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ABSTRACT
In the hatchery, where primary production of fries and fingerlings were the key to sustainable fish
production is currently faced with obnoxious problem caused from infection on the hatchling eggs of
freshwater fish by the Sapronegnia Fungus Species (SFS) at the hatchery production units of every
aquaculture outfits in Nigeria and elsewhere in the tropics. Tn an attempt to control SFS in the
hatchery, fish farmers regularly make used of synthetic chemicals are used to control fish eggs
infection in the hatchery. Currently, world is tending towards the campaign on the use of organic
fungicides application in aquaculture sector as a resulls of their cost effectiveness and eco-friendly
nature. Searching for the most effective organic fungicides is unabated. The paper thercfore reviewed
on causes of saprolegniasis in fish, mode of Saprolegniasis infection on freshwater fish and
eggs.effects of Saprolegnia on aquatic organisms and their biosafety, synthetic fungicides treatment
of Saprolegnia, organic fungicides treatment of Saprolegnia: medicinal plants to the rescue, benefit of
organic fungicides application in sustainable fish production in Nigeria and elsewhere in the
tropics. Some safety recommendations were proposed for proper usage of organic fungicides in
sustainable aquaculture production in the hatchery operations in Nigeria.
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INTRODUCTION the hatchery, where primary production of frics
Water moulds of the genus “'Saprolegnia™™ are  and fingerlings were the key to sustainable fish
common in most il not a freshwater ecosystems  production is currently faced with obnoxious
around the world. They are occasionally seen on  problem caused from infection on the hatchling
the skin of wild, hatchery-reared or aquarinm eggs of freshwater fish by the SFS at the
fish, especially during spawning or times of  hatchery production units of every aquaculture
stress. Infection can be fatal (Government of  outfits in Nigeria and elsewhere in the tropics.
Alberta.Ca, 2010), Outbreaks of waterborne The SFS have drastically reduced the supply of
fungal infections (Saprolegniasis) on fish and  catfish and other freshwater fish species from
fish eggs continue to cause problems among  aquaculture production in Nigeria. Some of the
cultured fish (Schreier er al., 1996), and the huge  hatchery munagers could hardly boast of raising
losses to the fish farmers at the hatchery unit of  over ten thousand (10,000) hatchlings eggs
aquaculture production. Aquaculture operations successfully to fingerlings and juveniles stages
have been intensified to meet the growing respectively. Fish as protein source has
market for fish products which may result in  wremendously assisted in solving food security
crowded conditions promoting fungal infections  challenges al every household in Nigeria.
(Schreier etal., 1996).Almost every freshwater However, sustainable fish production should be
fish is exposed to at least one species of fungus  encouraged at all time, and this will pave way o
during its lifetime (Mayer, 2005: Noga, 1996), meeting up with fish demands in Nigeria. In an
especially from the egg stage through attempt to control SFS in the hatchery, fish
smortification (Bruno and Wood, 1999; farmers regularly make used of  synthelic
Pickering, 1994). Cotton wool fungus refers toas  chemicals such us malachite green, hydrogen
‘pseudo fungi' of the genus'' Saprolegnia’ is a  peroxide, potassium permanganate, formalin,
threat and of economic malady to sustainable iodine, and sodium chloride to control fish eggs
fish production in the hatchery operations in  infection in the hatchery. The used of synthetic
most of the aguaculture enterprises as a social  fungicides are known to be of public health
business that enhances sustainable livelihood  concemn in aquatic environment in Nigeria. This
activities in urban and rural areas in Nigeria, In  is due 1o their bioaccumulation effects on tissues
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and reproductive dysfunction in freshwater fish
species exposed to such synthetic chemical
fungicides application. Currently, world is
tending towards the campaign on the use of
organic fungicides application in aquaculture
sector due to their cost effectiveness and eco-
friendly nature .Organic fungicides application
are of medicinal plants origin. Searching for the
most effective organic fungicides is unabated,
but must the phytochemically screened to
ascertain effective anti-fungal properties before
final consideration is put on them to be used in
aquaculture as organic fungicides. The paper
therefore reviewed on causes of saprolegniasisin
fish, mode of saprolegniasis infection on
freshwater fish and eggs, effects of saprolegnia
on aquatic organisms and their biosafety,
synthetic fungicides treatment of saprolegnia,
organic fungicides treatment of saprolegnia:
medicinal plants to the rescue, benefit of organic
fungicides application  in sustainable fish
production in Nigeria and elsewhere in the
lropics. Some safety recommendations were
proposed for proper usage of organic fungicides
in suvstainable aquaculture production in the
hatchery operations in Nigeria.

Causes of Saprolegniasis in fish

In Salmonids, and other freshwater lish species,
the physiological state of the fish generally
determines if a fungal infection will be
successfully  established (Mayer, 2005).
Saprolegnia generally invades fish that have
been stressed or otherwise have a weakened
immune systems (Bruno and Wood, 1999;
Pickering, 1994), There are certain conditions
that normally rendered fish to bhe susceptible to
saprolegniasisas reported by Mayer (2005) und
references by other researchers that have worked
on the Saprolegniasis infections on fish. Below
i1s table 1 for further information on their
activities  on  fish  species. Mode of
Saprolegniasis Infection on Freshwater Fish and
Eggs: On Fish, saprolegnia invades epidermal
tissues, generally beginning on the head or fins
(Willoughby, 1994; Mayer, 2005) and can
spread over the entire surface of the body.
Visible as white or grey patches of filamentous
mycelium (Bruno and Wood, 1999; Beakes et
al.,1994). The fungus also can infect dead fish
eggs and spread  to nearby live eggs. The
filaments pierce the egg membrune and the
eggs dies. This can be a significant problem in
fish hatcheries where large numbers of eggs are
held in close quarters (Government of
Alberta.Ca, 2010).

Effects of Saprolegniaon Aquatic Organisms
and their Biosafety

We don't know how damaging sapro infections
are for wild fish. Infected fish are seen
occasionally, and they are lethargic and don’t
swim properly. Severely infected fish usually
die. However, Brewin (1994) documented that
some infected Brown Trout survive and are not
infected in subsequent spawning seasons
Fortunately fish have built-in defences against
fungal infections. Similarly, fish scales and skin
cells make it difficult for spores to establish.
Stress and injury can weaken these defences,
allowing the spores to quickly laich on and
establish a new colony Government of
Alberta.Ca, 2010). Handling can increase
chances of infection, likely due to removal of
mucous. Synthetic Fungicides Treatment of
Saprolegnia. The use of malachite green began
in 1933 and was if one of the cornerstones used
in treatment of fish against a range of parasites
(Agbebi er al., 2012). Malachite green is known
to kill fungal growth on catfish eggs, this
chemical is no longer approved for use with food
fish due to its teratogenic properties (Alderman,
1985). Additional fungicides for use in
aquaculture are needed, In addition the use of
formalin has increased causing more awareness
about users safety and the chemical's impact
on the environment (Schreier er al.,1996).
Among other alternative compounds tested for
antifungal activity are formalin, sodium chloride,
potassium permanganate, aquatol, herbicides
diquat, simazine, hydrothol, iodine, hydrogen
peroxide and copper sulphate(Marking er
al.. 1994; Fitzpatrick e al.,1995; Pottinger and
Day, 1999), but all requires further toxicological
and efficacy studies to validate its use at the
concentrations found to be most effective(
Pottinger and Day,1999).

Qver the last two decades the search for new and
effective substances against saprognia infection
has been intensified, but still no appropriate
substitute to malachite green has been found
(Svein, 2009), The loss of this effective
substance in the fish-farming industry has driven
scientists to look for a less hazardous substance
which is as effective as maluchite green (Agbebi
etal, 2012).

Organic Fungicides Treatment of Saprolegnia:
Medicinal Plants to the Rescue

The search for alternative anti-fungal agents for
use in fish hatchery has intensified in recent
years. The search has been extended to
medicinal  plants that possess fungicidal
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properties (Agbebiet al, 2012). Mori et
al.(2002) reported that some plant extracts
possesses anti-fungal properties which inhibits
the growth of aguatic fungi such as Saprolegnia
species. Medicinal plants as the alternative
agents are effective to treat the infectious
diseases and mitigate many of side effects that
are associated with synthetic antimicrobials(
Madhuri e al, 2012)and other anti-fungal
treatment in aquaculture, Additionally, the plant-
derive phyto-medicines provide a cheaper source
for treatment and greater accuracy than
chemotherapeutic agents in this field (Punitha et
al., 2008),

Benefits of Organic Fungicides Application in
Sustainable Fish Production in Nigeria and
elsewhere in the tropics

The world -wide campaign on organic
aquaculture in food security as a means of
sustainable human health and its biosafety
application  in animal production of aquatic
source should be of public health concern at
every household in Nigeria and other tropical
regions of the world. Whatever aquatic products
as source of protein at every houschold in
Nigeria should regularly undergo screening for
biosafety sake. In an altempt (o screen the
aquatic food from chemicals, pollutants and
pesticides residue will go a long way (0 increase
life span of every Nigerians and in other tropical
regions of the world. Organic fungicides will not
bio-accumulates in the tissues of aquatic
organisms as well as in human tissues
consuming such fish treated with organic
fungicides. It's also known to be cost effective.
and eco-friendly in aquatic environment where
they might Be applied.

Safety recommendations proposed for proper
usage of organic fungicides in sustainable
aguaculre  production in the hatchery
operations i Nigeria

- Hatchery managers should ensure that eggs
are free from saprolegnia infections by
regularly cleaning the hatchery equipment
and materials by applying organic fungicides;

- Fries and fingerlings in the hatchery should
he carefully handled during the rearing stage
by applying organic fungicides;

- Water quality should be properly and
regularly checked when organic fungicides
are applied:

- Hatchery managers should not give room for
overcrowding of fish and fish eggs in the
during hatchling process;
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- Regular checked for temperature changes to
discourage growth of saprolegniawhen
organic fungicides are applied; and

- Effective concentrations and non-toxic to fish
and fish eggs must be established before the
application of organic fungicides in
aquaculture.
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Table |; Conditions for Saprolegniasis to oceur in Fishes

S/N  Conditions for Saprolegniasis  References from several researchers on  their
actvities

1 Broodstock Meyer 1991

2 Crowded hatchery conditions  Beakeset al.,1994; Whisler, 1996

3 Epidermal integrity Hatai and Hoshiai, 1994; Pickering 1994

4 Poor Handling Bruno and Wood ,1999; Hatai and Hoshiai, [994:
Government of Alberta.Ca, 2010

5 Water Quality Government Alberta.Ca,2010

6 Sudden Temperuture Changes  Government Alberta .Ca, 2010

7 Stress in_Fish Government Alberta.Cu,2010

Sources: (Modified after Mayer, 2005 and Government of Alberta.Ca, 2010)
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