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ABSTRACT

Saprolegniosis is an infectious fungal disease that is widespread in all stages of the life cycle of fish. The aim of this
study was to determine the presence of mycoses in common carp (Cyprinus carpio) from eight larger and more
significant cyprinid fish breeding facilities in Macedonia, by seasons and localities. For Saprolegnia isolation
methodology of Njilloughbdz & Pickering (1977) was used. Identification of fungi was performed by direct
microscopic method, according to the classification of Bergey (1994). We determined representatives of the genus
Saprolegnia in an average 12.65 % in a total of 1134 examined fish.The identified fungus was determined as
Saprolegnia parasitica, strain 111 and strain 222, which are first published findings in Macedonia.
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INTRODUCTION

Aquaculture production is the fastest growing sector of the world food economy. According Van West (2006), over
the past years, it has increased on average by 11% per year. The majority of global production comes from
freshwater aquaculture (58%), followed by marine culture (36%) and brackish water (6%). Delgado et al. (2003)
considered that aquaculture now represents more than 30 % of total fish production for consumption.

According Meyer (1991), disease is the single largest cause of economic losses in aquaculture. Bruno & Wood
(1999) and Pickering & Willoughby (1982) considered that fungal infections are second only to bacterial diseases in
economic importance and they are generally restricted to chronic, steady losses. Fish diseases constitute one of the
most important problems and challenges confronting fish culturists.

Saprolegniosis is an infectious fungal disease that is widespread in all stages of the life cycle of fish. It is widespread
in the freshwater fish's ecosystem and affect wild and cultured fishes, leading towards heavy mortality among fishes
(Noga 1996; Bruno & Wood 1999; Hussein & Hatai 1999 and Hussein et al. 2001).

MATERIAL AND METHODS

The aim of this study was to determine the presence of mycoses in common carp (Cyprinus carpio) from eight larger
and more significant cyprinid fish breeding facilities in Macedonia, by seasons and localities. In order to investigate
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it, the fish were hunted from ponds, hatcheries and reservoirs, depending on age category and time of examination.
For this purpose, examinations covered following cyprinid fish breeding facilities: fish ponds Zabeni - Bitola, Bukri
- Bitola, Dolneni - Prilep, Zelezara — Skopje and reservoirs Mladost - Veles, Tikve§ Lake, Gratée - Kocani and
Globocica — Struga, which were encrypted as: P1, P2, P3, P4, K1, K2, K3 and K4. Collecting and examining the fish
was done by seasons and localities, from autumn 2009 to summer 2012. Sabouraud dextrose agar (SDA) was used
for isolation of fungi. Smears of infected fish skin and fins were inoculated on Sabouraud dextrose agar (SDA) and
glucose - yeast agar (GY) (Hatai & Egusa, 1979) at temperature of 25°C. For inhibiting the growth of bacteria, 500
mg/ml ampicillin and streptomycin sulfate in the medium were added. For morphological observation, isolated
mycoses are inoculated on GY broth and incubated at 25°C for a period of 3-4 days. Isolates were observed
macroscopically (shape and color of the colonies, a way of growing) and microscopically (structure of genital
organs, size and spore arrangement). For Saprolegnia isolation, methodology of Willoughby & Pickering (1977) was
used. Identification of fungi was performed by direct microscopic method, according to the classification of Bergey
(1994).

RESULTS

During the investigations for the presence of mycoses in common carp (Cyprinus carpio) from eight larger and more
significant cyprinid fish breeding facilities in Macedonia, in a total of 1134 examined fish, we determined
representatives of the genus Saprolegnia in an average 12.65 % of the examined fish. This fungus was determined
on the skin and fins in Cyprinus carpio in winter and early spring, during the three years studies, in following
cyprinid fish breeding facilities:

- fish breeding facility (P1) - in 13,82 % of examined fish;
- fish breeding facility (P2) - in 12,70 % of examined fish;
- fish breeding facility (K1) - in 13,33 % of examined fish;
- fish breeding facility (K4) - in 10,78 % of examined fish.

Table. 1. Percent (%) of infestation with Saprolegnia parasitica in Cyprinus carpio from cyprinid fish breeding
facilities in Macedonia, by years and localities

Fish breeding facilities Percent (%) of infestation with Saprolegnia parasitica Average value (%)
I year Il year III year

P1 13,64 12,38 15,45 13,82

P2 13,02 12,95 12,15 12,70

K1 12,74 12,33 14,92 13,33

K4 10,78 11,54 10,03 10,78

Total 12,54 12,30 13,13 12,65

The identified fungus was determined as Saprolegnia parasitica, strain 111 and strain 222. Our findings of
Saprolegnia parasitica, strain 111 and strain 222 in Cyprinus carpio from cyprinid fish breeding facilities are first
published in Macedonia.

Bruno & Wood (1999) provide the following taxonomic classification for Saprolegnia:

Kingdom: Protoctista
Division: Oomycota
Phylum: Heterokonta
Class: Oomycotea

Order: Saprolegniales
Family: Saprolegniaceae
Genus: Saprolegnia
Species: parasitica Coker
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The pictures below show Cyprinus carpio infected with Saprolegnia parasitica:

Figure 1,2. Saprolegnia parasitica in common carp (Cyprinus carpio) from cyprinid fish breeding facilities in
Macedonia (original)

Figure 3,4,5. Saprolegnia parasitica in common carp (Cyprinus carpio) from cyprinid fish breeding facilities in
Macedonia (original)

According Neish (1991) and Noga (1996) almost every freshwater fish is exposed to at least one species of fungus
during its lifetime.
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CONCLUSION

Saprolegnia is found in freshwater ecosystems. It is the main genus of water molds responsible for significant fungal
infections of freshwater fish and eggs. Saprolegnia is characterized by an external, cotton-like appearance that
radiates out in a circular, crescent-shaped or whorled pattern. Fungal spores may be transmitted by hatchery fish,
wild fish, eggs, water supplies and equipment.

In our investigations of the presence of mycoses in common carp (Cyprinus carpio) from eight larger and more
significant cyprinid fish breeding facilities in Macedonia, we determined representatives of the genus Saprolegnia in
an average 12.65 % of the examined fish. During the morphological identification, two new strains (111 and 222) of
fungus Saprolegnia parasitica are found, that is first published finding in Macedonia. We concluded that the
seasonal variation plays an important role in spreading of Saprolegnia infections in freshwater fish especially during
late autumn, common in winter months and early spring where the temperature was low.
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