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INTRODUCTION

Among the numerous ecological groups of aquatic fungi, an important place is
occupied by those which are parasites of algac (M a s te rs, 1976). In the studies
carried out up to the present, attention was mainly paid to describing new parasitic
species, their life cycle and new hosts. In these studies no account whatever was
taken of the characteristics of the chemism try of the water in which a given fungus
grew.

During the mycological investigations of waters in North-Eastern Poland with
respect to the chemistry of these water bodies the relationship between certain spe-
cies of fungal parasites of algae and chemistry of water was determined.

MATERIAL AND METHODS

Various of water reservoirs differing in size, and trophicity (such as pools,
springs, water flows and rivers of various size, ponds and lakes) were investigated
in the North-Eastern part of Poland (C z ¢ ¢ z u g a, 1993). Phytoplankion and water
for chemical analysis were collected simultaneously from the same sites; chemical
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parameters were determined by means of methods recommended by Standard Me-
thods (Golterman, Clymo,1971).

In order to determine the occurrence of parasitic aquatic fungi in the cells of
algac in a given water body, several plankton net hauls were done with mill gauze no
25 to obtain mgher of cells of respective

under the Skirgicllo(1954),
Sparrow (|960) aaBatko (1975) keys were employed identification of fungi
species.

RESULTS AND DISCUSSION

Results of chemical studies of water at the sites where phytoplankton samples
were collected are presented in Table 1 (only data for the water reservoirs not yet
published are included in the Table). The data reveal wide range of trophicity in the
definied reservoirs, definied by the content of phosphorus and various forms of ni-
trogen.

In the waters of North-Eastern Poland, the presence of 27 aquatic fungus spe-
cies which are parasites of phytoplankton was established.

Most of the species identified belong to Chytridiomyces (22 specics) whereas
only a few (4) were representatives of the Oomycetes and 1 species belonged to
Hyphochytriomycetes. (Table 2). The following species were noted:

Achlyogeton entophytum. 1t has been found in the cells of the genus Cladophora.
We observed the growth of the fungus in the cells of Cladophora glomerata
(L) Kiitz. in a river in spring of 1988 and in a river in autumns of 1987.

Aphanomyces scaber. It is known tobe an aquatic and soil saprophyte but has rarely
been found to be a parasite of algae. We found individuals of this species in the
cells of Pediastrum duplex Meyen in the littoral zone of the eastern area of
lake Etk.

Blastocladiella anabaenae. It is known to be parasite of the cells of species of the
genus Anabaena (Canter, Willoughby, 1964). We found this fungus in
the cells of Anabaena flos-aquac Breb.

Chytriomyces cosmarii. It has been found tobe a parasite of various alga species of
genus Cosmarium, We observed it in the cells of Cosmarium contracum Kirch.

Dangeardia laevis. According to B a tk 0 (1975) it is a parasite of algac of the genus
Glenodinium, We observed its growth in the cells of Cladophora glomerata
(L.) Kiltz. in rivers in spring 1985.

Hapalopera fragilariae. This fungus was described by Can te r (1950) in the cells of
Diatoma genus such Fragilaria as Rhizopodium fragilariae. B a t k o (1975)
reclassified it as belonging 1o the genus Hapalopera, We observed its growth
on Diatoma cells of Fragilaria krotonensis Kition in the water of the river
Wegorapa in spring 1988
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Table 2
Fungal parasites of agae

Family and species ‘Water of bodies ‘Season and date

Chytridiomycetes
spring 1988, autumn 1987

Blastocladiella anabaenae Canter et Willog.| river Biala autumn 1992
Chytriomycetes cosmarii Karling Iake Necko winter 1985
Dangeardia laevis Sparrow et Bart rivers EIk, Narew spring 1985, autmn 1992
Hapalopera fragilariae (Canter) Batko | river Wegorapa spring 1988
Hyphochytrium catenoides Karling Iake Kezywy autumn 1990
Micromyces zygogonii Dangeard lake Holny. summer 1992
Olpidium endogenum (Braun) Schrocter | lake Bezimienny summer 1988
O, entophytm (Braun) Robenh. lakes Rynski; Taky spirng. summer 1988
Phiyctidium apophysatum Canter Take Rajgrod (Preepiorki) autumn 1990
Philyctochytium biporosum Couch pond of Branicki Palace spring 1992
P lterale Sparcow Iake Komosa summer 1992
Podochytrium clavatum Pfitzes river Skroda spring, autumn 1985
Polyphagus cuglenac Nowakowski rivers Narew, EIk spring. autumn 1990

i anter | river Czap! autumn 1992
R.globosum (Braun) Rabenh, river Wegorapa autumn 1988

R laterale (Braun) Fischer
R.planktonicum Canter
R subangulosum (Braun) Robenh.

Septolpidium lineare Sparrow

Zygorhizidium melosirae Canter

Z. willei Loenthal pond of Branicki Palace

Hyphochytriomyces

Rhizidiomyces apophysatus Zopf pond of Branicki Palace

Oomycetes

Aphanomyces scaber de Bary lake Ik

Lagenic Wildeman d Grazyna. river Biebrza
Iake Guber, river Strabelka

L. rabenhorstii Zopf.

Iake

Pisa, Czarma Hatcza, Narew

autuma 1987
auumn 1988
spring 1992

spring 1992
winter, spring 1988
spring 1992

spring 1992

autumn 1990
spring 1984, autumn 1985
spring 1986, autumn 1986
spring 1986, summer 1986|
autumn 1987

Hypochytrium catenoides. It has been found to be a “weak”” parasite of cells of algac
of the genera Nitella (Cze czuga, Muszyfiska, 1994 and Chara. We
found it growing on the thalli of Chara vulgaris L. a lake near Rajgrod.

Lagenidium marchalianum. A parasite found to date in the Oedognium cells. We no-
ted it in the Ocdognium acrosporum de Bary in rivers (Czeczuga, Woro-
nowicz, Brzozowska, 1990)in 1984, in the pond in spring and autumn.
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Lagenidium rabenhorstii. It is known tobe a parasite of the cells of algae of the
gencra Spirogyra, Zygnema and Oedognium (S part o w, 1968). It was found
growing in the cells Zygonema insigne (Hass.) Kiitz. in a lake in the Masurian
Lake District and in the river Strabelka in spring 1985.

Micromyces zygogonii. It has so far been found in the cells of genera Zygogonium,
Spirogyra, Mougeotia and Netrium it was observed in the cells of Spirogyra
longata (Vauch.) Kiitz. in a lake in the Suwatki Lake District.

Myzocytium proliferum. Considered to be the commonest fungus parasite of the
cells of fresh-water algae (B a tk o, 1975) particularly Chlorophyceae. We
noted it in the cellsof Cladophora glomerata (L.) Kiitz. and Spirogyra varians
(Hass.) Kiitz, in rivers in a lake in the Masurian Lake District in the rivers
Narew and Czarna Haricza (Czeczuga, Préba, 1987).

Olpidium endogenum. It has been found on the cells of Chlorophyceae of the genus
Spirogyra and in representatives of the Desmidiaceae family (L i tvinov,
1953). Tt was found in a lake in the Masurian Lake District in the cells of
Closterium moniliferum (Bory) Ehr.

Olpidium entophytum. It is known tobe a parasite of the cells of specics of the ge-
nera Vaucheria, Cladophora, Aegagropila, Oedogonium, Bulbochacte, Spiro-
eyra, Desmidium, Closterium and Gloeocystis. We found this fungus in a lake
Rynski in the cells of the algae Cladophora glomerata (L.) Kiitz. and in lake
Talty - in the cells of Spirogyra longata (Vauch.) Kiitz.

Phlyctidium apophysatum. It has previously been described as a parasite of the algae
of the genus Mougeotia, We observed the growth of this fungus in the cells of
Mougeotia sp. in the deep waters of lake Rajgrod.

Phlyctochytrium biporosum. 1t has been found in the cells of the gencra Spirogyra,
Ocdogonium and Vaucheria. In Poland it was observed in the cells of Spiro-
gyra longata (Vauch.) Kiitz. in a ponds.

Phlyctochytrium laterale. A parasite of numerous Sp:mﬂym species. We found it in
the cells of Spirogyra varians (Hass.) Kiitz. in lake Komosa.

Podochytrium clavatum. A parasite of numerous Diatoma specics including the cells
of the genus Pinnularia. We found it in the cells of Pinnularia nobilis Ehr. in the
river Skroda, a tributary of the river Pisa (Czeczu g a, 1991 b).

Polyphagus euglenae. It has been noted in the cells of such Flagellata algacas Euglena
and Chlamydomonas. We found it in the river Narew on Euglena viridis Ehr.
and in the river Elk at the village of Nowa Wies Elcka in April 1990.

Rhizidiomyces apophysatus. Tt has been found to be a parasite of various alga spe-
cies of the genus Vaucheria. We observed itin cells of Vaucheria hamata Walz.
in a pond.

Rhizophydium contractophilum, According to C a n t ¢ £ (1959) it is a parasite of
algae of the genus Eudorina, We observed its growth in the cells of Eudorina
elegans Ehr. in a river Czaplinianka.

Rhizophydium globosum. A parasite of numerous species of Diatoma, Conjugatac
and Chlorophyta (Couch, 1932; Litvinow, 1953). This fungus was found
in the cells of Asterionella formosa Hass. in a river near Wegorzewo.
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Rhizophydium latcrale. A parasite of various filiform algae (Skir gie110, 1954).
We found it in Cladophora glomerata (L.) Kiitz. cclls in autumn 1987 in a river.

Rhizophydium planktonicum. It has been noted in the cells of alga species of the
eenus Asterionella. During our investigations it occurred in the cells of Navicula
radiosa Kiitz. a lake Lawki in the Masurian Lake District.

Rhizophydium subangulosum. Itis known to be parasite of the cells of species of the
genera Aphanizomenon and Oscillatoria genera. We found this fungus in the
spring of 1992 in the river Czaplinianka in the cells of Oscillatoria limosa Ag.

Septolpidium lineare. It is known as a parasite of cells of species of the Synedra
genus. In our investigations it occurred in a lake on the alga Synedra acus Kiitz.
in April 1990.

Zygorhizidium melosirac. This fungus is a parasite of Diatoma of the genus Melosira.
‘We noted this species in the cells of Melosira granulata (Ehr.) Raifs in  lake in
the Mazurian Lake District.

Zygorhizidium willei. It is known as a parasite of cells of species of the genera
Mougeotia, Spirogyra and Zygnema. It occurred on Mougeotia parvula Hass.
pond of Branicki Palace alga Mougeotia parvula Hass.
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Fig. 1. Some fungal parasites of algac
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The fungal parasites of algac often limit the development of this plankton by
exerting a marked influence on the dynamics of phytoplankton and on the develop-
ment of the various species occuring in a water body (L un d, 1957). This effect was
observed in a population of Diatoma (Canter, Lund, 1948, 1953; Sparrow,
1951; S e n, 1988 a), Thallophyta (C a n t e , 1968b), in many Chlorophyceae
species (S ¢ n, 1988 ¢) and even Cyanophyceae (S € n, 1988 b). Such observations
have also been made in aquarium cultures of algae (Fo t1, 1967; Soeder, Mai-
weg 1969 Schnepf ctal, 1971). Sometimes the infection of the alga cells is
extensive. K o b b (1966) noted that in Lake Upper Twain in Colorado every other
cell of the Asterionella formosa Hass. was infected by Rhizophydium planktonicum.
In particular, such extensive growth of this fungus was found to occur in August
1958. Many enviromental factors have a significant effect on the intensity of ifection
of phytoplankton population by various species of fungi, such as the season, tem-
perature of the water, sun rays and above all the presence and density of the cells of
a given alga which s the host of a given fungus (Pa terson, 1960; Barr, Hick-
man,1967b; Canter, 19684 Canter, Lund, 1969; Masters, 1971;
Muller, Sengbusch, 1983; Sen, 1987). The type of host of which a given
fungus is a parasite often affects the morphology of this parasite (Barr, Hick-
man, 1967 a).

As regards the chemiical factors in a given body of water, probably their influ-
ence on the occurrence of parasitic fungi is of a twofold character. On the one hand
the direct effect of the various chemical agents on the development of a given fun-
gus is observed and on the other hand the effect of the chemistry water on the pre-
sence of the alga species which are hosts of certain species of fungus is marhed.

‘The type of water body is not without significance as regards the occurrence of
the various fungus species. The type of water body, however, does not appear 1o
have any great effect on some of the species studied. In the investigated area Olpidium
endogenum and O. entophytum, for example, were found only in lakes whereas L i-
(vinov(1953) noted both these species in rivers in Lithuania. In the studies carried
out by Litvinov and in the present investigations, on the other hand, Rhizophydium
globosum and R. laterale were found only in rivers and S par r o w (1968) found the
Micromyces zygogonii in a sphagnum peatbog whereas Jo'hns o n (1968) encoun-
tered it in volcanic soilin Iceland. We found this fungus growing in the river Wegorapa
which flows from a large lake, Mamry PGinocnc, the water of which is similar to the
aligotrophic type. Similarly Lagenidium rabenhorstii was found by S p a rr o w
(1968) 0 be a parasite of Spirogyra sp. in a puddle in spring whereas we observed
this specics o be growing in a small river, the Strabelka in spring and in lake Guber
in the Mazurian Lake District in autumn. It is also worthy of note that Zygorhizidium
melosirae has to date been found only in lakes even though the diatom which is the
host of this fungus is to be encountered in other types of water bodies. Both Pa te r-
501 (1958) and Cante r (1967) found this fungus only in the water of lakes just as
we did in the present studies.
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Tt was interesting to note of Lagenidium i in water
bodies of different chemistry. The Grazyna pond is characterized by water of a eu-
trophic type whereas the water of the river Biebrza in which we observed the deve-
Topment of this fungus contains far less biogenetic elements. This also applies to
Myzocytium proliferum. The water of the river Czarna Haricza is poor in bioge-
netic salts whereas the water of the river Pisa is richer in nutrients. The chemical
analysis of the water of lake Pogubie Wielkie revealed that its chemical composition
differed from the other sites on rivers where we found Myzocytium proliferum.
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