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Introduction
Freshwater fish, like ornamental fish, are the most common fungal 

infections. Of course, there are also increasing reports of estuarine 
fish. They are distributed all over the world. An important category is 
the oomycete category. Saprolegnia is a foreign parasite of eggs and 
larger fish. It grows like cotton threads on fish bodies or their eggs. 
It is noteworthy that the spores of this fungus are present everywhere 
and until a very small scratch is created on the surface of the egg or 
on the body surface of the fish, its egg or spore cannot grow on the 
healthy surface of the egg or the body of the fish.

It has four orders, three of which are for fish:

a.	 Saprolegnial

b.	 Saprolegniacea (which is the major cause of fish diseases in 
this order).

c.	 Leptomital

d.	 Pronospral.

The genus Saprolegnia belongs to the order Saprolegniacea, and 
parasitica S and S. diclina are two prominent species of the genus 
Saprolegnia. They are considered classic opportunistic factors and 
feed on organic factors in a rotten manner. When the fish’s immune 
system is weakened, they can cause an infection. They also occur 
after a drop in temperature or when the temperature reaches its lowest 
physiological level for a particular species. Skin injuries, whether due 
to disease or wear and tear, are one of the ways in which they occur. 
Other omomycetes include Achlia hoferi, dictyochus, and the most 
important in the pathogenicity of Parasitica S. Pythium and leptomitus 
are weakly pathogenic.

Geographical distribution of Saprolegnia

Saprolegnias are fungi found in freshwater ecosystems around 
the world, and some species may be found in brackish water up to 
estuarine. However, salinity above 2.8 parts per thousand limits the 
release of these fungi. Due to the fact that the spores of these fungi 
can be transmitted by birds, animal hair, water, etc. Therefore, the 
possibility of the presence of fungi in freshwater ecosystems such 
as farms, aquariums, etc. is not far from expectation. Therefore, 
Saprolegnia is one of the most widespread fungal and pathogenic 
causes of freshwater fish and their eggs (Figure 1).1–3

Figure 1 Goldfish with Saprolegnia disease. 

Predisposing factors

Numerous factors underlie the primary and secondary cause and 
persistence of fish Saprolegniosis, including displacement, density, 
poor nutrition, which are aggravating factors, the presence of toxic 
substances in the water, damage to the skin, fins and gills due to 
external parasites. Physical wounds are physical stresses such as 
decreasing temperature, increasing or decreasing pH and increasing 
water salinity.4,5

Way of transmission

Water molds are rotten edibles that are found everywhere in soil 
and fresh water. They need water to grow and hatch, which is why 
they are called water molds. Most transmission is by zoospores, 
which are produced by vegetative hyphae. Fish infections are usually 
caused by non-living sources. This means that the fungus hexagons on 
inanimate organic matter and then attacks the fish.

Pathogenicity

They are usually seen as relatively superficial hairs growing on 
the skin or gills. They start as small local infections and then spread 
widely throughout the body, and can even cause large injuries within 
24hours.

They work in such a way that these spores first find a suitable 
area on the surface of the body of sensitive fish, such as wounds, and 
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then germinate and produce vegetative hyphae. Mycelium begins to 
grow in the damaged tissue and covers it. They then develop into 
surrounding healthy tissues. The fungus destroys the surrounding 
tissue through enzymatic digestion, paving the way for it to invade 
dying or dead cells. It then sends filaments into the surrounding water, 
which show the same cotton-shaped mass that, if damaged, could kill 
the gills.

The color of these is usually seen in white, but if it wants to be 
algae and mud in the middle of these strings, they are seen in red or 
brown or even green.6

If we separate the infected fish from the water, the strands lie on top 
of each other and form a glistening or carpet-like mass on the surface 
of the body. It is rare for these lesions to penetrate the superficial 
layers and penetrate. But they can also cause electrolyte loss, osmotic 
and ionic imbalance, and serum proteins that cause death. The higher 
the surface area of the affected skin, the greater the loss. In the acute 
case, the fish may die within a few days or take several weeks to heal.

Oomycetes are also important pathogens in fish eggs. Infection 
usually begins with unfertilized and dead eggs that act as a culture 
medium for them. They form mycelial filaments that surround healthy 
eggs and prevent oxygen from reaching healthy eggs. Rarely, it also 
affects the gastrointestinal tract of young infants.

Symptoms of Saprolegniosis

The growth of white or gray-brown cotton wool on the skin or gills 
and fins or on fish eggs can warn us of this disease. When a blow is 
inflicted on the body of the fish, it is possible for the fungus to grow 
in the bruised area.

In the early stages of the disease there are no signs of infection. The 
disease is characterized when fungi penetrate the skin of fish. Factors 
such as Flavio bacterium in the gills can be distinguished under a 
microscope. Wide, wall less fungal filaments with a width of 7 to 30μm 
can be seen under a microscope. At the same time, tissue observations 
can be used. This can be done by staining hematoxylin and eosin. In 
this case, the lesions have a limited amount of inflammation (they are 
more superficial) and do not extend beyond the muscle layers.

Diagnosis should be made on live fish, as dead fish are suitable 
for fungal growth and may cause errors. Secondarily, they can attack 
wounds caused by other pathogens. So when you see these fungi, you 
should look for the initiator of the disease. Infected fish, if kept in 
improper condition, the wounds on the body may be surrounded by a 
capsule-like cover, and the fish may survive for a long time.

Sick fish behave abnormally and are restless, as well as rubbing 
their bodies against existing objects. As the fungus continues to grow, 
unhealthy muscles rot or rot, and fish lose their appetite, swim slowly, 
and eventually die.

Fungus identification

Identification to the extent of the species should be aided by 
the genitals. But in terms of category or order, Zoosporangium is 
sufficient.

Prediction of the disease

Those who are affected by major areas of the body are usually 
lost. Sometimes it is necessary to use antibiotics to prevent secondary 
bacterial infections.

Treatment

Treatment is mostly difficult. In the case of edible fish that are 
consumed by humans, with the exception of salt, the rest have limited 

effectiveness. But for other fish, malachite green is more effective. 
An important point in controlling this disease is that 0.3% of salt in 
prolonged immersion can help prevent growth. It even reduces the 
osmotic stress that occurs in skin lesions. But long-term immersion 
in farmed fish is not practical. But in cold water pools, rock salt is 
used to rub the fish that itches on the surface of the body. However, 
salt immersion can be used when transferring baby fish. In this case, 
in addition to eliminating the mold of saprolegnia, it reduces the 
bacterial population and is also appetizing.7–9

Other mentioned methods of treatment

To treat it in fish, the infected area can be stained with a 5% solution 
of blue methyl and stained with an ear cleaner. Then all the aquarium 
water should be disinfected with one gram of potassium dichromate 
per 35 liters of water. After completing the treatment within a week, 
the entire aquarium water should be changed.

a.	 Use of methylene blower for 5 days

b.	 Keep the tank dark

c.	 Temperature rise 29 degrees

Separation of infected and healthy eggs

Control and prevention

a.	 Disinfection of pools with lime

b.	 Prevent waste from factors such as catching fish, transportation 
and storage

c.	 Select healthy breeders and soak them in 1% malachite green 
solution

d.	 To increase the amount of fertilizer to prevent the eggs from 
getting Saprolegniosis. Choose suitable days for artificial 
spawning and hatch the eggs under a shower in your workshop.

Disinfection of viscous eggs by immersing them in 7 ppm 
malachite green solution for 10 to 15 minutes for 2 consecutive days. 
Then spray 10 to 15 kg of malachite green solution 10 to 100 ppm on 
the hatching shelf until the eggs hatch, morning and evening. Apply 
malachite green solution every 6 to 8 hours in a circular incubation 
tank so that the green water color is light. Continue this process 
until the eggs hatch. This method reduces the fungal infection and 
improves the hatching ability of the eggs. Immerse the eggshell in 3 
to 5% formalin for 2 to 3 minutes or in 1 to 3% saline solution for 20 
minutes.
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