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Species of Pythium isolated from eggs of fresh-water fish
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In the present study species from the genus Pychium were solated from eggs of fresh water hish, Alto-
gether sixteen species of fungi were found on hish eggs including 13 species noted for the first nme from fish.
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INTRODUCTION

Species of Pytium are found in vanous habitats. A large number of these spe-
cies are recognized as saprophytes and parasites of higher plants. Not only are they
parasites of terrestrial plants and aquatic alga-type plants (Sparrow, 1931), but are
also found on eges of crabs (Atkins, 1955) and fish(Scott, O'Bier, 1962). In
fish, only Pythium wultimum and a few unidentified species were observed on eggs,
which questioned (Scott, Warren, 1964; Stuart, Fuller 1968) their
parasitic nature. These data were confirmed by other authors (W 115 o n, 1976;
Neish, Hughes, 1980; Srivastava,1980; Dudka etal, 1989). F1o-
rinskaja(1969), who found Pythium proliferum on fish eggs in hatcheries, while
Czeczuga andWoronowicz(1993) noted Pythium artotrogus on eggs of
Coregonus lavaretus, C. albula and Esox lucius. The above data as well as very scant
evidence of the occurrence of species of Pythium on fish eggs inclined uvs to carry
out detailed investigations, which would provide more information about the bio-
logical properties of some of these fungi species.

MATERIALS AND METHODS

Water samples were taken from three bodies of water: River Suprasl, pond-
-moat in Branicki Park and Lake Komosa. In water samples eighteen parameters
were determined (Table 1) according to the generally accepted methods (Golter-
man, Clymo, 1969).
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In order to determine the presence of Pythium species on eggs, the following
procedure was apphied: fish eggs (100-200) were transfered to two for each water
a 1.0 hitre vessel (together for each species was six vessel) and kept in laboratory at
a temperature approaching that of the given hatchery. Some eggs from each vessel
was observed under a microscope and the mycelium (form zoospore and oogonia)
of aquatic fungi growing on the eggs was recorded. The methods were described
in more detail in the paperof Smith etal. (1985)and Fuller, Jaworski
(1986). The eggs of the various fish species were examined for 1-1.5 weeks. The
eggs were mostly live but sometimes dead.

The following keys were used to determine the species of Pythium: Sparrow
(1960),Plaats-Niterink (1981)and D1 c k (1990).

RESULTS

The data indicated a range trophicity in the bodies of water investigated defined
by the concentration of phosphate and various forms of nitrogen.

We observed the growth of sixteen fungi species of the genus Pythium on the
eggs of fresh-water fish (Table 2 and Fig. 1). Some of them were observed sporadi-
cally, while such species as P. artotrogus var. macranthum, P. middletonii, or F. ulti-
mum occurred commonly. In addition thirteen species of Pythium had never been
observed on fish eggs before.

Table 2

Fungi of the genus Pythium were found on the eggs of fish in the different water

Water from
Species ; - |
pond lake MvEer

P. aristosporum Vanterpool X

P. aricirogns var, mecranthem Sidens .4 X X

P debarvanum Hesse | X X X

P echimdatum Matthews X

P inflanim Matthews X

P intermedium de Bary X X X

P. mamillotiom Meurs X %

P. marsipiwm Drechsler X X

P. mudedletonit Sparrow X X X

P. oligandrum Drechsler X

P. pulchrum Minden in Falck X

P resstratum Butler X X

P. spinosa Sawada

P. svlvaricam Campbell et Hendnx X %
| P.torwlosum Coker et Patterson % X X

P. wltomm Trow X 1 5

Number of species | 11 12 9
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* F. aristosporum Vanterpool 1938; 1t was reported for the first time from Canada
in infected wheat roots. In Japan it caused root decay of various plants, and was
notedinrice fields (Iwai1zako etal, 1976; Ichitani, Kang, 1988; Ichi-
tani, Kinoshita, 1990). We observed the growth of this species on the eggs of
Leuciscus cephalus only in the lake.

F. artotrogus var. macranthum Sideris 1932; 1t was described as a saprophyte.
[t is mainly recognized as a saprophyte living on vegetative parts as a water phyto-
saprophyte of plants and on dead insects in water (Skirgiello, 1954), and as
water phytosaprophyte (Czeczuga, 1995 ¢). We observed it on eggs of Coregonus
lavaretus, Coregonus albula and Esox lucius in hatcheries in north-eastern Poland
(Czeczuga, Woronowicz, 1993), on eggs of Acipenser nudiventris (C z e-
czuga etal, 1995) and other fish species.

* P. debaryanum Hesse 1874. Since the second half of XIX century it has been
recognized as a phytopathogenic fungus as well as a soil (J o hn s on, 1971) and
aquatic (B atk o, 1975) saprophyte. In the aquatic environment it OCCUrrs in springs
(Czeczuga etal, 1989), running waters (Mi1lko, 1965; Czeczuga, 1991 a,
1995 b) and stagnant lake-type waters of various trophicity (Meshcheryakova,
Logvinenko,1970; Czeczuga, Woronowicz, 1993)in spring, autumn
andwinter (Czeczuga, 1991 b, 1995 a). In fish, 1t was found to grow on the eggs
of Leuciscus cephalus.

* P. echinulatum Matthews 1931 was described as a saprophyte from soil in
the United States. It was found to be a saprophyte of waters in Ukraine (Meshche-
rvyakova, 1970) and Iceland (J o h n s o n, 1971). We observed it on eggs of
Leucaspius delineatus in the lake.

* P. inflatum Matthews 1931 was described as a soil saprophyte. It has been
hitherto encountered as an aquatic saprophyte (Meshcheryakova, Logvi-
nenk o, 1970). We observed it on eggs of Cobitis taenia and Ictalurus nebulosus.

* P. intermedium de Bary 1881. The species was noted for the first time in soil.
It is recognized as a soil saprophyte (Ali-Shtayeh etal, 1986; Haednan,
D ic k, 1987), parasitizing on prothalia of horsetail and fern, and on seedlings of
cross plants (Skirgietio, 1954, Batko, 1975). It also occurs on in walter
(Meshcheryakova, Logvinenko, 1970). We observed it on eggs of
Cienopharyngodon idella.

* P mamillatum Meurs 1928. It was first described from the Netherlands.
MeshcheryakovaandLogvinenko(1970) noted this species in a body
of water in Ukraine; J o hn s on (1971) isolated it from so1l in Iceland. We found 1t
on eggs of Alburnoides bipunctatus in the pond and lake.

* noted for the hirst nme from fish



Pythium from eggs of fresh-water fish 157

* P. marsipium Drechsler 1941, was first described as Pythium carolianum
from Kyoto in Japan (I t o, 1936). The above author (I t 0, 1942, 1944) recognized it
as the species formerly described by Drechsler. This relatively rare species was noted
in Japan in the 1940’s in water purification deviced in the former Soveit Union
(Meshcheryakova, 1970)and in Taiwan (Hsieh, Chang, 1976; Hsieh,
1978). It has been recently i1solated from a pond in Osaka, Japan (Abdelzaher
et al., 1933, 1994 a) and from lakes in Ukraine (Meshchervakova, Logvi-
nenko, 1970). We observed this species on eggs of Rhodeus sericeus amarus.

F. middletonii Sparrow. It has been recognized as Pythium proliferum de Bary
since XIX century (de Bary, 1860). S parrow (1960) initiated a new name,
Pythium middetonii. The fungus was found to be a saprophyte of ditch water
(Szwanke, 1938), in lakes (Johnson, 1971), decaying algae and dead insects 1n
water(Naumov, 1954; Karlin g, 1967). In fish, it was observed for the first ime
by Florinskaya(1969) in a hatchery on eggs of several fish species. We
observed this species on eggs of many fish species in north-eastern Poland. It has
been hitherto recogmzed as an aquatic saprophyte of rivers and large lakes (C z e-
czuga, 1991 ¢, 1994 b).

* P. oligandrum Drechsler 1930, was first described as a saprphyte and 1s also
recognized as as agressive mycoparasite (Deacon, 1976; Madsen etal., 1995).
It occurrs in the soil of vegetable field (Kinoshita etal., 1994). We observed its
growth on egges of Pungitius pungitius.

* F. pulchrum Minden 1916. This species was 1solated for the first ime from
so1l samples in Germany. It was also found to occur in bodies of waters in Ukraine
(MeshcheryaKkova, Logvinenko, 1970) and 501l samples in Iceland
(Johnson, 1971). W e observed the growth of this species on eggs of Noemacheilus
barbatulus in the pond.

* P rostratum Butler 1907. It 1s a very common aquatic and soil fungus (L u n d,
1934; Skirgiello, 1954; Ichitani etal., 1992). It was isolated from soil
samples in India. This species occurs in various types of water bodies ranging from
sunk wells(Czeczuga etal, 1987), rivers (Stpiczynska-Tober, 1963;
Czeczuga, 1995h), post-peat pits (Stpiczyiriska, 1962), ponds(Meshche-
rvakova, 1970) to lakes of various trophicity (Czeczuga, 1991 ¢, 1994 a, 1995 a).
We found it on eggs of Gobio gobio.

* F. spinosum Sawada. It was noted for the first time 1n Taiwan (S a w a d a,
C hen, 1926) on the damping-off of Antirrhinum majus. It 1s also known to occur in
roots systems of other plants (Ichitani etal., 1989 a). We found it only on eggs
of Cottus gobio in the pond.

* P. sylvaticumm Campbell ex Hendrix 1976. The fungus was found to grow on
eggs of Alosa sapidissima. It was reported for the first time from the south of the
United States, and since then it has been recognized as a saprophyte. Recently 1t has
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been recognized in Japan as a pathogen of barley causing browning root rot in these
plants(Kusonoki, Ichitani, 1994). We observed its growth on eggs of Pelecus
cultratus.

* P. torulosum Coker et Patterson 1927. Described for the first time as a sapro-
phyte and recognized as a free-living fungus of different types of grass (Ichitani
et al., 1989 b). It also occurs in aquatic habitats (Meshcheryakova, Logvi-
nenko,1970; Johnson,1971; Hallet, Dick, 1981). In fish, it was found
to grow on gonads in the 3rd stage of Anguilla anguilla.

F. ultimum Trow 1901, described as a soil saprophyte. The species 1a a parasite
of tulip bulbs (Moore, Buddin, 1937, Moore, 1940, 1979; Humphreys-
-Jones, deRooy, 1975) causing great damage (Ichitani etal, 1991)in crops,
and of other plants (M azen etal, 1985, Tojo etal, 1992, 1993; Kusunoki1,
[chitani, 1994). It tolerates high levels of salinity (Hassan, Fadl-Allah,
1993). In the aquatic environment this saprophyte occurs in a variety of bodies of
water ranging from rivers (Czeczuga, Pr 6 b a, 1987) to lakes of various
trophicity (Czeczuga, 1991 ¢, 1994 b, 1995a; Czeczuga, Woronowicz,
1992). In fish, 1t was observed on eggs of Lepomis macrochirus (Scott, O'Bier,
1962) and Acipenser nudiventris (Czeczuga etal., 1995). In our studies Pyrhium
wltimum was found on eggs of many fish species.

DISCUSSION

Most species of Pythium developed on fish eggs in Lake Komosa (12); lowest
number of theses species was noted in the River Suprasl (9) (Table 2). The water ot
Lake Komosa had the lowest alkalinity and concentration of CO,, N-NH,, PO,,
chloride, calcium, manganese and sulphate and the highest concentrations of N-NO,
and 1ron.

The water of the River Suprasl was characterized by a considerably high con-
centration of oxygen and N-NO,, and low of oxydability.

Such species as P. artotrogus var. macranthum, P. debaryanum, P. intermedium,
P. middletonii, P. torulosum and P. ultimum were noted on fish eggs in all the bodies
of water investigated. P. aristosperum was found to grow on fish eggs only 1n water
the lake whereas P. inflatum occurred only in the river. Pythium spinosum was only
observed on fish eggs from the pond. The water of this pond did not contain detec-
table amounts of N-NO, and was characterized by high of oxidability, alkalinity and
CO,, N-NH,, PO, chloride, calcium, manganeses and sulphate concentrations.

Species of the genus Pythium have been generally recognized as soil parasites
of grass and cultivated. The present study showed that many species of Pythium
colonize eggs of fresh-water fish. This is particularly important for those fish species
which have lost their reproduction ability under natural conditions due to eutrophi-
cation and pollution of water, and thus have to be reproduced under controlled
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conditions in hatcheries. Consequently this may lead to the mass-development
of parasitic fungi which are responsible for the damage of a considerable number of
incubated eggs (Lartseva, Altufiev, 1987; Hatai, Hoshi1ai, 1992)
or sometimes even all eggs are lost (Sati, Khulbe, 1981; Dudka etal., 1989).
[t should be assumed that species of Pythium, except for Saprolegnia and Achlya,
contribute significantly to mycosis.
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