ANALELE STIINTIFICE
ALE
UNIVERSITATII ,,ALEXANDRU IOAN CUZA”
DIN IASI
(SERIE NOUA)

SECTIUNEA 1

BIOLOGIE ANIMALA

Supliment

PROCEEDINGS OF THE INTERNATIONAL SCIENTIFIC
CONFERENCE

THE ANTHROPOGENIC IMPACT UPON
BLACK SEA REGION BIODIVERSITY

dedicated to celebrating 85 years since the establishment of ,,Prof. dr. Toan

Borcea™ Marine Biology Research Unit — Agigea, ,,Alexandru loan Cuza”
University of lasi

Agigea — Constanta, the 21%-22™ of October 201 |

I.E:T

Editura Universitati .. Alexandru loan Cuza” lasi
5 3% k]

2013



EDITORIAL BOARD

Editor-in-Chief:
Prof. Dr. Gheorghe Mustata, Alexandru loan Cuza University of lasi, Romania

Executive Editor:
Reader Dr. Luminita Bejenaru, Alexandru Ioan Cuza University of lasi, Romania

Co-editors:

Prof. Dr. Lotus Mester, University of Bucharest, Romania

Prof. Dr. Ion Moglan, Alexandru Ioan Cuza University of lasi, Romania

Prof. Dr. Mircea Nicoara, Alexandru Toan Cuza University of Tasi, Romania

Prof. Dr. Antonio Palanca-Soler, University of Vigo, Spain

Prof. Dr. Costica Misiila, Alexandru Toan Cuza University of Tasi, Romania

Assoc. Prof. Dr. Wietske Prummel, Royal University of Groningen, the Netherlands
Reader Dr. Ton Cojocaru, Alexandru Ioan Cuza University of Tasi, Romania

Subject Editors:

Reader Dr. Stefan Zamfirescu, Alexandru Ioan Cuza University of lasi, Romania
Lecturer Dr. Simina Stanc, Alexandru loan Cuza University of [asi, Romania
Lecturer Dr. Mircea-Dan Mitroiu, Alexandru Toan Cuza University of Tasi, Romania

Scientific Board:

Prof. Dr. Patrick Gillet, Western Catholic University of Angers, France

Prof. Dr. Vladimir Pe$i¢, Universtity of Montenegro, Potgorica, Montenegro

Prof. Dr. Ion Dediu, Institute of Ecology and Geography, Chisinau, Republic of Moldavia

Prof. Dr. lordache lon, Alexandru loan Cuza University of lasi, Romania

Prof. Dr. Mircea Varvara, Alexandru loan Cuza University of lasi, Romania

Prof. Dr. Ion Andriescu, Alexandru loan Cuza University of lagi, Romania

Prof. Dr. Ionel Miron, Alexandru [oan Cuza University of Iasi, Romania

C.P.I. Dr. Dumitru Murariu, Grigore Antipa National Museum of Natural History,
Bucharest, Romania

Assoc. Prof. Dr. Christine Lefevre, National Museum of Natural History, Paris, France

Reader Dr. Carmen Gache, Alexandru Toan Cuza University of lasi, Romania

Reader Dr. loan Coroiu, Babes-Bolyai University, Cluj-Napoca, Romania

Lecturer Dr. Anca-Narcisa Neagu, Alexandru loan Cuza University of lasi, Romania

Dr. Hab. Zbigniew Bochenski, Institute of Systematics and Evolution of Animals, Polish
Academy of Sciences, Krakow, Poland

Dr. Erika Gal, Archaeological Institute, Hungarian Academy of Sciences, Budapest,
Hungary

Editorial address:

Facultatea de Biologie
Universitatea ,Alexandru loan Cuza” din lasi
Bd. Carol I, Nr. 20A, 700505 lasi, Rominia

Telephone: +40232201527
Fax: +40232201472

http://www.bio.uaic.ro/publicatii/anale_zoologie/anale_zoo_index.html




SUMMARY

VACAREANU IONELA RALUCA and SURUGIU VICTOR - The Structure and
life history of a population of Idotea balthica from Agigea area..........ccocovvevvivnienninnnn 3

POPOVICIU DAN RAZVAN and ARDELEAN 1OAN - Evolution of microbial
density and biomass in different grain-sized marine sediment microcosms ................. 13

ANTONE VERONICA - Several characteristics of the mouflon population (Ovis
ammon mussimon Pallas, 1811) from the Museum complex of natural sciences of
L0 1S T I Y U T 21

FERMAS TIBERIU ANDREI and CRISTOFOR SERGIU - Contributions to
knowledge of structural dynamics of the populations of medicinal leeches in the
Braila marshes complex / the lower Danube wetland system ..........ccoccviiiiiiiiiinnn, 29

GIUCA RELU CONSTANTIN - Diet of great cormorants (Phalacrocorax carbo
sinensis) in inner Danube Delta, Chiriloaia colony......ccccccceiiiiiiiiii e, 37

STEFAN NECULAI, SARBU ION and HANGANU JENICA - Flora and
vegetation diversity in the strictly protected area
Rosca - Buhaiova (Danube Delta)........ooooiiiiiieiiiiieiieeeeeee et s s 43

AONCIOAIE CARMEN. ERHAN MIHAI-GEORGEL and MIRON MANUELA -
New observations on the biological features of
[ZVOTU MUNEEIUL = BiCaZ TSI VOIT «ovve et e oo e e e e e e e e e e e e e e e e eraesas 55

MESSYASZ BEATA, RYBAK ANDRZEJ, PIKOSZ MARTA and SZENDZINA
LIDIA - Fertility effects on Ulva thalli mass development
in inland waters of Poland...........ccooiiiiiiii 69

BREABAN IULIANA GABRIELA, OISTE ANA-MARIA, STOICAN ANDREEA
ELENA and TIBULEAC CATALIN - Seasonal variation of water quality
parameters in the Chirita reservoir, [aSh ......cccvvieiiiiiiiieciie e e 83

OISTE ANA — MARIA and BREABAN IULIANA GABRIELA - Nutrients regime
variation on surface water [asi City urban area...........cocvveevivieiiiiiiie e e 91

PAUNESCU ALINA, BRINZEA GHEORGHITA and PONEPAL MARIA
CRISTINA - The influence of Talstar 10EC insecticide upon physiological
parameters in marsh frog (Pelophylax ridibundus) ................cccccovvviiiiiiiiiiiiiniiiieenne, 101

VAVALIDIS THEOCHARIS, BOBORI DIMITRA C. and LAZARIDOU MARIA -
Assessing pressure drivers on benthic macroinvertebrate and fish communities: a
case study from two small Mediterranean rivers..........coooveeviiiiiiiiiiiiec e, 109



NICOARA MIRCEA and PLAVAN GABRIEL - Environmental assessment of river
Trotus, in the Targu Ocna—Onesti area, based on benthic macroinvertebrates
GO IITTUIT T IS 1t tttst ettt ettt e eeaeeeeseee e eeeseeteee se st eesase st e e e s e s e e e e e et e e et e e e b e s et eesensesensesene s 119

URECHE DOREL, PINTILIEASA RAMONA, URECHE CAMELIA and VOICU
ROXANA ELENA - Researches on the fish communities in the middle basin of
FIVEE IVIUEES 111 200020 T L oottt ittt et e e e e e e e e e e e e e e e e e ense s eseeeseensesesessesransseeneens 127

URECHE DOREL, PINTILIEASA RAMONA and URECHE CAMELIA -
Researches on the fish communities in the basin of river Tarnava Mica in 2009 ......... 137

BRINZEA GHEORGHITA, PAUNESCU ALINA and PONEPAL MARIA
CRISTINA - The influence of environmental factors (temperature, rainfall, soil
moisture, pH) on the density and biomass of Aporrectodea rosea rosea species......... 147

TOPDEMIR AYKUT and GUR NAZMI - Effects of simulated acid rain on in vitro
pollen performance of Pyrus communis L. and Malus sylvestris Miller....................... 157

DELCA ELENA and PASCU TATIANA - Influence of administration of different
chemical fertilizers and biofertilizers on the dynamics of heterotrophic bacteria, in

chernozem s0il 0F DODIOZEa .....cooovvviiiiiiii e 163
SIRBU VASILE and FLOREA IRINA-LILIANA - Socio-medical implications of
SVPIILIS L e e e e e ans 169
NICOARA MIRCEA - The role of eco-education in promoting Environmental

B EICS ettt e e bt e be e et e e e b b e e s bt e e steeenteeantaeentaeenraaents 173
TOMA CONSTANTIN - Few memories concerning the marine biological station
"Professor loan Borcea" from Agigea—Constanta at the 85-th anniversary .................. 181
MUSTATA GHEORGHE - "Prof. dr. [oan Borcea" marine biological

scientific station from AZIZEA .....ooiviiiiiiiii e 185

MUSTATA GHEORGHE - The loss of a great ichthyologist of our nation —
principal researcher I dr. Toan Porumb (1925-2011 .....oovviiiiiiiiiiiiiiiiiie e, 195



FERTILITY EFFECTS ON ULVA THALLI MASS
DEVELOPMENT IN INLAND WATERS OF POLAND

BEATA MESSYASZ, ANDRZEJ RYBAK, MARTA PIKOSZ and LIDIA
SZENDZINA
Department of Hydrobiology, Institute of Environmental Biology, Adam Mickiewicz University,
Umultowska 89, 61-614, Poznan, Poland, e-mail: messyasz(@amu.edu.pl

Abstract. The genus Ulva (Ulvophyceae, Chlorophyta) consists of some 140 species which are present
mainly in marine waters. Nine species occur in the inland waters in Poland (central Europe), of which U.
flexuosa subsp. pilifera (Kiitzing) Bliding is the most widespread in the Wielkopolska region. The
occurrence of Ulva species in any particular locality seems to be governed mainly by the availability of
nutrients (N, P) than by the high levels of anthropogenic salinity in freshwaters. Freshwater Ulva can
grow in different types of ecosystems from reservoir (Malta) through ponds (Tulce) or rivers (Nielba) and
ending on drainage ditches. The main question addressed by this study was does the quantity and size of
Ulva thalli increase together with the amount of nutrients in water? In addition, the aim of the study was
to determine whether the development and the persistence for the long time of the big and dense Ulva
patches exert influence for the aqueous ecosystem. We used freshwater Ulva as a model study species.

Key words: macroalge, Ulva spp., freshwater ecosystems, thallus and cells size, morphology, Poland

Rezumat. Efectele fertilititii asupra dezvoltirii in masi a talului de Ulva, in apele interioare ale
Poloniei. Genul Ulva (Ulvophyceae, Chlorophyta) este format din aproximativ 140 specii prezente in
principal in apele marine. Noud specii apar in apele interioare in Polonia (Europa Centrald), din care U.
flexuosa subsp. pilifera (Kiitzing) este cea mai raspandita in regiunea Wielkopolska. Aparitia speciilor de
Ulva, pare a fi reglementatd mai mult de dispombilitatea de elementelor nutritive (N, P), decat de un nivel
ridicat al salinitatii din cauze antropice, in apele dulci. Speciile de Ulva de apa dulce pot sa creasci in
diferite tipuri de ecosisteme, de la baraje (Malta), balfi (Tulce) sau rauri (Nielba) si pana la santuri de
drenaj. Scopul acestui studiu este de a vedea in ce misurd cresc cantitatea si dimensiunea talului la Ulva
in functie de aportul de nutrienti. In plus, scopul studiului a fost de a determina daci dezvoltarea si
persistenta pentru mult timp a campurilor dense de Ulva exercitd vreo influentd pentru ecosistemele
acvatice. Ca model de studiu am utilizat o specie de Ulva de api dulce.

Cuvinte cheie: macroalge, Ulva sp., ecosisteme acvatice dulcicole, dimensiunea celulard si a talului,
morfologie, Polonia

Introduction

The genus Ulva (Ulvophyceae, Chlorophyta) including species previously
classitied as the genus Enteromorpha (Hayden et al., 2003) 1s frequent macroscopic
green algae of the marine littoral zone and estuaries - widely distributed all over the
world (Bick et al., 2000; Kirchhott & Ptlugmacher, 2002; Apeng er al., 2008) and
often shows a tendency to form blooms (Marés ef al., 2011). Since the nineteenth
century, occasionally, Ulva thalli been observed in the inland waters of Poland,
mainly i northern and western parts of the country (Koztowski, 1890; Sitkowska,
1999). However, in recent years their presence has significantly increased
particularly in Wielkopolska region (Messyasz & Rybak, 2009a). Currently
recognize in Polish Baltic Sca thirteen species (Plinski & Jozwiak, 2004) and nine
species in inland waters (Rybak & Messyasz, 2009). The spread of marine Ulva
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species into freshwater environment causes disturbances in structure and functioning
of ccosystems.

In the Mondego estuary (west Portugal) growth rates of the opportunistic
macroalgac Ulva intestinalis L. (syn. Enteromorpha intestinalis) primarily
depends on salinity (Martins et al., 1999). However, the dominance of Ulva species
in any particular locality in freshwaters seems to be mainly governed by the
availability of nutrients, especially nitrogen and phosphorus than by the high levels
of anthropogenic salinity (Messyasz & Rybak, 2010). Nutrient enrichment can cause
change habitat of ecosystems and lcad to excessive growth of primary producers
(Zheng & Paul, 2012).

Ulva can colonize lakes as well as ponds or rivers. It also occasionally grows
in very slowly moving shallow water as for example drainage ditches (Sitkowska,
1999; Messyasz & Rybak, 2008; Rybak & Messyasz, 2009, 2010; Kowalski, 1975;
Mares, 2009). Shallow aquatic ecosystems are nutrient-rich and high-light
environments (Sandgren ef al., 2004), on account it status of all of above places
indicated high level of nutrient, which stimulate massive macroalgal growth. For the
first time, great abundance in Poland of freshwater Ulva prolifera O. F. Miiller
arranged n dense mats (30 m?) has been reported in small pond near Poznan in 2008
(Rybak & Messyasz, 2009; 2010). Then Ulva produced a very large amount of
biomass for a short period of time. The reasons of the massive development of green
algae from Ulva genus in some freshwater ecosystems are not fully investigated.

Expansion of Ulva species in inlands water is mainly inhibited by nutrient
limitation and a variety of factors. The development of high biomass of Ulva thalli 1s
under pressure of herbivores - specially snails, but as in the case of filamentous
green algae in good nutrient conditions the grazer control was reduced (Power et al.,
2009).

Green algac Ulva prolifera O.F. Miiller, Ulva intestinalis L. and Ulva
flexuosa subsp. pilifera (Kiitz.) Bliding occurs in different types of water bodies
throughout Poland (Messyasz & Rybak, 2009b). The morphometric characteristic of
thalli 1s acknowledged as a useful feature of Ulva when identificated to species.
Nutrient contents is one of the factors which influence morphometric features of
algae cells and thalli, and also individuality of species, stage of development or
features of population.

The main aim of the study was to determine the relationship between
uncontrolled presence of Ulva thalli mass development in Polish inland water and
the content of nutrients in the water ecosystems.

Materials and Methods

The studies were carried out during summer in the years 2009-2011 on the
different ecosystems, such as river (Nielba-N), pond (Tulce-T) and reservoir (Malta-
M) (Table 1). Sites of the Ulva distribution were marked on the map of the
Wielkopolska region (Fig. 1). Thalli of Ulva prolifera were found in the small pond
in the Tulce (village near Poznan), Ulva intestinalis in lowland river Nielba (50 km
from Poznan) and Ulva flexuosa subsp. pilifera from Malta reservoir (Poznan). The
actual names of the species have been presented by Hayden ez al. (2003).
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The thalli samples of free-floating green algae (Fig. 2a) which were taken
from surface by hand were collected into a plastic container and immediately
transported to the laboratory. Next, the thalli were repeatedly rinsed with distilled
water in order to remove any biotic and abiotic particles attached to them. During
cach research season about 500 thalli were measured (lengths, widths, presence of
proliferations, Fig. 2¢). From thalli samples were prepared microscopic slides to
observe shape and composition of cells (Fig. 2b) and to measure length and width of
cells, number of pyrenoids (staining Lugol’s solution) with using a light microscope
(40x) and the program ProCap.

The basic physico-chemical parameters of the water (temperature,
conductivity, concentration of oxygen and CI" as well as the pH level) at the
examined sites with Ulva were measured with the use of YSI Professional Plus
handheld multiparameter meter. Water samples were also taken for detailed analyses
at laboratory with a view to measuring the content of nitrogen and phosphorus by
spectrophotometer HACH DR 2800.

Results and Discusion

Impact of biotic and abiotic factors on the freshwater Ulva development.

In general, the massive appearance of these green algae occurred mostly
during summer from May or June, with maximum coverage in July or in the
beginning of August. Thalli appeared in concentration tightly covering the column
of water and were found 1n two forms - the submerged and free floating all over the
surface water. Average concentrations of N-NO;', N—NH4+, [’—I’O43', NaCl and total
Fe took out 0.26 mg.]", 0.86 mg.]", 0.22 mg.]", 284 mg.]'I and 0.21 mg.]'I
respectively. The value of the electrolytic conductivity was fluctuated around 607 -
1421 uS.cm™ (Table 2). Among the studied water ecosystems, the highest values of
nitrogen and phosphorus were reported in Tulce pond, where simultancously were
observed dense, monospecific free-floating mats on entire surface.
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Table 1. Characteristics of the various Ulva patches on research sites in the
Wielkopolska region.

Site Malta Reservoir (M) Tulce Pond (T) Nielba River (N)
Location N 52“2{1'9.] 9" N 52°20'34.5" N 52“43'39.32“
E 16°58'13.7" E 17°4'39.16" E 17°13'18.46"
mean depth (m) 3.1 2.4 0.75
structure of mats loose dense dense

Taxon

accompanying filamentous green algae macrophytes filamentous green
algae
mats area (m:] 1-5 30 10-15
Forms free-floating, submerged free-floating, free-floating,
submerged submerged
Occurrence V-VII V-VIII V-Vl

Ulva flexuosa subsp.
pff.[',f'e’ru (K[it?_ing]
M.J. Wynne

Ulva prolifera
O.F.Miiller

Ulva infestinalis L.

Table 2. Values (min-max; average) of water main physicochemical factors
at the examined sites.

factors o conductivity N-NO; N-NH, P-PO, NaCl Fe .
locations (uS.cm™) (mg.I") (mg.1™") (mg.l") (mg.I™) (mg.I')
e U
ki gy ORI ORAR ol R o
T - R
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CENTRAL EUROCPE / WIELKOPOSKA REGION

Figure 1. Location of sampling sites for the freshwater Ulva in the Wielkopolska region of
Poland.
N — the Nielba river; M — the Maltanski Reservoir; T — the Tulce pond.

Lenght

o) @) ._ —! '_‘,,.'?.\ :-,,.0\;I.;' ™ Width

Figure . Ulva halli in the Maltanski Reservoir (A) and the scheme of the measured
morphometric features of macroalgal cells (B) and thalli (C).
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In addition, thalli achieved average length 20 c¢m and reached 45 cm
maximum and the width from 0.1 up to 4.7 cm (Fig. 3), where thalli collected in
May from a pond achieved a much larger size — more than 2 m (Messyasz & Rybak,
2009). The cells had the length from 2.0 up to 24.2 cm and the width in the range
from 3.8 up to 17.6 cm (Fig. 4). Length of the thalli suggests that in running waters
Ulva can reach higher values of these characteristics than in stagnant waters as a
result of water flow and habitat conditions. Common situation is with width of the
thalli, where in river it is higher than in the reservoir or pond. Therefore, water flow
has a significant influence on mats development. For each species (Ulva intestinali,
U. prolifera and Ulva flexuosa subsp. pilifera) were observed common results of
length and width of thalli and cells, number of pyrenoids (1-3) and shape of cells
(oval or square). There were also many differences. Causes of this situation are
habitat conditions, e.g. water temperature, nitrogen, phosphorus and, in a lower
degree, chloride concentrations. The obtained results demonstrated that even though
all water bodies habitats were enriched with N and P they differed from each other
in Ulva morphology features development of the same species in many respects
(size of cells and thalli, young and old thalli participation, presence of branches).
Usually, there is a constant number of pirenoids in cells of particular taxon. This
phenomenon appeared in Ulva prolifera most often. Results of this study highlight
the importance of affluence of water in nutrients which allows Ulva thalli to obtain
good conditions for development shown in its morphometric features.
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Figure 3. Length (A) and width (B) of Ulva thalli in particular types of water body.

The fast growth of thalli in littoral waters, rich in nutrients, was a frequent
reason of using Ulva biomass in cleaning off waters originating from the fish and
shrimp farming (Cohen and Neori, 1991; Neori er al., 1991; Sato, 2006). Ulva
reticulata thalli implemented into the system of fish breeding ponds grew 4% per
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day, removing in this process 6.5 ¢ N m 2 day ' (TAN) total ammonia nitrogen from
water (Msuya, 2006). It was also made an attempt at composting the biomass of sea
species from the Ulva genera in order to use it as fertilizer (Wosnitza & Barrantes,
2006). Freshwater Ulva which the mass development was observed in the Tulce
pond in the period since May by August also influenced the concentration of
nitrogen ranked in the water under its thalli. Directly under thalli the concentration
of nitrates amounted about 0.20 mg.I"" while, in sites where Ulva thalli didn't appear
it was higher and gained on average — 0.37 mg. I (Fig. 5). We also observed that in
individual phases of the freshwater Ulva development the ability to remove nitrogen
from water was changeable. During appearence of young Ulva thalli in the water,
under freshwater macroalgal mats concentrations of nitrates amounted from 0.18 to
0.22 mg.I" at the beginning of the vegetative period. Next, in the course of the thalli
development, a decrease in the concentration of nitrates was registered to 0.17 mg.1”
and in the phase of thalli decay repeated increase 0.21 mg.I" N-NO; was recorded.
In the end of July an appearance of the second generation of thalli was noted. Young
thalli of Ulva, which in the sequence of two weeks covered almost entire surfaces of
the pond, contributed to the fall in the concentration of nitrates directly under mats
to 0.14 mg.I" (Fig. 6). Under mats with Ulva, concentrations of N-NO; always were
lower than outside them. Observed differences in the N-NO; concentration which
were noted under and outside mats formed by freshwater Ulva were statistically
significant (Kruskal-Wallis test H: 5.25; p< 0.05). However, in the case of remaining
nutrients differences in their concentrations under and outside mats built by
freshwater Ulva were not statistically significant.
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Most macrophytes are densely overgrown by periphytic communities
(Messyasz & Kuczynska-Kippen, 2006). Filamentous algae or thalli of macroalgae
also constitute an available to the development of attached diatoms. Representatives
of the freshwater form of Ulva may have two types of thalli - smooth or rough
(Messyasz & Rybak, 2010). The first type of Ulva prolifera thalli with intestinally-
undulating structure was characteristic for young plants while the second type
occurs in mature and withering specimens and has a characteristic, curly-bubbled
structure. Furthermore, scanning electron microscope observations of Ulva thallus
revealed that its surface is covered by crystals and on them large numbers of
epiphytic diatoms were also noted. During the study period, 89 taxa of diatoms were
identified in total. The richest taxonomical structure was recorded for the pond
Tulce (63 taxa), the Nielba river (45), while the poorest for the lake Malta (31). The
majority of the dominant peryphytic species found on the Ulva are cosmopolitan,
alkaliphilous, eutrophic and preferring well oxygenated waters. It is interesting to
note that species composition did not show much variation in response to thallus
growth form. The species Nitzschia palea (Kiitzing) W. Smith, Cocconeis
placentula Ehr. and Navicula halophila (Grunow) Cleve were dominant during all
sampling periods. The obtained results revealed that water body type and physical-
chemical features of water also seem to play a role in the development of individual
differences in epiphytic diatoms assemblages.

Ulva influence for the aqueous ecosystem.

Due to possibility of Ulva influence for the aqueous ecosystem, the
freshwater thalli consumption was only observed by pond snails (Lymnaea stagnalis
L.). The freshwater snails observed during natural and experimental conditions were
mainly interested in young thalli with a smooth surface and did not generally
consume the mature and strongly deformed algae. Freshwater full-grown Ulva thalli
were characterized by a strongly creased and rough surface. Such structure of a
thallus was a result of the mass prevalence of calcium carbonate (CaCQO,;) crystals
and diatom microflora (Messyasz er al., 2010). Consequently, it may be assumed
that the occurrence of too developed CaCO; incrustation may reduce the
attractiveness of Ulva thalli as a source of food for herbivorous snails. The marine
shellfish feeding on periphiton contribute to the increase in light and nutrient
accessibility, which enhances the growth of the algal biomass. This type of predation
may also control or influence the growth of thalli biomass by other invertebrates
cating epiphytic microorganisms (Kamermans er al., 2000). Consequently, it is
possible that freshwater species of snails on Ulva thalli at freshwater sites (e.g.
lakes, ponds and rivers) can consume a large number of periphiton which would
stimulate thalli growth.

Moreover, it was found that U/va mats were a very important factor in
shaping the phytoseston structure because not all species of algae are tolerating the
strongly limited availability of light in their habitats. Only diatoms, cryptophytes
and cuglenophytes found favourable conditions for their development within Ulva
mats, irrespective of the site, reaching very high biomass values (on average 4.960
mg.l" in the pond Tulce: 0.402 mg.l" in Lake Malta; 0.217 mg.l" in the Nielba
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river). Similar differences were also observed at the level of dominating taxa. The
most abundant species in all sites under Ulva mats were: Cryptomonas rostrata
Troitzkaja emend. 1. Kiselev (on the average - 18% of the total numbers of alls),
Gomphonema olivaceum (Horn.) Breb. (15%), Gomphonema ventricosum Gregory
(12%), Cocconeis placentula Ehr. (28-42%), Gomphonema acuminatum Ehr. (15%),
Meridion circulare Ag. (11%), Cymbella tumidula Grunow (11%). Microscopic
green algae (average biomass 0.098 mgl") development in phytoseston
communities was strongly restrained by Ulva thalli overshadowing. Only in the case
of the pond Tulce, green algae achieved much higher biomass than in streams, what
was connected with the eutrophic phytoplankton character in all parts of this water
body with occurrence of Scenedesmus, Desmodesmus, Monoraphidium and
Tetraédron.

Conclusions

The obtained results demonstrated increase in the number of Ulva thalli and
their size along with the growth of the N and P concentrations in the water.
However, the decrecase of nutrients concentrations during the Ulva development was
rather small on account of the permanent supply from the drainage area. The growth
of thalli is also affected by a large numbers of epiphytic diatoms (primarily
Cocconeis) and crystals bands, which excessive contribution may lead to dying of
algae.

On the other hand, mass development of these macroscopic algae can
contribute to considerable limiting of the light availability in the water, and in
consequence reduced the rise in the microscopic algae densities. The fact that Ulva
thalli are actively consumed by L. stagnalis, which used the free floating algal mats
as a source of food and shelter, indicates natural character of the Ulva
phytocoenoses in examined water bodies.
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