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Abstract The demand for concrete pond culture in the Northern Ghana is increasing. The safety and health of Nile tilapia produced 

in concrete ponds is of public concern. This study investigated the prevalence and mean intensities of ecto-parasites on the gills, skin 

and the fin of Nile tilapia (Oreochromis niloticus) in some concrete ponds in Tamale, Northern Region of Ghana. A total number of 

240 randomly sampled fish specimens consisting fingerlings and adult fish of Nile tilapia were examined using microscope and 

hand-held lens from November, 2013 to April, 2014. Physico-chemical characteristics of the pond were suitable for culture. Mean 

temperature was 28.48 ℃ ± 2.31, mean dissolved oxygen was 4.32 mg/l ± 0.38, mean pH was 6.17 ± 0.23 and mean nitrate was 

30.60 ppm ± 1.03. A total of 35 of the specimens examined were infested with ecto-parasites representing a prevalence of 15% during 

the study period. Out of 155 fingerlings examined, 14.8% were infested while 85 adult fish examined had 14.1% infested with 

ecto-parasites. The prevalence rate encountered was Ichthyophthirius multifilis (60%) ≥ Trichodina sp (23%) ≥ monogeneans 

(17%).The mean intensity of Trichodina sp ranged from 0 to 2.5. Monogeneans and Ichthyophthirius multifilis mean intensity ranged 

from 0 to 1.7. The low prevalence and intensities of ecto-parasites recorded indicated that with good water quality, ecto-parasites may 

not pose a threat to O. niloticus production in concrete pond. 

Keywords Oreochromis niloticus; Intensity; Prevalence; Tamale 

1Introduction  

Fish form a major component in the diet of the 

protein- deficient majority of the rural poor in the 

northern Ghana FAO (2005). Recent advances in fish 

farming, especially with some African Cichlids, have 

alleviated hunger in many parts of the world (FAO, 2005; 

Aquaculture production, 2004). Among numerous 

factors that affect the production of Cichlids particularly 

Nile tilapia, one important factor which is often 

overlooked is parasitic infections and diseases. Tilapia 

is becoming the most cultured fish native to Africa 

(Agbeko et al., 2014). Fish as well as other vertebrates 

are either intermediate host or definitive host to many 

parasite species. It is therefore important to identify 

parasites that affect tilapia production in the different 

stage of growth, their prevalence and intensity in the 

fish populations and communities and also establish 

their distribution in a defined geographical region. 

The high risk of fish disease transmission and parasite 

infestation among Tilapia has increased the level of 

uncertainty which farm managers have to contend 

with to develop the industry (Pozio and Rosa, 2005). 

The majority of the disease-causing pathogens are 

protozoans, monogenetic trematodes and parasitic 

crustaceans (e.g. salmon lice in farmed Atlantic  

salmon in Norway and Ireland), most of which have 

direct life cycles and reproduce rapidly under 

unfavourable pond conditions (Al-Rasheid et al., 2000; 

Basson and As, 1994; Van As and Basson, 1987). 

Parasitological knowledge has been useful in the 

development of the aquaculture industry in many parts 

of the word through the production of vaccines, 

antibiotics and introduction of bio-security measures 

to minimize the mass fish mortalities and boots global 

food fish (Lom and Dykova 1992).In Ghana, there is 

currently very little knowledge on the distribution and 

abundance of pathogens in aquatic ecosystems. This 

makes it difficult to identify the groups of 

disease-causing organisms in aquaculture in order to 

develop preventive and control measures. These 
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concerns about fish diseases and parasitic infestation 

have existed for years yet little scientific evidence is 

available on the subject. Parasitic infections of fish can 

be a major setback in achieving maximum production 

per unit area of culture. As the development of 

aquaculture has advanced, one essentially unsolved 

problem is the prevention of economic losses to 

production in concrete ponds due to poor management 

practices which resulted in disease infestation as a 

result of high prevalence and intensity of parasite load. 

While this problem remains unsolved, such diseases 

documented evidence on the prevention and control 

are apparently deficient. 

The study aimed at investigating the presence of fish 

parasites among Oreochromis niloticus cultured in 

concrete ponds. Pathogenic effects of parasites on 

hosts manifest themselves in various ways. According 

to Huitric et al. (2002) economic effects of parasites on 

fishes are mass mortality, rejection of infected fish by 

the market when parasites and/or lesions are visible 

and more importantly, retarded growth and weight 

losses of the infected fish. Furthermore, some fish 

parasites are potentially pathogenic for man when the 

parasitized fish are consumed not well cooked, cold 

smoked, marinated or just raw (Naylor et al 2000). 

There are some objectives of the Millennium 

Development Goals on poverty and hunger. The 

information related to parasites affecting tilapia 

fingerlings in concrete ponds would be very important 

for the implementation of future projects in Tamale, 

Ghana. Our objective in the present work is to 

investigate the prevalence and mean intensities of 

ecto-parasites of Nile tilapia (Oreochromis niloticus).  

2 Results 

2.1 Physico-chemical Characteristics of pond and 

Fish Examined for parasites Infestation 

The dissolved oxygen (DO) ranged from 4.10 mg/L to 

5.12 mg/L with a mean of 4.32 mg/L ± 0.39. The pH 

ranged from 5.86 to 6.57 with a mean of 6.17± 0.23 

and temperature ranged from 27.10℃  
to 32.49℃ 

with a mean of 28.48℃ ± 2.31. Nitrate was 30.00 mg/L 

to 32.23 mg/L with the mean of 30.63 mg/L ±1.03. 

The total number of fish examined was 240 individual 

fishes for the six month study. Out of the fish sampled 

for examination, 35% were adult fish while fingerlings 

were 65%. Out of 240 samples examined, 35 fishes 

representing (15%) of the total fish examined were 

parasitized. The number of fingerlings parasitized was 

slightly higher (0.8%) than the number of adult fishes 

found to be infected (Table 1). The gills of the fish 

were observed to have more parasites as indicated in 

(Table 2). The fish size with the highest (57%) 

prevalence was 11-13cm. It was followed by fishes 

with sizes from 14-16 cm, which had a prevalence 

level of 28%. Low infestations of ecto-parasites were 

observed at the size ranges of 8 -10 cm and 17-19 cm 

with prevalence level of 9% and 6% respectively. In 

terms of prevalence in relation to body weight, the 

body weight class with the highest prevalence was 

37% each for 11-30 g and 31-50 g fish. Body weight 

class of 51-70 g followed with prevalence of 11% and 

9% with the lowest (6%) in weight class of 91-110 g. 

 

Table 1 Frequency of fingerlings and adult fish infection 

Parameters / size  

(cm) 

Fingerlings 

8 -11 

Adults 

12 - 18 

Total 

№ of fish  

parasitized 

23 (14.8%) 12 (14.1%) 35 

№ of fish  

non-parasitized 

132 (85.2) 73 (85.9%) 205 

Total № of fish  

examined 

155 (100%) 85 (100%) 240 

 

Table 2 Parasites encountered and their distribution 

Parasite Location No of fish 

parasitized 

No of parasites 

load                            

Trichodina spp. Gills 8 16 

Ichthyophthirius 

multifilis 

Skin 

Surface 

& Gills 

21 31 

Monogeneans Gills 6  9 

Total  35 56 

 

During the six month study, two protozoan and 

metazoan ecto-parasites namely Trichodina spp. 

(Ciliate), monogeneans and Ichthyophthirius multifilis 

(Ciliate) were found on the gills and the skin mucus of 

O. niloticus. Out of 240 fish that were examined, 21 

were parasitized with Ichthyophthirius multifilis, 8 

were found to be infected with Trichodina spp. and 6 

were infected with Monogeneans.The peak of 

infestation was observed to be high in the dry season 
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in February with a decline in the wet season in the 

month of April (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 The number of parasites recovered from the concrete 

ponds of Water Research institute Tamale (Nov, 2013- April, 

2014) 

 

2.2 The prevalence of parasites 

The prevalence of Trichodina sp. found on gill peaked 

at 22%. Monogeneans also recovered from the gills 

peaked at 17% and Ichthyophthirius multifilis 

recovered from the skin surface peaked at 60% 

(Figure 2). 

 

 

 

 

 

 

 

 

 

Figure 2 The prevalence of Trichodina, Monogeneans and 

Ichthyophthirius parasites from concrete ponds at Water 

Research Institute, Tamale (Nov, 2013- April, 2014) 

 

2.3 The mean intensity of the parasites  

Ichthyophthirius had the highest mean intensity in 

November and December 2013, and March 2014 

whilst Trichodina spp. had the highest mean intensity 

in January, February and April 2014. The highest 

mean intensity of 2.5 was observed among the 

Trichodina spp.in January 2014. The mean intensity of 

parasites ranged from 0-2.5.The details of the monthly 

mean intensity of the three parasites are indicated in 

(Table 3). 

Table 3 The monthly mean intensity of the three identified 

parasites Trichodina sp., Monogeneans and Ichthyophthirius 

Month Trichodina 

spp. 

Monogeneans Ichthyophthirius 

Nov-2013 0 1.0 1.7 

Dec-2013 0 0 2.0 

Jan-2014 2.5 0 1.5 

Feb-2014 2.0 1.7 1.6 

Mar-2014 0 2.0 3.0 

Apr-2014 0.7 0 0 

 

3 Discussion 

The external parasites, viz., ecto-parasites: Trichodina 

sp, Ichthyophthirius multifilis and Monogeneans were 

found in relatively low occurrence during the study 

period as water quality was moderately good except 

for slightly acidic nature of the pond water. Fish filter 

ability may be affected by water acidity, evidence in 

gill susceptibility to ecto-parasite. O. niloticus from 

the study area exhibited low prevalence and intensities 

of the external parasites. The prevalence and intensity 

of parasites recorded indicated that there was less 

parasite occurrence on the O. niloticus being cultured 

due to proper management practices. The few 

occurrence of these ecto-parasites is likely as a result 

of accidental consequences. The external parasites 

could be as a result of infected hatcheries during fry 

production using hapa-in-concrete pond systems. Poor 

hatchery conditions provide excellent breeding 

environments for ecto-parasites as intra population 

transmission rates becomes high in such facilities 

(Kearn 2004; Wiegertjes and Flik 2004). External 

parasites from previous stocks which colonized a pond 

may also be transmitted easily to new stocks which 

can contribute to an increase in the infestation of 

parasites when pond water are neither drained when 

required nor dehydrated out. This may be a common 

problem for the Institute when there is insufficient 

water to be used for filling ponds.  

In addition, fingerlings have under-developed immune 

systems, which deliver the natural repellent ability of 

the gill, fin and skin surface non-functional; and 

results in increased susceptibility to ecto-parasites 

which in many cases serve as mechanical vectors to 

viral and bacterial infections. When such fingerlings 

are used in stocking any recently established or 

already existing pond, the parasites may be 
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transmitted into ponds causing an outbreak. 

External parasites might be transmitted from infested 

brood stock from pond to pond through either direct or 

in direct transition when their fingerlings are used to 

stock un-infected ponds (Bondad-Reantaso et al., 

2005; Murray & Peeler, 2005). There was no clear 

relationship observed between the intensity of 

Monogeneans, Trichodina spp. and Ichthyopthirius in 

the gill and skin mucus samples and temperature in 

the pond water. 

There was no intense variability in both prevalence 

and intensity of ecto-parasites identified among gills, 

fin and skin mucus samples from the O. niloticus. 

Several works on Trichodina have reported that the 

organ possesses sucking valves in some species, but 

hooks are always present. Skin or gill damage from 

hooks on the opishaptor serves as entry for 

opportunistic disease causing organisms. According to 

Klinger (2002), infected fishes lose appetite and scales 

in areas where flukes are attached. Infected gills may 

look swollen and pale and have increased respiratory 

activity (Klinger & Floyd, 2002; Whittington et al., 

2000). This might confirm the present outcome in 

which the Trichodina were more prevalent in the gill 

than other ecto-parasites. 

4 Materials and Methods 

Data for this study was collected from Water Research 

Institute in Tamale, Northern Ghana.The size of 

concrete ponds in which samples were collected was 

5.0 m × 5.3 m and 5.5 m × 5.7 m with water depth of 

1m. The study was conducted within six months 

(November 2013 – April 2014). A total number of 240 

Oreochromis niloticus were collected from concrete 

ponds at Water Research Institute. They were grouped 

into adult and fingerlings; fingerlings with a total 

length of 5-11 cm and body weight of 11-12 g and 

adult with total length of 12 cm – 18cm and weight of 

30 g – 100 g. Fish was sent alive in large plastic bags 

containing pond water to sustain the fish prior to the 

Laboratory for examination at Water Research Institute 

Tamale, Ghana. 

Samples of fish were taken monthly. The measurement 

of the total length was done from the tip of the snout 

to the tip of the caudal fin using a metric measuring 

board and recorded to the nearest 0.1 cm. The weight 

of individual fish was taken by singly placing each 

fish in the pan of the weighing scale. The value for the 

weight displayed on the screen was recorded to the 

nearest 0.1 g.  

In the laboratory the skin, the skin mucus, the scales, 

the fins and the gills which form the external parts of 

the fish were examined for parasites using magnified 

hand lens. The fishes were examined according to the 

method described by Paperna (1996). Critical 

examination was done using light microscope at 40× – 

100× for identification. A fish parasitology guide was 

used for to aid identification of each specimen 

examined and compared to the plates as described by 

Barker et al (2000). 

The data were analysed for the prevalence and mean 

intensity. The prevalence (%) of the ecto-parasites was 

estimated as the ratio between the number of infested 

fish and the number of examined fish expressed in 

percentages. 

 

 

 

The mean intensity (M.I) was determined as the ratio 

between the total number of parasites in a sample and 

the number of infested fish in a sample. 

 

 

 

Data obtained from the field and the laboratory results 

was analysed using statistical tools and descriptions from 

Microsoft Excel 2013 and Statistica 8.1. 

5 Conclusion 

Trichodina spp., Monogeneans and Ichthyophthirius 

multifilis were the ecto-parasites encountered during 

the study. The prevalence and intensity of the 

ecto-parasites were low. The effects of slightly acidic 

pond water on ecto-parasite in fish could be 

ambiguous, thus requiring concise inferences from 

further studies. The occurrence of these ecto-parasites 

had no clear relationship with physico-chemical 

parameters and it could therefore be as a result of 

accidental consequences. Both environmental factors 

and routine management practices carried out on the 

ponds have no vibrant relationship with the prevalence 

levels or the intensities of the ecto-parasites. 
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