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ABSTRACT 
 
This research work examined the occurrence of bacteria in tilapia (Oreochromis niloticus) reared 
in Kuma Farms Institute at Domeabra and the Pilot Aquaculture Centre at Tano-Odumase, both in 
the Ashanti region of Ghana. Five (5) sterile bottles holding 500mls of pond water were collected 
for laboratory analysis. Thirty (30) fishes of standard length between 5.0 to 19.8cm and weight 
between 1.9 to 126.28 g were sampled for study from both farms. The eye, gills, intestines, 
kidney, liver, ovaries, pancreas, spleen and stomach were aseptically excised. Both the water and 
fish samples were inoculated and streaked on MacConkey and Blood Agar incubated at 37C for 
24 h. Subcultures were made on MacConkey, Blood Agar, Salmonella-Shigella Agar and Triple 
Sugar Iron Agar respectively. Colonies were aseptically picked and subjected to standardized 
biochemical tests namely catalase, oxidase, urease, citrate utilization, oxidation/fermentation, 
hydrogen sulphide production and hemolysis tests. In all, twenty-four (24) bacteria were isolated 
from both fish farms with the dominant bacterial type being Gram-negative bacteria. The types 
present in the fish and pond water were Serratia spp., Yersinia pseudotuberculosis, Klebsiella 
pneumoniae, Vibrio piscium, Enterococcus faecalis, Edwardsiella tarda, Pseudomonas mallei, 
Salmonella spp., Shigella spp., Klebsiella oxytoca, Francisella spp., Enterobacter spp., Aeromonas 
spp., Providencia stuartii, Citrobacter diversus, Pasteurella gallinarum and Escherichia coli. There 
was also Gram-positive bacteria found in the fish and pond water. These were Staphylococcus 
saprophyticus, Micrococcus spp., Streptococcus spp., Lactobacillus spp., Bacillus brevis, 
Corynebacterium intermedius and Staphylococcus aureus. Klebsiella spp. and Pasteurella spp. 
accounted for the highest frequency of occurrence in tilapia organs and pond water sampled 
respectively from Tano-Odumase. Shigella spp. and E. coli accounted for the highest frequency of 
occurrence in tilapia organs and pond water sampled from Domeabra. The occurrence of bacteria 
in all organs of fish sampled proved that all organs in tilapia are susceptible to infection. With the 
growing demand of fish consumption in Ghana and beyond, there is, therefore, the need to 
ensure that fishes that are cultured in ponds are free from infectious diseases and the threat of 
transmission of these bacteria to other animals and humans and vice versa are not overlooked. It 
was recommended among others that adequate steps be taken by owners of the fish ponds to 
regularly clear overgrown bushes that covered fish pond surfaces in order to ensure adequate 
supply of oxygen in the ponds thereby reducing stress on the fish. Fish farm owners should 
procure equipment that would enable them to monitor water indices in the ponds. These 
measures when put in place would go a long way to minimize the infection of fishes cultured in 
ponds and its possible transmission to humans. 
 
Key words: Bacteria, Tilapia, fish farms, pond water, pathogen, Ghana. 

 
 
INTRODUCTION 
 
Fish farming in Ghana varies from the intensive 
(commercial) to semi-intensive and extensive system 
practices. The two commonest practices are the semi-
intensive and extensive fish farming (FAO, 2010). These 
fish farming practices are usually land based. By land based 
fish farming, the researcher means the practice of breeding, 
growing, keeping and harvesting of fish or practicing 

marine vegetation with a view for commercial purposes in  
facilities that are land based (NSW, 2009). These practices 
include raceways, re-circulating systems, ponds and cages 
(Masser and Lazur, 1997). Raceways are also known as 
flow-through systems. It is a land-based fishing system 
whereby water is diverted from a natural water body 
through   channels   before  it  is finally directed back into a  
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natural waterway containing fish. Fish culture in flow-
through systems, is another type of intensive culture where 
the fish are densely stocked in a narrow tank or pond with 
an abundant continuous water flow (Váradi, 1984). Re-
circulating land-based systems refer to fish rearing practice 
in which enclosed tanks with fishes have the water filtered 
and re-circulated regularly. Aquaculture in ponds is another 
type of fish farming practice undertaken in facilities which 
are constructed by excavating and reshaping the earth to 
contain water to rear fish. These structures may be 
constructed below or above ground level and may be lined 
with impervious soils or with an impervious liner such as 
concrete, rubber, plastic or fiberglass especially in areas 
where leakage is an issue or to prevent erosion in open or 
flow through systems (NSW, 2009). It is interesting to note 
that one of the most rapidly growing sectors of fish farming 
is the cage aquaculture. This is the practice in which fish 
stocks are kept within suspended net bags in water bodies 
such as lakes, coastal inlets, open sea reservoirs and rivers 
(Muir, 2005). The fishing industry in Ghana is of great 
importance to the nation because this sector generates over 
US$ 1 billion per annum (MFAD, 2011). This industry 
supports 135,000 fishermen in the marine sub-sector alone. 
Ghana’s fisheries contribute 4.5% to annual GDP and it 
supports the living conditions of 2.2 million people, that is, 
10% of all the population of Ghana (MFAD, 2011). As of 
2008, the fishing sector of Ghana was estimated to have 
contributed about 39% of Ghana’s Gross Domestic Product 
(GDP) and 11% of the Agricultural GDP (Addison et al., 
2008). Despite these humble gains of the sector, it has been 
noted that a number of challenges face this industry, 
especially in the areas of rearing the fish which need to be 
addressed, if really the country wants the sector to grow 
and bring more benefits to individuals, communities and 
the state as a whole. 

It was observed that over 400 million people from the 
poorest African and South Asian countries go in for fish 
rather than meat since fish and fish products constitute at 
least 50% of human essential animal protein and mineral 
intake (The World Bank, 2004). The identification of these 
bacteria in ponds would help in determining the risk of 
susceptibility of tilapia in these farms to diseases. Quite a 
good number of study has been done on demand for fish 
proteins which has less cholesterol levels when compared 
with animal protein worldwide (Sen et al., 2011).  In Ghana, 
tilapia is one of the major sources of fish protein. Several 
species of tilapia such as Oreochromis niloticus, Tilapia zillii, 
Sarotherodon galilaeus and Hemichromis fasciatus and 
Heterotis niloticus are cultured in Ghana. No figures exist on 
their relative importance, but tilapia is the most dominant 
species in aquaculture of which O. niloticus is the most 
predominant single species (FAO, 2010). In one mid-size 
village, one could count 20 tilapia vendors and on market 
days over 130 tilapia vendors could be spotted. This 
demonstrated the demand for tilapia in Ghana (Rao et al., 
2012). But at present, it has been noted that tilapia  

 
 
 
production has reduced considerably, probably, as a result 
of infectious diseases that may infect the fish.  
 
 
BACTERIAL DISEASES 
 
Bacteria cause most of the diseases in fish farms  (Sharma 
et al., 2012). Most bacterial diseases cause internal physio-
anatomical changes that need treatment by a competent 
authority. Bacterial diseases can also cause external lesions 
on the skin of the fish (Sharma et al., 2012). The main role 
of bacteria in pond varies from being an opportunistic 
organisms to that of a primary pathogen invader that 
renders the host moribund by some other disease 
processes (Ilan, 1996). Bacterial species that are isolated 
from the intestines of Tilapia are predominantly Gram-
negative rods (87%) (Al-Harbi and Uddin, 2005). In talking 
about Water-borne bacterial pathogens, they are divided 
into four major groups namely: 
 
1. Ulcer forming or systemic Gram-negative bacteria (the 
commonest group that infects fish). Examples are of the 
genera Edwardsiella, Pseudomonas, Aeromonas etc. 
2. Gram-negative external bacteria (they cause external 
lesions). Some examples are Flavobacterium columnare, 
yellow-pigmented bacteria etc. 
3. Gram-positive systemic bacteria (the rapidly growing 
type). An example is Streptococcus spp. 
4. Acid-fast bacteria that are slow-growing (they cause 
chronic, granulomatous systemic diseases). An example is 
Mycobacterium spp. 
 
One minor newly emerging group is the newly intracellular 
rickettsial pathogens (Table 1) (Roberts et al., 2009). The 
earliest report of a rickettsia-like organism in fish that 
happened in 1939 during the examination of infected 
Tetrodon fahaka from the Nile River in Egypt (Fryer and 
Mauel, 1997). Based on morphology, serology, mode of 
transmission and association with the cells infected, 
Rickettsiales are divided into three families: Rickettsiaceae, 
Bartonellaceae and Anaplasmataceae (Yuksel et al., 2006). 
Table 1 shows bacterial diseases based on new grouping of 
bacterial infections in fishes. 

The present study is based on the epidemiological triad 
approach of disease occurrence which states that an 
interaction between three components namely, “host”, 
“pathogen” and “environment” leads to an occurrence of a 
disease. This means that in fishes, it is rarely a simple 
interaction between just the pathogen and the host for 
disease to occur.  It should be stated that pathogen factors 
are derived from the innate properties of the pathogen such 
as morphology, size, antigenic character, growth 
requirements, ability to survive outside the host, spectrum 
of hosts, ability to produce toxins, and to show resistance to 
antibiotics and to acquire new genetic information from 
plasmids and just to mention a few. Environmental factors  
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Table 1: Bacterial diseases based on new grouping of bacterial infections in fishes. 
 

Bacterial groups Causative bacteria  Diseases Clinical signs References 

Ulcer forming or 
systemic, Gram-negative 
bacteria 

Aeromonas hydrophila  Motile Aeromonad 
Septicemia 

Cutaneous and visceral 
hemorrhages, ulcers, edema and 
exophthalmia 

(Roberts et al., 
2009; Noga, 1996) 

Aeromonas salmonicida Ulcerative dermatitis 
(Furunculosis) 

Scales and ulcers (Wildgoose, 2001; 
Noga, 1996) 

     

External, Gram-negative 
bacteria 

Flavobacterium 
columnare 

Columnaris disease Cotton-like lesions on the skin (Roberts et al., 
2009) 

     

Systemic, Gram-positive, 
rapidly growing bacteria 

Streptococcus agalactiae Streptococcal infection Spiral or spinning swimming, 
granuloma on kidney, liver and 
spleen 

(Yanong and 
Francis-floyd, 2013) 

     

Slow-growing, acid-fast 
bacteria 

Mycobacterium marinum 
and M. fortuitum 

Mycobacteriosis Ulcerative skin lesions, emaciation, 
lethargy, swollen abdomen, fin or 
tail rot 

(Wildgoose, 2001; 
Beran et al., 2006) 

     

Newly emerging 
intracellular rickettsia 
pathogens 

Piscirickettsia salmonis Piscirickettsiosis May or may not be present, 
mortality can be as high as 95% 

(Fryer and Mauel, 
1997) 

 
 
influence the existence of the pathogen and its opportunity 
for exposure. The Environmental factors are commonly 
divided into physical (geology, climate), biologic (agent 
population density, vectors) and socioeconomic (human 
population distribution, war). Host factors influence the 
risk of exposure and host's resistance or susceptibility to 
infection. These factors are biological (age, race, sex, genetic 
makeup, physical state, immune status) and behavioural 
(e.g. personal hygiene). 
 
 
MATERIALS AND METHODS 
 
Two (2) of such fish farms were selected for this study. A 
sterile bottle, fitted with a water-tight screw cap, was filled 
with 500 mm of pond water. The bottle was carried on ice 
to the laboratory, stored at a temperature of 4C and then 
analyzed within 24 h. Five (5) water samples were collected 
in all. Thirty (30) tilapia fish were sampled through simple 
random sampling techniques from both ponds. The fish 
were euthanized and the gills, kidney, spleen, liver, eye, 
stomach and intestines were sampled. They are kept in a 
polythene, labelled and then kept on ice in an ice box. The 
samples were then submitted to the laboratory. Blood agar 
(BA) was used since it is a general-purpose media enriched 
with blood. It was used to grow bacteria colonies and also 
observe for their hemolytic activity. MacConkey agar (MaC) 
was used since it is a selective media. It was used to 
differentiate between lactose fermenting bacteria from 
those that did not. Salmonella-Shigella (SS) agar and Triple 
Sugar Iron (TSI) agar were used to differentiate between 

some enterobacteriaceae. These were prepared strictly by 
adhering to the protocol used in their preparation. They 
were then put in the incubator at 37C to sterilize and 
warm the plate media. A series of biochemical tests were 
carried out to aid the identification of bacterial isolates in 
the cultures. These were Gram staining, hemolysis, lactose 
fermentation, catalase, oxidase, indole, urease, citrate 
utilization, hydrogen sulphide production and oxidation/ 
fermentation tests. All samples were cultured and sub-
cultured. The pure colonies isolates were then observed for 
Gram staining, spore formation, shape, growth 
characteristics, motility, hemolysis, ability to ferment 
lactose and also subjected to biochemical reactions such as 
catalase, oxidase, indole, urease, citrate utilization, nitrate 
reduction and oxidation/ fermentation tests (Holt et al., 
1994; Chester, 1901; Bacteriology et al., 1994; Austin and 
Austin, 2012; Al-Harbi and Uddin, 2005). 
 
 
RESULTS 
 
Microbial morphology and characterization of the bacterial 
species isolated from Tano-Odumase are shown in Table 2. 
Table 3 shows the biochemistry reactions of bacterial 
isolates from Tano-Odumase. The bacterial isolates from 
tilapia organs in Tano-Odumase and their frequency of 
occurrence are shown in Table 4. The one with the highest 
frequency was Klebsiella pneumoniae (17.6%). This was 
followed by Serratia spp., Yersinia pseudotuberculosis, 
Enterobacter spp., Vibrio piscium, Vibrio piscium and 
Enterococcus faecalis, each with the frequency of  
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Table 2: Microbial morphology and characterization of the bacterial species isolated from Tano-Odumase. 
 

Bacterial isolates Colonial morphology Staining/Microscopy 

Serratia spp. 
Circular, pinpoint, convex, entire, granular, 
moist, pinkish 

Gram negative long rods with sub-terminal 
spores 

   

Yersinia pseudotuberculosis 
Circular, pinpoint, raised, entire, granular, moist 
and clear 

Gram negative short rods 

   

Enterobacter spp. 
Circular, pinpoint, raised, entire, smooth, moist 
and pinkish 

Gram negative short rods 

   

Klebsiella pneumoniae 
Circular, pinpoint, convex, entire, granular, 
moist and pinkish 

Gram negative shorter rods 

   

Citrobacter diversus 
Irregular, about 1-2mm, flat, entire, smooth, 
mucoid and pinkish 

Gram negative short straight rods 

   

Vibrio piscium 
Irregular, about 1-2mm, flat, entire, rough, 
moist and yellowish 

Gram negative short curved rods 

   

Staphylococcus saprophyticus 
Circular, pinpoint, convex, entire, granular, 
moist and creamy 

Gram positive cocci in clusters 

   

Enterococcus faecalis 
Circular, pinpoint, flat, entire, smooth, moist and 
clear 

Gram positive cocci in pairs, short chains 
and clusters 

   

Edwardsiella tarda 
Circular, pinpoint, flat, entire, smooth, moist and 
whitish 

Gram negative short rods appearing in 
clusters 

   

Micrococcus spp. 
Circular, pinpoint, flat, entire, smooth, moist and 
yellowish 

Gram positive cocci in clusters and tetrads 

   

Pasteurella gallinarum 
Irregular, about 1-2mm, flat, filiform, smooth, 
moist and creamy 

Gram negative coccobacilli 

 
 

Table 3: Biochemistry reactions of bacterial isolates from Tano-Odumase. 
 

Bacterial isolates 
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Serratia spp. - b - - + + - -  -  +   

Yersinia pseudotuberculosis - b - - + + -     - O/F - 

Enterobacter aerogenes - b - - + + - - + + γ +  - 

Klebsiella pneumoniae - b - - +  -   -  + F  

Citrobacter diversus - b - - + + -   +  +  + 

Vibrio piscium - b - - +  + +   γ    

Staphylococcus saprophyticus + c - - + + -  + - γ   - 

Enterococcus faecalis + dc - - + - - - - - γ   - 

Edwardsiella tarda - b - - + + - + - - γ   - 
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Table 3 Cont. 

Micrococcus spp. + c - - + +     γ    

Pasteurella gallinarum - cb - - +   +   γ    
 

Legend: b=bacilli, dc=diplococci, cb=coccobacilli, st=subterminal, c=central, α=alpha, β=beta, γ=gamma, O/F=oxidation/fermentation, F=fermentation, 
+=positive, -=negative. 

 
 

Table 4: Bacterial isolates from tilapia organs in Tano-Odumase and their frequency of 
occurrence. 

 

Bacterial isolates 
Frequency of occurrence of bacterial isolates 

No. % 

Serratia spp. 6 11.8 

Yersinia pseudotuberculosis 6 11.8 

Enterobacter spp. 6 11.8 

Klebsiella pneumoniae 9 17.6 

Vibrio piscium 6 11.8 

Staphylococcus saprophyticus 6 11.8 

Enterococcus faecalis 6 11.8 

Edwardsiella tarda 3 5.8 

Micrococcus spp. 3 5.8 

Total 51 100 

 
 

Table 5: Bacterial isolates from water in Tano-Odumase and their frequency of 
occurrence. 

 

Bacterial isolates 
Frequency of occurrence in water 

No. % 

Citrobacter diversus 1 66.7 

Pasteurella gallinarum 2 33.3 

Total 3 100 

 
 
occurrence of 11.8%. The two others were Edwardsiella 
tarda and Micrococcus spp. (Table 4). 

Two types of the isolates were found namely Citrobacter 
diversus and Pasteurella gallinarum. The former had a 
frequency occurrence of 66.7%, while the latter had 33.3% 
(Table 5). This means that the dominant bacterial isolate in 
pond water from Tano-Odumase is Citrobacter diversus. 
Table 6 shows the microbial morphology and 
characterization of the bacterial species isolated from 
Domeabra. While the biochemistry reactions of bacterial 
isolates from Domeabra are shown in Table 7. 

The results of the present study showed that the 
bacterium with the highest frequency was Shigella spp. 
(17.8%). This was followed by Salmonella spp. and 
Enterobacter spp. (15.5%), Francisella spp. (11.1%), 
Streptococcus spp. and Aeromonas spp. (8.9%), 
Pseudomonas mallei, Klebsiella oxytoca and Lactobacillus 
spp. (6.7%) and Providencia stuartii (2.2%) being the least 
(Table 8). 

Regarding bacterial isolates from water in Domeabra and 
their frequency of occurrence, four types of the isolates 
were found namely Escherichia coli (50%) and three Gram 

positive bacteria namely Bacillus brevis, Corynebacterium 
intermedius and Staphylococcus aureus, each making up for 
16.7%9 (Table ). This means that the dominant bacterial 
isolate in pond water from Domeabra is Escherichia coli. 
 
 
DISSCUSION 
 
The dominant bacterial type found from the tilapia that 
were studied were Gram-negative bacteria. Klebsiella spp. 
accounted for the highest frequency of occurrence in fishes 
sampled from Tano-Odumase as Edwardsiella spp. and 
Micrococcus spp. accounted for the least frequency of 
occurrence. At the Domeabra fish farm, Shigella spp. 
accounted for the highest frequency of occurrence with 
Providencia spp. being the least. Concerning the occurrence 
of bacteria in both ponds, Pasteurella spp. accounted for the 
highest frequency with Citrobacter being the least at Tano-
Odumase, whereas E. coli dominated the bacterial 
composition from the pond water at Domeabra. Vibrio spp., 
Streptococcus spp., Staphylococcus spp., Bacillus spp., 
Pasteurella  spp., Serratia  spp. and  Pseudomonas  spp.  are  
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Table 6: Microbial morphology and characterization for the bacterial species isolated from Domeabra. 
 

Bacterial isolates Colonial morphology Staining/Microscopy 

Escherichia coli Circular, pinpoint, flat, entire, smooth, moist and pinkish Gram negative short straight rods 

Pseudomonas spp. Circular, pinpoint, raised, entire, granular, moist and clear Gram negative short rods 

Salmonella spp. Circular, pinpoint, raised, entire, granular, moist and clear on BA 

Circular, pinpoint, raised, entire, granular, moist and greenish on 
SS agar 

Gram negative short rods 

Shigella spp. Circular, pinpoint, raised, entire, granular, moist and clear on BA 

Circular, pinpoint, raised, entire, granular, moist and translucent 
on SS agar 

Gram negative short rods 

Bacillus brevis Irregular, about 1-2mm, umbonate, lobate, papillate, moist, 
creamy and β-hemolytic 

Gram positive rods with sub-terminal spores 

Corynebacterium 
intermedius 

Irregular, about 1-2mm, umbonate, filiform, papillate, moist, 
creamy and α-hemolytic 

Gram positive slender looking rods with club-
shaped ends 

   

Staphylococcus aureus Irregular, about 1-2mm, flat, filiform, smooth, moist, creamy and 
β-hemolytic 

Gram positive cocci in clusters 

Klebsiella oxytoca Circular, pinpoint, convex, entire, smooth, mucoid and pinkish Gram negative short rods 

Francisella spp. Circular, pinpoint, flat, entire, smooth, moist and clear Gram negative bipolar stained coccobacilli 

Streptococcus spp. Circular, pinpoint, flat, entire, smooth, moist and clear Gram positive cocci in chains 

Enterobacter spp. Circular, pinpoint, raised, entire, smooth, moist and pinkish Gram negative short rods 

Aeromonas spp. Circular, pinpoint, flat, entire, smooth, moist and pinkish Gram negative short rods 

Lactobacillus spp. Irregular, about 1-2mm, convex, entire, lobate, moist and pinkish Gram positive rod in chains 

Providencia stuartii Circular, pinpoint, flat, entire, smooth, moist and clear Appeared as Gram negative coccobacilli 

 
 

Table 7: Biochemistry reactions of bacterial isolates from Domeabra. 
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Escherichia coli - b - - + + - + - -  + F - 

Pseudomonas spp - b - - + + + - -  γ  F - 

Salmonella spp. - b - - +   + +  γ  O/F  

Shigella flexneri - b - - +   + -  γ  O/F  

Bacillus brevis + b - st + + -  + - β   - 

Corynebacterium intermedius + b - - + +     α    

Staphylococcus aureus + c - - + +     β    

Klebsiella oxytoca - b - - + + - - + - β + O/F - 

Francisella spp. - cb - - + + - + - + α  O/F - 

Streptococcus mitis + c - - + + _   + α  O/F  

Enterobacter spp. - b - - + + - - + + γ +  - 

Aeromonas spp. - b - - + + + + - + γ  O/F - 

Lactobacillus spp. + b - - + + - - -  α + F - 

Providencia stuartii - cb - - + + - + + + γ  - - 
 

Legend: b=bacilli, dc=diplococci, cb=coccobacilli, st=subterminal, c=central, α=alpha, β=beta, γ=gamma, O/F=oxidation/fermentation, F=fermentation, 
+=positive, -=negative. 
 
 
facultative pathogens/ agents of food poisoning and 
spoilage (Al-Harbi and Uddin, 2005). Enterobacteriaceae 

are commonly located within the intestines of animals and 
human   and   comprise  a   variety  of   heterogenous  Gram- 
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Table 8: Bacterial isolates from tilapia organs in Domeabra and their frequency of 
occurrence. 

 

Bacterial isolates 
Frequency of occurrence of bacterial isolates 

No. % 

Pseudomonas mallei 3 6.7 

Salmonella spp. 7 15.5 

Shigella spp. 8 17.8 

Klebsiella oxytoca 3 6.7 

Francisella spp. 5 11.1 

Streptococcus spp. 4 8.9 

Enterobacter spp. 7 15.5 

Aeromonas spp. 4 8.9 

Lactobacillus spp. 3 6.7 

Providencia stuartii 1 2.2 

Total 45 100 

 
 

Table 9: Bacterial isolates from water in Domeabra and their frequency of occurrence. 
 

Bacterial isolates 
Frequency of occurrence in water 

No. % 

Escherichia coli 3 50 

Bacillus brevis 1 16.7 

Corynebacterium intermedius 1 16.7 

Staphylococcus aureus 1 16.6 

Total 6 100 

 
 
negative bacteria. Enterobacter spp. had the second highest 
frequencies from both farms. This study confirms that of 
Ampofo and Clerk (2010) and Takyi (2012) who also 
recorded the occurrence of Enterobacter spp. in fishes. 
Citrobacter spp. and Enterobacter spp. are lactose-
fermenting bacteria found in environment and feces. 
Yersinia spp. has been isolated in fish (Takyi et al., 2012) 
which has also been confirmed by the present study.  
Shigella spp. and Klebsiella spp. are regarded commensals 
in the environment of the fish and may cause serious health 
risk to man upon the consumption of fish highly 
contaminated with this bacterium (Allen and Hepher, 
1976). Vibriosis is chiefly a disease of marine fish. V. 
cholera, for instance, has been isolated from prawns in 
brackish water (Reilly and Twiddy, 1992). Bacteria from 
the genera Aeromonas, Corynebacterium, Pseudomonas and 
Vibrio are all capable of causing infections in fish (Roberts, 
2012). Edwardsiella has been isolated from fresh samples 
from catfish and is suggestive of indigenous contamination 
(Sugita et al., 2002). Infections causes gastroenteritis, 
wound infections and systemic diseases such as 
cholecystitis, meningitis, osteomyelitis and septicemia. 
Pasteurella gallinarum have been found to cause severe 
infection to fish due to its pathogenicity (Ampofo and Clerk, 
2010). This isolation shows that the fish could easily 
become susceptible to the bacterium when there is an 

imbalance between the host-environment-bacterium 
interrelationships. Pseudomonas spp. is found in air, 
sewage, soil and water. The severity increases when other 
coliforms are suppressed and is a normal intestinal flora. 
Most infections and diseases caused by Pseudomonas spp. 
are very difficult to treat due to its resistance to many 
antimicrobial drugs. The isolation of bacteria species from 
the genus Bacillus, Citrobacter, Enterobacter, Escherichia, 
Klebsiella, Pseudomonas, Staphylococcus and Streptococcus 
from tilapia raises health concerns since all these are 
known human pathogens (Ampofo and Clerk, 2010). This 
leads us to the fact that fish and fish products from these 
farms could be of serious health implication to man upon 
consumption of large numbers. Tilapia appears as a passive 
carrier of Salmonella spp. The tilapia gets infected from 
terrestrial sources and serves as a vector. Salmonella spp. is 
a pathogenic bacterium in animals and humans. There are 
two gross species namely Salmonella enterica which is 
further sub-divided into six (6) subspecies and Salmonella 
bongoli. Isolation of Salmonella spp. suggests fecal 
contamination of the harvested fishes that were sampled. 
Salmonella spp. is known to be involved in food borne 
diseases. It also causes enteric fever, diarrhea disease and 
bacteremia (Sheyin and Solomon, 2017). Shigella is the 
cause of bacillary dysentery or shigellosis in humans. The 
Shigella group of bacteria comprise of four (4) subgroups  
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namely A, B, C and D, respectively. This study confirms that 
of Monfart and Baleux (1991) that Aeromonas spp. can been 
isolated in pond water. Providencia stuartii can be isolated 
from fish and fish products and it is often associated with 
Salmonella spp. which is confirmed in the present study. 
Providencia stuartii causes enteritis and systemic diseases 
in fish (Adams and Tobias, 1999). In fish, E. coli is used as 
some indices of hazardous condition during the processing 
of fish since it should not be present in a freshly caught fish. 
This has also been confirmed in the present study. The 
presence of E. coli, an enterobacteriaceae, suggests the 
presence of other causative bacteria within the gut. It exists 
in five sub-groups namely Enteropathogenic E. coli, 
Enterotoxigenic E. coli, Enteroinvasive E coli, 
Enteroaggregative E. coli and Enterohaemorrhagic E. coli 
(Sheyin and Solomon, 2017). It is abundant in feces of 
animals and humans. It can attain  a concentration of about 
109 per gram in fresh feces (WHO, 1997). Since animals are 
capable of transmitting this pathogen, its occurrence in the 
environment of the fish should not be ignored. E. coli, 
Staphylococcus and some anaerobes survive when 
uncooked and precooked fish foods are stored even at 
freezing point (Raj and Liston, 1961). 

Gram-positive bacteria were also isolated from the 
samples. For instance, Staphylococcus spp. is a facultative 
anaerobic bacterium which produces enterotoxins that 
causes serious gastroenteritis after consumption of fish and 
related products. It is the common cause of food poisoning 
toxins in improperly stored food items. In 1993, 
Staphylococcus spp. was detected during the process of 
drying and subsequent smoking of eels in Alaska. Studies 
carried out showed a pellicle formed rapidly on well 
aerated circulations and the bacterium embedded under it 
(Eklund et al., 2004). Micrococcus spp. was confirmed by 
OkpoKwasili and Alapoki  in Nigerian water culture  
(Sheyin and Solomon, 2017) and was found to be the 
predominant species in the gut of fish (Ampofo and Clerk, 
2010). Enterococcus spp. are mainly of fecal origin and are 
considered indicators of fecal pollution which this study 
has confirmed. They share biochemical characteristics with 
Streptococcus spp. and portray a wide tolerance level to 
adverse growth conditions (WHO, 1997). Streptococcus spp. 
has been one of the biggest threat to the tilapia industry 
(Al-Harbi, 1994). This bacterium is known to be 
transmitted from fish to human handlers. The emergence of 
an outbreak causes Vibrio spp. in the environment to 
increase exponentially, increasing the likelihood of fish 
getting infected by this species (Reed and Francis-floyd, 
2009). Lactobacillus spp. are commonly used to ferment 
food and as probiotics. They are known to cause 
gastrointestinal, respiratory and urogenital problems 
(Sheyin and Solomon, 2017). It occurs in small numbers in 
the gut (Raj and Liston, 1961). Bacillus spp. causes a wide 
range of infectious disease including abscesses, bacteremia, 
ear infections, endocarditis, food borne infections, 
meningitis,   ophthalmitis,  osteomyelitis,  peritonitis   and  

 
 
 
respiratory tract infection among others (Adams and 
Tobias, 1999). 
 
 

RECOMMENDATIONS 
 
From the results, it becomes necessary that pragmatic steps 
be taken to minimize the spread of fish diseases in fish 
ponds in order to ensure safe fish consumption in the 
country. In this regard, the following steps have been 
recommended  to ensure that fishes cultured in the ponds 
are disease-free and healthy for human consumption: 
 
1). Overgrown weeds that cloud pond surfaces should be 
cleared in order to increase oxygen concentration in the 
ponds. 
2). Proper drainage systems should be constructed to drain 
away flood. 
3). Animals, especially ruminants and birds should be 
denied access to the fish ponds. 
4). Fish feed should be inspected and tested by appropriate 
authorities to prevent the feeding of fish on contaminated 
feed. 
5). Equipment should be provided to monitor the various 
water indices. 
6). Sewage and environmental issues should be addressed 
regularly.  
 
Similar study should be carried out in other fish farms 
across the country so that if the results are identical, laws 
could be enacted to guide the operations of fish farmers. 
 

 
CONCLUSION 
 
This study sought to find isolate bacteria in tilapia cultured 
in two ponds in the Ashanti Region. It also sought to isolate 
bacteria in the ponds which predispose the tilapia to 
diseases. In all, twenty-four (24) bacteria were isolated 
from both fish farms. The dominant bacterial type found 
was the Gram-negative. The occurrence of bacteria in all 
sampled organs proved that all organs in tilapia were 
susceptible to infection. The ooccurrence of bacteria from 
Domeabra pond was higher than that from Tano-Odumase. 
The difference between the bacterial occurrences from the 
two fish farms could lie in the difference in efficacy in 
biosecurity measures put in place at both fish farms. The 
study found that despite the growing demands of fish for 
consumption in Ghana, there is a serious threat to the fish 
industry through diseases from bacterial infection of the 
fish. The possible threat of transmission of these bacteria to 
other animals, human and vice versa cannot be overlooked. 
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