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Inthe years (1987-1989)th author inestgaied of the mycofloa and the effet o environmental
factors in the Narew River and i, At the sites inves-
tigated the presence of 89 aquatic ﬂmgl species was noted. In total 10 fungi new to mycoflora of Poland
were found at the investigated sites. The presence of Tripospermum gardneri, in the Olszanka River is
worthy of notice.
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INTRODUCTION

The Narew River is one of the largest rivers in the north-castern region of
Poland. It is characterized by an abundance of different ecological niches and nu-
merous tributaries. For this reason in the studies of the hydromycoflora in the north-
~easter region of Poland we first tuned our attention to the water of this river. In
the first stage of these studies, we investigated the hydromycoflora in the stretch
between Suraz and Tykocin, which is known to abound in meanders and old river
beds(Czeczuga ctal, 1984;Czeczuga Proba, 1987,Czeczuga, 1990).

Some years later, similar investigations were carried out in the upper part of
the Narew together with its tributaries in the stretch between the Polish border (Sie-
mian6wka) and Doktorce (C ze ¢ zu g, 1995). The present paper is a continuation
of the studies of the Narew River hydromycoflora. This time the siretch between
Tykocin and Osirolgka was investigated together with its 9 main tributaries with the
exception of the Pisa River, the of which had been i and
the results published (C ze ¢ 2u g a, 1991). The preliminary results of the studies on
the hydromycoflora of the Biebrza River were also published (C ze c zugaa etal.,
1990).




182 B. Caccruga
MATERIAL AND METHODS

For the purpose of our studics 17 different sites were chosen on the lowland
Narew River (Table 1); the sites were located in the section of the river betweeen
Tykocin and Ostrolgka (Sites 1-5) and on 12 of its tributaries (Sites 6-17). Samples
of water were collected in spring and autumn (3 samples from each site) over the
years 1987-1989 for hydrochemical analysis and for studies of the various species of
aquatic fungi in the water.

For determinations of different chemical properties of water, the methods re-
commended by Standard Methods (Golterman, Clymo, 1971) were cmployed.

Aquatic zoosporic fungi were analysed by district microsporic examination of
the water as well as from materials collected in the water and by means of the bait
method (onion skin, hemp-seeds, clover-seeds, hairs and fillings of horn) applied in
environmental studies and in the laboratory (Fu 11er,Jaworsk i, 1986). In
addition (for Hyphomycetes), the foam coliected from the surface of eddies in run-
ning water or at the edges of stagnant water was examined directly under a micro-
scope (A rn o 1d, 1968). The samples were fixed in formalin-acetic-alcohol imme-
diately after collection and brought to the laboratory.

The keys used for identification of fungi species were as follows: Skirgict-
t0,1954Johnson, 1956;Sparrow, 1960;Seymour, 1970; Batko, 1975;
Ingold, 1975;Karling, 1977: Dudka, 1974, 1975; Di c k, 1990.

RESULTS

The data (Table 2) revealed a wide range of trophicity in the water reservoirs
studied, defined by the content of phosphorus and various forms nitrogen. The va-
lues of these and other parameters were within the range of variability of polytrophic
(Narew, Gac and Jabtonka Rivers) and eutrophic waters (in others rivers).

In the waters of the Narew River and its 9 tributaries between Tykocin and
Ostroteka, the presence of 89 aquatic fungi specics was cstablished, of which twenty
seven belonged to the C1 2-tothe 40~ 10 the
Qomycetes, 4 — to the Endomycetes and 16 species to the Hyphomycetes (Table 3).
‘The highest number in the Slina River. It is worthy of notice that a number of rarc
fungi species and some new species were found. Tn the Neres! River these were:
Rhizophydium nodulosum, R. piligenum, Rhizidium verrucosum, Diplophlyctis com-
plicata, Karlingia chitinophila, Catenaria anguillulae, Leptolegniclla keratinophila,

R. bivelatus, papilatum, Achlya dubia
and Calyptralegnia achlyoides.

On the other hand, in the Biebrza River the following fungi belonged to this
group: Achlya Klebsiana, A. prolifera. Mitochytridium regale and Tripospermum
gardneri (the Olszanka River, a tributary of the Bicbrza). In the Narew River, how-
ever, only one species i.¢. Obelidium mucronatum can be included in this group
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Table |

Characteristics of the investigated rivers
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Catchment Mean (m)

Lengih Stope

Riverand No of Site km) area

[ I

NAREW asa0n 751552 033
Site 1 - Tykocin 370 20
Site2 - Wizna a1 20
Sited - Lomza 520 20
Site 4 - Nowogrod 720 L
Site 5 - Ostolgka 730 20

NERESL i s
Site 6 - Dudki 42 03
Site 7 - pond Czechowizna 10
Site 8 - Wyszowate 55 05

SLINA B0 397 129
Site 9 - Zawady 50 06

BIEBRZA 1640 0670 392
Site 10— Sztabin 4s 12
Site 11 - Osowi 74 s

NETTA 025 mel 20
Site 12 - Biatobregi a2 12

OLSZANKA 83 09 o6t
Site 13 - Suchowola as 05

LOJEWEK 22 s o2
Site 14 - Bozejewo 21 04

GAC 20 wse 9
Site 15 ~ village Gat 20 03

JABLONKA 20 es 04l
Site 16 - Poryte Jablos 25 03

OMULEW 140 028 065
Site 17 - Podrgiewo, 151 10

* ~ in Polish border 448.1 km; ** — in Polish border 53787 km?
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Table3

‘Aquatic fungi found, particular rivers (s ~ spring, a - autumn)

Fungi

Rivers (sce Table 1)

Chytridiomycetes
Olpvdmm srgariom (Nowakow) Schrocir
porum (Nowakow.) Schroeter
Rhisaphydiam capaphium (oph Fischr
Rhizophydium keratinophilum Karling
Rhizophydium nodulosum Karling
Rhizophydium piligenum Ookubo et Kobayashi
Rhizophydium pollinis-pini (Braun)Zopt
Obelidium mucronatum Nowsk.
Rhizidium chitinophilum Sparrow
Rhizidium verrucosum Karling
Diplophlyetis complicata (Willeng) Batko
Chytridium xylophilum Comu
Karlingia chitinophila Karling
Karlingapolonice Hassn
Karlin (de Bary et Woronin) Johanson
Pnly:hymum agregatum Ajelo
euglenae Nowak
Novamdit legans (Nowakow) Shroster
Nowakowskiella macrospora Karling
Mitochytridium regale Hy
Blastoclaia loboss Kanouse
lastocladia ramosa Tha
lisetit s o & Cos
Bitocidigs perit (W ) Sy
tenaria anguillulae Sorokin
ch!o!![:melu Keratinophila Huneycutt
Monoblepharis macranda (Lagerh.) Woronin

Hyphochytriomycetes
Rhizidiomyces apophysatus Zopt
Rhizidiomyces bivelatus Nabel

Oomycetes
Olpidiopsis saprolegniae (Braun) Comu
A Scol

AL papln Moy
Leptolegnia caudata de Barry

Achlya apiculata de Bary

Achlya colorata Prings.

Achlya debaryana Humphery

Achlya dubia Coker

Achlya flagellata Coker

Achlya hypogyna Coker et Pemberton
Achlyu kiebsiana Pieters

Isa, 250, 3sa, dsa, 130, 155a, 16sa, 17
8

s
20, 10sa, 1a
1,25, 145, 1653

52
203, 105
Isa,25, 35,92
10

N

Tsa

1s

ia

8

85
75,85

85,155
8

1a, 6s. 85, 115, 155a
15,2

14sa

i
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mm,u megasperns Hunpteey
Achlya ol e Barry
Aiys paphtose Koy

Achlya piculata de Barry

Achlya polyandra Hildebr.

Achlya prolifera Nees

Achlya radiosa Mavrizio

Cladolegnia eccentrica (Coker) Johannes.
Isoachlya anisospora (de Barry) Coker

Isoachlya toruloides Kauffman et Coker
Saprolegnia ferax (Gruift) Thumet

Saprolegnia hypogyna (Prings) de Barry
Saprolegnia monoica Prin
Suprolegnia parasiica Coker
Dictyuchus monosporus Lei
Calyptralegnia achiyoides (Coker et Couch) Coker
Leptomitus lucteus (Roth) Agardh
Pythiogeton nigricans Batko
Pythiogeton uniforme Lund
Pythium artotrogus de B
Pythium hydnosporum (Mont. ap. Berk.) Schroeter
Pythium debaryanum Hesse
Pythium middletonii Sparrow
Pythium rostratum Butler
Pythium ltimum Trow
Pythium undulatum Petersen
Zoophagus insidians Sommerstorff

Endomycetes
Candida albicans (Robin) Berkhout
Candida aguatica Jones et Sloof
Candida tropicalis (Castellania) Berkhout
Trichosporon cutaneum (de Beur. ¢t al) Ota

Hyphomycetes
Anguillospora longissima (Sacc. et Sydow) Ingold
Arthrobotrys oligospora Fres
uatca Nilsson
spora fliformis (Greath.) Petersen
Flagellospora curvula Ingold
Fusarium agaeductum (RadIk. et Rabenh.) Lagerh.
Geniculospora inflata (Ingold) Nilsson
Lemonnicra aquatica de Wildeman
Robillarda phragmitis Cunnel
Rosellopsis nflats (Bute)Karling
racludium marchalianum de Wildeman
Termcation eigeram (Grove) Ingold
Triladium anomalum Ingold
Tripospermum gardneri Hughes
Triscelophorus monosporus Ingold
Vargamyces aquaticus (Dudka)Toth

187
10a

8a
105,158
2». n
102

I, 145

s
153,23, dsa, 9, 10sa, 11, 12a, 135, 1dsa, 15, 1650,
17

$sa
1sa, 25
145

3sa, 4sa, Ssa. 65, 10sa, 1sa, 125a, 13sa)
155, 1

115, 13, 14a, 155, 165, 17a

20,34, 154, 163
3u,75, 1a, 17
10

105

is

75,145, 17

1

2su, 145, 158, 1658, 170

22, 135
13a, 154, 169, 175
1a, 155

12
9a, 14a, 155
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DISCUSSION

‘The results obtained indicated that the investigated stretch of the Narew River
its tributaries had a profusion of aquatic fungi species. A great majority of these
species had frequently been found in the waters of north-castern Poland. Neverthe-
less a number of species, particularly those of the Chytridiomycetes and Hypho-
chytriomycetes, were found to be new to the hydromycoflora of Poland. Further-
more, some of the species can be classified as rare species in our waters since they
were sporadically encountered, in various types of waters in the north-cast of
Poland, during several years of mycological studics.

As regards the fungi new 10 the hydromycoflora of Poland, studies Rhizo-
‘phydium nodulosum, which is a keratinophilic fungus reported so far from was usu-
ally found to develop on hairs, loam and inland bodies of water. Rhizophydium
piligenum, which grows on hair and human finger-nails, also belongs to the group
of keratinophilic fungi. Both R. nodulosum and R. piligenum are new to Polish
hydromycoflora. Obelidium mucronatum belongs 1o the group of fungi which
undergo extensive morphological changes (K ar1in g, 1968: S parro w, 1937)
obscrved the development of this fungus on insect exuviae and we now know that it
grow on substrates containing chitin. Rhizidium verrucosum also develops on sub-
strates containing chitin, thought it is 10 be found on grass blades. Diplophiyctis
complicata also grows on chitin in the bed sediment of lakes. This species was first
described by Wil lou g hby (1961) as Nephrochytium complicatum n the lakes of
England. An interesting finding was that of the fungus Karlingia chitinophila grow-
ing on chitinous substrates (Fig. 1). It has been found to date in water and in soil
Another fungus which can develop on substrates containing chitin is Catenaria
anguillulae, which has been observed on dead crustaceans of the Cladocera and has
been isolated from hoth water and soil. Catenaria anguillulae is. however, known
foremost as one of the most common endozoic nematodocial fungi (Burchficld,
1960). It was interesting to note the presence of a keratinophilic fungus, Leptolegniclia
keratinophila, in the water of the Nares] River since this fungus has only been found
0 date in soil (B a t k o, 1975). The occurrence of Mitochytridium regale is
noteworthy. In the present study it was reported from the Bicbrza River, which
the third site at which it was found in Poland. It was previously found in the pools
of the Eazienkowski Park in Warsaw (Ha s s an, 1986) and in Lake Necko (C 7 -
czuga, 1994).

In the investigated waters, the presence of wo representatives of the Hypho-
chytriomycetes was established which were also found to be new to the hydromy-
coflora of Poland. Rhizidiomycetes apophysatus is a parasite of the oogonium of
other fungus usually of the genera Saprolegnia and Achlya and even of algae of the
Vaucheria (Czeczuga, Woronowicz 1994). Itis also a parasite of pine
pollen. On the other hand, Rhizidiomyces bivelatus s classified as a chitinophilic
fungus and occurrs on the remains and exuviac of insccts (Czeczuga, Godle w-
ska, 1994).
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Fig. 1. Some aquatic zoosporic fungi

A — Calyptralegnia achlyoides - gametangivm, B — Diplophiyctis complicata, C — Karlingia
chitinophila ~ thallus, D — Obelidium mucronatum — thallus from sporangium (36-14 m)

Of the O i Achlya dubia, A.
achlyoides were new to hydromycoflora of Poland. Achlya dubia belongs to the
group of aquatic d more rarely among some-

times being found as a facultative parasite of crabs and fish. On the other hand,
Calyptralegnia achlyoides in an aquatic and soil saprophyte.

A few species of the Oomycetes were found to be rare ones in Polish waters.
These are: Aphanodictyon papillatum ~ a keratinolytic specics found to date in the
Masurian Lake District ~ the Mamry complex (Czeczuga, Woronowicz,
1992), and Achlya klebsiana — a soil or aquatic saprophyte also occurring on dead
insects (S parrow, 1960). We also observed the development of this fungus in the
waters of some of the Augustéw Lakes (C ze ¢ 2 u g a, 1994).

As regards the ives of the . it was p inter-
esting o note the presence of Tripospermum gardneri in the water of the Olszanka
River, a tributary of the Biebrza River. It s a fungus new to the Polish hydromycoflora.
Itis classified as a genus Tripospermum belong to the terrestial group Hyphomycetes
which grow as epiphytes on the leaves of trees and are also found in water when the
leaves fall in autumn, Other authors are of the opinion that water assists them only in
dissemination (Marvan ova, 1973). The presence of conidia of this fungus in the
water of the River Olszanka was noted in late autumn at a site where the banks were
covered with trees (willo, and alder). In comparison with the other rivers from this
group, the waters of River Olszanka had at that time the highest concentration of
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carbon dixide (17.6 mg 1) and total content of iron (4.02 mg 1. In our case, such
an amount of nitrites dissolved in the water was not noted in the River Olszanka.
Species of the genus Trij often described in dealing with
aquatic Hyphomycetes (Carmichael etal., 1980; Dudk a, 1985) since accor-
dingto Tubaki etal (1985)a drop of rain, mist or dew-drops are sufficient
enough to provide an aquatic habitat on the ground for fungi of the genus Tripo-
spermun.

“The results of the present study indicated that the waters of the Neresl River
were most abundant in rare or new to the Polish hydromycoflora fungi species. The
hydrochemical parameters which were thoroughly analysed did not differ in their
range from the values noted at other sites investigated in the present survey. The
Neres] River flows through the pond Czechowizna in which intensive carp breeding
is carried out. Tt is possible that this factor was responsible for the variety of aquatic
fungi species and, above all for the abundance of keratinophilic species.

During the period of sampling the carp were fed with various types of food,
slaughterhouse offal which contained large amounts of keratin.

REFERENCE

BatkoA., 1975, Zarys hydromikologii. Warszawa,
BirchfieldW., 1960. Grown studies of a Catenaria sp. infecting nematodes. Phytopathology 50: 629.
Carmichuel).W..KendrickW.B.Connerl L. undSiglerL., 1980. Genera of Hyphomycetes.

C2ee28 588, 1990 Gryby vitszew wokle ek N3 dopywach mt ook od St do

ykoeina. Narwiafiski Park Krajobrazowy i okolice: 129-150

CzeczugaB., 1991. Aquatic fungi of the River Pisa and its lnhuury, the iver Skroda. Acta hidrochim.
hydrobiol. (Berlin) 19: 57-65.

CzeczugaB., 1995, Aquaic fungi of
o Doktorce. Rocznik AM w Biatymsioku 40 (in press).

CzeczugaB.GodlewskaA. 1994 Aquatic fungi growing on substrates containing chitin. Acta
Mycol. 20: 189-200.

CzeczugaB.Muszyfskak. 1994, Keratinophilic fungi in various types of water bodies. Acta
Mycol. 29: 201215

CESERLEYB, Prdb DL 1007 Mysehed e s o the i Mo s b bt s
4 differentiated environment. N. Hedw.

Czeczuga o Besazam sk ak. 0RRS Grzyby wodne rzcki Narwi na odcinku Suraz-
~Tykocin oraz  ujSciu rzeki Turoslanki i Suprasli na e zr6znicowanego $rodowisks. Rocznik AM
w Bialymstoku 29/30: 77.94.

CzeczugaB,WoronowiczL. 1992 Studies on aquatic fungi. The lake Mamry complex. Acta
Mycol. 27: 93-103.

CzeczugaB.WoronowiczL.BrzozowskaK. 1990 Aquatic fungi of the lowland river
Bicbrza. Acts Mycol. 26: 77-83.

Dii ck M. W., 1990, Keys to Pythium. College Estat Management Whiteknights. Reading, UK.

Dudkal A. 1974, Wodni himoficeti Ukraini. Kijew, Nauk. Dumka,

Dudkal D. 1985, Wodnyie nesowersennyje griby SSSR. Nauk. Dumka, Kie

Fulle M5, Laworski A 1986 Zoospone unin caching and rescarch. Southasirn Fubl,Corpr.

Ashens,
GoltermanH.L.ClymoR.S., 1971. Methods for physical and chemical analysis of fresh water. IBP.
Handbook No 8, Oxford,



Aquatic fungi 191

HassanS. K. M., 1986, Mitochytridium regale sp. nov., a new keratinophilic water fungus from Poland
Acta Mycol, 18: 155-160.

1001 4C. T 1975 Anllsiried uice o squaic and wte bome Hyphomycrts (Fun imperee)
with noes on hei biology. Freshwater Bio. A 1.30: 1-96.

JohnsonT. W., 1956. Th morphology o higan Press.
KarlingJ.s., 1968 v Wikl Sh 12177
Karlingl.§.,1977. An llustrated and Brief

c i Lubrecht and Cramer, Vaduz.

MarvanovaL. 1973. Notes on Lateriramulosa uni-inflata. Trans. Brit. mycol. Soc. 60: 145-147.
NilssonS., 1964. Freshwater Hyphomycetes. Symb. Bot. Upsal. 18: 1-130,

ScymourR. L. 1970. The genus Saprolegnia. N. Hedw. 19 (1-2): 1-124

SkirgiclloA. 1954 Grayby nizsze. Warszawa.

SparrowF. K., 1937. i ise. Proc. Am. Phil. Soc.

SparrowF K. 1960, Aquatic Phytomycetes. Ann Arbor.

TubakiK.TokumasuS.and And oK., 1985 Moming dew and Tripospermum (Hyphomycetcs)
BotJ. Linnean Soc. 91 45-50.

Willoughby L.G. 196]. New species of Nephrochytrium from the English Lake District, N. Hedw. 3:
439-444.



		2014-08-29T18:51:46+0200
	Polish Botanical Society




