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Abstract

Fish diseases are as old as the beginning of Clarias
gariepinus aquaculture in Nigeria. It did not pose so much
threat at that time. The proliferation of fish farms by private
investors, after the New Partnership for African Development
(NEPAD) Fish for all Summit in 2005, the intensive culture of
fish, and increase in the production of Clarias spp. brought its
diseases to the fore. The lack of proper farm management
practices which included slack of strict observance to Hazard
Analysis of Critical Control Points [HACCP], led to an
upsurge in disease occurrences. Investors were quick to seek
solutions to safeguard their investments, hence the use of
antibiotics and chemicals such as malachite green, potassium
permanganate and copper sulphate. The identification,
treatment, and documentation of fish diseases by Veterinary
doctors working with fisheries officers commenced, and
awareness was created amongst fish farmers. This led to the
gradual establishment of a disease reporting system. It was
found that the disease occurrence was more because of poor
farm management especially water management, unconscious
use of adulterated feeds and poor genetic fish strains which
made the fish easily susceptible to infections. FAO had
recommended the use of salt in Clarias gariepinus fish
farming and identified the chief cause of fish diseases as
Aeromonas hydrophila. A severe attack by Aeromonas
hydrophila thrives in heavily polluted water. The bacterium

has been identified as the single most causative factor of
mortality in aquaculture, and it dies at 1.5% saline solution.
The preventive and curative use of saline solution for the
control of fish diseases depend on the percentage saline
solution from 0.5% to 2%; exposure time of some seconds to
60 minutes; the size of the fish from fry to adult fish; and the
degree of infection. This helps control bacterial, fungal and
some parasitic diseases in Clarias spp.

Keywords: Aquaculture, fish disease, management, saline
solution.

Introduction

Aquaculture is one of fastest growing food industries in
the world and fish is an important source of animal protein in
many countries of the world. In 2014, FAO [1] reported that
per capita consumption of fish has been increasing from an
average of 9.9 kg in the 1960s to 19.2 kg in 2012. One of the
fish species that has been widely cultured in African countries
is African catfish. Clarias gariepinus [African catfish] is a
notable fish species in Nigeria with unique characteristics of
fast growth, resistance to disease and handling stress. It has
also been reported by FAO [2] that Nigeria is the world’s
largest producer of African catfish. It represents 90% of
Nigeria’s fish farming. While fish makes up 40% of animal
protein intake in Nigeria, 10% of it is from catfish [2]. Its
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farming has gained prominence due to its contributions to
livelihood sustenance and protein supply [3]. However,
African catfish farmers may suffer loss in their bid to make a
living from commercial catfish production if the issue of
disease is ignored.

Introduction and spread of infectious diseases of fish limit
aquaculture productivity which compromise nutrition security
and fish farming livelihoods in Asia and Africa [4]. Disease is
defined as any abnormality in structure or function displayed
by living organisms through a specific or non-specific sign
[symptom] [5]. A disease can be regarded as non-infectious or
infectious. The latter simply refers to an infection by a
pathogenic organism that results in disease. Other non-
infectious factors such as nutrition, environment, and genetics,
can cause a disease [or abnormal] condition [6]. Irrespective
of the aquatic species that an aquaculture venture produces,
there are significant risks to success due to the constant threats
of a disease outbreak [6]. It can cause serious problems on fish
farms which may destroy fish stocks or make products
unmarketable [7].

Fish disease is a critical constraint to aquaculture
development and its sustainability because it increases
production cost [8]. Nutritional disease is one of the most
devastating threats to aquaculture production [8]. Fish health
management has become important operation for preventing
outbreak of diseases and improving fish productivity. Disease
develops in aquatic ecosystem when stressors cause an
imbalance between host [fish], pathogen, and environment [9].

Fish diseases were classified into 6 namely: protozoan,
helminth, crustacean, bacterial, fungal, and
environmental/genetic related diseases [10]. Fish diseases
were also classified into bacterial, viral, fungal, parasitic,
nutritional, and environmental diseases [9]. In their study,
some researchers [11, 12] identified bacterial, fungal, and
parasitic as common sources of fish diseases. Also, other
researchers [13] in their study of parasitic infestations on
African catfish in Nigeria found that four parasitic species
were encountered including 2 protozoans [lchthyophthirius
multifilis, Trichodina spp.] and 2 Helminthes [cestodes].
African catfish disease that is dietary related was also
identified [14]. It is a broken-skull disease in African catfish
which comes because of dietary deficiency of ascorbic acid.
This disease is characterized by an inflammation of the skull,
destruction of accessory respiratory organs and a lateral skull
fracture.

Fish lives in complex environment which makes them
vulnerable to diseases. In aquaculture, health management of
fish is critical to sustainable production of healthy fish.
Environmental and management factors such as under-
feeding, poor pond environment, high stocking density, over-
feeding, and use of excess additional inputs stress fish and
make them more susceptible to diseases [10]. Low genetic
immunity of fish seed, malnutrition [e.g. under-feeding],
deteriorated water quality, biosecurity lapses, contaminated
fish feed, and presence of molluscs in fishery habitat are
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general causes of fish diseases. Rapid changes in temperature
and pH, suspended solid loads, high stocking density,
insufficient dissolve oxygen, hydrogen sulphide, poor
nutrition and poor handling as factors contributing to fish
diseases [9]. It was shown that the reliance of fish farms on
wild broodstock is another factor that predisposes aquaculture
industry to diseases especially at farm level [15]. It was also
reported that poorly managed aquaculture farms often face
greater risks of fish disease [4]. Among the major causes of
infectious disease outbreaks in fish farms are pathogenic
bacteria of the genus Aeromonas [3]. The high mortality
reported in Clarias gariepinus in this case [3] was caused by
Aeromonas caviae. Aeromonas hydrophila thrives in heavily
polluted water.

Aeromonas hydrophila is one of the 36 species in the
genus Aeromonas [16]. The disease-causing bacterium
Aeromonas hydrophila, is ubiquitous, present in water, soil
and has even been found in bottled water in Saudi Arabia [17].
It is salt tolerant up to 1.5%, and susceptible to many
antibiotics. The bacteria are present in the stomach of the fish
but do not become lethal until stress comes in [18]. It enters
the fish through the oral routes or wounds.

This pathogen affects all ages of fish and mortality in
catfish hatchery can be up to 100%, within 3-4 days from
onset of clinical signs. Affected fishes are usually seen to be
lethargic, anorexic and in severe cases may be seen hanging
by the side of the pond. or in lateral recumbency when seen on
the floor of fish tanks. Fishes often exhibit exophthalmia,
erythema and ulceration of the skin and may have distended
abdomen filled with ascitic fluid. The liver may be slightly
greenish or have a light chocolate color appearance with
necrotic patches. The kidney often may be inflamed and
friable.

Other species of Aeromonas known to be pathogenic to
fish are A.veronii, A. sobria, A. piscicola, A. schubertii, A.
jandaei [19]. Aeromonas sobria has been shown to be
associated with a condition called Arborescent organ necrosis
syndrome in African catfish [20]. Severe outbreak in catfish
caused by Aeromonas caviae was also reported [3].

In farming of freshwater fish species like African catfish,
the use of common salt [NaCl] has been of immense help in
managing some disease conditions. Saline bath of fish has
been shown to be effective against some external parasites,
also through the presence of chloride ions it counters the
uptake of nitrite [which is toxic], promotes formation of slime
coating [which is protective], assists in healing of injuries and
improves gill function [21]. It has been reported that salinity at
concentration between 0.1% to 3% can induce stress on old
culture of the bacterium Aeromonas hydrophila [22], hence,
bringing about tendency to reduce its population in the aquatic
environment. With adequate biosecurity measures in fish
farms and routine use of saline bath, there will be reduced
need for antimicrobials on the fishes.
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Plate 1: Marked ascites [black arrow] caused by Aeromonas hydrophila in moribund catfishes.

Material and Methods

The study area is Nigeria. This study was conducted to
empirically examine how diseases affecting African catfish
[Clarias gariepinus] have been managed among fish farmers
in Nigeria. It is a case study among African catfish farmers.
The respondents were purposively selected based on the
experience of the occurrence of diseases related to Aeromonas
spp on their farms. We employed a qualitative approach using
an Interview Guide [IG]. Individual farm owners that agreed
for the interview were used for the study. This involves
thematic approach was used to explain issues of discussion.
Information was also sought from Veterinarians to get records
which indicate incidence of confirmed disease outbreaks
involving Aeromonas species.

Findings
Why the use of saline solution?

It has the capacity to Kill bacteria by osmosis. Changing
fresh water to saline can result in death of Aeromonas
hydrophila at 1.5% concentration. Saprolegnia spp dies at
NaCl concentration above 12,000pg/ml, i.e. 1.2% [23]. Saline
solution has no residue, it is natural. It improves the immunity
of the fish; it serves as anti-stress. FAO equally recommends
its use!. A two percent saline is okay for sterilization of farm
equipment.

1 https://www.fao.org/3/AC378E/AC378E12.htm

Why not antibiotics?

Antibiotic is bacteria specific. It has a residue which
makes smoked fish rejected in EU markets apart from poor
processing.

Procedure for Saline Solution Production

One kg of salt [NaCl] is dissolved in 50 litres of water.
This gives a 2% saline solution. Addition of 750 grams NaCl
that is 0.75 kg in 50 liters of water is 1.5% and 500 grams of
salt in 50 liters of water gives 1% saline solution. Using the
biology of Clarias that can tolerate saline solution up to 5%
for some two minutes, due to its good kidneys and
osmoregulation and the bacteria, Aeromonas hydrophila that
dies at 1.5% saline. This is the key to the salt treatment.

Treatment method

Fish tank should be washed properly using a brush. Rinse
the fish until the water is clean. Prepare 2% saline solution and
immerse the adult fish totally for a period of 60 minutes. This
can be done for three consecutive days at 60 minutes daily.
For earthen ponds, empty all the water, clear all the biological
debris at the pond bottom and flush the pond well until what
you get is clean water. Estimate the volume of water that can
immerse all the fish, then prepare two percent solution for the
treatment. This can be done for three consecutive days. After
treatment, discharge the saline solution if it is dirty or you
build up if not and introduce feed gradually after 45 minutes.

For breeders: Fry and Fingerling Treatment Percentage.

3| Journal of Aquaculture, Marine Biology & Ecology, Volume 2023, Issue 03



Use a 1.5% saline solution only for fry and fingerlings. A
two percent saline solution is good enough for sterilizing
equipment in the hatchery. The use of copper sulfate,
formaldehyde,  potassium  permanganate, chloroform,
malachite green etc., are not without major risks. Unknown to
many breeders, some of these chemicals are injurious at 100
parts per million. It is advisable that all breeders should
prepare qualitatively 1, 1.5%, and 2% saline solution for use in
their facility. Care must be taken as salts are of different
salinity. Table salt is of higher salinity than industrial.
However, the difference is not so significant, but it exists.

For fingerlings and fry, once in three-/four-day fingerling
treatment. Fingerlings have not fully developed the
arborescent organ, that is, the false lungs by which they can
breathe when out of water, so they remain in water all through
the treatment. Carefully wash tanks. They will swim away
from brush stroke. Maintain the steady flow through until the
water is clean. Wash the tank thoroughly. For example, if 50
litres are enough to immerse the fingerlings, leave them in
30liters of water, dissolve 750g of salt in 20liters in a bowl,
and gradually, add or sprinkle the saline solution into the tank.
Immerse them in water for 20-30mins. Repeat for 3days.
Introduce feed after 5 minutes. The nursery tanks, discharge
pipes, etc. must be cleaned daily.
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Fry treatment: This is a delicate treatment. They don't swim
away from brush strokes, and they must be left inside water as
there are no false lungs. Carefully and slowly discharged
water, wash the areas not inhabited by the fry, allow them to
occupy a small portion inside the water. Estimate the volume
of water that can contain them. For example, 50 liters, leave
them in 30 litres of water. Dissolve 750grams of salt into
20liters of water. Gradually add or sprinkle the water. Leave
them inside for about two to five minutes. Repeat for three
days. It is very important to clean tanks daily and discharge
pipes also.

Prophylaxis: Giving fry and fingerlings 1.5% saline solution
once in three or four days, boosts their immunity. They are
hardier and are more active. Inbred fry or fingerlings cannot
tolerate even 1% saline solution. Prepare a small quantity of
1.5% saline solution. Put some of your fry or fingerlings and
observe. Prophylactic treatment for adult fish is once in a
week.

A breakdown of how the saline bath is done for different
classes of fish is shown in table 1.

Table 1: Treatment guideline of African catfish in saline water based on their stages of development.

Size Percentage saline Time in minutes Period in days

Adult fish 2 60minutes 3days

Juvenile to Jumbo 2 30-40minutes 3days

Fingerling 15 20-30minutes 3days

Fry 15 2-5minutes 3 days when they are sick

Passive surveillance data from Veterinary diagnostic
laboratories

The information on the common bacterial diseases
diagnosed in the laboratories was provided by one of the
authors who had worked in the organization. Cases were
presented by fish farmers between January and December
2018. All information was obtained from the records of the
laboratories. Tables 2 and 3 provide a breakdown of the
information.

Table 2: Cases of fish bacterial disease outbreaks diagnosed in 2018

Results and Discussion

Note that Table 1 indicates information on the treatments
of African catfish based on their stages of development. When
the fish are fully immersed, and there is room for movement,
if it is noticed that they are getting tired, or the foam is much
before the stipulated time, the saline solution could be drained,
or fresh water could be added quickly to dilute and run off the
dirty water. Time of immersion is equally depended on the
degree of infection observed by several sores on the adult fish.
Extra care is very important.
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January | 10 5 3 1 0 0 0 0 0

February | 8 5 1 0 0 0 0 0 0

March | 17 8 1 0 0 0 0 0 0

April | 3 1 0 0 0 0 0 0 0
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May | 1 2 0 1 0 0 0 0 1
June | 4 1 1 0 0 0 0 2 1
July | 2 4 2 0 0 0 0 0 0
August | 3 2 1 0 0 0 1 0 0
September | 2 4 2 1 0 0 0 0 0
October | 0 1 0 0 0 0 0 0 0
November | 3 3 0 1 0 1 0 0 0
December | 6 1 1 0 1 0 0 0 0
59 37 12 4 1 1 1 2 2

Table 3: Breakdown of monthly number of cases of fish bacterial diseases and total monthly population of affected fish in 2018.

Month Number of cases of bacterial diseases of fish Total population Of fish on all farms attended
to in a month

January 19 157,000
February 14 273,000
March 26 383,800

April 4 70,000

May 5 152,000

June 9 276,250

July 8 183,900

August 7 85,000
September 9 120,250
October 1 125,000

November 8 95,000

December 9 80,000
Total 119 2,001,200

Figure 1: Cases of bacterial fish diseases diagnosed in 2018

Cases of fish disease outbreaks diagnosed in 2018
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10
: I .
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Tables 2 and 3 show data on passive surveillance done on
bacterial diseases of fish in 2018 by a private Veterinary
Diagnostic Laboratory [Animal care®] with offices in five
locations [Ogun, Lagos, Oyo, Delta states and Abuja] in
Nigeria. Cases were mainly of Catfishes like Clarias
gariepinus and hybrid of Clarias and Heterobranchus spp.
Out of a total of 119 cases of bacterial diseases, 59 [49.57%)]
were caused by Aeromonas spp. This is significant as it is
almost half the total number of cases received in the
laboratories.

Effect of diseases in aquaculture has strong implications
on farmer’s productivity, profit [increasing cost of
production], and food and nutrition security. Disease outbreak
is reported to be the single-greatest challenge and limit to
growth in the aquaculture industry [24]. According to a report
by International Bank for Reconstruction and Development
(IBRD) and World Bank [15], disease outbreaks cause an
estimated $6 billion in losses for the aquaculture industry
every year. Diseases, therefore, pose a major threat to
aquaculture leading to about 10-15% of production cost when
it occurs thereby reducing the profit level in aquaculture
production [11]. The consequences of fish diseases include the
loss of productivity or harvest, rejection of aquaculture
products, the collapse of aquaculture ventures which threatens
the sustainability of the entire industry [5]. Parasitic infections
in African catfish hinder high fish productivity in farms [13].
Broken-skull disease often results in high mortality in African
catfish thereby causing economic loss to farmers [14].

Various solutions have been highlighted in literature in
managing fish disease. To ensure management of fish
diseases, good management practices at all operational stages
of aquaculture and prophylactic measures [such as maintaining
water alkalinity, water depth, avoiding over feeding, etc.] must
be employed since isolating diseased fish is difficult in fish
management [10]. Prophylactic approach and chemical
treatments are principles of fish disease control [9]. A cost-
effective strategy is to develop a regional breeding center for
all producers in order to eliminate the use of wild broodstock
[15]. It was suggested that there should be strong national
aquatic animal health policies. The use of rapid diagnostic
tools for early detection of fish pathogens can help hatchery
and nursery operators as well as farmers to take timely action
to reduce the spread of disease [4]. It was further stated that at
the farm level, implementing better management practices will
significantly reduce disease-related losses.

Conclusion

The use of saline solution in prophylaxis against bacterial
infection in catfish is very important. This will help in limiting
the use and avoid the abuse of antibiotics which has become a
norm amongst fish farmers who may be ignorant of the risk of
build-up of antibiotic residues in edible tissues of fish.
Another risk is that of antimicrobial resistance which is
currently a global threat to both man and animals [26]. Use of
saline solution with strict adherence to biosecurity measures
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and standard good management practices are key to
maintaining a profitable fish farming business.

Acknowledgment: Special thanks to the Management of
Animal care services konsult Nig. Ltd for the use of
information from their company records.
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