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Abstract

In this study, Water samples were collected from ten different regions comprising the main ten cities of Kafr El-Sheikh
Governorate during October 2011 to September 2012. Some physical parameters such as temperature, turbidity, dissolved oxygen
and pH were monitored. In addition, the bacteriological analyses involved, Fecal Coliforms (FC), and Fecal Streptococci (FS)
were counted in inlet and outlet of the plants where E.coli and Shigella spp. were detected. The results of physicochemical
parameters showed that the temperature values varied from 13.8°C to 31.5°C, turbidity from 0.22 NTU to 30 NTU, pH from 7.0
to 8.7 and dissolved oxygen (DO) from 3.2 mg/l to 8.8 mg/l. The fecal coliform less than 1 CFU/100 ml in outlet of al plants
except outlet of Metobas plant at 02/2012 and 09/2012 as 1 CFU/100ml and 2 CFU/100ml respectively, where the fecal coliform
at interance of all plants from 20CFU/100 ml to 1600 CFU/100 ml , also Streptococcus bacteria less than 1 CFU/100 ml in all
outlet of plants where from less than 1 CFU/100 ml to 600 CFU/100/ml in interance of al plants where Shigella spp. and E.coli
were detected in outlet of Metobas plant, characterization of isolates was carried out by Gram staining reaction, bacteriological
selective media and biochemical tests.

Keywor ds: Drinking water, Fecal coliform, E. coli, Streptococcus, Shigella.

1. Introduction

Water is the most important thing for both human and perilous to heath before it can be termed potable
the equilibrium of natura life. Every person needs (Ihekoronye and Ngoddy.,1985). The health concerns
approximately 2 L of clean drinking water pre day associated with chemical constituents of drinking-
(Yass et al.,2001). water differ from those associated with microbial
contamination and arise primarily from the ability of
The standards for drinking water can be attributed to chemical constituents to cause adverse health effects
two main criteria: (1) the absence of objectionable after prolonged periods of exposure. There are few
taste, odor and color; (2) the absence of substances chemical constituents of water that can lead to health
with adverse physiological effects (Adeuwon and problems resulting from a single exposure, except
Mbuk.,2011). Therefore, water has to meet up with through massive accidental contamination of a
certain physical, chemical and microbiological drinking water supply. On the contrary, algal and
standards, that is, it must be free from diseases bacterial contaminations are the most common and
producing microorganisms and chemical substances, widespread health risk associated with drinking water
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(WHO, 1996). In developing nations, more than 250
million new cases of waterborne diseases are reported
annualy. This has resulted in high morbidity and
mortality rates, especialy in young children (Emde
and Finch, 1991).

As a result, around 6-8 million people die each year
due to water related diseases and disasters (UN, 2013).
Therefore, water quality control is atop-priority policy
agenda in many parts of the world (WHO, 2011). In
the world today, the water use in household suppliesis
commonly defined as domestic water. This water is
processed to be safely consumed as drinking water and
other purposes. Water quality and suitability for use
are determined by its taste, odor, colour, and
concentration of organic and inorganic matters
(Dissmeyer, 2000). Contaminants in the water can
affect the water quality and consequently the human
health. The potential sources of water contamination
are geological conditions, industrial and agricultural
activities, and water treatment plants. These
contaminants  are  further categorized as
microorganisms, inorganics, organics, radionuclides,
and disinfectants (Nollet, 2000).

In water, Shigella can survive for at least six
months a room temperature, and this high survival
favors transmission through water. The total number
of Shigella episodes that occur each year throughout
the world is estimated to be 164.7 million,
including 163.2 million cases in developing
countries, 1.1 million of which result in death.
Children under 5 years account for 61% of all
deaths attributable to shigellosis (Germani and
Sansonetti, 2003; Emch and Ali, 2008).

Fecal pollution of water resources is a problem of

increasing worldwide concern (Fleischer et al.,1996;
Sauert et al.,2000). Human population growth,
inadequate sewage systems, and management of
animal waste are some of the issues associated with

maintenance of supplies of clean water (EPA, 1998).
Underlying this concern, there are numerous reports of
waterborne outbreaks of disease involving feca
organisms such as Escherichia coli (which is an
indicator of feca contamination), Campylobacter
jejuni,Salmonella, Vibrio cholerae and Shigellae

(Jones and Roworth , 1996; Licence et al., 2001).
Identification of the source of the bacterid
contamination is an essential first step in seeking to
control fecal contamination of water. In particular, itis
important to determine whether the source of fecal
contamination is of human, livestock, or wildlife
origin.
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The aim of the present study is the assessment of
drinking water both  physicochemicaly and
microbiologicaly in Kafr-El-Sheikh Governorate to
meet the standard criteria and permissible level for
drinking water defined by WHO.

2.Materialsand Methods
2.1. Sampling sites:

All water samples were collected from raw (inlet) and

treated (outlet) plants in Kafr El-Sheikh Governorate,
Egypt, as indicated in Fig (1) including Kafr El-
Sheikh, Ebshan , Fowa , Metobas, Kaeen, Dessouq ,
El-Read, El-Hamoul, Baltem and Sedi-Salem as
indicated in Table (1). These sampling sites were
chosen to cover al water plants.

2.2. Sampling collection:

Water samples (240) were collected from Kafer El-
shiekh, during october, 2011 to September 2012.
During 12 months, the collection, preservation,
physicochemical analysis and biological examination
of water samples were performed in accordance with
the Standard Methods for the Examination of Water
and Wastewater (Eaton et al., 2005 a). Samples for
microbiological analysis were taken by dterile
stoppered glass bottles contain 0.1 ml of 10% sodium
thiosulphate per 120 ml sample was added to dl
containers used for sampling chlorinated supplies to
neutralize the residual chlorine. Samples were placed
in iced containers and transported as rapidly as
possible to the laboratory and samples analysis were
completed within 4 h of sampling on using aseptic
techniques to avoid sample contamination When the
sample is collected, leave ample air space in the bottle
(at least 2.5 cm) to facilitate mixing by shaking, before
examination (Zobell, 1941;Vandonsel and
Geldreich,1971).

Samples for physical analysis were collected in
prewashed clean polyethylene bottles. Temperature,
pH and conductivity of the samples were measured in
situ. Samples were subsequently stored at 4 °C, for as
short time as possible, before analysis to minimize
physicochemical changes (Anonymous, 1996).
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Figure 1: Sampling Sites of Kafr El-Sheikh Governorate.

Table 1;: Water Plants Locationsin Kafr El-Sheikh Governorate.

SN | Location of sampling Inlet source Capacity m*day | Sourcetype

N

1 | Kafr El-Sheikh Mitt Yazaid cand 86400

2 | Ebshan Almasrrasea 69120

3 | Fowa Nile River 129600 -
4 | Metobas Nile River 86400 =
5 | Kaleen Nachert sea 19008 5
6 | Dessouq Nile River & Alqdhabh canal 86400 3
7 | El-Read Al-Qassed tal cana 30240 ;
8 | El-Hamoul Terasea 103680

9 | Patem Terasea 51840

10 | Sedi-Salem Saidi Sea 20736

2.3. Bacterial count using Membrane Filtration
Technique:

using a membrane filtration technique, briefly, water
sample (100 ml) was filtered through a gridded sterile
cellulose-nitrate membrane filter (0.45 pm pore size,
47 mm diameter, Sartorius type filters ) under partial
vacuum (Millipore, Befrid, UK).

The membrane filters were immediately removed with
sterile forceps and placed on the following media with
rolling motion to avoid entrapment of air: according to
Eaton et al., (2005 b) Fecal coliforms were cultured on
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M-FC agar (Difco) and incubation at 44.5 C. for 24 hr
fecal streptococci were incubated for 48 hr at 35C on
M-Enterococcus agar (difco). Results were recorded as
colony forming unit (CFU/100ml) (APHA, 2005).
Selective media were used for isolation of pathogenic
microorganisms (E.coli and Shigella spp). E.coli were
selective using lactose broth, MacConkey agar
(Trepeta and Edberg, 1984) and Eiosine Methelene
agar (Oxoid, 1982) where Selenite broth, Salmonella
Shigella agar, Xylose Lysine Deoxycholate agar
(Taylor and Harril, 1965) and Hektone Enteric agar
(Oxoid, 1982) for Shigella spp
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2.4. |dentification of bacterial isolates:

Identification have been conducted according to
Bergey’s Manual of Systematic Bacteriology (Brenner
et al., 2005) and confirmed by API 20E and API 20
Strep. (Bio Mereux, France) according to Juang and
Morgan, (2001). Biochemica tests included Triple
Sugar Iron (TSl), Lysin lron agar, Matility, Indole,
Ornithine Medium, Tryptophan media and citrate
utilization media Catalase, Oxidase and Co- agulase
tests (Cheesbrough, 2006)

2.5. Physical Parameters:

2.5.1. Temperature, turbidity and pH were measure in
situ according to APHA, 1998. Temperature of water
was measured using a calibrated thermometer while
turbidity is measured as "Nephelometric turbidity
units" (NTU) by using turbidity meter (PCH019054,
Germany) and the pH values were determined by the
use of Bench-Top pH Meter, Jenway, Model 3510,
UK). The pH meter was calibrated, with three standard
solutions (pH 4.0, 7.0, and 10.0), before taking the
measurements).

25.2. Electrical Conductivity (EC) and Total
Dissolved Solids (TDS):

EC was measured at 25°C as standard temperature by
using CON 6000 Bench Electrical Conductivity Meter
(model No. EPA-30IDAN-9, Eutech Instruments,
Singapore), and expressed as pmhos/cm. Tota
dissolved solids (TDS) of the collected water samples
were expressed as mg/L.

2.5.3. Dissolved Oxygen (DO):

The oxygen content of the water samples was
measured by SB70D DO Bench- top Meter SINDO
0800, U.S.A. and expressed as mg/L.

Results and Discussion

The examined microbiological an physicochemical
parameters showed considerable variations in different
samples.

3.1. Fecal caliform and Streptococcus:

Micrabiological quality of the water from ten plants
in Kafr El-Sheikh Governorate has been determined in
the different sites especially Fecal coliform (FC) as
shown in Table (2). In outlet of Metobas plant
1CFU/100 ml FC and 2 CFU/100 ml on 02/2012 and
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09/2012 respectively were recorded. This disagree
according to Egyptian specification and (WHO, 2011).

Faecal streptococci are associated with feca materia
from human and other warm-blooded animals and
their presence in water indicates the potential
incidence of enteric pathogens that could cause illness
in exposed individuals (Dufour, 1984). Any bacterid
cell of fecal indicator were found in drinking water,
considered to be contaminated with feces, therefore
unsuitable for drinking purposes according to WHO
guide line for drinking water (WHO, 2003).

In our study Streptococcus are acceptable for human
consumption as shown in Table (3). This agree
according to Egyptian specification (WHO, 2011) and
is not in agreement with Hassanein et al., (2013) who
detected Faecal streptococci that are indicators for
water contamination.

Farkas et al., (2013) proved that approximately 95%
of bacterial cells were attached to the pipe walls
forming biofilms and less than 5% were found in the
water phase. These biofilms were a source of
planktonic bacteria, which remain present in the water
when delivered through a consumer’s tap (Simoes &
Simoes, 2013).

These results agreed with Dania, (2007) who reported
that problems present in drinking water a Metobas
and not in agreement with Fawzy et al. (2013) who
reported that faecal coliform was not detected in
Metobas.

The presence of faecal bacteria indicator in the River
Nile water is owing to the River body receiving big
guantities of domestic, industrial and agricultural
wastes (Ali et al., 2000).

Fecal coliforms (FC) was detected in Nile water at
Greater Caro in 100% of the tested samples
reaching 10° CFU/100 ml (Shash et al.,2010).
Moreover, Niemi and Niemi, (1991) reported that
domestic and industrial wastewater, agriculture
waste environment are sources of fecal bacterial to
rivers.

Hassanein et al.,, (2013) detected pathogenic
microorganisms as feca coliform that are indicators
for water contamination.

3.2. Escherichia coli and Shigella spp.:

Shigella spp. and E. coli were detected in outlet of
Metobas plant on 02/2012 and 09/2012 respectively,
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the presence of E.coli in out let of Metobas plant
evidence of fecal contamination of drinking water
which was not properly treated and screened
before water was pumped for consumption.

Escherichia coli causes intestinal tract infections,
uncomplicated urinary tract infections and neonatal
meningitis. The range of microorganisms detected in
this study is a cause for concern because of the
wide spectrum of diseases which they cause
(Olowe et al. 2005; Abo-State et al., 2014). They
pose continuous hedth risk to the University
community who patronize these pure water vendors
or drink the tap water directly without boiling or
further treatment fecal coliforms and E. coli originate
exclusively from human and anima feca waste
(Rompré et al., 2002).

Every water sample that has coliform must be
analyzed for either feca coliform or E. coli Significant
correlation of total coliform with the number of
pathogenic additional bacterial indicators is not in
agreement with EPA and WHO standard for
recreational use (stated that pathogenic organism must
not be present in water) because they are of public
health significance, having been associated with
gastrointestinal infections (Donald et al., 2006; Hinton
and Holser, 2009). Many authors have reported
waterborne disease outbreaks in water meeting the
coliform regulations (Gofti et al., 1999). The
detection of pathogenic enteric bacteria also reveals
the alarming situation for water borne epidemics in
delta area. The genera trend of tap water of proposed
mixed origin to contain the highest number of the
isolated bacteria concluded that treatment against
microbes in water plants was not highly effective. In
addition, microbes can enter water utility distribution
systems and biofilm formation may account for the
persistence of microbes in the distribution systems
(Marciano-Cabral et al., 2010). The walls of the pipes
in the distribution system provide ideal surfaces for
microbial colonization (Flemming, 2011).

Patridis et al., (2002) reported that the presence of
Escherichia coli which is the most common indicator
of faecal pollution in a water sample is an indication
of the presence of other enteric pathogens.

The presence of fecal, Sreptococcus bacteria,
pathogenic microorganisms like E.coli and Shigella
spp. related to contamination of water resources with
faecal material, industriadl  sewage, domestic,
agricultural waste, On the other hand the presence of
sewage plants drain on the Nile directly without
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treatment (BY PASS) and many industrial companies
on EL-RAHAWY Drain then to the Rosetta Branch
nearly 20,000,000 cubic meters per day with a fixed
amount of water in the Nile River and the amount of
pollutants are increasing every hour (Abo-State et
al.,2014 a, b).

Abo-Amer et al., (2008) reported that some drink
water stations were polluted with pathogenic strains
aso Hassanein et al., (2013) detected pathogenic
microorganisms as Shigella spp. and E. coli that are
indicators for water contamination.

3.3. Turbidity:

Theturbidity in water refersto the loss of transparency
caused by the presence of clay, organic matters,
microscopic organisms and other particulate matters
(Angela et al.,2015). The turbidity was found in the
range from 0.22 NTU at Paltem outlet plant in
11/2011 and 07/2012 to 30 NTU at Sedi-Salem and
El-Hamoul interance as shown in Table (4).

The turbidity of all water samples in outlet of plants
used in this study is in agreement with WHO (2007)
guidelines. Water turbidity is very important because
high turbidity is often associated with higher level of
disease causing microorganism, such as bacteria and
other parasites (Shittu et al., 2008).

3.4. Temperature:

The temperature was found in the range from 13.8°C
at Ebshane interance in 01/2012 to 31.5°C at El-
Hamoul outlet in 09/2012 as shown in Table (5).
Recorded water temperature showed obvious seasona
variation with minimum in winter and maximum in
summer.

The variation in the water temperature may be due to
different timing of collection and influence of season
(Diersing, 2009; Jayaraman et al., 2003).Water
temperature  varies with  changing climatic
condition.Stated that temperature is important in
controlling both the quality and quantity of plankton
flora.

Water temperature is one of the most important
environmental parameters that play a prominent rolein
regulating nearly all physicochemical characteristics
of water as well as biological productivity (Wetzel,
1983).
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Temperature changes depend mainly on the climatic
conditions, sampling times and the number of
sunshine hours (Ezzat et al, 2012).

3.5. Hydrogen lon Concentration (pH):

pH is affected not only by the reaction of carbon
dioxide but also by organic and inorganic solutes
present in water, There is no health based guideline for
pH.

The pH indicates the intensity of acidic or basic
character of a solution. Water with a pH below 7 is
acidic and is soft and corrosive. Such water can
leach metals from pipes and fixtures (Chandra et
a., 2012). Water with pH greater than 7 is alkaline.
The WHO (2007) guidelines of pH is 6.5 — 8.5, water
with a pH below 6.5 alows dissolution of metals
especialy the heavy metas beyond the permissible
limit, which affects the mucous membrane of cells of
human (Nishtha et al., 2012).

the pH was found in the range from 6.5-85 is
suggested by WHO, the pH was found in the range
from 7.0 at Dessouq outlet in 04/2012 to 8.7 at
Dessouq interance in 01/2012 as shown in Table (6).

Any adteration in water pH is accompanied by the
change in other physicochemica parameters
(Shrivastava et al.,2013). High and the low pH
indicate that the equilibrium of carbon dioxide,
carbonate and bicarbonate equilibrium is affected
(Chandraet al., 2013).

High value of pH may results due to waste discharge,
microbial decomposition of organic matter in the
water body (Raja, 2008; Patil et al., 2012). The high
pH in this case may be attributed to sewage discharge
by surrounding human popul ation.

PH vaues were important for plankton growth
(Chisty, 2002).

3. 6. Dissolved Oxygen (DO):

DO is avery important parameter of water quality and
an index of physical and biological process going on
in water which favors solubility of oxygen among the
study sites as the DO range from 4 mg/l to 8.8 mg/l, It
may be present in water due to direct diffusion from
ar and photosynthetic activity of autotrophs.
Concentration of DO is one of the most important
parameters to indicate water purity and to determine
the distribution and abundance of various algal groups
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(Niba and Chrysanthus., 2013; Patil et al., 2012;
Shyamala et al., 2009).

In our study the DO range from 3.2 mg/l in fowa
interance at 12/2011 to 8.8 mg/l in Kafr El-Sheikh
outlet at 02/2012 as shown in Table (7).

Previous studies reported by Benerjee, (1967)
reported that the DO concentration of about 5mg/l
throughout the year was found to be productive for
Fish culture. As DO levels in water drop below 5.0
mg/L, many life forms are put under pressure
(Bowman et a., 2008).

Our study in agreement with Anon, (2007) who
reported that the DO concentration was found to be
higher in the cold season which recorded 8.8 mg/l in
Kafr El-Sheikh outlet at 02/2012 comparing with the
hot season.

In our study the low result is 3.2 mg/l in fowa
interance at 12/2011, indicated location were polluted.

The Water DO is an indicator of water quality. DO
concentration of unpolluted water is normally about 8-
10 ppm at 25+2°C. DO is very important factor for the
aquatic organisms, because they affect their biological
process. For the oxidation of the organic matters and
the sediments, the complex organic substances are
converted to simple dissolved inorganic salts which
could be utilized by the micro and macrophyte (Okbah
and Tayel, 1999). DO concentration was found to be
higher in the cold season comparing with the hot
season (Anon, 2007). WHO suggested that the
standard of DO is not lessthan 5 mg O/I.

DO values during hot and cold season showned
negative correlation with NO3-, NH3, total bacteria
count, total coliform, Faecal coliform, Faecal
streptococci, Samonella spp., Shigella spp. and
pseudomonas aeruginosa (Hassanein et al., 2013).
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Table (2): Feca coliform Count (CFU/100ml)

Months
Plants — — — N N N N N N N N N
— — — — - - — — - — — -
o o o o o o o o o o o o
AN AN AN AN AN AN N AN AN AN AN AN
S =] N =] N [S0) g [To) © = Ios) >
— — — o o o o o o o o
Kafr El-Sheikh 410 | 110 | 480 | 500 | 220 400 50 | 540 | 480 | 500 | 520 | 440
interance
Kafr El-Sheikh outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
Ebshan interance 420 | 740 | 680 | 600 | 215 210 10 | 520 | 690 | 240 | 640 | 550
Ebshan outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
Fowa interance 100 | 700 | 70 | 240 | 210 35 75 | 240 | 160 | 700 | 260 | 220
Fowa outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
M etobasinterance 100 | 220 | 140 | 300 | 210 300 20 | 560 | 460 | 340 | 670 | 580
M etobas outlet 1> 1> 1> 1> 1 1> 1> 1> 1> 1> 1> 2
K aleen interance 105 | 690 | 280 | 660 | 100 80 2 130 | 720 | 600 | 440 | 440
K aleen outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
Dessouq interance 310 | 260 | 400 | 50 420 400 | 100 | 400 | 720 | 440 | 1100 | 720
Dessouq outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
El-Read interance 450 | 1600 | 310 | 810 | 160 350 20 | 620 | 200 | 340 | 1550 | 1100
El-Read outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
El-Hamoul interance 510 | 700 | 600 | 800 | 310 210 80 | 500 | 710 | 700 | 800 | 710
El-Hamoul outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
Paltem interance 300 | 660 | 400 | 370 | 350 220 50 160 | 700 | 250 | 500 | 560
Paltem outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
Sedi-Salem interance 350 | 920 | 100 | 440 | 450 185 90 | 480 | 490 | 250 | 290 | 220
Sedi-Salem outlet 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1>
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Table (3): Streptococcus Count (CFU/100ml)

Months
plants 4 2 '8 8 8 9 Y 8 /8 98¢
o o o o o o o o o o o o
N N AN AN AN AN AN AN AN AN N AN
S =] N g | Q| & g [¥o) S = [oo) >
— — — o o o o o o (@) o
Kafr El-Sheikh 10 | 10 | 44 | 14 | 5 95 80 | 250 | 1> 220 | 110 | 120
interance
Kafr El-Sheikh outlet 1> | 1> > | 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Ebshan interance 50 | 30 1> 12 | 1> | 25 25 15 1> 150 | 250 | 150
Ebshan outlet 1> | 1> > [ 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Fowa interance 5 10 1> 2 40 15 30 10 30 600 | 110 | 130
Fowa outlet 1> | 1> > [ 1> 1> | 1> 1> 1> 1> 1> 1> 1>
M etobasinterance 1> 10 1> 10 | 30 | 12 50 35 9 100 | 210 | 200
M etobas outl et 1> | 1> > [ 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Kaleen interance 60 | 1> | 135 | 30 | 3 9 12 30 8 100 90 | 150
Kaleen outlet 1> | 1> > | 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Dessouq interance 20 5 5 3 7 1> 60 4 20 | 150 | 500 | 290
Dessouq outlet > 1> 1> 1> 1> > 1> 1> 1> 1> > | 1>
El-Read interance 10 | 190 | 100 | 19 | 5 80 20 60 30 440 | 750 | 310
El-Read outlet 1> | 1> > | 1> 1> | 1> 1> 1> 1> 1> 1> 1>
El-Hamoul interance 10 | 15 10 | 1> | 55 | 20 60 30 1> 40 410 | 330
El-Hamoul outlet 1> | 1> > [ 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Paltem inter ance 2 1> 1> 5 7 20 25 30 1> 15 100 | 180
Paltem outlet 1> | 1> > | 1> 1> | 1> 1> 1> 1> 1> 1> 1>
Sedi-Salem interance 1> | 1> 40 | 10 | 20 | 60 70 70 1> 120 | 120 | 110
Sedi-Salem outlet 1> | 1> > | 1> 1> | 1> 1> 1> 1> 1> 1> 1>
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Table (4): Turbidity measure (NTU)

— — — ~N ~N ~ ~ ~N N N N N
I I — — — — — — — — — —
o o o o o o o o o o o o
Months | &N N [N N N ~ ~ ~ ~ N N N
S = I3V = I I9) g ¥o) o) = D >
— — — o o o o o o o o
Plants
Kafr El-Sheikh interance | 17.8 | 140 | 140 | 12.2 | 153 | 124 | 103 | 178 | 16.8 | 17.8 | 12.8 | 189

Kafr El-Sheikh outlet 025035042 032 043 | 0.65 035|034 056 | 067 | 048 | 0.56

Ebshan interance 17.8 | 9.80 | 9.00 | 10.0 | 9.80 | 13.0 | 125 198 | 16.7 | 18.7 184 | 164
Ebshan outlet 036 | 040 | 055 045 | 055 | 046 054 | 056 045 | 043 | 0.34 | 0.56
Fowainterance 7.80 | 9.80 | 8.00 | 8.00 | 6.70 | 6.80  7.60 | 12.8 | 11.7 | 11.7 | 148 | 19.8
Fowa outlet 0.48 | 0.68 | 0.50 | 0.80 | 0.45 | 0.98 1 0.56 | 0.48 | 0.68 | 0.62 | 0.62 | 0.56
M etobas interance 6.08 | 5.80 | 6.40  7.80 | 7.50 | 4.60  5.60 | 14.8 | 17.8 | 16.8 | 19.8 | 18.7
M etobas outlet 030 | 0.27 | 025  0.82 | 040 | 048 0.38 | 0.54 0.48 | 0.68 | 0.38 | 0.89
Kaleen interance 790 | 840 | 164 | 540 | 697 | 480 109 | 138 | 184 | 208 | 124 | 16.8
Kaleen outlet 0.30 | 0.40 | 0.62 | 0.56 | 0.65 | 0.76 | 0.67 | 0.65 | 0.32 | 0.86 | 0.68 | 0.78
Dessouq interance 6.19 | 6.40 | 6.30 | 430 | 6.50 | 6.20 4 10.4 | 9.80 | 9.80 | 8.70 | 8.70 | 16.8
Dessouq outlet 041 | 046 | 048 1048 | 052 | 0.89 0.89 | 0.54 048 | 047 | 0.45 | 0.92
El-Read interance 179 | 183 | 152 | 712 | 155 | 6.60 | 134 4 184 | 204 | 18.7 | 20.8 | 22.8
El-Read outlet 043 | 046 | 059 1042 | 059 | 0.92 0.62 | 0.36 | 0.67 | 1.00 | 0.37 | 0.48

El-Hamoul interance 30.0 | 180 | 124 | 122 | 125 | 112 | 200 | 228 | 283 | 24.8 | 264 | 22.8

El-Hamoul outlet 023 1024 | 025|048 | 026 | 0.62 | 027 | 0.24 | 0.22 | 0.43 | 0.84 | 0.23
Paltem interance 11.0 | 10.3 | 840 | 570 | 7.90 | 520 | 126 | 16.7 | 189 | 168 | 189 | 17.7
Paltem outlet 025022011 012 022 | 034 025|028 | 024 043 038 | 0.24

Sedi-Salem interance 30.0 | 28.0 | 5.60 | 128 | 650 | 9.60 H 13.8 | 16.8 | 19.7 | 18.7 | 18.7 | 19.7

Sedi-Salem outlet 0.56 1 0.48 | 0.38 | 0.86 | 0.62 | 0.80 | 0.86 | 0.86 | 0.85 | 0.86 | 0.86 | 0.98
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Table (5): Water Temperature (C°)

Months| & |9 |9 | |9 [ [ [ |19 |S [§ |94
o o o o o o o o o o o o
AN AN AN AN AN AN AN AN AN AN AN AN
S =] Rl =] N o) g [To) S = [oe) o)
— — — o o o o o o o o
Plants
Kafr El-Sheikh interance | 24.2 | 20.0 | 20.0 | 145 | 145 | 202 | 242 | 252 | 26.2 | 28.8 | 29.4 | 28.6

Kafr El-Sheikh outlet 250 185|173 | 147 | 142 | 20.3 | 248 | 288 | 26.6 | 29.3 | 29.8 | 29.8

Ebshan interance 241 | 196 | 165 | 138 | 155 | 182 | 226 | 24.8 | 264 | 288 | 294 | 28.7
Ebshan outlet 250 198 | 16.7 | 142 | 156 | 184 1 232 | 244 | 26.6 | 294 | 30.6 | 29.2
Fowainterance 232 1222 160 162 | 145|188 218 | 248 | 264 | 288 | 294 | 28.8
Fowa outlet 245 1220 165 | 166 | 147 | 192 | 222 | 253 | 26.8 | 29.3 | 30.8 | 294
M etobas interance 242 1193 | 185 | 145 | 145|182 | 208 | 25.2 | 26.4 | 30.2 | 29.7 | 294
M etobas outlet 248 | 190 | 190 147 | 148 | 186 1 21.2 | 25.8 | 274 | 30.8 | 31.2 | 31.2
Kaleen interance 231 175|155 | 142 | 140 | 180 236 | 264 | 264 | 294 | 288 | 28.0
Kaleen outlet 234 1178 | 161 | 146 | 142 | 184 | 222 | 26.8 | 269 | 298 | 29.2 | 284
Dessouq interance 230212 | 185 161 | 148 | 182 | 224 | 26.8 | 274 | 296 | 29.8 | 284
Dessouq outlet 240 | 20.8 | 19.0 | 157 | 15.0 | 184 ' 226 | 27.1 | 27.8 | 29.8 | 30.4 | 28.6
El-Read interance 229 1198 | 172 | 150 | 17.2 | 180 4 228 | 25.2 | 26.4 | 288 | 304 | 28.8
El-Read outlet 230|200 170 152 | 174 | 182 234 | 254 | 269 | 294 | 30.8 | 29.2

El-Hamoul interance 240 | 216 | 175 | 148 | 145|182 216 | 25.8 | 264 | 288 | 29.7 | 29.8

El-Hamoul outlet 246 | 225 | 182 | 152 | 147 | 186 222 | 26.6 | 269 | 294 | 31.2 | 315
Paltem interance 223 1220 | 16,6 | 140 | 143 | 182 | 228 | 248 | 26.7 | 284 | 29.8 | 27.8
Paltem outlet 225 226 | 163 | 145 | 146 | 188 | 23.0 | 255 | 274 | 28.8 | 304 | 28.6

Sedi-Salem interance 242 1221 | 166 | 142 | 145 | 186 | 222 | 268 | 27.7 | 284 | 284 | 27.8

Sedi-Salem outlet 245 226 | 172 | 148 | 148 | 188 | 226 | 27.2 | 279 | 29.8 | 29.8 | 28.2
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Table (6): Vaues of pH of water

Month S 9o /g9 9 /29 (9 /9 [9 /9 /9 S

& &§ &8 &8 &8 &8 &8 & 8 & |8

plants § E'u § 8 § g g @ g E @ §
Kafr El-Sheikh interance | 7.7 |73 (73 |77 (77 79 |78 |79 |77 |78 |79 |79
Kafr El-Sheikh outlet 72 7171 72 72 74 |72 |72 (13|72 72 |72
Ebshan interance 78 78 78 78 78 78 |77 |78 |78 |79 79 79
Ebshan outlet 73|75 |74 |73 74|73 |72 |72 |72 |72 |72 |72
Fowa interance 78 |76 77 77 77 78 |78 |79 |78 |79 |79 |78
Fowa outlet 7172 71 72 7173 |72 |72 (72|72 71|72
M etobasinterance 79 /7879 81,72 81 (78|79 (79 78 78 79
M etobas outlet 72 |71 \72 |77 71|79 |72 |71 |72 72|72 |72
Kaleen interance 77|77 |78 |76 73|79 |70 |77 |78 |77 |74 |79
Kaleen outlet 73 73|74 74 71,75 |79 |71 (72|71 71 |71
Dessouq interance 77,7979 87 76 79 |79 |79 79 78 7.8 82
Dessouq outlet 72 |71 \|72|82 71|75 |70 |72 |72 71|71 |72
El-Read interance 77 |77 |78 |79 78 |77 |79|79 |79 79 |79 79
El-Read outlet 71,72 73 76 73,73 |74 |73 |72 |73 73 |73
El-Hamoul interance 76 78 (78 78 74 79 |77 |79 (7979 79 78
El-Hamoul outlet 72 |72 72|75 77 |73 |72 |72 |72 |72 |72 |72
Paltem interance 78 |78 79 78 78 77 |77 |79 |84 78 79 |78
Paltem outlet 7372 73 72 73,73 |73 |73 |74 72 73|73
Sedi-Salem interance 76 /78 /79 81,78 79 |78 |79 (7979 79 82
Sedi-Salem outlet 72 13 |72 76 (74 74 |73 |73 |73 |72 72 |72
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Table (7) Dissolve Oxygen (mg/l)

Months & |2 |8 9 |9 S /9 |9 |9 | 9 /39 /[39
S 8§ E &8 § &% R & & & & &
S 3823 883885 8 8
Pants
Kafr El-Sheikh interance | 6.8 | 68 |68 69 |61 68 62 |62 62 |62 62|64
Kafr El-Sheikh outlet 70|72 |72 |71 |88 |72 |74 |74 |72 |76 |76 |78
Ebshan interance 70 1 67 65 70 |66 |70 62 59 69 656 67 64
Ebshan outlet 71|72 76 |71 |69 |71 |72 |72 73|67 73|76
Fowainterance 44 142 |32 |38 |46 |69 |45 |52 |52 |48 |48 |53
Fowa outlet 58 48 |42 (48 |46 |54 |52 68 64 |62 |58 |69
M etobas interance 56 64 52 58 |58 68 46 58 54 52 62 54
M etobas outlet 61 68 |58 |62 |68 58 587162 68 73|66
Kaleen interance 677168 69 |68 |68 |70 |54 |54 |64 |67 |66
Kaleen outlet 69 56 |70 |4 70 /70 |71 68 |65 |72 |72 |72
Dessouq interance 56 |61 52 |54 |43 |58 |62 |58 54|54 64 |56
Dessouq outlet 62 |66 |62 |68 |46 62 |71 68 62 64 78 68
El-Read interance 64 64 68 62 |68 |68 |58 |58|62|62 |67 |68
El-Read outlet 7117116268 |71 |71 |71 |71 |74 |73 |76 |73
El-Hamoul interance 70 /69 71 70 |69 69 68 70 65 66 69 68
El-Hamoul outlet 71173 72|72 |72 |71 |70 |76 79|78 77|75
Paltem interance 86 84 68 62 65|66 67|63 64|64 62|72
Paltem outlet 88 /83|73 |73 |68 |71 |77 |67 |73 |76 |76 |77
Sedi-Salem interance 58 |54 |62 |54 |68 66 58 62 |58 66 66 |58
Sedi-Salem outlet 62 |61 |66 |66 |71 68 68 7267 |73 |73 |72
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Conclusion

In general results revealed that water treatment of the
plants in Kafr El-Sheikh Governorate are efficient.
Water in outlet of all plants during 12 months were
accepted for drinking and met the standars of Egyptian
and WHO permissible limits except at Metaobas outlet,
which reveaed that there was a problem in this plants
and its treatment was not sufficient (Contamination
with fecal bacteria).

Acknowledgments

The authors are highly appreciated to staff member of
National Center for Radiation Research and
Technology (NCRRT) for help in completing this
work.

References

Abo-Amer, A.E, Soltan., M.A. Abu-Gharbia, 2008.
Molecular approach and bacterial quality of
drinking water of urban and rural communities
in Egypt. Acta Microbiol Immunol Hung. Sep;
55 (3): 311-26.

Abo-State M.A.M., M.S. El-Gamal., A. El-Danasory.,
M.A. Mabrouk, 2014 a. Prevalence of
Enterobacteriaceae and Streptococcus
faecalis in Surface Water of Rosetta Branch
and its Drains of River Nile, Egypt. World
Applied Sciences Journal 31: 1873-1880.

Abo-State M.A.M., M.S. El-Gamal., A. El-Danasory.,
M.A. Mabrouk, 2014 b. Radio-Impact of
Gamma Radiation on Pathogenic Bacterial
Strains Isolated from Rosetta Branch and its
Drains of River Nile Water Middle-East
Journal of Scientific Research 21: 776-781.

Adguwon. J. and C.J. Mbuk, 2011. Biological and
physiochemical properties of shallow wellsin
Ikorodu town, Lagos Nigeria, Journal of
Geology Mining Research 3:161-168.

Ali, G.H., G.E. El-Tawed., M.M. Ghazy., M.A. Ali,
2000. Microbiological and chemical study
of the Nile River water quality. International
Journal of Environmental Studies 58: 47-609.

Angela Casado, Primitivo Ramos, Jaime Rodriguez,
Norberto Moreno , Pedro Gil, 2015.
Feasibility of sulfide control in sewers by
reuse of iron rich drinking water treatment
sludge, Water Research, Volume 71:150-159.

Anon, A., 2007. Environmental studies on Lake
Manzalah, fina reporte on Lake Manzalah,
Abdel-Satar, A.M. (eds), freshwater and lake

238

division - Nationa Institute of Oceanography
and Fisheries, 103 pp.

Anonymous, 1996. Resource and Ecological
Assessment of San Pedro Bay, Philippines,
Technical Report for Fishery Sector Program,
U.P. Visayas Foundation, Inc. and IMFO
(Institute  of Marine  Fisheries and
Oceanography).

APHA, 1998. Standard methods for the examination
of water and wastewater. American
Public Health Association, American Water
Works Association and Water Pollution
Control Federation, Washington, DC.

APHA, 2005. Standard Methods for the Examination
of Waer and Wastewater, 21ts Ed.
Washington, D.C.

Benerjee S. M., 1967. Water quality and soil condition
of fishponds in states of India in relation to
fish production, Indian Journa of Fisheries,
14(1&2):115-144.

Bowman, B.J.,, P.C. Wilson., E.A. Ontemaa, 2008.
Understanding water quality parameters for
citrus irrigation and drainage systems, circular
1406, University of Florida, IFAS.

Brenner, D. J, N. R. Krieg,, J T. Staley, 2005.
Bergey’s Manual of Systematic Bacteriology,
volume ( 2), Springer, New York, USA.

Chandra, S., N. Rizvi., RK. Gangwar., J. Singh., A.P.
Singh, 2013. Assessment of diverse resources
of ground water quality in Bareilly district
(U.P). Journal of Chemica and
Pharmaceutical Research, 5(8):54-58.

Cheesbrough, M., 2006. District Laboratory Practice
in Tropical Countries. Cambridge University.
UK.

Chisty. N., 2002. Studies on Biodiversity of
Freshwater Zooplankton in Relation to
Toxicity of selected Heavy Metals. Ph. D.
Thesis submitted to M.L Sukhadia Univeristy
Udaipur.

Diersing N., 2009. Water Quality: Frequently Asked
Questions PDA. OAA.

Dissmeyer, G. E. 2000. Drinking water from Forests
and Grasdands, South Research Station,
USDA Forest Service, Ashville, NC, USA.

Dondd, D.J.,, T. Yi-Chen., T.Miao-Chi, H. Mei-Man,

L. Yu-Lan, C.C. Lien-Ching, et al., 2006.

Investigation of a collective diarrhea outbreak

among cadets of a certain training unit located

in Neipu Township, Pingtung  County,

Epidemiology Bulletin 25:269-279.

N., 2007. Survey of Potable Water Quality

Problems in Egypt. Eleventh International

Water Technology Conference, IWTC 11,

Donia,



Int. J. Adv. Res. Biol. Sci. (2016). 3(8): 226-240

2007. Sharm El-Sheikh, Egypt, pp. 1049-1058.
Dufour, A.P., 1984. Bacterid indicators of recreational
water. quality. Canadian Journa Public
Health, 75: 49-56.

A.D.,, L.S. Clesceri, EW. Rice, A.E

Greenberg, M.A.H. Franson, (editors). 2005

A. Standard Methods for the Examination of

Water and Wastewater: Centennial Edition.

21st Edition. ISBN: 0875530478. American

Public Hedth Association. Washington, D.C.

1368.

Eaton, Rice and Baird (eds). 2005 b. Standard methods
for the examination of water and wastewater,
21st ed., online. American Public Hedth
Association, Washington, D.C.

Emch, M., M. Ali, M. 2008. Y unus, Health Place. 14:
96-105.

Emde, K. and G.R. Finch, 1991. Detection and
occurrence of waterborne bacterial and viral
pathogens, Research Journal WPCF 63: 730-
734.

EPE, 1998. Environmental Protection Agency, U. S.
TMDL tracking system data, version 1.0.
Total maximum daily load program. U. S.
Environmental Protection Agency Office of
Water, Washington, D. C.[Onling]
http://www.epa.gov/owow/tmd/trcksys.html.

Ezzat, SM., M. Hesham, M.A. Mahdy, E. Abo-State,
H. Abd El-Shakour., M.A. El-Bahnasawy,
2012. Water quality assessment of river Nile
at Rosetta branch: Impact of drains discharge.
Middle-East J. ci. Res., 12: 413-423.

Farkas, A.M.Dragan-Bularda, V. Muntean., D.
Ciataras., S. Tigan, 2013. Microbial activity in
drinking water-associated biofilms. Cent. Eur.
J. Biol., 8:201-214.

Fawzy, I. E., A. M. Hend., G.M. Khaed.,, A. B.
Ahmed, 2013. Bacteriologica Assessment of
Surface and Drinking Waters in Some
Egyptian Governorates. Journal of Science,
Technology and Environment ; 2: 1-8.

Fleischer J. M., D.KAY ., R. |.Salmen., F.Jones., M. D.
Wyer., A.F. Godfree, 1996. Marine waters,
contami- nated with domestic sewage:
nonenteric illnesses associat- ed with bather
exposure in the United Kingdom. Am. J.
Public Hedlth. 86: 1228.

Flemming, H.C., 2011. Microbiad biofouling—
Unsolved problems, insufficient approaches
and possible solutions, in: H.C. Flemming, J.
Wingender, U. Szewzyk (Eds.), Biofilm
Perspectives, Springer International
Heidelberg, New York, (Chapter 5).

Eaton,

239

Germani, Y. and P.J. Sansonetti, 2003. The Genus
Shigella. In: M. Dworkin, S. Fakow, E.
Rosenberg (Eds), The Prokaryotes:. An
Evolving Electronic Resource for the
Microbiological Community  (Springer-
Verlag, New York, US) 314.

Gofti, L., D. Zmirou., F.S. Murandi., P. Hart emann.,
J.I. Poleton, 1999. Waterborne microbiol ogical
risk assessment: A state of the art and
perspectives, Review Epidemiology, Sante’
Publi. 47: 61-75.

Hassanein A. M. A. A. AbdelRahim Khalid., M. Sabry
Younis.,A. Abd EI- Azeiz Heikal, 2013.
Physicochemical and microbiologica studies
of River Nile water in Sohag governorate .
Journal of Environmental Studies [JES]10: 47-
61.

Hinton, A.JR., R. Holser, 2009. Role of water
hardness in rinsing bacteria from the skin of
processed broiler chickens, Journal of
International Poultry Science 2: 112-115.

Ihekoronye, A.L. and P.O. Ngoddy, 1985. Integrated
Food Science and Technology for the Tropics,
Macmillan Press London, Oxford, pp. 95-195.

Jayaraman PR. Gangadevi T. and Vasuena NT. 2003.
Water quality studies on Kasmane river,
Thiruvanthapuram, district, South Kerela,
India. Poll. Res. 2: 89-100.

Jones I. G. and M.Roworth, 1996. An outbreak of
Escherichia coli 0157 and campylobacteriosis
associated with contamination of a drinking
water supply. Public Hedth (London) 110:
277.

Juang, D.F. and JM. Maorgan, 2001. The Applicability
of the API 20E and APl Rapid NFT Systems
for the Identification of Bacteria from
Activated Sludge. Electronic Journa of
Biotechnology. 4:18-24

Licence K., K. R. Oates,, B. A.Synge., T. M. Reid,
2001.An outbresk of E. coli 0157 infection
with evidence of spread from animals to man
through contamination of a private water
supply. Epidemiol. Infect. 126 -135.

Marciano-Cabral, F., M. Jamerson., E.S. Kaneshiro,
2010. Freeliving amoebae, legionella and
mycobacterium in tap water supplied by a
municipa drinking water utility in the USA,
Journal of Water and Health 8. 1:71-82.

Niba, R.N., N. Chrysanthus, 2013. Bacteriologica
Analysis of Well Water Sources in the
Bambui Student Residential Area. J Water Res
Prot. 5: 1013-1017.



Int. J. Adv. Res. Biol. Sci. (2016). 3(8): 226-240

Niemi, R.M. and J.S. Niemi, 1991. Bacteria pollution
of waters in pristine and agricultura lands.
J.Environ. Qual. 20: 620-627.

Nollet, L. M. L.2000. Handbook of Water Analysis,

Marcel Dekker, New York, NY, USA.

O.A., OQjurongbe, O., Opaeye, 0.0,
Adedosu, O.T., Olowe, RA., K.I.T. Eniola,
2005. Bacteriological quality of water
samples in Osogbo Metropolis. African
Journal  of Clinica and Experimental
Micrabiology; 6 (3): 219-222.

Oxoid, L.T.D, 1980. The Oxoid Manua of Culture
Media, Ingredients and other Laboratory
Services, 4™ Edition.

Patil, S.G., S.G. Chonde., A.S. Jadhav ., P.D. Raut,
2012. Impact of Physico-Chemical
Characteristics of Shivaji University lakes on
Phytoplankton Communities, Kolhapur, India.
Res. J. Rec. Sci. 1: 56-60.

Petridis, H., G. Kidder., A. Ogram, 2002. E. coli
0157:H7; A potentia Health Concern. IFAS
Extension. University of Florida. Gainesville.
SL. 146.

Ragja PA. 2008. Evolution of physical and chemica
parameters of River Kaveri, Trichy. Indian J.
Environ. Bial. 29: 756-768.

Rompré, A., P. Servais., J. Baudart., M.R. Deroubin.,
P. Laurent, 2002. Detection and enumeration
of coliforms in drinking water: current
methods and emerging approaches. J.
Micrabiol. Meth. 49(1), 31-54.

Sauert T. J.,, T. C. Danid., D. J. Nichols., C.P. West,.

JR. Moore, G. L. Wheeler, 2000. Runoff

water quality from poultry litter —treated

pasture and forest sites. J.Environ. Qual.29:

515.

M.S, M. M. Kamed., R. S Al-Wasify.,

F.A. Samhan, 2010. Rapid detection and

enumeration of coliforms and Escherichia

coli in River Nile using membrane
filtration technique. Environmental

Biotechnology 6,1: 6-10.

O.B., Olaitan, JO., T.S .Amusa, 2008.

Physico-Chemical and Bacteriologica

Olowe,

Shash,

Shittu,

AccessthisArticlein Online

Anaysis of Water Used for Drinking and
Swimming Purpose. Afr. J. Biochem. Res.
11:285-290.

ShrivastavaN., D.D. Mishra,, P.K. Mishra., A. Bgjpai,
2013. Water Quality Deterioration of Machna
River due to Sewage Disposal, Betul, Madhya
Pradesh, India. J. Env. Earth Sci. 3:1-5.

Shyamala R., Shanthi M., P. Laitha, 20009.
Physicochemical Analysis of Bore well Water
Samples of Telungupalayam Area in
Coimbatore District, Tamilnadu, India. Elect.
J. Chem. 5: 924-929.

Sim0es, L. and M.Sim@es, 2013. Biofilms in drinking
water: problems and solutions. RSC Adv.
3:2520-2533.

Taylor W.l., B.Harri, 1965. Isolation of shigellae. 11.
Comparison of plating media and enrichment
broths. Am J Clin Pathol; 44: 476-479

Trepeta R. W. and S. C. Edberg, 1984. Host cells
transformed with the E. coli Glucoronide
permease Gene. J. Clin. Microbiol. 2:172-174.

UN-Water, 2013.An increasing demand, facts and
figures, UN-Water, coordinated by UNESCO
in collaboration with UNECE and UNDESA,
http://www.unwater.org/water-cooperation-
2013/en/.

Vandonsel, D.J.,, E.E. Geldreich, 1971. Relationships
of Samonellae to fecal coliforms in bottom
sediments. Water Res. 5:1079.

Wetzel, R.G., 1983. Limnology. 2 edition. Saundar
College Pub. N.Y.

WHO (World Hedth Organization), 1996. Geneva
and Guidelines for Drinking Water Quality,
2nd ed., Val. 2.

World Health Organization (WHO), 2011. Guidelines
for Drinking-Water Quality, WHO Press,
Geneva, Switzerland, 4th edition.

Yassi, T.A., Kjelstrom, T. De Kok, T. Guidotti, 2001.
Basic  Environmental Health, Oxford
University Press, New Y ork.

Zobell, C.E., 1941. Apparatus for collecting water
samples from different depths for
bacteriological analysis. J. Mar. Res. 4:173.

Website:

How to citethisarticle:

www.ijarbs.com

Subject:
Micr obiology

Abo-State, M.A.M.; El-Gamal, M.S; and Ibrahim, M.M.
(2016). Assessment of physicochemical and water borne
pathogens of water plants in Kafr El-Sheikh Governorate,
Egypt. Int. J. Adv. Res. Biol. Sci. 3(8): 226-240.

Quick Response
Code

240




