998). 

NO2 and NO3 values were high at El-Ganka followed by Domiette 

and El-Boughaz. The low values of NO2 might be attributed to fast 

conversion of NO2 by nitrobacteria to NO3 (Tayel, 2007). Ammonia 

can be converted to nitrite (NO2) and nitrate (NO3) by bacteria, and 

then used by aquatic plants and phytoplankton. Nitrate and ammonia 

are the most common forms of nitrogen in aquatic systems. Nitrate 

predominates in unpolluted waters. 

Chlorophyll gives plants their green color and is produced by 

microscopic plants called algae in lakes and rivers. There are many 

human activities that affect chlorophyll in water, such as sewage 

inputs and destruction of lake. More chlorophyll indicates more algae, 

which are very important because they form the base of the food 

chain. If conditions are suitable in the water, algae can grow and 

cover lakes with green scum or make the water look greener than 

normal. The highest mean value of chlorophyll a was recorded at El-

Ganka (155.2±11.6 µg/l) followed by Domiette (98.14±5.6 µg/l) and 

then El-Boughaz (47.9±2.5 µg/l). These results were suitable with 

mixed levels of sewage discharge into the lake.  

The bacteriological examination of fish environment is important 

to detect the presence of microorganisms that might constitute health 

hazard and death of fish. Also, the bacteriological examination of the 

water source to the fish is very necessary in order to detect the 

bacteria species being transferred into the fish environments. It can 

serve as a guide to monitor and protect our fish quality as well as our 

health. 

Data in table 2, show the total bacterial count (TBC), coliform 

(CF), fecal coliform (E. coli) and Vibrio cholera (V. cholera) in water 

at different investigated regions of El-Manzala Lake. The highest 
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values of total bacterial count at El-Ganka (6.70±0.88×10
4
 CFU/ml), 

while in El-Boughaz and Domiette were 5.00±0.58 and 

3.00±1.03x10
4
 CFU/ml, respectively. Also the same trend was 

noticed in the coliform group which was 4.00±0.21, 0.13±0.03 and 

0.18±0.04×10
4
 CFU/ml in El-Ganka, El-Boughaz and Domiette, 

respectively. Also, fecal coliform and Vibrio cholera recorded the 

highest numbers in El-Ganka (12.67±14.55x10
3 

and 10.67±2.34x10
2
 

CFU/ml, respectively). This gives direct indicator about increased 

pollutants levels at El-Ganka location. This conclusion has been 

supported with the obtained results of many parameters of water 

quality such as decrease DO, suitable for coliform group which 

consider facultative anaerobic bacteria. Decrease in NO2, NO3 and 

TN explained the nutrient consumed by bacteria and other aquatic 

life.  A comparison of the nutrient levels in different regions also 

reveal that the TBC increase with the increases of nutrient levels. 

Sugumar and Anandharaj (2016) revealed positive correlation 

between TBC and nutrients like phosphates.   

Table 2: Average numbers of total bacterial count (TBC), coliform 

group (CF), fecal coliform (E. coli) and Vibrio cholera (V. cholera) in 

water samples collected from different regions of El-Manzala' lake 

during autumn, 2016 

Location 

Parameters 

El-El-

Boughaz 
EL-Ganka Domietta 

TBC×10
4 

(CFU/ml) 

5.00±0.58 6.70±0.88 3.00±1.03 

CF×10
4
 (CFU/ml) 0.13±0.03 4.00±0.21 0.18±0.04 

E. coli×10
3
 

(CFU/ml) 

0.20±0.0 12.67±14.55 0.47±0.38 

V. cholera×10
2
 

(CFU/ml) 

1.67±0.67 10.67±2.34 0.17±0.03 

Bacterial investigation of sediment showed in table 3 for the same 

sites of El-Manzala Lake. The obtained data revealed that the mean 

numbers of total bacterial count (TBC) was highly increased in El-

Ganka which was 91±5.51 CFU/g while the low numbers recorded in 

El-Boughaz  which was 0.54±.24 x10
5
 CFU/g. Also total coliform 
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and fecal coliform recorded the high mean numbers in El-Ganka 

which were 75.66±1.76x10
4
 CFU/g and 80.00±0.00x10

3 
CFU/g, 

respectively. The low numbers for total coliform (0.57±0.03x10
4
 

CFU/g) recorded in El-Boughaz but number of fecal coilform 

(0.90±0.58x10
3 

CFU/g) recorded in Domiette. In contrast, vibrio 

cholera recorded the highest mean numbers in El-Boughaz  which 

was 140.00±3.06x10
2
 CFU/g, while the lowest mean values were 

recorded in Domiette (27.00±0.26x10
2
 CFU/g) and El-Ganka  

(43.30±0.71x10
2
 CFU/g). The increase in Vibrio cholera at El-

Boughaz may be due to the increase of salinity as confirmed in this 

study and found previously by Fishar (1999).  

Table 3: Average numbers of total bacterial count (TBC), coliform 

group (CF), fecal coliform (E. coli) and Vibrio cholera (V. cholera) in 

sediment samples collected from different regions of El-Manzala' lake 

during autumn, 2016 

Location 

Parameters 
El-El-Boughaz EL-Ganka Domietta 

TBC ×10
5 

(CFU/g) 

0.54±.24 91.00±5.51 7.07±0.41 

CF×10
4
 (CFU/g) 0.57±0.03 75.66±1.76 10.00±0.00 

E. coli ×10
3
 

(CFU/g) 

1.93±2.91 80.00±0.00 0.90±0.58 

V. cholera ×10
2
 

(CFU/g) 

140.00±3.06 43.3±0.71 27.00±0.26 

The flow of water into the lake comes mainly from two drains. The 

sewage Bahr El-Bakar drain discharges highest pollutant load at 

Bashtir location. The Bahr Hados drain feeds the lake with agriculture 

waste waters at the area of El-Ganka. So, Bashtir and El-Ganka zones 

represent two different reservoirs of bacterial communities affected 

by anthropogenic pollution. El-Shabrawy and Germoush (2014) 

stated that, Manzala Lake is a eutrophic coastal lake that has been 

flooded by excess agriculture drainage over the last 30 years, 

changing its ecological status. It has undergone substantial changes 

recently due to regulation of freshwater inflows, land reclamation and 

increasing discharges of pollutants. This is particularly associated 

with polluted drains flowing into the lake. Increases in pollutant 

concentrations can be attributed to increased use of fertilizers 
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combined with an expanding population served by sewers, improved 

living standards and increased industrial production. Pollutant 

enrichment has resulted in declining water quality and eutrophication, 

especially in the southern parts of Lake (Rasmussen et al., 2009).  

Data in table (4) indicted the variation of bacterial load in muscle, 

skin and gills of tilapia fish; Oreochromis niloticus and Catfish; 

Clarias gariepinus.  The lowest numbers were recorded in muscles 

and the highest were in gills followed by the skin in all bacterial 

examinations for both fish species. 

Total bacterial count and coliform in muscle of tilapia 

(3.33±0.33×10
3
 and 0.97±0.09×10

3
 CFU/g, respectively) was lower 

than those recorded in catfish (14.33±1.20×10
3
 and 1.50±0.58×10

3 

CFU/g, respectively). This may be due to that muscle of catfish is not 

protected, so easily microbes penetrate it. Also, catfish always prefer 

staying in mud and become more exposed to high pollutant in 

sediment than water. While fecal coliform and vibrio cholera not 

detected in muscle of the two fish species. These results agree with 

Hamed et al. (2013).  

Total bacterial count of tilapia skin (9.77±5.37×105 CFU/cm) was 

higher than that of catfish (7.53±0.29×105 CFU/cm), also coliform 

group was higher in tilapia skin (2.5±0.03×10
5
 CFU/cm) than in 

catfish (0.63±0.09×10
5
 CFU/cm). In contrast fecal coliform (E. coli) 

was higher in catfish skin (8.56±0.79×10
2
 CFU/cm) than in tilapia 

skin (2.33±0.33×10
2
 CFU/cm) due to staying catfish long time in 

mud. With respect to V. cholera, no significant variations were 

noticed in skin of both fish species.  

Gills of tilapia recorded higher numbers of TBC, coliform and 

fecal coliform (80.00±10.03×10
5
, 17.00±1.50×10

5
 and 

41.00±2.084×10
5
 CFU/g, respectively) than in gills of catfish 

(28.33±1.77×10
5
, 15.67±1.86×10

5
 and 15.33±0.33×10

3
 CFU/g, 

respectively). These results may be due to that gills of catfish 

anatomically are more protected than gills of tilapia.   
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Table 4: Average numbers of total bacterial  count (TBC), coliform group (CF), fecal coliform (E. coli) and 

Vibrio cholera (V. cholera) in muscles, skin and gills of O. niloticus and C. gariepinus from El-Manzala' lake 

during autumn, 2016 

Organs Fish species TBC CF E. coli V. cholera 

Muscle (CFU/g) 
O. niloticus 3.33±0.33×10

3
 0.97±0.09×10

3
 0.00±0.00 0.00±0.00 

C. gariepinus 14.33±1.20×10
3
 1.50±0.58×10

3
 0.00±0.00 0.00±0.00 

Skin (CFU/cm) 
O. niloticus 9.77±5.37×10

5
 2.50±0.03×10

5
 2.33±0.33×10

2
 0.30±0.06×10

2
 

C. gariepinus 7.53±0.29×10
5
 0.63±0.09×10

5
 8.56±0.79×10

2
 0.43±0.03×10

2
 

Gills (CFU/g) 
O. niloticus 80.00±10.03×10

5
 17.00±1.50×10

5
 41.00±2.084×10

3
 60.33±1.45×10

2
 

C. gariepinus 28.33±1.77×10
5
 15.67±1.86×10

5
 15.33±0.33×10

3
 65.33±2.89×10

2
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Interpretation of the detected bacterial indicators in the lake waters 

were done according to the European Commission (EC) Guide 

Standard (EC, 1997), which meet with the Egyptian Guide Standard 

(Ministry of Health, Egypt, 1996). They accept the guide values of 

the investigated bacteria up to 50 CFU/ml of marine water for 

coliforms and 1CFU/ml for fecal coliforms (E. coli). The present 

findings revealed values exceed the permissible values mentioned by 

EC, 1997 and Ministry of Health, Egypt, 1996. 

Therefore, in order to keep the water quality of Lake El-Manzala 

in the safe side to prevent the damage of fish environment, hard 

works should be done to reduce the discharging of domestic, 

industrial and agricultural drainage into the lake. 
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بعض و التربتجودة المٍاه والتلوث البكتٍري فً المٍاه وبعض عوامل تقٍٍم 

 أسماك بحٍرة المنزلت

 إٌمان عطٍت عبذ السمٍع عبذ الحمٍذ
 اىَعَو اىَزمشٙ ىبح٘د اىززٗة اىسَنٞت -قسٌ اىيَْٞ٘ى٘جٜ

 ٍصز -شزقٞت -اب٘ حَبد -اىعببست

 العربى لملخصا

فٜ أجزٝج اىذراست ىحٞبة الأسَبك. ٗأسبسٜ فٜ حسِ سٞز اىْظبً اىبٞئٜ  دٗرا حٞ٘ٝب يَبءى

اىب٘غبس ٗدٍٞبط ٍخخيفت ٕٜ  ٍْبطقحٌ اخخٞبر رلارت  حٞذ 6102ٍ٘سٌ اىخزٝف ٍِ عبً 

ة اىَٞبٓ ٗمذىل اىحَو ج٘دٍِ بحٞزة اىَْشىت ىذراست ٍ٘اقع  4بنو ٍْٖب عذد  ٗاىجْنت

 اىطبقت اىسطحٞت ٍِ اىخزبتىن٘ىٞف٘رً ٗاىن٘لاٛ ٗاىن٘ىٞزا فٜ اىَبء ٗاىبنخٞزٛ اىنيٜ، ا

حٞذ حخعزض ٕذٓ  ٗعضلاث ٗجيذ ٗخٞبشٌٞ سَنخٜ اىبيطٜ اىْٞيٜ ٗاىقزٍ٘ط الأفزٝقٜ.

 ٍصبرفاىصزف اىصحٜ ٗاىشراعٜ ٗاىصْبعٜ ٍِ َٞبٓ اىَ٘اقع اىَخخبرة ىيذراست ىيخي٘د ب

خزٗجِٞ اىْخزاث ٗاىْ –اىْٞخزٝج  -قٌٞ اىَزمببث اىْٞخزجْٞٞت )الاٍّ٘ٞبسجيج ٗقذ  ٍخخيفت.

ٗاىني٘رٗفٞو ا سٝبدة ٍعْ٘ٝت فٚ ٍْطقت اىجْنت ٗٝيٖٞب ٍْطقت دٍٞبط  اىنيٚ(  ٗاىف٘سف٘ر اىنيٚ

ٗاخٞزا ٍْطقت اىب٘غبس. ٗسجيج قٌٞ اىَي٘حٔ ٗاىخ٘صٞو اىنٖزبٚ سٝبدة ٍعْ٘ٝت فٚ ٍْطقت 

  ظزا ىيخببده اىَبئٚ بِٞ اىبحٞزة ٗاىبحز اىَخ٘سظ.اىب٘غبس عِ ببقٚ اىَْبطق ّ

أٍب اىعذد اىنيٜ ىيبنخٞزٝب، ٍجَ٘عت بنخزٝب اىق٘ىُ٘ ٗاىن٘لاٛ ٗاىن٘ىٞزا فقذ سجيج قَٞب أعيٚ 

فٜ اىزٗاسب ٍِ اىخٜ فٜ اىَبء. مذىل سجو اىعذد اىنيٜ ىيبنخزٝب ٍٗجَ٘عت اىن٘ىٞف٘رً أقو 

ٍقبرّت ٍَب مبّج عيٞٔ فٜ اىجيذ فٜ حِٞ ىٌ   قٌٞ ىَٖب فٜ عضلاث أسَبك اىبيطٜ ٗاىقزٍ٘ط

غٞز أُ اىخٞبشٌٞ سجيج قَٞب ىَٖب أعيٚ  .حسجو أٛ أعذاد ىين٘لاٛ ٗاىن٘ىٞزا فٜ اىعضلاث

ٗقذ ٗجذ أُ عضلاث اىقزٍ٘ط بٖب ٍسخ٘ٝبث عبىٞت فٜ جَٞع اىَعيَبث  .ٍِ اىخٜ ببىجيذ

ٗاىخٞبشٌٞ مبّج اىْخبئج  عِ اىخٜ فٜ عضلاث اىبيطٜ اىْٞيٜ. فٜ حِٞ أُ اىجيذ اىبنخٞزٝت 

 .عنسٞت

حشٞزٕذٓ اىذراست إىٚ ضزٗرة الإٕخَبً بْ٘عٞت اىَٞبٓ اىخٜ حصب فٜ بحٞزة اىَْشىت ٗاىعَو 

ىْ٘عٞت اىَٞبٓ ى٘قف حذفق اىَي٘ربث  اىَسخَزةٗمذىل اىزقببت ٖب عيٚ ٍعبىجخٖب قبو صزفٖب ب

بظب عيٚ اىبٞئت اىَبئٞت ىخنُ٘ جٞذة لأغزاض حزبٞت الأحٞبء اىَبئٞت ٗالأسَبك حفببىبحٞزة 

 ٗصحت الإّسبُ.

 

 


