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Abstract

The physical, chemical, or biological aspects of a water sample will generally comply with water 
quality guidelines or requirements to assess the consistency of the water for human use. Drinking 
water has been assessed monthly over the year 2019 for 6 vicinities in Dishna city such as Naga-Talha, 
Azaziyah, Safaruh, Alkhawla, Alsaeayida, and Nag-Abo-Elhamed. These places account for 50% of the 
drinking water supplying Dishna city. Aluminum content in all districts has crisis (5-17%) where they 
have surpassed Qena Water Pollution Control Regulations on Drinking Water Quality and (30-140%) 
of WHO (World Health Organization). Conductivity also exceeded WHO limits by 3-4% in all districts 
during autumn except Alsaeayida district. 

Microbiological parameters in some districts were also out of acceptable limits such as fecal coli 
and fecal streptococci in Naga talha and Naga aboelhamed respectively; total coli, fecal coli, and fecal 
streptococci in Azaziyaha. CCA (Canonical Corresponding Analysis) indicates that total algal count and 
microbial content were in positive correlation with all or some physicochemical parameters. Although 
almost all parameters examined for the Dishna drinking water samples were within the limits of the 
guidelines on drinking water quality of the World Health Organization and the Qena authorities› Water 
Pollution Control Regulation. However, some treatment processing should be concerned with some 
disturbing parameters. Seasonal water quality monitoring is also seen as a good practice for evaluating 
plants and processes for water treatment. 
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Introduction

Water – one of the most important necessities and 
a basic element to human life survival – makes up 
over 71% of Earth’s surface [1]. It is an increasingly 
stressed resource, is perceiving a worldwide increase 
in consumption, especially from the last four decades 
largely due to rising human population growth,  
socio-economic development, and changing consumer 
choices and trends [2]. The daily need for clean water 
is about 2 L for each person [3]. The supply of potable 
water is important to the development of any country 
[4]. Clean water is important for a safe population and 
contributes to the household›s quality of life by meeting 
basic water and sanitation needs. Poor quality water 
can cause social and economic damage as a result 
of water-related epidemics such as cholera, adequate 
wash could prevent the deaths of 361,000 children 
under the age of five or 5.5% of deaths in that age 
group [5]. The United Nations has assessed that at least  
2.5 billion people in middle - and low-income countries 
lack access to enhanced hygiene and over 884 million 
lack access to improved drinking water [6]. About 
3.1% of deaths occur due to the unhygienic and poor 
quality of water [7]. In public campgrounds, drinking 
water without treatment or filter-only treatment is 
unlikely to meet national requirements for human use, 
necessitating additional water treatment steps such 
as UV irradiation or chemical treatment [8]. Potable 
drinking water should be free from color, turbidity, 
odor, and microbes. It should be esthetically pleasant 
it must be free from unpleasant odors, so water must 
meet physicochemical and microbiological standards 
[9-11]. New strict regulations for water quality and 
water sources have been imposed in different countries. 
These regulations should ensure the protection of 
drinking water by eliminating or reducing dangerous 
substances in the water to a minimum concentration 
[12]. The guideline describes drinking water as water 
that is safe to drink for the rest of one's life, i.e., it 
poses no significant health risk. Researchers have been 
researching the safety of drinking water for a long 
time, around the world with rapid urbanization; the 
chemical aspects of water quality have become a cause 
of increasing concern as toxic chemicals in industrial 
Human wellbeing are jeopardized by effluents [13, 14]. 
Failure to ensure drinking-water safety may expose the 
community to the risk of outbreaks of intestinal and 
other infectious diseases. Increasing physicochemical 
constituents cause adverse health effects after prolonged 
periods of exposure, undrinkable water owing to 
improper taste, appearance, and odor. The greatest 
microbial hazards are associated with the ingestion 
of water that is contaminated with human or animal 
faces that is a source of pathogenic bacteria, protozoa, 
helminths, and viruses [15]. Therefore, there is a need 
to look for some useful indicators, both chemical and 
physical, which can be used to monitor both drinking 
water operation and performance [16]. Drinking water 

in each region presents varying degrees of health risk, 
for improving drinking-water quality so, periodic water 
quality monitoring and, use of simple, low-cost, and 
sustainable drinking-water treatment methods, such 
as boiling, solar disinfection, and chlorination [17]. 
Based on the fact that drinking water should be free 
of poisonous elements, living and non-living species, 
and an excessive amount of minerals, may be harmful 
to health. So, this study is concerned with the analysis 
of quality aspects of drinking water in Dishna distract 
for general water quality. Drinking water samples were 
analyzed for physio-chemical and biological properties 
for one year compared to the Egyptian standards 
for drinking water. All the results were analyzed to 
determine the seasonal variation in drinking water 
quality and determine to what extent the water was safe 
for human consumption.

Materials and Methods

Study Site and Sampling

In 6 districts of Dishna city, 72 water samples were 
gathered monthly during 2019 (12 samples for each 
district) after water flowed directly from taps for at 
least 5 minutes. Samples were collected in the morning 
between 9 am and 12 pm [18].

Physico-Chemical Analysis

Clean and high-density polyethylene vials were 
used to collect samples for physicochemical analysis. 
These bottles were rinsed 3-4 times with sample water 
after being washed with diluted hydrochloric acid. 
Water temperature and pH were recorded at the time 
of sample collection using a pH meter (HACH Sension 
156, Loveland Co., USA). For total iron and manganese 
measurements, precipitation can be controlled in the 
sample containers by the addition of 1.5-3.0 ml of 
concentrated HNO3 per liter of the sample immediately 
after collection. While, turbidity was determined by 
nephelometer (HACH 2100N, USA). Total dissolved 
solids (TDS) were determined by filtring 100 ml sample 
through a 45 μm glass fiber filter attached to the vacuum 
pump and weighing the filtrate. Electrical conductivity 
at 25ºC was determined by using a «HACH Sension 
156, Loveland Co., USA» conductivity meter. Total 
hardness, Alkalinity, and chlorides were determined 
using the EDTA titrimetric method and the indicators 
Eriochrome black T and murexide, respectively [19]. 
Nitrate, nitrite, ammonia, sulfate, and aluminum 
concentration were measured by spectrophotometer 
at 420 nm (HACH TUV, USA) and potassium nitrate 
for preparing the standard curve. Sodium, iron, zinc, 
copper, and manganese concentration were determined 
by atomic absorption spectroscopy (Varian AA240Z, 
Australia). A calibration curve was prepared by 
using at least three concentrations of standard metal 
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solutions. Samples were prepared by digestion with  
3 ml concentrated HNO3. Then blank reagent (acidified 
deionized water) was introduced in the instrument 
followed by the sample. Total trihalomethanes and 
pesticides were determined by the GC System 
(VARIAN, Chromatography Systems Middelburg, The 
Netherlands). All physicochemical parameters were 
considered following APHA (2005) [19]. All parameters 
were compared with the limits of the Egyptian and 
WHO limits [20, 21].

Microbiological Analysis

In the sterile 1L glass bottles, water samples used 
for microbiological testing have been obtained under 
aseptic conditions. Maintained in an icebox and then 
transported within 3 hours of sampling to a laboratory. 
Directly after the selection, samples were tested to 
mitigate bacterial population changes. All media and 
chemicals were supplied by Merck Co., England, 
prepared with deionized water, and autoclaved at  
121ºC for 15 min prior use. All microbiological 
indicators were determined according to APHA (2005) 
[19].

Total Bacterial Count at Different Temperatures 
(35 and 22ºC)

The media used were nutrient agar and buffer 
peptone water [19]. The sample volumes that were 
used were 1 and 0.1 ml. The sterile agar medium was 
melted and held at 44-46ºC in a water bath until used. 
One set of three plates was set up for each temperature. 
The melted medium was mixed thoroughly with the 
sample in the plates by swirling. After being solidified, 
the plates were incubated for 48 h at 35ºC and 72 h at 
22ºC. At the end of incubation, the number of colonies 
developed on each plate was counted to determine the 
plate count as a colony-forming unit (CFU) per ml of 
sample.

Determination of Total Coli, Fecal Coliform, 
and Fecal Streptococci of Water Samples 

by Membrane Filter Technique

Detection of Total Coliform 

Samples bottles were shaken vigorously and filtered 
through 45 μm membrane filters. After that, the filter 
was placed on the M-Endo agar plate and incubated 
at 35ºC for 22 to 24 hours. Coliform bacteria were 
described as red colonies with a metallic golden sheen 
after incubation. Picking two typical and two atypical 
colonies from a membrane filter with a sterile loop  
and placing them in lauryl tryptose broth tubes 
incubated at 35ºC for 48 hours was used to verify both 
typical and non-typical coliform colonies. In brilliant 
green lactose broth (incubated at 35ºC for 48 hours), 
tubes that generated gas were verified. Gas formation 

in lauryl tryptose broth and confirmed in brilliant green 
lactose broth within 48 h were verified as coliform 
culture.

Detection of Fecal Coliform 

Detection of fecal coliform was carried out on M-FC 
medium with the same steps termed earlier on detection 
of total coliform. The plates were then incubated for 
24 h at 44.5ºC. After incubation, colonies with blue 
color were counted as fecal coliform bacteria. In lauryl 
tryptose broth, typical and atypical fecal coliform 
colonies were confirmed, and gas output was verified in 
EC broth (tubes incubated at 44.5ºC for 48 hours). The 
colony was identified as fecal coliform bacteria after gas 
was produced in lauryl tryptose broth and confirmed in 
EC within 48 hours.

Detection of Fecal Streptococci

Fecal streptococci were determined as described 
previously in total coliform but on M- Enterococcus 
agar and the plates were incubated for 48 h at 35ºC. 
After incubation, colonies with red colour were  
counted as fecal streptococci bacteria. All colonies 
that were red, maroon, or pink color were marked as 
typical colonies, which were confirmed by transferring 
the filtrate onto a plate of bile aesculinazid agar  
after sample filtration. The plates were incubated for 
2 hours at 44ºC. Fecal streptococci colonies were 
identified by a tan to black color in the surrounding 
media [19].

Algal Analysis, Its Toxins, and Detection 
of Rotifers, Nematodes, and Arthropoda

Detection of total algae count rotifers, nematodes, 
and Arthropoda were detected as follows: One liter 
of water sample was taken in a container and pumped 
through a membrane filter. Then the container was 
rinsed with 1 L of filtered distilled water and pumped 
washings through the filter unit after water sample 
filtration to confirm there were no parasites on the 
surface of the water tank of the filtration unit. The filter 
was removed from the filter housing and placed into a 
suitable clean Petri dish containing a suitable amount 
of distilled water. The surface of the filter was scraped 
gently for 1 min. the washings were Decanted into a 
10 ml centrifuge tube and centrifuged at 2000 rpm for 
15 min. The supernatant was genteelly and carefully 
aspirated off leaving the pellet. The obtained pellet was 
spread on a glass slide and examined on a compound 
microscope (OLYMPUS, CX31, Philippines) in a 
Sedgewick-Rafter Counting chamber after preservation 
in Lugol›s iodine [22]. Algal toxins were determined 
using High Performance Liquid Chromatography 
(HPLC) (Agilent Technology, 1260 Infinity, Germany) 
[23, 24].
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Statistical Analysis

The data were statistically managed to guess the 
mean from triplicates and Pearson’s correlation analysis 
was used to determine the interactions among the 
bacterial indicators, algal count, and physic-chemical 
characteristics according to GraphPad Prism version 
8. Differences were considered significant at P values 
of ≤0.05 by the two-way analysis of variance ANOVA 
test. The microbial analyses and physicochemical 
characteristics of the investigated samples were 
subjected to canonical corresponding analysis (CCA) 
using the Canoco for Windows version 4.5 software. 
The positive correlation was expressed by a relatively 
long vector which roughly pointed into the same 
direction, whereas the arrow pointing into the opposite 
direction indicated a negative correlation. 

Result and Discussion

Safe drinking water is a basic human right for all 
people because contaminated drinking water leads 
to the spread of diseases such as diarrhea, dysentery, 
cholera, and polio (WHO, 2018 b) [25]. To solve water 
and environmental problems, awareness and regular 
monitoring programs of water management and safe 
disposal of waste have been suggested (Amin et al., 2019) 
[26]. Understanding the factors inducing the quality of 

drinking water is necessary to get adequate decisions on 
the protection and management of drinking water quality. 
Dirican, 2015 [27] stated that continuous monitoring of 
physicochemical and microbial parameters is important 
to the management of water quality. The physicochemical 
parameters of water quality were listed in Table 1. Water 
temperature varied from minimally of 22ºC during 
winter to maximally 29.3ºC during summer with slight 
variation between different districts. Water pH values 
ranged from 7.2 to 7.8 which was acceptable according 
to the Egyptian Standard Limits and WHO limits. 
Turbidity is one of the main detected physicochemical 
parameters. It may be present due to the occurrence 
of some suspended matters and microorganisms 
(Omer, 2019) [28]. The release of microorganisms 
or metals in distribution systems is also generally 
associated with turbidity events [29]. The acceptable 
limit of turbidity was <1 NTU (Chakrabarty and 
Sarama, 2011) [30]. The current study revealed that all 
samples were below the acceptable limits with a minimal 
value of 0.12 and maximally of 1.0 NTU (Table 1). 
Electrical conductivity reached its highest value of 
312 μs cm-1 during autumn in Alkhawla district while 
the lowest value of 246 μs cm-1 was recorded during 
summer in more than one district. All samples have 
total dissolved solids values (108-150 mgL-1) within the 
permissible limits. Alkalinity values were between 128 
to 150 mgL-1 while total hardness values were from 106 
to 143 mgL-1. All districts in Dishina city have acceptable 

Dis. Sea. Tem. pH Tur. Con. TDS Alk. TH Cl NO3 NO2 NH3 SO4

WHO limits --- 6.5-8 10 300 1000 --- 300 200 50 3 < 0.2 200

Egy. limits --- 6.5-8.5 1 --- 1000 --- 500 250 45 0.2 0.5 250

Naga-Talha

Win. 22 7.4 0.37 270 137 138 143 18 0.37 0.03 0.03 22

Spr. 23.5 7.8 0.72 246 123 146 127 17 0.33 0.03 0.03 20

Sum. 29.3 7.5 0.73 248 108 145 106 14 0.31 0.02 0.03 18

Aut. 27.7 7.2 0.12 308* 149 128 118 18 0.29 0.02 0.03 17

Azaziyah

Win. 22 7.6 0.51 267 134 136 143 17 0.35 0.03 0.03 21

Spr. 23.5 7.4 0.56 246 124 146 127 17 0.32 0.03 0.03 20

Sum. 29.2 7.4 0.57 250 108 148 107 14 0.32 0.02 0.03 18

Aut. 27.7 7.3 0.27 309* 148 128 117 17 0.28 0.02 0.03 17

Safaruh

Win. 22 7.4 0.51 267 135 139 143 17 0.35 0.03 0.02 22

Spr. 23.5 7.3 0.9 248 123 149 127 16 0.32 0.03 0.03 20

Sum. 29.2 7.3 0.5 248 109 149 106 15 0.31 0.02 0.03 17

Aut. 27.7 7.3 0.35 310* 149 130 120 17 0.28 0.02 0.03 17

Alkhawla

Win. 22 7.5 1.0 272 136 139 141 17 0.34 0.03 0.03 21

Spr. 23.5 7.3 0.58 248 124 148 131 16 0.33 0.03 0.03 21

Sum. 29 7.3 0.57 248 108 148 108 14 0.30 0.02 0.03 19

Aut. 27.7 7.3 0.28 312* 147 129 120 16 0.28 0.02 0.03 17

Table 1. Physico-chemical analysis of water samples in different districts of Dishna city.
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Table 1. Continued.

Alsaeayid

Win. 22 7.5 0.7 268 136 138 140 18 0.34 0.03 0.03 21

Spr. 23.5 7.3 0.75 246 123 150 130 16 0.34 0.03 0.03 21

Sum. 29 7.4 0.65 249 109 146 107 14 0.32 0.02 0.02 19

Aut. 27.7 7.4 0.21 286 149 131 117 18 0.28 0.02 0.03 17

N.aboelh

Win. 22 7.5 0.33 270 137 139 140 19 0.37 0.03 0.02 21

Spr. 23.5 7.4 0.57 246 123 149 129 17 0.3 0.03 0.04 21

Sum. 28.8 7.4 0.67 249 110 148 108 15 0.33 0.02 0.03 19

Aut. 27.7 7.4 0.24 310* 150 128 119 17 0.29 0.02 0.03 17

Dis. Sea. Al RCl Mn Cu Zn Na Fe THM ClF DC DB BrF

WHO limits 0.1 --- 0.4 2 5 200 0.3 1 0.3 0.06 0.1 0.1

Egy. limits 0.2 <5 0.4 2 3 200 0.3 0.1 0.3 0.06 0.06 0.1

Naga-Talha

Win. 0.23* 1.1 0.01 0.003 0.01 20 0.07 0.03 0.02 0.005 0.01 0.003

Spr. 0.22* 1.4 0.01 0.003 0.01 20 0.04 0.01 0.01 0.003 0.01 0.003

Sum. 0.2* 1.4 0.02 0.004 0.01 19 0.03 0.05 0.03 0.006 0.04 0.002

Aut. 0.13* 1.9 0.02 0.003 0.01 20 0.05 0.02 0.01 0.003 0.01 0.002

Azaziyah

Win. 0.21* 1.2 0.01 0.003 0.01 20 0.07 0.03 0.02 0.002 0.016 0.003

Spr. 0.24* 1.5 0.01 0.003 0.01 20 0.04 0.004 0.02 0.002 0.005 0.002

Sum. 0.24* 1.6 0.01 0.003 0.01 19 0.03 0.06 0.03 0.004 0.014 0.002

Aut. 0.14* 1.7 0.01 0.004 0.01 20 0.05 0.02 0.01 0.003 0.005 0.002

Safaruh

Win. 0.22* 1.1 0.01 0.002 0.01 20 0.06 0.02 0.02 0.004 0.012 0.003

Spr. 0.23* 1.6 0.01 0.002 0.01 20 0.03 0.004 0.01 0.003 0.005 0.003

Sum. 0.2* 1.5 0.01 0.003 0.01 19 0.04 0.04 0.03 0.004 0.013 0.003

Aut. 0.15* 2 0.02 0.003 0.01 20 0.06 0.02 0.01 0.004 0.006 0.002

Alkhawla

Win. 0.2* 1.1 0.01 0.003 0.01 20 0.07 0.02 0.02 0.004 0.012 0.002

Spr. 0.22* 1.6 0.01 0.004 0.01 20 0.04 0.004 0.02 0.003 0.007 0.003

Sum. 0.21* 1.3 0.02 0.003 0.01 19 0.03 0.05 0.03 0.003 0.009 0.006

Aut. 0.14* 2 0.02 0.004 0.01 20 0.06 0.02 0.02 0.004 0.004 0.002

Alsaeayid

Win. 0.2* 1.1 0.01 0.004 0.01 20 0.06 0.03 0.02 0.003 0.008 0.003

Spr. 0.2* 1.4 0.02 0.003 0.01 20 0.04 0.007 0.02 0.005 0.009 0.002

Sum. 0.21* 1.4 0.02 0.003 0.01 19 0.04 0.05 0.03 0.009 0.011 0.004

Aut. 0.16* 1.9 0.02 0.003 0.01 20 0.05 0.02 0.02 0.004 0.003 0.003

N.aboelh.

Win. 0.22* 1.2 0.01 0.003 0.01 20 0.07 0.03 0.02 0.003 0.01 0.004

Spr. 0.21* 1.6 0.02 0.003 0.01 20 0.05 0.005 0.01 0.004 0.01 0.003

Sum. 0.22* 1.4 0.02 0.004 0.01 19 0.04 0.05 0.03 0.007 0.01 0.004

Aut. 0.16* 2 0.02 0.004 0.01 20 0.05 0.02 0.01 0.007 0.003 0.003

Physico-chemical parameters of water samples in 6 districts of Dishna city compared with WHO and Egyptian limits. The districts 
named Naga-Talha, Azaziyah, Safaruh, Alkhawla, Alsaeayida, Naga abo elhamed during the four seasons. Temp.- temperature; 
Cond.- conductivity; Alk. -alkalinity; Turbi- turbidity; TH.- total hardness; TDS- total dissolved solids; R. Cl- Residual chlorine; 
THM- total halomethanes; ClF-chloroform; DC-di chlorobromomethane; DB- dibromochloromethane; BrF-bromoform. *: means 
values exceeded the permissible limits. Note: Temperature in ºC, turbidity in unites, EC in μS/cm and all concentrations of chemical 
elements in mg/L.
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limits of chloride with values of 14-19 mgL-1. Nitrate 
and nitrite in the examined samples were also within 
the permissible limits with concentrations ranged from 
0.28 to 0.37 mgL-1 and 0.02 to 0.03 mgL-1, respectively. 
Although the presence of ammonia in drinking water 
has not associated with health effects, it may lead to 
the formation of nitrite that causes failure in manganese 
removal (Khalil et al., 2013) [18]. In the current study, 
ammonia and sulfate concentrations ranged from  
0.02-0.03  and 17-22 mgL-1, respectively which is lower 
than the permissible limits (Table 1). 

Aluminum pollution of treatment water has been a 
source of concern for several years (Van Benschoten 
and Edzwald, 1990) [31]. This is due to the fact that acid 
rain has raised the aluminum level in many freshwater 
sources (Sivaramanan, 2015) [32]. Also, its high level 
gives rise to turbidity and decreases disinfection 
efficiency (M Mohamed  et al. 2020) [33]. Furthermore, 
excessive aluminum intake may cause neuromuscular 
effects [34, 35]. The acceptable limit of aluminum 
according to Egyptian Standard Limits according to the 
minister of Health decision no. 458 (2007) and WHO 
were 0.2 and 0.1 mgl-1, respectively . The current study 
revealed a high level of aluminum in all studied Dishna 
districts in all seasons (0.13-0.24 mgL-1) (Table 1). 

Residual chlorine level was within the acceptable 
limits (<5) where its level in all districts was between 
1.1 and 2. Manganese and copper concentrations 
in drinking water in the current study were below  
(0.01-0.02 and 0.003-0.004 mgL-1 respectively) the 
legislation values (0.4 and 2 mgL-1 for manganese and 
copper, respectively). Zinc, sodium, and iron levels 
were also below the enactment limits of  the Egyptian 
ministry of health and WHO standards as stated in 
Table 1. Where zinc concentration was 0.01 mgL-1.
Sodium and iron concentrations were 19-20 and  
0.03-0.07 mgL-1 , respectively. The standard limits were 
3, 200, 0.3 mgL-1 , respectively.   

Trihalomethanes (THMs) are formed in drinking 
water primarily as a consequence of the chlorination of 
organic matter existing in raw water supplies. The rate of 
 THM formation is affected by the concentrations of 
chlorine and humic acid, as well as temperature, pH, 
and bromide ions [36, 37]. Cotruvo and Amato (2019) 
[38], found that increasing  the duration of exposure to 
THMs increases bladder and lung cancer risk. THMs 
levels in the current study in all districts (0.004-0.06) 
were below the permissible limits (0.1 mgL-1) over the 
year. 

Chloroform (also called trichloromethane) is 
the most important THMs in drinking water, it is 
a chemical used to make other chemicals and a 
byproduct of chlorinating water (MDH, 2016) [39]. 
Its high levels in drinking water for a long time cause 
damage to kidney and liver cancer (Aslani et al., 2019) 
[40]. Dishina city has acceptable limits of chloroform 
(0.01-0.03 mgL-1). Dibromochloromethane (DBCM) 
is an intermediate in the manufacture of refrigerants, 
pesticides, propellants, and other organic chemicals, 

while bromodichloromethane (BDCM) is toxic 
disinfection byproducts results from elevated chloride 
and bromide contents in supply waters during chlorine 
disinfection [41]. In an NTP bioassay, DBCM induced 
hepatic tumors in female and possibly in male mice but 
not in rats and cardiotoxicity. Bromoform is used in 
the synthesis of pharmaceuticals, as a solvent, and as 
an ingredient in fire-resistant chemicals and gauge fluid 
in the aircraft and shipbuilding industries. BDCM and 
bromoform were considered to be fetotoxic, based on 
the observation of interparietal anomalies. As listed in 
Table 1, BDCM, DBCM, and bromoform concentrations 
(0.002-0.009, 0.003-0.016, and 0.002-0.006 mgL-1, 
respectively) were below the acceptable limits (0.06, 
0.06, and 0.1 mgL-1, respectively).    

The results obtained in Table 2 illustrate that the 
total bacterial count at 35 and 22ºC in all districts 
(0-37, and 0-43 cell/ ml) were below the acceptable 
limits (50 cell/ ml). Fecal contamination is considered 
a significant danger to human health [42]. A large 
number of pathogens could be transmitted to humans 
through contaminated water with fecal matter such 
as Salmonella, Shigella, Pseudomonas aeruginosa, 
multicellular parasites enteroviruses, Aeromonas 
hydrophila, and Vibrio parahaemolyticus [43]. Luckily, 
determining coliform bacteria (total and/or fecal 
coliforms consider an indirect attitude to quantifying 
fecal contamination [44-46]. The results of the current 
study as listed in Table 2, indicate that the total 
coliform count was below the permissible limits (≤2) 
except during autumn in Azaziyah bacterial count 
exceeds Egyptian ministry health and WHO limits by 
5 fold. Fecal coliform count in Dishina city was also 
below the permissible limits (<1) except during summer 
in Naga-Talha and during autumn in Azaziyah by one 
fold. Finally, fecal Streptococcus count exceeds limits 
during autumn in Azaziyah by one fold Table 2 where 
the acceptable limit was <1. 

Algal removal is an important measure of the 
treatment efficiency since algae especially those 
belonging to blue-green algae are in interest to water 
treatment authorities due to their production. The 
presence of toxic cyanobacteria in surface waters, such 
as Microcystis, Anabaena, Oscillatoria, and Nostoc 
organisms, and their effect on drinking water treatment 
plants (WTPs), is a global concern (Zamyadi et al., 
2021) [47], Since potentially harmful cyanobacteria, 
have been found in the numbers in water supply 
systems around the world in recent years, they pose  
a health risk. (Zamyadi et al., 2009) [48]. Alarming levels 
of water contamination are detrimental to the marine 
environment, resulting in a significant loss in species 
diversity. Diatoms have a high ability to live in polluted 
water sources, making them compelling bioindicators 
for effectively monitoring changes in environmental 
matrices (Saxena et al., 2020).  [49]. The current study 
revealed a high level of total and blue-green algae 
in all studied Dishna districts (74-221 organism/ml)  
(Table 2). 
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Several species of algae produce stronger lethally 
toxins, that were frequently released into the water when 
the cells of toxic algae rupture or die. The Presence of 
significant quantities of toxic algae in the water or if 
their toxin is swallowed, posing a health risk to humans 
(Safiyanu et al., 2018) [50]. Toxic algae kill fishes and 
animals and make people sick. They are probably 
signs that the health of ecologically important and 
commercially valuable bays, estuaries, and freshwater 
environment is deteriorating (Carmichae, 1994) [51]. 
Interestingly, algal toxins were absent in all examined 
samples all over Dishina city. 

The presence of free-living nematodes in drinking 
water does not always mean a direct risk to human 

health. Water suppliers have largely regarded it as an 
aesthetic problem, either directly or by their association 
with discoloured water (WHO, 2004) [52]. Drinking 
water containing high concentrations of nematodes 
has been documented to have an unpleasant taste. 
Interestingly, Rotifers, nematodes, and Arthropoda 
were absent in the targeted samples. It has been found 
that all samples are free of rotifers, Arthropoda, and 
nematodes except for some samples of the outlet, it is 
found that they contain live nematodes. 

In general statistical analysis of the interrelationships 
between microbiological analysis and physicochemical 
parameters using Canonical correlation analysis 
(CCA) correlations were introduced in Fig. 1.  

Districts Season T 35 oC T 22 oC T coli F coli F strep. T algae

WHO limits -------- ------- 0 0 0 -----

Egyptian limits       50           50 ≤ 2 0 0 -----

Naga-Talha

Winter 3 2 1 0 0 106

Spring 2 2 2 0 0 97

Summer 3 2 0 2* 0 164

Autumn 3 12 2 0 0 110

Azaziyaha

Winter 4 6 0 0 0 119

Spring 4 1 0 0 0 75

Summer 2 3 0 0 0 221

Autumn 37 43 11* 3* 2* 85

Safaruh

Winter 3 3 0 0 0 128

Spring 1 1 0 0 0 74

Summer 2 1 0 0 0 234

Autumn 7 1 0 0 0 111

Alkhawla

Winter 2 2 0 0 0 122

Spring 2 0 0 0 0 75

Summer 1 1 0 0 0 171

Autumn 2 2 0 0 0 114

Alsaeayida

Winter 3 1 0 0 0 150

Spring 3 0 0 0 0 79

Summer 1 1 0 0 0 192

Autumn 7 2 0 0 0 118

N. aboelhamed

Winter 4 2 0 0 0 190

Spring 2 1 0 0 1* 104

Summer 1 0 0 0 0 210

Autumn 0 3 0 0 0 114

Microbiological and algal analysis of water samples in 6 districts of Dishna city, they named Naga-Talha, Azaziyah, Safaruh, 
Alkhawla, Alsaeayida, Naga abo elhamed during the four seasons. T 35ºC and T 22 oC -total bacterial count at 35 and 22ºC 
expressed in cell/cm3; T coli- total coli; F coli- fecal coliform; F strep. - fecal streptococci; T algae-total algae; *: means values 
exceeded the permissible limits of WHO and Egyptian limits.

Table 2. Microbiological and algal analysis of water samples in different districts of Dishna city.
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The CCA biplot summarizes the results and shows 
the correlation between physicochemical variables, 
and the correspondence of bacterial and/or total algal 
species count. Samples were plotted in different areas 
of the diagram depending on their environmental 
characteristics. The CCA method creates an ordination 
diagram in which the axes are made up of a variety 
of environmental variables [53]. In Nag talha district  
(Fig. 1a), the correlation between biological species, 
and environmental data was explained by two axes. 
Both axes shows the highest positive correlation among 
a wide number of physicochemical variables that have 
a role in the increasing Fecal coli and Total coli such 
as Temp., THMs, Alk., Turbidity, pH, Zn, Cu, and 
SO4. On the other hand, a low positive correlation was 
observed in presence of NO2. Total algal count in Nag 
talha district showed a high positive correlation with Al 
while, T 35ºC were highly correlated with NH3, T hard, 
and Cond. Finally, T 22ºC exhibited the highest positive 
correlation with Mn, TDS, Fe, R. Cl, and Na while a 
low correlation was detected in presence of NO3.  

Azaziyah plant was visualized in Fig. 1b), The 
right-hand portion of the first axis was predominantly 
occupied by Fecal streptococci, Fecal coli, Total 
coli, total bacterial count at 22 and 35ºC and affected 
positively by (TDS, Cond, T hard. NO3, Na, Cu, Fe, 
Mn, and R. Cl). The distribution of algae was positively 
correlated to some variables including THMs, Turb. 
Alk, NH3. NO2, SO4, pH, Temp., Al and Zn). It is worth 
mention, the distribution of Fecal strep, T coli, and F 
coli with some physico chemical parameters mentioned 
above affect negatively on the physicochemical 
parameters for the distribution of total algae (parameters 
on the left-hand side). Fig. 1c) envisage Safaruh district, 
the dispersal of the total algal count was positively 
correlated with all physicochemical parameters while T 
35 and T 22ºC were positively correlated with (NO3, R. 
Cl, NH3, Na, Cu, and Mn) and (TDS, Fe, Cond, T hard. 
NO2, pH, and SO4), respectively. 

In alkhawla plant (Fig. 1d), the total algal count was 
highly correlated with all physicochemical variables 
such as Alk., NH3, NO3, NO2, pH, Cond, T hard. TDS, 
Temp., THMs, Turb., R.Cl,  and some heavy metals: 
Fe, Al, Cu, Mn, Zn, Na, Cl, and SO4. In contrast, the 
right-hand portion of the first axis was predominantly 
occupied by the total bacterial count at 22 and 35ºC 
and affected positively by T hard., NH3, NO3, NO2, 
Turbi. and Al  for T35ºC while,  T22ºC was affected 
by pH, cond, TDS, Cu, Na, Fe and Cl. Fig. 1e) pictures 
Alsaeayida plant, the total algal count showed positive 
correlations with approximately all physicochemical 
parameters on, the other hand, T22oC and T35ºC were 
positively affected by (TDS, pH, Cl) and (NO3, R.Cl, 
Cu, Na, Fe), respectively. Finally, Nag abo elhamed 
district Fig. 1f), all parameters affect positively  
(T algae), while Fecal streptococci were distributed in 
the presence of Turb, Alk., and SO4; T22ºC appeared 
when Cond. and TDS as major factors and pH, R. Cl. 
Na, Fe have a slight role. For T35ºC T hard, NO2, NO3,  

NH3, Al, and Zn. Fig. 1g) represents an outlet that is 
approximately the same as Alkhawla, Alsaeayidea, and 
Safurah plants. In general, total algae and heterotrophic 
bacteria are the most predominant in all samples.

  
Conclusions

 From all the above results we can conclude that 
the obtained water from the six locations samples can 
be considered not safe water for drinking purposes 
depending on its physicochemical and biological 
properties in comparison to the decision of the Ministry 
of Health, 458 for (2007) concerning drinking water 
and WHO. Although most detected parameters did not 
exceed the values set by the Ministry of Health decision 
and the exception for some parameters, but suitable 
treatments are required to deal with the disturbing 
parameters.
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