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Summary: the objective of this study is to review crustacean and monogenean parasites of the fish species. The
major diseases associated with fish are parasites, bacteria, viruses and toxic algae that reduces fish production by
affecting the normal physiology of fish and if left uncontrolled, it can result in mass mortalities or in some cases, can
be serve as source of infection for human and other vertebrates that consumed fish. External protozoa, crustacean
and monogenetic trematodes of freshwater fish could be considered as the most prevalent causes of diseases
affecting skin and gills causing gill inflammation and distortion of normal anatomy which impairing their respiratory
foundation. Freshwater fish infested with skin-inhabiting flukes become lethargic, swim near the surface, and seek
the sides of the pond and their appetite windles. There are several treatment options. Drugs or chemicals placed in
the water are commonly referred to as "bath™ treatments. Drugs delivered orally are generally mixed in the food, and
are meant to deliver systemic effects. Maintain a good culture environment and prevent the deterioration of water
environment; and use hygienic and nutritious fish feed to boost resistance of the fish stock and to minimise the
chance of introducing pathogens into the water body.
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1. INTRODUCTION have been identified, while the bulk of the production
Ethiopia is endowed with many lakes and rivers is made of Tilapia, Lates, Barbus, Bagrus, Clarias
comprising diverse aquatic ecosystems of great and Labeo species. Approximately 80% of the catch
scientific interest and economic importance. The is Tilapia, although Nile perch is caught in large
countries fish potential is estimated at 45,000-51,500 quantities on Lakes Chamo and Abaya, as well as in
tons per year, according to several sources. In 2008, major riverine fisheries. Most of the remainder of the
fish catch was estimated at around 17,000 tons lake catches consists of catfish and Barbus (Dereje,
(accounting for about 1.7% of the regional volumes), 2014).
the bulk of which (74%) originating from the six Lake Lugo (Hayke) provides a habitat to
main lakes (Tana, Ziway, Langano, Hawassa, Abaya different fish species, water birds and aquatic
and Chamo) and a further 26% from the other water organisms. The fish production potential of the Lugo
bodies. Thus, less than 38% of this potential is Lake is estimated as 400 ton/year, and the off take
currently exploited, demonstrating considerable room rate is 83% as reported by FDRE (Federal
for further expansion through proper management Democratic Republic of Ethiopia) (FDRE, 2003).
(FAO, 2012). Fish in wild and aquaculture farms face a wide range
The construction of new reservoirs, under- of enemies including competitors, predators and
exploited river fisheries and aquaculture are some of parasites. The major diseases associated with fish are
the development prospects to this end. Aquaculture is parasites, bacteria, viruses and toxic algae that
recognized as an alternative means of achieving food reduces fish production by affecting the normal
security and poverty reduction in the rural area, and physiology of fish and if left uncontrolled, it can
is now considered an integral part of rural and results in mass mortalities or in some cases, can be
agricultural development policies and strategies in serve as source of infection for human and other
Ethiopia. However, much remains to build vertebrates that consumed fish (Paperna, 1980).
institutional capacity in the areas of research, Parasites may induce a shift in fish species densities,
technology and training, which will requires external size composition and affect commercially interesting
assistance (FAO, 2003). A hundred local fish species stocks. This mainly depends on the vulnerability of
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species, habitats and seasonal factors. Because of
their complex life cycles, parasites are indicative of
many aspects of their hosts’ biology, such as host
diet, migration, recruitment, population distinctness
and even phylogeny (Bush et al., 2001).

External protozoa, crustacean and monogenetic
trematodes of freshwater fish could be considered as
the most prevalent causes of diseases affecting skin
and gills causing gill inflammation and distortion of
normal anatomy which impairing their respiratory
foundation. The crustaceans are the most diverse and
ubiquitous. Among them, the copepods are dominant.
They, jointly with the monogeneans, are the most
species group of metazoan ectoparasites of fresh and
marine fishes; in addition, they infect a wide range of
marine invertebrates. Monogeneans (flukes) are a
group of parasites best described as flatworms.
Monogeneans are commonly found on the gills, skin
or fins of fishes and lower aquatic invertebrates
(Paperna, 1980).

Ectoparasite infestations can cause severe skin
damage such as abrasions and ulcerations on the
body surface, hemorrhagic spots on the skin and
eroded fins resulting in economic losses due to
reduced growth, fecundity and increased morbidity
and susceptibility to secondary infections. Production
in Ethiopia as other developing countries is
strengthened by the availability of extensive in land
water systems made up of streams, rivers and lakes
which support a large number of fish species, many
of which are of economic importance (Raugue et al.,
2003).

To fully develop and manage these diverse and
rich fish resources inthese inland water bodies, there
is need for adequate knowledge of parasites that
infect them with a view to adopting preventive and
control measures to improve fish yield. Research
commitments to the study of parasites of fresh water
and marine fishes of the Ethiopian have been
sporadic and inadequate considering the fish wealth
of the countries (Roberts, and Somerville, 1982).
This has been attributed to the lack of laboratory
equipment, skilled man power, lack of public
awareness on the fish production and health, library
facilities.

2.1. THE FISH

A fish is defined as an aquatic or marine
animal with vertebrae. All fish have vertebra, except
sharks and rays that have cartilage. Cartilage is more
flexible than bone, but strong enough to support the
body (Price et al., 1967). A fish is any member of a
paraphyletic group of organisms that consist of all
gill-bearing aquatic craniate animals that lack limbs
with digits. It is a diverse group of vertebrate animals
that have gills and live in water.A typical fish uses
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gills to obtain oxygen from the water, while at the
same time releasing carbon dioxide and metabolic
wastesit is ectothermic, or cold-blooded, meaning
that its body temperature fluctuates according to the
water temperature (Prosser, 1991).Fish have almost
the same organs as terrestrial animals; however, they
also possess a swim bladder.

2.2. Biology of Fish
2.2.1. Anatomy of fish

The anatomy of fish is often shaped by the
physical characteristics of water, the medium in
which fish live (Polyanski, 1961). The body of a fish
is divided into a head, trunk and tail, although the
divisions between the three are not always externally
visible. The skeleton, which forms the support
structure inside the fish, is either made of cartilage, in
cartilaginous fish, or bone in bony fish (Thrus, 2005).

The main skeletal element is the vertebral
column, composed of articulating vertebrae which are
lightweight yet strong. The ribs attach to the spine
and there are no limbs or limb girdles. The main
external features of the fish, the fins, are composed of
either bony or soft spines called rays, which with the
exception of the caudal fins have no direct
connection with the spine (Tekn et al., 200). They are
supported by the muscles which compose the main
part of the trunk (Bartholomew, 2002). The heart has
two chambers and pumps the blood through the
respiratory surfaces of the gills and on round the
body in a single circulatory loop. The eyes are
adapted for seeing underwater and have only local
vision. There is an inner ear but no external or middle
ear. Low frequency vibrations are detected by the
lateral line system of sense organs that run along the
length of the sides of fish, and these respond to
nearby movements and to changes in water pressure
(Mwita, and Nkwengulila, 2004).
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Figure 1: Fish external anatomy

2.2.2. Physiology of fish

Fish breathe oxygen using their gills, which are
located in each side of the head area. Gills consist of
structures called filaments. Each filament contains a
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blood vessel network that provides a large surface
area for the exchange of oxygen and carbon dioxide.
Lymph volume in fish is four times larger than blood
volume and capillaries have a high permeability to
protein small changes in lymph formation can lead to
large changes in blood composition sinus venous,
atrium, ventricle and bulbous arteriosus (John, 2005).
Fish are poikilothermic or cold blooded and
metabolic functions are dependent on the temperature
of the surrounding water. Oxygen requirement to
digest and absorb feed increases dramatically after
feed intake. Post feeding asphyxia may occur when
dissolved oxygen is low. Kidney is composite organ
consisting of haemopoietic, reticuloendothelial,
endocrine and excretory tissues (Andrews, 2003).

General life cycle of a fish
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Source; (Skelton, 2001)
Finger .2. general life cycle of fish

Many species have melanomacrophage centers within
the kidney. Gills are main site of excretion of
nitrogenous waste. Almost all fish lay eggs that
develop outside of the mother’s body; indeed, 97
percent of all known fish are oviparous. Fertilization
of the eggs by the sperm, known as milt in fish
biology, also occurs externally in most cases. The
reproductive organs of fish include testes, which
make sperm, and ovaries, which make eggs
(Callahan, 2002). Some fish are hermaphrodites,
having both testes and ovaries, either simultaneously,
or at different phases in their life cycle.Fish will pass
through the life stages of egg, larvae, fry, fingerling,
grow-out (adult fish) and sexual maturity.

2.3. Aquaculture in Ethiopia

The water bodies of Ethiopia represent 7334
km? of major lakes and reservoirs, 275 km? of small
water bodies and 7 185 km of rivers. The Blue Nile
and Omo are the major rivers. Total production has
been continuously increasing since 2007 to reach
almost 29 000 tonnes in 2012. Annual per capita fish
consumption is one of the lowest globally (200-250g)
and represents only a small portion of the overall
protein supply (0.1 percent in 2010) (Kebede et al.,
1992). Fishing is predominantly artisanal. In 2014
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nearly 45 000 fishers were employed in the primary
sector with 30 percent employed fulltime, in addition
to nearly 700 people engaged in aquaculture (FAO,
2012).

Despite favourable conditions, aquaculture has
not taken off in Ethiopia, apart from some
subsistence fish farming in small fish ponds covering
a few hundred hectares integrated with horticulture
and livestock production. Annual aquaculture
production in 2012 was 38 tonnes, consisting mainly
of tilapias (33 tonnes) and carps (5 tonnes). The
National strategy for aquaculture development
includes an incentive package which is attracting
local and foreign investors. Consequently, the
development of fish farming in Ethiopia, where the
population frequently faces a deficit in animal
proteins, is promising. Aquaculture is a form of
agriculture that involves the propagation, cultivation,
and marketing of aquatic plants and animals in a
more-or less controlled environment. As many other
countries challenged in the world, population rise
urbanization, agricultural development,
industrialization ~and  other  water  resource
development activities have resulted in a decrease in
the species diversity of freshwater fish species
(Dereje, 2014).The artisanal fishery of Ethiopian
fishery is undeveloped due to low level of economy,
absence of fisheries’ legislation, in-effective
administration set-up and lack of expertise. Based on
these facts, Ethiopian fisheries might not seem to
manage. Aquaculture in Ethiopia remains a
promising potential than an actual practice despite the
fact that the country’s physical, environmental and
socio-economic conditions support its development.
The predominant type of aquaculture activity in the
country is the culture based fishery which is a form
of extensive aquaculture conducted in small water
bodies (reservoirs) (FDRE, 2003). These water
bodies would not be able to support a subsistence
fishery due to a lack of adequate natural recruitment
of suitable species.

2.4. ECONOMIC IMPORTANT OF FISH

Fish demand is higher in production areas
because of consumption stimulation by regular
supply of good quality product at an affordable price
vis-a-vis the price of meat. Consumer demand for
fish is increases when supply is more regular on a
year-round basis, shops are located closer to their
homes, and fish prices are more affordable.
Ethiopia’s fishery sector contribution to the Gross
Domestic Product (GDP) is 0.02 percent. Sustainable
fisheries management is crucial to food security,
poverty alleviation and economic growth. Fisheries
are thus acknowledged as an important strategy in the
drive for poverty reduction (Janko, 2014). They help
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to promote greater economic development in
Ethiopia. In 2010 Ethiopia realized about USD 14
000 000 from its capture fishery while a total of 40
000 livelihoods were positively impacted upon by the
fishery sector in the same year.

The Ethiopian cross-border fish trade is currently not
properly documented. The country imports
significant amounts of fish from neighbouring
countries though some of these imports end up being
exported to Sudan through the porous border with
neigh bouring South Sudan. The per capita fish
supply is around 200 g, significantly below the mean
2.6 kg per capita per year for the East African
subregion. Fish plays a vital role in domestic trade as
well as in import and export market. Though there is
a strong consumer preference for beef, fish is
regarded as an important component of a nutritionally
rich diet. However, fish consumption patterns vary
according to availability. More fish is consumed in
areas where the product is more available, such as in
the vicinity of the Great Rift Valley lakes (FAO,
2012)

Considerable workforce is employed, both
directly and indirectly, by Ethiopia’s capture fisheries
which also help in sustaining local communities.
Whereas 4 052 persons were employed directly by
the sector in 2010, a total of 9 148 others benefited
from indirect employment offered by the sector
(Janco, 2014). The rural areas of Ethiopia where
substantial fishing takes place benefit from the
economic activities of the fishers and their related
operations. This is especially so around the Great Rift
Valley and areas surrounding the lakes, reservoirs,
rivers and other small water bodies with major
fishing activities. In those areas, much more than in
the urban and peri-urban centres, fisheries are
increasingly recognized as an alternative means of
addressing the problems of food security and poverty,
consistently with the rural development objectives of
the sector (Mwanja et al., 2011).

3. External parasitic diseases of fish

The major diseases associated with fish are
parasites, bacteria, viruses and toxic algae that
reduces fish production by affecting the normal
physiology of fish and if left uncontrolled, it can
results in mass mortalities or in some cases, can be
serve as source of infection for human and other
vertebrates that consumed fish (Anonymous, 2006).
Parasites may induce a shift in fish species densities,
size composition and affect commercially interesting
stocks. Parasites are typically divided into two
groups: ectoparasites, which live on the outside of the
host (including the gills, mouth, skin and fin
surfaces), and endoparasites, which live in the
tissues, blood and/or organs (including the
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gastrointestinal tract). The most important external
parasites of fish are protozoa, crustaceans and
monogenic trematod.

3.1. Crustacean parasites

The Latin root, crustaceus, "having a crust or shell,"
really doesn’t entirely narrow it down to crustaceans.
They belong to the phylum Arthropoda, as do insects,
arachnids, and many other groups; all arthropods
have hard exoskeletons or shells, segmented bodies,
and jointed limbs. The crustaceans are the most
diverse and ubiquitous. There are three main groups
of parasitic crustaceans affecting commercially
important aquaculture species, most of which are
external parasites: the Branchiura, Copepoda and
Isopoda (Johnson et al., 2004). Among them, the
copepods are dominant. They, jointly with the
monogeneans, are the most speciose group of
metazoan ectoparasites of marine fishes; in addition,
they infect a wide range of marine
invertebrates. Thousands of species are already
known,but many potential host groups have not been
examined, and for this reason even approximate
estimates of species numbers are impossible. Many
copepods have great economic importance as agents
of disease in wild and aquacultures fish populations
(Bychowsky, 1981).
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Figure 3: Body plans in the Copepoda

3.1.1. Copepods (Sea Louse,
Anchor Worm)
Copepods have been parasitic on fishes at
least since the Lower Cretaceous, about 110 to 120
million years ago. Nearly 30 families of copepods
contain parasites that utilise fishes as hosts
Crustacean parasites 125 and most are found
exclusively on fishes (Ahne et al, 2002). The body
form of fish parasites varies from cyclopiform
through to highly metamorphic (rather amorphous
bodies that lack expressed segmentation and either
have reduced limbs or may lack limbs altogether).

Fish Maggot,
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3.1.2. Lifecycles
The basic life cycle of copepods comprises
two phases, naupliar and copepodid. The egg

typically hatches into a nauplius larva defined by its
small, unsegmented body and the possession of only
three pairs of functional appendages, antennules,
antennae and mandibles (Lacerda et al.,). There is a
maximum of six naupliar stages (designated NI-NVI)
and all six are retained in most free-living copepods
and in some parasites.

Nauplii may be planktotrophic, feeding on
other planktonic organisms, or lecithotrophic, relying
on yolk stores for nutrients (Maadanre, 2010).
Parasitic  copepods  typically have lecitho
trophicnauplii characterised by reduced setation on
the three limb pairs and by the absence of the so-
called naupliar feeding process on the coxa of the
antenna (Andrew, et al,. 2008). The final
naupliusstage, primitively NVI, undergoes a
metamorphic moult to the first copepodid, which has
a segmented body, a full adult set of cephalic
appendages and the first and second swimming legs.
In free-living copepods there is a maximum of five
copepodidstages (designated Col-CoV) and one body
somite is added at each moult through this phase. In
both sexes the fifth copepodidstage moults into the
adult. This is a definitive or final moultand the
female becomes sexually receptive on moulting.
Mating takes place soon after the female becomes
sexually receptive and adult males may engage in
pre-copulatory mate guarding, holding pre-adult
females until the final moult ( Mamani et al., 2004)
3.1.3. Modifications of the copepodid phase

The first copepodid is relatively uniform in
structure and is characterised by the presence of two
functional pairs of biramous swimming legs, each
with one-segmented rami. In general, the copepodid
phase provides a gradual transition from the
copepodid body form, which is common to all
podopleans, to adult morphology, however
transformed (Reed et al., 2005). In more derived
families successive copepodid stages show increasing
levels of modification in body form and limb
structure, as compared to their free-living relatives. In
almost all copepod parasites the first copepodid is a
free-swimming stage, the few exceptions include the
monstrilloids and the brittle star parasite
Parachordeumiumamphiurae, which hatches directly
as an infective second copepodid, having passed
through the first within the egg (Mbokane et al.,
2010).

The basic copepodid phase, as primitively
retained in siphonostomatoids (e.g. Cancerilla),
comprises five stages plus the adult. The presence of
pre-adults, as true moult stages, is a feature of many
fish parasites (Andrew et al., 2008). Either one pre-
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adult (e.g. in Caligusclemensi) or two pre-adult
stages (e.g. in Lepeophtheirussalmonis) may be
interpolated into the basic life cycle, and represent an
addition to the ancestral copepod life cycle. The
addition of a stage or stages is remarkable, given the
general pattern of abbreviation and loss of stages
exhibited across the parasitic copepods (Mouton et
al., 2001).
3.1.4.  Two-host life cycle

Some pennellids, such as Sarcotretesscopeli,
retain a direct life cycle, while others have an unusual
life cycle involving two different hosts. After a brief
planktonic phase, primitively comprising two
nauplius stages, the infective copepodid larva locates
the first host. This may be a fish, as in the case of
Lernaeocera or a gastropod mollusc, as in the case of
Cardiodectes (Matla et al., 1982). Development
through the attached chalimus stages to the sexually
mature adults takes place on the gills or in the mantle
cavity of the first host. Mating takes place on the first
host, after which the mated adult female, which is
still basically cyclopiform in shape, leaves the first
host and finds a second, usually a fish but
occasionally a marine mammal. Once attached to the
second host the female embeds and commences a
profound metamorphosis involving considerable
increase in body volume. The post-metamorphic
female then produces egg strings while on the second
host, using stored sperm to fertilise the eggs as they
are extruded (Baya et al., 1992).
3.1.5. The infection process
The infective copepodid larva is typically
small, in the order of 0.3 mm to 0.7 mm body length,
but the oceans are enormous, potential hosts are
patchily distributed and many of them are highly
mobile. Clearly, overcoming the problems of locating
a host and successfully infecting it are critical to the
completion of the life cycle in parasitic copepods
(Davis et al., 2008). Infection biology has been
studied in a few fish parasites, especially sea lice
(Bullock, 2003). Infective larvae in close proximity
to fish hosts have been shown to respond to
mechanical signals generated by the locomotory or
respiratory motions of the potential host. The primary
sensory interface between the copepodid and its
environment is the paired antennules and their array
of chemosensory, mechanosensory and bimodal
setation elements (Callan and Noga, 2002).

3.1.6.  Effects on hosts
Attachment

Parasitic copepods damage their hosts
directly by their attachment mechanisms and by their
feeding activities. Attachment by means of clawed
limbs is typical for ectoparasites and penetration of
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the skin by the claws cause’s local lesions, the
pathology of which varies according to site and other
factors (AFS, 2007). On the skin of fishes attachment
can cause pressure necrosis and epidermal erosion
and the host tissue responses can include swelling,
hyperplasia, and proliferation of fibroblasts, fibre
production and cellular infiltration. Any surface
lesion may also render the host susceptible to
secondary infections (Arthur et al., 2008).
Attachment to gill filaments typically results in
hypertrophy of the gills and fusion of secondary
lamellae, with consequent loss of respiratory surface
area (Erikson, 2003).

Feeding

Most parasitic copepods feed by rasping at the
surface of the host using their mandibles. Dislodged
fragments of host tissue are taken directly into the
mouth or oral tube and carried intothe gut for
digestion (Ahne et al., 2002). Feeding activity
produces surface lesions where the epidermis has
been removed and, in cases of heavy or prolonged
infestation, deeper lesions result, with damage to the
dermis and blood vessels. Deeper lesions often result
in hemorrhaging and can cause anaemia (Alsamman
et al., 20060.

3.2. Monogeneans (Skin Fluke, Gill Fluke, Eye

Fluke)

Monogeneans (flukes) are a group of parasites
best described as flatworms. Monogeneans are
commonly found on the gills, skin or fins of fishes
and lower aquatic invertebrates. A few may invade
the rectal cavity, ureter, body cavity and even the
blood vascular system. There are more than
100families of monogeneans found on fishes of the
world, in fresh and salt water, and at a variety of
temperatures  (Andrew et al, 1988). Most
monogeneans are browsers, moving about the body
surface and feeding on dermal (skin) mucus and gill
debris. Monogeneans have a series of hooks that
enable them to attach while feeding. Most species are
host- and site-specific, requiring only one host to
complete an entire lifecycle (Nkwengulila and
Mwita, 2004). In fact, some adult monogeneans will
remain permanently attached to a single site on the
host. Morbidity and mortality epidemics in cultured
fish caused by excessive parasite loads are associated
with  crowding, inadequate  sanitation and
deterioration of water quality (Allumma et al., 2011).

Although monogeneans are commonly found on
wild fish, they are rarely a direct cause of disease or
death infree-ranging populations (Barber et al.,
2000). Dactylogyrus is usually attached to the gill of
freshwater fish. It reproduces by laying eggs, which
are often resistant to chemical treatment, therefore
weekly treatment over a period of 3—4weeks is
recommended. Gyrodactylus is usually found on the
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skin and fins of freshwater fish and produces live
young, soone treatment may be adequate to control
an infestation (Akinsanya et al., 2008). Benedeniella
is a large monogenea that can cause chronic problems
in marine systems and is difficult to eliminate from a
system once established (Ahne et al., 1987).

. : 57 o 1
Dactylogyrus | A )"

Fig. 3: Isolated ectoparasites (source: Reed, 2005)

3.2.1.  Transmission
Transmission of monogenean flukes from
fish to fish is primarily by direct contact.

Monogenean stend to have direct life cycles, which
mean that no intermediate host is required for the
parasite to reproduce (chen et al., 1994). Adults are
hermaphroditic, which means that each organism has
both male and female reproductive structures.
Oviparous monogenes (i.e., Dactylogyridae) release
eggs in to the water column that hatch and mature
prior to seeking a new host. Viviparous monogenes
(i.e., Gyrodactylidae) release live larvae that are
immediately able to attach to the same host as the
parent or be carried by the water to another host
(palm, 2011).The direct life cycle can contribute to
population explosions in aquaculture systems,
resulting in clinical disease (Dzika et al., 2009).
3.2.2.  Clinical Signs and Effects

Freshwater fish infested with skin-inhabiting
flukes become lethargic, swim near the surface, seek
the sides of the pond and their appetite windles. They
may be seen rubbing the bottom or sides of the
holding facility (flashing) (Anderson and Barney,
1991). The skin, where the flukes are attached, shows
areas of scaleloss and may ooze a pinkish serous
fluid. Heavy gill infestations result in respiratory
disease. Gills may be swollen and pale, respiration
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rate may be increased, and fish will be less to lerant
of low oxygen conditions (Robrt and Somerville,
1982). "Piping," gulping air at the water surface, may
be observed in fish with severe respiratory distress.
Large numbers of monogeneans on either the skin or
gills may result in significant damage and mortality.
Secondary infection by bacteria and fungus is
common on tissue that has been damaged by
monogeneans (smith, 1996).

3. 3. External Parasites Treatments

When it comes to treatments, there are
several options. Drugs or chemicals placed in the
water are commonly referred to as "bath"” treatments.
Drugs delivered orally are generally mixed in the
food, and are meant to deliver systemic effects
(Abdel, 2004). Injections may be utilized in cases
where small numbers of fish are involved. Bath
treatments are the most variable, in that a specific
concentration of the chemical is placed in the water
for a specific length of time (Monran et al., 1996).

As a rule, lower concentrations are used for
longer periods of time, and vice versa. Salt, plain old
sodium chloride, is often overlooked as the number
one best chemical to manage fish health (Austin,
1993). For most purposes, simple, un-iodized table
salt is adequate, although there is nothing wrong with
using aquarium salt specifically sold for that purpose,
such as sea salt, solar salt and salt sold for
consumption by livestock (Baxter and Golor, 1970).

There are three common ways to use salt in
freshwater tropical fish medicine. As an aid to
osmoregulation, salt may be added in a concentration
of 0.5-1.0% (or 5-10 parts per million-ppm). This
concentration is safe for several hours and up to
several days. At this concentration, control of
protozoan parasites can be achieved. Higher
concentrations of salt for shorter periods of time may
be used to eliminate protozoa (Basson and Van,
1991). Different parasites often need different
treatments. This can be important when more than
one species is involved. While general anti-parasite
treatments are effective with most parasites, they do
not treat all parasites. Sometimes, for various reasons
such as under-dosing, water chemistry, organic
pollution or green water, treatments do not work
(Margolis et al., 1982). Treatment can be dependent
on the following: Species involved, whether
treatment takes place in display tank or back-up tank,
Volume of tank (some drugs may be too expensive),
Value of display organisms (if easily replaced it may
be simpler to chlorox the whole tank and start all
over), How dangerous the organism is (if one has
parasitic dinoflagellates, the tank is small, and the
display organisms are common it is best to Kill
everything before the parasite spreads) (khalil and
polling, 1997). Fresh water dips for saltwater fish and
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saltwater dips for fresh water fish will dislodge some
external parasites. Length of dips will vary per
species; usually three-five minute dips will suffice,
remove fish if they go into extreme distress.
3.4. External Parasites Prevention

Avoid purchasing/adding fishes to new
established tank which exhibits the following
symptoms. Unusual swimming behavior e.g. tailspin,
rapid or jerky movement, Signs of injuries to fins and
body. E.g. bleeding, ulcers, skin or fin tear, not eating
(Baya et al., 1992). A healthy fish will devour any
food gladly, Eyes blurry. Proper Pay attention to the
fishes for at least a few minutes, a day and observe
the behaviour. Stressed fishes may exhibit certain
unusual behavior: - Not eating, always hiding, being
bullied by other tank mates regularly, Coming up to
the surface to breath regularly, could be a sign of an
over-crowded tank or insufficient dissolved oxygen
in the water. (In the latter, changing fresh water will
help)(Bullock, 2003).Ensure the water condition is
kept to the ideal level. Check for presence of
ammonia and variation in pH (test kits are easily
available) at least once a month. Practice regular
fresh water changing, make sure the temperature and
pH level is similar and not to more than 50% of the
water at one time (Annonymous, 2002). Generally
we should: maintain a good culture environment and
prevent the deterioration of water environment; and
use hygienic and nutritious fish feed to boost
resistance of the fish stock and to minimise the
chance of introducing pathogens to the water body.

4. CONCLUSION AND

RECOMMENDATIONS

Fish has become an important resource in
Ethiopia to meet the food and nutrition security needs
of a rapidly expanding human population. Most of
the chronic diseases of fish are caused by external
parasites. From this study, it might be concluded that
the parasite Dactaylogyrus spp is the most important
species of monogenea that can be used as bio
indicators of the environmental pollution in the Lake
Lugo, and infected Carp and Tilapia fish which are
the most distributed fishes species in the Lake of
Lake Lugo. The finding have shown that the gill of
fish have been found to be harboring of a large group
of external parasite that may be resident and transit
parasite and some of parasite isolates including
Lerneaspp and Dactaylogayrus spp cause mortalities
when the fish became under stress. So that
aquaculture and fish farming conditions should be
improved in a way that controls the spread of disease,
which negatively impacts on the development of the
sector.
Based on the conclusion the
recommendations were forward:-

following
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Capacity building in fish parasitology and
pathology by establishing network with
international institutes experienced in the field.
The effects of parasites on fish hosts in the wild
may be difficult to isolate and quantify.
However, studies of fish in captivity or under
culture conditions have provided much
information about the effects of parasites on fish
survival.

Care should be taken while introducing the new
fish into the population

Isolation of Dactaylogyrus spp from fish
indicates pollution of the Lake so that sanitary
measures around the Lake should be taken by
the concerned authorities and organization,
Further detained studies should be conducted on
the epidemiology and ecology external parasite
especially crustacean parasite because it may
serve as intermediate host for zoonotic diseases
e,g. Diphlobotrium spp,

Husbandry practice (water quality assessment
and feed and feed delivery management),
health management (vaccination and treatment)
and anti predatory strategy

Awareness creation is needed for fishermen on
the new products like smoking & drying
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