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Abstract 

The authors investigated the growth of hydromycoflora on the eggs of Carassius carassius in spring water 
(oligotrophic) and river water (eutrophic). Forty fungus species were found, including 37 in spring and 21 in 
river water. Some fungus species appeared new to fish and to Polish hydromycoflora. 
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Introduction 

A characteristic feature of the Carassius carassius bio-
logy is that its individuals inhabit eutrophic waters, rich in 
organic matter, being a favourable substrate for a number 
of zoosporic fungi. 

The aim of the present study was to investigate whether 
the water of the non-eutrophic type, (e.g. spring water) has 
an inhibitory or a stimulating effect on the growth of zoo-
sporic fungus species on the eggs of the crucian carp. 

Available literature refers to fungi encountered only on 
goldfish - Carassius auratus (L.) and is very inconspicu-
ous. Bonnett [3] was the first to report on Saprolegnia sp. 
fungus growing on goldfish. The presence of Saprolegnia 
ferax on goldfish individuals was confirmed by Clinton [5] 
and of Saprolegnia parasitica by Tiffney [47]. 

Saprolegniosis of Carassius auratus was investigated 
by Yousuf in Pakistan [51] and by Rahbari and Razavilar in 
Iran [38]. 

Materials and Methods 

The 5 females of crucian carp - Carassius carassius 
(L.) were obtained from Dojlidy pond during their spaw-
ning period in May 1996. 

The water for experiments was collected from "Cypi-
sek" spring (oligotrophic water) and the Biala River (eutro-
phic water). Eighteen parameters (see Table 1) of these 
water samples were determined according to the generally 
accepted methods [28]. 

To determine the presence of aquatic fungus species in 
the eggs, the following procedure was employed: a certain 
number of fertilized eggs, 100-200 from each females were 
obtained by cutting body coverings and sterile spawn were 
transferred to ten for each water a 1.0 litre vessels and 
placed in the laboratory at a temperature approaching that 
of the outside. 

Then a portion of the eggs from each vessel were obser-
ved under a microscope and mycelium (form zoospore and 
oogonia) of aquatic fungi growing on the eggs was recor-
ded. The eggs of the various females were examined for 
one and a half weeks. The eggs were mostly live but some-
times dead. The experiment was conducted for three 
weeks. 

For determination of the fungi the following keys were 
used: Johnson [29], Sparrow [43], Seymour [41], Karling 
[31] and Dick [24]. 

Results 

Results of chemical analysis of the water used for the 
experiments are presented in Table 1. 

The waters of the Biata River and Cypisek Spring dif-
fered in the examined parameters. Forty species of zoospo-
ric fungi were found on the eggs of Carassius carassius, 
including 21 species in the river water and 37 in the spring 
(Table 2). Among the fungi found, some are new or rare in 
fish, or never before encountered in Polish waters, inclu-
ding such species as Brevilegnia unisperma, Chytridium 
lagenula, Olpidiopsis achliae, Olpidiopsis varians, Phlyc- 
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tochytrium aureliae, Pythiopsis humpreyana, Pythium gra-
cile, Rhizophydium keratinophilum and Woronina polycys-
tis (Fig. 1). 

Discussion 

The present investigations reveal a number of fungus spe-
cies new to Polish waters on the eggs of the crucian carp, 
all in the spring water. Brevilegnia unisperma was first 
described from samples of moist soil [6]. It has been found 
in coastal waters, bottom deposits of shallow water basins, 
and streams [2]. This is the first finding of that fungus on 
the animal substrate in general, and on fish in particular. 
Chytridium lagenula, also a new species, has been known 
since the previous century as a parasite of infuzoria, par-
ticularly algae of the genus Tribonema [4,40]. The two 
species of the genus Olpidiopsis are also new to fish. 01-
pidiopsis achliae, first described by McLarty [35], is 
known as a parasite of fungi of the genus Achlya. Olpidiop-
sis varians was isolated by Shanor [42] also from the fungi 
of the genus Achlya. Phlyctochytrium aureliae, described 
by Ajello [1] as a parasite of another fungus - Rhizo-
phydium chytriophagum, was later found to grow as a sap-
rophyte on plant remains [2] and chitin-containing animal 
substrates [12, 13]. Pythiopsis humpreyana, new to Polish 
Fig. 1. Some aquatic fungi new to fishes. A - Chytridium 

lagenula - zoosporangium (7-3.8 µm) B - Phyctochytrium 
aureliae - sporangium (28 x 34 µm) C - Pythiopsis 
humpreyana - oospore (32 x 36 µm) D - Rhizophydium 
keratinophilum - mature resting spore (8.5 x 11.6 µm) 

waters, was described by Coker [7]. It has been known as 
a plant saprophyte growing in spring or winter months [2]. 
Pythium gracile, described in the previous century [39], has 
been known as an alga parasite [2]. Moreover, the crucian 
carp eggs are also a new substrate to Rhizophydium kerati-
nophilum and Woronina polycystis. The former, known as 
an animal saprophyte growing on human hair [30], is also 
found in soil, water, human skin and bird feathers [14]. The 
latter has been known since the previous century as a para-
site of other fungus species particularly of the genus Ach-
lya, Isoachlya and Saprolegnia [8]. 

Chemical analysis of the water used for the experiments 
reveals that the river water is of a eutrophic nature, rich in 
biogenes and organic matter, while the spring water is 
rather oligotrophic, poor in biogenes. The latter contains 
a relatively large amount of calcium, a typical feature of 
spring water. Over twice as many zoosporic fungus species 
were found to grow in the spring water as in the river 
water, in the same conditions. That might be explained by 
the fact (well known in hydrobiology) that oligotrophic 
reservoirs exhibit a great plankton species variety, with 
small density of individuals of each species. In eutrophic 
waters, however, the number of species is small, while 
their biomass great. The character of the water reservoir 
itself promotes mycoflora species diversity. It is known in 
hydromycology that shallow coast zones and soil in the 
washed area provide the best conditions for lower aquatic 
fungi [2]. Shallow and small water basins (like the spring) 
from a limnological point of view consist only of a coastal 
zone and thus the abundance of lower aquatic fungus there 
is not surprising. 

Worthy of note is the growth of Achlya caroliniana, 
Achlya klebsiana, Achlya polyandra, Aphanomyces laevis, 
Dictyuchus monosporus, Dictyuchus sterilis, Lagenidium 
caudata, Leptomitus lacteus, Pythium rostratum, Saproleg-
nia ferax and Saprolegnia parasitica on the eggs of the 
crucian carp in the two water types used for analysis. These 
species have caused considerable losses on fish farms [23, 
25, 27, 32-34, 49]. Achlya caroliniana is a frequent cause 

Table 1. Chemical composition of the water (n-3) used for in-
cubation (in mg 1-1) 
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of mycosis in a number of fish species in India [44, 45]. 
Achlya klebsiana develops on platyfish individuals (Xip-
hophorus maculatus) [48]. Achlya polyandra induces my-
cosis in the coregonids [19, 27, 36]. Aphanomyces laevis is 
commonly found on acipenserid fish [22, 32], on many 
species of lake fish, and even on Atlantic menhaden in-
dividuals [26] and Alosa species [16]. The two species of 
the genus Dictyuchus are pathogenes of acipenserid [22, 
33] and salmonid fish [21, 27, 34]. Lagenidium caudata is 

Table 2. Aquatic fungi found on the eggs of Carassius carassius (L.) 

frequently encountered on the eggs of various fish species 
[17, 18] and on young individuals [50]. Leptomitus lacteus 
attacks eggs [23], as well as young and full-grown indivi-
duals of various species [27, 37]. Pythium rostratum in-
vades the eggs of many freshwater fish species [10]. 

The greatest losses on fish farms, however, are due to 
Saprolegnia species [9, 23, 25, 49]. Among them, Saprole-
gnia ferax and Saprolegnia parasitica are the most dan-
gerous, causing the death of whole populations of many 
fish species in certain water basins, e.g. the Atlantic salmon 
Salmo salar in Great Britain [46] or breeding populations 
of the Pacific salmon [15]. They sometimes cause 70-90% 
losses of the incubated spawn of the acipenserids [25, 32]. 

The present study reveals a considerably larger number 
of zoosporic fungus species on the eggs of the crucian carp 
Carassius carassius in the poorly biogenic water, compa-
red with the water abundant in biogenic salts. We observed 
such a phenomenon when studying the fungi growing on 
the eggs of lampreys [11], salmonid fish species of the 
genus Hucho, Salmo and Salvelinus [21], anadromic spe-
cies of the clupeids [16], and amphibian species [20]. 

This may result from the fact that poorly mineralized 
water shows greater hydrobiont species diversity, which 
also refers to aquatic fungi. 
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