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Table 1: Important bacterial diseases and their reporting status in Iranian ornamental fish.

Pathogen Disease / Clinical signs

Susceptible species

Reported in Iran

Hemorrhagic septicemia,
skin ulcers, abdominal
swelling, scale loss

Aeromonas hydrophila

Chronic ulcers, secondary

Pseudomonas spp. septicemia

Vibriosis, skin redness, fin

Vibrio spp. erosion

Mycobacterium spp. (M.
marinum, M. chelonae,
M. fortuitum)

Fish tuberculosis (visceral
granulomas), emaciation,
spinal deformity
Nocardiosis, visceral
granulomatous lesions,
lethargy
Streptococcosis, high
mortality
Abdominal wall edema,
exophthalmos
Cotton-like ulcers on skin
and gills (Columnaris
disease)

Skin ulcers, fin necrosis

Nocardia spp.

Streptococcus spp.
Edwardsiella spp.

Flavobacterium
columnare

Citrobacter freundii

Koi, Guppy, Molly

Weakened/debilitated
species

Wide range of species

Gourami, Goldfish, Neon
tetra

Shark, Oscar, Goldfish

Koi, Gourami, Zebrafish

Cichlids

Various species

Koi, Guppy, Angelfish

Mazandaran, Golestan, and
Khorasan Razavi provinces (Iranian
Fisheries Science Research Institute,

2011)

Northern provinces of Iran (Iranian
Fisheries Science Research Institute,
2011)

Mazandaran, Golestan, and
Khorasan Razavi provinces (Iranian
Fisheries Science Research Institute,
2011)

Ahvaz (Hoseinpour Hamoleh et al.,
2025; Azadikhah et al., 2024)

Tehran, Tabriz, Zanjan, Shahindej
(Sheikhzadeh et al., 2020)

Not reported

Not reported

Not reported

Not reported

Figure 1: Major bacterial diseases in ornamental fish are illustrated with macroscopic and microscopic images that

demonstrate the pathological effects of Nocardia spp., Mycobacterium spp., Pseudomonas spp., and Aeromonas hydrophila.
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Table 2: Most important fungal diseases in ornamental fish and their reporting status in Iran.

Pathogen

Disease / Clinical signs

Predisposing conditions

Reported in Iran

Saprolegnia spp. (S.
salmonis, S. parasitica)

Achlya spp.

Aspergillus flavus

Penicillium spp.
Cladosporium spp.

Candida spp.

Mucor spp.

Alternaria spp.

Aureobasidium pullulans

Rhodotorula spp.

White-gray cotton-like
growth on skin, fins, and
eggs
Soft, cotton-like masses,
usually on wounds

Systemic infections

Fungal growth on fins,
cream-colored spots
Phaeohyphomycosis (dark
skin infection)
Secondary infection on
wounds, mucosal lesions

Superficial fungal

infection

Opportunistic fungal
infection
Black fungal infection

Opportunistic yeast
infection

Skin damage, low
temperature, poor water
quality

Previous wounds, stress

Immunodeficiency, very
poor water quality

Unhealthy environmental
conditions
Skin damage, poor water
quality
Immunodeficiency,
prolonged antibiotic use

Unhealthy conditions,
high organic matter

Skin damage,
immunodeficiency

Skin damage

Immunodeficiency

Tehran (Koi) (Ashrafi Tamai et al.,
2024)

Ahvaz (Oscar) - First report
(Ebrahimijafari et al., 2024)
Mazandaran, Golestan, and Khorasan
Razavi provinces (Iranian Fisheries
Science Research Institute, 2011)
Tehran (12.5% of fungal infections)
(Ebrahimijafari et al., 2025)
Tehran (53% of fungal infections)
(Ebrahimijafari et al., 2025)
Tehran (12.5% of fungal infections)
(Ebrahimijafari et al., 2025)
Mazandaran, Golestan, and Khorasan
Razavi provinces (Iranian Fisheries
Science Research Institute, 2011)
Northern provinces of Iran (Iranian
Fisheries Science Research Institute,
2011)

Tehran (3% of fungal infections)
(Ebrahimijafari et al., 2025)
Tehran (3% of fungal infections)
(Ebrahimijafari et al., 2025)

Figure 2: Fungal diseases in ornamental fish. Macroscopic and microscopic images illustrating the pathological effects of the
etiological agents from left to right: Saprolegnia spp., Aspergillus flavas, Achlya spp., and at the bottom: Candida spp.
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Table 3: Comprehensive comparison of bacterial and fungal diseases in ornamental fish.

Feature

Bacterial diseases

Fungal diseases

Pathogen role

Predisposing factors

Lesion appearance
Lesion color

Disease course

Accompanying signs

Affected tissues

Diagnostic methods

Treatment response

Zoonotic risk

Therapeutics used
Resistance challenge

Control methods

Mortality rate

Primarily primary pathogens, capable of
infecting healthy hosts (Sheikhzadeh et al.,
2020).

High density, transport stress, poor water
quality, inappropriate pH (Hoseinpour
Hamoleh et al., 2025).

Red hemorrhagic ulcers, fin erosion, abdominal
swelling, visceral granulomatous lesions
(Hoseinpour Hamoleh et al., 2025).

Red, brown, skin darkening, sometimes white-
yellow in granulomatous lesions.

Can be acute (mortality within 2-7 days) or
chronic (mycobacteriosis) (Hoseinpour
Hamoleh et al., 2025).

Lethargy, anorexia, rapid breathing,
exophthalmos, emaciation, spinal deformity
(Hoseinpour Hamoleh et al., 2025).
Skin, gills, kidney, liver, spleen,
gastrointestinal tract (Hoseinpour Hamoleh et
al., 2025).

Bacterial culture, Gram staining, biochemical
tests, PCR (Hoseinpour Hamoleh et al., 2025).

Positive if susceptible (Iranian Fisheries
Science Research Institute, 2011).

High (Mycobacterium, Nocardia, Aeromonas,
Streptococcus) (Hoseinpour Hamoleh et al.,
2025; Sheikhzadeh et al., 2020).
Antibiotics (tetracycline, ciprofloxacin,
erythromycin).

Antibiotic resistance is a serious crisis.

Quarantine, water quality management,
probiotics, vaccines for some species.

Very high, rapid and widespread mortality
(Iranian Fisheries Science Research Institute,
2011).

Primarily secondary opportunistic pathogens
(requiring prior damage) (Ebrahimijafari et al.,
2024).

Skin damage, prior infection, low water

temperature, high organic matter (Ashrafi Tamai et

al., 2024).

White-gray cotton-like growth, filamentous
masses, black spots in some species
(Ebrahimijafari et al., 2025).
White-gray with a greenish tint, sometimes black
(Cladosporium) (Ebrahimijafari et al., 2025).

Usually chronic, gradual progression (Ashrafi
Tamai et al., 2024).

Often accompanied by visible wounds or damage
(Ebrahimijafari et al., 2024).

Primarily skin and gills, sometimes deeper tissues
(Ashrafi Tamai et al., 2024).

Wet mount, fungal culture (SDA), PCR,
sequencing (Ashrafi Tamai et al., 2024;
Ebrahimijafari et al., 2025).
Unresponsive (to conventional treatments) /
Positive in early stages (Ashrafi Tamai et al.,
2024).

Low (primarily only in severely
immunocompromised individuals).

Antifungals, malachite green, formalin, methylene
blue, salt (Ashrafi Tamai et al., 2024).
Antifungal resistance is less common.

Removal of organic matter, prevention of skin
damage, temperature control (Ashrafi Tamai et al.,
2024).

Moderate to high (mostly as secondary infections).
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Abstract

The global ornamental fish industry, with an annual value of 15 to 30 billion dollars and trade of over 1.5 billion
live fish per year, is considered one of the fastest-growing sectors of aquaculture. However, infectious diseases,
particularly bacterial and fungal diseases, pose a serious threat to the sustainability and profitability of this
industry (Ashrafi Tamai et al., 2024). This review article provides a comprehensive comparison of these two
categories of diseases in ornamental fish, including various aspects such as etiological agents, clinical signs,
epidemiology, diagnostic methods, treatment, and control. In this study, reported cases of bacterial and fungal
diseases in Iran have also been reviewed. Although bacterial diseases, with greater diversity of etiological agents
and higher prevalence, contribute significantly to mortality, fungal infections often act as opportunistic secondary
pathogens. In this article, in addition to describing the key differences between these two groups of diseases, the
challenges related to treatment, including antibiotic resistance, as well as novel management approaches based on
sustainable and integrated methods, are discussed.

Keywords: Bacterial diseases, Fungal diseases, Ornamental fish, Aeromonas hydrophila, Mycobacterium,
Nocardia, Saprolegnia, Aspergillus, Mixed infection, Antibiotic resistance, Opportunistic pathogens, Iran,
Molecular diagnosis, Ornamental aquaculture
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