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Forty seven species of fungi were found in the Lake Mamry complex. The following fungi

i R.apiculaum, K. nodulosum, Chy-

Achly

INTRODUCTION

Lake Mamry, one of the largest lakes in Poland, belongs to the system of Great
Masurian Lakes through which a water divide runs so that the water of these lakes is
drained in two directions. Beginning with the water of Lake Niegocin it flows into
the Vistula basin whereas the waters of the Lake Mamry complex flow from Lake
Kisajno to the north and are drained by the River Wegorapa to Pregofa. Within the
Lake Mamry complex various trophic types of lakes can be distinguished, from the
L‘ulmphlc P g others Lake Niegocin) to that, nearest o the oli pe,

e. Péocne Lake (Czeczuga, 1964). They take also differ in their murphomeuy

Continuing our studies on aquatic fungi in the north-castern region of Poland
(Czeczuga, Préba, 1987; Czeczuga, 1991), we decided to investigate the
species composition of aquatic fungi in this group of lakes with reference to the
chemistry of the water. The results obtained not only increase our knowledge of the
hydromycoflora in Poland but also serve (o widen our knowledge in general of the
biology and ecology of certain species.

I D OF STUDY

Eight lakes were included in these studies (Fig. 1, Table 1). Their morphomet-
ric data are presented.
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~— Lake Dargin (Site V) is located in the cente of the Lake Manry complex. It is 2 ko vilh 2 chymile
(Paschalski. 1959). The

sampls were callected from th caster shornea he rocksofFudzki Rz 1 has  sandy bed and 3 dpi
of030

~ Lake Dobskie (Site IV) consitutes the western part of the Mamry complex. It is abundant in vascular
plants (Bernatowicz Radziej. 1960). The samples were collected near Doba. The bed is sily.
Depth - 0.25 m.

— Lake Goldopiwo (Site VIIT lies to the east of Lake Dargin. It resembles PGl

:xzmplexw re taken

The bed is sandy. Depth ~0.

— Lake Jagodne (Site 1). The m.pm s collcted foma she e o1
silty, the shore is overgrown with reeds. Depth -

— Lake Kisjno St 1) consttuts he southern par ofthe whll Marey complex. The i s sitsied onthe
castern shore of the lake at Pierkunowo is a bed sandy. Depth 0.45 m.

— Poluocne Lake Mamry (Site V1), This lake i sitated farthestto the north of all the lakes of
“The samples were collected from the western shore opposite the iskand of Debowa. The bed is muddy,

reeds. Depth -

Tk Niegocin (St 1y on of he largest lakes in the locality of Gizycko. The site from which the samples

e, spprosiatly 500 m 1 the south of Gk town. Theshor s
vergrown witheeds the e s sy, Dep -

—L VIDis joined to inlet. The site was sitated
on the eastern shore at Ogonki. The bed was mu(y. depth ~0.35 m

ne Lake Maniry in i
Jeziorowskie Lake.

orth east of Jagodne. Its bed is
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Table |

Characteristics of the investigated lakes

Lake Lenght | Widh | Area Depth

o o) ha inm (max)
Dargi 88 49 | 30300 316
Dobskie 77 46 | s 225
Goldopiwo 54 27 10700 365
Jagodne 61 15 7360 374
Kisajno 85 31 18960 250
Mamry Pélnocne 92 46 | 25040 ey
Niegoci 84 45 | 25988 0.7
ss 24 8290 20

METIHODS

Samples of water were collected once a month over the years 1988-1989 for
hydrochemical analysis and for studies on the various species of aquatic fungi. The
waler was collected in a 5-litre Ruttner bucket from the depth at which the bucket
was immersed. In the water, the temperature was measured and the following was
determined: the pH, CO,, dissolved oxygen, BOD, the oxydability of the water and
s alkalinity, the hartdness of the water calcufated in Ca and Mg, ammonium,
organic nitrogen, nitrates, phosphates, chlorides, iron, manganese, sulphates, dry
residue, substances dissolved in the water and the suspension in the water. For
determinations of the different chemical elements in the water the methods recom-
mended by Standard Methods (G olterman, Clymo, 1971) were employed; the
detailes of these methods were described ina previous paper (Czeczuga, Préba,
1980).

‘The zoosporic fungi in the water were studied by a method based on direct
microscopic examination of the water and of materials collected from the waler as
well as by the bait method (onion skin, hemp-sceds, clover-seeds, snake skin, hairs
and filings of horn) applied in environmental studies and in the laboratory. The
methods were described in detail in a paper by Fuller, Jaworski (1986). In
addition (for Ilyphomycetes), the foam collected from the surface of eddies in
running water or at the edgs of stagnant water was examined dircctly under
a microscope (Casper, 1965 Arnold, 1968). The samples were fixed in
alcohol immediately after collection and brought to the laboratory.

Tor determination of the fungi the following keys were used: for zoosporic
fungi-Skirgietlo (1954),Batko (1975)andSparrow (1960); for
Hyphomycetes -Dudka (1974)and Ingold (1975); for yeasts -Blagodat-
skaja etal. (1980)andKreger van Rij (1984).
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RESULTS
The mean and the ranges of variation values of Lhe basic boigens most frequendy
limiting primary ion and other are presented in
Table 2.

As regards ammonia nitrogen it was not found during the investigation in Lake
Goldopiwo, P6inocne Mamry and Swiecaity but the highest mean value of this form
of nitrogen was determined in Lake Jagodne. The lowest content of nitrates on the
other hand was noted in the Lake Goldopiwo and the highest in Lake Jagodne and
Niegocin. Nitrate nitrogen was not found in Lake Kisajno, Péinocne Mamry and
Swigcaity.

‘The lowest content of phosphorus was found in Lake Péinocne Mamry and the
highest in the Lake Niegocin and Jagodne.

In the Lake Mamry complex and in some of the adjacent lakes, 47 specics of
aquatic fungi were noted, namely, specics of the Chytridiomyces (10), Hyphochytrio-
mycetes (1), O 19), (5), Ascomycetes (1) and of the
Hyphomycetes (11 species) (Table 3). Seven species were found as new for the
hydromycoflora of Poland. These were Rhizophydiu amoebac from Lake Jagodne,

Chytri annulatus and
Hyphochytrium catenoides from the waters of Lake Niegocin, Aphanodictyon
papillatum from Lake Kisajno, and Achlya orion observed in the water collected
from Lake Dobskie (Fig. 2). Dactylella submersa, a fungus belonging o a group of
rare fungi, representatives of the Hyphomycetes, was also noted in the water of Lake
Swigcajny.

Several species of yeasts were olso recorded: Candida aquatica was found in
the foam of Lake Kisajno, and other species such as Candida albidus, Candida
tropicalis and Rhodotorula glutinis were found in Lake Niegocin. The smallest
number of species was noted in Péinocne Lake Mamry (No. 7) wheras the greatest
number in Lake Niegocin (No. 14).

During the two years of studies, only 2 species occurred during the summer:
Saprolegnia ferax was noted at the site on Lake Niegocin and Anguillospora
longissima was found at the site on Péinocne Lake Mamry.

The three fungi of the Rhizophydium genus new to Polish hydromycoflora
belong to the keratinophilous group (B a t k o, 1975), Rhizophydium amoebae is
usually found as a saprophyte on the exuviae of insects in water, through it is also
known to be a parasite of Amoeba terricola. The Rhizophydium apiculatumis similar;
it is a saprophyte of substrata containing keratin and is also a parasite of protozoa.
On the other hand, the Rhizophydium nodulosum is a saprophyte of hair and other
materials containing kreatin found in the loam and water of bodies of fresh water.
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ble 3
Aquatic fungi found in particular lakes.

99

Fan

y and species

Lake

Rhizophydium amoebae Karli
Rhizophydium apiculatum Karling
Rhizoplydium nodulosum Karling

Nowakowskiella elegans (Nowak ) Schroet.
Nowakowskiella macrospora Karling
Blogocledlsals purve Whitem Sparrow
chytriomycetes
n,prmcn,m..m. cuenoles Karig

Rozellopsis inos ) Kaling
Myzocytium proliferum Schenk
es irregularis Sco
phanodsiyon ppilim Huoeycun
Iya oligacantha de

22

‘Achlya polyandra Hildebrandt
chia racemosa Hilebeandt
Isouchiya anisospora (ds Bary) Coker

Saprolegs /(mx((‘nm)ll\\lmel

Diewuchs onosporus Le

L omitns ctews (Roah) Agardt
jiam atorogus de Bary

Dyt dearyimim 11

Byiam monospernum I‘nngl\clm

ey

Ende
Candida aguatica Jones et Sloof
Gandidaropcalis Casll) Bekhout

Coptoccocus albidus Fel & Phaff
hodoorul guinis T

ichosporon cutaneun de B cal) O
omycete:
Al guantind (CiowaY Do
Hyphomycetes

Anguilopora ongisin Scordo
el

Ao ohgon
Bacillspora apuatica leson
Clasariopsis aguarica Wider
Dactylaria broc
Docylella Submersa (ingold) Nilsson
ium aquacductum (Radlk. et Rabenh.)
"Lageh.

Lemonnicra aquatica Wikleman
Robillarda phragmitis Cunnel
Tetracladium marchalianum \v.mmm.
Triscelophorus monosporus

i
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Fig 2. Aquanc fungi
A b 22 ); B - Rii i i
(7-10 X 13-19 ) C - Rhis wD- ium catenoides —
sporangim and oospores Aplmumil{l)on pﬂ,u!lalnm ~ sporangium: F ~ Achlya orion — cogonium
40 6-28 ) from folds

id

“The next species new (o the Polish
belongs to the Hyphochytriomycetes, and is the first species of this class (o be found
in Polish waters in the present investigations. Species of the genus Hyphochyrrium
are usually parasites of algae or other species of fungi. Hyphochytrium catenoides has
been found as a saprophyte on the remains of higher plants and as a parasitc of algae
of the genera Nitella and Chara. Tn the present investigations, this fungus was found
in the littoral part of Lake Nicgocin in May 1988. It is more widely discribed in soils
rather than in water (Barr, 1970). In addition, it should be noted that Hyphochytrium
catenoides has been found several times in the waters of the Antarctic which are still
comparatively pure (Harder, Persiel, 1962; Willoughby, 1971; Ellis-
~Evans, 1985). In our case, Lake Niegocin s the most polluted of all the lakes in
the group studicd. In the littoral part of Lake Kisajno another keratinolytic fungus
also oceurred, whose habitat is both water and soil. On the other hand, Achlya orion
belongs above all to aquatic saprophytes being rarely insoil (Milk o, 1985) through
under certain conditions it can lead a parasitic life (Prabhu ji ct al, 1984). It
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grows better in periods when the water is shallower, i.e. in autumn — spring (R a o,
Manoharachary, 1983). Its growth was observed in the water taken from the
littoral part of Lake Dobskie in May and October 1985.

As was mentioned above, in the littoral water of Lake Swigcaity the growth of
the spores of a comparatively rare ive of the Dactylella
submersa, was observed in May 1988. This fungus was found on the leaves decaying
in the water of some streams in Great Britain by In g o1d in 1944, The growth of this
fungus was next observed in the same biotopes by Ni15s s 0 n.(1962) in Sweden,
Banhegyi (1962)in Hungary, Slade&kova (1963) in Czechoslovakia,
Marvanovd Marvan (1969)inCuba,and Dudka (1974) in Ukraine. In
lakes, the growth of Dactylella submersa was observed in the Germany by Casper
(1965, 1966) and in Poland. The present authors have found this fungus in a pool in
the park of Branicki's Palace (Cze czuga, Muszyfiska, 1990)andin the water of
Lake Jagodne. Pe ach (1950) noted a predatory fungus, Dactylaria brochopaga
which catches nematodes. We found this fungus in the littoral zone of this lake in
May 1988.

Another interesting finding was that of the saprophyte Blastocladiopsis parva
growing on a snake skin and leaves of grasses in the water of three lakes (Dargin,
Ponocne Mamry, Swigcajty). This is the third report of the occurrence of this fungus
in Poland. It was first found in the water of a limnocrenik spring in Zwicrzyniecki
woods (Czeczuga et al, 1989), and then in the water of the lowland river
Marycha (Czeczuga et.al, 1990).

“The studies on aquatic fungi in the Mamry complex revealed the progressive
popullation of these lakes by municipal wastes. While in 1988, the sewage fungus
Leptomitus lacteus was observed only in Lake Dobskie, in 1989 this nitrophilic
fungus was found in several other lakes of this complex. Lake Niegocin is particu-
larly highly polluted; this has been confirmed not only by hydrochemical data of the
water but also by the p 3 out of 5 keratinophilic speci 3 yeast species.
‘The studies on yeasts in different types of lakes in Estonia showed (Solntzeva,
Vinogradova, 1989) that species such as Candida tropicalis and Cryptoccocus
albidus are most abundant in lakes of greater trophicity, rich in organic compound
dissolved in water.

‘The presence of Leptomitus lacteus, keratinophilic fungi and yeasts manifests
the effect of municipal wastes drained from the town of Gizycko into Lake Niegocin.

As was mentioned above, the lowest number of species of aquatic fungi was
noted in Pétnocne Lake Mamry, whereas Lake Niegocin had the greatest number.
It should be noted that both hydrochemical (Gicysztor, Odechowska, 1958;
Olszewski, Paschalski, 1959 Paschalski, 1959)and biological
investigations (Be rnatowicz, Radzicj, 1960; Czeczuga, 1964) which
have been carried out for over twenty years have now shown that Péinocne Lake
Mamry was and is most approximate to oligotrophic groups of lakes.

The mean chlorophyll content over a period of two years amounted 10 4.4 pg 171,
Some lakes were found to contain chlorophyll in increasing amounts, i.c.: Dargin
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(8.4), Jagodne (9.0), Kisajno (12.4), Dobskic (13.3), Swiecaity (15.4), and Niegocin
(18.1 pg 171),
Through over twenty years have elapsed since studies on chlorophyll content as
an index of the trophicity of the lakes were carried out and despite the fact that their
degree of cutrophication has risen (G 1iwicz etal., 1980), the order to these lakes
according to increasing eutrophication remains the same; Péinocne Lake Mamry is
least eutrophic whereas Lake Niegocin is the most eutrophic as a result of the inflow
of large amounts of m ipal wastes. This indicates that such a state of the lake
favours the dcvclopmcnl of different species of aquatic fungi.
In the summer only two species of aquatic fungi were found. Similar observa-
tions have been made by other authors in studies on various types of lakes (S uz uk i,
1960a,b; Casper, 1965 Czeczuga, 1990).

Acknowledgements.hank Dr. Krystyna Brzozowskaand Dr. Elzbieta Muszy fiska forhelp
inthese investigations.
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