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Abstract

The present study aimed to examine the bacteriological load in
water of input-irrigation canal and fishponds of Abbassa fish farm
as well as in gills, muscles and intestine of reared Nile tilapia,
(Oreochromis niloticus). Also, the study comprised determination of
physico-chemical characters and some heavy metals (Cu, Fe, Mn &
Zn ) of input-irrigation canal and fishponds water at the same
periods to evaluate their hygienic conditions for good fish
production. The samples of water and fish were examined one time
every month.

The total bacterial counts, fecal coliform, £ coli Salmonelia
spp., Staphylococcus aureus and Aeromonas spp. in the fishponds
water were higher than those in the canal water. The maximum
counts of total bacteria and Staphylococcus aureus were recorded
in July. Coliform and Salmonella spp. recorded maximum counts in
August, while, £ coli recorded maximum counts in June, and
Aeromonas spp. showed the maximum counts in April. Moreover,
the examined fish organs revealed that the total bacterial counts,
coliform, E col, Salmonella spp., Staphylococcus aureus and
Aeromonas spp. in the intestine > gills > muscle throughout the
studied rearing season (started from April to November).

The physico-chemical characters (water visibility, dissolved
oxygen, pH, total ammonia, unionized ammonia, nitrite-nitrogen,
nitrate-nitrogen, total phosphorus and total hardness) and
concentrations of the studied heavy metals (Cu, Fe, Mn & Zn) in
water of fishponds were more different from those of input canal at
the most time of the experimental period.

However, the conditions of input-irrigation source canal water
and fishponds water of Abbassa fish farm during the period of
study were safe for fish rearing and the produced fish were safe for
human consumption.

INTRODUCTION

Water quality iﬁ aquaculture encompasses all biological, chemical and physical
variables that affect fish production and fish quality. So, any noxious material
introduced in the water stream means water pollution which affect fish production.
The problem of pollution of aquatic environment is due to the discharge of industrial
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effluents and domestic wastes into water system in addition to the disposal of dead
bodies, cattle bathing and washing of clothes (Boyd, 1990). It is known that polluted
water is often a common source of human and animal diseases. Moreover, several
water-born disease outbreaks occur due to the presence of drug-resistant enteric
pathogens, which occur due to the failure of patients to respond to treatment with
anfibiotics. Earlier studies indicated that fecal and soil-born bacteria are carried into
the aquatic environment by runoff especially after heavy rains (Reddy et al., 1986).

Fish are the most sensitive group of living organisms and serve as an indicator
of metal bioaccumulation in polluted waters. Moreover, the potentiality for fish to act
as carriers of food-born disease is large, especially if fish is caught from polluted
waters (Ahmed et a/, 1986), and the counts and types of microorganisms recorded
from fish varies significantly according to the method of life, degree of water pollution,
season and methods of sampling.

The present work was carried out to monitor the bacteriological load in water
of input-irrigation canal and fishponds of Abbassa fish farm as well as in gills, muscles
and intestine of reared Nile tilapia (Oreochromis niloticus). Moreover, determination of
physico-chemical characters and some heavy metals (Cu, Fe, Mn & Zn) in water of
input canal and fishponds was carried out. This may serve as useful criteria to
measure the suitability of fish cultivated and harvested in this area for human
consumption.

MATERIALS AND METHODS

Bacteriological examination

Water samples were collected from 3 different sites of the irrigation canal in
sterile glass bottles (500 ml) at 30 cm under water surface, mixed well together,
placed into ice-box and examined within 6-8 hours after collection in the laboratory.
By the same manner, other samples were collected from different 6 fishponds during
the period of investigation where the area of each pond was 7 feddans, and its water
depth ranged from 60 to 65 cm, and stocked with 8000 77apia spp, 1200 common
carp (Cyprinus carpio), 600 grass carp (Ctenopharyngodon idella), 1200 silver carp
(Hypophthalmichthys Molitrix) and 600 mullet (Mugif cephalus). Samples of Nile tilapia
( Oreochromis niloticus ) were collected from the fishponds every month and their
gills, muscles and intestine were prepared for the bacteriological examinations
according to the technique recommended by Thatcher and Clark (1975). The



MOUSA, M. A. A.et al. 417

bacteriological examinations (Total bacterial count, fecal coliform, £. coli Salmonella
spp., Staphylococcus aureus and Aeromonas spp.) were carried out on water samples
and fish organs according to the methods of Harrigan and McCance-Margart (1966)
and Baird-Parker and Davenport (1965) using a specific media for each bacteria
species.
Physico-chemical analysis of water

Water samples were collected with a water sampler from the same 3 sites of
the input canal and 6 fishponds of Abbassa fish farm. The samples were taken from 3
sites of each pond between 9.00 and 10.00 AM at a depth of 30 cm below water
surface, and mixed together in a plastic container. Then, water sample was placed in
a clean sampling glass bottle (1000-m! capacity) and total ammonia, unionized
ammonia, nitrite-nitrogen, nitrate-nitrogen, and total hardness were determined
according to Boyd (1984), while, the total phosphorus was determined according to
APHA (1985). The water visibility, dissolved oxygen and pH were measured at the
same time of sampling in the same sites in the field.

Metals residues in water

Copper, iron, manganese and zinc in water samples were estimated by atomic
absorption spectrophotometer (Perkin Elmer 2280). The samples were prepared and
analyzed according to APHA (1985). All the analysis were carried out in 3 replicates

and average value was taken for consideration.
Statistical analysis
Data of water quality and metal residues were subjected to statistical analysis

of variances, and significant differences between means were done using Duncan’s

multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Fish is one of the main sources of animal protein and could be considered as
a good replacer of cattle meat and poultry in the human diet for its high nutritive
value. The potential for fish to act as carriers of food-borne disease is large. This is
true if fish caught from polluted water (Ahmed et a/. 1986).
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From a microbiological point of view, the main bacterial bioindicators are
usually applied for justification of water quality e.g. viable bacterial counts, total
coliform, £, cofi and widely distributed pathogens e.g. Salmonellz spp.,
Staphylococcus aureus and Aeromonas spp.

Data in Fig. 1 reflect the monthly variation in the total bacterial counts in
water samples collected from input canal and fishponds as well as gills, muscles and
intestine of Oreochromis niloticus reared in the fishponds of Abbassa fish farm
throughout rearing season. The total bacterial counts in fishponds were higher than
those in input water. Moreover, intestine of reared Oreochromis niloticus recorded
high counts, while, the muscles recorded very low counts compared to the intestine or
gills. The maximum levels were recorded in July, while, the minimum levels were
recorded in November.The increase of total bacterial counts in the fishponds might be
attributed to the accumulation of the organic and inorganic nutrients and the relatively
high temperature, which induce active proliferation of bacteria.
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Fig 1. The log numbers of total bacterial counts in water of input and fishponds as
well as gills, muscle and intestine of reared Oreochromis niloticus in
Abbassa fish farm during one rearing season

The counts of coliform in water of input canal and fishponds were fluctuated
irregularly and didn’t take a clear trend. The maximum counts were recorded in the
fishponds (0.46 x 105 CFU/ml) in August (Fig. 2). The muscles of reared Oreochromis
niloticus had few counts of coliform throughout the rearing season. Similarly, £ coli
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counts were fluctuated irreguiarly and the differences between input and fishponds
water were very low. Moreover, the presence of £ colj in the muscles of reared
Oreochromis niloficus was rare and very low (Fig. 3).

Generally, the total coliform is directly proportional with the total number of
viable bacteria in water samples and the percentage of coliform and £. cofi in water
indicate fecal pollution. Poikolain ef a/ (1993) mentioned that £. co/i and total coliform
were found in water enriched with droppings of poultry and animal manure. Zaki
(1989) found that the total coliform in the input canal at Abbassa fish farm reached
0.02 x 105 CFU/ml and in fishponds 0.03 x 105 CFU/ml. When comparing our
findings with the findings of Zaki (1989), it can be concluded that the fecal pollution
was increased due to the excess use of manure in fertilization of the fish farm, which
is the main reason of this pollution.
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Fig 2. The log numbers of coliform in water of input and fishponds as well as gilis,
muscle and intestine of reared Oreochromis niloticus in Abbassa fish farm
during one rearing season
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Fig 3. The log numbers of £ coliin water of input and fishponds as well as gills,
muscle and intestine of reared Oreochromis niloticus in Abbassa fish farm

during one rearing season

Data in Fig. 4 revealed that the counts of Salmonella spp. were clearly
fluctuated between increasing and decreasing since the maximum counts recorded in
spring and summer were obtained in both input canal and fishponds water. The
Salmonella spp. were manifested wherever sewage pollution occurred, showing
favorite effect of summer temperature. Essa (1996) found significant correlation
between Salmonella and either of total coliform, fecal coliform or fecal streptococci
counts in sewage-contaminated river water. The muscles of reared tilapia were
completely free from Salmonella spp. throughout all the rearing season except few
numbers recorded in October and November, this might be due to the handling.
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Fig 4. The log numbers of Salmonella spp. in water of input and fishponds as well as
Gills, muscle and intestine of reared Oreochromis nifoticus in Abbassa fish farm

During one rearing season
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Data in figs. 5&6 showed that the counts of Staphylococcus aureus and
Aeromonas hydrophila were fluctuated throughout all months in water samples
collected from input canal and fishponds as well as gills, muscles and intestine of
Oreochromis niloticus reared in the fishponds of Abbassa fish farm throughout rearing
season. These fluctuations might be due to the presence of adverse conditions in the
drain and/or to remote pollution. Staphylococcus aureus is sometimes introduced
directly to water body through waste-water disposal or other human activities (Gray,
1989) and Aeromonas hydrophila are known to multiply in water especially if sufficient
nutrients are present as in aquatic environments.
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Fig 5. The log numbers of Staphylococcus spp. in water of inputand fishponds as
well as gills, muscle and intestine of reared Oreochromis niloticus in Abbassa
fish farm during one rearing season
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Fig 6. The log numbers of Aeromonas aureus in water of input and ﬁshp;onds as well
as gills, muscle and intestine of reared Oreochromis niloticus in Abbassa fish ]
farm during one rearing season
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Data in Table 1. reflect the monthly variation in the water quality of input
canal and fishponds water of Abbassa fish farm throughout one rearing season. Water
visibility indicated by the readings of secchi disk was lowered significantly in fishponds
than that in the canal. The lowering of water visibility in fishponds than the input
canal was graduated with time, this might be due to the gradual accumulation of
plankton density and increase of suspended matter due to ponds fertilization as
previously mentioned by Boyd (1990). Dissolved oxygen was fluctuated and didn't
take a clear trend between input canal and fishponds except in August whence it
recorded the minimum level (2.9£0.23 mg/!) in the fishponds, this may be due to the
high accumulation of the organic matter and bacterial growth in this period. However,
all the recorded levels of dissolved oxygen in this study were favourable for fish
culture according to Boyd (1990). The pH values in all examined samples of input and
fishponds water were always at alkalinity side and lay within the favourable limits
needed for fish growth and survival, and comply with resuits of Boyd (1990) and
Saeed (2000).

Total ammonia (NH4+NH3-N) concentrations showed higher leveis in the
fishponds water than those in the input canal water, this may be due to organic
fertilization with manure which in turn increased the metabolic activities of fish.
Moreover, it may be due to the increase of fish excretion and decomposition of dead
planktonic organisms (Boyd, 1990).

Nitrite (NO2-N) and nitrate (NO3-N) concentrations in the fishponds water
were higher than those in the input canal water in the most of the studied rearing
seasons. This might be attributed to the continuous addition of inorganic fertilizers
and manure to the fishponds as previously mentioned by Joy et al. (1990) and nitrite
contents showed a good correlation with different types of fertilizers added, in
addition to other environmental factors in fishponds. However, the lowering of nitrite
contents in water of input or fishponds were favourable for fish culture because higher
contents of NO2 are toxic for fish. .

Total hardness showed insignificant changes between water of input canal
and fishponds. By regarding to the previous studies of Boyd (1990), the recorded
limits of total hardness in this study lie within the suitable limits for fish culture. In
addition, these results agreed with Zaki (1989) and Saeed (2000).

Total phosphorus contents showed insignificant differences between water of
input canal and fishponds during spring months (beginnig of fish culture season),
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while, in summer and autumn months, it increased significantly in the fishponds than
that in the input canal. The increasing in the fishponds was attributed to the
continuous addition of manure and inorganic fertilizers and growth of phytoplankton.
These results coincided with those of Saeed (2000).

Metals are persistent contamination in the environments and come to the
forefront of dangerous substances causing serious health hazard to human. Copper,
iron, manganese and zinc are among the most dangerous of these elements.
Generally, data in Table 2 revealed that the residues of these elements were
increased during low-temperature months and decreasing during summer months.The
levels were elevated significantly in the fishponds than in the input canal throughout
all the rearing season. These results were in agreement with those of Rizkalla and
Abo-Donia (1996) who attributed these results to the inorganic pond bottom limiting
and phytoplankton growth. However, according to USEPA (1986), the recorded limits
of copper, manganese and zinc were under the permissible limits, while, the limits of
iron, spécially in the ponds were above the permissible limits.

Table 1. Changes in water quality of input canal and fishponds of Abbassa fish farm

throughout one rearing season.
Parameter

Site Apdil May June July August Sept. Oct. Nov.
Water visibility Input 2342132 220+152 | 200:12a | 250¢122 | 24.0%06a | 21.3%03a | 250+12a 2632052
on Fishponds 16.2£0.4b 17.2404b | 135:18b | 11.6404b | 15.1217b | 16.8405b 1624030 17.8.£07b
Dissolved Input 7.2:0.12 8.1£0.12 5.040.1b 7.240.13 6.7x0.1a 45%0.1b 5.0:0.12 81022

oxygen mg/l Fishponds. 5.920.3b 772032 632022 7.0£052 2.9%0.2b 5.1£0.1a 4.8:022 7.320.1b

Input 8.620.1a 8.6£0.02 8.420.22 8.120.22 824022 8420.1a 812012 8.120.22

pH Fishponds 891012 | 9.0:0.1a 8.7£0.0a 8.5:0.12 8.7:0.12 871012 89+0.1a 832022

Total ammonia Tnput 11202b | 12%03b | 1.2#00b | 142015 | 17%#01b | 1.2200b | 0.8%0.1a 122010
mg/t Fishponds. 212022 172022 154012 182002 212012 19:0.1a 0.92£0.12 164012
Unionized Input 0282011 | 016£#01b | 0.3£0.1b | 0.17£#0.1b | 0.2320.1b | 0.24+00b | 0.05:0.0b 0.13:0.02

ammonia mg/l Fishponds | 0.46x0.1a | 0.55:0.12 | 0.28+002 | 0.42:0.1a | 0562012 | 0.50:01a | 029:002 | 0.1640.12

Nitrite-nitrogen Input 0.0120.02 | 0.01400a [ 005003 | 0.08£0.0a | 0.09:0.0a | 0.03200b | 0.03:00b 0.03£0.0 b
mfl Fishponds 0.01£0.0a | 0.01200a | 0.06x00a | 0.09£00a | 0.10+0.0a | 0124002 | 0.09:0.0a 0.07£0.0 2

Nitrate- Input 0.28+0.0b 021200 b 0.20£0.1b 0.78£0.1b 0.60£0.0 b 0.34£0.0 b 0.34£0.1b 0.31+00b
nitrogen mg/l Fishponds 0572012 0.61£0.13 0.66£0.13 0.97+02a 1.03:022 0.6920.12 0.49:0.12 0412002

Total hardness Input 292£0.7 2 287+88a 28041.53 2332882 2852292 257%8.83 283+3.3a 2234672
mot Fishpords 2754532 27327.12 280+1.8a 268+332 2724482 270£3.7a 2652502 260£7.02
Total phosph. Input 0.50£0.02 | 0.54%00a | 050:0.0b | 0.5020.0b | 0.38£0.0b | 0.3220.0b | 0.24x0.0b 0412005
mg/l Fishponds 0552002 | 0.61200a | 0.81:0.0a 1.00¢012 | 070002 | 098£00a | 0774002 0504003

Means with the same letters in the same square are significantly different (P< 0.05)
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Water Quality Limitation for Aquaculture according to Boyd (1990)
Water Dissolved Total Unionized Nitrite- Nitrate Total Total
Items visibility | oxygen mg/i pH ammoni ammonia nitrogen - hardness | phosph.
n amg/t mg/l mg/l nitroge mg/l Mg/t
nmg/l
Limits 15-50 | Morethan 4 | 7~-9 | 0.5-1.5 0.5-1.5 0.05-0.15 | 0.2-3 20 - 200 0.1-
0.5

Table 2. Changes in residues of copper, iron, manganese and zinc of input canal and

ﬁsh%ands water of Abbassa fish farm throughout one rearing season.
. Copper Iron Manganese Zinc
Date oy pg/l ug/l /! pa/l
April Input 35.57+£1.11b 228.39+1.11b | 1.30+0.16b | 47.75%+1.96b
Fishponds | 231.97+2.09a | 576.60+3.36a | 3.29+0.11a | 282.43+3.20a
May Input 34.57+£1.48b 213.36+3.48b | 097+0.01b | 42.76+3.20b
Fishponds | 236.17+2.88a 601.63+£9.63a | 2.96+0.05a | 288.20+2.65a
iifa Input 20.59+0.86b | 201.23+2.09b | 0.87+0.03b | 33.94%1.11b
Fishponds | 200.53+2.16a | 493.40+2.05a | 2.54+0.05a | 185.93+3.03a |
July Input 19.61%0.36b 188.80+5.86b | 0.64+0.05b | 27.71+1.54b
Fishponds | 197.83+6.04a | 409.35+7.15a | 2.04+0.05a { 132.15+2.14a
August Input 22.16%1.14b 191.65+2.50b | 0.67+0.03b | 22.14+0.83b
Fishponds | 193.07+4.27a | 390.43+9.84a | 2.63+0.26a | 142.03:+3.78a
September Input 11.41+0.59b 170.97£3.71b | 1.20+0.03b | 25.98+2.47b
Fishponds | 196.37+8.34a | 415.78+5.94a | 2.65+0.04a | 165.70+6.14a |
October Input 13.88+0.43b 183.94+3.25b | 1.10+0.03b | 26.37+2.50b
Fishponds | 211.43+4.47a | 439.07+10.80a | 2.58+0.09a | 155.78+0.35a |
T Input 16.84+1.20b | 195.81+2.20b | 1.12+0.05b | 35.84+1.09b
Fishponds | 230.67+11.72a | 492.47+2.74a | 2.41+0.07a | 152.5343.17a

Means with the same letters in the same square are significantly different
(P< 0.05)

Permissible limits of the studied

Items

heavy metals according to WHO (1984) and USEPA (1986).

Copper Iron Manganese Zinc
Permissible limits pg/l 1000 300 5000 5000
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