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Microbial Pollution of Water in El-Salam Canal, Egypt
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Abstract: Water pollution is a major global problem. It has been suggested that it is the leading worldwide
cause of deaths and diseases. With this intent, the paper presented pollution aspects of El- Salam Canal.
Out of large number of microbial parameters linked with human health, some significant contaminating
indicators, namely, heterotrophic plate count (total viable plate count, CFU/ml), total coliform (MPN/100 ml),
Fecal coliform (MPN/100 ml) and faecal streptococci (MPN/100 ml) were analyzed. Twenty Five samples were
collected over a period of five seasons from spring, 2008 to spring, 2009. The results of the present study
revealed that the heterotrophic plate count ranged from 5× 106 - 930× 106 CFU ml 1 and from 9× 106 - 870× 106
CFU ml 1 at 22°C and 37°C, respectively. However, the number of actinomycetes reached to 500 CFUml 1 and
yeast/mould showed the same trend of variations, reaching 500 CFUml 1. The most probable number (MPN)
of indicator bacteria were in the ranges of 9×102 - 110×103, 9×102 - 46 ×103 and 350- 15×103 MPN/ 100ml water for
total coliforms (TC), fecal coliforms (FC) and fecal streptococci (FS), respectively. Moreover, the counts of
pathogenic bacteria Pseudomonas aeruginosa ranged from 0 to 4600 MPN/100 ml, while that of SalmonellaShigella varied from 0 to 100 CFUml 1. According to the European Commission (EC) guide and Egyptian
standards, the indicator bacterial count exceeded the permissible level in El-Salam Canal waters.
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INTRODUCTION

Today water resources have become the most
exploited natural systems since man strode the earth.
According to United Nations (UN) report, fresh water is
gradually becoming a matter of concern. With nearly
900 million people affected by diarrhea each year and an
equal number suffering from diseases caused by various
worms, unclean water ranks at top of the world’s
population problems [9]. In developing countries,
pollution of the surface and underground water by liquid
and solid wastes is widespread, thereby rendering them
unsuitable for man’s use [7, 8]. Water-borne diseases are
an increasing concern nowadays. However, diarrhea and
many other water-related diseases can eventually be
controlled in a sustainable way by universal access to
safe water and adequate sanitation, improved hygiene and
optimal water management practices [9].
There are no unanimous opinions about microbial
pollution indicators in aquatic systems. However, coliform
group bacteria, especially total coliform bacteria (TCB)
and fecal coliform bacteria (FCB), have been selected as

El-Salam canal bringing Nile water to the eastern
desert of North Sinai, originates from the River Nile at
210km Damietta Branch. It was planned to deliver 4.45
milliard m3 water, provided by the Nile water (2.21 milliard
m3) mixed with 2.24 milliard m3 from drainage water
(El-Serw and Hadous drainage water) [1, 2].
Most of wastewaters are dumped straight into rivers,
lakes and estuaries without any treatment. One major goal
of surface water quality data collection may be the
estimation of magnitude of changes in the concentration
of various constituents [3-5]. The major agro-industrial
effluents of Sugarcane and Starch Industries Companies
pose a serious threat to surface waters [6]. Their disposal
in the River Nile around Cairo city transitionally has
affected the microbial load. In situ bacterial enrichment
(50-180%) was reported and gradually diminished
downstream; the lateral not vertical effect of the effluent
disposal was evident.
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water microbial indicators traditionally [15]. Although
coliform group bacteria generally do not cause danger to
people or animals, they indicate the presence of other
disease causing bacteria in aquatic systems. FCB live
only in human and warm-blooded animal bodies and
seem to be a good indicator for human and warm-blooded
animal wastes tracking in aquatic systems. Generally
most of the existing standards have limited the
concentration level for TCB and FCB concentrations in
water resources for different usages (e.g. drinking,
recreational water). For example, US EPA [10] has
established FCB concentration limit of 200 CFU/100 ml for
recreational and contact usages and equal to zero for
drinking usages.
El-Salam Canal water has been checked by many
authors [11-13]. Since the Canal water is a mixture of Nile
and drainage waters. Therefore, pollution parameters must
be regularly monitored and evaluated according to aquatic
living and local regulations. Therefore, this study aimed
to investigate the incidence of the indicator bacteria and
actinomycetes and some pathogenic bacteria in El-Salam
Canal water.

The counts of actinomycetes were determined
using starch nitrate medium, while the numbers of
yeast/mould were estimated using Potato Dextrose
agar medium supplemented with 50mg/l antimicrobial
antibiotic [14].
The number of total and fecal coliforms was
determined using the most probable number (MPN)
method. Statistical tables were used to interpret the
results to give the MPN of the bacteria. From each
dilution 1ml was added to each of triplicate tubes
containing 5ml of MacConkey broth. The tubes
were then incubated at 37°C for 48hr for total
coliforms and at 44°C (in water bath) for 24 hr for fecal
coliforms [15].
The positive tubes were streaked on the Eosin
Methylene Blue (EMB) agar plates using sterile loop and
incubated at 37°C for 24 hr. Microscopic examination was
carried out to ensure gram-negative, non- spore forming
rods [15]. On the other hand, MPN of fecal streptococci
was determined using azide dextrose broth at 37°C for
48hr. Positive tube was indicated by dense turbidity and
confirmed using ethyl violet azide dextrose broth
incubated at 37°C for 24hr. The formation of purple button
at the bottom of the tube confirmed the presence of fecal
streptococci [15].
MPN of
Pseudomonas
aeruginosa was
determined using three replicate tubes containing Lasparagine broth medium, double and single
strengths were used for 10, 1 and 0.1 ml, respectively.
Positive tubes were scored as green fluorescent
pigment due to the growth of Ps. aeruginosa, while
salmonellae and shigellae were counted using SS agar
medium [15].

MATERIALS AND METHODS
Field Sampling: Twenty five water samples were collected
seasonally from spring 2008 to spring 2009 at five different
locations. The samples were collected using sterilized
glass bottles. The collected samples were brought in an
iced insulated container during transport and delivered to
the analytical laboratory for further analyses.
The total viable bacterial counts (TVBCs) at 22°C and
37°C were determined using the spread-plate method [15].

Fig. 1: A map showing the sampling sites: The beginning of the canal (1); After El-Serw Drain (2); After Hadous Drain
(3); After Bahr El-Baqar Drain (4); Before Suez Canal (5).
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RESULTS AND DISCUSSION

autumn 2009. The numbers of yeast/mould showed the
same trend of variations, reaching 500 CFUml 1 during
spring 2009. The highest numbers of both actinomycetes
and yeast/mould were recorded during autumn and
spring, which might be attributed to the high level of
suspended solids and nutrients in the drainage water
which affected the survival of aquatic microflora [17]. The
values obtained in this study are similar to those in earlier
reports for microbial populations in some polluted rivers
that are exposed to human, agricultural and industrial
wastes [18, 19].
The most probable numbers (MPN) of indicator
bacteria are recorded in Table (3). Their numbers were in
the ranges of 9×102 - 110×103, 9×102 - 46 ×103 and 35015×103 MPN/ 100ml water for total coliforms (TC), fecal

The distribution and seasonal variations of the total
bacterial counts are shown in Table (1). The number of
aerobic bacteria at 22°C ranged between 5× 106 and 930×
106 CFU ml 1, while the bacteria developing at 37°C varied
from 9× 106 and 870× 106 CFU ml 1. The maximum bacterial
counts were detected during spring 2009, reflecting the
effect of high content of organic matter due to flourishing
of phytoplankton which increased active multiplication of
the bacteria. This agrees with that previously reported by
Mention author(s) [13, 16].
The results given in Table (2) showed that the counts
of actinomycetes were not detected in some stations
during the studied period and reached to 500 CFUml 1 in
Table 1: Total viable bacterial counts ×106 CFU ml
Spring
--------------------22°C
37°C

Stations
1
2
3
4
5

37
45
39
65
72

1

water at 22°C and 37°C

Summer
----------------------22°C
37°C

25
49
34
58
76

32.0
34.0
20.4
44.0
96.0

Autumn
---------------------22°C
37°C

23.0
32.0
24.6
40.0
87.0

Table 2: Total counts of yeast/ mould and actinomycetes CFU ml

1

11
37
5
14
60

15
9
10
26
47

Winter
--------------------22°C
37°C
170
100
250
250
350

500
570
110
155
225

Spring
---------------------22°C
37°C
830
400
800
763
930

870
200
320
430
800

water in El-Salam Canal

Stations

Spring
-----------------------Y/M
Actino.

Summer
-----------------------Y/M
Actino.

Autumn
-----------------------Y/M
Actino.

Winter
----------------------Y/M
Actino.

Spring
-----------------------Y/M
Actino.

1
2
3
4
5

200
400
200
300
350

ND
ND
400
400
400

100
50
ND
100
200

ND
200
150
200
200

300
500
250
400
500

100
200
100
150
100

ND
ND
ND
300
100

50
20
ND
500
100

ND
150
50
120
120

200
250
200
250
300

Table 3: The most probable number of total coliforms (TC), fecal coliforms (FC) and fecal streptococci (FS) × 10 3 MPN /100ml water

Stations

Spring
----------------------------TC
FC
FS

Summer
-----------------------------TC
FC
FS

Autumn
---------------------------TC
FC
FS

Winter
--------------------------TC
FC
FS

Spring
------------------------TC
FC
FS

1
2
3
4
5

2.9
11
12
13
24

11
11
11
14
15

1.5
2.3
3.5
0.9
7.5

4
40
110
93
9

2.3
29
9.3
4.4
46

1.5
2.9
11
2.9
15

0.4
9.3
9.3
2.4
11

2.9
11
2.1
3
5.3

2.9
1.1
0.35
2.4
2.4

0.9
2.3
3.5
0.9
4.3

1.1
1.1
2.1
2.1
1.5

4
24
30
24
4

Table 4: The numbers of pathogenic bacteria (Pseudomonas aeruginosa MPN/100ml and Salmonella- Shigella CFU ml

11
11
11
3
15
1

0.9
29
9.3
3.6
46

11
15
15
11
11

water)

Stations

Spring
----------------------Ps.
SS

Summer
-----------------------Ps.
SS

Autumn
---------------------Ps.
SS

Winter
--------------------Ps.
SS

Spring
-------------------Ps.
SS

1
2
3
4
5

100
460
80
1100
110

90
1500
90
1500
200

250
240
120
460
460

4600
90
160
1100
280

30
440
30
0
90

100
0
0
20
100

50
10
40
0
30
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20
0
50
10
20

0
0
100
0
0

0
0
20
0
10
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